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Dominion Energy South Carolina, Inc.
220 Operation Way

MC A221

Cayce, South Carolina 29033

Attn:  Mr. Jean-Claude Younan
M: (803) 667-1222
E: jean-claude.younan@dominionenergy.com

Re:  Report of Ground Improvement Installation to Satisfy CCR Rule 257.63
A.M. Williams Station
2242 Bushy Park Road
Goose Creek, South Carolina
Terracon Project Number: EN195074

Dear Mr. Younan:

Dominion Energy South Carolina (Dominion) has completed modification of their new FGD Pond
embankments to satisfy Section 257.63 of the CCR Rule at A.M. Williams Station in Goose Creek,
South Carolina. Dominion (or its agents) and Terracon have completed the inspections and soilcrete
compressive strength tests, respectively, to satisfy the requirements established in the Specification
for Deep Soil Mixing.

Construction observations were performed by Dominion or its agent, Civil & Environmental
Consultants, Inc. (CEC), for this project. The report attachments form Terracon’s project records
for design and installation of the Deep Soil Mixed panels. A portion of the submittals delivered by
Dominion’s construction contractor or its subcontractors are provided under separate cover with
subject titled Seismic Stability Construction Compliance Letter dated April 5, 2021. Pre-
construction submittals, design data, and DSM laboratory compressive test results identified in
the Specification for Deep Soil Mixing were reviewed by Terracon; however, production
submittals, certificates, and closeout submittals for the production and closeout phases of the
project were not reviewed Terracon.

Terracon Consultants, Inc. 1450 Fifth Street West  North Charleston, South Carolina 29405
P (843) 884 1234  F (843) 884 9234  terracon.com
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CCR Rule 257.63(a) states that new CCR surface impoundments must not be located in a
seismic impact zone unless the owner demonstrates that all structural components are designed
to resist the maximum horizontal acceleration in lithified earth material for the site. The design
to resist the maximum horizontal acceleration is demonstrated by achieving a seismic slope
stability factor of safety equal or greater than 1.0. To verify compliance with the CCR Rule’s
seismic slope stability requirement, the independent laboratory’s compressive strength test
results of soilcrete samples are compared to the design compressive strength. Dominion’s soil
column designer considered 80% of the compressive strength test results greater than the
design compressive strength to be compliant with the design. Greater than 80% of the laboratory
tested 28-day samples exceeded the design strength; therefore, compliance with the CCR Rule

is demonstrated.

CLOSING

Thank you for the opportunity to provide our professional services for you on this project. If you
have any questions concerning this report, please contact us at (843) 884-1234.

Sincerely,

7] (2 hr

Thomas C. Smoak, P.E.

H. Jay Cerceo, P.E. o vV
Senior Engineer //,,,”"-'l'ﬁ Ll Geotechnical Department Manager
SC License No. 37816 SC License No. 30792

Attachments: Geotechnical Engineering Report
Specification for Deep Soil Mixing
Specification for Deep Soil Mixing — Soilcrete Compressive Strength Test Reports
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Dominion Energy SC GeoReport
220 Operation Way

MC A221

Cayce, South Carolina 29033-3701

Attn:  Ms. Amy Bresnahan, P.E.
P: (803) 217 9965
E: amy.bresnahan@scana.com

Re: Geotechnical Engineering Report
Williams Station FGD Sediment Ponds
2242 Bushy Park Road
Goose Creek, South Carolina
Terracon Project No. EN195074

Dear Ms. Bresnahan:

We have completed the Geotechnical Engineering services for the above referenced project. This
study was performed in general accordance with Terracon Proposal No. PEN195074 dated
April 29, 2019. This report presents the findings of the subsurface exploration and provides
geotechnical recommendations concerning stability of the pond slopes for the proposed project.

We appreciate the opportunity to be of service to you on this project. If you ha|Yﬁl any questions
W,

concerning this report or if we may be of further service, please contact us. W
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Geotechnical Engineering Report
Williams Station FGD Sediment Ponds
2242 Bushy Park Road

Goose Creek, South Carolina
Terracon Project No. EN195074
January 17, 2020

INTRODUCTION

This report presents the results of our subsurface exploration and geotechnical engineering
services performed for the existing Williams Station FGD Sediment Ponds located at Williams
Station near 2242 Bushy Park Road in Goose Creek, South Carolina. The purpose of these
services is to provide information and geotechnical engineering recommendations relative to:

= Subsurface soil conditions = Site-specific response analysis
= Groundwater conditions s Liquefaction considerations
= Slope stability analysis = Ground Improvement

The geotechnical engineering scope of work for this project included a field exploration program
consisting of one Seismic Cone Penetration Test (SCPT) sounding, one Cone Penetration Test
(CPT) sounding, and two Soil Test Borings (STB) to depths ranging from approximately 30 to 50
feet below existing site grades.

Maps showing the site and boring locations are shown in the Site Location and Exploration
Plan attachments, respectively. The sounding, boring logs, laboratory test results are included in
the Exploration Results section.

SITE CONDITIONS

The following description of site conditions is derived from our site visit in association with the
field exploration and our review of publicly available geologic and topographic maps.

ltem Description
The project is located along 2242 Bushy Park Road in Goose Creek, South
Carolina.
Parcel Information Approximate Latitude: 33.022207°

Approximate Longitude: -79.928008°
See Site Location

Existing Improvements | The project site is currently developed as shallow detention basins.

Current Ground Cover | The project site is currently unpaved gravel.

Responsive m Resourceful m Reliable 1
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Item Description

Currently developed as sedimentation ponds, existing topography is
attached.

Subsurface conditions consist of sands with interbedded clays which overly
the Cooper Marl Formation (CMF). The CMF is a well-studied,
Geology overconsolidated sandy silt to clayey silt which is the basement layer used
for deep foundation design and in seismic analysis. The CMF was
encountered between 26 and 30 feet below existing grade at this site.

Existing Topography

PROJECT DESCRIPTION

Our initial understanding of the project was provided in our proposal and was discussed during
project planning. A period of collaboration has transpired since the project was initiated, and our
final understanding of the project conditions is as follows:

Item Description
The client has provided a preceding consultant’s report examining the
Information Provided existing basins’ stability evaluation with respect to the EPA final rule to

regulate coal combustion residuals as solid waste.

The coal combustion residual (CCR) waste from the Flue Gas
Project Description Desulfurization process at Williams Station is sluiced to two ponds which
are regulated under Subtitle D of RCRA.

The existing slopes are not expected to change as result of this study;
Slopes therefore, the topography survey serves as the basis for the stability
evaluations.

GEOTECHNICAL CHARACTERIZATION

Subsurface Profile

The geotechnical characterization forms the basis of our geotechnical calculations and evaluation
of site preparation, foundation options and pavement options. As noted in General Comments,
the characterization is based upon widely spaced exploration points across the site, and variations
are possible.

Approximate
Description Depth to Bottom Material Encountered’
of Stratum
Surface 1to 2 feet Varying amounts gravel and sand fill

Responsive m Resourceful m Reliable 2
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Approximate

Description Depth to Bottom Material Encountered’
of Stratum
Stratum 1 16 feet Fill classified as loose to mgdmm dense clayey sand and very
soft to stiff sandy clays
Stratum 2 23 feet Medium stiff fat clays
Loose to dense silty sand with interbedded soft to medium stiff
Stratum 3 28 feet
sandy clays
Stratum 4 45 feet Stiff clayey silt to sandy silt (Cooper Marl Formation?)

1. Material descriptions are based on visual classification from STB, HAB samples and correlations with in situ
data.

2. The Cooper Marl Formation (CMF) is a well-studied and uniform soil stratum consisting of clayey to sandy
silt approximately 100 to 200 feet thick in the greater Charleston area. This soil stratum is a typical bearing
layer for deep foundations as well as the basis for earthquake modeling in the Charleston area.

Conditions encountered at each boring location are indicated on the individual boring logs shown
in the Exploration Results section and are attached to this report. Stratification boundaries on
the boring logs represent the approximate location of changes in native soil types; in situ, the
transition between materials may be gradual.

Groundwater Conditions

At the time of our exploration, groundwater was estimated at depths ranging from approximately 8
to 11 feet below the existing ground surface. The ground water depths were determined by physical
measure in the voids left by in situ testing and by estimating the hydrostatic line (height of water
below the ground surface) on the penetrometer porewater pressure (U) graph in the CPT log.
Groundwater was not encountered in the hand auger borings.

The water levels as observed during field exploration are summarized in the following table and noted
on the attached in situ and boring logs, in Exploration Results.
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Depth to Groundwater Estimated Depth to Depth to Groundwater
Test within Voids left after = Groundwater based on CPT in Adjacent Hand
CPT/STB Testing Pore Pressure Data Auger Boring
SCPT-3 Cave-in® at 10.0 ft. 8.0 ft. NE*
CPT-4 Cave-in® at 11.5 ft. 8.0 ft. NE*
STB-5 NA* NA®? NA
STB-6 NA* NA®? NA
1. NE- Not Encountered.
2. NA- Not Applicable.
3. Pore pressure data is only available for CPT’s.
4. Not available due to the introduction of drilling fluids
5. Cave-in takes place when the soils are too weak to support the vertical borehole wall at or just

above the groundwater depth.

Groundwater level fluctuations occur due to seasonal variations in the amount of rainfall, runoff and
other factors not evident at the time the borings were performed. Therefore, groundwater levels
during construction or at other times in the life of the structure may be higher or lower than the levels
indicated on the logs. The possibility of groundwater level fluctuations should be considered when
developing the design and construction plans for the project. The groundwater surface should be
checked prior to construction to assess its effect on site work and other construction activities.

Groundwater levels were measured using the following criteria:

= Physical observation within hand auger boring (HAB) testing depth.

= Where not physically encountered in HABs, groundwater levels are measured using a
groundwater probe within the voids left by cone penetration (CPT) or flat blade dilatometer
(DMT) tests.

=  Where hole collapse does not allow for measurement within CPT or DMT voids,
groundwater levels are estimated using the hydrostatic line (height of water below the
ground surface) on the CPT porewater pressure (U) graph shown on the CPT logs.

= Unless otherwise specified on the logs or in the report, all groundwater measurements are
collected during or immediately after drilling.

SEISMIC CONSIDERATIONS

As result of the Resource Conservation and Recovery Act (RCRA) of 2015, the EPA issued the
final rule to regulate the disposal of coal combustion residuals (CCR). After issuing the rule, the
EPA discussed in federal register on April 17, 2015, the minimum national criteria for CCR landfills
structural integrity requirements. The EPA selected the 2% annual probability of exceedance in
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50-yr exposure period (i.e. a mean design earthquake return period of 2,475-year) seismic design
event based on its common use in seismic design criteria throughout the engineering field.

Following the EPA guidance documents, such as ASCE 7-10, a site-specific response analysis was
performed in accordance with Section 21.1 of ASCE 7-10. The site-specific analyses consisted of
the following steps:

1. Generation of ground motion (acceleration time history) data at the B-C Boundary

2. Develop a generalized soil profile model to represent the subsurface conditions.

3. One dimensional non-linear wave propagation analysis using DEEPSOIL V6.1 computer
program (Hashash, 2011).

4. Determination of site-specific peak ground acceleration (PGA) at the project location for
use in seismic stability analyses in accordance with ASCE 7-10.

Generation of Ground Motion Time Series

The ground motion time series used as an input in the site responses analysis models were
generated from historic records and scaled to correspond to the probabilistic seismic hazard
having a 2 percent probability of exceedance within a 50-year period (mean return period of 2,475
years). The time histories and scaling factors used in our analyses are presented below and were
obtained from the PEER NGA Strong Motion Database.

ID Ground Motion Name Leie o (_3round Scale Factor
Motion
RSN763 Loma Prieta, California 10/18/1989 1.7
RSN1161 Kocaeli, Turkey 8/17/1999 2.9
RSN1633 Manijil, Iran 6/20/1990 1.1
RSN1787 Hector Mine, California 10/16/1999 2.8
RSN4483 L’Aquila, Italy 4/6/2009 2.0

Baseline Model Parameterization

The generalized one-dimensional baseline soil profile presented below used in the site-specific
analyses is based on the measured shear wave velocity using seismic cone penetration test to a
depth of 49 feet below the ground surface. Shear wave velocity at greater depths were based on
the publication Guide for Estimating the Dynamic Properties of South Carolina Soils for Ground
Response Analysis, SCDOT Research Project No. 623. The New Cooper River Bridge Site is
approximately 15 miles away from the project site and considered representative of South
Carolina lower coastal plain deposits beyond the seismic cone penetration testing depth
conducted for this project. The soil column model used in the baseline analysis is presented
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below. The soil column model extended 274 ft below the ground surface to the geologically
realistic firm Coastal Plain outcrop (B-C Boundary).

Generalized One-Dimensional Baseline Soil Profile

Layer Total
Geologic | Layer : Depth ; . Unit Vs
Time No. Thickness (ft) Soil Formation (UsSCs)  PI Weight  (ft/s)
(ft)
(pcf)
Fill 1 3 3 Fill SP,SM | 15 115 531
Holocene and
Quaternary 2 4 7 Pleistocene Sediments CL 30 110 445
Quaternary | 3 3 10 Holocene and CL | 30 | 110 | 474

Pleistocene Sediments

Holocene and
Quaternary 4 3 13 Pleistocene Sediments CL 30 110 430

Holocene and
Quaternary 5 3 16 Pleistocene Sediments CL 30 110 366

Holocene and
Quaternary 6 4 19 Pleistocene Sediments CL 30 110 933

Holocene and

Quaternary 7 3 23 Pleistocene Sediments SP 0 120 2,211
Quaternary | 8 3 26 P|eis:|oc::lgﬁznsee?1?r?1ents sSP 0 120 | 1,099
Tertiary 9 4 30 Cooper Marl CL,ML | 30 130 958
Tertiary 10 3 33 Cooper Marl CL,ML | 30 130 1,204
Tertiary 11 3 36 Cooper Marl CL,ML | 30 130 1,029
Tertiary 12 3 39 Cooper Marl CL,ML | 30 130 1,311
Tertiary 13 4 43 Cooper Marl CL,ML | 30 130 1,504
Tertiary 14 3 46 Cooper Marl CL,ML | 30 130 1,255
Tertiary 15 6 50 Cooper Marl CL,ML | 30 130 1,250
Tertiary 16 10 60 Cooper Marl CL,ML | 30 130 1,100
Tertiary 17 21 81 Cooper Marl CL,ML | 30 130 1,485
Tertiary 18 86 167 Cooper Marl CL,ML | 30 130 1,235
Tertiary 19 22 189 Cooper Marl CL,ML | 30 130 1,880
Tertiary 20 30 219 Cooper Marl CL,ML | 30 130 2,320
Tertiary 21 20 239 Cooper Marl CL,ML | 30 130 1,605
Tertiary 22 35 274 Coastal Plain IGM 15 135 1,775
Tertiary 23" B-C Boundary Coastal Plain IGM 15 135 2,500

1. Layer Thickness for B-C Boundary is not required
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Sensitivity lterations

To evaluate the impact of aleatory variability and epistemic uncertainty, Terracon varied the
baseline model parameters for a total of 3 profiles. Each of the 5 ground motions were evaluated
for each of the 3 profiles. The sensitivity analysis included an iteration where the shear wave
velocity of 25% higher than that used in the baseline model, and another iteration used a shear
wave velocity 25% lower than that used in the baseline model.

Site Specific Response Analysis Results
Overview

One-dimensional site response analyses were conducted to model the propagation of shear
waves originating at the coast plain outcrop through a series of layered soil deposits to the surface
of the ground. Site response analyses were conducted using the soil column models described
previously. The ground motions time series described previously were applied as “outcrop”
motions (accelerations time histories) at the base of the soil column model.

DEEPSOIL V6.1 Analysis

DEEPSOIL V6.1 is a one-dimensional site response analysis program. Site response analysis
requires the definition of non-linear soil stiffness and damping behavior using modulus reduction
curves and damping curves. The non-linear shear modulus and equivalent viscous damping ratio
relationships for the soil layers used in the soil-column models were defined using the
relationships provided in Andrus et al (2003). With the soil model and soil properties established,
five input motions were used for the site-specific analysis.

Acceleration Response Spectrum (ARS)

The illustration below presents the site-specific design acceleration curve. The results of each
profile with each input ground motion are included in the Supporting Information of this report.
Since five time histories were used, Terracon determined the Acceleration Response Spectra
(ARS) for each profile iteration by an arithmetic mean of the five resulting spectra at the ground
surface. The site-specific acceleration response curve is the arithmetic mean ARS of profiles 1
through 3.
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Site-specific Acceleration Response Spectrum
Horizontal Acceleration Response Spectra at GROUND SURFACE
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Site-specific Peak Ground Acceleration (PGA) Parameters

The PGA for a 2-percent probability of exceedance in 50 years event was 0.982g when
referencing the USGS Hazard Maps — 2009 NEHRP Provisions. Under ASCE 7-10 Section
21.5.3, if a site-specific seismic site response analysis is performed and indicates the Site-Specific
PGA is less than the Maximum Considered Earthquake (MCE) PGA determined under ASCE 7-
10 Equation 11.8-1, the Site-Specific PGAuw may be reduced to no less than 80% of the MCE
PGAw. Given the calculated Site-Specific PGA was 0.237¢g, the Design PGAw for use in the project
is 0.707g per ASCE 7-10 (80% of the Design MCE PGAw).

As outlined in RCRA Subtitle D seismic design guidance documents such as MSHA’s Engineering
and Design Manual for Coal Refuse Disposal Facilities Second Edition (2009), the Design
Maximum Horizontal Acceleration (MHA) to be used in our seismic slope stability analyses is
calculated as being one-half the design PGA value as listed below. Since the Site-Specific Design
PGA was determined to be lower than the MCE PGA, the Site-Specific Design PGA should be
used for this calculation. The resulting Design MHA for use in seismic slope stability analyses is
0.354g. A summary of the seismic analysis parameters are shown below.
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Comparison of Site-Specific ARS Parameters with MCE

SBee'ii'S'nC Site MCE
Parameters  SPECific (IBC 2015)
PGAw (9) 0.237 0.982

Site
Coefficient, A Iﬁg;ble 0.9
Frca PP
Design PGA 0.707" 0.684
(@)
Design 23 ,
MHA (g) 0.354 0.442

1. 80% of the PGAy based on the Maximum Considered Earthquake (IBC 2015) for Site Class E.
2. MHA = Maximum Horizontal Acceleration = 0.5 x Design PGA
3. To be used in seismic slope stability analyses

SLOPE STABILITY

Mechanics of Stability

Slope stability analyses take into consideration material strength, presence and orientation of
weak layers, water (piezometric) pressures, surcharge loads, and the slope geometry.
Mathematical computations are performed using computer-assisted simulations to calculate a
Factor of Safety (FS) following Spencer’'s method. This method was chosen over others because
it solves for both force and moment limit equilibrium. Minor changes to slope geometry, surface
water flow and/or groundwater levels could result in slope instability. Reasonable FS values are
dependent upon the confidence in the parameters utilized in the analyses performed, among other
factors related to the project itself.

Geometric Analysis Results

Slope stability analyses were performed for the cross-section geometries obtained from the
Topographic Survey drawings. Parameters for the analyses were derived from our exploratory
borings, experience, and laboratory tests. Stability analyses were conducted using the computer
program Slope/W Version 8.16 developed by Geo-Slope International.

Unstable or Potentially Unstable Slopes

Based on the results of our field investigation, laboratory testing program, and geotechnical
analysis, development of the site is considered feasible from a geotechnical viewpoint provided
the conclusions and considerations provided herein are incorporated into the design and
construction of the project.
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The stability of the slopes at the cross-section locations shown on the Exploration Plan were
analyzed based on the topography survey, soil properties derived from our geotechnical
exploration, laboratory test results and our experience with similar soil conditions. Peak
undrained strength values were correlated using current AASHTO LRFD methods for SPT N-
values and compared to CPT correlated values for similar layers encountered. Residual strength
values were estimated as no more than 80% of the peak correlated value. Soil properties used
in the analyses are shown below:

Material Moist Unit Weight Undrained Residual UZ‘;Z’EE? I':f;'::lal
(pcf) Shear Strength (psf) e o (e

Gravel Fill 105 0 34
Sandy Clay / Clayey Sand Fill 115 1,000
Clayey Sand 115 450
Clay 110 1,000

Silty Sand 120 0 10

Cooper Marl 115 2,500 0

Based on the analyses, the calculated FS for the critical surface identified in each section is shown
below. The acceptable minimum FS for seismic slope stability supporting improvements is 1.0 in
accordance with 40 CFR 257 Subpart D (§257.73). The slope stability results are included in the
Supporting Information of this report.

Minimum Calculated Factor-of-Safety for Slopes
Cross-Section Slope
No Ground Improvement Ground Improved
South Pond East Slope 0.72 1.30
South Pond South Slope 0.57 1.36
South Pond West Slope 0.66 1.62
North Pond North Slope 0.64 1.48
North Pond East Slope 0.71 1.28

GROUND IMPROVEMENT

The four surrounding slopes of the existing CCR ponds could potentially fail under earthquake
loading conditions. Plausible measures to resist the event’'s effects include: constructing a
counterweight berm or reinforcing the underlying materials. Counterweight berm would
consolidate the underlying materials by increasing their effective resistance against the
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earthquake loads; however, the expanse of the berm would require extension into the existing
wetlands and the surrounding ponds. While this alternative may be plausible to construct, least
costly and equally as reliable, it is not practical to explore by introducing additional regulatory
uncertainty to disturb a wetland without exploring alternatives.

The other alternative involves reinforcing the underlying materials which differ by the construction
method. The reinforcement options are equally reliable and may be constructed within the
existing property limits. The options include: driving prefabricated piles, installing soil nails, stone
columns, rigid inclusions (auger cast-in-place piles), drilled shafts, jet grouted columns or deep
soil mixed columns. The options can be compared by the following categories.

Options
Auger .
Category Driven I Stone Rigid Cast-in- | Drilled Jet Deep Soil
. Soil Nails 1 ; Grouted Mixed
Piles Columns” | Inclusions Place Shafts
- Columns | Columns
Piles
Generates Spoils No Marginal Yes Yes Yes Yes Yes Yes
Relnforqement Mate_rlal Mixed No Yes No No No No Yes Yes
onsite (like grout, soil-cement)
Cqmmonly used for slope No Yes Yes? No No Yes Yes Yes
reinforcement

1. Common for new construction slope
2. Varies if coupled with vibratory tooling

Driven Piles

Driven piles are commonly used to transfer vertical loads by bridging across weaker upper layers
to deeper stronger layers and transfer shear forces to their bearing materials, especially in the
Charleston area. As a sort of bench mark for comparison between different options, it may require
approximately five 12-inch square precast concrete piles 30 feet long spaced five feet center-to-
center down the slope and four feet center-to-center perpendicular to the slope to raise the factor
of safety to 1.0. Extrapolating the section around the ponds measuring approximately 1,600 ft
yields 2,000 piles as a rough order of magnitude estimate. Using this number of piles to reinforce
a slope is rare. A search of published case histories using the ASCE Library database and
OneMine.org returned some results, thereby demonstrating the feasibility of the option. Other
options may be more efficient.

After consulting with a local pile driving contractor, they provided a rough order of magnitude
estimate for this project using the information available in this report and their knowledge of the
site. They estimate the project cost to range between $2,000,000 and $2,500,000 without
verifying the assumptions made to develop this estimate.
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Soil Nails

Soils nails are commonly used to reinforce slopes when the failure surface is shallow and steep
such as when constructing a steep slope or repairing steep wall. Soil nails essentially pin up the
steep surface by reinforcing the ground with tension members. As the slip surfaces become deep
and long compared to the slope’s length, this option requires long soil nails where they are most
effective. The number of soil nails needed to raise the factor of safety above 1.0 exceeds the
number of driven piles or rigid inclusions. By inspection, this option would likely be costlier than
vertically installed members.

Stone Columns

Stone Columns are commonly used to improve soft ground conditions for new construction
embankments. They provide less shear resistance than other options that use cement and steel.
Typical spacing of these columns is 3 to 7 diameters; however, to raise the factor of safety above
1.0, the center-to-center diameter spacing is 1. In other words, the existing ground is replaced
for a section length greater than 25 feet. This option should not be pursued.

Rigid Inclusions

Rigid Inclusions are drilled using hollow-stem augers pumped with ready-mixed grout as the
augers are withdrawn from the hole. Auger sizes typically range between 16 and 24 inches in
diameter. The number and spacing of these columns would be between the stone column and
driven pile options since grout instead of stone would be used to reinforce the column. In terms
of total cost, this option would likely be less than stone columns but more than driven piles. After
conversations with the local specialty contractors, they were not receptive to this method without
installing reinforcing steel.

Auger Cast-in-Place Piles

Auger cast-in-place piles are constructed similar to rigid inclusions except a steel reinforcing cage
is inserted after the augers are removed. The number and spacing of these columns would be
fewer and wider, respectively, as compared to the rigid inclusions and driven piles given the larger
diameter of the columns. This option could be pursued but is likely more costly than other options.

Drilled Shafts

Drilled shafts are typically used to resist landslides. This option is applicable for the type of slope
failure; however, this option is likely to be more expensive and require longer to construct than
other options. This option exceeds the project’s needs and should not be pursued.
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Jet Grouted Columns

Jet grouted columns are constructed similarly as rigid inclusions, the main difference is that jet
grouting erodes the surrounding materials and replaces them with a grout slurry and soil which
the jet had eroded. This method is difficult to control the quality of the grout-soil mixture and runs
the risk of escalating grout volumes as erodible soils are encountered. If the columns are spaced
too close to each other, the columns may behave as a hydraulic barrier. This unintended
consequence would create a ponding effect both inside and outside the barrier by restricting
groundwater flow around the basins as well as raise the groundwater level within the basin. Given
the possibility of such consequences, a specialty geotechnical contractor should be engaged to
compare the value of this option against the others.

Deep Soil Mixed Columns

Deep soil mixed columns are an in situ mixing technique that mixes soil with cementitious grout
using a line of multiple augers like rigid inclusions. This technique is efficient in that it installs
multiple rigid inclusions while mixing cement with the in situ soils having to avoid ready mixed
delivery. The DSM columns’ material quality can be controlled, it is scalable by drilling additional
panels or installing steel reinforcement within the panels. Finally, the DSM columns can be over-
drilled and remixed if the material strength fails to exceed the design strength. This option should
be pursued for detailed engineering design and preliminary construction cost estimating.

After consulting with a specialty geotechnical contractor, they provided a rough order of
magnitude estimate for this project using the information available in this report and their
knowledge of the site. They estimate the project cost to range between $2,500,000 and
$3,000,000 without verifying the assumptions made to develop this estimate.

The design inputs used in the stability analyses to model the DSM columns are as follows:

¢ Native soil column layer thickness weighted against the native soil undrained shear
strength of 660 psf,

e 60-day UCS of DSM column = 140 psi

e 28-day UCS of DSM column = 95 psi

e DSM panels are estimated to be three feet wide by twelve feet long. Panels are spaced
approximately 12 feet on center,

e DSM columns are seated at least three feet into the CMF,

e Laboratory bench scale testing of soil samples mixed with various cement contents to
verify the soil mixed column’s design unconfined strength can be achieved,

e Construction specifications should include a method to control the soil-cement mixture
quality during bench testing and production of DSM panels. The construction
specifications should be reviewed by a geotechnical engineer to ensure the material
guality testing procedures are satisfactory for field inspection and independent verification.
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This ground improvement method is generally a proprietary system designed by licensed
contractors who would provide further information regarding additional design options. The
specialty geotechnical contractor should value engineer the design inputs to optimize the panel
spacing, length, and cement dosage.

GENERAL COMMENTS

Our analysis and opinions are based upon our understanding of the project, the geotechnical
conditions in the area, and the data obtained from our site exploration. Natural variations will occur
between exploration point locations or due to the modifying effects of construction or weather.
The nature and extent of such variations may not become evident until during or after construction.
Terracon should be retained as the Geotechnical Engineer, where noted in this report, to provide
observation and testing services during pertinent construction phases. If variations appear, we
can provide further evaluation and supplemental recommendations. If variations are noted in the
absence of our observation and testing services on-site, we should be immediately notified so
that we can provide evaluation and supplemental recommendations.

Our Scope of Services does not include either specifically or by implication any environmental or
biological (e.g., mold, fungi, bacteria) assessment of the site or identification or prevention of
pollutants, hazardous materials or conditions. If the owner is concerned about the potential for
such contamination or pollution, other studies should be undertaken.

Our services and any correspondence or collaboration through this system are intended for the
sole benefit and exclusive use of our client for specific application to the project discussed and
are accomplished in accordance with generally accepted geotechnical engineering practices with
no third-party beneficiaries intended. Any third-party access to services or correspondence is
solely for information purposes to support the services provided by Terracon to our client.
Reliance upon the services and any work product is limited to our client, and is not intended for
third parties. Any use or reliance of the provided information by third parties is done solely at their
own risk. No warranties, either express or implied, are intended or made.

Site characteristics as provided are for design purposes and not to estimate excavation cost. Any
use of our report in that regard is done at the sole risk of the excavating cost estimator as there
may be variations on the site that are not apparent in the data that could significantly impact
excavation cost. Any parties charged with estimating excavation costs should seek their own site
characterization for specific purposes to obtain the specific level of detail necessary for costing.
Site safety, and cost estimating including, excavation support, and dewatering
requirements/design are the responsibility of others. If changes in the nature, design, or location
of the project are planned, our conclusions and recommendations shall not be considered valid
unless we review the changes and either verify or modify our conclusions in writing.
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EXPLORATION AND TESTING PROCEDURES

Field Exploration

Number of Borings Boring Depth (feet) Planned Location
2 (STB) 30 East and West Slopes
2 (CPT) 30to0 49 North and South Slopes

Boring Layout and Elevations: Unless otherwise noted, Terracon personnel provided the boring
layout. Coordinates were obtained with a handheld GPS unit (estimated horizontal accuracy of
about +10 feet) and approximate elevations were obtained by interpolation from the Topographic
Survey drawing. If elevations and a more precise boring layout are desired, we recommend
borings be surveyed following completion of fieldwork.

Subsurface Exploration Procedures: We advanced the borings with a truck-mounted, track-
mounted, ATV-mounted rotary drill rig using mud rotary. Four samples were obtained in the upper
10 feet of each boring and at intervals of 5 feet thereafter. In the thin-walled tube sampling
procedure, a thin-walled, seamless steel tube with a sharp cutting edge was pushed hydraulically
into the soil to obtain a relatively undisturbed sample. In the split-barrel sampling procedure, a
standard 2-inch outer diameter split-barrel sampling spoon was driven into the ground by a
140-pound automatic hammer falling a distance of 30 inches. The number of blows required to
advance the sampling spoon the last 12 inches of a normal 18-inch penetration is recorded as the
Standard Penetration Test (SPT) resistance value. The SPT resistance values, also referred to as
N-values, are indicated on the boring logs at the test depths. For safety purposes, all borings were
backfilled with grout after their completion.

The sampling depths, penetration distances, and other sampling information was recorded on the
field boring logs. The samples were placed in appropriate containers and taken to our soil laboratory
for testing and classification by a geotechnical professional. Our exploration team prepared field
boring logs as part of the drilling operations. These field logs included visual classifications of the
materials encountered during drilling and our interpretation of the subsurface conditions between
samples. Final boring logs were prepared from the field logs. The final boring logs represent the
geotechnical professional's interpretation of the field logs and include modifications based on
observations and tests of the samples in our laboratory.

Cone Penetration Testing: The soundings were performed with the appropriate ASTM
Standards. The in-situ tests were advanced with a Pagani TG73-200 rig. The field exploration
included observations for groundwater, which occurred during the exploration program after or as
the soundings/auger borings are being advanced. No provisions have been made to collect water
level data other than the observations made during the advancement of the soundings/auger
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borings. The field data was reviewed and processed by the geotechnical engineer to create the final
in situ sounding and hand auger boring logs.

Laboratory Testing

The project engineer reviewed the field data and assigned laboratory tests to understand the
engineering properties of the various soil strata, as necessary, for this project. Procedural
standards noted below are for reference to methodology in general. In some cases, variations to
methods were applied because of local practice or professional judgment. Standards noted below
include reference to other, related standards. Such references are not necessarily applicable to
describe the specific test performed.

s ASTM D2216 Standard Test Methods for Laboratory Determination of Water (Moisture)
Content of Soil and Rock by Mass

s ASTM D4318 Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of
Soils

s ASTM D422 Standard Test Method for Particle-Size Analysis of Soils

s ASTM D4767 Standard Test Method for Consolidated-Undrained Triaxial Compression
Test for Cohesive Soils

The laboratory testing program often included examination of soil samples by a technician. Based
on the material’s texture and plasticity, we described and classified the soil samples in accordance
with the Unified Soil Classification System.
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been processed, you will know when you are legally free to
Companies ask that you leave a 2 1/2 feet margin on each side

The South Carolina STATE LAW requires that excavators give a
of a marked utility line. Also note that your request is good for
15 working days after it has been processed by our system
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TOP OF WATER =6.39
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I HEREBY STATE THAT TO THE BEST OF MY KNOWLEDGE, INFORMATION, AND

BELIEF, THE SURVEY SHOWN HEREIN WAS MADE IN ACCORDANCE WITH THE
REQUIREMENTS OF THE STANDARDS OF PRACTICE MANUAL FOR SURVEYING

IN SOUTH CAROLINA, AND MEETS OR EXCEEDS THE REQUIREMENTS AS

SPECIFIED THEREIN.

LEWIS SMITH MOORE, P.L.S. No. 21621
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EXPLORATION RESULTS

Contents:

Boring Logs (STB-5 and STB-6) (2 pages)
CPT Logs (SCPT-3 and CPT-4) (2 pages)
Laboratory Summary

Triaxial Shear (6 pages)

Note: All attachments are one page unless noted above.
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THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL EN195074 FGD WASTE WATER P.GPJ TERRACON_DATATEMPLATE.GDT 10/24/19

BORING LOG NO. STB-5

Mud Rotary

Abandonment Method:
Boring backfilled with cement-bentonite grout upon
completion. Elevations were provided by Forsberg

ing.Inc

Elevations are provided by Forsberg Engineering and

Surverying, Inc.

Elevations are referenced to NAVD 88.

Page 1 of 1
PROJECT: FGD Waste Water Pond at William Station CLIENT: Dominion Energy
Richmond, VA
SITE: 2242 Bushy Park Rd
Goose Creek, SC
O |LOCATION See Exploration Plan g 2 E - AT]I:IIEI\'/TRERG ®
o o o g [g2|x| B2 |ec z
% Latitude: 33.022207° Longitude: -79.928008 I -5 iy 3 np= £
< e |uEla =1 SE| weep | O
14 . = Wy
Surface Elev.: 12.3 (Ft.) [a) <8 = c o x
© =8|3 S i
DEPTH ELEVATION (Ft.)
DL '.. FILL - POORLY GRADED GRAVEL WITH SAND (GP), fine to coarse
2]1.0 P - 11.5 | 35-18-11-9
% grained, light brown N=29
FILL - LEAN CLAY WITH SAND (CL), fine grained, gray and light brown, _
S moist | 3.3.9-8
N=12
"714.0 8.5 |
] FILL - CLAYEY SAND (SC), fine grained, light brown, wet, medium dense 3.6-7-8
5 — 14 | 27-15-12 | 40
N=13
| 7-8-10-12
N=18 15 | 31-14-17 | 40
8.5 4 ]
| CLAYEY SAND (SC), fine grained, gray and light brown, wet, loose _ 8-;};37-4
10
— 19 | 26-14-12 | 36
— 2-2-4
N=6
15—
_ 24 | 32-14-18 | 32
"118.5 -6 1
SANDY FAT CLAY (CH), fine grained, black, wet, medium stiff ] 3-4-3 81-21-60
N=7 e
20
23,5 1 7
SILTY SAND (SM), fine grained, light brown, wet, medium dense — 4-5-7
N=12 36 NP 33
25—
1| 28 T
SANDY SILT (ML), fine grained, light brown, moist, stiff, COOPER MARL ] 5-7-7
1300 FORMATION 175 30 N=14
Boring Terminated at 30 Feet
Stratification lines are approximate. In-situ, the transition may be gradual. Hammer Type: Automatic
Advancement Method: Notes:

WATER LEVEL OBSERVATIONS

1450 Fifth St W
North Charleston, SC

Tlerracon

Boring Started: 08-23-2019

Boring Completed: 08-23-2019

Drill Rig: CME 55

Driller: Brian H.

Project No.: EN195074




BORING LOG NO. STB-6

Mud

Rotary

com

Abandonment Method:
Boring backfilled with cement-bentonite grout upon
pletion. Ele\{atior]s were provided by Forsberg

ing.Inc

Elevations are provided by Forsberg Engineering and

Surverying, Inc.

Elevations are referenced to NAVD 88.

En
WATER LEVEL OBSERVATIONS 1 r

1450 Fifth St W
North Charleston, SC

Boring Started: 08-23-2019 Boring Completed: 08-23-2019

Drill Rig: CME 55 Driller: Brian H.

Project No.: EN195074

Page 1 of 1
PROJECT: FGD Waste Water Pond at William Station CLIENT: Dominion Energy
Richmond, VA
SITE: 2242 Bushy Park Rd
Goose Creek, SC
O |LOCATION See Exploration Plan g 2 E - AT]I:IIEI\'/TRERG ®
a0 - € 22|z Go o £
% Latitude: 33.022178° Longitude: -79.929371° gl = 1 3 W .
& Eo|Eg|a =1 SE| weee | @
¥ . ] = % s W P (&)
% Surface Elev.: 12.0 (Ft.) o gm b3 b 8 x
o|®w o
DEPTH ELEVATION (Ft.)
5 '.. FILL - POORLY GRADED GRAVEL WITH SAND (GP), light brown, dry,
9 1.0 i 1 14-12-12-5
; medium dense N=24
7 FILL - SANDY LEAN CLAY (CL), fine grained, gray and light brown, moist, _|
7 medium stiff and stiff 4-4-4-5
— N=8 22 | 34-16-18 | 52
° =
E —
5 | 3-4-6-5
N 5 N=10 24 | 35-15-20
[a]
G —
E 3-3-3-5
= —
d N=6
= —
=
< | 3-3-4-4
g 7 N=7 24 | 38-14-24
24105 15 10
¥/l FILL - CLAYEY SAND (SC), fine grained, gray and light brown, moist, — 31 | 34-15-19 | 47
é / loose
w —
= /
§_ ; Am.s 1.5 7
o i — -1-
x EAT CLAY (CH), gray and light brown, wet, very soft 1 =21 37 | 64-19-45 | 82
< 15+
= — 46 | 37-13-24 | 60
< |
[a]
g A‘IB.S 6.5 N
5 / FAT CLAY (CH), gray, wet, stiff _ 3.4-3 69.17-52
o N=7
: / 20~
a —]
= % N
o
Z
gt / 235 -11.5 7
T ] i i ’ ) ) i ] I
'5:_: SILTY SAND (SM), fine grained, gray, wet, medium dense ;\‘]=51(15 38 NP 16
5 25
o
w —]
o
£ —
o .
alll]]
&1 285 -16.5 7]
§ £l SILT WITH SAND (ML), light brown, moist, stiff, COOPER MARL - 4-6-7
5l | Fls00 FORMATION 18 30 N=13
5 Boring Terminated at 30 Feet
3
s
@
g Stratification lines are approximate. In-situ, the transition may be gradual. Hammer Type: Automatic
5
ﬁ Advancement Method: Notes:
a
-
=
c
o
=z
®
(O]
S
o
z
4
o
5]
&)
I
T




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. CPT REPORT EN195074 FGD WASTE WATER P.GPJ TERRACON_DATATEMPLATE.GDT 10/24/19

CPT LOG NO. SCPT-3

Page 1 of 1

Station

PROJECT: FGD Waste Water Pond at William

CLIENT: Dominion Energy

Richmond, VA

TEST LOCATION: See Exploration Plan
Surface Elev.: 12.5 ft

SITE: 2242 Bushy Park Rd
Goose Creek, SC

Latitude: 33.021718°
Longitude: -79.928301°

9 18 27 36 01 02 03 04
Depth Tip Resistance, g, Sleeve Friction, f,
(ft) (tsf) (tsf)

3

Hydrostatic Pressure

Friction Ratio, F,
(%)

Material
Pore Pressure, u, Shear Wave Velocity. V Description El
(tsf) aeg Y+ Normaiized CPT FE¥

Soil Behavior Type

180

T
e+t

450 900 1350 1800 12345678

1 CPT Terminated at 49.2 Feet

Elevations were provided by Forsberg Engineering and Surverying, Inc.

1 Sensitive, fine grained

2 Organic soils - clay

3 Clay - silty clay to clay

4 Silt mixtures - clayey silt to silty clay

5 Sand mixtures - silty sand to sandy silt
6 Sands - clean sand to silty sand

7 Gravelly sand to dense sand

8 Very stiff sand to clayey sand

9 Very stiff fine grained

CPT sensor calibration reports available upon request.

WATER LEVEL OBSERVATION

¥ 38 it estimated water depth

(used in normalizations and correlations)

Probe no. 5287 with net area ratio of .853

U2 pore pressure transducer location

Manufactured by Geotech A.B.; calibrated 6/15/2019
Tip and sleeve areas of 10 cm” and 150 cm”

Ring friction reducer with O.D. of 1.875 in

CPT Started: 8/21/2019 CPT Completed: 8/21/2019

1lerracon

Rig: Pagani TG73-200 Operator: J. Bandle

1450 Fifth St W
North Charleston, SC

Project No.: EN195074




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. CPT REPORT EN195074 FGD WASTE WATER P.GPJ TERRACON_DATATEMPLATE.GDT 10/24/19

CPT LOG NO. CPT-4

Page 1 of 1

PROJECT: FGD Waste Water Pond at William

CLIENT: Dominion Energy

TEST LOCATION: See Exploration Plan

2 3

Station Richmond, VA Surface Elev.: 12.6 ft
SITE: 2242 Bushy Park Rd Latitude:  33.022627°
Goose Creek, SC Longitude: -79.929096°
9 18 27 36 01 02 03 04 Hydrostatic Pressure Material
Depth Tip Resistance, g, Sleeve Friction, f, Friction Ratio, F, Pore Pressure, u, Description gy,
(ft) (tsf) (tsf) (%) (tsf) Nprmallzgd CPT (ft)
— — —_— Soil Behavior Type

180

270

123496768

Elevations were provided by Forsberg Engineering and Surverying, Inc.

CPT sensor calibration reports available upon request. .

1 Sensitive, fine grained

2 Organic soils - clay

3 Clay - silty clay to clay

4 Silt mixtures - clayey silt to silty clay

5 Sand mixtures - silty sand to sandy silt
6 Sands - clean sand to silty sand

7 Gravelly sand to dense sand

8 Very stiff sand to clayey sand

9 Very stiff fine grained

WATER LEVEL OBSERVATION

¥ 38 it estimated water depth

(used in normalizations and correlations)

Probe no. 5287 with net area ratio of .853

U2 pore pressure transducer location

Manufactured by Geotech A.B.; calibrated 6/15/2019
Tip and sleeve areas of 10 cm” and 150 cm”

Ring friction reducer with O.D. of 1.875 in

CPT Started: 8/21/2019

CPT Completed: 8/21/2019

1lerracon

Rig: Pagani TG73-200

Operator: J. Bandle

1450 Fifth St W
North Charleston, SC

Project No.: EN195074




LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT. SMART LAB SUMMARY-PORTRAIT EN195074 FGD WASTE WATER P.GPJ TERRACON_DATATEMPLATE.GDT 9/24/19

Summary of Laboratory Results

Sheet 1 of 1
R | o | ol | e - B

STB-5 4-6 14 27 15 12 40.1
STB-5 6-8 15 31 14 17 40.1
STB-5 10-12 19 26 14 12 36.0
STB-5 15-17 24 32 14 18 32.4
STB-5 18.5-20 81 21 60

STB-5 235-25 36 NP NP NP 33.0
STB-6 2-4 22 34 16 18 52.2
STB-6 4-6 24 35 15 20

STB-6 8-10 24 38 14 24

STB-6 10-12 31 34 15 19 46.8
STB-6 135-15 37 64 19 45 82.5
STB-6 15-17 46 37 13 24 60.4
STB-6 18.5-20 69 17 52

STB-6 235-25 38 NP NP NP 16.0

PROJECT: FGD Waste Water Pond at

William Station

SITE: 2242 Bushy Park Rd
Goose Creek, SC

1lerracon

1450 Fifth St W
North Charleston, SC

PROJECT NUMBER: EN195074

CLIENT: Dominion Energy
Richmond, VA




ICU TRIAXIAL COMPRESSION TEST

1 //
14 —— 8.5 psi Consolidation Pressure
12 + ) -
24.0 psi Consolidation Pressure /
% 10+ /
o Interpreted Failure Envelope
% \
L 8 g
@ \
|_
n \
o
< 6
L
I
[9)]
4
2 7
0
0 5 10 15 20 25
PRINCIPAL STRESS - PSI
EFFECTIVE STRESS PARAMETERS ¢'= 325 deg c'= 15 psi
20 SPECIMEN NO. 1 | 2 |
INITIAL
Moisture Content - % 19.0 23.9
Dry Density - pcf 114.8 101.8
& Diameter - inches 2.85 2.85
0 20 Height - inches 6.04 6.00
%)
l;) il T Final Moisture - % 17.9 19.4
x ~ /// Dry Density - pcf 114.8} 101.8
> / /—/ Calculated Diameter - in. 2.85 2.85
E 10 /r/ Height - inches 6.04 6.00
o —— 8.5 psi Consolidation Pressure Effect. Consol. Stress - psi 8.5 24.0
/ i Failure Stress - psi 11.70 17.99
#" —24.0 psi Consolidation Pressure Total Pore Pressure - psi 100.7 111.9
0 ‘ ‘ Strain Rate - inches/min. 0.0017: 0.0017
0 5 10 15 Failure Strain - % 5.0 8.1
AXIAL STRAIN - % o' Failure - psi 14.40 23.39
G3' Failure - psi 2.70 5.40
TEST DESCRIPTION PROJECT INFORMATION
ISOTROPICALLY CONSOLIDATED, UNDRAINED TRIAXIAL COMPRESSION  |PROJECT: EGD Waste Water Pond at William Station
SAMPLE TYPE: Shelby Tube LOCATION: Charleston, SC
DESCRIPTION: Clay w/ Gravel and Shells PROJECT NO: EN195074
SAMPLE: STB-5 10-12' & 15-17" CLIENT: Dominion Energy
ASSUMED SPECIFIC GRAVITY: 2.65 DATE: 08.29.19
LL: 26 PL: 14 Pl 12 Percent -200: 1450 Fifth St W 1r
REMARKS: Pl Samples were prepared using the Wet Method North Charleston, SC erracon

STB 5 - 10'-12' - 8.5 psi.xlsm




8.5 psi Consolidation Pressure 24.0 psi Consolidation Pressure
25 25
20 20
— et — .."" .;
(D/.) 15 = g 15 s
(,'-, i U') 7!
% ~ N v
lé:J 10 ’,,/ w 10 i
2] 1, < 5
5 ft s 5
of 0
0 5 10 15 20 0 5 10 15 20
AXIAL STRAIN - % AXIAL STRAIN - %
Deviator Stress - psi =~ ======- Excess Pore Pressure - psi Deviator Stress - psi =~ ======- Excess Pore Pressure - psi
SPECIMEN FAILURE ILLUSTRATIONS
1 2
. EN14so7q  STB-S
| 02t cy e-spn' ‘“—————
p'- g DIAGRAM
18 T I
61 T 8.5 psi Consolidation Pressure //
14 | 24.0 psi Consolidation Pressure 1
121 Interpreted Failure Envelope
n
o 10
1 /
(e
8 /4\
6 -~ \-\\
4 R \
2
0 /
0 5 10 15 20 25 30 35
p' - PSI
|EFFECTIVE STRESS PARAMETERS R?= 1.00 o= 28.3 deg a= 13 psi
PROJECT: FGD Waste Water Pond at William Station ISOTROPICALLY CONSOLIDATED, UNDRAINED TRIAXIAL COMPRESSION
LOCATION: Charleston, SC CLIENT: Dominion Energy
SAMPLE: STB-5 10-12' & 15-17" 1450 Fifth St W 1r
DESCRIPTION: Clay w/ Gravel and Shells North Charleston, SC erracon

STB 5 - 10'-12' - 8.5 psi.xlsm




ICU TRIAXIAL COMPRESSION TEST

30
—— 8.5 psi Consolidation Pressure
24.0 psi Consolidation Pressure
o 20 ~
o Interpreted Failure Envelope
)]
n
T
o
|_
n
©
< /
[
5 10 -
0
0 10 20 30 40 50
PRINCIPAL STRESS - PSI
TOTAL STRESS PARAMETERS ¢ = 9.7 deg Cc= 3.5 psi
40 SPECIMEN NO. 1 | 2 |
[ [T T TP T[T ] INITIAL
— . o Moisture Content - % 19.0 23.9
—— 8.5 psi Consolidation Pressure Dry Density - pcf 114.8 101.8
¥ 30 +—- Diameter - inches 2.85] 2.85
n —24.0 psi Consolidation Pressure Height - inches 6.04 6.00
0 = AT TEST
o
5 20 Final Moisture - % 17.9 19.4
% ’—_’__’______.M //_‘___‘__,,.—— Dry Density - pcf 114.8 101.8
I<—( - - " Calculated Diameter (in.) 2.85 2.85
E / /// Height - inches 6.04 6.00
8 10 //f/ Effect. Consol. Stress - psi 8.5] 240
/l/ Failure Stress - psi 11.70}  17.99
J Total Pore Pressure - psi 100.7 111.9
FL- Strain Rate - inches/min. 0.00171 0.0017
0 i in-o
0 5 10 15 Failure Strain - % 5.0 8.1
AXIAL STRAIN - % G, Failure - psi 20.20 41.99
G5 Failure - psi 8.50 24.00

TEST DESCRIPTION

PROJECT INFORMATION

ISOTROPICALLY CONSOLIDATED, UNDRAINED TRIAXIAL COMPRESSION
SAMPLE TYPE: Shelby Tube
DESCRIPTION: Clay w/ Gravel and Shells
SAMPLE: STB-5 10-12' & 15-17'
ASSUMED SPECIFIC GRAVITY: 2.65
LL: 26 PL: 14 PI: 12 Percent -200:
REMARKS: Pl Samples were prepared using the Wet Method

PROJECT: FGD Waste Water Pond at William Station
LOCATION: Charleston, SC

PROJECT NO: EN195074

CLIENT: Dominion Energy

DATE: 08.29.19

1450 Fifth St W
North Charleston, SC

Tlerracon

STB 5 - 10'-12' - 8.5 psi.xlsm




ICU TRIAXIAL COMPRESSION TEST

149 150 psi Consolidation Pressure
12 + ) o
24.0 psi Consolidation Pressure
o 10 1
o Interpreted Failure Envelope
7
w 8 e
o /
l_
n /
% s
] /
I
(%)
4 —
2 ~ <
0
0 5 10 15 20 25
PRINCIPAL STRESS - PSI
EFFECTIVE STRESS PARAMETERS ¢'= 250 deg c'= 0.0 psi
10 SPECIMEN NO. 1 | 2 |
INITIAL
Moisture Content - % 45.9 31.6
_ Dry Density - pcf 73.1 82.4
& Diameter - inches 2.84 2.83
n Height - inches 6.05 5.94
@ AT TEST
% P T R M e A A T Final Moisture - % 36.0 423
% vy Dry Density - pcf 73.1 82.4
I;: o Calculated Diameter - in. 2.84 2.83
E /‘ Height - inches 6.05 5.94
e ——12.0 psi Consolidation Pressure Effect. Consol. Stress - psi 12.0 24.0
Failure Stress - psi 5.71 4.56
——24.0 psi Consolidation Pressure Total Pore Pressure - psi 99.7y  111.3
0 ‘ ‘ ‘ Strain Rate - inches/min. 0.0017: 0.0017
0 5 10 15 Failure Strain - % 14.7 13.6
AXIAL STRAIN - % (51' Failure - pSi 9.31 10.96
G3' Failure - psi 3.60 6.40

TEST DESCRIPTION

PROJECT INFORMATION

ISOTROPICALLY CONSOLIDATED, UNDRAINED TRIAXIAL COMPRESSION
SAMPLE TYPE: Shelby Tube
DESCRIPTION: Green-Blue & Gray CL
SAMPLE: STB-6 15-17'
ASSUMED SPECIFIC GRAVITY: 2.65
LL: 37 PL: 13 Pl: 24 Percent -200:
REMARKS: Pl Sample were prepared using the Wet Method

PROJECT: FGD Waste Water Pond at William Station
LOCATION: Charleston, SC

PROJECT NO: EN195074

CLIENT: Dominion Energy

DATE: 08.29.19

1450 Fifth St W
North Charleston, SC

Tlerracon

STB 6 - 15-17" - 12-24 psi




12.0 psi Consolidation Pressure 24.0 psi Consolidation Pressure
20 20
18 18 —baedeer
16 16 T
_ 14 _ 14 i
2 12 g 12 ——"
o 10 o 10
(Iﬁ 8 PR ELT === m 8 ,"
E 6 T E o6
n =7 Z !
4 /" 4 "
2 4 2 4
0 0
0 5 10 15 0 5 10 15 20
AXIAL STRAIN - % AXIAL STRAIN - %
Deviator Stress - psi =~ ======- Excess Pore Pressure - psi Deviator Stress - psi = =====- Excess Pore Pressure - psi
SPECIMEN FAILURE ILLUSTRATIONS
1 2
ENIASO7Y  &TB-Ls
; 1517 2psi
..{
p'- g DIAGRAM
8
7 //
6 // —— 12.0 psi Consolidation Pressure
) 5 24.0 psi Consolidation Pressure
[a /
cly 4 el Interpreted Failure Envelope
3 /—{.‘q
2 / ~ W%-}Y\
1 / “""'*'-\,__w:“\‘
0
0 5 10 15 20 25 30
p' - PSI
|EFFECTIVE STRESS PARAMETERS R?2= 1.00 o= 229 deg a= 0.0 psi
PROJECT: FGD Waste Water Pond at William Station ISOTROPICALLY CONSOLIDATED, UNDRAINED TRIAXIAL COMPRESSION
LOCATION: Charleston, SC CLIENT: Dominion Energy
SAMPLE: STB-6 15-17' 1450 Fifth St W 1r
DESCRIPTION: Green-Blue & Gray CL North Charleston, SC erfacon

STB 6 - 15-17" - 12-24 psi




ICU TRIAXIAL COMPRESSION TEST

30
—— 12.0 psi Consolidation Pressure
24.0 psi Consolidation Pressure
o 20 -
[aB Interpreted Failure Envelope
[9)]
(2]
L
@
|_
n
©
<
w
5 10
0 [N )
0 10 20 30 40 50
PRINCIPAL STRESS - PSI
TOTAL STRESS PARAMETERS o = 0.0 deg c= 2.9 psi
10 SPECIMEN NO. 1 | 2 |
.. INITIAL
] o Moisture Content - % 45.9 31.6
—— 12.0 psi Consolidation Pressure Dry Density - pcf 731 82.4
e Diameter - inches 2.84 2.83
» ——24.0 psi Consolidation Pressure Height - inches 6.05 5.94
0 AT TEST
o P A - -
o p A It i s it i nm A Final Moisture - % 360 423
% e , Dry Density - pcf 73.1 82.4
I;: M,.r" Calculated Diameter (in.) 2.84 2.83
E (/ Height - inches 6.05 5.94
o Effect. Consol. Stress - psi 12.0 24.0
Failure Stress - psi 5.71 4.56
Total Pore Pressure - psi 99.7 111.3
0 Strain Rate - inches/min. 0.0017:1 0.0017
0 5 10 15 Failure Strain - % 14.7 13.6
G Failure - psi 12.00 24.00

TEST DESCRIPTION

PROJECT INFORMATION

ISOTROPICALLY CONSOLIDATED, UNDRAINED TRIAXIAL COMPRESSION

SAMPLE TYPE: Shelby Tube

DESCRIPTION: Green-Blue & Gray CL

SAMPLE: STB-6 15-17'

ASSUMED SPECIFIC GRAVITY: 2.65

LL: 37 PL: 13 Pl: 24 Percent -200:
REMARKS: Pl Sample were prepared using the Wet Method

PROJECT: FGD Waste Water Pond at William Station
LOCATION: Charleston, SC

PROJECT NO: EN195074

CLIENT: Dominion Energy

DATE: 08.29.19

1450 Fifth St W
North Charleston, SC

Tlerracon

STB 6 - 15-17" - 12-24 psi




SUPPORTING INFORMATION

Contents:

CPT General Notes

STB General Notes

Unified Soil Classification System

Site-Specific Seismic Response Analysis Figures (9 pages)
SLOPE/W Analyses (10 pages)

Note: All attachments are one page unless noted above.

Responsive m Resourceful m Reliable



CPT GENERAL NOTES

DESCRIPTION OF SYMBOLS AND ABBREVIATIONS
FGD Waste Water Pond at William Station I Goose Creek, SC

Terracon Project No. EN195074

1lerracon
GeoReport

DESCRIPTION OF GEOTECHNICAL CORRELATIC

DESCRIPTION OF MEASUREMENTS
AND CALIBRATIONS

To be reported per ASTM D5778:
Uncorrected Tip Resistance, g,
Measured force acting on the cone
divided by the cone's projected area

Corrected Tip Resistance, q,
Cone resistance corrected for porewater
and net area ratio effects
G =0+ Uy(1-a)
Where a is the net area ratio,
a lab calibration of the cone typically
between 0.70 and 0.85

Pore Pressure, u
Pore pressure measured during penetration
u, - sensor on the face of the cone
u, - sensor on the shoulder (more common)

Sleeve Friction, f,
Frictional force acting on the sleeve

Normalized Tip Resistance, Q,,
Qi = ((9: - Tvo)Pa)(P/T )"
n=0.381(l,) + 0.05(c",/P,) - 0.15
Over Consolidation Ratlo OCR
OCR (1) = 0.25(Q,,)"*
OCR (2) = 0.33(Q,,)
Undrained Shear Strength, S,
S, = Qi X 7'vo/Nyg
N, is a soil-specific factor (shown on S, plot)
Sensitivity, S;
S = (A - ov/N) X (1/f)
Effective Frlctlon Angle,
$' (1) = tan(0.373[log(g/c"yo) + 0.29])
$'(2) = 17.6 + 11[log(Qy,)]
Unit Weight, ¥
¥ = (0.27[log(F,)]1+0.36[log(q/atm)]+1.236) X ¥ water
o\ is taken as the incremental sum of the unit weights
Small Strain Shear Modulus, G,

Soil Behavior Type Index I,

I, = [(3.47 - 10g(Qy)? + (log(F,) + 1.22)4°

SPT N,

) / 10(1.1268 -0.2817Ic)

N60 (q‘/atm

Elastic Modulus, E, (assumes q/qmae ~ 0.3, i.e. FS = 3)

E 1)=2. (S.WG0 where ¥ = 0.56 - 0.33109Q, iean sand

E (2)=
E; gg15x10(055/c+165(q )
G

Constralned Modulus, M

M = o(q - O'vo)

For I, > 2.2 (fine-grained soils)
oy = Q,, with maximum of 14
For |, < 2.2 (coarse-grained soils)

oy = 0.0188 x 10(055/c+1.65)

Hydraulic Conductivity, k

For 1.0 <, < 3.27 k= 10923040
For327<| < 4.0 k= 1052 13700)

divided by its surface area

Normalized Friction Ratio, F,
The ratio as a percentage of f; to qj,
accounting for overburden pressure

To be reported per ASTM D7400, if collected:
Shear Wave Velocity, V,
Measured in a Seismic CPT and provides
direct measure of soil stiffness

G, (1) = pV. Relatlve Densny D
G, (2) = 0.015 x 10°%¢* 9)(q, - &) = (Q,/ 350)"° x 100
REPORTED PARAMETERS

CPT logs as provided, at a minimum, report the data as required by ASTM D5778 and ASTM D7400 (if applicable). This
minimum data include q,, f,, and u. Other correlated parameters may also be provided. These other correlated
parameters are interpretations of the measured data based upon published and reliable references, but they do not
necessarily represent the actual values that would be derived from direct testing to determine the various parameters.
To this end, more than one correlation to a given parameter may be provided. The following chart illustrates estimates
of reliability associated with correlated parameters based upon the literature referenced below.

RELATIVE RELIABILITY OF CPT CORRELATIONS

* improves with seismic V, measurements

| Reliability of CPT-predicted Ng, values as

commonly measured by the Standard
Penetration Test (SPT) is not provided due
to the inherent inaccuracy associated with

Permeability, k Sand Clayfand ?ilt |
Constrained Modulus, M sg:%u"d SIE %
Unit Weight, ¥ o ClayandiSit '
Effective Friction Angle, ¢* ClayiandiSilt | Sand
Sensitivity, S, Clay and Sift | the SPT test procedure.
Undrained Shear Strength, S, Clay and Silt ]
Relative Density, D, Sand
Over Consolidation Ratio, OCR Sand ClayandiSitt
Small Strain Modulus, G,* and Clay and Silt |
Elastic Modulus, E* Sand
Low Reliability P High Reliability

WATER LEVEL

The groundwater level at the CPT location is used to normalize the measurements for vertical overburden pressures and as a result influences the
normalized soil behavior type classification and correlated soil parameters. The water level may either be "measured" or "estimated:"
Measured - Depth to water directly measured in the field
Estimated - Depth to water interpolated by the practitioner using pore pressure measurements in coarse grained soils and known site conditions

While groundwater levels displayed as "measured" more accurately represent site conditions at the time of testing than those "estimated,"

in either case

the groundwater should be further defined prior to construction as groundwater level variations will occur over time.

CONE PENETRATION SOIL BEHAVIOR TYPE

The estimated stratigraphic profiles included

CPT logs are based on relationships between

corrected tip resistance (q,), friction resistanc

and porewater pressure (u,). The normalized

friction ratio (F,) is used to classify the soil be
type.

Typically, silts and clays have high F, values and

generate large excess penetration porewater
pressures; sands have lower F/'s and do not
generate excess penetration porewater press

The adjacent graph (Robertson et al.) presents the
soil behavior type correlation used for the logs. This
normalized SBT chart, generally considered the most
reliable, does not use pore pressure to determine

SBT due to its lack of repeatability in onshore

REFERENCES

Mayne, P.W., (2013). "Geotechnical Site Exploration in the Year 2013," Georgia Institue of Technology, Atlanta, GA.
Robertson, P.K., Cabal, K.L. (2012). "Guide to Cone Penetration Testing for Geotechnical Engineering," Signal Hill, CA.
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NORMALIZED CONE RESISTANCE, q,/ atm

CPTs.

1 Sensitive, fine grained

2 Organic soils - clay

3 Clay - silty clay to clay

4 Silt mixtures - clayey silt to silty clay

5 Sand mixtures - silty sand to sandy silt
6 Sands - clean sand to silty sand

7 Gravelly sand to dense sand

8 Very stiff sand to clayey sand

9 Very stiff fine grained

EEO0OCNEEN

atm = atmospheric pressure = 101 kPa = 1.05 tsf

0.1 1 10
NORMALIZED FRICTION RATIO, F,
Kulhawy, F.H., Mayne, P.W., (1997). "Manual on Estimating Soil Properties for Foundation Design," Electric Power Research Institute, Palo Alto, CA.

Schmertmann, J.H., (1970). "Static Cone to Compute Static Settlement over Sand," Journal of the Soil Mechanics and Foundations Division, 96(SM3), 1011-1043.




GENERAL NOTES Tlerracon

DESCRIPTION OF SYMBOLS AND ABBREVIATIONS U
FGD Waste Water Pond at William Station I Goose Creek, SC G e OR e p Of' t
Terracon Project No. EN195074
SAMPLING WATER LEVEL FIELD TESTS
» N Standard Penetration Test
\/ Water Initially Resistance (Blows/Ft.)
Encountered
N4 Water Level After a (HP) Hand Penetrometer
Shelby Spli Specified Period of Time
Tube plit Spoon
v Water Level After m Torvane
a Specified Period of Time
(DCP) Dynamic Cone Penetrometer

Water levels indicated on the soil boring logs are
the levels measured in the borehole at the times
indicated. Groundwater level variations will occur | UC
over time. In low permeability soils, accurate
determination of groundwater levels is not
possible with short term water level
observations.

Unconfined Compressive
Strength

(PID)  Photo-lonization Detector

(OVA) Organic Vapor Analyzer

DESCRIPTIVE SOIL CLASSIFICATION

Soil classification is based on the Unified Soil Classification System. Coarse Grained Soils have more than 50% of their
dry weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand. Fine Grained Soils
have less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are plastic,
and silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents
may be added according to the relative proportions based on grain size. In addition to gradation, coarse-grained soils are
defined on the basis of their in-place relative density and fine-grained soils on the basis of their consistency.

LOCATION AND ELEVATION NOTES

Unless otherwise noted, Latitude and Longitude are approximately determined using a hand-held GPS device. The
accuracy of such devices is variable. Surface elevation data annotated with +/- indicates that no actual topographical
survey was conducted to confirm the surface elevation. Instead, the surface elevation was approximately determined from
topographic maps of the area.

STRENGTH TERMS
RELATIVE DENSITY OF COARSE-GRAINED SOILS CONSISTENCY OF FINE-GRAINED SOILS
More than 50% retained on No. 200 sieve. . (50% or more passing the No. 200 sieve.) )
D ensit(y atiaines) b; Standard Penetration Resi)stance Consistency determined by laboratory shear stren_gth testing, field visual-manual
procedures or standard penetration resistance
Descriptive Term Standard Penetration or Descriptive Term | Unconfined Compressive Strength | Standard Penetration or
(Density) N-Value (Consistency) Qu, (tsf) N-Value
Blows/Ft. Blows/Ft.
Very Loose 0-3 Very Soft less than 0.25 0-1
Loose 4-9 Soft 0.2510 0.50 2-4
Medium Dense 10-29 Medium Stiff 0.50 to 1.00 4-8
Dense 30-50 Stiff 1.00 to 2.00 8-15
Very Dense > 50 Very Stiff 2.00to 4.00 15-30
Hard >4.00 > 30
RELATIVE PROPORTIONS OF SAND AND GRAVEL RELATIVE PROPORTIONS OF FINES
Descriptive Term(s) of Percent of Descriptive Term(s) of Percent of
other constituents Dry Weight other constituents Dry Weight
Trace <15 Trace <5
With 15-29 With 5-12
Modifier >30 Modifier >12
GRAIN SIZE TERMINOLOGY PLASTICITY DESCRIPTION
Major Component of Sample Particle Size Term Plasticity Index
Boulders Over 12 in. (300 mm) Non-plastic 0
Cobbles 12in. to 3 in. (300mm to 75mm) Low 1-10
Gravel 3 in. to #4 sieve (75mm to 4.75 mm) Medium 11-30
Sand #4 to #200 sieve (4.75mm to 0.075mm High >30
Silt or Clay Passing #200 sieve (0.075mm)




UNIFIED SOIL CLASSIFICATION SYSTEM

Tlerraco

“GeoReport

Soil Classification
Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests # | Group .
Symbol Group Name
E - F
Clean Gravels: Cu>4and1<Cc<3 GW | Well-graded gravel
Gravels: ]
More than 50% of Less than 5% fines® | cu < 4 and/or [Cc<1 or Cc>3.0] E GP | Poorly graded gravel
coarse fraction ; ; :
; e Fines classify as ML or MH GM F,G, H
retained on No. 4 sieve | Gravels with Fines: fy Silty gravel
Coarse-Grained Soils: More than 12% fines © | Fines classify as CL or CH GC | Clayey gravel F; G, H
More than 50% retained
on No. 200 sieve Clean Sands: Cu>6and1<Cc<3E SW | well-graded sand'
Sands: Less than 5% fines® | cu < 6 and/or [Cc<1 or Cc>3.0] E SP | Poorly graded sand !
50% or more of coarse
i i i i G, H, 1
fsrizc\:/téon passes No. 4 Sands with Fines: Fines classify as ML or MH SM Silty sand
More than 12% fines ® | Fines classify as CL or CH SC | Clayey sand & H; |
. PI > 7 and plots on or above “A” CL Lean clay ¥ L, ™
Inorganic: -
Silts and Clays: Pl < 4 or plots below “A” line ML | siltK L, m
Liquid limit less than 50 ) Liquid limit - oven dried Organic clay ¥ L, M, N
Fine-Grained Soils: Organic: Liquid imit - notdried | ~°7° | %% [organic sitk L o
rganic silt % L, M,
50% or more passes the r—
No. 200 sieve Inorganic: Pl plots on or above “A” line CH Fat clay K L, M
Silts and Clays: Pl plots below “A” line MH | Elastic Silt% L, M
Liquid limit 50 or more Liquid limit - oven dried i K, L, M, P
Organic: .q — - <0.75 OH Organic clay
Liquid limit - not dried Organic silt % L, M, @
Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat

ABased on the material passing the 3-inch (75-mm) sieve.

B |f field sample contained cobbles or boulders, or both, add “with cobbles
or boulders, or both” to group name.

€ Gravels with 5 to 12% fines require dual symbols: GW-GM well-graded
gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly
graded gravel with silt, GP-GC poorly graded gravel with clay.

D Sands with 5 to 12% fines require dual symbols: SW-SM well-graded

sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded
sand with silt, SP-SC poorly graded sand with clay.

(D,,)°

ECu= DGO/DID Cc=

Dl

OXDBO

F If soil contains > 15% sand, add “with sand” to group name.
G|f fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.

H|f fines are organic, add “with organic fines” to group name.
I If soil contains > 15% gravel, add “with gravel” to group name.
J If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay.

K|f soil contains 15 to 29% plus No. 200, add “with sand” or “with
gravel,” whichever is predominant.

L If soil contains > 30% plus No. 200 predominantly sand, add
“sandy” to group name.

M|f soil contains > 30% plus No. 200, predominantly gravel, add
“gravelly” to group name.

NP| > 4 and plots on or above “A” line.
OPI < 4 or plots below “A” line.

P P| plots on or above “A” line.

QP plots below “A” line.

60 I I 4
For classification of fine-grained /’
soils and fine-grained fraction e

50 | Of coarse-grained soils \}é’j ’ \.,\(\e.
—_ Equation of “A” - line NP oK
o Horizontal at Pl=4 to LL=25.5. 7
< 40| then PI=0.73 (LL-20) L 0‘3‘
O Equation of “U” - line L Q\O‘
P Vertical at LL=16 to PI=7, - Y
> 30 [ then PI=0.9 (LL-8) 17
': e \,
O PRI )
|_ /// \'0*
7 o0
I Pa MH or OH
o s

10 il

7 b——

Al CL-ML ML or OL

. | |

0 10 16 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT (LL)




Horizontal Acceleration Response Spectra at GROUND SURFACE
Damping =5 %
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SITE SPECIFIC SEISMIC RESPONSE - NONLINEAR METHODS
PROFILE RESULTS - COMPILATION OF PROFILE AVERAGES
Williams FGD Waste Water Pond Seismic Eval
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SITE SPECIFIC SEISMIC RESPONSE - NONLINEAR METHODS
PROFILE RESULTS - COMPILATION OF PROFILE AVERAGES

Williams FGD Waste Water Pond Seismic EviNotes:
-Porewater pressure, PWP, and shear stress are normalized by initial vertical effective stress
Goose Creek, SC

-Displacement and shear strain plots represent maximum transient values during shaking, not
Terracon Project No: EN195074 necessarily permanent offset
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PROFILE 1 - BASELINE
Williams FGD Waste Water Pond
Goose Creek, SC

Terracon Project No: EN195074
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SITE SPECIFIC SEISMIC RESPONSE - NONLINEAR METHODS

PROFILE 2 - UPPER ESTIMATE (+25% Vs)

Williams FGD Waste Water Pond Seismic Ev; Notes:

Goose Creek, SC

Terracon Project No: EN195074

-Porewater pressure, PWP, and shear stress are normalized by initial vertical effective stress
-Displacement and shear strain plots represent maximum transient values during shaking, not
necessarily permanent offset




Horizontal Acceleration Response Spectra at GROUND SURFACE
Damping =5 %
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Elevation

Title: South Pond

Mame: East Embankment

Description: Earthquake Loading Condition - East Slope (Wetland Side)
Method: Spencer

Direction of movement Left to Right

Horz Seismic Coef: 0.354

Fof3: 0722
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Elevation

it . Plazometric
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Elevation

Title: South Pond Color | Name ;.lvr;l » :'Z)os:’\esion' :‘:;\f Zl::ometnc
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Elevation

Color | Name Unit Cohesion' | Phi | Piezometic
Weight | (psf) ) Line
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Elevation

Color | Mame Unit Cohesion’ | Phi’ | Piezometric
Weight | [psf (*} |Line
(pch
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Specification for Deep Soil Mixing

Williams Station m Goose Creek, South Carolina 1rerracon

Terracon Project No. EN195074

PART 1 - GENERAL

1.1 CONTENTS

1.1.1 Designand Constructing Deep Soil Mixing (DSM) test section and production columns at the locations
and elevations indicated on the Contract Drawings.

1.1.2 The purpose of the DSM columns is to stabilize the subsurface soils to resist seismic loads. The
stabilization plan consists of a series of DSM panels formed underground using secant DSM columns.
The dimensions and layout of DSM column panels as well as preliminary DSM column strength are
shown in the Geotechnical Report. These values are for the purpose of illustrating the scope of the
work. Final mix design and layout is to be by the specialty geotechnical Contractor referred hereafter
as the Contractor.

1.2 REFERENCES

The publications listed below form a portion of the requirements to the extent referenced herein. The
publications referred heretofore by basic designation only.

ASTM INTERNATIONAL (ASTM)

s ASTM C 150 Standard Specification for Portland Cement

= ASTM C 192 / C 192M Standard Practice for Making and Curing Concrete Test Specimens in the
Laboratory

s  ASTM D 1633 Compressive Strength of Molded Soil-Cement Cylinders

s  ASTM D 2166 Standard Test Method for Unconfined Compressive Strength of Cohesive Soil

s  ASTM D 4380 Standard Test Method for Density of Bentonitic Slurries

s  ASTM D 4832 Standard Test Method for Preparation and Testing of Controlled Low Strength Material
(CLSM) Test Cylinders

1.3 DEFINITIONS

1.3.1 DSM Panel: Soil-cement columns constructed by treating soils in place by soil-cement mixing
technology.

1.3.1.1 DSM column is formed by a single soil mixing shaft guided by a lead mounted to a crawler base
machine.

1.3.1.2 The mixing shaft shall be driven by a power source sufficient to provide torque for the wide range
of expected drilling conditions, indicated by the available soil test boring, cone penetration test
logs and other test data included in the Geotechnical Report.
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1.3.1.3 The mixing shaft is positioned so as to overlap a secondary or primary column to form a
continuously mixed secant column panel. After withdrawal, a soil-cement column remains in the
ground.

1.3.14 The process is then repeated to form a continuous panel of secant columns.

1.3.2 Portland cement: A dry Type I/ll Portland Cement powder satisfying the requirements of ASTM C 150
for use as an admixture to unimproved soil. The purpose of the binder is to optimize mixing, and upon
setting, to strengthen the in situ soil.

1.3.3 Soil-Cement Ratio: A volumetric ratio of cement to in situ soil to be mixed.

1.3.4 Cement Dosage: The amount of cement (in terms of dry weight of cement) used to treat a given initial
volume of the in-place soil.

1.3.5 Preconstruction Bench Scale Testing: Testing shall consist of obtaining representative soil samples
from the site and conducting laboratory mix testing of different binder types and quantities to
determine the initial mix design and mixing parameters for the production deep mixing. The
Contractor's QC/QA Program Plan will establish the scope of the pre-construction bench scale testing
program.

1.4 SYSTEM REQUIREMENTS

1.4.1 Geometric Tolerances: DSM columns shall be installed within the following geometric tolerances:

1.4.1.1 The horizontal alignment of the columns shall be within 6 inches of the planned centerline of the
columns

1.4.1.2 The vertical inclination of the columns shall not exceed 1:100 (horizontal to vertical) for the full
height.

1.4.1.3 The tops of the panels shall extend up to the Elevation shown on the Contract Drawings or
DSM Plan.

1.4.1.4 The bottom of the columns shall extend down at least as deep as indicated on the Contract
Drawings or as modified test columns in the field and reviewed by the Engineer or their agent.

1.4.2 Compressive Strength: DSM Columns: The in situ soil / cement mixture shall achieve design strength
in accordance with the drawings or for full depth wet continuous core determined as outlined in
Section 3.10.2 and further detailed in ASTM D 2166 for the independent test laboratory.

1.4.3 Uniformity of Mixing: Columns as installed shall conform to the uniformity specified in Section 3.11.

1.5 SUBMITTALS

The following shall be submitted in accordance with the Owner's Document Submittal or Transmission
procedure:
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1.5.1 Preconstruction Submittals

1. Quality Control Program
1511 Product Data

Admixtures
Construction Schedule
Equipment and Procedures (including wet core recovery or wet coring)

W NP

Calibration Records
1.51.2 Design Data

DSM Panel Installation Plan (or Contract Drawings)

Working Area Plan with Batch Plant, Haul Roads, Spoil Management and Disposal
Portland Cement Certified Material Test Report

Preconstruction bench scale testing and soil-cement mix design

A

Design Calculations
6. QC/QA Program Plan
1.5.2 Production Submittals

1. Weekly Quality Control Report (WQCR)

2. Recalibrations records submitted in the next WQCR

3. DSM Laboratory Compressive Test Results submitted in the WQCR
1.5.3 Certificates

1. Cement submitted in the WQCR
2. Contractor Qualifications
1.5.4 Closeout Submittals

1. As-Built or Record Drawings of horizontal locations and elevations (NAVD88) of the center of
each installed column submitted before demobilization from the site.

1.6 GENERAL REQUIREMENTS

1.6.1 Submit certificates of compliance, test reports, and other evidence showing conformance to the
specified requirements.

1.6.1.1 Cement: Certificate of compliance for each truck load delivery.
1.6.1.2 Admixtures: Submit product data, if proposed.

1.6.1.3 Soil-Cement_Mix_Design: Proposed mix designs including all materials and quantities and
documentation of calibration of the preparation and testing equipment. Include the anticipated
cement dosages to achieve the acceptance criteria outlined in Section 3.11. The resulting
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1.6.14

1.6.15

1.6.1.6

1.6.1.7

1.6.1.8

1.6.1.9

1.6.1.10

1.6.1.11

1.6.1.12

compressive strength of the soil-cement mixture at 7, 14, and 28 days. The onsite testing
laboratory shall conduct compressive strength testing of soil-cement sample specimens in
accordance with ASTM D 1633.

Construction Schedule: Submit a detailed schedule that identifies start dates and duration of each
major task in the work. The schedule should at a minimum include information regarding
equipment mobilization, equipment setup, DSM test section, DSM production installation, and
intermediate DSM production completion milestones.

Equipment and Procedures: Submit a detailed description of the equipment and procedures to be
used during all facets of the work of this Section including construction of DSM test section
columns and production panels, monitoring the quality control parameters outlined in
Section 3.10, and collecting samples for laboratory confirmation testing.

Include methods for locating the columns and panels in the field and confirming that the columns
are plumb.

Panel Numbering Scheme: Submit proposed column and panel numbering scheme prior to site
mobilization.

Weekly Quality Control Report: Prior to construction, submit a proposed Weekly Quality Control
Report (WQCR) format for approval by the Owner. Submit the WQCR at the end of the week’s
next working day. The report should be in conformance with Section 3.10.

Calibrations: Submit all metering equipment calibration test results including mixing systems,
delivery systems, alignment systems, and mixing tool rotational and vertical speed.

DSM Laboratory Compressive Test Results: Submit all QC test results as outlined in Section 3.10.

Record Drawings: Drawings confirmed by a licensed surveyor indicating the as-built center of
each DSM column in terms of project coordinates.

Quality Control Program: Submit Quality Control Program including quality control program work
plans specified in Section 3.10.

1.7 CONTRACTOR QUALIFICATIONS

1.7.1 The Contractor shall submit evidence of experience and competence to construct the DSM columns
for support of tanks and structures. This evidence shall show that the Contractor has a minimum of
5 years of experience in constructing the DSM systems.

1.7.2 The Contractor shall substantiate this experience with case histories of two or more projects in the
past five years showing the independent and successful installation of the DSM systems equal to or
greater in depth than that required of this project utilizing the techniques specified herein.
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1.7.3 The Contractor shall submit qualifications of key personnel including field personnel proposed for
work performed pursuant to this specification. Key personnel shall be experienced in the construction
of in-situ DSM systems, and at least one of the key personnel assigned to the project shall have
experience in both design and construction of DSM columns. The proposed superintendent must
have completed at least one large project for the Contractor.

1.7.4 The Contractor shall retain an Engineer who has experience with the installation of deep soil mixed
column construction. The Engineer shall be responsible for planning and conducting the deep soil
mixing test column placement.

1.8 MEASUREMENT AND PAYMENT
1.8.1 Lump Sum

The Contractor will provide a lump sum price based on the scope of work indicated on the contract document
if the actual quantity of DSM installed is different, the contract price maybe adjusted per the variation in
estimated quantity clause.

PART 2 - PRODUCTS
2.1 MATERIALS

2.1.1 Cement or Portland Cement: as defined in Section 1.3. Protect cement from moisture and
contamination while in transit to and in storage at the job site. Reclaimed cement or cement containing
lumps or deleterious matter shall not be used.

2.1.2 Admixtures: Admixtures such as dispersion agents, retarders or plugging or bridging agents may be
added to the cement mixture to permit efficient use of materials and proper workability of the in-place
soil-cement mixture. Do not use admixtures without prior approval of the Owner.

2.2 DSM EQUIPMENT REQUIREMENTS
2.2.1 Mixing equipment machines with at least one soil mixing shaft shall be used.

2211 The mixing shafts shall have mixing augers and blades (paddles) configured in such a manner so
that they are capable of thoroughly blending the in-place soils and binder.

2212 The power source for driving the mixing equipment shall be sufficient to maintain the required
revolutions per minute (RPM) and penetration rate from a stopped position at the maximum depth
required.

2213 Equipment shall be the same make and model as described in the DSM plan.
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2.2.2 The DSM rig shall be equipped with electronic sensors built into the leads to determine vertical

2221

2222

alignment in two directions: fore-aft and left-right.

The sensors shall be calibrated at the beginning of the project and the calibration data shall be
provided to the Owner. The calibration shall be repeated at intervals not to exceed one month.

The output from the sensors shall be routed to a console that is visible to the operator and the
Engineer or Owner or their agents during penetration. The console shall be capable of indicating
the alignment angle in each plane.

2.2.3 The Contract Drawings shall indicate a minimum penetration depth for each column which can be

confirmed by the DSM equipment parameter monitoring sensors. The DSM monitoring records for
each installed column shall be included in the WQCR. The requirements for the WQCR are discussed
in Section 3.10.5.

2.2.4 As a minimum, the cement handling and storage requirements shall be met.

2241

2.24.2

2.2.4.3

The dry materials shall be transported to the project site and blown into the on-site storage tanks
using a pneumatic system. Dry materials shall be stored in silos and fed to mixers for agitation
and shearing.

The air evacuated from the storage tank during the loading process shall be filtered before being
discharged to the atmosphere.

Calibration of mixing components shall be done at the beginning of the project and repeated at
intervals not to exceed one month thereafter.

2.2.5 The DSM rig shall be equipped with sensors to monitor the mixing tool penetration / withdrawal rate,

2251

2252

2253

mixing tool rotation speed, and injection rate.

The output from these sensors must be visible to the operator and the Engineer or Owner or their
agents during penetration and withdrawal.

The Contractor may propose alternative display/monitoring systems; however, the systems must
first be reviewed and approved by the Owner prior to use.

Calibration of this equipment shall be performed at the beginning of the project and the calibration
data shall be provided to the Owner. The calibration shall be repeated at intervals not to exceed
one month.

2.3 SOIL-BINDER MIXING PROCEDURE

To confirm the satisfactory performance of this treatment, the Contractor should submit and prepare a
demonstration program prior to starting the work and should include the following:
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PART 3 -

Provide an installation sequence that will be followed from drilling to mixing method on a
continuous operation, ensuring the mixing will be continuous and uniform all throughout the
design depth of the DSM foundation.

Install the deep-soil binder equipment with the same make and model of mixing, binder grout-
mixing and pumping equipment, and the same materials and procedures described in the
QC Plan.

Adjust the mix design as necessary throughout the course of the working order to achieve the
requirements as initially planned. Mix design to be assessed and selected during the test panel
installation and 7-day curing period without consequence to production panel installation as
scheduled. Mix design can be adjusted as deemed necessary through collaboration between the
Contractor and Engineer with approval from the Owner.

Ensure the soil-binder elements penetrate the full depth of the soils to be stabilized.

Upon reaching the bottom of the soil-binder element, operate at sufficient speed and duration to
clean and mix all loose, soft, and otherwise unmixed soil prior to final grouting and withdrawal of
the mixing tools.

During soil-binder mixing, introduce the grout into the soil only by injecting binder grout through
the bottom of the operating mixing plant equipment.

Introduce grout during the initial preparation of the augers, or during subsequent down strokes of
the augers, for the entire depth of the elements.

Continue grout injection while removing the mixing equipment from the bottom of the holes to the
top.

After final grouting of the soil-binder mixing, obtain samples of in-situ binder in accordance with
the locations and frequencies required in the QC/QA plan.

EXECUTION

3.1 GENERAL

3.1.1

3.1.2

3.1.3

3.14

The DSM columns shall be constructed to the lines, grades, and cross sections indicated on the
Contract Drawings or the approved DSM Plan

The columns shall be vertical as stated in Section 1.4 for vertical inclination of columns and shall
extend through the on-site soils to the elevations indicated on the Contract Drawings or the approved
DSM Plan.

The completed columns shall be a homogeneous mixture. Mixing is to be controlled by shaft rotational
speed, drilling speed, and grout injection rate.

The required DSM compressive strength indicated in Section 1.4 is based on panels constructed
shown on the Contract Drawings or approved DSM Plan.
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3.141 To accommodate variations in the Contractor's equipment dimensions, panel width may vary from
that shown on the Contract Drawings or approved DSM Plan.

3.14.2 Once the column width is established it may not be changed without approval of the Engineer.

3.1.5 Monitoring of construction parameters and confirmation testing will be used to verify that the
acceptance criteria have been satisfied.

3.151 The Contractor shall establish consistent procedures to be employed during panel construction
to ensure a relatively uniform product is created.

3.1.52 These procedures shall be defined in the Equipment and Procedures submittal and subsequently
modified, if necessary based on the results of the test sections.

3.1.6 Test Section: Prior to the beginning production panel installation, the Contractor shall construct a test
section as described in Section 3.10.

3.1.6.1 The purpose of the test sections is to verify that the Contractor's proposed equipment, procedures,
and mix design can uniformly mix the on-site soils and achieve the required strengths.

3.1.6.2 Based on the evaluation of completed in-place DSM panels, the Owner will determine if the test
sections yield acceptable results and whether the Contractor may proceed with the production
column construction.

3.1.6.3 The Portland cement-soil ratio design, equipment, installation procedures, and sampling and
testing methods established during the test sections shall be used for the production column
construction.

3.1.7 Changes:

3.1.71 The Contractor may request that the established mix design/grout-soil ratio, equipment,
installation procedure, or test methods be modified: however; the Owner may require additional
testing or a new test section to verify that acceptable results can be achieved.

3.1.7.2 The Contractor shall not employ modified grout mix/grout-soil ratio designs, equipment,
installation procedures, or sampling or testing methods until approved by the Owner in writing.

3.2 HORIZONTAL ALIGNMENT

3.2.1 The Contractor shall accurately stake the location of the proposed DSM system shown on the
Contract Drawings. For DSM column locations where permanent plant structures, systems, or
components are within two feet of intersecting a DSM column, a licensed surveyor shall locate and
stake the immediate panels prior to installing the immediate panels.

3.21.1 The columns shall be constructed within the tolerances specified in Section 1.4.
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3.2.1.2  The Contractor shall provide an adequate method approved by the Owner to verify the as-built
location of the columns and serve as the Record Drawings.

3.2.2 Movement of the crawler base machine shall provide the preliminary alignment of the augers and the
final alignment shall be adjusted by hydraulic manipulation of the leads.

3.2.21 One stroke of the machine shall construct a DSM panel consisting of at least one secant columns.
3.2.2.2 The panel shall be advanced by overlapping the adjacent outside columns of the previous strokes.

3.2.3 Obstructions in the form of existing utilities are generally anticipated. The following pertain to
obstructions if encountered. Contractor shall locate all underground obstructions before beginning
work.

3.231 If an obstruction preventing drilling advancement is encountered, the Contractor shall investigate
the location and extent of the obstruction using methods pre-approved by the Owner. The
Contractor shall propose remedial measures to clear the obstructions for approval by the Owner.

3.2.3.2  While the investigation for an obstruction is underway, the Contractor shall continue to install
columns in areas away from the obstruction location.

3.2.4 The Contractor will not be compensated for panels that are located outside of the geometric
tolerances specified in Section 1.4.

3.24.1 Further, the Owner will review the location of misaligned DSM panels to determine if they interfere
with the proposed structure and site improvements.

3.24.2 If the misaligned DSM panels interfere with the proposed structures and site improvements, the
Contractor shall correct the alignment and redrill the misaligned columns or entire panel and remix
them to a strength that is approximately equal to or greater than the 28-day compressive strength.

3.3 VERTICAL ALIGNMENT

3.3.1 The equipment operator shall control vertical alignment of the auger stroke. Two measures of
verticality shall be monitored, longitudinal and transverse to the column alignment.

3.4 COLUMN DEPTH

3.4.1 Column depths shall extend to the line and grades shown on the Contract Drawings or approved
DSM Plan.

3411 The total depth of penetration shall be measured either by observing the length of the mixing shaft
inserted below a reference point on the mast, or by subtraction of the exposed length of shaft
above the reference point from the total shaft length.

3.4.1.2 The final depth of the stroke shall be noted and recorded on the WQCR by the Contractor.
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3.4.1.3 If rigs with varying mixing shaft lengths are used, the shortest shafts shall extend to the minimum
column depths indicated on the Contract Drawings.

3.4.2 The DSM columns bottom elevations indicated on the Contract Drawings or approved DSM Plan were
estimated from the available subsurface information to provide the required minimum penetration of
the columns into the Cooper Marl Formation underlying the site.

3.4.3 |If the elevations of the top of competent soils are found to be different from those estimated, the
Owner may direct the Contractor to shorten or deepen the columns and the Contractor will be
compensated based on the decreased or increased cubic yards of the panels.

3.4.4 The Contractor shall not be compensated for any portions of the panels that are above the top
elevation or below the bottom elevation shown on the Contract Drawings unless approved by the
Owner.

3.5 CEMENT PREPARATION

3.5.1 A minimum mixing time of three minutes and a maximum holding time of 1% hours will be enforced
for the cement.

3.5.1.1  The specific gravity of the grout shall be determined during the design mix program for double -
checking grout proportions.

3.51.2 The specific gravity of the grout shall be checked by the Contractor at least once per shift per rig
using the methods outlined in ASTM D 4380. The specific gravity of the grout measured in the
field should not deviate by more than 3 percent of the calculated specific gravity for the design
water cement ratio.

3.5.1.3 The grout hold time shall be calculated from the beginning of the initial mixing. If the grout density
is lower than required by the mix design, the Contractor shall recalibrate batch scales and perform
additional testing at no additional cost to the Owner.

3.5.14 The specific gravity measurements shall be indicated on the WQCR.
3.6 SOIL-GROUT MIXING

3.6.1 Installation of each column shall be continuous without interruption. If an interruption of more than 1
hour occurs, the column shall be remixed (while injecting grout at the design mix ratio) for the entire
height of the element at no additional cost to the Owner.

3.6.2 Refer to Section 3.11 for uniformity of mix requirements.
3.6.3 Soil and grout shall be mixed together in-place by auger and blades on the mixing shaft.
3.6.4 The grout shall be pumped through the mixing shaft and injected from the tip of the shaft. The shaft

shall break up the soil and blend it with the grout.
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Specification for Deep Soil Mixing

Williams Station m Goose Creek, South Carolina 1rerracon

Terracon Project No. EN195074

3.6.5 The mixing action of the mixing equipment shall blend, circulate, and knead the soil over the length
of the column while mixing it in place.

3.7 SHAFT ROTATIONAL SPEED AND PENETRATION / WITHDRAWAL RATE

3.7.1 The mixing shaft rotational speed (measured in RPMs) and penetration/withdrawal rates may be
adjusted to achieve adequate mixing. The required rotational speeds and penetration/ withdrawal
rates for the various soil layers encountered shall be determined during the test sections.

3.7.2 The rotational speeds and penetration/ withdrawal rates shall be recorded then reported on the
WQCR.

3.7.3 The rotational speeds and penetration/withdrawal rates determined during the test section shall be
used during the balance of the work. The reduction in rotational speed associated with penetration
into the alluvium layer shall also be documented and subsequently used to determine final column
depths during production placement.

3.8 GROUT INJECTION RATE

3.8.1 The grout injection rate per vertical foot of column shall be in accordance with the requirements of
the design mix.

3.81.1 The required mix design and grout-soil ratio shall be determined during the test section installation
and curing period but can be adjusted as discussed in Section 2.3.

3.81.2 The cement injection rate shall be constantly monitored and controlled.

3.8.1.3 The Contractor shall record the weight of cement injected for every 4 vertical feet of each column
on the WQCR.

3.8.2 If the weight of cement injected per vertical foot of column is less than the amount required to meet
the cement-soil ratio established during the test sections, the columns shall be remixed and cement
injected (at the design cement-soil ratio) to a depth at least 3 feet into the Cooper Marl Formation at
no additional cost to the Owner.

3.9 CONTROL OF SPOILS

3.9.1 The Contractor shall control and process all spoils created during the panel construction in a location
as designated by the Owner.

3.9.1.1 The areas designated by the Owner shall be used for disposal of any spoils.
3.10 QUALITY CONTROL PROGRAM

3.10.1 General
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Specification for Deep Soil Mixing

Williams Station m Goose Creek, South Carolina 1rerracon

Terracon Project No. EN195074

3.10.1.1

3.10.1.2

3.10.1.3

The DSM Quality Control Program shall be the responsibility of the Contractor and shall include,
as a minimum, the following components:

Construction of a test section(s) by the Contractor.
Field monitoring by the Contractor of construction parameters during panel construction.

Sample collection including full depth continuous coring or wet coring, and wet sampling, along
with testing performed by the Contractor (the Contractor will log the core, evaluate uniformity, and
select specimens for testing),

Reporting of the field monitoring, sampling, and strength testing performed by the Contractor.

The Contractor shall provide all the personnel and equipment necessary to implement the Quality
Control Program.

The Contractor's QC agent will observe DSM panel construction on a full-time basis and will verify
that the placement submittals and Quality Control Program is being properly implemented.

Prior to site mobilization, the Contractor shall submit a detailed work plan for the Quality Control
Program for review by the Engineer and approval by the Owner.

The work plan shall include, as a minimum, a description of all procedures to be implemented,
parameters to be monitored, tolerances for the parameters monitored, and the names of any
subcontractors used for testing.

Following the test sections, the Contractor may revise the Quality Control Program, if approved
by the Owner. Also, based on the results of the test sections, the Quality Control Program may
be revised.

The established quality control procedures shall be maintained throughout the production column
installation to ensure consistency the DSM panel installation and to verify that the work complies
with all requirements indicated in the Contract Documents.

3.10.2 Sample Collection and Testing

3.10.2.1

3.10.2.2

The acceptance of the work will be based on demonstrating that the in-place grout mix together
with the soils has achieved the strength and uniformity requirements defined in Section 3.11.

Verification that the strength and uniformity requirements have been satisfied will be determined
based on the results of discrete wet sampling and strength testing of samples as described below.

Confirmation that the strength and uniformity requirements have been satisfied will be determined
by a series of tests performed on samples. Confirmation sample collection and testing shall
include:

Sampling includes wet sampling or full-depth continuous coring or wet coring performed by the
Contractor, recovered by the Contractor, and laboratory testing conducted by the Contractor or
an independent testing laboratory.
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Specification for Deep Soil Mixing

Williams Station m Goose Creek, South Carolina 1rerracon

Terracon Project No. EN195074

2.

3.10.2.3

Specific Gravity of the cement slurry shall be measured and recorded by the Contractor a
minimum of once every four (4) hours during the production cycle using methods described in
ASTM D4380 or other approved methods.

The Contractor shall obtain a minimum of two wet samples of deep-mixed material per rig shift.
Vary the vertical location of the samples over successive days to obtain samples from the bottom,
middle and top of the columns. The wet sample shall be passed through a %-in sieve prior to
cylinder molding. Mold and cure 3 inch by 6 inch cylinders in accordance with ASTM D4832.
Mold a minimum of 6 cylinders from each sample for unconfined compressive strength testing.
The Contractor shall cap the cylinders and store them in a climate controlled environment at the
site for a minimum of 48 hours. After 48 hours they can be transported to the testing laboratory
for curing and testing.

Unconfined compressive strength tests shall be conducted on material cylinders molded from the
wet samples of the DSM columns in accordance with ASTM D1633. Unconfined compressive
strength tests on core samples shall be run in accordance with ASTM D2166. The number and
frequency of unconfined compressive strength tests to be performed are outlined in the approved
QC/QA Program Plan.

Additional confirmation testing: In addition to confirmation tests performed by the Contractor, other
confirmation tests may be performed as directed by the Owner on samples collected by the
Contractor. The required strengths shall be demonstrated by the Contractor's testing prior to
acceptance of the work.

Remedial Full-Depth Coring, Sampling and Testing: At locations designated by the Contractor
and reviewed by the Engineer and approved by the Owner, continuous coring, vibra-coring or
thin-walled tube sampling shall be performed for the full depth of suspected columns or panels
which do not achieve laboratory tested design strength. The frequency of full depth continuous
core sampling is specified in Section 3.10.3 for test sections and Section 3.10.4 for production
column construction.

Full-depth core samples obtained by the Contractor shall have a diameter of at least 2 inches. A
minimum of 12 samples shall be retrieved from locations as shown on the drawings.

Unless otherwise directed, the full-depth core samples shall be obtained along an essentially vertical
alignment located one-fourth of a column diameter from the column center.
The Contractor shall notify the Owner 24 hours prior to performing all full-depth core sampling.

2.

Full-depth core samples shall be retrieved using standard continuous coring techniques . The
Contractor shall determine the time interval between column installation and coring except that
the interval shall be no longer than required to conduct 28-day strength testing.

Each core run shall be at least 5 feet in length and contain at least four test specimens with a
length to diameter ratio of 2, or greater.

A minimum recovery of 70 percent for each 5 foot long core run or recovered by wet coring shall be
achieved. During coring, the elevation of the bottom of the holes shall be measured after each core
run in order to verify the core recovery.
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Specification for Deep Soil Mixing

Williams Station m Goose Creek, South Carolina 1rerracon

Terracon Project No. EN195074

4. Upon retrieval, the full-depth core samples shall be logged and test specimens selected.

= Field logging will be performed by the Contractor to determine if the uniformity and recovery criteria
have been satisfied and this information will be supplied to the Engineer.

= Following logging, the Contractor will collaborate with the Owner when selecting specimens from
each full-depth core sample recovered for strength testing.

= Following logging and test specimen selection, the entire full-depth core sample, including the
designated test specimens, shall be immediately sealed in plastic wrap to prevent drying and
transported to the laboratory by the Contractor. Disintegration of the samples while in transport is the
responsibility of the Contractor.

= All core holes shall be filled with cement grout that will obtain a 28-day strength equal to or greater
than the design strength.

5. Strength testing shall be conducted by an Owner approved independent testing laboratory
retained by the Contractor.

s The samples shall be stored in a moist environment in accordance with ASTM C 192/C 192M until
the test date.

= Testing for 28-day unconfined compressive strength shall be conducted in accordance with
ASTM D 2166.

= Inthe eventthat the unconfined compressive strength falls below the specified strength, the Engineer
may elect, at his discretion, to test an additional core sample obtained in the same 5-ft (1.5 m) core
run. If the second test passes, the first test will not be included in the strength evaluation.

= The remaining portions of the full-depth core samples that are not tested shall be retained by the
Contractor, until completion and acceptance of all DSM panels, for possible inspection and
confirmation testing.

3.10.3 Test Section

3.10.3.1 Prior to construction of the production DSM system, a test section(s) shall be prepared by the
Contractor to verify that the required geometric tolerances and design strengths can be achieved
and that the installation methods provide adequate mixing and penetration for the existing field
conditions at the project site. The Contractor must construct at test section(s) using proposed
mixing design.

3.10.3.2 The test section(s) shall be installed at the location indicated on the Contract Drawings.

1. The test section shall consist of columns arranged in the indicated pattern and constructed to the
depths shown on the Contract Drawings.

3.10.3.3 The following procedures shall be used initially in the test section(s) unless other procedures are
proposed by the Contractor, reviewed by the Engineer and approved by the Owner.

1. The augers shall advance during the penetration stroke at a rate as proposed by the Contractor
which will result in uniform mixing not exceeding 4 feet per minute.

3.10.3.4 The Contractor shall obtain samples from the test section and submit them to a local independent
or onsite laboratory for strength testing.
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Specification for Deep Soil Mixing

Williams Station m Goose Creek, South Carolina 1rerracon

Terracon Project No. EN195074

1. Sampling and testing shall be performed in accordance with the requirements in Section 3.10.2.
For each test section, a minimum of six wet samples shall be collected from the entire column
length at locations approved by the Engineer.

2. The Contractor may propose other sampling techniques to obtain representative samples of the
DSM columns which, if approved by the Owner, may be substituted.

3.10.4 Production Column Construction

3.10.4.1 The Contractor shall conduct sampling and testing of the production columns using the same
methods employed during the test sections and in accordance with the requirements listed in
Section 3.10.2.

3.10.5 Weekly Quality Control Report (WQCR)

3.10.5.1 The Contractor shall submit Weekly Quality Control Reports to the Owner. The WQCR shall
document the progress of panel construction, present the results of the QC parameter monitoring,
present the results of the strength testing, and clearly indicate if the columns have met the
acceptance criteria.

3.10.5.2 The WQCR shall include as a minimum the results of the following QC parameter monitoring for
each column:

= Rig number

= Type of mixing tool

= Date and time (start and finish) of column construction

s Column number and reference drawing number

= Column diameter

= Column top and bottom elevations

= Grout mix design designation

= Slurry specific gravity measurements

= Description of obstructions, interruptions, or other difficulties during installation and how they were
resolved

3.10.5.3 Weekly Quality Control Reports shall also include the following parameters recorded
automatically or manually for each column at intervals no greater than 3 feet and submitted in the
form of either tables of figures:

= Elevation in feet vs. real time

= Shaft rotation speed in RPMs vs. real time

= Penetration and withdrawal rates in feet per minute vs. real time

= Grout Injection rate vs. real time

= The average quantity of grout in gallons per foot injected per vertical foot of column vs. depth
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3.11 ACCEPTANCE CRITERIA

3.11.1 The Contractor QC will make the determination as to whether the test results indicate that the
acceptance criteria have been satisfied. The in-place grout/soil mixture comprising the DSM panels
shall meet the following acceptance criteria:

3.11.1.1

3.11.1.2

3.11.1.3

Geometric Tolerances: Panels shall be installed within the geometric tolerances specified in
Section 1.4.

Compressive Strength: Compressive strength shall meet the requirements specified in
Section 1.4.

The average strength shall be computed by summing all individual unconfined compressive
strength tests and dividing by the number of tests of the same cured age. The average strength
for any 5 foot full-depth core sample is the sum of the cylinders’ unconfined compressive strengths
and divided by the number of tests.

Uniformity of Mixing: Uniformity of mixing will be evaluated by the Contractors QC based on the
wet samples recovered by the Contractor from the columns.

Lumps of unimproved soils shall not amount to more than 20 percent of the total volume of any
5 foot section of column.

In addition, full-depth continuous wet core recovery shall be at least 70 percent over any 5 foot
core run. For evaluating the volume of unimproved lumps of soil, all unrecovered core length shall
be assumed to be unimproved soil.

3.11.2 If the acceptance criteria specified herein are not achieved for production columns, the failed section
of columns will be rejected, reviewed by the Engineer and remediated based on the Engineer’s
recommendation.

3.11.2.1

3.11.2.2

Unless otherwise determined by the Engineer, the failed section of panels shall be considered to
include all panels constructed during all rig shifts that occurred between the times of construction
when passing tests were achieved.

The Contractor may conduct additional sampling and testing to better define the limits of the failed
area.

The Contractor shall submit a proposed plan for constructing a new panel to replace a defective
panel that is not found to satisfy the uniformity of mixing criteria herein.
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0001

1lerracon

Service Date: 02/16/21 1450 Fifth St W
Report Date: 03/16/21 Revision 3 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033
Material Information

Project Number: EN195074
Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 02/13/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soilcrete Weather Conditions: Rainy
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method: Other (Please see Comments)
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
. Water Added After (gal):
Field Test Data Sample Location: Test Column 20 A Sample 1 (Depth27')

Test Result Specification Placement Location: Test Column 20A- Depth -27'
Air Content (%):
Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):

Laboratory Test Data Ageat Maximum  Compressive
Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
1 1 3.00 7.07 02/16/21 02/20/21 7 2,835 400 2
1 2 3.00 7.07 02/16/21 02/20/21 7 2,305 330 2
Average (7 days) 360

Initial Cure: Moist Room Final Cure: Water Storage Tank

Comments: Not tested for plastic unit weight.

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim

Reviewed By:

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Project Mankger

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

CRO001, 11-16-12, Rev.6 Page 1 of 6



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0001 1 rerracon

Service Date: 02/16/21 1450 Fifth St W
Report Date: 03/16/21 Revision 3 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd
220 Operation Way Goose Creek, SC
MC A221
Cayce, SC 29033 Project Number: EN195074
Material Information Sample Information
Specified Strength: 106 psi @ 28 days Sample Date: 02/16/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soilcrete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method: Other (Please see Comments)
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
. Water Added After (gal):
Field Test Data Sample Location: Test Column 20 A Sample 2 (Depth 22")
Test Result Specification Placement Location: Test Column 20A- Depth -22'
Air Content (%):

Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):

Laboratory Test Data

Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
2 1 3.00 7.07 02/16/21 03/16/21 28 5,193 730 2 MGP
2 2 3.00 7.07 02/16/21 03/16/21 28 4,778 680 2 MGP
Average (28 days) 710
Initial Cure: Moist Room Final Cure: Water Storage Tank
Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution: . . /
(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim Reviewed By' ___AZ Al

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Project Mankger

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0001

1lerracon

Service Date: 02/16/21 1450 Fifth St W
Report Date: 03/16/21 Revision 3 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033
Material Information

Project Number: EN195074
Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 02/16/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soilcrete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method: Other (Please see Comments)
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
Water Added After (gal):

Field Test Data

Sample Location: Test Column 20 A Sample 3 (Depth17")

Test Result Specification Placement Location: Test Column 20A- Depth -17'

Air Content (%):

Concrete Temp. (F):

Ambient Temp. (F):

Plastic Unit Wt. (pcf):

Yield (Cu. Yds.):

Laboratory Test Data Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested

No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
3 1 3.00 7.07 02/16/21 03/16/21 28 1,688 240 2 MGP
3 2 3.00 7.07 02/16/21 03/16/21 28 2,929 410 2 MGP

Average (28 days) 330

Initial Cure: Moist Room Final Cure: Water Storage Tank

Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc,

Reviewed By: _.,_'//'

(1) Civil & Environmental Consultants Inc, Jim

Jean-Claude Younan Haines
(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams L N -
Amicon Project Man‘ger

(1) Terracon Consultants, Inc., Jay Cerceo

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0001

1lerracon

Service Date: 02/16/21 1450 Fifth St W
Report Date: 03/16/21 Revision 3 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033
Material Information

Project Number: EN195074
Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 02/16/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soilcrete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method: Other (Please see Comments)
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
. Water Added After (gal):
Field Test Data Sample Location: Test Column 20 A Sample 4 (Depth13')
Test Result Specification Placement Location: Test Column 20A- Depth -13'
Air Content (%):
Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):
Laboratory Test Data Ageat Maximum  Compressive
Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
4 1 3.00 7.07 02/16/21 02/23/21 7 2,261 320 3 IMM
4 2 3.00 7.07 02/16/21 02/23/21 7 2,763 390 3 IMM
Average (7 days) 360

Initial Cure: Moist Room Final Cure: Water Storage Tank

Comments: Not tested for plastic unit weight.

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim

Reviewed By:

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Project Mankger

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0001

1lerracon

Service Date: 02/16/21 1450 Fifth St W
Report Date: 03/16/21 Revision 3 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033
Material Information

Project Number: EN195074
Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 02/16/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soilcrete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method: Other (Please see Comments)
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
Water Added After (gal):

Field Test Data

Sample Location: Test Column 20 A Sample 5 (Depth 9")

Test Result Specification Placement Location: Test Column 20A- Depth -9'

Air Content (%):

Concrete Temp. (F):

Ambient Temp. (F):

Plastic Unit Wt. (pcf):

Yield (Cu. Yds.):

Laboratory Test Data Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested

No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
5 1 3.00 7.07 02/16/21 03/16/21 28 4,396 620 2 MGP
5 2 3.00 7.07 02/16/21 03/16/21 28 3,916 550 3 MGP

Average (28 days) 590

Initial Cure: Moist Room Final Cure: Water Storage Tank

Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc,

Reviewed By: _.,_'//'

(1) Civil & Environmental Consultants Inc, Jim

Jean-Claude Younan Haines
(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams L N -
Amicon Project Man‘ger

(1) Terracon Consultants, Inc., Jay Cerceo

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0001

1lerracon

Service Date: 02/16/21 1450 Fifth St W
Report Date: 03/16/21 Revision 3 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033
Material Information

Project Number: EN195074
Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 02/16/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soilcrete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method: Other (Please see Comments)
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
Water Added After (gal):

Field Test Data

Sample Location: Test Column 20 A Sample 6 (Depth 5')

Test Result Specification Placement Location: Test Column 20A- Depth -5'

Air Content (%):

Concrete Temp. (F):

Ambient Temp. (F):

Plastic Unit Wt. (pcf):

Yield (Cu. Yds.):

Laboratory Test Data Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested

No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
6 1 3.00 7.07 02/16/21 03/16/21 28 5,437 770 2 MGP
6 2 3.00 7.07 02/16/21 03/16/21 28 5,591 790 2 MGP

Average (28 days) 780

Initial Cure: Moist Room Final Cure: Water Storage Tank

Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc,

Reviewed By: _.,_'//'

(1) Civil & Environmental Consultants Inc, Jim

Jean-Claude Younan Haines
(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams L N -
Amicon Project Man‘ger

(1) Terracon Consultants, Inc., Jay Cerceo

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

1lerracon

Report Number: EN195074.0001
Service Date: 02/16/21 1450 Fifth St W
Report Date: 03/16/21 Revision 3 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number:  EN195074

Services Requested By:
Concrete Contractor:

Concrete Placement:
Observation Location(s):
Concrete Type:

Method of Placement:
Method of Consolidation:

Tests Performed:

Test Specimens Fabricated:

Weather Protection:

Summary:

Comments:

Services:

Civil and Environmental Consultants, Inc
Keller

Pier

South side Column 20A
106 PSI concrete
Soilcrete

Rodding

Not performed

A total of 12 compressive strength specimens [Set No(s).: 6] were fabricated during today's
concrete activities.

Onsite cooler

Based on our observations, cast-in-place concrete construction activities at the above-
referenced locations appeared to be completed in general accordance with the project plans
and specifications.

Samples were fabricated on Saturday 2/13/21 by Keller, and picked up from site on 2/16/21
by Terracon. Samples were taken at sample Column location but various depths.

Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples.

*C-31 measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc,
Jean-Claude Younan

(1) Civil & Environmental Consultants
Inc, Tony Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

(1) Civil & Environmental Consultants

Inc, Jim Haines

(1) Keller North America Inc, Zach Reviewed By:

Williams %’

:mas Srfoak

PI‘O] ect Manager

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to
the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

AF0003, 10-16-13, Rev.3
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0002

1lerracon

Service Date: 02/17/21 1450 Fifth St W
Report Date: 03/16/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033 Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 02/16/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soil Crete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method:
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
Water Added After (gal):

Field Test Data

Sample Location: Sample 1- Column24A Depth 25'

Test Result Specification Placement Location: Column24A Depth 25'

Air Content (%):

Concrete Temp. (F):

Ambient Temp. (F):

Plastic Unit Wt. (pcf):

Yield (Cu. Yds.):

Laboratory Test Data Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested

No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
1 1 3.00 7.07 02/18/21 03/16/21 28 6,231 880 2 MGP
1 2 3.00 7.07 02/18/21 03/16/21 28 6,339 900 4 MGP

Average (28 days) 890

Initial Cure: Covered with Plastic Final Cure: Water Storage Tank

Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.
Sampled by Joel Velez with Keller

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc,

Reviewed By: _.,_'//'

(1) Civil & Environmental Consultants Inc, Jim

Jean-Claude Younan Haines
(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams L N -
Amicon Project Man‘ger

(1) Terracon Consultants, Inc., Jay Cerceo

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0002

1lerracon

Service Date: 02/17/21 1450 Fifth St W
Report Date: 03/16/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033 Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 02/16/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soil Crete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method:
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
Water Added After (gal):

Field Test Data

Sample Location: Sample 1- Column24A Depth 20’

Test Result Specification Placement Location: Column24A Depth 20'
Air Content (%):
Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):
Laboratory Test Data Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By

2 1 4.00 12.57 02/18/21 02/23/21 7 1,800 140 2

2 2 4.00 12.57 02/18/21 02/23/21 7 2,313 180 2

Average (7 days) 160

Initial Cure: Covered with Plastic Final Cure: Water Storage Tank

Comments: Not tested for plastic unit weight.
Sampled by Joel Velez with Keller

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc,

Reviewed By: _.,_'//'

(1) Civil & Environmental Consultants Inc, Jim

Jean-Claude Younan Haines
(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams L N -
Amicon Project Man‘ger

(1) Terracon Consultants, Inc., Jay Cerceo

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0002

1lerracon

Service Date: 02/17/21 1450 Fifth St W
Report Date: 03/16/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033 Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 02/16/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soil Crete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method:
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
Water Added After (gal):

Field Test Data

Sample Location: Sample 1- Column24A Depth 16'

Test Result Specification Placement Location: Column24A Depth 16'

Air Content (%):

Concrete Temp. (F):

Ambient Temp. (F):

Plastic Unit Wt. (pcf):

Yield (Cu. Yds.):

Laboratory Test Data Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested

No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
3 1 3.00 7.07 02/18/21 03/16/21 28 6,891 970 2 MGP
3 2 3.00 7.07 02/18/21 03/16/21 28 5,912 840 2 MGP

Average (28 days) 910

Initial Cure: Covered with Plastic Final Cure: Water Storage Tank

Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.
Sampled by Joel Velez with Keller

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc,

Reviewed By: _.,_'//'

(1) Civil & Environmental Consultants Inc, Jim

Jean-Claude Younan Haines
(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams L N -
Amicon Project Man‘ger

(1) Terracon Consultants, Inc., Jay Cerceo

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0002

1lerracon

Service Date: 02/17/21 1450 Fifth St W
Report Date: 03/16/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033 Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 02/16/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soil Crete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method:
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
Water Added After (gal):

Field Test Data

Sample Location: Sample 1- Column24A Depth 12'

Test Result Specification Placement Location: Column24A Depth 12'

Air Content (%):

Concrete Temp. (F):

Ambient Temp. (F):

Plastic Unit Wt. (pcf):

Yield (Cu. Yds.):

Laboratory Test Data Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
4 1 4.00 12.57 02/18/21 02/23/21 7 2,288 180 2 IMM
4 2 4.00 12.57 02/18/21 02/23/21 7 2,554 200 2 IMM

Average (7 days) 190

Initial Cure: Covered with Plastic Final Cure: Water Storage Tank

Comments: Not tested for plastic unit weight.
Sampled by Joel Velez with Keller

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc,

Reviewed By: _.,_'//'

(1) Civil & Environmental Consultants Inc, Jim

Jean-Claude Younan Haines
(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams L N -
Amicon Project Man‘ger

(1) Terracon Consultants, Inc., Jay Cerceo

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 4 of 6

CR0001, 11-16-12, Rev.6



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0002

1lerracon

Service Date: 02/17/21 1450 Fifth St W
Report Date: 03/16/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033 Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 02/16/21 Sample Time:
Sampled By: No PM Assigned
Mix ID: Soil Crete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method:
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
Water Added After (gal):

Field Test Data

Sample Location: Sample 1- Column24A Depth §'

Test Result Specification Placement Location: Column24A Depth §'

Air Content (%):

Concrete Temp. (F):

Ambient Temp. (F):

Plastic Unit Wt. (pcf):

Yield (Cu. Yds.):

Laboratory Test Data Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested

No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
5 1 3.00 7.07 02/18/21 03/16/21 28 7,520 1,060 2 MGP
5 2 3.00 7.07 02/18/21 03/16/21 28 5,738 810 2 MGP

Average (28 days) 940

Initial Cure: Covered with Plastic Final Cure: Water Storage Tank

Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.
Sampled by Joel Velez with Keller

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc,

Reviewed By: _.,_'//'

(1) Civil & Environmental Consultants Inc, Jim

Jean-Claude Younan Haines
(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams L N -
Amicon Project Man‘ger

(1) Terracon Consultants, Inc., Jay Cerceo

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0002

1lerracon

Service Date: 02/17/21 1450 Fifth St W
Report Date: 03/16/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033 Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 02/16/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soil Crete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method:
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
Water Added After (gal):

Field Test Data

Sample Location: Sample 1- Column24A Depth 4'

Test Result Specification Placement Location: Column24A Depth 4'

Air Content (%):

Concrete Temp. (F):

Ambient Temp. (F):

Plastic Unit Wt. (pcf):

Yield (Cu. Yds.):

Laboratory Test Data Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested

No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
6 1 4.00 12.57 02/18/21 02/23/21 7 2,664 210 2 IMM
6 2 4.00 12.57 02/18/21 02/23/21 7 2,084 170 2 IMM

Average (7 days) 190

Initial Cure: Covered with Plastic Final Cure: Water Storage Tank

Comments: Not tested for plastic unit weight.
Sampled by Joel Velez with Keller

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc,

Reviewed By: _.,_'//'

(1) Civil & Environmental Consultants Inc, Jim

Jean-Claude Younan Haines
(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams L N -
Amicon Project Man‘ger

(1) Terracon Consultants, Inc., Jay Cerceo

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 6 of 6
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

1lerracon

Report Number: EN195074.0002
Service Date: 02/17/21 1450 Fifth St W
Report Date: 03/16/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number:  EN195074

Services Requested By:
Concrete Contractor:
Concrete Placement:
Observation Location(s):
Subgrade Review:
Concrete Type:

Method of Placement:
Method of Consolidation:

Tests Performed:

Test Specimens Fabricated:

Weather Protection:

Summary:

Services:

Jim with Civil & Environmental Consultants Inc

Keller

Pier

Column 24A

The subgrade consisted of light brown sandy clay and was observed to be firm and stable.
106 PSI concrete

Soilcrete

Mechanical Vibrator

Not performed

A total of 12 compressive strength specimens [Set No(s).: 1] were fabricated during today's
concrete activities.

Onsite cooler

Based on our observations, cast-in-place concrete construction activities at the above-
referenced locations appeared to be completed in general accordance with the project plans
and specifications.

Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples.

*C-31 measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc,
Jean-Claude Younan

(1) Civil & Environmental Consultants
Inc, Tony Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

(1) Civil & Environmental Consultants

Inc, Jim Haines
(1) Keller North America Inc, Zach

) K& Reviewed By:
Williams

e

:mas Srfoak

PI‘O] ect Manager

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client

indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
AF0003, 10-16-13, Rev.3 Page 1 of 1



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0003

Service Date: 02/17/21

Report Date: 03/19/21 Revision 3 - 28-day results
Task: Soil Crete

1lerracon

1450 Fifth St W
North Charleston, SC 29405-2326
843-884-1234

Client

Dominion Energy South Carolina Inc
Attn: Jean-Claude Younan

220 Operation Way

MC A221

Cayce, SC 29033

Project

FGD Waste Water Pond at Williams Station
2242 Bushy Park Rd
Goose Creek, SC

Project Number: EN195074

Material Information

Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 02/17/21 Sample Time: 1700
Sampled By: Mellissa Lambert
Mix ID: Soil Crete Weather Conditions: Cloudy
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: 1645 Plant: On site Placement Method:
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
. Water Added After (gal):
Field Test Data Sample Location: (=) Column 19A at 10' Depth
Test Result Specification Placement Location: Column 19A at 10' Depth
Air Content (%):
Concrete Temp. (F): 70
Ambient Temp. (F): 52

Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):

Laboratory Test Data

Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
1 1 4.00 12.57 02/19/21 02/20/21 3 1,545 120 2
1 2 4.00 12.57 02/19/21 02/20/21 3 1,588 130 2
Average (3 days) 120
1 3 4.00 12.57 02/19/21 02/24/21 7 3,523 280 2
1 4 4.00 12.57 02/19/21 02/24/21 7 3,134 250 2
Average (7 days) 260
1 5 4.00 12.57 02/19/21 03/03/21 14 5,929 470 2 MGP
1 6 4.00 12.57 02/19/21 03/03/21 14 4,452 350 4 MGP
Average (14 days) 410
1 7 4.00 12.57 02/19/21 03/17/21 28 4,279 340 2 MGP
1 8 4.00 12.57 02/19/21 03/17/21 28 7,071 560 2 MGP
Average (28 days) 450
1 9 02/19/21 Hold
1 10 02/19/21 Hold
Initial Cure: Onsite Cooler Final Cure: Water Storage Tank

Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit

weight.

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

CR0001, 11-16-12, Rev.6
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0003 1 rerracon

Service Date: 02/17/21 1450 Fifth St W
Report Date: 03/19/21 Revision 3 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd
220 Operation Way Goose Creek, SC
MC A221
Cayce, SC 29033 Project Number: EN195074

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution: . . /
(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim Reviewed By' ___f Al

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Project Mankger

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

CRO001, 11-16-12, Rev.6 Page 2 of 2



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

1lerracon

Report Number: EN195074.0003
Service Date: 02/17/21 1450 Fifth St W
Report Date: 03/19/21 Revision 3 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number:  EN195074

Services Requested By:
Concrete Contractor:
Concrete Placement:
Observation Location(s):
Concrete Type:

Method of Placement:
Method of Consolidation:

Tests Performed:

Test Specimens Fabricated:

Weather Protection:

Summary:

Services:

Jim with Civil & Environmental Consultants
Keller

Pier

Column 19A at depth 10 feet.

106 PSI concrete

Tube

Mechanical Vibrator

Temperature of soilcrete was taken and was observed at 70 degrees Fahrenheit. PH was
measured to be 11.7. Specific gravity was recorded at 1.67.

A total of 10 compressive strength specimens [Set No(s).: 1] were fabricated during today's
concrete activities.

Onsite cooler

Based on our observations, cast-in-place concrete construction activities at the above-
referenced locations appeared to be completed in general accordance with the project plans
and specifications.

Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples.

*C-31 measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc,
Jean-Claude Younan

(1) Civil & Environmental Consultants
Inc, Tony Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

(1) Civil & Environmental Consultants

Inc, Jim Haines
(1) Keller North America Inc, Zach

) K& Reviewed By:
Williams

e

:mas Srfoak

PI‘O] ect Manager

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client

indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
AF0003, 10-16-13, Rev.3 Page 1 of 1



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0004
Service Date: 02/22/21
Report Date: 04/26/21 Revision 2 -

1lerracon

1450 Fifth St W
North Charleston, SC 29405-2326

Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033 Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 02/21/21 Sample Time:
Sampled By: No PM Assigned
Mix ID: Soilcrete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: on site Placement Method:
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
Water Added After (gal):

Field Test Data
Test Result Specification

Column 13A Depth13'
Column 13A Depth13'

Sample Location:
Placement Location:

Air Content (%):
Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):

Laboratory Test Data

Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
1 1 4.00 12.57 02/22/21 02/28/21 7 2,553 200 1 BCR
1 2 4.00 12.57 02/22/21 02/28/21 7 3,663 290 1 BCR
Average (7 days) 250
1 3 4.00 12.57 02/22/21 03/21/21 28 6,480 520 1 SKT
1 4 4.00 12.57 02/22/21 03/21/21 28 6,353 510 1 SKT
Average (28 days) 510

Initial Cure: Onsite Cooler Final Cure: Water Storage Tank

Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.
Note: Reported air content does not include Aggregate Correction Factor (ACF).
Sampled by Chris with C&E C
Samples Made By: Terracon
Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.
Terracon Rep.: Mellissa Lambert
Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim

Reviewed By: ___.//d L&

\E liusber*y‘hi -
Project Mankger

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 2

CR0001, 11-16-12, Rev.6



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0004
Service Date: 02/22/21
Report Date: 04/26/21 Revision 2 -

1lerracon

1450 Fifth St W
North Charleston, SC 29405-2326

Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 02/22/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soilcrete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: on site Placement Method:
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
. Water Added After (gal):
Field Test Data Sample Location: Column 13A Depth10'
Test Result Specification Placement Location: Column 13A Depth10'
Air Content (%):

Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):

Laboratory Test Data

Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
2 1 4.00 12.57 02/22/21 03/01/21 7 3,322 260 3
2 2 4.00 12.57 02/22/21 03/01/21 7 3,226 260 3
Average (7 days) 260
2 3 3.00 7.07 02/22/21 03/22/21 28 5,092 720 2 MGP
2 4 3.00 7.07 02/22/21 03/22/21 28 4,126 580 2 MGP
Average (28 days) 650

Initial Cure: Onsite Cooler Final Cure: Water Storage Tank
Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.
Note: Reported air content does not include Aggregate Correction Factor (ACF).
Sampled by Chris with CE&C
Samples Made By: Terracon
Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.
Terracon Rep.: Mellissa Lambert
Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim

Reviewed By: ___.//d L&

\E liusber*y‘hi -
Project Mankger

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 2 of 2

CR0001, 11-16-12, Rev.6



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

1lerracon

Report Number: EN195074.0004
Service Date: 02/22/21 1450 Fifth St W
Report Date: 04/26/21 Revision 2 - North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number:  EN195074

Services Requested By:
Concrete Contractor:
Concrete Placement:
Observation Location(s):
Subgrade Review:
Concrete Type:

Method of Placement:
Method of Consolidation:

Tests Performed:

Test Specimens Fabricated:

Weather Protection:

Summary:

Services:

Jim with Civil & Environmental Consultants Inc

Keller

Pier

Column 13A

The subgrade consisted of light brown sandy clay and was observed to be firm and stable.
106 PSI concrete

Soilcrete

Mechanical Vibrator

Not performed

A total of 8 compressive strength specimens [Set No(s).: 1] were fabricated during today's
concrete activities.

Onsite cooler

Based on our observations, cast-in-place concrete construction activities at the above-
referenced locations appeared to be completed in general accordance with the project plans
and specifications.

Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples.

*C-31 measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc,
Jean-Claude Younan

(1) Civil & Environmental Consultants
Inc, Tony Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

(1) Civil & Environmental Consultants

Inc, Jim Haines
(1) Keller North America Inc, Zach

) K& Reviewed By:
Williams

Project Manager

i

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client

indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
AF0003, 10-16-13, Rev.3 Page 1 of 1






CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0005

Service Date: 02/24/21

Report Date: 03/23/21 Revision 1 - 28-day results
Task: Soil Crete

1lerracon

1450 Fifth St W
North Charleston, SC 29405-2326
843-884-1234

Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033 Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 02/22/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soilcrete Weather Conditions: Sunny
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method: Other (Please see Comments)
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
Water Added After (gal):

Field Test Data
Test Result Specification

Sample Location:
Placement Location:

Column 11A Depth 6'
Column 11A Depth 6'

Air Content (%):
Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):

Laboratory Test Data

Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
2 1 4.00 12.57 02/27/21 03/01/21 7 4,437 350 3
2 2 4.00 12.57 02/27/21 03/01/21 7 3,719 300 3
Average (7 days) 320
2 3 3.00 7.07 02/27/21 03/22/21 28 6,809 960 2 MGP
2 4 3.00 7.07 02/27/21 03/22/21 28 7,281 1,030 2 MGP
Average (28 days) 1,000

Initial Cure: Onsite Cooler Final Cure: Water Storage Tank

Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.
Sampled by Chris with C&EC

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim

Reviewed By: ___.//d L&

\E liusber*y‘hi -
Project Mankger

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 2 of 2

CR0001, 11-16-12, Rev.6



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

1lerracon

Report Number: EN195074.0005
Service Date: 02/24/21 1450 Fifth St W
Report Date: 03/23/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number:  EN195074

Services Requested By:
Concrete Contractor:
Concrete Placement:
Observation Location(s):
Subgrade Review:
Concrete Type:

Method of Placement:
Method of Consolidation:

Tests Performed:

Test Specimens Fabricated:

Weather Protection:

Summary:

Services:

Jim with Civil & Environmental Consultants Inc

Keller

Pier

Column 11A

The subgrade consisted of light brown sandy clay and was observed to be firm and stable.
106 PSI concrete

Soilcrete

Mechanical Vibrator

Not performed

A total of 8 compressive strength specimens [Set No(s).: 2] were fabricated during today's
concrete activities.

Onsite cooler

Based on our observations, cast-in-place concrete construction activities at the above-
referenced locations appeared to be completed in general accordance with the project plans
and specifications.

Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples.

*C-31 measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc,
Jean-Claude Younan

(1) Civil & Environmental Consultants
Inc, Tony Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

(1) Civil & Environmental Consultants

Inc, Jim Haines
(1) Keller North America Inc, Zach

) K& Reviewed By:
Williams

Project Manager

i

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client

indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
AF0003, 10-16-13, Rev.3 Page 1 of 1



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0006 1 rerracon

Service Date: 02/24/21 1450 Fifth St W
Report Date: 03/23/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd
220 Operation Way Goose Creek, SC
MC A221
Cayce, SC 29033 Project Number: EN195074
Material Information Sample Information
Specified Strength: 106 psi @ 28 days Sample Date: 02/23/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soilcrete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method: Other (Please see Comments)
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
. Water Added After (gal):
Field Test Data Sample Location: Column 26A 10' depth
Test Result Specification Placement Location: Column 26A 10' depth
Air Content (%):

Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):

Laboratory Test Data

Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
1 1 4.00 12.57 02/27/21 03/02/21 7 3,983 320 MGP
1 2 4.00 12.57 02/27/21 03/02/21 7 3,801 300 MGP
Average (7 days) 310
1 3 3.00 7.07 02/27/21 03/23/21 28 4,579 650 5 MGP
1 4 3.00 7.07 02/27/21 03/23/21 28 5,668 800 5 MGP
Average (28 days) 720
Initial Cure: Onsite Cooler Final Cure: Water Storage Tank
Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.

Samples made by Chris with C&EC

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution: . . /
(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim Reviewed By: AZ...., el . r LA
Jean-Claude Younan Haines AP Fusber*y Jin
(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams L N -
Amicon Project Man‘ger

(1) Terracon Consultants, Inc., Jay Cerceo

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 1

CR0001, 11-16-12, Rev.6



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

1lerracon

Report Number: EN195074.0006
Service Date: 02/24/21 1450 Fifth St W
Report Date: 03/23/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number:  EN195074

Services Requested By:
Concrete Contractor:
Concrete Placement:
Observation Location(s):
Subgrade Review:
Concrete Type:

Method of Placement:
Method of Consolidation:

Tests Performed:

Test Specimens Fabricated:

Weather Protection:

Summary:

Services:

Jim with Civil & Environmental Consultants Inc

Keller

Pier

Column 26A

The subgrade consisted of light brown sandy clay and was observed to be firm and stable.
106 PSI concrete

Soilcrete

Mechanical Vibrator

Not performed

A total of 4 compressive strength specimens [Set No(s).: 1] were fabricated during today's
concrete activities.

Onsite cooler

Based on our observations, cast-in-place concrete construction activities at the above-
referenced locations appeared to be completed in general accordance with the project plans
and specifications.

Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples.

*C-31 measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc,
Jean-Claude Younan

(1) Civil & Environmental Consultants
Inc, Tony Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

(1) Civil & Environmental Consultants

Inc, Jim Haines
(1) Keller North America Inc, Zach

) K& Reviewed By:
Williams

Project Manager

i

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client

indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
AF0003, 10-16-13, Rev.3 Page 1 of 1



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0007

Service Date: 02/26/21

Report Date: 03/24/21 Revision 1 - 28-day results
Task: Soil Crete

1lerracon

1450 Fifth St W
North Charleston, SC 29405-2326
843-884-1234

Client Project

FGD Waste Water Pond at Williams Station
2242 Bushy Park Rd
Goose Creek, SC

Dominion Energy South Carolina Inc
Attn: Jean-Claude Younan

220 Operation Way

MC A221

Cayce, SC 29033 Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 02/24/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soil crete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method:
Truck No.: n/a Ticket No.: n/ Water Added Before (gal):
. Water Added After (gal):
Field Test Data Sample Location: Column 31A at 13' depth
Test Result Specification Placement Location: Column 31A at 13' depth
Air Content (%):

Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):

Laboratory Test Data

Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By

1 1 4.00 12.57 02/27/21 03/03/21 7 3,612 290 2 MGP

1 2 4.00 12.57 02/27/21 03/03/21 7 3,549 280 2 MGP
Average (7 days) 280

1 3 4.00 12.57 02/27/21 03/24/21 28 4,825 380 1 MGP

1 4 4.00 12.57 02/27/21 03/24/21 28 4,990 400 2 MGP
Average (28 days) 390

Initial Cure: Covered with Plastic Final Cure: Water Storage Tank

Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.
Sampled by Chris with C&EC

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim

Reviewed By: ___.//d L&

\E liusber*y‘hi -
Project Mankger

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 1

CR0001, 11-16-12, Rev.6



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

1lerracon

Report Number: EN195074.0007
Service Date: 02/26/21 1450 Fifth St W
Report Date: 03/24/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number:  EN195074

Services Requested By:
Concrete Contractor:
Concrete Placement:
Observation Location(s):
Subgrade Review:
Concrete Type:

Method of Placement:
Method of Consolidation:

Tests Performed:

Test Specimens Fabricated:

Weather Protection:

Summary:

Services:

Jim with Civil & Environmental Consultants Inc

Keller

Pier

Column 31A

The subgrade consisted of light brown sandy clay and was observed to be firm and stable.
106 PSI concrete

Soilcrete

Mechanical Vibrator

Not performed

A total of 4 compressive strength specimens [Set No(s).: 1] were fabricated during today's
concrete activities.

Onsite cooler

Based on our observations, cast-in-place concrete construction activities at the above-
referenced locations appeared to be completed in general accordance with the project plans
and specifications.

Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples.

*C-31 measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc,
Jean-Claude Younan

(1) Civil & Environmental Consultants
Inc, Tony Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

(1) Civil & Environmental Consultants

Inc, Jim Haines
(1) Keller North America Inc, Zach

) K& Reviewed By:
Williams

Project Manager

i

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client

indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0008

Service Date: 02/26/21

Report Date: 03/26/21 Revision 1 - 28-day results
Task: Soil Crete

1lerracon

1450 Fifth St W
North Charleston, SC 29405-2326
843-884-1234

Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033 Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 02/25/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soilcrete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method:
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
Water Added After (gal):

Field Test Data
Test Result Specification

Column 37A at 5' depth
Column 37A at 5' depth

Sample Location:
Placement Location:

Air Content (%):
Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):

Laboratory Test Data

Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By

1 1 4.00 12.57 02/27/21 03/04/21 7 4,239 340 4 MGP

1 2 4.00 12.57 02/27/21 03/04/21 7 4,249 340 2 MGP
Average (7 days) 340

1 3 4.00 12.57 02/27/21 03/25/21 28 6,318 500 2 MGP

1 4 4.00 12.57 02/27/21 03/25/21 28 5,867 470 1 MGP
Average (28 days) 480

Initial Cure: Covered with Plastic Final Cure: Water Storage Tank

Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.
Sampled by Chris with C&EC

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim

Reviewed By: ___.//d L&

\E liusber*y‘hi -
Project Mankger

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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CONCRETE COMPRESSIVE STRENGTH TEST REPORT

1lerracon

Report Number: EN195074.0008
Service Date: 02/26/21 1450 Fifth St W
Report Date: 03/26/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number:  EN195074

Services Requested By:
Concrete Contractor:
Concrete Placement:
Observation Location(s):
Subgrade Review:
Concrete Type:

Method of Placement:
Method of Consolidation:

Tests Performed:

Test Specimens Fabricated:

Weather Protection:

Summary:

Services:

Jim with Civil & Environmental Consultants Inc

Keller

Pier

Column 37A

The subgrade consisted of light brown sandy clay and was observed to be firm and stable.
106 PSI concrete

Soilcrete

Mechanical Vibrator

Not performed

A total of 4 compressive strength specimens [Set No(s).: 1] were fabricated during today's
concrete activities.

Onsite cooler

Based on our observations, cast-in-place concrete construction activities at the above-
referenced locations appeared to be completed in general accordance with the project plans
and specifications.

Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples.

*C-31 measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc,
Jean-Claude Younan

(1) Civil & Environmental Consultants
Inc, Tony Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

(1) Civil & Environmental Consultants

Inc, Jim Haines
(1) Keller North America Inc, Zach

) K& Reviewed By:
Williams

Project Manager

i

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client

indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
AF0003, 10-16-13, Rev.3 Page 1 of 1



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0009

Service Date: 03/03/21

Report Date: 03/30/21 Revision 2 - 28-day results
Task: Soil Crete

1lerracon

1450 Fifth St W
North Charleston, SC 29405-2326
843-884-1234

Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033 Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 03/01/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soilcrete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: n/a Placement Method:
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
Water Added After (gal):

Field Test Data
Test Result Specification

Column 44A Depth 10’
Column 44A Depth 10'

Sample Location:
Placement Location:

Air Content (%):
Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):

Laboratory Test Data

Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By

1 1 4.00 12.57 03/02/21 03/08/21 7 4,637 370 5 MGP

1 2 4.00 12.57 03/02/21 03/08/21 7 4,679 370 2 MGP
Average (7 days) 370

1 3 4.00 12.57 03/02/21 03/29/21 28 6,181 490 2 MGP

1 4 4.00 12.57 03/02/21 03/29/21 28 6,661 530 2 MGP
Average (28 days) 510

Initial Cure: Onsite Cooler Final Cure: Water Storage Tank

Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.
Samples made by Chris with C&EC

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim

Reviewed By: _.,_'//'

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Project Mankger

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 1

CR0001, 11-16-12, Rev.6



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

1lerracon

Report Number: EN195074.0009
Service Date: 03/03/21 1450 Fifth St W
Report Date: 03/30/21 Revision 2 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number:  EN195074

Services Requested By:
Concrete Contractor:
Concrete Placement:
Observation Location(s):
Subgrade Review:
Concrete Type:

Method of Placement:
Method of Consolidation:

Tests Performed:

Test Specimens Fabricated:

Weather Protection:

Summary:

Services:

Jim with Civil & Environmental Consultants Inc

Keller

Pier

Column 44A at 10’ depth.

The subgrade consisted of light brown sandy clay and was observed to be firm and stable.
106 PSI concrete

Soilcrete

Mechanical Vibrator

Not performed

A total of 4 compressive strength specimens [Set No(s).: 1] were fabricated during today's
concrete activities.

Onsite cooler

Based on our observations, cast-in-place concrete construction activities at the above-
referenced locations appeared to be completed in general accordance with the project plans
and specifications.

Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples.

*C-31 measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc,
Jean-Claude Younan

(1) Civil & Environmental Consultants
Inc, Tony Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

(1) Civil & Environmental Consultants

Inc, Jim Haines
(1) Keller North America Inc, Zach

) K& Reviewed By:
Williams

e

:mas Srfoak

PI‘O] ect Manager

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client

indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
AF0003, 10-16-13, Rev.3 Page 1 of 1



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0019 1 rerracon

Service Date: 04/27/21 1450 Fifth St W
Report Date: 04/27/21 Revision 1 - Distribute North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd
220 Operation Way Goose Creek, SC
MC A221
Cayce, SC 29033 Project Number: EN195074
Material Information Sample Information
Specified Strength: Sample Date: 03/02/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: Placement Method:
Truck No.: Ticket No.: Water Added Before (gal):
. Water Added After (gal):
Field Test Data Sample Location: Column 48A. Comprised mix from
Test Result Specification 5'10". 15
Placement Location: Column 48A. Comprised mix from
Air Content (%): 5'10". 15'

Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):

Laboratory Test Data

Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
1 1 4.00 12.57 03/09/21 7 4,749 380
1 2 4.00 12.57 03/09/21 7 4,448 350
Average (7 days) 370
1 3 4.00 12.57 03/30/21 28 8,563 680
1 4 4.00 12.57 03/30/21 28 8,946 710
Average (28 days) 700
Initial Cure: Moist Room Final Cure: Water Storage Tank

Comments: Not tested for plastic unit weight.
Note: Reported air content does not include Aggregate Correction Factor (ACF).
Samples Created by Chris with CEC

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Martin Fosberry III

Reported To:

Contractor:

Report Distribution: . . /
(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim Reviewed By' ___AZ Al

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Project Mankger

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 1

CR0001, 11-16-12, Rev.6



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0019 1 rerracon

Service Date: 04/27/21 1450 Fifth St W
Report Date: 04/27/21 Revision 1 - Distribute North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd
220 Operation Way Goose Creek, SC
MC A221
Cayce, SC 29033 Project Number:  EN195074
Services Requested By: Chris with CEC
Concrete Contractor: CEC
Concrete Placement: Soil-Crete column panels
Observation Location(s): Column 48A
Additional Comments: Information in this report is what is in report EN1915074.0010. The report was not able to be

distributed through our reporting system. This is a duplicate report.

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples.
*C-31 measurements were not recorded unless indicated in the data report.
Terracon Rep.: Martin Fosberry III

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants

Jean-Claude Younan Inc, Jim Haines

(1) Civil & Environmental Consultants (1) Keller North America Inc, Zach Reviewed By: Z 4

Inc, Tony Amicon Williams e \_/ =
1him

(1) Terracon Consultants, Inc., Jay Cerceo mAs S? oak

Project Manager

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client

indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
AF0003, 10-16-13, Rev.3 Page 1 of 1



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0011

Service Date: 03/04/21

Report Date: 04/06/21 Revision 1 - 28-day results
Task: Soil Crete

1lerracon

1450 Fifth St W
North Charleston, SC 29405-2326
843-884-1234

Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033 Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 03/03/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soilcrete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method:
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
Water Added After (gal):

Field Test Data
Test Result Specification

Sample Location:
Placement Location:

Column 51A at 15' depth
Column 51A at 15' depth

Air Content (%):
Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):

Laboratory Test Data

Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By

1 1 4.00 12.57 03/05/21 03/10/21 7 2,138 170 2 MGP

1 2 4.00 12.57 03/05/21 03/10/21 7 1,718 140 2 MGP
Average (7 days) 150

1 3 4.00 12.57 03/05/21 03/31/21 28 3,454 270 2 MGP

1 4 4.00 12.57 03/05/21 03/31/21 28 3,434 270 4 MGP
Average (28 days) 270

Initial Cure: Onsite Cooler Final Cure: Water Storage Tank

Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.
Samples made by Chris with E&EC.

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim

Reviewed By: _.,_'//'

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Project Mankger

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 1

CR0001, 11-16-12, Rev.6



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

1lerracon

Report Number: EN195074.0011
Service Date: 03/04/21 1450 Fifth St W
Report Date: 04/06/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number:  EN195074

Services Requested By:
Concrete Contractor:
Concrete Placement:
Observation Location(s):
Subgrade Review:
Concrete Type:

Method of Placement:
Method of Consolidation:

Tests Performed:

Test Specimens Fabricated:

Weather Protection:

Summary:

Services:

Jim with Civil & Environmental Consultants Inc

Keller

Pier

Column 51A depth 15°.

The subgrade consisted of light brown sandy clay and was observed to be firm and stable.
106 PSI concrete

Soilcrete

Mechanical Vibrator

Not performed

A total of 4 compressive strength specimens [Set No(s).: 1] were fabricated during today's
concrete activities.

Onsite cooler

Based on our observations, cast-in-place concrete construction activities at the above-
referenced locations appeared to be completed in general accordance with the project plans
and specifications.

Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples.

*C-31 measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc,
Jean-Claude Younan

(1) Civil & Environmental Consultants
Inc, Tony Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

(1) Civil & Environmental Consultants

Inc, Jim Haines
(1) Keller North America Inc, Zach

) K& Reviewed By:
Williams

e

:mas Srfoak

PI‘O] ect Manager

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client

indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
AF0003, 10-16-13, Rev.3 Page 1 of 1



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0012 1 rerracon

Service Date: 03/05/21 1450 Fifth St W
Report Date: 04/06/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd
220 Operation Way Goose Creek, SC
MC A221
Cayce, SC 29033 Project Number: EN195074
Material Information Sample Information
Specified Strength: Sample Date: 03/04/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: Placement Method:
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
. Water Added After (gal):
Field Test Data Sample Location: Column 57A at 10' depth
Test Result Specification Placement Location: Column 57A at 10' depth

Air Content (%):
Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):

Laboratory Test Data

Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By

1 1 3.00 7.07 03/08/21 03/11/21 7 4,436 630 2 MGP

1 2 3.00 7.07 03/08/21 03/11/21 7 4,669 660 2 MGP
Average (7 days) 640

1 3 4.00 12.57 03/08/21 04/01/21 28 7,315 580 MGP

1 4 4.00 12.57 03/08/21 04/01/21 28 7,582 600 MGP
Average (28 days) 590

Initial Cure: Onsite Cooler Final Cure: Water Storage Tank

Comments: Not tested for plastic unit weight.
Samples made by CJ with C&EC

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution: . . /
(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim Reviewed By' AZ

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Project Mankger

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 1

CR0001, 11-16-12, Rev.6



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

1lerracon

Report Number: EN195074.0012
Service Date: 03/05/21 1450 Fifth St W
Report Date: 04/06/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number:  EN195074

Services Requested By:
Concrete Contractor:
Concrete Placement:
Observation Location(s):
Subgrade Review:
Concrete Type:

Method of Placement:
Method of Consolidation:

Tests Performed:

Test Specimens Fabricated:

Weather Protection:

Summary:

Services:

Jim with Civil & Environmental Consultants Inc

Keller

Pier

Column 57A at 10’ depth.

The subgrade consisted of light brown sandy clay and was observed to be firm and stable.
106 PSI concrete

Soilcrete

Mechanical Vibrator

Not performed

A total of 4 compressive strength specimens [Set No(s).: 1] were fabricated during today's
concrete activities.

Onsite cooler

Based on our observations, cast-in-place concrete construction activities at the above-
referenced locations appeared to be completed in general accordance with the project plans
and specifications.

Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples.

*C-31 measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc,
Jean-Claude Younan

(1) Civil & Environmental Consultants
Inc, Tony Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

(1) Civil & Environmental Consultants

Inc, Jim Haines
(1) Keller North America Inc, Zach

) K& Reviewed By:
Williams

e

:mas Srfoak

PI‘O] ect Manager

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client

indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
AF0003, 10-16-13, Rev.3 Page 1 of 1



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0013

Service Date: 03/08/21

Report Date: 04/06/21 Revision 1 - 28-day results
Task: Soil Crete

1lerracon

1450 Fifth St W
North Charleston, SC 29405-2326
843-884-1234

Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 03/05/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soilcrete Weather Conditions: Sunny
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: n/a Placement Method:
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
. Water Added After (gal):
Field Test Data Sample Location: Column 60A depth &'
Test Result Specification Placement Location: Column 60A depth &'
Air Content (%):

Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):

Laboratory Test Data

Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By

1 1 3.00 7.07 03/09/21 03/12/21 7 3,716 530 2 MGP

1 2 3.00 7.07 03/09/21 03/12/21 7 3,665 520 2 MGP
Average (7 days) 520

1 3 4.00 12.57 03/09/21 04/02/21 28 5,077 400 2 MGP

1 4 4.00 12.57 03/09/21 04/02/21 28 5,316 420 2 MGP
Average (28 days) 410

Initial Cure: Onsite Cooler Final Cure: Water Storage Tank

Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.
Sample created by CJ with E&EC

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution: . . /
(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim Reviewed By' AZ

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Project Mankger

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 1

CR0001, 11-16-12, Rev.6



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

1lerracon

Report Number: EN195074.0013
Service Date: 03/08/21 1450 Fifth St W
Report Date: 04/06/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number:  EN195074

Services Requested By:
Concrete Contractor:
Concrete Placement:
Observation Location(s):
Subgrade Review:
Concrete Type:

Method of Placement:
Method of Consolidation:

Tests Performed:

Test Specimens Fabricated:

Weather Protection:

Summary:

Services:

Jim with Civil & Environmental Consultants Inc

Keller

Pier

Column 60A depth 8’

The subgrade consisted of light brown sandy clay and was observed to be firm and stable.
106 PSI concrete

Soilcrete

Mechanical Vibrator

Not performed

A total of 4 compressive strength specimens [Set No(s).: 1] were fabricated during today's
concrete activities.

Onsite cooler

Based on our observations, cast-in-place concrete construction activities at the above-
referenced locations appeared to be completed in general accordance with the project plans
and specifications.

Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples.

*C-31 measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc,
Jean-Claude Younan

(1) Civil & Environmental Consultants
Inc, Tony Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

(1) Civil & Environmental Consultants

Inc, Jim Haines
(1) Keller North America Inc, Zach

) K& Reviewed By:
Williams

e

:mas Srfoak

PI‘O] ect Manager

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client

indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
AF0003, 10-16-13, Rev.3 Page 1 of 1



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0014

1lerracon

Service Date: 03/09/21 1450 Fifth St W
Report Date: 04/06/21 North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033 Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 03/06/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soilcrete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: on site Placement Method:
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
. Water Added After (gal):
Field Test Data Sample Location: Column 61B Depth 12'
Test Result Specification Placement Location: Column 61B Depth 12
Air Content (%):
Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):
Laboratory Test Data Ageat Maximum  Compressive
Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
1 1 4.00 12.57 03/08/21 04/03/21 28 3,488 280 4 MGP

Initial Cure: Onsite Cooler Final Cure: Water Storage Tank

Comments: Compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit weight.
Sample made by CJ with C&EC

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim

Reviewed By:

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Project Mankger

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 1

CR0001, 11-16-12, Rev.6



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

1lerracon

Report Number: EN195074.0014
Service Date: 03/09/21 1450 Fifth St W
Report Date: 04/06/21 North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number:  EN195074

Services Requested By:
Concrete Contractor:
Concrete Placement:
Observation Location(s):
Subgrade Review:
Concrete Type:

Method of Placement:
Method of Consolidation:

Tests Performed:

Test Specimens Fabricated:

Weather Protection:

Summary:

Comments:

Services:

Jim with Civil & Environmental Consultants Inc

Keller

Pier

Column 61B depth 12’

The subgrade consisted of light brown sandy clay and was observed to be firm and stable.
106 PSI concrete

Soilcrete

Mechanical Vibrator

Not performed

A total of 1 compressive strength specimens [Set No(s).: 1] were fabricated during today's
concrete activities.

Onsite cooler

Based on our observations, cast-in-place concrete construction activities at the above-
referenced locations appeared to be completed in general accordance with the project plans
and specifications.

Sample was not large enough for full set, only one cylinder was created. Per Jim with C&EC
will break at 28 days.

Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples.

*C-31 measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc,
Jean-Claude Younan

(1) Civil & Environmental Consultants
Inc, Tony Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

(1) Civil & Environmental Consultants

Inc, Jim Haines
(1) Keller North America Inc, Zach

) K& Reviewed By:
Williams

e

:mas Srfoak

PI‘O] ect Manager

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client

indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
AF0003, 10-16-13, Rev.3 Page 1 of 1



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0015

Service Date: 03/12/21

Report Date: 04/06/21 Revision 2 - 28-day results
Task: Soil Crete

1lerracon

1450 Fifth St W
North Charleston, SC 29405-2326
843-884-1234

Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033 Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 03/08/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soilcrete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method:
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
Water Added After (gal):

Field Test Data
Test Result Specification

Sample Location:
Placement Location:

Column 66A Depth 15'
Column 66A Depth 15'

Air Content (%):
Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):

Laboratory Test Data

Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By

1 1 3.00 7.07 03/09/21 03/15/21 7 4,918 700 2 MGP

1 2 3.00 7.07 03/09/21 03/15/21 7 4,667 660 2 MGP
Average (7 days) 680

1 3 4.00 12.57 03/09/21 04/05/21 28 6,643 530 1 MGP

1 4 4.00 12.57 03/09/21 04/05/21 28 7,035 560 2 MGP
Average (28 days) 540

Initial Cure: Onsite Cooler Final Cure: Water Storage Tank

Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.
Samples made by CJ with E&EC

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution: . . /
(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim Reviewed By' AZ

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Project Mankger

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 1

CR0001, 11-16-12, Rev.6



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

1lerracon

Report Number: EN195074.0015
Service Date: 03/12/21 1450 Fifth St W
Report Date: 04/06/21 Revision 2 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number:  EN195074

Services Requested By:
Concrete Contractor:
Concrete Placement:
Observation Location(s):
Subgrade Review:
Concrete Type:

Method of Placement:
Method of Consolidation:

Tests Performed:

Test Specimens Fabricated:

Weather Protection:

Summary:

Services:

Jim with Civil & Environmental Consultants Inc

Keller

Pier

Column 66A at depth 15°

The subgrade consisted of light brown sandy clay and was observed to be firm and stable.
106 PSI concrete

Soilcrete

Mechanical Vibrator

Not performed

A total of 4 compressive strength specimens [Set No(s).: 1] were fabricated during today's
concrete activities.

Onsite cooler

Based on our observations, cast-in-place concrete construction activities at the above-
referenced locations appeared to be completed in general accordance with the project plans
and specifications.

Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples.

*C-31 measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc,
Jean-Claude Younan

(1) Civil & Environmental Consultants
Inc, Tony Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

(1) Civil & Environmental Consultants

Inc, Jim Haines
(1) Keller North America Inc, Zach

) K& Reviewed By:
Williams

e

:mas Srfoak

PI‘O] ect Manager

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client

indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
AF0003, 10-16-13, Rev.3 Page 1 of 1



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0016

Service Date: 03/12/21

Report Date: 04/07/21 Revision 2 - 28-day results
Task: Soil Crete

1lerracon

1450 Fifth St W
North Charleston, SC 29405-2326
843-884-1234

Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 03/09/21 Sample Time:
Sampled By: Mellissa Lambert
Mix ID: Soilcrete Weather Conditions:
Supplier: Accumulative Yards: Batch Size (cy):
Batch Time: Plant: On site Placement Method:
Truck No.: n/a Ticket No.: n/a Water Added Before (gal):
Water Added After (gal):

Field Test Data
Test Result Specification

Sample Location:
Placement Location:

Column 69B Depth §'
Column 69B Depth &'

Air Content (%):
Concrete Temp. (F):
Ambient Temp. (F):
Plastic Unit Wt. (pcf):
Yield (Cu. Yds.):

Laboratory Test Data

Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested
No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
1 1 3.00 7.07 03/10/21 03/16/21 7 6,374 900 2 MGP
1 2 3.00 7.07 03/10/21 03/16/21 7 7,450 1,050 2 MGP
Average (7 days) 980
1 3 4.00 12.57 03/10/21 04/06/21 28 10,250 820 1 SKT
1 4 4.00 12.57 03/10/21 04/06/21 28 9,307 740 1 SKT
Average (28 days) 780

Initial Cure: Onsite Cooler Final Cure: Water Storage Tank

Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.
Samples made by CJ with C&EC

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution: . . /
(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim Reviewed By' AZ

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Project Mankger

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 1

CR0001, 11-16-12, Rev.6



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

1lerracon

Report Number: EN195074.0016
Service Date: 03/12/21 1450 Fifth St W
Report Date: 04/07/21 Revision 2 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number:  EN195074

Services Requested By:
Concrete Contractor:
Concrete Placement:
Observation Location(s):
Subgrade Review:
Concrete Type:

Method of Placement:
Method of Consolidation:

Tests Performed:

Test Specimens Fabricated:

Weather Protection:

Summary:

Services:

Jim with Civil & Environmental Consultants Inc

Keller

Pier

Column 69B at depth 8’

The subgrade consisted of light brown sandy clay and was observed to be firm and stable.
106 PSI concrete

Soilcrete

Mechanical Vibrator

Not performed

A total of 4 compressive strength specimens [Set No(s).: 1] were fabricated during today's
concrete activities.

Onsite cooler

Based on our observations, cast-in-place concrete construction activities at the above-
referenced locations appeared to be completed in general accordance with the project plans
and specifications.

Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples.

*C-31 measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc,
Jean-Claude Younan

(1) Civil & Environmental Consultants
Inc, Tony Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

(1) Civil & Environmental Consultants

Inc, Jim Haines
(1) Keller North America Inc, Zach

) K& Reviewed By:
Williams

e

:mas Srfoak

PI‘O] ect Manager

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client

indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
AF0003, 10-16-13, Rev.3 Page 1 of 1



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

Report Number: EN195074.0017

1lerracon

Service Date: 03/12/21 1450 Fifth St W
Report Date: 04/07/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way Goose Creek, SC
MC A221

Cayce, SC 29033 Project Number: EN195074

Material Information Sample Information

Specified Strength: 106 psi @ 28 days Sample Date: 03/10/21 Sample Time:
Sampled By: Mellissa Lambert

Mix ID: Soilcrete Weather Conditions:

Supplier: Accumulative Yards: Batch Size (cy):

Batch Time: Plant: On site Placement Method:

Truck No.: n/a Ticket No.: n/a Water Added Before (gal):

. Water Added After (gal):

Field Test Data Sample Location: Column 2A Depth 5'
Test Result Specification Placement Location: Column 2A Depth 5'

Air Content (%):

Concrete Temp. (F):

Ambient Temp. (F):

Plastic Unit Wt. (pcf):

Yield (Cu. Yds.):

Laboratory Test Data Ageat Maximum  Compressive

Set  Specimen Avg Diam. Area Date Date Test Load Strength Fracture Tested

No. ID (in) (sq in) Received Tested (days) (Ibs) (psi) Type By
1 1 4.00 12.57 03/11/21 03/17/21 7 5,615 450 2 MGP
1 2 4.00 12.57 03/11/21 04/07/21 28 7,747 620 2 MGP
1 3 4.00 12.57 03/11/21 04/07/21 28 7,897 630 1 MGP

Average (28 days) 620

Initial Cure: Onsite Cooler Final Cure: Water Storage Tank

Comments: Average compressive strength of 28 day cylinders complies with the specified strength. Not tested for plastic unit
weight.
Samples made by CJ with C&EC

Samples Made By: Terracon

Services: Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples. *C-31
measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:

Contractor:

Report Distribution:

(1) Dominion Energy South Carolina Inc, (1) Civil & Environmental Consultants Inc, Jim

Reviewed By:

Jean-Claude Younan Haines

(1) Civil & Environmental Consultants Inc, Tony (1) Keller North America Inc, Zach Williams
Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

Project Mankger

Test Methods: ASTM C 31, ASTM C39, ASTM C143, ASTM C172, ASTM C231, ASTM C1064, ASTM C1231

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 1

CR0001, 11-16-12, Rev.6



CONCRETE COMPRESSIVE STRENGTH TEST REPORT

1lerracon

Report Number: EN195074.0017
Service Date: 03/12/21 1450 Fifth St W
Report Date: 04/07/21 Revision 1 - 28-day results North Charleston, SC 29405-2326
Task: Soil Crete 843-884-1234
Client Project
Dominion Energy South Carolina Inc FGD Waste Water Pond at Williams Station
Attn: Jean-Claude Younan 2242 Bushy Park Rd

220 Operation Way
MC A221
Cayce, SC 29033

Goose Creek, SC

Project Number:  EN195074

Services Requested By:
Concrete Contractor:
Concrete Placement:
Observation Location(s):
Subgrade Review:
Concrete Type:

Method of Placement:
Method of Consolidation:

Tests Performed:

Test Specimens Fabricated:

Weather Protection:

Summary:

Services:

Jim with Civil & Environmental Consultants Inc

Keller

Pier

Column 2A at depth 5°

The subgrade consisted of light brown sandy clay and was observed to be firm and stable.
106 PSI concrete

Soilcrete

Mechanical Vibrator

Not performed

A total of 3 compressive strength specimens [Set No(s).: 1] were fabricated during today's
concrete activities.

Onsite cooler

Based on our observations, cast-in-place concrete construction activities at the above-
referenced locations appeared to be completed in general accordance with the project plans
and specifications.

Sample fresh concrete at the placement locations, perform required field tests and cast compressive strength samples.

*C-31 measurements were not recorded unless indicated in the data report.

Terracon Rep.: Mellissa Lambert

Reported To:
Contractor:
Report Distribution:

(1) Dominion Energy South Carolina Inc,
Jean-Claude Younan

(1) Civil & Environmental Consultants
Inc, Tony Amicon

(1) Terracon Consultants, Inc., Jay Cerceo

(1) Civil & Environmental Consultants

Inc, Jim Haines
(1) Keller North America Inc, Zach

) K& Reviewed By:
Williams

e

:mas Srfoak

PI‘O] ect Manager

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client

indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
AF0003, 10-16-13, Rev.3 Page 1 of 1



LABORATORY TESTING SERVICES

I Ierracon Soil-Crete Compressive Strength

Project Name: FGD Waste Water Pond at Williams S tation Project#: EN195074

Date: 3.20.21 Tested by: Morgan Pownall,
Colby Poplin,
Brianna Rice
10B
(Cast 2.15.21)
Depth (ft) Average Length (in) Average Diameter Compressive
(in) Strength (psi)
9.2-9.8 5.97 3.21 347
11.2-11.8 6.14 3.22 209
16.5-17.0 6.21 3.24 763
17.4-18.0 6.16 3.22 298
24.2-24.7 6.32 3.23 420
24.7-25.3 6.13 3.23 440
13B
(Cast 2.15.21)
Depth (ft) Average Length (in) Average Diameter Compressive
P 9 9 (in) Strength (psi)
4.2-4.8 7.16 3.27 201
5.1-5.7 7.01 3.25 252
14.2-14.8 7.45 3.27 379
15.1-15.7 6.37 3.28 327
26.9-27.5 6.76 3.27 121
27.5-28.0 6.63 3.27 204
15B
(Cast 2.15.21)
. Average Diameter Compressive
Depth (ft) Average Length (in) (in) Strength (psi)
4.2-4.8 7.39 3.29 591
5.1-5.7 6.96 3.27 469
14.2-14.8 6.97 3.23 530
15.1-15.7 7.16 3.26 313
26.9-27.5 7.13 3.26 307
27.5-28.0 6.04 3.25 326
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Laboratory Testing Services

Responsive

20B
(Cast 2.15.21)
Depth (ft) Average Length (in) Average Diameter Compressive
(in) Strength (psi)
7.2-7.8 6.94 3.26 557
7.8-8.4 6.97 3.26 348
12.0-12.6 6.41 3.22 316
12.6-13.2 6.09 3.25 290
23.1-23.7 6.18 3.24 753
24.3-24.9 5.99 3.23 279
22A
(Cast 2.15.21)
Depth (ft) Average Length (in) Average Diameter Compressive
(in) Strength (psi)
5.7-6.3 6.94 3.26 220
6.3-6.9 6.78 3.25 155
14.9-15.5 7.15 3.23 180
15.5-16.1 7.12 3.22 169
19.5-20.1 7.26 3.25 202
20.9-21.5 6.91 3.28 198
24A
(Cast 2.16.21)
Depth (ft) Average Length (in) O DBIEUT Compressive
(in) Strength (psi)
5.1-5.7 7.48 3.26 567
6.2-6.8 7.10 3.26 404
13.9-14.5 6.95 3.27 449
14.7-15.3 6.20 3.29 460
20.3-20.9 7.09 3.26 598
21.5-22.1 7.01 3.27 357
Resourceful m Reliable




Laboratory Testing Services

11B

(Cast 2.16.21)

Depth (ft) Average Length (in) Averag<(airll))iameter gt‘:;grtf?;‘;;
9.8-10.4 6.84 3.24 355
10.4-11.0 6.95 3.24 190
14.0-14.6 7.04 3.24 424
17.3-17.9 6.88 3.24 204
24.0-24.6 6.13 3.24 93
28.1-28.7 6.96 3.25 101
35B
(Cast 2.17.21)

Depth (ft) Average Length (in) AVerag?irli))iameter gtor;nnzrtis(sg:;
5.6-6.2 7.21 3.29 589
6.8-7.4 7.34 3.19 o1

14.4-15.0 7.02 3.29 181

15.0-15.6 7.01 3.25 345

23.5-24.2 7.01 3.28 286

24.2-24.8 7.03 3.27 393

28B
(Cast 2.17.21)
Depth (ft) Average Length (in) O DBIEUT Compressive
(in) Strength (psi)
5.5-6.1 6.78 3.24 284
6.5-7.1 7.14 3.25 193

14.2-14.8 6.55 3.26 201

14.8-15.2 7.09 3.26 219

23.4-24.0 7.03 3.25 199

24.0-24.6 6.90 3.25 591

Responsive

Resourceful

Reliable




Laboratory Testing Services

17A/B
(Cast 2.18.21)

Depth (ft) Average Length (in) AVel'ag?irIID)iameter Sct(;;';:(:\s(s;:?)
4.9-55 6.33 2.47 497
5.5-6.1 6.29 2.47 c62

18.0-18.6 6.15 553 e

18.9-19.5 6.48 548 e

25.5-26.1 6.21 2.45 384

26.1-26.7 5.96 548 iy

34B
(Cast 2.19.21)

Depth (ft) Average Length (in) AVerag((airIIJ)iameter gtt:;;;r&s(s;\;;
8.1-8.7 7.17 3.22 136
8.7-9.3 6.79 3.25 14

10.9-11.5 6.82 322 -

16.0-16.6 6.83 3.25 >31

27.8-28.3 6.56 3.29 176

28.5-29.1 6.67 3.27 475

9A
(Cast 2.20.21)
Depth (ft) Average Length (in) Average Diameter Compressive
(in) Strength (psi)
5.7-6.3 6.40 3.28 891
6.3-6.9 6.38 3.27 495

12.3-12.9 6.51 3.28 211

13.0-13.6 5.36 3.27 303

26.6-27.2 6.48 3.25 196

27.2-27.8 6.50 3.25 388

Responsive m Resourceful m Reliable





