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Initial Potable Well Impacts
(November/December 2002)

“My water tastes like gasoline”

Initially, 7 of 32 total potable wells sampled s
MTBE and benzene impact, southwest cor
development

Detected MTBE concentration ran

ppb
Detected benzene conce
480 ppb

Carbon filters in
sampling
Contami




Spring 2003
Geoprobe Investigation Results

Investigation to identify potential RPs
No significant soil impact by MTBE and k
Detected high benzene concentration

— 1,000 ppb at Site #1: GP-03 (2C
Detected high MTBE conce

— 13,000 ppb adjacent tc
Existing wells on Site




Former LUST (1995-1998)
Prior to MTBE testing requirement

Area reported to be served by public water
Bioscreen modeling used for closure:

— Highest total BTEX ever observed in gv
degrade within 300 feet, default val

Residual soil contamination in old
BTEX, 2100 ppm TPH following




Former LUST (1984-1993)
Tanks installed in 1981, removed
in 1991

Catastrophic release in 1984

Free product removal and P&T, overexcave
when tanks removed

MTBE included in analytes entire ti
New tanks in 1993 — double we

Geoprobe sample on downg
boundary with 13 ppm M




Site 3

Virgin site until double wall
system installed in 2001
Monitoring wells on site are
Geoprobe samples dov

Eliminated as pote




: _ '.‘:.!.?‘._l"'ﬁ
%




Service Area — Tidewater Utilities

BREAKWATER
ESTATES

Truitt’'s
Midway
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Tru-Vale Acres Neighborhood
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& Agricultural Well
B Impacted Properties

SITE#3
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Multilevel Monitoring Wells
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Multilevel Well Construction

Screen intervals

10-30
40-45
55-60
70-75
85-90
Feet bgs
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Log of Boring: CW-12 Project Code: 1753
Date Started: 3/14/2005 Project Name: Pep-Up - Rehoboth
Date Completed: 3/14/2005 Drilled By: Earth Matters, Inc.
Total Depth (ft): 90.00 Logged By: Jerome Wentz
Boring Diameter (in): 8 Drill Rig: Simco 2800
Bedrock Depth (ft): N/A Drill Method: Mud Rotary

[ J
I yP 1 C al Elevation (ft-msl): N/A Sampling Method: N/A

Lithological Well
Construction Sommants

Cluster Well |-

manhole and
Gravel zones only logged i concrete pad.
from soil cuttings. i ieglg:dtl?m

Construction e =

bentonite chips
from 8'-2" bgs.

PID Units
Interpreted
Lithology

#2 sand pack
from &' to bottom
of borehole.

Casing to
surface.

Well E: 10-siot 1"
PVYC screen from
30'-10° bgs.

Well D: 10-siot 1"
PVC screen from
45'-40' bgs.

Well C: 10-slot 1*

GW: Gravel zone 58-60". -

Well B: 10-slot 1"
PVC screen from
75-70' bgs.

PP e |

-90
)
-95

Environmental Alliance, Inc. Page 1 of 1




Installation of Multilevel Wells

Sampling intervals
10-30’
40-45’
55-60’
70-75
85-90’










Split Spoon Samples — Tru-Vale Drilling




Fenced Lithologic Cross-Section: Rehoboth, DE

MH
.GW
GP
CL

CH

SW: Well graded sands or gravelly sands, little or no fines
SP: Poorly graded sands or gravelly sands, little or no fines
SM: Silty sands, sand-silt mixtuers

SC: Clayey sands, sand-clay mixture

Pt: Peat and other highly organic soils

ML.: Inorganic silts and very fine sands, rock flour, silty or clayey fine sands or clayey silts with slight plasticity.
MH: Inorganic silts, micaceous or diatomaceous fine sandy or silty soils, elastic silts

GW: Well graded gravels or gravel-sand mixtures, little or no fines

GP: Poorly graded gravels or gravel-sand mixtures, little or no fines

CL: Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, lean clays

CH: Inorganic clays of high plasticity, fat clays
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® Cluster Well (55 - 60 ft)
Benzene Concentration (ug/L) DEVEL OPMENT # 1

[os-10
B i1-150
[ ]151-250
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[ ]100.1- 2000
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0 125 250 500 Feat

® Cluster Well (55-601)
MtBE Concentration (ug/L) DEVELOPMENT £ 1

[ lo5-500
I 50.1-100.0
[ 100.1- 200.0
[ ]200.1-4000
| |400.1-800.0

| ]800.1-1,600.0
[ ]1,600.1-32000
[ 3.200.1 - 6,400.0
I 6.400.1 - 12,800.0

SITE#3

ROUTE 1

SITE#2

DEVELOPMENT # 2




Screened Well Concentrations: Rehoboth, DE

\{\ 7 - Benzene - Spring 2004 AL s
T Concentrations shown at screen\int\e\rva‘l\d\wtected within a well and lithology shown between well lo/cafi-eusr //"‘-\ e < e
i R ¥ S = 4 O 4 il o
- W . . 7 A Sy e P ¢
R 4 —H E | L L NS S
< b e " 1 ugT 22 ug/l . 44 ug/l 66 ug/l 88 ug/l 110 ug/l P o s Y N s Vgl W
B, ) | | ‘ e, S s AN P~ 4 4
. S g : { | | 7z ey b T ’ ey g
BT ] . / g S
<7 P 1 ) A ,
7 <
e
2 \\‘\,\ 2 =]
o S 71 B r= e s P
///// F 2 Z < 7“\\/ & :‘ ‘e i
— T
= " | o
8 S e
il @3“
/// # o \
/// // e //,
P 5
S L~
I d
e 2
SRy - Pl W - \}
R -~
“uscs \\\ .
e i
S \.\\ \‘\
(\\ Y L
R e 2 S
5 Y 2. o

SM “\. \\‘/‘\ <
e i o
Pt TS

11" | T

-

SW: Well /gféded sands or gravelly sands, little or no ﬁnesl‘ ‘l

MH SP: Poorly graded sands or gravelly sands, little or no ﬁnq‘s;'
SM: Silty sands, sand-silt mixtuers i

.GW SC: Clayey sands, sand-clay mixture

Pt: Peat and other highly organic soils

GP ML: Inorganic silts and very fine sands, rock flour, silty or clayey fine sands or clayey silts with slight plasticity.
MH: Inorganic silts, micaceous or diatomaceous fine sandy or silty soils, elastic silts

CL GW: Well graded gravels or gravel-sand mixtures, little or no fines

GP: Poorly graded gravels or gravel-sand mixtures, little or no fines
CL: Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, lean clays
CH: Inorganic clays of high plasticity, fat clays
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Screened Well Concentrations: Rehoboth, DE
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SP: Poorly graded sands or gravelly sands, little or nq ﬁnﬂs = &
___SM: Silty sands, sand-silt mixtuers L A

SC: Clayey sands, sand-clay mixture

Pt: Peat and other highly organic soils

ML: Inorganic silts and very fine sands, rock flour, silty or clayey fine sands or clayey silts with slight plasticity.

MH: Inorganic silts, micaceous or diatomaceous fine sandy or silty soils, elastic silts
. CL GW: Well graded gravels or gravel-sand mixtures, little or no fines

] GP: Poorly graded gravels or gravel-sand mixtures, little or no fines
CL: Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, lean clays

CH: Inorganic clays of high plasticity, fat clays



Benzene (ug/l)

o1

Benzene — August 2004

W Wl geraleed sands o gravelly sande, Tintle o po Bnes

2 Powvrly graded sand= or gravelly sands, litile or no fnes

Shd: Silty sands, sand-silt mixiuvers

SC: Clavey samds, sond-clay mixture

Pr: Peat and otaer highly organic soils

WL Inorganic silts and very fine sands, rock Mour, silny or clayvey fine sonds o clayey silts with slight plastcin,

norganic silis, micaceous or dinlomaceous Mo sandy or silty aoile, slastic silis

CA: Well grad ed pravele o gravel-samnd mixiores, little or noe ines

il Pasorly preaded pravels or gravel-sand mmistores, Ltle or e Anes

L Inorganic clays of low o mediun plasticity, gravelly clavs, sandy clavs, loan clavs
: Imorganic clays of high plasticity. fat clays
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P—— 5 - b MTBE — August 2004
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Benzene

10-30 ND
40-45 ND

55-60 ND

70-75 ND

85-90 ND

10-30 3J
40-45 ND
55-60 ND
70-75 ND

10-30 440
40-45 300
55-60 560
70-75 210

Cw-8
10-30 330
40-45 210
55-60 140
70-75 110

10-30 ND [ =

40-45 ND
55-60 ND
70-75 ND
85-90 ND

CW-6
10-30 ND
40-45 ND
55-60 ND
70-75 ND
85-90 ND

Nov 2004




10-30 ND
40-45 ND

55-60 ND

70-75 ND

85-90 2J

10-30 11000
40-45 4500

70-75 2700

Cw-8
10-30 97
40-45 490
55-60 730
70-75 770

10-30 1J
40-45 ND
55-60 ND
70-75 ND
85-90 ND

Cw-1
10-30 9
40-45 17
55-60 960
70-75 1200
85-90 0.9J

Cw-6
10-30 ND
40-45 0.8J
55-60 0.9J
70-75 19
85-90 ND

10-30 1J
40-45 140
55-60 240
70-75 ND
85-90 ND

Nov 2004




10-30 ND
40-45 ND

55-60 ND

70-75 ND

85-90 ND

10-30 1000
40-45 480
55-60 870
70-75 310J

Cw-8
10-30 ND
40-45 24J
55-60 39J
70-75 37

10-30 ND [ =

40-45 ND
55-60 ND
70-75 ND
85-90 ND

CW-6
10-30 ND
40-45 ND
55-60 ND
70-75 ND
85-90 ND

10-30 ND
40-45 ND
55-60 ND
70-75 ND
85-90 ND

Nov 2004




10-30 ND
40-45 ND

55-60 ND

70-75 ND

85-90 ND

10-30 440
40-45 300
55-60 560
70-75 210

10-30 330
40-45 210
55-60 140
70-75 110

10-30 ND [ =

40-45 ND
55-60 ND
70-75 ND
85-90 ND

CW-6
10-30 ND
40-45 ND
55-60 ND
70-75 ND
85-90 ND

Nov 2004




Pilot Test
Point/Monitoring
Point Construction

2" PVC CASING

#2 SAND

BENTONITE

#00 SAND
#2 SAND

BENTONITE

#2 SAND

/— BENTONITE

———— 91 PV 20 S1.OT SCREE

i /V #2 SAND

TRUVALE
Rehoboth, Delaware

PILOT TEST POINT/
MONITORING POINT CONTRUCTION







Combined AS/SVE Radius of Influence
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PEP-UP #11
REHOBOTH BEACK, DELAWARE
COMBINED AS/SVE RADIUS OF INFLUENCE




Shallow Groundwater Remediation
Process and Instrumentation Diagram

LEVEL SWITCH HIGH HIGH
VACUUM SWITCH LOW
MOTOR

PRESSURE INDICATOR
SAMPLE PORT
TEMPERATURE INDICATOR
VACUUM INDICATOR

BUTTERFLY VALVE

INTERLOCK

GATE VALVE

CHECK VALVE

VACUUM / PRESSURE
RELIEF VALVE

BALL VALVE
BALL VALVE W/SILENCER
ALARM LIGHT

RUN LIGHT

CONTROL LINE

‘ :ﬂxéﬁiz ® O X

PROCESS LINE

PEP-UP #11
ALARMS AND INTZRLOCKS; REHOBOTH BEACH, DELAWARE

1 MOISTURE SEPARATOR HIGH HIGH LEVEL SHALLOW GROUNDWATER REMEDIATION
2 SVE VACUUM SWITCH LOW PROCESS & INSTRWENTAHONDMLTRAH
3 AIR TREATMENT DEVICE ALARM Environmental Alliance, Inc.

1812 Newport Gap Pike - Wilmington, DE 19808
Phone: (302) 995-7544 - Fax: (302) 995-0941
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Additional Potable Well Impacts
Adjacent to Site #2 — June 2004

New well impacts in second residential de
4 domestic wells and one agricultur
Maximum MTBE concentratic

Maximum Benzene conc
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- L @  Previous Boring Location
o &~ Proposed Well Loction
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]
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1812 Newport Gap Pike - Wilmington, DE 19808
Phone; (302) 995-7544 - Fax: (302) 995-0941

Rehoboth, Delaware

AREA OF BENZENE DETECTED
IN GROUNDWATER TO DATE
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SEE DRAWING

SPPROVED@Y. | PAOECTHA
RK 088

oATE
o408

FIGURE H




P "W ¥ Y] RR WL . T ¥ T - s o RAR, T RSN

0.25

0i5 Miles

Environmental Alliance, Inc.

| 1812 Newport Gap Pike - Wilmington, DE 19808

Phone; (302) 995-7544 - Fax: (302) 995-0941

Rehoboth, Delaware

AREA OF MTBE DIRECTED
IN GROUNDWATER TO DATE

AN Y
[

FILEHAME
STE WP

SCALE
SEE DRAWING

SPPROVED 8.
Rk

PROECT o
088

oATE
o408

FIGURE H




Status of Site 1

¢ Onsite and offsite delineation of 1500 foot
long plume, using multilevel sampling wit
cluster wells. Some domestic wells will b
converted to monitoring wells.

e Pilot test for onsite remediation cc

AS/SVE system installed and re

e Public water line has bee
Vale Acres. Connected 16
13 threatened wells.

be connected.

e Evaluating op
remediatic




Status of Site 2

e Notice of Violation when RP refused to
investigate.

e Notice of Intent to take over and cost recc
when RP still refused

 Temporary wells onsite to confirm

e Paired monitoring wells insta

e Periodic vacuum truck extr:
hottest well

* Reluctantly took ove
wells, maintenar

e Some offsite
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Ludwig Residence

—e— BENZENE

—s— METHYL TERT-BUTYL ETHER
—a— TERT-AMYL METHYL ETHER
—m— TERT-BUTYL ALCOHOL

—x— TOTAL VOCS

Tull Residence

—e— BENZENE

—s— METHYL TERT-BUTYL ETHER
—a— TERT-AMYL METHYL ETHER
—=— TERT-BUTYL ALCOHOL

—x— TOTAL VOCS




Service Area — Tidewater Utilities
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Wellhead Protection Areas
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Site 1 — Costs to Date

* Costs for investigation - $300,000-400,(

e Costs for carbon filters and do
sampling - $250,000

e Costs for installation and
AS/SVE system onsite

e Cost for extensior
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