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July 17, 2009

Mr. Bamey Durrett

General Manager

Fauquier County WSA

7172 Kennedy Road
Warrenton, VA 20187-3907

Re:  Marshall Service Area — Geophysical Surveys Performed on the Leachman
Property

Dear Barney,

As a continuation of our groundwater exploration and development program for the
Marshall Service Area, Emery & Garrett Groundwater, Inc. (EGGI) is pleased to present the
results of our geophysical investigation of the three land parcels owned by Mr. Leachman.
These lands are referred to as Parcel #1, Parcel #2, and Parcel #3 (Figures 1, 2 and 3).

Two geophysical methods were utilized during this investigation -- magnetic/ VLF and
electrical resistivity. Approximately 27,000 feet of magnetic/VLF and 18,600 feet of electrical
resistivity geophysical surveys were completed on Mr. Leachman’s properties. The specific
geophysical anomalies used to help locate the proposed test well sites are shown on graphs L20,
L90, L150, R6, R7, and R11, which are attached for your review.! Furthermore, Figure 1 shows
the location of the survey lines.

With regard to potential contaminant threats to groundwater quality, some
commercial/industrial and other land uses of concern were identified near Parcels #2 and #3,
such that the quality of the groundwater resources could be potentially degraded (Figure 3)°.
However, only after test wells have been drilled and representative samples of the groundwater
have been chemically analyzed will the quality of the available water resources be fully known.

From the analyses of the data collected, combined with other hydrogeologic information
we have previously acquired and evaluated for the area, we have identified five proposed
exploratory test well sites labeled FMA-L1, FMA-L2, FMA-L3, FMA-L4, and FMA-LS (Figures
1 and 2). These exploratory well sites have been ranked according to their relative favorability,
such that FMA-L1 is considered more favorable for groundwater development than site FMA-
L2, etc. We are encouraged by the data and recommend that permits be acquired so that one or
more of these sites can be drilled to test the capacity of the fractured bedrock aquifer at these
specific locations. Please note that proposed Test Wells FMA-L1, FMA-L3, and FMA-LS are

! Data for survey lines 4130, 4140, 470, 4180, and 4R1 were collected during our 2008 Phase II investigation of
the Marshall Service Area.

? Please refer to the information in our Phase I report of 2007 on potential contaminant threats to groundwater
quality in the Marshall area.
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not far from existing supply Wells FSC-1, FSC-4, PW-1, and PW-2 (Figure 2). A long-term
pumping test and monitoring program would need to be implemented to determine if the
simultaneous use of these wells would have any adverse effects on their individual capacities or
on other groundwater users in the area.

I hope the information contained herein is responsive to your needs. Please let me know
when we might be able to proceed with the permitting of the proposed exploratory test well sites.

Best regards,

Ken Hardcastle, Ph.D_, P.G.
Project Manager

Emery & Garrett Groundwater, Inc.

ViVafauquier\iMarshall2006\Ph2\B.DurrettLtr on Leachman Eval 7-17-09.doc
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APPENDIX A

MAGNETOMETER AND VLF SURVEYS

Emery & Garrett Groundwater, Inc.



Groundwater Investigation - Phase I1 Survey Line L10
Fauquier County Water & Sanitation Authority
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Marshall, Virginia
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Groundwater Investigation - Phase 11 Survey Line L20
Fauquier County Water & Sanitation Authority
Data for Geophysical Survey Line
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Groundwater Investigation - Phase I1 Survey Line L30
Fauquier County Water & Sanitation Authority

Data for Geophysical Survey Line
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Operators Initial;FMA-Leachman ENVI graphs.xls;L.30 Emery & Garrett Groundwater, Inc.
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Groundwater Investigation - Phase 11 Survey Line L40
Fauquier County Water & Sanitation Authority
Data for Geophysical Survey Line
L40
West-northwest East-southeast
52200
52150
" 52100
& | 52050 ¢
S 8| s20 t
2 E 51950 |
e K| s1900 +
é" 51850 |
51800 |
51750 +
51700 e e ST e

Operators Initial;FMA-Leachman ENVI graphs.xls;L40

S = e o
o o« oo O

—_— = = = e

- 5 @
E?g g ; e N G G G - el e o T e
EE i o T S MO =l s e i S o
&1 & 3 =8 §

VLF Station Monitored: LaMoure, North Dakota: 25.2 kHz

O‘U‘MN\DS

Comment Code #s: 1-Swale, 2-Outcrop, 3-Wire Fence, 4-Metal (dump, building, car), 5-Overhead/Buried Utility

Station number along geophysical survey line
(Approximately 28 feet between stations)

Geophysical Signature of the Bedrock Underlying
Leachman Parcels
Marshall, Virginia

1
5 = 20 =
& {15 ;
o 1 10 =
£¢ .| &€
.g — 0 el
E —8— In-Phase (%) 10 :
Out-of-Phase (%) -15 §
A T S e e | _)()
VLF Station Monitored: Cutler, Maine: 24.0 kH
30 o ————— 20 §
§ 20 + —— In-Phase (%) ‘ 15 £
£ '—&— Out-of-Phase (%) +10 |'%
D 10 + : 15 =
P 8
Ry - : . EEREEREEEEIEE EE R gy
E¥ 0 E """ Station Not Monitored j 0 BE
'§ 10 4 L 5 =
& 10 5
[ 20
= a5 | e
- 30 20 |5

Emery & Garrett Groundwater, Inc.



B EE

S N N IR e

Groundwater Investigation - Phase 11 Survey Line L50
Fauquier County Water & Sanitation Authority
Data for Geophysical Survey Line
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Groundwater Investigation - Phase 11 Survey Line L60
Fauquier County Water & Sanitation Authority
Data for Geophysical Survey Line
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Groundwater Investigation - Phase I1 Survey Line L70
Fauquier County Water & Sanitation Authority

Data for Geophysical Survey Line
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Groundwater Investigation - Phase 11 Survey Line L80
Fauquier County Water & Sanitation Authority
Data for Geophysical Survey Line
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Groundwater Investigation - Phase I1 Survey Line L90
Fauquier County Water & Sanitation Authority
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Groundwater Investigation - Phase I1 Survey Line L100
Fauquier County Water & Sanitation Authority '
Data for Geophysical Survey Line
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Groundwater Investigation - Phase 11 Survey Line L110
Fauquier County Water & Sanitation Authority
Data for Geophysical Survey Line
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Groundwater Investigation - Phase 11 Survey Line L120
Fauquier County Water & Sanitation Authority
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Groundwater Investigation - Phase 11 Survey Line L130
Fauquier County Water & Sanitation Authority
Data for Geophysical Survey Line
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Groundwater Investigation - Phase 11 Survey Line L140
Fauquier County Water & Sanitation Authority
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Groundwater Investigation - Phase I1 Survey Line L150
Fauquier County Water & Sanitation Authority
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Groundwater Investigation - Phase 11 Survey Line L160
Fauquier County Water & Sanitation Authority
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Groundwater Investigation - Phase I1 Survey Line L170
Fauquier County Water & Sanitation Authority
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_ald

Groundwater Investigation - Phase I1

Fauquier County Water & Sanitation Authority

Magnetic Reading
(gammas)

In-Phase

(%)

VLF Reading

VLF Reading: In-Phase
(%)

Comment
Code #

Operators Initial; FMA-Leachman ENVI graphs.xls;4L.30

Data for Geophysical Survey Line
41.30

Northwest

52500
52450 +
52400 +
52350 +
52300 +
52250 |
52200 +
52150 +
52100 +
52050 +
52000

ISEURRERERNBNEBEER]
TrTTTreT "

IR CURERE AR RS RER RN AN URNE U NN ARRRRRURRUNARARNT]
LARARARERE R} EREER] mEERER

70 4 +In-Phase (%)
i  —— Out-of-Phase (%)
30 8 . .
| Station Not Monitored
10
30
-50 == E—
VLF Station Monitored: LaMoure, North Dakota: 25.2 kHz
— v [=a) o { g wy
=] v <t = {2} o (o]
30 10
20 + e T + 5
—— In-Phase (%)
to

10 1 —— Out-of-Phase (%)

0 frettdeted g b ] -5
-10 + -10
-20 + -15
30 -20

2 “

4 =5 o5

o e * S R S e e T o

e s e T -

1 au T & -

- o ohn M b~ = g
L= e T A s B s T |

Comment Code #s: 1-Swale, 2-Outcrop, 3-Wire Fence, 4-Metal (dump, building, car), 5-Overhead/Buried Utility

Station number along geophysical survey line

(Approximately 28 feet between stations)

Geophysical Signature of the Bedrock Underlying
Potential Groundwater Development Zone FMA-4
Marshall, Virginia

Southeast

VLF Reading: Out of Phase

VLF Reading: Out of Phase

Survey Line 4L30

(%)

(%)

Emery & Garrett Groundwater, Inc.



Groundwater Investigation - Phase 11
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Groundwater Investigation - Phase 11 Survey Line 4170
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APPENDIX B

ABEM ELECTRICAL RESISTIVITY SURVEYS
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