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ExxonMobil Site #25553
143 Frederick Road
Thurmont, Maryland

1. Introduction

ARCADIS U.S,, Inc. (ARCADIS) on behalf of ExxonMobil Environmental Services
(EMES) and ExxonMobil Corporation (ExxonMobil) is pleased to submit a Corrective
Action Plan (CAP) for the former Exxon station located at 143 Frederick Road,
Thurmont, Maryland. The Maryland Department of Environment (MDE) Case Number
assigned to this site is 9-0923-FR. A site location map is included as Figure 1, and a
site plan is included as Figure 2.

A Site Conceptual Model / Characterization Report (SCM) was submitted to MDE on
18 February 2010 (Kleinfelder 2010). Subsequently, a CAP dated 12 September 2011
was submitted to MDE and approved on 12 December 2011. The Report of Results
dated 18 April 2012 for those CAP activities was also submitted to MDE.
Correspondence from MDE is included as Appendix A.

1.1 Site Description

A bank and parking area currently occupy the former Exxon site. The area surrounding
the property is a commercial and residential mix use. The property is bordered by
Frederick Road to the east, a restaurant to the north, a Shell gasoline station to the
south, and by US Route 15 to the west. Current site use is shown in Figure 2.

1.2 Site Background

In 1979 two underground storage tanks (USTSs) located at the former Exxon Site failed
testing and four gasoline USTs located on-site were removed. No product loss was
reported. In 1985 site ceased gasoline retail operations and all USTs, dispensers, and
associated piping were removed from the property. The site was relocated across the
street to 140 Frederick Road.

In 1983 a MDE case was opened after dissolved hydrocarbons were found in the
Thurmont Municipal supply well located approximated 350 northeast of site. Soil
borings conducted during site investigation identified the abandoned tank field (across
the street) as the potential source area. A product recovery system was installed and
product recovery activities were initiated. In July 1988 through February 1990 and
again in October 1992 soil vapor extraction (SVE) activities were conducted utilizing a
catalytic oxidizer (Cat-Ox) to treat recovered soil vapors. In 1998 an independent
groundwater treatment system was installed on recovery well RW-52 utilizing three 200
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pound GAC units for groundwater treatment prior to discharge and in September 2000
a longer term SVE program was initiated.

A Work Plan for Additional Assessment was submitted to the MDE in October 2008 to
refine the site characterization and evaluate potential modifications to the current
remedial strategy. Site investigation activities were performed in 2009. These activities
included a trial shut down of pumping on recovery well RW-52, groundwater
monitoring, downhole geophysical survey, pump testing, and a dual phase extraction
(DPE) pilot test. A SCM was submitted to MDE in February 2010.

Pilot testing based on the September 2011 CAP was completed in February 2012. The

Report of Results from April 2012 indicated that DPE/TPE recovery methods were not
likely to be an applicable technology at the site.
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2. Conceptual Site Model

The geology and hydrogeology is based on investigative activities conducted by
previous consultants and groundwater results are from the most recent sampling event
conducted by ARCADIS in May 2011.

2.1 Geology and Hydrogeology

Previous subsurface investigations indicate mainly silt and clay overlying fractured
limestone. Historical boring logs are included in Appendix B.

Previous site conceptual models identify groundwater bearing zones described as
shallow, intermediate, and deep. Shallow groundwater has generally been reported at
depths ranging from just below the ground surface up to 30 feet bgs. Intermediate
groundwater appears to be present just above bedrock and ranges in depth from 30 to
50 feet bgs. Deep groundwater is characterized as groundwater below overburden and
within the bedrock.

Depth to groundwater was measured during the most recent groundwater monitoring
even in October 2012. Based on this gauging data, groundwater flow at the site
appears to be to the southeast (Figures 3 and 4).

2.2 Soil Quality

As reported in the SCM report, soil analytical samples collected in 2006 and 2009
showed no constituent concentrations above MDE Non-Residential Cleanup
Standards. A table from the 2010 SCM report summarizing historical soil analytical
data is included in Appendix B.

2.3 Phase Separated Hydrocarbons
No phase separated hydrocarbons (PSH) have been detected in wells since May 2012
in well MW-55I. The detection of 0.01 ft of PSH in MW-55I in May 2012 is the only

detection in any monitoring well since 2007 with the exception of MP-2. Well MP-2 has
had no detections of PSH since August 2011.
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2.4 Groundwater Quality

As reported in the most recent groundwater monitoring report, groundwater samples
were collected in October 2012 and submitted to TestAmerica Laboratories of
Nashville, Tennessee for analysis of for analysis of full list volatile organic compounds
(VOCs) and fuel oxygenates using Environmental Protection Agency (EPA) Method
8260B, and total petroleum hydrocarbons — gasoline range organics (TPH-GRO) and
total petroleum hydrocarbons — diesel range organics (TPH-DRO) by EPA Method
8015. Data for this event is shown on Figures 3 and 4.

Benzene, toluene, ethylbenzene, methyl tertiary butyl ether (MTBE), TPH-DRO, and
TPH-GRO were detected at concentrations exceeding MDE Groundwater (GW) Clean-
up Standards in samples collected from one or more wells:

e Benzene was detected at concentrations exceeding the MDE GW standard (5
pg/L) in 14 samples (MW-5, MW-13A, MW-14A, MW-38, MW-53S, MW-54S, MW-
54D, MW-55S, MW-55I, MW-55D, RW-52, DPE-1, VW-1, and MP-2) with a
maximum concentration of 14,300 pg/L in the sample collected from MW-53S.

e Toluene was detected at concentrations exceeding the MDE GW standard (1,000
Mg/L) in three samples (MW-53S, MW-55I, and DPE-1) with a maximum
concentration of 11,100 pg/L in the sample collected from MW-53S.

e Ethylbenzene was detected at concentrations exceeding the MDE GW standard
(700 pg/L) in three samples (MW-53S, MW-55I, and DPE-1) with a maximum
concentration of 1,580 pg/L in the sample collected from MW-53S.

¢ MTBE was detected at concentrations exceeding the MDE GW standard (20 pg/L)
in two samples (MW-53S and MW-55I) with a maximum concentration of 344 ug/L
in the sample collected from MW-53S.

e TPH-GRO was detected above the MDE GW standard (47 pg/L) in 18 samples
(MW-6, MW-11, MW-13A, MW-14A, MW-38, MW-51, MW-53S, MW-54S, MW-
54D, MW-55S, MW-55I, MW-55D, RW-52, MP-1, MP-2, DPE-1, VW-1, and VW-2)
with a maximum concentration of 78,500 pug/L in the sample collected from MW-
55l.

e TPH-DRO was detected above the MDE GW standard (47 pg/L) in 21 samples
(MW-5, MW-11, MW-13A, MW-14A, MW-38, MW-46, MW-48, MW-50, MW-51,
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MW-53S, MW-53I, MW-54S, MW-54D, MW-55S, MW-55I, MW-55D, DPE-1, MP-
2, VW-1, VW-2, and VW-3) with a maximum concentration of 12,700 pg/L in the
sample collected from MW-55I.

2.5 Historical Analytical Trends in Groundwater

Graphs of historical data were produced for benzene concentrations in samples from
15 wells that are considered representative of site conditions (MW-5, MW-14A, MW-
48, MW-50, MW-51, MW-53I, MW-53S, MW-54D, MW-54S, MW-55|, MW-55S, RW-
52, VW-1, VW-2, and MP-2). These wells can be analyzed in three categories based
on historical benzene concentration levels: above 5,000 ug/L, above 1,000 ug/L, and
remaining wells (including wells with non-detects). Historical analytical data graphs are
included as Appendix C.

e Historical concentrations above 5,000 ug/L: MW-53S, MW-53I, and MW-55I. Two
of these wells (MW-53S, MW-53I) are located just south east of the existing
dispenser islands. The third well (MW-55I is located at the southeast property
boundary. In the area of the MW-53 well cluster, concentrations are highest in the
shallow zone as demonstrated by concentrations in MW-53S (screened from 22 to
27 ft bgs), which are higher than those in samples from MW-53I (screened from 33
to 38 ft bgs). Conversely, concentrations in the intermediate zone near MW-55I
(screened from 31 to 36 ft bgs) are higher than in the shallow zone (MW-55S
screened from 15 to 20 ft bgs). Concentrations in MW-53S and MW-55I are stable
since 2007. Concentrations in MW-55I are declining.

e Historical concentrations above 1,000 ug/L: MW-54D, MW-55S, MP-2, VW-1. Two
wells are screened shallow (VW-1 from 3 to 13 ft bgs and MP-2 from 7 to 27 ft bgs)
and are located just south of the current dispenser islands. Constituent
concentrations are high in the shallow zone near the dispensers as noted above
for well MW-53S.

The other two wells are located in the southeast section of the property. Well MW-
55S is screened shallow (15 to 20 ft bgs) and higher constituent concentrations are
observed in the intermediate zone (MW-55I) as discussed above. Well MW-54D is
screened both intermediate and deep (31 to 42 ft bgs). Concentrations in the
vicinity of the MW-54 cluster are higher in the intermediate zone than the shallow
Zone.

Overall, concentrations in these wells are declining from historical highs.
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¢ Remaining wells: MW-5, MW-14A, MW-48, MW-50, MW-51, MW-54S, RW-52,
VW-2. Benzene concentrations in these wells have never been as high as the
concentrations in the wells described previously. Additionally, concentrations in all
of these wells are declining since 2005.

Overall, the highest concentrations are located in the shallow zone near the MW-53
well cluster and the intermediate zone near the MW-54 and MW-55 well cluster.
Concentrations in those areas are stable, and concentrations are declining in
remaining areas where concentrations are two to three magnitudes lower.
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3. Risk Based Evaluation Summary (from 2010 SCM)

The SCM (Kleinfelder 2010) include an evaluation of risk to human health from site-
related constituents. The following receptors were selected for further evaluation in the
report

e On-site indoor workers (adults)
e Off-site residents (adults and youths)
e  Off-site workers (adults)

Because constituent concentrations in soil are below Maryland Cleanup Standards, soil
does not pose a risk to on-site receptors. There is no potential exposure to on-site
groundwater because the site is serviced by municipal water. There is no exposure by
off-site receptors to groundwater because there are no private or commercial supply
wells within 1,000 feet of the site, and samples from monitoring well MW-37 (500 ft
downgradient) continue to be non-detect. Therefore, the following exposure pathways
were evaluated in the SCM:

¢ Inhalation by on-site indoor workers of volatilized adsorbed or dissolved phase
hydrocarbons

Further evaluation indicated this exposure pathway was potentially complete based on
evaluation of historical analytical data.
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4. Previous Remedial Technology Evaluations

Remedial alternatives have previously been evaluated in the SCM (Kleinfelder 2010).
These evaluations are summarized below, and the evaluations have been
supplemented with new data as applicable.

4.1 Air Sparge

Air sparge remediation techniques inject air into the aquifer to strip volatile components
from the soils. Soil vapors are then recovered via SVE. Air sparge technology is most
effective in aquifers at intermediate to shallow depths with sandy / silty soils. Although
site constituents appear to be in the intermediate and shallow zones, boring logs
indicate clay lenses and discontinuous perched water in these zones. Based on the
site lithology, air sparge techniques are not likely to be effective.

4.2 In-Situ Chemical Oxidation

In-situ chemical oxidation techniques use a chemical oxidizer that is injected into
groundwater to chemically degrade the constituents of concern. The chemical reaction
typically creates carbon dioxide and water, irreversibly destroying the contaminant.
However, boring logs indicate clay lenses. Chemical oxidation is not recommended as
a remedial technique with low permeability soils. Therefore, chemical oxidation is not
likely to be effective.

4.3 Dual-Phase Extraction and Vacuum Truck Extraction

In November 2009, pilot tests were completed for dual-phase extraction (DPE) at DPE-
1 and vacuum truck extraction (VTE) at MPE-2. No detectable vacuum influence was
observed in neighboring wells during either pilot test and groundwater elevation
influence was inconclusive. These results were confirmed during additional pilot testing
completed in February 2012. Therefore, these techniques are not likely to be effective
and have been removed from further consideration.

4.4 Soil Vapor Extraction
Soil vapor extraction (SVE) has been utilized at the site in various wells since 1990,
most recently at wells MW-14A and MW-51. However, SVE has not proven to be

effective at the site. Between 2005 and 2012, constituent concentrations in wells MW-
14A and MW-51 have not demonstrated a declining trend. As part of the February
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2012 DPE pilot test, the SVE system was shut down in order to prevent interference
with the pilot test. Since then, quarterly sampling results have been evaluated for
rebound following the system shutdown.

Beginning with May 2012 analytical results, data have shown that constituent
concentrations in wells MW-14A and MW-51 have declined since the SVE system was
shutdown. No rebound has been observed in samples from these wells. Therefore,
SVE is not considered to be effective.
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5. Corrective Actions

The follow sections summarize the basis for corrective action at the site and the
proposed activities.

5.1 Basis for Corrective Action

The risk-based evaluation summary in Section 3 showed that the only potential
receptor is on-site indoor workers who could be exposed to constituents through vapor
intrusion into the convenience store. Based on this, proposed actions include sub-slab
soil vapor sampling to determine actual concentration beneath the building and
continued groundwater monitoring.

5.2 Sub-slab vapor sampling

In order to collect sub-slab vapor, two sub-slab sampling ports would be installed inside
the convenience store building. The sampling ports would be located as follows:

e One sampling location located in the center of the building.

e One sampling location located on the west side of the building, near the
groundwater impacts, but at least five feet from the building exterior.

The sampling point construction would be 0.375-in outer diameter stainless steel
screen and piping installed approximately 3 inches below the bottom of the concrete
slab. The sampling point would be sealed with concrete and allowed to set prior to
sampling.

Sub-slab vapor samples would be collected quarterly for one year in conjunction with
the quarterly groundwater monitoring and sampling. Sampling procedures would follow
the ARCADIS Sub-Slab Soil Gas Sampling and Analysis standard operating procedure
(Appendix D). Samples would be analyzed for VOCs using USEPA Method TO-15.
Results would be reported in the quarterly monitoring reports.

5.3 Revised Groundwater Monitoring Program

ARCADIS proposes a revised groundwater sampling plan based on trends in the
recent historical data. Historical data summarized in Section 2.5 demonstrate that the
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site is adequately characterized and that the plume boundaries are delineated. The
proposed groundwater monitoring program is:

e Semi-Annual (1Q and 3Q): Gauge and sample all on-site wells. Samples analyzed
for VOCs including fuel oxygenates, TPH-GRO and TPH-DRO.

e Quarterly (2Q and 4Q):_ Gauge all on-site wells. Samples wells MW-5, MW-14A,
MW-48, MW-50, MW-51, MW-53I, MW-53S, MW-54D, MW-54S, MW-55I, MW-
55S, RW-52, VW-1, VW-2, and MP-2 and analyze for VOCs including fuel
oxygenates.

The groundwater monitoring program will show that the constituent plume is stable or
declining and is not migrating beyond the site boundaries as established by well MW-
37.
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f2 ARCADIS

6. Remedial Endpoints

Remedial activities will be considered complete when defined remedial endpoints are
achieved. The baseline for comparison of remedial endpoints in the constituent mass
as reported in the SCM (Kleinfelder 2010). The following sections describe the
remedial endpoints for each phase of hydrocarbons.

6.1 Liquid Phase Hydrocarbon Endpoint

MDE regulations require that all LPH be removed to the maximum extent practicable.
Measureable LPH has not been detected in site wells since August 2011, so this end
point is considered to have been achieved.

6.2 Dissolved Phase Hydrocarbon Endpoint

The MDE OCP guidance indicates that to achieve the site goal for dissolved phase
remediation, risks posed by the release must be removed, contamination migration
must be prevented, and asymptotic trend in dissolved-phase contamination must be
established.

The purpose of the sub-slab soil vapor sampling is to demonstrate that there are no
unacceptable risks at the site. Soil vapor sampling will determine the risk to the only
potentially complete pathway and receptor (on-site indoor workers).

The purpose of the continued groundwater monitoring program is to demonstrate that
the plume is not moving off-site and that constituent concentrations are declining.

When an asymptotic trend is established in on-site groundwater concentrations, the

site will be re-evaluated as to whether the dissolved phase hydrocarbon endpoint has
been reached.
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7. Monitoring and Reporting Schedules

The following schedules are proposed for the corrective action activities.

7.1 Corrective Action Implementation and Schedule

Remedial activities will begin to be implemented within 30 days of receiving final
approval of the CAP. If the CAP is approved in March 2013, then remedial activities will
begin by April 2013.

7.2 Reporting Schedule

All soil vapor and groundwater analytical results will be reported in the quarterly
monitoring reports.

7.3 Schedule Summary

The following summarizes the project schedule assuming October 2011 CAP approval:

Date Field Event/Report
March 2013 Receive CAP approval.
April-May 2013 Install sub-slab soil vapor sampling points
July 2013 Submit 2Q 2013 soil vapor and groundwater
analytical data in quarterly monitoring report
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Ethylbenzene [ 30.8 Ethylbenzene | 1,580 Ethylbenzene | <1 Ethylbenzene | 2.16
Total Xylenes | 55.3 Total Xylenes | 6,930 Total Xylenes | <3 Total Xylenes 6'85
MTBE < MTBE 344 MTBE <1 MTBE <0
TPH—DRO 172 TPH—DRO 2,420 TPH-DRO 119 TPH—DRO <94.3
TPH—GRO 1.650 TPH—GRO 75,600 TPH—GRO 190 TPH—GRO 562
0 LEGEND:
DPE—1
10/11/2012
Benzene 1,120
Toluene 1,600
Ethylbenzene | 1,250
Total Xylenes | 4,880
MTBE 413
TPH—DRO 4,220 452
TPH-GRO 37,900
MP—2 INACTIVA
456.40) 10/11/2012
SMW50 P a6 N ?ce,lr:;n: 1%%5 TEST WELL Q
(45@M_5V€1)¥' 4D - / Ethylbenzene | 133 NOTES:
A/ 50 r~«‘ U0 Total Xylenes | 436
RS Ay [ Jo , SN WTBE 1.87 [254]
MWS5I] S~ —— TPH—DRO 1,500 MDE
. TPH—GRO 10,800 Boldface
QP> MW=54S
o RW52 4t 10/8/2012 MTBE
Benzene 8.98 TPH—GRO
/ © Toluene <1
o Ethylbenzene | 5.9 TPH—DRO
Total Xylenes | 9.89
MTBE <1
TPH—DRO 754
TPH—GRO 662
I'd
g ReX SMW38
/ MDE Groundwater Clean—Up Standards
e b(bfb Benzene 5
7 Toluene 1000
MW-11 MW-—55S MW-237 Ethylbenzene [ 700
10/8,/2012 10/8/2012 10/8/2012 Total Xylenes | 10000
Benzene <1 Benzene 48.7 Benzene <1 N MTBE 20
Toluene <1 Toluene 9.07 Toluene < P TPH—GRO 47
Ethylbenzene | <1 Ethylbenzene | 84.9 Ethylbenzene | <1 7/ TPH—DRO 47
Total Xylenes | <3 Total Xylenes | 13.1 Total Xylenes | <3 /%
MTBE <1 MTBE 6.17 MTBE <1 MW37
TPH—GRO 743 TPH—DRO 1,660 TPH—DRO <94.3 , (445.96)
TPH—DRO 231 TPH—GRO 3,320 TPH—GRO <100 ’
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Benzene 1.14 MW—53D
Toluene <1 I — 10/8/2012
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Total Xylenes | <3 oluene <
MTBE Y| 1.1 . Ethylbenzene <1 GMW1O4
Q| Total Xylenes | <3
TPH—-DRO 245 .
— & [ MTBE < MW—14A MW—46
TPH-GRO <100 N
& [TPH-DRO <94.3 10/8/2012 10,/8,/2012 L]
,/ IS &/ [TPH=GRO [ <100 | ~\ _ [Benzene 12.3 | ~ [Benzene <
S « Toluene 1.55 Toluene <] MW-48
/ N\ & Ethylbenzene | 26.6 Ethylbenzene | <1 10/8/2012
§ © Total Xylenes | 38.8 Total Xylenes | <3 Benzene <1
’ (5: & MTBE <1 MTBE P Toluene <1
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MW—54D VWO1 INACTIVA
10/8/2012 . SNT48 RW—52
Benzene 493 T VW03® (GRass) ~ GMW 30573 ‘.#: W46 (453.78) 10/8/2012 TEST WELL
Toluene 56.1 Q -0 T MW&4D (457 88) Benzene 9.24
Ethylbenzene | 585 .< 451 97) USED Ol Toluene <1
Total Xylenes | 187 ] SVE SHED ‘ h DUST Ethylbenzene | <1
MTBE 14.2 MWSSIS I-S-MW0S / Total Xylenes | <3
= (45,647 MWB5| -
TPH—DRO 1,140 \ (453 .63) MTBE <
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/ _ © : O N TPH-GRO | 121
MW—55D N 3 RW52 ! S
10/8/2012 (453.69) IV
Benzene 127 & / MW-38
Toluene 6.52 o & 10/8/2012
Ethylbenzene |18 v Benzene 10.1
Total Xylenes | 7.66 MW—55I F4 II Toluene <1
MTBE 5.3 10/8/2012 ({f)\/ Ethylbenzene | 23.3
TPH—DRO 200 Benzene 12,500 W / Total Xylenes | <3
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SMW37

LEGEND:
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THURMONT, MD.

DEEP GROUNDWATER ELEVATION
CONTOUR MAP AND ANALYTICAL
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MARYLAND DEPARTMENT OF THE ENVIRONMENT
Oil Control Program, Suite 620, 1800 Washington Blvd., Baltimore MD 21230-1719
- 410-537-3442 e 410-537-3092 (fax) 1-800-633-6101

Martin O’Malley Robert M. Summers, Ph.D.
Governor Secretary

Anthony G. Brown
Lieutenant Governor

December 16, 2011

Ms. Jewel G. Cox

ExxonMobil Environmental Services
Suite 106 #232

1016 West Poplar Avenue
Collierville TN 38017

RE: TECHNICAL MEETING NOTES AND CONDITIONAL PILOT TEST APPROVAL
Case No. 1989-0923-FR
Exxon Service Station No. 2-5553
143 Frederick Road, Thurmont
Frederick County, Maryland
Facility I.D. No. 7446

Dear Ms. Cox:

The Oil Control Program recently completed a review of the Corrective Action Plan - September 12,
2011 (CAP) and the Second Quarter Remedial Action Progress Report - August 8, 2011 for the above-
‘referenced property. Groundwater samples collected in May 2011 continued to detect: benzene at 19,200
parts per billion (ppb); toluene at 26,000 ppb; ethylbenzene at 1,970 ppb; methyl tertiary-butyl ether (MTBE)
at 761 ppb; total petroleum hydrocarbons/diesel-range organics (TPH/DRO) at 9,210 ppb; and TPH/gasoline-
range organics (GRO) at 110,000 ppb. A soil vapor extraction (SVE) system continues to operate on
monitoring wells MW-14A and MW-51.

The Department agrees with the geology as established in the Site Conceptual Model/Characterization
Report - February 18, 2010 (e.g., mainly silt and clay overlying fractured limestone). Conceptually and
practically, remediation must be selected for optimum recovery within the established fractured limestone
lithology. Pumping tests completed to date have confirmed the select connectivity and modified radius of
influence one would expect to see in a highly fractured limestone environment. In addition, the select
borehole geophysics collected confirmed the pockets that one would expect of a fractured limestone
formation. When the data generated from this pending pilot test is reviewed, the Department fully expects
that additional spot pilot testing may be required to fill in additional gaps in the field data. In addition, the
Department fully expects that one “standard” remedial technology will not be feasible for this site as a whole,
but slightly modified mini-targeted remedial options. '

@ Recycled Paper www.mde.state.md.us TTY Users 1-800-735-2258
Via Maryland Relay Service



Ms. Jewel G. Cox
Case No. 9-0923-FR
Page Two

The highest concentrations of dissolved hydrocarbons appear to be localized to the front of the building
in the vicinity of MW-53S, MP-1, MP-2, and MP-3. The Department and ExxonMobil have determined that
future remedial activities should concentrate in this area of residual contamination and focus on polishing
techniques with an end goal and time line for case closure. Based on that agreement, your environmental
consultant proposed conducting an 8-hour pilot test utilizing a dual phase extraction (DPE) technology to
evaluate the vacuum influence; air flow rate; extracted groundwater flow; petroleum mass removal rate, and
influence of groundwater elevations. This pilot test will be conducted on DPE-1 due to its proximity to MP-1
MP-2, MP-3, and MW-538S. Prior to the event, pre-test baseline data including depth-to-water, wellhead
pressure lower explosive readings (LEL), and distance between DPE-1 and the monitoring points will be
collected. The information gained from the proposed pilot test will be used to prepare a Corrective Action
Plan Addendum (CAPA). -

2

The September 12, 2011 Corrective Action Plan proposes a reduction of quarterly groundwater
sampling in select monitoring wells, specifically: MW-6, MW-11, MW-13A, MW-46, MW-53D, VW-3, MP-
1, MP-3, and DPE-1. The reduction request is based on well locations to other existing wells, historical data,
well condition, and age.

Based on our review of the case file and discussions held during a technical telephone conference on
November 15, 2011, the Department hereby approves the Corrective Action Plan contingent upon the
following modifications:

. 1. Continue sampling all monitoring wells and tank field observation pipes that do not exhibit liquid phase
hydrocarbons (LPH) on a quarterly basis (every three months) and analyze for full-suite volatile
organic compounds (VOCs), including fuel oxygenates, using EPA Method 8260 and for TPH/DRO and
TPH/GRO using EPA Method 8015B.

2. Upon receipt of the post pilot test results and implementation of the amended corrective actions, the -
Oil Control Program will re-evaluate the request for reduction in monitoring well sampling.

3. All water purged during proposed testing procedures is of an unknown quality. Based on this, all purge
water must be containerized and sampled prior to determining the proper method of disposal. If purge
water is intended for discharge to the surface, an NPDES permit must be obtained. This permit
authorizes the discharge of treated groundwater from oil contaminated groundwater sources to surface or
groundwaters of the State (see attached Fact Sheet and Permit Application).

4.  Based on the documented area geology, all site monitoring wells with the exception of MW-37, MW-38,
and MW-104 must be measured and recorded during pilot test activities. Measurements must be made
during each hour of the pump tests, including one hour prior to each test and two hours after.

5. Notify the Oil Control Program at least five (5) working days prior to beginning any work at this site
so we have an opportunity to observe field activities.

6. No later than January 31, 2012, submit the results of the proposed pilot test to the Oil Control
Program.




Ms. Jewel G. Cox
Case No. 9-0923-FR
Page Three

When submitting documentation to the Oil Control Program, provide three (3) hard copies and a digital
copy on a labeled compact disc (CD) to the attention of the case manager at the above letterhead address.
Reference the case number (9-0923-FR) on all documents submitted for this site. If you have any questions,
please contact the case manager, Mr. Rob Hill, at 301-665-2857 (email: rhill@mde.state.md.us) or me at
410-537-3488 (email: sbull@mde.state.md.us).

Sincerely,

?gbc\.w\\ W)

sin R, Bull, Wesfer\Region Section Head
Reémediation and State-]
Oil Control Program

ead Division

RJH/nln

cc:  Mr. William R. Kahl (ARCADIS)
Mr. George Keller (Frederick County Health Dept.)
Mr. Christopher H. Ralston
Mr. Horacio Tablada
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TABLE 2

HISTORIC SOIL ANALYTICAL DATA

FORMER EXXON FACILITY #25553

143 FREDERICK ROAD
THURMONT, MARYLAND

COLLECTIONCOLLECTION ETHYL- TOTAL TOTAL TPH TPH- TPH- 2-Butanone Isopropyl n-Propyl 1,2,4-Tri 1,3,5-Tri
SAMPLE YEAR DEPTH BENZENE | TOLUENE | BENZENE | XYLENES BTEX MtBE GRO DRO Acetone (MEK) n-Butylbenzene | sec-Butylbenzene | benzene | p-lsopropyltoluene | Napthalene | benzene | methylbenzene | methylbenzene
# (feet) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (mg’kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg)
UST Field 1989 Unknown ND ND ND ND BRL NS 69 NS NS NS NS NS NS NS NS NS NS NS NS
MW-53 2006 3-5 10.1 11 2.7 21.4 45.2 ND NS 35.2 48 83.9 ND ND ND 1.9 ND ND 2.6 4.5 3.3
MW-53 2006 18-20 39.4 2,450 3,470 17,200 23,159 ND NS 424 89 ND ND 1,490 488 964 361 4,190 3,390 22,700 6,510
MW-54 2006 5-7 2 17.2 5.1 19.3 43.6 ND NS ND NA 29.5 ND ND ND ND ND ND 1.1 4.5 1.7
MW-54 2006 15-17 ND ND 8.3 30.5 38.8 ND NS 37.1 NA ND ND 120 32.1 23.1 24.9 6 128 2,070 299
MW-54 2006 25-27 51.8 1,090 1,870 966 3,978 ND NS 396 NA 2,230 1,100 795 220 494 158 485 1,760 1,140 331
MW-55 2006 13-15 ND ND 153 779 932 ND NS 487 NA ND ND 417 61.8 117 63.9 749 422 2,790 948
MW-55 2006 21-23 6,510 81,700 35,700 163,000 286,910 ND NS 2,020 NA ND ND 4,750 1,630 5,010 1,170 11,400 17,100 110,000 32,700
MW-55 2006 35-37 160 790 242,000 90,200 333,150 ND NS 2,550 NA ND ND 6,500 2,270 6,710 1,700 14,200 23,900 157,000 46,600
SB-56 2006 13-15 ND ND ND ND ND ND NS ND ND ND ND ND ND ND ND ND ND ND ND
DPE-1 2009 19-21 17,700 192,000 74,300 325,000 609,000 290 NS 2,400 296 NS NS NS NS NS NS NS NS NS NS

MW-583 formerly known as MW-101
MW-54 formerly known as MW-102
MW-55 formerly known as MW-103
SB-56 formerly known as MW-104

NS - Not sampled for that constituent
BTEX = Benzene, Toluene, Ethylbenzene and Xylenes
MTBE - Methyl Tert-Butyl Ether

TPH = Total Petroleum Hydrocarbons
TPH-GRO = Total Petroleum Hydrocarbons - Gasoline Range Organics
TPH-DRO = Total Petroleum Hydrocarbons - Diesel Range Organics
Concentrations expressed in parts per billion (ppb)
Results reported on a dry weight basis.
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Bright People. Right Solutions.

1340 Charwood Road, Suite |
Hanover, MD 21076
(410) 850-0404

BORING LOG

Boring No. DPE-1

Project Name: Former Exxon Facility # 25553 Start Date: 10-20-09 Permit No.: NA
Site Location: 140 & 143 Frederick Rd, Thurmont, MD End Date: 10-27-09 License No.: NA
Kleinfelder Project No: 100736 Total Hole Depth: 29.5 feet Checked By:
Client: ExxonMobil Hole Diameter: 12 inches Notes:
Drilling Company: Eichelberger Depth to Bedrock: Not encountered
Driller: T. Coleman Surface Elevation: 0
Drill Rig Type: Schramm 450 Water Level (Initial): 3 feet
Drilling Method: Air Rotary Water Level (Static): 3 feet
Sampling Method: Split spoon/Direct Push Logged By (Geol.): M. Bauer
SUBSURFACE PROFILE SAMPLE
Depth|Graphic Soil/Geologic Description A E | Recovery Well Depth
(feet) | Log (Unified Soil Classification System) = @ (in) Construction (feet)
0 Ground Surface 0
Concrete .- = 3
! Fill 8 =
2 Concrete, brick, rock, sand, clay, crushed stone @ g 2
Water entering boring at 3 feet = > .
3 g o 3
4 3 S 45
Fill E :
5 Large cobbles/boulders and concrete 3 57
J » o .
GEiyi:!i: Silt, gravel, sand, cobbles, boulders 3 6
| 2 * i - ]
7;‘;,";,,‘ Logged from cuttings I3 23
:‘;‘n;‘: aé .
e e —
8 ::;’."‘:”.‘E g 8 ]
g : .
9 ::}‘:}‘; © 9 3
. - - -
1033 R 103
11 et etee 11
e B ] .
12 Tt 12
mE e B | .
13Jat e 13
T g g .
147> 14
17, MH & ]
1597 7.~ 7 SILT, some sand and gravel, brown, wet, firm 657 9 ] 15
1677 4% a 16
:f/:/ ,’/ v ,/:,/// 7 (@) ]
NE A — 2 17
EESo ° °
180 5l G 2 18
e, N o 3
¥ : g |
3 ) £ .
20%/ SILT, some sand and clay, trace fine gravel, brown, wet 1542 17 o < 207
= I
2144 "; hard g 217
22;,&,‘!’,‘ §I|t and clay, some gravel, cobbles, brown, wet 5 29 ]
7!}4:}4: Logged from cuttings k= B
e e e =)
23 i“';‘:"; g 23i
el e =} .
24 *:’,“:’,‘; zD 24 —
g g .
25T 253
26 i g g 26
Tl lon .
27 27
e L ] ]
28 e e 28]
o g g B
29T e = 29
| - A A .
30 End of Borehole 30

PID - Photoionization Detector
NA - Not Applicable

NS - Not Sampled

NM - Not Measured

MU - Meter Units

PP - Pocket Penetrometer Reading (tons/sq. foot)

Page 1 of 1



P e}

f

| KLEINFELDER

Bright People. Right Solutions.

1340 Charwood Road, Suite |
Hanover, MD 21076
(410) 850-0404

BORING LOG
Boring No. MP-1

Project Name: Former Exxon Facility # 25553 Start Date: 10-20-09 Permit No.: NA
Site Location: 140 & 143 Frederick Rd, Thurmont, MD End Date: 10-22-09 License No.: NA
Kleinfelder Project No: 100736 Total Hole Depth: 27 feet Checked By:
Client: ExxonMobil Hole Diameter: 6 inches Notes:
Drilling Company: Eichelberger Depth to Bedrock: Not encountered
Driller: S. Taylor Surface Elevation: NA
Drill Rig Type: Schramm 450 Water Level (Initial): 4 feet
Drilling Method: Hollow Stem Auger Water Level (Static): 4 feet
Sampling Method: NA Logged By (Geol.): M. Bauer
SUBSURFACE PROFILE SAMPLE
Depth|Graphic Soil/Geologic Description A E | Recovery Well Depth
(feet) | Log (Unified Soil Classification System) = s (in) Construction (feet)
0 Ground Surface i 0
Concrete i E‘) 3
1 - 1o
Fill a :
2 Rocks, concrete, sand, clay =] 2
3 Water in the fill o % 3]
Fill = 3 ]
[e] ]
4 ] Concrete and boulders g é 4 ]
SE ML om E 5?
6 Silty CLAY, cobbles, and boulders, wet GE) 6
J g .
7 a 7
J N 3]
8— 8-
9 9
10— 10
11 11
123 c 12
- o .
13 3] 13
J (0] 3]
4 &) .
14 = E 14 g
154 o 15
- 2 .
16 o 16
- n .
173 — o 17
J ] = .
187 S S 18]
- n = 3
197 8 = 193
20 o I 20
. 3 - .
213 2 21
22 (N 22
23 23
24 24
25 25
6 26
273 2 27
3 End of Borehole ]
28— 28
29 29+
30 30

PID - Photoionization Detector

NA - Not Applicable

NS - Not Sampled

NM - Not Measured

MU - Meter Units

PP - Pocket Penetrometer Reading (tons/sq. foot)

Page 1 of 1



f

P e}

| KLEINFELDER

Bright People. Right Solutions.

1340 Charwood Road, Suite |
Hanover, MD 21076
(410) 850-0404

BORING LOG
Boring No. MP-2

Project Name: Former Exxon Facility # 25553 Start Date: 10-20-09 Permit No.:
Site Location: 140 & 143 Frederick Rd, Thurmont, MD End Date: 10-26-09 License No.: NA
Kleinfelder Project No: 100736 Total Hole Depth: 27 feet Checked By:
Client: ExxonMobil Hole Diameter: 6 inches Notes:
Drilling Company: Eichelberger Depth to Bedrock: Not encountered
Driller: A. Coleman Surface Elevation: NA
Drill Rig Type: Schramm 450 Water Level (Initial): 4 feet
Drilling Method: Air Hammer Water Level (Static): 9 feet
Sampling Method: NA Logged By (Geol.): M. Bauer
SUBSURFACE PROFILE SAMPLE
Depth|Graphic Soil/Geologic Description E | Recovery Well Depth
feet)| Log Unified Soil Classification System e fox in Construction feet
o
0 Ground Surface i 0
Concrete i E‘) 3
1 Fill > 13
2 Crushed stone, boulders, concrete, brick, gravel, sand, Q 2
clay [ .
3 Water into boring at 4 feet 2 | 3
c .
4 S 2 4
& @ g
5 m 3 5E
6 2 6
g .
85 Clayey SILT, cobbles, and boulders, wet o~ 85
= *Logged from cuttings 1
9 9
10— 10
11 11
12 c 12
- o .
13 3] 13
J (0] 3]
4 &) .
14 ] > 14 g
154 o 15
- 2 .
16 o 16
- n .
173 — o 17
. =} < .
189 = S 18
- n = 3
197 8 = 193
J n £ =
20*: o 8- 20?
214 g 21
22 (N 22
23— 23
24— 24
25 25
26 26
27 x 27
3 End of Borehole .
28— 28
29 29
30— 30

PID - Photoionization Detector

NA - Not Applicable

NS - Not Sampled

NM - Not Measured

MU - Meter Units

PP - Pocket Penetrometer Reading (tons/sq. foot)

Page 1 of 1
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Bright People. Right Solutions.

1340 Charwood Road, Suite |
Hanover, MD 21076
(410) 850-0404

BORING LOG
Boring No. MP-3

Project Name: Former Exxon Facility # 25553 Start Date: 10-21-09 Permit No.: NA
Site Location: 140 & 143 Frederick Rd, Thurmont, MD End Date: 10-22-09 License No.: NA
Kleinfelder Project No: 100736 Total Hole Depth: 27 feet Checked By:
Client: ExxonMobil Hole Diameter: 6 inches Notes:
Drilling Company: Eichelberger Depth to Bedrock: Not encountered
Driller: S. Taylor Surface Elevation: NA
Drill Rig Type: CME 75 Water Level (Initial): 4 feet
Drilling Method: Hollow Stem Auger Water Level (Static): 4 feet
Sampling Method: NA Logged By (Geol.): M. Bauer
SUBSURFACE PROFILE SAMPLE
Depth|Graphic Soil/Geologic Description A E | Recovery Well Depth
(feet) | Log (Unified Soil Classification System) = s (in) Construction (feet)
0 Ground Surface i 0
Concrete i E‘) 3
1 - 1o
Fill a :
2 Crushed stone, cobbles, sand, and clay =] 2
3 Water into boring at 4 feet © % 3]
= 3 .
4 S 2 4
& @ 3
5 m § SE
6 2 6
S .
& ML 3 =
J N 3]
83 Clayey SILT, some gravel, dark brown, moist/wet 87
E *Logged from cuttings =
9 97
10— 10
11 11
12 c 12
- o .
13— 3 13
4 &) .
14 = E 14 3
154 o 15
- 2 .
16 o 16
- n .
173 — o 17
J ] = .
187 S S 18]
- n = 3
197 8 = 193
20 o I 20
. 3 - .
21— 8 21
22 (N 22
23 23
24 24
254 25
6 26
273 2 27
3 End of Borehole ]
28— 28
29 29
30 30

PID - Photoionization Detector

NA - Not Applicable

NS - Not Sampled

NM - Not Measured

MU - Meter Units

PP - Pocket Penetrometer Reading (tons/sq. foot)

Page 1 of 1
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Groundwater & Envirommental Services, Inc.

E LITHOLOGY /NESTED WELL COMPLETION LOG - MW-53

S.1L&D

PROJECT ID - FORMER EXXON SERVICE STATION Ne. 2-5553. 143 FREDERICK RD., THURMONT, MD

GES JTOE # 0401417
START DATE: Oct-25-2006

COMPLETION DATE: MNov-11-2006
GEZ GEOLOGIST: William Bohrer & Brian IWcGrath
DEILLING COMPANTY: 3G Enwironmental Services, Inc

DERILLER. Wes Eichfeld
DEILL EIG: Foremest B-30
FIELD SCREENING METHOD: Photeionization Detector (PID)

DEEPEST ADWVANCE ifbg: 5175
SURFACE ELEV (MAVD).: 465.08

MUMEEE. OF COMPLETIONS: 2
MESTED WELL ID{s): 3.1 &D
TOP OF BEDROCK (fbg) 36

SPLIT SPOON LEMGTH (inches): 24
SPLIT SPOOM DIAMETER (inches): 3.0

BEOREHCLE DIAMETEE. (inches). 6.25
TOF OF NUMEEE 2 SAND (fbg)y: 20
TOF OF BENTORNITE SEAL (fbg): 17

SHALLOW WELL
TOTAL DEPTH (fbog): 27

SET SCREEN DEFTH (fbg): 27
SCREEN LENGTH (ft): 5
SCEEEN SLOT SIZE:
SCREEN DIAMETER (inches): 4

20

MONTIORING WELL COMPLETION PARAMETERS

INTERMEIDIATE WELL
TOTAL DEPTH (fbog): 44
SET SCREEN DEPTH (fbg): 38
SCEREEMN LENGTH ) 5
SCREEM SLOT SIZE: 20
SCREEN DIAMETER (inches): 4
BEOREHCLE DIAMETER. (inches):
TOP OF NUMBER 2 SANWD (fbg):

TOP OF BENTONITE SEAL (fhg):

6.25
30
28

DEREP WELL
TOTAL DEPTH (fbg): 5175
BOREHOLE DIAMETER. (inches): 8.25
COMPLETION CASIMNG ID (inches): &
SET CASING DEFTH: (fbg)y: 45
TOP OF GROUTED AMNMTULITS (fbg): 1

Depth

(el

Hample

Interval

Diill Rate

(secomds )

o

00

(per

0

Blows

058

0

Total
Organic
Wapor
(ppm)

30 Fo00

Recovery
Hested Well Construction
inring
0 E

Lithology

Lithologic Description

e

]

214

7

id

a2

12214

is

eSS

MW-101 Shallow

JE-E]

1820

=7 ¢ Ny

MW-101 Intermeidate

Sl

tafa ]

24

2224

25

o |
2|

2527

2T29

kL)

-

MW-101 Deep

VIS NI IV N

-
(7.0) Silt matrec with less than 10% mediumsand and clay fraction, |

(0.0) Concrete Farking lot and underlying gravel bed.

(1.0) Gravelin zilt matric with less than 10% mediom sand and clay
fraction, reddish brown in color, cobbles with diameters exceeding
075 feet Alsa contains limestane rack fragments

reddish brown in colorwith bluish gray colored clay lenses, s lightly |
moist aromatie. Medium sand grains are well rounded contains
limestone rode fragments.

(7.5) Split Spoon Refusal

(9.5) Split Spoon R efusal

(11.0) Silt matrix with approximately 25% clay component plus 5%
medium sand, moted orange brown and olive gray, s lightly moktto
moist G ravel lens with 5% limestane plus quarzite, gravel i sub
rounded to well rounded, polshed. Gravel horizons are wet to
=saturated.

(15.0) Clay, reddish brown with olive gray horizons. Mear top of
interval. gray limey olay reactive to acid. W th depth. increasing
frequency of thin slightly moist to wet gravel lenses.

Split Spoon Refusal

(23.0) Sequance of st and clay lenses with occasional coasesand |
lenzes. Brown to grayish brown with dat gray stains of redused |
iran; 3o razor tin lenses of white plastic clay. Fracture rock drop
stanes: no limestane. Several of silt sequences and the coarse sand |
lens es are saturated, aromatie (hydrocarbons); saturated zones |
behave as unconfined aquifers

Split Spoon Refusal

(23.4) Depth to Water Intermediate Well at 44:28 on 11432006 =
26.4 fbyg

H (25.2) D epth to Water Intermediate Well at 06:50 on 10/26/2006 =
2f8fb

Depth to W ater Shallow Well at 11:28 on 11/13/2006 = 27 fbg (DR
(27.0) Reddish brown to brown clay. remnant rock fragment matris
structure (s aprolitic weathering), wet but will only yield free water
when compressed. Mo sand component: slay & plastic when
work ed.
When i idated

i ed
running mud which extended to

well,
42 thy.

(30.0) D epth to Water Deep Well 3t 07:05 on 114142006 = 30fbg

Wihen advansing deep wel, encountered was hed gravel intenval;
complete loss of circulation; could not advance the borehole futher
utilizing mud as drilling fluid; switshed to compressed air.

(33.0) When deep wel, ed weathered bedrock
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(F3.0) When ing deep well, ed weathered bedrodk
at tety 23 fog: bedrodk ed at 36 fby.

(35.0) Quartz sand matrix with saproltic weathered rock fragments,
wet.

(37 .5) Vellow to yellowish brown s apralitic weathered sohist and
quartzite gravel & rock fragments. Medium to coarse sand matrbc
with 30% fines (fines ands and silts). Thin lenses of olive gray slay.
Large component of imestone rock fragments

(41.5) Split Spaon Refusal

(42.0) Split Spoon Refusal

(45.5) Fredrick Limestone

Split Spoon Refusal

Wihen advansing deep wel, tered woid in limestane bebueen
40 and 51; encounterad mestone at51.75 fbg. W ithin void,
compressed air forsed formation fluids fram the shallow and
intermediate welk.

EXPLANATION OF LITHOLOGY

=

=N
T

e

anrdior clay.

Clay

| Cancreie Apran (Concreie & Crushed Rock Foundation)

SiiE, 10% medium sand and clay plus trase lmestone fragmenis.

'I't'l'i Lawan
L

Fim ey Grave! lens comprised aof coarse io medium angular to sub rounded gravel (quarizite & schist derived fram adiacent
;O‘;EQC highiands), with <10% medium sand ples trace siit.

Lens of bimodal sand comprised af well rounded fine quartz with <20% sub angular medium sand and trace silts

Lens af clay and silis, moderate siraiification, may inchide thin lenses af sand andlor gravel (siarm depaosit).

Fracture

Frederick Limestone - Upper Cambrian carbonates dominated by monotonously thick sequences of basin facies: Blue, graded,
slablyy, thin-hedded limestone and winar shale, interbedded with massive peloidal grainstanes and beds af breceia up ta

480 feei thick.

EXPLANATION OF GENFRAL SYMBOLS

- Water Table =2 Fossible Water Zone

Splif Spoon Refitsal % Depfh of Laborafory Soil Sample

EXPLANATION OF WELL CONSTRUCTION SYMBOLS

Grout Soreen

Comiments

FRoad Box Surface Casing

Cwerburden

Bedrock

Benfonife Seal

Well Pack

Na = Not Available, ID = nside Diamefer, fog = feef blow grade, PID = Phofoionizafion detector calibrated fo 100 parfs

per million (ppm) isobufyl-benzene. Blows are equivalent fo 140 pound hammer dropped 3 0inches.
Cverburden complefed with &-inch ID Schedule 40 polyvingi-chioride (FVC) riser and No. 20 slof screen. Sand pack

of No. 2 washed sand. NAVD = North American Verfical Dafum (ff), TOC = Top of Casing (ff).

Four boreholes were advanced, the firsf one was abandoned (grouted fo grade) when the auger severed af fofal depfh of 49

The location is characterized by a sfeeply sloping bedrock inferface which rises fo the NE from 43 fbg fo 36 fbg.

GES, 2142 Priest Bridge Court, Suite 1, Crofton, MD 21114, 410-721-0047, Fax: 410-721-3733

WELL ID: RMW-53 5.L&D p Iafl




LITHOLOGY /NESTED WELL COMPLETION LOG - MW-54

S&D

Groundwater & Environmental Services, Inc.

PROJECT ID - FORMER EXXON SERVICE STATION Neo. 2-5553

143 FREDERICK RD.. THURMONT, MD

GES JOE # 0401417

START DATE: MNov-06-2006

COMPLETION DATE: MNow-07-2008

GES GEOLOGIST Wilkam Bohrer & Bran WeGrath

DEILLING COMPANTY: 5GS Environmental Services, Inc
DRILLER. Wes Eichfeld

DRILL RIG: Foremost B-90

FIELD SCREENING METHOD: Phototomzation Detector (PIDY)

DEEPEST ADWANCE (fbg): 42
SURFACE ELEV (MAWVD).. 46784
NUMEEE. CF COMPLETIONS: 2
HWESTED WELL ID{s): 3 &D

TOP OF BEDROCE (fbg) 27

SPLIT SPOOM LEMNGTH (inches): 24
SPLIT SPOOI DIAMETER. (inches): 3.0

MONTIORING WELL COMPLETION PARAMETERS

SHALLOW WELL
TOTAL DEPTH (fbg): 18
SET SCREEN DEPTH (fbg): 18
SCREEN LEMGTH (ft)x. 5
SCEREEN SLOT 3IZE. 20
SCEEEN DIAMETER (inches): 4
EOREHCOLE DIAMETEE. (inches): 875
TOP OF NUMBEE. 2 SAMD (fhg): 11
TOP OF BENTOMITE SEAL (fog): 8

INTERMEDIATE WELL
TOTAL DEPTH (fogy: NA
SET SCREEN DEPTH (fog): IMA
SCREEN LENGTH (ft)
SCREEN SLOT SIZE: IMA
SCEEEN DIAMETEE. (inches): MA
BOREHOLE DIAMETER. (inches)
TOTP OF MUMBEER. 2 SAMND (fbg):
TOP OF BENTOMITE SEAL (fbg):  MA

A

DEEP WELL

TOTAL DEPTH (fog). 42
EBEOREHOLE DIAMETER. (inches): 42
COMPLETION CASING ID (inches). &
SET CASTNG DEFTH: (fegy: 31
TOP OF GROUTED ANMULUE (fbg): 1
A

A

Total
Depth | Bample | Drill Rate Elonrs Recavery | Crganic
Vapor Mested Well Construction Litholo Lithologic Description
¥ == P
(g} |Interval| (seconds) | fper O.55) findn) topm)
a 5000 500 2 |50 5000
aQ
s B (0.0) Concrete Parking lot and underbing gravel bed.
| =Nl === Esamaax|
- HHH
(1.0) Sub angular o angular gravel plus reck fragments, <20% fines
in matriz.
57 (50 Gray brown clay, <10% silt Clay i moderately plastic, sticky
and slightty moist,
72 (7.00 Clay matri< with approximatels 25% silt component plus <5%
medium sand, malted erange brown and olive gray, = lightly meist.
- Includes sub rounded gravel in 3 it matrix
#-11 = (8.1) Depth to Water Shallow Wiell at07 15 an 11/09/2006 = 8.07 fbg
I0— I
A4l 1 (10.0) Silt matrt< with approscimately 25% clay component plus <5%
if 7] medium sand, grayish brown, s lightly moist. Includes sub rounded

- % | % gravel in s it clay matrb

| [f=13 (13.0) Silt matro: with less than 10% medium sand and clay fraction, |

motted orange brown, slightly mokst, and aromatie. Includes 5 ub

= B rounded gravel in silt matrbc

13 / o
R ﬁ: ] | (15,13 Depth to Water Shallaw Wiel at 11:10 on 11/13/2006 = 15.08
- ] s
= (15.5) Spiit Spoen Refusal
I71g B (17.00 Orange brown, spangy clay, sticky when mobtened, slighthy
. amomatic

i 7 i ]

I [f==1 b / B
F |

20— 2
—Q D .
L < “ o~ H
2123 5 o |
= ; ]

- - N
£ = B (22,00 Orangs brown, spongy clay. Interbeddedwithsite, Bandad
= with dark gray reduced iron, slightly moist. At interface with bedrack,

- B % mokst reddish brawn s it having an earthy aroma.

. /
2527
- i
(2700 Fradrick Limestens
~ b 4
(29.2) Dapth to Wiater at 11:10 an 111302008 = 20.24 Thg
20— -«
(30.4) Depth o Wiater #0715 an 110242008 = 30.40 fbg




25—
(35.00 Wi ater bearing fracture.

(35.0) Fredrick Limestone

EXPLANATION OF LITHOLOGY

== WY
| Concrete Apron (Concrete & Crushed Rock Foundation) 1.1 Lawn
= et
BT
XOQDQC Grave! lens comprised af coarse fo meditm angular to sub rounded gravel (quarizite & schist derived from adjacent

b i
;ojffgc highiands), with <10% medium sand plus trace silt.

Lens af bimodal sand comprised af wail rounded fine quartz with <20% sub angular medium sand and trace silts
andior clay.

Sidt, 10% medium sand and clay plus frase limestone fragments.

Lens af clay and silis, moderaie siratification, may include thin lenses of sand andior gravel (siarm deposit).

Clay Fracture

Frederick Limestone - Upper Cambrian carbonaies dominated by monaionausly thick sequences af basin facies: Bhue, graded,
slabby, thin-bedded hmesione and winor shale, inierbedded wiih massive peloidal grainsiones and beds af breccia up fo
480 feet thick.

EXPLANATION OF GENERAL SYMBOLS

b3 Water Table =z Fossible Wafer Zone A ASplif Spoon Refissal % Depth of Laboratory Soil Sample

EXPLANATION OF WELL CONSTRUCTION SYMBOLS

FRoadd Box Surface Casing = — Dverburden Eenfonife Seal

Crout 1 &treen EBedrock Well Fack

Comments
Na = Nof Available, ID = nside Diamefer, fbg = feef blow grade, FID = Fhotoionizafion defector calibrafed fo 100 parts
per million (ppm) isobufyl-benzene. Blows are equivalent fo 140 pound hammer dropped 70 inches.
Cverburden complefed with d-inch ID Schedule 40 polpvinyl-chioride (FVC) riser and No. 200 slof screen. Sand pack
of No. 2 washed sand. NAVD = North American Ferfical Dafum (#), TOC = Top of Casing ().
All complefions included grout fo grade above benfonife seal

GES, 2142 Priest Bridge Court, Suite 1, Crofton, MD 21114,410-721-0047, Fax: 410-721-3733 WELL ID: AW-54 5&D p Iafl




L:I::JH LITHOLOGY / NESTED WELL COMPLETION LOG - MW-55

5,1,&D

Groundwater & Envirommental Services, Inc.

PROJECT ID - FORMER EXXON SERVICE STATION No. 2-5553, 143 FREDERICK RD.. THURMONT. MD

GEZ JOB # 0401417

START DATE: Oct-27-2006

COMPLETION DATE: Mew-03-2006

GEZ GEOLOGIST: Wiliam Bohrer & Brian McGrath

DEILLIMNG COMPANTY: 2GS Environmental Services, Inc

DEILLEE: Wes Eichfeld
DEILL BIG: Feremeost B-20

DEEPEST ADVAMNCE (fbg):

142

SUERFACE ELEV MAWVD).: 466.24
MUMBEE. OF COMPLETIONS: 3
MNESTED WELL ID(z): 3.1, &D

TOP OF BEDREOCE (fbg): 355

SPLIT SPOON LEMNGTH (inches): 24
SPLIT SPOON DIAMETEE. (mches): 3.0

FIELD SCREEMNING METHOD: TPhotoionization Detector (PIL)

MONTIORING WELL COMPLETION PARAMETERS

SHALLOW WELL
TOTAL DEPTH (fbg): 20
SET SCREEMN DEFPTH (fbg): 20
SCREEM LEMNGTH (ft): 5
SCREEN SLOT SIZE: 20
SCREEMN DIAMETER. (inches): 4
BOREHOLE DIAMETER (inches): 6.25
TOP OF NUMEEE. 2 SAMD (fbg): 13
TOP OF BEMNTONITE SEAL (fbg): 10

INTERMEDIATE WELL
TOTAL DEPTH (fbg): 355
SET SCREEM DEFTH (fbgy: 355
SCEEEN LENGTH (/) 5
SCREEM SLOT SIZE: 20
SCEEEN DIAMETEE. (inches): 4
BOREHCLE DIAMETEE. (inches):  6.25
TOP OF NUMBER 2 3AND (fbg): 25
TOP OF BENTONITE SEAL (fbg): 21

DEEP WELL
TOTAL DEPTH (fbg): 142
BOREHOLE DIAMETER. (inches): 8.25
COMPLETION CASING ID (nches): &
SET CASTNG DEPTH: (fbg): 41
TOP OF GEOUTED ANIULUS fbgy: 2

Total
Drepth | Sample | Diill Rate Blows Recovery | Crganic
Vapor Mested Well Construction Lithology Lithologic Description
(fhg)  |Interval| (Seconds) | fper OS540 findin) (opm)
0 s00 |0 s0|0 24|30 s000
a
(0.0) Concrete Parking lot and underlying gravel bed
(1.0) ilt matré with less than 10% medium s and and olay fraction,
reddish brown in colorwith bluish gray colored clay lenses, moist.
— aromatic. Medium sand grains are well rounded. Contains
limestane rock fragments
57 g
e
- 720
g
57
— [72]
% 3
- 7204 -
22 ] =
L = = BE | B | B ____________J
11 24 9.0) Bluish gray elay, thin lenses of medium sand. Clay k&
(2.0} gray clay v
a 7 s moderately plastic and moist to wet. Unit contains thin sequensces of
10— 75 I 1 = dat brown saturated peat horizons (bacow ater deposition).
el IE B
P EE 8 I H
73 H H
— i1k 1S H og %
i B [ :;Qbé:;@b_é (12.0) Repeatingsequence of fining upward gravek, coarse gravel
15 L TR includes wiell rounded tos ub angular cobbles 05 fest in diameter
Bt S
ll S 7 ] H F Ao aisy  Gravelhorizons appear to be rewarced originating in fluvial detaic
13 Fd o AGT deposttional envitanments. Gravel color ranges from grayis b brown
- 2 ELTiS 14 £ BBl 8 to reddish brown comprised of quarkzite and schist.
152 i T
12 K4 .
HOW £
I — e g UL
i~ PX¥ Sy
15 1577 & 8 SO@QO%?; C14.9) D epth to W ater Shallow Well at07:00 on 110772006 = 14.92
15 D) iy e
- PARTANRI,
& epth to W ater Shallow e 15 on = 16
il % SQ Q%) (16,03 [ epth to W ater Shallow Well at07:15 on 11092008 = 16.04
z5 SR
~ == 77 o %t‘zag‘) 2 D epthto Water Shallow Wiell at 10:52 on 11432006 = 15.85 fbyg
3 R L
5 % 2 CPECTE:
L o L EL
s / 2 i
0 e
51 = Lo
1921 155 = (19.0) R eddish brown molted with medium gray s iltwith
20 7] ] e approximately 10% clay. Trace gravel from overlying sequence.
e} | -
5] / — (21.0) Light to medium brown motted with reddish brown fluvial
il T 77 | A gravel Contains rock fragments and rounded to s ub angular
E ST WP cobbles with diameters approximately 05 feet. & ravel source rock
| 22 §§ ke & L Pe]  includes schist, quarkzite, and quarkz. Interval contains
E! approximately 20% fines compos ed of medium sand and sit with
oy o PP P
H ; less than §% olay.
2 ] % ) 4
2325 12 E (23031 Brown to blush gray s equenced saturated aromatic olay and
5 H silt. Silt horizons contains approximately 20% fine and medium s and
- 7 "‘ H and trace gravel. Thin lens of dark gray peat.
25 24 = (25.0) D epth to W ater Intermediate Well at 07:00 on 11/07 2008 =
2527 1z % 26.70 fbg: Recharge rate approximately 0.002 gallons per minute
7 2 D epthto Water Intermediate Well st 07:15 on 14/02/2006 = 27.31
— a
15 Bl Depthto Water Intermediate Well at 10:52 on 11/13/2006 = 26.50
15 [ tha
| 2722 B
LS P (25.7) Unconsolidated reddish brown with k aolin streaks plastic slay.
L i " Less than 5% fine sand and gravel. Samples appear to retain
12 N remnants of original rodk structural fabric
Fd
)
- 4
29-3T s P (20.0) Dens e, consolidated, reddish brown to medium gray, medium
1z plastic. sticky clay. Samples retain remnants of original rack
FO— 77 N structural fabric ing s aproliic weathering. Distinctive lens es
_LIS & of greenish gray clay below 31 fbg.
| [55-3= B
3]
[ rs i ES
Tt A A
S S
17 IHATEHE
3335 237 bop%k}p’c (32.01 Medium to coars e, angular to sub angular to sub reunded
7 L ALl graveland rack . Gravel of Quarte, .
— 77 'QO;D“QCP% schist, quartzite and limestane. Rock fragments mainly imestone
- HOWZTU 0] Less than 20% fines incliding sit and fine sand . Rasal depos it




1 : . . o 3 §
Less than 20% fines including sitt and fins sand.. Basal deposit
25 2] above limestone bedrock.
3537 ]
L | T ﬁ (35 5) Fradrick Limestone
L (37 5) D epth to W ater at 10:52 on 11/13/2006 = 37 &0 fbg: R echarge
rate approximately 0.005 gallans per minute.
40—
45—
75
— H
|71
S0
% (51,00 Mon water bearing fracture.
/ (520 Fradrick Limestone
351
- (i
&0 /
(60.3) Dapth to Water Deap Well at 07:15 on 11082008 = 60.27
- fbg: Recharge rate approximately 0.002 gallons per minute,
&5
) !
75
- (75.7) D apth to Water Deap Well at 07:00 on 11/07/2006 = 7568
fbg: Recharge rate approximately 0.01 gallons per minute.
&0

GES, 2142 Priest Bridge Court, Suite 1, Crofion, MD 21114, 410-721-0047, Fax: 410-721-3733 WELL ID: MW-55 5,L&D plaf2
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HANDEX CORP, P.O. Box 261, 773 Annapolis Road, Gambrills, MD 21054 (301) 923-2990

Permit No, A~ 12~ B85

Apphcanon No.
19, 1983 County Frederick Use manitor
tion 15, Thurmont, MD
'=r. Tywon Co., 1I.S.A, AddfeSS P.O. Box 5397, Balfimore MD 2129u
ni!m Method __zir motary Sampling Method _cuttings
Hole Diameter — *_&. 25" Total Depth _12-
Sin .
Typge PYC Diameter wr_ length =zt
Screen :
Vpe _puc Slot __g20  Diameter _uv  length _1g:
raveF Pack Size £1 Casing Seal _pentonite
attc Water Level Geologic Formation
SAMPLE | BLOWS PER €7 WELL IDENTIFICATION
NUMBER | ON SAMPLER DESIGN ) - OF'SOILS/REMARKS
ugr-o" Asphalt
gMn-1t Concrete, wet Plght under concrete,
sealed off
: 1'-p7+ Light brown silt, little fine sand,
"5 little coarse to fine gravel
4
; Ofm.
w 8§'-12" Hard ,
7] i ¢
3 /
3——
+4
9 12'-15" soft
wy
2-‘ 151-17" fracturea limestone




,--\

Ql-|ﬂnde:c

HANDEX CORP., PO Box 251 773 Annapolis Road, Gambnlls MD 21054 (301) 923-2930

elf No 2 Application No permit No. _FR~ 1%-838 S8
eDmled Sept. 19, 1933 County _Erafaxick Use monitor
R+, 15, Thurmont, MD
Tyxon co., 11.S.A, Address Box 5187. Raltimore, MD 21224

Sampfmg Method cuttings

MBthOd ain T\m-?*a'ny
mm Tofal Depth _1.31 8"

'Hole iameter __s 75

Diameter __u» _ Length 1
acreen: ,
. Fe PYC. Slofa2a Diameter __ur _ length 1218
ravel Pack Size _#1 Casing Seal Rentonite
atic Water Level Geologic Formation
SAMPLE: BLOWS PER 6" WELL IDENTIFICATION
NUMBER ON SAMPLER DESIGN {F SOILS/REMARKS
- [0"-6" Asphalt and gravel

gr-at Cement

1r-2! Gray gravel, wet
Brown clayey silt, 2ittle coarse to fine

21544
gravel to cobbles, trace boulders
Soft layers, no cobbles or boulders
' 7'-14" Hard ;

[}
well scoreen




C3!-|cmdc'.:vt:

773 Annapolis Road, Gambrills, MD 21054 (301) 023-2890

el 1% 3697

HANDEX CORF., P.O Box 261

Application No. Permit No.
Sent 19,198 ﬂOUﬂty Tradepick S _moniftor

Rt 15, Thurmont. : '

Twxan Co., 1S A Address > n_ Rax 5187 Baltimope, MD
Method 2ir rotary ' Sampling Method ___,u;t_j[;.l.n.%v

515" . pff =5
PYC Diameter _so_ Length 15+
oyC Slot ._,_0.2_0_ Diameter __ux— Length 2o

Pack Size 41 Casing Seal bentonita—

tic Water Leve Geologic Formation
W SAMPLE | BLOWS PER §" WELL _ IDENTIFICATION
NUMBER| ON SAMPLER DESIGN OF SOIL.S/REMARKS
- aT-g" Aspnalt and gravel

£§".35' Brown silt, little coarse +oc fine
sand, tracet cobbles

0'f26' Trace boulders '

261-35" soft

700 slot well screen




T andc_vx

HANDEX CORF, P.0. Box 251 773 Annapolis Road. Gambrills, MD . 23054 (301) 923-2990

(G LOG s
E]ll;lg\lm; Application No ____ Permit No. F-"1% -8R0
ate Dﬁ”ed Sep+. 19, 1983 CDUHN Fredernincrk Use monitor

OC&UOH R+. 15, Thurmont ., MD ,
WNEl Exxon Ca .84 Address PO, Box 5197 Bal timore MD 2122L
Drilling Method aip rotary Sampling Method cutting :
ole Diameter 6. 78" ol Depth 35
asing: _
) PYC - ‘ Diamefer _uv Length
SGI'EEH' . '
F BPYC Stot g24 Diameter _wr Length
 ravel Pack Size —#2 Casing Seal pantonits
“Siatic Water Level Geologic Formation
DEEO.T\,H, SAMPLE | BLOWS PER 6" WELL IDENTIFICATION
IESURFACE NUMBER ON SAMPLER . DESIGN OF SOILS/REMARKS
| R TN
E".-2T7!' Soft, brown clayey silt, 1ittle coarse
' to flne gravel, trace cobbles , trace
boulders
/
10! ¢ /
{
1.2'-_‘27' Boulders
20!
o
[,
a
Y
3
)
I—"i
l‘-i
o4
i 27'-;35' Soft
o
30! 9
3
i A -
o




( QI-|c|nde:c

HANDEX COBP PO Box 261, 773 Annapolis Road, Gambrills. MD 21054 (301) 923-2980

permit No. Fl—15-%%b |

Application No.

fE\Jjnlied Sept. 19, 1983 (County _Frederick Use __monitor
Ation - Rt. 15, Thurmont, MD _
fier . Exxon Co., U.S.A, ~ Address __2.0. Box 5397, Baltimove, MD 2122L
#iilling Method _air rotary : Sampling Method _cuttings
Hole Diameter f.75" ' Total Depth 29
R RYC Diameter _u»_ Length
Scre'en )
pyC Slot _g20 Diameter _ur Length 20
raveF Pack Size ___#1 Casing Seal nentonite
Static- Water Level Geoiog:c Formation
SAMPLE | BLOWS PER 6" WELL | IDENTIFICATION
NUMBER | N SAMPLER DESIGN _ OF SOILS/REMARKS
b— (U7 =07 Topsoil
-4 Gray medium to fine sand, little silt

e et

41.29' Brown medium to fine sand, little silt
‘ little coarse to fine gravel, trace
cobbles, trace boulders

.

10’ ;

20 slot _well scyeen




rQl-lcmde:c

Apphca jon No. Permit No.

' HAHDEX CORP., PO Box 261 773 Annapolis Road, Gambrifls, MD 21054 (301) 923-2990

FR-T2-38b2

SE _monitar

~ _FEweon

N -
aeDnHed Zept. 20, 1983 County _Fredericic
. thﬂ R+, 15, Thurmont  MD

Co., U.S.A Addresse. 0. Box 5197 Baltimore, MD 21224

ey

ameter .75"

, T';‘p% PYC Diameter

. ”n Mehod i rotfary
H iqu

Sampiin Method euttings
g 8

Depth-—.  _2grgm
Length _1g1sn

' creen .
S Vpe - mm Slot _ag Diameter _ %" Length 19+
eF Pack Size g1 Casing Seal __bentonite
tatic Water Level Geologic Formation
SAMPLE | BLOWS PER 6” WELL ‘ IDENTIFICATION
URF?ACE NUMBER ON SAMPLER DESIGN | OF SOILS/REMARKS
- - L O’fB” asphalt and gravel

well scoreen

gn-517 Gray medium to fine sand, little silt

5'-28'6"Light Brown clayey silt, little coarse

+o fime gand, little coarse to fine gravel,
trace cobbles and boulders

' /

Note: Strong gas odor

RS DRI

Il

o

LI A

LY AR

3
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. &Handex

h
" HANDEX CORP, P0. Box 261, 773 Annapolis Road, Gambrills, MD.. 21054 (301) 923-2990

Permit No Fﬁ 7% %%5

OHING LDG

ell N 7 Application No. ,
Date Dnlled sept. 20, 138300UNY Frederick Use “moniton
Cﬁthﬂ R+. 18 "I"T'\‘n*nmnn'!- MD :
Wnel —_— Exxon ca 11.8A Address P.O. Box 53197  Baltimowe  MD 21220
rilling Method &1z rotary - Sampling Method cuttings
le; Diameter —6.25" Tofaf Depth _z2.
-y b Diameter Length 22°
reen '
PYC Slot _-%20 __ Diameter %" Length 2°
aveP Pack Size _¢a Casing Sedl _bentonite
Sta ic Water Level Geologic Formation
SAMPLE | BLOWS PER €" WELL " IDENTIFICATION
NUMBER | ON SAMPLER DESIGN OF SOILS/REMARKS
—|0"-6" Asphalt and gravel
gn22!  Fill

e

2'-6"1 Brown, medium to fine sand, little silf

6'-32" Light brown clayey silt, little coarse |to
! fine sand, trace coarse to fine gravel] =

trace cobbles, trace boulders
/

10!

ﬁsor

well screen

-!;ai

—a g

I e 4 e s by




| e—%l—landex

HANDEX CORP, P.O. Box 26t, 773 Annapolis Road, Gambrilts, MD. 21054 (301) 923-2950

Permit No. FR-T%- 3%,

% 1 No Application No,
Date anled Sept. 20, 1983 Counly _Erederick Se moniton
ption _Rt.. Lo, Thurmont, MD ]
B oy _Exxon co.. U.S.A. Address _P.0. BOx 5197, Baltimore, MD 21224
[ Drilling Method _air rotary Sampling Method __cuttings
6.757 Total Depth _2g1

fameter

Diameter u__ length 21"
lype 2L Slot .a20  Diameter wn length 10
/EPPBCK Size _#1 CaSln Seal _hentonite

ic Water Level GBO|OQIC Formation

L s e

SAMPLE | BLOWS PER €” WELL IDENTIFICATION
SR?%JE NUMBER | ON SAMPLER - DESIGN OF SOILS/REMARKS
Q'-1y! Brown clayey silit, little coarse o
fine gravel, trace cobbles, trace boujders :
i /
107 : /
13'-25" Gray limestone
o
b
@
[
O-_.. ’
:j 25'-29' Cavern Note: Odor, much water
.
GJ .
=
=
Lanr




20,

App

! ‘I—Icmdex

lication No.
1983 County Frederick Use _monitar

HANDEX GORP., RO Box 261 773 Annapolis Road, Gambrills, MD. 21054 {301) 923- 2990

£R-15-38eS

Permit No.

15 . Thurmont, MD

. Fxxon PnLa .S A AddeS pSO ’anwﬁéfg Raltimore MD 222U
Dﬂ”' Method air notary ampling Method _cuttings
ol Diameter 5.75" Total Depth 2.2
" Diameter _ v Length 15
Slot Diameter —ux . Lengiht .2a-
43 Casing § i
Geoioglc Formatlon
SAMPLE | BLOWS PER 6" WELL * IDENTIFICATION
NUMBER | DN SAMPLER DESIGN (F SOILS/REMARKS

well _screen

OT

-23°"

Brown clayey silt, little coarse to

fine sand, little coarse to fine grav

trace cobbles, trace boulders.
Rock at 22'68", water on top of rock

Note: Odor at &'




OHING LOG

ell No.
Date Drilled _Sept. 20

10 Apphcation No.
1383 County
Thurmont, MD

‘l—lcmdex

HANDEX CORP., PO Box 261, 773 Annapolis Road, Gambrills, MD 21054 (301) 923- 2990

Permit No. cR -N%H-38ll

Frederick

Se mopitor

ocation Rt. 15
Exxon (‘n .S A

Address _p. 0

BOX 5137, Raliimape . MD 212205

wner
ﬂ”lﬂ Method 2ir ratary

r\u-i"l"?ncﬂ::

Sampling Method

Total Depth 31

ole Diameter —5..75"
amng )
Type —pvC Diameter o Length .15¢
Screen _
ro pyYQ Siot __a20_ Diameter un Length a5
Gravel Pack Size g1 Casing Seal __pantonite
Static Water Level Geofogic Formation
SAMPLE | BLOWS PER E" WELL IDENTIFICATION
SURFACE NUMBER | ON SAMPLER DESIGN OF SOILS/REMARKS
- -7 Asphalt and gravedl
BI LT Gray medium to fine sand and silt
— lu'-31' Brown clayey silt, little coarse to
' fine sand, fine gravel, trace cobbles,
trace boulders
271-31' soft and mbist
10" /
. !
note: gas odor
=
U
a)
4
3
]
H
H
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Application No.

&=Handex ‘

HANDEX CORP, P.O. Box 261, 773 Annapolis Road, Gamobrills, MD. 21054 (301) 923-2930

—_

Permit No. FR-T%-%8l ) |

S8 manitor

Sept. 21, lQ_BQOUﬂty Frederick

Date Drilled
+ | ocation —RE. 15, Thurmont MD : ,
R Gwner __Exxon Co., 1L.S.A Address P..Q. Box §197, Baltimore, MD 21224
¥ Drilling Method _air ratary Sampling Method _cuttines
Hole Diameter —&.25" Total Depth _23
Casing: _
Tyé_l PVC Diameter _um_ Length _16°
;" lype U Slot a0 Diameter . Length s
GravelD Pack Size 41 Casing Seal __Bentonite
Static Water Level Geologic Formation
gEgHN SAMPLE | BLOWS PER & WELL IDENTIFICATION
SURFACE NUMBER| ON SAMPLER DESIGN A OF SOILS/REMARKS
- 70 "=e" Zsphalt and gravel
grol’ Gray medium to fine sand, little silt
— |41-31' Brown clayey silt, little coarse to
fine sand, little coarse o fine
gravel, trace cobbles, trace boulders
! 20'-31" soft note: odor
10! ’ /
/
20 &
]
&
3
w
I
—
8
e
4+
o
—
w
30! S
e




%'__—;l-lqndex

HANDEX CORP., P.0. Box 261, 773 Annapolis Road, Gambrilis, MD 21054 (301) 923-2990

-1~ 883

-/0%6_';__,12___ Application No. Permit o

il No.
Daete'Dfilied sept. 21, 1aa3County _Frederick % _manitor
Lyocafion Rt 15, Thurmoni, MD ,

II.S.A Address 2.0 _Rox 5197 . Baltimnrpe MDD F9199h

Sampling Method cuttings

7
air rotary

Tofal Depth 22

g, 25"
by L Diameter __zv___ Length 37
TyFe' PYC Slot _a2q . Diameter _ux— Length s
ravel Pack Size 41 Casing Seal _bentonite—
Static Water Level Geologic Formation
T e | mowspeRe | WEL IDENTIFICATION
TouRpicE | NUMBER | ON SAMPLER | DESIGN 1. ~ OF SOILS/REMARKS
. 07 -0" Asphalt and gravel
Y=L Gray medium to fine sand, little silt

note: odor

41-32' Brown clayey silt, 1ittle coarse tO
fine sand, little coarse to fine

L gravel
no soft spots ’
’ clean at bottom /

!

20 slot well screen

RIVL

LLLFH




Cll-lclndcz:c

HANDEX CORP., P.0. Box 261 773 Annapolis Road, Gambrills, MD . 21054 (301) 923-2990

Application No. bt o, P2 13- 389
21, 198300unty Frederick Use _monitar
L - i RE. jgs Thurmont, '
B wner _Exxon & Baltimare _Mﬂﬂidress P 0. Boy 5197, Baltimore MD 21224
= Drilling Method air rotary Sampling Method _cut+ings
Hole jameter ___6.75" Total Depth 32
Casin ,
I Typ% PYC Diameter _wv _ tength _1s-
Screen _
PyC Slot __a20  Diameter _um . Length a5
( ravefJ Pack Size _#1 Casing Seal ___bentonite
Static Water Level Geologic Formation
Py [SAMPLE | BLOWS PERE" | - WELL . IDENTIFICATION
SELOW - [NUMBER | ON SAMPLER DESIGN : OF SOILS/REMARKS
o'-31° Brown clayey silt, little coarse to
' fine sand, little coarse to fine gravil

17-31'soft

27-31' gas, blew water, very soft

10" : /

-
—
-

.. !

20!

well screen

an?

'




(=Handex

Handex of Maryland, inc.,, 360 Morgan Road. PO Box K. Cdenfon. Maryland 211 120369 (301) 674-3400

R .73 -9869
BORING LOG . o
el N 138 Application No. . PermitNo Same___
DmeDﬁ“@j 7/25/90 County Frederick se monitorindg
Lmﬂﬁm]Exxon Station, 143 Frederick Rd. Thurmont, Maryland
whner Exxon Co@pany, U.S.A.  Address Houston, TX
®Drilling Method 21 rotary ' Sampling Method ‘
Hole Diameter 6.88 Total Depth _29
F/Casing: . .
. “Tjype __EVC Schedule 20 Diamater 4" Length 5"
Screen: . .
g TyFe PVC Schedule 40 Slot 020" _ Diamefer 2" Length 32
ravel Pack Size _ #1 MOT1S Casing Seal __bpentonite
Static Water Level Geologic Formation
DEFTH |saMpLe | BLOWSPERE™ | WELL ' IDENTIFICATION
SELe | NUMBER | ON SAMPLER DESIGN | OF SOILS/REMARKS
— [17-6" Black fill
g
n
=]
(&
— | 6'-10" Light brown silt and sand
10" 3 fj
— |10'-11" Hard sandstone
— | 11'-13" Tan silt and clay
— j13'-17" Boulder
— | 17'~40" Brown silts with some gravel
20!
=
a
Q
=
A
ml

Logged By: B. Christian




——

| -e_ﬁ_-_;_._-)——andex{

i =
i HANDEX CORP, P 0. Box 261, 773 Annapolis Road, Gambrills, MD . 21054 {301) 923-2890
QORING LOG o . g2
el No, Application No. oerrit No. 1121 2- %70
Date Drilled Counly __Erederick Use monitor _ .
_Ei;_lia_Ihurmnn*, MD ‘
B.0. ROw RWQJ__Rnijﬁjxuxarjﬂ1,9112g_

4 ocation -
Owner " “fxyon Co., LS A— Address B.0-—3 ]
Dyillin Method .aix_rotary . Sampling Method;mmﬁp

Hole Diameter i Total Depth 25

Casing: .

~Type _BuC __ Diameter yn  lengh 20—
Screen: ‘

! TyPe __ Dy Siot 020~ Diameter ur Length 250 — ——
Gravel Pack Size —#1—— Casing oeal __pentonite —
Siatic Water Level ————————— eologic Formation

[ TP |saveLe | BLOWS £ER g WAL o IDENTIFICATION

' SURFACE NUMBER ON SAMPLER DESIGN 0F SOILS/REMARKS

r =1 0 ~0o" Asphalt and gravel

gr-ig'! Brown clayey silt, 1ittle coarse tO

fine gravel

1gt'-19' soft, trace cobbies and boulders

19!'-35' Rock gray 1imestone
sligft odor

well screen

20 s 10'!::“




-~ H andax’
T rd
TR

- .
Handex of Maryland, Inc., 360 Morgan Road.P.C. Box K Odenton Marylanc 211 13-036% (301) 674-3100

_BORING LOG . | | |
bRl N, 2B Application No , Permit No, FR=73-8870
/25/90 Count Frederlck {Jsg monitoring

Jerick Rd. Thurmont, Maryland

.‘ 7
Date br legi{xon Station, 143 Fre

. ocation Z
WNe Exxon Company, U.S.A.  Address Houston, TX
Driling Method __21E To%azy Sampling Method '
; .88 Total Depth 22
By pvc Schedule 40 Diameter _ 4" Length =~
Screen ,
Type __EVC schedule 40 Slot - 020" _ Diameter _ 2" Length 39
rayePPack Size $1 Morie Casing Seal bentonite
Siatic Water Level Geologic Formation
ggfg\;} SAMPLE | BLOWS PER €” WELL IDENTIFICATION
SO0 |NUMBER | ON SAMPLER DESIGN , OF SOILS/REMARKS
o |0'-6" Asphalt and gravel
= 61-16" nrown clayey silt, little coarse to
4 fine gravel
[}
10! ',’ 'l
.,-1
— l@'—lQ‘ Soft, trace cobbles and boulders
0" §— 19'-35" Rock gray limestone, slight odor
5
w
ml
- — |

Logged By: B. Christian




HANDEX CORF., PO. Box 261, 7

(301) 923-2930

FR-1%-8%77

73 Annapolis Road, Gambrills, MD . 21054

Applicatjon No. Permit No.
: County Trederiock SE mopitor
Y Thurmant. MD
MO 271224

Address p.o. BOX 5197, Bal +imore,

: ' o, I1.S.A (
. Method aip proltany Samphng MethOd cuttimgs
5 75" Total Depth 272
§o _ pyuc Diameter .y Length 12
pyC Slot _.o2g Diameter v Length 1o
41 Casing Sedl _sentonite
Geologic Formation '
_ BLOWS PER 6” WELL IDENTIFICATION.
ON SAMPLER DESIGN . N OF SOILS/REMARKS
1 Q' =-17" Brown cliavey silt, Tittle coarse to
fine sand, 1ittle coarse to fine
gravel, trace cobbles, trace boulders
/ ;
d /
/
1'7'—25'." Red brown silty clay, trace coarse to
5 | sand, trace fine gravel
o8&
d o
q @
-— — .’_ Vl_ ——
d
-
v
N 251-27" Rock
Clean

fin




'COHandex

-~
HANDEX CORP., PO Box 261, 773 Annapoiis Road, Gambrills, MD. 21054 (301) 923-2990

16 Application No.

oermit No. _FR.— 1% =88 72

\{f)\gte Driiled sept. 22, 1a8300unly _ Eredexrick Use _monitar
ieati Rt. 15, Thurmont, MD i
Tywan. Co., 1.S.A. Address _P.0. Bax 5197  Raltimore, MD 2122L
Dl’l“i Method _air potary Samp[tng Method _cut+tings
Hole Diameter _&. 25" Total Depth _33
i Casing: :
_Type PYC Diameter ___un  length 18
Screen _
yP pYO Slot g2 Diameter — y»  length _15°
Gravel Pack Size ___#3 Casing Seal __tentonite
Static Water Level Geologic Formation
Bﬂggﬁ, SAMPLE | BLOWS PER 6" WELL IDENTIFICATION
sURFACE | NUMBER |  ON SAMPLER DESIGN OF SOILS/REMARKS
- — (07-8" Asphalt and gravel
}

6"-33' Brown clayey:silt, little coarse to
fine sand, little coarse to fine
gravel, trace cobbles, itrace boulders

- no soft spots
: clean -
FII
10! !
!
20!
=
[4}]
@
il
o
jra]
—~
—
)
=

luor




Ql-lqndex

HANDEX CORP, P.O Box 261 773 Annapoiis Road . Gambrills, MD 21054 (301) 923-2990

(p-1%-3872

RING LOG

We!l NO, 17 Agghcatton No Permit No.
Dﬂefﬁmed Sept. County Frederick Use __monifor
lﬂ&ﬂ Rt. 5, Thurmont, MD
r Exxon CO., U.S.A. Address P-O. Box 5137, Baltimore, MD 21224

DrllilgMBthOd air rotary - Sampl;ng Method _cuttings :
Hole Diameter .75 - Total Depth 2
Casing:

ype __PVC Diameter 4" Length 5
Screen ) ,

P PVC Slot 020 __ Diamefer % Length 18
Grave Pack Size £l ' Casing Segl bentonite
Static Water Level Geologsc Formation
DETH SAMPLE | - BLOWS PERE" WELL DENTIFICATION
SURFACE NUMBER ON SAMPLER DESIGN ' OF SOILS/REMARKS

~ (g1 Asphalt and gravel

1'-15"' Brown clayey silt, little coarse to
fine sand, little coarse to fine
mravel +pace cobbles, trace boulders

io0’ 7

SR 15'-18' Brown ccarse to fine gravel, little
- silt

% - note: blew water

- ) pull back to is!

20 slot well screepn

30°




—lH{and |
Q_,_: 4andax
.
HANDEX CORP., 20 Box 261, 773 Annapoiis Road, Gambrils, MD 21054 (301) §23-2990
' . . . _-"' -7 ._/‘m-r
0 Application No. Permit No FR-T1% 88 74
d Sept. 22, 1983 County Erederick Use _monitor
15 Thurmonti, MD
08 Owiner __Exxon Lo iI.S.A Address Q. ROx 5197, Ralfimore MD_ 21224
® 1y/illing Method ——air ratary Sampling Method _cuttines
~ Holg Diameter .——6.75" Total Depth 29
Casing: ,
- Type PYC Diameter _uv__ Length _16°
Screefn: _
TyPe _pyC Slot _o2o — Diameter st __length _as"
Gravel Pack Size 41 Casing Seal ____bentonite—
Stafic Water Level Geologic Formation
DEFHE |SAMPLE | - BLOWS PER T WELL DENTIFICATION
SURFACE NUMBER ON SAMPLER DESIGN OF SOILS/REMARKS
5T-157  Brown clayey silt , Little coarse to
fine sand, little coarse +to fine
gravel, trace cobbles, trace boulders
10" / N
"n‘
15'-22"' Gravel coarse to fine, little silt
- =
i}
]
s i
o}
@ hpt_p3' Dark brown silt, wet clay soft
‘ - clean
&)
4
! 2N?




HANDEX CORP., P.O Box 261, 773 Annapolis Road,

* %—-Hcmdax’

@ambriiis, MD . 21054 (301) 923-2990

ce-1%-3%815

2~ING LOG . I
_,q&y;,;L_____AmmmeNa __Permit No. :
S Drilled 10-8-83 _ County __Use _menitor
i Tg Exxon, 143 rrederick Rd., RT. 15. Thurmont, Md.
er b ~0, U.S.A. AddfGSS 1070 J.@’rm Rd ., Roiling Springs, Pa
Method ——air rotany Sampiing Method cuttings
[%ameter - 6-7/8" Total Depth 25"
g. Diameter _w_ Lengtn 7!
Slot _ogo . Diameter _u~ Length _—28
Casmg,SeaI _bentonite
Geologic Formation ——sedimentary
BLOWS PER 6" WELL IDENTIFICATION
ON SAMPLER DESIGN - (F SOILS/REMARKS
.| g1-1'6" Red brown packed clay and gravel
1'g"-4' Boulders
— | 4'-6"' Grey-brown sandy silt and medium to cpars
- grain gravel
§'-8'6" Boulders, some grey-brown clayey silt
and red-brown clay
gt-11" Medium to coarse g%ain gravel, little
sedimentary npown’ sand, some boulders
—1| 11'-14' Boulders
—| 141_27' Red-brown sand with medium to coarse grai
gravel and boulders
Note: Strong gas odor at 19’
=
an
L
S
3]
(78}
i
—
GJ“
E “Pb7t-29! Boulders
Of—
i pgt-31' Soft material, very little blowing out
o iziT-38 3ouiders, nothing blowing cut.
Note: Very strong g88 smzll -
Note: When breaking off first rod, watgr
gushed out under very high Pressire

TR

T st e Bt ST T e T ___

P atae T




ORIN

| Well No

Date Dnl!ed

: Locatlon _Ben's Exxan, 143
1. g A, Address 1270 Knhn R4 Rmhng Springs . Po

QI-lcmde::c

HANDEX CORP., PO Box 251 773 Annapolis Road Gambrills MD 21054 (301) 923-2850

G LOG o : ‘ ~ e Qe
20 Application No : Permit No. FR-T13 TG
10-8-83 Coun Use __monitor

Frederick R&.. Rt. 15, Thurmont, Md

Exxon Co.

Dnlh g Method air ratary Sampling Method cuttings
_Hole Diameter —5=7/8" Total Depth 2.2
I Casmg _
Type PYC Diameter _un_ length 22
Screen _ .
P PYC Slot ___noq Diameter _un _ length 2o
| Gravel Pack Size Casing Seal bentonite
Static Water Level Geolognc Formation ___gedimensary
DEFTHL | SAMPLE | BLOWS PER & WELL IDENTIEICATION
SURFACE NUMBER | ON SAMPLER DESIGN | . OF SOILS/REMARKS
| 0T=1T Topsoil -
1'-.8' Brown sandy silt and medium to coarse
grain gravel
) — |g8'-.18' Boulders and grey clayey sand, some medijur -
10" / to coarse grain gravel '
!

20"

187-23' Boulders

3g!

—1231'.32' Fine to medium grain gravel and brown
silt, some boulders

20 slot well screeqn

g



Cll-lcmclczx

HANDEX CORP, P.O. Box 261 773 Annapolis Road, Gambrills, MD. 21054 (301) 923-2990

Ce-1%-3877

' Application No Permit No.
Hed 10-10-83 County . Use _monitor
143 Frederick Rd. R+, 15 . Thurmont, Md
' on Co., U.S. A, Address S;? 7? K}\x/]hnh ?aﬁ Railing Springs. Pa
" Drilli Me fhod __air rotary mpling Metho ~nttings
Drollne game for __.6-7/8" Total Depth 50!

Ga.ST')'(‘p% oy Diameter _wn___ length ___12¢

| sEfeen |
. PYC Slot ____aooDiameter _un___ Length ng!
o GraveFPack Size 41 Casing Seal hentanite
Static Water Level Geologic Formation sedimentary
g | [ Teer BLOWS PER 6" WELL IDENTIFICATION
i B SOMBER N SAMPLER DESIGN OF SOILS/REMARKS
[0 =1 ToDSO1l
17.5' Brown sandy silt and medium to coarse
— grain gravel
| ls'—71' Brown sandy silt, boulders, scme gravel

71.15' Grey clayey sand, medium grain, and
medium to coarse grain gravel

15'-17' Grey clayey silt, Yittle medium to coarfse

— grain gravel
17'-23! Boulders and medium to cocarse grain gravel

some grey clayey sand

1_251 Fine to medium grain gravel and brown 4ilt

I

251234 Fine to medium brown silt, little boulder

341-36' Boulders and brown silt

9[36'-42' Brown clayey silt and gravel
VA
{2144’ Boulders
L{_ST o
? 41 -50' Added 10' rod, went back down and water
P gushed cut S
= boulders and mud )
o
N

EQ’




HANDEX CORP, PO Box 251

Ql-lcmdex

773 Annapolis Road, Gambrilis, MD. 21054 (301) §23-2990

Application No. Permit No. FR-~ %%’H
10-13-83 County Use .
to'""'_'___a_ep - Tywxon, Rf. 15, Thurmont MD_ (150' in easement from Trans
: on Co., 1.S.A, Address _ 1270 Kuhn Rd., Boiling Springs, (well #5)
in hole hammer Sampling Method PA
8" Total Depth a0
PYC Diameter _ur Length __13
lp PYC Slot __sa_ Diameter ur - Length _uot
Gravel Pack SIZB__-#- Casing Seal __bentonite
SiatIC Water Levet 26! Geologic Formation
SAMPLE | BLOWS PER € WELL IDENTIFICATION
SURFACE NUMBER | ON SAMPLER DESIGN - o OF SOILS/REMARKS
TTown clay and boulders, trace cravel
0'-10"
Brown clay
10'-22"1
E :
20" 7 /
7 /
i — | 521 .43 Hard Gray limestone (water)
j.
b
; 4
] g
@
U]
=
d
' 3
) N
3
‘ 4 437-47' Soft brown limestone and sand-{water)
jon
‘ | 47'-50" Hard gray limestone-(dry)
60!
=T 0
__ant

pale at



QI-|cnnclcz:c -

Gambrills, MD, 21054 (301) 923-2990

CR-T7%-3%8%D

HANDEX COBP.., PO Box 261 773 Annapolis Road,

Permit No.

e Application No. _
d1n=13-82 County Use mom = Txyon_
: way sasement Qn Mosser Ed ﬂ'ﬁﬁnqﬁ‘p ok} Ty np'l'l #u B+t 15 Thiirmont

DA ML

Address _1270 Xnhn Rd Roiling Springs,

Sampling Method _
Total Depth 52

- wn f-___j::XXDI‘(‘O’NQA
Dﬂ”m MEthOd in hole hammer
Hole Diameter g

asmg

Diameter ___un_ Llength 111sn

- fype RUC
Screen :
- ID Py Stot Diameter . Length gt
| Gravel Pack Size ———#2 Casing Seal _bentonite
Static Water Level 22181 Geologlc Formation
| [TEFTE Toapse | siowspmrer | WELL DENTIFICATION
SURFACE NUMBER |  ON SAMPLER DESIGN OF SOILS/REMARKS
5T-30! Layers of clay, sand, mud and boulders
Trace seepage of water 518"
/
/
20! ’ /
/
—l3g7-38! Hard gray limestone
=
9
Lo' B |38'-52' Water, soft limestone with lenses
= of sand and gravel
i
—
U
3

80"

an?




HAHD

Ql-|c|nd¢z:c

£X CORP, PO Box 261 773 Annapolis Road, Gambriit

s, MD. 21054 (301) 923-2990

DHING LOG _ 799G
W! | No Application No. Permit No. FL-TD 3%%!
= Date Dnlled 10 14 -83 County Use
LOCEIUO Exxon. RL. 15. Thurmont. MD(1lst well in esasemend hehind const :
B Owner E xon 011 Co. . U.S.A, Address 1270 Kuhn R&. Aeiling Springs, FBa yard |
e Drilling’ ‘Method —_in hodle hammer Sampling Method -
" Hole, ameter 8" Total Depth - .. B81f——
None Diameter __— Length
P one Siot Diameter ___——— Length
Grave! Pack Size ___None Casing Seal ___one
Static Water Level Geologlc Formation
DEFTH | SAMPLE BLOWS PER £° WELL DENTIFICATION
SURFACE NUMBER| ON SAMPLER DESIGN OF SOILS/REMARKS
____ or-19' Eard, dry, brown clay and boulders,
] trace gravel
20" - ;"
19!'.-43' Hard gray limestone
4o
| | ls3'-u5'  Softer brown rock
Lst'-53" Hard gray limestone
5O
'L_ e
] 53'-68' Softer prown oK. - -
—

ant



RE

CBl-lcmclc'.:c

HANDEX CORP,, PO Bo

X 251 773 Annapoiis Road, Gambrills, MD 21054 (301) 923-2990

permit No. _F1._- 1 %-FEZ|
Lse

Thurmont.

MD

_U.S.A

'17'70 ¥uhn R4

Rniline Springs PA
= Y —d A

in hnle bammer

Sampling Method

Total Depth __—158"

Diameter . Length

ng Seal _

5 GF&VB[U Pack Si

Geolo%zc Formation

- Siatic Water Level

Diameter ____ Length

BLOWS PER €7

WELL
DESIGN

DENTIFICATION
OF SOILS/REMARKS

Hard Gray limestone
Note: Let hole sit for 20 Minutes at

1107, No water

Gray limeatone, small amount of
water between 110'- 123"




—

Cll-lcmdcz::

poiis Road. Gamnbrilis, MD 21054 (301) 923-2990

Permttllj\lo F@ 75 - BBREL

HANDEX CORF., PO Box 261 773 Anna

A lication No.
pp County

wyar . BI Wﬂgfgﬁgmpﬂf MD rin_mnod_easemeni_é
_D___,__U_.S—-A-——"‘ 1ess 1220 Yihn -B 'P.hwﬁﬂnn- Qrvrw-x-nn-c ___l__a-'—-—-———-ﬂ-S)
Sampling Metho d
Total Depth 51

Diameter - — Length — 22

| Sc;een' | ‘
i F e ___BUC—— Slot _sa Diameter Length o
¥ Grayel Pack Size —#1— Casing Seal _—_bentenite
Static Water Leve{ Geologic Formation
DEFTE | sammLE BLOWSPERE” | WELL IDENTIFICATION
gr-18" Brown clay &nd cobbles
I B
/
20" ! — ) 18'-28' Brown clay, some gravel
I -
] ol—
3 2g'-51" Hard gray limestone
e e ——— ] 4]
bt
L !
@
Lt =
0 o
e O
l‘"
lip)
’————'_-—-———-'-—_—”- -
'______._______________ L)
I I
— |-
60" —




I BORING LOG
Wi

el No.

Cll-lclnd«z:c

Appi:cation No.
unty

. Date Drilled ___U]_J.S—B—-g————— : ~ mepitor
- Locatlon __Benl M 4 r '
_'_LXKQD—-C SS‘_Q..?U K‘Ll RO‘!W‘ILQnYﬁncc‘
mph

0., L.S.AL Addre 0

HAHDEX CORP, PO Box 261 773 Annapolis R

oad, Gambrills, MD. 24054 (301) 923-2890

(- 12- T8

ng Method —

50 slot ywell screch

8 Qwner
Drillin Velhod _in hole hammer —————
. Hole Diameter g ~ Total Depth =0
gasing: ,
i ) Diameter _wr Length 10+
Screen: ]
P ge____puC Slot _s0 —— Diameter —_uo — length —uot
Gravel Pack Size 41 Casing Sea
Static Water Level Geologic Formatlon
SAMPLE BLOWS PER €7 WELL IDENTIFICATION
NUMBER| ON SAMPLER DESI(}N OF SOILS/REMARKS
DT-27' prown ciay and Cobbles ,mud
Note: water and strong odor &t 24!
I I
B /
! /
—] f
’__——-_______———-
I ——
'_ | 271-50"' Hard gray 1limestone




Handcx

3 Annapolis Road, Gambnlls MD 21054 {301) §23-2990

_Permitl_l;lo. FR /[9’%8% R

Se_mpg;imr_____f____ﬂ__

-'
HANDEX CORE., PO. Box 261, 77

IING LOG

‘DateDnHedM/— Cou _
: -ation WW (nexi to c:ce'e!s‘ in pgm-er line easement
Addiess _1570_Xuhn Rd., Bailing Springs, A 17007 .
i ~  Sampling Method 2

Total Depth _sot ————

Apphcatlon No.
unty —————

Diamater s — Length ot

Slot s Diameter —u=t— Length —33t ———

yFe—_'.___m‘(_(;/—-——’—’
Pack oize 41— Casing Seal _—_bentonite
Geologic Formation _ [ —
BLOWS PER 6 WELL X IDENTIFICATION
ON SAMPLER DESIGN - OF SOILS/REMARKS
GT-307 Brown wWet clay and gravel and cobbles
i note:some Water at 28" L
— Note: strong odor at 30" i
L ;
___,_._————'—'_- 5
/
N /
! ! ¥
/ 5
N I &
- 4
al
¢
- - c‘—"
4 30'-33" Hard limestone :
I . g__' 331-37" Gravel, SOMe clay
+ 37t-50' Gravel, Some clay, 1ens of limestone
] g Note: well blew in to 33’
oo
et [Ie
— .——L—'




' %I—andex ”

Maryland 24143 (301) 674-3100

340 Morgan Read. PO Box 522 Odenton.

o HANDEX CORP.,
{ BORING LOG o o |
B \Well No. 28 A(%Dlif.‘atmﬂ No. (redrilled) Permit No. FR-73-8884
? -~ Date Drilled hug 18-19, 1987 Coun Frederick ' Use monitor
- Lpcation Txxon S5/S, 143 Frederick Road, Thurmont, Marvland
Qwner Fxxon Company, USA -Address Houston, Texas
Orilling Method _a3r LOZEET ~Sampling Method cuttings _
Hole Diameter {77 to 20', 10" to 27' .87 o 417;6" to 56 Total Depth 566"
casing: ) :
- ype PVC_Flush Joint Diameter _ 4 Length _20°
Screern: ,
Ty'pe_f _ PYC Flush Joint Stot .20 Diameter 4" Length 39"
Grave Pack Size 1/8" pea gravel Casmg_Sea! __Tgr_a_ﬂular bentonite 21614
Static Water Level 12° Geologic Formation
g&gﬁ SAMPLE |  BLOWS PER g - WELL . IDENTIFICATION
SURFACE NUMBER | ON SAMPLER DESIGN OF SOILS/REMARKS
_ op o'-27' TIMESTONE and quartzite GRAVEL, cobbles
g and boulders, brown sandy and clayey
@ matrix
poor returil of drill cuttings, caving at
- 20' and 24' :
Wet at 12',slight gasoline odor
' j
20' /
'1 571-30'  LIMESTONE, (hard)
| o B 3p'-32'6" Brown LIMESTONE with solution channels,
o1 increased water yield, incr eased gasoline
bl odor
%5 . 3216"-36" Fractured LIMESTONE
=
o)
ao'l =
36'-56" Grey LIMESTONE (hard)
41'-54' Drilled within previous borehold
60" | |
i __ NOTE: Well yield estimated greater than 30gpm
]; _j ; o271 ewzends 3087 above grade
}__
- 80"




BORING L
WellNo: ——

| HANDEX CORP., PO. Box 261 773 Annapolis Road, Gambrills, MD 21054 {301)

I-|c|ndex

23-2930

CR-T12 ‘3‘685

Permit No.
Use

i | App!scatlon No.
- Dae Dnlled_;m,a;ﬁﬁ__’—c unty |
LOCﬂﬂUn Ben_ ig Exxon, Rt. 15, Thurmont, MD (in wooded ea%empn‘t closest to #5)
Qwner - ,_S_.A_..___——AddI'BSS 1570 Kuhn Rd., Bniline Springs, PA 17007
Drilfin Method _,u:_JLTP hammer Sampling Method .
Hole Diameter 8 — Tofal Depth _s0°
Casing: _
fs. Type 2L Diameter _ Length 0
GI’&B[‘I:
P ____ByC Slot _s0_— Diameter . tength &
Gravel Pack ok Size —— Casing Seal
Siatic Water Level Geologic Formation
ggfgﬂ awple | BlowsPERE’ | WELL IDENTIFICATION -
[ g'-20' Brown clay and cobbles, some gravel
/
20 ! - ]
H : 201-30' Brown clay, wet
s — ! 30'-33"' Fractured limestone, water
i _ 33'-40' Opening
- |uo! n
i 4g'-u8' Clay and gravel
‘. | ygr-50' Limestone
i Note: Well blew in to bo' while
setting casing
g0t i
T
S
e




—
]

' =Handex

HANDEX CORP., PO Box 261; 773 Annapolis Road, Gambrilts, MD. 21054 (301) §273-2990

L pORING LOG
BORNS LR . Apolcaley N .i
County Use

- Date Drilled " 10-16=83 —— I

& lﬂdﬂonJﬁEﬁﬁ_ExXﬂn*_BI*,li,jiummgntrjﬂLjjn.semen casement) - _

g - Qwner _,mon—ﬁn___,__u_s,.é.—’——— Address __J_p_lg___mmn—-ﬁd__,_amil.i ng Springs. pa 1700

Dallin Method ,,_in_hﬂ—]—e-_h_ammer-——___,_._— Sampling Method -
- Total Depth —

et

Hole jameter e

§  Casing: -
Ty;?e S Diameter - Lengl —&———"

Slot 50— Diameter ___g___ Lengih —uot——"

R

ng Sed
logic Formation .__,_____._—/

IDENHFICATION
oF SOILS/REMARKS

Tark Drown clay and =opbles, SOMe
water

———

Hard 1imestone

soft rock, some gravel, water opening

Hard 1imestone




We
Datt
| ocation ___Ben's E

Q I-|cmcla.x

0 Application No.
illed __10=16=83 —— County

1.5 A

OWner

HANDEX CORP, P.O Box 261 773 Annapofis Roa

d. Gambnlls MD 21054 {301) 823- 2980

PermltUNG FR-1%-3387

mantiionr

wt o well £18)

mnnf

1770 Knhn_Bﬁ , RnﬂTjgg_SPngngs DA

MO {in varﬁ ne

Address

Method _—in_hole hammen

—___ Sampling Method

Total Depth 58

Drilli [9
Hole Ut ameter -8

1651

Diameter 41— L ength

| Casin
! Typge

Screen '
F Dy Slot 50— Diameter ——t— Length ——u0
Gravel Pack St Casing Seal -
Static Water Level Geologic Formatlon
gg{’g‘ﬁ, SAMPLE |  BLOWS PER 6" WELL IDENTIFICATION
SURFACE NUMBER | ON SAMPLER - | DESIGN OF SOILS/REMARKS
0'-20" Brown clay and gravel
. i
20" - /
2gt-26' @Gravel bed
T |28t -47"  Gray limestone
ja
al
[
ol
4 |
_—|y71-ug9r  Soft clay, water
ug’ —
g 4gt!-56" Limestone
+
e
e
d
e ul
RO

I e




I-Iclnde.x

Gambrills. MD 21054 (301) 923~ -2990

HANDEX CORP., RO Box 261 773 Annapolas Road,

" onma LOG

B8 Weil No. Apphcatmn No.
- Date Drilled _10=16=83——--~ 7 County " Use “moniror ——————
LOGBtIOﬂ__,B_e.D-—-S— -
Qwner " Address $11 i3 A
~ Sampling Method ————

Dni!m Method ___J.n_h-Qle__ha.mmP-I‘
Hole, tameter /.EL____ — - Total Depth _m_____,_
_ Diameter ——&*— Length 121 ———

Screen:
S\ot =g Diameter ——4=— Length —wot ———

P ___P_u_c____————————-__________-—-—-
~ Gravel Pack Se __#1——— Casing Seal _hentond
Ceologic Formation ———————— I

- 3atic Water Level —————
[ DEFTH | sanpLE | BLOWD peRE | WELL .. IDENTIFICATION
SURFACE NUMBER |  ON SAMPLER DESIGN OF SOILS/REMARKS
gT-15' BSrowsn cilay and cobbles

15t -22"' Brown clay ,some g?hvel
/

|

np1-50"' Limestone, 1ittle water

50 slot well screen

l
BN




0.
rell NO, s eoen U
Jﬁgﬁﬁpe on's LXXOD Thurmont

; ExXon
net Method Air Rotary

(> Handex

e
HANDEX CORP., P.0. Box 261, 773 Annapotis Road, Gambrilis, MD. 21054 (301 923-2980

ZORING LOG - :
. “ B __ TR-81-1600
!’3“ NO. ——gg o Apphcatloonuﬁg ’_@ﬂmgﬁ/ﬂ tLiJ\ls% “monitor __ ———

I
Pa

/L/—Mi'/ | |
Address M C
Sampfing Method ~_ from cuftimgs___ ——— '
I Total Depth 25 ft.

Driffin ]
éo!e Jiameter 77 inches

asing: ‘
| Tj{pe/__jjg,(&gllle—)/’ __ Diameter 42— Length 5 ft.
Sereent |

Tyf)e __pvc (no glue) Siot __-020 Diameter 2" Length __— 20 &%=

Mrave Pack Size _#L Casing Seal BENTONIT

Sitic Water Level ——————— Geologic Formation —_
ggg@, SAMPLE | BLOWS PERE’ WELL DENTIFICATION
JoURFACE NUMBER 0N SAMPLER DESIGN ‘ OF SCﬂLS/ﬂEMAHKS

g-8" Dark brown siity Top Soil
| gn_.11' Light bTown coarse to fine (+) SAND,
1ittle (=) gsilit, some medium to fine
quartz gravel, shale fragments and ;

. limestone fragments, Fill?

/

/
/

| 171-24' Brown Clayey gILT trace(-), medium
to fine Sand, 1ittle fine angular

1imestone fragments, soft,
occassional limestone cobbles,

cuttings weT
17! to 187 boulder

! well screen

A

] opt-25' Gray and light gray fractured
limestone, hard

pottom of screei set at 257,

prapid recovery




—

{_andex

d, Gambrilis, MD 21054 (301) 923-2990

o Femilo [l 0] I—
nty Frederick _,;“____.USS__mnnii;u;_______.____

Lancation 's E _ _ _
nBF/MAddFBSSMM_E.DL 5 _Aniling Springs o
ling Method W .Sampling Method From cuttings

- Total Depth 30 LE-—

- Driflin :
L i%ameter 7 inches
Diameter & in. Lengin st

pyvC _(no lue)
_length 20 L. —
-

PVC (no lue) Siot .0289 Diameter _& in.
"7 Qea] _ BENTONITE

Tyfje‘ _
§avel Pack Size —#——— Casing _
- Geologic Formation - I

-
HANDEX CORP., PO Box 061, 773 Annapolis Roa

RING LOG -
I No. 35 Application
Yate Dril

e

&2
_ Static Water Level
\DENTIFICATION

BTH | gamPLE | BLOWS PER € 284
gEs!  OF SOILS/REMARKS

RELOW
lSURFACE NUMBER| ON SAMPLER
0-8' Light brown Clayey STILT tpace, fine

1imestone and quartz fragments

gt-16' Dark brown gilty CLAY trace(-),
limestone fragments y soft,
st to wet

cuttings Mo

16'-39"7 Light gray and gray fractured
limestone, hard

+ 30

botitom of screen get a
rate recovery rate

i mode

S TN




. &Handex *

HANDEX CORP, P.O. Box 261 773 Annapolis Road Gambrills. MD. 21054 (301) 923-2990

___ Application No. Permit No. FR-81-1602
COUHW Fre dPT‘i ck Use mon 1tor
d

ExxOn Address 1270 Xuhn Rd. R.D. 2, Boiling Springs, Pa.
Method _Air. Rotary Sampling Method ——from cuttings _
jameter —Z—ipches ' Totat Depth 18 £

bising: _
el Typge pyC (no glue) Diameter _u_din.. Length 5 £t
“Sereen: ,
Ty e ___BvC (no glne) SEOt 0240 Diamefer _u4_din— Leﬂgm 1t I%
¥ vePPack Size _#1 Casing Seal __BENTONITE
Static Water Level Geologic Formation
3] .
| SAMPLE BLOWS PER €” WELL IDENTIFICATION
NUMBER] OR SAMPLER DESIGN OF SOILS/REMARKS

0-8' Light brown and brown clayey SILT little
o trace, coarse TO fine Sand, some
angular limestone fragments, tTrace
quartz gravel and sandstone fragments,
occassional limestone cobbles, cuttings

wet at 11°7

well screen

bottom of screen set at 187,

rapid recovery




% lHandex

3 Annapolis Road, Gambrills, MD. 21054 (301) 823-2990

HANDEX CORP., P.0. Box 261, 77

Permit No. TR-81-1603
Use _monitor

ioﬂmﬁ_mﬁ' 37 __ Application No i
County _Eredexick

4 i g—7-8H _
}p%g£g$8d Ben's EXXON, Thurmont, Md. |
¥ Address 2270 Kuhn Rd. R.D. 2, Zoiling Springs., Fa.

wne[ XX?-T;‘ = STary Samp“ng MethOd from cuttings
Total Depth 25 _f1.

Hing Method A1x Ro=aE
{ole Diameter __7 inches
asing: . :
= Type pyC (no_glue) Digmeter 4 _1n .Length 7 _ft.
gen: , .
_§srTy e puc (no glue) Slot .020 . Diamefer 225 Length 20 ft.
ravePPack Size _£1 Casing Seal _ BENTONITE
Static Water Level ' Geologic Formation _
i SAMPLE | BLOWS PER 6 WELL IDENTIFICATION
NUMBER | ON SAMPLER DESIGN OF SOILS/REMARKS
n Clayey SILT little to trace,

0-17'Light brow
coarse to fine Sand, Some angular
1imestone fragments, tprace to little
quartz gravel and sandstone fragments,
occassional limestone cobbles,

— cuttings wet at 10!, possible very slight

, gasoline odor
,

g /
/

y CLAY trace(-),

17'-25" Dark brown Silt
' soft

1imestone fragments,

well screen

hottom of screen set at 257,
rapid recovery




| L | ) {_,M
(o Handex
——
RS
i
HANDEX CORP, P.0. Box 261, 773 Annapalis Road, Gambrills, MD 21054 (301) 923-2990

Permit No.
Use _ monitor

38 Application No
g-7-84 County Frederick
Ben's Exxon, Thurmont. Md.

Exxon

Address _1270 Kubn Rd, R.D. 2. Boiling Springs, FPa.

from cuttings

ner )
niling Method _Air Rotary Sampling Method
Hole Diameter 7 inches Total Depth 25 £t
sing: _
' Tvpe PYC (pno glue) Diameter _& in  Length iy
Screen: .
TyPe ____PVC (no glue) Slot .020  Diameter . & in - Length 20 fr.
hvel Pack Size #1 Casing Seal __RENTONTTE
Static Water Level Geologic Formation
PTH | sAMPLE | BLOWS PER € WELL IDENTIFICATION
SURFACE HUMBER | ON SAMPLER DESIGN OF SOILS/REMARKS

Light brown and brown Clayey Silt and
angular limestone fragments, trace
coarse to fine Sand, trace TO little
quartz gravel and sandstone fragments,
occassional limestone cobbles,
cuttings wet at 9!

0-14'

141.23' Dark brown Silty CLAY trace(-),
limestone fragments, soft

23'-25' Gray and light gray limestone, hard

hottom of screen set at 251,
rapid recovery

A gy e v o



Q!—landa.x

HANDEX core, P.O Box 251 77 Annapohs Road, Gamorills, MD 21054 (307) 923- 2990

___ Permit No.. ____Fk--sz-meq
- Use

monitorT

40 Application No.
County, “Frederick

Ed 2 1& 85

M\ __B an's Exxol Rt. Thurmont. Maryland

- Exxon Address 1270 Kubhn Rd. Sgiling Sorines. PA 17007
split sovoon

> ~Sampling Method '
Total Depth —2L°

+ Method _ALX Rotaly

ameter _1____,#
' pe' _mic . —— Diameter 4" Length ——&-
e PVC_— _ Sjot 020 Diameler 2 Length 13-
: FPBCKSIZB____J:_L__——f {asing . Seal ng Geal _Bentonite & Portland
Water Level ————— Geologic Formanon
—SAMPLE BLOWS PER E” WELL 1DENT!FchTiDN
KUMBER ON SAMPLER rE-ESA-Gﬁ OF SD!LS!REMAR
0-6" Topsoil -
rounded

6"-21"' multi- -colored washed,
medium TO fine oravel

to fine sand

little coarse

e

——

well screen

e e B IRF T SRRTE P AT




HANDEX C

iﬂlNG LDG“ o

'—:ll-lcmdex

MPPO%M&YBMMWBMMGmMMMDﬁ%ﬂwﬂ%M%O

Permit No. FR-81- 1939
Use

monitor

Dilcaté?guNO. ~Trederick

17007

n
EFSSP Exxon Add{es 1270 Kuhn Rd '
};mm Method _Air Rotary - Sampling Method split spoon _
jameter . Total Depth =2
szng : g
PVC Diameter Length 5
'. ;een'
Toe PVC Slot _-020  Diameter 9
yFPaCkSlZB Casin gS eal Bentonite & Pportland
,taac Water Level Geologic Formation
SAMPLE BLOWS PER 67 WELL \DENTIFICATION
SEDJ%FACE NUMBER | ON SAMPLER DESIGN OF SOILS/REMARKS

0- 6” topsoil

6" - 10'Dark Brown silty clay,

trace medium toO fine sand,

trace coarse to fine gravel,

trace cobbles

gily, trace

10'-23" light Brown clayey

™ fine sand

well screen




&=Handex

. HANDEX CORF., PO Box 261, 773 Annapolis Road Gambriils, MD. 21054 {301) 923-29%0

Permit No. Fz£1-19%87

monitor

43 Application No.
21581 County Frederirclk \Use
en's Exxop Rt 15, . Thurmonkt Maryland
Pﬂdﬁss 1270 ¥nhn Rd., Boiling springs; PA 17007

Fxxomn ]
air Botrary Sampllng Method split spooi
71 Total Depth 25’
PYC Diameter 4" Length 10
| TyPe' . PVC Slot _.020 . Diameter 47— Length 15!
vel Pack Size £ CasmgSeaI Bentonite and Portland
Stic Water Level Geologic Formation _
SAMPLE | BLOWS PER 6" WELL IDENTIFICATION .
NUMBER| ON SAMPLER DESIGN - . OF S_OILSIHEMARKS

0-6'" Topseil
6"_13' dark Brown silty clay, trace medium
+5 fine sand, trace coarse to fine

gravel, trace cobbles

/

i ! /
/f

13'-23' light Brown clayey silg, trace
fine sand

well screen




f-Qandczx

61 773 Annapolis Road. Gambrills MD 21054 (301) 923-2990

"mna CORP. PO Box 2

Permit No. ER-81-1989

Use _monitor

o HE Apphcation No.
: 1__15 85 County Frederick

-|NUMBER] ON SAMPLER

‘Bep's Exxon. RE. 15. Thurmont, Maryiand :
Exxon Address . 1270 Kuhn Rd.., Boiling springs, PA 17007 °
Air Rotary Sampling Method split spoon

Al Totat Depth 22
Ik Diameter _4"___ Length 4! ,
‘n' .:
PVC Sjot 020 _ Diameter _4"___ Length 20" ;‘
t vl PaCkSIZB #1 Cas;ngSeaI Benronite and Portland f :
i Vater Level Geologic Formation ;:
Toampie | slowsperss | WELL IDENTIFICATION s
OF SOiLS/REMARKS
!

0-6" topsoil

6".14"' dark Brown silty clay,
trace medium to fine sand,
trace coarse to fine gravel,

trace cobbles

| 14'-22' Redd¢ish -Brown clayey silt, little i
fine sand

well screen




o .
aryland, ing, 360 Morgan Road PO BoxK Odenton Maryland 21 113-0369 (301) 674-3100

A 780 Apmmaggﬂn Frederick o Us monitor
Fayon St t , 143 Frgaerlck Td. Thurmont, Mary and
" Exxon company, T S.A. _ Address _Houston, TX
Dl ¥ Method 225, ary Sampling Method .
Hole_-_i[il__ameter 6 Toll Depth 22 ¢~
Cisng'__EYE_SChEdule 40 Diameter _ 4" Length 5"
Screen: . . i .
Ty[pe pvc_Schedule 20 Slt-020"__ Diameter .2 Length 286
Graval Pack Size #1 Morie Casing Seal _ pentonite
Static Water Level Geologic Formation
: .;DEEJ‘:HV SAMPLE | BLOWS PER " WELL IDENTIFICATION
SURFACE NUMBER ON SAMPLER DES]QN ) OF SOILS/REMARKS
Ufz g'-5" concrete
= 51— stone f£ill
mt gn-12" Brown silt, sone gravel, organic
© material, slight product odox 21=51
10" /
! /
!
— (12'-15" Light brown silt, some clay, gravel
— — |15'-18" Light brown silt, some sand, less
gravel, less clay, moist at 14', wet
— at 18!
. 11g1-34'6" Light reddish brown clay, some sand,
20! some gravel (interbedded phyllite
5 and sandstone bedrock)
i
&)
2]
X' ]
i
- Note: Frea2 product in well upon completion

Logged By: T. Keffer




(O {andex

. : ~_
andexof Maryland, inc., 360 Morgan Road, p O Box K. Odenton. Maryland 241 12.00369 (301) &74-3100

H

FR-88-1450

BORING LOG - .
47 :
_ Application No —derioR Permltus% R or

0 e
e _1/25/99 _———r County ___ 22808 T
won station, 743 Frederick Rd. Thurmont, Maryland
Houston, TX

n ECL
W Address “pouston, ™X_____————— 7
—ajr rotary . ——— Sampling Method —— =357~
s Total Depth 49+ ——————

Method
iameter " 6.88" ————
" lengh 3L —

pvC - gchedule 4 0 D}ametef 4

Slot »020" _ Diameter _at Length 33— ———

Screen:
W e PVC schedule 40
Gra\_fePPack Cizp  #1 Morie ——— Casing Seal bentonite &_grout
Siatic Water Level —————————— Geologic Formation -
DEFTH | savLE BLOWS PER 6" WELL IDENTIFICATION
SURFACE NUMBER |- ON SAMPLER DESIGN OF SO‘LS/REMARKS
o gr-4' olive rock
=
|
O |4'-13" Brown silty sand and olive rock
fragments
/
/
— | 131-20"' Brown silt and cobbles; trace
boulders
=1 20'-26" Hard Limestone
®
[,
&)
[Za]
— |25 1-34" gard Limestone with fractures
ii —_
"\34?—40’ Hard I, imestoeone

Logged BY: B.

christian



-——-Q-'—- H cmdex ’
TS
—_
K Odenion. Maryland 2111 3.0369 (301) 674-31 0o

— 4ex of Maryland, inc, 560 Morgan Rocd PO Box

G o .

48 Application No. _ Permit NO FR-88-1451 -

i —7725/90 Coun Frederick Use monlitor

nEkxon Station, 743 Frederick Rd. Thurmont, Maryland _
Exxon_ company, U.5.A.  Address Houston, TX ]
Mielhod __air Zotary Sampling Method '

6.88" “Total Depth 206" :

__pvc schedule 29 Diameter 4" Length =~

SCreen:
C{?’B pvc Schedule 40 Slot . 020" Diameter 4" length 35'6"

L
‘-#ﬁ - - :
af Pack Size ___#1 Morie Casing Seal pentonite
e Water Level Geologic Formation
SRRITH | AMPLE | BLOWS PER &7 WELL IDENTIFICATION
NUMBER | ON SAMPLER DESIGN _ _ OF SOILS/REMARKS )
L o p'-1" concrete and fill i
—T | = 1'-5" Black silt with trace gravel 5
_,;_.._——.__________-——-—- ™ o
o !
< :
—— |5'-8' cobbles and brown silt §
£
£
— (g'-9!' Brown clay with silt 5
- — |9'-10" prown silt and clay with gravel E
—] - :10'-20" Light brown silt/with gravel ;
— 20'-22" Red Clay
=
%" 22'-40" Hard black limestone, no fractures
U%) .
|
i { 4{ |
; Logged By: B- christian




| @
~— .

Hgnd ex of smaryland, Inc., 360 Morgan Road.P O BoxK Cdenton Maryland 211 13.036%9 (3012 574-3400
ING LOG - | | |
NO 49 Application No- — _ Permit NO. FR~88-1453

Lty . Erederict . — Use momitor
Jerick Rd. Thurmont, Maryland

PR
Hled 7730/90

a%&gy%xxon Sstatlon, 143 Fre

xon . company, U.58.A.  Addrmess. Houston, TX

10 o company, TSR AU gmgiing eiod
1 Venod M/———'#—_—-Samphﬂg Method ——————=———3587
:l_"g"_ pyc Schedule 40 Diameter 4" Lengh 5

e

pvCc Schedule 40 Sjot - 020" _ Diameter 4 length 20"
i bentonite

g
lpPack G sl Morie ——— Casing Seal ——
" Geologic Formation —— -

i Water Level
TH | campte | BLOWS PERE WELL ‘ IDENTIFICATION
W
NUMBER | ON SAMPLER DESIGN OF SOILS/REMARKS
. or-1' cocncrete and £ill
£ 11-20" Light brown silt and clay
b4
(&)
/
/
/
=
@O
La}]
—
[ &]
[Fp]
r' 201'-25" Limestone
|
Note: product ador at 221

ged BY: Brent christian

Log




C5!-|C|ndc'.:c

of Mcrylcnd in¢, 360 Morgcn Road. PO Box K Cdenton, Maryland 24113-0369 (301) 674-3100

;_E___S;Q.___ Application No. Permit No. _
d 7/31/90 Count Frederilck Usg monitor

Ney¥on Station, 143 Fréderick Rd. Thurmont, Maryland

TfB ﬂm;]Exxon Company, T.5.4. . Address __Houston, TX
: Method air rotary Sampiing Method

*Drilli
Hale, Diameter 6.88"7 Total Depth .28
c_asmq pyC Schedule 40 Diameter _4" _ Length 2

F pvC Schedule 40 Slot 020" Diameter Length 24!
5Gl’aV8 Pack Gize __#1 Morie Casing Seal benton:.te
Static Water Level Geologic Formaticn
T [sawpie | slows pERer | WELL DENTIFICATION
SURFACE NUMBER ON SAMPLER DESIGN COF SOILS/REMARKS
g“— o'-1" Cconcrete and £ill
3 1'-5! Brown silt and clay with Gravel
[
— {5'-12" Light gray clay and silt
10' ) N
ff
— 112'-13" Light gray clay and silt with gravel
— |[13'-14" Cobbles
=1 14t'-15" Gray silty clay with gravel
o i51-17" Beoulder
—
A= |17'-20" Red silty clay
20!
— {20'-35" Cobbles and red silt

Logged By: Brent Christian




%Handex@

i-i_ahdex of Maryland, Inc,, 360 Morgan Road. PO BoxK O

denton. Maryland 21 113-0369 {301) 674-3100

Permit No. FR-88-1452

B 1 -
Mol NO&- 51 _ Application No
=w§%%%“aj 8/01/90 op Count Frederick _ lJgp monitor
"w[ﬂ@monExxon Station, 143 Frederick R4 . Thurmont, Maryland
iGWﬁff'Exxon Company, U.S.A. Address Houston, TX
@ rilling Method 22X rotary Sampling Method .
~ Hole Diameter 6.88 Total Depth _24
| Casing: :
“Wpe __PVC schedule 40 Diameter 4" length 4.
Screen: _
] TVPB pvC Schedule 40 Slot -020" _ Diameter 4% Length 20
. Gravel Pack Size #1 Morie Casing Seal ___bentonite
Static Water Level (eologic Formation
DEFTEL |SawpLe | BLOWS PERE" WELL IDENTIFICATION
SURFACE NUMBER ON SAMPLER DESIQN ‘ OF SDILS/REMARKS
IS .
o— 10'-1" concrete and crushed stone
e 11-31 Light brown silt and clay with
S gravel
314" Rust colored clay and silt
- (415" Ccrushed rock
— |5'-6! Brown silt and sand, some gravel
— |6'=7"! Black silt and clay, no gravel
— |7'=-8" Olive colored silt and clay
10! T g'-10" Light brown sand and silt
— l10%'-25" Light brown silt, small amount of
gravel
ol
Q
Q
-
Q
v
20"
— |25'-30" Cobbles
30’
Note: Well bridged to 247
Logged By: B. Christian
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C Box 522 Odenton, Maryland 24143 (301) 474-3400

Permit No. FRr- 31~ 564

HA. DEX CORP., 360 Morgan Rood P.

; Appllcatlon No.
06-3-— Coun Frederick Use _vent
) 143 Frederick Road, hurmont. Md.
“Exxon Company USA Address __Houston, Texas
___AJ._I:‘RM——BIX—— Sampling Method —cuctines
_8=5/8 Total Depth 136"
PVC Flush Joint Diamster 4 Length 2!
pVC Flush Joint Slot 50 Diameter 4" Length 10
PPHCK Size ________#,lﬂorle Casing. | bentonite
Statlc Water Level Geologlc Formation
DEPTH | sawLe | BLOWS PERG" | WELL DENTIFICATION
SURFACE NUMBER ON SAMPLER DESIGN OF SOILS/REMARKS
| or-7" Concrete
L 71_3'5"  Medium grey Lo dark grey SILT and coarse to
| i mediom GRAVEL
=
v
@
&) 3'5"_12' Red brown silty CLAY, some fine sand
i
5 7] K
/f
g
L
[\M
|
— J
#2]
10" -
U
=
— | 12'-13'6" Dark grey to medium grey LIMESTONE
135’ NOTE: Well set 1'6" below grade
— |
(_/_,____,___m__w—ﬂ
20!




74-3100

-- %Handex ;

- HANDEX CORP, 360 Morgan road PO Box 522. Odenton. Maryland 21 143 {301) 6

2 BORING LOG . . .
g \?Vgu NO - 2 Application No. . : Permit No. FR-GI- 5043
" Date Drilled — 06-3-87 CD“”}{ Frederick \Use _vent
LOCaﬁOH- : 143 Frederick Road, urmont, Md.
Owne'r.- Exxon Company, USA Address ' Houston, Texas
=" Drilling Method Air Rorary Sampling Method _cuttinas __
“Hole Diameer 8-5/8 . Total Depth __13'6'
Casing: _
' Tpg PVC Flush Joint Diameter _4"__ Length 2"
‘ P ____PVC Flush Joint . Slot ___20__ Diameter 4 length __10°
: Gravel Pack Size #1 Morie Casing Seal ___bentonite -
Siatic Water Level Geclogic Formation
gg{’g@ SAMPLE |  BLOWS PER 6" WELL IDENTIFICATION
SURFACE NUMBERI ON SAMPLER DESIGN OF SOILS/REMARKS
| or-7" Concrete
7"-10" Dark grey to medium grey SILT, some medium
gravel
[=11]
=
T -rd
0w
[0}
5! !
=
_ ]
o
10! Sl 10'-12" Red to redbrown silty CLAY
4
-
.
12'-13'6" Dark grey to medium grey LIMESTONE
15!
L ROTE 271 sz 1'E" below grade
20"




I-|c|ndex

oad. PO BOX 522 Odenton. Marylan

HANDEX CORP., 360 Morgan R o 24413 {304) 674 -3400

NG LOG | | -
A Applicatjon No Permit No. R ~31-5
i 06-3-87 Count Frederick lUse __vent
143 Frederick Road hurmont. Md.
Exxon Company. Address . Houston, Texas
Metho A}.rpRotar ~__Sam p!mg Method _cuttinas
8-5/8" — Totat Depth - ___________--—6
pPvC Flush Joint Diameter Length 2!
le pYC Flush Joint 20 Diameter - 4— __length —10° ——
Pack Size /J,_Q.Llf—"’_ g Sea I bentonlte
tatic Water Level —————————— GBOIOQIC Formation ' _
BLOWS PER 6" WELL IDENTIFICATION
ON SAMPLER DESIGN - OF SOILS/REMARKS
' = o'-6" Concrete
6"-5' Dark grey SILT, some medium gravel
o0
=
A
o
@
O
/
. 51.13'6"  Red to red brovn silty CLAY
=
a
V]
i
3]
A
—
—
Q
=

NOTE: Well set 116" below grade




HANDEX CORP, 360 Morgan Rood PO Box 522 Odento

Ql-iqndex

n. Maryiand 21113 (301) 674-3400

'BORING LOG - | e
?afgll No. 4 ___ Application No Permit No. FR-21- 5645
Date Dr|||ed 06-3-87 Coun Frederick lUse _vent
LOC&UUU 143 Frederick Road, arment, Md.
Own Exxon Company, USA Address __Houston. Texas
-Dr:llm Method Air Rotary Sampling Method _cuttines
Hole Ui ameter 8-5/8' Total Depth 136"
T PVC Flush Joint Diameter 4" Length 2!
Screen _
PVC Flush Joint Slot __20  Diameter 4~ Length — 10"
GravePPack Size #1 Morie Casing Seal bentonite
Static Water Level Geologic Formation
DEFTH | sampLe | BLOWS PER & WELL DENTIFICATION
SURFACE NUMBER | ON SAMPLER DESIGN | . OF SOILS/REMARKS
0'-3" Tanm to redbrown silty CLAY
—
g 3'_13'6" Red to redbrown silty CLAY
@ -
Q
5 /
- |
<]
M)
B R s
10' © NOTE: Well set 1'6" below grade slight odor at 3'
- strong odor at 10'
2
15"
20" | _




®

(O Handeax

-

HANDEX CORP., 360 Morgan Road. PO Box 522 Odenton. Maryland 24443 (301) 674-3100

G LOG . | | | .
3«31? f\s% f_ﬁé—g-ﬁ%\ppllcatgn NO. e Permit Lij\lo. . FR-8l-5046
e Dri =3= _ oun rederic p _ven
pate Dn”ed 143 Frederick Road}j armont, Md. S
Bouston, lexas '

_ IO%CSSTOH Exxon Company, USA “Address
Saping Method _CuEeings g

iling Method —_Air Rotary
Drill YN r—

Hole Diametel ——————

asing: :
¢ T pge ____pvC Flush Joint Diameter 4" Length 2
Screen _
Ty‘pe __PVC Flush Joint - Sjot 20 Diameter &% — Length 10" ————
Grave! Pack Size — #1 Morie Casing oeal ___bentonite
Static Water Level Geologic Formation ——
ggfg{ﬂ, SAMPLE | BLOWS PER 6" WELL DENTIFICATION
S | NUMEER ONSAMPLER |  DESIGN _ OF SOILS/REMARKS
. _____-________—-—___ 05" Concrete
I B
s"-2" Green brown gILT, trace sand
e =14}
[=]
___——._—____———___..—-— o=l
53]
l — —— o
__.—-——-—___—.—-———--_——- U
J— /
5' 51.11'  Red brown SILT, some/very fine sand
I DE—
R
I S =
QO
%——___——-— g
-~
J
o 5]
‘...-1
I R
W
10" | =
— _ 11'-13'6™ Brown to redbrown SILT, some sand
S —
HE—
IE—
1t ) -
7 : NOTE: Well set 1'6" below grade




!-|cmd¢zx ’

QANDEX CORP., 360 Morgan Road, PO

Box 522. Odenton. Maryland 21143 (301) 674-3100

ORING LOG - .
gven:Nb;__;___-___.@__-— Application No , Permit No. Fr-%1 -~ 5645
" Dale Drilled T 06-3-87 Coun Frederick Use _vent 7
L ocation —443 Frederick Road, Thurmont, Md.
 Qwner - Txxon Company, USA Address Houston, Lexas
Drilling Method —__Air Rotary Sampling Method cuttings __
~ Hole, ameter 8=/ Total Depth 138
) pVC Flush Joint Diameter 4" Length 2
Scregen _ . ]
| TyFe _ PVC Flush Joink Siot __20__ Diameter 4" length —10°
Gravel, Pack Size #1 Morie Casing Seal ___bentonite
Static Water Level Geologic Formation
DEFTH |gampie | BLOWS PER 6 WELL DENTIFICATION
BELOW
1 0'=5" Asphalt
. M4t Medium grey to dark grey SILT, some coarse
to medium gravel
S ol
-
o
m
)
o
] | 4'-13'6"  Brown to red brown SII;T, trace sand
5! /.f
=
a
)
-
8}
v
10! e
=
— NOTE: Well set 1'6" below grade
15°




Handex

le; ‘a‘meter

Casing:
sing:

#1 Morie

. '
SEX CORP., 360 Morgan Road PO Box 522 Odenton. Maryland 24113 (304) 674-3100
- Application No. Permit No. FR-%1-5548
06-3-87 County — Frederick Use _vent
143 Frederick Roa  Thurmont, Md.
. Exxon _Compan Address ~___Houston, Texas
_____,_lLRO‘EBTV hng Method __cuttings
5/8" Total Depth 136"
~ pyC Flush Joint Diameter __a"__ Length ——2°
PVC_Finsh Joint - Slot 20 Diameter __a" Length 18-
Casin Seal hentonite

: GravePPack Size

Geolo%xc Formation

- Static Water Level
ggfg\‘,j SAMPLE |  BLOWS PER 6" WELL IDENTIFICATION
SURFACE NUMBER ON SAMPLER DESIGN : OF SOILS/REMARKS
[ — 1| 0'=5" Asphalt
5"-5" Medium grey to dark grey SILT, some coarse
] to medium gravel
[=ls
=
-
4]
o
<
/
5' | 5'-11' Brown to redbrown 3ILT, trace sand
ol
Q
Q
h
18]
[dp]
l'-'q
—
-
10" =
11'-13'6" Red to dark prown SILT
NOTE: Well set 176" below grade
15"
_f___wv_—n___,.__-——-——"‘ - [ —
I B
-
207




Ql-lclndex

61 773 Annapol:s Road Gambrilis, MD 21054 (301) §23-2990

HAHDEX CORP., P.0. Box 2

'BORING LOG . , n_ v
?\?Ve;[?Ng Application No. Permit No. FR-%- $%1¥
ZDateDn[Ied To/10-10/11/83County Use
OCﬁtlon Bend s_Exwon R+, 15, Thurmont, MBD
0 Pawwon Co., .S AL Address 19830 iKnhKﬂ thd Aniling Springs, Pa.17007
Dnlh "Method —air rotary mpling Metho
Hole E(Jl ameter g Total Depth
" None Diameter Length
Screen _
P __None Slot Diameter _— Lengih
Gravel Pack Size Casing Seal
Siatic Water Level Mone Geologic Formation
Eéfo“& SAMPLE | BLOWS PER 6 WELL IDENTIFICATION
SURFACE NUMBER | ON SAMPLER DESIGN . . OF.SOILS/REMARKS
TT-20" Brown Clay ana cobbles, Some gravel
. , /
20! ¢ | /
20'-43'" Hard Gray Limestoné

40t

33'-.50" Softer Brown formation

— lgg'-74' Hard gray limestone, 1o water

60"

an?




HANDEX CORP, 360 Morgan Road, PO Box 522, Odenton Maryland 24143 (304} 674-3400

BORING LOG Ram ek P53

Well No, é)hca’[aon No (redrilled) Permit No, ___FR-73-8884

Daie Dﬁl[ed Aug 18 19, 1 Cgun¥ Frederick - Usa __monitor

|pcation Exxon S/S, 143 Frederick Road, Thurmont, Maryland

Owner __Exxon Company, USA Arddress Houston, Texas

Dnlim Method __ eir rotary Samplmg Method cuttings

Hole Diameter 12" to 20', 10" to 27'.8" to 41'; . Total Depth __566"

Gasmg
i Type __ PVC Flush Joint _. Diameter 4" lLength __10°

. Screen' ' ' ,

[D PVYC Flush Joint Slot __ 20 __ Diameter __4"  length .50
Gravel Pack Size _1/8" pea gravel Casing Seal ___grenuiar bentonite 2'67-4'
Static Water Level __12° Geologic Formation -

DEPTH | sampie | Bows PERG” | WELL ' IDENTIFICATION
BELOW
SURFACE NUMBER |  ON SAMPLER _ DESIGN ‘ OF SOILS/REMARKS
o 0'-27' LIMESTONE and quartzite GRAVEL, cobbles
o and boulders, brown sandy and clayey
3 matrix
poor return of drill cuttings, caving at
20" and 24'
Wet at 127,slight gasoline odor
207
27'-30'  LIMESTONE, (hard)
al 307-52'6" Brown LIMESTONE with solution channels,
ol increased water yield, increased gasoline
“ odor
@A | 32'6"-36" Fractured LIMESTONE
e
a
40! a2
36°-56'  Grey LIMESTONE (hard)
417-54' Drilled within previous berehold
60!
NOTE: Well yizld estimated greater than 30gpm
Well extends 3'6" above grade
80'
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Appendix C

Historical Analytical Data Graphs
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Benzene (ug/L)
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Benzene (ug/L)
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Benzene (ug/L)
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Benzene (ug/L)
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Benzene (ug/L)
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Appendix D

Sub-Slab Soil Gas Sampling and
Analysis Standard Operating
Procedure
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ARCADIS

SOP: Sub-Slab Soil-Gas Sampling and Analysis Using USEPA Method TO-15 — 2
Permanent Probe Approach
Rev. #: 1| Rev Date: November 14, 2008

l. Scope and Application

This document describes the procedures to install a sub-slab sampling port and collect
sub-slab soil-gas samples for the analysis of volatile organic compounds (VOCs) by
United States Environmental Protection Agency (USEPA) Method TO-15 (TO-15).
The TO-15 method uses a 6-liter SUMMA® passivated stainless steel canister. An
evacuated SUMMA canister (less than 28 inches of mercury [Hg]) will provide a
recoverable whole-gas sample of approximately 5.5 liters when allowed to fill to a
vacuum of 2 inches of Hg. The whole-air sample is then analyzed for VOCs using a
guadrupole or ion-trap gas chromatograph/mass spectrometer (GS/MS) system to
provide compound detection limits of 0.5 parts per billion volume (ppbv).

The following sections list the necessary equipment and detailed instructions for
installing sub-slab soil-gas probes and collecting soil-gas samples for VOC analysis.

Il. Personnel Qualifications

ARCADIS field sampling personnel will have current health and safety training, including 40-hour
HAZWOPER training, site supervisor training, site-specific training, first-aid, and
cardiopulmonary resuscitation (CPR), as needed. ARCADIS field sampling personnel will be
well versed in the relevant standard operating procedures (SOPs) and possess the required
skills and experience necessary to successfully complete the desired field work. ARCADIS
personnel responsible for leading sub-slab soil-gas sample collection activities must have
previous sub-slab soil-gas sampling experience.

lll.  Equipment List

The equipment required to install a permanent sub-slab vapor probe is presented
below:

Electric impact drill;

5/8-inch and 1-inch-diameter concrete drill bits for impact drill;

Stainless steel vapor probe (typically 3/8-inch outside diameter [OD], 2- to 2.5-
inch long (length will ultimately depend on slab thickness), 1/8-inch inside
diameter [ID] pipe, stainless steel pipe nipples with 0.5-inch OD stainless steel
coupling, and recessed stainless steel plugs per DiGiulio et. al., 2003);

Photoionization detector (PID);

Teflon tubing; and

\\arcadis-us\officedata\newtown-pa\sop-library\reformatted sops 2008\air sops\425199 - sub-slab soil-gas sampling & analysis - method to-15-permanent probe approach.doc



ARCADIS SOP: Sub-Slab Soil-Gas Sampling and Analysis Using USEPA Method TO-15 — 3
Permanent Probe Approach
Rev. #: 1| Rev Date: November 14, 2008
Quick-setting hydraulic cement powder

Kneeling pad

The equipment required for soil-gas sample collection is presented below:

Stainless steel SUMMA® canisters (order at least one extra, if feasible);

Flow controllers with in-line particulate filters and vacuum gauges; flow
controllers are pre-calibrated to specified sample duration (e.g., 30 minutes, 8
hours, 24 hours) or flow rate (e.g., 200 milliliters per minute [mL/min]); confirm
with the laboratory that the flow controller comes with an in-line particulate
filter and pressure gauge (order at least one extra, if feasible);

1/4-inch ID tubing (Teflon®, or similar);

Twist-to-lock fittings;

Stainless steel “T” fitting (if collecting duplicate [i.e., split] samples);

Portable vacuum pump capable of producing very low flow rates (e.g., 100 to
200 mL/min) with vacuum gauge;

Rotameter or an electric flow sensor if vacuum pump does not have a flow
gauge;

Tracer gas source (e.g., helium);

PID;

Appropriate-sized open-end wrench (typically 9/16-inch and %2");
Chain-of-custody (COC) form;

Sample collection log (attached); and

Field notebook

\\arcadis-us\officedata\newtown-pa\sop-library\reformatted sops 2008\air sops\425199 - sub-slab soil-gas sampling & analysis - method to-15-permanent probe approach.doc



ARCADIS

SOP: Sub-Slab Soil-Gas Sampling and Analysis Using USEPA Method TO-15 — 4
Permanent Probe Approach
Rev. #: 1| Rev Date: November 14, 2008

V. Cautions

Sampling personnel should not handle hazardous substances (such as gasoline),
permanent marking pens, wear/apply fragrances, or smoke cigarettes/cigars before
and/or during the sampling event.

Care should also be taken to ensure that the flow controller is pre-calibrated to the
proper sample collection time (confirm with laboratory). Sample integrity is maintained
if the sampling event is shorter than the target duration, but sample integrity can be
compromised if the event is extended to the point that the canister reaches
atmospheric pressure.

Care must be taken to properly seal around the vapor probe at slab surface to prevent
leakage of atmosphere into the soil vapor probe during purging and sampling.
Temporary points are fit snug into the pre-drilled hole using Teflon® tape and a
hydrated bentonite seal at the surface. Permanent points are fit snug using quick-
setting hydraulic cement powder.

A Shipping Determination must be performed, by DOT-trained personnel, for all
environmental and geotechnical samples that are to be shipped, as well as some
types of environmental equipment/supplies that are to be shipped.

V. Health and Safety Considerations

Field sampling equipment must be carefully handled to minimize the potential for injury
and the spread of hazardous substances. For sub-slab vapor probe installation,
drilling with an electric concrete impact drill should be done only by personnel with
prior experience using such a piece of equipment.

VI.  Procedure
Permanent Vapor Probe Installation

Permanent sub-slab soil vapor probes are installed using an electric drill and manual
placement of the probe. Drill a 1-inch-diameter hole, approximately 1-inch deep, in the
concrete and then use the 5/8-inch-diameter drill to advance the hole to approximately
3 inches below the base of the floor slab. The vapor probe is inserted into the hole
and grouted with a quick-setting hydraulic cement powder. The vapor probe is
equipped with a recessed threaded cap and stainless steel threaded fitting or
compression fitting to allow collection of a soil gas sample through the stainless steel
tubing. The vapor probe and tubing will be purged with a portable sampling pump
prior to collecting the soil gas sample.

\\arcadis-us\officedata\newtown-pa\sop-library\reformatted sops 2008\air sops\425199 - sub-slab soil-gas sampling & analysis - method to-15-permanent probe approach.doc



ARCADIS

SOP: Sub-Slab Soil-Gas Sampling and Analysis Using USEPA Method TO-15 — 5
Permanent Probe Approach
Rev. #: 1| Rev Date: November 14, 2008

1. Remove, only to the extent necessary, any covering on top of the slab (e.g.,
carpet).
2. Drill a 5/8-inch-diameter hole through the slab using the electric drill. (Optional:

Although not required, use a source of dust control/suppressant during drilling
operations.)

3. Advance the hole to approximately 3 inches beneath the bottom of the slab.
4. Overdrill the upper 1 inch of slab to a hole diameter of 1 inch.
5. Insert the vapor probe so that it sits flush with the top of the slab.

6. Use a quick-setting hydraulic cement to grout the probe in-place and allow the
grout to set.

7. Purge the soil vapor probe and tubing with a portable sampling pump prior to
collecting the soil-gas sample (see sample collection section below).

8. Proceed to soil-gas sample collection.
9. When sub-slab soil-gas sampling is complete, plug the soil vapor probe opening
with a stainless steel plug. Ensure that the probe is well sealed and will not pose
a tripping hazard
Sub-Slab Soil-Gas Sample Collection
Preparation of SUMMA®-Type Canister and Collection of Sample
1. Record the following information in the field notebook, if appropriate (contact the
local airport or other suitable information source [e.g., site-specific
measurements, weatherunderground.com] to obtain the information):
a. wind speed and direction;
b. ambient temperature;

C. barometric pressure; and

d. relative humidity.
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2. Connect a short piece of Teflon tubing to the sub-slab sampling port using a
swage lock fitting.

3. Connect a portable vacuum pump to the sample tubing. Purge 1 to 2 (target
1.5) volumes of air from the vapor probe and sampling line using a portable
pump [purge volume = 1.5 Pi r2h] at a rate of approximately 100 mL/min.
Measure organic vapor levels with the PID. Lower flow rates maybe necessary if
the slab is built directly on clay to avoid excessive vacuum.

4. If necessary, check the seal established around the soil vapor probe by using a
tracer gas (e.g., helium) or other method established in the state guidance
documents. [Note: Some states (e.g., New York) may not require use of a
tracer gas in connection with sub-slab sampling. Refer to the Administering
Tracer Gas SOP, adapted from NYSDOH 2005, for how to use a tracer gas.]

5. Remove the brass on stainless steel plug from the SUMMA® canister and
connect the flow controller with in-line particulate filter and vacuum gauge to the
SUMMAR® canister. Do not open the valve on the SUMMA® canister. Record
in the field notebook and on the COC form the flow controller number with the
appropriate SUMMA® canister number.

6. Connect the Teflon sample collection tubing to the flow controller and the
SUMMAR® canister valve. Record in the field notebook the time sampling began
and the canister pressure.

7. Connect the other end of the polyethylene tubing to the sub-slab sampling port.

8. Open the SUMMA® canister valves. Record in the field notebook the time
sampling began and the canister pressure.

9. Take a photograph of the SUMMA® canister and surrounding area.
Termination of Sample Collection

1. Arrive at the SUMMA® canister location at least 10 to 15 minutes prior to the
end of the required sampling interval (e.g., 30 to 60 minutes).

2. Record the final vacuum pressure. Stop collecting the sample by closing the

SUMMA® canister valves. The canister should have a minimum amount of
vacuum (approximately 2 inches of Hg or slightly greater).
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3. Record the date and local time (24-hour basis) of valve closing in the field
notebook, sample collection log (attached), and COC form.

4. Remove the particulate filter and flow controller from the SUMMA® canister, re-
install the brass plug on the canister fitting, and tighten with the appropriate
wrench.

5. Package the canister and flow controller in the shipping container supplied by

the laboratory for return shipment to the laboratory. The SUMMA® canister
does not require preservation with ice or refrigeration during shipment.

6. Complete the appropriate forms and sample labels as directed by the laboratory
(e.g., affix card with a string).

7. Complete the COC form and place the requisite copies in a shipping container.
Close the shipping container and affix a custody seal to the container closure.
Ship the container to the laboratory via overnight carrier (e.g., Federal Express)
for analysis.

VIl.  Waste Management
No specific waste management procedures are required.
VIIl. Data Recording and Management

Measurements will be recorded in the field notebook at the time of measurement with
notations of the project name, sample date, sample start and finish time, sample
location (e.g., GPS coordinates, distance from permanent structure [e.g., two walls,
corner of roomy]), canister serial number, flow controller serial number, initial vacuum
reading, and final pressure reading. Field sampling logs and COC records will be
transmitted to the Project Manager.

IX.  Quality Assurance

Soil-gas sample analysis will be performed using USEPA TO-15 methodology. This
method uses a quadrupole or ion-trap GC/MS with a capillary column to provide
optimum detection limits. The GC/MS system requires a 1-liter gas sample (which can
easily be recovered from a 6-liter canister) to provide a 0.5-ppbv detection limit. The
6-liter canister also provides several additional 1-liter samples in case subsequent re-
analyses or dilutions are required. This system also offers the advantage of the
GC/MS detector, which confirms the identity of detected compounds by evaluating
their mass spectra in either the SCAN or SIM mode.
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, ARCADIS Sub-Slab Sample Collection Log

Infrastructure, environment, facilities Sample ID:
Client: Boring Equipment:
Project: Sealant:
Location: Tubing information:

. . Miscellaneous
PEfEEl aF Equipment:
Samplers: Subcontractor:

Moisture Content of

Sample Point Location: Sampling Zone (circle Dry / Moist

one):

Approximate Purge

=amplingbERHE Volume and Method:

Time of Collection:

Instrument Readings:

Canister Relative Pressure PID
. Pressure Temperature C Air Speed Differential
Time . Humidity . : (ppm or
(inches of (ForC) (%) (ft/min) (inches of b)
HG) ° H20) pp

SUMMA Canister Information:

Size (circle one): 1L 6L
Canister ID:

Flow Controller ID:

General Observations/Notes:

Approximating One-Well Volume (for purging): When using 1%-inch “Dummy Point” and a 6-inch sampling interval,
sampling space will have a volume of approximately 150 mL. Each foot of ¥-inch tubing will have a volume of approximately
10 mL.

Please record current weather information including wind speed and direction, ambient temperature, barometric
pressure and relative humidity via a suitable information source (e.g., weatherunderground.com).
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