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Nightingale Geologic Consultants, P.C. (NGC) and Griffith Enterprises, Inc., on behalf of

Exxon Company, U.S.A., are submitting this report for the referenced site.

A soil vapor extraction and aquifer air sparge system are currently operational at the site.
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have questions or comments regarding this site. Frank Medlin, of Exxon, can be reached at 704-
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Report Cettification

The geological and hydrogeological evaluations contained within this
groundwater monitoring report were prepared in accordance with generally

accepted scientific practices, and are based on our understanding of the site and
data provided to us by others.
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Introduction

The following is the groundwater monitoring report for Exxon RAS #4-3998,
located at 4701 West Market Street., in Greensboro, North Carolina (Figure 1).
The responsible party for this site is:

Exxon Company, U.S.A.
P.O. Box 30451
Charlotte, NC 28230

This report was prepared in accordance with the following document: The
Groundwater Section Guidelines for the Investigation and Remediation of Soil
and Groundwater published by the State of North Carolina Department of
Environment and Natural Resources, Division of Water Quality, Groundwater
Section, January 2, 1998. This report was prepared by Nightingale Geologic
Consultants, P.C. (NGC), a licensed geological corporation, and Griffith
Enterprises, Inc.

There was no groundwater gauging or groundwater sampling performed during
the second calendar quarter of 1998. The SVE/AAS remediation system off-gas
was last sampled on 4/6/98. Remediation system operation and maintenance is

performed monthly. <ee ”/;% /4 1985 o /60/

Discussion of Sampling Results

The groundwater monitoring wells associated with this site have been sampled
(Table 1, Table 2) and gauged (Table 3, Table 4) periodically since wells were
first installed in 1992. Select monitoring wells were most recently sampled in
December 1997. Free product (NAPL) has not been present in monitoring wells
on-site.

An aquifer air sparge/soil vapor extraction (AAS/SVE) system was installed and
operated from the second quarter 1996 through the present. A table of SVE off-
gas analytical results is presented as part of Table 5.

A site location map is presented in Figure 1. A site configuration map is
presented as Figure 2. A map illustrating the direction of groundwater flow for
water table conditions is presented as Figure 3 The dissolved phase
hydrocarbon plume is presented as Figure 4. Cross sections from the CSA
report are presented in Figures 5 and 6.

No potential receptors within 1,000 ft. were identified in the CSA developed by
ERM-Southeast in February 1996. Private water supply and irrigation wells were
found within 1,500 ft. A potential receptor map is attached is Figure 7.




The CAP was presented to the NCDENR in July 1994 and has been
implemented.

Future remediation activities at this site include the operation of the remediation
system to reduce dissolved hydrocarbon levels in the groundwater to the GCL
(gross contaminant level).
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TABLE 1
SUMMARY OF MOST RECENT CHEMICAL ANALYSIS

EXXON RAS #4-3998

4701 WEST MARKET STREET
GREENSBORO, NORTH CAROLINA

DECEMBER 16, 1997

Well Benzene Toluene Ethyl- Total Total MTBE IPE EDB Lead
Designation benzene Xylenes BTEX
MW-1 1110 560 780 1800 4250 90 130 ND ND
MW-2 14000 49500 4050 23000 90550 1350 4050 0.22 ND
MW-3 16400 49300 4500 27000 97200 450 4720 35 956
MW-4 22 2 14 137 175 ND 2 ND ND
NC 2L 1 1000 29 530 NA 200 70™ 0.0004 15
"GROSS" 5000 257500 29000 87500 NA 200000 70000 04 15,000
** INTERIM STANDARD

BOLD INDICATES GREATER THAN DENR "GROSS" STANDARD, PER PAGE 60, SOIL AND GROUNDWATER GUIDELINES, 1/1998




EPA METHOD 602 AND LEAD GROUND WATER ANALYTICAL RESULTS
EXXON RETAIL LOCATION 4-3998

4701 WEST MARKET STREET
GREENSBORO, NORTH CAROLINA

MONITOR
WELL ID

DATE

EXPANDED EPA METHOD 602

TOTAL

BTEX BENZENE

TOLUENE

XYLENES

MTBE

8/20/92 65,900 35000 22000

3/25/93 44,600 21000 17000 <250
6/22/93 44,600 18000 19000 <500
6/9/94 62,450 22500 28800 96
6/14/95 <1 <1 <1 <10
9/18/95 50,500 4,000 24,000 19,500 <5,000
12/6/95 47,700 4,500 18,000 21,600 <225
3/27/96 15,350 2,340 3,420 8,240 <450
6/26/96 32,280 3,420 7,980 18,240 <200
6/17197 3,000 ND

25,730

4,800

15500

8/20/92 4900 6000 <250
3/25/93 16,400 7300 5900 <250
6/22/93 76,800 40000 24000 <2500
6/9/94 70,520 33500 25300 390
6/14/95 234,900 14,000 112,000 91,800 <225
9/18/95 56,000 4,500 25,000 22,500 <1,000
12/6/95 5,653 2,900 1,550 <225
3/27/96 136,800 22,000 72,000 35,600 <900
6/26/96 103,000 16,000 60,000 22,500 <10000
86,800 13,100 23,600 ND

6/17/97

116/

8/20/92

90,55

84,800

11000

41000

26000

- 1,350

3/25/93 67,300 35000 19000 <1000
6/22/93 88,900 13000 50000 22000 <2500
6/9/94 114,700 12600 65400 32200 <1000
6/14/95 308,200 25,200 157,000 108,000 <225
9/18/95 125,000 15,000 73,000 31,000 <5,000
12/6/95 156,600 19,800 94,500 36,000 <4500
3/27/96 158,400 23,400 80,100 46,800 <900
6/26/96 106,750 14,300 49,000 37,800 <5000
39,381 19,100

6/17/97

14,550

000

PAGE 1 OF 3




TABLE 2
EPA METHOD 602 AND LEAD GROUND WATER ANALYTICAL RESULTS
EXXON RETAIL LOCATION 4-3998
4701 WEST MARKET STREET

GREENSBORO, NORTH CAROLINA PAGE 2 OF 3
EXPANDED EPA METHOD 602 METHOD|METHOD

MONITOR TOTAL ETHYL- 5041 | 3030C

WELLID | DATE BTEX | BENZENE | TOLUENE | BENZENE | XYLENES | MTBE | IPE EDB | LEAD
MW-4 | 8/20/92 4 <2.0 <2.0 <2.0 4 <10 - - -
3/25/93 176 1.9 47 <10 T <10 - - -
6/22/93 175 15 <10 <70 16 <10 - - -
6/9194 <10 <10 <1.0 <10 <1.0 <10 <10 <1.0 7
6/14195 71 6 9 3 53 <10 <10 - -
| 9/18/95 33 4 <10 <10 29 <10 33 - -
| 617/97 | 112.2 114 ND 15.8 ND - -

MW-5 3/25/93 <1.0 <1.0 <1.0 <1.0 <1.0 <10

6/22/93 <1.0 <1.0 <1.0 <1.0 <1.0 <10 - - -
6/9/94 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <10 <1.0 13
6/14/95 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <10 - -
9/18/95 2 <1.0 1 1 <10 27 -
3/25/93

6/22/93 <1.0 <1.0 <1.0 <1.0 <1.0 <10 -- - --
6/9/94 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <10 <1.0 13
6/14/95 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <10 - -
9/18/95 <1.0 <1.0 <1.0 <1.0 <1.0 <10 14 - -

|

3/25/93

6/22/93 <5.0 <5.0 <5.0 <5.0 <50 - - -
6/9/94 <1.0 <1.0 <1.0 <1.0 <10 <10 <1.0 20
6/14/95 <1.0 <1.0 <1.0 <1.0 <10 <10 - 26
9/18/95 2 <1.0 1 1 10 16 - 15
ZEBT —_

|

| 3/25/93
6/22/93 <1.0 <1.0 <1.0 <1.0 <1.0 <10 - - -
6/9/94 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <10 <1.0 4
6/14/95 2 <1 1 <1 1 <10 <10 - -

9/18/95 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <10 - -




TABLE 2
EPA METHOD 602 AND LEAD GROUND WATER ANALYTICAL RESULTS
EXXON RETAIL LOCATION 4-3998
4701 WEST MARKET STREET
GREENSBORO, NORTH CAROLINA PAGE 3 OF 3

METHOD|METHOD

EXPANDED EPA METHOD 602

MONITOR
WELL ID BENZENE { TOLUENE | BENZENE | XYLENES

11/20/92
11/13/95

T15A NCAC 2L STANDARD 1,000




BTEX / Gross Levels Graphs
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BTEX / Gross Levels Graphs

Gross Groundwater Levels (ppb)
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TABLE 3
SUMMARY OF MOST RECENT GAUGING AND WELL CONSTRUCTION DATA

EXXON RAS #4-3998
4701 WEST MARKET STREET

GREENSBORO, NORTH CAROLINA

| MONITORING DATE DATE CASING DEPTH TO GROUNDWATER SCREENED

| WELL GAUGED DRILLED ELEV. (ft.) WATER (ft.) ELEV. (ft.) INTERVAL (ft.)
MW-1 12/16/97 8/13/92 96.50 21.84 74.66 15-30
MW-2 12/16/97 8/13/92 96.56 21.05 75.51 15-35
MW-3 12/16/97 8/14/92 96.92 23.02 73.90 15-30
MW-4 12/16/97 8/14/92 97.92 22.92 75.00 15-30
MW-5 12/14/95 3/29/93 97.24 24.68 72.56 17-32
MW-6 12/14/95 3/29/93 96.15 23.66 72.49 17-32
MW.-7 12/14/95 3/29/93 98.64 27.47 71.17 17-32
DW-8 12/16/97 NA 98.00 24.25 73.75 55-60
MW-9 12/16/97 12/6/95 94.56 18.45 76.11 15-30
OP-1 12/16/97 3/9/94 96.79 24.22 65.68 8-25

Page 1 of 1
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TABLE 4

GROUND WATER ELEVATION DATA
EXXON RETAIL LOCATION 4-3998

4701 WEST MARKET STREET

GREENSBORO, NORTH CAROLINA

MW-1 MW-2 MW-3 MwW-4
96.50 96.56 96.92 97.92
DEPTH TO | GROUND | DEPTHTO | GROUND | DEPTH TO{ GROUND | DEPTH TO | GROUND
GROUND WATER GROUND WATER GROUND WATER GROUND WATER
DATE WATER |ELEVATION| WATER |ELEVATION| WATER |ELEVATION| WATER |ELEVATION
8/20/92 23.45 73.05 22.99 73.57 24.49 72.43 24.50 73.42
3/25/93 18.77 77.73 18.90 77.66 20.91 76.01 22.62 75.30
6/11/93 19.23 77.27 18.85 77.71 20.74 76.18 21.36 76.56
4/13/94 19.79 76.71 19.06 77.50 21.60 75.32 22.74 75.18
6/9/94 21.97 74.53 21.40 75.16 23.24 73.68 23.26 74.66
6/14/95 22.65 73.85 22.70* 73.86 23.96" 72.96 24.28 73.64
9/18/95 23.73 72.77 24.06* 72.50 25.22" 71.70 24.82 73.10
12/6/95 22.20 74.30 21.70 74.86 23.60 73.32 24.26 73.66
12/14/95 22.10 74.40 21.62 74.94 23.44* 96.92 24.22 73.70
3/27/96 19.56 76.94 19.25 77.31 21.16 75.76 n/a n/a
6/26/96 20.39 76.11 20.15 76.41 21.70 75.22 n/a n/a
6/17/97 18.28 78.22 18.08 78.48 19.7 77.22 20.26 77.66

05

90

MW-5 MW-6 MW-7 DW-8
97.24 96.15 98.64 98.00
DEPTHTO | GROUND | DEPTHTO | GROUND | DEPTHTO | GROUND | DEPTH TO | GROUND
GROUND WATER GROUND WATER GROUND WATER GROUND WATER
DATE WATER |ELEVATION|{ WATER |ELEVATION| WATER |ELEVATION| WATER |ELEVATION
3/25/93 22.05 75.19 21.10 75.05 26.60 72.04 9.50 88.50
6/11/93 21.88 75.36 20.71 75.44 25.61 73.03 22.41 75.59
4/13/94 22.74 74.50 21.62 74.53 - - - -
6/9/94 24.19 73.05 23.08 73.07 27.30 71.34 25.31 72.69
6/14/95 25.02 72.22 23.90 72.25 27.78 70.86 25.40 72.60
9/18/95 25.82 71.42 24.86 71.29 27.35 71.29 25.57 72.43
12/6/95 24.77 72.47 23.73 72.42 27.60 71.04 25.18 72.82
12/14/95 24.68 72.56 23.66 72.49 27.47 71.17 25.11 72.89
3/27/96 n/a n/a n/a n/a n/a n/a n/a n/a
6/26/96 n/a n/a n/ n/ n/; n/a / n/a
MW-9 MW -Moore oP-1
94.56 98.10 96.79
DEPTHTO{ GROUND | DEPTHTO | GROUND | DEPTH TO | GROUND
GROUND WATER GROUND WATER GROUND WATER
DATE WATER {ELEVATION} WATER |ELEVATION| WATER |ELEVATION
4/13/94 - - - - 21.06 75.73
6/9/94 - - - - 23.04 73.75
6/14/95 -- - - - 23.94 72.85
11/13/95
12/6/95
12/14/95
3/27/96
6/26/96
e |




TABLE 4
GROUND WATER ELEVATION DATA
EXXON RETAIL LOCATION 4-3998
4701 WEST MARKET STREET
GREENSBORO, NORTH CAROLINA

AS-1 EP-1
96.38 96.31

DEPTH TO| GROUND | DEPTHTO | GROUND
GROUND WATER GROUND WATER

DATE WATER |ELEVATION| WATER |ELEVATION
| 4/13/94 20.90 75.48 20.77 75.54
} 6/9/94 22.65 73.73 22.56 73.75
| 6/14/95 23.54 72.84 DRY -
|
Notes:

Depth to ground water measured in feet below top of casing.
Elevations are relative to an on-site reference point which has been
assigned an elevation of 100.00 feet.
".." = Gauging data not available
* = Free product film detected in monitor well (<0.01 feet thick)
** = Ground water not at static level
n/a = well not gauged

d:\exxqrs




TABLE 5 Page 1
SVE OFF-GAS ANALYTICAL RESULTS

SVES SAMPLING

Benzene Toluene Ethyl-benz | Tot-Xylenes | Total VOCs | Air Velocity Benzene VOCs
Date (ppm) (ppm) (ppm) (ppm) (TPH, ppm) (fps) (Ibs/day) (Ibs/day)
6/12/96 291 2.50 <0.5 1.07 44.50 38.26 0.03 0.52

12/16/97 -
3 18 ¥

Results in micrograms per liter (ug/f).

3.60 - - -

EDB = Ethylene dibromide

MTBE = Methy tert-butyl ether ".-" = not analyzed
IPE = Isopropyl ether * - Source: Groundwater Investigation - Bath and Kitchen Menagerie,

Greensboro, North Carolina, 11-27-92, Pyramid Environmental,Inc.

Page 1



TABLE 6
SYSTEM OPERATING SCHEDULE
EXXON RETAIL LOCATION 4-3998

4701 WEST MARKET STREET

GREENSBORO, NORTH CAROLINA

JLine |Date Operation SVE air vel.| AAS press.| SVE vac.
(f/m) psi in H20
1 4/29/96 system start-up 6059 9 30
2 5/25/96 shut system down; maint. on carbon drums
3 6/14/96 system check 6090 5.5 25
4 6/20/96 installed carbon drums in parallel, relocated vacuum relief valve
5 flow into carbon drums about 100 cfm each
6 8/5/96 system check, hour meter 2135.11 10000+ 7 25
7 8/26/96 system down, high level switch failed. Switch backordered
8 10/29/96 system still down, awaiting delivery of high level switch
9 11/7/96 installed new high-level switch.
10  }11/19/96 wired new high level switch moisture knock out tank.
11 system still off.
12 }12/2/96 system test. Hour meter 2279.87. Lubricated blower impellers. 10000+ 7 25
13 |1/7/96 system re-start. Note to get new vac. rel valve set for 10 in-Hg. 9.5 20
14 Current valve set for 14 in-Hg.
15  |1/27/97 hour meter 2755.44 7904 7 22
16 |2/31/97 hour meter 3549.23. Turned AS compressor off due to dirty filter 10000+ 7.5 23
17 |3/31/97 hour meter 4408.29 10000+ 7.5 23
18 |4/25/97 hour meter 4804.34 10000+ off 27
19 compressor off, filter needs to be replaced.
20 |5/16/97 hour meter 5293.04 10000+ off 24
; 21 compressor off, waiting on filter
| 22 |6/21/97 hour meter 6155.59 10000+ off 26
| 23 replaced compressor filter, compressor inoperable
24 rebuilding kit for compressor ordered
25 |7/1/97 system restarted
26 |7/31/97 system check. Hour meter 7096.29 10000+ 7 23
27 |8/25/97 system check. Hour meter 7697.47 10000+ 7 23
28 |9/25/97 system check. Hour meter 8603.90 10000+ 7 25
29 air filter on SVE needs to be replaced. Will order this week.
30 Assembly model: CSL-850-200, element #850
31 10/17/97 system check. Hour meter 8940.50 10000+ 7 25
32 replaced SVE filter; system serviced
33 one drum on site contains dirt and concrete debris from bollard instl.
34 six unlabeled drums (empty) ...not Griffith's
35 [11/30/97 system check. Hour meter 10,087.31 10000+ 7 25
36 checked SVE filter-OK; system serviced
37 compressor filter needs to be replaced, Gast #3080 P-121-T338
38 |12/18/97 system check. Hour meter 10,421.38 25
39 shut down system due to faulty compressor impeller
40 |1/20/98 replaced cooling impeller on compressor. 25
41 SVE system running. Hour meter 111579.0
42  |2/25/98 system check. SVE operating, AAS still down. Awaiting filter for AAS 4 25
43 COmpressor.
44 System serviced: oil change in blower motor and unit greased.
‘ 45 Pressure relief valve on compressor failed critical device test.
; 46  |4/6/98 system check and air sample on SVE. 10000+
‘ 47 Hour meter: 11895.78
! 48 16/26/98 system check. SVE operating. Replaced Kunkle valve on AAS an 10000+ 7 22
| 49 restarted system. Replaced SVE filter. Oil change in compressor and
| 50 compressor greased. Hour meter 11895.92
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LEGEND

IMPORTED SOIL OR
GRAVEL FILL

SILTY CLAY TO CLAYEY
SILT

]SOIL CONTAINING

(FEET) >10 mg/kg TPH
i SOIL SAMPLE WITH TPH
ANALYTICAL RESULT
(EPA 5030)
¥ WATER TABLE
NS = NOT SAMPLED
ANALYTICAL RESULTS
GIVEN IN mg/kg
100 120 140 160 180 200
DISTANCE (FEET)
DEPTH
(FEET)
g.:
N
]
W
- 100 120 140 160 180 200 220 240 260
2
a DISTANCE (FEET)
]
bl
¢ GEOLOGIC GROSS—SECTIONS WITH LOW FIOURE
3 # ERM-Southeast, Inc. B
ol B oo honoutheast, Inc BOILING POINT TPH ANALYTICAL RESULTS 5
§ ER EXXON RETAIL LOCATIONN 4-~3998
g M GREENSBORO, NORTH CAROLINA
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CONTOUR CROSS SECTIONS
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ZONING DESCRIPTIONS ‘ ¢
Cu Corporate park district (office, warehouse, assembly, research and dcvelopment uses) ==
GB General business district (retail, service, office uses)

GO Geral Office district (M indicates moderate density)
HB Highway business district (reatil, service, and distrubution purposes)
HI Heavy industrial district
LI Light industrial district
LO Limited Office District
RM Multifamily residential dwellings
RS Single family detached residential dwellings
SC Shopping center district
LEGEND
Residential water supply well

7/ Residential irrigation well

§‘ Out-of-service water supply well

r Al

Child day care center, church, or school

SCALE IN_FEET

SOURCE: GREENSBORO ZONING MAP, AUGUST 1995 H

. LAND USE AND WATER SUPPLY WELL LOCATION MAP
] , RTH CAROLINA P MetTelRe

| CHARLOTTE, No RETAIL LOCATION 4-3998

ERM GREENSBORO, NORTH CAROLINA




