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CORRECTIVE ACTION IMPLEMENTATION REPORT

Corrective Action Implementation

Submittal Date: July 2010 Report Title/Number: Report

For Period Covering: March 2010 {o May 2010

Facitity Name: Former Pumphouse #1 Street Former Building 8060, near
(Release #1) Address: Taxiway 3

Facility ID: _9-025085*1  City: _Hunter Army Airfield County: Chatham  Zip Code: 31409

Latitude: 32° 00" 54" Longitude:  81° 08’ 26"

Submitted by UST Owner/Operator: Prepared by Consultant/Contractor:

Name: Thomas C. Fry/ Environmental Branch Name: Charles A. Bertz

Company. U. S. Army/HQ 3d, Inf. Div. (Mech) Company: ARCADIS, U.S,, Inc.

Address: DPW ENRD ENV. Building 1137 Address, 801 Corporate Center Drive
1550 Frank Cochran Drive Suite 300

City: Fort Stewart  State: GA City: Raleigh State: NC

Zip Code: 313144927 Zip Code; 27607

Telephone: (912) 767-2010 Telephone: (919) 854-1282

1. Registered Professional Engineer or Professional Geologist Certification

I hereby certify that | have directed and supervised the fieldwork and preparation of this plan in
accordance with State Rules and Regulaticns. As a registered professional geologist andfor
professional engineer, | certify that | am a qualified groundwater professional as defined by the Georgia
State Board of Professional Geologists. All of the information and laboratory data in this plan and in all
of the attachments are true, accurate, complete, and in accordance with applicable State Rules and
Regulations. et

Name:; Curtis S. Bostian

signature:C == # @_ o —

Date;__{ ! [5',/\'6
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2. Introduction

Former Pumphouse #1 was an aviation-fue! island iocated along the east-west taxiway of Hunter Army
Airfield (HAAF) (Figure 2-1) that was usead from about 1953 until the early 1970s. It consisted of ten
25,000-gallon underground storage tanks (USTs) and a 50,000-gallon underground defueling tank. The
pumphouse was inactive from the 1970s to 1995, when eight of the 25,000-gallon USTs were removed.
The 50,000-gallon defueling tank and two of the 25,000-gallon tanks remained in-place, partially under
the pumphouse structure. In 1998, the pumphouse structure was removed, along with the two remaining
2b,000-gallon USTs. The 50,000-gallon defueling tank was closed in-place. The piping from the
boundary of the pumphouse facilily to the bulk fuel farm was also drained, pigged, and grouted in-place.

The horizontal and vertical extent of petroleum-related impacts in soil and groundwater was delineated by
activities performed during the previous investigations at the former Pumphouse #1 site and the
DeparturefArrival Air Controt Group (DAACG) facility. The investigations are documented in the Corrective
Action Plan {CAP)-Part B Report (Science Applications International Corporation [SAIC] 2000), the CAP~
Part B Addendum #1 Report (SAIC 2002} and the CAP~Part B Addendum #2 Report (SAIC 2008). As
indicated in the former Pumphouse #1 CAP-Part B Repert, two distinct and separate plumes are located
within the vicinity of the former Pumphouse #1 site. Release #1 is an area of soil and groundwater
contamination located near the DAACG facility that is in the vicinily of former Fuel Pits 1A and 1B, located
approximately 900 feet (ft) west of former Building 8060 {i.e., Pumphouse #1). Release #2 is an area of sail
and grotindwater contamination located near the former Pumphouse #1 facility and former Fue! Pits 1C and
1D, located approximately 200 ft north of the former Tank Pits. The Release 1 and Release 2 areas are
presented in Figure 2-1. The corrective actions at Release #2 are addressed in separate documents.

Benzene, toluene, ethylbenzene, and xylenes (BTEX) were among the chemicals of potential concern
(COPCs) for site groundwater. The recommended remedial strategy for groundwater in the previous CAPs
was free product removal followed by monitored nalural attenuation (MNA). The first phase of the corrective
action has been completed as free product is no longer prasent at recoverable quantities and has been
consistently less than 1/8 inch in thickness in monitor wells. The second phase of the correclive action is
remediation of groundwater to below Georgia Environmental Protection Department (GA EPD) approved
alternate concentration limits (ACLs). To reduce the estimated timeframe for groundwater to reach ACLs,
an active corrective action addressing the remaining smear zone and groundwater impacts was
recommended in the Revised CAP — Part B (ARCADIS 2009b) and the Revised CAP ~ Part B Addendum
#1 (ARCADIS 2009a). The proposed corrective action included using calcium peroxide to increase oxygen
concentrations in the aquifer and stimulate biodegradation of the BTEX compounds.

The proposed remedy in the Revised CAP — Part B Addendum #1 (ARCADIS 2009a) was approved by GA
EPD Underground Storage Tank Management Program (USTMP) on February 5, 2010. A copy of the
Underground Injection Control (UIC) permit for the injection of calcium peroxide, which was approved by GA
EPD on Aprii 5, 2010, is included in Appendix C. Calcium peroxide injections occurred from April 6 through
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April 30, 2010. The calcium peroxide will provide a sustained source of oxygen to enhance aerobic
bicdegradation of the residual BTEX present in this area. This report includes a summary of the corrective
action implementation activities performed through May 2010.
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3. Remedial Actlvities
3.1 Injection Permit

A UIC permit was obtained from the GA EPD Watershed Protection Branch to inject calcium peroxide for
the purpose of remediating petroleum hydrocarbon impacts. The UIC permit application was approved by
GA EPD on March 31, 2010, and is included as Appendix C. All injection activities were in compliance with
permit requirements. The mass of calcium peroxide injected was below the permitted maximum amount
and the injection pressures were at or below levels stipuiated in the permit. As described below, smaller
diameter injection wells were installed than described in the permit to mitigate potential geotechnical risks.

3.2 Well Instailation

Twelve injection wells (IW), P1R1-IW-01 through P1R2-IW-12, were installed south of the DAACG from
March 10 to 15, 2010. The injection wells were constructed using 2-inch diameter polyvinyl chloride (PVC)
casing and screened from 5 to 20 feet below land surface {ft bls) with 0.010-inch slotled PVC screen. The
injection well screen intervals were selected to ensure the ability to inject across the full vertical extent of
aquifer impacts. All wells were installed through paved areas potentially subject to aircraft traffic and were
installed using 2-inch instead of 4-inch diameter materials to lessen the chance of structural damage. Each
well was completed in an 8-inch diameter flush-mounted, traffic-bearing vault. The row of injection wells
closest to the DAACG huilding was moved about 30 ft southeast to avoid the concrete vehicle loading
structure. Injection well drilling logs can be found in Appendix D.

In addition to the injection wells, two monitor wells {MW), P1R2-MW-01 and P1R2-MW-02, were installed
south of the DAACG building, as directed by the GA EPD USTMP, to better delineate the BTEX impacts in
groundwater. The monitor wells consisted of 2-inch diameter PVC casing, screened from 5 to 15 ft bls with
0.010-inch slotted PVC screen. The monitor well screen intervals were selected to bracket the water table.
Each well was completed in an 8-inch diameter flush-mounted, traffic-bearing vault. Monitor well logs can
be found in Appendix D. The locations of the newly installed injection and monitor wells can be found on
Figure 3-1,

3.3 Pre-Injection Menitoring

Prior to calcium peroxide injections, groundwater samples were collected from injection well P1R1-IW-02
and monitoring wells P1R1-MW-01 and P1R1-MW-02 on March 29, 2010. Monitor well D-MW-02, the most
proximal monitor well to the injection wells, was sampled in December 2009 and those resuits will also be
used as a baseline for evatuation of the effects of the injection. The results from this sampling event can be
found in Table 3-1. The pre-injection monitor well sample resuits from March 2009 are included on Figure
3-2. The laboratory analytical report for the samples collected on March 29, 2010 can be found in Appendix
E.
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3.4 Injections

As described In the Revised CAP — Part B Addendum #1, calcium peroxide was selected to stimulate
biodegradation of BTEX in groundwater. Calcium peroxide was selected because it provides more
sustained oxygen and is more soluble than other oxygen releasing materials. The slower release of oxygen
provides for a more efficient use of the released oxygen.

Calcium peroxide was injected into each well as slurry at an average concentration of 0.233 pounds per
gallon (tbs/gal) [28 grams per liter (g/L)]. Calcium peroxide injections occurred from April 8, 2010 until April
30, 2010. During this time, a total of 4,510 pounds (Ibs) of calcium peroxide were injected into the twelve
injection wells. The amount of calcium peroxide injected into each well varied from 254 Ibs in P1R1-IW-06
t0 626 lhs in P1R1-IW-02. Potable water was injected after the calcium peroxide solution to better distribute
the calcium peroxide as well as to flush the area immediately adjacent to the injection wells. The amount of
chase water injected into each well varied from 503 gallons in P1R1-IW-05 to 789 gallons in P1R1-IW-07.
The mass and volumes injected into each injection well are included in Table 3-2 and presented on Figure
3-3. For reference on groundwater flow direction, a groundwater potentiomelric surface map presenting the
December 2009 data is included as Figure 3-4.

3-2
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4, Conclusions and Recommendations
4.1 Conclusions
The following conclusions are presented:

¢ Twelve injection wells were successfully installed at the Pumphouse 1, Release #1 site. Injection
rates indicate that the twelve injection wells are hydraulically connected to the surficial aquifer and are
adequately constructed for this and future injections.

« The total of 4,610 Ibs of calcium peroxide was injected into the twelve injection wells. This mass will
provide approximately 766 Ibs of sfow release oxygen in order to stimulate aerobic biodegradation of
the BTEX targets. Because of the lag in response that is lypical for biostimulation remedies, sampling
of area wells was not conducted immediately after the injections.

¢ The injection rate decreased as injections proceeded due to obstruction of mobile porosity by the low
solubility calcium peroxide. The use of chase water helped distribute the calcium peroxide. Injection
rates for fulure events will likely increase as the calcium peroxide previously injected dissolves.

« The sampling results from the 2 monitor wells installed at the site conformed to previous estimates of
the impacted area.

4.2 Recomimendations
The following recommendations are presented:

« ARCADIS will conduct quarterly performance monitoring at the site. The performance monitoring will
include measurement of field parameters, including temperature, pH, dissolved oxygen, conductivity,
and turbidity. Groundwater samples will also be collected for laboratory analysis of BTEX
constituents and total suspended solids. The following wells are recommended {o be sampled as part
of the June 2010 performance monitoring: P1R1-iW-02, P1R1-MW-01, P1R1-MW-02, D-MW-01, D-
MW-02, D-MW-34, D-MW-35, D-MW-36, D-MW-37, and D-MW-43.

» The first two quarterly events will he conducted in June 2010 and September 2010. The need for
additional or more frequent sampling will be evaluated based on the data from these two events.

» During the June sampling event, groundwater elevations should be taken in all injection wells and
select monitor wells in the target plume. The groundwater gauging results will be used to evaluate the
groundwater flow directions within the targeted treatment area. This information would be used in
preparation of a future injection stralegy.

41
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« After the second performance moritoring event in September, ARCADIS will evaluate alf post-
injection data to determine the dosing, schedule and overall strategy for the next round of calcium
peroxide injections.

The proposed modified post-injection monitoring program is presented in Table 4-1.
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5. Reimbursement
Hunter Army Airfield is a federally owned facility and has funded the invesligation for the former Pumphouse

#1 Release #1 site using U. S. Department of Defense Environmental Restoration Account Funds,
Application for Georgia USTMP Trust Fund reimbursement is not being pursued at this time.

5-1




Finai Corrective Action
Implementation Report
ARCADIS Pumphouse #1 (Release #1)

8. References

ARCADIS. 2009a. Revised Corrective Action Plan — Part B Addendum #1 for
Former Pumphouse #1 (Release #1), Former Building 8060, Facility ID
#9-026085*1, Hunter Army Airfield, Georgia. October.

ARCADIS. 2009b. Revised Corrective Action Plan — Part B with 2008 Annual
Report for Former Pumphouse #1 (Release #1), Former Building 8060,
Facility 1D #9-026085*1, Hunter Army Airfield, Georgia. June.

Science Applications international Corporation (SAIC). 2006. Corrective Action
Plan-Part B Addendum #2 for Former Pumphouse #1, Facility ID #9-
025085, Building 8060, Hunter Army Airfield, Georgia. July.

SAIC. 2002. Corrective Action Plan—Part B Addendum #1 for Former
Pumphouse #1, Facility ID #9-025085, Building 8060, Hunter Army
Airfield, Georgia. July.

SAIC. 2000. Corrective Action Plan—Part B for Former Pumphouse #1, Facility
1D #9-025085, Building 8060, Hunter Army Airfield, Georgia. August.

6-1




ARCADIS

Appendix A

Figures




ARCADIS

Appendix B

Tables



TABLE 341
PHE-INJECTION MONITORING DATA
Corrective Action lmplemeniation Report
Former Pumphouse #1 {Release #1)
Formar Building 8060
Hunter Amy Alrfield, Georgia

Manfor Well ID:]  PIRI1-MW-01 (032910)  PIRT-MW-02 (032010)  PIR1-IW-02(032010)  D-MW-02 (120909}
Laboratory 1D LC30036-001 LC30036-002 LC30038-003 KL11009-606
Date Sampled: 329/2010 3/29/2010 3/29/2010 12/9/2009

Well Scraen Interval (ft bls): 5-15 5-15 6-20 76-1786
Constituents was:] AcL
Field Parameters R
Temperature (°C) E: . NE 22.43 22,75 23.14 26.26
oH (Standard Units) NESl NE 5.68 5.52 5.33 4.90
Dissolved Oxygen {mgiL) YUNETEL NE 0.49 0.98 0.25 0.30
Specific Conduciance {umhosficm) | © ':N_E ; NE 101 51 63 30
Turbidity (NTU) SNESENE 9.40 6.41 0.4 1.26
Oxidation-Reduction Polential (mV} | :“NE ']  NE -31.7 745 263 NA
Volati anic: :
(USEPA Mathod 8260B)
Benzens B 285 13 | 430 I I T 280 I I BT E
Ethylbenzens 5,980 800,000 88 ___ 610 1,100 160
Toluene '_2_,3100_:: £14,800 6.2 I IR0 I I g 000 T | 1,400
Xylenes (Total) : NE 440 2,600 5,600 840
Metals {mag/l)
Lead NE 0.0046 J UL 0,088 0.014 0.0081 J
HNotes:

IWQS  In-Stream Water Quality Standard.

ACL Alternate Concentration Limit.
°c Degiees Celsius.

mgit Miligrams per liter.

wwohosiom  Micromhos per centimeter.

NTU Nephelometric Turbidity Units.

my Mitivolls,

Ho/L Micrograms per liter.

mg/L Milligrams per liter.

J Conslituent concentration was qualified as estimaled.
MNA Mot Analyzed.
NE Nons established.
250 - {Constiteent concenlration exceeds the IWQS,

330 jConstituent concentration exceeds tha ACL.

GI\ENVVFE Stewart - HAAR\Deliverables\HAA-13\Pumphouse 1 Release 1\HAA-13 R1 final Corrective Actien Implementation Report\APP 8 - Tables\HAAF - PHER1 - Implementation Report
Tables.xlsx



TABLE 3-2
CALCIUM PERCXIDE INJECTION TOTALS
Corrective Action Implementation Report
Former Pumphouse #1 (Release #1)
former Building 8080
Hunter Army Alrfield, Georgia

injection Calcium Peroxide Calcium Peroxide Chase Water Total Volume
Well ID Injected (Ibs) Solution Injected (gals) Injected {gals) Injected (gals)
P1R1-IW-01 398 1,858 547 2,405
P1R1-IW-02 626 2,604 630 3,234
P1R1-IW-03 393 1,839 599 2,438
P1R1-IW-04 266 1,145 521 1,666
P1R1-IW-05 284 1,217 503 1,720
P1R1-IW-06 254 1,106 588 1,694
P1R1-IW-07 476 2,004 789 2,793
P1R1-iW-08 348 1,388 668 2,056
P1R1-IW-09 388 1,589 767 2,356
P1R1-IW-10 408 1,689 723 2,412
P1R1-IW-11 396 1,687 785 2,472
P1R1-iW-12 280 1,195 568 1,763
Notes:
Ibs Pounds,

gals Gallons.



LOCATION

TABLE 4-1
PROPOSED POST-INJECTION MONITORING PROGRAM
Corractive Aclion imptementation Report
Former Pumphouse #1 (Release #1)
Foarmer Building 8060
Hunter Army Airfield, Georgia

QUARTER 2
(September 2010)

Evaluate 2nd
Calcium
Peroxide

Injection Wells

P1R1-IW-01

P1R1-IW-02

PiR1-IW-03

P1R1-IW-04

P1R1-IW-05

P1R1-IW-06

P1R1-IW-07

P1R1-IW-08

P1R1-IW-09

PiR1-1W-10

PiR1-IW-11

ESE S SRR

PiR1-IW-12

Monitor Wells

D-MW-C1

D-MW-02

D-MW-08

D-MW-11

D-MW-12

D-MW-33

D-MW-34

D-MW-35

D-MW-36

¢ e beile e |3 e o e e i b foer o et e e e b e s e d i

o |x
>

D-MW-37

ER ARt

D-MW-38

O-MW-39

D-MW-40

D-MW-43

D-MW-44

P1-MW-11

P1-MW-12

P1-MW-13

P1-MW-14

P1-MW-15

P1-MW-42

P1R1-MW-01

S R P o o B R o D o o B b B D B

P1R1-MW-02

Notes:
WL
FF
TSS
COCs

Water Lavals

Field Parameters (tempaerature, pH, dissolved oxygen, conductivity, turbidity)
Tolal Suspended Solids

Constituents of Concern (benzene, tolusne, ethylbenzene, xylene)
Paramater should be colfected during monitoring event.
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Georgia Department of Natural Resources

2 Martin Luther King Jr. Drive, S.E., East Tower, Atlanta, Georgia 30334
Chris Clark, Commissioner

Reply To: £. Allen Barnes, Director
Regulatory Support Program Environmental Protection Divisien
Suite 400 {404} 6566.4713

19 Martin Luther King Jr. Drive, S.W.
Atlanmta, Georgla 30334
{404) 656-3214

March 31, 2010

Ms. Algeana Stevenson

Environmental Branch

Directorate of Public Works, Bldg, 1137
1587 Frank Cochran Drive

Fort Stewart, Georgia 31314-4927

RE:  Underground Injection Control Permit #440 for injection of Calcium Peroxide, Pumphouse
1 Site, Hunter Army Airfield, Savannah, Georgia (EPD-UST Facility ID # 9025085-1).

Dear Ms. Stevenson:

Enclosed is Underground Injection Control (UIC) Permit #440 for the Hunter Army Airfield,
Pumphouse 1 site located in Savannah, Georgia. This UIC permit allows the U. S. Army Corps of
Engineers to wtilize the injection of calcium peroxide through twelve (12) injection wells to assist
with the remediation of soil and ground water contaminated with petroleurn hydrocarbons at this site
for up to five (5) years. The UIC permit states two (2) standard conditions and seven (7) additional
conditions in the attachment.

If you have any questions about the permit, please contact Mr. Bijan Rahbar, UIC
Coordinator, at (404) 656-3229,

V/Sinccrely, {560
LT U Berea

o

F. Allen Barnes
Director

Enclosuye

cc: UIC Permil #4440 Fle
Scoll Bostian, Arcadis U.S., Inc,
Wiltiam E. Logan, EPD-USTMP



STATE OF GEORGIA
DEPARTMENT OF NATURAL RESOURCES
ENVIRONMENTAL PROTECTION DIVISION

INJECTION WELL OPERATING PERMIT

PERMIT NUMBER: #440 DATE ISSUED: March 31, 2010
FACILITY DATA: INJECTION WELL TYPE: CLASS V (type 5X26)
FACILITY:  Hunter Army Airfield OPERATOR: U.S. Army Corps of Engincers

Pumphouse 1 | Directorate of Public Works,

685 Horace Emmitt Wilson Blvd. Bldg. 1137

Savannah, GA 1587 Frank Cochran Drive

Chatham County Fort Stewart, Georgia 31314-4927
LOCATION: Lat: 32°00'54" N EPD-UST Facility ID # 9025085-1

Long: 81°08' 26" W

In accordance with the provisions of the Georgia Rules for Underground Injection Control, Chapter 391-3-6-
.13, as amended 2001, this permit is issued for the operation of the herein described injection system. This
petiit is effective immediately, unless appealed within thitty (30) days after its issuance and is eonditioned
upon the following:

1) The Permittee's continued compliance with the Georgia Rules for Underground Injection
Control, Chapter 391-3-6-.13, the Georgia Rules for Water Quality Control (Rewsed) and the
Georgia Rules for Safe Drinking Water (Revised); and

2)  The Permittee's continued compliance with the Permittes's approved injection operation plan
that is part of the approved Corrective Action Plan for this site, along with provisions of
officially approved plan amendments, if any.

Additional conditions | through 7 ate attached hereto,

This permitis issued in accordance with the application and supplemental information received on March 18,
2010. The injection operation plan was approved on March 31, 2010, and is based on the statements and
supporting data entered herein or attached thereto, all of which are filed with the Environmental Protection
Division of the Georgia Department of Natural Resources and hereby made a part of this permit,

This permit is subject to revocation for noncompliance with aforementioned conditions,
This penmit expires on Mareh 30, 2015, unless previously terminated.

L AL A,

F. Allen Bames Dnectcn Envitonmental Protection Division
Georgia Departiment of Natural Resources




Additional Conditions, UIC Permit #440, March 31, 2010, cont.

INJECTION WELL OPERATING PERMIT
ADDITIONAL CONDITIONS

1. Permit Conditions.

a.

This permit is not transferable until any new operator shall agree in writing to all permit
conditions. Any new operator also shall provide the Environmental Protection Division
(Division) with appropriate documentation that they have adequate financial assurances to plug
all existing Class V wells,

[fthe U.S. Army Corps of Engineers (Operaior) wishes to continue an activity regulated by this
permit afler the expiration of the permit, the Operator must apply for and obtain a new permit.

The Operator shall report any instances of noncompliance with permit conditions to the
Division in writing within five (5) working days of such noncompliance, and shall take all
reasonable steps to minimize the impact on the environment resulting from noncompliance with
this permit and the Georgia Rules for Underground Injection Control,

The Operator shall notify the Division of any proposed changes to the performance of the
calcitin peroxide injection system in writing at least thirty (30) days prior to the change.

All reports submitted to the Division shall be signed and stamped by a Georgia Registered
Professional Engineer or Professional Geologist.

All analyses shall be performed by a laboratory approved or accredited by EPD in accordance
with the Georgia Rules for Commercial Laboratory Accreditation, Chapter 391-3-26.

System Parameters.

This permit is issued to the Operator for the purpose of operating a calcium peroxide injection
system at the above referenced site to aid in remediation of soit and ground water contaminated
with petroleum hydrocarbons,

Number of Class V injection wells: twelve (12).

Injected fluid: calcium peroxide.

Maximum injection rate per well: 10 gallons of liquid/min, (gpm)well.
Maximum fotal system injection rate: 120 gpm,

Maximum injection vojume per well: 7,050 gallons of liquid/well/day.
Maximum total system injection volume: 84,600 gatlons/day.

Maximum daily average injection pressure (at well head): 10 psi.



Additional Conditions, UIC Permit #440, March 31, 2010, cont.

3. Monitoring and Reporting Requirements.

&

d.

The Operator shall report to the Underground Injection Control Program of the Division the
number and exact location of all Class V injection wells it installs or plugs on a quarterly basis.
The reports are to be submitted to the UIC Program in accordance with the reporting schedule
stipulated by the Underground Storage Tank Management Program,

The Operator shall submit to the Division for its approval, a detailed schematic diagram and
tocation map on any Class V injection well that is different in construction from the
specifications contained in the UIC permit application, no Jater than 45 days prior to installation

of the injection well. The Operator cannot install such a well until it receives approval from the
Division,

The Operator shal) submit to the UIC Program one (1) copy of any report regarding this sit that
the Operator is required to submil to the Underground Storage Tank Management Program, or
any other program within the Division.

The Operator shall submit to the UIC Program an annual report that will contain the following
information,

1. Status of the injection system operation;

2. Results of any ground-water sampling and analyses;

3. Results of any soil sampling and analyses;

4, An evaluation of the plume movement through the ground water, if any;

5. Comparisons of analyses to determine any changes in pollutant concentrations.

The annual reports will be provided to the UIC Program in accordance with the schedule
slipulated by the Underground Storage Tank Management Program.

4. Emergency Situations.

a,

5.

6.

The Operator is to immediately notify the Division of any emergency situation that affects the
injection system and describe the remedial activity that the Operator is utilizing to comect the

situation,

The Operator is to immediately notify the Division when the emergency situation ceases to
exist.

The Operator shall grant the Division permission to enter the facility property to conduct
inspections of the injection system.

The Operator shall maintain a copy of this permit at the facility site,



Additional Conditions, UIC Permit #440, March 31, 2010, cont.

7. The Operator shall, upon termination of the injection of calcium peroxide through twetve (12)
Class V injection wells at this site, properly plug and abandon all Class V wells constructed on
this site in accordance with EPD’s Manual for Groundwater Monitoring (September 1991) and
notify the division within thiity (30) days of such termination and abandonment.



ARCADIS

Appendix D

injection and Monitor Well Logs



ARCADIS

Project HAA-13 Pumphouse 1 Release 1

Paga_ t of_1_

Borehole and Well Construction Log Project No, GPOSHAFS.HI2B.KG A1 StaLocation  Savannah, GA
WalID 2171-MW-01 CortractonDrillar ARM Ervironmental Services, oo, Total Depth Dited 20
Data Begin V152010 Rig Type Geoproba Sample MethodrSize _ G-foct Macrocore
Date End 3192010 Method Hollow Stam Auger with DPT Lithology Cutting Disposal Drn
Borehola Log E =
Well Construction L El g 4 g g
Weil Construction Log .
HERE Description o o
al&1a ol I S
Boring a Tima
Dia. Begin: 1615
Hma End: 1845
Bagin: 3522010 Hand Auger
End: 192010 0-1.2- Concrete 2.0 0.1
1.2-2.0- ix, brown and brown loose, well sorted silly fine-grained SAND, meist
Construction
Intervals (it BGS) 2.0-5.0- Same as abova, molst 3.0 0.7
Hiser: o5
Scresn: 5+ 1§
Surf. Seal: o1
Seal: 1-3
Filter Pack: 315 Geoprobe
Backfil: 1520 5.0-9.5- loose, i, brown to It. gray well sorled fine grained silty SAND, moist to very moisi 4.5 0.4
Malerials
Riser: 2" 5ch. 40
PVC
Screen: 10-slo1 PVC
Surd. Seal:  Cemenl Grout
Seal: Bentonits 10.0-15.0- loose, It, gray/brown we!l sorted fing grained sifty SAND, wel throughout 5.0 2.0
Pallats
Filter Pack: #2 Sand
Sackfil: 42 Sand
Surface Campletion
Protection: Flush Mount
Manhola
Pad: Concrate 15.0-20.0- loose, tght brown well sorled fine-qrained SAND, little silt, wet, 50 1.4
Lock: N/A
Date/Fima: Y2010
ARCADIS GAM Personel
Field Work: CCF
Log Prafe
| End of Boring @ 20 feel
- 21
e 2
— 23
4
— 24

25




ARCADIS

Project: HAA-13 Pumphouse 1 Releasa 1 Paga 1 of 1
Borehofe and Well Construction Log Project No. GPOGHAFS.HI3BXGIRI Site Lacation __Savannah, GA
Welt1D PIR-MW-02 ContraclorDritler ARM Envirormental Services, Inc. Tolal Depth Dritted 200
Data Begin YisZo10 ig Typa Geoprehe Sarmple Mathod/Size _5-fool Macrocora
Data End 92010 Method Hotlow Stam Auge with DPT Lithology Cutting Oispesal Drurn
ehole L« ] P
= 2 £
. = =3
Wet L E Ezi 2 Dasceiption é % §
HEE el &
[lmg
Dia. Bagin: 1645
Tima gnd:__ WS
Begln: H152010 o Hand Auger
End: ¥192010 0-1.0- Conerete 2.0 173
. 1.0-2.0- loose, It. gray well sorted silty SAND, s!, Moist
Construclion
2
intervals (it 8GS) 2.0-5.0- Same as above, some Il brown coloring 30 18.7
Rises: 45
3
Screan: 5-15
Surf. Seal: 01 4
Seal: 1-3
Filles Pack: 315 5 Geoprobe
BackFi: 1520 5.0-8.5- loose, 1. brovm to L. gray well sorled fine grained SAND, littfe silf, sl. Moist 35 9.2
6
Materials
Riser: 2" sch. 40 7 bo—mm
PVC
Scraen: 10-stot PVC 8
9 }r
Surl. Seal:  Cement Grout
10
Seak: Bentonite 10.0-10.9- Same as above, moist 50 120
Peflels "
10.2-15.0- Loose, It. gray well sorted fine grained silty SAND, wet
Fiter Pack: 42 Sand 12
Bachfill: #2 Sand 13
Surface Completion 14
Protection: Flush Mount
Manhole 15
Pad: Coretele 15.0-20.0 - Loose, H. gray to Il brown well sorted fina grained silly SAND, wet 5.0 15.8
16,
190k NA
Data/Tirne: Y19/2010 17
ARGCADIS G&M Personel 18
Fleld Work: CCF 59
Log Oraf
20
End of Boring @ 20 feel
21
22
23
24

ny
L3




ARCADIS

Borehole and Well Construction Log

Project: HAA-13 Pumphousa i Release 1

Project No. GPOSHAFS HIZB.KG IR

Page i of _1__

Sita Lecation  Savannah, GA

Well I} PiR1-IW-Gt Contractor/Deiler ARM Environmental Services, Inc. Total Qepth Dntted 2
Date Begin 2010 Rig Type Geoprobe Sample Method/Size__5-foot Macrocors
Date £nd 192010 Method Hollow Stem Auger with DPT Lithology Cutting Bsposal Brum
Borehola Loq g =
=] . il81 %
W fon gl |y Description | = o
§ al 2 = | 2 o
0 £ [ m [
Boring B Tima
Dia. Bagio: 1015
Tima £nd: 1100
Begin: 12010 Hand Auger
End: 31920100 ~B" agphalt over 8" concrete 20 NM
Construction
10 YR 7/2 light gray silty well sorled fine SAND 30 NM
Intervals ({1 BGS)
Hiser: 95
Scteen: 520
Sur. Seal: o+t
Seal: -3
Fitter Pack: 3-20 Geoprobe
Backhil: None 10 YR 6/2 light brownish gray silty well sorted fine SAND, fuel odor 50 NM
Materials
Hiser: 2 sch. 40
Vo 7.5 YR 3/3 dark brown silty well sorted fine SAND fual odor
Screen: 10-slot PV
10 YR 6/2 silly to clayey well sorted fine SAND, slighl plasticity, slight fuel odos
Surl. Seal:  Cement Grotd
Seal: Bentonita 10 YR 7/2 light gray silly well sorted fine SAND, slight fuel ador 50 NM
Filter Pack: #2 Sand
Backhii: Nona
Surface Completlon
Protecton: Fiush Mount
Manhola
Pad: Conceeta 5.0 NM
tock: T — - | B N
Dala/Tima: H19201Q
ARCADIS G&M Personet
10 YR 6/3 pale brown siity weli serted fine SAND
Flald Workc JDF
Log Drafi:
End of Boring a1 20.0 feel
—4 21
— 22
— 23
— 24

25



ARCADIS

froject: HAA-13 Pumphouse 1 Releasa 1

Page__t_ ol 1

Borehole and Wel Construction Log Project No. GPOBHAFS H13B.KGIRI Sitatocation_ Savannah, GA
Well 1D PiR1-IY-02 ContractorDnier ARM Envlrornental Services, s, Tolal Depth Diifed 20
Data Begin 2010 Rig Type Geoprobe Sampla Method/Siza__ 5-foot Macrocore
Date End V02010 Method Hollow Stemn Auger with DPT Lithology Cutting Disposal Dum
Borehota Log 5 .
) gl ¢ st 8 &
I Consinction sl |3 Description ets | 2
Z|l&la ¢l3| &
Boring Time
Dia. Bagin: 1510
Time End: §200
Begin: 1D o Hand Auger
End: ig2010 ~-8" agphait over 8" concrete 2.0 NM
1
Construction
2 10 YR 5/6 yellowish brown sifty well sorted fine SAND
Intervals (fl BGS) 3.0 NM
Rises: 05
3
Screen: 520
Suef. Sealk: 01 4
Seal: -3
Fiiter Pacie 320 5 Geoprobe
Backfis: Nona 5.0 NM
-]
Materiats
Hiser: 2'sch 40 7
PVC
Screan: 10-slot PVC 8
7.5 YR 4/4 brown sorted fine SAND
a 10 YR 5/2 grayish brown ctayey well sorted fine SAND, slight plasticity, fuel odor
Surf. Seat  Cement Grout i
1ol 10 YR 7/2 light gray well sorled siily fine SAND, fuel ador
Seal: Benlonita 50 NM
11
Filter Pack: %2 Sand 12
Backfil: Nong 3
Surfaca Completion 4
Protection: Flush Meunt
Manhole 15
Pad: Conceate 5.0 NM
18
Lock: H/A - o
DataTima: 19720350 17
ARCADIS GAM Personel 18
Fleld Wrk: JOF 19
Log Draft:
20
Grout: End of Boring al 20.0 feel.
Bentonite 34
Sand:
Gravel.
22
Backtit|_x |
Imptied ot a
Gradational - .. ..._...
Contact:
24




ARCADIS

Project: HAA-13 Pumphouse 1 Releasa 1 Page.__1_of 1 _ ___
Borehole and Well Construction Log Project No, GPOBHAFS H13BKGIRS Site Location__ Savannah, GA
Wil 1D PIREIW-03 Coniractor/Driter ARM Enviropmenta Seevices, Inc, Total Depth Orited o
Data Begin Y2010 Rig Typa Geopicba Sampla Method/Size __5-lool Macrocora
Data End 2192010 Method Hotlow Stem Auger with DPT Lithology Gutting Disposal Beum
Borghole Log - e
Vel Construction £ Els g1 8 &
5
HEAE Description €lz| 2
al& 15 cls i
Tima
Dia. Beghmn: 1530
Timg End: 1605
Begin: W162010 o Hand Auger
End: 192010 0-1.0- asphalt/concrete 2.0 1344
t
Constrygtion 1.0-2.0- lpose, dk. Brown well sorled fine grained sifly SAND, si. Odor, sl Moist
2
Intervats (It BGS) 3.0 1643
Rises; 05 3
Sceeen: 5-20 2,0-5,0- Sams as above, brawn color, s, Moist
Surf. Seal: o1 4
Seal: 1-3
Filter Pack: 320 5 Geoprobe
Backfit: Nong 5.0-8.0- Same as above, gray/brovm throughoul 3.0 1204
& sill w/ depth, soma rooliels preseni from ~ 7.0i0 7.5 fest; moist
Matetlats
Hiser: 2 sch, 40 7
PVC
Screen: 10-slot PVC 8
et 9
Surf. Seal:  Cement Grout
10
Seal: _Bentonita Pellets 10.0-13.0- loose, Ii. gray well sorted fina grained silty SAND, wet thoughout 3.0 1340
11
Fiter Packs #2 Sand 12
Qackdi: Hona 13
Surface Gompletion 14
Protaction: Fiush Mount
Manhola 15
Pad: Concreln 15.0-19.5- Same as above, wet throughout 4.5 1204
_— 16
Eock: NA
Date/Tima: HI52010 17
ARCADIS G&M Personel 18
cCF 19
20
End of Boring @ 20 feet
wmrf 2t
.
— 2
-
Conlact
Implied or . %
Gradational .......... N
Conlact:
— 24

0
o




ARCADIS

Borahole and Well Construction Log

Project HAA-13 Pumphouse 1 Release 1

Projact No. GPOBHAFS H13B.KG IR

Page___1_ol

SiteLocation  Savannah, GA

20

Wel 1D PSR1-DW-04 ContractonMritler ARM Environmental Seivices, inc, Tolal Depth Britfed
Date Bagin 152010 Rig Type Geopioba Sampla Method/Size __ S-fool Macrocors
Date End M2 Method Hotiow Stem: Auger with DPT Litholegy Culing Disposal Drum
Borehola Log g =
wel fon L £l s $18] &
- HERE Blescription cl:]| 2
218138 cl 31 &
Time
Dia. Begin: 1505
Tima End: 1530
Begin: 152050 o Hand Augar
End: Y010 0-1.0- asphalt/concrete 2.0 16596
1
Constnution 1.0-2.0- loose, gray/brown well sorted fine grained silty SAND, si, Moist
2
tntervals {it BGS) 2.0 805
Riser: 05 3
Scraen: 520 2.0-5,0- Same as above, gray color, less sill
Surf. Seal: o1 4
Seal: 1-3
Fiter Pack: 3-20 5 Geopiobe
Backfill: Nona 3.0 1736
5 5.0-8.0- Same as abova, it, brown, fig. sitty SAND, weli sorted, sl. Moist
Katerials
Riser: 2" sch. 4D 7 beoee
PvC
Scraen: 10-sl0t PVG 8
9
Surd. Seal:  Cement Grout
10
Seah Banlonite 35 639
Pellets “ 10-11.5- Sama as abova, some clay. Soft fo mod stiff, si. Moisi
Filter Pack: #2 Sand t2
Backfill: Nona 3 11.5-13.5- loose, IL. gray wat!l sorted fine grained SAND, some silt, wal
Suriace Completion 14
Protection: Flush Mount
Manhole 15
Pad: Contrele 15.0-20.0- Same as above, grading to brown silt with depth, silty SAND 5.0 119
18
Lock: WA
DateTima: 31372010 17
ARCADIS G&M Personel 18
Field Work: CCF 19
Log Draft:
2
End of Boring at 20 feel
2
22
23
24




ARCADIS

Borehole and Well Construction Log

YekID P1AL-IW-05
Bate Begin ViN20
Date End Yid2e

ConlractorDnder

Rig Type

Method

Project: HAA-13 Pumphouse { Release 1

Pioject No. GPOGHAFS.H13BXG IR

ARM Environmertal Assvices, Ing,

Geoproba

Holfow Stem Auger with BPT Lithology

Page__ % of 1.
Site Location  Savannah, GA

Folal Depth Drited 20
Sampla MethodSize _ S-fool Macrocora
Cutting Disposal Drum

Weil Construction 1oq

Caplh (1)

Spi Run

Class

Boreholabeq

Dascripton

FL Rec.
Biow Count
PID (ppr)

Boring
Dia.
Begin: ¥152010
£nd: 3192010

Construction

intervals (it BGS)
Riser: a5
Sereen: 520
Surd. Seal: [
Seal: 13
Fiiter Pack: 320

Backfis: Nong

Hateilals
Risar: 2" sch. 40
PYC
Screan: 10-glot PYC

Surf. Seak:  Cement Grout

Seal: Bentonita

Pefiels
Fitter Pack: #2 Sand
Backfil: Nona
Surface Gomplelion
Protection: Fiush Mount
Manholg

Pad: Concrete

bock: NA
DatefTima: Y20

ARCAQIS O&M Personel

Fletd Work: cer

L0g Draft:

Begln: 1435
End: 1500
Hand Auger

§-1.0- asphalticoncrele

2.0 464

1.0-2.0- loose, it. brown fine well sored silly SAND, moist

3.0 365

2.0-5.0- Same as above, becoming gray with depth

Geoprobe

5.0-8.1- Loose, well sorted, fine gralned silly SAND, it. brown;

3.1 902

some reddish hues biw 6.5 and 7.5 feel, moist

10-12.0- Same as above, It. brown, loose, wet @ 11.0

5.0 1445

12.0-13.5- soft, iL. gray sitty GLAY, trace sand, some iron oxidation, very moist .

13.5-15.0- loose, 1. gray fine-grained well sorted, some silt, wet

15.0-20.0- joose, il. gray fine-grained well sored silty SAND becoming I, brown with depth 5.0 336

End of Boring @ 20 fael




ARCADIS Project: HAA-13 Pumphouse 1 Releasa 1 Page_ _1_of __%

Borshole and Well Construction Log Project No. GPOSHAFS.HI3BKGIRT SiteLocation __ Savannah, GA
Welf 1D P1RE-DW-06 ConvraclosDritter ARM Environinentst Services, Inc. Total Depth Drtted 20
Data Bagin YoM Rig Typa Geoprobe Sample Mathod/Size __5-foot Maciocors
Date End Y1/2010 Method Hollow Stem Auger with OPT Lithology Cutiing Disposal Qrum
= Borehola Log g <
. =] e 3 g
Well Gonsbruclion L.og " . 3
Yiel Gonstng cla]s Description €]z 3
2|18 il I
oring a8 Tima
Dia. p— Bagin: 920
Lime End: 1000
Begin: V102010 Hand Auger
End: A18/2010 -§* agphalt aver ~-8° concrate 2.0 NM

Construction 10 YR 5/4 yetlowish brown silty well sored fing SAND, slighl chemical odor

Intervals {[t BGS) 3.0 NM
Riser; 45
Screen: 520
Swf. Saal: 01
Seal: 1-3
Filter Pack: 3-20 Geoprobe
Backfilk Nona 10 YA 8/2 very pale brown siily well sorted fine SAND 5.0 NM
Materlals
Riser: 2" sch. 40
PG
Screen:_ 10-sfot PVO
10 YR 7/1 light grey very finm high plasiicity CEAY
Sul. Seal:  Cement Grout
Seal: Bentonite 5.0 NM
Pellels
Fites Packs #2 Sand
Backiut: None
Surface Completion
Prolection: Flush Mount
Manhole
Pad: Concrels 10 YR 6/4 light yellowish brown silty well sorled fine-grained SAND 5.0 NM

Lock: MN/A

Date/Time: aHg2010

ARCADIS G&M Personel
10 YR 7/1 light gray siity well sorled fine-grained SAND
Fleld Work: JOF
Log Draft:

] End of Bosing al 20 feet.
-~ 21
— 22
-
—1 23
— 24
25



ARCADIS

Project: HAA-13 Pumphousae 1 Aelease 1 Page__t_of__1 .
Borehole and Well Construction Log Project No. GPDBHAFS H13B XG1A1 Sitatocation  Savannah, GA
Well I} PIRLIWO7 ContractonDsillet ARM Environmental Services, Inc. Yotal Depth Dritfed 2
Date Begin 1572010 Hig Typa Gieoprobe Sampia Method/Siza __ S-1oot Macrocors
Date End 392010 Method Hollow Stem Auger with DPT Lithology Cutting Disposal Brum
Borehola Log g =
Wet Construct g S ¢ g £
Welt Constiuction Leg .
L L i & § Description < 3 ,:-_,B
al & | o (il B i
Boring & Tima
Dia. Begin: 100G
Tima End: 1025
Begin: 3/15/2010 Hand Auger
End; V192010 0-0.9- asphait/cencrete 2.0 810
0.9-2.0- loose, It, browrviack well sorted fine-gralned SAND, sl. Molst, ador
Conslnuclion
intervals (it BGS) 2-4- Same as above 3.0 803
Riser: 0-5
Screen: 5-20
Surl. Seal: 0-1
Seal: 1-3
Filter Pack: 320 Geoprobe
Backfil: Hone 5.0-8.5- loose, It gray fing-grained SAND, well sorted, 3.5 1470
some sili from 7.5 lo 8.5; increased meisture with depth
Materiala
Riser: 2' sch. 40
PVC
Screan: 103l PVC
Swil. Seal_ Cemeni Grou
Seai: Bentenite 10-15.0- loose iL. gray fine-geéained SAND, littla silt, wel throughout, strong odor 50 1217
Pollets
Filter Pack: #2 Sand
Backfil: None
Surfata Completien
P i Flush Mouny
Manhole
Pad: Concreta 15.0-19,0- Same as above, grading to a light brown with depth, wel throughout 4.0 1883
Lock: A
Date/Time: 31972010
ARCADIS GAM Personel
Field Work: CCF
Log Draft:
End of Boring @ 20 feel
1|
22
23
24




——

ARCADIS

Borehole and Well Construction Log

Project: HAA-13 Pumphouse 1 Releasa 1

Project No. GPOSHAFS H138.KG1R1

Paga. . 1_cf

Sita Location

1

Savannah, GA

Wel 1D PIR1-IW-C8 Gontracterfritlar ARM Environsmental Services, Ins. Total Depth Drifted 20
Data Bagin Y2010 Rig Type Geoprob Sampla Method/Size __ 5-fool Macrocora
Date Ead ¥192010 Method Hollow Stem Auger with DPT Lithotogy Cuiting Disposal Drrum
Borehola Log 15 =
well tioy b £l s sl &| &
gl & Description alz| =
alals [l -2
Boring Tma
Dia. Bagin: 1030
Tima End: 1055
Begin: 1030 0 Hand Auger
End: 1055 0-1.0- asphaltfconcrate 2.0 12.6
1 1.0-2.0- loose, It, brown silly fine-grained SAND, moist
Construsl
2
Intervals (it BGS) 3.0 427
Riser: 0-5 3
Screen: 520 2.0-5.0- Same as above, some gray sand present, sk. Odor
Surf. Sgal: 0-1 4
Seal: 1-3
Fitter Pack: 3-20 5 Geoprobe
Backfill: Hone 5.0-8.8- Same as above, It. browrtan from 5.0 to 6.0; It. gray to 8.8 feet 38 1758
Py fncreasing amounts of silt from 7.8 to 8.8 feet, very maist throughout, ador
Materials
Riser: 2" sch. 40 7
PVC
SBcieen; 13-slot PVC 8
9
Surf. Seal:  Cemant Grout
10
Seak Hentonita 10.0-15.0- loose It gray fine-grained SAND litile silt, wet, strong odor 5.0 134t
Pallets
11
Fitet Packs 2 Sand 12
Backhi: Nona 13
Surfage Completlon 14
Protecton: Flush Moung
Manhota 15
Pad: Concigte 15.0-20.0- loose I, gray fine-grained SAND litle sifl, wel, 50 i 286
16 sirong odor, becoming I, brown with depth
Lock: NIA
DateTime: 192019 17
ARCADIS G&M Personel 18
Field Work: CCF ig
1og Draft:

End of Boring @ 20 fest

23

n
o




ARCADIS

Profect: HAA-13 Pumphouse 1 Refease 1 Page__1_of_1__
Borghole and Well Construction Log Preject Ho, GPOSHAFSHIBBKGIE SiteLocation  Savannah, GA
Well 1D P1RE-IW-09 ContractonDrifler ARM Environmental Services, Ing. Total Depth Drited 20
Data Begin ViS00 Rig Typa Geoprobe Sample MethodrSiza _ 5-fool Macrocote
Dala Erd Vw2010 Method Holtow Stem Auger with DPT Lithology Cutting Dispasal Drsm
Borehoda Lo g =
I Construction L. HIE g138 &
Yelt Construction Log a -
s i 8 Description L ] b
Al &0 Lla &
ilmg
Bagin: 05
Tms End: 128
Bagin: VESR010 o Hand Auger
End: V92010 0.0-1.0- asphalt/concrela 2.0 432
PRy -
Construction 1.0-2.0- lposa, . brown welt sorted fine-grained SAND, little silt, meist
2
Intarvals {it BGS) 3.0 296
Risee: 5 3
Screen: 520 2.0-5.0- Same as above, some gray coloring
Suf, Seak: D1 4
Seak 13
Fiter Packe 3-20 5 Geoprobe
Backfik: Nona 5.0-8,0- Same as abave, liftle silt throughout, loose, very moist wilh depth 3.0 14565
6
Halerials
Rigen: 2" sch. 40 7 1-
rYC
Sereen: 10-slot PVG 8
9
Surf. Seal: __ Cement Growt
10
Seakh: Bentonita 10.0-15.0- lvose, It gray fine-grained silly SAND, wet, odor, well soried 50 1064
Pailets
LA
Fiter Packe #2 Sand 12
Backfig: HNona 13
Surfaca Completion 14
Prafection: Flush Mount
Manhola i5
fad: Concrete 15.0-19.5- Same as above, becoming It. brown with depth, wel, litile odor, weli serted 4.5 64.5
o ———————————— 16
Lock: A
Date/Tima; 92019 17
ARCADIS G&M Persone] 18
Fledd Work: CCF i9
Log Dralt
20
i End of Baring at 20.0 feel,
— 21
— 22
-+
—] 23
-
— 24

25




ARCADIS Pigjact: HAA-13 Pumphouse 1 Releasa 1 Paga__1_of 1 ___

Borehole and Well Construction Log Profect No. GPOSHAFS H13BKGIAY Sitatocatin  Savannah, GA
Well iD PIRI-IW-10 ContractorBriler ARM Envir Services, Inc, Total Depth Drifed 20
Dale Begin F1572010 Rig Type Gaoprohe Sampla Method/Size 5ol Macrocore
Dats End 192010 Meathod Hotlow Stem Auger with DPT Lithology Cutting Disposal Drum
_ Borehols Log g =
q i £l g 3|38 1
Wiell Construction Log AN Deseription g% D&
2l 314 ala) &
Boring Tima
Dia. Beqin: 30
Time End: 155
Begin: 82010 ¢ Hand Auger
End: Vw2010 0-1.0- asphall/concrete 20 385
] 1.0-2.0- loosa brown Lo light brown fine grained siity SAND, well serled, moist
Constiuction
2
Intervals {it BGS) 3.0 183
Riser: 0-5 3
Screen: 520 2.0-5.0- Same as above, becoming gray
Suif. Seak e 4
Seak: 3
Fifter Pack: 320 5 Gagprobe
Backfill: Nopa 5.0-8.5- loose, 1. gray fine-grained well sorted silly SAND; a5 917
P moist, litlle brown coloring throughout
Materlals
Riser: 2" sch. 40 7
PYC
Screen: ___ {08l PVC a
g
Surd, Seal: _ Cement Groul
10
Seal: Benlonite 10.0-14.0- loose, |l gray and brown silly SAND, fine-grained, well soded; 4.0 1732
Peilels 0 wet from 11.0-14.0 feet
Filter Pack: #2 Sand 12
Backli: tona 13
Surface Complation 14
Protecton: Flush Mount
Mandota 15
Pad: Goncielg 15.0-20.0- loose, It gray to brown well sorted, Fine grained silty SAND; wet throughout 50 29.4
e 16
Lock: WA
Dataffime: Iy2010 7
ARCADIS G&M Pessonel 18
Fleld Work: CCF 19
Log Braft
20
] End of Boring @ 20 fesl
—] 2
— 22
o 23
— 24
25



——

ARCADIS

Project: HAA-13 Pumphouse 1 Releass 1 Paga__1_of__t
Borehole and Well Construction Log Project Ho. GPOBHAFS H13B KGIR1 SitaLecation_ Savannah, GA
Well iD PIREIW 11 Contractor/Brifler ARM Environmestal Services, Inc, Total Depth Drivted 20
Date Begin 152010 Rig Typa Geoproba Sample Method/Size _ 5-foot Macrocore
Date End 192010 Method Hollow Stem Auget with DPT Lithology Gutting Disposal Orum
Borehole 109 € -
Well ioa b £ s §]3 §
HERE! Description Y b
31313 ]2 &
Boring 8 Tima
Dia. Begin: 1200
Xima End: 1230
Begin: 152010 o Hand Auvger
End: I9R0G 0-1.0- asphatt/concrete 2.0 826
1 1.0-2,0- loose, gray/ black sandy FILL some gravel, cinders, gfass; moist
Construction
2
Intervals (ft BGS) o 2.0-5.0- looss, brownvgray well serted fine gralned sifty SAND; maoist 3.0 969
Rises: o5
3
Screen: 5-20
Suif. Seal: 0-f 4 .
Seal: -3
Filtet Pack: 3-20 5 Geoproba
Backil: None 5.0-8.0- l0oss, II. brown well sorted fine grained SAND, soma silt, sl. Melst; 30 1854
6 becoming gray from 7.0-8.0 feet
Materlala
Rigar; 2" sch. 4D 7
PVC
Screen: __10-sltPVC 5
9
Surf. Seal: _ Cement Grout
0
Seal: Bentonite 10.0-14.0- logse, It gray well sorted silty SAND {fing grained}, 4.0 1653
Pellets " sh. Brown coloration from 13.0-14.0 feel; wet from 11.0-14.0 fest
Filter Pacle #2 Sand 12
Backfill: None 13
Surface Complelion 14
Protection: Flush Mount
Manhota 15
Pad: Cocrate 15.0-20.0- laose, 1. brown well sorled fine grained silly SAND, wet throughout 5.0 41.1
16
Lock: A
Date/Tima: 3192010 17
ARCADIS GAM Parsonel 16
Fleld Work: GGFE 16
Log Drafe
Symbels
20
Grout | End of Boring @ 20 feel
Bentonite: | 2§
Sand: N
Gravek:
— 22
Backiin]_x | |
Contacl:
fmpfied o 1 4
Gradationat ......_... N
GContact:
- 24
a5




ARCADIS

Project: HAA-13 Pumphousse 1 Releasa 1 Page_ 1_of 1___
Berehole and Well Conslruction Log Project No. GPOSHAFS.HI3BKGIRI Sitelocaion  Savannah, GA
WeldlD PIAT-IWY-12 Contraclor/Dritter ARM Environmental Services, Inc. Tolal Depth Drited 20
Data Begin o010 Rig Typa Geoprobs Sample Method/'Size __5-fool Macrocere
Data End V192010 Mathod Hotlow Stem Auger with DPT Lithology Cuiting Bisposat Brum
Borehols Log £ -
I Construction | Els sld| s
HERE Description ol s 2
S1&1 5 2l3 ]l &
Boring & Time
Begin: 820
Timg End; 912
Begin 2010 Hanrd Auger
End: VY2010 ~18" thick asphalt 2.0 NM
Construction
10 YR 7/6 yellow well soried silly fine SAND; faint chemical odor
inteivals (it BGS) 3.0 NM
Riser: a5
Sereen: 520
Surf. Seal: ]
Seal: 13 7.5 YR 7/@ reddish yellow well sored silty line SAND
Filter Pack: 320 Geoprobs
Backdil: Nooa 10 YR 7/3 very pale brown well sored silty fine SAND 5.0 MM
Matalalg
Riger: 2tech qe 0 _EEERAE 4 ¢
PVC
Screan: $a-stol PVC I
Surf. Seal:___Cement Groul 10 YR 8/2 very pals brown silly well sorted fine SAND, sirong luel odor
Seal Bentonita 5.0 NM
Pellets
Filter Pack: #2 Sand
Bacikdal; HNons
Suiface Completion
Protection: Flush Mount
Manhola
Pad: Concteta 10 YR 771 light gray silty well sorted fine SAND, fuel odor 50 NM
Lock: NA
Date/Tima: 192010
ARCADIS GAM Personel
Fletd Wark: JDF
1og Oraft: Same as above, grades 1o 10 YR 7/3 very pale brown
Symbols
Grout: 4 End of Boring al 20.0 feet
Bentonite: — o1
Sand:; i
Gravel ] 22
Backfil B
Conlact:
tmptied or 2
Gradational - ... __. u
Gontact:
— 4
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Appendix E

Laboratory Analytical Reports



SHEALY ENVIRONMENTAL SERVICES, INC.

i

|

Report of Analysis

ARCADIS U.S,, Inc.
30 Patewood Drive
Suite 155
Greenville, SC 29615
Attention: Chase Forman

Project Name: HAAF- PH1R1
Project Number;GPOBHAFS.H13B.KG1R1

Lot Number:LC30036
Date Completed:04/05/2010

Ni§F&en Saikaly

Project Manager

This report shall not be reproduced, except in its entirety, without the written approval of Shealy Environmental Services, Inc.

The following non-paginated documents are considered part of this report: Chaln of Custody Record and Sample Receipt Checklist.

Page: 1 of 27
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SHEALY ENVIRONMENTAL SERVICES, INC.

SC DHEC No: 32010 NELAC No: E87653 NC DEHNR No: 329

Case Narrative

ARCADIS U.S,, Inc.
Lot Number: LC30036

This Report of Analysis contains the analylical resuli{s) for the sample(s} listed on the Sample Summary following this Case Narrative. The sample
receiving date is documented in lhe header information associated with each sample.

Sample receipl, sample analysis, and data review have been performed In accordanca with the most current approved NELAC slandards, the
Shealy Environmental Services, Inc. ("Shealy") Quality Assurance Management Plan (QAMP), standard operating procedures {SOPs), and Shealy
policies. Any exceptions to the NELAC standards, the QAMP, SOPs or policies are qualified on the results page or discussed below,

if you have any questions regarding this report please contact the Shealy Project Manager listed on the cover page.

Shealy Environmental Services, Ine, Page: 2 of 27
106 Vantage Polnt Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111  www.shealylab.com Level 1 Reporiv2.4



SHEALY ENVIRONMENTAL SERVICES, INC.

Sample Summary

ARCADIS U.S,, Inc.
Lot Number: LC30036

jample Number  Sample iD Matrix Date Sampled Date Received
001 P1R1-MW-01 (032910) Aqueous 03/29/2010 1653 03/30/2010
002 P1R1-MW-02 (032910} Aqueous 03/29/2010 1627 03/30/2010
003 P1R1-IW-02 (032910) Aqueous 0312912010 1830 03/30/2010
004 TB {032910) Aqueous 03/30/2010 0845 03/30/2010
{4 samples)
Shealy Environmental Services, Inc. Page: 3 of 27

105 Vanlage Poinl Drive  West Columbla, SC 20172 (803) 791-9700 Fax (803) 791-9111 www.shealylab.com
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SHEALY ENVIRONMENTAL SERVICES, INC.

Executive Summary

ARCADIS U.S,, Inc.
Lot Number: LC30036

:ample Sample 1D Matrix Parameter Method Result Q Units Page
001  P1R1-MW-01(032910) Aqueous Benzene 8260B 13 ug/t. 5
001  P1R{1-MW-01(032910) Agueous Ethylbenzene 82608 88 ugfl. 5
00t P1R1-MW-01 (032910) Agqueous Toluene 82608 6.2 ugiL 5
001  P1R1-MW-01 {032910) Aqueous Xylenes (total) 82608 440 ugiL 5
001  P1R1-MW-01 (032810) Agqueous Lead 6010C 0.0046 ] mg/L 6
002 P1R1-MW-02 (032910) Aqueous Benzene 8260B 330 ug/L 7
002 P1R1-MW-02 (032910) Aqueous Ethylbenzene 8260B 610 ugi/L 7
002 P1R1-MW-02 (032910) Aqueous Toluene 8260B 4300 ugfit. 7
002 PIR1-MW-02 (032910} Aqueous Xylenes (total) 8260B 2600 ugiL 7
002 PiR1-MW-02 (032910) Aqueous Lead 6010C 0.088 mg/L 8
003 P1iR1-IW-02 (032910} Agqueous Benzene 8260B 250 ugfL 9
003 PiR1-IW-02 (032910} Agueous Ethylbenzens 82608 1100 ug/L 9
003 P1R3-IW-02 (032010} Aqueous Toluene 82608 28000 ug/L 9
003 P1R1-IW-02 (032910) Aqueous Xylenes (lotal) 8260B 5600 ugiL. 9
003  P1R1-IW-02 (032910} Aqueous Lead 6010C 0.014 mg/L 10

{15 deteclions)

Shealy Environmental Services, Inc. Page: 4 of 27
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Client: ARCADIS U.S,, Inc.
Description: P1R1-MW-01 {032910)
Date Sampled.03/29/2010 1653

Date Received: 03/30/2010

Laboralory 1D: LC30036-001
Matrix: Aqueols

Run Prep Method Analytical Method  Dilution Analysis Date  Analyst Prep Date Batch
/ 50308 82608 1 04/01/2010 1929 DLB 30782
CAS Analytical
Parameler Number Method Resuit Q PQL MDL Units Run
Benzene 71-43-2 82608 13 0.50 0.027 uglL 1
Ethylbenzene 100-41-4 82608 88 0,50 017 ug/L 1
Toluene 108-88-3 82608 6.2 0.50 017 ugil 1
Xylenes (total) 1330-20-7 82608 440 0.50 017 ugiL 1
Run1 Acceptance
Surrogate Q % Recovery Limils
1,2-Dichtoroelhane-d4 85 70-130
Bromofluorobenzene 103 70-130
Toluene-d8 96 70-130
PQL = Practical quantitation fimit 8 = Detected in the meathod blank E = Quantilalion of compound exceeded the calibration range
HD = Not delected al or above the MDI. J = Estimated resull < PQL and > MDL P = The RPD between two GC columns excaeds 40%
Whera applicable, all soil sample analysis are reported on a dry welghl basls unless flagged with a "W" M = Recovery |s oul of criteria H = Ot of holding tme
g Environmental Services, Inc. Page: § of 27
Level + Reportv2.1
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Client: ARCADIS U.8,, Inc. Laboratory 1D: LC30036-001
Description: PAR1-MW-01 (032910) Matrix; Aqueous
Date Sampled:03/25/2010 1653
Date Received: 03/30/2010

Rin Prep Method Analytical Method  Dilution Analysis Date  Analyst Prep Date Batch
{ 3005A 6010C 1 03/31/2010 0013 CODF 03/30/2010 1820 30528
CAS Analytical
Parameter Number Method Result Q@ PQL MDL Units Run
Lead 7439-92-1 6010C 0.0046 J 0,010 0.0019 mafl. 1
PO\ = Practical quantdalion fimil B = Deledled In the mathod blank E = Quanlitation of compound exceeded the calibralion range
N1 = Nol detecied al or abova the MDL J = Estimated resuil < PQL and > MDL P = The RPD between two GG colimns exceeds 40%
Where applicabla, a1l soil sample analysls are reported on a dry weighl basis unfess flagged with a "W* N = Recovery Is ot of criteria H = Qul of holding time

& Environmental Services, Inc. Page: § of 27
1. .ntage Polnt Drive West Columbla, SC 29172 (803) 781-9700 Fax (803} 791-9111  www.shealylab.com Leve! 1 Report v2.1



Client: ARCADIS U.S,, Inc,
Description: PIR1-MW-02 (032910)
Date Sampled:03/29/2010 1627
Date Received: 03/30/2010

Laberatory ID: LC30036-002

Matrix: Aqueous

Run Prep Method Analytical Methed  Dilution Analysis Date  Analyst Prep Date Batch
( 5030B 8260B 20 04/01/2010 1719 DLB 30782
CAS Analytical
Parameter Number Method Resujt Q PaQL MDL Units Run
Benzene 71-43-2 82608 330 10 0.54 ug/L 1
Ethylbenzene 100-41-4 8260B 610 10 3.4 ugiL 1
Toluene 108-88-3 8260B 4300 10 34 ug/L 1
Xylenes (total) 1330-20-7 8260B 2600 1¢ 34 ugfl. 1
Run1 Acceptance

Surrogate Q % Recovery Limits

1,2-Dichloroethane-d4 87 70-130

Bromofluorobenzene 101 70-130

Toluene-d8 96 70-130

PAOL = Pradlical quantitation limil

ND = Not detected at or above the MDL

B = Delected in the method blank
J = Estimatad resull < POL and = MDL

Where applicable, alf soil sampla analysis are reported on a diy weight basis unless flagged with a*W*

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
M = Recovery is out of crileria

H = Qut of holding time

s =nvironmental Services, Inc.
11 Aage Polnt Drive  Wesl Columbia, SC 29172  (803) 791-9700 Fax (803) 791-9411 veww, shealylab.com
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Clien: ARCADIS U.S,, Inc. Laboratory 1D: LC30036-002
Description: P1R1-MW.02 (032910} Matrix: Agueous
Date Sampled:03/29/2010 1627
Date Received: 03/30/2010

Run Prep Method Analylical Method  Dilution Analysis Date  Analyst Prep Date Batch
3005A 6010C 1 03/31/2010 0017 CDF 03/30/2010 1820 30528
A
CAS Analytical

Parameter Number Method Resull Q PaL MDL Units Run
lLead 7439-92-1 6010C 0.088 0.010 0.0019 mgiL 1

PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of tompound exceeded the calibration range

ND = Not delecied al or above the MDL J = Estimaled result < PQL and > MDL P = Tha RPD between two GG columns exceeds 40%

Where applicable, all soil sample snalysls ere reporled on a dry welght basis unless flagged with a "W* i = Racovery [s.out of wilera H = Out of holding tima

S[ Environmental Services, Inc. Page: 8 of 27
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Client: ARCADIS 1.8, Inc,
Description: PtR1-IW-02 (032910)
Date Sampled:03/29/2010 1830
Date Received: 03/30/2010

Laboratory 1D LC30036-003
Matiix: Aqueous

Run Prep Method Analytical Method  Dilution Analysis Date  Analyst Prep Date Batch
; 50308 82608 50 04/01/2010 1741 DLB 30782

5030B 8260B 100  04/02/2010 2315  LBS 30899

CAS Analytical
Parameter Number Method Result Q PQL MDL Units Run
Benzene 71-43-2 82608 250 26 1.4 ugfL 1
Ethylbenzens 100-41-4 8260B 1100 25 8.5 ug/l 1
Toluene 108-88-3 82608 28000 50 17 ug/L 2
Xylenes (total) 1330-20-7 82608 5600 25 8.5 ug/L 1
Run1 Acceptance Run 2 Acceplance

Surrogate Q % Recovery Limits Q % Recovery Limits
1,2-Dichloroethane-d4 a7 70-130 110 70-130
Bromoflucrobenzene 101 70-130 100 70-130
Toluene-d8 97 70-130 108 70-130

PQL = Praciical quantitation Emil
ND = Nol detected al o above the MDL

B = Delecled in the mathod blank
J = Estimaled result < POL and > MDL

Where applicable, all seil sample analysls are reported on a dry welght basis unless flagged with a "“W*

E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%
N = Recovery Is oul of criteria H = Out of holding time

sr
1

Environmental Services, Inc.

lage Point Drive  Wes{ Columbla, SC 29172  {803) 791-9700 Fax (803} 791-9111

www.shealylab.com
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Client ARCADIS U.S,, Inc, Laboratory iD: LG30036-003
Descriplion: PA1R1-1W-02 (032910) Matlrix: Aqueous
Date Sampled:03/29/2010 1830
Date Received:03/30/2010

Run Prep Method Analytical Method  Dilution Analysis Date  Analyst Prep Date Batch
{ 3005A 6010C 1 03/31/2010 0046 CDF 03/30/2040 1820 30528
CAS Analytical
Parameter Number Method Result Q PaQL MDL. Units Run
Lead 7439-92-1 6010C 0.014 0.010 0.0019 mgiL 1
PQL = Practical quantitation limit ' B = Detected in the melhod blank E = Quanlitation of compound exceeded the calibation range
ND = Hol detected at or abova the MDL . J = Estimaled resuli < PQL and > MDL P = The RPD between two GC columns exceeds 40%
Where applicable, all soil sampla analysls are reported on a dry welght basis unless flagged with a "W' N = Recovery Is out of criteria . H = Qul of holding ime
sk Snvironmental Services, Inc. Page: 10 of 27
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Client: ARCADIS U.S,, Inc. Laboratory ID: LC30036-004
Description: TB (032910) Matlrix: Aqueous
Date Sampled:03/30/2010 0845
Date Received: 03/30/2010

Run Prep Method Analytical Method  Dilution Anpalysis Date  Analyst Prep Date Batch
; 5030B 82608 1 04/01/2010 0658 DLB 30698
CAS Analytical
Parameter Number Method Result Q PaL MDL Units Run
Benzene 71-43-2 82608 ND 0.50 0.027 ug/L 1
Ethylbenzene 100-41-4 8260B ND 0.50 017 ug/L 1
Toluene 108-88-3 82608 ND 0.50 0.17 ug/L 1
Aylenes {totai) 1330-20-7 8260B ND 0.50 0.7 ug/L 1
Run1  Acceplance
Surrogate Q % Recovery Limits
1,2-Dichloreethane-d4 113 70-130
Bromofluorobenzene 84 70-130
Toluene-d8 110 70-130
POL = Practical quantitation ¥mit B = Detedled in the method blank E = Quantlitalion of compound exceeded the calibration range
HD = Not detecled al or above the MDL J = Estimated resull < PO and = MDL £ = The RPD between two GG columns exceeds 40%
Whete applicable, all soil sample analysis are reported on a dry weight basis unless flagged with 2 "W"* H = Recovery Is oia of crileria H = Ot of holding time
S}- Envlronmental Services, Inc, Page: 11 of 27
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QC Summary

Shealy Environmental Services, Inc, Page: 12 of 27
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Volatile Organic Compounds by GC/MS - MB

Sample 1D: LQ30698-001
Batch: 30698
Analytical Method: 8260B

Matrix: Aqueous
Prep Method: 5030B

{ meter Result Dl PQL MDL Units Analysis Date
Benzene ND 1 0.50 0.027 ugit. 04/01/2010 0301
Ethylbenzene ND 1 0.50 0.17 ug/L 04/01/2010 0301
Toluene ND 1 0.50 0.17 ugit 04/01/2010 0301
Xylenes (total) ND 1 0.50 017 ugit 04/01/2010 0301

Acceptance
Surrogate Q@ %Rec timit
Bromofluorobenzene 93 70-130
1,2-Dichloroethane-d4 114 70-130
Toluene-d8 109 70-130

PQL = Practical quantitation limit
ND = Not detected al or above the MDL

P = The RPD between two GC columns excesds 40%
J = Estimated result < PQL and > MDL

W--a applicable, all soil sample analysis are reporied on a dry welghl basis unless flagged with a™W*

i Calculations are performed before rounding to avoid round-off errors in calculated results

N - Recovery is oud of criteria
+-RPD Is out of criteria

Shealy Environmental Services, Inc.

106 Vanlage Polnl Drive  West Columbla, SC 28172 (803) 781-9700 Fax (803) 791-9111  www.shealylab.com
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Volatile Organic Compounds by GC/MS - LCS

Sample 1D: LQ30698-002 Matrix: Aqueous
Batch: 30698 Prep Method: 5030B
Analytical Method: 82608
Spike
Amount Result % Rec
i wmeter {ugil) {ugil) Q Dil % Rec Limit Analysis Date
bBenzene 50 56 1 111 70-130 04/01/2010 0134
Ethylbenzene 50 54 1 108 70-130 04/01/2010 0134
Toluene 50 56 1 111 70-130 04/01/2010 0134
Xylenes (total) 100 100 1 105 70-130 04/01/2010 0134
Acceptance
Surrogate Q % Rec Limit
Bromofluorobenzene 99 70-130
1,2-Dichleroethane-d4 110 70-130
Toluene-d8 110 70-130
PQL = Practical quantilation fimit P = The RPD between two GG columns exceeds 40% N - Recovery is out of critesia
ND = Not detected al or above the MDL J = Estimated resull < PQL and > MDL +-RPD is out of criteria
Where spplicable, all soil sampta analysis are repoited on a dry welght basls unless flagged with a "W
’ Calculations are performed before rounding to avold round-off errors [n calculated resuits
Shealy Environmental Services, Inc. Page: 14 of 27
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Volatile Organic Compounds by GC/MS - LCSD

Sample ID: LQ30698-003 Matrix: Aqueous
Batch: 30698 Prep Method: 5030B
Analytical Method: 8260B
Spike
; Amount Result % Rec % RPD
. meter (ug/L) {ugiL}) Q Dil % Rec % RPD Limit Limit  Analysis Date
Benzene 50 55 1 109 1.6 70-130 20  04/01/2010 0155
Ethylbenzens 50 54 1 108 0.30 70-130 20  04/01/20100155
Toluene 50 56 1 112 0.85 70-130 20  04/01/2010 0155
Xylenes (total) 100 10 1 106 1.1 70-130 20  04/01/2010 0155
Acceptance
Surrogate Q@ %Rec Limit
Bromoflucrobenzene 101 70-130
1,2-Dichloroethane-d4 109 70-130
Toluene-d8 i1 70-130
PQL = Practical quantitation imil P = The APD between two GG columns exceeds 40% N - Recovery Is out of criteria
ND = Not detecled at or above the MDL 3 = Eslimated result < PQL and > MDL # = RPD is out of criteria
W - apglicable, all soil sampla analysis are reported on a dry welght basls untess flagged with a "W
{ Calculations are performed before rounding to avold round-off errors in calculated results

Shealy Environmentat Services, [nc.
106 Vantage Point Drive  West Columbla, SC 29172 (803) 791-9700 Fax (803} 791-9111 www.shealylab.com
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Volatile Organic Compounds by GC/MS - MB

Sample ID: .Q30782-001 Matrix: Aqueous
Batch: 30782 Prep Method: 5030B

Analylical Method: 8260B

{ imeter Result Q Dil PQL MDL Units Analysis Date
Benzene ND 1 0.50 0.027 ug/l. 04/01/2010 1142
Ethylbenzene ND 1 0.50 017 ug/l. 04/01/2010 1142
Toluene ND 1 0.50 0.17 ug/L 04/01/2010 1142
Xylenes (tolal) ND 1 0.50 0.17 ug/t. 04/01/2010 1142

Acceptance
Surrogate Q %Rec Limit
Bromoflucrobenzene 101 70-130
1,2-Dichloroethane-d4 87 70-130
Toluene-d8 97 70-130

PQL = Practical quantilation limit P = The RPD botween two GG columns exceeds 40% N - Recovery Is out of criteria

HD = Hol detecled al of above the MDL J = Estimated result < PGL and > MDL + - RPD Is out of ciiterfa

Whara applicable, Y solt sample analysis are repoited on a dry weight basis unless Bagged with a "W*

i Calculatlons are performed before rounding to avold round-off errors In calculated results

Shealy Environmental Services, Inc. Page: 18 of 27
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Volatile Organic Compounds by GC/MS - LCS

Sample 1D: {Q30782-002
Batch: 30782
Analytical Method: 8260B

Matrix: Aqueous
Prep Method: 5030B

Spike

. Amount Result % Rec

{ meter (ug/L) {uglL) Q Dil % Rec Limit Analysis Date
Benzene 50 48 i 96 70-130 04/01/2010 1015
Ethylbenzens 50 51 1 101 70-130 04/01/2010 1015
Toluene 50 50 1 99 70-130 04/01/2010 1015
Xylenes {tolal) 100 100 1 103 70-130 04/01/2010 1015

Acceplance

Swrrogate Q %Rec Limit
Bromofluorobenzene 103 70-130
1,2-Dichloroethane-d4 91 70-130
Toluene-d8 98 70-130

PQL = Practical guantitalion limit P = The RPD between two GC columns exceeds 40% N - Recovery Is out of criteria

ND = Mol detected at or above the MDL J = Estimated result < PQL and > MDL + - RPD is out of criteria

Whiere applicabla, all soll sample analysis are reported on a dry weight basis unless fiagged with a "W*

‘f, Calculations are performed before rounding to avoid round-off errors in calculated results
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Volatile Organic Compounds by GC/MS - LCSD

Sample ID: 1.Q30782-003 Matrix: Aqueous
Batch: 30782 Prep Method: 50308
Analytical Method: 82608
Spike
Amount Result % Rec % RPD
g' imeter {ugiL) {ug/L) Q Dil % Rec % RPD LImit Limit  Analysis Date
Benzene 50 49 4 98 1.3 70-130 20  04/01/2010 1036
Ethylbenzene 50 5t 1 102 0.68 70-130 20  04/01/2010 1036
Toluene 50 51 L] 102 2.5 70-130 20 04/01/2010 1036
Xylenes (total) 100 100 ] 105 1.4 70-130 20 04/01/2010 1036
Acceptance

Surrogate Q %Rec Limit
Bromoflucrobenzene 103 70-130
1,2-Dichloroethane-d4 a0 70-130
Toluene-d8 99 70-130

PQL = Practical quantitation Fmil P = The RPD between two GG ¢columns exceeds 40% N - Recovery is ou of ciitesia

NOD = Not dotecied al or abave the MDL : J = Estimated resull < PQL. and > MDL +- RPD is out of criteria

Whers applicabla, all soil sampla analysls are reportad on a dry welght basls vnloss flagged with a "W

f Calculations are performed before rounding to avold round-off errors In calculated results

Shealy Environmental Services, Inc.
106 Vantage Point Drive  West Columbla, SC 29172 (803) 791-9700 Fax (803) 701-9111  www.shealylab.com
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Volatile Organic Compounds by GC/MS - MB

Sample ID; LQ30899-001 Matrix: Aqueous
Batch: 30899 Prep Method: 5030B

Analytical Method: 8260B

{ meter Resuit Q Dil PQL MDL Units Analysis Date

Toluena ND 1 0.50 0.17 ugiL 04/02/2010 1527
Acceptance
Surrogate Q %Rec Limit
Bromoflucrobenzene 95 70-130
1,2-Dichloroethane-d4 108 70-130
Toluene-d8 106 70-130
. POL = Praciical quantitation limit P = The RPD between two GC columns exceeds 40% N - Recovery Is out of criteria
N> = Not delecled at or above the MDL J = Estimated result < PQL and > MDE + - RPD is out of criteria

W applicable, all soil sample analysls are reporied on a dry weighl basis unless Bagged with a W'

;

{

1 Calculations are performed before rounding to avold round-off errors in calculated results
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Volatile Organic Compounds by GC/MS -LCS

Matrix: Aqueocus
Prep Method: 5030B

Sample ID: LQ30898-002
Batch: 30809
Analytical Method: 82608

Shealy Environmental Services, Inc.
106 Vantage Point Drive  West Columbla, SC 29172 (803) 791-9700 Fax {803) 791-6111  www.shealylab.com

Spike
; Amount Result % Rec
i meter {ug/L) {ugiL) Q Dil % Rec Limit Analysis Date
Toluene 50 51 1 103 70-130 04/02/2010 1359
Acceptlance
Surrogate Q %Rec LImit
Bromofluorobenzens 101 70-130
1,2-Dichloroethane-d4 106 70-130
Toluene-d8 108 70-130
PQL = Practicat quanlitation mit P = The RPD betwsen two GC columns exceeds 40% N - Recovery is out of crileria
ND = Nol detected at or abova the MDL J = Estimated result < PGL and > MDL + - RPD is out of criteria
W~ applicable, all soil sampla analysis are reporled on a dry welghl basis unless flagged with a "W’
\ . Calculations are performed hefore rounding to avold round-off errors In calculated results
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Volatile Organic Compounds by GC/MS - LCSD

Sampls ID: | Q30899-003
Batch: 30899

Matrix: Aqueous
Prep Method: 50308

Analytical Method: 8260B

Splke
: Amount Result % Rec % RPD
_{ meter {ugiL) {ug/L} Q Dil % Rec % RPD Limit Limit  Analysis Date
Toluene 50 53 1 105 2.5 70-130 20 0410212010 1421
Acceptance

Surrogate Q %Rec LI‘i)'nit

Bromofiuerobenzene 100 70-130

1,2-Dichloroethane-d4 105 70-130

Toluene-d8 109 70-130

PQL = Practicat quantitation fimil P = The RPD between two GG columns exceeds 40%
N = Mot detecled al or above the MDL J = Estimated resull < POL and > MDL
W~ -~ applicable, all soil sample analysis are reported on a dry welght basis unless flagged with a "W

N - Recovery Is ot of criteria
+ - RPD is out of uriteria

{
i Calculatlons are performed before rounding to avold round-off errors in calculated results

Shealy Environmental Services, inc. .
106 Vantaga Point Drive  West Columbla, SC 29172 (803) 791-9700 Fax (803) 791-911%  www.shealylab.com
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ICP-AES - MB

Matrix: Aqueous
Prep Method: 3005A
Prep Date: 03/30/2010 1820

Sample ID: L(30528-001
Batch: 30528
Analytical Method: 6010C

;
! imeter Result Q DIl PQL MDL Units Analysis Date

Lead ND 1 0.010 0.0019 myfl 03/30/2010 2252

PQL = Practical quantitation lim3d # = The RPD-between two GG columns exceeds 40% N - Recovery Is out of criteria

ND = Nol detecled at of above the MDL J = Estimaled resut < PQL and > MDL +-RPD Is oul of criteria

y" applicabla, all soil sampla analysis are reperted on a dry welghl basis unless flagged with 2 “W*

\ . Calculatlons are performed before rounding to avoid round-off errors in calculated results

Page: 22 of 27
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ICP-AES - LCS

Matrix: Aqueous
Prep Method: 3005A
Prep Date: 03/30/2010 1820

Sample ID; LQ30528-002
Batch: 30528
Analytical Method: 6010C

t

Splke
Amount Result % Rec
meter {mgilL) {mg/L) Q Dil % Rec Limit Analysis Date
Lead 0.40 0.42 1 104 80-120 03/30/2010 2256
!
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N - Recovery is out of crileria
ND = Not dotected al or above the MDL J = Estimaled result < PQL and > MDL, + - RPD is oul of criteria

W~ applicable, all soil sampla analysis are repoited on a dry welghl basls unless flagged with a "W'
I, Calculations are performed before rounding to avold round-off errors In calculated results

Shealy Environmental Sewlces. Inc. ] .
106 Vantage Point Drive  West Columbia, SC 29172 (803} 761-9700 Fax (803) 791-9111  www.shealylab.com
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ICP-AES - LCSD

Matrix: Aqueous
Prep Method: 3005A
Prep Date: 03/30/2010 1820

Sample ID: LQ30528-003
Batch: 30528
Analytical Method: 6010C

Spike
- Amount Result % Rec % RPD
1 meter {mglL) (mgll} Q DIt  %Rec % RPD Limit  Limit Analysis Date
Lead 0.40 0.42 1 104 0.18 80-120 20 03/30/2010 2301
PQL = Practical quantitation fimit P = The RPD between two GG columns exceeds 40% N - Recovery is out of oriteria
J = Estimaled resull < PQL and > MDL + -RPD Is ot of criteria

HD = Hol defected at or sbave the MDL
W+~ applicable, all solt sample analysis are reporied on a dry weight basis unless flagged with a "W*

/

b Calculations are performed before rounding to avoid round-off errors in calculated results

Shealy Envirenmental Services, Inc, ) Page: 24 of 27
106 Vantage Polnt Diive  West Columbla, SC 290172 {803} 794-9700 Fax (803) 791-91411  www.shealylab.com Level 1 Report v2.1



ICP-AES - MS

Matrix: Aqueous
Prep Method: 3005A
Prep Date: 03/30/2010 1820

Sample ID: |LC30036-002MS
Batch: 30528
Analytical Method: 6010C

w “pplicable, alt soil sample analysis are reporied on a diy weighl basis unless ffagged with a "W'*
N . Calculations are performed before rounding to avold round-off errors In calculated resulis

Sample Spike
f Amount Amount Result % Rec
S _meter {mgil) {mgiL) (mgiL) Q Dil % Rec Limit Analysis Date
Lead 0.088 0.40 0.51 1 105 75125  03/31/2010 0022
PQL = Practical quantitation fimil P = The RPD between hwo GC columns exceeds 40% N - Recovery Is oud of criteria
ND = Not delected al or abova the MDL J = Estimaled result < PQL and > MDL + - RPD Is out of crileria

Shealy Environmental Services, Inc.
106 Vantage Polnt Dyive  Wes! Columbla, SC 29172 {803} 791-9700 Fax {803) 791-8111 www.shealylab.com
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ICP-AES - MSD

Matrix: Aqueous
Prep Method: 3005A
Prep Date: 03/30/2010 1820

Sample ID: LC30036-002MD
Batch: 30528
Analytical Method: 6010C

ND = Not delected at or above the MDL

Wr--= applicable, all 50il sample analysis are reporied on a dry welghl basis unless flagged with a "W’

i
L Calculations are performed before rounding to avold round-off errors In calculated results

Sample Spike
Amount Amount Result % Rec
1 meter {moil) {mg/L) (mghi.) Q pil %Rec %RPD Limit Analysis Date
Lead 0.088 0.40 0.51 1 104 0.25 75-125 20 03/31/2010 0027
PQL = Praclical quantitation fimit P =The R_PD between two GC columns exceeds 40% N - Recovery Is oul of criteria
J = Estimated rasull < PQL and > MBL, +- RPD Is out of criteria

Shealy Environmental Services, Inc.
106 Vanlage Point Drive West Columbla, SC 29172 (803)791-9700 Fax (803) 791-9141 www.shealylab.com
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ICP-AES - MS

Sample ID: L.C30036-003MS Matrix: Agueous
Batch: 30528 Prep Method: 3005A
Analytical Method; 6010C Prep Date: 03/30/2010 1820
Sample Spike
) Amount Amount Resuit
A meter {mail) {mgiL}) {mglL) Q DI} % Rec Analysis Date
Lead 0.014 0.40 0.43 1 105 03/31/2010 0051
PQL = Practical guamitation fimit P = The RPD between two GC columns exceeds 40% N - Recovery is oul of criteria
HD = Nol detected at or sbave the MDL J = Estimated resull < PQL and > MDL + - RPD ks oul of criteria
W+~ -~ applicable, all soil sample analysis are repoited on a dry weight basis unless flagged with a “W*
i Calculatlons are psrformed before rounding to avold round-off errors in calculated results
Shealy Environmental Services, Inc. Page: 27 of 27
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SHEALY ENVIRONMENTAL SERVICES, INC.

'Nisreensaxkaly S LCguuag LC);;H@V

s ey ~ - iy A e

( “ramn; Fnrman Chase [Chese.Forman@arcadis-us.com)
dent: - Tuesday. March 30, 2010 1:22 PM e
“Tor Nismen Sankaiy ‘ . o anme
: Subjent* RE

Hartf' vou go

Report these weIIs undar one LOT and analyze for BTEX uniy [Project number GPDSHAFS.H13B. KG]RZ}
PAR2IW-07 (032010)

0. rmw‘osa (032910)

s

j
B0 Corpomt= Center Drive, Smle 300 | Raleigh, HG 27607
740, 453 135T| E. 9149 804. 5448

ARCADIS BAMU,
T.919.854.1282,

- Htonsallcaly@shealyla b,oom]
2010 12:46 PM

would ke this lot logged:in,

1

Shealy Environmental Services, Inc. ’
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SHEALY ENVIRONMENTAL SERVICES, INC.

\r{a]y Epvirenimenta) R'.m w5, Inc.

{ facament Kenbe; F-AD: Ilif

Fevizion Muinber:” u e

‘Prge} of ¥
Replaces Darzr 492205
Efrective Dalc 8‘:."'910? _—

Sampie Receipt Checklist (SR

~ Coaler Inspected bw/date: LI+ f-'i‘ 33"’/ o Lot L C% 4o 33§.

f—l’“hem, /AVLAJ{ A

Lo CDog ‘5(4

Means of' rec‘_:pt_i [:} SESI i} (‘]ienl [3 UP& I?J"“a:irx [ AlrbumeE\p |:] Otlier:
fYes A NG L] i NAL NEs Were custody seals présent on the cooler? ' e
: .'Yes {;lr'""\c[:l iNaAL] 12 Ifcustod) seals wers present, were they intact and unbrukcn? e
_ Leulor ll)fcnmp&mwm upan ryeeipt [. c___ 4 fC___4- C 1. e
5 . l' 250 ] o i ¢4 °C -
:Mamad‘_ D annpem:ure Blank =1 Against Boriles . ,
‘Methad of conlant: [J-Wetlce [] Blucice E:I Dy lee ] Nonz

2 is No{or Yes fof 14, 15 15). an uxblenatienirezolution must be provided

3, T eerhperatluié of sy eooler exnceaded 6:0°C, was Pro}ect M magcz‘--no‘fi;’i“ed_?
PM notified by SRC, phone, note (cm!e one), others
~gaulers renewed via wmmarciai courier, Pl 5 arelo be nouliied :mmem

i the Lonm}ercnl covrier"s packing stip stached toAliis form?

. Ware propey cuslody procedures { reiinqnmnadfrw*wed] fellowed?

Wera samnple 1Ds l|c:ted?

Was. cpile\;mm date & time Iisied'?

Were (ests (o beperformed lisied on s COL o was aubte # prﬁvided

wwﬂﬁww

Didall samplch arrive ip the praper sontainiers for €add test?

,,]{? Diil 81! cantainer labe! information (1D, daté, time) agree with GO ’C‘?. .

11, Did gl] contamers nrive in good condition (uuhmkc_n $ids om, eto; )’?

12, Was advguate simple volmne avatlahla?

13 Wera all samales received within Y the: haldirg thine o 48 how's, wi 'uchevc-z
comasdirst?

_?_14. Were ity samples containers Myssing? -

. Were Liere. oy sxcess samses pot fisted o LO""“

6 Wers bubhles present > ““pea—f-azs“ (Wror 6mm In diameter) in any '\ff)
vials?

|17, Were all mc{alst&GMEMmm lenf samoles rucewed atapll “f,‘.‘“'— o

T8, Were all cyanide andior sotfide samplas i eeived ala pH ¥120

- | 19. Were all apilicable NlI*[ﬁiNhyamde«;)hsnoifB\A-‘pLsUPLB[ne;b

20, 2mefL) and toxigity {<0:1mg/L) semples: fiee of residua] chlorine?

NEN Ware collection tomporatures. documented op the COC for NC samples?

regervation - (Must be ccmpiﬂted for any sample(s) incorreetly preserved dr with lieadspace. } ;

\Wwera receivad mearrectly preserved uid we

(HaS04) mhm NaOH) with the SR i%{
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