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A.1.0 INTRODUCTION

The Zone L RFI Work Plan specifies dye injection testing for crc;ss—connects be done in sanitary
sewer lines (SWMU 37) associated with industrial sources listed in Zone L RFI Work Plan
Appendix C. A cross-connect is the improper connection of the sanitary sewer, including gravity
pipe lines, manholes, and latrines, to the storm sewer system. Appendix C, industrial sources,
lists current and former facilities where the potential of a release of hazardous materials to the
environment exists. The focus of this investigation is to identify cross-connects with the sanitary
sewer system downstream of the listed industrial sources which result in improper discharges of
wastes to the surface water bodies such as the Cooper River. Eighteen facilities were dye injection

tested and are listed in the table below.

Table A.1.0
Dye Injection Tested Buildings

Building
Number Industrial Source Building Name Date
3 Inside Machine Shop 1906
5 Woodworking Shop 1904
6 Forge Shop and Propelier Repair Shop 1967
9 Temporary Service Shop 1906
13 QA Office, Laboratory and Supply Administration 1906
44 Old Plate Shop 1941
68 Battery Shop 1942
69 Storehouse, Receiving and Shipping(Former Galvanizing Shop, Bldg 1176) 1942
74 Galvanizing/Pickling Plant 1920
177 Electric and Electronics Shop 1955
187 Module Maintenance Facility, Operations 1962
218 Missile Ordnance System Shop 1969
221 Lead Storage Facility 1970
226 Plating Plant and Pumps, Valves & Hydraulics 1976

Al
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Table A.1.0
Dye Injection Tested Buildings

Building

Number Industrial Source Building Name Date
236 Operations Center and Pipefitting Office 1982
1119 Former Location of Galvanizing Shop 1922
1189 Dry cleaner and Laundry Facility 1942
1797 Acid Waste Treatment Facility 1975

Former facility Buildings 1025 and 1030 listed in Appendix C no longer exist. These areas have
newer buildings, 3 and 74 for 1025 and 1119 for 1030, located on or nearby which were dye
injection tested in there place. Building 1189 was added to the list of buildings required to be dye

injection tested at Ensafe’s request.

A.2.0 FIELD INVESTIGATIONS

Engineering review of facility plumbing drawings and engineering facility walk through
inspections determined the location of points for injection of tracer dye into all primary effluent
sanitary sewer pipelines exiting each facility under investigation. Intracid Rhodamine WT liquid
dye, developed for water tracing and certified for use in drinking water was the dye of choice for
testing. For water sample analysis, A 10-AU digital field fluorometer manufactured by Turner
Designs was incorporated. Fluorometer sensitivity levels are 0.1 parts per billion of Intracid
Rhodamine WT in extremely polluted water. A fluorometer dye standard was set at 100 parts per
billion. A premixed distilled water/dye solution at rates of 40-50 mi along with full flow potable
water was supplied to injection points for at least two hours or until dye was detected in the storm

SCWEr.

Engineering review of shipyard sanitary and storm sewer system schematics as well as field

inspections determined points of inspection at manholes and/or out falls for the presence of tracer
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dye in the storm sewer system. Positive indication of dye in the storm sewer was set at 100 parts
per billion for two or more consecutive samples and/or sampling trend indicating sharp rise in dye

concentration with confirmed visual observation of dye which was pink in color.

A.2.1 Site/Facility Specific Dye Injection Testing

Sections of the facility’s sanitary sewer lines or if possible, all lines exiting the building were dye
injection tested simultaneously for at least two hours or when dye was discovered in designated
storm sewer manholes/outfalls. A quality assurance check was incorporated into the dye testing
during dye injection. Sanitary sewer manholes down stream of injection points were inspected
for dye to verify proper tie in to the sanitary sewer system using the Charleston Naval Shipyard
Public Works Drawing H410-238 and 239 "Sewage Collection System". Sanitary sewer dye
sample analysis was performed using the same equipment as used for storm sewer analysis. If no
indication of dye was found in the sanitary sewer, a possible cross-connect may exist which would

alert testing personnel that dye in the storm system will most likely be found.

For the storm sewer manhole numbering scheme, refer to Charleston Naval Shipyard Public
Works Drawing H409-72, 75, and 76 "Storm Drainage". For the sanitary sewer manhole
numbering scheme, refer to Charleston Naval Shipyard Public Works Drawing H410-238 and 239

"Sewage Collection System".

A2.1.1 Building 3, Machine Shop, Dye Injection Testing

Building 3 was dye injection tested on December 10, 1997. Twelve sites, 7 latrines, 1 floor drain,
1 janitor’s sink and 3 shop sinks were simultaneously dye injected. A quality assurance check was
performed at sanitary sewer Manholes 169-A and 204 to verify dye present. The storm sewer was
monitored at Manholes 23/3 and 27/4. Test samples indicated dye present at storm sewer

Manbhole 23/3. A cross-connect exists to storm sewer Qutfall 23.
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A.2.1.2 Building 5, Wood Working Shop, Dye Injection Testing

Building 5 was dye injection tested on December 12, 1997. Three sites, 2 latrines and an office
shower were simultaneously dye injected. A quality assurance check was performed at sanitary
sewer Manholes 192 and 204-A to verify dye present. The storm sewer was monitored at

Manbholes 23/9/4 and 27/4. Test samples indicated no dye present and no cross-connect exists.

A.2.13 Building 6, Forge and Propeller Repair Shop, Dye Injection Testing

Building 6 was dye injection tested on December 16, 1997. Four sites, 1 latrine, 2 floor drains,
and a funnel drain were simuitaneously dye injected. A quality assurance check was performed
at sanitary sewer Manhole 166-C to verify dye present. The storm sewer was monitored at

Manhole 23/6. Test samples indicated no dye present and no cross-connect exists.

A2.14 Building 9, Forge and Service Shop, Dye Injection Testing

Building 9 was dye injection tested on December 12, 1997. Eleven sites, 7 latrines, 1 floor drain,
1 sump drain, 1 funnel drain and a shop sink were simultaneously dye injected. A quality
assurance check was performed at sanitary sewer Manholes 238, 247, and 250 to verify dye
present. The storm sewer was monitored at Manhole 30/7. Test samples indicated dye present

at storm sewer Manhole 30/7. A cross-connect exists to storm sewer Qutfall 30.

A.2.1.5 Building 13, Laboratory, Dye Injection Testing

Building 13 was dye injection tested on December 15, 1997. Twelve sites, 2 latrines, 2 floor
drains, 1 funnel drain, 1 janitor’s sink, 1 office sink and 5 laboratory sinks were simultaneously
dye injected. A quality assurance check was performed at sanitary sewer Manhole 238 to verify
dye present. The storm sewer was monitored at Manhole 30/7/1/5. Test samples indicated dye

present at storm sewer Manhole 30/7/1/5. A cross-connect exists to storm sewer Outfall 30.
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A.2.1.6 Building 44, Plating Shop, Dye Injection Testing

Building 44 was dye injection tested on November 26, 1997. Fo{lr sites, 3 latrines and an office
sink were simultaneously dye injected. A quality assurance check was performed at sanitary sewer
Manholes 192 and 204-A to verify dye present. The storm sewer was monitored at Manhole 27/4.

Test samples indicated no dye present and no cross-connect exists.

A.2.1.7 Building 68, Battery Acid Facility, Dye Injection Testing

Building 68 was dye injection tested on November 20 and 21, 1997. Five sites, 1 latrine and a
drain clean-out on November 20 and 3 floor drains on November 21 were dye injected. A quality
assurance check was performed at sanitary sewer Manhole 312 to verify dye present. The storm
sewer was monitored at Manholes 41/1, 41/1-A and 41/2. Test samples indicated dye present at

storm sewer Manhole 41/2. A cross-connect exists to storm sewer Outfall 41.

A.2.1.8 Building 69, Storehouse and Former Galvanizing Shop, Dye Injection Testing
Building 69 was dye injection tested on November 25, 1997. Four sites, 2 latrines, 1 lunch room
sink and a floor drain were simultaneously dye injected. A quality assurance check was performed
at sanitary sewer Manholes 300-A, and 313 to verify dye present. The storm sewer was monitored
at Manhole 38/4. Test samples indicated dye present at storm sewer Manhole 38/4. A

cross-connect exists to storm sewer Qutfall 38.

A2.19 Building 74, Former Galvanizing site, Dye Injection Testing

Building 74 was dye injection tested on December 8, 1997. One site, a latrine, was dye injected.
A quality assurance check was performed at sanitary sewer Manhole 171 to verify dye present.
The storm sewer was monitored at Manhole 23/3/1-A. Test samples indicated no dye present and

Nno Cross-connect exists.
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A.2.1.10 Building 177, Electronics Shop, Dye Injection Testing

Building 177 was dye injection tested on December 8, 1997. Five sites, 3 latrines and 2 floor
drains were simultaneously dye injected. A quality assurance check was performed at sanitary
sewer Manhole 247 to verify dye present. The storm sewer was monitored at Manholes 30/7/3 and
30/9. Test samples indicated dye present at storm sewer Manhole 30/9. A cross-connect exists

to storm sewer QOutfall 30.

A.2.1.11 Building 187, Module Maintenance Facility, Dye Injection Testing

Building 187 was dye injection tested on December 4, 1997. Four sites, 2 latrines, a floor drain
and a shop sink were simultaneously dye injected. A quality assurance check was performed at
sanitary sewer Manhole 270 to verify dye present. The storm sewer was monitored at

Manholes 32/7 and 34/5/1/1. Test samples indicated no dye present and no cross-connect exists.

A.2.1.12 Building 218, Missile Ordnance Shop, Dye Injection Testing

Building 218 was dye injection tested on December 4, 1997. Two sites, a latrine and a funnel
drain were simultaneously dye injected. A quality assurance check was performed at sanitary
sewer Manholes 297 and 298 and dye was not present. The sanitary tie in from the building is
not accurate with the sanitary sewer schematic and the correct down stream sanitary sewer
manhole was not found. The storm sewer was monitored at Manhole 34/2. Test samples

indicated no dye present and no cross-connect exists.

A2.1.13 Building 221, Lead Storage Facility, Dye Injection Testing

Building 221 was dye injection tested on December 2, 1997. Two sites, an emergency shower
drain and a floor drain were simultaneously dye injected. A quality assurance check was
performed at sanitary sewer Manhole 171 to verify dye present. The storm sewer was monitored

at Manhole 21/3/1 A . Test samples indicated no dye present and no cross-connect exists.

A.6



Final Zone A RCRA Facility Investigation Report
NAVBASE Charleston

Appendix A ~ A-Site-Specific Evaluation
Revision: 0

A.2.1.14 Building 226, Plating Plant, Dye Injection Testing

Building 226 was dye injection tested on December 2, 1997. Fouf sites, 2 latrines, 1 trench drain
and a lunch room sink were simultaneously dye injected. A quality assurance check was
performed at sanitary sewer Manhole 168 to verify dye present. The storm sewer was monitored

at Manhole 23/5. Test samples indicated no dye present and no cross-connect exists.

A.2.1.15 Building 236, Pipefitting Shop, Dye Injection Testing

Building 236 was dye injection tested on December 17, 1997. Two sites, a latrine and a floor
drain simultaneously were dye injected. A quality assurance check was performed at sanitary
sewer Manhole 279 to verify dye present. The storm sewer was monitored at Manholes 32/1 and

33/5. Test samples indicated no dye present and no cross-connect exists.

A.2.1.16 Building 1119, Former Galvanizing Site, Dye Injection Testing

Building 1119 was dye injection tested on December 3, 1997. Two latrines were simultaneously
dye injected. A quality assurance check was performed at sanitary sewer Manhole 200 to verify
dye present. The storm sewer was monitored at Manhole 27/27-1/1 and at Outfall 27. Test
samples indicated dye present at storm sewer Outfall 27. A cross-connect exists to storm sewer

Qutfall 27.

A2.1.17 Building 1189, Former Dry Cleaning and Laundry Facility, Dye Injection
Testing

Building 1189 was dye injection tested on November 18, 1997. Two sites, 1 PVC and 1 cast-iron

clean-out were dye injected. A quality assurance check was performed at sanitary sewer

Manholes 260 and 260-A to verify dye present. The storm sewer was monitored at

Manhole 37/12. Test samples indicated no dye present and no cross-connect exists.
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A.2.1.18 Building 1797, Acid Waste Treatment Basin, Dye Injection Testing
On November 17, 1997, dye test unable to be performed. Single basin discharge line for acid
waste is plugged at sanitary sewer Manhole 310. Basin discharge line does not drain standing

water. Per basin drawings and engineering evaluation no cross-connect exists.

A.2.2 Site/Facility Specific Individual Cross-Connect Isolation

Buildings 3, 9, 13, 68, 69, 177 and 1119 were dye injection tested and determined to have
cross-connects. Each of these Buildings’ exiting sanitary sewer lines, through the process of
elimination, was checked for dye in the storm sewer for at least two hours or when dye was

discovered in designated storm sewer manholes/outfalls.

A.2.2.1 Building 3, Machine Shop, Dye Injection Testing Cross-Connect Isolation

Building 3 was dye injection tested on February 24 through February 26, 1998. Three individual
dye injection tests were done. The first test injected 6 latrines and no dye was found. The second
injected two shop floor drains in southwest comer and dye was found at storm Manhole 23/3. The
third test injected five shop and latrine sinks and no dye was found. The storm sewer was
monitored at Manholes 23/3 for all tests. Test samples indicated dye present at storm sewer

Manhole 23/3. A cross-connect exists from shop floor drains in southwest corner to storm sewer

QOutfall 23.

A2.2.2 Building 9, Forge and Service Shop, Dye Injection Testing Cross-Connect
Isolation

Building 9 was dye injection tested on March 11 through March 19, 1998. Seven individual dye

injection tests were done. The first test injected 4 latrines in the south wing and mid-section; no

dye was found. The second test injected three shop latrines in the north wing and mid-section;

dye was found at storm sewer Manhole 30/7. The third test injected one north wing latrine; no

dye was found. The fourth test injected one mid-section shop sink; dye was found at storm sewer
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Manhole 30/7. The fifth test injected one mid-section floor drain; no dye was found. The sixth
test injected one south wing sump drain; dye was found at sfo;'rn sewer Manhole 30/7. The
seventh test injected one south wing cooling system funnel drain; dye was found at storm
Manhole 30/7. The storm sewer was monitored at Manholes 30/7 for all tests. Test samples
indicated dye present at storm sewer Manhole 30/7. Cross-connects exist from a latrine, shop
sink, sump floor drain and numerous funnel drains throughout the south wing to storm sewer

Outfall 30.

An addition to the other cross-connects found, a sink in north wing, which presently has plumbing

disconnected, ties into the storm drain and is a cross-connect when the plumbing is reattached.

A2.23 Building 13, Laboratory, Dye Injection Testing Cross-Connect Isolation

Building 13 was dye injection tested on March 2 through March 10, 1998. Six individual dye
injection tests were done. The first test injected one floor drain in the vault area; no dye was
found. The second test injected two latrines and a janitor’s closet on the first floor and first floor
annex; dye was not found. The third test injected one first floor annex sink and a second floor
office sink; dye was found at storm sewer Manhole 30/7/1/3. The fourth test injected two second
floor laboratory sinks; dye was found at storm sewer Manhole 30/7/1/3. The fifth test injected
one first floor laboratory sink; dye was found at storm sewer Manhole 30/7/1/3. The sixth test
injected one third floor Air Conditioning room drain; no dye was found. The storm sewer was
monitored at Manholes 30/7/1/3 for all tests. Test samples indicated dye present at storm sewer
Manhole 30/7/1/3. Cross-connects exist from a first floor annex sink and all office and laboratory

sinks throughout the first and second floor to storm sewer Outfall 30.

Note per visual inspection, first floor laboratory sink piping exists rear window and drains at

storm sewer catch basin.
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A2.2.4 Building 68, Battery Acid Facility, Dye Injection Testing Cross-Connect
Isolation J

Building 68's two initial dye injection tests on November 20, 1997 isolated the cross-connect.

No additional injection tests were needed. A cross-connects exists from all Building 68 floor

drains to storm sewer Qutfall 41.

A.2.2.5 Building 69, Storehouse and Former Galvanizing Shop, Dye Injection Testing
Cross-Connect Isolation
Building 69 was dye injection tested on February 10 through February 17, 1998. Four individual
dye injection tests were done. The first test injected two latrines, one in separate facility outside,
the other in the newer section; no dye was found. The second test injected one latrine on east
side; no dye was found. The third test injected one lunch room sink; no dye was found. The
fourth test injected a mechanical room floor drain; dye was found at storm Manhole 38/4. The
storm sewer was monitored at Manhole 38/4 for all tests. Test samples indicated dye present at
storm sewer Manhole 38/4. A cross-connects exists from floor drains and eye wash station

leaving the Building 69 mechanical room on the northwest end to storm sewer Outfall 38.

A.2.2.6 Building 177, Electronics Shop, Dye Injection Testing Cross-Connect Isolation
Building 177 was dye injection tested on February 19 through February 23, 1998. Two individual
dye injection tests were done. The first test injected two latrines, on the first floor; no dye was
found. The second test injected two mechanical room floor drains along the west side. The storm
sewer was monitored at Manholes 30/9 and 30/7/3 for all tests. Test samples indicated dye
present at storm sewer Manhole 30/9. A cross-connects exists from all three floor drains leaving

the Building 177 mechanical rooms along the west wall to storm sewer Outfall 30
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A.2.2.7 Building 1119, Former Galvanizing Site, Dye Injection Testing Cross-Connect

Isolation

Building 1119's initial dye injection test on December 3, 1997 isolated the building cross-connect.
No additional injection tests were needed. A cross-connect exists from the two Building 1119

latrines to storm sewer Qutfall 27.
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A.3.0 SUMMARY
Interim Measures SWMU-37 Dye Test
Cross-Connect Locations
Building Qutfall of Location of
Number Building Name Cross-Connect » Cross-Connects

3 Two floor drains in south west corner
shop room
G 68
69 Storehouse, Former Galvanizing 38 Two floor drains and a eyewash station

in and near the mechanical room

Shop, 1980

177 Electric and Electronics Shop, 1955 30 Two floor drains and two sump drains in
the west annex

CAD drawings Figure A-1 through A-15 are provided to show cross-connected industrial sources
and storm sewers. Figures A-16 through A-18 show DPT sample locations along the sewer lines
of the buildings that were investigated for cross connects. The Process Closure Completion Report
For SWMU-37 Dye Test Cross-Connect Resolution in Buildings 3, 9, and 68 details the actions
taken by the Environmental Detachment of Charleston in eliminating the cross connects in the

buildings mentioned above.

A.12



Final Zone A RCRA Facility Investigation Report
NAVBASE Charleston

Appendix A - A-Site-Specific Evaluation
Revision: 0

A.4.0 REFERENCE LIST

Ensafe/Allen & Hoshall, October 1995. Final Zone L RF] Work Plan

Charleston Naval Shipyard, February 1995. Public Works Drawing No. H410-239 ‘Sewage

Collection System Area-5".

Charleston Naval Shipyard, April 1994. Public Works Drawing No. H410-239 'Sewage

Collection System Area-6".

Charleston Naval Shipyard, April 1975. Public Works Drawing No. H409-72 'Storm Drainage
Area No.2".

Charleston Naval Shipyard, April 1975. Public Works Drawing No. H409-75 ‘Storm Drainage
Area No.5” .

Charleston Naval Shipyard, April 1975. Public Works Drawing No. H409-76 ‘Storm Drainage
Area No.6".
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Appendix B

Well Boring Logs



ENSAFE

Monitoring Well NBCLO37A01

Project: ZONE L - Naval Base Charleston

Coordnates. 231526678 E, 38002585 N

Location: Charieston, SC

Surface Elevation: 10.3 feet ms/

Started at 1340 on 5-20-97

TOC Elevation: £2.69 feet ms!

Completed at 1435 on 5-20-97 Depth to Groundwater: 147 feet TOC Measured 5-27-97
Driing Method: 4.25" ID (7.5" OD) HSA with spit spoon sampler Groundwater Elevation: 122 feet ms/
Driing Company: Aflance Enwonmental (SC cert. # 889) Total Depthc .0 feet
Geologist: S.Weatherford Wel Screen: 50 to 14.7 feet
AT 8 Z |  WELL DIAGRAM
=[5 8§ E§ g &lgle % GEOLOGIC DESCRIPTION £
< | ¥ =
g = gm gm 5| B § ] 5
f i . T *
I~ Surface conditions: grass Ve 5 -
Cuttings: orange-brown, loose; sandy-soil, -3 %
g
Q.
o f
-
£
0 3 7.3 3]
: R Sand: orange; loose; silty. o ‘_l
y 1
kR % = o
e 3
Y o
54 1t | 0 |00 i: SM | sand: orange-brown; loose; fine; siity; damp. -+ €
] §
R a
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2 | o |w00f 33
Sand: tan; clayey; loose; wet.
i
sc 8 5
3 0 {100 Sand: red-tan-brown-green; clayey; loose, § g
) h::
> Q
10~ -3 ot >
o *
4 0 ] s0 x =)
Sand: olive green-red; clayey. o
sC
24
5 0 |70 | 2.7
! / Clay: green—brown; w/ fine to silty sand; wet.
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ENSAFE

Monitoring Well NBCLO37C0f

Project: ZONE L — Naval Base Charleston

Coordinates: 23/5136.27 E, 37911274 N

Location: Charleston, SC

Surface Elevation: 7./ feet ms/

Started at 320 on 5-22-97

TOC Elevation: .42 feet msl

Completed at 1425 on 5-22-97

Depth to Groundwater: &1f feet TOC Measured: 5-30-97

Oriing Method: 4.25"ID (7.5 OD) HSA with spiit spoon sampier Groundwater Elevation: 4.31 feet ms!
Oriing Company: Aliance Enwonmental (SC cert. # 889) Total Depthe 20 feet
Geologist: S.Weatherford Wel Screen: 20 to N7 feet
o |3 |g AE B |  WELL DIAGRAM
B 8§ Eé* ] Bl 2 g 2 GEOLOGIC DESCRIPTION € ™
g < =
E = gw g Gl &) 3 g 3 E
=N Surface conditions: grass; fill. Ve T g
Cuttings: brown; gravelly fill. <—\ KN
Ny 1y
a« ©
0 41 Q 3
A Fill: brown-black-grey; sandy. a 2
<Y Fil S 5
. i o c
A o7 8 g
51 110 |70 kpep . . —— 2 2
»'R SM Sand: tan-green; medium to fine; silty; wet. § iy
/ /Z Oi\ Clay: blue-green w/ black; fat. /—-.‘8 g 4_?
> -
2| 0|75 A a 2
sC _\ Sand: blue-green; clayey; wet. /_ -U s §
5 N
o
3 0 5 19
6// 4 Clay: blue-green; soft; fat. organic; wet.
10_ l/ // OH
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4|0 |wo ¥, 19

15

20-‘

end t:apji<
le
I~

Page 1 of |



ENSAFE Monitoring Well NBCLO3TEO!
Project: ZONE L — Naval Base Charleston Coordinates: 238476.76 E, 375316 N
Location: Charieston, SC Surface Elevation: 20 feet ms/
Started at 6 on 5-22-97 TOC Elevation: g1 feet ms/
Completed at 05 on 5-22-97 Depth to Groundwater: 3.88 feet TOC Measured: 6-16-97
Driing Method: 4.25™ID (7.5" OD) HSA with spit spoon sampler Groundwater Elevation: 523 feet ms/
Oriing Company. Allance Environmental (SC cert. # 859) Total Depth: 225 feet
Geologist: S.Weatherford Wel Screen: 2.5 to 22 feet
c 3 |2|2|B 8 Z |  WELL DIAGRAM
= gw =" g £l g g 2 GEOLOGIC DESCRIPTION g
w a |l W =
QE ’_'lg gg o] B 3 5
- Surface conditions; concrete. A I s
Cuttings: brown; sandy fill, T
+ 5 4]
Y c 8 o @
A >V Fil Fill: olive~blue; clayey; sandy. > o
S E
<h § < 5
5 110|850} 4 o
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'<'/§N : sandy-clay. c &
H3 ©
o
a 3
A> Fill: grey—-green-blue; loose; clayey-sand w/ z ©
_'<'/.\,3‘ Fil |  heavy diesel odor. < o
N E o~
A -5 S W
3130 |75 e ©
! oL Clay: blue-green; soft; fat; organic; wet.
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ENSAFE Monitoring Well NBCLO37GO!

Project: ZONE L ~ Naval Base Charleston Coordnates: 231942571 E, 37303458 N
Location: Charleston, SC Surface Elevation: 0.2 feet ms!
Started at 0920 on 5-20-97 TOC Elevation: 13.25 feet ms!
Completed at 1020 on 5-20-97 Depth to Groundwater: 7.80 feet TOC  Measwed 5-30-97
Driing Method: 4.25™ ID (7.5" O0) HSA with spit spoon sampler Groundwater Elevation: 545 feet ms/
Oriing Company: Allance Enwonmental (SC cert # 859) Total Depth: 140 feet
Geologist: SWeatherford Wel Screen: 4.0 to 37 feet
BRI 8 ¥ |  WELL DIAGRAM
" gw E§ A § 2 GEOLOGIC DESCRIPTION g
w 2 e =
@E 'Jg gm g 3 g ] E
Surf conditions: § si §
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: []
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N [N
2C 2
CL X §
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5- i | o |00 B 52 3
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SC clay.
2o |70 3
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/ cL ¢ LR 2
/ 2 <
Tole UE§
3 0|75 b7 12 o ) e
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/ clayey sand at bottom of sample. 2 =F
10 / cL g ek
N //'/l cl /t ttling: sitt 8 i
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| K I
| g 5
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/l ! - =1
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ENSAFE

Monitoring Well NBCLO37HO{1

Project: ZONE L - Naval Base Charleston

Coordinates: 224627 E, 371422 N

Location: Charestan, SC

Surface Elevation: Qf feet ms/

Started at 030 on 5-2-97

TOC Elevation: 897 feet ms!

Completed at 130 on 5-21-97

Depth to Groundwater: 426 feet TOC  Measwed: 5-28-97

Drifing Method: 4.25"ID (7.5 OD) HSA with spiit spoon sampler

Groundwater Elevation: 4.7/ feet ms/

Driing Company: Alance Environmental (SC cert, # 889) Total Depth: 13.0 feet
Geologist: SWeatherford Wel Screen: 3.0 to .7 feet
o |4 |g 5 8 E | WELL DIAGRAM
=5 gg E§ : g2 § g GEOLOGIC DESCRIPTION €
< | ¥ =
@ Z |Ow %w 0| | » s g -
5
~ Surface conditions: concrete s g'
Cuttings: ROC, fill; loose tan sand. KN
. A
| ks A
s 1 ©
0 a1 | Y1& FH o
...... - - - X A =l o
SP ~ Sand: brown; loose; fine to medium; damp. 5T Q L =
=} =
a. ) [«
= &
< FEE o
5 1 10|20 = -4 a [’
apP Sand: brown; loose; fine; damp; become medium a [z}
NSC M\ with clay at 5.4, ST ~ [EF
o = 8
20|30 s bk g
No recovery o =k °
> =L 5
o : 2
23 L. - :
1 3|lo]o A ST B
/ Clay: gray—-green-blue; loose; silty; sandy w/ < o i O
10— é. | ML shells, S g
- O SW —\Sand: gray-green; medium to coarse; w/ shells —13 A=)
and phosphate nodules. /_ o=t
4 |0 }70 56 L8 g=o
6:?-'_6 Sand: as above,
-0-1 SW b=
00 \ Bl .
o - .:- | .:~
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ENSAFE Monitoring Well NBCLO37101

Project: ZONE L - Naval Base Charleston Coordinates: 2325058.07 E, 37142080 N
Location: Charleston, SC Surface Elevation: 66 feet ms/
Started at £220 on 5-2+-97 TOC Elevation: 6.6 feet ms/
Completed at 1445 on 5-21-97 Depth to Groundwater: 405 feet TOC  Measured 5-29-97
Oriing Method: 425" ID (7.5” OD) HSA with spiit spoon sampler Groundwater Elevatior: 256 feet msl
Oriing Company: Alance Environmental (SC cert. # 889) Total Depth: 20 feet
Geologist: S.Weatherford Wel Screen: 2.0 to 17 feet
o |2 . 8 WELL DIAGRAM
8.8 2| & 3|8 GEOLOGIC DESCRIPTION E
A EHHEHE ) '
, < | ¥ =
@ & 7] gm 5| B ae &3 g
Surface conditions: assphalt T g
] Cuttings: brown~-tan, loose; fine; sandy-soil-fill, X
| ny LY
€ |- o
~ 38 Q ik @
N> Fill: brown; loose; sandy. a |- 2
- -~NFILL 2 = €
¥ 26 < [ =
P,: 1 Sand: grey-green-blue; fine; silty; wet. s E g
5+ 1| o | 100 REMI SM e [
L s & [
ML Clay: olive-drab; silty; soft; w/ coarse sand, " v - -
shell hash, and phosphate nodules; damp. ’ 2 1= 2
e PR E
2 | 0|50 ez . . 4 & = 2
% %]f Clay: olive-drab; siity; soft; damp. 5 = E
7 1. b=y - W
0: SW Sand: grey-green-blue; medium to course; w/ BT o =
\__/SM _\ shell hash; wet. /_ z
g% Sand: blue-green; coarse; w/ shells and E
10 phosphate nodules; becoming fine sand w/ shells 36 -
\ and clay lenses; heavy sulfur odor. -
4 0 | 80 -
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ENSAFE Monitoring Well NBCLO37A02
Project: ZONE L - Naval Base Charleston Coordinates: 23675179 E, 37886850 N
Location: Chareston, SC Surface Elevation: 6.5 feet ms/
Started at 0830 on 5-2+~97 TOC Elevation: 639 feet ms/
Completed at 0940 on 5-21-97 Depth to Groundwater: 224 feet TOC  Measwed: 5-27-97
Driing Method: 4.25"1D (7.5" OD) HGA with spiit spoon sampker Groundwater Elevation: 4.5 feet ms/
Driing Company: Alance Enwonynenta (SC cert. # 859) Total Depth: 220 feet
Geologist: SWeatherford Wel Screen: 2.0 to N7 feet
o |3 |g 5 8 Z | WELL DIAGRAM
= Gultu a| Bl 2|2 3 GEOLOGIC DESCRIPTION €
N « =
HiEHBEEHE g
. Surface conditions; grass Vs T g
Cuttings: brown-tan, loose; fine; sandy-soil. <_I X
Ny ey
E .' - ..': g
0 Yz ’5 g ) e
SC . —4an- . . K Bt
™\ Sand: brown-tan; loose; clayey: wet. /‘ g - %
A ) L
§ .. ...: §
5 1 10|10 < Ny 2 [
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2 LR s
2 10|20 5 o 3w 2
sSC Sand: green; medium to fine; clayey; loose; wet. L, 2 o . 3
" ] ; ~
) =) >
3|0 |2 byn 25 HES
/ 0 Clay: green-brown; w/ fine to silty sand; wet, =8
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10- Z 35 CEE
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ENSAFE

Monitoring Well NBCLO37C02

Project: ZONE L - Naval Base Charleston

Coordinates: 23506105 E, 37910208 N

Locationx Charieston, SC

Surface Elevation: 85 feet ms/

Started at 200 on 5-22-97

TOC Elevation: 119 feet ms!

Completed at 305 on 5-22-97

Depth to Groundwater: 580 feet TOC  Measwed: 5-30-97

Oriing Method: 4.25"ID (7.5" OD) HSA with spiit spoon sampler

Groundwater Elevation: 539 feet ms/

Oriling Company: Alance Enwonmental (SC cert. # 8589) Tota Depth: 130 feet
Geologist: S.Weatherford Wel Screen: 30 to 2.7 feet
O . S WELL DIAGRAM
AHCIRIEIE ] &
EE g E w g 8 g é GEOLOGIC DESCRIPTION = ||
< =
@E g(n g% ol 3 g 3 5
Surface conditions: grass; fill A g
Cuttings: black-green; clayey; sandy; fill; w/ T
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N
o ©
0 ~ 55 |-L-& @
l\'_>.' Fill: green-blue-black; clayey; sandy; w/ coal. o ot
™Y g $
.<.~/>y 2 o
5 1| 0 |100 ferd— 35 A
Fill M\ Fill: as above. /T o
i &
c
2 5 g g
0 10 1 G T
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3 0 15 T o
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MF Monitoring Well NBCLO37EQ2
Project: ZONE L - Naval Base Charleston Coordinates: 23687687 E, 377057.77 N
Location: Charleston, SC Surface Elevation: Q. feet ms/
Started at 0900 on 5-22-97 TOC Elevation: 920 feet ms!
Completed at 1002 on 5-22-97 Depth to Groundwater: 392 feet TOC  Measured: 6-15-97
Oriling Methoct 4.25” ID (7.5" O0) HSA with spiit spoon sampler Groundwater Elevation: 528 feet ms/
Oriing Company: Alance Environmental (SC cert. # 889) Total Depth: 3.0 feet
Geologist: S.Weatherford Wel Screen: 3.0 to 2.7 feet
g |4 |g 7 8 Z |  WELL DIAGRAM
=f 8y|E R g GEOLOGIC DESCRIPTION €
AN I g
@ Z n|]a| B | S| »» 3 —
=N Surface conditions: concrete Ve g,
Cuttings: brown; loose; sandy; fill. T
5 [ | <—t|—u
0 ~ 6.1 —}E— &z ¥ m &
N2 Fill: brown—-black-green; loose; sandy fill w/ o |-} 2
<Y Fill | heavy diesel odor. o €
S - o r’l=I: =
47 D 3t s
5 1 | 79|70 |= 44 o
N> Fill: brown—black sand; brown-green—-black =]
'<'/.\_N Fill clayey sand; heavy diesel odor. 1,
A
27 c s §
o - g
2 |17 |10} 2 5 - =
V/ cL Clay: grey-green-blue; loose; w/ fine to medium, § E o
A silty sand; wet; heavy diesel odor. Ly z §
5 -
)
3 |270! 50 | 3| 5 =
/ cL Clay: gray-blue; loose; sandy; wet. (=] -
10 Z 9 =
B SM|  sand: tan to grey; fine to medium; wet; heavy | =
SP 14 ht
diesel odor. /_
4 1120} 75 ;o - /119
¢ SM
iy SpP Sand: tan—green; medium to fine grained; some -t &
P ™\ silt; loose; wet. /--2.9 E
E}.IT Clay: grey-orange; stiff; fat; damp to dry. A=t

[4,]
(4]
o
-~
(4]
w
©
end capjlﬁ
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I~
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ENSA Ft Monitoring Well NBCLO37G02

Project: ZONE L - Naval Base Charleston Coordnates: 23/9283.53 E, 372857.80 N
Location: Charleston, SC Surface Blevation: 11/ feet ms/
Started at 745 on 5-20-97 TOC Elevation: 1087 feet ms!
Completed at 0850 on 5-20-97 Depth to Groundwater: 800 feet TOC  Measwed: 5-30-97
Driling Methodt 4.25" ID (7.5" OD) HSA with spiit spoon sampler Groundwater Elevation: 2.87 feet ms!
Driing Company: Alance Environmental (SC cert. # 889) Tota Depth: 5.0 feet
Geologist: SWeatherford Wel Screen: 50 to 14,7 feet
AALIEE: 8 ¥ |  WELL DIAGRAM
Sultuw 4| 8|58 § GEOLOGIC DESCRIPTION €
AAH M -
E Z |9n|&ed| 6| B e 3
Surface conditions: asphalt Ve T_
(1)
Cuttings: ROC, asphalt, and damp, clayey loose £
sand, (&)
x
o
<
0 )0 % 5
sC . —rod- . . k »
"\ Sand: brown-red; loose; clayey; soft. /' o 4—’
()
5 1{of10 8, + =
SC : -tan; ; silty; .
@E 2 Sand: brown-tan; clayey:; silty; loose =g §
2 0 | 25 o P 4.1
ay: gray-green; sandy, damp.
CL
SC
26 § -
3]10]7s 24 5 1=k 5
Clay: as above. @ —{ =
CL S | =
10 SC a = =
Q 3 —f a
ot “ N ot o~
4 0175 1 3 *
Clay: tan—-brown; silty; stiff; wet. o
CH =
51 0 [0 19 -
Clay: tan—-brown—-green; sandy; wet. -
4 cL =
4 2.9 z
V 4 on Clay: gray-green; silty; stiff; fat; organic; damp. =
7 Marsh clay. = = B
15— 6 0 | 100 < —3.9
a
(1]
o
o
o
20
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ENSA ,'T Monitoring Well NBCLO37HO2
Project: ZONE L - Naval Base Charieston Coordinates: 232359080 E, 369014.40 N
Location: Charieston, SC Surface Elevation: 8.8 feet ms/
Started at 510 on 5-20-97 TOC Elevation: 10.95 feet msl
Completed at 610 on 5-20-97 Depth to Groundwater: &6/ feet TOC Measwed: 5-29-97
Driing Method: 4.25" 1D (7.5” QD) HSA with spit spoon sampler Groundwater Elevation: 534 feet ms/
Oriling Company. Alance Environmental (SC cert. # 889) Total Depth: 14,0 feet
Geologist: SWeatherford Wel Screen: 4.0 to 137 feet
o |2 |g = 8| Z |  WELL DIAGRAM
Q 2| glu| 2 &
e Sé‘ Eul g &(g|2]|3 GEOLOGIC DESCRIPTION £
~ w p
w < =
@E b 7 g% g 3 g § 2 g
Surface conditions: grass § s! | %
N - 1 |2 NN =&
Cuttings: brown-tan, loose loamy soil and wet ‘5’ )
black sand. a-
o
<
<
a
58 ®
Sand: brown; fine to silty. _E 4F §
SM ~ e
T IE g
4 =t z
54 1 0 75 3 —f 0
m SM Sand: grey—-green-black; loose; silty; wet. 33 bt g
2 | o |25 18 -
Sand: brown; siity; loose; wet. c It
o - k3
45 SM o = 2
3 [ 0 |100 [A o = >
Jad o - *
% 73 -
10 e 12 3 =
L/ Clay: grey-green; silty; stiff; fat; organic; damp. o -
7 -
4 o {100 ) Marsh clay. =
7 OH =
A U -
7, -
4 - =
5 81 | 75 E
f_ |
fl—‘ Y
15 8
(4]
bl
5
20
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ENSA ,'T Monitoring Well NBCLO37HO03

Project: ZONE L — Naval Base Charleston Coordinates: 2325762.17 E, 369177.41N
Location: Charleston, SC Surface Elevation: 6.4 feet ms/
Started at 6155 on 5-21-97 TOC Elevation: 855 feet ms!
Completed at 1735 on 5-21-97 Oepth to Groundwater: 4.80 feet TOC  Measwed: 5/29/97
Driing Method: 4.25"ID (7.5 OD) HSA with spit spoon sampler Groundwater Elevation: 3.75 feet ms/
Driing Company: Alliance Environmental (SC cert. # 889) Total Depth: {30 feet
Geologist: S.Weatherford Wel Screen: 30 to 2.7 feet
o : 8 WELL DIAGRAM
HEREIRIHEIE P e
- E g Wl g w 8 % 3 GEOLOGIC DESCRIPTION = ||
& < | Y =
@E ':I% gm % 3| a 7 g
. Surface conditions: grass A g
Cuttings: tan, loose loamy soil. T
£
5 ]
[ [ 1]
0 34 & ®
Sand: red-tan-green; clayey. 7F S 3
sC z 5
o c
n A2 O
< £ 0D
51 1]101}70 14 A
cL Clay: olive-green; stiff; sandy w/ oyster shells. a
cH 4 &
c
8 g
2 ] 50 8 ) s
SC Sand: gray-green-blue; loose; clayey; wet. -y 8 o
s 5
a- w
g N
"
3 0 25 sang 5 2.8 <)
N o
SC and: as above.
10 % 3.6
/ ML | Clay: olive-tan; silty; soft; wet.
A CL
4 | o 100 ¢4 48
! / oL Clay: blue—green; silty: soft; fat; damp.
) // CL A% bt B
" &e X N
5 0 50 fg} A1 Y
Q
1)
()
he)
c
15— o
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