i i Savannah River
NUCLEAR SOLUTIONS"

FLUOR o NEWPORT NEWS NUCLEAR o HONEYWELL

Removal Action Report for the P-Area
Groundwater Operable Unit Non-Time
Critical Removal Action

SEMS Number: 81

SRNS-RP-2020-00021
Revision 0

July 2020

SAVANNAH RIVER SITE + AIKEN, SOUTH CAROLINA



RAR for the PAGW OU NTC RA SRNS-RP-2020-00021
Savannah River Site Revision 0
July 2020 Page ii of xii

DISCLAIMER

This report was prepared by Savannah River Nuclear Solutions, LLC for the
United States Department of Energy under Contract No. DE-ACO09-
08SR22470 and is an account of work performed under that contract. Neither
the United States Government nor any agency thereof, nor any of their
employees, nor any of their contractors, subcontractors or their employees
assumes any legal liability or responsibility for any third party’s use or the
results of such use of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process or services by
trademark, name, manufacturer or otherwise does not necessarily constitute
or imply endorsement recommendation, or favoring of same by SRNS or the
United States Government or any agency thereof.

Printed in the United States of America

Prepared for
U.S. Department of Energy
and
Savannah River Nuclear Solutions, LLC
Aiken, South Carolina

TP#2261-RPD.docx



RAR for the PAGW OU NTC RA SRNS-RP-2020-00021
Savannah River Site Revision 0
July 2020 Page iii of xii

EXECUTIVE SUMMARY

Groundwater contaminated with trichloroethylene (TCE) concentrations above the maximum
contaminant level (MCL) in Savannah River Site’s P-Area is discharging to Steel Creek, a nearby
surface water stream. In response, the United States Department of Energy, with concurrence from
the United States Environmental Protection Agency and the South Carolina Department of Health
and Environmental Control, implemented a non-time critical (NTC) removal action (RA) targeting
the TCE plume in the P-Area Groundwater (PAGW) Operable Unit (OU). The TCE plume extends
from the P-Reactor Building Complex to Steel Creek. The alternative selected was a Permeable
Reactive Barrier (PRB) using Zero-Valent Iron (ZVI) to degrade TCE to harmless end-products.
The selected location for this NTC RA is in an area where unique subsurface features cause the
TCE plume to narrow, providing an opportunity for a targeted NTC RA that will achieve a high

level of TCE mass removal.

The location for the NTC RA was chosen based on existing data, which showed evidence of the
groundwater plume narrowing, controlled by a local geologic feature. The upgradient TCE vadose
zone source was remediated in 2011, however an appreciable mass of TCE impacted the uppermost
Upper Three Runs Aquifer (UTRA). Groundwater concentrations upgradient of the ZVI-PRB
location are as high as 7,710 pg/L. Although the ZVI-PRB is constructed mid-plume, targeting
the location where the TCE plume narrows allows for an optimized ZVI-PRB that will address a
large amount of the upgradient TCE plume over a smaller cross-sectional treatment zone. Over
time, as clean groundwater moves downgradient from the ZVI-PRB and through areas of high

TCE concentrations, changes will begin to be observed in downgradient monitoring wells.

Before finalizing the ZVI-PRB, a pre-design investigation (PDI) was conducted to confirm the site
lithology and plume extent. This investigation revealed extremely complex hydrogeologic
conditions at the site consisting of large sandy-clay matrix layers, sections of medium to large
sized cobble stones, and sections of stiff clay lenses, all at varying depths within approximately
250 feet. The PDI also showed inconsistent groundwater flow directions, which differed by as
much as 55 degrees within the ZVI-PRB site location. Finally, chlorinated volatile organic

compound (cVOC) concentrations were found to be much more prominent in the upper aquifer
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zone of the Upper Three Runs Aquifer, and the highest concentrations were entrained in the low

permeability sediments (Figure ES-1).

The realized complexities of this NTC RA site resulted in a much more extensive PDI than
anticipated as well as a longer and shallower ZVI-PRB. This change in design resulted in more
injection well locations, more resistivity strings for active resistance mapping, more ZVI, and an
extended construction schedule. The data acquired led to a comprehensive understanding of the
complex lithology, contaminant distribution, and flow orientation, leading to an optimized design
for the ZVI-PRB. An expanded performance monitoring well network was designed, including

four in-wall monitoring wells to directly measure ZVI TCE degradation efficiency.

Twenty two injection wells were used to construct the 264 feet long ZVI-PRB (Figure ES-2).
Twenty three resistivity strings, each with up to 19 receivers, were installed 12 feet offset from the
ZVI-PRB in order to monitor the ZVI injection propagations. Construction activities (ZVI
injection) began August 7, 2019 and were completed with abandonment of resistivity strings and

placement of injection wells in a closed state on January 14, 2020.

Verification of construction completion was provided through multiple lines of evidence including
pore pressure relief, active resistance mapping, recording injected ZVI weight, and by adhering to
quality assurance procedures. During ZVI injection, wells adjacent to the injection well were
opened to atmospheric pressure and monitored for pore pressure relief, indicated by observing
material from the injection mixture exiting the open well. Pore pressure relief is an indicator that
the initiated fracture is propagating along the ZVI-PRB alignment. Active resistance mapping was
conducted to ensure propagation of the ZVI toward adjacent injection wells and to ensure
continuity of the ZVI-PRB. Sodium chloride in the ZVI mixture was energized with an electrical
current and measured by resistivity receivers inside each of the resistivity strings. By measuring
the electrical resistivity, the receivers were able to triangulate the ZVI injection geometry and
produced a 2-dimensional image. Lastly, the weight of ZVI injected in each injection well was
recorded with a high level of detail to ensure the correct weight, and therefore volume, of ZVI was
emplaced. Through these lines of evidence, there is a high level of confidence that the ZVI-PRB

was installed to meet the design.
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Throughout the ZVI-PRB construction, the project team optimized the ZVI injection mixture and
distribution in order to reduce the waste and to complete the ZVI-PRB ahead of schedule. The
vendor estimated that about 10% over the designed emplacement weight should be assumed as
waste (nearly 70 tons). At completion of the ZVI-PRB, only 18.9 US tons of ZVI waste (2.7% of
the design weight) was realized. Due to the waste minimization, the project team agreed to readjust
the amount of ZVI being injected so that the remaining ZVI (50.2 US tons) was distributed
throughout the ZVI-PRB in locations with the highest TCE concentrations. This change will

increase the long-term performance of the barrier in reducing TCE mass flux to Steel Creek.

Throughout the ZVTI injections, process adjustments were made to optimize injection performance.
Extreme heat in August and September impacted the gel mixture geochemistry, which was
managed through smaller batch production and daily fresh water shipments. In cooler fall weather
conditions, injection efficiency was significantly increased. Subsequently, the project team took
advantage of the optimized conditions to increase ZVI injection rates. This resulted in completion

of ZVI injections ahead of schedule.

The completed ZVI-PRB installed is 264 feet long, emplaced up to 90 feet vertically between 45
and 135 feet below ground surface, and on average approximately 4 inches thick. A total of 741.1
US tons of ZVI was emplaced; which exceeds the design target of 691 US tons. The ZVI-PRB
was constructed in a zig-zag orientation to account for the varying groundwater flow and to
maximize residence contact time with the ZVI. The constructed ZVI-PRB is anticipated to achieve
the removal action objective for the NTC RA to reduce the mass and downgradient transport of

cVOC:s present in groundwater. This will ultimately reduce the mass flux to Steel Creek.
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Figure ES-1. ZVI-PRB Expansion Casing Layout with TCE Plume
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1.0 GENERAL DESCRIPTION

11

Purpose and Scope

This Removal Action Report (RAR) documents the completion of the Zero-Valent Iron
(ZV]) Permeable Reactive Barrier (PRB) Non-Time Critical (NTC) Removal Action (RA)
construction in the neck area of the trichloroethylene (TCE) groundwater plume of the P-
Area Groundwater (PAGW) Operable Unit (OU). This RAR will serve as the United States
Environmental Protection Agency (USEPA) Region 4 and South Carolina Department of
Health and Environmental Control (SCDHEC) notification regarding completion and
verification of construction activities. This report summarizes construction activities
performed to implement the requirements defined within the Removal Action Design Plan
(RADP) with Effectiveness Monitoring Plan (EMP) for the PAGW OU (Savannah River
Nuclear Solutions, LLC [SRNS] 2019a). The planned post-construction activities are
reported in Section 7.0 in accordance with the Federal Facility Agreement (FFA) (FFA
1993).

This report includes the following items:

e A brief description of the OU background, including a statement on the NTC RA

requirements and objectives presented in the RADP;
e A chronology of events related to NTC RA completion;
e A summary of construction activities performed;
e Deviations from the approved RADP design;

e Performance standards and quality assurance (QA) inspections, including a summary
of performance test results documenting verification of compliance with the acceptance

criteria in the RADP;
e Final verification of the NTC RA completion;
e As-built documentation;
e Post-construction activities; and

e Project costs.
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1.1.1 Document Format

1.2

121

The format of this RAR was based on the Post-Construction Report/Corrective Measures
Implementation Report/Remedial Action Completion Report protocol format, as
applicable to the RAR, found in the Environmental Compliance and Area Completion
Projects Regulatory Document Handbook (SRNS 2012a) approved by the USEPA and
SCDHEC.

The PAGW OU NTC RA is complete and does not require long-term operation and
maintenance (O&M) of constructed equipment or systems for treatment of contaminants
in the source unit or in the groundwater. Rather the EMP will be implemented for five

years to assess the performance of the NTC RA (SRNS 2019a).

Operable Unit Background

P Area consists of a closed nuclear reactor building complex and several surface OUs. The
P Area structures were previously characterized and identified as sources to soil and
groundwater contamination (Washington Savannah River Company, LLC [WSRC] 2006).
Groundwater within portions of the PAGW OU areal extent has been impacted by reactor
and facility operations between 1954 and 1991, leading to contaminant plumes consisting
primarily of tritium and chlorinated volatile organic compounds (cVOCs). A portion of
the PAGW OU contamination is being addressed by the PAGW OU NTC RA under the

Comprehensive Environmental Response, Compensation, and Liability Act.

General Description and Location of PAGW OU

P Area is located in the central portion of the Savannah River Site (SRS) approximately
(~) 4.0 kilometers (km) (2.5 miles [mi]) east-southeast of the geographical center of the
SRS and about 6.4 km (4 mi) west of the nearest site boundary (Figure 1). The PAGW OU
encompasses ~2,226 hectare (ha) (5,500 acres [ac]) of groundwater beneath P Area,
extending northwest to Steel Creek, northeast toward PAR Pond and SRS Road F, and
southeast to Meyers Branch. A shallow aquifer in the PAGW OU, the Upper Three Runs
Aquifer, is split into the Upper Aquifer Zone (UAZ) and the Lower Aquifer Zone (LAZ)
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1.2.2

by a local confining zone called the tan clay confining zone (TCCZ) (Figure 2). The UAZ
extends from the water table (~10.7 meters [m] [35 feet {ft}] below ground surface [bgs])
to the TCCZ (~36.6 m [120 ft] bgs). The tan clay confining zone at times can be subdivided
into an upper and lower TCCZ. The LAZ extends from the TCCZ to the Gordon Confining
Unit (~50.3 m [165 ft] bgs).

Nature and Extent of Contamination in PAGW OU

The P Area surface units identified as posing a risk to human health, the environment, and
contributing to groundwater contamination were remediated as part of the P-Area Operable
Unit (PAOU) (SRNS 2008). Remedial action activities associated with surface units
included in the PAOU have been completed and are documented in the PAOU Post
Construction Report (SRNS 2012b). One surface unit, Potential Source Area (PSA)-3A,
was determined to be the source of TCE plumes discharging to Steel Creek (Figure 3).
PSA-3A was remediated in 2011 and the remedial goals were met using soil vapor

extraction enhanced with soil fracturing and in-situ chemical oxidant injections.

The nature and extent of contamination in the PAGW OU was investigated using
groundwater monitoring wells, direct-push technology, and surface water samples (SRNS
2013). Groundwater contamination associated with cVOCs is primarily exhibited in a
narrow band north of the P-Reactor Building Complex (P-RBC) and extends toward the
west to Steel Creek, where impact is known, and east towards an unnamed tributary to PAR
Pond. The ¢cVOC groundwater plumes can be described in three parts: 1) source area, 2)
neck area, and 3) distal area (Figure 4). Maximum contaminant level (MCL) exceedances
in groundwater occur over an area of ~6.9/8.5 ha (17/21 ac) for TCE in the UAZ/LAZ,
respectively. Tetrachloroethylene (PCE) and cis-1,2-dichloroethylene (cis-DCE) plumes
present in the UAZ and LAZ are contained within the TCE plume area as described and
shown in the Sampling and Analysis Plan Addendum (SRNS 2018b). The source area
represents most of the groundwater contamination and is centered north of the P-RBC
within the P Area facility area. The neck area represents the zone where the cVOC
groundwater plumes are controlled by a buried geologic feature thus creating a narrowing

of the groundwater plumes and is located to the west just outside of the P Area facility area.
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1.3

13.1

1.3.2

The distal area represents the area where the plumes are closest to Steel Creek. Table 1
lists the maximum reported concentrations for TCE, PCE, and cis-DCE in the UAZ and
LAZ for the three areas during the fourth quarter sampling event in 2016 (SRNS 2018a).
Surface water in Steel Creek is impacted by discharges of TCE contaminated groundwater
above the MCL of 5 micrograms per liter (ug/L). The area of impact is localized to the
upper section of the creek. Maximum TCE concentrations were observed at 28.3 pg/L in

2013 and more recently (2018) at 14.9 ug/L.

A Pre-Design Investigation (PDI) was conducted in support of the RADP to finalize the
extent of contamination within the neck area, gather a better understanding of the lithology,
perform a treatability study, and finalize the location of the ZVI-PRB. Nine locations
within the ZVI-PRB area were cored and soil plug samples were collected and analyzed
for cVOCs. Results of the PDI soil plug data were used to generalize the TCE contaminant
cross-section shown in Figure 5. The PDI results indicate the TCE concentrations in the
UAZ are an order of magnitude higher than the LAZ, and the lateral extent of the plume is
larger than initially expected. The results of this investigation led to optimizations in the

ZVI-PRB design, captured in the RADP (SRNS 2019a).

Removal Action Requirements and Objective

Removal Action Objective

As detailed in the Action Memorandum (USDOE 2018), the removal action objective
(RAO) for the PAGW OU NTC RA is to reduce the mass and downgradient transport of
volatile organic compounds present in groundwater. This will reduce the mass flux
downgradient to Steel Creek. As stated in the Removal Site Evaluation Report/Engineering
Evaluation/Cost Analysis (RSER/EE/CA) (SRNS 2018a), the RAO will be achieved by
implementing the NTC RA described below.

Selected Removal Action

The United States Department of Energy (USDOE), USEPA, and SCDHEC determined
cVOC groundwater contaminant plumes in the PAGW OU warranted a NTC RA. The
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RSER/EE/CA (SRNS 2018a) evaluated five cleanup alternatives based on effectiveness,
ease of implementation, and cost analysis. The RSER/EE/CA was approved in 2018 and
the alternative selected in an Action Memorandum consisted of installing a ZVI-PRB in
the neck area of the TCE groundwater plumes discharging to Steel Creek (USDOE 2018).
The ZVI-PRB design was optimized based on data gathered during the PDI to confirm site
subsurface characteristics and TCE plume extent. The final ZVI-PRB design was detailed
in the RADP for the PAGW OU (SRNS 2019a) and included the following key elements:

- Nominal thickness of 10.2 centimeters (cm) (4 inches [in.]) to reduce TCE mass
flux through the ZVI-PRB by at least 90%, including removal of degradation
products (i.e., cis-DCE and vinyl chloride);

- Factor of safety (2.67) used to account for decrease in performance over time;
- Maintain degradation for at least 25 years;

- Keyed into the lower TCCZ to minimize contaminated groundwater flow under,

over, or around the ZVI-PRB;

- Maintain hydraulic conductivity equal to or greater than the existing hydraulic

conductivity of the permeable zones; and

- Total length of 80.5 linear meters (LM) (264 linear feet [LF]) with a cross-
sectional area of 2,141 square meters (m?) (23,040 square feet [ft?]), requiring

~689 metric tons (760 US tons) of ZVI (with 10% allocated for waste).

1.4 Chronology of Events

Table 2 provides the Chronology of Events.

20 CONSTRUCTION ACTIVITIES

The PAGW OU construction team consisted of the following subcontractors: GeoSierra
Environmental, Inc. (GeoSierra), Cascade Drilling (Cascade), and ConeTec, Inc. (ConeTec).

GeoSierra was the primary subcontractor on the project, providing design and field implementation
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support and labor. GeoSierra also provided Technical Oversight and Health and Safety Officer

services. Cascade and ConeTec provided drilling services for installation of ZVI-PRB injection

wells and resistivity strings. Cascade also provided services for installation of monitoring wells

in support of the EMP. The construction of the ZVI-PRB at the site required a specific construction

sequence:
1. Site preparation including mobilization and filling nearby monitoring wells with sand;
2. Drilling and installation of injection expansion casings;
3. Dirilling and installation of active resistivity strings for monitoring ZVI placement;
4. Emplacement of the ZVI-PRB while conducting real-time installation monitoring;
5. Installation of four in-wall ZVI-PRB monitoring wells;
6. Site restoration and demobilization after ZVI-PRB installation; and
7. Post-construction hydraulic pulse interference testing (HPIT).

Each of these various tasks is discussed further below.

2.1

Site Preparation

Mobilization was completed in two phases. The first phase began on May 29, 2019 with
the pre-job meeting and included staging and receiving equipment in the ZVI-PRB
installation area. GeoSierra mobilized a Moffett, dump hopper, washout skids, storage
container, all expansion casings, and all resistivity strings. The second phase of
mobilization was initiated upon completion of the drilling with a pre-job meeting on July
24, 2019. GeoSierra mobilized a diesel fuel tank, extended boom forklift, 70 kilovolt-
ampere (kVA) generator, storage containers, frac tanks and pump, water truck, handwash
station, and injection and monitoring trailers. A licensed electrician installed ground rods
for the trailers, generators, and fuel tanks. GeoSierra setup the injection and monitoring
systems, laydown yard, support areas, and safety eyewash and shower. GeoSierra
connected the reference ground for the resistivity system at nearby well PGWO035C,
conducted baseline telemetry and tomography, and received materials for the ZVI-PRB

injection mixture.
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2.2

2.2.1

In order to protect the eight UAZ monitoring wells (DU and DL designation) within the
ZVI1-PRB area during injection activities, they were filled with #1A sand to grade prior to
injections due to their proximity to the ZVI-PRB alignment and the potential for short-

circuiting.

The area where the injection trailer (FracTrac 1) was staged was covered with a
prefabricated containment pad constructed of 6 millimeter (mm) (0.24 in.) polyethylene
sheeting. Hard mud mats were placed, where necessary, to add stabilization to the injection
trailer setup. The monitoring trailer (FracTrac 2) was isolated from direct contact with the
ground using plastic mud mats. This was critical to ensure that the monitoring system used
only the reference ground to isolate the monitoring square wave from potential background
voltage. The 70 kVA generator powered the FracTrac 2 and the dust box on the injection
skid. Both FracTrac 1 and FracTrac 2 were staged in one location for the duration of the
project. Following setup of all equipment and baseline testing, SRNS conducted a final

acceptance inspection (FAI) prior to commencement of construction activities.

Expansion Casing and Resistivity String Installation

On May 29, 2019, Cascade mobilized for the pre-job meeting and to begin installation of
the injection wells with expansion casings along the ZVI-PRB alignment. As detailed on
Table 3, the borehole bottom depth was targeted for ~41.8 m (137 ft) bgs, or ~37.5 m (123
ft) bgs, depending on location along the alignment, to support the ZVI-PRB installation.
On June 10, 2019, ConeTec mobilized for a pre-job meeting and to begin installation of
the resistivity strings parallel to the ZVI-PRB alignment. The resistivity strings were
targeted for similar depths (Table 4), depending on location along the alignment, to monitor

the propagation of the inclusions through active resistance mapping.

Expansion Casing Installation (PGF Wells)

The installation of injection wells PGF001 to PGF022 commenced on May 29, 2019 under
the oversight of a South Carolina Licensed Professional Geologist (P.G.) provided by

GeoSierra. Sonic drilling with a 12.7 cm x 17.8 cm (5 in. x 7in.) dual tube was used for
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casing installation on a ProSonic PS 150T drill rig. The rig progressed from north to south,

averaging 0.9 wells per day.

The components of injection wells PGF001-PGFO018 include the following materials from
bottom to ground surface: 0.61 m (2 ft) aluminum stinger, 3.0 m (10 ft) aluminum
expansion casing, 1.5 m (5 ft) carbon steel riser pipe, 3.0 m (10 ft) aluminum expansion
casing, 1.5 m (5 ft) carbon steel riser pipe, 3.0 m (10 ft) aluminum expansion casing, 1.5
m (5 ft) carbon steel riser pipe, 3.0 m (10 ft) aluminum expansion casing, 1.5 m (5 ft)
carbon steel riser pipe, 3.0 m (10 ft) aluminum expansion casing, 1.5 m (5 ft) carbon steel
riser pipe, 3.0 m (10 ft) aluminum expansion casing, 1.5 m (5 ft) carbon steel riser pipe,
carbon steel riser pipe with fins, and carbon steel riser pipe to grade connected by steel
couplings. Injection wells PGF019-PGF022 include one less 3.0 m (10 ft) aluminum
expansion casing and 1.5 m (5 ft) carbon steel riser pipe. The aluminum expansion casings
were prefabricated prior to mobilization, and the injection wells were assembled in the field
by GeoSierra while the borehole was drilled by Cascade. All components are pre-marked
along the azimuth of the expansion casing joint to ensure vertical alignment during

installation.
The method of installation at each location included the following sequence:

* Hand auger to a depth of ~1.8 m (6 ft) bgs for utility clearance;
 Dirill the borehole to target depth using dual tube casing;

* Flood the casing with bentonite to maintain borehole integrity for expansion casing
installation;

» Lower the expansion casings, pre-marked along the azimuth, into the borehole followed
by riser pipe; and

* Begin grouting borehole while extracting outer casing with minimal vibration as
necessary to free the drill casing.

As the injection well sections were lowered into the borehole, all expansion casings were
tightened by set screws to the 1.5 m (5 ft) riser pipes. Additionally, all riser pipe joints

above the expansion casings were tack welded. Once installed, a compass confirmed the
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casing orientation and markings. After each injection well was grouted, the well was
flushed with clean water, and the bottom depth was confirmed. Some grout was later
observed above the stinger in a few casings during confirmation of depth; however, this
grout was washed out from flushing with water. As final confirmation, a downhole camera

was used to confirm azimuth of the installed casing.

After all wells were installed, they remained unfinished for the duration of the ZVI-PRB
installation with only a coupling at grade for attachment of the wellhead. Upon completion
of the ZVI-PRB installation, the riser pipe was cut and a 0.61 m (2 ft) steel riser was
attached to a threaded coupling such that all points were at the same elevation above grade.
The risers were painted safety yellow and secured with a well cap and a lock. A concrete

pad was formed around the well and a well tag was placed on the riser pipe.

Since the alignment of the ZVI-PRB was offset from the soil borings collected during the
PDI, the bottom 3 m (10 ft) of select injection well borings were cored and examined to
confirm the lower section of the TCCZ since this was the lower confining zone of the ZVI-
PRB. The following locations were cored, focusing mainly on the change in direction of

the alignment:

- PGF002 —38.4 —41.5 m (126 - 136 ft) bgs
«  PGF007 —39.0 — 42.1 m (128 - 138 ft) bgs
» PGF009 —39.3 —42.4 m (129 - 139 ft) bgs
» PGFO012-39.3 —42.4m (129 - 139 ft) bgs
. PGF014 —36.6 — 42.4m (120 - 139 ft) bgs
«  PGFO017—39.0 —42.1 m (128 - 138 ft) bgs
. PGF022-34.7-37.8m (114 - 124 ft) bgs

As shown on Figure 6, the depths of the bottom expansion casings, on average, maintained
a depth of 41.8 m (137 ft) bgs since the elevation change along the alignment was minimal.
The final installation details of the injection wells are included in Table 3 and well

construction logs are included in Appendix A.
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2.2.2 Resistivity String Installation (RR Strings)

Installation of the resistivity strings (RROI-RR23) commenced on June 14, 2019,
concurrent with installation of the PGF wells and under the oversight of a South Carolina
Licensed P.G. provided by GeoSierra. A cone penetration technology (CPT) rig using 5.7
cm (2.25 in.) rods with expendable tips was used for string installation using one 22.7
metric ton (25 US ton) Vertek CPT truck. The rig started at RRO1 then moved to RR23,
maintaining a safe distance from the drill rig installing the expansion casings, averaging

2.1 strings per day.

The components of RR01-RR23 include the following materials: 2.5 cm (1 in.) polyvinyl
chloride (PVC) outer tubing with 18-gauge wires connected each to a stainless steel
receiver every 1.5 m (5 ft) from the bottom of the tubing to 13.7 m (45 ft) from the top of
the tubing. An additional 1.5 m (5 ft) of PVC tubing was extended at the top to account
for elevation changes and reel connections to FracTrac 2. RRO1-RR19 had 19 receivers
and RR20-RR23 had 16 receivers. The resistivity strings were fabricated by GeoSierra

and all wires were checked for continuity.
The method of installation at each location included the following sequence:

* Hand auger to a depth of ~1.8 m (6 ft) bgs for utility clearance;

» Pull the bottom of the resistivity string through the lead CPT rod with the
adapter and expendable tip and attach the adapter;

» Advance the lead rod;

* Thread tubing through additional CPT rods and attach to lead CPT rod while
advancing to target depth;

* Once target depth is met, extract rods while leaving expendable tip, and
therefore string, in place; and

» Apply bentonite pellets at surface to seal top of the resistivity string at grade.

After all strings were installed, they remained unfinished for direct wiring of reels to the

monitoring system. Table 4 summarizes final installation details for the 23 resistivity
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strings and installation reports for the resistivity strings are included in Appendix B. The

cross-section of the resistivity strings is in Figure 7.

2.3  ZVI-PRB Construction Details
In addition to the materials required for the expansion casings and resistivity strings, there
was specific injection and monitoring equipment that was mobilized to the site at the start
of installation activities. Equipment mobilized included:
* FracTrac 1
0 Two 11,360 liter (L) (3,000 gallon [gal]), stainless-steel mixing tanks;
0 Glove box pump skid;
0 261 kilowatt (350 horsepower) hydraulic power unit;
O Industrial scale/auger ZVI feed unit;
0 Blending skid;
0 Dust box;
* Three washout skids;
* Equipment storage and FracTrac 2
0 Office and break area;
O Monitoring systems;
0 Field lab for hydroxypropyl guar (HPG) QA/quality control (QC);
0 Equipment and tool storage;
* Three 2,490 kilogram (kg) (5,500 pound [Ib]) capacity concrete hoppers;
* 4,540 kg (10,000 1b) Lull and Moffett fork trucks;
* Air compressor;
* Smeal; and

*  Other miscellaneous support equipment.
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The ZVI-PRB is comprised of 22 injection wells, labeled PGF001 through PGF022.
Construction of the ZVI-PRB commenced August 7, 2019 on the northern end at PGF001.
The ZVI-PRB was completed from the bottom up by panels due to the length and the
interest of maintaining consistency. Along each panel, the ZVI-PRB was constructed in
well groups to minimize backpressure in the formation. As an example, odd numbered
wells were completed concurrently one day, then even numbered wells were completed the

next day.

To control injections into each panel (i.e., Panel A, B, C, D, E, F), mechanical packers were
installed to isolate injections to the desired zone, or panel. For Panel A injections, packers
were installed above Panel A expansion casings. Each casing required multiple injections
in order to attain the ZVI weight calculated to achieve the nominal design thickness. Once
construction of Panel A was completed, the packer and internal injection piping were lifted
above Panel B. Each of the injection wells were filled with ZVI to ~0.61 to 0.91 m (2 to 3
ft) above the top of Panel A expansion casings. With the packer set and ZVI in place, Panel
B was successfully isolated and ready for injection. Similarly, once all Panel B wells were
completed, the packer and internal injection piping were lifted above Panel C and again
filled with ZVI to 0.61 to 0.91 m (2 to 3 ft) above the top of the Panel B expansion casing
to seal it prior to construction of Panel C. This sequence continued for the remaining three
panels: Panel D, E, and F. Isolation of the panels was successful for all injection wells,
except PGF022 which was damaged during installation. This deviation is described in
more detail in Section 3.0 and is not anticipated to affect the performance of the ZVI-PRB.
Upon completion of Panel F, all packers and injection piping were removed. To complete
the ZVI-PRB construction, GeoSierra measured the depth to bottom of each injection well
to confirm the depth to bottom was at the top of Panel F (i.e., 13.7 m [45 ft] bgs). Each
well was filled with ZVI to a depth of 12.8 m (42 ft) bgs to capture seasonal groundwater
fluctuations and sand from 12.8 m (42 ft) bgs to grade. All injections were completed on

December 11, 2019.

For each panel, SRNS allocated a skid pan for waste, including discarded gel from

GeoSierra’s mixing skid (i.e., dumped weight) with ZVI due to low viscosity, equipment
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failures, and inclement weather. Discarded gel that did not contain ZVI was applied to
ground in accordance with SRNS waste management guidance. Injection well washouts
(washout weight), which were performed between injections to clear the well for pore
pressure relief (PPR) from adjacent wells, were also put in the skid pan. Weights of any
dumped gel batches containing ZVI were recorded. When the panel was completed, the
skid pan was weighed and used to calculate the washout weights from each panel. Washout
weights were subtracted from the total final ZVI injection weight per panel to finalize
nominal thickness per panel. ZVI loss due to washout was accounted for by ordering 10%
excess ZVI material and observing the weight of ZVI being retained in the panels.
Adjustments were made to the injected weight for each panel and injection well as
described later in this report. Below is an example of the formula used to determine the
washout weight and each panel weight loss is discussed below in the panel summaries.
[Note: the weights per skid pan included minor water weight. Most of the water was
decanted prior to weighing the pan. It was assumed the water content was minimal for

calculations.]:

Skid Pan Weight - Dumped Weight = Washout Weight

2.3.1 Panel A (36.6-41.1 m [120-135 ft] bgs) - PGF001 — PGF018

ZVI-PRB Panel A construction commenced at well PGF001 and ended at well PGF018
between August 7 and September 9, 2019, in sequence discussed above. Panel A had a
cross-sectional area of 301 m? (3,240 ft?). In order to meet the design thickness outlined
in the RADP, 88,178 kg (194,400 Ibs) of ZVI was required. A total of 92,587 kg (204,120
Ibs) of ZVI was injected to build Panel A as summarized on Table 5. The final weight of
the skid pan for Panel A was 4,354 kg (9,600 1bs), which included 1,315 kg (2,900 1bs) of
discarded material. The remaining weight of ~3,039 kg (6,700 1bs) was from washout, or
3.3% of the total injected weight. The resulting weight in this panel is 89,548 kg (197,420
Ibs) remaining in Panel A from PGF001 to PGF018, which exceeds the design.

PPR was observed at every well except PGF013 and PGF017. A few wells exhibited PPR

as far as two to three wells from the respective injection well. During injections, all wells
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2.3.2

2.3.3

exhibited average casing opening and injection pressures except PGF005 to PGF007,
where injection pressures were higher. PGF005 to PGF007 also experienced backpressure
resulting in the injection hose and equipment sanding off or clogging. Although
backpressure was observed during injections at these wells, subsequent injections were

successful in emplacing the target ZVI weight.

Panel B (32.0-36.6 m [105-120 ft] bgs) - PGF001 — PGF022

ZVI-PRB Panel B construction commenced at well PGF001 and ended at well PGF021
between September 11 and October 2, 2019, in sequence to Panel A construction. Panel B
had a cross-sectional area of 368 m? (3,960 ft?). In order to meet the design thickness
outlined in the RADP, 107,774 kg (237,600 1lbs) of ZVI was required. A total of 108,019
kg (238,142 1bs) of ZVI was injected to build Panel B as summarized on Table 5. The final
weight of the skid pan for Panel B was 3,211 kg (7,080 1bs), which included 680 kg (1,500
Ibs) of discarded material. The remaining weight of ~2,531 kg (5,580 lbs) was from
washout, or 2.3% of the total injected weight. PGF022 was unable to be injected into due
to an issue isolating the interval with a packer, described in more detail in Section 3.0.
Therefore, the total weight required for Panel B to meet the design thickness was 102,875
kg (226,800 Ibs). The resulting weight in this panel is 105,488 kg (232,562 1bs), which

exceeds the design for 21 locations.

PPR was observed at every well except PGF005, PGF009, and PGF010. Three wells
exhibited PPR as far as two wells from the respective injection well. During injections at
PGF003 and PGFO017, backpressure resulted in sanding off in the injection hose and
equipment. Although backpressure was observed during injections at these wells,

subsequent injections were successful in emplacing the target ZVI weight.

Panel C (27.4-32.0 m [90-105 ft] bgs) - PGF001 — PGF022

ZVI-PRB Panel C construction commenced at well PGF001 and ended at well PGF021
between October 3 and October 21, 2019, in sequence to Panel A and B construction. Panel

C had a cross-sectional area of 368 m? (3,960 ft?). In order to meet the design thickness
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outlined in the RADP, 107,774 kg (237,600 1bs) of ZVI was required. A total of 135,282
kg (298,245 1bs) of ZVI was injected to build Panel C as summarized on Table 5. The final
weight of the skid pan for Panel C was 3,438 kg (7,580 Ibs), which included 454 kg (1,000
Ibs) of discarded material. The remaining weight of ~2,985 kg (6,580 lbs) was from
washout, or 2.2% of the total injected weight. PGF022 was unable to be injected due to an
issue isolating the interval with a packer, described in more detail in Section 3.0.
Therefore, the total weight required for Panel C to meet the design thickness was 102,875
kg (226,800 lbs). The resulting weight in this panel is 132,297 kg (291,665 lbs), which

exceeds the design for 21 locations.

PPR was observed at all locations along the ZVI-PRB Panel C. Two wells exhibited PPR
at least two to three wells from the respective injection well. Two wells exhibited
backpressure, PGF007 and PGF009, resulting in sanding off in the equipment. Although
backpressure was observed, subsequent injections were successful in emplacing the target

ZVI weight.

Panel D (22.9-27.4 m [75-90 ft] bgs) - PGF001 — PGF022

ZVI-PRB Panel D construction commenced at well PGF001 and ended at well PGF021
between October 24 and November 15, 2019, in sequence to Panel A, B, and C
construction. Panel D had a cross-sectional area of 368 m? (3,960 ft?). In order to meet
the design thickness outlined in the RADP, 107,774 kg (237,600 lbs) of ZVI was required.
A total of 146,647 kg (323,301 Ibs) of ZVI was injected to build Panel D as summarized
on Table 5. The final weight of the skid pan for Panel D was 2,930 kg (6,460 lbs), which
included 1,588 kg (3,500 Ibs) of discarded material. The remaining weight of ~1,343 kg
(2,960 1bs) was from washout, or 0.9% of the total injected weight. PGF022 was unable
to be injected into due to an issue isolating the interval with a packer, described in more
detail in Section 3.0. Therefore, the total weight required for Panel D to meet the design
thickness was 102,875 kg (226,800 lbs). The resulting weight in this panel is 145,304 kg
(320,341 Ibs), which exceeds the design for 21 locations.
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2.35

2.3.6

PPR was observed at all injection wells except PGF002, PGF007, PGF008, PGF010,
PGFO014, and PGF020. Heavy PPR was exhibited at PGF007 during PGF006 injections
and at PGF016 during PGF015 injections. Backpressure resulting in sanding off occurred
at PGF012. Although backpressure was observed, subsequent injections were successful

in emplacing the target ZVI weight.

Panel E (18.3-22.9 m [60-75 ft] bgs) — PGF001 - PGF022

ZVI-PRB Panel E construction commenced at well PGF001 and ended at well PGF021
between November 19 and December 4, 2019, in sequence to Panel A, B, C, and D
construction. Panel E had a cross-sectional area of 368 m? (3,960 ft?). In order to meet the
design thickness outlined in the RADP, 107,774 kg (237,600 1bs) of ZVI was required. A
total of 132,058 kg (291,138 1bs) of ZVI was injected to build Panel E as summarized on
Table 5. The final weight of the skid pan for Panel E was 2,023 kg (4,460 lbs). There was
no discarded material in this panel, resulting in the entire weight as washout or 1.5% of the
total injected weight. PGF022 was unable to be injected into due to an issue isolating the
interval with a packer, described in more detail in Section 3.0. Therefore, the total weight
required for Panel E to meet the design thickness was 102,875 kg (226,800 1bs). The
resulting weight in this panel is 130,035 kg (286,678 1bs), which exceeds the design for 21

locations.

PPR was observed at all injection wells except PGF005, PGF009, PGF015, PGFO016,
PGF019, and PGF021. Five injection wells, PGF003, PGF007, PGF008, PGF012, and
PGFO014 exhibited PPR upwards of two to three wells away. Although backpressure was
observed at PGFO011, subsequent injections were successful in emplacing the target ZVI

weight.

Panel F (13.7-18.3 m [45-60 ft] bgs) — PGF001 — PGF022

ZVI-PRB Panel F construction commenced at well PGF001 and ended at well PGF022
between December 5 and December 11, 2019, in sequence to Panel A, B, C, D, and E

construction. Panel F had a cross-sectional area of 368 m? (3,960 ft?). In order to meet the

TP#2261-RPD.docx



RAR for the PAGW OU NTC RA SRNS-RP-2020-00021
Savannah River Site Revision 0
July 2020 Page 17 of 78

2.3.7

revised design thickness (See Section 3.0), 53,887 kg (118,800 lbs) of ZVI was required.
A total of 69,903 kg (154,110 lbs) of ZVI was injected to build Panel F as summarized on
Table 5. The final weight of the skid pan for Panel F was 1,162 kg (2,560 Ibs), which
included 227 kg (500 1bs) of discarded material, as well as 635 kg (1,400 lbs) of excess
Z VI that was not injected. The remaining weight of ~299 kg (660 lbs) was from washout,
or 0.4% of the total injected weight. The resulting weight in this panel is 69,604 kg
(153,450 Ibs) remaining in Panel F from PGF001 to PGF022, which meets the required
ZVI weight.

Minimal PPR was observed in Panel F. Only eight wells exhibited PPR mostly along the

southern end, with PPR observed two wells away while injecting into PGF019.

ZV1-PRB Construction Summary

In summary, the ZVI-PRB was constructed from the bottom up in six panels and all panels
were injected with more than the minimum ZVI required to meet the target thickness for
each interval. Table 5 summarizes the total ZVI-PRB construction quantities. Actual

quantities for each casing are included in Appendix C. The following averages are noted:

» Panel A required 24 days to complete, averaging ~3.9 metric tons/day (4.3 US
tons/day);

» Panel B required 16 days to complete, averaging 6.7 metric tons/day (7.4 US
tons/day);

» Panel C required 13 days to complete, averaging 10.4 metric tons/day (11.5 US
tons/day);

» Panel D required 19 days to complete, averaging 7.7 metric tons/day (8.5 US
tons/day);

» Panel E required 10 days to complete, averaging 13.2 metric tons/day (14.6 US
tons/day); and

» Panel F required 5 days to complete, averaging 14.0 metric tons/day (15.4 US
tons/day).
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A total of 689,460 kg (1,520,000 Ibs), or 689.5 metric tons (760 US tons) of ZVI was
delivered in support of the ZVI-PRB NTC RA. Discarded waste accounted for ~4.9 metric
tons (5.4 US tons) of ZVI, resulting in 684.5 metric tons (754.6 US tons) of ZVI that was
injected into the 22 injection wells. ZVI in washout of the injection wells totaled ~12.2
metric tons (13.5 US tons). Therefore, 672.3 metric tons (741.1 US tons) of ZVI remains
in-situ to construct the 80.5 LM (264 LF) ZVI-PRB. In anticipation of ZVI losses due to
discarded material, washout, etc., 10% extra ZVI was ordered. Installation of the ZVI-
PRB was performed with high efficiency and only 2.7% of the delivered ZVI weight was
not emplaced. Therefore, 107.3% of the required ZVI weight for a nominal thickness of
10.2 cm (4 in.) across the entire ZVI-PRB was emplaced.

ZVI1-PRB In-Wall Monitoring Wells

In order to further monitor and evaluate ZVI-PRB performance, four of the PGF injection
wells (PGF005, PGFO011, PGF017, and PGF021) were converted to monitoring wells for
groundwater sampling in support of the EMP. The locations of the monitoring wells and
screen intervals were chosen based on the highest levels of TCE observed from soil plug

data collected during the PDI.

Cascade mobilized on December 16, 2019 to begin conversion of the injection wells to
monitoring wells. The method of installation included water jetting to total depth to
remove existing ZVI. Once the target depth was met, Cascade installed a 2.5 cm (1 in.)
Schedule 40 PVC well comprised of a 6.1 m (20 ft), 0.025 cm (0.010 in.) slot screen, riser
pipe to 0.76 m (2.5 ft) above grade, and a well cap. The annulus of the well was backfilled
with ZVI as a filter pack to 12.8 m (42 ft) bgs, maintaining the continuity of the installed
ZVI-PRB. Above the ZVI filter pack, Cascade installed #2 filter sand to 0.91 m (3 ft) bgs
followed by bentonite hole plug to grade. All four wells were secured with an aluminum
cap and locked. Well tags were placed on the riser stickups and in the concrete pad. All
wells were installed under the oversight of a South Carolina Licensed P.G. Figure 8 depicts
the location of the monitoring wells and Table 6 includes the well construction details. The

well construction logs are included in Appendix D.
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Following completion of all ZVI injection activities, the injection wells were filled with
ZVI1to ~12.8 m (42 ft) bgs to ensure continuity of the ZVI-PRB, and then filled with #2
sand to grade. Injection wells were left this way to allow for reinjection if required at a
later date for enhancing the ZVI-PRB performance, increasing the ZVI thickness, injecting
amendments to address precipitation or biofouling, etc. The entire well column was not
filled with ZVI because, if exposed to air, the ZVI would oxidize and therefore would not
be able to be removed for future access to the injection wells. Resistivity strings posed a
potential for creating a preferential vertical flow path for contaminated groundwater.
Therefore, resistivity strings were abandoned by excavating 15.2 cm (6 in.) bgs, cutting the

strings as close to ground as possible, and capping with grout.

Concurrently with the abandonment of resistivity strings, Cascade evacuated all the UAZ
monitoring wells of sand and redeveloped them for post-construction HPIT. It was noted
that there was no ZVI present in these monitoring well pairs located ~6.1 to 7.6 m (20 to
25 ft) from the ZVI-PRB alignment. The sand was placed in the wells before injection

activities to eliminate any short-circuiting of ZVI to the monitoring wells.

Demobilization of the ZVI-PRB installation equipment and materials was completed the
week of December 16, 2019 concurrent with ZVI-PRB in-wall monitoring well installation.
GeoSierra staged all downhole injection tooling and packers for radiation screening out on
December 16, 2019. All equipment on FracTrac 1 was secured and FracTrac 2 was loaded
with ancillary equipment, piping, hoses, and packers. All secondary containment was
disposed of and grounding rods were removed. FracTrac 1 was demobilized offsite on
December 19, 2019 and FracTrac 2 was moved to the laydown yard for post-construction

HPIT, to be completed in January 2020.

A second demobilization was completed on January 30, 2020 by GeoSierra concurrently
with performance of post-construction HPIT. FracTrac 2, the Smeal, Moffett, hoppers,
fuel tank, storage container, and handwash station were demobilized during this event. A

FAI was conducted on January 27, 2020 with final acceptance pending due to a hose clamp
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issue that needed action. Upon fixing the issue, final acceptance was completed effective

March 2, 2020.

Construction Delays

No major delays were encountered during the construction of this NTC RA. While minor
planning and operational delays were encountered, the overall time spent in the field
injecting ZVI into the subsurface met expectations. Installation of the injection wells and
resistivity strings was performed concurrently, taking ~25 workdays. Construction of the
ZVI1-PRB took ~97 total workdays, with 69 days of injection to emplace 684.6 metric tons
(754.6 US tons) of ZVI.

Secondary Waste Disposal

All waste generated throughout this project was handled in accordance with the
requirements set by applicable SRS manuals and procedures and with waste management
guidance. During drilling, all generated fluids were discharged to ground within the area
of contamination (AOC). Water generated during decontamination of CPT rods following

resistivity string installation was applied to ground within the AOC.

Two waste streams were created during ZVI injections, gel with ZVI and gel without ZVI.
Batches of gel (mixture of HPG, acetic acid, sodium chloride, and water) were tested prior
to adding ZVI to ensure the properties of the mixture were adequate to hold the ZVI in
suspension. Batches that were not able to be used due to low viscosity, equipment failures,
and inclement weather and that did not contain ZVI were discharged to ground within the
AOC. Unused batches of gel that contained ZVI, as well as washout fluids from the
expansion casings, were put into a skid pan. After setting, the water was decanted off the
skid pan and discharged to ground within the AOC. ZVI and solids from the gel mixture
that were left in the skid pan were disposed of at the Three Rivers Solid Waste Authority
Class Three Landfill (Permit #024202-1101). All job control waste and personal protective

equipment was disposed of as sanitary waste.
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3.0 DEVIATIONS FROM ORIGINAL DESIGN

Several deviations were needed during construction of the NTC RA to resolve problems or to
optimize the ZVI-PRB implementation. The project team reviewed all changes prior to
implementation to ensure compliance with regulatory requirements in the RSER/EE/CA and the
RADP. Consistent with the RADP, notifications were made to USEPA and SCDHEC prior to
implementation, as appropriate. Table 7 provides a summary of all such changes. The basis and
resolution of deviations from the original design are detailed in the table. Where applicable, a

statement is provided on whether the deviation still meets a performance criterion.

40 VERIFICATION SAMPLING, TESTING AND ANALYSIS, PERFORMANCE
STANDARDS, AND CONSTRUCTION QUALITY CONTROL

4.1  Performance Requirements/Standards

The PAGW OU RADP with EMP (SRNS 2019a) and the PAGW OU Underground
Injection Control (UIC) Permit Application (SRNS 2019b) specify the performance
requirements for the PAGW OU NTC RA as follows:

a) Installation of 22 injection wells and 23 resistivity strings along four segments. The
locations and depths per the design are detailed in Table 3 and Table 4 and shown in

Figure 9.

b) Suspension of ZVI in a proprietary gel mixture with adequate viscosity to initiate a
fracture and inject ZVI into the subsurface. The gel mixture would consist of HPG,
acetic acid, sodium chloride, a proprietary cross-linker, a proprietary enzyme, and ZVI.
The maximum mass for each ingredient per the UIC Permit Application is included in
Table 8. The ratios of ingredients was expected to vary with each batch depending on

variables such as temperature, humidity, and source water geochemistry.

c) Injection of 627 metric tons (691 US tons) (689 metric tons [760 US tons] including
10% waste) of ZVI into the subsurface through 22 injection wells to produce a 2,140
m? (23,040 ft*) ZVI-PRB with a nominal thickness of 10.2 cm (4 in.). The resulting
barrier was envisioned to be 80.5 LM (264 LF) in total length along a zig-zag alignment
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with four segments. The anticipated segment lengths and depths are shown in Figure

6 and Figure 9 and detailed below:

1.

11.

111

1v.

Segment A — Consist of six injection wells (PGF001-PGF006) for a length
of 22 LM (72 LF). Each injection well to be constructed using six expansion
casings with a target depth interval of 13.7-41.1 m (45-135 ft) bgs (Panel
A-F).

Segment B — Consist of seven injection wells (PGF007-PGF013) for a
length of 26 LM (84 LF). Each injection well to be constructed using six
expansion casings with a target depth interval of 13.7-41.1 m (45-135 ft)
bgs (Panel A-F).

Segment C — Consist of three injection wells (PGF014-PGF016) for a length
of 11 LM (36 LF). Each injection well to be constructed using six expansion
casings with a target depth interval of 13.7-41.1 m (45-135 ft) bgs (Panel
A-F).

Segment D1 — Consist of two injection wells (PGF017-PGF018) for a length
of 7.3 LM (24 LF). Each injection well to be constructed using six
expansion casings with a target depth interval of 13.7-41.1 m (45-135 ft)
bgs (Panel A-F).

Segment D2 — Consist of four injection wells (PGF019-PGF022) for a
length of 15 LM (48 LF). Each injection well to be constructed using five
expansion casings with a target depth interval of 13.7-36.6 m (45-120 ft)
bgs (Panel B-F).

d) The installed ZVI-PRB was anticipated to intersect groundwater flow and was not

expected to decrease the hydraulic conductivity of the subsurface in the treatment zone.

ZVI injections would be monitored using active resistance mapping to show evidence

of injection propagation and complete coalescence of the barrier. Active resistance

mapping was to be performed using 23 resistivity strings. Records of field indicators,

active resistance mapping images, and qualitative results from post-construction HPIT

would be used to demonstrate the ZVI-PRB was completed as intended per the design.
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e) Following completion of the ZVI-PRB construction, four in-wall monitoring wells
were to be installed within injection wells PGF005, PGF011, PGF017, and PGF021 at
depths specified in Table 6. The injection wells would be abandoned by filling with
ZVI to ensure continuity of the ZVI-PRB. The resistivity strings would be cut at

ground surface and abandoned in place.

4.1.1 Achieving Design Requirements

The design requirements, as detailed above, are compared against the field performance to
determine if the requirements have been met. The following discussion will describe how

the performance requirements were met with approved deviations in Section 3.0.

All injection wells were installed in the correct location without issue. The injection wells
were installed with a target depth of 41.8 m (137 ft) bgs, which deviated from the design
as described in item 3 of Table 7. All resistivity strings were installed as intended with the
exception of RRO1 and RR11-RR14, as described in item 2 of Table 7 and Appendix A.
All resistivity strings were successfully installed at the target depth, as shown in Table 4

and Appendix B.

The amounts of each ingredient mixed for each batch of gel are provided in Table 9. The
amounts used in Table 9 are totals for each ingredient, including bad batches that were not
injected into the injection wells. Therefore, these totals are conservative when compared
with the UIC Permit. The total amounts of each ingredient used did not exceed the limits
set by the UIC Permit, and therefore there were no nonconformities in the injected amounts

of materials.

At completion of ZVI-PRB construction, 684.6 metric tons (754.6 US tons) of ZVI were
injected into the 22 injection wells and ~672.3 metric tons (741.1 US tons) of ZVI was
retained in the subsurface. This exceeds the required 626.9 metric tons (691 US tons) by
7.2%. The final ZVI-PRB thickness met or exceeded 10.2 cm (4 in.) at all intervals, except
in Panel F (13.7-18.3 m [45-60 ft] bgs) for all injection wells and in injection well PGF022

in all panels. The project team agreed that the TCE concentrations in Panel F were
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significantly lower, and therefore agreed that the reduced thickness in this panel would
provide sufficient residence time to degrade the cVOCs at the influent concentrations by
at least 90%, therefore meeting the performance objective. Injection well PGF022 was
damaged during construction and could not be used to inject for Panel B-E. As discussed
in item 5 of Table 7, a deviation to the design was considered and approved by the project
team that would ensure the performance objective was still met across the entire ZVI-PRB.
Overall, the nominal thickness of the entire ZVI-PRB still exceeds 10.2 cm (4 in.) and the
barrier is expected to achieve an overall reduction in influent TCE concentrations of at least

90% even considering the reduction in ZVI thickness in Panel F.

Active resistance mapping was conducted to ensure the ZVI injections were propagating
as intended and to complete coalescence of the ZVI-PRB was achieved. Active resistance
mapping images were monitored in real-time as shown in Figure 10. The change in
resistance in the images provided evidence of ZVI propagation toward adjacent injection
wells. Evidence of ZVI propagation was observed at each injection casing, and no voids

in ZVI coverage were observed.

The final constructed ZVI-PRB was installed with a “zig-zag” alignment due to varying
groundwater flow directions in the UAZ (Figure 11). This alignment increased the angle
that groundwater intersected the barrier, thus promoting groundwater flow through the
ZVI-PRB. To provide assurance that the ZVI-PRB did not decrease the hydraulic
conductivity of the subsurface, post-construction HPIT was conducted and compared with
pre-construction testing. The results are shown in Table 10. It is important to note that
well pairs for this testing did not allow for testing to be conducted parallel to groundwater
flow direction, as the test is intended. Therefore, the data is interpreted qualitatively as
opposed to quantitatively. The results indicate that there was not a significant reduction in
hydraulic conductivity across the ZVI-PRB, and communication was observed in all well
pairs post-construction. In conclusion, the constructed ZVI-PRB is not anticipated to alter

the groundwater flow path through the treatment area.

In support of the EMP for the NTC RA, four in-wall monitoring wells were installed within
injection wells PGF005, PGF011, PGF017, and PGF021. In-wall monitoring wells were
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installed with screen depths that differed from the design slightly (Table 6). This was an

expected deviation, as the screen depths were to be optimized based on observations of the

boring core and from analyses of soil plug samples taken from the core. In-wall monitoring

wells were installed without issue.

After completion of all ZVI injections, resistivity strings were abandoned and injection

wells were filled with ZVI and #2 filter sand as described in Section 2.5, therefore meeting

the performance objective.

4.2 Construction and Quality Assurance

As outlined in the design, construction QA procedures were followed to ensure the ZVI-

PRB was installed in accordance with the Construction Quality Assurance Project Plan

(CQAPP). Ceriteria of focus in the CQAPP included:

Well installation details will be checked versus design and deviations will be noted;
ZV1 bulk density and sieve analysis will be within technical specifications;

HPG mix parameters including pH, resistivity, viscosity and cross link breaking
time (gel only) will be monitored and recorded;

Density of gel/ZVI mix will be within technical specifications;
Wellhead injection pressures will be monitored and recorded,
Well injection flow rates will be monitored and recorded,
Batch feed rates of ZVI will be monitored and recorded; and

Active resistance mapping will be monitored for ZVI-PRB geometry deficiencies.

Important aspects of the CQAPP and a QA Surveillance conducted by SRNS are described

in more detail below.

4.2.1 Injection Gel Mixture

Seventy-two batches of gel (~747,240 L [197,400 gal]) were mixed to complete injections

of 684.6 metric tons (754.6 US tons) of ZVI and cleanout of equipment at the site. After
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mixing the gel, a sample of the batch mixture was tested in FracTrac 2’s field lab for
temperature, viscosity, pH, and resistance to determine if it meets the specifications for
injection. In the event a batch of gel could not be injected, typically due to inclement
weather or equipment issues, the gel was retested the next day to determine if it could be
reused for injections. Thirteen batches were tested the second day, totaling 85 total gel
tests. Results of the batch testing are included in Table 9. If the gel was out of
specification, the gel was dumped to the ground in the AOC per the waste guidance. A
total of 50,000 L (13,200 gal) of gel were discarded to the ground.

Initial batch mixtures of gel in support of Panel A injections faced difficulty suspending
ZVI, although the gel test results indicated viscosity was within specification. High
ambient temperatures and humidity caused the gel to breakdown quicker as the day
progressed, resulting in a thinner gel that could not suspend the ZVI long enough for
emplacement. The gel recipe was adjusted to target a higher viscosity to extend the time
of ZVI suspension, which resulted in viscosities out of specification with the original
CQAPP. Other factors that may have influenced the carrier fluid include a larger diameter
pump on the injection skid and a less dense ZVI based on the adjusted grain size from the
design. The gel specification included in the design was based on tests that were prepared
using a smaller diameter pump and ZVI with a bulk density of 2,883 kilograms per cubic
meter (kg/m?) (pounds per cubic foot [180 pcf]). While these factors may or may not have
contributed to the changes in the gel recipe, only five tests were within specifications. This
variance was determined to have no major effect on the ZVI injections or performance of

the ZVI-PRB.

Over the course of the project, the resistance was also measured to ensure the ranges met
the requirements for active resistance mapping. Typically, the amount of salt is also field
adjusted based on the quality of images obtained. For this project, six measurements were
higher than the specification. Although higher readings exceeded the specification, this
did not affect the quality of imaging or use of the active resistance mapping for

confirmation of injection geometry and coalescence of the ZVI-PRB.
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4.2.2

4.2.3

As described in Section 3.0, and in Appendix E, the bulk density of the ZVI delivered to
the site was significantly lower than the ZVI bulk density used in the ZVI-PRB design.
The change in bulk density was due to an error updating the ZVI properties in the design
after the ZVI gradation was optimized for site specific conditions. The design called for a
2,883 kg/m? (180 pcf) ZVI, while the certificate of analysis’ (COA’s) for the delivered ZVI
had an average bulk density of 2,419 kg/m? (151 pcf). The difference in the ZVI bulk
density affects the density of ZVI in the gel mixture to be injected, and therefore affects
the thickness of the constructed ZVI-PRB. The project team discussed this and agreed that
the change would not result in a reduction in the ZVI-PRB performance and would actually

result in an increase in the ZVI-PRB thickness.

Injection Pressure

Wellhead injection pressures were monitored throughout the duration of injections. In
general, injection wellhead pressures averaged between 689 to 862 kilopascal (kPa) (100
to 125 pounds per square inch [psi]) although random higher pressures were noted
predominantly during backpressure or sanding off events in the injection hose and
equipment. Pressures noted during opening of the casings ranged between 1,034 and 1,379
kPa (150 and 200 psi). A typical injection pressure graph in Figure 12 shows a full injection
from the beginning with the casing opening, pump start/stop, and injection. Not every
graph will be “typical.” After the first injection, which initiates the fracture to adjacent
injection wells, the spike in pressure will likely not be apparent in subsequent injections.

Injection pressures remained within specification throughout the ZVI-PRB installation.

SRNS Quality Assurance Surveillance

SRNS performed a QA surveillance of the ZVI-PRB construction to ensure the criteria
outlined in the QA procedures were being followed. Observations from the QA
surveillance and resolutions are listed in Table 11. The significant issues resulting from

the QA surveillance were:

e Discrepancy on the COA’s of analyses for the delivered ZVI;
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e No QC test of the first 181 metric tons (200 US tons) of delivered ZVI, as

recommended in the subcontractor’s design report; and

e Evidence of recording field notes on important QC parameters for the gel mixture

and ZVI injections was not apparent.

All identified concerns from the QA surveillance were explained to satisfaction in the field
except for some action items, as identified in Table 11. All action items were resolved to

satisfaction from the project team.

VERIFICATION OF CONSTRUCTION COMPLETION AND FINAL
INSPECTION

Construction activities required for the NTC RA have met the performance requirements
established in the approved RADP with EMP for the PAGW OU (SRNS 2019a) and the approved
PAGW OU UIC Permit Application (SRNS 2019b), with acceptable deviations as detailed in
Section 3.0. The NTC RA described in this RAR is expected to achieve the RAO outlined in the
RSER/EE/CA for PAGW OU (SRNS 2018a). Verification of NTC RA completion is addressed

in Section 5.1. The NTC RA implementation was accepted based on a FAI detailed in Section 5.2.

5.1

Verification of Construction Completion

Members of the SRNS project team maintained constant coverage of the NTC RA
implementation. Verification of injection well and resistivity string installation was
provided through oversight by a South Carolina Licensed P.G. provided by GeoSierra. The
Cascade driller performing installations and the P.G. also provided well construction logs

(Appendix A) and CPT installation reports (Appendix B) for further verification.

Verification of the ZVI-PRB installation was provided by the subcontractor through the

following evidence:
e Active resistance mapping images;

e Recorded field notes including PPR observations;
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5.1.2

e Records of injected ZVI weight; and
e Post-construction HPIT results compared with pre-construction HPIT.

The NTC RA is expected to meet the RAO through field implementation of the NTC RA
per the approved RADP (SRNS 2019a). Verification is based on the discussion in this
section, as well as the FAI described in Section 5.2. It is concluded that the PAGW OU
NTC RA has been completed satisfactorily in accordance with the requirements of the
PAGW OU RADP. As detailed in the RADP, an EMP will be implemented for the next

five years, described in more detail in Section 7.0.

Active Resistance Mapping

During construction of the ZVI-PRB, active resistance mapping was utilized to track the
propagation of the ZVI/gel mixture through the subsurface by real-time measurement of
voltage changes surrounding the injection casings. The captured images depict the lateral
propagation during an injection. An example of a time lapse sequence of a ZVI injection
at PGF014 is included in Figure 10. The resistivity outputs were used as a guide to ensure

continuity and coalescence of the injected ZVI during construction.

From observations of the resistivity images over time, it was estimated that propagations
extended laterally up to 7.3 to 7.9 m (24 to 26 ft) along the azimuth of the barrier. With a
3.7 m (12 ft) center-to-center spacing of the injection wells, this results in an overlap of
ZVI distribution, thereby, achieving complete coalescence along the entire ZVI-PRB.
Figure 13 represents a composite image of resistivity images indicating a coalesced ZVI-
PRB. Using the estimated propagations from the active resistance mapping images,

thickness calculations were performed and are presented on Figure 14.

Field Observations

Detailed field notes summarizing visual evidence of panel propagation and overlap were
maintained. Visual evidence can be in the form of surface cracks along the ZVI-PRB

alignment, although none were observed for this project, or through PPR. PPR is an
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important phenomenon that provides concrete evidence that lateral distribution of ZVI or
continuity of the ZVI-PRB has been achieved. A summary of notable observations is

provided in Appendix F.

PPR was observed throughout this project with all injection well panels either achieving
PPR during injections or experiencing PPR from adjacent well injections, with the
exception of Panel B at PGF010, Panel D at PGF001, Panel E at PGF009, and Panel F at
PGF001-PGF003 and PGF005-PGF007. Panel F received less ZVI injections than the rest
of the ZVI-PRB, which may be a factor in the injections wells not experiencing PPR at six
locations. At the completion of the ZVI-PRB, 115 of 124 expansion casings that received
injections experienced PPR. Therefore, strong evidence was provided through visual
observations that ZVI was propagating along the azimuth of the ZVI-PRB for the entire
length of the barrier.

Construction Quantities

Installation of the ZVI-PRB concluded with a total of 684.5 metric tons (754.6 US tons) of
ZVI injected, as shown in Table 5 and in Appendix C. Accounting for the weight of ZVI
in the washout of each injection well, the final total amount of ZVI that was emplaced in
the subsurface is 672.3 metric tons (741.1 US tons). The completed ZVI-PRB installation
is ~80.5 LM (264 LF) with a height of 27.4 m (90 ft) for 65.8 LM (216 LF) and 22.9 m (75
ft) for the remaining 14.6 LM (48 LF) to the south with varying thicknesses, depending on
the “hot-spot” locations along the alignment as well as adjustments to Panel F. Using the
bulk density of the delivered ZVI (2,419 kg/m? [151 pcf]), the average thickness is 13.0
cm (5.11 in.), which is 28% greater than the design thickness to achieve the RAO. Across
the ZVI-PRB Panels A through Panel E, the maximum thickness is 17.0 cm (6.71 in.) and
the minimum thickness is 12.3 cm (4.84 in.). The thickness in Panel F at all locations is
7.82 cm (3.08 in). Therefore, the thickness at all locations across the ZVI-PRB exceeds

the design specifications, with deviations described in Section 3.0.
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5.1.4 Post-Construction HPIT

HPIT was conducted prior to and following the installation of the ZVI-PRB to qualitatively
verify that installation of the ZVI-PRB did not impact the natural groundwater flow. HPIT
is highly sensitive and defines the degree of hydraulic continuity between a source and
receiver well pair. Post-construction HPIT was conducted on four monitoring well pairs
beginning January 27, 2020 along the ZVI-PRB alignment with upgradient wells as the
source wells and downgradient wells as the receiver wells. The same pairs were tested in
reverse for repeatability. A majority of the well pairs tested post-construction were the

same as the pairs tested pre-construction of the ZVI-PRB, allowing for a direct comparison.

The HPIT arrangement, typical data, and type-curve matching are shown on outputs in
Appendix G. The HPIT was conducted across the monitoring well pairs as follows with

the last four pairs measured for repeatability:

Source Well Receiver Well
1DU 2DU
1DL 2DL
3DU 4DU
3DL 4DL
2DU 1DU
2DL 1DL
4DU 3DU
4DL 3DL

The hydraulic conductivity and storativity values computed for each well pair are detailed
in Table 10 for comparison between pre- and post-construction HPIT results. The
hydraulic conductivity calculated for the ZVI-PRB ranged from 0.09 to 146 meters per day
(m/day) (0.30 to 479 feet per day [ft/day]) with an average of 37.1 m/day (122 ft/day). The
calculated storativity values ranged from 5.84x107 to 1.28x10* m™! (1.78x10° to 3.91x10
i)

HPIT is intended to be conducted parallel to groundwater flow direction for reliable data.
In the case of this project, the available monitoring well pairs and varying flow directions

of the UAZ in the ZVI-PRB area did not allow for ideal HPIT conditions. Therefore, the
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5.2

6.0

6.1

data was assessed qualitatively and was not considered to be reliable results for subsurface
properties in the ZVI-PRB area. In comparing the data of the post-construction and pre-
construction HPIT, there are discernable responses in the receiver wells, indicating the well
pairs are communicating and providing confidence that there is flow through the ZVI-PRB.
While this is a qualitative evaluation, the results indicate that the ZVI-PRB installation did
not cause any negative impacts to the natural aquifer characteristics or to the natural
groundwater flow through the area targeted by the NTC RA. This provides further

confidence that the ZVI-PRB achieves the performance criteria.

Final Inspection for Acceptance of PAGW OU RA Construction Completion

An internal FAI was performed on 02/05/2020 by the PAGW OU project team, SRNS
safety and operations personnel, and USDOE. The FAI was accepted by SRNS on
03/02/2020, marking completion of construction of the ZVI-PRB. Performance of the
NTC RA will be monitored and assessed as identified in the EMP.

AS-BUILT DOCUMENTATION

As-Built Drawings

The following as-built drawings are provided for the completion of the PAGW OU NTC
RA:

e Appendix J.1 - PAGW OU NTC RA As-Built of Resistivity Strings and Injection
Wells, Plan View

e Appendix J.2 — PAGW OU NTC RA As-Built of Monitoring Wells in Support of
the EMP, Plan View

e Appendix J.3 - PAGW OU NTC RA As-Built of the ZVI-PRB Trace, Plan View
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6.2 Well Modifications

In support of this NTC RA, seven downgradient groundwater monitoring wells
(PRWO005DL, PRW005DU, PRW006C, PRW006DL, PRW006DU, PRWO007DL, and
PRWO007DU) and four in-wall groundwater monitoring wells (PIW001D, PIW002D,
PIWO003D, and PIW004D) were installed in the PAGW OU for effectiveness monitoring
(Figure 8). The newly installed wells will be sampled and analyzed under the EMP in
support of this NTC RA, as described in Section 7.1. Well records and soil boring
installation reports for the newly installed wells are provided in Appendix H, and in

Appendix D for the new in-wall monitoring wells.

7.0 POST-CONSTRUCTION ACTIVITIES

Construction activities in support of the ZVI-PRB NTC RA at the PAGW OU are complete. Land
use of the entire PAGW OU area will be controlled consistent with the SRS Land Use Control
Assurance Plan (WSRC 1999). There is no current or projected future use of groundwater or
surface water as a drinking water source at the PAGW OU and site access is controlled by SRS
facility security and administrative controls. Site specific land use controls are expected to be
addressed as part of the final remedial action for the PAGW OU. Post-construction effectiveness
monitoring for the ZVI-PRB will be completed through the implementation of the EMP, as detailed

below.

7.1  Removal Action Effectiveness Monitoring

The RAO to protect human health and the environment is to reduce the mass and
downgradient transport of volatile organic compounds present in groundwater. This will
reduce the mass flux downgradient to Steel Creek. The PAGW OU NTC RA, consisting
of initiating vertical fractures perpendicular to groundwater flow, and injecting a ZVI
mixture that will leave, in-situ, a permeable barrier. The ZVI-PRB will degrade cVOCs in
groundwater to harmless end products, and is expected to achieve the mass flux reduction
in TCE that is required to meet the RAO. Verification will be provided by the results of
the approved EMP in support of the RADP (SRNS 2019a).
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The EMP consists of eight upgradient monitoring wells, 14 downgradient monitoring
wells, and four in-wall monitoring wells. Table 12 and Figure 8 depict the location and
construction details of the monitoring wells to be used for the EMP. Wells will be sampled
quarterly for all wells, except one well cluster farthest downgradient of the ZVI-PRB
(PRWO006), which will be sampled annually. Sampling will be conducted for five years
and results will be reported annually in an Effectiveness Monitoring Report (EMR). In
accordance with the closure requirements of the RADP, the annual EMRs for the PAGW
OU NTC RA will evaluate the overall effectiveness of the NTC RA in reducing TCE mass
flux in the contaminated groundwater as well as the sustainability of the ZVI-PRB. Any
potential future actions will be addressed by the USDOE, USEPA, and SCDHEC as part
of the PAGW OU final remedial decision process.

8.0 PROJECT COSTS

Table 13 provides a cost comparison of the final costs for the NTC RA to the original
RSER/EE/CA cost estimate. The RSER/EE/CA capital cost estimate was $2,901,583 and the
O&M cost estimate was $1,709,506, for a total project cost estimate of $4,611,089 (SRNS 2018a).
There was a significant difference in actual cost versus the estimate in the total capital cost for this

project and therefore the costs have been broken down in Table 13 for further explanation below.

The capital cost incurred in each phase is detailed in Table 13 with a combined total actual capital
cost of $9,349,456, which is 222% higher than estimated in the RSER/EE/CA. The ZVI-PRB
project activities, and respective costs, occurred in three phases, the data design acquisition plan
(DDAP) phase, the design phase, and the construction phase. Due to the unique subsurface at the
ZVI-PRB target location, an extensive DDAP was required to optimize the NTC RA design which
consisted of installing two upgradient monitoring well clusters (consisting of 3 wells/cluster),
installing two downgradient monitoring well clusters (consisting of 3 wells/cluster), continuous
coring, soil sampling and analysis, and geophysical logging at nine locations, treatability study to
determine contaminant degradation rates and long-term performance of the ZVI, and pre-
construction HPIT. This effort was not accounted for in the RSER/EE/CA cost estimate and

therefore is a major factor in the large overall variance in cost. The design phase consisted of
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analyzing the DDAP data and producing a final design report. The cost of the design phase was

in line with the estimate.

The construction phase cost is most comparable to the majority of the RSER/EE/CA estimate and
was just slightly above the estimate for SRNS costs. The main contributor to the large delta cost
in this project was the subcontractor costs in the construction phase of this project. This difference
in cost can be attributed in part to the increase in total length of the ZVI-PRB, requiring additional
drilling for injection wells and resistivity strings, more material for the injection casing
construction, and more ZVI for the additional injection volume to construct the barrier. In addition
to increasing the ZVI-PRB size, the larger extent of the barrier required additional monitoring
wells. These changes to the NTC RA design were necessary based on the contaminant
distributions that were identified during the DDAP phase. O&M costs for this NTC RA are to-be-
determined (TBD), as O&M is ongoing through performance monitoring of the ZVI-PRB.
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Figure 10. Active Resistance Mapping Time-Lapse Imaging
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Figure 13. Composite Active Resistance Mapping Image of Completed ZVI-PRB
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ZVI-PRE As-Built Thickness [in.]
Panel PGFOO1 PGFO02-PGFO09 PGFO10-PGFO16 PGFO17-PGF018 PGF019-PGFO20 PGFO21 PGFO22
Panel & 3.08 3.08 3.08 3.08 3.08 3.08 3.08
Panel B 4,91 491 6.68 6.68 6.68 5.96 -
Panel C 4,94 671 6.71 6.71 6.71 5.92 -
Panel D 4,87 .64 6.64 4,87 4,57 4,87 -
Panel E 4.89 4.89 4.89 4.89 4.89 4.89 -
Panel F 4,84 4,84 4,84 4,84 - - -
CALCULATED IRON THICKNESS BASED ON IROMN QUANTITIES AMD AN AVERAGE DENSITY OF 151 LBS/FT™.
% Ten SECT SECTOM SEeTeM SECTHH TN SeTHR
Fi [ =] (£ =3 [ -] Fi% _Fm m [=7]
o L] o o 1] ]
10 10 10 10 10 10
20 20 20 20 20 20
30 30 30 30 a0 a0
A A0 40 A0 A0
&0 B0 86 50 - 50
G 2] a0 G0 a0
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20 B BO Bl ao
an a0 a0 o0 o0
100 100 1040 100 100
110 110 110 110 110
120 120 120 120 120
1350 130 130 130 130
&, 140 & 140 5 140 140 & 140
ni1235495€6 g1 234 5B 7649 D1 23458744 D1 23456788 01 234587898 012345874881 7123456
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Figure 14. ZVI-PRB Final ZVI Thickness Calculations
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Table 1. Maximum ¢cVOC Concentrations in the PAGW OU Groundwater Plume
Maximum Concentration Maximum Concentration
, MCL in UAZ (ug/L) in LAZ (ug/L)
Contaminant
(ug/L) Source Neck Distal Source Neck Distal
Area Area Area Area Area? Area
TCE 5 3140 4120 7440 7710 1500 7600
PCE 5 260 50 25 100 <MDL 2.09
cis-DCE 70 4720 107 432 104 400 200

! Based on 2011 DPT data; no LAZ wells in this area
Based on 4Q2016 data unless otherwise noted
MCL - maximum contaminant level

MDL - minimum detection limit
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Table 2. Chronology of Events
Description of Activity Date
Action Memorandum and Responsiveness Summary Submitted to 5/29/2018
SCDHEC and USEPA
PDI Field Activities 9/2018 — 1/2019
Subcontractor Submitted Final Design Report to SRNS 3/28/2019
SCDHEC Issues UIC Permit to Construct ZVI Injection Wells 4/25/2019
RA Field Activities Start 5/29/2019
Installation of ZVI-PRB Injection Wells 5/29/2020
SCDHEC Issues Approval of Program Plan to Install Resistivity Strings 6/3/2019
and In-Wall Monitoring Wells
Installation of Resistivity Strings 6/10/2020
RADP with EMP (Rev. 1) Submitted to SCDHEC and USEPA 7/8/2019
SCDHEC Issues UIC Permit to Operate 34 Wells (22 Injection Wells and
12 Monitoring Wells) 712312019
ZVI Injections Begin 8/7/2019
ZVI-PRB Site Visit by USEPA and SCDHEC 8/20/2019 & 10/8/2019
ZVTI Injections Completed 12/11/2019
Installation of 4 In-Wall Monitoring Wells 12/17/2019
Placement of Injection Wells (18 of 22) in Closed State 1/14/2020
Abandonment of 23 Resistivity Strings 1/14/2020
Post-Construction HPIT 1/27/2020
ZVI-PRB Construction Demobilization Completed 1/30/2020
Acceptance of FAI Documenting Completion of ZVI Injection, In-Wall
Monitoring Well Installation, Resistivity String Abandonment, Placement 3/2/2020
of Injection Wells in Closed State
Installation and Development of Additional Monitoring Wells Begin 3/9/2020
Installation and Development of Additional Monitoring Wells Completed 6/2/2020
Acceptance of FAI Documenting Completion of 8 Additional Monitoring
Wells 6/8/2020
P@acement of Access Contrqls (Concrete Jersey Barriers, Barricades, 6/24/2020
Signage) at the ZVI-PRB Site
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Table 3. ZVI-PRB Injection Well Construction Details

PRB Information Boring Information Panel A Panel B Panel C
Siegitom 1D Nu:)nfber BISEOBm Eslzxrfif:n DZO':}? 10 ¢ E]?e()\fzti(t)irgn Bg;t[c;m Elg/grt)ion Top of A E]?e()\fzti(t)irgn Bg;t]t;m Elel:z(:i[t)ion Top of B E?e()\:::ir:n Bg;tgm El:;/(;lt)ion Top of C
Expansion st o'f B(l))ring Of.A Casing Of.A Chsiingg Of.B Casing Of.B i Of.c Casing Of.c Chsiing
iz Depth Boring [ft bes] Casing [ft bgs] Casing [ft bgs] Casing [ft bes] Casing [ft bgs] Casing [ft bes] Casing [ft bgs]
0Old ID New ID [ft bgs] [ft amsl] [ft amsl] [ft amsl] [ft amsl] [ft amsl] [ft amsl] [ft amsl]

FO1 PGF001 6 136.5 309.80 138.5 172.80 137.0 182.80 127.0 187.80 122.0 197.80 112.0 202.80 107.0 212.80 97.0
F02 PGF002 6 136.5 309.83 138.5 172.83 137.0 182.83 127.0 187.83 122.0 197.83 112.0 202.83 107.0 212.83 97.0
FO3 PGF003 6 136.8 310.07 138.5 173.07 137.0 183.07 127.0 188.07 122.0 198.07 112.0 203.07 107.0 213.07 97.0
F04 PGF004 6 136.9 310.17 139.5 172.17 138.0 182.17 128.0 187.17 123.0 197.17 113.0 202.17 108.0 212.17 98.0
FO5 PGF005 6 136.7 310.38 138.5 173.38 137.0 183.38 127.0 188.38 122.0 198.38 112.0 203.38 107.0 213.38 97.0
F06 PGF006 6 137.4 310.80 142.1 170.20 140.6 180.20 130.6 185.20 125.6 195.20 115.6 200.20 110.6 210.20 100.6
F07 PGF007 6 137.5 310.94 140.1 172.34 138.6 182.34 128.6 187.34 123.6 197.34 113.6 202.34 108.6 212.34 98.6
FO8 PGF008 6 137.8 311.22 139.2 173.52 137.7 183.52 127.7 188.52 122.7 198.52 112.7 203.52 107.7 213.52 97.7
F09 PGF009 6 138.1 311.46 139.8 173.16 1383 183.16 1283 188.16 1233 198.16 1133 203.16 108.3 213.16 98.3
F10 PGF010 6 138.2 311.59 139.8 173.29 1383 183.29 1283 188.29 1233 198.29 1133 203.29 108.3 213.29 98.3
F11 PGFO11 6 137.0 311.81 138.5 174.81 137.0 184.81 127.0 189.81 122.0 199.81 112.0 204.81 107.0 214.81 97.0
F12 PGF012 6 137.2 312.03 139.5 174.03 138.0 184.03 128.0 189.03 123.0 199.03 113.0 204.03 108.0 214.03 98.0
F13 PGF013 6 137.3 312.18 139.5 174.18 138.0 184.18 128.0 189.18 123.0 199.18 113.0 204.18 108.0 214.18 98.0
F14 PGF014 6 137.5 312.40 139.4 174.50 137.9 184.50 127.9 189.50 122.9 199.50 1129 204.50 107.9 214.50 97.9
F15 PGF015 6 137.7 312.55 1393 174.75 137.8 184.75 127.8 189.75 122.8 199.75 112.8 204.75 107.8 214.75 97.8
Fl6 PGF016 6 136.4 312.75 137.8 176.45 136.3 186.45 126.3 191.45 1213 201.45 1113 206.45 106.3 216.45 96.3
F17 PGF017 6 136.5 312.87 137.9 176.47 136.4 186.47 126.4 191.47 121.4 201.47 111.4 206.47 106.4 216.47 96.4
F18 PGF018 6 136.9 313.26 138.7 176.06 137.2 186.06 127.2 191.06 1222 201.06 1122 206.06 107.2 216.06 97.2
F19 PGF019 5 122.6 313.64 125.4 189.74 123.9 199.74 113.9 204.74 108.9 214.74 98.9
F20 PGF020 5 123.0 314.02 125.9 189.62 1244 199.62 114.4 204.62 109.4 214.62 99.4
F21 PGF021 5 122.3 314.39! 1242 191.69 122.7 201.69 112.7 206.69 107.7 216.69 97.7
F22 PGF022 5 122.6 31491 124.0 192.41 1225 202.41 1125 207.41 107.5 217.41 97.5
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Table 3. ZVI-PRB Injection Well Construction Details (Continued)

PRB Information Boring Information Panel D Panel E Panel F
Station ID Nu:)nfber Bl(:g%m E?:\r/ef::?:n gg]illl E?eoxf:t)gln B(()J;tgm El;/(;lsion Top pf D E?eoxf:t)?gn Bg?(ém El;/(;lsion Top gf E E]?eo\:zti(t)irgn Bg}t;m Ele—l\-/(;lt)ion Top pf F
Expansion Earget of Boring O.f Of.D Casing Of.D Chsitag Of.E Casing Of.E Cimsing Of.F Casing Of.F Chsitug
iz epth [ft ams] Boring Casing [ft bes] Casing [ft bgs] Casing [ft bes] Casing [ft bgs] Casing [ft bgs] Casing [ft bgs]
Old ID New ID [ft bgs] [ft bgs] [ft amsl] [ft amsl] [ft amsl] [ft amsl] [ft amsl] [ft amsl]

FOl PGF001 6 136.5 309.80 138.5 217.80 92.0 227.80 82.0 232.80 71.0 242.80 67.0 247.80 62.0 257.80 52.0
F02 PGF002 6 136.5 309.83 138.5 217.83 92.0 227.83 82.0 232.83 71.0 242.83 67.0 247.83 62.0 257.83 52.0
F03 PGF003 6 136.8 310.07 138.5 218.07 92.0 228.07 82.0 233.07 71.0 243.07 67.0 248.07 62.0 258.07 52.0
F04 PGF004 6 136.9 310.17 139.5 217.17 93.0 227.17 83.0 232.17 78.0 242.17 68.0 247.17 63.0 257.17 53.0
FO5 PGF005 6 136.7 310.38 138.5 218.38 92.0 228.38 82.0 233.38 71.0 243.38 67.0 248.38 62.0 258.38 52.0
F06 PGF006 6 137.4 310.80 142.1 215.20 95.6 225.20 85.6 230.20 80.6 240.20 70.6 245.20 65.6 255.20 55.6
F07 PGF007 6 137.5 310.94 140.1 217.34 93.6 227.34 83.6 232.34 78.6 242.34 68.6 247.34 63.6 257.34 53.6
FO8 PGF008 6 137.8 311.22 139.2 218.52 92.7 228.52 82.7 233.52 71.7 243.52 67.7 248.52 62.7 258.52 52.7
F09 PGF009 6 138.1 311.46 139.8 218.16 933 228.16 833 233.16 783 243.16 68.3 248.16 63.3 258.16 533
F10 PGF010 6 138.2 311.59 139.8 218.29 933 228.29 833 233.29 78.3 243.29 68.3 248.29 63.3 258.29 533
Fl11 PGFO11 6 137.0 311.81 138.5 219.81 92.0 229.81 82.0 234.81 71.0 244.81 67.0 249.81 62.0 259.81 52.0
F12 PGFO012 6 137.2 312.03 139.5 219.03 93.0 229.03 83.0 234.03 78.0 244.03 68.0 249.03 63.0 259.03 53.0
F13 PGFO013 6 137.3 312.18 139.5 219.18 93.0 229.18 83.0 234.18 78.0 244.18 68.0 249.18 63.0 259.18 53.0
F14 PGF014 6 137.5 312.40 139.4 219.50 92.9 229.50 829 234.50 719 244.50 67.9 249.50 62.9 259.50 52.9
F15 PGFO015 6 137.7 312.55 139.3 219.75 92.8 229.75 82.8 234.75 77.8 244.75 67.8 249.75 62.8 259.75 52.8
F16 PGF016 6 136.4 312.75 137.8 22145 91.3 231.45 81.3 236.45 76.3 246.45 66.3 251.45 61.3 261.45 51.3
F17 PGFO017 6 136.5 312.87 137.9 221.47 91.4 231.47 814 236.47 76.4 246.47 66.4 251.47 614 261.47 514
F18 PGF018 6 136.9 313.26 138.7 221.06 922 231.06 822 236.06 772 246.06 67.2 251.06 62.2 261.06 522
F19 PGF019 5 122.6 313.64 1254 219.74 93.9 229.74 839 234.74 78.9 244.74 68.9 249.74 63.9 259.74 53.9
F20 PGF020 5 123.0 314.02 1259 219.62 94.4 229.62 84.4 234.62 79.4 244.62 69.4 249.62 64.4 259.62 54.4
F21 PGF021 5 122.3 314.39! 124.2 221.69 92.7 231.69 82.7 236.69 717 246.69 67.7 251.69 62.7 261.69 52.7
F22 PGF022 5 122.6 314.91 124.0 22241 92.5 232.41 825 237.41 71.5 247.41 67.5 252.41 62.5 262.41 52.5

' F21 (PGF021) surface elevation is an approximation.

amsl - above mean sea level
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Table 4. ZVI-PRB Resistivity String Construction Details

; Target Surface Actual Location Elevation | Depth of Elevati_on Deptl_l of | Elevation | Depth of | Elevation | Depthof | Elevation Depth of
Station Numl?er of Enc_l of Blvrren | P ot Along 1 of Blfa.ck Bla.ck of W_hlte Wh1te of Red Refi of Gr.een Grgen of Ore_mge Orar}ge
ID Receivers Tip [ft amsl] [ft bes] Alignment Receiver | Receiver | Receiver | Receiver | Receiver | Receiver | Receiver | Receiver Receiver Receiver
[ft bgs] [ft] [ft amsl] [ft bgs] [ft amsl] [ft bgs] [ft amsl] [ft bgs] [ft amsl] [ft bgs] [ft amsl] [ft bgs]
RRO1 19 137.0 309.56 137.3 -2.0 173.26 136.3 178.26 1313 183.26 126.3 188.26 1213 193.26 116.3
RRO2 19 137.2 309.76 1373 8.2 173.46 136.3 178.46 1313 183.46 126.3 188.46 1213 193.46 116.3
RRO3 19 137.2 309.83 137.3 20.2 173.53 136.3 178.53 1313 183.53 126.3 188.53 1213 193.53 116.3
RR04 19 1373 309.99 1373 32.7 173.69 136.3 178.69 1313 183.69 126.3 188.69 1213 193.69 116.3
RRO5 19 136.9 310.07 137.0 443 174.07 136.0 179.07 131.0 184.07 126.0 189.07 121.0 194.07 116.0
RR06 19 137.6 310.29 137.5 56.5 173.79 136.5 178.79 131.5 183.79 126.5 188.79 121.5 193.79 116.5
RRO7 19 136.0 310.22 136.1 68.3 175.12 135.1 180.12 130.1 185.12 125.1 190.12 120.1 195.12 115.1
RRO8 19 136.3 310.52 136.3 92.7 175.22 1353 180.22 1303 185.22 125.3 190.22 120.3 195.22 1153
RR09 19 136.9 310.78 136.3 105.5 175.48 1353 180.48 130.3 185.48 1253 190.48 120.3 195.48 1153
RR10 19 137.1 310.96 137.0 117.8 174.96 136.0 179.96 131.0 184.96 126.0 189.96 121.0 194.96 116.0
RRI11 19 137.6 311.34 137.5 130.8 174.84 136.5 179.84 131.5 184.84 126.5 189.84 121.5 194.84 116.5
RR12 19 137.9 311.61 137.7 142.9 17491 136.7 179.91 131.7 184.91 126.7 189.91 121.7 194.91 116.7
RR13 19 135.6 311.96 135.7 155.2 177.26 134.7 182.26 129.7 187.26 124.7 192.26 119.7 197.26 114.7
RR14 19 136.0 312.28 136.6 167.0 176.68 135.6 181.68 130.6 186.68 125.6 191.68 120.6 196.68 115.6
RRI15 19 136.4 312.16 136.4 183.0 176.76 1354 181.76 1304 186.76 125.4 191.76 120.4 196.76 1154
RR16 19 136.4 312.20 136.4 195.9 176.80 1354 181.80 130.4 186.80 125.4 191.80 120.4 196.80 115.4
RR17 19 1342 312.37 134.4 209.7 178.97 1334 183.97 1284 188.97 123.4 193.97 1184 198.97 113.4
RR18 19 135.9 312.79? 136.1 2222 177.69 135.1 182.69 130.1 187.69 125.1 192.69 120.1 197.69 115.1
RR19 19 136.3 313.19 136.3 2342 177.89 1353 182.89 1303 187.89 125.3 192.89 120.3 197.89 1153
RR20 16 122.5 313.56 122.5 246.1 192.06 121.5 197.06 116.5 202.06 1115 207.06 106.5 212.06 101.5
RR21 16 122.9 314.02 1235 258.6 191.52 122.5 196.52 117.5 201.52 112.5 206.52 107.5 211.52 102.5
RR22 16 121.7 314.35 121.7 270.2 193.65 120.7 198.65 115.7 203.65 110.7 208.65 105.7 213.65 100.7
RR23 16 122.0 314.65 121.9 282.5 193.75 120.9 198.75 115.9 203.75 110.9 208.75 105.9 213.75 100.9
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Table 4. ZVI-PRB Resistivity String Construction Details (Continued)

; Target Surface Actual End Location Elevation Depth of | Elevation | Depth of | Elevation | Depth of | Elevation | Depth of | Elevation | Depth of
Station Numl?er of Enq of Elevation of Tip Along 1 of Ye%low Yell_ow of B}ue Blge of Pumle Purple of G_ray Grgy of Br9wn Brown
ID Receivers Tip [ft amsl] [t bes] Alignment Receiver Receiver | Receiver | Receiver Receiver Receiver | Receiver | Receiver | Receiver | Receiver
[ft bgs] [ft] [ft amsl] [ft bgs] [ft amsl] [ft bgs] [ft amsl] [ft bgs] [ft amsl] [ft bgs] [ft amsl] [ft bgs]
RRO1 19 137.0 309.56 137.3 -2.0 198.26 1113 203.26 106.3 208.26 101.3 213.26 96.3 218.26 91.3
RRO2 19 137.2 309.76 137.3 8.2 198.46 1113 203.46 106.3 208.46 101.3 213.46 96.3 218.46 913
RRO3 19 137.2 309.83 137.3 20.2 198.53 1113 203.53 106.3 208.53 101.3 213.53 96.3 218.53 91.3
RR04 19 1373 309.99 137.3 32.7 198.69 1113 203.69 106.3 208.69 101.3 213.69 96.3 218.69 913
RRO5 19 136.9 310.07 137.0 443 199.07 111.0 204.07 106.0 209.07 101.0 214.07 96.0 219.07 91.0
RR06 19 137.6 310.29 137.5 56.5 198.79 1115 203.79 106.5 208.79 101.5 213.79 96.5 218.79 91.5
RRO7 19 136.0 310.22 136.1 68.3 200.12 110.1 205.12 105.1 210.12 100.1 215.12 95.1 220.12 90.1
RRO8 19 136.3 310.52 136.3 92.7 200.22 110.3 205.22 105.3 210.22 100.3 215.22 95.3 220.22 90.3
RR09 19 136.9 310.78 136.3 105.5 200.48 110.3 205.48 105.3 210.48 100.3 215.48 95.3 220.48 90.3
RR10 19 137.1 310.96 137.0 117.8 199.96 111.0 204.96 106.0 209.96 101.0 214.96 96.0 219.96 91.0
RRI11 19 137.6 311.34 137.5 130.8 199.84 1115 204.84 106.5 209.84 101.5 214.84 96.5 219.84 91.5
RR12 19 137.9 311.61 137.7 142.9 199.91 111.7 204.91 106.7 209.91 101.7 21491 96.7 21991 91.7
RR13 19 135.6 311.96 135.7 155.2 202.26 109.7 207.26 104.7 212.26 99.7 217.26 94.7 222.26 89.7
RR14 19 136.0 312.28 136.6 167.0 201.68 110.6 206.68 105.6 211.68 100.6 216.68 95.6 221.68 90.6
RRI15 19 136.4 312.16 136.4 183.0 201.76 1104 206.76 105.4 211.76 100.4 216.76 95.4 221.76 90.4
RR16 19 136.4 312.20 136.4 195.9 201.80 110.4 206.80 105.4 211.80 100.4 216.80 95.4 221.80 90.4
RR17 19 1342 312.37 134.4 209.7 203.97 108.4 208.97 103.4 213.97 98.4 218.97 93.4 223.97 88.4
RR18 19 135.9 312.79% 136.1 2222 202.69 110.1 207.69 105.1 212.69 100.1 217.69 95.1 222.69 90.1
RR19 19 136.3 313.19 136.3 2342 202.89 110.3 207.89 105.3 212.89 100.3 217.89 95.3 222.89 90.3
RR20 16 122.5 313.56 122.5 246.1 217.06 96.5 222.06 91.5 227.06 86.5 232.06 81.5 237.06 76.5
RR21 16 122.9 314.02 123.5 258.6 216.52 97.5 221.52 92.5 226.52 87.5 231.52 82.5 236.52 77.5
RR22 16 121.7 314.35 121.7 270.2 218.65 95.7 223.65 90.7 228.65 85.7 233.65 80.7 238.65 75.7
RR23 16 122.0 314.65 121.9 282.5 218.75 95.9 223.75 90.9 228.75 85.9 233.75 80.9 238.75 75.9
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Table 4. ZVI-PRB Resistivity String Construction Details (Continued)

; Target Surface Actual End Location Elevation | Depth of Elevatiqn of Depth.of Elevation Depth of | Elevation of Depth of Elevation | Depth of
Station Numl?er of Enq of Elevation of Tip Along 1 of B/Red B/Red B/Whlte B/Wl_‘nte of B/Qreen B/Grgen B/Yel_low B/Y el.low of B/Blue B/B!ue
ID Receivers Tip [ft amsl] [t bes] Alignment Receiver | Receiver Receiver Receiver Receiver Receiver Receiver Receiver Receiver Receiver
[ft bgs] [ft] [ft amsl] [ft bgs] [ft amsl] [ft bgs] [ft amsl] [ft bgs] [ft amsl] [ft bgs] [ft amsl] [ft bgs]
RRO1 19 137.0 309.56 137.3 -2.0 223.26 86.3 228.26 81.3 233.26 76.3 238.26 71.3 243.26 66.3
RRO2 19 137.2 309.76 137.3 8.2 223.46 86.3 228.46 81.3 233.46 76.3 238.46 713 243.46 66.3
RRO3 19 137.2 309.83 137.3 20.2 223.53 86.3 228.53 81.3 233.53 76.3 238.53 71.3 243.53 66.3
RR04 19 1373 309.99 137.3 32.7 223.69 86.3 228.69 81.3 233.69 76.3 238.69 713 243.69 66.3
RRO5 19 136.9 310.07 137.0 443 224.07 86.0 229.07 81.0 234.07 76.0 239.07 71.0 244.07 66.0
RR06 19 137.6 310.29 137.5 56.5 223.79 86.5 228.79 81.5 233.79 76.5 238.79 71.5 243.79 66.5
RRO7 19 136.0 310.22 136.1 68.3 225.12 85.1 230.12 80.1 235.12 75.1 240.12 70.1 245.12 65.1
RRO8 19 136.3 310.52 136.3 92.7 225.22 853 230.22 80.3 235.22 75.3 240.22 70.3 245.22 65.3
RR09 19 136.9 310.78 136.3 105.5 225.48 85.3 230.48 80.3 235.48 753 240.48 70.3 245.48 65.3
RR10 19 137.1 310.96 137.0 117.8 224.96 86.0 229.96 81.0 234.96 76.0 239.96 71.0 244.96 66.0
RRI11 19 137.6 311.34 137.5 130.8 224.84 86.5 229.84 81.5 234.84 76.5 239.84 71.5 244.84 66.5
RR12 19 137.9 311.61 137.7 142.9 22491 86.7 22991 81.7 23491 76.7 23991 71.7 24491 66.7
RR13 19 135.6 311.96 135.7 155.2 227.26 84.7 232.26 79.7 237.26 74.7 242.26 69.7 247.26 64.7
RR14 19 136.0 312.28 136.6 167.0 226.68 85.6 231.68 80.6 236.68 75.6 241.68 70.6 246.68 65.6
RRI15 19 136.4 312.16 136.4 183.0 226.76 85.4 231.76 80.4 236.76 75.4 241.76 70.4 246.76 65.4
RR16 19 136.4 312.20 136.4 195.9 226.80 85.4 231.80 80.4 236.80 75.4 241.80 70.4 246.80 65.4
RR17 19 1342 312.37 134.4 209.7 228.97 834 233.97 78.4 238.97 73.4 243.97 68.4 248.97 63.4
RR18 19 135.9 312.79% 136.1 2222 227.69 85.1 232.69 80.1 237.69 75.1 242.69 70.1 247.69 65.1
RR19 19 136.3 313.19 136.3 2342 227.89 853 232.89 80.3 237.89 75.3 242.89 70.3 247.89 65.3
RR20 16 122.5 313.56 122.5 246.1 242.06 71.5 247.06 66.5 252.06 61.5 257.06 56.5 262.06 51.5
RR21 16 122.9 314.02 123.5 258.6 241.52 72.5 246.52 67.5 251.52 62.5 256.52 57.5 261.52 52.5
RR22 16 121.7 314.35 121.7 270.2 243.65 70.7 248.65 65.7 253.65 60.7 258.65 55.7 263.65 50.7
RR23 16 122.0 314.65 121.9 282.5 243.75 70.9 248.75 65.9 253.75 60.9 258.75 55.9 263.75 50.9
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Table 4. ZVI-PRB Resistivity String Construction Details (Continued)

; Target Surface Actual End Location Elevation of | Depth of | Elevation of Depth of Elevation Depth of | Elevation | Depth of
Station Numl?er of Enq of Elevation of Tip Along 1 B/Pu?plcE B/Pug)le B/Orqnge B/Orz?nge of W/Blue W/B_lue of W/.Red W/Red
ID Receivers Tip [ft amsl] [t bes] Alignment Receiver Receiver Receiver Receiver Receiver Receiver Receiver Receiver
[ft bgs] [ft] [ft amsl] [ft bgs] [ft amsl] [ft bgs] [ft amsl] [ft bgs] [ft amsl] [ft bgs]

RRO1 19 137.0 309.56 1373 -2.0 248.26 613 253.26 56.3 258.26 513 263.26 46.3
RR02 19 137.2 309.76 1373 8.2 248.46 61.3 253.46 56.3 258.46 513 263.46 46.3
RRO3 19 137.2 309.83 1373 20.2 248.53 613 253.53 56.3 258.53 513 263.53 46.3
RR04 19 1373 309.99 1373 32.7 248.69 61.3 253.69 56.3 258.69 513 263.69 46.3
RRO5 19 136.9 310.07 137.0 443 249.07 61.0 254.07 56.0 259.07 51.0 264.07 46.0
RR06 19 137.6 310.29 137.5 56.5 248.79 61.5 253.79 56.5 258.79 51.5 263.79 46.5
RRO7 19 136.0 310.22 136.1 68.3 250.12 60.1 255.12 55.1 260.12 50.1 265.12 451
RRO8 19 136.3 310.52 136.3 92.7 250.22 60.3 255.22 553 260.22 50.3 265.22 453
RR09 19 136.9 310.78 136.3 105.5 250.48 60.3 255.48 553 260.48 50.3 265.48 453
RR10 19 137.1 310.96 137.0 117.8 249.96 61.0 254.96 56.0 259.96 51.0 264.96 46.0
RRI11 19 137.6 311.34 137.5 130.8 249.84 61.5 254.84 56.5 259.84 51.5 264.84 46.5
RR12 19 137.9 311.61 137.7 142.9 249.91 61.7 25491 56.7 25991 51.7 264.91 46.7
RR13 19 135.6 311.96 135.7 155.2 252.26 59.7 257.26 54.7 262.26 49.7 267.26 44.7
RR14 19 136.0 312.28 136.6 167.0 251.68 60.6 256.68 55.6 261.68 50.6 266.68 45.6
RRI15 19 136.4 312.16 136.4 183.0 251.76 60.4 256.76 55.4 261.76 50.4 266.76 454
RR16 19 136.4 312.20 136.4 195.9 251.80 60.4 256.80 55.4 261.80 50.4 266.80 454
RR17 19 1342 312.37 134.4 209.7 253.97 58.4 258.97 534 263.97 48.4 268.97 43.4
RR18 19 1359 312.79* 136.1 2222 252.69 60.1 257.69 55.1 262.69 50.1 267.69 451
RR19 19 136.3 313.19 136.3 2342 252.89 60.3 257.89 553 262.89 50.3 267.89 453
RR20 16 122.5 313.56 122.5 246.1 267.06 46.5

RR21 16 122.9 314.02 123.5 258.6 266.52 475

RR22 16 121.7 314.35 121.7 270.2 268.65 457

RR23 16 122.0 314.65 121.9 282.5 268.75 459

! Location along alignment is from Northernmost injection (PGF) well.
2 RR18 surface elevation is an approximation.
Colors denote wire colors used for receivers.

amsl - above mean sea level
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Table 5. ZVI Injection Quantities
Station ID Panel Designation Total ZVI Weight RADP Target Weight?
old ID | New ID A B C D E F [Ibs or US tons] [Ibs or US tons]
FO1 PGF001 11340 11340 11340 11340 11340 7005 63705 64800
FO2 PGF002 11340 11340 15347 15402 11340 7005 71774 64800
FO3 PGF003 11340 11340 15347 15347 11340 7005 71719 64800
FO4 PGF004 11340 11340 15347 15347 11340 7005 71719 64800
FO5 PGF005 11340 11340 15347 15347 11340 7005 71719 64800
FO6 PGF006 11340 11340 15347 15347 11340 7005 71719 64800
FO7 PGF007 11340 11340 15347 15347 11340 7005 71719 64800
FO8 PGF008 11340 11340 15347 15347 11340 7005 71719 64800
FO9 PGF009 11340 11340 15347 15347 11340 7005 71719 64800
F10 PGF010 11340 11340 15347 15347 15347 7005 75726 64800
F11 PGF011 11340 11340 15347 15347 15347 7005 75726 64800
F12 PGF012 11340 11340 15347 15347 15347 7005 75726 64800
F13 PGF013 11340 11342 15347 15347 15347 7005 75728 64800
F14 PGF014 11340 11340 15347 15347 15347 7005 75726 64800
F15 PGFO015 11340 11340 15347 15347 15347 7005 75726 64800
F16 PGF016 11340 11340 15347 15399 15347 7005 75778 64800
F17 PGF017 11340 11340 11340 15347 15347 7005 71719 64800
F18 PGF018 11340 11340 11340 15347 15347 7005 71719 64800
F19 PGF019 11340 11340 15347 15347 7005 60379 54000
F20 PGF020 11340 11340 15347 15347 7005 60379 54000
F21 PGF021 11340 11340 20261 20261 7005 70207 54000
F22 PGF022 0 0 0 0 7005 7005 54000
Total ZVI Injected [lbs] 204120 238142 298245 323301 291138 154110 1431844 1274400
Total ZVI Injected [US tons] 102.1 119.1 149.1 161.7 145.6 77.1 715.9 637.2
Washout Weight [lbs] 6700 5580 6580 2960 4460 660 26940 -
Retained Weight [lbs] 197420 232562 291665 320341 286678 153450 1482116 -
Retained Weight [US tons] 98.7 116.3 145.8 160.2 143.3 76.7 741.1 -

! Quantities represent injected quantities. This does not account for ZVI losses due to washout.
2 RADP target weights were determined based on a design thickness of 4 in. and a ZVI bulk density of 180 pcf. Actual ZVI bulk densities averaged 151 pcf.
Highlighted weights indicate the "hot-spots" agreed on by the project team.
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Table 6. In-Wall Monitoring Well Construction Details
Station Grour_ld Pad' L] (_Zasmg Construction LT 62 POEECY Screen Sc?een Filter Pack/Depth Completion
D Elevation | Elevation | Depth | Diameter Material Screen Interval Length Size [ft bes] Date
[ft amsl] [ft amsl] | [ft bgs] [in.] [ft bgs] [ft bgs] [ft] [in.] &
PIWO001D  310.268 310.599 106.6 1 Schgd\;?e 40 86.6 86.6-106.6 20 0.010 #2 Sand/4.6-43.0 ZV1/43.0-106.6 12/17/2019
PIW002D  311.739 312.138 93.0 1 VIS 78.0 78.0-93.0 15 0.010 #2 Sand/3.0-44.5 ZV1/44.5-93.0 12/17/2019
Schedule 40
PIWO003D  312.987 313.134 92.1 1 PVC 72.1 72.1-92.1 20 0.010 #2 Sand/4.7-45.0 ZV1/45.0-92.1 12/18/2019
Schedule 40
PIW004D  314.324 314.577 82.9 1 VIS 62.9 62.9-82.9 20 0.010 #2 Sand/4.0-43.7 ZV1/43.7-82.9 12/18/2019
Schedule 40

amsl - above mean sea level
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Table 7. Summary of Deviations

Item Change Reason

1 The injection well station IDs This change was necessary as there are already wells within SRNS' database of wells with IDs FO1-F22.
changed from FO1-F22 to
PGF001-PGF022.

2 The locations and depths of Prior to the PAGW OU NTC RA construction, a gravel pad was constructed at the ZVI-PRB site to provide stability. This pad increased the
the resistivity strings differed ground surface elevation slightly in some areas. The total depths of the resistivity strings were increased to account for this change in elevation.
slightly from the design in the
RADP. RRO1 was moved During installation of RRO1, the resistivity string was pulled up ~3.7 m (12 ft) while trying to extract the CPT rods and had to be abandoned in
slightly toward RR02. RR11, | place. Therefore, RRO1 was installed a second time and its location was moved less than 0.30 m (1 ft) toward RR02 in order to decrease with
RR12, and RR13 were moved | interference with the abandoned RRO1. In addition, the locations of RR11-RR 14 were moved due to drill rig access constraints from
1.2 m (4 ft) closer to the ZVI- monitoring wells in close proximity. RR11-RR13 were moved 1.2 m (4 ft) closer to the ZVI-PRB and RR14 was moved 0.91 m (3 ft) closer to
PRB and RR14 was moved 0.9 | the ZVI-PRB. The remaining resistivity strings maintained a 7.3 m (24 ft) offset from the ZVI-PRB.

m (3 ft) closer. The depths of

all resistivity strings were The changes to resistivity string locations and depths did not hamper the ability to monitor, and therefore all associated performance objectives
slightly deeper than proposed were met.

in the RADP and are

summarized in Table 4.

3 Per the RADP, injection wells | Prior to the PAGW OU NTC RA construction, a gravel pad was constructed at the ZVI-PRB site to provide stability. This pad increased the
were to be installed with a ground surface elevation slightly in some areas. The total depths of the injection wells were increased to account for this change in elevation.
total depth of 41.1 m (135 ft) In addition, injection well PGF006 was installed deeper than intended due to difficulties in reaching a stable bottom during drilling. At PGF006
bgs for PGF001-PGF018 and the formation washed out to a depth of 44.2 m (145 ft) bgs. After adding 13 bags of #2 filter sand (22.7 kg [50 1b] bags) the driller attempted to
36.6 m (120 ft) bgs for install the injection well at target depth. The injection well assembly settled to a depth of 42.7 m (140 ft) bgs. The project team discussed this
PGF019-PGF022. These with the subcontractor and determined the slight difference in elevation would not cause an issue with ZVI-PRB construction, as the ZVI
depths were increased slightly | fracture would propagate toward the adjacent injection wells. The change is not anticipated to affect the ZVI-PRB performance, and therefore
and are summarized in Table the performance objective is met.

3.

4 ZV1 was not injected in During installation of the injection wells, the riser for PGF022 was damaged. GeoSierra excavated down 1.8 m (6 ft) around the riser, cut the
PGF022 for the depth interval | riser, and welded on new riser piper to grade. During installation of the packer in PGW022 for injections, the packer ended up lodged in Panel
18.3-36.6 m (60-120 ft) E at 22.3 m (73 ft) bgs. Therefore, no ZVI could be injected in Panels B, C, D, and E of PGF022. The ZVI allocated for the four panels that
(Panels B, C, D, and E). could not be isolated was redistributed in a targeted approach, as described in item 5 below. During injections in PGF021, active resistance

mapping images showed evidence of ZVI propagation toward PGF(022 for Panels B-E. Considering that ZVI was propagating from PGF021
toward PGF022, and that the TCE concentrations in Panels B-E of PGF022 are relatively low, the project team agreed to not injecting in Panels
B-E at PGF022. This deviation is not anticipated to reduce the overall performance of the ZVI-PRB and the final ZVI-PRB still addresses over
90% of the cVOC contaminant plume, therefore the performance objective is met.
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Table 7. Summary of Deviations (Continued)

Item

Change

Reason

5

The envisioned ZVI-PRB in the RADP had a 10.2 cm (4 in.)
nominal thickness and required 627 metric tons (691 US tons)
of ZVI with 10% additional ZVI allocated for waste (total of
~689 metric tons [760 US tons] of ZVI). The design intended
the ZVI-PRB thickness to be consistent throughout. However,
the constructed ZVI-PRB has varying thicknesses throughout
the barrier due to changes in the target injection weight of ZVI
made by the project team. The amount of ZVI injected in
Panel C of PGF002-PGF016, Panel D of PGF002-PGF021,
and Panel E of PGF010-PGF021 was increased. The amount
of ZVI injected in Panel F of all injection wells was

decreased.

For construction of a typical ZVI-PRB, GeoSierra orders an additional 10% of ZVI to account for potential
losses in broken supersacks, bad batches, washout, etc. in order to ensure the correct amount of ZVI is
retained in the subsurface per the design. For Panel A and B injections, GeoSierra injected 105% of the
target weight of ZVI to account for washout losses and held 5% of the ZVI back as a buffer for unforeseen
losses. After completing Panel A and B, it was determined that actual losses were much lower due to
process efficiency and low washout returns. Therefore, 3% of the remaining 5% buffer was distributed to a
list of 47 "hot-spots" determined by SRNS to be the expansion casings that transect the highest TCE
concentrations in the cVOC plume.

In addition to redistributing a portion of the buffer ZVI, the project team agreed that the top panel (Panel F)
thickness could be reduced due to TCE concentrations being significantly lower than the remainder of the
ZVI-PRB. The thickness in Panel F was reduced from 10.2 cm (4 in.) to 5.1 cm (2 in.). The reduction in

Z V1 thickness will not have an impact on ZVI-PRB effectiveness. The 'excess' ZVI was redistributed to the
47 "hot-spots" determined from analysis of soil boring plugs.

Lastly, 'excess' ZVI was realized from Panels B-E of PGF022 due to no injections as described in item 4.
ZV1 allocated for Panel B and C of PGF022 was distributed to the "hot-spots." Half of the ZVI allocated
for Panel D and E of PGF022 was distributed to the "hot-spots," and the other half was added to the weights
for Panel D and E of PGF021 based on observations of propagation from PGF021 to PGF022 in the active
resistance mapping images.

The resulting ZVI-PRB thickness in Panels A-E is greater than the design thickness described in the RADP.
The final thickness of Panel F is ~7.8 ¢cm (3.1 in.) based on a bulk density of 151 pef (See item 6). Panel F
is the only panel that saw a reduced thickness from the RADP but is still anticipated to achieve at least 90%
reduction in TCE mass flux due to lower influent concentrations. Therefore, the performance objective is
met.

This deviation is explained in detail in SDDR 7 (Appendix H)

The ZVI bulk density in the RADP was to be 2,883 kg/m?
(180 pcf). The average bulk density of the delivered ZVI was
2,419 kg/m? (151 pcf).

The difference in bulk density was the result of an incorrect reference in the RADP. The design referenced
the bulk density of ZVI used in the Treatability Study during the PDI. The bulk density of 151 pcf is within
specifications for the ZVI selected for the PAGW OU NTC RA. This deviation is explained in SDDR 6
(Appendix I). The correction in the ZVI bulk density shows that the ZVI-PRB nominal thickness is greater
than calculated with the higher value. Therefore, this deviation does not lead to a reduction in the ZVI-PRB
performance, and the performance objective is met.
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Table 8. ZVI Gel Mixture Ingredient Quantities

Product per Gallon Max Weight By Total Amount
Ingredient of Water UIC Permit! Used?
[lbs] [lbs] [lbs]

ZVI 8-10 1,600,000 1,520,000
HPG 0.05-0.06 13,000 11,202
Acetic Acid 0.001 - 0.002 500 237
E:Eefmss' 0.046 - 0.065 20,000 12,831°
HPG Enzyme 0.001 - 0.002 500 3953
Sodium Chloride 0.02-0.03 4,000 3,462

! Maximum weights set by UIC Permit Table 6C (SRNS 2019b).

2 Totals are the amounts of each ingredient used. Therefore, the injected amount
is slightly less than these values.

3 Weight of cross-linker and enzyme was estimated based on the typical amounts
used per gallon of water. Approximately 197,400 gal of water was used for gel mixtures.

TP#2261-RPD.docx




RAR for the PAGW OU NTC RA

SRNS-RP-2020-00021

Savannah River Site Revision 0
July 2020 Page 67 of 78
Table 9. Gel Batch Testing Results
Shear Rate [sec-1]
e Temperature Gel 2]
Date Batch p,, 1 ‘ 10 ’ 100 Resistivity Batch Size/Remarks
[°C] pH
No. - X [ohms-cm]
Gel Viscosity [cP]
8/7/2019 1 318 1400 690 195 574 250 1500 gal, 80 lbs HPG,:C(i)CIlbs salt, 800 mL acetic
8/8/2019 1 29 800 390 200 5.5 250 Test 2nd day
8/9/2019 ) 313 1600 750 202 572 280 1500 gal, 80 Ibs HPG,aZCSIdIbs salt, 750 mL acetic
3000 gal, 145 lbs HPG, 50 Ibs salt, 1500 mL acetic
Bzl : il 2 — 145 2L e acid; 2900 gal dumped for quality issues
2000 gal, 95 lbs HPG, 50 lbs salt, 1000 mL acetic
8/15/2019 4 30.7 700 320 100 | 5.89 280 acid: dumped 1700 gal
8/19/2019 5 28.5 1000 520 168 6.2 265 500 gal, 27 Ibs HPG, Sa.Z(Iibs salt, 200 mL acetic
8/19/2019 6 324 1300 600 167 6.1 282 1500 gal, 80 Ibs HPG,:CSIdIbs salt, 750 mL acetic
8/20/2019 7 28.5 1000 595 155 6.02 287 3000 gal, 162 lbs HPG’;C?JbS salt, 1500 mL acetic
8/21/2019 3 316 1500 660 188 6.12 280 3000 gal, 169 lbs HPG’:C?(JIDS salt, 1500 mL acetic
8/22/2019 9 312 300 498 147 6.08 280 3000 gal, 169 lbs HPG,aSCEi)Jbs salt, 1500 mL acetic
3000 gal, 169 lbs HPG, 50 Ibs salt, 1500 mL acetic
8/23/2019 10 32.9 1200 630 175 | 6.24 280 acid; dumped 2300 gal due to bad weather
8/27/2019 1 26.7 1500 657 186 6.12 280 3000 gal, 169 lbs HPG’:C?(JIDS salt, 1500 mL acetic
8/28/2019 12 26.3 2000 700 201 6.16 310 3000 gal, 169 lbs HPG,aSCEi)C:bs salt, 1500 mL acetic
8/29/2019 13 )8 1600 740 185 6.27 310 3000 gal, 169 lbs HPG,aSC(i)CIlbs salt, 1500 mL acetic
9/4/2019 14 312 1700 760 190 6.24 310 3000 gal, 169 lbs HPG,aSCEi)C:bs salt, 1500 mL acetic
9/5/2019 14 28.2 1300 650 180 5.73 300 Test 2nd day
9/5/2019 15 316 1100 550 150 6.1 290 2500 gal, 131 Ibs HPG,:CEi)c:bs salt, 1250 mL acetic
9/6/2019 15 29.5 950 440 135 5.77 290 Test 2nd day
9/9/2019 16 308 2100 900 275 6.58 270 500 gal water, 35 lbs ITIPG,.S.S Ibs salt, 200 ml
acetic acid
9/11/2019 17 9.2 1400 620 165 6.21 280 3000 gal water, 169Ibs-guar., 50 lbs salt, 1500 ml
acetic acid
9/12/2019 18 308 1400 600 160 6.13 280 3000 gal water, 174Ibs.HPG., 50 Ibs salt, 1550 mL
acetic acid
3000 gal water, 174 Ibs HPG, 50 Ibs salt, 1550 mL
S » 296 1000 >10 155 6.1 280 acetic acid; dumped 1500 gal due to low viscosity
9/16/2019 20 31.2 1100 580 165 6.11 280 3000 gal water, 174Ibs-HPG., 50 Ibs salt, 1550 mL
acetic acid
9/17/2019 2 30.9 1300 600 175 6.09 280 3000 gal water, 174 lbs .HPG., 50 Ibs salt, 1550 mL
acetic acid
9/18/2019 2 )8.1 1200 570 155 6.13 280 3000 gal water, 174Ibs-HPG., 50 Ibs salt, 1550 mL
acetic acid
9/19/2019 22 25.1 700 375 137 | 6.03 280 Test 2nd day
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Table 9. Gel Batch Testing Results (Continued)
Shear Rate [sec-1]
e Temperature Gel el
Date Batch p,, 1 ‘ 10 ‘ 100 Resistivity Batch Size/Remarks
[°c pH
No. - ) [ohms-cm]
Gel Viscosity [cP]
9/19/2019 23 271 1100 550 155 6.08 350 3000 gal water, 174Ibs-HPG., 50 Ibs salt, 1550 mL
acetic acid
9/20/2019 23 19.9 600 350 120 6.08 350 Test 2nd day
9/20/2019 2 274 1100 550 155 5.85 300 2500 gal water, 125 Ibs-HPG., 50 Ibs salt, 1300 mL
acetic acid
9/26/2019 2 312 1000 500 150 6.13 310 3000 gal water, 175 Ibs.HPG., 60 Ibs salt, 1550 mL
acetic acid
9/27/2019 25 7.8 500 320 120 5.95 ) Test 2nd day; dumpe-d 300 gal due to broken
cross-link pump
9/30/2019 2 301 1100 550 155 6.1 280 3000 gal water, 175 lbs .HPG., 60 lbs salt, 1550 mL
acetic acid
10/1/2019 2% 271 300 240 97 5.72 ) Test 2nd day; dum.ped ‘1000 gal due to low
viscosity
10/1/2019 27 9.5 1500 750 195 6.12 280 1500 gal water, 84 lbs .HPG., 30 Ibs salt, 775 mL
acetic acid
10/2/2019 )8 271 1100 580 160 5.93 270 1500 gal water, 84Ibs.HPG., 30 Ibs salt, 775 mL
acetic acid
10/3/2019 29 78.9 1100 520 150 6.02 280 3000 gal water, 175Ibs.HPGf 60 lbs salt, 1550 mL
acetic acid
10/4/2019 29 26.8 500 310 120 6 280 Test 2nd day
10/4/2019 30 29.6 1600 770 195 5.96 310 2200 gal water, 128|bs.HPG{ 30 Ibs salt, 1130 mL
acetic acid
10/7/2019 31 279 1100 580 165 6.14 320 3000 gal water, 175Ibs.HPG., 60 Ibs salt, 1550 mL
acetic acid
10/8/2019 32 276 1200 610 165 6.15 120 3000 gal water, 175 Ibs.HPGf 60 lbs salt, 1550 mL
acetic acid
10/9/2019 33 245 1300 620 170 6.26 330 3000 gal water, 175 Ibs.HPG., 60 Ibs salt, 1550 mL
acetic acid
10/10/2019 34 43 1200 580 165 6.13 340 3000 gal water, 175 Ibs.HPGf 60 lbs salt, 1550 mL
acetic acid
10/11/2019 15 22 1400 620 165 6.16 1360 3000 gal water, 175 Ibs.HPG., 60 Ibs salt, 1550 mL
acetic acid
10/15/2019 36 2 1500 650 170 6.14 380 3000 gal water, 175 Ibs.HPGf 60 lbs salt, 1570 mL
acetic acid
10/16/2019 37 22 1400 650 170 6.15 370 3000 gal water, 175 lbs .HPG., 60 Ibs salt, 1570 mL
acetic acid
10/17/2019 38 21.7 1700 740 180 6.15 340 3000 gal water, 175 Ibs-HPG., 60 lbs salt, 1570 mL
acetic acid
10/18/2019 39 221 1400 610 165 6.05 150 3000 gal water, 175 lbs .HPG., 60 Ibs salt, 1570 mL
acetic acid
10/21/2019 40 21.2 1800 750 185 6.22 350 3000 gal water, 175 Ibs-HPG., 60 Ibs salt, 1570 mL
acetic acid
10/23/2019 a 19.7 1400 700 370 6.04 150 3000 gal water, 175 lbs .HPG., 60 Ibs salt, 1570 mL
acetic acid
10/24/2019 a 19.7 700 370 130 6.04 350 3000 gal water, 17.5 Ibs.HPG, 60 Ibs salt, 1570 mL
acetic acid; 2nd test
3000 gal water, 175 lbs HPG, 60 Ibs salt, 1570 mL
10/24/2019 42 21.7 1700 750 190 6.28 350 acetic acid; dumped 1500 gal due to broken
chem grout pump
10/29/2019 a3 23 1400 610 165 6.08 410 3000 gal water, 175 Ibs-HPG., 50 Ibs salt, 1570 mL
acetic acid
10/30/2019 | 44 23.2 1700 | 620 170 | 6.06 370 3000 gal water, 1753';1 i': F;S. dso lbs salt, 1570 mL
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Table 9. Gel Batch Testing Results (Continued)
Shear Rate [sec-1]
e Temperature Gel 2]
Date Batch p,, 1 ‘ 10 ‘ 100 Resistivity Batch Size/Remarks
[°C] pH
No. - X [ohms-cm]
Gel Viscosity [cP]
10/31/2019 45 25.9 1300 555 150 5.96 370 3000 gal water, 175 lbs -HPG., 50 Ibs salt, 1570 mL
DI acetic acid
11/1/2019 6 16.5 1500 665 163 6.12 370 3000 gal water, 175 lbs .HPG., 50 Ibs salt, 1570 mL
DL acetic acid
11/5/2019 47 19.2 1600 750 185 6.16 370 3000 gal water, 175 lbs -HPG., 50 Ibs salt, 1570 mL
acetic acid
11/6/2019 48 21 1500 660 171 6.16 370 3000 gal water, 175 lbs .HPG., 50 Ibs salt, 1570 mL
acetic acid
11/7/2019 48 19.3 850 390 122 6.31 370 Test 2nd day
11/7/2019 49 221 1200 570 162 6.09 370 3000 gal water, 175 lbs .HPG., 50 Ibs salt, 1570 mL
acetic acid
3000 gal water, 175 lbs HPG, 50 Ibs salt, 1570 mL
11/8/2019 50 20.3 1200 530 135 6.11 370 acetic acid; dumped 1000 gal due to broken
blender
11/12/2019 51 18.9 1500 650 169 6.21 370 3000 gal water, 175Ibs-HPG., 50 Ibs salt, 1570 mL
acetic acid
11/13/2019 | 51 8.9 1400 | 615 | 166 | 635 370 Test 2nd day; dumped 500 gal due to blown
bypass line
11/13/2019 52 15.6 1700 690 175 6.22 370 3000 gal water, 175 lbs -HPG., 50 Ibs salt, 1570 mL
acetic acid
11/14/2019 52 10.1 1400 600 165 6.39 370 Test 2nd day
3000 gal water, 175 Ibs HPG, 50 Ibs salt, 1570 mL
11/14/2019 >3 14.2 1700 740 184 6.22 370 acetic acid; dumped 500 gal due to weather
11/18/2019 | 54 135 2800 | 1050 | 240 | 6.17 370 1500 gal water, 90 Ibs HPG, 25 Ibs salt, 800 mL
acetic acid
11/19/2019 55 13.3 2000 340 205 6.18 370 3000 gal water, 175 lbs .HPG., 50 Ibs salt, 1570 mL
acetic acid
11/20/2019 56 143 1600 720 180 5.99 370 2700 gal water, 135Ibs-HPG., 25 Ibs salt, 1500 mL
acetic acid
11/21/2019 57 14.8 1500 700 200 6 370 3000 gal water, 170Ibs.HPG., 50 Ibs salt, 1600 mL
acetic acid
11/22/2019 58 15.7 1500 700 201 6.16 370 3000 gal water, 170Ibs-HPG., 50 Ibs salt, 1600 mL
acetic acid
11/25/2019 59 13 1700 730 186 6.15 370 3000 gal water, 170 lbs .HPG., 50 Ibs salt, 1600 mL
acetic acid
11/26/2019 60 13 1200 670 190 6.06 370 3000 gal water, 170Ibs.HPG., 50 Ibs salt, 1600 mL
acetic acid
11/26/2019 61 15.4 1100 640 183 6.1 370 3000 gal water, 170Ibs‘HPG‘, 50 Ibs salt, 1600 mL
acetic acid
11/26/2019 62 145 1000 420 150 6.15 370 3000 gal water, 170Ibs.HPG., 50 Ibs salt, 1600 mL
acetic acid
12/2/2019 63 16.3 1200 570 150 6.15 370 1500 gal water, 75 Ibs‘HPG‘, 25 lbs salt, 700 mL
acetic acid
12/2/2019 64 17.3 1400 640 165 6.22 370 3000 gal water, 170 lbs .HPG., 50 Ibs salt, 1600 mL
acetic acid
12/3/2019 64 12.6 800 420 139 6.14 275 Test 2nd day
12/3/2019 65 15.1 1700 710 178 6.04 280 1500 gal water, 75 Ibs .HPG., 25 Ibs salt, 700 mL
acetic acid
12/4/2019 65 7.8 700 275 95 6.39 245 Test 2nd day
12/5/2019 66 16.6 700 375 130 6 250 3000 gal water, 170 Ibs HPG, 50 Ibs salt, 1600 mL

acetic acid
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Table 9. Gel Batch Testing Results (Continued)

Shear Rate [sec-1]
e Temperature Gel el
Date Batch po 1 ‘ 10 | 100 Resistivity Batch Size/Remarks
[°cl pH
No. - X [ohms-cm]
Gel Viscosity [cP]
12/6/2019 67 131 1300 630 178 6.1 270 3000 gal water, 170 lbs .HPG‘, 50 Ibs salt, 1600
mL acetic acid
12/6/2019 68 16.7 700 370 111 5.92 300 1500 gal water, 65 Ibs.HPG', 25 lbs salt, 700 mL
acetic acid
12/9/2019 69 175 1200 620 155 6.02 300 3000 gal water, 170 lbs .HPG‘, 50 Ibs salt, 1600
mL acetic acid
12/10/2019 70 0.1 1300 620 165 5.92 290 3000 gal water, 170 Ibs .HPG., 50 Ibs salt, 1600
mL acetic acid
12/11/2019 71 16.3 1000 500 152 6.11 200 3000 gal water, 170Ibs.HPG‘, 50 Ibs salt, 1600
mL acetic acid
12/11/2019 72 16.7 1500 700 183 6.05 200 3000 gal water, 170 Ibs .HPG., 50 Ibs salt, 1600
mL acetic acid
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Table 10. Comparison of Pre- and Post-Construction HPIT Data

Pre-Construction HPIT

Post-Construction HPIT

Direction of Source Receiver Distance
Between Wells K K s GroundwaFer K K s, Groundwa.ter
Test Well Well [ft] (frday]  [om sec’] [f] Flow Velocity* (ftdayl]  [cm sec?] [t Flow Velocity*
i [ft day] i [ft day™!]
Upgradient to PRW001DU PRWO002DU 40.6 6.19E+01 2.18E-02 5.27E-05 2.17E+00 - - - -
Downgradient
PRWO0O0O1DL PRWO002DL 40.1 3.40E-01 1.20E-04 1.78E-06 1.19E-02 2.03E+01 7.15E-03 3.14E-05 7.09E-01
PRWO00O3DU  PRW004DU 44.0 - - - - 3.01E+00 1.06E-03 - 1.05E-01
PRWO003DL PRWO004DL 40.0 5.06E+01 1.78E-02 2.26E-06 1.77E+00 3.39E+00 1.20E-03 1.31E-09 1.19E-01
Downgradient | prw002DU  PRW001DU 40.6 4.79E+02  1.69E-01  3.91E-05 1.68E+01 5.83E+01  2.06E-02  1.62E-05 2.04E+00
to Upgradient
PRW002DL PRWO001DL 40.1 2.36E+00 8.33E-04 7.50E-06 8.26E-02 8.89E+01 3.13E-02 1.19E-05 3.11E+00
PRW004DU  PRWO003DU 44.0 1.36E+02 4.81E-02 8.87E-06 4.77E+00 - - - -
PRWO004DL PRWO0O03DL 40.0 - - - - - - - -
Average 1.22E+02 4.29E-02 1.87E-05 4.26E+00 4.26E+00 4.26E+00 4.26E+00 4.26E+00

! Groundwater flow velocity calculated using 0.007 ft/ft horizontal gradient and 20% effective porosity.
K - hydraulic conductivity
Ss - specific storage

cm sec™ - centimeters per second
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Table 11. SRNS QA Surveillance Findings and Responses

Control

to iron supplier.

GeoSierra and Peerless (the iron vendor) have had communications as a result
of the identified discrepancies. Communications captured in SDDR #6.

CQAPP Section Page Surveillance Request/Questions Surveillance Notes GeoSierra's Response
2.2 Expansion Casings
2.2.3 Documentation 10 Where is documentation of the Per GeoSierra Quality Control Officer (QCO): Addressed in field by QCO.
quality data as described in the * Bentonite data was provided with well installation information and 5%/95% GeoSierra provided steel riser documentation
bullets? bentonite/cement mixture QC information was documented in the Field Notes. | to SRNS for review.
Documentation of review and o Riser pipe certification was provided by vendor to GeoSierra and reviewed by
approval by QC Officer? GeoSierra. Some were returned because they were not straight.
2.3 Resistivity Receiver
Wells and Strings
2.3.2&233 11 & | Provide evidence of QC officer Per QCO: Addressed in field by QCO.
Procedures and 12 monitoring, documenting, and * GeoSierra Site Manager was acting as the QC Officer for the installation of
Documentation approving the installation of all resistivity strings, due to his extensive field experience.
resistivity strings? ® Resistivity strings are usually installed by a “local” driller.
 Resistivity strings installed by CPT are preferable because they are in direct
contact with the native soil vs. a sand packing if installed by rotosonic drilling.
2.3.3 Documentation 11 Provide proof of manufacturer's QC Per QCO: QC data is provided from the manufacture for
test data for resistivity receivers. * QCO received the manufacturer’s component data, however the resistivity the stainless steel receivers. All connects and
strings were fabricated by GeoSierra. wires are checked for continuity by GeoSierra
before installation.
Resistivity Receiver data was provided to
SRNS for review.
3.0 Iron/Guar Mixture
3.1lron 14 Provide evidence of QC tests priorto | Per QCO: COA documentation will be provided per load
shipment or at receipt. o A certificate of analysis (COA) for each batch of iron is provided by the iron and cross-checked by the QCO to ensure it is
vendor (Peerless) and reviewed by QCO. COA includes sieve test and density. within acceptable range.
® QCO provided the COAs to us during our breakout meeting in the control
room.
3.1.1 Supplier Quality 14 Provide evidence that suppliers Copies of COAs were supplied during surveillance. No evidence of QC officer SDDR-06 submitted and approved by SRNS on
Control certificates/analyses have been review. This will be resolved via SDDR #6. A subsequent review of this 10/3/20109.
reviewed for conformance with documentation identified a discrepancy with the design parameters. This
Technical Specifications. discrepancy was discussed with GeoSierra and documented/resolved in SDDR
#6.
3.1.1 Supplier Quality 14 Provide information of any site visits | No site visits have been made by GeoSierra to the iron vendor. GeoSierra conducted a vendor visit in April

2018. Raw materials, processing, and
sampling/testing were observed during the
site visit. All communication with respect to
the QA/QC were communicated with the
vendor and captured in the SDDR-06.
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Table 11. SRNS QA Surveillance Findings and Responses (Continued)

CQAPP Section Page Surveillance Request/Questions Surveillance Notes GeoSierra's Response
3.1.2.1 Delivery 15 Provide evidence of iron delivery Although the bags are inspected upon delivery as part of the unloading, there See next item (3.1.2.2 for action).
Evaluation (Iron details and inspection. are no specific tests of the material performed by GeoSierra for conformance
Filings) to the design specifications. See next item for action
3.1.2.2 Quality 15 Provide evidence of testing per GeoSierra has not performed a QC test of the iron. SDDR 0006 will address. SDDR-06 addressed 3rd party sampling of
Control Testing (Iron recommended frequency (for 1st ACTION ITEM: GeoSierra will perform at least one sample be analyzed for the loads shipped 9/19/19-9/20/19. Samples will
Filings) 200 tons) items recommended in paragraph 2 of Section 3.1.2.2 of the CQAPP. be analyzed for grain size, bulk density, pH,
permeability, and chemical composition.
3.2 Uncross-linked Gel
Fluid
3.2.3 Documentation 16 Provide evidence that the weights, QCO showed us the spreadsheet with this information in the control room Addressed in field by QCO.
volumes, resistivity, viscosity and which is recorded daily.
temperature of uncross-linked gel
are being recorded.
3.3 Iron/Gel Mixture
3.3.1 Requirements 16 Provide evidence that volumetric QCO described the process. A sample of the field book has been provided
flow rates are recorded in the field ACTION ITEM: QCO will provide an example of a field log book entry for SRNS along with an example of calculations in our
log book. review. average flow rate & iron/gel density
calculator.
Log and Average Q & Iron-Gel Density
Calculator were provided to SRNS for review.
3.3.2 Sampling and 16 Provide evidence that the density of | QCO described the process. A sample of the field book has been provided
Testing Procedures the iron/gel is being recorded in a ACTION ITEM: QCO will provide an example of a field log book entry for SRNS along with an example of calculations in our
field log book. review. average flow rate & iron/gel density
calculator.
Injection Log and Average Q & Iron-Gel
Density Calculator were provided to SRNS for
review.
3.3.3 Documentation 17 Provide evidence of iron/gel During discussions with QCO, evidence was provided showing these Addressed in field by QCO.
volumes and/or weights by requirements are being met. SMEs observed spreadsheets where data was
ingredient are being documented recorded.
for QC Officer review.
4.1 Injection Pressures
(Emplacement
Requirements)
4.1.3 Documentation 18 Provide calibration records in Pressure transducers are a fail/operate device and don’t have much drift. Failed | Addressed in field by QCO.
accordance with manufacturer's transducers are replaced with new ones.
recommendations for MSI pressure
transducers.
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Table 11. SRNS QA Surveillance Findings and Responses (Continued)

CQAPP Section Page Surveillance Request/Questions Surveillance Notes GeoSierra's Response
4.1.3 Documentation 18 Provide evidence of continuous Per QCO: Addressed in field by QCO.
pressure monitoring and recording. ® Pressure monitoring is performed continuously and is stopped if pressure
What is impact of absent pressure transducers fail. In some rare cases if the last reading was good prior to
data? transducer failure, the injection will continue so as not to disrupt the
Documentation of QC officer fracture/injection. Because there are several injections in each casing a few
evaluations? missed pressure readings would not be detrimental to the evaluation.
How is pore pressure relief * QCO showed SMEs example files of the pressure data and described how he
documented and evaluated? reviewed it each day.
® QCO also showed us the computer files that are used to document pore
pressure relief.
4.2 Flow Rates
(Emplacement
Requirements)
4.2.3 Documentation 19 Provide calibration records in A flow meter is not used for recording flow. Scales are used for the Addressed in field by QCO.
accordance with manufacturer's weight/mass of material and stop watches are used to calculate the flow rate.
recommendations for flow
instrumentation, if used.
4.2.3 Documentation 19 Provide evidence of continuous flow | Data used to calculate flow is recorded in the log book. A sample of the field book has been provided
monitoring and recording. ACTION ITEM: QCO will provide an example log book entry page to show that along with an example of calculations in our
this is being done. average flow rate & iron/gel density
calculator.
Injection Log and Avg. Q and Iron-Gel Density
Calculator provided to SRNS for review.
4.3 Batch Feed Rate of
Iron Filings
(Emplacement
Requirements)
4.3.2 Procedures for 20 Provide calibration data for The scales are calibrated prior to every job. A certificate of calibration was Addressed in field by QCO.
Determining Weight Fairbanks Omnicell (or equivalent). provided to us during the visit to the control room.
of Iron
4.3.3 Documentation 19 Provide evidence of batch feed This data is recorded in the log book. A sample of the field book and Injection Log
weight documentation. ACTION ITEM: QCO will provide an example log book entry page to show that were provided to SRNS for review.
this is being done.
4.4 Emplacement
Geometry of PRB
4.4.1 Requirements 20 Has the geometry of the PRB been The geometry has been evaluated/determined for the “A” interval. This was Both images produced on either side of the
determined for any intervals? shown to us in the control room. In addition to evaluation of the daily injection wall have been provided.
data, a high voltage was induced on one injection well to measure the in-place PGF001 Panel A Post Baseline and PGF017
iron in the lower casing for all wells. This was done at each end of the PRB. QCO | Panel A Post Baseline were provided to SRNS
showed us the images. for review.
ACTION ITEM: QCO will provide PDF copies of these two images.
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Table 11. SRNS QA Surveillance Findings and Responses (Continued)

during injections, are receiver
signals still being recorded
continuously?

injections. Based on field visits, it was observed that there were occasions
where the control room was not manned during injections due to field
conditions. QCO indicated he will remind the team that it is important not to
miss the resistivity data while injecting.

CQAPP Section Page Surveillance Request/Questions Surveillance Notes GeoSierra Environmental's Response
4.4 Emplacement
Geometry of PRB
(Continued)
4.4.2 Procedures for 20 What is the implication of all Per QCO, he believes that there is only one resistivity point (out of >400) thatis | Addressed in field by QCO.
Determining Reactive receivers not functioning correctly? not functioning correctly. Other points may appear as “absent data” in the
Barrier Geometry What is the receiver failure visualizations because if the data from that point is considered to be
frequency in past projects? anomalous by the computer program, the data will not be used in analyses and
is marked with a hashtag in the text file. QCO can remove the hashtag (or add
one) if he thinks the data point is valid (or invalid). QCO thinks the percentage
of functioning receivers is good and better than at other sites.
4.4.2 Procedures for 20 Provide evidence that the injection Text files of the induced voltages and output voltages were shown to us in the Addressed in field by QCO.
Determining Reactive signal is monitored and recorded control room. This data is interrupted whenever a snapshot of the geometries
Barrier Geometry continuously. (reference Section 1.3) | is produced. This interruption only happens for a few intervals (seconds) during
each injection.
4.4.2 Procedures for 21 Provide evidence that the receivers A 2-D geometry was provided. The volumes injected are calculated based on Addressed in field by QCO.
Determining Reactive signals and total volume are the mass and injection times. The calculation and records of this data was
Barrier Geometry recorded and evidence that shown to us in the control room.
inclusion geometries are calculated.
Provide an example of satisfactory
conditions that meet the technical
specifications.
4.4 Emplacement
Geometry of PRB
(Continued)
4.4.3 Documentation 21 When control room is unmanned Per QCO, it is important the control room is manned at all time during Addressed in field by QCO.
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Table 12. EMP Well Details

Station ID Location Grou[r;t(jal-i:](es\;]::\ tion TOF;:]t ! ngi?th SRS Northing SRS Easting Scre[i: tl)rglg]arval
PRWO0O01C Upgradient 310.95 206.0 44430.09 64299.54 146 - 156
PRWO001DL Upgradient 310.8 122.5 44441.59 64301.86 109.9 - 119.9
PRW001DU Upgradient 310.6 98.0 44451.96 64301.23 81.8-91.8
PRW002C Downgradient 311.13 196.0 44439.09 64260.32 148.3 -158.3
PRW002DL Downgradient 311.36 119.7 44450.85 64261.83 107.3-117.3
PRW002DU Downgradient 310.85 93.2 44461 64265.69 80.8-90.8
PRW003C Upgradient 311.01 206.0 44363.47 64294.85 136.8 - 146.8
PRWO003DL Upgradient 311.53 107.5 44391.79 64291.73 95.0 - 105.0
PRW003DU Upgradient 311.44 74.5 44350.37 64287.02 61.9-71.9
PRW004C Downgradient 312.5 216.0 44385.39 64249.94 144.5 - 155.5
PRW004DL Downgradient 312.31 124.5 44395.72 64252.8 111.6-121.6
PRW004DU Downgradient 312.51 77.5 44369.91 64246.71 64.91-74.91
POO2U Downgradient 311.48 92.6 -81°35'2.19" 33°13'43.73" 87.5-925
POO3U Upgradient 310.72 89.4 -81°35'1.06" 33°13'44.13" 84.3-89.3
POO3L Upgradient 310.74 118.7 -81°35'1.08" 33°13'44.17" 113.6-118.6
PRWO0O5DL Downgradient 310.197 186.6 -81°35'2.13" 33°13'44.67" 114.34-124.31
PRW005DU Downgradient 310.366 54.7 -81°35'2.19" 33°13'44.59" 37.4-52.37
PRWO006C Downgradient 327.361 185.12 -81°35'3.65" 33°13'43.84" 163.77 - 173.74
PRWO006DL Downgradient 327.423 152.25 -81°35'3.53" 33°13'43.86" 134.94 - 149.92
PRW006DU Downgradient 327.547 95.58 -81°35'3.42" 33°13'43.90" 83.29-93.26
PRWO007DL Downgradient 314.258 186.0 -81°35'2.12" 33°13'42.59" 107.36-117.33
PRW007DU Downgradient 313.886 80.13 -81°35'2.14" 33°13'42.68" 67.82-77.79
PIW001D In-Wall 310.27 106.6 44462.51 64297.01 86.6 - 106.6
PIW002D In-Wall 311.74 93.0 44401.71 64274.37 78.0-93.0
PIW003D In-Wall 312.99 92.1 44346.28 64238.87 72.1-92.1
PIW004D In-Wall 314.32 82.9 44301.46 64221.77 62.9 -82.9
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Table 13. NTC RA Cost Comparison Summary

Entity ltem RSER/EE/CA Cost Estimate Actual Cost Delta Cost
[S] [$] [%]
SRNS DDAP S - S 464,640.00 -
Design $ 156,842.00 S 129,765.00 -17%
Construction S 1,176,318.00 S 1,250,054.00 6%
Subcontractor DDAP S - S 1,410,161.00 -
Design S 100,000.00 S 89,400.00 -11%
Construction  $ 1,468,423.00 $ 6,005,436.00 309%
Total Capital Cost S 2,901,583.00 S 9,349,456.00 222%
Total O&M Cost S 1,709,506.00 TBD TBD

1 Actual O&M costs include costs associated with the EMP, which extends for

5 years. Therefore, the amount is TBD.
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GEOSIERRA ENVIRONMENTAL
DEEP EXPANSION CASING LOG

JoB No. 801181002 _ pgroyect SAVANNAH RIVER SITE P—AREA wew No. _E @1 SHEET 1/
INSP. /= DRILLNG METHOD _A&atn Sonic GROUND ELEV, 302-80  water oerm 330 FF
WEATHER DRILLING COMPANY(S) CASCADE DRILLING CAP ELEV. DATE /TIME NA
TEMP.M@’BRM rioes) ZoSonie PS1SOT oruer Z-Aedite  starmen Jﬂoo.m; Eé’ o/?e— /9__ coupLeTeD /‘2151: 4D‘é/'/ ?
LOCATION /COORDINATES: : 1.28 . (o4 . Longf ~81°2%5 158" Lare 32013794 99
MATERIALS INVENTORY
WELL CASING 2 in. dia._ 222D 1t EXPAN. CASNG—_ 2 in, dia.— (0.0  |f TEMP. CASING in. dia. It
CASING TYPE SCH 40 SEAMLESS STEEL PIPE CASING TYPE ALUMINUM EXPANSION CASING CASING TYPE STEEL
JOINT TYPE STEEL COUPLING CENTRALIZERS 5 3/4°0D X 4° WELL SECURITY 2" NPT PLUG
GROUT oumnw@_&gs (S5a# )yt =12.2-2 0yt 1y _5% BENTONITE/95% CEMENT DRILLING MUD TYPE ___ BENTONITE
SURFACE COMPLETION WELL PERMIT # SCHE 02020223mM 2
ELEV. /OERTH DESCRIPTION WELL SKETCH INSTALLATION NOTES
AP
GROUND SURFACE Dertil /
7 | T————CEMENT GROUT
CENTRALIZER '
UPPER CAONG
2" ID SCH 40
SEAMLESS STEEL
CASING
7578 - 52-0
F 7" DIA
BOREHOLE
2413 610 P
2429 67.0
2" ID ALUMINUM
E UPPER EXPANSION
CASING ASSEMBLY
232.% - 77.0
227.9 &1.0
2115 - 1.0
2.5 1.0
C
102.8 - 107.0
147.% - .o
187.% 122.0
1$2.54 127.0
ALUMINUM
V2.8 4 1370 U/ STINGER
l‘ 3 - lgso S
17 NOT TO SCALE




GEOSIERRA ENVIRONMENTAL

DEEP EXPANSION CASING LOG

JoB No. 801181002 progect SAVANNAH RIVER SITE P—AREA weLL No. _ FE @2 SHEET VAl

wsp,  ToMeKe DRILUNG METHOD _ Rete Sanie orounD ey, £0% 83 wamer oepm ~ 35-0 1

WEATHER SUNMY  DRILLING COMPANY(S) CASCADE DRILLING CAP ELEV. DATE /TIME

Teme. Mid 9os oriL Ric(s) e Senic PS 1501 priuer T2 Ar dite STARTED 075/‘; 5:30-1F coupeten 53K19

LOCATION /COORDINATES: NORTHING: Y4 76. 7Y EasTNG: (330,11 Long: -1 3 4™ AT 330 4y.48% """
MATERIALS INVENTORY

WELL CASING e AT v ey T e A s e e in. dia. L1,

CASING TYPE ___SCH 40 SEAMLESS STEEL PIPE __ casiNG TYPE ___ ALUMINUM EXPANSION CASING  GASING TYPE STEEL

JOINT TYPE STEEL_COUPUING CENTRALIZERS 5 3/4°00 X 4’ WELL SECURITY 2" NPT PLUG

GROUT QUANTITY =& &;;J (50% [yt 12 )= 12-Brout TYPE 5% BENTONITE/95% CEMENT DRILLING MUD TyPE ____ BENTONITE

SCHEp03026 2A3MI

SURFACE COMPLETION WELL PERMIT #
ELEV./BEP*I’ DESCRIPTION WELL SKETCH INSTALLATION NOTES
AP
GROUND SURFACE | | DepTH /
7 | ————CEMENT GROUT
CENTRALIZER s
ool dooe—||
2" ID SCH 40
SEAMLESS STEEL
CASING
2 S 70 9 - 52 0
F 7" DIA /
BOREHOLE \
247.9 - 610 |-, '
1H2.8 - L0
E 2" iD ALUMINUM
CASNG ASSEMBLY
232.% 77,0
227.% | 82.0
D
217.8 1 92.0
AP q7.0
C
201,84 107.0
197.% - 1z.o
()
1879 (22.0 Cove 126.0-13.0 FF.
Cove 170.0-136.06
122..% Tnkerbedded class 1277.0
Wl pud e s Som,
dorle eddn 4oy A
Vesve € 136 .bl ALUMINUM
172.9. Cley, @ (37,0 H/ STINGER
YIEW 138.5

NOT TO SCALE




GEOSIERRA ENVIRONMENTAL
DEEP EXPANSION CASING LOG

Jop No. 801181002  pRoect SAVANNATERIVERESITEES ARES wew no. _Ep32 SHEET L4l

Nsp. 7Y DRILUNG METHOD /272 Sen'c GROUND ELEV. 31 0: 07  waTeR pEPTH M

WEATHER Sunne ~ DRILLNG comP Y(S) CASCADE_DRILLING CAP ELEV. DATE /TIME

emp. ied_90% R RIG(S) p:’s’m‘ PS150T oriLer _Zo Ard fo STARTED A@COMPLETED Mﬂ

LOCATION /COORDINATES: NORTHING: 7/.98 EasinG:  4319.08 Lowq ~21- 384T Lar: 33713 4y B L™
MATERIALS INVENTORY

WELL CASING 2 in. die.— 20O 1t EXPAN. CASING in. dia. _(s0-0  1f. TEMP. CASING in. dia. Lf.

CASING TYPE __ SCH 40 SEAMLESS STEEL PIPE __ cASING TYPE ___ ALUMINUM EXPANSION CASING __ CASING TYPE STEEL

JOINT TYPE STEEL COUPLING CENTRALIZERS 5 3/4°0D X 4 WELL SECURITY 2" NPT PLUG

T G 4208&43 (50%) 0t J2-3<10.7 | 5% BENTONITE/95% CEMENT DRILLING MUD TYPE ___ BENTONITE

SCHEOROR 0 22FM R

SURFACE COMPLETION WELL PERMIT #
ELEV. /BEPTH DESCRIPTION WELL SKETCH INSTALLATION NOTES
AP
6rounD sURFACE || DeeTel /
3 7 |————CEMENT GROUT
CENTRALIZER
wilt 22—k
2" ID SCH 40
SEAMLESS STEEL
CASING
256-1 — 52.0
F 7" DIA
BOREHOLE
248.1 - 620 | e
24 37 , = (07. 0
E H— g,
CASING ASSEMBLY
A33.1 - s
228, %z2.0
D
2118, - Qv.0
l‘ 3?1 & q7,0
C
19%.1 - z.o
8
19851+ rz.o
133,‘ — 121.0
173, - 1370 U/
‘7 '\ (’ -— 3 \ 8 —
153 NOT TO SCALE




GEOSIERRA ENVIRONMENTAL
DEEP EXPANSION CASING LOG

JOB NO.
a—

WELL CASING
CASING TYPE
JOINT TYPE

INSP. S/ . /¥ Kiasen priLNG METHOD
WEATHER 4 LLING COMPANY(S)
Tenp.aticl fo o 905 oruL rices) BroSene PEIS6T  pruer _ZoHModito

LOCATION /COORDINATES: NORTHING:

SAVANNAH RIVER SITE P—AREA

WELL NO.

Ké‘!‘ SOM.'C

CASCADE DRILLING

CAP ELEV.

GROUND ELEV, 510+ 17

=224

DATE /TIME

N A
- 3- 024s [6-S-]
STARTED %cwmﬂm -“_u)%

crout quantiTy T8 Bsgs (So™) (H=12.5
SURFACE COMPLETION

WELL PERMIT #

Yy 67. 1S FasNG: (1308, 68 Long: -8 00" LAT: 33°13' 4y 48"
MATERIALS INVENTORY
in. dio.— 1870 ¢ Expan. case in. dia. (2 @79 |t TEMP. CASING in. dia. L.
SCH 40 SEAMLESS STEEL PIPE __ casiNG TYPE __ ALUMINUM_EXPANSION CASING  cASING TYPE STEEL
STEEL COUPLING CENTRALIZERS 5 3/4"0D X 4’ L e 2" NPT PLUG
GROUT TYPE 5% BENTONITE/95% CEMENT DRILLING MUD TYPE ____ BENTONITE

SCHEO3020227mM 2

SHEET VA ﬂJ
WATER DEPTH 2. J5. 9

e

ELEV. /B8PTH DESCRIPTION WELL SKETCH INSTALLATION NOTES
AP
GROUND SURFACE ?E PTH /
= T™—~—CEMENT GROUT
CENTRALIZER 4 R
wrlf e ||
2" ID SCH 40
SEAMLESS STEEL
CASING
1’5 7) 2 o 53, [a)
7" DIA
T BOREHOLE
207 % $3.0 P
242K 65.0
2" ID ALUMINUM
UPPER EXPANSION
CASING ASSEMBLY
132,24 78.0
lj:h 7\ — 83. >}
AT A q3.0
214,27 9.0
20R. K 10%.0
] q7)1 - I 3.0
I 271 7\ = ] 13~0
182,24 |28.0
ALUMINUM
[ T2.2— 138.0 H/ STINGER
(70,7 134.5

NOT TO SCALE




GEOSIERRA ENVIRONMENTAL
DEEP EXPANSION CASING LOG

JoB No. 801181002 progect SAVANNAH RIVER SITE P—AREA wew no. _ F@S SHEET /1

INSP. . WICH) oRILLNG MeTHoD __Kods Sounie orouNp £1ev, 810: S8 warer pepry _>35:0f
WEATHER$ o BRIELING COMPANY(S) CASCADE DRILLING CAP ELEV. DATE /TIME A
emp.__Fok orILL Ric(s) Pro Serse PS |S6T orusr Z-Ardite STARTED /035'; 6-S-19  cowreren20/é- &7/

LOCATION /COORDINATES: NORTHING:  SYY GA .5/

/ DATE

EASTING: Q"/ZQ'?-OI Lov‘jF -8/'3’!»1"":1/.3511;' LAT: 33‘13"1‘/-3%“

MATERIALS INVENTORY

WELL CASING 2 in. dia._ £ 2.0 Lf. EXPAN. CASING 2 in. dia. ! I.f. TEMP. CASING in. dia. Lf.
CASING TYPE SCH 40 SEAMLESS STEEL PIPE CASING TYPE ALUMINUM_EXPANSION CASING __ GASING TYPE STEEL
JOINT TYPE STEEL COUPLING CENTRAUZERS 5 3/4°0D X 4 WELL SECURITY 2" NPT PLUG
SURFACE COMPLETION WELL PERMIT # SCHEOZ026 223 M 2.
ELEV. /BERT DESCRIPTION WELL SKETCH INSTALLATION NOTES
AP
GROUND_SURFACE Dé PTH /
7 | ———CEMENT GROUT
CENTRAUZER 1t
~15' ABO
UPPER CASIPYE\ ;
2° ID SCH 40
SEAMLESS STEEL
CASING
2584 - 510
r 7" DIA
BOREHOLE
2454 6.0 P
2424 — (7o
E 2" 1D ALUMINUM
UPPER EXPANSION
CASING ASSEMBLY
233.4 — 770
2230* -7 8 z. .0
D
284 - 9.0
3.4 4 47.0
C
Ao 3"‘( . lo7%.0
Lost Circal&("‘b"‘ frown
. - l l L Y D
1984 108 - 138.5 $%.
198.4_ 122.0
1934 - 127.0
1734 _ 137.0 U/
1719 - 139.5
NOT TO SCALE




GEOSIERRA ENVIRONMENTAL
DEEP EXPANSION CASING LOG

JoB No. - 801181002  prosect SAMENNALINRINERRSITERES ARES wew no. __EPl SHEET N

INSP. MDRMNG memon Koo Sone GROUND ELEV, 2/0. 80 waTer pepH V5. 8FF

WEATHER SUmny  DRILLING COMPANY(S) CASCADE DRILLING CAPELEV. .. DATE/TIME NA

TEmp.__78%s DRILL RIG(S) FroSen< PS150T orRuer Todrdits  stanmen 1S/6-6-19 coMPLETED /S35 /4 -7-(%

LOCATION/COORDINATES: NORTHING: /4745 7. 93 easing: 67285, 96 Lony: 81385 WF LAT: 33713 4y 7O
MATERIALS INVENTORY

WELL CASING 2 in. dio._80-& (1 expan. casiNG 2 in dio. 20:0 1t TemP. casNG in. dia. Lf.
CASING TYPE __ SCH 40 SEAMLESS STEEL PIPE ___ cASING TYPE ALUMINUM_EXPANSION CASING __ cASING TYPE STEEL
JOINT TYPE STEEL COUPLING CENTRALIZERS 5 3/4"0D X 4 WELL SECURITY 2" NPT PLUG
SURFACE COMPLETION WELL PERMIT ¢ _SCHEO 30206 22 Smx
ELEV. /BERR+ DESCRIPTION WELL SKETCH INSTALLATION NOTES
AP
GROUND SURFACE ’DEVDTH /
UND SURFA
Daillad o Fpveeb depth ol
Hee Formotiow pashad o #H‘
A T———ceMeNT crouT e Jorped deptt of NS0
CENTRALIZER ‘ .
o by AcUu, 1? Lot's of F\'Z NG )k"

155. Z ]

245, 2 =

24p. A —

230.2 4

125, 2

215.2 —

210> A =

200.A 4

1452 -

185, % -

150. 2 —

| 70,4 —

168.7
165.8

Co’e wed W’L
Glecded - Tl
13 - 4o £} bes w3
w shble .

UPPER CASING

55,

£5.6

70.6

80,0

85 L

as..

j00-. 6

110+6

115.6

125¢

130,60

140.6

P
\MS.0

2" ID SCH 40
SEAMLESS STEEL
CASING

-\

7" DA
BOREHOLE

BENTONITE/

/_ CEMENT GROUT

2” ID ALUMINUM
UPPER EXPANSION
CASING ASSEMBLY

ALUMINUM
STINGER

Sand (516 begd) b hetng Fhe
Cashh) + "l'*f"i{:" dfr’u\ S
L rynidion covtiwred h be

[-)\;\ VE Frewie ’9"“ bvoke
e hug ol ~ 150 H
:L“,L,J:Nw&o) lost. T ve>
dedorminte] gt oo TrEE
e med oo, Mo 7l
e + obstrck
o-f pl‘l—v wi "‘53 M-I ne J‘

LI
Pve fremte s §Y
plac< -

NOT TO SCALE




GEOSIERRA ENVIRONMENTAL
DEEP EXPANSION CASING LOG

OB No. __B01181002___ prorer SAVANNAH RIVER SITE P—AREA we No. _F P 7 SHEET /1
INSP. Emiﬁ%(ommnc METHOD _ /<oves Sewic, GROUND ELEV. <JZ O- WATER o ©35.0 64
WEATHER -Y.L“_ng’___DRILLING COMPANY(S) CASCADE DRILLING CAP ELEV. ________ ___DATE/TIME NA
Tewe.digh 805 pru ros) ProSevic PS B6T cruer 7o Arelito _starmo U5e[ 6-10-19 _ coupiemen m

LOCATION/COORDINATES: NorTHNG: X444 9. Y'Y
78.6

easmng: 279 8%, Lony -3

MYy LAT: 327430 gy TS L T

MATERIALS INVENTORY

WELL CASING 2 in. dia. If. EXPAN. CASING 2 in dio_©0.0 ¢ TEMP. cASNG in. dia. Lf.
CASING TYPE SCH 40 SEAMLESS STEEL PIPE CASING TYPE ALUMINUM EXPANSION CASING CASING TYPE STEEL
JOINT TYPE STEEL _COUPLING CENTRALIZERS 5 3/4°0D X 4’ WELL SECURITY 2" NPT PLUG

BENTONITE

GROUT QUANTITY So#YAN= JR. Y- /5. %rout TYPE 5% BENTONITE/95% CEMENT
WELL PERMIT ¢ _SCHE 0 F0206223m 2.

SURFACE COMPLETION

DRILUNG MUD TYPE

ELEV. /BERF. DESCRIPTION WELL SKETCH INSTALLATION NOTES
AP
GROUND SURFACE Derra /
T———cemeNT cRoUT
CENTRAUIZER
UPPER CASNG —1-f
2° 1D SCH 40
SEAMLESS STEEL
CASING
2573 53.¢
F 7" DIA
BOREHOLE
02‘/1 3 — 63 A /_ gEE:Eg#ITGER/OUY
£
CASING ASSEMBLY
232.3_| T8
23,3+ 83.6
D
llq » 1 - q3'6
YN RN 9%.¢
C
202} - Jo8.b
8
18702 1236
Coreed 128.0-138.0H.
= 8.6
18229 1280 - 1320 Sd %
Silt ivker bedded o
veddish Yc-1 wotlled A
Caua~1 ‘*"g’" . . /_g#%ggm
== 132, H/
01 1Yo,
! ] NOT TO SCALE




GEOSIERRA ENVIRONMENTAL
DEEP EXPANSION CASING LOG

Jo No. 801181002 proyect SAVANNAH RIVER SITE P—AREA WELL No. __F @8 SHEET 1/1

wsp.  TMHasey orune wemon __RoYfe Senic oRouND v, FLL 2A  yarer pepr 2 IS 0 K

WEATHER Mommnc COMPANY(S) CASCADE DRILLING CAP ELEV. DATE /TIME N

TEMP.MiD 78%  DRILL RIG(S) on) 2T oruer 1o Ardite sTARTED /38 /[ 6~11-19 COMPLETED m

LOCATION/COORDINATES: NORTHING: Y44 3 2. 54 pasing: G4 278.49  Lowy: -81°88/05 0 AT 330 130 4TS A"
MATERIALS INVENTORY

WELL CASING 2 india. 2727 it EXPAN. CASNG— 2 in. dia. 2028 ___ |, TEMP. CASING in. dia. L.

CASING TYPE ___SCH 40 SEAMLESS STEEL PIPE___ casiNG TYPE ___ALUMINUM_EXPANSION CASING  cASING TYPE STEEL

JOINT TYPE STEEL _COUPLING CENTRALIZERS 5 3/4°00 X 4 WELL SECURITY 2" NPT PLUG

GROUT QUANTITY Jo Gevp {So &) but: 'zJ"tcRour TYPe __5% BENTONITE/95% CEMENT DRILLING MUD TYPE BENTONITE

SURFACE COMPLETION

WELL PERMIT #: C 0302022 3M I

ELEV. /BEPTH DESCRIPTION WELL SKETCH INSTALLATION NOTES
AP
GROUND SURFACE DEPTH /
T———CEMENT GROUT
CENTRALIZER
UPPER CASNG
2" ID SCH 40
SEAMLESS STEEL
CASING
A58.5 _ 52.1
F 7" DIA
BOREHOLE
2485 - 627 |- B Sour
1’43) S - 47. 7
E_ 2" 1D ALUMINUM
CASING ASSEMBLY
233 : S - 77)7
A28.5 - B2.7
D
218.5 2.7
2135 - G72.1
C
2035 joT.7
19 8.5 - I 1A.7
8
[83,5 - 1277.77
A
ALUMINUM
173’5_ 137,7 H/ STINGER
1730 - 13%.2 NOT TO SCALE




GEOSIERRA ENVIRONMENTAL

DEEP EXPANSION CASING LOG

JOB NO.

801181002

PROJECT

SAVANNAH RIVER SITE P—AREA

/ 4
INSP. .l-_éﬂﬁaig.omumc metHoo _Rote Sonie

WEATHER SuUMAS_— DRILLING COMPANY(S)
TEMP.__BDs = 925 pRILL RIG(S) Pre Sonie P 1S0Toruer I- Ardite

CASCADE DRILLING

wELL No. _F ¢4 SHEET /1

GROUND ELEV. _F/)ele  waTER DEPTH 235,084
capEev. _— oaeyiee _DNR
STARTED /‘/"9/ 6'/2-/? COMPLETED 4-/3-19

LOCATION /COORDINATES: NORTHING:  YHY 25 . L2 easing: G4 2270 % Lov\f)‘- — 8173/ A% LAT: 237 13/ 43 3%/ O
MATERIALS INVENTORY
WELL CASING 2 in. dia. 783 If. EXPAN. CASING 2 in. die +O |1 TEMP. CASING in. dio. Lf.
CASING TYPE SCH 40 SEAMLESS STEEL PIPE CASING TYPE ALUMINUM EXPANSION CASING CASING TYPE STEEL
JOINT TYPE STEEL COUPLING CENTRALIZERS 5 3/4°0D X 4° WELL SECURITY 2" NPT PLUG
GROUT QUANTITY _s30 Bo g8 Lot: /2. 3-12.9 grout Type 5% BENTONITE/95% CEMENT DRILLING MUD TYPE ___ BENTONITE
SURFACE COMPLETION WELL PERMIT ¢ —_ SCLE OB 206 223 m 2
ELEV. /OEPFH DESCRIPTION WELL SKETCH INSTALLATION NOTES
AP
DEPT /
GROUND SURFACE
] T™————CEMENT GROUT
CENTRAUZER
iy azoe— ||
2" ID SCH 40
SEAMLESS STEEL
CASING
258X — 53.3
F 7" DIA
BOREHOLE
248.2 - (3.3 |~ R
243.1— 9.3
E 2" ID ALUMINUM
UPPER EXPANSION
CASING ASSEMBLY
233.2 < 78.3
2282 83.3
D
218.2.- 433
2132 q98.3
C
203.1— 108.3
198.2— 113.3
B
188, 123.5
§3.9 - nd.0-139.0 > 28,3 red 129.6-177 s .
19°2 <t :dﬁbJJo]ﬂjﬂ\ ! Co
reddish graq woffted
0[@7 . (h&ﬁl\fc C&7 n
at 138 R
ALUMINUM
| 73.1+ 138.3 H//'snucen
71.7 - 139.8
7 NOT TO SCALE




GEOSIERRA ENVIRONMENTAL
DEEP EXPANSION CASING LOG

JoB No, 801181002  proyect

SAVANNAH RIVER SITE P—AREA WELL NO. = [ ¢ SHEET 1/

stk
Nsp.  ToMHinSey peuiing METHOD

Rots Sonic T i 7Y e M e e 3 S.0 £

WEATHER 22N
TEMP H)‘QL 8o0¢

DRILLING COMPANY(S)
DRILL RIG(S) I/

CASCADE DRILLING

DRILLER _/Z- ﬂr

CAPELEV. _____ DATE/TIME
/008 4 =[]
q3 n /l IDATE

STARTED %L-?'_?_COMPLETED
-81-%52 783" LaT: 3313

LOCATION /COORDINATES: NoRTHING: /44 (3. 7/ pasing: 442 25.8) Lona:
MATERIALS INVENTORY
WELL CASING 2 _india 783 i expan. cASNG_—2__in. dia 0.0 |t TEMP. CASING in. dia. L1,
CASING TYPE __SCH 40 SEAMLESS STEEL PIPE __ casiNG TYPE ___ ALUMINUM EXPANSION CASING  cASING TYPE STEEL
JOINT TYPE STEEL COUPLING CENTRALZERS 5 3/4°0D X 4’ WELL SECURITY 2" NPT PLUG
GROUT QUANTITY Yaéé_s (56 %)ty = 12. 745 rpe 5% BENTONITE/95% CEMENT DRILLING MUD TYPE ___ BENTONITE

SURFACE COMPLETION

WELL PERMIT # S CEE & O223Mm2

2

4

ELEV. /BERFH DESCRIPTION WELL SKETCH INSTALLATION NOTES
AP
GROUND SURFACE Dﬁl"f o] /
7 |——CEMENT GROUT
CENTRALIZER 1 F
upPeh oo .
2" ID SCH 40
SEAMLESS STEEL
CASING
258:3 53,3
F 5
. 3 - B S
2435 ~ 3.3
E 2 1D ALUMINUM
CASING ASSEMBLY
233.3 28.3
2383 -
D
2183 - 93,3
2132.3 8.3
C
203,3 .
lqgi 3 Ex l l 3, 3
B
1883+ 123.3
183.3 1 1263
A
173:3 138.3 U/ Va
& - 131.%
7 NOT TO SCALE




GEOSIERRA ENVIRONMENTAL
DEEP EXPANSION CASING LOG

JoB No. 801181002 proect SAVANNAH RIVER SITE P—AREA weLL No. = 01 SHEET 1/1
INSP. MDRILUNG METHOD Kot> Seunic ROUND ELEV. /1. 81  water peP "M_
WEATHER it;ung__oau.uuc COMPANY(S) CASCADE DRILLING CAP ELEV. DATE /TIME
TEMP._ 805 pRIL RIG(S)ﬁ°$“:¢ RseT _ oquer 7= Ard'to STARTED //20;4'/ 4-19 __ compreren 0955/é-17-1
LOCATION/COORDINATES: NORTHING: __ T4 01, 71 easing:. 64274, 37 Lona) 215" B LAT 3300 3 o AT
MATERIALS INVENTORY
WELL CASING 2 in. dia.—£L: O 1. EXPAN. CASNG—2___in. dia. 0.0 |t TEMP. CASING in. dia. LE.
CASING TYPE __ SCH 40 SEAMLESS STEEL PIPE _ casinG TYPE ___ ALUMINUM EXPANSION CASING  GASING TYPE STEEL
JOINT TYPE STEEL COUPLING CENTRALIZERS 5 3/470D X 4' WELL SECURITY 2" NPT PLUG
GROUT QuaNTITY T& Lags = 12 272 Tour Type _5% BENTONITE/95% CEMENT DRILLING MUD TYPE _ BENTONITE
SURFACE COMPLETION WELL PERMIT § _SCHE 63020 223 M2
ELEV. /BERT DESCRIPTION WELL SKETCH INSTALLATION NOTES

AP
GROUND SURFACE D €77 ‘ / /

Casing Suspended fnside
deill Costng over Hu weeked.
3 T——CEMENT GROUT bhen Z{' wes lowrered +he
CENTRALIZER 1 B bottowa of Heno borehele it
urPeR Gasne 1| dfop]p-'A 2.564 J«Per.
: Added S bags £ #Z
filke sed b rarse 2‘"
2" ID SCH 40 well Casiw - Bottows .S Jl
CASING > STk S“‘nl)ef vgeﬂ’ ot 138.
259.8 52.0
F _;-ORDEIQOLE
249, - 2.0 s GEMENT GROUT
2948 1o
E SPPER EXPANSION
34,8 — 77.0
223.8 g2.0
D
A48 - Yo
21,8 — Q7.0
C
204' ? - lo7.0
199.6 - 1.0
B
/59.3 = 2.0
1848 - I27.0
A
1‘7L{. g 1370 /_STINGER
3.3 + 305 —,
170.3 .5

NOT TO SCALE




GEOSIERRA ENVIRONMENTAL

DEEP EXPANSION CASING LOG

JOB NO.

- el
INSP. _’M‘%_DRILUNG METHOD
WEATHER JZhne  — DRILLING COMPANY(S)

DRILL RIG(S) FroSon.e PS 150 oRILLER 1. Ardite

TEMP._Mid 90's

801181002

PROJECT

SAVANNAH RIVER SITE P—AREA

]20 o Senic

LOCATION /COORDINATES: NORTHING: 443 87. 89

CASCADE DRILLING

STARTED /200/&-17-/9

WELL NO. __ = 1o~ SHEET 1/
GROUND ELEV. -2/2-93  water pepy =3 5-0fF
CAP ELEV. DATE/TME _ NA

COMPLETED /860/& -8 19

TME / DATE

EASTING: 64 273- 15 LAT: 82°/3'Y3.62" Vaps. =81° 35! 1.79 7™ / AT

78.0

MATERIALS INVENTORY

WELL CASING in. dia. f. EXPAN. CASING in. dia. ._20-O __ | f. TEMP. CASING i, die.—____If.
CASING TYPE SCH 40 SEAMLESS STEEL PIPE CASING TYPE ALUMINUM _EXPANSION CASING CASING TYPE STEEL
JOINT TYPE STEEL COUPLING CENTRALIZERS 5 3/4°0D X 4 WELL SECURITY 2" NPT PLUG
orout quantiry .ZS Bags ( HSodputs 12-2- 125, -+ e 5% BENTONITE/95% CEMENT DRILLING MUD TYPE ___ BENTONITE
SURFACE COMPLETION WELL PERMIT #: _C HE63020223m 2
ELEV. /DR DESCRIPTION WELL SKETCH INSTALLATION NOTES
CAP
N /
crouND surFace || DEVTH AJJ-u(, i b»‘s o §M< Lo
Ll oot neo” botton
2 ————CEMENT GROUT £ Hw bu\/’el’“k .
CENTRALIZER
upség CAES?X(E\ :
2" ID SCH 40
SEAMLESS STEEL
CASING
25%0 + 53.0
7" DIA
BOREHOLE
240 63s P i
2 L{L\é\ O - 63.0
2" ID ALUMINUM
UPPER EXPANSION
CASING ASSEMBLY
129.5 4 83.0
9.0 4 3.0
A10 9.0
[quD - 113.0
1870 - 123.3
"12g ! ed 124139
184:0 4 )29-138.+ Ch 128.0 Cov
;‘M'}"" LCA[M wv
Fird o reseliion 3l
LQJJ’ C(w( 3 Q,)wiwt
ad greq mettled s
/
1391397 Somd,
e, dvk (/d/uﬂw%\ i134.5

oVrefe .

NOT TO SCALE




GEOSIERRA ENVIRONMENTAL

DEEP EXPANSION CASING LOG

pRILL Rics) ProSowie PS IS0V prier L Prdito
easng: L4A71. 73

TEMP N<"~ Bo's
LOCATION /COORDINATES: NORTHING: 44371, 89

JOB No. __801181602  pRroyecT SAVANNAH RIVER SITE P—AREA WELL NO. F13. SHEET /1
nse.  LMCKinseU peiiing METHOD Roto Sewie GROUND ELEV, 31218 water pepm 350 £
WEATHER M\—DRILLING COMPANY(S) CASCADE DRILLING CAP ELEV. DATE/TME __INA

STARTED 0?25/ 7“ 9‘/9

coMPLETED £2/5/ 710~

LAT: 33° 13! S840

/ DATE NG _3'035 11’715—5 / DATE

MATERIALS INVENTORY
78.0

Lo, 6 ¢

WELL CASING 2 in. dia. f. EXPAN. CASING 2___in. dia.
CASING TYPE __ SCH 40 SEAMLESS STEEL PIPE  cAsING TYPE ALUMINUM EXPANSION CASING
JOINT TYPE STEEL _COUPLING CENTRALIZERS 5 3/4°0D X 4

GROUT QUANTITY 3 S Bass (# ) st 12:2712§ 01 rype _5% BENTONITE /5% CEMENT

SCHE 03026223M 2

TEMP. CASING in. dia. 1.
CASING TYPE - STEEL
WELL SECURITY 2" NPT PLUG

BENTONITE

DRILLING MUD TYPE

SURFACE COMPLETION WELL PERMIT #:

INSTALLATION NOTES

ELEV. /BEPFH DESCRIPTION WELL SKETCH
CAP
GROUND_SURFACE DeprH / .
| Dosing deilig o e bovebly
JT——CEMENT GROUT dv"u;‘”ﬁ Wc[ ﬂbw‘e.&( o\./'}‘dp
‘ lur € /‘~55’54\'\/"'}Vl
CENTRALIZER " ﬂ,w GWwbiv : . L&
UPPER CASNG |- "‘%”' PMVA’ RR~ “’t (mi'l'd
: it CPT), Ame;WLH
| 20- 4o ?Jz o hevdnide
gié&ggg SteeL c{ n’“;\S el -ﬂovH.C( oL/}' it
,?gq..l__ 53.0 % ?mu\rll §uv—"ﬁ~0" s
7o
BOREHOLE
432 - 63.0 /‘?:Esggﬁlg{our
A94.2. 63.0
GPPER, EXPANSION
CASING ASSEMBLY
2341 ] 180
229. % - 83.0
yN L Ry 93.0
yAL N 93.0
Ao 2 - 1bg.0
1112 _ 3.0
189.2 | 123.0
184.2. — |19.0
ALUMINUM
1742 13%.0 H//STINGER
172.7 5
! i NOT TO SCALE




GEOSIERRA ENVIRONMENTAL
DEEP EXPANSION CASING LOG

TEmP. Ase b 8’03’//40"/ 207 DRILL RIG(S) p{‘o Senic PS So v

JOB NO. _ 801181002 proyect SAVANNAH RIVER SITE P—AREA WELL NO. FY SHEET 1/
nsp.  LMCKinseU paiiing MeTHOD Roto Sewie GROUND eV, SI2-0  warer pep @350 £
WEATHER L%LM_DRILLING COMPANY(S) CASCADE DRILLING CAP ELEV. DATE /TIME

DRILLER __L- A"d‘l‘o

A
sTarTED 2030/ 7-8-19 COMPLETED 03'/02 7-9-19

LOCATION /COORDINATES: NORTHING: 7436 9- ¢S

EasTNG:. &4 266 - 29

DATE TIME. / DATE

LAT: 33713 430543 o ye 1 =317 38" 171"

MATERIALS INVENTORY

WELL CASING 2 in. dia. 771.9 .f. EXPAN. CASING 2 in. dia. 6.0 I.f. TEMP. CASING in. dia. Lf.
CASING TYPE __ SCH 40 SEAMLESS STEEL PIPE _ caging TYPE __ ALUMINUM EXPANSION CASING  cASING TYPE STEEL

JOINT TYPE STEEL COUPLING CE%JTRALIZERS 5 3/4"0D X 4 WELL SECURITY 2" NPT PLUG

GROUT QUANTITY _ IS fgs (#so) At 12. 27028 . 5% BENTONITE/95% CEMENT DRILLING MUD TYPE ____ BENTONITE

SURFACE COMPLETION

WELL PERMIT ¢ _ SCHE6 30206223 M}

INSTALLATION NOTES

ELEV. /BERTH DESCRIPTION WELL SKETCH
GROUND SURFACE DerTH /
CENTRALIZER g |
UPPER GG
255 - 52.9
2495 _ (6. /EEZE%'%UT
244.5 - 17.9
SPPER EXPANSION
234.S 7.4
229.5 - 824
9.5 4 29
214 - K
QeH-S o k2 Lost Cchu/aj"“'V“b/lo#‘d'F
\ u\l‘
(99.€ 1.4 oot biger Yoy al
FIS (12#:,%7) M:': ‘;S'P
, . , VeSSUVE P w
Core. drown IZO‘WDI io‘zg rmun Jj yun e J
oS 0“5'{‘(/\'!?&'( ol VNZX&,MV&L Sroun IZo"/‘fD'
1o’ dederniue deptt to S‘TZU:J il oot
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GEOSIERRA ENVIRONMENTAL
DEEP EXPANSION CASING LOG

JOB NO. __BOTB1002 oo e s ~ SAVANNAH RIVER SITE P_AREA WELL NO. Fi15 SHEET 1/1
INSP. MDRILUNG METHOD Reote Sowic crounp ev. 31255 wareg peem 35,0
WEATHER 5_‘;"Lt‘,l__DRILLING COMPANY(S) CASCADE_DRILLING CAP ELEV. . DATE/TIME _NA
remp.hoch 90 orLe riees) froSowe PRISOTT  poy e T Ardido starTeD 048 / 7-3-19 compLETED 0920/ 7-8-1%
' » TIME / D. : ol DATE
LOCATION,/COORDINATES: NORTHING: HH 3 6. 02 EaSTNG:GHES6 VT ATt 33°13" 3 o™ Tonc: - 21°35 " 1.ag™ 7 ,A
MATERIALS INVENTORY
WELL CASING 2 in diae. 178 ¢ EXPAN. CASNG_—— 2 in. dia. (60O |1 TEwP. cASNG____in. die..—______If.
CASING TYPE __SCH 40 SEAMLESS STEEL PIPE __ caging TyPE ___ ALUMINUM EXPANSION CASING _ caSING TYPE STEEL
JOINT TYPE STEEL COUPLING ceNTRALIZERS 5 3/4"0D X 4' WELL SECURITY 2" NPT PLUG
GROUT QuANTITY 53 /33{; (#co )t 12:2-/ ZiRouT Tvpe _5% BENTONITE/95% CEMENT DRILLING MuD TYPE ___ BENTONITE
SURFACE COMPLETION WELL PERMIT 4 _SCHE 630206 223M 2
ELEV. /BERFH DESCRIPTION WELL SKETCH INSTALLATION NOTES
CAP
orounp surrace || DEPTH / o
Daill CoSing ons i ploc
for 4 Jou}s Rq?”\.vw( 'MM‘T{
‘ : ) ' r.'e )
—~—CEMENT GROUT Vibeodion 4o ‘]d’ i+ f:h
CENTRALIZER (,,)Lav\ PV}U afies Cf MJ )y
~15' ABOVE :
UPPER CASING No ;/‘D“‘I)J"i\“\ IS SNA 4 ?\/ NUI ‘
haw detiling He borehole
2" ID SCH 40 W N
SEAMLESS STEEL Jour Fy an‘rcu\u}wv\ £
CASING . J (o g } zf
d»"\\"‘[ 1 ‘QV\
ZSGI B - 52,8 W7 A W .ﬁ r
wi
Mo Lk Grovt Defev Tlow
. fro % annvlus A’F}G
7" DIA we i
BOREHOLE . Ll 5-lo i;,l 9
ok 6%#/‘0% A Z-r
- BENTONITE Sy T e
l‘f‘f»@ 623 /CEMENT GR'/OUT -ﬁow‘w( ﬁ %w
-
2448 L7%
27 ID ALUMINUM
UPPER EXPANSION
CASING ASSEMBLY
234.8 4 7.8
229.8_ 2.9

l]‘i.% - 91.%

214.% 919
JOI‘{\B - 107\5
149.3 112.3
199.9 . 1228
164.3 - 7.9
1 74-8 4 131.% H//S“"GER
173.3 139.3

NOT TO SCALE




GEOSIERRA ENVIRONMENTAL

DEEP EXPANSION CASING LOG

JOB NO.
INSP.

Temp. g h 9o's

801181002

c -
. MEK in$¢y DRILLNG METHOD
WEATHER SUMMM  DRILLING COMPANY(S)

DRILL RIG(S) fro Somie

PROJECT

SAVANNAH RIVER SITE P—AREA

WELL NO.

Ro"rb Sewie

LOCATION /COORDINATES: NORTHING: HY3 55.H2

WELL CASING ____ 2

CASING TYPE

CASCADE DRILLING CAP ELEV.

PSisor

DRILLER _L- Ardito

GROUND ELEV.

startep [300) 1-2-14

Fle SHEET VA
SIA- 75 water oep ~ 350t
DATE/TIME NA

competen 055[ 1-8-19

EASTING: (246 2

LAT: 33°13' y3Ma/"E ne

-31'3S ' l-%o'ﬂME / DATE

in. dia.M_ I.f. EXPAN. CASING— 2
SCH 40 SEAMLESS STEFL PIPE

MATERIALS INVENTORY

JOINT TYPE

STEEL COUPLING

GROUT QUANTITY 3.5 ()’ag (*p) (1 12.2- 2,7 TyPE 5% BENTONITE/95% CEMENT

SURFACE COMPLETION

in. dia. (20,011 TEMP. CASING in. dia. Lt
CASING TYPE ___ ALUMINUM EXPANSION CASING __ casiNG TYPE STEEL
CENTRALIZERS 5 3/4°0D X 4 WELL SECURITY 2" NPT PLUG
DRILLING MUD TYPE BENTONITE
WELL PERMIT 4 _ SCHE 30206223 M X

ELEV. ABERTH DESCRIPTION WELL SKETCH INSTALLATION NOTES
AP
GROUND surFAct || DE PTH /
T——CEMENT GROUT
CENTRALIZER
~15' ABOVE
UPPER CASING
2" ID SCH 40
SEAMLESS STEEL
CASING
241.5 51,3
7" DIA
BOREHOLE
251.5 - 6L3 /Eéuéﬂﬁ'@{w
246.5 - 663
2" ID ALUMINUM
UPPER EXPANSION
CASING ASSEMBLY
2365 - 763
1’5‘ . S - 8\ N 3
2\1‘ 5 S b qlr 3
2.5 q{o&
Lok.S — lo¢.3
201.5— [1.3
1T.S - 1213
/ 4 !
136.5 - QI8 138 12¢.3 Corecl 128"+ 138
Clony intes bestle!
1 A
W/Za %W’W
sanl, cobesive s T
sl dovle ved el s
176.5S 13¢,3 H//
- 137.%
175:0 NOT TO SCALE




GEOSIERRA ENVIRONMENTAL

DEEP EXPANSION CASING LOG

JOB No. __801181002 oo ot SAVANNAH RIVER SITE P—AREA WELL NO. Ei17 SHEET 1/1
INSP. MDRILUNG METHOD Roto Somic GROUND ELEV, ML_WATER DEPTH N_BM
WEATHER é’”_“"l___DRILLING COMPANY(S) CASCADE DR"—'-lNG_’_ CAPELEV. ____ _ DATE/TIME A
emp. Alch 90’s  prin rigs) ProSenie PS 1Sov e T Ardite starTep 1245 6-2%14 compLeTep Mool 7-2-19
LOCATION/COORDINATES: NORTHING: YH 34 6. 1% easting: (423887 Lare 334037 g3 TNES N o1 agyt st fagyn ™/ OAE

MATERIALS INVENTORY
WELL CASING 2 in, dia._&ﬁL— Lf. EXPAN. CASNG—__ 2 ___in. dia. (0.0 I.f. TEMP. CASING in. dia. If.
CASING TYPE __SCH 40 SEAMLESS STEEL PIPE __ caqiNG TYPE ALUMINUM_EXPANSION CASING __ cASING TYPE STEEL
JOINT TYPE STEEL_COUPLING CENTRALIZERS 5 3/4"0D X 4 WELL SECURITY 2" NPT PLUG
GROUT QUANTITY _.3.9 5&5—‘ (Fsp): 12,4 GROUT TYPE _5% BENTONITE/95% CEMENT DRILLING MUD TYPE BENTONITE
SURFACE COMPLETION WeLL PerMiT 4 _ SCH E0Z0 20 223 2
ELEV./@EEFH’ DESCRIPTION WELL SKETCH INSTALLATION NOTES
AP
GROUND SURFACE DeeTH
1 [ ~———CEMENT GROUT
CENTRALIZER :
~15" ABOVE
UPPER CASING |
2" ID SCH 40
SEAMLESS STEEL
CASING
AR St
7" DIA
BOREHOLE
BENTONITE
ls LS (P" Y /‘ CEMENT GR/OUT
246.5 LY
2" 1D ALUMINUM
UPPER EXPANSION
CASING ASSEMBLY
236.S 7.4
231.5 8l.yq
221.S .y
Lik.S - Ud
201.5 - n.y
.S _ 1214
13(.5 | j2¢. 4
ALUMINUM
|7¢.5 13¢.4 H//S“”GE“
175.0 — 137.9
NOT TO SCALE




GEOSIERRA ENVIRONMENTAL
DEEP EXPANSION CASING LOG

JoB No. 801181002 proyect SAVANNAH RIVER SITE P—AREA WELL NO. F1e SHEET 1/

INSP. MDRMNG METHOD Roto Sowie GROUND ELEV. 3!3:26  yater pppm - 35.0 £

WEATHER j_u"l&__DRILLING COMPANY(S) CASCADE_DRILLING CAPELEV. ________ DATE/TIME NA

TEMP L‘;g‘« Qo's pRILL Rig(s) FroSewic PS IS6T prier T Ardito STARTED ’5“’5/ £-27-19 _ cowpieen zzo;_;é-za-l‘}

LOCATION/COORDINATES: NORTHING: 4/ 335 . 04 EasTNG: ©4334.64 1 AT: 337137 4254 T onct =81 35 1.7, /AT
MATERIALS INVENTORY

WELL CASNG — 2 in dio._Z 2= |t expan. CASING—_ 2 in. dia. _{20.0 f. TEMP. CASING in. dia. Lf.

CASING TYPE ___SCH 40 SEAMLESS STEEL PIPE___ GASING TYPE ALUMINUM_EXPANSION CASING  casING TYPE STEEL

JOINT TYPE STEEL _COUPLING CENTRALIZERS 53/4°0D X 4 WELL SECURITY 2" NPT PLUG

GROUT QUANTITY 3.9 /3«5J ( #50> ot 122 ’/Z‘EROUT TYPE __5% BENTONITE /95% CEMENT DRILLING MUD TYPE BENTONITE

SURFACE COMPLETION

WELL PERMIT #

SCHE 63020 223 M 2

ELEV./#'FH DESCRIPTION WELL SKETCH INSTALLATION NOTES
‘ AP
GROUND SURFACE DevrH
T———CEMENT GROUT
CENTRALIZER
UP;élg cAféfxg\ :
NN
2" ID SCH 40
SEAMLESS STEEL
CASING
24 '\ ' na 51\ j\
7" DIA
BOREHOLE
251. 1 (22 P G GRoUT
2461 1
2" 1D ALUMINUM
UPPER EXPANSION
CASING ASSEMBLY
2361 - 7171
2311 82X
2211 411
ll ll\ l - 0}-(. L
20b.1 - o2
Jol. 1 1.1
a. b 1121
156.1 4 1112
ALUMINUM
1701 372 /ancER
138.7 H/
.G -
740 NOT TO SCALE




GEOSIERRA ENVIRONMENTAL
SHALLOW EXPANSION CASING LOG

JOB NO. 801181002 project SAVANNAH RIVER SITE P—AREA WELL NO. Fi9 steeT __[of 1
wse, 1. MeKinseyorying memop Kot Sowic orounp eLev. 31364 g pepry = 95.0 4
WEATHER ~SVIANY _ DRILLING COMPANY(S) CASCADE DRILLING CAP ELEV.  _______ DATE/TIME _AL
Teme. Alch G0’ oRILL Rie(s) Proseomie PSISOT pruer T Ardito  grarmen 0815/ 6-26- 19 compLETED 1520 6-27-19
LOCATION;COORDINATES: NORTHING: 44/ 323,84 EASTING: (H230. R0 LAT: 23" /3"&1.1%534’ lonc: ~81°35" 1 q3n ™ / OAE
MATERIALS INVENTORY
WELL CASNG — 2 in dia. 2331 expan. casne__ 2 i dia.—20.9 |1 TEMP. CASING in. dia. L.
CASING TYPE __SCH 40 SEAMLESS STEEL PIPE __ caging Type _ ALUMINUM EXPANSION CASING __ casing TYPE STEEL
JOINT TYPE STEEL COUPLING CENTRALIZERS 5 3/4°0D X 4’ WELL SECURITY 2" NPT PLUG
GROUT QUANTITY .3© 6‘“’35 (50) LA 12.2- 12-3rouT TYPE _5% BENTONITE /95% CEMENT DRILLING MuD TYPE __ BENTONITE
SURFACE COMPLETION WELL PERMIT 4 _ D CHE 0802022 3mM 2
ELEV. /BERFH DESCRIPTION WELL SKETCH INSTALLATION NOTES
CAP

GROUND SURFACE DerTH

T——CEMENT GROUT
7" DIA
BOREHOLE
2" ID SCH 40
SEAMLESS STEEL
CASING
CENTRALIZER
~15" ABOVE
UPPER CASING
BENTONITE /
|~ CEMENT GROUT
2" ID ALUMINUM
UPPER EXPANSION
CASING ASSEMBLY
249.7 - ¢3.9
ud7 4 (8.9
134.7 4 78.9
124.7 - g3.9
29.7 4 93.9
214 7 - 98.9
204.7 - 108.%
199.7 3.9

ALUMINUM

189.7 123.9

/STINGER
J25.4 H/

182 .2

NOT TO SCALE




GEOSIERRA ENVIRONMENTAL
SHALLOW EXPANSION CASING LOG

JOB NO.

WEATHER SVWV‘

801181002
nsp,  L.MeKinse

PROJECT

SAVANNAH RIVER SITE P—AREA

DRILLING METHOD

Ro‘\‘o Senic

DRILLING COMPANY(S)
\ . . . — - .
TEMP Mvd_ Luyl\ 90's_oruL rias) ProSente FSISOT  priyer T Ardto

CASCADE DRILLING

sHeeT L ef |

WELL NO. Fa ob
GROUND ELEv, _SI4- 0L
CAP ELEV.

starrep 12 6-25- 19

12

WATER DEPTH M

DATE /TIME NA

coMPLETED 0800] 6-26-1%
TIME' / DATE

LOCATION/COORDINATES: NORTHING: 743 12.45 EASTNG: GH226.09  4ar. 33° 137 42.2%% ' Xows: ~31°25 ' 1.70"
MATERIALS INVENTORY
WELL CASNG 2 in, dia.7_L'[‘i__ If. EXPAN. CASING 2 in dia.—99:© |t TEMP. CASING in. dia. I.f.
CASING TYPE __SCH 40 SEAMLESS STEEL PIPE _ caqiNG TYPE ALUMINUM_EXPANSION CASING __ cASING TYPE STEEL
JOINT TYPE __ STEEL COUPLING CENTRALIZERS 5 3/4"0D X 4' WELL SECURITY 2" NPT PLUG
GROUT QUANTITY _3.0 Bogs (#So) oA 12.2- 12507 Type 5% BENTONITE/95% CEMENT DRILLING MUD TYPE . BENTONITE
SURFACE COMPLETION WELL PERMIT g _SC HE 03020 223M 2
ELEV. /REPTH DESCRIPTION WELL SKETCH INSTALLATION NOTES
AP
GROUND SURFACE (DEWH
T™———CEMENT GROUT
7" DIA
BOREHOLE
2" ID SCH 40
SEAMLESS STEEL
CASING
CENTRALIZER o
~15' ABOVE
UPPER CASING
BENTONITE /
/_ CEMENT GROUT
259. 6 Ty
2" 1D ALUMINUM
UPPER EXPANSION
CASING ASSEMBLY
9.6 AK
244, 6 - IAR]
234.(, 79.4
L19.0 - 844
2196 q4.4
yRII A 94.4
Loyl | fo5.d
194.¢ 1144
pa
189.¢ 124.4 /
166, ] - [25.9«
NOT TO SCALE




GEOSIERRA ENVIRONMENTAL

SHALLOW EXPANSION CASING LOG

JOB NO.

801181002

] c i
INSP. T mekivse DRILLING METHOD
WEATHER .SV_"“'\A_DRILLING COMPANY(S)

PROJECT

SAVANNAH RIVER SITE P—AREA

WELL NO.

R"Jro Sonmc

CASCADE DRILLING

GROUND ELEV, /439 waTer pepT 350 £

Fal SHEET Lol ,

‘ : Ct CAPELEV. ___ patesime _ NR

TEMP M’“"’)\\“}L\ 405 oRriL RiGs) ProSove PS1S0T poiier T AN dita STARTED '330/ 6~24-19 _ coupremen 0915/6-25-14
TIME / DATE ) ,, TIME / DATE
LOCATION /COORDINATES: NORTHING: Yy 3ol Hé EasTng: @4 221,77 Lar: 33°/3'42.¢5"  Lows! =8I°357/. b6
MATERIALS INVENTORY

WELL CASING — 2 in. dia._YA~T | EXPAN. CASNG—_ 2 ___in. dia._50.O |t TEMP. CASING in. dia. Lf.
CASING TYPE ___SCH 40 SEAMLESS STEEL PIPE __ cASING TYPE ALUMINUM _EXPANSION CASING _ caSING TYPE STEEL
JOINT TYPE STEEL COUPLING CENTRALIZERS 5 3/4°0D X 4’ WELL SECURITY 2" NPT PLUG
GROUT QUANTITY S0 Bags (#o) by 125 ooyt TyE 5% BENTONITE/95% CEMENT DRILLING MUD TYPE . BENTONITE

SURFACE COMPLETION

WELL PERMIT # SCHE 05020228 M 2.

ELEV./ DESCRIPTION WELL SKETCH INSTALLATION NOTES
AP
GROUND SURFACE DE pTH
———CEMENT GROUT
7" DIA
BOREHOLE
2" ID SCH 40
SEAMLESS STEEL
CASING
CENT'RALIZER
UP;!;S &Bs?r\{g\
/‘ EEEE?#'TGE{OUT
el- T - 52.7
2" ID ALUMINUM
UPPER EXPANSION
CASING ASSEMBLY
2511 4 (2.7
Pe7 - 677
23 (er 7 et 7 7. 7
13 l v7 - 32 .7
LT+ 52.7
AT - G7.7
2067 - 1077
2o [2.7
STINGER
AT |27 /
vl - it
v i NOT TO SCALE




GEOSIERRA ENVIRONMENTAL
SHALLOW EXPANSION CASING LOG

JOB NO.
INSP,

WELL CASING
CASING TYPE
JOINT TYPE

801181002

T MeKinsey pRILLING METHOD
WEATHER YNy DRILLING COMPANY(S)

TEMPAALLA.#._@;_ DRILL RIG(S)

LOCATION /COORDINATES: NORTHING: HY 2] 0. 18

——2 ____in. dio.
SCH 40 SEAMLESS STEEL PIPE

PROJECT

SAVANNAH RIVER SITE P—AREA WELL NO.

Ro%o Soenic

F 22

SHEET /s £/

CASCADE DRILLING CAP ELEV.

T, Afclill’o

DRILLER

GROUND ELEV. ﬁL_

starTED 430/ ©-2!-19

WATER DEPTH

DATE /TIME NA

~ 35 £

7.5

STEEL COUPLING

GROUT QUANTITY S© /gags (o) o+ 242 do 22+S00uT TypE 5% BENTONITE /95% CEMENT
SURFACE COMPLETION

EASTING: Y2 T. "It‘ll LAT: 33°13/ E{AE L?'A'TE L.onj.‘ ~41°35°1, bim / DATE
MATERIALS INVENTORY
Lf. EXPAN. CASING 2 in. dia.—29-0____ | £ TEMP. CASING in. dia. Lf.
CASING TYPE ____ALUMINUM_EXPANSION CASING _ casiNG TYPE STEEL
CENTRALIZERS 5 3/4"0D X 4’ WELL SECURITY 2" NPT PLUG
DRILLING MUD TYPE ___ BENTONITE

WELL PERMIT  _ S CHE 03026223 M 2.

ELEV. /BERF+ DESCRIPTION WELL SKETCH INSTALLATION NOTES
CAP
GROUND SURFACE Ve PTH /
T———CEMENT GROUT
7" DIA
BOREHOLE
2" ID SCH 40
SEAMLESS STEEL
CASING
CENTRALIZER
~15' ABOVE
UPPER CASING o
BENTONITE/
’/_ CEMENT GROUT
MR-+~ §2.5
2" ID ALUMINUM
UPPER EXPANSION
CASING ASSEMBLY
25242 4 6.5
ll’* 7'2 — 67'5
237, % 775
2322 82.5
AL R 2.5
2104 = 47.5
2o} . /07.5
)
2021 ~ @/14 Soawel 12 12.5 Cove 4.0 = I2ho
aj wtal—nz (‘(o?'»j
$t>~f
i o o
lqll N Hrion ‘MAS ((\Alﬂ’lﬂb(M IM\S '_l//
Colnetive , B q*
1Gp. 74wt ol e 124,0
) ) NOT TO SCALF
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OSR 30134 (Rev 4-6-99)

© TestHole Number (MANNNAA) |
Cone Penetrometer Field Report R dI
General ' ) |
Project Name ;
P- Area G‘fodhclbuaml-ef Perw\ able Reac 'I‘N'c 130 riey’ ;
1
Project Manager (last name, first initial) Department |
Miler S ! ACP |
Type of Cone Penetrometer Test County Location Description p D / ./
__Zﬁ_,:‘l\_//ﬂ"/bla ’f‘//yr, g } 1. YL 5"of 60.\’V\UJQ¢L‘ | _)0._/ L N~ / /H/d(/d/ /LJ // —r
"SRS North Grid Coordinate SRS :ast Gnd Coordinate Ground Elevation Latitude (degrees mlnutes seoonds) Longrtude (gegrees minutes, seconds)
4gSos . 19 (4337.4 309. 5¢ 23" 3 449" -81° 357 1.9%"
| Testing and Sampling i |
| Test Start Date 4 / Z 7 / ! ? -|Test 7omple/ 83 e Total Penetration Depth | Interpreted Water Table Level Ground Water Samples?  Soil Samples? |
137. & NA Clves &Na Oves mNo !
Cone Penetrometer Test Type 4 Depth toSample | Cone Penetromeler Test Type Depth to Sample _____Cone Penetrometer Test Type | Depth to Sample
| e —— 3 | —
: Cone Penetrometer Company I . Cone Operator Oversught Company .-_‘ ‘(’ Oversight (last name, first initial) |
ConeTlec White D. Geo Siervar Evvivionymes al e K\v\set})'T
Drilling and Samplin Corlments (drilling muds used, source of water, lost circulation zones, etc.) 1
€51 51w 56075 susielded jn S S ke »’VA/I Lon. $2.3 #‘7‘0/373‘4 [ovprnte s« 7 '

> = . 52
/7//“’7/:‘40'/ / (C'Z‘U/: £ Zvr //L/V/m)‘ C_o_y}f'tL/Ur"'/ov\ ff 7//\.« 7{""/”’ \/J/< /\JM/“( Savvirsr -

Logging
Log Type
O sleeve psi)y [ Tip(psiy [ Ratio %) [ Pressure (psi) [ Resistivity
Oth li — .
ther Logs (list) _LV\)‘\"GV(-L&J 124.-\,{_,\/\{\1 Sens<or §-)L/.m36
Abandonment
Date Abandoned Method of Abandonment Theoretical Grout Volume Actual Grout Volume
| Z' "l I o220 [ Tremie Pipe [ CP Rod-Grouting Method Sangev— she "L"&M '( m“"“s Yo o De M
Re rt Prepaged by o% @h\ X m 'Hu- wotres, 4 Date Report Prepared
M2 Hmrdon capping c.o[ a l¢+xl‘7—H(m\ torerete 1|24[2020

pod-



OSR 30-13# (Rev 4:6-99)

Cone Penetrometer Field Report

[=
e General
| Project Name

|
| Project Manager (last name, first initial)

P- Preo Gvoond oter Fefw able Reactive 2 riev

Department A C P

Test Hol_e Number (AAA,NNN,AA)

kR o2

| _ Miler, S.

Type of Cone Penetrometer Test County Location Description

—_— . al f o >4 AR

_..l/)jq/ﬂa//uu 4f/d/r: <~ ./:~E/7 LSOVS Bafnwe,(.‘ Yoot «= ot [~ flrac Loy 1. Ay

SRS North Grid Coordinate SRS East Grid Coordinate Ground Elevation Latitude (degrees, minutes, seconds) Longitude (Uegree’s, minutes, ;a;aoonds)

{]
Y<or- 01 L4226 37 9. 76 33° /3" H. ' -g1° 35" 2.06
| - ) Testing and Sampling ) ) i
| Test Start Date b-17-) % | Test Complete Date Total Penetration Depth |Interpreted Water Table Level Ground Water Samples? Soil Samples?
| ~ f 6-2.7- '% }37._& NA Oves MNO Oves mNo |
Cone Penetrometer Test Type Depth to Sample ! _Cone Penetrometer Test Type Depth to Sample Cone Penetrometer Test Type | Depth to Sample |

| ) = T = 1

Cone Penetrometer Company - Cone Operator Oversight Company Oversight {last name, first initial) 1

Cov\e lec wWhite D. Geo Srervar Evviion el e Rinsen, T,

Drilling and Sarnplirf Con‘,ments (drilling muds used, source of water, lost circulation zones, etc.)
Res -

=

N psers Sastldel ju_ ST /tr7740fwn/: Frewn 12.3 47 10 1373 4. _Z__/’J" ole fe 7o

Pt 1) ectivn A FVI //uvlmj__Cb;_/[ﬁ_’/Ur'f/'/ot/\ oL Ha g/n/wo\éﬂ fCoschia Navvier -

Logging
Log Type
(O sieeve (psi) 03 ip (psi) O Ratio (%) I Pressure (psi) T Resistivity
| Oth (0 —
Other Logs (it dns \‘QJ.((_ \ fE#’\‘ {"V"hj fﬂn SO f-‘v-mjb
Abandonment
Date Abandoned Method of Abandonment Theoretical Grout Volume | Actual Grout Volume
1 |2 (I Tremie Pipe [} CP Rod-Grouting Method 5&\1\50 v 5‘\'\—\‘4\ s e cbardened l? eYauaeh "s “:3 a«&@‘“\
Report Prepated by . o¥ G- "y coH-.\wS e o ires, 4 ca‘opl‘ {Date Report Prepared
M= Awmldonc W]« [H2IFFLR corar=te Pad. l/é?'-[ /;oao



OSR 30-13# (Rev 4-6-99)

Test Hole Number (AAA._NNN.AA)
Cone Penetrometer Field Report R $3 |
|
General ;
Project Name | |
P' PArea Geoond woter f)efw\ able Reactive [Parrier
Project Manager (last name, first initial) Department
M.les, S. ACP
Type of Cone Penetrometer Test County Location Description .
— . 7 |
Znsllotsi. S < by ensovs Fovnweld ot - AR P ;/v/- SOy :
SRS North Grid Coordinate SRS East Grid Coordinate Ground Elevation Latitude (degregs. miputes, seconds) Longitude (dJegrees, minutes, segonds) |
yyy q¢ .Ne L4315.3 269.83 372 13 HY. 75" -&1° 28’ 2.3
_ - Testing and Sampling ] i
Test Start Date Z I 7 | Test Complete Date fTotaI Penetration Depth | Interpreted Water Table Level |Ground Water Samples? ' Soil Samples? |
b-277- - =277 19 L 1373 _ NA Olves mNo | Oves mNo
Cone Penetrometer Test Type | Depth to Sample Cone Penetrometer Test Type Depth to Sample ___ Cone Penetrometer Test Type | Depth to Sample
— . _ = e |
—
' Cone Penetrometer Company o Cone Operator Oversight Company ) 4— Oversight (last name, first initial) |
CDV\Q leC White D G—eoS\er EWHO»"W"‘L N\CK.\"\se"jl-T

Drilling and Samplirf Corlments (drilling muds used. source of water, lost circulation zones, etc.)
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Lefef 3. 22 ¢¥Y257. 8S Jio.9¢ 3347 290" -51° 75 2.28"
) . Testing and Sampling ) |
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i Testing and Sampling ) |
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Cone Penetrometer Field Report

Test Hole Number (AAA,NNN,AA)
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General |
Project Name ;
P' ﬁffa, G’fodhclbuo*#ff fjefw\ alble &Q&c-‘-‘\rc B'\ rievr
Project Manager (last name, first initial) Department
. ev , S. AC P
Type of Cone Penetrometer Test County Location Description
L g OV

jn A //lu.\ 4f/d/r: Ly o SPUSOVS _(_’)C‘dv\we,u Sootlo == F [=frac Loy ./u. :/‘8/ |
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[4 .
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i 1 : Testing and Sampling |
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_Cone Penetrometer Test Type j Depth to Sample | Cone Penetrometer Test Type Depth to Sample ,___Cone Penetrometer Test Type | Depth to Sample ____‘

R, " — s A - | - ¢ i e !
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Drilling and Sampling Comments (dnlhng muds used, source of water, lost circulation zones, etc.)

5o sl /Vu}wd«/ /V, 374 /fl fVA/ 7[,‘0\,\,,40.7—/’/740 I?g7'£/' Zu\/ 6 .le /_'r 74)

7'?6513 Vi 7

Fhlavieons 1) ectiipn £ 7Zvr Ao g ol }f‘r)'fUC'TLIDV\ y £ A /%/nzm,u& /f/«p\r A < / Aviiev
P Logging
Log Type
[ Sleeve (psi) g Tip (psi) a Ratio (%) (] pressure (psi) d Resistivity
her L (i .
Oterlogs ) Tinsbplled Resi- Huing Sensor Shrngs
Abandonment

‘ Da e Abandoned Method of Abandonment Theoretical Grout Volume Actual Grout Volume

'—]l 2020 (J Tremie Pipe {J cP Rod-Grouting Method Se\/\SOF 5“1'7' n c)b e WG 3 ‘}'c ée 10N ‘9’29 é .

rt Prepared by O Hine Ha Lot 3 c<ppt l_;’ Date Regort Prepared
Mg/if\mdm JFF 21 lin Wei—ePG\S / &9/9080



OSR 30-134 (Rev 4-6-99)

_ Test Hole Number (AAA NNN.AA)
Cone Penetrometer Field Report PR 14
General
Project Name )
P- ﬂf«ea,, G’fo\)\nckwo#ff fjefvv\ F__a.B'\e, I%Q&c "'Ne, l3'\ rievy’
Project Manager (last name, first initial) Department
N \e\/_, S. AC P
Type of Cone Penetrometer Test County Location Description 4
— ) . - 9 > A .
_/M‘-—A//o;//bb\ df//b’fl '_'I.'-/y LSOV _BOIV\NQ,Ll _)0¢J‘!.<. - /,-" / —//(4\('/‘7/ /L,u //-
SRS North Grid Coordinate SRS East Grid Coordinate Ground Elevation Latitude (degrees, minutes, seconds) ‘Longitude ( egree/s. minutes, seconds)
. g . e
Y385 . 88 Y248 2 312.28 33~ /77 432, 98" -81°.767 2.00"

{ . Testing and Sampling

Test Start Date 2 | Test Complete Date Total Penetration Depth [Interpreted Water Table Level Ground Water Samples? |Soil Samples?
! C’ o1 6“20'/07 )37, I NA Oves mNo Oves mNo
| Cone Penetrometer Test Type Depth to Sample | Cone Penetrometer Test Type Depth to Sample Cone Penetrometer Test Type Depth to Sample

== / ; —— s
/ < - — i
Cone Penetrometer Company o~ one Operator Oversight Company . , Oversight (last name, first initial)
Cohe leCc White D. Geo Sietrvor Envivion vwﬁ%o.é. e K\V\SQJ_\'T

Drilling and Samplin Corr'ments (dritling muds used, source of water, lost circulation zones, etc.)

Resishvy, ~nsors justlled ju,_ S [nr{o.fwk/: Foown Wb 7 oo 13 bib++. /'u)\///o'f’ Lo

Pl anisons //\)/'f’C'/‘Uw < Zvr /uvmj C&Vl,ﬂ['fu(-fAM 5.‘/ fAA //{/’f’lﬂb\/J/( /K'a‘c/ll( //avwr/‘

- Logging

Log Type

O Sleeve (psi) O Tip (psi) O Ratio (%) O Pressure (psi) O Resistivity

i . .
Other Logs (tist) Tins F&,LL((\ TRo<r- {.,\,\x\j Sen<or §.}V‘ ngd
Abandonment I

Dat$ Abandoned Method of Abandonment Theoretical Grout Volume Actual Grout Volume
n @72@80 [ Tremie Pipe  [J CP Rod-Grouting Method &Mor s-kms ab(’v\;ov\e O by exawvetu\ to < Sq)\\f\ % é—f'\,
;‘eﬁo Pregpared by 4\9)9‘1" errq' 3 cﬁpw) L.Z/ Q Date Re 7Prepared
M2 fhmidon T35 Gin. coherate pdd (/34)pode



OSR 30-134 (Rev 4-6-99)

Test Hole Number (AAA NNN,AA)
Cone Penetrometer Field Report RR 1S
General
Project Name A
P" foog G”ouhckwa4f/ Perw\ca,(g(a, '{Q&C‘I"Ve, 120,,/,,0/
ProjecTManager (last name, first initial) Department
Miler, S. | ACP
Type of Cone Penetrometer Test County Location Description v/
_Zﬂ)"?\/‘)//bb\ 47[‘/4' ! "'/') LSovs rﬁ&lv\wtu ! ,)—0\/"[.4\ -7 c'[\ /J—~/\/fa< '/u/ /u. // {
SRS North Grid Coordinate SRS East Grid Coordinate Ground Elevation Latitude (degrees, minutes, seconds) Longitude (degrees, minutes, seconds)
[y 4 . 1]
377 00 64238, 29 (D26 222" 43.37" |~ 217357 2.8
L i Testing and Samplmg - '
| Test Start Date [Test Complete Dati |Total Penetration Depth !Interpreted Water Table Level Ground Water Samples? | Soil Samples?
6~ 11-118 é-14- 126, 9 NA Oves K no Oves Ko
Cone Penetrometer Test Type ‘ Depth to Sample | _Cone Penetrometer Test Type | Depth to Sample | Cone Penetrometer Test Type ! Depth to Sample |
—_ 1= ' = _' —
//_.—(’—e{t‘"/ | S i ——— ¥
—— ] " _ =2 " 1 i |
Cone Penetrometer Company Cone Operator Oversight Company ) + Oversight (last name, first initial) l
CDV\Q lec wWhite D. Greo Sretvar Evvionnes al e \(mgeal'_\'\ [
Drilling and Samplin Covimems (drilling muds used, source of water, lost circulation zones. etc ) 4 |
'ﬁ’es»s 1 V1 7 N30 7S /VI,M«/ I D 74 e rVok*"J VO ‘”‘/ 74( "/D/;é "”# Zu\//__p e s 7% |
. X ~ |
 Hlan s //)'f"c'“Z‘va £ Zvr //uv, Cb;{/_p.L/w--hom i ?‘4« 7(/11/1:’4\4/4: /wpcﬁt < /nvwf/ .
I Logging |
| Log Type |
|
| O sieeve (psi) | Tip (psi) O Ratio (%) I pressure (psi) O Resistivity
| Other Logs (list — .
er Logs (is) Tns balled Reor- (—u/\{\] Sensor §+/.m56
Abandonment |
Datp Abapdoned Method of Abandonment Theoretical Grou( Volume Actual Grout Volurne |
[[}’7’ 2030 O Tremie Pipe Uep Rod-Grouting Method cl-) Qv\zme 2 ) 57 qca_;re_&-f ‘}o <~ 5?‘{&\ -2 é-,‘L
Réport Preparpd by v )'7’1 ny Mo u:-z‘r-esj 4 “p'orn 4__, ] < Date Report Prepared !
MS/J:‘M« “. [FFEIF-rben @M—_ﬁ /124 |20 O



OSR 30-118 (Rev 4-6-90)

Test Hole Number (AAA NNN,AA)
H I
Cone Penetrometer Field Report R 16
General
Project Name ,
P- Qf-ea., G'(od‘ﬁclwac}"ef Pefvm LafB(& RQCLC 4‘4\1(, lD”‘- riey
Project Manager (last name, first initial) Department
‘{v\\\,\e\f)s. ACP

Type of Cone Penetrometer Test County Locatlon Descnphon
L_[M_:.m/é\.//bb\ af/d/'/ 2 -/'57 FUSOVS IE)&"V\\NQ,L‘ SooHe =7 /') //rac oy LA,

SRS North Grid Coordinate SRS East Grid Coordinate |Ground Elevation |Latitude (degrees, mmutes.aseconds) [Longitude (Etgrees mmutesjr seconds)

- ’
| Y4372 .6¢ L 6¥222: 73 312. 20 3373743 25 ~81°35"2./0
) Testing and Sampling
| Test Start Date q \ 3 Test Complete Date Total Penetrafion Depth |Interpreted Water Table Level Ground Water Samples? | Soil Samples?
é' 1 1- G- iq‘ 19 136. NA Oves mNo ' Oves mNo
Cone Penetrometer Test Type | Depth to Sample L _S:one Penetrometer Test Type | Depth to Sample . Cone Penetrometer Test Type Depth to Sample |
e — ! _._._’__,_,—-'// - — | S
- — = ‘\ — —— . ;-
Cone Penetrometer Company — LCone Operator Oversughl Company ) = _{_ |Oversight (last name, first initial)
ComeTec White, D. Geo Siervar Evirion s e Kw\self)l’—r\

Dnllmg and Samplin Con"ments (drilling muds used, source of waler, lost arculatlon zones, etc.)

eSS StHw” 7 NS0 7S IHSJWC(V/ /Jﬁ S—ﬁ //)’(Df(/é\/j 7-row. "[‘/#7‘0’3&4# /3\///0'? /;r ‘/b
Hotans s /./\)/fc-z'u-n £ Zvr /uv,.,\j_g/,_y;ﬁz-ruc./u/\ P /ﬁgwmmxﬂﬁ /\/uf«/lif Savvier

Logging
| Log Type
|
O sieeve (psiy [ Tip(psi) I Ratio (%) [ Pressure (psi) [ Resistivity
Other Logs (list .
i) Tns bolled Reonr- {-\\/\t,xj Sensor St nes
. Abandonment
[ Dale ndoned Method of Abandonment Theoretical Grout Volume IAc!ual Grout Volume
14 /30 2(3 [ Tremie Pipe  [J CP Rod-Grouting Method Se\’w S‘\*" Dy %q&q\ea b q-o 3@?‘\%4&
Re rt Prepa —m Lu‘H' L;. et tes, pp u— Dat7 Rep: repared

(ClQ/k @ /ﬂ- L2 )&N\ z@v\ane_\-g



OSR 30-13# (Rev 4-6-99)

Test Hole Number (AAA,NNN,AA)
Cone Penetrometer Field Report RN 17
L General |
Project Name
P-Prea Groomdwoter Perpn able Reactive [Parsier
Project Manager (last name, first initiaf) Department '
M o\ev , S. A C P
Type of Cone Penetrometer Test County Location Description o
_ﬁljmf/mlxuu ,f,?,,r, 11y LSOV gOVWNQ«U 4 (= ferac For _/'-" A
SRS North Grid Coordinate SRS East Grid Coordinate Ground Elevation Latitude (degrees, minutes, seconds) Longitude (degrees, minutes;; seconds)
Yy 3¢p. F¢ 218,79 $12.77 327137 Yz-01" -81° 3 2./0
L . . Testing and Sampling
Test Start Date Test Complete Date Total Penetration Depth |Interpreted Water Table Level Ground Water Samples? | Soil Samples?
6,48-'% 6" ]8-— l‘? [34.9 NA Oves MNO O ves MNO
Cone Penetrometer Test Type Depth to Sample Cone Penetrometer Test Type Depthto Sample . Cone Penetrometer Test Type Depth to Sample

= —

/’ | o | f |
Cone T;enetrometer Company e . Cone Operator Oversight Company _- _(_ Oversight (last name, first initial) 1
Coy\e leC White D. Geo Siesvar Evviconymes al e \‘(;\r\ge;; N Y. .

Drilling and Samplirf Con"ments (drilling muds used, source of water, lost circulation zones, etc.)

@551 ) A "-’1/)50/5__/',,,3/7«/(,(«/ o S anorVA/J TCOM 274 7 "7'/'0/;‘/31'/# [ rude s 7
= /

_ . j 5 7 . /
Fita vy s/ /JffT/‘UM & Fvr ’/‘/‘""‘5 Cg;,,ry’/u«/-,ov\ 5*’/) Hu /{/W;mxl)ﬂ //«w%t-c JSaveier

Logging i
| Log Type
g Sleeve (psi) ad Tip (psi) O Ratio (%) [ pressure (psi) ] Resistivity |
Other L« list; — |
er Logs (list) dwns l—qv(.((A 12051‘ {'n\/\(\.} fﬂn(of g‘)l'/:v\f)é

Abandonment .
Date Abapdoned Method of Abandonment Theoretical Grout Volume Actual Grout Volume t
1/19]2630 [ tremie Pipe [ CP Rod-Grouting Method Wskw\ é«\!&.wea V1 eypesuotr Yo = DePi % =i,

Report Prepargd by ) ”f"f’ ‘AU_ \&JPNS, 4 ce P p,\,\j wy }q Date Report Prepared

M3 Jnadon_ )3 FEr&n Conerete Pad | |¥ |FERO



OSR 30- 134 (Rev 4-6-99)

Test Hole Number (AAA,NNN,AA)
Cone Penetrometer Field Report RA 1%
I, ; General ]
| Project Name |
P- Q!ﬁa., G—«Duv\c[wa#e/ Perw\ alie ’{Q&C‘\LNC B'\ riev i
Project Manager (last name, first initiat) Department
| Muiles, S. ACP
Type of Cone Penetrometer Test County Location Description
— . i .
_jl/)",—')g//ﬁi//bb\ 4-[./61 i 'ﬁj\ fp,yo.r &IWWQ,Ll o\/"ltl- - of /J—//(ac 7/'-’/ /LJ' 1/{ |
SRS North Grid Coordinate SRS East Grid Coordinate Ground Elevation Latitude (degrees, minutes, seconds) 'Longitude (' egrees, minutes, seconds) |
/249 . §& RZ LB 202.79 3373 ¥4 08" -8/ 75 2,67"
. Testing and Sampling
Test Start Date q rest Complete Date Total Penetration Depth Interpreted Water Table Level Ground Water Samples? |Soil Samples?
é”'z"' 4,‘}8"’ lq ’?Q, b | NA OJves mNo O ves mNo
Cone Penetrometer Test Type I Depth to Sample 4 _Cone Eenetmmeter Test Type | Depth to Sample S Cone Penetrometer Test Type | Depth to Sample
— - =
= T e e
Cone Penetrometer Company o "Cone Operator Oversight Company Oversight (1ast name, first initial) __i
CO,,,Q lecC N\,\;L@,,'D . G-eo S\ eIV~ Enviion nw::{"aé., N\c K'\v\ge: l._..\.-‘ .

Drilling and Samplin: Co:qments (drilling muds used, source of water, lost circulation zones, etc.)

?65‘5 ’Vl"kj PNSOLS  sus cr/ i g?‘;‘ j/)‘&’ri/d-/j 7[;0\1/- L/,‘/ '/7,/ Yo ,3(-1'4 fovyrnle /e 7jb
'Z'UW £ Zvr //uvlmj Cb;_/]f')”/Ur/‘/o\/\ /’/) }/AA /?»’H/Iﬂ/k/)[( /\/~/¢ %;( //avw(t/-

trlans o 171 €C
V4

Logging
Log Type
'O steeve (psiy U Tip (psi) 3 Ratio (%) [ Pressure (psi) [ Resistivity
Other Logs (list) —_— ; f
dns \"Ov(-L(A Re-1- {-u\/\(\j Sensor §-}—,/ ngd
Abandonment i
Date Abandoned Method of Abandonment Theoretical Grout Volume Actual Grout Volume

| /19)9520 (0 Tremie Pipe  [] CP Rod-Grouting Method <%/\sor y‘-r\\\ c—\gagewe_a b eﬂavgépwx r;to = 3?‘\&\ % i

Regort Preparegd by (o, coP-Png b Lowves, X < ™  DateReportiPrep
/V’3/Z\’/V‘ 1Don_ (W) a JFrrIIPr Lon conerete RASD T N



OSR 30138 (Kev 4-6-99)
Test Hole Number (AAA NNN JAA)

Cone Penetrometer Field Report Re. 19 |

General
P’ foa./ G”ot)\f\ckwo‘)’ﬁf t)erw. ranie l{k ac -‘-Nc IQ' fryvey’

Miler, S. peparment A C P

Project Name

Project Manager (last name, first initial)

Type of Cone Penetrometer Test e County Location Description p )
—— } 0 - P M
L La s (/o:/x'utﬁ df/d’" ] '-‘? Pl SOVS r.)>OJv1wQ,U Nootlen oo™ VY 2T .;/ A f/-v—.
SRS North Grid Coordinate SRS East Grid Coordinate Ground Elevation Latitude (degrees, minutes. seconds) "Longitude ( ees, minutes, seconds)
' ' )
YY338. L 4e210.32Y 31319 33°)3°4z.88" -8 gs’2,03"
| o ] ] : Testing and Sampling
| Test Start Date 1‘1 a Test Complete Date Total Penetration Depth Interpreted Water Table Level Ground Water Samples? |Soil Samples? |
G171 L-17-19 )3@.3 NA Oves B no | Clves K] no |
Cone Penetrometer Test Type Depth to Sample | Cone Penetromeler Test Type Depth to Sample Cone Penetrometer Test Type | Depth to Sample ____‘
fr——————— e —— 1  aiE . e i a
j — T | ——— : . | —_—
Cone Penetrometer Company o Cone Operator Oversight Company — Oversight (last name, first inﬁazl) g
va\e lec Nb\‘l-e V. Geo Sietvor Evvicon V‘W'l'uﬁ— e Riwnse N Y.
~——-—E} 1

Dnlhng and Samplin Corqments (drilling muds used, source of water, lost clrculatnon zones, etc.)

PvaS (AN ‘7 Finsoss /L,ls;ev(,(c(/ /v o) 74 /f7 /'VA/.S TVOM (‘/13 # ‘7‘0/36 3 "4 ,’d‘//f_()‘[(’ /:r %b '
Flhlav =/ //‘}_'(’"Z'U/’ £ Zvr {/L/V}y\)‘ Cco pj'/uc- 1oL ;,’n 744 /{/Wlﬂak/)/c /\/chﬁke //aw’/rﬂ/-

Logging |
Log Type |
|
[ O steeve (psi) O Tip (psi) O Ratio (%) (I Pressure (psi) O Resistivity
Other L list o
er Logs (i) dns \‘av(i((\ ']?0’\' {"V‘é\j fﬂn iYola §7L,f. V\j\')
Abandonment
Dal ndoned Method of Abandonment Theoretical Grout Volume Actual Grout Volume
14 /12030 (J tremie Pipe [ CP Rod-Grouting Method Vo &~ f)’-n\'\ o}oy\gbl\eea b e_)éa.U'cl ay "'é = S&‘\"\'\ %é ™

pargfi by
//VI3 VIAIJOV\ I F¥ 2 TR & corerete. /]I QOQO



OSR 30-13# (Rev 4-6-99)

Test Holg Number (AAA._NNN.AA)
Cone Penetrometer Field Report RR 14
General
Project Name
P ﬂ:g&/ G’«Duhch,ua Pefvv\ abile RQCLC“'N’C. 13’\1/36»/
Project Manager (last name, first initial) Department
[’\’\\\,\8\/_)3. ACP
Type of Cone Penetrometer Test _ County Locati_on Description L .,
_ZVI _q'/¢, /b L df (IR /I-“; wi Sov” BG\IY\WQ/L‘ . \'):UJJL"(.O\"—‘_ 6p /J/ rac Yy /L/t r/ 7~
'SRS North Grid Coordinate SRS East Grid Coordinate [Ground Elevation Latitude (degre'es. minutes, seconds) Longitude (Eégrees. minutes, /sfoonds)
Y¢327.37 $H4295.9¢ L 213:5¢ 23°/3"92.77 87357 £, 99
Testing and Sampling )
Test Start Date | Test Comptlete Date Total Penetrauon Depth Interpreted Water Table Level Ground Water Samples? |Soil Samples?
C-Z'*\ﬂ G~Z(-]q )23 NA | Uves mNo | Ulves mNo
;_;(‘:o;ne Penetrometer Test Type | Depth to Sample [ Cone Penetrometer Test Type | Depth to Sample Cone Penetrometer Test Type | Depth to Sample
— -“‘__\_h-"'""-—u.‘ opre ] .-—-—""‘__. - — A + y amnal
" T —_— - -— : o
- | o
" Cone Penetrometer Company — Cone Operator Oversight Company ) Oversight (last name, first initial)
Cowe. lec Whs e D. Geo Siesvom EV\\J\(OV’\YW+°~L [\Ac\(;v\geal'"r

Drilling and Samplin Con]ments (drilling muds used, source of water, lost cwculat:on zones, etc.)
esrishviy TSl S el 5 /nwrWu/: Frows 315 7 o 122.5-4-. [avyrote Lo
. 7
Fllavys s/ //)v(’C"Z'I)m £ ZvrT //uvl o ;fj'rur- oA /A.g /{/H/}J’M/)/c /\/~(¢c7/l'-< /avwff .
Logging

Log Type
O sieeve (psi) O Tip (psi) [ Ratio (%) {J Pressure {psi) d Resistivity

Other Logs (list) Tns \"o,,(.((ck Taﬁ‘:\ 4 (‘i\/\t\j fl"lfl \Yoles §+fl V\j\')

Abandonment
Date ndoned Method of Abandonment Theoretical Grout Volume Actual Grout Volume |
) )ﬁ’ D020 O Tremie Pipe  [J CP Rod-Grouting Method % a De P‘}l\ 2 éh\
Ld"! &5

Report Prepdred by O V Date repared
/"‘3/4:‘&0\'\ [F R lorn w fe 'Q‘ 7:77;02030



OSR 30-13# (Rev 4-0-99

. Test Hole Number (AAA,NNN,AA)
Cone Penetrometer Field Report PR 21

;i £ et General :

Project Name
| D ]
, P- Nreo Geoond woter lerwa able Reactive [Parrier
i
| Project Manager (last name, first initial) Department
I Mules, S. ACP
| Type of Cone Penetrometer Test County Location Description

— . g oo -
.Zn;—'a //a//b In u['/g/'a s LAY L Bomwd\ Sootlen -~ c-'p /J‘-//’dc ‘/"/ VN r
SRS North Grid Coordinate SRS East Grid Coordinate Ground Elevation Latitude (degrec;s. minutes, seconds) Longitude (gegrees. minutels;. seconds)
- »
¢3¢, 75 {Y20!). 71 | I o2 3%2° /3’ Y2.¢5" ~81° 35 )9S
Testing and Sampling
Test Start Date [Test Complete Date Total Penetration Depth | Interpreted Water Table Level Ground Water Samples? | Soil Samples?
(,—Zl-\o\ | c-z(_]q !_2-'-"10 NA Oves MNo Oves mNo
Cane Penetrometer Test Type | Depth to Sample Cone Penetrometer Test Type ! DepthtoSample | Cone Penetrometer Test Type Depth to Sample
—— i /‘_%, T
't ey + 4
= | e E
Cone Penetrometer Company — Cone Operator 'Oversight Company ) + Oversight (last name, first initial)
Cohe lec \,\l\o\;-l.e,;D. Geo Siervor V\vuov’\maﬁf _ {\J\c\(;v\gea l’T

' Drilling and Sampli? Con?ments (drilling muds used, source of water, lost circulation zones, etc.)

_1?65\8 Pvl"j P50 s /‘;}7\'“5’/ /i gﬁ /‘O&KVA/J TCO»W 38‘5_/,‘1.740 /33.5"4 g ole s 7zb
Fhiav v/ //a'/("'z'.b\/’ £ Zvr (/LJV[V\} -be}_)“TLfo"-LlDt/\ ,,/ fé& g/ﬂ/’-" /J/( /‘/"6' 7/“'( /["VV"’/'

| Logging
Log Type
U steeve (psi) O Tip (psi) a Ratio (%) (] pressure (psi) U Resistivity
Other L list
e Eogsist Tns \"av(-(q\ Reer- f—;v\% j{’lnfof §1L./-V\j\5
Abandonment

Date ngoned Method of Abandonment Theoretical Grout Volume Actual Grout Volume

,/;ha [99;20 i O Tremie Pipe  [J CP Rod-Grouting Method S\T\u @s@ by eyze M\ to < De‘s\&\ é AN
Report Prepafed b jz%) \p‘ o usi Z=pP ] Date Report Prepared {
N3 éOV\ J - 2 e 4u\¢w—_~\-e P&j’ /] Jd4 | 33D



OSR 30-13# (Rev 4-0-99)

Test Hole Number (AAA,NNN,AA)
. T
Cone Penetrometer Field Report RR 2
L . General
Project Name ,
P' tho« G’fodhclwcn4ff Pefw\ cable i%e&c*w’c 12 \Sriev
Project Manager (last name, first initial) Department
Moler, S. ACP
Type of Cone Penetrometer Test County Location Descnphon .:‘ >
_[ﬂ‘—m//o\i'//bb\ d/‘/d’jl i :/l'-/\ /r"b/S’ofj &Ian,L\ )0‘, o= / //’A(,u./ /L/ ,-/
SRS North Grid Coordinate SRS East Grid Coordinate Ground Elevation Latitude (degree’s. mmutes. seconds) TLongitude ( egrees, minutes, seconds)
IS n
Y 30Y.95 127 9Y R744%4 3 33-/32"92.5Y -27°" 35 L 7"
) Testing and Sampling i
Test Start Date q | Test Complete Date Total Penetration Depth | Interpreted Water Table Level Ground Water Samples? |Soil Samples? [
- | |
& Iq" G- !"(‘lq 122. A NA - [ves % no Oves Kno |
Cone Penetrometer Test Type | Depth to Sample Cone Penetrometer Test Type | Depth to Sample Cone Penetrometer Test Type | Depth to Sample !
— o S—
— ! T
Cone Penetrometer Company . Cone Operator Oversught Company . {_ |Oversight (last name, first initial)
Ccvhe. lecC N\z\\l.e V. G-eo VeIV o vauoﬂvma‘-— | {\[\CK'\V\-;QD)'T

Drilling and Sampling Comments (drilling muds used source of water, lost clrculatlon zones, etc.)
il

PﬂS"i ) Vi 7 ~Nso /s );N(f(«/ /i 374‘ //) fVA/S T"Om 3¢, 7'74{'7‘0 1z} 74 z"u/»///o'P /s 7%
/’/z[svv'-.-z);/ 7" ("C‘Z'I)\n £ Z\/f ,/Uv,,,\)- be}lﬁL/u(-qé/M -’ f fA_,\ grn/)ﬂ;\é/( /(«f(/ﬁ( //61 gy .

Logging |
; Log Type
O Sleeve (psi) O Tip {psi) O Ratio (%) D Pressure (psi) a Resistivity |
Other Logs (list —_ . |
os (ist) dns \‘OJ-(&(\ 12-(”;\3 {'t\/\(\—] Sensor §1L/» V\jé
Abandonment |
ndoned Method of Abandonment Theoretical Grout Volume Actuatl Grout Volume
(J tremie Pipe  [J CP Rod-Grouting Method i-v\ﬁd‘ 5\\-\‘3 454.\3&\&}) \37 YW s \,\ % é,,\,\\
)

repary Go Ry o Tres,, A ¢« p| S| Date R pBrtP epared
/Aj\A =\ )'H':&'}'*L AN as-rxae;E PQA_ ! [ |34 |30



OSR 30-138 (Rev 4-6-99)

Test Hole Number (AAA, NNN AA) |
Cone Penetrometer Field Report R 23 ! ‘
i s General ' .
Project Name y .'
P' gf{a, G’fou)v\clbuahlwef f)efy\/\ a.(:,{e, '{Q&C -1",\](, [:Z:r\J/){r
F 1
Project Manager (last name, first initial) Department
| l\’\\\,\eI,S- ACP
Type of Cone Penetrometer Test County Location Description ) / Ry
,_ZV) 1//0\//1.1"\ ) 4['/4/'1 T ,'.,A, LSOV .$(}MV\NQ,U )0¢"/~ - e7 Ve PN D /. A 7 i
SRS North Grid Coordinate | SRS East Grid Coordinate Ground Elevation Latitude (degreesl. minutes, seconds) 'Longitude (E'egrees, minutes, seconds)
o # &
Y/292.42 6¥4/93. 1 Y. 65 37°713°Y2.42" -3/° 35’ (8%
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Table 3. A Panel ZVI-PRB Well Construction Summary. SRNS; Savannah River Site P-Area ZVI PRB. Aiken, SC Page 1 of 1

Frac Casing Aug-19 Sep-19 Quantity of | po1i Target Target Plus| Washout o?;\a/T:Ir:yA
No. 2Vt (';E:;’ted (Ibs) | (Ibs) (f;/;) f;:’: (IS;‘;' Panel
7 8 9 14 15 19 20 21 22 23 27 28 29 4 5 6 9 (Ibs)
A PANEL 10-FT (APPROX. 125' - 135' BGS)
FO1 200 1000 0 200 1000 0 0 1500 | 2000 0 2000 0 2640 0 0 800 11,340 0 10,800 11,340 372 10,968
F02 0 2000 | 2000 0 0 0 1000 | 1000 0 2000 0 2000 0 1340 11,340 0 10,800 11,340 372 10,968
FO3 0 1000 | 1000 0 0 0 0 2000 | 2000 0 2000 0 3340 11,340 0 10,800 11,340 372 10,968
FO04 0 1000 | 1500 0 0 0 1000 | 2000 0 0 2000 | 2000 0 1840 11,340 0 10,800 11,340 372 10,968
F05 0 1000 | 2000 0 0 0 0 2000 | 2000 0 2000 0 2340 11,340 0 10,800 11,340 372 10,968
FO06 0 0 2000 0 0 0 1005 | 2500 0 0 2000 0 1500 [ 2335 11,340 0 10,800 11,340 372 10,968
FO7 0 1000 | 2000 0 0 0 0 2000 | 2000 0 2000 0 2340 11,340 0 10,800 11,340 372 10,968
FO08 0 0 0 0 0 1000 | 2000 0 2500 0 2000 | 2000 0 1840 11,340 0 10,800 11,340 372 10,968
F09 0 0 0 0 0 2767 | 1500 [ 2000 | 2000 0 750 0 2323 11,340 0 10,800 11,340 372 10,968
F10 0 0 0 0 0 1000 [ 2005 0 2000 0 2000 | 2000 0 2335 11,340 0 10,800 11,340 372 10,968
F11 0 0 0 0 0 2000 | 1000 | 2000 | 3000 0 0 2250 | 1090 11,340 0 10,800 11,340 372 10,968
F12 0 0 0 0 0 1000 [ 2000 0 2000 0 2000 | 2000 0 2340 11,340 0 10,800 11,340 372 10,968
F13 0 0 0 0 0 2000 | 1000 | 2000 0 2000 0 2000 | 2340 11,340 0 10,800 11,340 372 10,968
F14 0 0 0 0 0 500 2000 0 2000 0 2000 0 0 0 4840 11,340 0 10,800 11,340 372 10,968
F15 0 0 0 0 0 1000 | 2000 | 1000 0 2000 0 3005 0 0 2335 11,340 0 10,800 11,340 372 10,968
F16 0 0 0 0 200 1000 [ 2000 0 2000 0 2000 0 0 0 4140 11,340 0 10,800 11,340 372 10,968
F17 0 0 0 0 0 0 0 0 0 0 0 3000 0 0 3000 | 5000 340 11,340 0 10,800 11,340 372 10,968
F18 0 0 0 0 0 0 0 0 0 0 0 0 2087 0 3000 | 3885 | 2368 11,340 0 10,800 11,340 372 10,968
F19 NA NA NA NA NA NA
F20 NA NA NA NA NA NA
F21 NA NA NA NA NA NA
F22 NA NA NA NA NA NA
ZV| Subtotal 200 | 7,000 | 10,500] 200 1,200 | 12,267 18,510 20,000 | 23,500 6,000 | 22,750] 20,255] 20,000 12,030| 17,315] 9,685 | 2,708 204,120 0 194,400 204,120 6,700 197,420
Total ZVI (tons)] 0.10 3.50 5.25 0.10 0.60 6.13 9.26 | 10.00 | 11.75 | 3.00 | 11.38 | 10.13 | 10.00 | 6.02 8.66 4.84 1.35 102.06 0.0 97.2 102.1 3.4 98.7

Notes: All ZVI calculations assume 180 pcf for bulk density. Average density of all ZVI loads was 151 pcf.

GEOSIERRA ENVIRONMENTAL, INC. IRON - QC-Report/A Panel



Table 4. B Panel ZVI-PRB Well Construction Summary. SRNS; Savannah River Site P-Area ZVI PRB. Aiken, SC Page 1 of 1
Frac Casing Sep-19 Oct-19 Zci;jlal:jtcia,t:t:; Delta | Target Targseot/o Plus :_Y) anigokl:; o?;\al?:ir:yB
No. (Ibs) (bs) (Ibs) (Ibs) | Pan (ibs) |Panel (Ibs)
11 12 13 16 17 18 19 20 26 27 30 1 2
B PANEL 10-FT (APPROX. 110" - 120" BGS)
FO1 2000 | 3000 0 0 3000 0 2000 0 0 0 1340 11,340 0 10,800 11,340 266 11,074
FO02 2000 0 0 3000 0 3000 0 0 0 0 0 2000 | 1340 11,340 0 10,800 11,340 266 11,074
FO3 2292 | 3500 0 0 2000 0 500 0 0 0 3048 11,340 0 10,800 11,340 266 11,074
FO4 3000 0 0 2000 0 3000 0 0 0 0 0 3340 11,340 0 10,800 11,340 266 11,074
FO05 2000 0 2500 0 2000 0 2500 0 0 0 0 2340 11,340 0 10,800 11,340 266 11,074
FO06 1000 0 0 2000 0 3000 0 0 0 2660 0 0 2680 11,340 0 10,800 11,340 266 11,074
FO7 2000 0 3000 0 3000 0 3000 0 0 340 11,340 0 10,800 11,340 266 11,074
FO8 0 3000 0 2000 0 3000 0 0 3340 11,340 0 10,800 11,340 266 11,074
F09 0 0 1000 0 3000 0 0 3000 0 2000 0 1000 | 1340 11,340 0 10,800 11,340 266 11,074
F10 0 3000 0 3000 0 0 2000 0 2160 0 0 0 1180 11,340 0 10,800 11,340 266 11,074
F11 2000 0 2000 0 3000 0 0 3000 0 1340 11,340 0 10,800 11,340 266 11,074
F12 0 3000 0 2000 0 0 2500 | 1000 0 0 0 2840 11,340 0 10,800 11,340 266 11,074
F13 2000 0 2000 0 3000 0 0 3000 0 1342 11,342 2 10,800 11,340 266 11,076
F14 0 3000 0 3000 0 0 3500 0 1840 11,340 0 10,800 11,340 266 11,074
F15 2000 0 1500 0 2000 0 0 2000 0 0 2000 | 1840 11,340 0 10,800 11,340 266 11,074
F16 0 3000 0 2000 0 0 2000 0 3000 0 0 0 1340 11,340 0 10,800 11,340 266 11,074
F17 0 0 0 0 3000 | 3000 0 3000 0 0 2340 11,340 0 10,800 11,340 266 11,074
F18 0 3000 0 0 0 0 3000 0 3660 0 0 0 1680 11,340 0 10,800 11,340 266 11,074
F19 2000 0 0 2000 0 3000 0 3000 0 0 1340 11,340 0 10,800 11,340 266 11,074
F20 0 3000 0 0 3000 0 2000 0 3340 11,340 0 10,800 11,340 266 11,074
F21 0 0 0 3000 0 2000 0 2000 0 0 2340 | 2000 11,340 0 10,800 11,340 266 11,074
F22° 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10,800 0 NA NA
ZV/I Subtotal | 22,2921 27,500] 12,000 | 24,000} 27,000 ] 20,000 | 23,000 | 20,000] 17,340 7,682 | 12,408 15,360] 9,560 238,142 2 237,600 238,140 5,580 232,562
Total ZVI (tons)] 11.15 ]| 13.75 | 6.00 | 12.00 | 13.50 | 10.00 | 11.50 | 10.00 | 8.67 3.84 6.20 7.68 4.78 119.07 0.0 118.8 119.1 2.8 116.3

Notes: All ZVI calculations assume 180 pcf for bulk density. Average density of all ZVI loads was 151 pcf.
@ _ F22 B Panel could not be isolated. The target plus 5% was distributed to "hot spot" areas in above panels.

GEOSIERRA ENVIRONMENTAL, INC. IRON - QC-Report/B Panel



Table 5. C Panel ZVI-PRB Well Construction Summary. SRNS; Savannah River Site P-Area ZVI PRB. Aiken, SC

Frac Casing 0ct19 2Vt njocted | 0ot | Torget 1'% ot iom Skaof 2viin
’ 3 4 Z 3 9 10 1 15 16 17 18 o1 (Ibs) Spots (Ibs) | Pan (Ibs) |Panel (Ibs)
C PANEL 10-FT (APPROX. 95' - 105' BGS)

FO1 2000 0 0 3000 0 2000 0 3000 0 1340 11,340 0 10,800 11,340 313 11,027
FO02 1672 0 3000 0 2000 0 3000 0 2320 0 3355 15,347 0 10,800 15,347 313 15,034
FO3 3000 0 0 3000 0 3000 0 3000 0 3347 15,347 0 10,800 15,347 313 15,034
FO4 1000 0 3000 0 3000 0 3000 0 3000 0 2347 15,347 0 10,800 15,347 313 15,034
FO05 2000 0 0 3000 0 3000 0 2000 0 3133 0 2214 15,347 0 10,800 15,347 313 15,034
FO06 1000 0 2000 0 2000 0 3000 0 2000 0 2978 | 2369 15,347 0 10,800 15,347 313 15,034
FO7 1000 0 0 3000 0 2000 0 2000 0 3000 | 2000 | 2347 15,347 0 10,800 15,347 313 15,034
FO08 1000 0 3000 0 3000 0 3000 0 3000 0 2347 15,347 0 10,800 15,347 313 15,034
F09 0 2000 0 3000 0 500 0 3000 0 3000 | 2000 | 1847 15,347 0 10,800 15,347 313 15,034
F10 1000 0 2000 0 2000 0 3000 0 3000 0 2653 | 1694 15,347 0 10,800 15,347 313 15,034
F11 0 3000 0 3000 0 2500 0 2000 0 2000 0 2847 15,347 0 10,800 15,347 313 15,034
F12 1000 0 3000 0 3000 0 3000 0 3000 0 2347 15,347 0 10,800 15,347 313 15,034
F13 0 3000 0 3000 0 2000 0 2000 0 3000 0 2347 15,347 0 10,800 15,347 313 15,034
F14 1000 0 2000 0 2000 0 3000 0 3000 0 2653 | 1694 15,347 0 10,800 15,347 313 15,034
F15 0 3000 0 3000 0 2000 0 2000 0 2000 0 3347 15,347 0 10,800 15,347 313 15,034
F16 1000 0 3000 0 2000 0 1500 0 3000 0 3000 | 1847 15,347 0 10,800 15,347 313 15,034
F17 0 3000 0 2000 0 3000 0 2000 0 0 1340 11,340 0 10,800 11,340 313 11,027
F18 1000 0 3000 0 1500 0 0 2500 0 3340 11,340 0 10,800 11,340 313 11,027
F19 0 3000 0 1000 | 2000 | 3000 0 0 2340 11,340 0 10,800 11,340 313 11,027
F20 1000 0 3000 0 0 2500 0 2000 0 2840 11,340 0 10,800 11,340 313 11,027
F21 0 3000 0 0 3000 0 3000 0 2340 11,340 0 10,800 11,340 313 11,027
F22° 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10,800 0 NA NA

ZV/I Subtotal | 18,672] 20,000 | 27,000 | 27,000 | 25,500 ] 25,500 | 25,500 | 25,500 | 27,000 | 27,000 27,020 | 22,553 298,245 0 237,600 298,245 6,580 291,665

Total ZVI (tons)] 9.34 | 10.00 | 13.50 | 13.50 | 12.75 | 12.75 | 12.75 | 1275 | 13.50 | 13.50 | 13.51 | 11.28 149.12 0.0 118.8 1491 3.3 145.8

Notes: All ZVI calculations assume 180 pcf for bulk density. Average density of all ZV| loads was 151 pcf.

@ _ F22 C Panel could not be isolated. The target plus 5% was distributed to "hot spot" areas in this and above panels.

Yellow highlighted areas represent hotspots.

GEOSIERRA ENVIRONMENTAL, INC.

Page 1 of 1

IRON - QC-Report/C Panel



Table 6. D Panel ZVI-PRB Well Construction Summary. SRNS; Savannah River Site P-Area ZVI PRB. Aiken, SC

AR oct19 Nov-19 2Vt njocted | Dot | Target ['S%S ot lvom Sialof 2vin
o4 29 30 31 1 5 6 = 3 12 13 14 15 (Ibs) Spots (Ibs) | Pan (Ibs) |Panel (Ibs)
D PANEL 10-FT (APPROX. 80’ - 90' BGS)

FO1 1447 | 3000 0 2000 0 2000 0 0 2893 11,340 0 10,800 11,340 141 11,199
Fo2 2000 0 3000 0 3000 0 0 2000 0 0 3000 | 2402 15,402 55 10,800 15,347 141 15,261
FO3 2000 | 3000 0 3000 0 3000 0 2000 | 2347 15,347 0 10,800 15,347 141 15,206
Fo4 3000 0 3000 0 3000 0 0 3000 0 0 3000 | 347 15,347 0 10,800 15,347 141 15,206
F05 2000 | 3000 0 3000 0 1000 0 0 1830 0 0 4517 15,347 0 10,800 15,347 141 15,206
F06 2000 0 3000 0 3000 0 0 3000 0 0 3000 | 1347 15,347 0 10,800 15,347 141 15,206
Fo7 2000 | 3000 0 3000 0 0 2000 0 3000 0 0 2347 15,347 0 10,800 15,347 141 15,206
F08 3000 0 3000 0 0 3000 0 3000 0 0 3347 15,347 0 10,800 15,347 141 15,206
F09 2000 | 3000 0 3000 0 0 2000 0 3000 0 0 2347 15,347 0 10,800 15,347 141 15,206
F10 2000 0 3000 0 0 3000 0 3000 0 0 2653 | 1694 15,347 0 10,800 15,347 141 15,206
F11 2000 | 3000 0 2500 0 0 3000 0 3000 0 0 1847 15,347 0 10,800 15,347 141 15,206
F12 2000 0 2500 0 0 3000 0 3000 0 0 3000 | 1847 15,347 0 10,800 15,347 141 15,206
F13 2000 | 2000 0 0 3500 0 3000 0 2000 0 0 2000 | 847 15,347 0 10,800 15,347 141 15,206
F14 2000 0 0 3000 0 3000 0 3000 0 0 3000 | 1347 15,347 0 10,800 15,347 141 15,206
F15 2000 0 2000 0 2000 0 3000 0 0 3000 0 3347 15,347 0 10,800 15,347 141 15,206
F16 0 2000 0 3000 0 3000 0 3000 0 0 1347 0 3052 15,399 52 10,800 15,347 141 15,258
F17 2000 0 3000 0 3000 0 3000 0 0 3000 0 1347 15,347 0 10,800 15,347 141 15,206
F18 0 2000 0 3000 0 3000 0 2000 0 0 2653 0 2694 15,347 0 10,800 15,347 141 15,206
F19 2000 0 2000 0 3000 0 3000 0 0 3000 0 2347 15,347 0 10,800 15,347 141 15,206
F20 0 2000 0 3000 0 3000 0 3000 0 0 2000 0 2347 15,347 0 10,800 15,347 141 15,206
F21 2000 0 3000 | 1000 | 4000 | 1000 0 3000 0 3000 0 3261 20,261 0 10,800 20,261 141 20,120
F22° 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10,800 0 NA NA

ZVI Subtotal | 37,447 | 26,000 | 27,500 | 29,500 | 24,500 | 28,000 | 19,000 | 33,000 | 18,070 | 12,000 | 27,000 | 32,344 | 8,940 323,301 107 237,600 323,194 2,960 320,341

Total ZVI (tons)] 18.72 | 13.00 | 13.75 | 14.75 ] 12.25 | 14.00 | 9.50 | 16.50 | 9.04 6.00 | 13.50 | 16.17 | 4.47 161.65 0.1 118.8 161.6 1.5 160.2

Notes: All ZVI calculations assume 180 pcf for bulk density. Average density of all ZV| loads was 151 pcf.
@ . F22 D Panel could not be isolated. The target plus 5% was distributed to "hot spot" areas in this and above panels.

Yellow highlighted areas represent hotspots.

GEOSIERRA ENVIRONMENTAL, INC.

Page 1 of 1

IRON - QC-Report/D Panel



Table 7. E Panel ZVI-PRB Well Construction Summary. SRNS; Savannah River Site P-Area ZVI PRB. Aiken, SC Page 1 of 1

Frac Casing Nov-19 Dec-19 Quantity of | 5o iq Target Target Plus| Washout o?gsT::yE

o | 0 | T [ et il

19 20 21 22 25 26 27 2 3 4 (Ibs)

E PANEL 10-FT (APPROX. 75' - 85' BGS)

FO1 1959 0 3000 | 3000 0 3381 11,340 0 10,800 11,340 212 11,128
F02 2000 0 2000 0 1000 0 3000 | 3340 11,340 0 10,800 11,340 212 11,128
FO3 2000 0 3000 | 3000 0 3340 11,340 0 10,800 11,340 212 11,128

FO4 0 800 0 3000 | 3000 0 3000 | 1540 11,340 0 10,800 11,340 212 11,128
F05 2000 0 3000 | 3000 0 3340 11,340 0 10,800 11,340 212 11,128

F06 0 3000 0 3000 | 2000 0 3340 11,340 0 10,800 11,340 212 11,128
FO7 2000 0 3000 0 3000 | 3340 11,340 0 10,800 11,340 212 11,128
F08 0 3000 0 3000 0 3000 | 2340 11,340 0 10,800 11,340 212 11,128
F09 2000 0 3000 0 3000 | 3340 11,340 0 10,800 11,340 212 11,128
F10 0 3000 0 3000 0 3000 | 3320 | 3027 15,347 0 10,800 15,347 212 15,135

F11 2000 0 3000 0 3000 | 2259 0 3000 | 2088 15,347 0 10,800 15,347 212 15,135
F12 0 3000 0 3000 0 3000 | 3000 | 3347 15,347 0 10,800 15,347 212 15,135
F13 2000 0 3000 0 3000 | 2000 0 3000 | 2347 15,347 0 10,800 15,347 212 15,135
F14 0 3000 0 3000 0 3000 | 3000 | 3347 15,347 0 10,800 15,347 212 15,135
F15 2000 | 2000 | 3000 0 3000 0 0 3000 | 2347 15,347 0 10,800 15,347 212 15,135
F16 0 0 3000 0 0 3000 | 3000 | 3381 | 2966 15,347 0 10,800 15,347 212 15,135
F17 2000 | 3000 | 3000 0 3000 0 0 3000 | 1347 15,347 0 10,800 15,347 212 15,135
F18 0 0 3000 | 3000 0 3000 0 0 3000 | 3347 15,347 0 10,800 15,347 212 15,135
F19 0 0 0 0 3000 [ 4000 | 2000 | 3000 | 3347 15,347 0 10,800 15,347 212 15,135
F20 0 0 3000 | 3000 0 3000 0 0 3000 | 3347 15,347 0 10,800 15,347 212 15,135

F21 2000 0 4000 | 3000 | 3000 0 3000 | 3000 | 2261 20,261 0 10,800 20,261 212 20,049

F22° 0 0 0 0 0 0 0 0 0 0 0 0 10,800 0 NA NA

ZV| Subtotal ] 21,959] 20,800 | 42,000 | 36,000 | 30,000 | 46,000 | 29,000 | 35,982 22,703 | 6,694 291,138 0 237,600 291,138 4,460 286,678
Total ZVI (tons) 10.98 | 10.40 | 21.00 | 18.00 | 15.00 | 23.00 | 14.50 | 17.99 | 11.35 | 3.35 145.57 0.0 118.8 145.6 2.2 143.3

Notes: All ZVI calculations assume 180 pcf for bulk density. Average density of all ZVI loads was 151 pcf.
@ . F22 E Panel could not be isolated. The target plus 5% was distributed to "hot spot" areas in this and above panels.
Yellow highlighted areas represent hotspots.

GEOSIERRA ENVIRONMENTAL, INC. IRON - QC-Report/E Panel



Table 8. F Panel ZVI-PRB Well Construction Summary. SRNS; Savannah River Site P-Area ZVI PRB. Aiken, SC

Frac Casing Dec-19 ZC:;]IaI:jtciet:t:; Delta | Target Targ;ot/oPlus :_Y) anigokl:; o?;?ITtilr:yF

No. (Ibs) (Ibs) (Ibs) (Ibs) Pan (Ibs) Panel

5 6 <) 10 11 (Ibs)

F PANEL 10-FT (APPROX. 50" - 60' BGS)

FO1 2000 | 3000 0 0 2005 7,005 0 10,800 7,005 30 6,975
F02 4000 0 0 3005 7,005 0 10,800 7,005 30 6,975
FO3 1603 | 1500 0 0 3902 7,005 0 10,800 7,005 30 6,975
FO4 0 3000 0 4005 7,005 0 10,800 7,005 30 6,975
FO05 2000 0 3000 0 2005 7,005 0 10,800 7,005 30 6,975
F06 0 3000 0 4005 7,005 0 10,800 7,005 30 6,975
FO7 2000 0 3000 0 2005 7,005 0 10,800 7,005 30 6,975
F08 0 3000 0 4005 7,005 0 10,800 7,005 30 6,975
F09 2000 0 3000 0 2005 7,005 0 10,800 7,005 30 6,975
F10 0 3000 0 4005 7,005 0 10,800 7,005 30 6,975

F11 1000 0 4000 0 2005 7,005 0 10,800 7,005 30 6,975

F12 0 3000 0 4005 7,005 0 10,800 7,005 30 6,975
F13 2000 0 0 3000 | 2005 7,005 0 10,800 7,005 30 6,975
F14 0 3000 0 4005 7,005 0 10,800 7,005 30 6,975
F15 2000 0 0 3000 | 2005 7,005 0 10,800 7,005 30 6,975
F16 0 3000 0 4005 7,005 0 10,800 7,005 30 6,975
F17 2000 0 0 3000 | 2005 7,005 0 10,800 7,005 30 6,975
F18 0 3000 0 1960 | 2045 7,005 0 10,800 7,005 30 6,975
F19 2000 0 0 3000 | 2005 7,005 0 10,800 7,005 30 6,975
F20 0 3000 0 0 4005 7,005 0 10,800 7,005 30 6,975

F21 2000 0 0 3000 | 2005 7,005 0 10,800 7,005 30 6,975
F22 0 3000 0 0 4005 7,005 0 10,800 7,005 30 6,975

ZV| Subtotal | 24,603 | 34,500 | 13,000 | 48,000 34,007| 154,110 0 237,600 | 154,110 660 153,450

Total ZVI (tons)| 12.30 | 17.25 | 6.50 | 24.00 | 17.00 77.06 0.0 118.8 771 0.3 76.7

Notes: All ZVI calculations assume 180 pcf for bulk density. Average density of all ZV| loads was 151 pcf.
F Panel was adjusted to 2-inch thickness, resulting in a target ZVI of 5,400 Ibs per casing.
The original target (i.e., 4-inch thickness) was distributed to "hot spot" areas below this panel.

GEOSIERRA ENVIRONMENTAL, INC.

Page 1 of 1

IRON - QC-Report/F Panel
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OSR 30-11 (Rev, 06-27-2016)
Page 1 of 4

Monitoring Well Installation Report

Driller Name/Company Driller Certe No. Tech Oversight Name/Company Well Numben

T. Ardito/Cascade 2225 T. McKinsey/GeoSierra PIW001D

Well Installation Date SC DHEC Well Approval Number Drilling Method (Auger Mud Rotary, Rotosonic, etc)
12/17/2019 MW-11995 3 Wash casing to depth inside existing injection well casing.

SRS North Grid Coordinate (as built)
44462.51

SRS East Grid Coordinate (as built)
64297.01

Latitude (deg/min/sec - as built) (NAD 27)
33 13'44.38"

Longitude (deg/min/sec - as built) (NAD 27
-81 35' 2.07"

Top of Pad Elevation (as built)
(310.38 GE)

36.0

Water Level Reference Point Elevation (as built)

Survey Point

[] Top of Casing [ ] Top of Stand Pipe [X]Ground Surface

Surface Casing (if installed)

Total Depth of Installed Casing

Casing Material/Diameter

Grout Quantity

Screen Zone

Bottom of Screen

Screen Zone

Bottom of Screen

Screen Zone

86.6 - 106.6

Total Depth
of Well

Top of Screen

Top of Screen

Top of Screen

Bottom of Screen 106.6

86.6

106.6

I_

2-in

Depths measured from ground surface to nearest 0.1 ft

1-in
Well Diameter

Top of Filter Pack

0.0

4.6(#2 SD) Top of Filter Pack

NA Top of Bentonite

Grout
(if 3
screens)

Top of Bentonite _

Top of Bentonite N

Grout
(if 2
screens)

Grout
(if 1

43.0 (ZVI) Top ofFilter Pack

_!

Borehole
Diameter

Bottom of Filter Pack

Top of Back Plug (if applicable)

Total Depth of Borehole




OSR 30-11 (Rev, 06-16-2016)

Page 2 of 4

Monitoring Well Installation Report (Continued) el Rureer
Program Plan Name Location Description Site ID Project Manager
PAGW Wells and Soil Borings SRS P-Area PRB Groundwater Seth Miller

Monitoring Well

Station Type (Monitoring Well, Piezometer, etc.)

Drilling and Sampling

Drilling Start Date

Drilling Completion Date
12/16/2019 12/17/2018

Total Drilled Depth
92.5

Drilling Sampling Method Top Depth

Bottom Depth

Diameter

Drilling and Sampling Comments (lost circulation zones, drilling problems, etc.)
PIW001D constructed as a PRB "in-wall" monitoring point inside of PGF005 injection well casing.

Geophysical Logging

Date Logged Logging Top Depth Logging Bottom Depth Logging Contractor Logging Truck Operator
Geophysical Logs
[ ] Caliper [ ] Natural [ ] Neutron [7] Resistivity [] Single Pt. Resis- [ |L & S Normal [ | Spontaneous
Gamma Density tivity Resistivity Potential
[] Other (List)
Backfill Top Depth Backfill Bottom Depth Backfill Material (Include Type, Quantity)

Depths measured from ground surface to nearest 0.1 ft.




OSR 30-11 (Rev. 06-16-2016)
Page 3 of 4

Monitoring Well Installation Report (Continued) ‘Wenuumber

PIW001D
Top Depth Bottom Depth Material/Schedule Diameter Slot Size Slot Type
Casing 0.0 86.6 PVC/Sch 40 1-in
86.6 106.6 PVC/Sch 40 1-in 0.010
Screen
Sump
Sump Sap 106.6 106.6 PVC/Sch 40 1-in
Top Depth Bottom Depth Amount (sacks and size) Trade Name
43.0 106.6 ZVI from the PRB
Filter Pack
4.6 43.0 # 2 filter sand
Top Depth Bottom Depth Amount/Size (sack, bucket, etc.)
0.0 46 Bentonite HolePlug chips
Bentonite Seal
Top Depth Bottom Depth Amount (sacks and size) Grout Date Grout Weight
Grout
[ ] Neat Cement
[] Bentonite Cement
[ ] High Solids
Bentonite
Well Installation Comments
PRB In-Wall installation inside of PGF005 injection well casing.
Pump Installation Information 54| Pump Not Installed
Installation Date Installer/Company Model/Manufacturer Diameter

[] Single Speed

D Variable Speed

Depth from Top of Casing to Top of Pump

Report Prepared By
T. McKinsey

Date
12/17/2019

Depths measured from ground surface to nearest 0.1 ft.




OSR 30-11 (Rev, 06-27-2016)
Page 1 of 4

Monitoring Well Installation Report

Driller Name/Company ', Driller Cert. No. Tech Oversight Name/Gompany Well Number
T. Ardito/Cascade 2225 T. McKinsey/GeoSierra PIW002D
Well Installation Date SC DHEC Well Approval Number Drilling Method (Auger Mud Rotary, Rotosonic, etc)

12/17/2019 MW-11995 Wash casing to depth inside existing injection well casing.
SRS North Grid Coordinate (as built) | SRS East Grid Coordinate (as built) | Latitude (deg/min/sec - as built) (NAD 27) |Longitude (deg/min/sec - as built) (NAD 27
44401.71 64274.37 3313'43.76" -81 35' 1.86"
Top of Pad Elevation (as built) Water Level Reference Point Elevation (as built)|Survey Point

(311.81 GE) 37.6 [ ]Top of Casing [ ] Top of Stand Pipe [X]Ground Surface

Surface Casing (if installed
Total Depth of Installed Casing

Casing Material/Diameter

Grout Quantity

Screen Zone

Bottom of Screen

Screen Zone

Bottom of Screen

Screen Zone

78.0-93.0

Total Depth
of Well

Top of Screen

Top of Screen

Top of Screen

Bottom of Screen 93.0

78.0

93.0

|_

2-in

Depths measured from ground surface to nearest 0.1 ft

1-in
Well Diameter

(if 3

screens)

Top of Filter Pack

0.0

3.0(#2 SD) Top of Filter Pack

NA Top of Bentonite

Grout

Top of Bentonite _ -

Top of Bentonite W

Grout
(if 2
screens)

Grout
(if 1

44.5 (ZV1) Top of Filter Pack

Top of Back PI

_{

Total Depth of

" Borehole
Diameter

Bottom of Filter Pack

ug (if applicable)

Borehole




OSR 30-11 (Rev. 06-16-2016)

Page 2 of 4

Monitoring Well Installation Report (Continued) Wl N
Program Plan Name Location Description Site ID Project Manager
PAGW Wells and Soil Bo‘rings SRS P-Area PRB Groundwater‘ Seth Miller

Monitoring Well

Station Type (Monitoring Well, Piezometer, etc.)

Drilling and Sampling

Drilling Start Date

12/16/2019

Drilling Completion Date
12/17/2019

Total Drilled Depth
93.0

Drilling Sampling Method

Top Depth

Bottom Depth

Diameter

Drilling and Sampling Comments (lost circulation zones, drilling problems, etc.)
PIWO002D constructed as a PRB "in-wall" monitoring point inside of PGF011 injection well casing.

Geophysical Logging

[ ] Other (List)

Date Logged Logging Top Depth Logging Bottom Depth Logging Contractor Logging Truck Operator
Geophysical Logs
[] caliper [ ] Natural [ ] Neutron [] Resistivity [ ] Single Pt. Resis- [ | L & SNormal  [_] Spontaneous
Gamma Density tivity Resistivity Potential

Backfill Top Depth

Backfill Bottomn Depth

Backfill Material (Include Type, Quantity)

Depths measured from ground surface to nearest 0.1 ft.




OSR 30-11 (Rev. 06-16-2016)
Page 3 of 4

Monitoring Well Installation Report (Continued) |w91mumber

PIW002D
Top Depth Bottom Depth Material/Schedule Diameter Slot Size Slot Type
T
Casing 0.0 78.0 PVC/Sch 40 1-in
!
|
78.0 93.0 PVC/Sch 40 1-in 0.010
Screen
Sump
Sump Cap 93.0 93.0 PVC/Sch 40 1-in
Top Depth Bottom Depth Amount (sacks and size) Trade Name
445 93.0 ZVI from the PRB
Filter Pack
3.0 445 # 2 filter sand
Top Depth Bottom Depth Amount/Size (sack, bucket, etc.)
0.0 3.0 Bentonite HolePlug chips
Bentonite Seal
Top Depth Bottom Depth Amount (sacks and size) Grout Date Grout Weight
Grout
[ ] Neat Cement
[ ] Bentonite Cement
[] High Solids
Bentonite

Well Installation Comments
PRB In-Wall installation inside of PGF011 injection well casing.

Pump Installation Information

X] Pump Not Installed

Installation Date Installer/Company Model/Manufacturer Diameter
[ Single Speed [] Variable Speed Depth from Top of Casing to Top of Pump
Report Prepared By Date
T. McKinsey 12/17/2019

Depths measured from ground surface to nearest 0.1 ft.




OSR 30-11 (Rev. 06-27-2016)
Page 1 of 4

Monitoring Well Installation Report

)

Driller Name/Company Driller Cert. No.; Tech Oversight Name/Company Well Number
T. Ardito/Cascade 2225 T. McKinsey/GeoSierra PIWO003D
Well Installation Date SC DHEC Well Approval Number Drilling Method (Auger Mud Rotary, Rotosonic, etc)

12/18/2019 MW-11995 3 Wash casing to depth inside existing injection well casing.
SRS North Grid Coordinate (as built) | SRS East Grid Coordinate (as built) |Latitude (deg/min/sec - as built) (NAD 27) | Longitude (deg/min/sec - as built) (NAD 27
44346.28 64238.87 33 13'43.11" -81 35' 1.81"
Top of Pad Elevation (as built) Water Level Reference Point Elevation (as built)|Survey Point

(312.87 GE) 38.3 (] Top of Casing [ | Top of Stand Pipe [X]Ground Surface

Surface Casing (if installed
Total Depth of Installed Casing

Casing Material/Diameter

Grout Quantity

Screen Zone

Bottom of Screen

Screen Zone

Bottom of Screen

Screen Zone

72.1-921

Total Depth
of Well

Top of Screen

Top of Screen

Top of Screen

Bottom of Screen 92.1

721

92.1

I_

2-in

Depths measured from ground surface to nearest 0.1 ft

1-in
Well Diameter

Top of Filter Pack

0.0

4.7(#2 SD) Top of Filter Pack

NA Top of Bentonite

~ Grout |
(if3
screens)

Top of Bentonite )~

Top of Bentonite Wb

Grout
(if 2
screens)

Grout
(if 1

45.0 (ZVI) Top of Filter Pack

_<

Borehole
Diameter

Bottom of Filter Pack

Top of Back Plug (if applicable)

Total Depth of Borehole




OSR 30-11 (Rev. 06-16-2016)

Page2of 4
Monitoring Well Installation Report (Continued) i
Program Plan Name Location Description Site ID Project Manager
PAGW Wells and Soil Borings SRS P-Area PRB Groundwater Seth Miller
Station Type (Monitoring Well, Piezometer, efc.)
Monitoring Well
Drilling and Sampling
Drilling Start Date Drilling Completion Date Total Drilled Depth
12/17/2019 12/18/2019 92.1
Drilling Sampling Method Top Depth Bottom Depth Diameter

Drilling and Sampling Comments (lost circulation zones, drilling problems, etc.)
PIW003D constructed as a PRB "in-wall" monitoring point inside of PGF017 injection well casing.

Geophysical Logging

[] Other (List)

Date Logged L.ogging Top Depth Logging Bottom Depth Logging Contractor Logging Truck Operator
Geophysical Logs
[] Caliper [ ] Natural [] Neutron [] Resistivity [ ] Single Pt. Resis- [ | L & S Normal [ ] Spontaneous
Gamma Density tivity Resistivity Potential

Backfill Top Depth

Backfill Bottom Depth

Backfill Material (Include Type, Quantity)

Depths measured from ground

surface to nearest 0.1 ft.




OSR 30-11 (Rev. 06-16-2016)
Page 3 of 4

Monitoring Well Installation Report (Continued) "WE..Number

PIW003D
Top Depth Bottom Depth Material/Schedule Diameter Slot Size Slot Type
Casing 0.0 92.1 PVC/Sch 40 1-in
721 92.1 PVC/Sch 40 1-in 0.010
Screen
Sump
C .
Sump Cap 92.1 92.1 PVC/Sch 40 1-in
Top Depth Bottom Depth Amount (sacks and size) Trade Name
450 92.1 ZVI from the PRB
Filter Pack
47 45.0 # 2 filter sand
Top Depth Bottom Depth Amount/Size (sack, bucket, etc.)
0.0 4.7 Bentonite HolePlug chips
Bentonite Seal
Top Depth Bottom Depth Amount (sacks and size) Grout Date Grout Weight
Grout
[ ] Neat Cement
[] Bentonite Cement
[ ] High Solids
Bentonite
Well Installation Comments
PRB In-Wall installation inside of PGF017 injection well casing.
i -
Pump [nstallation Information 54 Pump Not Installed
Installation Date Installer/Company Model/Manufacturer Diameter

[] Single Speed [] Variable Speed

Depth from Top of Casing to Top of Pump

Report Prepared By
T. McKinsey

Date
12/18/2019

Depths measured from ground surface to nearest 0.1 ft.




OSR 30-11 (Rev. 06-27-2016)
Page 1 of 4

Monitoring Well Installation Report

Driller Name/Company Driller Cert. No. Tech Oversight Name/Company - Well Number
T. Ardito/Cascade 2225 T. McKinsey/GeoSierra PIW004D
Well Installation Date SC DHEC Well Approval Number Drilling Method (Auger Mud Rotary, Rotosonic, etc)

12/18/2019 1 [IMW-11995 Wash casing to depth inside existing injection well casing.
SRS North Grid Coordinate (as builty | SRS East Grid Coordinate (as built) | Latitude (deg/min/sec - as built) (NAD 27) |Longitude (deg/min/sec - as buil) (NAD 27
44301.46 64221.77 33 13'42.65" -81 35' 1.66"
Top of Pad Elevation (as built) Water Level Reference Point Elevation (as built)|Survey Point

(314.39 GE) 39.5 []Top of Casing [ ] Top of Stand Pipe [X]Ground Surface

Surface Casing (if installed Depths measured from ground surface to nearest 0.1 ft

Total Depth of Installed Casing

Casing Material/Diameter

Grout Quantity

Screen Zone

Bottom of Screen

Screen Zone

Bottom of Screen

Screen Zone

62.9-82.9

Total Depth
of Well

Top of Screen

Top of Screen

Top of Screen

Bottom of Screen 82.9

62.9

82.9

|>

2-in

1-in
Well Diameter

Top of Filter Pack

0.0

4.0(#2 SD) Top of Filter Pack

NA Top of Bentonite

Grout
(if 3
screens)

Top of Bentonite __ |-

Top of Bentonite N

Grout
(if 2
screens)

Grout
(if 1

43.7 (ZV1) Top of Filter Pack

‘1

Borehole
Diameter

Bottom of Filter Pack

Top of Back Plug (if applicable)

Total Depth of Borehole




OSR 30-11 (Rev. 06-16-2016)
Page2of 4

Monitoring Well Installation Report

(Continued)

Program Plan Name

Well Number
PIW004D

Location Description

Site ID

Project Manager

PAGW Wells and Soil Borings SRS P-Area PRB Groundwater Seth Miller

Station Type (Monitoring Well, Piezometer, etc.)

Monitaring Well

Drilling and Sampling
Drilling Start Date Drilling Completion Date Total Drilled Depth
12/17/2019 12/18/2019 82.9
Drilling Sampling Method Top Depth Bottom Depth Diameter
Drilling and Sampling Comments (lost circulation zones, drilling problems, etc.)
PIWO004D constructed as a PRB "in-wall" monitoring paint inside of PGF021 injection well casing.
Geophysical Logging

ate Logged Logging Top Depth Logging Bottom Depth Logging Contractor Logging Truck Operator

Geophysical Logs

[] Caliper [ ] Natural [ ] Neutron [] Resistivity [] Single Pt. Resis- [ | L & SNormal [ | Spontaneous
Gamma Density tivity Resistivity Potential
[ ] Other (List)
Backfill Top Depth Backfill Bottom Depth Backfill Material (Include Type, Quantity)

Depths measured from ground surface to nearest 0.1 ft.




OSR 30-11 (Rev. 06-16-2016)
Page 3 of 4

Monitoring Well Installation Report (Continued) ‘We.mumber

PIW004D
Top Depth Bottom Depth Material/Schedule Diameter Slot Size Slot Type
I
Casing 0.0 - 62.9 PVC/Sch 40 1-in
[
(
62.9 82.9 PVC/Sch 40 1-in 0.010
Screen
Sump
Sump Cap 82.9 82.9 PVC/Sch 40 1-in
Top Depth Bottom Depth Amount (sacks and size) Trade Name
43.7 82.9 ZVI from the PRB
Filter Pack
4.0 43.7 # 2 filter sand
Top Depth Bottom Depth Amount/Size (sack, bucket, etc.)
0.0 4.0 Bentonite HolePlug chips
Bentonite Seal
Top Depth Bottom Depth Amount (sacks and size) Grout Date Grout Weight
Grout
[ ] Neat Cement
[ ] Bentonite Cement
[ ] High Solids
Bentonite
Well Installation Comments
PRB In-Wall installation inside of PGF021 injection well casing.
P - -
ump Installation Information (5] Pump Not Installed
Installation Date Installer/Company Model/Manufacturer Diameter
Depth from Top of Casing to Top of P
[] Single Speed [] Variable Speed SPETTOM Hop GhSASHIY (ORGP EH S
Report Prepared By Date
T. McKinsey 12/18/2019

Depths measured from ground surface to nearest 0.1 ft.
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OSR 45-4 (Rev. 11-01-2016)

Page 1 of 2

Supplier Deviation Disposition Request

NOTE 1. Completion instructions attached. 4. Attach additional information whenever necessary.

2. Items 1-19 and 35 below to be completed by Supplier. 5. SRS shall be notified within 5 days after detection of deviation.
3. *Items SRS entries only. 6. A copy of the completed SDDR form shall be included by the Supplier in the
Quiality Verification Data Package for each item to which this SDDR applies.

For Supplier Use For SRS Use
Supplier SDDR No. Date Submitted SRS SDDR No. Project No. Date Received
6 9/27/2019 14018
1. Supplier Name Address City/State/Zip 2. Supplier's Order No.
GeoSierra Environmental, Inc. 220 Rte 70, Suite D Medford, NJ 08055
2.1 SRS Document 3. Supplier's Part No. 4. Supplier's Part Name 5. Deviation Detected (Date) [Method
Q-SOW-P-0013-Rev 2 09/23/2019 Check
6. All Previous SDDRS (No./Date) 7. SRS PO No./Change Notice No. 8. SRS Buyer 9. SRS Part No.
1-8/30/18,2&3-10/8/18,4-10/11/18,5-10/16/18 371219 Andrew Murphy
10. SRS Part Name 11. SRS SSR Notified (Date) |Method 12. SRS Eng Notified (Date) [Method

Supplier Completed

13. Deviation Description (attach extra sheets, photographs, sketches, etc., as necessary and identify quantity and Serial Nos. as applicable)
3.1.3.1.D. Product specifications in PRB Design & Implementation Plan - GeoSierra is installing a PRB in P-Area at SRS
comprised of 760 tons of Peerless ZVI with grain size distribution of -8/+100 as documented in App. H. Sect. 1.0 of March 2019
ZVI-PRB Design Report. During a recent SRNS' QA 9/23/19 site visit, a review of Certificate of Analysis from shipments showed
a bulk density range (145-165.5 pcf), which is below the range included in the Design Report (165-215 pcf). GeoSierra incorrectly
referenced the TS ZVI density (14D) rather than the design density provided in letter from Peerless.
14. Supplier's Proposed Disposition

(® Use As-Is O Repair O Modify SRS Requirement
15. Cost Impact 16. Schedule Impact
None None

17. Proposed Disposition and Technical (plus cost/schedule if applicable) Justification (attach extra sheets. sketches, etc., as necessary).

See attached technical discussion and Peerless letter.

18. Associated Supplier Document Change(s)

SRS

None
19. Supplier's Authorized Representative (Print Name/Signature) Title Date
Deborah L. Schnell Deborah L. Schnell - 1Senior Project Manager 09/27/2018
20. SRS Disposition
Item Description ron Responsible Division

® Accepted ipti ZVI1 | ible Division EC&ACP

O Rejected End Use Reactive media for PRB Functional Class GS
21. USQ/TSQ/DATR Document No. For Prior Use USQ/TSQ/DATR A%Liqggtionw rint. Name/Signature)
N/A CTF1 Monique Rabin Rabin et CTF2 NIA

22. SRS Action Justification and Statement of Verification/Re-examination Method (attach extra sheets, sketches, etc., as necessary)

(See "Table A" on page 2 of 2)
EC&ACP Engineering has reviewed the revised product sheet from the subcontractor's supplier (Peerless). Based on a review of
the bulk density range for the specialty blend of iron and the certificates of analysis for iron shipments to date, the values fall
within the range of the specification. EC&ACP Engineering agrees that the lower bulk density of the specialty blend of iron
exceeds the design requirements for the permeable reactive barrier (PRB) as described in the technical justification provided by
the subcontractor in Section 17 of this SDDR. This SDDR will provide the necessary documentation for the technical specification
change with respect to bulk density of the iron. The subcontractor's design report will not be revised. The change in bulk density
will be documented in the subcontractor's post verification document.

23. SRS Disposition Acceptance/Printed Name/Signature

Monigue Rabin  Monique Rabin:: 10/2/19 Stan Pruitt Stan Pruitt s 10/3/19
CTF/Disposition Originator Date CQF Date

Adam Willey ~ Adam Willey S 5eai™ 10/2/19 Andrew Murphy  woserv i) 10/3/19
VER/CHK Date Buyer Date

MANUEL TERRONEZ

Manuel I. Terronez e 10/2/19
MGR Date Other Date




OSR 45-4 (Rev. 11-01-2016)
Page 2 of 2

Supplier Deviation Disposition Request (Con't)

Table A - Documents Requiring Action

Identify all change docs and Check Yes or No for each

24.
SRS Document Incorporation Required Document Number
Change O Yes ® No
25.
SRS Specification Incorporation Required Document Number
Change O Yes ® No
26.
. Incorporation Required Document Number
Baseline Change oy ®N
es o
27.
Supplier Document Incorporation Required Document Number
Change O Yes ® No
28.
Incorporation Required Document Number
Other Document Change
QO Yes (® No
29. 30. Methods of Verification (Choose All that apply)
Nonconformance
Report (NCR) [Jri Verify Inspection Attributes cover changes
Supplier
Issued |:| SSR Verify Inspection Plan/Surveillance Report includes/inspects NCR item
If YES, SDDR/DCF cannot
be invalidated or modified Document Document Number
without CQF approval or Submittal
reissue of an NCR
Yes No
NCC; N ® El Other Review of COAs for iron shipments and revised supplier data sheet.
0.

31. Related Docs
SRNS-0S-2019-00170

SRNS Surveillance: 2019-SUV-21-00001

32. Additional Reviewers
N/A

33. FOSC
N/A

34. DC/IRO
N/A

35. SDDR Disposition Supplier/Subcontractor Field Implementation

(® SDDR Disposition Implemented and Incorporated into Supplier/Subcontractor Submittals

(O SDDR Disposition Implementation and Incorporation not Required (Disapproved or No Change)

Deborah L. Schnell Deborah L. Schnell

10/3/19

Supplier Quality Manager (Print Name) Supplier Quality Manager (Signature)

Date




OSR 45-4 (Rev. 11-01-2016)
Instructions Sheet

Supplier Deviation Disposition Request

(Always include Instruction Sheet with Form)

This form is to be used by a supplier or subtier supplier after Purchase
Order Award to:

a) Notify SRS when manufactured product or service does not meet
established contract requirements and to document the supplier’s
proposed disposition, with their technical proposed disposition, with
their technical (and where appropriate, Cost/Schedule) justification.

b) Notify SRS when the supplier wants to propose changes to the
contract documents unanticipated at time of award.

c) Record SRS disposition of the SDDR.

A deviation is any departure from the requirements of the procuring
documents, which the supplier has incorporated or proposes to
incorporate in the completed item or service provided. Deviation
disposition can be classified as “Use As-Is” or “Repair.”

Repair is defined as the process of restoring a nonconforming
characteristic to a condition such that the capability of an item to function
reliably and safely is unimpaired, even though that item still may not
conform to the original requirement. Repair includes alterations to the
properties to the material through heat-treating, welding, metal deposition,
chemical processing, etc. The SDDR form is not required for cases where
SRS has previously provided authorization to proceed, using an accepted
repair method for a specific type of repair. Records must be maintained
for each specific repair.

A SRS Engineering action and disposition statement does not relieve the
supplier from responsibility for the accuracy, adequacy, or suitability of the
item or service being provided as defined in the procurement documents,
nor does it constitute waiver of the right to renegotiate the terms of the
procurement documents.

Block No. Entry Information

1. Supplier's name and address, city, state and zip code. List same
information for subtier suppliers if applicable.

2. Supplier’s order number if one has been assigned.

2.1 SRS specification or drawing number against which a deviation is
being proposed.

3. Supplier's Part Number as applicable from the drawings, catalog,
internal specification, etc.

4. Supplier’s Part Name.

5. Date deviation detected and method used to detect deviation
(NDE, dimensional, check, visual, etc.).

6. List all previous SDDRs and their dates that have been submitted
for similar deviations requested on this purchase order.

7. SRS Purchase Order Number and Revision Number.

8. SRS Buyer Name.

9. SRS Purchase Requisition (item, part, tag or code) Number(s).

10. SRS Part Name, if one has been assigned.

11. Date and method (fax, letter, etc.) used to notify the SRS Supplier
Surveillance Representative (SSR) whenever SRS Quality
Surveillance is applicable. If the Purchase Requisition identified no
requirements for Supplier Surveillance, enter “Not Required.”

12. Date and method (fax, letter, etc.) used to notify SRS Engineering.

13. Describe the deviating characteristics and define the extent of the
out-of specification condition for each identified piece affected.
Identify the location of the deviation characteristic by print coordinates
or specific location, as applicable. attach reproducible quality extra
sheets, sketches, photographs, etc., as necessary. When proposing a
change in either supplier or SRS documents; describe the change;
identify the documents completely including title or subject, date and
revision; and where appropriate, attach a copy of areas in question.

14. State proposed disposition.

15. Enter cost impact that would result from proposed changes and
which will be reflected in appropriate Procurement documents.

16. Enter delivery schedule impact that would result from proposed
changes.

17. Describe the proposed disposition and provide technical (and where
appropriate cost/schedule) justification for SRS evaluation. Attach
reproducible quality copies whenever required. If the deviation is
correctable by repair, submit a detailed repair procedure or reference

18.

19.

20.

21.

22.

23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.

the procedure previously submitted and approved by SRS for use in
similar situations. Provide supplier control number and procedure title.
For documents, provide suggested corrective wording, procedures,
documents, etc. Provide a copy of each SDDR attachment to the SRS
SSR at the supplier’s location.

Identify the nature of changes that may be needed on associated
supplier documents (drawings, specifications, procedures, installation
instructions, etc.).

Enter the name (typed or printed) and title of the supplier's
representative authorizing the disposition request and have
appropriate signature and date signed.

Check SRS Engineering disposition accepted or rejected. Provide
justification for the acceptance or rejection in Block 22. Include the
appropriate item description, end use, responsible division and
functional classification.

When a disposition of “Use As-Is,” “Repair,” or “Modify SRS
Requirement” is accepted for parts used in nuclear and nuclear
support facilities, enter USQ/TSQ Document No. This may be a USQ
Screening, USQ Evaluation, or Categorical Exclusion Document No.
If the designated USQS or USQE was created prior to this SDDR and
is being reused, then two USQ qualified engineers must sign
approving this application. Reference 11Q, 1.05. TSQ screenings are
performed in accordance with Manual 19Q, 4.05.

Provide appropriate justification for the SRS action(s) indicated in
Block 20. When changes to drawings, specification, requisitions, or
other SRS documents are involved, each document should be
identified and the associated change briefly described. If other
suppliers are affected, indicate who they are and the documents that
initiated resolution of that involvement. “Other” follow-up action (e.g.,
the need for additional SRS calculations, additional drawings or
sketches, inspection by SRS Engineering representative, etc.) should
also be identified here. If SRS action is required, so indicate. State
the verification/re-examination method to assure supplier action(s)
were performed. This method is defined by the CTF and may be
performed as defined by the process; for example, they may be
performed by RI or the SSR. They may also be performed by
document review or other method(s) defined by the CTF. Refer to
baseline change procedures for baseline changes.

Originator - Signature of Responsible Engineer.

Verifier/Checker - Signature of the Verifier/Checker reviewing the
engineering action and the date signed.

MGR - Signature of the SRS Department Manager and the date
signed.

CQF - Signature of the Cognizant Quality Function representative
and the date signed.

Buyer- Signature of the SRS Procurement and Materials
Management Department representative acknowledging the SDDR.

Identify if an SRS Document Change requires incorporation. If
“Yes” then identify the documents(s) requiring change.

Identify if an SRS Specification Change requires incorporation. If
“Yes” then identify the SRS Specification requiring change.

Identify if a Baseline Change is required. If “Yes” then identify the
Trend Number requesting the Baseline Change.

Identify if a Supplier Document Change requires incorporation. If
“Yes” then identify the Supplier Document(s) requiring change.
Identify if any Other Document Change requires incorporation. If
“Yes” then identify the Other Document(s) requiring change.

Identify if a Nonconformance Report is associated with this SDDR.

If “Yes” then identify the NCR no.

Identify the Methods of Verification.

Identify any other Related Docs. If none, enter "N/A
Identify any Additional Reviewer(s) required. If none, enter "N/A”.
Identify if a Facility Operations Safety Committee (FOSC) review is
required. If not required, enter "N/A”.

Obtain DC/RO review if required. If not required, enter "N/A”.

Upon completion of work, complete the “SDDR Disposition
Supplier/Subcontractor Field Implementation” part of the SDDR
including the name and signature of the Supplier Quality Manager
and date. Include the completed SDDR with the Receipt Inspection
Documentation or Subcontract close-out documentation.
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Table 10. ZVI-PRB Field Observations Summary. SRNS; Savannah River Site P-Area ZVI PRB. Aiken, SC Page 1 of 4
Frac Aug-19 Sep-19
Well

No. 7 8 9 14 15 19 20 21 22 23 26 27 28 29 30 4 6 9 10
Panel A A A A A A A A A A A A A A A A A A A
FO01 AQ)|AQ) A(2)
A
F02 (1.5)
A
FO03 2.4)
F04 AB)AB)
D
FO05 A (6) (450
psi)
F06 A(7)| D
D
F07 A (6) (400
psi)
FO08 A (6) A (9)
A (8,
F09 10)
A
F10 A (9) (7,9,1 A (9)
1,12)
A
(11, A B
il 12, (10) | (12)
13)
A A A
F12 (10, (13) (11,
11) 13)
F13
A
A A
F14 (13,
15) (16) (16)
A A A
F13 (16) (16) (16)
A A
F16 (15) (15)
F17
A
F18 (fg) (16,
17)
F19
F20 E
F21
F22
A = Active PPR at >=1 Location C = Heavy Pore Pressure Relief E = Abandoned packer ()=F Well #

B = Active PPR w/ZV1

GEOSIERRA ENVIRONMENTAL, INC.

D = High Pressure / Sanded Off

= Panel Completed

IRON - QC-Report




Table 10. ZVI-PRB Field Observations Summary. SRNS; Savannah River Site P-Area ZVI PRB. Aiken, SC Page 2 of 4

Frac Sep-19 Oct-19
Well
No. 11 12 13 16 17 18 19 | 20 | 26 | 27 | 30 1 2 3 3 4 7 8 9 10
Panel B B B B B B B B B B B B B B C C C C C C
FO1 |A(2) A(Q2)
F02 AQ(3) A (1)
F03 A4) D A 4) A
(2,4)
Fo04 A(5) A(3) A (3)
F05
A
F06 A (7) (5,7)
A
F07 6.8) D
F08 A©9) A A (9)
(5,9)
A
F09 E (10) D
F10
A A A
T as) (12) (12)
A
F12 (13)
A
F13 (14)
A A A
F14 (15) (15) (13)
A A A
FIS (14) (16) (14)
A
A A
F16 (17,
18) (17) (15)
A A
A A A A
F17 D | (16, (16,
13) (16) (18) 18) (18) (18)
A A A
F18 (f‘;) (f‘;) (16, (17, (19,
17) 19) 21)
A A A
A A A
F19 (18, (20) (18,
(18) 20) (20) (20) 20)
A
A A A A A
F20 (19) (2119)’ (21) (19) (21) (21)
A A
F21 (20) (20)
F22 WELL UNUSABLE E WELL UNUSABLE
A = Active PPR at >=1 Location C = Heavy Pore Pressure Relief E = Abandoned packer ()=F Well #
B = Active PPR w/ZVI D = High Pressure / Sanded Off = Panel Completed

GEOSIERRA ENVIRONMENTAL, INC. IRON - QC-Report



Table 10. ZVI-PRB Field Observations Summary. SRNS; Savannah River Site P-Area ZVI PRB. Aiken, SC Page 3 of 4

Frac Oct-19 Nov-19
Well
No. 11 15 16 17 18 | 21 |22-23] 24 [ 29 | 30 | 31 1 5 6 7 8 12 13 14
Panel C C C C C C C D D D D D D D D D D D D
E
FO1 A(Q2)
F02 (A (1) A B (3)
(1,3)
Fo03 A4) A (2) A(2) A(Q2)
F04 |A(3) A(5) A (5)
F05 A4) A A4)
(4.6)
F06 A A(5) A(7) C ()
(5,7)
A (6)
F07 B (8) A (6)
F08 |A(9) A (7)
A A (8, A
F09 A (8) (10) A (8) 10) (10)
E
F10 A O, AO|A O
11)
E
A A A
i (10) (12) (10)
E A
A A
F12 (13)
(1) 5 (13)
A
A A A
F13 (12,
14) (14) (14) (12)
F14
A C A
FIS (16) (16) (14)
A A
F16 (15) (15)
A
F17 (16)
A A A
F18 (19) (17) (17)
A
F19 20)
A
F20 1)
A A A
F21 (20) (20) (20)
F22 WELL UNUSABLE
A = Active PPR at >=1 Location C = Heavy Pore Pressure Relief E = Abandoned packer ()=F Well #
B = Active PPR w/ZVI D = High Pressure / Sanded Off = Panel Completed

GEOSIERRA ENVIRONMENTAL, INC. IRON - QC-Report



Table 10. ZVI-PRB Field Observations Summary. SRNS; Savannah River Site P-Area ZVI PRB. Aiken, SC Page 4 of 4
Frac Nov-19 Dec-19
Well
No. 18 19 20 21 22 25 26 27 2 3 4 5 6 9 10 11 11
Panel D E E E E E E E E E E F F F F F F
Fo01 A(2)
F02 A (1)
A
FO03 (4.5)
A A A
Fod AG) G| |69 (12)
FO05
F06 C) A (7)
A
F07 (10)
A
F08 (6,7,1 A (9) A (9)
0)
F09
A
F10 (1)
A A A A
il b (12) (12) (10) (12)
A A A
F12 (13) (14) (11)
A
F13 (14)
A
A A
F14 (15,
16) (15) (15)
F15
A
F16 (17)
A A
K17 (16) (18)
A A A
F18 (17) (19) (17)
A
F19 @1
A
A A A A
F20 (21) (19) | (21) (19) (19,
21)
F21
F22 WELL UNUSABLE
A = Active PPR at >=1 Location C = Heavy Pore Pressure Relief E = Abandoned packer ()=F Well #
B = Active PPR w/ZVI D = High Pressure / Sanded Off = Panel Completed

GEOSIERRA ENVIRONMENTAL, INC.

IRON - QC-Report
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HPIT | 02 Mar 2020 |
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HPIT | 30 Mar 2020 |
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HPIT | 02 Mar 2020 |
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80 1-29-20 Post PRB HPIT —_ 4
Source: 2DU
Receiver: 1DU B
15 Second Shut-In |
70 10 GPM SOURCE (PSl)
RECEIVER (IN H20)
60

PRESSURE (PSI)
S 35

PRESSURE (IN OF H20)

N
o

o)
o
IIIIllIIIllIIIlIIIIlIIIIlIIIIlIIIIl

—
o o
OM

100
TIME (SEC)




HPIT | 02 Mar 2020 |
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HPIT | 02 Mar 2020 |
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January 2020

HYDRAULIC PULSE INTERFERENCE TEST

POST-PRB TEST SAVANNAH RIVER SITE SOURCE: 1DU RECEIVER: 2DU

G801181002

K = formation hydraulic conductivity

K — qu
4ZHWZSD

Kt

— S = formation specific storage
= —2t
rW D

S

S

where: q

= flow rate

pp = dimensionless pressure

rw = well bore radius of source well
Ap = pressure

t = time

tp = dimensionless time

PULSE TEST DATA

q:

Mw

TYPE CURVE MATCH PARAMETERS

Ap =

pD =
t=
tD=

RESULTS
10.00 gpm
0.25 ft
K= 6.19E+01 ft/day
0.0163  ft. of H,0 S, = 5.27E-05 1/t
1.64E-03
0.82 mins
10704.30

Frame 001 | 28 Feb 2020 |

10"

—
<

PRESSURE (PSl)
<

107

10

Type Curve Analysis of Pulse Tests
Wells: Source 1DU Receiver 2DU
10 gpm 15 Second Shutdn

'y
@
L

&y

107

-
&
)

DIMENSIONLESS PRESSURE
<
T 1T 117 I\Ih

TIM%P(MIN)

Project Name: Savannah River Site, Aiken, SC
Project No.: G801181002
Test Date: 1/29/2020

Analysis By: GSF
Checked By: DLS
Reference: Hocking (2001)

GEOSIERRA ENVIRONMENTAL

Data Calculation Sheets



January 2020

HYDRAULIC PULSE INTERFERENCE TEST
POST-PRB TEST SAVANNAH RIVER SITE SOURCE: 1DL RECEIVER: 2DL

G801181002

K _ qu K = formation hydraulic conductivity

4, Ap

Kt

_ S = formation specific storage
= —2t
rw D

S

S

where: q = flowrate
pp = dimensionless pressure
rw = well bore radius of source well
Ap = pressure
t = time
tp = dimensionless time

PULSE TEST DATA RESULTS
gq= 20.00 gpm
ry = 0.25 ft
TYPE CURVE MATCH PARAMETERS K= 3.39E-01 ft/day
4p= 12551 ft. of H,0 S, = 1.78E-06 1/ft
pD = 3.47E-04
t= 2.61 mins

tp =  5523.64

Frame 001 | 28 Feb 2020 |

1 Type Curve Analysis of Pulse Tests :
10° =  Wells: Source 10L Receiver 2Dl
20 gpm 10 Second Shutdn % L
i @
i w'dF
o B
B o [
% =
S0 w [
o .| |
e r =
wo| o
o I 010
= B =z -
% | w [
i = |
[ o |
10 -
B 10'5 L \II\III L I
- 107 10" 1
B DIMENSION
10-2 Lol Lol [ AT | [T |
107 107 10 10’
TIME (MIN)
Project Name: Savannah River Site, Aiken, SC Analysis By: GSF
Project No.: G801181002 Checked By: DLS
Test Date: 1/29/2020 Reference: Hocking (2001)

GEOSIERRA ENVIRONMENTAL

Data Calculation Sheets



January 2020

G801181002

HYDRAULIC PULSE INTERFERENCE TEST
POST-PRB TEST SAVANNAH RIVER SITE SOURCE: 3DL RECEIVER: 4DL

K — qu
472TWAp

Kt

rwztD

S

S

K = formation hydraulic conductivity

S = formation specific storage

where: q

= flow rate

pp = dimensionless pressure

rw = well bore radius of source well
Ap = pressure

t = time

tp = dimensionless time

PULSE TEST DATA

RESULTS
K= 5.05E+01 ft/day
S, = 2.26E-06 1/t

gq= 7.00 gpm
My = 0.25 ft
TYPE CURVE MATCH PARAMETERS
Ap = 0.0158 ft. of H,0
pD= 1.86E-03
t= 1.54 mins
tp = 382052.51

Frame 001 | 28 Feb 2020 |

0.02 7 gpm 5 Second Shut-In

Feb 2020 |

0.018 -

Type Curve Analysis of Pulse Tests
Wells: Source 3DL Receiver 4DL

<
-
[s2]

PRESSURE (PSI)

<
e
.

0/012

T

o

Project Name: Savannah River Site, Aiken, SC
Project No.: G801181002
Test Date: 1/28/2020

GEOSIERRA ENVIRONMENTAL

Analysis By: GSF
Checked By: DLS
Reference: Hocking (2001)

Data Calculation Sheets



January 2020

HYDRAULIC PULSE INTERFERENCE TEST
POST-PRB TEST SAVANNAH RIVER SITE SOURCE: 2DU RECEIVER: 1DU

G801181002

K — qu K = formation hydraulic conductivity
41, Ap
S — Kt S = formation specific storage
S 2
rW tD
where: q = flowrate

pp = dimensionless pressure

rw = well bore radius of source well
Ap = pressure

t = time

tp = dimensionless time

PULSE TEST DATA RESULTS
gq= 10.00 gpm
My = 0.25 ft
TYPE CURVE MATCH PARAMETERS K= 4.79E+02 ft/day
Ap= 0.0009 ft. of H,0 Ss= 3.91E-05 1/t
pD=  7.26E-04
t= 0.05 mins

tp =  7072.38

-1 g
107 10 gpm 15 Second Shutdn
107 =
=107 '&J I
m — L
o =2
e |2
'&J - w10 F
2 - 14 -
N o [
w [ |
2 2 |
Ttk w0
u =
B o
= 0w’ -
i = =
w B
i = L
= i
-4 A Lol Ll L A |
19507 107 10" 10" 10’
TIME (MIN)
10'5 L \I\I\HI L III\\HI L \I\IIII L

Project Name: Savannah River Site, Aiken, SC Analysis By: GSF
Project No.: G801181002 Checked By: DLS
Test Date: 1/29/2020 Reference: Hocking (2001)

GEOSIERRA ENVIRONMENTAL

Data Calculation Sheets



January 2020

HYDRAULIC PULSE INTERFERENCE TEST
POST-PRB TEST SAVANNAH RIVER SITE SOURCE: 2DL RECEIVER: 1DL

G801181002

K — qu
47ZTWAp

K = formation hydraulic conductivity

S

S

Kt

rwztD

S = formation specific storage

where:

q = flowrate

pp = dimensionless pressure

rw = well bore radius of source well
Ap = pressure

t = time

tp = dimensionless time

PULSE TEST DATA RESULTS
gq= 20.00 gpm
g = 0.25 ft
TYPE CURVE MATCH PARAMETERS K= 2.36E+00 ft/day
4p = 0.1677 ft. of H,O S = 7.51E-06 1/ft
pD = 3.23E-04
t= 1.51 mins
tp = 5288.83
Frame 001 | 28 Feb 2020 |
o B
Type CurveRnalygis of Pulse Tests
10° = Wells: Souryd: 2D1{Receiver 1D
g 20 gpm 10 $qddhd=Shutdn
- r
[ o B
| (7] -
[72] |
r w
107 = - B
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3 [ UQMO"‘ /
e T z
w N
|’:,‘102 = £ :
» a |
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i B |
E B
B -5 \\I\I\II II\II\I L I\I\\I\I
10° 10,5 10" 10° 10
g DIMENSIONLESS TIME
-4 Ll Lol Ll Ll
10447 10 10" 107
TIME (MIN)
Project Name: Savannah River Site, Aiken, SC Analysis By: GSF
Project No.: G801181002 Checked By: DLS

Test Date: 1/29/2020

Reference: Hocking (2001)

GEOSIERRA ENVIRONMENTAL

Data Calculation Sheets



January 2020

HYDRAULIC PULSE INTERFERENCE TEST
POST-PRB TEST SAVANNAH RIVER SITE SOURCE: 4DU RECEIVER: 3DU

G801181002

K — qu K = formation hydraulic conductivity
4zerAp
S — Kt s = formation specific storage
S 2
rw tD
where: q = flowrate

pp = dimensionless pressure

rw = well bore radius of source well
Ap = pressure

t = time

tp = dimensionless time

PULSE TEST DATA RESULTS
gq= 7.50 gpm
ry = 0.25 ft
TYPE CURVE MATCH PARAMETERS K= 1.36E+02  ft/day
Ap= 0.0059 ft. of H,0 S, = 8.87E-06 1/t
pD= 1.74E-03
t= 0.62 mins

tp = 105526.86

Type 3 | 28 Feb 2020 |

107

T g orrrm
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R R Y |
=
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e T

10°
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Project Name: Savannah River Site, Aiken, SC Analysis By: GSF
Project No.: G801181002 Checked By: DLS
Test Date: 1/28/2020 Reference: Hocking (2001)

GEOSIERRA ENVIRONMENTAL

Data Calculation Sheets
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Frame 001 | 28 Feb 2020 |
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Frame 001 | 28 Feb 2020 |
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Frame 001 | 28 Feb 2020 |

0.1 — 1-29-2020 HPIT
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Frame 001 | 28 Feb 2020 |
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Frame 001 | 28 Feb 2020 |
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Frame 001 | 28 Feb 2020 |
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OSR 30-11 (Rev. 06-27-2016)
Page 1 of 4

Monitoring Well Installation Report

Driller Name/Company Driller Cert. No. Tech Oversight Name/Company Well Number
Donald Myles/ Cascade 2232 Seth Dray/ North Wind PRWO005DL
Well Installation Date SC DHEC Well Approval Number Drilling Method (Auger Mud Rotary, Rotosonic, etc)
3/117/2020° MW-12192 Rotosonic
SRS North Grid Coordinate (as built) | SRS East Grid Coordinate (as built) | Latitude (deg/min/sec - as built) (NAD 27) |Longitude (deg/min/sec - as built) (NAD 27
3676642.7153 445592.0388 33°13'44.67" -81°35'2.13"

Top of Pad Elevation (as built)
310.197

3/2.7(

Water Level Reference Point Elevation (as built)

Survey Point

X] Top of Casing [] Top of Stand Pipe [ |Ground Surface

Surface Casing (if installed)

Depths measured from ground surface to nearest 0.1 ft

Total Depth of Installed Casing A4

Casing Material/Diameter A

Grout Quantity ~A

Screen Zone Top of Screen

LA

Screen Zone Top of Screen

Vi .5

Screen Zone

DL

Top of Screen

Total Depth
of Well

: Well Diameter

/7. S

Bottom of Screen AA

/7, S

Bottom of Screen MA

114, ,ZQ j
Bottom of Screen ’Z‘!’« j/ :
12605 |

7 4

Grout
(if 3
screens)
Grout
(if 2
screens)
40 Top of Bentonite __ | B —
Grout
(if 1

V) /.8 Top of Filter Pack

| _ g4 Top of Bentonite
/71 Top of Filter Pack

Zﬁ(: <30 Top of Bentonite
110160  Top of Filter Pack

(L§~ Bottom of Filter Pack

Top of Back Plug (if applicable)

Total Depth of Borehole

F o

4

Borehole
Diameter




OSR 30-11 (Rev. 06-16-2016)

Page 2 of 4

Monitoring Well Installation Report (Continued)  [Werumeer

PRWO005DL
Program Plan Name Location Description Site ID Project Manager
P-Area: S/C to Install 8 Monitoring Wells S2E3 P- Area Seth Miller
Station Type (Monitoring Well, Piezometer, etc.)
Monitoring Well
Drilling and Sampling .

Drilling Start Date Drilling Completion Date Total Drilled Depth

3/7/202& 3//7/7,02& /¥4. 6

Drilling Sampling Method Top Depth Bottom Depth Diameter
. 0 / ¢/
/Z”Hfaﬂllé {)/7////13 g.0 /S;é b é
N - - . /
Retssons' ¢ Drithng [ Coring 0.0 Ve /205, 77
J )
Drilling and Sampling Comments (lost circulation zones, drilling problems, etc.)
Geophysical Logging
Date Logged Logging Top Depth Logging Bottom Depth Logging Contractor Logging Truck Operator
112 2020 0.0 /4.6 Cosrode Doneld amples |
Geophysical Logs
[ caliper [3] Natural [] Neutron [] Resistivity [] single Pt. Resis- [ | L & S Normal  [] Spontaneous
Gamma Density tivity Resistivity Potential

[] other (List)

Backfill Top Depth Backfill Bottom Depth

[2L.6$ /9L. Lo

/4~ svlé

Depths measured from ground surface to nearest 0.1 ft.

Backfill Material (Include Type, Quantity)

5 V{4 3 U




OSR 30-11 (Rev. 06-16-2016)
Page 3 of 4

Monitoring Well Installation Report (Continued)

Well Number
PRWO005DL
Top Depth Bottom Depth Material/Schedule Diameter Slot Size Slot Type
Casing 7L‘2'7/ }/L/, 3‘7 PV&/{LMJ Z”
Y. 34 124.3) pre/ sl o 2" 8010 | slotfe
Screen
Sump [24.3] 12L. 32 Pocfscbsyy | 2"
Sump Cap 120632 12L . g ) 2
Top Depth Bottom Depth Amount (sacks and size) Trade Name
. Lo (26 . bs™ 9-soll Jpy ¢ 14
Filter Pack v
Top Depth Bottom Depth Amount/Size (sack, bucket, etc.)
[0l 30 llo . GO [ bysced 3" non- Cooted pelle 5
Bentonite Seal
Top Depth Bottom Depth Amount (sacks and size) Grout Date Grout Weight
0.0 (0636 |b-$0le bongs | 2/7/2020 | dygen grancms
Grout
0.0 Hp. O 2-50/6 brys | 3/9/2020 Ayiuguec)
[] Neat Cement
[] Bentonite Cement
[¥] High Solids
Bentonite

Well Installation Comments

Pump Installation Information

[] Pump Not Installed

Installation Date Installer/Company Model/Manufacturer Diameter
AA LA A ' pra
[] Single Speed 0 Variable Spaed Depth from Top of Casing to Top of Pump
7z
Report Prepared By Date
é/é(/zaza

Depths measured from ground sfffface to nearest 0.1 ft.
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OSR 30-11 (Rev. 06-27-2016)
Page 1 0of 4

Monitoring Well Installation Report

Driller Name/Company
Donald Myles/ Cascade

Driller Cert. No.
2232

Tech Oversight Name/Company
Seth Dray/ North Wind

Well Number
PRW005DU

Well Installation Date

SC DHEC Well Approval Number

Drilling Method (Auger Mud Rotary, Rotosonic, etc)

3/18/2020° MW-12192 Rotosonic
SRS North Grid Coordinate (as built) | SRS East Grid Coordinate (as built) | Latitude (deg/min/sec - as built) (NAD 27) | Longitude (deg/min/sec - as built) (NAD 27
3676640.2451 445590.4653 33°13'44.59" -81°35'2.19"

Top of Pad Elevation (as built)
310.366

3l2.90

Water Level Reference Point Elevation (as built)

Survey Point

@ Top of Casing [:[ Taop of Stand Pipe |:|Ground Surface

Surface Casing (if installed)

Depths measured from ground surface to nearest 0.1 ft

Total Depth of Installed Casing AA

Casing Material/Diameter fA
"
z.
Grout Quantity a4 i Well Diameter
Grout
(if 3
screens)
Grout
(if 2
screens)
V.4 Top of Bentonite __\| I
Grout
(if 1
A4 Top of Filter Pack
Screen Zone Top of Screen A
AA Bottom of Screen MA |
A Top of Bentonite
A& Top of Filter Pack
Screen Zaone Top of Screen VA
A Bottom of Screen Y. 7%
Z%.95  Top of Bentonite
33:/5~  Top of Filter Pack
Screen Zone Top of Screen 37/ 40

DY B

T

of Well

ottom of Screen _52.37
Y70

otal Depth

1_

$4.70

4\ 5% 70

1

Borehole
Diameter

Bottom of Filter Pack

Top of Back Plug (if applicable)

Total Depth of Borehole




OSR 30-11 (Rev. 06-16-2016)

Page 2 of 4

Monitoring Well Installation Report (Continued)  [[Weirumeer
PRWO005DU
Program Plan Name Location Description Site ID Project Manager
P-Area: S/C to Install 8 Monitoring Wells S2E3 P- Area Seth Miller
Station Type (Manitoring Well, Piezameter, etc.)
Monitoring Well
Drilling and Sampling
Drilling Start Date Drilling Completion Date Total Drilled Depth
3//8/2s20 3 /82020 Y. 720
Drilling Sampling Method Top Depth Bottom Depth Diameter
U . . , ”
Rotosonic Dryilina g9 $%. 70 /
J

Drilling and Sampling Comments (lost circulation zones, drilling problems, etc.)

Geophysical Logging

Date Logged Logging Top Depth Logging Bottom Depth Logging Contractor Logging Truck Operator
AA A4 A4 A
Geophysical Logs
[] caliper [] Natural [] Neutron [[] Resistivity [] single Pt. Resis- [ ] L & S Normal [ | Spontaneous
Gamma Density tivity Resistivity Potential

[ other (List)

Backfill Top Depth
A4

Backfill Bottom Depth

A4

Backfill Material (Include Type, Quantity)

Depths measured from ground surface to nearest 0.1 ft.




OSR 30-11 (Rev. 06-16-2016)

Page 3 of 4
Monitoring Well Installation Report (Continued) [wermoms
PRWO005DU
Top Depth Bottom Depth Material/Schedule Diameter Slot Size Slot Type
Casing + 291 3790 Pkﬂ/ﬂlvqﬂ z"
3740 $2.-37 Frb/rd,l/a z" 6.6l slodr)
Screen
Sump §2. 27 .3y Pve/ sl thy z2"
Sump Cap 54.3% 5Y, 70 PW/!LL <y 2!
Top Depth Bottom Depth  Amount (sacks and size) Trade Name
33./5 54, 70 7-50l Loy (A
Filter Pack v
Top Depth Bottom Depth Amount/Size (sack, bucket, etc.)
2%.95” 53,15 = boetcet 3/87 nop—costed pellets
Bentonite Seal 14
Top Depth Bottom Depth Amount (sacks and size) Grout Date Grout Weight
0.0 245 25016 hose | Blre/2020 | Appigiocr |
Grout he
[] Neat Cement
[] Bentonite Cement
[ High Solids
Bentonite

Well Installation Comments

Pump Installation Information
p [] Pump Not Installed

A
Installation Date Installer/Company ModelManufacturer T
WA MA A V4
Depth from Tap of Casing to Top of Pum
[] Single Speed [] Variable Speed epth from Top of Casing to Top o p
Vi Lot

Report Prepared By Date
@b@{ b /‘//2024
Depths measured from ground surfaé¢ to nearest 0.1 ft.
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OSR 30-11 (Rev. 06-27-2016)
Page 1of 4

Monitoring Well Installation Report

Driller Name/Company Driller Cert. No. Tech Oversight Name/Company Well Number
Donald Myles/ Cascade 2232 Seth Dray/ North Wind PRWO006C
Well Installation Date SC DHEC Well Approval Number Drilling Method (Auger Mud Rotary, Rotosonic, etc)
3/23/2020° MW-12192 Rotosonic
SRS North Grid Coordinate (as built) | SRS East Grid Coordinate (as built) | Latitude (deg/min/sec - as built) (NAD 27) |Longitude (deg/min/sec - as built) (NAD 27
3676617.4201 445552,5490 33°13'43.84" -81°35'3.65"
Top of Pad Elevation (as built) Water Level Reference Point Elevation (as built)|{Survey Point

327.361

330.0%

X] Top of Casing [_] Tap of Stand Pipe [ ]Ground Surface

Surface Casing (if installed)

Depths measured from ground surface to nearest 0.1 ft

Total Depth of Installed Casing QA

2"

: Well Diameter

Casing Material/Diameter V /.4

Grout Quantity /74
Screen Zone Top of Screen
Y, 7;
Screen Zone Top of Screen
Y7 B

Screen Zone

.

Grout
(if 3
screens)

_L

Bottom of Screen )7/

.7/ S

Bottom of Screen V.7 4

Top of Screen 3,7
Bottom of Screen 273, Z’-/
Total Depth 176, 0
of Well

I_

WA Top of Filter Pack

i /78 Top of Bentonite

At Top of Filter Pack

1§77, 40 Top of Bentonite

| h Top of Bentonite 1|

Grout
(if 2
screens)

Grout
(if 1

JGl. L8  Top of Fitter Pack

74,0
__l

Borehole
Diameter

1 7(, ¢ 6 7 Bottom of Filter Pack

Top of Back Plug (if applicable)

« /2 Total Depth of Borehole




OSR 30-11 (Rev. 06-16-2016)
Page 2 of 4

Monitoring Well Installation Report (Continued)  [Wernumber
PRWO006C
Program Plan Name Location Description Site ID Project Manager
P-Area: S/C to Install 8 Monitoring Wells S2E3 P- Area Seth Miller
Station Type (Monitoring Well, Piezometer, etc.)

Monitoring Well

Drilling and Sampling

Drilling Start Date

Drilling Completion Date

Total Drilled Depth

3 /I‘I/zoZa 3/23/2020 I$5/2
Drilling Sampling Method Top Depth Bottom Depth Diameter
/
RokeSpnic Dr*/'//;'nj 6.0 lgs3 12 4 /
Rolosenie Dr,‘//,'cj /f’m/:j Lo 195 (2 il

Drilling and Sampling Comments (lost circulation zones, drilling problems, etc.)

Geophysical Logging

Date Logged Logging Top Depth Logging Bottom Depth Logging Contractor Logging Truck Operator
3[23/202¢ 0.0 1760 CoStode Doppdd ol er
Geophysical Logs 7
[] caliper Natural [C] Neutron [ ] Resistivity [] single Pt. Resis- [ | L & SNormal  [_] Spontaneous
Gamma Density tivity Resistivity Potential

[] other (List)

Backfill Top Depth

176.07

Backfill Bottom Depth
(%51 /2

Backfill Material (Include Type, Quantity)

Depths measured from ground surface to nearest 0.1 ft.

Z.5 éay’ A/A/crp/uj




OSR 30-11 (Rev. 06-16-2016)
Page 3 of 4

Monitoring Well Installation Report (Continued) [wemomse
PRWO006C
Top Depth Bottom Depth Material/Schedule Diameter Slot Size Slot Type
Casing 7 3.0¢% /[q;, 77 Ppa/ch-l/a 2 L
163,77 173. 74 P se e 2" |00l | shty
Screen
Simp 173.7¢ 17574 prc/su. 4o 2"
SumPCap /7$—' 7‘/ /7(" 07 pVLA‘L//J 2[!
Top Depth Bottom Depth Amount (sacks and size) Trade Name
/6l Lo 74, 07 §=s0ll beay | 4
Filter Pack a
Top Depth Bottom Depth Amount/Size (sack, bucket, etc.)
/7. 90 /6l . bo [~ butste + 3/8" non—ceotea pesfesc
Bentonite Seal !
Top Depth Bottom Depth Amount (sacks and size) Grout Date Grout Weight
Y 157 4 16-col6 bous | 3[23/2020 | Ayppivnr
Grout < i
[] Neat Cement
[] Bentonite Cement
High Solids
Bentonite
Well Installation Comments
Pump Installation Information [] Pump Not Installed
Installation Date Installer/Company Model/Manufacturer Diameter
A A A ] e ai
[] Single Speed ] Variable Speed Depth from Top of Casing to Top of Pump
A
Report Prepared By Date
éj/ Y /ZﬂZL

Depths measured from ground surfi:e to nearest 0.1 fi.
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OSR 30-11 (Rev. 06-27-2016)
Page 1 of 4

Monitoring Well Installation Report

Driller Name/Company Driller Cert. No. Tech Oversight Name/Company Well Number

Donald Myles/ Cascade 2232 Seth Dray/ North Wind PRWO006DL

Well Installation Date SC DHEC Well Approval Number Drilling Method (Auger Mud Rotary, Rotosonic, etc)
3/24/2020° MW-12192 Rotosonic

SRS North Grid Coordinate (as built)
3676617.9803

SRS East Grid Coordinate (as built)
4455555770

Latitude (deg/min/sec - as built) (NAD 27) |Longitude (deg/min/sec - as built) (NAD 27)
-81°35'3.53"

33°13'43.86"

Top of Pad Elevation (as built)
327.423

330, 25~

Water Level Reference Point Elevation (as built)|Survey Point
[X] Top of Casing [ ] Tap of Stand Pipe [_]Ground Surface

Surface Casing (if installed)

Depths measured from ground surface to nearest 0.1 ft

Total Depth of Installed Casing A4
Casing Material/Diameter WA
Grout Quantity A

Screen Zone

S/, S

Screen Zane

Y/ S

Screen Zone

bL

Total Depth
of Well

Top of Screen

Bottom of Screen 7

Top of Screen

Bottom of Screen bk

Top of Screen

Bottom of Screen _/44.92

Y /7 2

Y /. S

134. 94

152,25

|_

: Well Diameter

ZI(

Grout
(if 3
screens)

Grout

"

/5 Top of Bentonite __\|

: Ay Top of Filter Pack

| A/4 Top of Bentonite

) Top of Filter Pack

{2670 Top of Bentonite

(if 2
screens)

Grout
(if 1

Z 3/ Qo Top of Filter Pack

| _[€2:25  Bottom of Filter Pack

Borehole
Diameter

Top of Back Plug (if applicable)

—| $2.25 Total Depth of Borehole




OSR 30-11 (Rev. 06-16-2016)

Page 2 of 4

Monitoring Well Installation Report (Continued) W Nurer
Program Plan Name Location Description Site ID Project Manager
P-Area: S/C to Install 8 Monitoring Wells S2E3 P- Area Seth Miller

Manitoring Well

Station Type (Monitoring Well, Piezometer, etc.)

Drilling and Sampling

Drilling Start Date
324/ 2020

Drilling Completion Date
3/24/ 2020

Total Drilled Depth
/$2 25—

Drilling Sampling Method

Top Depth

Bottom Depth

Diameter

RobksSonic 5/‘/'//1}15

o.&

1S2. 26—

¢

Drilling and Sampling Comments (lost circulation zones, drilling problems, etc.)

Geophysical Logging

[[] other (List)

Date Logged Logging Top Depth Logging Bottom Depth Logging Contractor Logging Truck Operator
A4 A A4 AA- A4
Geophysical Logs
[] caliper [] Natural [] Neutron [ Resistivity [ single Pt. Resis- [ | L & S Normal [ _] Spontaneous
Gamma Density tivity Resistivity Potential

Backfill Top Depth
AN

Backfill Bottom Depth

AA

Backfill Material (Include Type, Quantity)

Depths measured from ground surface to nearest 0.1 ft.




OSR 30-11 (Rev. 06-16-2016)
Page 3 of 4

Monitoring Well Installation Report (Continued) [wermormes
PRWO006DL -
Top Depth Bottom Depth Material/Schedule Diameter Slot Size Slot Type
Casing ')’310 /3‘/ 94 PV&/féL,C/O 2 "
134.94 /49.72 Pre] seh o z"  |g.0/e Slotle
Screen
/
Sump /47/ gl ’{7, QZ_ 7)‘/&/{%_4/0 24
Sump Cap 157.92 Isz.25 127 2"
Top Depth Bottom Depth Amount (sacks and size) Trade Name
[3]. 45 Is. 25—  |7-50/6 boss /A
Filter Pack =
Top Depth Bottom Depth Amount/Size (sack, bucket, etc.)
12L. 70 12/ .49 /’ bueke - 2/5” nen~ pootes o (e A
Bentonite Seal
Top Depth Bottom Depth Amount (sacks and size) Grout Date Grout Weight
0.0 12676 |[0- g0t bays | 3l24/2020 Aprinsers
Grout
6.0 Hp .0 2-530 Lpys | 3l20/2020 | Mg
7 £ #
[] Neat Cement G0 /570 5~ lboll Aaj( 5 /2 ‘Xzaza Quiziceres 42
[] Bentonite Cement
[X High Solids
Bentonite
Well Installation Comments
Pump Installation Information D Pump Not lstalled
Installation Date Installer/Company Model/Manufacturer Diameter
y) i e A= _ A
[] Single Speed [] Variable Speed Depth from Top of Casing to Top of Pump
WA
Report Prepared By Date
Ll ‘//zozo

Depths measured from ground surface to nearest 0.1 ft.
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OSR 30-11 (Rev. 06-27-2016)

Page 1af 4
Monitoring Well Installation Report

Driller Name/Company Driller Cert. No. Tech Oversight Name/Company Well Number
Donald Myles/ Cascade 2232 Seth Dray/ North Wind PRW006DU
Well Installation Date SC DHEC Well Approval Number Drilling Method (Auger Mud Rotary, Rotosonic, etc)

3/25/2020° MW-12192 Rotosonic
SRS North Grid Coordinate (as built) | SRS East Grid Coordinate (as built) | Latitude (deg/min/sec - as built) (NAD 27) [Longitude (deg/min/sec - as built) (NAD 27)
3676619.1591 445558.5662 33°13'43.90" -81°35'3.42"
Top of Pad Elevation (as built) Water Level Reference Point Elevation (as built)|Survey Point
327.547 330, 32 X Top of Casing [] Top of Stand Pipe [ |Ground Surface
Surface Casing (if installed) Depths measured from ground surface to nearest 0.1 ft

Total Depth of Installed Casing VA

Casing Material/Diameter Y74 1"
Grout Quantity M Well Diameter
Grout
(if 3
screens)
Grout
(if 2
screens)
i: AA Top of Bentonite I
B — Grout
(if 1
. & Top of Filter Pack
Screen Zone Top of Screen VA 1
M Bottom of Screen NNA
A Top of Bentonite
/7.4 Top of Filter Pack
Screen Zone Top of Screen N A
A Bottom of Screen ViV
| 7478 Top of Bentonite

% [i 208 Top ofFilter Pack
Screen Zone Top of Screen %3.29

Do Bottom of Screen _ 431 26
Total Depth s sy

of Well

4Ss¢  Bottom of Filter Pack

Top of Back Plug (if applicable)

’— -—f Total Depth of Borehole

Borehole
Diameter




OSR 30-11 (Rev. 06-16-2016)

Page 2 of 4
Monitoring Well Installation Report (Continued)  |[WelNumber
PRW006DU
Program Plan Name Location Description Site ID Project Manager
P-Area; S/C to Install 8 Monitoring Wells S2E3 P- Area Seth Miller
Station Type (Monitoring Well, Piezometer, etc.)
Monitoring Well
Drilling and Sampling
Drilling Start Date Drilling Completion Date Total Drilled Depth
3/24 (2020 3/24 (2024 95~ s &
Drilling Sampling Method Top Depth Bottom Depth Diameter
. v . 124
Roteson,c  pry Uinsg 0.9 95 s% 4
Drilling and Sampling Comments (lost circulation zones, drilling problems, etc.)
Geophysical Logging
Date Logged Logging Top Depth Logging Bottom Depth Logging Contractor Logging Truck Operator
i ) 78 AN 7 LA
Geophysical Logs
[] caliper [] Natural [ Neutron [ Resistivity [] single Pt. Resis- [ | L & SNormal [ ] Spontaneous
Gamma Density tivity Resistivity Potential

[] Other (List)

Backfill Top Depth
A

Backfill Bottom Depth

ANA

Backfill Material (Include Type, Quantity)

Depths measured from ground surface to nearest 0.1 ft.




OSR 30-11 (Rev. 06-16-2016)
Page 3 of 4

Monitoring Well Installation Report (Continued)

Well Number
PRWO006DU
Top Depth Bottom Depth Material/Schedule Diameter Slot Size Slot Type
Casing 'ILZIGS/ ¥3. 249 PVC,/.(éLé/J 2"
%3.24 93. 24 Purelsessyp 2" 0.6l | Slogtey
Screen
Sump 93, 2¢ 95 24 PV{’/{CAIQJ 2%
SUmpeap 95~ 24 95 5% Prelse iy z"
Top Depth Bottom Depth Amount (sacks and size) Trade Name
/. 20 9 s% S lo 5ol boge| LA
Filter Pack
Top Depth Bottom Depth Amount/Size (sack, bucket, etc.)
76.7 §/. 20 Z = ék&/(d A »?AV"/ZJJn-—COﬁAzl_/zA&éF_
Bentonite Seal
Top Depth Bottom Depth Amount (sacks and size) Grout Date Grout Weight
0‘0 76' 7 &-{2/‘ éhéf 3/2{"/202,0 A%ML
Grout v
0.0 Zp-6 L= 5014 3/24 f2020 Aquarivrd
] Neat Cement 0.0 /”'0 /- sul4 Laj f;/Z//ZOZﬂ ’W
[] Bentonite Cement
[X] High Solids
Bentonite

Well Installation Comments

Pump Installation Information

D Pump Not Installed

MA-
Installation Date Installer/Company Model/Manufacturer Diameter
WA WA _ A4
[] Single Speed [] Variable Speed Depth from Top of Casing to Top of Pump
LA
Report Prepared By Date
b/l//zau

L,
Depths measured from ground surface’fo néarest 0.1 ft.
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OSR 30-11 (Rev. 06-27-2016)

Page 1 of 4
Monitoring Well Installation Report

Driller Name/Company Driller Cert. No. Tech Oversight Name/Company Well Number
Donald Myles/ Cascade 2232 Seth Dray/ North Wind PRWO007DL
Well Installation Date SC DHEC Well Approval Number Drilling Method (Auger Mud Rotary, Rotosonic, etc)

3/16/2020° MW-12192 Rotosonic
SRS North Grid Coordinate (as built) | SRS East Grid Coordinate (as built) | Latitude (deg/min/sec - as built) (NAD 27) |Longitude (deg/min/sec - as built) (NAD 27
3676578.5192 445591.9135 : 33°13'42.59" -81°35'2.12"
Top of Pad Elevation (as built) Water Level Reference Point Elevation (as built)|Survey Point
314.258 3/, 78 Top of Casing [ ] Top of Stand Pipe [ ]Ground Surface
Surface Casing (if installed) Depths measured from ground surface to nearest 0.1 ft

Total Depth of Installed Casing AA

Casing Material/Diameter At o
Grout Quantity Y./ Well Diameter
Grout
(if 3
screens)
Grout
(if2
screens)
: Top of Bentonite |
—a . ToP = Grout
(if 1
VA Top of Filter Pack
Screen Zone Top of Screen Ne
MNA Bottom of Screen WA
§ 73 Top of Bentonite
7 Top of Filter Pack
Screen Zone Top of Screen A
VA Bottom of Screen V7% ‘—
.| [0lcQ  Top of Bentonite
} (0S40  Top of Filter Pack
Screen Zone TopofScreen [07:36 :
|)Z Bottom of Screen “ 7, 33
Total Depth  _ /1944 | 114l Bottom of Filter Pack

of Well
Top of Back Plug (if applicable)

I— —{ Total Depth of Borehole
1"

Borehole
Diameter




OSR 30-11 (Rev. 06-16-2016)
Page 2 of 4

Monitoring Well Installation Report (Continued)  [werumber
PRWO007DL

Program Plan Name Location Description Site ID Project Manager
P-Area: S/C to Install 8 Monitoring Wells S2E3 P- Area Seth Miller

Station Type (Monitoring Well, Piezometer, etc.)

Monitoring Well

Drilling and Sampling
Drilling Start Date Drilling Completion Date Total Drilled Depth
3(n(ze 2 3/16/2022 [56. O
Drilling Sampling Method Top Depth Bottom Depth Diameter
. 4
Botosoniz _dritting 4.5 /8.0 6
o
Retesponic DM'//[/S /Cc/r/'/bq é = I96. 0 7
Drilling and Sampling Comments (lost circulation zones, drilling problems, etc.)
Geophysical Logging
Date Logged Logging Top Depth Logging Bottom Depth Logging Contractor Logging Truck Operator
3/iz(2020 0.0 1€l .0 CaScode Dorald sy le

Geophysical Logs

[] caliper [x¢Natural [] Neutron [] Resistivity [] single Pt. Resis- [ ] L &S Normal  [_] Spontaneous

Gamma Density tivity Resistivity Potential

[] other (List)

Backfill Top Depth

119,66

Backfill Bottom Depth

196.0

Backfill Material (Include Type, Quantity)

Depths measured from ground surface to nearest 0.1 ft.

Jb- D14 brss 3/7” Bentoni e Clips




OSR 30-11 (Rev. 06-16-2016)
Page 3 of 4

Monitoring Well Installation Report (Continued) [wemess
PRWO007DL
Top Depth Bottom Depth Material/Schedule Diameter Slot Size Slot Type
Casing +2.97 /0 7. 36 PV&/fLL‘/ﬂ 7.t
167.2( [t7, 3% Puefsct. 4o z" 000 | Slotey
Screen
Stmp 117, 33 N9, 322 Pt/ settlo -l
Top Depth Bottom Depth Amount (sacks and size) Trade Name
(05~ 94 /19.4¢ SoSOl bays | [a
Filter Pack v
Top Depth Bottom Depth Amount/Size (sack, bucket, etc.)
/ol o0 /65~ 45 /o = bpket 3 non-coate s prilets
Bentonite Seal
Top Depth Bottom Depth Amount (sacks and size) Grout Date Grout Weight
8.0 16§ 4o G~ svl4 buss | 3/17/2020 Aquisuned |
Grout
6:0 “o.o 250k Lpge | 3/if202 Agen gy

[] Neat Cement

[] Bentonite Cement

¥ High Solids
Bentonite

Well Installation Comments

Pump Installation Information

[ ] Pump Not Installed

Installation Date

p 7

Installer/Company
A

Model/Manufacturer

Diameter

A

[] Single Speed

[[] Variable Speed

e
Depth from Top of Casing to Top of Pump

Report Prepared By

Date

b/o/e020

St )%(
Depths measured from ground surfece to nearest 0.1 ft.
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OSR 30-11 (Rev. 06-27-2016)
Page 1 of 4

Monitoring Well Installation Report

Driller Name/Company
Donald Myles/ Cascade

Driller Cert. No.
2232

Tech Oversight Name/Company
Seth Dray/ North Wind

Well Number
PRWO007DU

Well Installation Date
3/18/2020°

SC DHEC Well Approval Number
MW-12192

Drilling Method (Auger Mud Rotary, Rotosonic, etc)

Rotosonic

SRS North Grid Coordinate (as built)
3676581.4745

SRS East Grid Coordinate (as built)
445591.4021

Latitude (deg/min/sec - as built) (NAD 27)
33°13'42.68"

Longitude (deg/min/sec - as built) (NAD 27
-81°35'2.14"

)

Top of Pad Elevation (as built)
313.886

36 .43

Water Level Reference Point Elevation (as built)|Survey Point
X Top of Casing [ ] Top of Stand Pipe [ ]Ground Surface

Surface Casing (if installed)

Depths measured from ground surface to nearest 0.1 ft

Total Depth of Installed Casing A

Casing Material/Diameter LA

Grout Quantity y7)

ZH

Well Diameter

Screen Zone

- aA

Screen Zone

Z/A

Screen Zone

Y

Top of Screen

/7. S

Bottom of Screen NMA

Top of Screen

Y/ S

Bottom of Screen y/%Z:4

Top of Screen

TWy¥Z

Bottom of Screen 2 2: Zfz

Total Depth
of Well

0./

Grout
(if 3
screens)

: A4 Top of Bentonite ||

V17, 4 Top of Filter Pack

‘ V.7 Top of Bentonite

WA Top of Filter Pack

: [g /. €0 Top of Bentonite

Grout

(if 2
screens)

Grout
(if 1

(’25 , 0 Top of Filter Pack

|_%0./3 Bottom of Filter Pack

Borehole
Diameter

Top of Back Plug (if applicable)

Total Depth of Borehole




OSR 30-11 (Rev. 06-16-2016)

Page 2 of 4
Monitoring Well Installation Report (Continued)  [[werumeer
PRWO007DU
Program Plan Name Location Description Site ID Project Manager
P-Area: S/C to Install 8 Monitoring Wells S2E3 P- Area Seth Miller
Station Type (Manitoring Well, Piezometer, etc.)
Monitoring Well
Drilling and Sampling
Drilling Start Date Drilling Completion Date Total Drilled Depth
3/ { ’0’/ zozp 3/19/2220 g0l 2
Drilling Sampling Method Top Depth Bottom Depth Diameter
A @ e l/
o to sonre  Ory /(/% 6-9 g0 (3 é

Drilling and Sampling Comments (lost circulation zones, drilling problems, etc.)

Geophysical Logging

[] oOther (List)

Date Logged Logging Top Depth Logging Bottom Depth Logging Contractor Logging Truck Operator
i 7l ek A P 3
Geophysical Logs
[] caliper [ Natural [] Neutron [] Resistivity [] single Pt. Resis- [ ] L & S Normal ~ [] Spontaneous
Gamma Density tivity Resistivity Potential

Backfill Top Depth

Backfill Bottom Depth

W, 7% s

Backfill Material (Include Type, Quantity)

A~ Asa
Depths measured from ground surface to nearest 0.1 ft.




OSR 30-11 (Rev. 06-16-2016)
Page 3 of 4

Monitoring Well Installation Report (Continued) [wemoms
PRWO007DU
Top Depth Bottom Depth Material/Schedule Diameter Slot Size Slot Type
Casing + Ab b7. 52 FVG/ SpAHO Z "
b7.42 72:79 pve/ Sehteo 2" | owolo | Slofles
Screen
Stimp 77.79 79, g0 rvelsel Rk
Sump Cap 74 5T 90: /j' PI/C/s’LL% 2 17
Top Depth Bottom Depth Amount (sacks and size) Trade Name
s g0 %0, 17 ¥V ~sollbosd )z
Filter Pack =
Top Depth Bottom Depth Amount/Size (sack, bucket, etc.)
bl g0 bs~ so [= botket ¥4 pon- Coated pellefr
Bentonite Seal
Top Depth Bottom Depth Amount (sacks and size) Grout Date Grout Weight
0.0 Ll.g Y= SOb fonas | 3/19/2025 Agngrsce, |
Grout =
[] Neat Cement
[] Bentonite Cement
M High Solids
Bentonite

Well Installation Comments

Pump Installation Information

(] Pump Not Installed

Installation Date Installer/Company Model/Manufacturer Diameter
[] Single Speed O Vafiabie Spesd Depth from Top of Casing to Top of Pump
Report Prepared By Date
T)$/ L]4 /2024
Depths measured from groundSurface to nearest 0.1 ft. R
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OSR 45-4 (Rev. 11-01-2016)

Page 1 of 2

Supplier Deviation Disposition Request

NOTE

1. Completion instructions attached. 4. Attach additional information whenever necessary.

2. Items 1-19 and 35 below to be completed by Supplier. 5. SRS shall be notified within 5 days after detection of deviation.

3. *Items SRS entries only. 6. A copy of the completed SDDR form shall be included by the Supplier in the
Quiality Verification Data Package for each item to which this SDDR applies.

For Supplier Use For SRS Use

Supplier SDDR No. Date Submitted SRS SDDR No. Project No. Date Received
7 10/17/2019

1. Supplier Name Address City/State/Zip 2. Supplier's Order No.
GeoSierra Environmental, Inc. 220 Rte 70, Suite D Medford, NJ 08055

2.1 SRS Document 3. Supplier's Part No. 4. Supplier's Part Name 5. Deviation Detected (Date) [Method
Q-SOW-P-0013-Rev 2 10/10/2019 Check

6. All Previous SDDRS (No./Date) 7. SRS PO No./Change Notice No. 8. SRS Buyer 9. SRS Part No.
(2018)1-8/30,2&3-10/8,4-10/11,5-10/16.(2019)6-9/27 (371219 Andrew Murphy

10. SRS Part Name 11. SRS SSR Notified (Date) |Method 12. SRS Eng Notified (Date) [Method

13. Deviation Description (attach extra sheets, photographs, sketches, etc., as necessary and identify quantity and Serial Nos. as applicable)
3.1.3.1.1. Construction Strategy in PRB Design & Implementation Plan - GeoSierra is installing a PRB at SRS' P-Area with design

dimensions of 216-LFx90-ft & 48-LFx75-ft by 4-inches thick. 692 tons of ZVI at 180 Ib/cf in 22 wells were projected to meet
design thickness. An additional 10% of ZVI were included to account for washout of injection wells, potential bad gel loads, &
potential broken bags during delivery. An evaluation of Panels A & B was completed, determining this 10% could be distributed to
"hot spots" (higher TCE concentrated areas). Also, F22 well cannot be used so ZVI volume will be distributed in other locations.

14. Supplier's Proposed Disposition
(® Use As-Is O Repair O Modify SRS Requirement

Supplier Completed

15. Cost Impact 16. Schedule Impact
None None

17. Proposed Disposition and Technical (plus cost/schedule if applicable) Justification (attach extra sheets. sketches, etc., as necessary).

See attached technical discussion and PRB Construction Summary showing ZVI reallocation.

18. Associated Supplier Document Change(s)

None
19. Supplier's Authorized Representative (Print Name/Signature) Title Date
Deborah L. Schnell Deborah L. Schnell - 1Senior Project Manager 10/17/2019
20. SRS Disposition

O Accepted Item Description Responsible Division

O Rejected End Use Functional Class
21. USQ/TSQ/DATR Document No. For Prior Use USQ/TSQ/DATR Application (Print Name/Signature)

CTF1 CTF2

SRS

22. SRS Action Justification and Statement of Verification/Re-examination Method (attach extra sheets, sketches, etc., as necessary)
(See "Table A" on page 2 of 2)

23. SRS Disposition Acceptance/Printed Name/Signature

CTF/Disposition Originator Date CQF Date

VER/CHK Date Buyer Date

MGR Date Other Date




OSR 45-4 (Rev. 11-01-2016)
Page 2 of 2

Supplier Deviation Disposition Request (Con't)

Table A - Documents Requiring Action

Identify all change docs and Check Yes or No for each

24.
SRS Document Incorporation Required Document Number
Change O Yes O No
25.
SRS Specification Incorporation Required Document Number
Change O Yes O No
26.
. Incorporation Required Document Number
Baseline Change
QO Yes O No
27.
Supplier Document Incorporation Required Document Number
Change O Yes O No
28.
Incorporation Required Document Number
Other Document Change
9 QO Yes O No
29. 30. Methods of Verification (Choose All that apply)
Nonconformance
Report (NCR) [Jri Verify Inspection Attributes cover changes
Supplier
Issued |:| SSR Verify Inspection Plan/Surveillance Report includes/inspects NCR item
If YES, SDDR/DCF cannot
be invalidated or modified Document

without CQF approval or
reissue of an NCR

O Yes O No

NCR No.

Submittal Document Number

[ ] other

31. Related Docs

32. Additional Reviewers

33. FOSC

34. DC/IRO

35. SDDR Disposition Supplier/Subcontractor Field Implementation

(O SDDR Disposition Implemented and Incorporated into Supplier/Subcontractor Submittals

(O SDDR Disposition Implementation and Incorporation not Required (Disapproved or No Change)

Supplier Quality Manager (Print Name) Supplier Quality Manager (Signature)

Date




OSR 45-4 (Rev. 11-01-2016)
Instructions Sheet

Supplier Deviation Disposition Request

(Always include Instruction Sheet with Form)

This form is to be used by a supplier or subtier supplier after Purchase
Order Award to:

a) Notify SRS when manufactured product or service does not meet
established contract requirements and to document the supplier’s
proposed disposition, with their technical proposed disposition, with
their technical (and where appropriate, Cost/Schedule) justification.

b) Notify SRS when the supplier wants to propose changes to the
contract documents unanticipated at time of award.

c) Record SRS disposition of the SDDR.

A deviation is any departure from the requirements of the procuring
documents, which the supplier has incorporated or proposes to
incorporate in the completed item or service provided. Deviation
disposition can be classified as “Use As-Is” or “Repair.”

Repair is defined as the process of restoring a nonconforming
characteristic to a condition such that the capability of an item to function
reliably and safely is unimpaired, even though that item still may not
conform to the original requirement. Repair includes alterations to the
properties to the material through heat-treating, welding, metal deposition,
chemical processing, etc. The SDDR form is not required for cases where
SRS has previously provided authorization to proceed, using an accepted
repair method for a specific type of repair. Records must be maintained
for each specific repair.

A SRS Engineering action and disposition statement does not relieve the
supplier from responsibility for the accuracy, adequacy, or suitability of the
item or service being provided as defined in the procurement documents,
nor does it constitute waiver of the right to renegotiate the terms of the
procurement documents.

Block No. Entry Information

1. Supplier's name and address, city, state and zip code. List same
information for subtier suppliers if applicable.

2. Supplier’s order number if one has been assigned.

2.1 SRS specification or drawing number against which a deviation is
being proposed.

3. Supplier's Part Number as applicable from the drawings, catalog,
internal specification, etc.

4. Supplier’s Part Name.

5. Date deviation detected and method used to detect deviation
(NDE, dimensional, check, visual, etc.).

6. List all previous SDDRs and their dates that have been submitted
for similar deviations requested on this purchase order.

7. SRS Purchase Order Number and Revision Number.

8. SRS Buyer Name.

9. SRS Purchase Requisition (item, part, tag or code) Number(s).

10. SRS Part Name, if one has been assigned.

11. Date and method (fax, letter, etc.) used to notify the SRS Supplier
Surveillance Representative (SSR) whenever SRS Quality
Surveillance is applicable. If the Purchase Requisition identified no
requirements for Supplier Surveillance, enter “Not Required.”

12. Date and method (fax, letter, etc.) used to notify SRS Engineering.

13. Describe the deviating characteristics and define the extent of the
out-of specification condition for each identified piece affected.
Identify the location of the deviation characteristic by print coordinates
or specific location, as applicable. attach reproducible quality extra
sheets, sketches, photographs, etc., as necessary. When proposing a
change in either supplier or SRS documents; describe the change;
identify the documents completely including title or subject, date and
revision; and where appropriate, attach a copy of areas in question.

14. State proposed disposition.

15. Enter cost impact that would result from proposed changes and
which will be reflected in appropriate Procurement documents.

16. Enter delivery schedule impact that would result from proposed
changes.

17. Describe the proposed disposition and provide technical (and where
appropriate cost/schedule) justification for SRS evaluation. Attach
reproducible quality copies whenever required. If the deviation is
correctable by repair, submit a detailed repair procedure or reference

18.

19.

20.

21.

22.

23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.

the procedure previously submitted and approved by SRS for use in
similar situations. Provide supplier control number and procedure title.
For documents, provide suggested corrective wording, procedures,
documents, etc. Provide a copy of each SDDR attachment to the SRS
SSR at the supplier’s location.

Identify the nature of changes that may be needed on associated
supplier documents (drawings, specifications, procedures, installation
instructions, etc.).

Enter the name (typed or printed) and title of the supplier's
representative authorizing the disposition request and have
appropriate signature and date signed.

Check SRS Engineering disposition accepted or rejected. Provide
justification for the acceptance or rejection in Block 22. Include the
appropriate item description, end use, responsible division and
functional classification.

When a disposition of “Use As-Is,” “Repair,” or “Modify SRS
Requirement” is accepted for parts used in nuclear and nuclear
support facilities, enter USQ/TSQ Document No. This may be a USQ
Screening, USQ Evaluation, or Categorical Exclusion Document No.
If the designated USQS or USQE was created prior to this SDDR and
is being reused, then two USQ qualified engineers must sign
approving this application. Reference 11Q, 1.05. TSQ screenings are
performed in accordance with Manual 19Q, 4.05.

Provide appropriate justification for the SRS action(s) indicated in
Block 20. When changes to drawings, specification, requisitions, or
other SRS documents are involved, each document should be
identified and the associated change briefly described. If other
suppliers are affected, indicate who they are and the documents that
initiated resolution of that involvement. “Other” follow-up action (e.g.,
the need for additional SRS calculations, additional drawings or
sketches, inspection by SRS Engineering representative, etc.) should
also be identified here. If SRS action is required, so indicate. State
the verification/re-examination method to assure supplier action(s)
were performed. This method is defined by the CTF and may be
performed as defined by the process; for example, they may be
performed by RI or the SSR. They may also be performed by
document review or other method(s) defined by the CTF. Refer to
baseline change procedures for baseline changes.

Originator - Signature of Responsible Engineer.

Verifier/Checker - Signature of the Verifier/Checker reviewing the
engineering action and the date signed.

MGR - Signature of the SRS Department Manager and the date
signed.

CQF - Signature of the Cognizant Quality Function representative
and the date signed.

Buyer- Signature of the SRS Procurement and Materials
Management Department representative acknowledging the SDDR.

Identify if an SRS Document Change requires incorporation. If
“Yes” then identify the documents(s) requiring change.

Identify if an SRS Specification Change requires incorporation. If
“Yes” then identify the SRS Specification requiring change.

Identify if a Baseline Change is required. If “Yes” then identify the
Trend Number requesting the Baseline Change.

Identify if a Supplier Document Change requires incorporation. If
“Yes” then identify the Supplier Document(s) requiring change.
Identify if any Other Document Change requires incorporation. If
“Yes” then identify the Other Document(s) requiring change.

Identify if a Nonconformance Report is associated with this SDDR.

If “Yes” then identify the NCR no.

Identify the Methods of Verification.

Identify any other Related Docs. If none, enter "N/A
Identify any Additional Reviewer(s) required. If none, enter "N/A”.
Identify if a Facility Operations Safety Committee (FOSC) review is
required. If not required, enter "N/A”.

Obtain DC/RO review if required. If not required, enter "N/A”.

Upon completion of work, complete the “SDDR Disposition
Supplier/Subcontractor Field Implementation” part of the SDDR
including the name and signature of the Supplier Quality Manager
and date. Include the completed SDDR with the Receipt Inspection
Documentation or Subcontract close-out documentation.



SUPPLIER DEVIATION DISPOSTION REQUEST #7 (10/17/19)
SRNS PO 371219 - GEOSIERRA ENVIRONMENTAL, INC.

17. Proposed Disposition and Technical Justification

ZVI-PRB Design Report — Section 6.1 presents the dimensions of the Iron PRB System, which is comprised of
four segments with a total length of 264-LF and nominal 4-inch thickness. The northern section is 216-LF
targeting 45 to 135 feet bgs and the southern section is 48-LF targeting 45 to 120-feet bgs. The PRB is
constructed using eighteen injection well locations (F1 through F18) for the 90-foot high PRB and four
injection well locations (F19 through F22) for the 75-foot high PRB. Section 5.3.1 discusses the vertical
construction as panels A through F, where A targets 135 to 120 feet bgs; B targets 120 to 105 feet bgs; C
targets 105 to 90 feet bgs; D targets 90 to 75 feet bgs; E targets 75 to 60 feet bgs; and F targets 60 to 45
feet bgs. F1 through F18 have six panels each (A through F) and F19 through F22 have five panels each (B
through F).

Based on the above dimensions, approximately 692 tons of ZVI using a density of 180 lbs/cf is required to
achieve a target effective iron thickness of 4-inches. As part of every PRB installation, GeoSierra orders the
minimum ZVI required plus an additional 10% to account for potential broken supersacks during deliveries,
potential bad gel batches where the ZVI is discarded; and the washout of the injection wells. For the SRNS
P-Area PRB installation, 760 tons were assumed.

Prior to initiation of injection activities, GeoSierra allocated 5% (~34.5 tons) of the additional 10% ordered
throughout the 128 casings comprising the PRB to account for washout of the injection wells, leaving 5%
buffer remaining. Upon initiation of injections for all PRB projects, GeoSierra evaluates the installation by
examining injection pressures and washout quantities. For A panel injections, minimal washout was being
produced (approximately 3.3%). Hence, GeoSierra presented to SRNS the option to distribute ~3% of the
remaining 5% buffer into higher TCE concentration areas (i.e., hot spots). SRNS produced a list of preferred
areas designated as List 1 and List 2 in an email dated October 1, 2019 targeting 47 casings (email
attached). SRNS also requested a reduction in the effective thickness of the uppermost F panel to 2-inches
due to the minimal TCE concentrations. Hence, F panel will be injected with a volume achieving a 2-inch
nominal thickness plus 3% ZVI of the remaining 5% buffer. The attached table depicts the reallocation of
the ZVI to hot spots.

Additionally, during drilling activities CDS damaged the riser at F22. It was checked in the field, however,
when placing the packer to depth for B panel injections, it wedged in the casing approximately 3-feet bgs.
CDS attempted to repair the well by digging around F22, cutting the pipe and rewelding another riser.
GeoSierra attempted to install the packer, and it wedged at approximately 62-feet bgs. After examining the
packer with the camera, it was noted the bolts were sheared so the packer could not be removed. CDS
mobilized a Geoprobe rig to the site to hammer the packer deeper but could only move it an additional 10-
feet. After examining F22 with a camera, it is currently wedged at 73-feet bgs within the E casing.

As a result, F22 cannot be injected using casings B through E since a packer cannot be installed below the
wedged packer to isolate the lower zones. GeoSierra reviewed resistivity images from F21 injections as well
as field observations of pore pressure relief and has observed distribution towards F22. The below
summarizes the redistribution of ZVI allocated originally for F22.

- Band C panel volumes redistributed to remaining 45 hot spots since F21 B and C were complete
and TCE concentrations at F22 are lower

- D panel - half volume added to F21 D panel/half volume redistributed among remaining 45 hot
spots

- E panel —half volume added to F21 E panel / half volume redistributed among remaining 45 hot
spots

- F22 will be attempted to be filled with ZVI to bottom of F panel through wedged packer

- F panel volume will be injected



Deborah Schnell GeoSierra

From: John.Harrie@srs.gov

Sent: Tuesday, October 01, 2019 10:14 AM

To: Deborah Schnell GeoSierra; Greg Filbey Geo Sierra
Cc: seth.miller@srs.gov; Andrew.Murphy@srs.gov
Subject: FW: ZVI Redistribution Direction

Hi Deborah and Greg,

Provided below is an injection scheme prepared by Mark and reviewed by the technical team for your review and
consideration. The plan would basically redistribute ZVI to those wells where TCE levels are higher potentially using the
5% designated as waste and a reduction of the wall thickness in Panel F. This scheme would allow a more focused use of
all the iron while leaving an end of injection contingency. If GeoSierra finds this approach to be acceptable, an SDDR
would be needed to document acceptance. We can discuss this during our next weekly meeting this Thursday (10/3/19)
or at your convenience.

Thanks,
John

Per the teleconference on September 26, 2019, it is SRS’s understanding that GeoSierra would like to use the remaining
5% of the 10% considered “waste” and redistribute it amongst those Frac wells that are installed within the zones of
higher TCE contamination. SRS agrees with the approach and would like to recommend the following list of wells to be
considered for additional injections of iron. The following list provides a hierarchy of wells to be considered for
additional injections. The first list (List 1) should be considered the primary wells and if additional ZVI is available then
the second list (List 2) of wells could also receive injections.

List 1: F12E to F19E
FO5D to F12D, F15D to F20D
FO5C to F15C

List 2: F10E, F11E, F20E, F21E
FO2D to FO4D, F13D, F14D,
F21D
FO2C-FO4C, F16C

In addition to the 5%, SRNS would also like to propose for GeoSierra’s consideration reducing the PRB thickness in Panel
F from 4-in to no less than 2-in in wells FO1-F22 and re-distribute that iron in amongst those wells in Lists 1 and 2. This
would allow GeoSierra the ability to manage more iron for injection into those higher TCE contaminated zones without
having to worry about whether or not there would be sufficient iron for the remainder of the wall as part of the 10%
waste. If elected to do this, a SDDR must be completed and approved to account for the design change in the F panel
wells. The technical team feels that based on the current contamination levels present at this Panel, reducing the wall
thickness will not affect the wall performance or overall effectiveness of the wall in managing the TCE contamination.
Additionally water level fluctuations should not affect the TCE concentrations within Panel F since the majority of the
TCE is exhibited in low permeability sediments at depth.

If you have any questions or want further clarification, please don’t hesitate to call or send an email.

1



MB Amidon
SRNL-ERTS/Geosciences

Sent via mobile device
0: 803.725.8251 c: 803.645.0878



Table 6. PRB Construction Quantity Panel Summary. SRNS; Savannah River Site P-Area. Aiken, SC Page 1 of 1

rooste | auaniy on | T [
Frac Casing No. Igialz}gzgj Relr:jaelgtlir;gnfor Panel and Hot| Percent
A B C D E F (Pounds) (pounds) spots ConmpEe
(Pounds)
ALL PANELS (Approx. 45' - 135' BGS)
11,340 11,340 11,340 11,340 11,340 7,473 27,680 36,493 64,173 46.60%
11,340 11,340 15,347 15,347 11,340 7,473 29,352 42,835 72,187 49.41%
11,340 11,340 15,347 15,347 11,340 7,473 28,680 43,507 72,187 48.28%
11,340 11,340 15,347 15,347 11,340 7,473 29,680 42,507 72,187 49.97%
11,340 11,340 15,347 15,347 11,340 7,473 27,680 44,507 72,187 46.60%
11,340 11,340 15,347 15,347 11,340 7,473 27,680 44,507 72,187 46.60%
11,340 11,340 15,347 15,347 11,340 7,473 26,680 45,507 72,187 44.92%
11,340 11,340 15,347 15,347 11,340 7,473 29,680 42,507 72,187 49.97%
11,340 11,340 15,347 15,347 11,340 7,473 27,680 44,507 72,187 46.60%
11,340 11,340 15,347 15,347 15,347 7,473 27,680 48,514 76,194 46.60%
11,340 11,340 15,347 15,347 15,347 7,473 28,680 47,514 76,194 48.28%
11,340 11,340 15,347 15,347 15,347 7,473 29,680 46,514 76,194 49.97%
11,340 11,340 15,347 15,347 15,347 7,473 28,682 47,512 76,194 48.29%
11,340 11,340 15,347 15,347 15,347 7,473 27,680 48,514 76,194 46.60%
11,340 11,340 15,347 15,347 15,347 7,473 28,680 47,514 76,194 48.28%
11,340 11,340 15,347 15,347 15,347 7,473 28,680 47,514 76,194 48.28%
11,340 11,340 11,340 15,347 15,347 7,473 27,680 44,507 72,187 46.60%
11,340 11,340 11,340 15,347 15,347 7,473 28,180 44,007 72,187 A7.44%
11,340 11,340 15,347 15,347 7,473 17,340 43,507 60,847 35.68%
11,340 11,340 15,347 15,347 7,473 15,340 45,507 60,847 31.56%
11,340 11,340 20,261 20,261 7,473 17,340 53,335 70,675 35.68%
0 0 0 0 7,473 0 7,473 7,473 0.00%
Iron Subtotal 204,120 238,140 298,245 323,194 291,138 164,406 560,434 958,809 1,519,243 45.92%
Total Iron Tons 102.06 119.07 149.12 161.60 145.57 82.20 280 479.4 760

*Note: Yellow highlighted areas represent hotspots.

PRB Design Changes/Notable Events

8/7/19 - Increase 4" target per panel (10,800 1b) to include 5% to account for washout

10/8/19 - Adjust 3% remaining ZVI in select hot spots in B-F

10/10/19 - F Panel - 2" target & 3% overall waste + 2% distributed over SRNS hot spots

10/10/19 - All of F22 Panels B/C and half of F22 Panels D/E distributed over SRNS hot spots. Half of F22 Panels D/E added to F21 Panels D/E.

GEOSIERRA ENVIRONMENTAL, INC. IRON - QC-Master
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ZV1-PRB As-Built Layout Drawings
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RAR for the PAGW OU NTC RA SRNS-RP-2020-00021
Savannah River Site Revision 0
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APPENDIX J.1

PAGW OU NTC RA As-Built of Resistivity Strings and Injection Wells, Plan View

TP#2261-RPD.docx



RAR for the PAGW OU NTC RA

Savannah River Site

July 2020

SRNS-RP-2020-00021
Revision 0
Appendix J

Station 1D New Station I3 5RS Northing 5RS Easting
Fo1 PGFOB1 4448128 64341.16
Fo2 PGFO02 4947674 6433011
ro3 PGFOC3 447198 54319.08
ro4 PGFOB4 A467.15 54308.08
705 PGFO05 4446251 54397.01
rog PGrO0E 4445783 54205.95
FO7 PGFO07 44349.44 54279.88
Fo8 PGFO08 AA437.54 64272.49
rog PGTOCY 425,62 54277.18
F10 PGFO10 441371 6427581
Fil PGFOLL 40171 64274.37
F12 PGrO12 44389.89 54273.15
F13 PGFO13 44377.89 61271.73
F14 PGFOLA 1436865 51265.21
Fi5 PGTO15 44362.02 54256.17
F16 RGFO16 135542 61245.20
F17 PGFO17 14316.28 54233.87
Fi8 PGFO18 44335.04 £4734.54
F19 PGFO19 14373.84 61230.30
F20 PGFO20 431265 54225.01
F21 PGFO21 4430146 £4221.77
F22 PGFO22 4429018 612174
Station 1D SRS Northing SRS Fasting RROT®
RROL 4450579 64337.40 RRO2 @ o peroc
RROZ 44501.01 64326.37 d peroo?
RRO3 44496.46 64315.30 © PeFon:
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APPENDIX J.2

PAGW OU NTC RA As-Built of Monitoring Wells in Support of the EMP, Plan View
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APPENDIX J.3

PAGW OU NTC RA As-Built of the ZVI-PRB Trace, Plan View
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