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18.0 SITE 16: SITE 16 AND EPIC SITE F
181 SITE BACKGROUND AND PHYSICAL SETTING

Site 16 and EPIC Site F are discussed as one site due to the relative proximity and overlap of the two
sites. The 8-acre combined site consists of a heavy equipment storage yard and two railroad car storage
yards that have been active since the late 1940s. Figure 18-1 is a map of the combined site.
Groundwater generally flows to the north-northeast based on groundwater-level measurements.

Site 16 is located north of Building C-19, the forklift maintenance and repair shop. EPIC Site F includes
two former diesel tank areas around Building C-50, an oil-water separator and leach field east of Building
C-50, an oil-stained portion of tracks north of Building C-50, a drainage ditch northeast of Building C-50,
and a locomotive wash area and leach field north of Building C-19. Building C-50 is known as the
Roundhouse and is used for maintenance and repair of locomotives and rail cars. Investigations at these
areas have been concerned with petroleum hydrocarbon contamination of soil, groundwater, surface water,
and sediment.

An underground fuel line was used to transport diesel fuel from an UST located at the northeastern corner
of Building C-18 to a dispensing station approximately 100 feet north of Building C-50. A leak in the fuel
line was discovered in 1977, and use of the pipeline was discontinued after the leak was discovered and
excavated. Part or all of the former underground diesel transfer line is still in place. This portion of the
site was investigated during the 1992 Si field activities.

Waste oils from locomotive maintenance were stored in a holding tank at the southeastern side of Building
C-50. This tank was removed under the UST program. Water from locomotive steam cleaning operations
in the past may have discharged to sewer drains and to an oil-water separator near Building C-50. Water
discharge from this oil-water separator was reportedly sent to a drainage ditch along the western side of
the railroad tracks. No evidence of a suspected leach field, thought to be present near the oil-water
separator, has been found. In 1989, the oil-water separator failed and the ditch on the side of Building
C-50 was excavated. Excavated material was disposed as hazardous waste. In the south-west corner,
inside of Building C-50, there was a locomotive engine cieaning tank (vat). The vat was approximately
10 feet by 16 feet and was 6 feet deep. The vat was used for soaking locomotive engines, and potentially
other oversize parts. An unknown solvent was used in the vat for cleaning.  The spent solvent was
directed to a leach field via two holding tanks located west of the southwest corner of Building C-50. The
operation was discontinued several years ago and the holding tanks and vat were cleaned. The vat was
filled with concrete and the hoiding tanks and associated leach field were left in place.

The center of the railroad tracks north of Building C-50 is stained with thick oil, possibly from leaky
locomotives awaiting maintenance.
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Building C-19 is used as a forklift maintenance and repair facility behind which batteries may have been
stored. The railroad yard west of Building C-19 is used for rail car and heavy equipment storage.

18.2 PREVIOUS INVESTIGATIONS

18.2.1 Summary of Activities and Results

The 1983 IAS consisting of interviews, concluded minimal impact because the leak was discovered quickly
and the amount of fuel lost was estimated to be minimal (less than 50 gallons). The site was not
recommended for confirmation study.

The PA Addendum in 1992, consisting of interviews and aerial photo analysis, indicated that the site has
been an active rail yard for many years.

As part of the 1992 Sl field activities, five soil borings were completed in the area north of Building C-18,
the reported location of the underground fuel-line leak. Each soil boring was completed to the water table,
and one sample was collected approximately 8 feet bgs, below the ievel of the fuel pipeline and above the
water table. All soil samples contained elevated levels of TPH ranging from 4,700 mg/kg to 22,000 mg/kg.
Low levels of semivolatiles were also detected. A geophysical survey of the area during the Si indicated
a number of buried lines at the site; however, the exact location of the leaking fuel line was not

determined.

18.2.2 Summary of Conclusions

Hydrocarbon contamination was found in all of the subsurface soil samples. No conclusion was reached
regarding the extent of impact. Review of site drawings identified a tile drainage field which served
buiiding C-50.

18.2.3 Data Gaps (Objectives of Remedial Investigation)

Based on previous investigations, follow-up remedial investigation activities were developed to meet the

following objectives:

. Determine areal extent of soil contamination.
. ldentify any other source areas.
. Compare data to background levels and risk based criteria.

NAVY\5803\SITES\105016 18-3



. Determine whether wetlands, surface water or groundwater has been impacted.

18.3  RI FIELD INVESTIGATIONS

Between June and October 1995, B&R Environmental conducted the following field investigation activities
at Site 16/F:

. Soil gas survey and analysis at 96 locations (Section 18.3.1)

. Sampling and analysis of subsurface soil samples from 20 soil borings (Section 18.3.2)
. Sampling and analysis of surface soil (Section 18.3.3)

. Sampling and analysis of sediment (Section 18.3.4)

. Drilling and installation of six shallow permanent monitoring wells (Section 18.3.5)

. Sampling and analysis of groundwater from the wells (Section 18.3.5)

. Measurement of static-water levels in the weils (Section 18.3.5)

. Performance of slug tests in three of the wells (Section 18.3.6)

B&R Environmental conducted a survey to establish the horizontal locations and vertical elevations of the
soil gas grid corners, soil boring locations, surface soil samples, sediment samples, and the newly installed
monitoring wells. Surveying notes are provided in Appendix F.

18.3.1 Soil Gas Survey

B&R Environmental performed a soil gas survey in June 1995 as a site screening tool to identify impacts
to soil and groundwater by volatile organics and to aid in locating soil borings and monitoring wells. Figure
18-2 shows soil gas sampling points and ID numbers. Figure 18-2a shows soil gas sample locations and
unvalidated analytical resuits. Table 18-1 lists the unvalidated analytical results by sample ID. Because
the soil gas results were used for screening purposes only, data validation was not performed.

B&R Environmental installed 96 soil gas points at Site 16 and collected one soil gas sample at each. The
samples were representative of soil and groundwater conditions near the soil/water interface. The samples
were collected at depths ranging from 1 to 8 feet below grade. Samples were to have been collected from
approximately 1 foot above the soil/water interface.

The 96 soil gas samples 16 SG 01 through 16 SG 99 (with the exception of 16 SG 62, 16 SG 88 and 16

SG 90) plus 10 field duplicates were submitted to EFS’s on-site Photovac 10S plus field GC laboratory for
BTEX, TCE, and PCE analysis (see Appendix B). No samples were collected at
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Table 18-1
Soil Gas Results (not validated)
Site 16/F, Samples Collected June 5, 1995 to June 8, 1995
NWS Earle, Colts Neck, New Jersey

Sample 1.D. Depth of Sample Total BTEX TCE (ppm) PCE
(feet) (ppm) (ppm)
16 SG 01 7 0.12 0.078 ND
16 SG 02 7 0.16 0.11 ND
16 SG 03 8 0.49 0.43 0.048
16 SG 04 8 0.21 0.082 ND
16 SG 05 8 ND 0.62 0.27
16 SG 06 8 0.1 0.073 ND
16 SG 07 8 0.09 0.047 ND
16 SG 08 7 0.18 0.071 0.034
16 SG 09 7 0.1 0.11 ND
16 SG 10 7 0.13 ND ND
16 SG 11 5 0.12 0.04 ND
16 SG 12 5 0.26 ND ND
16 SG 13 6 0.48 ND ND
16 SG 14 6 0.38 0.081 ND
16 SG 15 7 2 ND ND
16 SG 16 3 ND 0.046 0.019
16 SG 17 3 ND 0.044 ND
16 SG 18 3 ND ND ND
16 SG 19 1.5 ND ND ND
16 SG 20 1.5 ND ND ND
16 SG 21 1.5 ND ND ND
16 SG 22 1.5 0.15 ND ND
16 SG 23 1.5 0.1 ND ND
16 SG 24 1.5 0.39 ND ND
16 SG 25 3 ND 0.38 ND
16 SG 26 3 ND ND ND
16 SG 27 2 ND 'ND ND
16 SG 28 1.5 ND ND : ND
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Table 18-1 (continued)

Soil Gas Resuits (not validated)
Site 16/F, Samples Collected 6/5/95 to 6/8/95

NWS Earle, Colts Neck, New Jersey

Page 2 of 4
Sample I.D. Depth of Sample Total BTEX TCE (ppm) PCE
(ppm)

16 SG 29 1.5 ND ND ND
16 SG 30 1.5 ND ND ND
16 SG 31 3 0.57 0.04 ND
16 SG 32 4 1 04 0.34
16 SG 33 5 1.8 0.17 0.062
16 SG 34 5 0.1 ND 0.047
16 SG 35 3 0.54 0.1 ND
16 SG 36 5 ND 0.062 ND
16 SG 37 3 ND 0.078 ND
16 SG 38 3 1.4 0.16 ND

-+ 16 SG 39 3 0.77 0.086 0.03
16 SG 40 5 0.5 0.082 ND
16 SG 41 1 0.16 0.062 ND
16 SG 42 1.5 0.19 0.057 ND
16 SG 43 1.5 0.47 0.18 ND
16 SG 44 1.5 0.52 0.15 ND
16 SG 45 1.5 0.17 0.041 ND
16 SG 46 1.5 0.88 0.074 0.19
16 SG 47 25 0.11 0.043 ND
16 SG 48 5 0.25 ND ND
16 SG 49 1 0.27 0.056 ND
16 SG 50 1 0.16 0.04 ND
16 SG 51 1.5 0.16 0.05 ND
16 SG 52 3.5 0.44 0.23 ND
16 SG 53 4 7.5 1.5 1.5
16 SG 54 4 0.25 0.062 ND
16 SG 55 4 0.58 0.38 0.086
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Table 18-1

Soil Gas Results (not validated)

Site 16/F, Samples Collected 6/5/95 to 6/8/95

NWS Earle, Colts Neck, New Jersey

Page 3 of 4
Sampile I.D. Depth of Sample Total BTEX TCE (ppm) PCE
(feet) (ppm) (ppm)
16 SG 56 5 3.9 0.76 0.91
16 SG 57 2.5 0.26 ND ND
16 SG 58 45 ND ND ND
16 SG 59 7 ND ND ND
16 SG 60 5 5.1 0.98 1.1
16 SG 61 2 ND ND ND
16 SG 63 4 0.43 0.095 ND
16 SG 64 4 ND 0.042 ND
16 SG 65 5 0.27 0.079 ND
16 SG 66 5 0.99 0.33 0.059
16 SG 67 5 12 2.7 3.1
16 SG 68 5 1.5 0.075 0.18
16 SG 69 3 ND 0.052 ND
16 SG 70 3 0.12 0.041 ND
16 SG 71 4 0.26 0.045 ND
16 SG 72 4 ND 0.039 ND
16 SG 73 5 0.21 0.1 0.1
16 SG 74 5 ND 0.093 ND
16 SG 75 5 27 5.5 5.8
16 SG 76 5 37 6.1 9.1
16 SG 77 5 0.99 0.1 0.071
16 SG 78 5 0.25 ND ND
16 SG 79 4 0.12 0.044 ND
16 SG 80 4 ND 0.048 ND
16 SG 81 4 ND ND ND
16 SG 82 4 0.17 0.054 ND
16 SG 83 4 0.14 0.062 ND
NAVYN\5803\SITES\105016 18-9




Table 18-1

Soil Gas Results (not validated)

Site 16/F, Samples Collected 6/5/95 to 6/8/95

NWS Earle, Colts Neck, New Jersey

Page 4 of 4
Sample L.D. Depth of Sample Total BTEX TCE (ppm) PCE
(feet) (ppm) (ppm)
16 SG 84 4 0.55 0.36 0.29
16 SG 85 4 2 0.18 0.18
16 SG 86 4 28 0.48 0.96
16 SG 87 4 13 29 2.2
16 SG 89 4 38 46 54
16 SG 91 4 12 36 34
16 SG 92 4 20 1.8 1.9
16 SG 93 4 ND ND ND
16 SG 94 4 67 1.9 5.5
16 SG 95 4 35 3.2 2.7
16 SG 96 4 0.33 ND ND
16 SG 97 3 ND ND ND
16 SG 98 3 0.1 ND ND
16 SG 99 3 ND ND ND
NAVY\5803\SITES\105016 18-10




locations 62, 88, and 90. QA/QC samples (blanks) were collected at various times to ensure that the
system was clean of outside influences, and 10 percent of the samples were duplicated.

The results of the soil gas survey, along with other historical data, were used to determine the final
location of the planned monitoring wells, soil borings, and other Rl samples, Plans for weli and soil boring
installation were adjusted to account for the suspected diesel leak(s) from the former underground transfer
line, based on the analytical results. Two additional monitoring wells were added to the planned RI
program to help cover the several areas of concern highlighted by the soil gas results. Elevated soil gas
VOC concentrations were encountered south of Building 16, north of the Building C-50 wash area (within
the fenced vehicle storage yard), and northwest of Building C-50 in the area of a former (and present)
fueling station. Rl field sampling activities were biased toward these locations and downgradient (generally
to the north based on measured groundwater elevations) to investigate potential source areas, floating
product, or dissolved plume.

18.3.2 Soil Borings and Subsurface Soil Sampling

B&R Environmental drilled 20 soil borings (six of which were converted into monitoring wells), MW16-01
through MW16-06 and 16 SB 07 through 16 SB 20, in July 1995 to investigate subsurface soil conditions.
The borings were drilled using hollow-stem auger drilling techniques and 4.25-inch |.D augers. The
borings ranged in depth from 8 to 20 feet bgs. Saturated conditions were encountered in the borings from
6 to 11 feet below grade. Subsurface soil samples were collected continuously to the water table by
driving a 3-inch O.D. by 24-inch-long split-barrel sampler. The samples were screened with an HNu and
visually inspected for evidence of contamination (such as staining and odors}) and for lithologic description.

One subsurface soil sample was collected from the soil boring interval that showed the highest level of
contamination, based on visual observations or HNu readings, in the following soil borings: MW16-01, 16
SB 07, 16 SB 08, 16 SB 11, 16 SB 14, 16 SB 15, and 16 SB 16. Stains and odors were not observed in
these soil borings. The maximum HNu readings in the borings ranged from O to 5 ppm or less than 10
ppm action level. Two subsurface soil samples (one sample from the interval that showed the highest
level of contamination based on visual observations or HNu readings and one sample from the soil/water
interface) were collected from the remaining soil borings: MW16-02, MW16-03, MW16-04, MW16-05,
MW16-06, 16 SB 09, 16 SB 10, 16 SB 12, 16 SB 13, 16 SB 17, 16 SB 18, 16 SB 19, and 16 SB 20.
Staining was not observed in these borings, however, hydrocarbon odors were noted in MW16-05, 16 SB
10, and 16 SB 12. HNu readings were greater than 10 ppm action level in all borings of the group.
Maximum HNu readings ranged from 14 to 120 ppm, with the highest reading located in the 0-2 feet
interval in 16 SB 09. All subsurface soil samples were submitted to Lancaster Laboratories for TCL VOC,
TCL SVOC, TCL PCBs, TAL metals, and TPH analyses. Three field duplicates were collected (DUP-08
collected with 16 SB 17-04; DUP-09 collected with 16 SB 16-06; and DUP-10 collected with 16 SB 04-08).
Extra volume was collected at 16 SB 14-04 and submitted as a matrix spike/matrix spike duplicate.
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Sample log sheets are presented in Appendix D. Soil boring characteristics and sample information are
summarized in Table 18-2.

18.3.3 Surface Soil Sampling

Three surface soil samples (16 SS 01 through 16 SS 03) were collected in July 1995 to determine if wash
activities have impacted the soils (Figure 18-1). The samples were collected from 0 to 6 inches bgs using
stainless-steel trowels and placed directiy into the appropriate bottleware. The surface vegetation was
removed before sampling. The work plan stated there would be four surface soil samples; however, it was
determined, based on field observations, that only three surface soil samples were necessary. The surface
soil samples were submitted to Lancaster Laboratories for TCL VOC, TCL SVOC, TCL pesticides/PCBs,
TAL metals, moisture, pH, and TPH analyses. The surface soil consisted of dark brown to gray silty sand
. and gravel. Sample log sheets are presented in Appendix D.

18.3.4 Sediment Sampling

B&R Environmental collected five sediment samples, including two field duplicates, in July 1995 to
determine if past activities or runoff have impacted sediments and wetlands in the vicinity of the site. Two
of the samples, including one fieid duplicate (16 SD 01 and Dup-12), were collected from the catch basin
at the northern side of the site. The sediment material consisted of brown coarse sand with trace amounts
of gravel. Three sediment samples, including one field duplicate (16 SD 02, Dup-11, and 16 SD 03), were
collected in July 1995 from the drainage ditch located northeast of Building C-50. The work plan stated
that three locations along the drainage ditch wouid be sampled. However, during field observations, B&R
Environmental noted that a drainage pipe was in place and covered with clean fill over a portion of the
drainage ditch. At the request of NORTHDIV, one sample location was therefore eliminated. The
sediment material in the open drainage ditch consisted of brown silty sand with trace amounts of organic
material (see Figure 18-1 for sediment locations). The sediment samples were collected using a stainless-
steel trowel from 0 to 6 inches bgs. The sediment material was placed directly into the required bottleware
via the stainless-steel trowel. The five sediment samples, including two field duplicates, were submitted
to Lancaster Laboratories for TCL VOC, TCL SVOC, TCL pesticides/PCBs, TAL metals, TPH, TOC,
moisture, and pH analyses. Sample log sheets are presented in Appendix D.

As per the RI Work Plan, four additional sediment samples were to be collected from storm sewers located
in the vicinity of the former steam-cleaning area to determine if contamination was present in storm sewers
from parts washing storm activities. A field decision was made not to sample storm sewer intakes as
drainage from the wash pad was overland to the north.
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Table 18-2

Site 16 Soil Boring Characteristics Summary
NWS Earle, Colts Neck, New Jersey

Soil Boring Total Depth" Ground Surface | Laboratory Sample Laboratory Analytical Parameters®
Number (feet) Elevation®® Number Sample Depth
Interval” (feet)
16 SB 01 18 101.05 16 SB 01-06 6to8 TCL VOC, TCL SVOC, TCL
(MW16-01) pesticides/PCBs, TAL metals, TPH,
moisture, and pH
16 SB 02 15 96.57 16 SB 02-04 4t06 TCL VOC, TCL SVOC, TCL
(MW16-02) pesticides/PCBs, TAL metals, TPH,
16 SB 02-03 (3 to 35) moisture| and pH
16 SB 03 18 99.85 16 SB 03-02 0to2 TCL VOC, TCL SVOC, TCL
(MW16-03) pesticides/PCBs, TAL metals, TPH,
16 SB 03-06 6to8 moisture, and pH
16 SB 04 18 102.29 16 SB 04-08 (Dup 10) 8 to 10
(MW16-04) TCL VOC, TCL SVOC, TCL
16 SB 04-10 10to 12 pesticides/PCBs, TAL metals, TPH,
moisture, and pH
16 SB 05 20 102.27 16 SB 05-06 6to8 TCL VOC, TCL SVOC, TCL
(MW16-05) pesticides/PCBs, TAL metals, TPH,
16 SB 05-08 8 to 10 moisture, and pH
16 SB 06 17 96.99 16 SB 06-02 2to 4 TCL VOC, TCL SVOC, TCL
(MW16-06) pesticides/PCBs, TAL metals, TPH,
16 SB 06-06 6to8 moisture’ and pH
16 SB 07 8 99.40 16 SB 07-04 4t06 TCL VOC, TCL SVOC, TCL
pesticides/PCBs, TAL metals, TPH,
moisture, and pH
16 SB 08 10 101.80 16 SB 08-06 6to8 TCL VOC, TCL SVOC, TCL
pesticides/PCBs, TAL metals, TPH,
moisture, and pH
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Table 18-2
Site 16 Soil Boring Characteristics Summary
NWS Earle Colts Neck, New Jersey

Page 2 of 3
Soil Boring Total Depth'" Ground Surface | Laboratory Sample Laboratory Analytical Parameters®
Number (feet) Elevation? Number Sample Depth
Interval” (feet)
16 SB 09 10 98.60 16 SB 09-00 Oto2 TCL VOC, TCL SVOC, TCL
pesticides/PCBs, TAL metals, TPH,
16 SB 09-06 6to8 moisture, and pH
16 SB 10 8 100.50 16 SB 10-00 0to2 TCL VOC, TCL SVOC, TCL
pesticides/PCBs, TAL metals, TPH,
16 SB 10-04 4106 moisture, and pH
16 SB 11 11 102.60 , 16 SB 11-09 9to 11 TCL VOC, TCL SVOC, TCL
pesticides/PCBs, TAL metals, TPH,
moisture, and pH
16 SB 12 10 16 SB 12-02 0to2 TCL VOC, TCL SVOC, TCL
- pesticides/PCBs, TAL metals, TPH,
16 SB 12-06 6to8 moisture, and pH
16 SB 13 10 ~ 16 SB 13-02 Oto?2 TCL VOC, TCL SVOC, TCL
- pesticides/PCBs, TAL metals, TPH,
16 SB 13-06 6to8 moisture, and pH
16 SB 14 10 100.40 16 SB 14-04 4t08 TCL VOC, TCL SVOC, TCL
(MS/MSD taken here) pesticides/PCBs, TAL metals, TPH,
moisture, and pH
16 SB 15 10 100.90 16 SB 15-06 6to8 TCL VOC, TCL SVOC, TCL
pesticides/PCBs, TAL metals, TPH,
moisture, and pH
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Table 18-2

Site 16 Soil Boring Characteristics Summary
NWS Earle Colts Neck, New Jersey

Page 2 of 3
Soil Boring Total Depth™" Ground Surface | Laboratory Sample Laboratory Analytical Parameters®
Number (feet) Elevation® Number Sample Depth
Interval (feet)
T R S R T B
16 SB 16 10 102.30 16 SB 16-06 (Dup 9) 6to8 TCL VOC, TCL SVOC, TCL
pesticides/PCBs, TAL metals, TPH,
moisture, and pH
16 SB 17 10 100.30 16 SB 17-04 4t06 TCL VOC, TCL SVOC, TCL
(Dup 8) pesticides/PCBs, TAL metals, TPH,
16 SB 17-06 6to8 moisture, and pH
16 SB 18 10 102.30 16 SB 18-02 2to 4 TCL VOC, TCL SVOC, TCL
pesticides/PCBs, TAL metals, TPH,
16 SB 18-06 6to8 moisture, and pH
16 SB 19 10 102.60 16 SB 19-06 6to08 TCL VOC, TCL SVOC, TCL
pesticides/PCBs, TAL metals, TPH,
16 SB 19-08 8 to 10 moisture, and pH
16 SB 20 10 100.50 16 SB 20-02 2to4 TCL VOC, TCL SVOC, TCL
pesticides/PCBs, TAL metals, TPH,
16 SB 20-06 6to8 moisture, and pH
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18.3.5 PermanentMonitoring Well Installation, Static-Water-Level Measurements, and Groundwater
Sampling

Monitoring Well Installation

B&R Environmental installed six shallow permanent monitoring wells (MW16-01 through MW16-06) at the
site in July 1995 to determine the quality of groundwater and to check for free-phase or dissolved-phase
product at the site (Figure 18-1). The locations of the wells were based upon the results of the soil gas
survey and soil boring activities. MW16-01 was located downgradient of the former UST area associated
with Building C-50. The borings were drilled using hollow-stem-auger drilling techniques and 4.25-inch |.D.
augers. The borings ranged in depth from 15 to 18 feet, and water was encountered between 6 and 11
feet below grade during drilling. The borings were drilled to approximately 8 feet below the water table
and completed as cased wells, screened across the water table. Monitoring well characteristics are
summarized in Table 18-3. Subsurface soil samples were collected continuously to the water table by
driving a 2-inch O.D. by 24-inch- long split-barrel sampler. The field team screened the samples with an
HNu and visually inspected them for evidence of contamination (such as staining and odors) and for
lithologic description. The team prepared soil boring log sheets for each boring to evaluate subsurface
lithologies (see Appendix C).

The wells were constructed with 2-inch 1.D. flush-jointed and threaded, NSF-certified, Schedule 40 PVC
well casing and 0.10-foot slotted PVC well screen fitted with a PVC bottom cap. Ten-foot screens were
instalied in the wells. The annular space between the well screen and the borehole was packed with Morie
No. 1 sand to a height of approximately 1 to 3 feet above the top of the screen (due to the shallow depth
to groundwater, only 1 foot of sand above the top of the screen was used). An approximately 1.5- to 2-
foot-thick annular seal, consisting of bentonite pellets, was placed on top of the filter pack (the thin seal
was also due to the shallow depth to groundwater). The remainder of the well annulus was backfilled with
a cement grout to a height approximately 1 foot below the ground surface. MW16-01 and MW16-03 were
completed as flush-mount wells. A concrete, 4- by 4- foot pad was added to the top of each monitoring
well at ground level, keyed 1 foot into the well annulus. The remaining wells were completed with 2-foot-
high standpipes and with a 4- by 4-foot concrete pad keyed into the well annulus. Monitoring well
construction sheets are in Appendix C.

The wells were developed a minimum of 24 hours after installation. Groundwater temperature, pH,
conductivity, and turbidity were monitored during development. All wells were developed until removed
water was visibly clear of suspended solids. MW16-04 and MW16-05 were developed separately (in
August 1995) after consideration of the significant product layer in the wells. Approximately 120 gallons
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Site 16/F Monitoring Well Characteristics Summary

Table 18-3

NWS Earle, Colts Neck, New Jersey

Monitoring Well Total Ground Surface Elevation® Diameter | Screened | Filter Pack Date
Number Depth" Interval Interval Installed
(feet) Top of Top of PVC Top of (inches) Depth® Depth"
Concrete Riser Standpipe (feet) (feet)
Pad
e _____________________________________________ _______________________|

MW16-01 16 101.05 102.34 103.01 2 6-16 3-16 7/9/95
MW16-02 15 96.57 98.48 99.03 2 5-15 4-15 7/9/95
MW16-03° 16 99.85 99.59 99.86 2 6-16 35-16 7/9/95
MW16-04 18 102.29 104.30 104.84 2 8-18 6-18 7/9/95
MW16-05 18 102.27 104.14 104.80 2 8-18 6-18 7/9/95
MW16-06 17 96.99 98.73 99.31 2 7-17 5-17 7/9/95

MW-1® 20 103.37 103.06 103.49 4 - - -

Note: All wells were constructed with Schedule 40 polyvinyl chloride (PVC) well casing.

(4D In feet below grade. Reading obtained during monitoring well installation. See Table 18-4 for more accurate measurements.

(2) In feet above mean sea level.

(3) Well is flush mounted.
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of water were removed from MW16-01, MW16-03, and MW16-06. Approximately 240 gallons of water
were removed from MW16-02. Approximately 150 gallons of water were removed from MW16-04 and
MW16-05.

Static-Water-Level Measurements

In order to define groundwater flow directions and horizontal and vertical groundwater gradients, B&R
Environmental collected two rounds of static-water-level measurements. The first round of water-level
measurements was collected on August 7, 1995, the second on October 17 and October 18, 1995. Static-
water levels were measured from the top of the PVC riser using an electronic water-level indicator (M-
scope) or an interface probe and recorded to the nearest 0.01 foot. The water-table elevation ranged from
approximately 90.89 to 92.67 feet above MSL during the first round of measurements and from
approximately 90.52 to 92.50 feet above MSL during the second round. Water-level measurements are
summarized in Table 18-4.

Groundwater Sampling

Groundwater samples were obtained from the six newly installed monitoring wells (MW186-01, MW16-02,
MW16-03, MW16-04, MW16-05, and MW16-06) and the existing well (MW-1) to investigate the current
level and extent of contamination and to provide data for use in the risk assessment and the evaluation
of remedial action alternatives. The newly installed wells were sampled in August 1995 (MW16-04 and
MW16-05 were sampled in September 1995). Field measurements collected during purging were pump
rate (L/min), water level, pH, conductivity, temperature, turbidity, dissolved oxygen, and salinity.

Prior to sampling, B&R Environmental purged the wells (with the exception of MW16-04 and MW16-05),
using the micro-purge protocol, to reduce turbidity until groundwater parameters stabilized within
acceptable limits. Care was taken to ensure little or no drawdown in water levels occurred throughout the
purge and sample process. MW16-04 and MW16-05 were not purged prior to sampling. Separate
samples of the floating oil layer and aqueous layer were collected. B&R Environmental attempted to
collect an uncontaminated groundwater sample from MW16-04 and MW16-05 through the floating oil ayer.
The team inserted a small-diameter PVC tube with a rubber glove septum on the down well end into the
well below the oil/lwater interphase. A smaller-diameter tube was then inserted, piercing the rubber
septum, and the team collected a sample of groundwater via a peristaltic pump.

B&R Environmental submitted seven groundwater samples (16 GW 01 through 16 GW 06 and MW-01)
to Lancaster Laboratories for TCL VOC, TCL SVOC, TAL metals, and TPH analyses. At the direction of
NORTHDIV, 16 GW 02 and 16 GW 06 were also analyzed for dissolved TAL metals. GC fingerprint and
specific gravity analyses were performed on the oily product layer from samples 16 GW 04 and 16 GW
05. Results of analyses performed on samples taken from MW16-04 and MW16-05 were not submitted
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TABLE 184

SITE 16/F STATIC WATER-LEVEL MEASUREMENT SUMMARY
NWS EARLE, COLTS NECK, NEW JERSEY

August 7, 1995 October 17 and October 18, 1995
Monitoring
Well Number Depth to Top of Elevation of Depth to Top of Elevation of
Water Table!” PVC | Water Tabie!? | Water Table" PVC Water Table®
(feet) Riser? (feet) Riser®
MW16-01 9.67 102.34 92.67 10.11 102.34 92.23
MW16-02 7.07 98.48 91.41 7.43 98.48 91.05
MW16-03 7.85 89.59 91.74 8.23 99.59 91.36
MW16-04 @ 104.30 @ not measured | 104.30 )
MW16-05 @ 104.14 @ not measured | 104.14 -
MW16-06 7.84 98.73 90.89 8.21 98.73 90.52
MW-1 “ 103.06 - 10.56 103.06 92.50
M in feet below top of riser
@ In feet above mean sea level
@ Non-aqueous free-product layer present

August 17, 1995 measurements:
MW16-04. Top of free-product layer = 11.49 feet
Product - water interface = 14.38 feet
Free-product thickness = 2.89 feet
MW16-05: Top of free product layer = 11.56 feet
Product - water interface = 11.96 feet
Free-product thickness = 0.40 feet

“ Adjusted water-table elevations not calculated
@ Water level not measured
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for validation using the EPA Region |l guidelines and are summarized in Table 18-5. Sample log sheets
are presented in Appendix D.

18.3.6 Slug Testing

Slug test were performed according to the procedure presented in Section 2.1.1.4. Hydraulic permeability
(k) calculations are presented in Appendix H.

18.4 SITE CHARACTERISTICS

18.4.1 Geology

Regional mapping places Site 16/F within the outcrop area of the Vincentown Formation; upper colluvium
may be present at the site. The upper colluvium has a maximum thickness of 10 feet, the Vincentown
Formation ranges between 10 and 130 feet in thickness, and the soil borings are no more than 20 feet
deep. The lithology of the sediments encountered in the on-site borings generally agrees with the
published description of the upper colluvium and the Vincentown Formation. In general, the borings
encountered fill material, brown pebbly, silty, fine- to medium-grained sand (possibly representative of the
upper colluvium), and brownish-yellow, olive, glauconitic, fine- to medium-grained sand (probably
representative of the Vincentown Formation.

Based upon the boring log descriptions, borings 16 SB 13 and 16 SB 15 penetrated fill material and upper
colluvium, boring 16 SB 12 penetrated the upper colluvium, borings 16 SB 09 through 16 SB 11, 16 SB
14, and 16 SB 18 penetrated fill material, upper colluvium, and the Vincentown Formation, and wells
MW16-01 through MW16-06 and borings 16 SB 07, 16 SB 08, 16 SB 16, 16 SB 17, 16 SB 19, and 16 SB
20 penetrated upper colluvium and the Vincentown Formation.

18.4.2 Hydrogeology

Groundwater in the upper colluvium and Vincentown aquifer beneath the site occurs under unconfined
conditions and the geologic units are interpreted to be hydraulically interconnected. A free-product layer
consisting of light, non-agueous phase liquid (LNAPL) was discovered floating on fop of shallow
groundwater in wells MW16-04 and MW16-05. The available data are not sufficient to define the areal
extent, thickness, and movement of the free-product layer. Static-water-level measurements, water-table
elevations, and depths to the free-product layer and product-water interface are summarized in Table 18-4.
Groundwater elevations for August 1995 and October 1995 are contoured on Figures 18-3 and 18-4,
respectively. The direction of shallow groundwater flow in the aquifer, as indicated by both the August and
October groundwater contour maps, is toward the north. There does not appear to be a significant
seasonal variation in groundwater flow direction.
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Table 18-5
Site No. 16/F Roundhouse

Preliminary Analytical Results

16 GW 04 (WATER) 16 GW 05 (WATER) 16 GW 04 (OIL) 16 GW 05 (OIL)
Sample Results Sample Results Sample Results Sample Results
VOLATILE ORGANICS CRQL UG/L CRQL UGIL UGIL UG/L
ACETONE 25 49 JDB 50 67 JDB
1,2-DICHLOROETHENE (TOTAL) 25 1 J 50 ND
BENZENE 25 350 50 1900 D NA NA
TOLUENE 25 40 50 160
ETHYLBENZENE 25 330 50 170
XYLENE (TOTAL) 25 1600 D 50 250
SEMIVOLATILE ORGANICS CRQL UG/L CRQL UG/L UG/L UG/L
PHENOL 100 ND 107 11
2,4-DIMETHYLPHENOL 100 ND 10 48
NAPHTHALENE 100 690 10 220 D
2-METHYLNAPHTHALENE 100 1800 D 10 250 D
ACENAPHTHENE 100 g1 J 10 11 JD
DIBENZOFURAN 100 73 J 10 7 JD NA NA
FLUORENE 100 140 10 11
PHENANTHRENE 100 240 10 17
CARBAZOLE 100 ND 10 12
PYRENE 100 27 J 10 ND
BIS(2-ETHYLHEXYL)PHTHALATE 100 ND 10 190 D
QUALITATIVE GC FINGERPRINT NA NA #2 FUEL OIL #2 FUEL OIL
TPH ANALYSIS LOQ MG/L LOQ MG/ NA NA
TOTAL PETROLEUM HYDROCARBONS ] 30 180 3 20
TAL METALS CRQL UGIL CRQL UG/L UG/L UGI/L
ARSENIC ~10] 94 J 10 ND
BARIUM 200 438 J 200 312 J
CADMIUM 5 0.65 J 5 056 J
CALCIUM 5000 23500 5000 17700
CHROMIUM 10 24 10 528 J
COBALT 50 0.71 J 50 ND
COPPER 25 08 J 25 088 J
IRON 100 178000 100 49100
LEAD 3 21 J 3 54 NA NA
MAGNESIUM 5000 5800 5000 4660 J
MANGANESE 15 47 15 84
MERCURY 0.2 0035 J 0.2 005 J
POTASSIUM 5000 ND 5000 1870 J
SELENIUM 5 135 5 ND
SODIUM 5000 104000 5000 157000
VANADIUM 50 11 J 50 ND
ZINC 20 20 20 172 J

B -- COMPOUND DETECTED IN ASSOCIATED LABORATORY BLANK

J -- POSITIVE VALUE IS ESTIMATED AND LESS THAN QUANTITATION LIMIT

NA -- NOT ANALYZED

ND —- NOT DETECTED

D -- DILUTED ANALYSIS
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Based on boring log descriptions, well MW16-06 is screened in the upper colluvium and the Vincentown
Formation, and wells MW16-01 through MW16-05 are screened in the Vincentown Formation. The
hydraulic conductivity calculated for MW16-01 (Vincentown Formation) is 3.48 x 10™ cm/sec (0.99 ft/day).
Two hydraulic conductivities were calculated for MW16-08 (upper colluvium and Vincentown Formation):
1.39 x 10" cm/sec (3.94 ft/day) from rising-head slug test data and 6.79 x 10 cm/sec (1.93 ft/day) from
falling-head slug test data. Appendix H contains slug test data and calculations. |

18.5 NATURE AND EXTENT OF CONTAMINATION
18.5.1 Surface Soils

Three site-related surface soil samples (16 SS 01 through 16 SS 03) were coliected at Site 16 (Figure
18-2). Tables 18-6 and 18-7 present the occurrence and distribution of inorganic and organic chemicals
detected in site-related surface soil samples and compare them to background as presented in Section
31. Tables 18-6a and 18-6b present a comparison of detected compounds to ARARs and TBCs. Figure
18-5 presents sample locations with concentrations of compounds found above ARARs and TBCs and for
purposes of illustrating the extent of contamination, TPH concentrations above 1,000 mg/kg.

18.5.1.1 Inorganics

Concentrations of antimony, barium, cadmium, chromium, copper, lead, magnesium, nickel, silver, and zinc
in all site-related samples were greater than the ranges detected in background sampies. Generally,
higher levels of metals were found on 16 SS 01 and 16 SS 03.

18.5.1.2 Organics

Fluoranthene (40 ug/kg to 84 ug/kg), pyrene (46 ug/kg), di-n-butyl phthalate (45 ug/kg to 48 ug/kg), and
butylbenzyl phthalate (220 ug/kg) were detected in background surface soil samples. PAHs including
benz(a)anthracene, benzo(a)pyrene, carbazole, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene,
indeno(1,2,3-cd)pyrene, fluoranthene, and pyrene were detected in all site-related surface soil samples
at levels greater than background, ranging from 42 ug/kg to 4,400 ug/kg. The highest leveis of PAHs were
detected in sample 16 SS 03.

Phthalates including bis(2-ethylhexyl)- (1,800 ug/kg to 12,000 ug/kg), butylbenzyl- (160 ug/kg), and di-n-
butyl- (44 ug/kg to 100 ug/kg) were detected in surface soil samples collected at Site 16. N-
nitrosodiphenylamine (63 ug/kg) and 4-methyiphenol (110 ug/kg) were each detected in one site-related
surface soil sample.
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TABLE 18-6

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SURFACE SOILS AT SITE 16
NWS EARLE, COLTS NECK, NEW JERSEY

{mg/kg)

BACKGROUND SITE-RELATED
FREQUENCY OF RANGE OF 2 X AVERAGE FREQUENCY OF RANGE OF AVERAGE MEAN > | REPRESENTATIVE |

SUBSTANCE DETECTION POSITIVE DETECTION | BKGD CONCENTRATION DETECTION | POSITIVE DETECTION | CONCENTRATION |2 X BKGD | CONCENTRATION
ALUMINUM 4/ 4 1710 - 5310 6152.50 3/3 2570 - 4190 3640.00 NO 4190
ANTIMONY NOT DETECTED - - 3/ 3 0.75 - 28 11.92 YES 28
ARSENIC 4/ 4 1.35 - 14.4 13.43 3/3 5.2 - 10.5 7.03 NO 10.5
IBARIUM 4/ 4 1.85 - 31 22.53 3/3 78.3 - 133 106.77 YES 133
BERYLLIUM 1/ 4 0.28 0.39 3/3 0.13 - 0.25 0.19 NO 0.25
CADMIUM 1/ 4 0.57 0.67 3/3 6.1 - 10.2 8.13 YES 10.2
CALCIUM 4/ 4 40.1 - 519 551.80 3/ 3 2280 - 4230 3186.67 YES 4230
CHROMIUM 4/ 4 7.8 - 59.5 69.05 3/3 40.9 - 171 111.97 YES 171
COBALT 2/ 4 0.75 - 5 3.15 3/ 3 4-7.7 5.40 YES 7.7
COPPER 4/ 4 0.97 - 8.4 10.06 3/3 49.8 - 231 158.93 YES 231

IRON 4/ 4 3745 - 62500 52402.50 373 26100 - 57500 37466.67 NO 57500
[LEAD 4/ 4 1.8 - 39.4 37.30 3/ 3 359 - 1030 688.00 YES 1030
JIMAGNESIUM 4/ 4 71.7 - 619 578.85 3/ 3 1300 - 1530 1393.33 YES 1530
IMANGANESE 4/ 4 3.45 - 214 128.33 3/3 94.8 - 307 179.93 YES 307
IMERCURY 4/ 4 0.035 - 0.17 0.18 3/3 0.018 - 0.28 0.14 NO 0.28
IINICKEL 2/ 4 1.8-7.2 5.18 3/ 3 10.3 - 16.5 13.40 YES 16.5
POTASSIUM 4/ 4 95 - 792 912.50 3/3 342 - 537 441.33 NO 537
SILVER 2/ 4 0.37 - 0.67 0.69 3/3 1.8 - 25.3 12.10 YES 25.3
SODIUM 4/ 4 17.5 - 86.2 78.30 3/3 123 - 173 150.33 YES 173
VANADIUM 4/ 4 11.05 - 64 70.13 3/3 15.5 - 32.1 23.73 NO 32.1
ZINC 3/ 4 1.1- 276 22.80 3/3 111 - 1180 508.67 YES 1180

Note: Selected COPCs are indicated in boldface type.
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TABLE 18-7
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SURFACE SOIL AT SITE 16
NWS EARLE, COLTS NECK, NEW JERSEY

{uglkg)
BACKGROUND -Ermmmmlﬂrm SITE-RELATED
'TREQUENCY OF] _ RANGE OF R REQUENLY OF RANGE OF EPRESENTATI

SUBSTANCE DETECTION |POSITIVE DETECTION|CONCENTRATION| DETECTION |POSITIVE DETECTION| CONCENTRATION
2.4"-D0D . - 1717 380 | 360 |
7 4-DDE 2714 16 - 330 77786 212 15 - 120 120
14001 214 43 - 420 365.71 3713 38 - 230 230
-METHYLPHENGL NOT DETECTED - - 173 110 110
ACENAPHTHYLENE NOT DETECTED 113 100 100
ALPHA-BHC NOT DETECTED 213 0047 - 0.13 013
ALPHA-CHLORDANE NOT DETECTED 113 33 kK]
ANTHRACENE NOT DETECTED 213 57 - 170 170
BENZO(A)ANTHRACENE | NOT DETECTED 313 160 - 450 450
BENZO{AIPYRENE NOT DETECTED 373 160 - 1200 1200
BENZO(BJFLUORANTHENE NOT DETECTED 373 350 - 1000 1000
BENZO(G,H, JPERYLENE NOT DETECTED 373 150 - 340 330
BENZO(KIFLUORANTHENE NOT DETECTED 173 86 36
BIS(2-ETHYLHEXYL)PHTHALATE] NOT DETECTED - - 374 1800 - 12000 12000
BUTYLBENZYLPHTHALATE 114 220 220 K 160 160
[CARBAZOLE NOT DETECTED - - 273 47 - 54 54
CHRYSENE NOT DETECTED - - 313 750 - 810 810
DI-N-BUTYLPHTHALATE 214 a5 - 48 48 273 a4 - 100 100
FLUDRANTHENE 214 20 - 84 84 313 340 - 510 510
GAMMA-CHLORDANE NOT DETECTED - - 313 1.7 - 35 35
HEPTACHLOR EPCXIDE NOT DETEGTED 173 0.39 0.38
INDEND(1,2,3-COIPYRENE NOT DETECTED 214 120 - 200 200 i
N-NITROSODIPHENYLAMINE (1 | NOT DETECTED 173 63 63 |
PHENANTHRENE NOT DETECTED - - 313 210 - 370 370 |
YRENE TT3 15 15 373 570 - 4400 7270 |

ORESS16T.XLS 2/22/96 10:05 AM
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TABLE 18-6a

lc-8L

06/17/96 FINAL
COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 1
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SS01 168802 165803 --- ARARS & TBCs
LOCATION: 168501 165502 165503 .-- NJDEP Soil NJDEP Soll NJDEP Soil
Residential Non-Residential Impact to
DATA SOURCE: 1995 R 1995 RI 1995 R Direct Contact Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria

INORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
aluminum 2570 4160 4190 - - -
antimony 28.0 E 0.75 7.0 14.0 340 -
arsenic 52 105 J 54 20.0 20.0 -
barium 78.3 133 109 700 47000 -
beryifium 0.13 0.25 0.19 1.00 1.00 -
cadmium 6.1 E J 8.1 E J 10.2 E J 1.00 100 -
calcium 4230 Jl 2280 J| 3050 J - - -
chromium, total 409 124 171 - 500 -
cobalt 4.0 7.7 45 - - -
copper 49.8 196 23 600 600 -

iron 26100 57500 28800 - - -

lead 1030 E 359 675 E 400 600 -
magnesium 1350 1300 1530 - - -
manganese 138 307 94.8 - - -
mercury 0.018 0.12 0.28 14.0 270 -
nickel 10.3 13.4 16.5 250 2400 -
potassium 342 537 445 - - -
silver 1.8 9.2 253 110 4100 -
sodium 165 123 173 - - -
vanadium 165 236 321 370 7100 -
zinc 11 235 1180 1500 1500 -
SEMIVOLATILES ug/kg ug’kg ug’kg ug/kg ug/kg ug’kg
4-methylphenot 380 Uy 380 Ul 110 J 2800000 10000000 -
N-nitrosodiphenylamine (1) 380 u 63.0 J| 1000 U 140000 600000 100000
acenaphthylene 380 Ul 380 uj 100 J - - -
anthracene 380 U 57.0 JI 170 J 10000000 10000000 100000
benzo(a)anthracene 160 J| 240 J| 450 J 900 4000 500000
benzo(a)pyrene 160 J 260 J| 1200 E J 660 660 100000
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FINAL

0817198 COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 2
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 168501 165502 168803 ARARS & TBCs
LOCATION: 165501 165502 165503 NJDEP Sol NJDEP Soil NJDEP Soi
Residential Non-Residential impact to
DATA SOURCE. 1995 Ri 1995RI 1985 RI Direct Contact Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug’kg ug’/kg
benzo(b)fluoranthene 350 JI 700 J| 1000 E J 900 4000 50000
benzo(g,h,i)perylene 150 J| 200 J| 340 J - - -
benzo(k)fluoranthene 86.0 J| 380 Ul 1000 uJ 900 4000 500000
bis(2-ethylhexyl)phthalate 1800 7000 J| 12000 J 49000 210000 100000
butylbenzylphthalate 160 J 380 UJd] 1000 uJ 1100000 10000000 100000
carbazole 540 J 420 J{ 1000 U - - -
chrysene 250 J| 360 J 810 9000 40000 500000
di-n-butylphthalate 100 J 440 J{ 1000 U §700000 10000000 100000
fluoranthene 510 340 J 480 2300000 10000000 100000
indeno(1,2,3-cd)pyrene 120 J 200 J| 1000 uJ 900 4000 500000
phenanthrene 210 Jf - 230 J| 370 J - - -
pyrene 670 1100 J| 4400 J 1700000 10000000 100000
PESTICIDES ug/kg ug/kg ug’kg ug/kg ug/kg ug/kg
4,4-DDD 39 u 76 R 360 J 3000 12000 50000
4,4-DDE 39 R 150 120 2000 9000 50000
4,4-DDT 38.0 230 43.0 2000 9000 500000
alpha-BHC 0.047 J 0.13 J 26 U - - -
alpha-chlordane 1.9 U 7.0 U 330 - - -
gamma-BHC (Lindane) 1.9 u 0.13 R 0.13 R 520 2200 50000
gamma-chlordane 1.7 J 7.0 J 350 - - -
heptachlor 1.9 u 1.5 JN 26 u 150 650 50000
heptachlor epoxide 0.39 J 20 u 26 U - - -
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TABLE 18-6a
COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 16
NWS EARLE, COLTS NECK, NEW JERSEY

Footnotes to sample results:

u

uJ

No Value -

UR

E

- Compound or element was not detected. Value is the detecticn limit (inorganics) or quantitation limit (organics).

- Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria.

Constituent was not analyzed for in this sample.

- Nondetected result is considered rejected based on exceedance of data validation quality control criteria.

- Value is estimated because concentration is below the guantitation limit or because of exceedance of data validation quality control criteria.
- Positive result is considered rejected based on exceedance of data validatien quality control criteria.

- Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification.

- Result exceeds one or more of the selected ARARs.

Footnotes to soil criteria:

- No standard is available for this chemical in this classification.

FINAL
PAGE 3



TABLE 18-6b
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06/18/96 FINAL

COMPARISON OF SURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCs - SITE 16 Page 1
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 165501 165502 165503 --- - ARARS & TBCs
LOCATION: 165501 165502 165503 --- .-- NJDEP Soil NJDEP Soi NJDEP Soil
Residential Non-Residential Impact to
DATA SOURCE: 1995 RI 1995 RI 1995RI Direct Contact Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria

MISCELLANEOUS

moisture % 12.2 12.9 34.3 - - -

pH 7.9 5.4 6.6 - - -

petroleum hydrocarbons mg/kg| 1300 J] 2900 J| 20000 E J 10000 @| 10000 @ -
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TABLE 18-6b
COMPARISON OF SURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 16
NWS EARLE, COLTS NECK, NEW JERSEY

Footnotes to sample results:

u

u

No Value -

UR

J

- Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics).

- Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria.

Constituent was not analyzed for in this sample.

- Nondetected result is considered rejected based on exceedance of data validation quality control criteria.

- Value is estimated because concentration is below the huantitation limit or because of exceedance of data validation quality control criteria.
- Pasitive result is considered rejected based on exceedance of data validation quality control criteria.

- Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification.

- Result exceeds one or more of the selected ARARs.

Footnotes to soil criteria:

- No standard is available for this chemical in this classification.

@

- Value is New Jersey guideline for maximum total concentration of all organic compounds in soil (including VOCs, SVOCs, and TPH).

FINAL
PAGE 2
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4,4-DDT (43 ug/kg to 420 ug/kg) and 4,4'-DDE (16 ug/kg to 330 ug/kg) were each detected in two
background surface soil samples. These pesticides were detected at similar levels in site-related surface
soil samples, from 38 ug/kg to 230 ug/kg for 4,4'-DDT and 15 ug/kg to 120 ug/kg for 4,4'-DDE. Other
pesticides including 4',4-DDD (360 ug/kg), alpha-BHC (0.047 ug/kg to 0.13 ug/kg), alpha-chlordane (33
ug/kg), heptachlor epoxide (0.39 ug/kg), and gamma-chlordane (1.7 ug/kg to 35 ug/kg) were also detected
in surface soil samples collected at Site 16.

18.5.1.3 Miscellaneous Parameters

Three surface soil samples for Site 16 were analyzed for moisture, pH, and TPH. All samples contained
TPH concentrations exceeding maximum background levels. Sample 16 SS 03 contained the highest level
of TPH (20,000 mg/kg). TPH in background surface soils ranged from 9 mg/kg to 110 mg/kg.

Miscellaneous parameters results are presented in Appendix A.

18.5.2 Subsurface Soils

Thirty-two site-related subsurface soil samples were collected at Site 16 (locations 16 SB 01 through 16
SB 20 in Figure 18-2) at varying depths of up to 9 feet. Tables 18-8 and 18-9 present the occurrence and
distribution of inorganic and organic chemicals detected in site-related subsurface soil samples and
compare them to background. Tables 18-8a and 18-8b present a comparison of detected compounds to
ARARs and TBCs. Figure 18-6 shows sample locations and concentrations of compounds which exceed
ARARs and TBCs and for purposes of illustrating the extent of contamination, TPH concentration above
10,000 mg/kg.

18.5.2.1 Inorganics

Concentrations of most metals in site-related samples were within the range of background.
Concentrations of chromium were slightly greater than background in samples 16 SB 05-08 and 16 SB
20-086.

18.5.2.2 Organics

Fluoranthene (40 ug/kg to 84 ug/kg) and pyrene (46 ug/kg) were detected in background subsurface soil
samples. PAHs including benz(a)anthracene, benzo(a)pyrene, chrysene, benzo(k)fluoranthene, Table 18-8
dibenzofuran, fluoranthene, fluorene, naphthalene, and pyrene were detected in numerous site-related
subsurface soil samples at a range from 41 ug/kg to 220,000 ug/kg. 2-Methylnaphthalene was generally
the PAH present at the highest concentration, followed by naphthalene (both PAHs are prevalent in diesel
fuel). These PAHs were found at the highest levels (over 30,000 ug/kg) near the area where monitoring
wells containing free product are located (within a region bounded by Buildings C-16, C-18, and C-19,
close to the location of a former leaking underground diesel line). Samples exhibiting individual PAHs at

NAVY\5803\SITES\105016 18-33
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TABLE 18-8

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SUBSURFACE SOIL AT SITE 16
NWS EARLE, COLTS NECK, NEW JERSEY

{mg/kg)

BACKGROUND SITE-RELATED
FREQUENCY OF RANGE OF 2 X AVERAGE FREQUENCY OF RANGE OF AVERAGE MEAN > | REPRESENTATIVE

SUBSTANCE DETECTION POSITIVE DETECTION | BKGD CONCENTRATION DETECTION | POSITIVE DETECTION | CONCENTRATION (2 X BKGD | CONCENTRATION
ALUMINUM 8/ 8 675 - 5310 5370.00 32/ 32 378 - 4180 2556.31 NO 3158.75
ARSENIC 8/ 8 1.35 - 14.4 13.29 31/ 32 1.2 - 20.3 5.81 NO 7.10
BARIUM 8/ 8 0.92 - 31 17.92 32/ 32 1.2 - 13.8 3.72 NO 4.45
BERYLLIUM 2/ 8 0.12 - 0.28 0.28 31/ 32 0.039 - 0.61 0.25 NO 0.30
CADMIUM 1/ 8 0.57 0.58 19 / 32 0.086 - 1.3 0.35 NO 0.47
CALCIUM 8/ 8 28.6 - 799 577.55 32/ 32 34.5 - 1670 299.60 NO 400.95
CHROMIUM 8/ 8 4.7 - 59.5 54.73 32/ 32 4.1 - 166 71.08 YES 150.53
COBALT 4/ 8 0.75 - 5 2.77 6/ 32 0.13 - 0.75 0.34 NO 0.39
COPPER 8/ 8 0.97 - 8.6 8.66 32/ 32 1.2 - 28 3.26 NO 4.65
IRON 8/ 8 3745 - 62500 40871.25 32/ 32 1160 - 18000 9410.47 NO 13157.99
[lLeaD 8/ 8 1.4 - 39.4 24.33 32/ 32 2.15 - 70.7 8.39 NO 13.00
[[MAGNESIUM 8/ 8 18.5 - 619 504.05 32/ 32 39.8 - 1030 348.20 NO 422.81
[[MANGANESE 8/ 8 2.6 - 214 92.51 25/ 32 0.77 - 31.8 4.24 NO 6.03
[[MERCURY 8/ 8 0.03 - 0.17 0.13 25/ 32 0.0051 - 0.048 0.02 NO 0.02
[[NICKEL 4/ 8 1.8-7.2 4.75 21/ 32 0.56 - 3.3 1.13 NO 1.34
[[POTASSIUM 7/ 8 95 - 792 793.35 32/ 32 70.5 - 2530 899.52 YES 1120.44
|[SELENIUM 2/ 8 0.57 - 0.93 0.79 1/ 32 1 0.52 NO 0.54
SILVER 2/ 8 0.37 - 0.67 0.51 2/ 32 0.31 - 1.1 0.25 NO 0.30
SODIUM 8/ 8 17.5 - 94.8 79.35 31/ 32 18.3 - 292 61.72 NO 85.61
THALLIUM 4/ 8 0.7-1.9 1.38 9/ 32 0.86 - 1.6 0.64 NO 0.76
VANADIUM 8/ 8 11.05 - 64 64.71 32/ 32 4.4 - 79.6 40.86 NO 68.01
ZINC 6/ 8 1.1 - 50.7 31.35 32/ 32 1.8-29.6 6.49 NO 8.05

Note: Selected COPCs are indicated in boldface type.
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TABLE 18-9
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SUBSURFACE SOIL AT SITE 16
NWS EARLE, COLTS NECK, NEW JERSEY

(uglkg)
BACKGROUND SITE-RELATED
F “RANGE OF ATIV 1] F| _ RANGE OF REPRE 1]
SUBSTANCE DETECTION |POSITIVE DETECTION|CONCENTRATION| DETECTION |POSITIVE DETECTION|CONCENTRATION
7 NOT DETECTED . . 2 | 32 17 - 98 ]
2-BUTANONE NOT DETECTED 2132 5 -8 8
BENZENE NOT DETECTED 3732 300 - 1300 225.78
CARBON DISULFIDE NOT DETECTED 1732 2 2
ETHYLBENZENE NOT DETECTED 13 ] 32 13 - 16000 7523.90
METHYLENE CHLORIDE NOT DETECTED 17 | 32 7 - 150 150
TETRACHLOROETHENE NOT DETECTED 6 ] 32 6 - 45 45
TOLUENE NOT DETECTED 4732 190 - 770 181.35
TRICHLOROETHENE NOT DETECTED 1732 3 3
XYLENE (TOTAL) NOT DETECTED 14 | 32 8 - 92000 12066.53
[O-METHYLNAPHTHALENE NOT DETECTED 15 ] 32 2200 - 220000 45515.08
ACENAPHTHENE NOT DETECTED 12 | 32 160 - 11000 2774.14
NOT DETECTED 8732 78 - 3900 2015.77
NOT DETECTED 2] 32 41 - 43 43
NOT DETECTED 2 [ 32 a1 - 43 23
NOT DETECTED 2] 32 39 - 46 46
NOT DETECTED 4] 32 67 - 1400 1400
NOT DETECTED 3132 55 - 57 57
NOT DETECTED 8732 1300 - 7800 4548.25
NOT DETECTED . - 3732 38 - 73 73
218 a0 - 84 84 5 ] 32 49 - 140 140
NOT DETECTED : - 13 ] 32 320 - 18000 4160.62
NOT DETECTED 13 | 32 290 - 60000 11982.62
NOT DETECTED : - 18 | 32 46 - 31000 7208.28
178 46 46 832 86 - 2800 2414.98
7,4°-DDD NOT DETECTED : : 219 2.1 - 26 9.54
4,4-DDE 218 16 - 330 12191 478 18 - 11 6.61
14007 218 43 - 420 157.34 779 B - 20 20
ALPHA-CHLORDANE NOT DETECTED : . NE 37 1.82
ARGCLOR-1254 NOT DETECTED 17132 10 10
ENDOSULFAN | NOT DETECTED 118 9.9 418
ENDOSULFAN 1i NOT DETECTED 179 a1 14.28
GAMMA-CHLORDANE NOT DETECTED 477 0.39 - 3.3 1.04
HEPTACHLOR NOT DETECTED E 0.27 0.27
TPTACHLOR EPOXIDE NOTDETECTED 778 02073 T

ORESB16T.XLS 2/22/96 10:14 AM
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TABLE 18-8a

06/17/96 FINAL
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 1
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SB01-06 16SB02-04 16SB03-02 16SB03-06 16SB04-08 16SB04-08-DUP ARARS & TBCs
LOCATION: 165801 165802 165803 16SB03 165804 165804 NJDEP Soil | NJDEP Soil NJDEP Soil
DATA SOURCE: 1995 Rl 1995 RI 1995 Ri 1995 RI 1995 RI 1995 Ri Besidential No.n-ResidentiaI Impact to
Direct Contact | Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
INORGANICS mg/kg mg/kg mglkg mg/kg mg/kg mg/kg mg/kg mg/kg mglkg
aluminum 2980 3170 378 2690 3180 2330 - - -
arsenic 8.3 11.3 0.73 U 6.1 7.8 8.0 20.0 20.0 -
barium 24 1.2 45 2.1 1.5 1.3 700 47000 -
beryllium 0.47 0.28 0.024 U 0.19 0.37 0.22 1.00 1.00 -
cadmium 0.92 13 E 0.10 0.86 1.0 1.0 1.00 100 -
calcium 216 58.4 98.5 111 261 215 - - -
chromium, total 111 125 55 93.2 90.9 92.2 - 500 -
cobalt 0.70 u 0.72 u 0.13 0.29 0.69 U 0.70 u - - -
copper 2.0 1.9 1.5 21 14 14 600 600 -
iron 12100 18000 1160 11800 12700 12200 - - -
lead 33 43 J 70.7 40 38 J 4.8 J 400 600 -
magnesium 532 317 40.8 200 464 286 - - -
manganese 0.67 U 0.70 U 3.5 22 0.67 U 0.68 U - - -
mercury 0.032 J 0.018 J 0.0022 U 0.0023 u 0.0067 WJ 0.010 J 14.0 270 -
nickel 1.0 1.1 U 0.56 1.0 1.0 u 1.0 u 250 2400 -
potassium 1730 1050 91.2 615 1580 973 - - -
selenium 1.0 u 1.1 u 1.0 u 1.0 U 1.0 U 1.0 u 63.0 3100 -
silver 0.49 U 0.50 u 0.21 U 0.22 u 0.49 U 0.49 U 110 4100 -
sodium 282 188 417 97.4 21.5 23.0 - - -
thallium 0.86 J 1.6 J 0.79 u 0.88 1.5 J 1.4 J 2.00 2.00 -
vanadium 58.7 79.6 6.0 5§9.2 47.4 47.0 370 7100 -
zinc 7.0 J 6.7 J 3.0 J 3.8 J 6.8 J 7.0 J 1500 1500 -
SEMIVOLATILES ug/kg ug/kg ug/kg ug/kyg ug/kg ug/kg ug/kg ug/kg ug’kg
2-methylnaphthalene 380 Ul 400 Ul 360 Ul 390 U[ 130000 170000 - - -
acenaphthene 380 U} 400 Ul 360 Ul 390 U] 6900 J| 8200 J{| 3400000 10000000 100000
anthracene 380 Ul 400 up 360 Ui 390 Ul 2300 Jj 2800 J|| 10000000 10000000 100000
benzo(a)anthracene 380 Ul 400 Ul 360 Ul 390 U| 12000 U] 12000 u 900 4000 500000
benzo(a)pyrene 380 U] 400 Ul 360 Ul 390 U] 12000 U] 12000 u 660 660 100000




LE-81

TABLE 18-8a

06/17/96 FINAL
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page )
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SB01-06 16SB02-04 16SB03-02 16SB03-06 165B04-08 16$B04-08-DUP ARARS & TBCs
LOCATION: 165B01 165802 165803 165B03 165B04 165B04 NJDEP Soil | NJDEP Soil | NJDEP Soil
Residential Non-Residential Impact to
DATA SOURCE: 1995 RI 1995 Ri 1995 RI 1995 RI 1995 RI 1995 R Direct Contact | Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria

SEMIVOLATILES ug’kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
benzo(b)fluoranthene 380 Ul 400 Ul 360 Ul 390 U] 12000 U| 12000 v 900 4000 50000
benzo(k)fluoranthene 380 U 400 V] 360 U 390 U| 12000 U| 12000 u 900 4000 500000
bis(2-ethylhexyl)phthalate 380 UJj 400 uJj 140 J| 150 UJj 12000 UJ} 12000 UJi| 49000 210000 100000
chrysene 380 Ul 400 U 360 Uj 390 U} 12000 Ul 12000 u 9000 40000 500000
dibenzofuran 380 Ul 400 Ul 360 Ul 390 U| 5200 J| 5900 J - - -
diethylphthalate 380 U] 400 Uy 360 Ul 390 U} 12000 U] 12000 Uj| 10000000 10000000 50000
fluoranthene 380 U 400 U 360 U 390 U] 12000 U| 12000 U}12300000 10000000 100000
fluorene 380 U] 400 Ul 360 Ul 390 U} 13000 13000 2300000 10000000 100000
naphthalene 380 Ul 400 Ul 360 Ul 390 U] 39000 42000 230000 4200000 100000
phenanthrene 380 Uj 400 U 360 U 390 U] 21000 24000 - - -
phenol 380 Ul 400 Ul 360 Ul 390 Ul 12000 u| 12000 U|| 10000000 10000000 50000
pyrene 380 U 400 U 360 U 390 U] 1600 Ji 1800 J1{ 1700000 10000000 100000
VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug’kg ug/kg ug/kg
1,2-dichloroethene (total) 12.0 U 12.0 U 11.0 ) 12.0 u 17.0 J| 5800 Ulj 79000 1000000 1000
2-butanone 12.0 U 12.0 u 11.0 u 12.0 U 58.0 uJ! 5800 U}} 1000000 1000000 50000
benzene 12.0 U 12.0 u 11.0 U 12.0 Ul 300 J| 5800 u 3000 13000 1000
carbon disulfide 12.0 u 12.0 u 11.0 u 12.0 uJ 58.0 UJ| 5800 u - - -
ethylbenzene 12.0 u 12.0 U 11.0 U 12.0 U| 6300 9600 1000000 1000000 100000
methylene chloride 12.0 u 12.0 U 11.0 J 12.0 J 58.0 UJ|{ 5800 U|[ 49000 210000 1000
tetrachloroethene 12.0 U] 12.0 u 11.0 u 12.0 U 58.0 UJ{ 5800 u 4000 6000 1000
toluene 12.0 U 12.0 U 11.0 U 12.0 U 620 J| 5800 U 1000000 1000000 500000
trichloroethene 12.0 u 12.0 U 11.0 u 12.0 u 58.0 UJ| 5800 ull 23000 54000 1000
xylene (total) 12.0 U 12.0 u 11.0 u 12.0 U] 36000 E 52000 E 410000 1000000 10000
PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug’kg
4,4-DDD n/a 4.0 U n/a n/a n/a n/a 3000 12000 50000
4,4-DDE n/a 4.0 U n/a n/a n/a n/a 2000 9000 50000
4,4-DDT n/a 4.0 v n/a n/a n/a n/a 2000 9000 500000
Aroclor-1254 38.0 U 40.0 1Y) 36.0 U 39.0 u 38.0 U 38.0 U 490 2000 ' 50000
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TABLE 18-8a

06/17/96 FINAL
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 3
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SB01-06 16SB02-04 16SB03-02 16SB03-06 16SB04-08 16SB04-08-DUP ARARS & TBCs
LOCATION: 165801 165802 165803 16SB03 165804 165804 NJDEP Soil | NJDEP Soil NJDEP Soil
; Residential Non-Residential Impact to
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Direct Contact | Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria

PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
aldrin n/a 2.0 ) n/a n/a n/a n/a 40.0 170 50000
alpha-BHC n/a 20 U n/a n/a n/a n/a - - -
alpha-chlordane n/a 2.0 U n/a n/a n/a n/a - - -
dieldrin n/a 4.0 U n/a n/a n/a n/a 42.0 180 50000
endosulfan | n/a 2.0 U n/a n/a n/a n/a 340000 6200000 50000
endosulfan Il n/a 4.0 U n/a n/a n/a n/a 340000 6200000 50000
endrin n/a 4.0 U nfa n/a n/a n/a 17000 310000 50000

endrin aldehyde n/a 4.0 U n/a n/a n/a n/a - - -
gamma-BHC (Lindane) n/a 2.0 U n/a n/a n/a n/a 520 2200 50000
gamma-chiordane n/a 2.0 V) n/a n/a n/a n/a - - -
heptachlior n/a 20 U n/a n/a n/a n/a 150 650 50000
heptachlor epoxide n/a 2.0 U n/a n/a n/a n/a - - -
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TABLE 18-8a

06/17/96 FINAL
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 4
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SB04-10 16SB05-06 16SB05-08 16SB06-02 16SB06-06 16SB07-04 ARARS & TBCs
LOCATION: 16SB04 16SB05 16SB05 16SB06 16SB06 165807 NJDEP Soil NJDEP Soil NJDEP Soil
Residential Non-Residential Impact to
DATA SOURCE: 1995 RI 1995 Ri 1995 RI 1995 RI 1995 RI 1995 RI Direct Contact | Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
INORGANICS ma’kg mg’kg mg/kg mg/kg mg’kg mg/kg mg/kg mg/kg mg/kg
aluminum 2480 1730 3470 1240 1310 3990 - - -
arsenic 9.3 8.5 20.3 E 2.8 1.7 7.2 20.0 20.0 -
barium 1.3 1.9 27 5.4 4.1 4.4 700 47000 -
beryllium 0.17 0.081 0.34 0.1 0.10 0.46 1.00 1.00 -
cadmium 1.0 0.81 1.3 E 0.28 0.31 0.086 U 1.00 100 -
calcium 113 410 261 129 102 226 - - -
chromium, total 103 86.3 158 18.3 12.5 94.7 - 500 -
cobalt 0.72 U 0.22 0.36 0.70 u 0.69 u 0.68 u - - -
copper 1.4 2.1 23 3.0 26 3.0 600 600 -
iron 12300 11000 17800 3340 2600 13500 - - -
lead 2.7 341 4.0 7.8 J 6.6 J 5.5 400 600 -
magnesium 284 182 468 84.7 87.2 638 - - -
manganese 0.69 U 32 0.82 21 4.6 2.8 - - -
mercury 0.0071 J 0.0051 0.0023 u 0.045 J 0.033 J 0.041 J 14.0 270 -
nickel 1.1 u 0.60 1.3 1.0 U 1.0 U 2.1 250 2400 -
potassium 986 518 1470 147 180 1720 J - - -
selenium 1.1 U 1.0 J 1.0 u 1.0 U 1.0 U 1.0 U 63.0 3100 -
silver 0.50 u 0.21 U 0.22 u 0.49 U 0.48 U 0.48 u 110 4100 -
sodium 323 13.6 u 26.2 25.6 239 26.8 - - -
thallium 0.86 U 0.81 U 0.83 U 1.2 J 1.3 J 0.82 u 2.00 2.00 -
vanadium 53.4 53.3 727 15.3 9.5 61.2 370 7100 -
zinc 53 J 3.2 J 7.0 J 1.4 J 7.6 J 7.9 J 1500 1500 -
SEMIVOLATILES ~uglkg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug’kg
2-methylnaphthalene 220000 36000 140000 390 U] 380 Ui 380 U - - -
acenaphthene 11000 J[ 2200 J| 8900 J| 390 Ul 380 Ul 380 U|| 3400000 10000000 100000
anthracene 3900 J| 11000 Ul 2700 J 390 U 380 ] 380 U]} 10000000 10000000 100000
benzo(a)anthracene 12000 Ut 11000 Uj 11000 U 390 U 380 U 380 U 900 4000 500000
benzo(a)pyrene 12000 U| 11000 U] 11000 U 390 U 380 V] 380 u 660 660 100000
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TABLE 18-8a

06/17/96 FINAL
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 5
NWS EARLE, COLTS NECK, NEW JERSEY

SAMPLE NUMBER: 165B04-10 16SB05-06 165B05-08 16SB06-02 16SB06-06 16SB07-04 ARARS & TBCs

LOCATION: 165804 165B05 165B05 16SB06 165B06 165807 NJDEP Soil NJDEP Soil NJDEP Soil
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Besidential No‘n-Residentia| Impact to

Direct Contact | Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria

SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
benzo(b)fluoranthene 12000 U| 11000 U| 11000 Ul 390 Ul 380 ujp 380 U 900 4000 50000
benzo(k)fluoranthene 12000 u| 11000 U] 11000 §) 390 U 380 U 380 U 900 4000 500000
bis(2-ethylhexyl)phthalate | 12000 U 11000 UJ| 11000 uJi 390 uJ| 380 UJ| 380 Ui 49000 210000 100000
chrysene 12000 Ul 11000 uU| 11000 u 56.0 Ji 380 Ul 380 u 9000 40000 500000
dibenzofuran 7800 Ji 1300 J| 5400 J| 390 Ui 380 Ul 380 u - - -
diethylphthalate 12000 U] 11000 U| 11000 Ul 390 ujp 380 Ul 380 U] 10000000 10000000 50000
fluoranthene 12000 U] 11000 U| 11000 u 49.0 J| 380 Ul 380 U}|2300000 10000000 100000
fluorene 18000 3300 J| 13000 390 Ul 380 Ul 380 U({ 2300000 10000000 100000
naphthalene 60000 8000 J| 40000 390 Ul 380 Ul 380 U] 230000 4200000 100000
phenanthrene 31000 6400 J| 26000 50.0 J 380 U 380 U - - -
phenol 12000 U} 11000 uU| 11000 Uy 390 Ul 380 Uy 380 U|[ 10000000 10000000 50000
pyrene 2800 Jj 11000 U| 1400 390 Ul 380 U] 380 u|[ 1700000 10000000 100000
VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
1,2-dichloroethene (total) 1500 U 11.0 1400 U 12.0 u 11.0 u 11.0 Uil 79000 1000000 1000
2-butanone 1500 U 5.0 J| 1400 U 12.0 U 11.0 U 11.0 UJj| 1000000 1000000 50000
benzene 1300 E J 11.0 U} 1400 U 12.0 u 11.0 U 11.0 u 3000 13000 1000
carbon disulfide 1500 U 11.0 UJ| 1400 U 120 U 11.0 U 11.0 u - - -
ethylbenzene 16000 24.0 4100 12.0 U 11.0 u 11.0 U|[ 1000000 1000000 100000
methylene chioride 1500 u 11.0 J| 1400 u 12.0 U 1.0 u 7.0 Ji| 49000 210000 1000
tetrachloroethene 1500 u 11.0 U} 1400 u 12.0 u 11.0 U 6.0 J 4000 6000 1000
toluene 770 J 11.0 Ui 190 J 12.0 u 11.0 U 11.0 U]} 1000000 1000000 500000
trichloroethene 1500 U 11.0 U] 1400 U 12.0 U 11.0 U 11.0 Ujlj 23000 54000 1000
xylene (total) 92000 E 70.0 9600 12.0 U 11.0 u 11.0 U[i 410000 1000000 10000
PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug’kg ug/kg
4,4-DDD n/a n/a n/a n/a n/a n/a 3000 12000 50000
4,4'-DDE n/a n/a n/a n/a n/a n/a 2000 9000 50000
4,4'-DDT n/a n/a n/a n/a n/a n/a 2000 9000 500000
Aroclor-1254 39.0 U 37.0 U 38.0 U 39.0 U 38.0 U 37.0 U 490 2000 50000
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TABLE 18-8a

06/17/96 FINAL
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 6
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SB04-10 16SB05-06 16SB05-08 16SB06-02 16SB06-06 165B07-04 ARARS & TBCs
LOCATION: 165804 16SB05 165805 16SB06 165806 165807 NJDEP Soil NJDEP Soil NJDEP Soil
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Besidential No.n-ResidentiaI Impact to
Direct Contact | Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
aldrin n/a n/a n/a n/a n/a n/a 40.0 170 50000
alpha-BHC n/a n/a n/a n/a n/a n/a - - -
alpha-chlordane n/a n/a n/a n/a n/a n/a - - -
dieldrin n/a n/a n/a n/a n/a n/a 42.0 180 50000
endosulfan | n/a n/a n/a n/a n/a n/a 340000 6200000 50000
endosulfan I n/a n/a n/a n/a n/a n/a 340000 6200000 50000
endrin n/a n/a n/a n/a n/a n/a 17000 310000 50000
endrin aldehyde n/a n/a n/a n/a n/a n/a - - -
gamma-BHC (Lindane) n/a n/a n/a n/a n/a n/a 520 2200 50000
gamma-chlordane n/a n/a n/a n/a n/a n/a - - -
heptachior n/a n/a n/a n/a n/a n/a 150 650 50000
heptachlor epoxide n/a n/a n/a n/a n/a n/a - - -
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TABLE 18-8a

06/17/96 FINAL
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 7
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SB08-06 16SB09-00 16SB09-06 16SB10-00 16SB10-04 16SB11-09 ARARS & TBCs
LOCATION: 16SB08 165809 165809 16SB10 165810 168B11 NJDEP Soil | NJDEP Soil | NJDEP Soi
Residential Non-Residential Impact to
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 R Direct Contact | Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
INORGANICS mg/kg mg/kg mg/kg ma/kg mg/kg mg/kg mg/kg mg/kg ma’kg
aluminum 4110 914 2130 1680 1770 4180 - - -
arsenic 11.3 1.8 37 2.1 3.0 583 20.0 20.0 -
barium 3.6 42 1.5 13.8 24 6.9 700 47000 -
beryllium 0.49 0.12 0.10 0.068 0.10 0.52 1.00 1.00 -
cadmium 0.090 U 0.32 0.66 0.30 0.085 u 0.090 v 1.00 100 -
calcium 297 727 345 1570 J 105 1240 J - - -
chromium, total 123 5.6 68.4 22.5 34.3 96.5 - 500 -
cobalt 0.71 V) 0.67 U 0.74 U 0.68 U 0.67 v 0.74 U - - -
copper 29 6.6 1.2 28.0 1.7 2.8 600 600 -
iron 16600 3760 8730 4450 4930 12500 - - -
lead 37 6.6 J 2.4 62.2 33 36 400 600 -
magnesium 526 39.8 104 865 153 1030 - - -
manganese 0.69 U 4.1 0.71 u 31.8 3.5 3.9 - - -
mercury 0.0082 J 0.028 J 0.017 J 0.024 J 0.013 J 0.013 J 14.0 270 -
nickel 1.5 1.0 U 1.1 U 2.5 1.0 U 2.1 250 2400 -
potassium 1670 JIo1mMm 297 234 389 1990 J - - -
selenium 1.0 u 1.0 U 1.1 u 1.0 u 1.0 u 1.0 u 63.0 3100 -
silver 0.50 U 0.47 u 0.51 u 0.48 u 0.47 U 0.49 u 110 4100 -
sodium 18.3 23.1 25.6 21.14 20.0 27.9 - - -
thallium 0.85 u 0.81 U] 1.4 J 0.82 u 0.80 V] 0.85 u 2.00 2.00 -
vanadium 791 55 314 171 26.8 59.9 370 7100 -
zinc 42 J 29 J 1.8 J 12.2 J 2.9 J 8.3 J 1500 1500 -
SEMIVOLATILES ug/kg ug/kg ug/kg ug’kg ug’kg ug’/kg ug/kg ug/kg ug/kg
2-methylnaphthalene 390 Uj 2600 400 U| 5800 J 370 Ul 390 U - - -
acenaphthene 390 Ul 370 U| 400 U| 11000 Ul 370 U{ 390 U|| 3400000 10000000 100000
anthracene 390 uj 370 U| 400 U| 11000 Ul 370 U] 390 U}{ 10000000 10000000 100000
benzo(a)anthracene 390 Ul 370 U| 400 U| 11000 Ul 370 Ul 390 U 900 4000 500000
benzo(a)pyrene 390 U 370 U 400 U] 11000 - U 370 U 390 U 660 660 100000
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TABLE 18-8a

06/17/96 FINAL
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 8
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SB08-06 165B09-00 165B09-06 16SB10-00 16SB10-04 16SB11-09 ARARS & TBCs
LOCATION: 16SB08 16SB09 165809 16SB10 165810 16SB11 NJDEP Soil NJDEP Soil NJDEP Soil
Residential Non-Residential Impact to
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Direct Contact | Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria

SEMIVOLATILES ug’kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
benzo(b)fluoranthene 390 up 370 Ul 400 U} 11000 Ul 370 Ul 390 U 900 4000 50000
benzo(k)fluoranthene 390 Uy 370 U| 400 U} 11000 u| 370 U} 390 U 900 4000 500000
bis(2-ethylhexyl)phthalate 390 Ul 370 uJ| 400 UJi 1400 J| 370 Ul 560 Ul| 49000 210000 100000
chrysene 390 Ul 370 Ul 400 U} 11000 Ul 370 Ul 390 U 9000 40000 500000
dibenzofuran 390 Ul 370 U| 400 U} 11000 Ul 370 Ul 390 U - - -
diethylphthalate 390 Ul 370 Ul 400 U} 11000 u 38.0 Ji 390 U|{ 10000000 10000000 50000
fluoranthene 390 U 370 U 400 U} 11000 U 370 v 390 U{{2300000 10000000 100000
fluorene 390 U 370 U 400 U] 11000 u 370 U 390 U|{12300000 10000000 100000
naphthalene 390 Ul 430 400 U{ 11000 u| 370 Ul 390 Ul 230000 4200000 100000
phenanthrene 390 V] 46.0 J 400 U] 2000 J 370 U 390 U - - -
phenol 42.0 J 370 U 400 U] 11000 U 52.0 J 49.0 J|| 10000000 10000000 50000
pyrene 390 U]l 370 400 U} 11000 Ul 370 Ul 390 U{{ 1700000 10000000 100000
VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
1,2-dichloroethene (total) 12.0 u 56.0 U 12.0 u 57.0 u 11.0 U 12.0 U|{ 79000 1000000 1000
2-butanone 12.0 uJ 56.0 u 12.0 u 57.0 u 11.0 U 12.0 UJ|(| 1000000 1000000 50000
benzene 12.0 u 56.0 U 12.0 U 57.0 U 11.0 U 12.0 U 3000 13000 1000
carbon disulfide 12.0 U 56.0 U 12.0 U 57.0 u 11.0 U 12.0 U - - -
ethylbenzene 12.0 u 97.0 12.0 u 57.0 uJ 11.0 U 12.0 U] 1000000 1000000 100000
methylene chloride 5.0 J 56.0 u 12.0 U 10.0 J 4.0 J 4.0 Ji| 49000 210000 1000
tetrachloroethene 12.0 U 56.0 U 12.0 U 7.0 J 11.0 U 12.0 U 4000 6000 1000
toluene 12.0 u 56.0 U 12.0 U 57.0 uJ 11.0 U 12.0 U]} 1000000 1000000 500000
trichloroethene 12.0 U 56.0 u 12.0 u 57.0 11.0 u 12.0 U|l 23000 54000 1000
xylene (total) 12.0 u 96.0 12.0 u 11.0 11.0 u 12.0 U|| 410000 1000000 10000
PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
4,4'-DDD n/a 37 u n/a 37 u n/a n/a 3000 12000 50000
4,4'-DDE n/a 37 U n/a 8.5 R n/a n/a 2000 9000 50000
4,4-DDT n/a 6.0 n/a 37 U n/a n/a 2000 9000 500000
Aroclor-1254 39.0 U 37.0 u 10.0 J 37.0 U 37.0 U 39.0 U 490 2000 50000
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TABLE 18-8a

06/17/96 FINAL
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 0
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SB08-06 165B09-00 16SB09-06 16SB10-00 16SB10-04 16SB11-09 ARARS & TBCs
LOCATION: 16SB08 16SB09 16SB09 16SB10 16SB10 16SB11 NJDEP Soil NJDEP Soil NJDEP Soil
Residential Non-Residential Impact to
DATA SOURCE: 1995 RI 1995 RI 1995 Ri 1995 RI 1995 RI 1995 RI Direct Contact | Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
PESTICIDES ug/kg ugl/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
aldrin n/a 1.9 u n/a 1.4 R n/a n/a 40.0 170 50000
alpha-BHC n/a 1.9 U n/a 0.26 R n/a n/a - - -
alpha-chlordane n/a 1.9 U n/a 1.9 U n/a n/a - - -
dieldrin n/a 37 U n/a 0.77 R n/a n/a 42.0 180 50000
endosulfan | n/a 1.9 U n/a 9.9 n/a n/a 340000 6200000 50000
endosulfan i n/a 37 u n/a 41.0 n/a n/a 340000 6200000 50000
endrin n/a 37 u n/a 37 u n/a n/a 17000 310000 50000
endrin aldehyde n/a 37 u n/a 25.0 R n/a nfa - - -
gamma-BHC (Lindane) n/a 0.088 R n/a 0.40 R n/a n/a 520 2200 50000
gamma-chlordane nfa 19 U n/a 0.91 R n/a n/a - - -
heptachlor n/a 19 U n/a 1.9 U n/a n/a 150 650 50000
heptachlor epoxide n/a 1.9 U n/a 7.8 n/a n/a - - -




Sv-8i

TABLE 18-8a

06/17/96 FINAL
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 10
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 165B12-02 165B12-06 16SB13-02 16SB13-06 16SB14-04 16SB15-06 ARARS & TBCs
LOCATION: 165B12 165812 165B13 165B13 165B14 165B15 NJDEP Soil | NJDEP Sail | NJDEP Soil
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Besidential No‘n-Residential Impact to
Direct Contact | Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
INORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
aluminum 1780 1730 1810 1430 3600 3170 - - -
arsenic 1.2 1.9 1.5 21 5.5 9.9 20.0 20.0 -
barium 6.6 33 55 4.9 49 26 700 47000 -
beryllium 0.039 0.15 0.14 0.14 0.22 0.31 1.00 1.00 -
cadmium 0.19 0.42 0.31 0.43 0.087 U 0.086 U 1.00 100 -
calcium 439 784 216 550 128 154 - - -
chromium, total 41 55.3 49 326 58.9 105 - 500 -
cobalt 0.40 0.14 U 0.63 u 0.67 v 0.69 U 0.68 u - - -
copper 3.0 1.5 4.2 34 25 28 600 600 -
iron 1890 5620 3210 4430 10200 13900 - - -
lead 9.1 3.6 8.2 J 6.9 J 5.3 37 400 600 -
magnesium 175 364 162 254 253 397 - - -
manganese 121 71 10.7 9.9 3.2 38 - - -
mercury 0.013 0.0023 u 0.025 J 0.048 J 0.014 J 00073 W 14.0 270 -
nickel 1.4 0.72 1.1 1.0 U 1.2 1.0 250 2400 -
potassium 745 353 70.5 249 721 1240 J - - -
selenium 1.0 u 1.0 u 0.93 u 1.0 u 1.0 u 1.0 u 63.0 3100 -
silver 0.31 0.21 U 0.44 U 1.1 0.48 U 0.47 u 110 4100 -
sodium 55.9 23.7 484 327 26.4 188 - - -
thallium 0.78 u 1.1 1.4 J 0.81 U 0.83 u 0.81 u 2.00 2.00 -
vanadium 4.4 27.0 5.0 18.2 41.2 61.1 370 7100 -
zinc 12.5 J 35 J 29.6 J 124 J 5.8 J 51 J 1500 1500 -
SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
2-methyinaphthalene 350 U] 4900 350 U| 2200 380 u 370 U - - -
acenaphthene 350 Ul 240 J| 350 Ul . 160 J| 380 Ul 370 U[} 3400000 10000000 100000
anthracene 350 Ul 380 Ul 350 U 78.0 J| 380 Ul 370 U{| 10000000 10000000 100000
benzo(a)anthracene 43.0 J| 380 Ul 350 U 41.0 J| 380 u| 370 u 900 4000 500000
benzo(a)pyrene 43.0 J 380 U 350 U 41.0 J 380 U 370 U 660 660 100000
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TABLE 18-8a

06/17/96 FINAL
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 11
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SB12-02 16SB12-06 16SB13-02 16SB13-06 16SB14-04 16SB15-06 ARARS & TBCs
LOCATION: 165812 165812 165B13 165813 165814 16SB15 NJDEP Soil | NJDEP Soil | NJDEP Soil
Residential Non-Residential Impact to
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Direct Contact | Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria

SEMIVOLATILES ug/kg ug/kg ug’kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
benzo(b)fluoranthene 38.0 J| 380 Ul 350 U 40.0 J| 380 Ul 370 U 900 4000 50000
benzo(k)fluoranthene 46.0 J| 380 Ul 350 u 39.0 J| 380 U} 370 U 900 4000 500000
bis(2-ethylhexyl)phthalate 67.0 J| 110 J| 350 uJ| 370 Ul 380 U 370 Ujl 49000 210000 100000
chrysene 55.0 J| 380 Ul 350 u 57.0 J| 380 Uy 370 U 9000 40000 500000
dibenzofuran 350 Ul 380 Ul 350 Ul 370 Ul 380 Ul 370 u - - -
diethylphthalate 350 Ul 380 Ul 350 Ul 370 u 73.0 J| 370 U 10000000 10000000 50000
fluoranthene 110 J 380 U 350 U 140 J 380 V] 370 U|} 2300000 10000000 100000
fluorene 350 U 610 350 U 320 J 380 U 370 U|12300000 10000000 100000
naphthalene 350 u 810 350 U 290 J 380 U 370 Uj| 230000 4200000 100000
phenanthrene 65.0 J| 1000 350 Ul 600 380 Ul 370 U - - -
phenol 350 Ul 380 Ul 350 Ul 370 Ul 380 Ul 370 U}j 10000000 10000000 50000
pyrene 86.0 J| 120 J| 350 ul 110 J| 380 U} 370 U|{ 1700000 10000000 100000
VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
1,2-dichloroethene (total) 11.0 u 11.0 U 10.0 U 11.0 U 96.0 11.0 U|| 79000 1000000 1000
2-butanone 11.0 U 11.0 U 10.0 u 11.0 U 11.0 uJ 8.0 J{/1000000 1000000 50000
benzene 11.0 U 11.0 U 10.0 u 11.0 u 11.0 U 11.0 u 3000 13000 1000
carbon disulfide 11.0 uJ 11.0 uJ 10.0 uJ 11.0 (VA 11.0 U 11.0 U - - -
ethylbenzene 11.0 U 11.0 u 10.0 U 11.0 U 11.0 u 11.0 u|| 1000000 1000000 100000
methyfene chloride 11.0 J 11.0 J 10.0 U 11.0 u 1.0 U 2.0 Jil 49000 210000 1000
tetrachloroethene 11.0 U 11.0 u 10.0 U 11.0 u 11.0 U 11.0 U 4000 6000 1000
toluene 11.0 U 11.0 U 10.0 U 11.0 ] 11.0 U 11.0 Ul 1000000 1000000 500000
trichloroethene 11.0 u 11.0 u 10.0 U 11.0 u 30 J 11.0 Ujl 23000 54000 1000
xylene (total) 11.0 U 11.0 u 10.0 U 11.0 U 11.0 u 11.0 U|| 410000 1000000 10000
PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug’kg
4,4-DDD 21 NJ n/a 35 U 3.7 U 26.0 n/a 3000 12000 50000
4,4-DDE 11.0 n/a 5.6 7.9 1.8 J n/a 2000 9000 50000
4,4-DDT 16.0 n/a 6.3 20.0 8.2 nfa 2000 9000 500000
Aroclor-1254 35.0 U 37.0 u 35.0 u 37.0 u 38.0 u 37.0 U 490 2000 50000
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TABLE 18-8a

06/17/96 FINAL
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 12
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SB12-02 165B12-06 16SB13-02 16SB13-06 16SB14-04 16SB15-06 ARARS & TBCs
LOCATION: 165812 165B12 165B13 165813 165814 16SB15 NJDEP Soil [ NJDEP Soil | NJDEP Soil
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Besidential No'n-ResidentiaI Impact to
Direct Contact Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
aldrin 1.8 U n/a 1.8 U 1.9 u 2.0 U n/a 40.0 170 50000
alpha-BHC 0.032 R n/a 1.8 U 1.9 U 2.0 U n/a - - -
alpha-chlordane 37 n/a 1.8 U 1.9 U 2.0 U n/a - - -
dieldrin 3.6 n/a 29 J 37 u 38 U n/a 420 180 50000
endosulfan | 1.8 U n/a 1.8 U 1.9 U 2.0 U WE] 340000 6200000 50000
endosulfan I 3.5 U n/a 3.5 U 37 U 3.8 U n/a 340000 6200000 50000
endrin 35 U n/a 35 U 37 U 38 u n/a 17000 310000 50000
endrin aldehyde 3.5 U n/a 35 U 37 U 38 U n/a - - -
gamma-BHC (Lindane) 1.8 U n/a 1.8 U 0.23 R 2.0 u n/a 520 2200 50000
gamma-chlordane 33 n/a 1.1 J 1.1 J 0.39 J n/a - - -
heptachlor 0.27 J n/a 1.8 u 1.9 U 2.0 U n/a 150 650 50000
heptachlor epoxide 1.8 ) n/a 1.8 U 19 U 2.0 U n/a - - -
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TABLE 18-8a

06/17/96 FINAL
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 13
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SB16-06 16SB16-06-DUP 16SB17-04 16SB17-04-DUP 16SB17-06 16SB18-02 ARARS & TBCs
LOCATION: 165B16 165B16 16SB17 16SB17 16SB17 16SB18 NJDEP Soil NJDEP Soil NJDEP Soil
Residential Non-Residential Impact to
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Direct Contact Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
INORGANICS ma/kg mg/kg mg/kg mg/kg ma/kg mg/kg mg/kg mg/kg mg/kg
aluminum 2630 2540 3360 3700 3670 1460 - - -
arsenic 45 5.2 4.4 4.2 10.2 1.2 20.0 20.0 -
barium 2.0 2.0 4.2 45 1.4 6.0 700 47000 -
beryilium 0.32 0.26 0.30 0.35 0.61 0.11 1.00 1.00 -
cadmium 0.085 u 0.086 u 0.10 0.085 u 0.090 U 0.083 U 1.00 100 -
calcium 283 353 218 179 122 62.6 - - -
chromium, total 78.4 79.4 711 65.5 115 6.8 - 500 -
cobalt 0.67 u 0.68 u 0.68 u 0.67 u 0.71 u 0.75 - - -
copper 1.5 1.7 2.2 2.1 1.4 2.6 600 600 -
iron 9040 8530 9830 9790 15700 2860 - - -
lead 2.1 2.2 34 34 26 71 400 600 -
magnesium 437 365 371 486 727 52.4 - - -
manganese 1.0 12 8.4 8.2 22 5.5 - - -
mercury 0.0073 UJ 0.0074 J 0.032 J 0.028 J 0.0088 J 0.011 J 14.0 270 -
nickel 1.0 u 1.0 u 1.5 1.5 1.9 33 250 2400 -
potassium 1310 Jl 970 1140 Ji 1510 J| 2530 J| 141 - - -
selenium 1.0 u 1.0 u 1.0 U 1.0 u 1.0 v 1.0 U 63.0 3100 -
silver 0.47 U 0.48 U 0.47 U 0.47 U 0.49 U 0.46 U 110 4100 -
sodium 259 26.1 277 27.5 221 22.4 - - -
thallium 0.81 v 0.82 u 0.81 U 0.81 u 0.85 u 0.78 u 2.00 2.00 -
vanadium 48.1 48.9 434 39.9 63.6 57 370 7100 -
zinc 5.9 J 2.7 J 6.6 J 9.3 J 38 J 52 J 1500 1500 -
SEMIVOLATILES ug’kg ugl/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
2-methylnaphthalene 370 U 380 U| 6600 J| 8800 74000 11000 u - - -
acenaphthene 370 Ul 380 u| 11000 u| 370 U| 3000 Ji 1300 J|| 3400000 10000000 100000
anthracene 370 Ul 380 U| 11000 Ul 400 - 1600 J| 11000 U]} 10000000 10000000 100000
benzo(a)anthracene 370 Ul 380 u| 11000 ul 370 U| 12000 U| 11000 u 900 4000 500000
benzo(a)pyrene 370 U 380 Ul 11000 u 370 U] 12000 uU| 11000 u 660 660 100000
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TABLE 18-8a

06/17/96 FINAL
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 14
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SB16-06 16SB16-06-DUP 165B17-04 165B817-04-DUP 16SB17-06 16SB18-02 ARARS & TBCs
LOCATION: 165816 165816 165B17 165817 165B17 165818 NJDEP Soil | NJDEP Soil | NJDEP Soil
DATA SOURCE: 1995 RI 1995 R! 1995 RI 1995 RI 1995 RI 1995 RI Besidential No.n-Residentia| Impact to
Direct Contact | Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
benzo(b)fluoranthene 370 Ul 380 U] 11000 Ul 370 Ul 12000 U} 11000 u 900 4000 50000
benzo(k)fluoranthene 370 U 380 U] 11000 u 370 U] 12000 U} 11000 u 900 4000 500000
bis(2-ethylhexyl)phthalate 370 Ul 380 U| 11000 uJ| 370 U] 12000 UJ| 11000 UJj| 49000 210000 100000
chrysene 370 Uy 380 Ul 11000 Uy 370 U] 12000 U] 11000 U 9000 40000 500000
dibenzofuran 370 Ul 380 U| 11000 uj 370 Ul 2200 J{ 11000 u - - -
diethylphthalate 370 U 54.0 J| 11000 U 370 U{ 12000 U| 11000 U|{ 10000000 10000000 50000
fluoranthene 370 U 380 u| 11000 U 110 J| 12000 Uj 11000 U{| 2300000 10000000 100000
fluorene 370 Ul 380 U} 1100 J| 370 U] 5900 J| 1600 J|{2300000 10000000 100000
naphthalene 370 U 380 U} 11000 U 370 U] 13000 11000 Ujl 230000 4200000 100000
phenanthrene 370 uj 380 Ul 2800 J| 4100 12000 2800 J - - -
phenol 370 U} 380 U| 11000 uf 370 U| 12000 U| 11000 U]t 10000000 10000000 50000
pyrene 370 U 380 Ul 11000 U 220 J} 12000 U] 11000 U[| 1700000 10000000 100000
VOLATILES ug/kg ugrkg ug/kg ug/kg ug/kg ugl/kg ug’kg ug/kg ug/kg
1,2-dichloroethene (total) 11.0 U 11.0 u 11.0 u 56.0 Ul 1500 U 54.0 Ujl 79000 1000000 1000
2-butanone 11.0 u 11.0 u 11.0 uJ 56.0 U] 1500 U 54.0 U|| 1000000 1000000 50000
benzene 11.0 u 11.0 U 11.0 u 56.0 Ul 1500 u 54.0 u 3000 13000 1000
carbon disulfide 11.0 U 11.0 U 2.0 J 56.0 U] 1500 U 54.0 U - - -
ethylbenzene 11.0 U 11.0 u 420 47.0 J| 2100 13.0 J{[ 1000000 1000000 100000
methylene chloride 2.0 J 2.0 J 3.0 J 56.0 U 150 JI’ 54.0 U|| 49000 210000 1000
tetrachloroethene 11.0 U 11.0 U 4.0 J 10.0 J| 1500 U 45.0 J 4000 6000 1000
toluene 11.0 U 11.0 U 11.0 u 56.0 Ul 1500 U 54.0 Uj| 1000000 1000000 500000
trichloroethene 11.0 u 11.0 U 11.0 u 56.0 Ul 1500 U 54.0 Ull 23000 54000 1000
xylene (total) 11.0 u 11.0 U 93.0 110 2000 8.0 J|| 410000 1000000 10000
PESTICIDES ug/kg ug/kg ug’kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
4,4'-DDD n/a n/a n/a n/a n/a 3.6 U 3000 12000 50000
4,4'-DDE n/a n/a n/a n/a n/a 3.6 U 2000 9000 50000
4,4-DDT n/a n/a n/a n/a n/a 7.4 2000 9000 500000
Aroclor-1254 37.0 u 37.0 u 37.0 U 37.0 u 39.0 u 36.0 U 490 2000 50000
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TABLE 18-8a

06/17/96 FINAL
COMPARISON OF SUBSURFACE SOIL. ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 15
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SB16-06 165B16-06-DUP 16SB17-04 16SB17-04-DUP 16SB17-06 165B18-02 ARARS & TBCs
LOCATION: 165B16 165B16 16SB17 165B17 165B17 16SB18 NJDEP Soil | NJDEP Soil NJDEP Soil
Residential Non-Residential Impact to
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Direct Contact | Direct Contact Groundwater
Cleanup Criteria { Cleanup Criteria | Cleanup Criteria
PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
aldrin n/a n/a n/a nfa n/a 1.8 U 40.0 170 50000
alpha-BHC n/a n/a n/a n/a n/a 0.20 R - - -
alpha-chlordane n/a nfa n/a n/a n/a 1.8 U - - -
dieldrin n/a n/a n/a n/a n/a 3.6 u 42.0 180 50000
endosulfan 1 n/a n/a nfa nfa n/a 1.8 U{} 340000 6200000 50000
endosulfan I} n/a n/a n/a n/a n/a 36 U[| 340000 6200000 50000
endrin n/a n/a n/a n/a n/a 0.29 R} 17000 310000 50000
endrin aldehyde n/a n/a n/a n/a n/a 3.6 U - - -
gamma-BHC (Lindane) n/a n/a n/a n/a n/a 1.8 U 520 2200 50000
gamma-chlordane n/a n/a n/a n/a n/a 0.31 R - - -
heptachlor n/a n/a nia . n/a n/a 1.8 U 150 650 50000
heptachlor epoxide n/a nfa n/a n/a n/a 0.37 R - - -
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TABLE 18-8a

06/17/96 FINAL
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 16
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SB18-06 16SB19-06 16SB19-08 165B20-02 165B20-06 ARARS & TBCs
LOCATION: 165818 16SB19 16SB19 165820 165820 NJDEP Soil | NJDEP Soil | NJDEP Soil
Residential Non-Residential Impact to
DATA SOURCE: 1995 RI 1995 RI 1995 Ri 1995 Ri 1995 RI Direct Contact | Direct Contact Groupn dwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
INORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
aluminum 3000 3280 2700 3280 3800 - - -
arsenic 3.0 7.8 10.4 29 82 20.0 20.0 -
barium 2.8 33 1.7 29 3.0 700 47000 -
beryllium 0.19 0.52 0.35 0.16 0.53 1.00 1.00 -
cadmium 0.082 U 0.086 0.091 u 0.084 U 0.090 u 1.00 100 -
caicium 113 318 573 157 172 - - -
chromium, total 394 138 103 48.9 166 - 500 -
cobalt 0.64 U 0.68 u 0.72 u 0.66 u 0.71 u - - -
copper 34 2.4 2.3 1.5 3.0 600 600 -
iron 8230 12900 14800 6580 15200 - - -
lead 6.4 24 39 3.0 26 400 600 -
magnesium 226 659 348 155 614 - - -
manganese 28 0.77 1.0 24 0.68 U - - -
mercury 0.020 J 0.014 J 0.0077 W 0.0072 UJ 0.0076 J 14.0 270 -
nickel 1.2 1.4 1.1 U 1.1 1.9 250 2400 -
potassium 595 2310 J| 1310 JI 361 2060 J - - -
selenium 0.94 U 1.0 U 1.1 U 1.0 U 1.0 u 63.0 3100 -
silver 0.45 U 0.48 U 0.50 U 0.46 U 0.50 U 110 4100 -
sodium 201 230 292 20.7 30.0 - - -
thallium 0.77 u 0.82 U 0.86 U 0.79 U 0.85 u 2.00 2.00 -
vanadium 29.0 67.4 59.6 29.6 69.6 370 7100 -
zinc 35 J 22 J 38 J 33 J 26 J 1500 1500 -
SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
2-methyinaphthalene 29000 78000 130000 28000 7700 - - -
acenaphthene 2000 J| 3500 J| 4800 J| 1900 J 390 U 3400000 10000000 100000
anthracene 11000 U| 1400 Ji 1600 J| 11000 Ul 390 u 10000000 10000000 100000
benzo(a)anthracene 11000 Ul 11000 U} 12000 U] 11000 U 390 U 900 4000 500000
benzo(a)pyrene 11000 U] 11000 ul 12000 Ul 11000 Ul 390 u 660 660 100000
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TABLE 18-8a

06/17/96 FINAL
COM?ARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 17
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SB18-06 16SB18-06 16SB19-08 16SB20-02 16SB20-06 ARARS & TBCs
LOCATION: 16SB18 165819 165B19 16SB20 165820 NJDEP Soil | NJDEP Soil | NJDEP Soil
Residential Non-Residential Impact to
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Direct Contact | Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
benzo(b)fluoranthene 11000 U| 11000 U} 12000 U} 11000 up 390 u 900 4000 50000
benzo(k)fluoranthene 11000 U| 11000 Ui 12000 U 11000 U 390 U 900 4000 500000
bis(2-ethythexyl)phthalate | 11000 uJ| 11000 UJ| 12000 uJ| 11000 uJ| 390 u 49000 210000 100000
chrysene 11000 U} 11000 U| 12000 Ul 11000 Ul 390 u 9000 40000 500000
dibenzofuran 2000 J| 3500 J| 3900 J| 11000 Ul 390 U - - -
diethylphthalate 11000 U| 11000 U{ 12000 U} 11000 Ul 39 u 10000000 10000000 50000
fluoranthene 11000 U] 11000 U| 12000 uU| 11000 u 82.0 J 2300000 10000000 100000
fluorene 4000 J| 7600 J| 9100 J| 2500 J| 390 U 2300000 10000000 100000
naphthalene 3000 J| 21000 30000 5000 J| 1200 230000 4200000 100000
phenanthrene 5500 J| 13000 16000 4900 J| 1400 - - -
phenol 11000 U| 11000 U{ 12000 U} 11000 Ul 390 u 10000000 10000000 50000
pyrene 11000 U] 11000 U| 12000 Ul 11000 u 98.0 J 1700000 10000000 100000
VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
1,2-dichloroethene (total) 54.0 U] 1400 U| 1500 U 11.0 u 12.0 U 79000 1000000 1000
2-butanone 54.0 U| 1400 Ul 1500 u 11.0 uJ 12.0 u 1000000 1000000 50000
benzene 54.0 U| 1400 Ul 330 J 11.0 u 12.0 U 3000 13000 1000
carbon disulfide 54.0 Ul 1400 Uj 1500 U 11.0 u 12.0 U - - -
ethylbenzene 120 5400 10000 150 57.0 1000000 1000000 100000
methylene chloride 6.0 J{ 1400 Ul 1500 U 3.0 J 5.0 J 49000 210000 1000
tetrachloroethene 17.0 J| 1400 Ul 1500 u 11.0 V] 9.0 J 4000 6000 1000
toluene 54.0 U| 1400 Ul 260 J 11.0 u 12.0 u 1000000 1000000 500000
trichloroethene 54.0 Ul 1400 Ul 1500 u 11.0 u 12.0 u 23000 54000 1000
xylene (total) 120 5700 47000 E 540 310 410000 1000000 10000
PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
4,4-DDD 36 u n/a n/a n/a n/a 3000 12000 50000
4,4-DDE 36 u n/a nfa n/a n/a 2000 9000 50000
4,4-DDT 9.9 n/a n/a n/a n/a 2000 9000 500000
Aroclor-1254 36.0 U 37.0 U 39.0 U 37.0 u 39.0 U 490 2000 50000
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TABLE 18-8a

06/17/96 FINAL
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 18
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SB18-06 16SB19-06 16SB19-08 165B20-02 16SB20-06 ARARS & TBCs
LOCATION: 16SB18 165B19 165819 168820 165B20 NJDEP Soil | NJDEP Soil | NJDEP Soil
DATA SOURCE: 1995 RI 1995 R! 1995 Rl 1995 RI 1995 RI Besidential No.n-ResidentiaI Impact to
Direct Contact | Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
PESTICIDES . ug/kg ug/kg ug/kg ug’kg ug/kg ug/kg ug/kg ug/kg
aldrin 0.16 R n/a n/a n/a n/a 40.0 170 50000
alpha-BHC 0.29 R n/a n/a n/a n/a - - -
alpha-chlordane 1.9 U n/a n/a n/a n/a - - -
dieldrin 36 U n/a n/a n/a n/a 42.0 180 50000
endosulfan | 0.092 R n/a n/a n/a n/a 340000 6200000 50000
endosulfan 1l 3.6 U n/a n/a n/a n/a 340000 6200000 50000
endrin 3.6 U n/a n/a n/a n/a 17000 310000 50000
endrin aldehyde 36 U n/a n/a n/a n/a - - -
gamma-BHC (Lindane) 0.57 R n/a n/a n/a n/a 520 2200 50000
gamma-chlordane 1.9 U n/a n/a n/a n/a - - -
heptachlor 19 U n/a n/a n/a n/a 150 650 50000
heptachlor epoxide 0.49 J n/a n/a n/a n/a - - -
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TABLE 18-8a
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 16
NWS EARLE, COLTS NECK, NEW JERSEY

Footnotes to sample results:

] - Compound or element was not detected. Value is the detection limit {inorganics) or guantitation limit {organics).

uJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria.

No Value - Constituent was not analyzed for in this sample.

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria.

J - Value is estimated because concentration is below the guantitation limit or because of exceedance of data validation quality control criteria.
R - Positive result is considered rejected based on exceedance of data validation quality control criteria.

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification.

E - Resuit exceeds one or more of the selected ARARS.

Footnotes to soil criteria:

- No standard is available for this chemical in this classification.

FINAL
PAGE 19
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TABLE 18-8b

06/18/96
COMPARISON OF SUBSURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCs - SITE 16 ;'NAL
age 1
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 165B01-06 16SB02-04 16SB03-02 16SB03-06 16SB04-08 ARARS & TBCs
LOCATION: 165B01 165B02 165803 165803 165B04 NJDEP Soil NJDEP Soil NJDEP Soi
. Residential Non-Residential Impact to
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI
1995 RI Direct Contact Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
MISCELLANEOUS ‘
moisture % 13.7 16.8 9.1 14.6 13.6 - - -
pH 8.2 6.1 5.6 59 5.0 - . .
petroleum hydrocarbons mgikg| 110 20.0 u 50.0 15.0 J| 18000 E 10000 @| 10000 @ -
SAMPLE NUMBER: 16SB04-08-DUP 16SB04-10 16SB05-06 16SB05-08 16SB06-02 ARARS & TBCs
LOCATION: 165B04 165804 165805 16SB05 165806 NJDEP Soil NJDEP Soil NJDEP Soil
Residential Non-Residential Impact to
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Direct Contact Direct Contact Groundwater
Cleanup Criteria { Cleanup Criteria | Cleanup Criteria
MISCELLANEOUS
moisture % 14.2 16.2 11.5 13.2 14.7 - - -
pH 49 49 6.3 5.8 54 - - -
petroleum hydrocarbons mg/kg| 17000 E 33000 E 1800 7600 700 10000 @| 10000 @ -
SAMPLE NUMBER: 16SB06-06 16SB07-04 165SB08-06 16SB09-00 16SB09-06 ARARS & TBCs
LOCATION: 16SB06 165807 165808 165809 16SB09 NJDEP Soil NJDEP Soil NJDEP Soil
Residential Non-Residential Impact to
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995RI Direct Contact | Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
MISCELLANEOUS
moisture % 13.3 1.7 156 10.8 184 - - .
pH 5.5 59 56 5.2 57 - - .
petroleum hydrocarbons mg/kg 70.0 20.0 U 17.0 1600 40.0 10000 @] 10000 @ -
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TABLE 18-8b

petroleum hydrocarbons

10000 @

06/18/96 , ) FINAL
COMPARISON OF SUBSURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCs - SITE 16 Page 2
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SB10-00 16SB10-04 16SB11-09 16SB12-02 16SB12-06 ARARS & TBCs
LOCATION: 16SB10 16SB10 165B11 16SB12 168812 NJDEP Soil NJDEP Soil NJDEP Soil
Residential Non-Residential Impact to
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Direct Contact Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
MISCELLANEOUS
moisture % 118 10.3 15.1 7.2 11.7 - - -
pH 54 6.1 7.4 70 75 - - -
petroleum hydrocarbons mg/kg| 4900 320 90.0 40.0 800 10000 @| 10000 @ -
SAMPLE NUMBER: 16SB13-02 168813-06 16SB14-04 16SB15-06 165B16-06 ARARS & TBCs
LOCATION: 16SB13 165B13 16SB14 16SB15 165B16 NJDEP Soil NJDEP Soil NJDEP Soil
Residential Non-Residential Impact to
DATA SOURCE: 1995 R 1995 RI 1995 RI 1995 RI 1995 RI Direct Contact Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
MISCELLANEOUS
moisture % 5.4 10.6 13.1 11.4 111 - - -
pH 6.2 7.6 5.4 6.1 74 - - -
petroleum hydrocarbons mg/kg 11.0 J| 700 160 30.0 20.0 10000 @| 10000 @ -
SAMPLE NUMBER: 165B16-06-DUP 16SB17-04 165B17-04-DUP 16SB17-06 16SB18-02 ARARS & TBCs ‘
LOCATION: 165B16 165B17 165B17 165B17 165B18 NJDEP Soil NJDEP Soil NJDEP Soil
Residential Non-Residential impact to
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Direct Contact Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria
MISCELLANEOUS
moisture % 12.0 1.3 1.1 151 7.9 - - -
pH 7.5 5.5 5.5 5.4 53 - - -
mg/kg 22.0 J 20.0 UJ| 1900 Ji 3400 1700 10000 @ -
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TABLE 18-8b

06/18/96 COMPARISON OF SUBSURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCs - SITE 16 :'NAL

/ NWS EARLE, COLTS NECK, NEW JERSEY W
SAMPLE NUMBER: 165B18-06 165B19-06 165B19-08 165B20-02 165B20-06 ARARS & TBCs
LOCATION: 16SB18 16SB19 16SB19 165B20 165820 NJDEP Soil NJDEP Soil NJDEP Soil
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI D:::::d:::zd N;:ezeéf;?: G::up:dc\:f::er

Cleanup Criteria | Cleanup Criteria | Cleanup Criteria

MISCELLANEOUS
moisture % 6.8 119 16.4 10.1 15.2 - - -
pH 58 71 6.7 6.2 52 R : -
petroleum hydrocarbons  mglkg| 2400 5400 5900 2200 600 10000 @| 10000 @ -

. Footnotes to sample results:

U

uJ

No Value -

UR

E

Constituent was not analyzed for in this sample.

Footnotes to soil criteria:

- Result exceeds ons or more of the §alected ARARs.

- No standard is available for this chemical in this classification.

- Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics).

. Nondetected result is considered rejected based on exceedance of data validation quality control criteria.

- Positive result is considered rejected based on exceedance of data validation quality control criteria.

- Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification.

] . Value is New Jersey guideline for maximum total concentration of all organic compounds in soil {including VOCs,. SVOCs, and TPH).

- Not detected. Detection limit or quantitation limit shown is considered estimated due to exceadance of data validation quality control criteria.

. Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria.
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levels above 30,000 ug/kg include 16 SB 04-08, 16 SB 04-10, 16 SB 05-06, 16 SB 05-08, 16 SB 17-06,
616 SB 19-06, and 16 SB 19-08. 2-Methylnaphthalene and/or naphthalene were detected at levels greater
than 3,000 ug/kg in samples 16 SB 10-00, 16 SB 12-06, 16 SB 17-04, 16 SB 18-06, 16 SB 20-02, and 16
SB 20-06.

Aroclor 1254 was detected in one site-related subsurface soil sample (16 SB 09-06) at a concentration of
10 ug/kg. VOCs were detected in subsurface soils, including 1,2-DCE (17 ug/kg to 96 ug/kg), 2-butanone
(5 ug/kg to 8 ug/kg), benzene (300 ug/kg to 1,300 ug/kg), carbon disulfide (2 ug/kg), ethylbenzene (13
ug/kg to 16,000 ug/kg), methylene chloride (2 ug/kg to 150 ug/kg), PCE (6 ug/kg to 45 ug/kg), TCE
(3 ug/kg), and xylene (8 ug/kg to 92,000 ug/kg). The halogenated VOCs detected in multiple samples
include PCE (detected in six samples) and 1,2-DCE (two samples). The highest concentration of 1,2-DCE
(96 ug/kg) was detected in sample 16 SB 14-04; the highest concentration of PCE (45 ug/kg) was
observed in sample 16 SB 18-02. Most of the samples containing chlorinated ethenes were located
approximately along a line beginning at the southeast corner of Building C-16 and extending east/northeast
past the shed north of Building C-50. Toluene was detected in 16 SB 04-08, 16 SB 04-10, 16 SB 05-08,
and 16 SB 19-08 (benzene was detected in three out of four of these samples).

Phthalates including bis(2-ethylhexyl)- (67 ug/kg to 4,100 ug/kg) and diethyl- (38 ug/kg to 73 ug/kg) were
detected in subsurface soil samples collected at Site 16.

Pesticides were detected in site-related subsurface soil samples collected at Site 16 from 6 ug/kg to 20
ug/kg (4,4'-DDT) and 1.8 ug/kg to 11 uglkg (4,4’-DDE). Other pesticides including 4',4-DDD (2.1 ug/kg
to 26 ug/kg), endosulfan | (9.9 ug/kg), endosulfan 1l (41 ug/kg), alpha-chlordane (3.7 ug/kg), heptachlor
epoxide (0.49 ug/kg to 7.8 ug/kg), heptachlor (0.27 u/kg), and gamma-chlordane (1.7 ug/kg to 35 ug/kg)
were also detected in subsurface soil samples. ‘

Due to the relatively high concentrations of aromatic hydrocarbons present in many samples, the pesticide
results at Site 16 should be qualified. Concentrations of aromatic hydrocarbons can interfere to produce
a GC trace that can overlap the ranges for pesticides during analysis. Such interferences are normally
removed by mandatory clean-up procedures in the laboratory; however, pesticide sensitivity ranges are
four to five orders of magnitude less than the levels of hydrocarbons in many of the Site 16 samples,
which, in some samples, might produce biased or artifactual results for one or more pesticides. Hence,
data for pesticides at Site 16 might be viewed more as screening information or for a worst-case

evaluation.

18.5.2.3 Miscellaneous Parameters

Thirty-two subsurface soil samples collected at Site 16 were analyzed for moisture (5.4% to 16.8%), pH
(4.9 to 8.3), and TPH (11.0 mg/kg to 33,000 mg/kg). Nineteen samples contained TPH concentrations

greater than maximum background. Samples containing the highest concentrations of TPH (over 3,000

NAVY\S803\SITES\105016 18-59



mg/kg) were obtained in the area bounded by Buildings C-16, C-18, and C-19. Eight samples pH levels
exceeding 6.9 or maximum background. Miscellaneous parameters results are presented in Appendix A.

18.5.3 Sediment

Three site-related sediment samples (16 SD 01 through 16 SD 03) were collected at Site 16 (Figure 18-2).
Tables 18-10 and 18-11 present the occurrence and distribution of inorganic and organic chemicals
detected in site-related sediment samples and compare them to background. Tables 18-10a and 18-10b
present a comparison of detected compounds to ARARs and TBCs. Figure 18-7 shows sample locations
and concentrations of compounds which exceed ARARs and TBCs.

18.5.3.1 Inorganics

Concentrations of most metals in site-related samples were similar to background levels. in all samples,
lead and zinc were detected at low levels but at levels slightly greater than the levels found in background
samples. Antimony, cadmium, silver, and thallium were detected in site-related sediment samples at
concentrations near the instrument detection limit but were not detected in background samples.

18.5.3.2 Organics

PAHs including benz(a)anthracene, benzo(a)pyrene, chrysene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, indeno(1,2,3-cd)pyrene, fluoranthene, fluorene, phenanthrene, and pyrene
were detected in all background sediment samples at a range from 140 ug/kg to 1,900 ug/kg. The
pesticide 4,4'-DDD (4.9 ug/kg to 21.0 ug/kg) was detected in two samples and pesticide compounds
gamma-chlordane (0.095 ug/kg), 4,4’-DDE (1.7 ug/kg) and 4,4’-DDT (19 ug/kg) were each detected in only
one background sediment sample.

Background PAHs, plus naphthalene (72.5 ug/kg), acenaphthene (145 ug/kg), and anthracene (215.0
ug/kg), were detected in the site-related sediment samples at comparable or slightly lower concentrations
(concentration range of 63.0 ug/kg to 1,250 ug/kg). The pesticides 4,4-DDE (4.9 ug/kg to 16.5 ug/kg),
4,4’-DDT (8.1 ug/kg to 41.0 ug/kg ), and gamma-chlordane (2.85 ug/kg to 3.1 ug/kg) were detected in all
site-related sediment samples. The pesticide compounds 4,4’-DDE (66.5 ug/kg) and methoxychlor (9.6
ug/kg) were detected in only one site-related sediment sample. The following compounds were found in
site-related samples but not detected in the associated background sediments: 2-methylnaphthalene
(119.5 ug/kg), alpha-BHC (0.045 ug/kg), carbazole (165 ug/kg), dibenzofuran (79.5 ug/kg), and phthalates
(concentration range of 65 ug/kg to 460 ug/kg).

18.5.3.3 Miscellaneous Parameters

The three sediment samples collected for Site 16 were analyzed for moisture, pH, TOC, and TPH. All
samples contained TPH concentrations from 50.0 mg/kg to 660 mg/kg. Moisture content and TOC levels
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TABLE 18-10
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SEDIMENT AT SITE 16

NWS EARLE, COLTS NECK, NEW JERSEY

(mg/kg)
[ BACKGROUND SITE-RELATED
FREQUENCY OF RANGE OF 2 X AVERAGE FREQUENCY OF RANGE OF AVERAGE MEAN > | REPRESENTATIVE |

SUBSTANCE DETECTION POSITIVE DETECTION | BKGD CONCENTRATION DETECTION POSITIVE DETECTION CONCENTRATION |2 X BKGD | CONCENTRATION
ALUMINUM 3/ 3 839 - 3940 5492.67 3/ 3 1400 - 4295 2838.33 NO 4295
ANTIMONY NOT DETECTED - - 1/ 3 1.5 0.76 YES 1.5
ARSENIC 2/ 3 2.4 - 6.2 5.95 3/ 3 2.5 - 7.45 5.22 NO 7.45
BARIUM 3/ 3 3.9 - 10.6 14.07 3/ 3 16.5 - 22.35 19.87 YES 22.35
[BERYLLIUM 1/ 3 0.57 0.67 3/ 8 0.125 - 0.36 0.24 NO 0.36
CADMIUM NOT DETECTED - - 3/ 3 1.9-2.4 2.17 YES 2.4
CALCIUM 3/ 3 179 - 518 685.33 3/ 3 450.5 - 1850 1153.50 YES 1850
CHROMIUM 3/ 3 4.3 - 56 43,13 3/ 3 18.45 - 58.7 44.48 YES 58.7
COBALT 1/ 3 2.1 3.30 3/ 3 0.86 - 2.25 1.64 NO 2.25
COPPER 3/ 3 1.6 - 13 12.47 3/ 3 19.45 - 26.7 23.92 YES 26.7
IRON 3/ 3 228 - 7650 6578.67 3/ 3 11000 - 13900 12016.67 YES 13900
l[LEAD 3/ 3 4.6 - 34.3 30.60 3/3 44.9 - 57.9 51.65 YES 57.9
[[MAGNESIUM 3/ 3 60.7 - 256 306.47 3/ 3 181.5 - 1540 947.17 YES 1540
[[MANGANESE 3/3 4.6 - 9.2 13.80 3/3 38.7 - 93.05 63.05 YES 93.05
[IMERCURY 1/ 3 0.068 0.05 3/ 3 0.021 - 0.0615 0.05 NO 0.0615
[[NICKEL 2/ 3 21-6 7.93 3/3 3.55 - 5.5 4.55 NO 5.5
POTASSIUM 2/ 3 86.1 - 681 589.40 3/ 3 128.5 - 942 529.83 NO 942
SILVER NOT DETECTED - - 3/ 3 0.37 - 0.63 0.50 YES 0.63
SODIUM 3/ 3 26.6 - 116 115.27 3/ 3 39.85 - 135.5 95.12 NO 135.5
THALLIUM NOT DETECTED - - 2/ 3 1.3-1.6 1.13 YES 1.6
VANADIUM 3/ 3 5.9 - 42.7 36.93 3/3 8.85 - 40.75 28.93 NO 40.75
ZINC 37 83 14.2 - 26.9 37.33 3/ 3 106.55 - 132 122.35 YES 132

Note: Selected COPCs are indicated in boldface type.
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OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SEDIMENT AT SITE 16

TABLE 18-11

NWS EARLE, COLTS NECK, NEW JERSEY

{uglkg)
BACKGROUND SITE-RELATED
FREQUENCY OF RANGE OF REPRESENTATIVE| FREQUENCY OF RANGE OF REPRESENTATIVE

SUBSTANCE DETECTION |POSITIVE DETECTION| CONCENTRATION| DETECTION |POSITIVE DETECTION| CONCENTRATION
2-METHYLNAPHTHALENE NOT DETECTED . . 113 119.5 1195
4,4'-DDD 213 49 . N 21 113 66.5 66.5
4,4"-DDE 113 1.7 1.7 3/3 49 - 165 16.5
4,4'.DDT 113 19 19 313 8.1 -41 41
ACENAPHTHENE NOT DETECTED - 113 145 145
ALPHA-BHC NOT DETECTED 113 0.045 0.045
ANTHRACENE NOT DETECTED . . 113 215 215
BENZO(AJANTHRACENE 213 140 - 560 560 313 63 - 660 660
[BENZO(AIPYRENE 213 160 - 590 590 313 75 - 590 590
{BENZO(B)FLUORANTHENE 213 150 - 490 490 313 150 - 750 750
[BENZO(G,H,)PERYLENE 213 130 - 380 380 313 71 - 350 350
[BENZO(K)FLUDRANTHENE 213 150 - 470 470 213 96 - 250 250
BIS(2-ETHYLHEXYL)PHTHALATE § NOT DETECTED - 33 235 - 460 460
IBUTYLBENZYLPHTHALATE NOT DETECTED 113 65 65
[CARBAZOLE NOT DETECTED . . 113 165 165
{CHRYSENE 213 250 - 940 940 313 120 - 690 690
[DIBENZ(A,HIANTHRACENE NOT DETECTED 113 90 90
[DIBENZOFURAN NOT DETECTED . . 113 795 79.5
[FLUORANTHENE 213 300 - 1800 1800 313 110 - 1250 1250
[FLUORENE 113 190 190 113 130 130
{GAMMA-CHLORDANE 113 0.095 0.095 313 2.85 - 3.1 3.1
HNDENO(1,2,3-CD)PYRENE 213 110 - 310 310 313 71 - 290 290
IMETHOXYCHLOR NOT DETECTED 113 9.6 9.6
[NAPHTHALENE NOT DETECTED . - 113 725 72.5
[PHENANTHRENE 23 200 - 1900 1900 313 59 - 965 965
[PYRENE 213 350 - 1900 1900 313 220 - 1800 1800

ORE16T.XLS 2/22/96 10:22 AM
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TABLE 18-10a

07/15/96 FINAL
COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 1
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SD01 16SD01-DUP 16SD02 16SD02-DUP 16SD03 ARARS & TBCs
LOCATION: 16SD01 16SD01 165D02 16SD02 165D03 Sediment
DATA SOURCE: 1995 RI 1985 RI 1995 RI 1995 RI 1995 R Eco|o'gAical
Toxicity
Threshold Values
INORGANICS mg/kg mg/kg mglkg mg/kg mg/kg mg/kg
aluminum 1220 1580 4250 4340 2820 -
antimony 1.5 0.74 u 0.81 U 0.81 u 0.73 u 200 M
arsenic 22 2.8 8.9 E 6.0 57 8.20
barium 20.7 240 19.4 221 16.5 40.0
beryllium 0.12 0.13 0.39 0.33 0.23 -
cadmium 28 E J 20 E J 1.9 E J 25 E J 19 E J 1.20 L
calcium 443 458 1690 Ji 2010 J| 1160 -
chromium, total 18.3 18.6 59.7 57.7 56.3 81.0 L
cobalt 0.89 0.83 1.9 26 1.8 50.0
copper 21.2 17.7 21.9 29.3 26.7 34.0 L
iron 11400 10900 12900 14900 11000 -
lead 51.0 E 53.3 E 39.5 50.3 E 579 E 47.0 L
magnesium 176 187 1340 1740 1120 -
manganese 41.3 36.1 79.1 107 57.4 460 (¢]
mercury 0.072 0.051 0.063 0.055 0.021 0150 L
nickel 3.4 37 49 6.1 46 21.0 L
potassium 110 147 1080 804 519 -
silver 0.41 0.33 0.52 0.45 0.63 100 M
sodium 29.8 49.9 112 159 110 -
thallium 1.0 uJ 1.0 uJd 1.1 uJ 1.6 J 13 J -
vanadium 9.3 84 38.2 433 37.2 -
zinc 132 81.1 11 146 132 150 L
SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug’kg
2-methylnaphthalene 160 J 79.0 Jj 490 U] 500 U 440 u 330 F
acenaphthene 160 J 130 J 490 U 500 U 440 ] 620 Q
anthracene 210 J| 220 490 Ul 500 Ul 440 U 330 F
benzo(a)anthracene 410 E J 660 81.0 J 160 J 63.0 J 330 F
benzo(a)pyrene 360 J 590 92.0 J 130 J 75.0 J 430 L
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TABLE 18-10a

07/15/96 : FINAL
COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 2
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SDO1 16SD01-DUP 16SD02 16SD02-DUP 16SD03 ARARS & TBCs
LOCATION: 16SDO1 16SD01 165D02 165D02 165D03 Sediment
Ecological
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Toxicity
Threshold Values
SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
benzo(b)fluoranthene 590 E J| 750 E 180 J| 320 Ji 150 J 330 F
benzo(g,h,i)perylene 260 J 440 E J 59.0 J 140 J 71.0 J 330 F
benzo(k)fluoranthene 200 J 300 Ji 490 U 96.0 Ji 440 uJ 330 F
bis(2-ethylhexyl)phthalate 330 J{ 360 Ji 250 J| 220 J| 460 890000000 S
butylbenzylphthalate 440 U 460 U 65.0 J 500 U 440 U 11000 Q
carbazole 170 Ji 160 J| 490 Ul 500 Ul 440 U 330 F
chrysene 430 E J| 690 E 140 J| 250 J| 120 J 330 F
dibenz(a,h)anthracene 60.0 J| 120 J| 490 Ul 500 UJ| 440 uJ 330 F
dibenzofuran 100 J 59.0 J| 490 Ul 500 U| 440 U 2000 P
fluoranthene 1100 1400 190 J| 360 J| 110 J 2900 Q
fluorene 150 J| 110 J| 490 Ul 500 Ul 440 u 540 P
indeno(1,2,3-cd)pyrene 210 J| 370 E J 81.0 J| 110 J 71.0 J 330 F
naphthalene 98.0 J 470 J| 490 Ul 500 Ul 440 u 480 P
phenanthrene 940 E 990 E 81.0 J 90.0 J 59.0 J 850 Q
pyrene 1500 E 2100 E 280 J| 410 J| 220 J 660 L
PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
4,4-DDD 72.0 E 61.0 E 8.3 u 8.3 u 4.5 U 1.60 L
4,4-DDE ~ 16.0 E 17.0 E 5.0 E 5.1 E 49 E 2.20 L
4,4'-DDT 36.0 E J 410 E 19.0 E 200 E 8.1 E 1.60 L
alpha-BHC 23 U 24 u 25 u 0.045 J 2.3 U 3.70 S
gamma-BHC (Lindane) 23 u 2.4 U 2.5 U 26 U 0.036 R -
gamma-chlordane 28 J 34 J 29 28 3.0 7.00 o
methoxychlor 23.0 U 240 U 25.0 U 250 U 9.6 J 19.0 P
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TABLE 18-10a
COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 FINAL
NWS EARLE, COLTS NECK, NEW JERSEY PAGE 3

Footnotes to sample results:

u
uJ

No Value -

UR
J
R
N
E

- Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit {organics).

- Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria.
Constituent was not analyzed for in this sample.

- Nondetected result is considered rejected based on exceedance of data validation quality control criteria.

- Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality contro! criteria.

- Pasitive result is considered rejected based on exceedance of data validation guality control criteria.

- Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification.

- Result exceeds one or more of the selected ARARs.

Footnotes to sediment ecological toxicity criteria:

— =

- No standard is available for this chemical in this classification.
- Source: Baudo, R., J. Geisy and H. Muntau. eds. 1990. Sediments: Chemistry and Toxicity of In-Place Pollutants. Lewis Publishers, Inc. Ann Arbor, MI.

- Source: USEPA. 1994c. Draft Region IV Waste Management Division Sediment Screeing Values for Hazardous Waste Sites. 2/16/94 Revision.

- Effects Range-Low. Source: Long E.R., D.D. MacDonald, S.L. Smith, and F.D. Caider. 1995. Incidence of Adverse Biological Effects within Ranges of Chemical Concentrations
in Marine and Estuarine Sediments. Environmental Management. 19:81-97. »

- Effects Range-Low. Source: Long, E. R. and L. G. Morgan. 1991. The Potential for Biological Effects of Sediment-Sorbed Contaminants Tested in the National Status
and Trends Program. NOAA Technical Memorandum NOS GMA 52, National Oceanic and Atmospheric Administration, Seattle, WA.

- Ontario screening level. Source: Ontario Ministry of the Environment (OME). 1992. Guidelines for the Protection and Management of the Aquatic Sediment Quality in
Ontario. Log 92-2309-067, PIBS 1962.

- Sediment quality benchmark using equipartition. Source: USEPA. 1996. ECQ Update. Volume 3: Number 2. EPA 540/F-85/038.

- Sediment quality criterion. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540/F-95/038.

- Sediment screening benchmark. Source: Suter, G. W., and J. B. Mabrey. 1994. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects
on Aguatic Biota. Oak Ridge National Laboratory, Oak Ridge, TN.

- Threshold for soils. Source: Direction des Substances Dangereuses. 1988. Contaminated Sites Rehabilitation Policy. Gouvernement du Quebec. Ministere de L'Environment.
Sainte-Foy, Quebec, Canada. |n: R.L. Siegrist. 1989. International Review of Approaches for Establishing Cleanup Goals for Hazardos Waste Contaminated Land. Institute
for Georesearch and Pollution Research. Norway.

- Screening value for wet soil. Source: Will, M.E., and G.W. Suter. 1994. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Terrestrial
Piants: 1994 Revision. Oak Ridge National Laboratory.
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TABLE 18-10b

06/18/96 FINAL
COMPARISON OF SEDIMENT MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCs - SITE 16 Page y
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16SD01 18SD01-DUP 16SD02 16SD02-DUP 16SD03 --- ARARS & TBCs
LOCATION: 16SD01 16SD01 16SD02 16SD02 16SD03 - Sediment
Ecological
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 Ri Toxicity
Threshold Vatues
MISCELLANEOUS
moisture % 255 28.2 333 335 26.1 -
pH 6.6 6.7 6.8 6.8 6.9 -
petroleum hydrocarbons mg/kg] 1300 J| 1300 J| 1300 J 900 J| 1400 J -
total organic carbon mg/kg| 2500 J n/a 7600 J n/a 3200 J -
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TABLE 18-10b
COMPARISON OF SEDIMENT MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 16 FINAL
NWS EARLE, COLTS NECK, NEW JERSEY PAGE 2

Footnotes to sample results:

U
w

No Value -

UR
J
R
N
E

- Compound or element was not detected. Value is the detection limit {inorganics) or guantitation limit (organics).

- Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria.
Constituent was not analyzed for in this sample.

- Nondetected result is considered rejected based on exceedance of data validation quality control criteria.

- Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria.

- Positive result is considered rejected based on exceedance of data validation quality control criteria.

- Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification.

- Result exceeds one or more of the selected ARARs.

Footnotes to sediment ecological toxicity criteria:

~ ="-n

- No standard is available for this chemical in this classification.
- Source: Baudo, R., J. Geisy and H. Muntau. eds. 19890. Sediments: Chemistry and Toxicity of In-Place Pollutants. Lewis Publishers, Inc. Ann Arbor, M.

- Source: USEPA. 1994c. Draft Region IV Waste Management Division Sediment Screeing Values for Hazardous Waste Sites. 2/16/94 Revision.
- Effects Range-Low. Source: Long E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of Adverse Biological Effects within Ranges of Chemical Concentrations
in Marine and Estuarine Sediments. Environmental Management. 19:81-97.

- Effects Range-Low. Source: Llong, E. R. and L. G. Morgan. 1991. The Potential for Biological Effects of Sediment-Sorbed Contaminants Tested in the National Status
and Trends Program. NOAA Technical Memorandum NOS OMA 52, National Oceanic and Atmospheric Administration, Seattle, WA.

- Ontario screening fevel. Source: Ontario Ministry of the Environment (OME). 1892. Guidelines for the Protection and Management of the Aquatic Sediment Quality in
Ontario. Log 92-2309-067, PIBS 1962.

- Sediment quality benchmark using equipartition. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540/F-95/038.
- Sediment quality criterion, Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540/F-95/038.

- Sediment screening benchmark. Source: Suter, G. W., and J. B. Mabrey. 1994. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects
on Aquatic Biota. Oak Ridge National Laboratory, Oak Ridge, TN.

- Threshold for soils. Source: Direction des Substances Dangereuses. 1988. Contaminated Sites Rehabilitation Policy. Gouvernement du Quebec. Ministere de L'Environment.
Sainte-Foy, Quebec, Canada. In: R.L. Siegrist. 1989. International Review of Approaches for Establishing Cleanup Goals for Hazardos Waste Contaminated Land. Institute
for Georesearch and Pollution Research. Norway.

- Screening value for wet soil. Source: Will, M.E., and G.W. Suter. 1994. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Terrestrial
Plants: 1994 Revision. Oak Ridge National Laboratory.
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SOIL BORING LOCATION
WETLANDS

WETLANDS DELINEATION
SOURCE NJOEP (SEE SECTION L5)
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: 16SD@1 '
cadmium 2.8J mg/kg -(-
lead 51.8 mg/kg {
benzo(a)anthracene 418J ug/kg )
benzo(b)fluoranthene 59@J ug/kg i
chrysene 4308J ug/kg 1 L
phenanthrene 948 ug/kg L) % 9
pyrens 1500 ug/kg \ k.
4,4’-DDD 72.8 ug/kg AN
4 4,4-DDE 18.8 ug/kg -
4,4’-DDT 36.8J ug/kg 185002
gamma-chlordane 2.8J ug/kg
16SD@1-DUP arsenio 8.9 mg/kg
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were within the range found in background samples. Miscellaneous parameters results are presented in
Appendix A.

18.5.4 Groundwater

Five site-related groundwater samples (16 GW 01 through 16 GW 03, 16 GW 086, and 16 MW 01) were
coliected at Site 16 (Figure 18-2). Tables 18-12 and 18-13 present the occurrence and distribution of
inorganic and organic chemicals detected in site-related groundwater sampies and compare them to
background. Tables 18-12a and 18-12b present a comparison of detected compounds to ARARs and
TBCs. Figure 18-8 shows sample locations and concentrations of compounds which exceed ARARs and
TBCs.

18.5.4.1 Inorganics

Four samples [16 GW 04 (water), 16 GW 05 (water), 16 GW 04 (oil), and 16 GW 05 (oil) were obtained
from the two monitoring wells with floating product. Table 18-5 presents the sample resuits from the
laboratory. The GC fingerprint analysis indicated No. 2 fuel oil was the floating product oil samples. The
analysis results from the water samples are not considered reliable because despite precautions taken to
obtain a discreet sample of the water layer, it is apparent that some oil was present in the water sample
(organic compounds were found in the groundwater sample at concentrations above their solubility).

Concentrations of metals in most site-related samples were similar to background. Downgradient sample
16 GW 06 contained high levels of aluminum (85,200 ug/L) and elevated or high levels of several other
metals (arsenic, beryllium, cadmium, chromium, iron, thallium, vanadium, and zinc). Filtered sample
results from the same location (16 GW 08-F) did not exhibit elevated levels of any metals except arsenic
(3.6 ug/L) and iron (53,500 ug/L). Upgradient sample 16 GW 03 displayed concentrations of iron (15,300
ug/L) and arsenic (5.3 ug/L) similar to 16 GW 06-F.

18.5.4.2 Organics

Chioroform was detected in three groundwater samples collected at Site 16 at a range of 4 ug/L to 14
ug/L. Bis(2-ethylhexyl) phthalate (1 ug/L to 3 ug/L) and naphthalene (1 ug/L to 3 ug/L) were each detected
in two groundwater samples collected at Site 16. 1,2-DCE (38 ug/L), benzene (200 ug/L),
bromodichloromethane (1 ug/L), ethylbenzene (2 ug/L), phenol (12 ug/L), PCE (1 ug/L), toluene (7 ug/L),
and xylene (26 ug/L) were each detected in one groundwater sample at Site 16. None of these
compounds were detected in background groundwater samples.

NAVY\5803\SITES\105016 18-69



0.-81

TABLE 18-12

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN GROUNDWATER AT SITE 16
NWS EARLE, COLTS NECK, NEW JERSEY

{ug/L)
BACKGROUND SITE-RELATED
FREQUENCY OF RANGE OF 2 X AVERAGE FREQUENCY OF RANGE OF AVERAGE MEAN > [ REPRESENTATIVE
SUBSTANCE DETECTION POSITIVE DETECTION CONCENTRATION DETECTION POSITIVE DETECTION | CONCENTRATION ]2 X BKGD | CONCENTRATION
ALUMINUM 11/ 11 287 - 7870 5097.82 5/ 5 2110 - 85200 20360.00 YES 54941.61
ARSENIC 1./ 11 5.8 - 5.8 4.05 4/ 5 5.3 - 156 34.87 YES 99.45
BARIUM 11/ 11 2.6 - 518 229.60 5/ 5 133 - 432 330 YES 432
BERYLLIUM 4/ 11 0.21 - 1.6 0.49 4/ 5 0.18 - 9.8 2.147 YES 6.23
CADMIUM 5/ 11 06 -1.9 1.21 2/ 5 0.41 - 4.9 1.176 NO 3.16
CALCIUM 11/ 11 506 - 17200 8306.55 5/ 5 2530 - 14200 6658 NO 14200
CHROMIUM NOT DETECTED - - 5/ 5 34 - 2070 483.3 YES 1329.56
COBALT 6/ 11 0.7 - 10.1 4.06 5/ 5 1.3-838 3.14 NO 6.20
COPPER 9/ 1N 0.79 - 13.5 6.53 5/ 5 5.1 - 41.9 17.62 YES 41.90
IRON 11/ 1 163 - 7690 4197.09 5/ 5 1240 - 379000 84188 YES 241399.99
[[lLEAD 3/ 11 2.1 -3 2.44 5/ 5 2 - 46.5 11.36 YES 30.10
[[MAGNESIUM 11/ 11 273 - 27400 8449.64 5/ 5 1410 - 17700 5340 NO 11949.01
[IMANGANESE 11/ 1N 3.3 - 65 46.18 5/ 5 10.8 - 79.6 52.82 YES 79.6
[[MERCURY 11/ 1N 0.005 - 0.12 0.12 5/ 5 0.084 - 0.18 0.1044 NO 0.14
[INICKEL 10 / 11 0.81 - 25.5 11.98 2/ 5 20 - 184 41.025 YES 117.65
POTASSIUM 11/ 11 350 - 3245 2810.55 5§/ 8 2510 - 54300 13650 YES 35647.10
SELENIUM 1/ 1 53- 53 4.96 1/ 5 17 5.16 YES 17
SODIUM 11/ 11 1850 - 11650 8449.09 5/ 5 16100 - 69300 48100 YES 69300
THALLIUM 3 /11 4 - 5.1 5.15 2/ 5 13 - 15.6 6.8 YES 15.6
VANADIUM 10/ 11 0.69 - 42.25 16.48 5/5 1- 874 203.08 YES 561.23
ZINC 6/ 9 3.7 - 348 178.61 5/ 5 2 - 360 204.2 YES 380

Note: Selected COPCs are indicated in boldface type.
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- TABLE 18-13
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN GROUNDWATER AT SITE 16
NWS EARLE, COLTS NECK, NEW JERSEY

{ug/L)
BACKGROUND SITE-RELATED

FREQUENCY OF RANGE OF REPRESENTATIVE| FREQUENCY OF RANGE OF REPRESENTATIVE
SUBSTANCE DETECTION | POSITIVE DETECTION| CONCENTRATION] DETECTION | POSITIVE DETECTION| CONCENTRATION
1,2DICHLOROETHENE (TOTAL) | NOT DETECTED 115 38 38
BENZENE NOT DETECTED 1/5 200 200
(IBIS(2-ETHYLHEXYL)PHTHALATE | NOT DETECTED 215 1-3 3
{lBROMODICHLOROMETHANE | NOT DETECTED 15 1 1
[ICHLOROFORM NOT DETECTED 315 4 .14 10.70
lETHYLBENZENE NOT DETECTED 115 2 2
(INAPHTHALENE NOT DETECTED 215 1.3 3
PHENOL NOT DETECTED 115 12 10.76
TETRACHLOROETHENE NOT DETECTED 115 1 1
TOLUENE NOT DETECTED 115 7 6.34
XYLENE (TOTAL) NOT DETECTED 1/5 26 26

OREGW16T.XLS 2/22/96 10:28 AM
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TABLE 18-12a

06/17/96 FINAL
COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 4
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16GWO1 16GW02 16GWO02-F 16GW03 16GW04 16GW04-DL ARARS & TBCs
LOCATION: 16GWO1 16GW02 16GW02 16GW03 16GW04 16GW04 Maximum | Drinking Water NJDEP
DATA SOURCE: 1995 RI 1995 RI 1995 Ri 1995 RI 1995 RI 1995 RI Gontaminant | Health Ad\./iso.ry Ground\'lvater
Level (MCL) |(Lowest Criterion Quality
Unvalidated Data | Unvalidated Data Shown) Standard
GENERAL CHEMISTRY none none none none none none none none none
specific gravity n/a n/a n/a n/a n/a n/a - - -
INORGANICS ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
aluminum 5290 E J| 3720 E J 161 5480 E J| 1340 E n/a - - 200
arsenic 56 58 33 u 53 9.4 E n/a 50.0 - 8.00
barium 321 356 3.1 408 4.4 n/a 2000 2000 al 2000
beryllium 0.18 0.11 U 0.11 U 0.26 5.0 U n/a 4.00 4000 e 20.0
cadmium 0.38 U 0.38 U 0.38 U 0.38 U 0.65 n/a 5.00 5.00 e 4.00
calcium 7190 2530 1990 6160 23500 n/a - - -
chromium, total 116 E 80.5 13.6 116 E 240 n/a 100 100 a 100
cobalt 1.4 1.3 0.88 1.6 0.71 n/a - - -
copper 12.2 15.2 3.2 13.7 0.80 n/a 1300 - 1000
iron 14100 E 11300 E 179 16300 E 178000 E n/a - - 300
lead 3.2 2.0 1.5 uJ 3.1 21 n/a 15.0 - 10.0
magnesium 2100 1410 602 2610 5800 n/a - - -
manganese 70.2 E 10.8 10.9 25.6 47.0 n/a - - 50.0
mercury 0.086 0.084 0.025 0.088 0.035 n/a 2.00 2.00 b 2.00
nickel 0.75 u 0.75 u 1.9 0.75 U 40.0 U n/a 100 100 a 100
potassium 3870 2510 323 4320 5000 U n/a - - -
selenium 44 U 4.4 U 4.4 U 4.4 U 135 n/a 50.0 - 50.0
sodium 57700 E 49400 50100 E 48000 104000 E n/a - - 50000
thallium 36 u 36 U 3.6 U 36 U 10.0 U n/a 2.00 0400 a 10.0
vanadium 52.9 341 1.0 53.4 11.0 n/a - - -
zinc 191 260 4.2 208 20.0 n/a - 2000 al 5000
SEMIVOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
2,4-dimethyiphenol 10.0 u 10.0 u n/a 10.0 Ul 100 Ul 400 u - - 100
2-methylnaphthalene 10.0 U 10.0 U n/a 10.0 Ul 1900 J| 1800 - - -
acenaphthene 10.0 ] 10.0 U n/a 10.0 U 91.0 J 91.0 J - - 400
bis(2-ethylhexyl)phthalate 10.0 U 10.0 U n/a 1.0 J 100 U 400 U - - 30.0
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TABLE 18-12a

06/17/96 FINAL
COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page )
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16GWO1 16GW02 16GW02-F 16GW03 16GWO04 16GW04-DL ARARS & TBCs
LOCATION: 16GWO1 16GWO2 16GWO2 16GW03 16GWO04 16GW04 Maximum | Drinking Water NJDEP
Contaminant Health Advisory | Groundwater
DATA SOURCE: 1995 RI 1995 RI 1995 R 1995 RI 1995 RI 1995 RI Level (MCL) | (Lowest Criterion Quality
Unvalidated Data | Unvalidated Data Shown) Standard

SEMIVOLATILES ug/L ug/L ug/L ug/L. ug/L ug/L ug/L ug/L ug/L
carbazole 10.0 u 10.0 u n/a 10.0 Uy 100 Ul 400 U - - -
dibenzofuran 10.0 U 10.0 u n/a 10.0 U 73.0 J 63.0 J - - -
fluorene 10.0 U 10.0 U n/a 10.0 U 140 140 J - - 300
naphthalene 10.0 u 10.0 U n/a 1.0 J 690 E 690 E - 20.0 a -
phenanthrene 10.0 U 10.0 U n/a 10.0 U 240 230 J - - -
phenol 10.0 U 10.0 U n/a 10.0 up 100 Ul 400 U - 4000 a| 4000
pyrene 10.0 U 10.0 U n/a 10.0 U 27.0 J 400 U - - 200
VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1,2-dichloroethene (total) 10.0 U 100 U n/a 10.0 U 11.0 E J 10.0 J 70.0 70.0 a 10.0
benzene 10.0 u 10.0 U nfa 10.0 uUjp 350 E 340 E 5.00 200 d 1.00
bromodichloromethane 10.0 U 10.0 U n/a 1.0 J 25.0 U 100 U 100 2000 e 1.00
chloroform 4.0 J 10.0 U n/a 6.0 J 25.0 u 100 U 100 100 e 6.00
ethylbenzene 100 U 10.0 U n/a 10.0 U 330 300 700 700 a 700
tetrachloroethene 10.0 U 10.0 U n/a 1.0 J 25.0 Ul 100 u 5.00 1000 e 1.00
toluene 10.0 U 10.0 U n/a 10.0 U 40.0 39.0 1000 1000 a 1000
xylene (total) 10.0 U 10.0 U n/a 10.0 uf{ 1700 E J| 1600 E 10000 10000 a 40.0
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TABLE 18-12a

06/17/96 FINAL
COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 3
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16GW04-O1L 16GWO05 16GWO05-DL 16GW05-OIL 16GW0B 16GW06B-F ARARS & TBCs
LOCATION: 16GW04 16GWO05 16GWO05 16GW05 16GWO6 16GW06 Maximum | Drinking Water NJDEP
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Gontaminant | Health Ad\./iso.ry Ground\fvater
Level (MCL) | (Lowest Criterion Quality
Unvalidated Data | Unvalidated Data | Unvalidated Data | Unvalidated Data Shown) Standard
GENERAL CHEMISTRY none none none none none none none none none
specific gravity 0.85 n/a n/a 0.86 n/a n/a - - -
INORGANICS ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/l ug/L
aluminum n/a 900 E n/a n/a 85200 E J 132 - - 200
arsenic n/a 10.0 U n/a n/a 156 E 3.6 50.0 - 8.00
barium n/a 31.2 n/a n/a 432 8.1 2000 2000 al 2000
beryllium n/a 5.0 U n/a n/a 9.8 E 0.11 U 4.00 4000 e 20.0
cadmium n/a 0.56 n/a n/a 49 E 2.0 5.00 5.00 e 4.00
calcium n/a 17700 n/a n/a 3210 2490 - - -
chromium, total n/a 53 n/a n/a 2070 E 12.6 100 100 a 100
cobalt n/a 50.0 U n/a n/a 8.8 0.75 - - -
copper n/a 0.88 n/a n/a 41.9 0.87 1300 - 1000
iron n/a 49100 E n/a n/a 379000 E 53500 E - - 300
lead nfa 54 n/a n/a 46.5 E 1.6 uJ 15.0 - 10.0
magnesium n/a 4660 n/a n/a 17700 763 - - -
manganese n/a 84.0 E n/a n/a 79.6 E 39.0 - - 50.0
mercury n/a 0.050 n/a n/a 0.18 0.016 2.00 2.00 b 2.00
nickel n/a 40.0 U n/a n/a 20.0 1.3 100 100 a 100
potassium n/a 1870 n/a n/a 54900 624 - - -
selenium n/a 5.0 U n/a n/a 17.0 4.4 U 50.0 - 50.0
sodium n/a 159000 E n/a n/a 16100 16100 - - 50000
thallium n/a 10.0 U n/a n/a 15.6 E 36 U 2.00 0400 a 10.0
vanadium n/a 50.0 u n/a n/a 874 0.87 - - -
zinc n/a 17.2 n/a n/a 360 10.0 - 2000 a 5000
SEMIVOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
2,4-dimethylphenol n/a 48.0 52.0 n/a 10.0 U n/a - - 100
2-methylnaphthalene nfa 170 J| 250 n/a 10.0 U n/a - - -
acenaphthene n/a 8.0 J 11.0 J n/a 10.0 U n/a - - 400
bis(2-ethylhexyl)phthalate n/a 92.0 E J 190 E n/a 3.0 J n/a - - 30.0
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TABLE 18-12a

06/17/96 FINAL
COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 4
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16GWO04-OIL 16GW05 16GWO05-DL 16GWO05-OIL 16GW06 16GWO06-F ARARS & TBCs
LOCATION: 16GW04 16GWO05 16GW05 16GWO05 16GW06 16GW06 Maximum | Drinking Water NJDEP
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1985 RI 1995 Ri 1995 Rt Contaminant | Health Ad\.’iso.w Ground\.ﬂater
Level (MCL) | (Lowest Criterion Quality
Unvalidated Data | Unvalidated Data | Unvalidated Data | Unvalidated Data Shown) Standard
SEMIVOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
carbazole nfa 12.0 16.0 J n/a 10.0 U n/a - - -
dibenzofuran n/a 6.0 J 7.0 J n/a 10.0 U n/a - - -
fluorene n/a 11.0 14.0 n/a 10.0 U n/a - - 300
naphthalene n/a 100 E J| 220 E n/a 3.0 J n/a - 20.0 a -
phenanthrene n/a 17.0 220 J n/a 10.0 ] n/a - - -
phenol n/a 11.0 15.0 J n/a 12.0 n/a - 4000 al 4000
i)yrene n/a 10.0 U 50.0 U n/a 100 U n/a - - 200
VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1,2-dichloroethene (total) n/a 50.0 U 100 U n/a 38.0 E n/a 70.0 70.0 a 10.0
benzene n/a 1700 E J| 1900 E n/a 200 E n/a 5.00 200 d 1.00
bromodichloromethane n/a 50.0 U 100 U n/a 10.0 U n/a 100 2000 e 1.00
chioroform n/a 50.0 u 100 U n/a 10.0 U n/a 100 100 e 6.00
ethylbenzene n/a 170 160 n/a 2.0 J n/a 700 700 a 700
tetrachloroethene n/a 50.0 U 100 U n/a 10.0 U n/a 5.00 1000 e 1.00
toluene n/a 160 160 n/a 7.0 J n/a 1000 1000 al 1000
xylene (total) n/a 250 E 250 E n/a 26.0 nfa 10000 10000 a 40.0
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TABLE 18-12a

06/17/96 FINAL
COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 5
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16MWO1 .- ARARS & TBCs
LOCATION: 16MWO1 .- Maximum Drinking Water NJDEP
Contaminant | Health Advisory | Groundwater
DATA SOURCE: 1995 R Level (MCL) |(Lowest Criterion|  Quality
Shown) Standard
GENERAL CHEMISTRY none none none none
specific gravity n/a - - -
INORGANICS ug/L ug/L ug/L ug/L
aluminum 2110 E - - 200
arsenic 33 U 50.0 - 8.00
barium 133 2000 2000 al 2000
beryllium 0.44 4.00 4000 e 20.0
cadmium 0.41 5.00 5.00 e 4.00
calcium 14200 - - -
chromium, total 34.0 100 100 a 100
cobalt 26 - - R
copper 5.1 1300 - 1000
iron 1240 E - - 300
lead 2.0 15.0 - 10.0
magnesium 2880 - - -
manganese 77.9 E - - 50.0
mercury 0.084 J 2.00 2.00 b 2.00
nickel 184 E 100 100 a 100
potassium 2650 - - -
selenium 44 u 50.0 - 50.0
sodium 69300 E - - 50000
thallium 13.0 E 2.00 0400 a 10.0
vanadium 1.0 - - -
zinc 2.0 - 2000 a 5000
SEMIVOLATILES ug/L ug/L ug/L ug/t
2,4-dimethylphenol 10.0 U - - 100
2-methylnaphthalene 10.0 U B . .
acenaphthene 10.0 ] - - 400
bis(2-ethylhexy!)phthalate 10.0 U - - 30.0




L.-81

TABLE 18-12a

06/17/96 FINAL
COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 6
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16MWO1 .- .- —-- .- --- ARARS & TBCs
LOCATION: 16MWO1 . . . . . Maximum Drinking Water NJDEP
Contaminant | Health Advisory | Groundwater
DATA SOURCE: 1995 R Level (MCL) | (Lowest Criterion [  Quality
Shown) Standard

SEMIVOLATILES ug/L ug/L ug/L ug/L
carbazole 10.0 U - - -
dibenzofuran 10.0 U - - -
fluorene 10.0 U - - 300
naphthalene 10.0 U - 20.0 a -
phenanthrene 10.0 U - - -
phenol 10.0 U - 4000 a 4000
pyrene 10.0 U - - 200
VOLATILES ug/L ug/L ug/L ug/L
1,2-dichloroethene (total) 10.0 70.0 70.0 a 10.0
benzene 10.0 U 5.00 200 d 1.00
bromodichloromethane 10.0 100 2000 e 1.00
chloroform 14.0 E 100 100 e 6.00
ethylbenzene 10.0 U 700 700 a 700
tetrachloroethene 10.0 U 5.00 1000 e 1.00
toluene 10.0 U 1000 1000 a 1000
xylene (total) 10.0 U 10000 10000 a 40.0
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TABLE 18-12a
COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 16
NWS EARLE, COLTS NECK, NEW JERSEY

Footnotes to sample results:

u
u
No Value -
UR
J
R
N
E

- Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit {organics).

- Not detected. Detection limit or guantitation limit shown is considered estimated due to exceedance of data validation quality control criteria.

Constituent was not analyzed for in this sample.

- Nondetected result is considered rejected based on exceedance of data validation guality control criteria.
- Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria.
- Paositive result is considered rejected based on exceedance of data validation quality control criteria.

- Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification.

- Result exceeds one or more of the selected ARARs.

Footnotes to MCLs, MCLGs, or SMCLs:

- No standard is available for this chemical in this classification.

- Where applicable, value(s) represent the more stringent of criteria for total, cis-, and trans- isomers.
- Criteria are for total chromium.
- Action level 1300 ug/L for water treatment technology for public water supply systems.

- Action level 15 uglL for water treatment technology for public water supply systems.

Footnotes to Health Advisories:

- No standard is available for this chemical in this classification.

- The listed health advisory criterion, lifetime adult, is equal to the most stringent of the EPA health advisories for this chemical.
- The listed health advisory criterion, long-term adult, is equal to the most stringent of the EPA health advisories for this chemical.
- The listed health advisory criterion, one-day child, is equal to the most stringent of the EPA health advisories for this chemical.
- The fisted health advisory criterion, ten-day child, is equal to the most stringent of the EPA health advisories for this chemical.

- The listed health advisory criterion, long-term child, is equal to the most stringent of the EPA health advisories for this chemical.

FINAL

PAGE 7
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TABLE 18-12b

06/18/96 FINAL
COMPARISON OF GROUNDWATER MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCs - SITE 16 Page 4
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 16GWO1 16GW02 16GW03 16GW04 16GWO05 16GW06 ARARS & TBCs
LOCATION: 16GWO1 16GW02 16GWO3 16GW04 16GWO5 16GW06 Maximum | Drinking Water NJDEP
DATA SOURCE: 1995 RI 1995 : Contaminant | Health Advisory | Groundwater
A : 95 RI 1995 RI 1995 RI 1995 RI 1995 RI Level (MCL) (Lowest Criterion Quality
Unvalidated Data |- Unvalidated Data Shown) Standard
MISCELLANEOUS mgiL mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
petroleum hydrocarbons 0.30 u 0.30 -~ 030 ) 190 20.0 0.20 - - -
SAMPLE NUMBER: 16MWO1 .- .- --- --- “e- ARARS & TBCs
LOCATION: 16MWO1 . . . . . Maximum Drinking Water NJDEP
Contaminant Health Advisory | Groundwater
DATA SOURCE: 1995 RI Level (MCL) | (Lowest Criterion Quality
Shown) Standard
MISCELLANEOUS mg/L mg/L mg/L mg/L
petroleum hydrocarbons 0.10 J - - -
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TABLE 18-12b

COMPARISON OF GROUNDWATER MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 16 FINAL
NWS EARLE, COLTS NECK, NEW JERSEY PAGE 2
Footnotes to sample results:
u - Compound or element was not detected. Value is the detection limit {inorganics) or quantitation limit {organics).
ud - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria.

No Value - Constituent was not analyzed for in this sample.

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria.

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria.
R - Positive result is considered rejected based on exceedance of data validation quality control criteria.

N - Compound is considered to be tentatively identified based on exceedance of OC criteria for compound identification.

E - Result exceeds one or more of the selected ARARS.

Footnotes to MCLs, MCLGs, or SMCLs:
- No standard is available for this chemical in this classification.
Footnotes to Health Advisories:

- No standard is available for this chemical in this classification.

a . The listed health advisory criterion, lifetime adult, is equal to the most stringent of the EPA health advisories for this chemical.
b - The listed health advisory criterion, long-term adult, is equal to the most stringent of the EPA health advisories for this chemical. '
c - The listed health advisory criterion, one-day child, is equal to the most stringent of the EPA health advisories for this chemical.
d . The listed health advisory criterion, ten-day child, is equal to the most stringent of the EPA health advisories for this chemical.

e . The listed health advisory criterion, long-term child, is equal to the most stringent of the EPA health advisories for this chemical.
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18.5.4.3 Miscellaneous Parameters

Two groundwater samples, 16 GW 06 and 16 MW 01, were found with TPH (0.200 mg/L and 0.100 mg/L,
respectively). This is less than the required detection limit for TPH in aqueous samples of 0.300 mg/L.

18.6 CONTAMINANT FATE AND TRANSPORT

The behavior of contaminants in the environment at Site 16 is described in this subsection. Various
chemicals detected and their transport potential in the environment are discussed in Section 18.6.1.
Persistence of detected chemicals in the environment is discussed in Section 18.6.2. Section 18.6.3

presents a brief discussion of contaminant trends.

18.6.1 Detected Chemicals and Transport Potential

Groundwater investigation results at Site 16 indicate the presence of a floating layer of free product
(LNAPL) in contact with groundwater. At two monitoring wells, MW16-04 and MW16-05, GC fingerprint
analysis of the free product indicated primarily diese! No. 2 fuel is present. Aromatic volatiles (BTEX) and
semivolatiles (naphthalene and other PAHs) associated with petroleum fuels were also detected in other
groundwater samples that did not contain free product. This LNAPL layer is a source of hydrocarbons into
groundwater.

Subsurface soil samples revealed notable concentrations of BTEX compounds (in seven samples), TPH
(greater than 3,000 mg/kg in seven samples), and the lighter PAHs (greater than 30,000 ug/kg in seven
samples and greater than 3,000 ug/kg in six sampies). Because of the significant concentration ranges
present, there is also a probability for leaching of aromatic volatiles and the lighter PAHs (naphthalene and
2-methylnaphthalene) from subsurface soils into groundwater.

In surface soil samples, individual PAHs were less than 4,400 ug/kg, with TPH levels of up to 20,000
mg/kg. The highest level of TPH was detected in sample 16 SS 03, which is located near the
northwestern corner of the former (and current) wash area next to Building C-19. All three sediment
samples revealed several PAHSs at levels similar to background. In site-related sediment sample 16 SD
01 (located at the catch basin in the northern end of the site), low levels of 2-methylnaphthalene were
detected, although this compound was not found in background sediments. 2-Methylnaphthalene is
associated with diesel range fuels, which suggests that at least a portion of the observed sediment PAH
distribution is related to surface water runoff for erosional transport migration from the site. Slightly

elevated TPH levels were also noted in all three sediment samples.

Groundwater concentrations of several metals were generally greater than levels in the corresponding
filtered sample collected at the same location. With the exception of arsenic and iron, elevated levels of

NAVY\5803\SITES\105016 18-82



metals were not present in the filtered samples, which indicates the presence of suspended solids. Metals
in suspension are expected to have a greatly diminished potential for in-situ transport compared to metals
in solution. Given a geologic formation that does not include conditions conducive to solution channeling
or fracture-based flow, samples from wells with high turbidity would show higher metal concentrations than
actually mobile in the subsurface. Despite efforts such as installation of dedicated low-flow bladder pumps
and adherence to the EPA low-flow sampling procedure, at several wells, low-turbidity samples could not
be collected. Samples obtained from wells where turbidity could not be reduced displayed metals
concentrations higher than representative for the formation and, in the case of 16 GW 02 and 16 GW 05,
filtered results were lower.

Elevated levels of metals were found in the three surface soil samples taken in the C-19, former wash
runoff area. Slightly elevated levels of antimony, lead, and chromium in subsurface soil and lead and zinc
in sediment were observed. Most metals are adsorbed onto soil and sediment easily but may also exist
in dissolved or suspended forms. The transport and fate of metals in the environment are primarily
controlied by sorption to soil/'sediment material. The metal-organic relationships, both in soil and water,
increase in importance as the organic carbon content increases. Soils in contact with high levels of
petroleum hydrocarbons could increase the sorptive capacity of soil and, in the case of surface soil, could
decrease the tendency for fugitive dust emissions.

Phenol, 1,2-DCE, chloroform, and bromodichloromethane were also detected in groundwater at the site.
1,2-DCE is associated with degradation of TCE and PCE (Cline and Viste, 1983). The downgradient
monitoring well sample 16 GW 06 exhibited 1,2-DCE, which could be related to detections of this
compound, TCE, and PCE in several subsurface soil samples located in an upgradient direction. All
detected volatile organic groundwater contaminants are volatile and characteristically mobile in the
environment (either through soil gas migration or groundwater transport). PCBs, which were detected at
a low level in one subsurface soil, are typically strongly bound to organic matter and are not expected to
migrate significantly. Pesticides, which were detected at low levels in sediment, are also considered to
exhibit low mobility except in conjunction with surface water erosional patterns.

Several phthalates were detected at low levels in groundwater, surface soil, subsurface soil, and sediment.
These compounds exhibit a tendency to bind to soil containing organic carbon and are considered common
in the environment due to their presence in plastics.

The physical transport data for detected compounds are presented in Table 2-10. Additional discussion

with respect to chemical and physical properties, contaminant persistence, and contaminant migration
pathways is presented in Section 2.3.
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18.6.2 Contaminant Persistence

For the ciasses of detected chemicals, environmental persistence varies considerably. Transformation
of a chemicat to its degradation by-product(s) can be the result of numerous processes including
biotransformation and uptake, photolysis, acid- or base-catalyzed reaction, or hydrolysis. The product
chemical(s) may or may not be significantly different from a toxicological or a physical transport

perspective.

Although most chemicals are resistant to chemical change because of their stability and/or lack of reaction
sites, many of the more mobile species are subjected to at least limited transformation. Because of more
frequent contact with reactive dissolved species and catalysts when compared to unsaturated conditions,
the contaminants found in saturated media (groundwater and saturated zone soils) are most likely to be
transformed in the environment. Higher molecular weight contaminants tend to be less mobile and less
prone to chemical transformation. In the case of high levels of hydrocarbons present in groundwater, the
heavier molecular weight PAHs may be transported along with the lighter PAHs to a point where
contaminant concentrations are somewhat lower. Volatile organics and the lightest PAHs (naphthalene
and 2-methyl naphthalene) are highly mobile in groundwater.

Biodegradation of fuel-related substances (BTEX, PAHs, and TPH) is an important fate process for the
volatile and semivolatile fuel-related impacts. However, the near impact of reduction through this
mechanism may be ineffective when a source exists from free product. (The free-product layer can
introduce compounds into groundwater, resulting in a biotoxic zone for microorganisms in the immediate
proximity of the LNAPL boundary.)

The chlorinated ethenes detected in groundwater have been associated with degradation of TCE and PCE
(Cline and Viste, 1983). PCBs are considered highly persistent, typicaily exhibiting biodegradation patterns
that proceed slowly and to varying degrees, depending upon the individual isomer chlorination pattern of
the PCB congeners that make up the Aroclor mixtures.

18.6.3 Observed Chemical Contaminant Trends

A variety of fuel-related substances, including the BTEX compounds and the lighter PAHSs, originate in a
free-product layer in groundwater and were detected in multipie subsurface soil and groundwater samples.
The source area appears to be located near the former diesel line between Buildings C-16, C-18, 'and C-
19. No significant subsurface soil or groundwater impacts were detected near MW16-01, which is located
south of Building C-50, or near MW16-02, which is located northeast of Building C-50. BTEX compounds
were not detected in the surface soils collected near the current wash area north of Building C-19.
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Monitoring well MW16-06, which is located more than 600 feet downgradient of the area of highest
contamination, was the only well (other than the wells containing free product) that revealed BTEX
compounds. Another monitoring well, MW16-03, is located downgradient and slightly cross-gradient (to
the northeast) of the area of highest concentration. However, MW16-03 did exhibit the presence of
naphthalene, a component of diesel range fuels. Since the subsurface soil locations revealing the highest
levels of naphthalene and 2-methylnaphthalene were the same as those exhibiting the highest levels of
TPH and BTEX, there do not appear to be clear differences in the spatial distributions of BTEX compounds
versus PAH compounds near the potential source areas.

PCE, TCE, and related degradation by-products were observed at low or trace levels in subsurface soil
and groundwater. 1,2-DCE was detected in the sample from Monitoring Well 16 GW 06, a finding that
could be related to detections of 1,2-DCE, TCE, and PCE in several subsurface soil samples located in
an upgradient direction. Most of the soil samples displaying chiorinated ethenes were located
approximately along a line beginning at the southeastern corner of Building C-16 and extending
east/northeast past the shed north of Building C-50. Since soil gas results and soil samples did not
identify any locations of high concentrations, this suggests the possibility that source areas for halogenated
VOCs have been largely depleted. Low levels of pesticides were reported in surface and subsurface soils
and sediment but were not detected in groundwater. The reported data for pesticides in subsurface soils
that also contain high levels of hydrocarbons should be treated more as screening information because
of possible analytical bias associated with potential interferences.

Chioroform was detected in three weils, MW16-03 (6.0 ug/L) and two upgradient wells, MW16-01 (4 ug/L)
and MW-1 (14.0 ug/L).

The presence of suspended solids in groundwater samples 16 GW 02, 16 GW 03, and 16 GW 06 is
indicated by high turbidity readings and elevated levels of metals, such as aluminum, that are normally
relatively insoluble in most common forms. Unfiltered sample results were used in calculations for the
groundwater risk assessment in accordance with the recommended conservative approach to this
evaluation. However, filtered sample results of two wells at Site 16 appear to be more representative of
dissolved-phase concentrations.

18.6.4 Conclusions

Hydrocarbons detected in the subsurface soils at Site 16 have impacted the groundwater. The
groundwater contamination (primarily volatile organics and fuel constituents) is associated with a free-
product LNAPL layer. The floating product is a source of organics to groundwater. In addition, there is
a potential for residual leaching of aromatic volatiles and the lighter PAHs from subsurface soils into
groundwater because of the significant concentrations present. TPH and PAH detections in sediment
indicate that a limited degree of transport via surface water runoff and erosionail dispersion has occurred.
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Low levels of PCE, TCE, and degradation products were detected in subsurface soil and grohndwater at
Site 16. The low levels detected may be attributable to residual material present from past spills and may
indicate that sources have been depleted over time.

Other substances detected at low levels in surface soils, subsurface soils, and sediment, such as metals,
heavier PAHSs, pesticides, and PCBs, are not expected to transport quickly from the source areas.

Except in the two wells containing free product, only one PAH compound and one phthalate compound
were detected in groundwater.

With the exception of iron, groundwater data do not suggest migration of dissolved inorganic contaminants
from the site.

18.7 BASELINE RISK ASSESSMENT

This section of the RI report presents the results of the baseline risk assessment for Site 16. The risk
assessment was performed using the approach outlined in Section 2.4. Tables 18-14 through 18-17
provide the selected COPCs and representative concentrations of inorganic and organics in site-related
surface soil, subsurface soil, sediment, and groundwater, respectively. COPCs and representative
concentrations were selected as described in Sections 2.4.1.1, 2.4.1.2, and 2.4.1.3. Exposure pathways,
potential receptors, uncertainties, and conclusions are also included.

The risk assessment only identifies exposure and risks, not acceptable levels of these parameters. The
results of this risk assessment are used for input into the risk management process, where clean-up goals

and remediation alternatives are identified for a site.

18.7.1 Risk Characterization

The results of the risk assessment are presented in the risk characterization and are discussed on a
receptor-specific basis. The identified potential receptors have been evaluated on the basis of current land
use (industrial employee) and hypothetical future land use (residential receptors, recreational receptors,
and industrial receptors).

18.7.1.1 Current Industrial Employee

The estimated total cancer risks for the current industrial employee for exposure to COPCs in surface soil
at Site 16 are 5.9E-05 (ingestion), 3.0E-05 (dermal contact), and 1.0E-07 (inhalation of COPCs in fugitive
dust). The total surface soil cancer risk is within the 1E-04 to 1E-06 target acceptable risk range often
used by EPA to determine the need for action at CERCLA/RCRA sites or to formulate ARARs. The
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TABLE 18-14
REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS
SURFACE SOIL - SITE 16
NWS EARLE, COLTS NECK, NEW JERSEY

REPRESENTATIVE STATISTICAL
CHEMICAL OF CONCERN CONCENTRATION (mglkg) DISTRIBUTION
ANTIMONY 28 NONPARAMETRIC
ARSENIC 10.5 NONPARAMETRIC
BARIUM 133 NONPARAMETRIC

(IBERYLLIUM 0.25 NONPARAMETRIC

flCADMIUM 10.2 NONPARAMETRIC

[lcHROMIUM 171 NONPARAMETRIC

((coBALT 7.7 NONPARAMETRIC

lCOPPER 231 NONPARAMETRIC

fILEAD 1030 NONPARAMETRIC

(IMANGANESE 307 NONPARAMETRIC

[IMERCURY 0.28 NONPARAMETRIC
NICKEL 16.5 NONPARAMETRIC
SILVER 25.3 NONPARAMETRIC
ZINC 1180 NONPARAMETRIC
4,4'-0DD* 360 NONPARAMETRIC
4,4'-DDE* 120 NONPARAMETRIC
4,4'-DDT* 230 NONPARAMETRIC
4-METHYLPHENOL* 110 LOGNORMAL
ACENAPHTHYLENE* 100 LOGNORMAL
ALPHA-BHC* 0.13 NONPARAMETRIC
ALPHA-CHLORDANE* 33 NONPARAMETRIC
ANTHRACENE* 170 NONPARAMETRIC
BENZO(AJANTHRACENE* 450 NONPARAMETRIC

|IBENZO(A)PYRENE* 1200 NONPARAMETRIC

{IBENZO(B)FLUORANTHENE* 1000 NONPARAMETRIC

[BENZO(G,H,I|PERYLENE* 340 NONPARAMETRIC

([BENZO(K)FLUORANTHENE* 86 NONPARAMETRIC

(BIS(2-ETHYLHEXYLIPHTHALATE* 12000 NONPARAMETRIC

(IBUTYLBENZYLPHTHALATE® 160 NONPARAMETRIC

lCARBAZOLE* 54 NONPARAMETRIC

ICHRYSENE* 810 NONPARAMETRIC

[IDi-N-BUTYLPHTHALATE* 100 NONPARAMETRIC

(IFLUDRANTHENE* 510 NONPARAMETRIC

{IGAMMA-CHLORDANE* 35 NONPARAMETRIC

[[HEPTACHLOR EPOXIDE* 0.39 NONPARAMETRIC

INDEND(1,2,3-CD}PYRENE* 200 NONPARAMETRIC

{IN-NITROSODIPHENYLAMINE* 63 NONPARAMETRIC

[IPHENANTHRENE* 370 NONPARAMETRIC

{lPYRENE* 4400 NONPARAMETRIC

® = UNITS FOR ORGANIC CHEMICALS ARE IN ug/kg

FKSSA16.XLS 3/12/96 3:18 PM
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TABLE 18-15

REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS

SUBSURFACE SOIL - SITE 16
NWS EARLE, COLTS NECK, NEW JERSEY

REPRESENTATIVE STATISTICAL
CHEMICAL OF CONCERN CONCENTRATION (mglkg) DISTRIBUTION
ARSENIC 7.10 NORMAL
BERYLLIUM 0.30 NORMAL

{lcADMIUM 0.47 NORMAL

[cHROMIUM 150.53 LOGNORMAL

(lcOPPER 4.85 NORMAL

[IRON 13157.99 LOGNORMAL
LEAD 13.00 NORMAL
SELENIUM 0.54 NORMAL
SILVER 0.30 NORMAL
VANADIUM 68.01 LOGNORMAL
1,2-DICHLOROETHENE (TOTAL)* 96 NORMAL
2-BUTANONE* 8 NORMAL
BENZENE® 225.78 NORMAL

{ICARBON DISULFIDE* 2 NORMAL

([ETHYLBENZENE* 2523.90 NORMAL
METHYLENE CHLORIDE* 150 NORMAL
TETRACHLOROETHENE* 45 NORMAL
TOLUENE* 181.35 NORMAL
TRICHLOROETHENE* 3 NORMAL
XYLENE (TOTAL)* 12066.53 NORMAL
2-METHYLNAPHTHALENE* 45515.08 NORMAL
ACENAPHTHENE* 2774.14 NORMAL
ANTHRACENE* 2015.77 NORMAL
BENZO(AJANTHRACENE* 43 NORMAL

(IBENZO(A)PYRENE* 43 NORMAL

(IBENZO(K)FLUDRANTHENE* 46 NORMAL

|[BIS(2-ETHYLHEXYLIPHTHALATE* 1400 NORMAL

ICHRYSENE* 57 NORMAL

[IDIBENZOFURAN® 4548.25 LOGNORMAL

[IDIETHYLPHTHALATE* 73 NORMAL

[IFLUGRANTHENE* 140 NORMAL

{IFLUORENE* 4160.62 NORMAL

[[NAPHTHALENE* 11992.62 NORMAL

IPHENANTHRENE* 7208.28 NORMAL
PYRENE* 2414.98 NORMAL
4,4'DDD* 9.54 NORMAL
4,4'-DDE* 6.61 NORMAL
4,4'-D0T* 20 NONPARAMETRIC
ALPHA-CHLORDANE* 1.82 NORMAL
AROCLOR-1254* 10 LOGNORMAL
ENDOSULFAN 1* 4.18 NORMAL

[ENDOSULFAN II* 14.28 NORMAL

lGAMMA-CHLORDANE* 1.94 NORMAL

[HEPTACHLOR* 0.27 LOGNORMAL

[[HEPTACHLOR EPOXIDE* 3.39 NORMAL

® = UNITS FOR ORGANIC CHEMICALS ARE IN uglkg

FKSBA16.XLS 3/12/96 3:14 PM
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TABLE 18-16

REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS

SEDIMENT - SITE 16

NWS EARLE, COLTS NECK, NEW JERSEY

REPRESENTATIVE STATISTICAL
HCHEMICAI. OF CONCERN CONCENTRATION (mglkg) DISTRIBUTION
[[ALUMINUM 4295 NONPARAMETRIC
[[ANTIMONY 15 NONPARAMETRIC
IARSENIC 7.45 NONPARAMETRIC
[BARIUM 22.35 NONPARAMETRIC
(IBERYLLIUM 0.36 NONPARAMETRIC
|lcADMIUM 24 NGNPARAMETRIC
[lcHROMIUM 58.7 NONPARAMETRIC
lcoBALT 2.25 NONPARAMETRIC
[lcoppER 26.7 NONPARAMETRIC
{IRON 13900 NONPARAMETRIC
[lLEAD 57.9 NONPARAMETRIC
MANGANESE 93.05 NONPARAMETRIC
SILVER 0.63 NONPARAMETRIC
THALLIUM 1.6 NONPARAMETRIC
ZINC 132 NONPARAMETRIC
2-METHYLNAPHTHALENE* 119.5 NONPARAMETRIC
4,4'DDD* 66.5 NONPARAMETRIC
4,4'-DDE* 16.5 NORMAL
4,4DDT* 41 NONPARAMETRIC
ACENAPHTHENE* 145 NONPARAMETRIC
ALPHA-BHC* 0.045 LOGNORMAL
ANTHRACENE* 215 NONPARAMETRIC
BENZO(A)JANTHRACENE* 660 NONPARAMETRIC
IBENZO(A)PYRENE* 580 NONPARAMETRIC
{[BENZO(B)FLUORANTHENE* 750 NONPARAMETRIC
[BENZO(G,H,I\PERYLENE * 350 NONPARAMETRIC
|[BENZO(K)FLUORANTHENE* 250 NONPARAMETRIC
(IBIS{2-ETHYLHEXYLIPHTHALAT* 460 NONPARAMETRIC
{IBUTYLBENZYLPHTHALATE® 65 LOGNORMAL
{lcARBAZOLE* 165 NONPARAMETRIC
[[CHRYSENE® 690 NONPARAMETRIC
(IDIBENZ(A, H)ANTHRACENE* 80 NONPARAMETRIC
{IDIBENZOFURAN* 79.5 NONPARAMETRIC
IFLUORANTHENE* 1250 NONPARAMETRIC
[IFLUORENE* 130 NONPARAMETRIC
[[GAMMA-CHLORDANE* 3.1 NONPARAMETRIC
{INDENO(1,2,3-CD)PYRENE* 290 NONPARAMETRIC
IMETHOXYCHLOR* 9.6 NGNPARAMETRIC
(INAPHTHALENE* 72.5 NONPARAMETRIC
{PHENANTHRENE* 965 NONPARAMETRIC
[lPYRENE* 1800 NONPARAMETRIC

® = UNITS FOR ORGANIC CHEMICALS ARE IN uglkg

FKSD16.XLS 3/12/96 3:16 PM
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TABLE 18-17

REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS

GROUNDWATER - SITE 16 (uglL)
NWS EARLE, COLTS NECK, NEW JERSEY

REPRESENTATIVE STATISTICAL
CHEMICAL OF CONCERN CONCENTRATION DISTRIBUTION
ALUMINUM 54941.61 NORMAL
ARSENIC 99.45 NORMAL
BARIUM 432 NONPARAMETRIC

IBERYLLIUM 6.23 NORMAL

lCADMIUM 3.16 NORMAL

[lcHROMIUM 1329.56 NORMAL

lcOBALT 6.20 NORMAL

[lcopPER 419 NONPARAMETRIC

[IRON 241399.99 NORMAL

[ILEAD 30.10 NORMAL

[IMERCURY 0.14 NORMAL
NICKEL 117.65 NORMAL
SELENIUM 17 LOGNORMAL
THALLIUM 15.6 LOGNORMAL
VANADIUM 561.23 NORMAL
ZINC 360 LOGNORMAL
1,2-DICHLORGETHENE (TOTAL) 38 LOGNORMAL
BENZENE 200 LOGNORMAL

(IBIS(2-ETHYLHEXYL)PHTHALATE 3 LOGNORMAL

{IBROMODICHLOROMETHANE 1 LOGNORMAL

[ICHLOROFORM 10.70 NORMAL

{[ETHYLBENZENE 2 LOGNORMAL

{INAPHTHALENE 3 LOGNORMAL
PHENOL 10.76 LOGNORMAL
TETRACHLOROETHENE 1 LOGNORMAL
TOLUENE 6.34 LOGNORMAL
XYLENE (TOTAL) 26 LOGNORMAL

FKGW16.XLS 3/12/96 3:.08 PM
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principal COPCs contributing to the surface soil cancer risk.are arsenic (ingestion, 93 percent of the cancer
risk for this pathway; and dermal contact, 60 percent of the cancer risk for this pathway) and beryllium

(dermal contact, 39 percent of the cancer risk for this pathway).

The estimated individual noncarcinogenic HQs for the current industrial employee assuming exposure to
surface soil at Site 16 are less than 1.0 for ingestion, dermal contact and inhalation exposure pathways.
Adverse noncarcinogenic health effects are not expected when the HQs are below 1.0.

Estimated carcinogenic risks and noncarcinogenic HQs are presented for current industrial receptors
exposed to surface soils at Site 16 in Tables 18-18 and 18-19, respectively.

18.7.1.2 Future Industrial Employee

The estimated total cancer risks for the future industrial employee for exposure to COPCs in subsurface
soil (assuming subsurface soils become future surface soils) at Site 16 are 3.8E-05 (ingestion), 2.6E-05
(dermal contact), and 9.0E-08 (inhalation of COPCs in fugitive dust). The estimated total cancer risks for
exposure to COPCs in groundwater at Site 16 are 6.4E-04 (ingestion) and 4.5E-06 (dermal contact). The
total subsurface soil cancer risk is within the 1E-04 to 1E-06 target acceptable risk range. The total
groundwater cancer risk exceeds the 1E-04 to 1E-06 target acceptable risk range. The principal COPCs
contributing to the subsurface soil cancer risk are arsenic (ingestion, 98 percent of the cancer risk for this
pathway; and dermal contact, 46 percent of the cancer risk for this pathway) and beryllium (dermal contact,
53 percent of the cancer risk for this pathway). The principal COPCs contributing to the groundwater
cancer risk are arsenic (ingestion, 82 percent of the cancer risk for this pathway) and beryllium (ingestion,
15 percent of the cancer risk for this pathway; and dermal contact, 85 percent of the cancer risk for this
pathway). As noted in the groundwater discussion for Nature and Extent, the calculated cancer risk may
not be representative of dissolved-phase metals contamination receptor impacts because of the use of
unfiltered sample results.

The estimated individual noncarcinogenic HQs for the future industrial employee assuming exposure to
COPCs in subsurface soil (assuming subsurface soil becoming future surface soils) at Site 16 are less
than 1.0 for ingestion, dermal contact, and inhalation exposure pathways. The estimated noncarcinogenic
HQs for exposure to arsenic, chromium (total), iron, and vanadium via ingestion of groundwater at Site 16
are 3.2, 2.6, 7.9, and 1.9, respectively. The individual estimated noncarcinogenic HQs for the future
industrial employee assuming exposure to COPCs via the dermal route is less than 1.0. Adverse
noncarcinogenic health effects cannot be ruled out when the HQs exceed 1.0. The target organs are as
follows: arsenic (skin), chromium (total) (kidney, skin, and respiratory tract), and iron (pancreas and liver).

Estimated carcinogenic risks and noncarcinogenic HQs are presented for future industrial receptors
exposed to subsurface soils at Site 16 in Tables 18-20 and 18-21, respectively. Estimated carcinogenic
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TABLE 18-18

CARCINOGENIC RISK TO CURRENT INDUSTRIAL RECEPTORS - SITE 16

SURFACE SOIL
NWS EARLE, COLTS NECK, NEW JERSEY

SURFACE SOIL SURFACE SOIL INHALATION OF COPCS
SUBSTANCE INGESTION DERMAL CONTACT IN FUGITIVE DUST
4,4'-DDD 3.0£-08 5.9E-08 5.6E-12
4,4'-DDE 1.4E-08 2.8E-08 2.6E-12
4,4'-DDT 2.7E-08 5.3E-08 6.1E-12
4-METHYLPHENOL N/A N/A N/A
ACENAPHTHYLENE N/A N/A N/A
ALPHA-BHC 2.9E-10 4.5€-10 6.4E-14
ALPHA-CHLORDANE 1.5E-08 2.9-08 3.3-12
ANTHRACENE N/A N/A N/A
BENZO(A)ANTHRACENE 1.1E-07 . 2.5E-11

|IBENZO(A)PYRENE 3.1E-06 . 6.6E-10

[IBENZO(B)FLUORANTHENE 2.6€-07 * 5.5E-11

(IBENZO(G,H,IPERYLENE NJA N/A NIA

|IBENZO(K)FLUORANTHENE 2.2E-09 . 4713

[IB1S{2-ETHYLHEXYL)PHTHALATE 5.9E-08 1.8€-07 1.1E-11

[IBUTYLBENZYLPHTHALATE NJA NIA NIA

ICARBAZOLE 3.8E-10 . 7.0E-14

lCHRYSENE 2.1€-09 . 4.5E-13

(IDI-N-BUTYLPHTHALATE N/A NJA NJA

[IFLUGRANTHENE NA N/A N/A

||GAMMA-CHLORDANE 1.6E-08 - 3.E08 3.5E-12

IHEPTACHLOR EPOXIDE 1.2E-09 4.8E-09 2.8E-13

[INDEND(1,2,3-CDIPYRENE 5.1E-08 * 1.1E-11

fIN-NITROSODIPHENYLAMINE {1) 1.1E-10 3.4E-10 2.0E-14

|IPHENANTHRENE T NJA NIA

[PYRENE N/A NIA N/A
ANTIMONY N/A N/A NIA
ARSENIC 5.5E-05 1.8E-05 1.2E-08
BARIUM N/A N/A N/A

[IBERYLLIUM 3.8E-07 1.2E-05 9.7€-11

licADMIUM NIA NIA 8.3E-10

lcHROMIUM NIA NA 9.3£-08
lcoBALT N/A NA NA
lcoppeR N/A NA NIA

[ILEAD N/A NJA NA

[IMANGANESE NA N/A N/A

IMERCURY N/A N/A NIA
NICKEL N/A N/A NIA
SILVER N/A _ NA N/A
ZING N/A N/A N/A
TOTAL RISK 5.9€-05 3.0-05 1.1E07

N/A = NOT APPLICABLE, NO TOXICITY VALUE IS ESTABLISHED FOR THIS CHEMICAL

* CANCER RISK FOR PAHS NOT ESTIMATED FOR DERMAL EXPOSURE
XSSRSK16.XLS 3/27/96 7:42 AM
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TABLE 18-19

NONCARCINOGENIC HQS, CURRENT INDUSTRIAL RECEPTORS - SITE 16
SURFACE SOIL
NWS EARLE, COLTS NECK, NEW JERSEY

SURFACE SOIL SURFACE SOIL INHALATION OF COPCS
SUBSTANCE INGESTION DERMAL CONTACT IN FUGITIVE DUST
4,4'-DDD N/A N/A NIA
4,4'-DDE N/A NJA N/A
4,4'-0DT 4.5€-04 8.8E-04 8.3-08
4-METHYLPHENOL 2.2€-05 5.6E-05 4.0E-09
ACENAPHTHYLENE N/A N/A NJA
ALPHA-BHC N/A N/A N/A
ALPHA-CHLORDANE 5.4E-04 1.0E-03 1.0E-07
ANTHRACENE 5.5E-07 1.7E-08 1.0E-10
BENZD(A)ANTHRACENE N/A NJA NJA

BENZO(AIPYRENE NJA N/A NIA

IBENZO(B)FLUGRANTHENE N/A NIA NIA

(IBENZO{G,H,)PERYLENE N/A NA NJA

(IBENZO(K)FLUORANTHENE N/A NA N/A

(IBIS(2-ETHYLHEXYLIPHTHALATE 5.9-04 1.8€-03 1.1E-07

(BUTYLBENZYLPHTHALATE 7.8E-07 1.2E-06 14E-10

[lcARBAZOLE NJA N/A N/A

(ICHRYSENE N/A N/A NIA

(IDI-N-BUTYLPHTHALATE 9.8E-07 1.7E-06 1.8E-10

|IFLUORANTHENE 1.2€-05 3.9E-05 2.3E-09

{lsAMMA-CHLORDANE 5.7E-04 1.1E-03 1.1E-07

{IHEPTACHLOR EPOXIDE 2.9E-05 1.1E-04 5.4E-09

[INDEND(1,2,3-CD)PYRENE N/A N/A N/A

[IN-NITROSODIPHENYLAMINE (1) N/A NJA NIA

IPHENANTHRENE NIA N/A N/A
PYRENE 14E04 4.5E-04 2.7E-08
ANTIMONY 6.8E-02 4.36-01 1.3£-05
ARSENIC 3.4£-02 1.1E-02 6.3E-06
BARIUM 1.96-03 1.5E-02 3.4E-05

[IBERYLLIUM 4.9E-05 1.5€-03 9.1€-09

[lcADMIUM 2.0E-02 1.2€-01 1.0E-05

flcHrOMIUM 3.3E-02 5.2E-01 6.2E-06

flcoBALT 1.3-04 7.8E-04 2.36-08

[lcopPER 5.7€-03 2.9€-03 1.0E-06

lILEAD N/A N/A N/A

[IMANGANESE 6.0E-02 6.2€-01 7.9€-04

IMERCURY 9.1€-04 4.1E03 2.9-07
NICKEL 8.1E-04 1.7E-03 1.5E-07
SILVER 5.0-03 7.7E-03 9.2£-07
ZINC 3.8E-03 4.8E-03 7.1E-07

N/A = NOT APPLICABLE, NO TOXICITY VALUE IS ESTABLISHED FOR THIS CHEMICAL

XSSRSK16.XLS 3/27/96 7:42 AM
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TABLE 18-20

CARCINOGENIC RISK TO FUTURE INDUSTRIAL RECEPTORS - SITE 16
SUBSURFACE SOIL
NWS EARLE, COLTS NECK, NEW JERSEY

SUBSURFACE SOIL SUBSURFACE SOIL INHALATION OF COPCS
SUBSTANCE INGESTION DERMAL CONTACT IN FUGITIVE DUST
[7,2-DICHLOROETHENE (TOTAL) N7A N/A N7A
2-BUTANONE N/A N/A N/A
BENZENE 2.3E-09 7.1E-09 5.1E-13
CARBON DISULFIDE N/A N/A N/A
ETHYLBENZENE N/A N/A N/A
METHYLENE CHLORIDE 3.9E-10 1.2E-09 7.6E-14
TETRACHLOROETHENE 8.2E-10 2.6E-08 7.5E-13
TOLUENE N/A N/A N/A
TRICHLOROETHENE 1.2E-11 3.6E-11 7.4E-15
XYLENE (TOTAL) N/A N/A N/A
2-METHYLNAPHTHALENE N/A N/A N/A
ACENAPHTHENE N/A N/A N/A
ANTHRACENE N/A N/A N/A
BENZO(AJANTHRACENE 1.1E-08 * 2.4E-12
BENZO[A}PYRENE 1.1E-07 * 2.4E-11
BENZO(KIFLUORANTHENE 1.2E-09 * 2.5E-13
BIS{Z-ETHYLHEXYL)PHTHALATE 6.8E-09 2.1E-08 1.3612
CHRYSENE 1.5E-10 ¥ 3.1E-14
DIBENZOFURAN N/A N/A N/A
DIETHYLPHTHALATE N/A N/A N/A
FLUORANTHENE N/A N/A N/A
FLUORENE N/A N/A N/A
NAPHTHALENE N/A N/A N/A
PHENANTHRENE N/A N/A N/A
PYRENE N/A N/A N/A
4,4-DDD 8.0E-10 1.6E-09 1.5E-13
4,4"-DDE 7.9E-10 1.6E-09 1.6E-13
4,4 -DDT 2.4E-09 4 6E-09 5.3E-13
ALPHA-CHLORDANE 8.3E-10 1.6E-09 1.8E-13
AROCLOR-1254 2.7E-08 5.9E-08 5.0E-12
ENDOSULFAN | N/A N/A N/A
ENDOSULFAN (I N/A N/A N/A
GAMMA-CHLORDANE 8.8E-10 1.7E-09 2.0E-13
HEPTACHLOR 4.2E-10 1.7E-09 9.5E-14
HEPTACHLOR EPOXIDE T.1E-08 4 JE-08 2.4E-12
ARSENIC 3.7E-05 1.2E-05 8.3E-09
BERYLLIUM 4.5E-07 1.4E-05 1.2E-10
CADMIUM N/A N/A 3.8E-11
CHROMIUM N/A N/A 8.2E-08
COPPER N/A N/A N/A
IRON N/A N/A N/A
LEAD N/A N/A N/A
SELENIUM N/A N/A N/A
SILVER N/A N/A N/A
VANADIUM N/A NTA NTA

OTAL RiSK 3.6E-Ub Z.bE-Ub 9.0E-08
N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL

*CANCER RISK FOR PAHS NOT ESTIMATED FOR DERMAL EXPOSURE

18-94

XSBRSK16.XLS 7/16/96 12:20 PM



TABLE 18-21

NONCARCINOGENIC HQS, FUTURE INDUSTRIAL RECEPTORS - SITE 16
SUBSURFACE SOIL
NWS EARLE, COLTS NECK, NEW JERSEY

SUBSURFACE SOIL SUBSURFACE SOIL INHALATION OF COPCS
SUBSTANCE INGESTION DERMAL CONTACT IN FUGITIVE DUST
[1,2-DICHLOROE THENE (TOTAL) 1.0t-05 3.3E-05 T.05-00
2-BUTANONE 1.3E-08 4.1E08 34E-12
BENZENE N/A N/A 4.8E-09

{ICARBON DISULFIDE 2.0£-08 10807 4.0E-12

ETHYCBENZENE 2505 9.6E-05 4.9E-00
METHYLENE CHLORIDE 2.4E06 7.6E-06 4.6-10
TETRACHLOROETHENE 4.4E-06 14E-05 82610
TOLUENE 8.9E-07 2.8E-06 2.2E-10
TRICHLOROETHENE 4.9807 1.5£-06 9.1E-11
XYLENE (TOTAL) 5.9E-06 2.0£05 6.2E-09
- METHYLNAPHTHALENE N/A N/A NA
ACENAPHTHENE 4.5£-05 14E-04 8.4E-00
ANTHRACENE 6.6E-06 1.6E-0 1.2609
BENZO[AJANTHRACENE NIA N/A N/A

{[BENZO(AIPYRENE N/A N/A NA

||BENZO(KIFLUGRANTHENE N/A N/A N/A

|IBISIZ-ETHYLREXYLIPRTHALATE B.8E-05 21504 1.3E-08

[CHRYSENE N/A N/A NIA

{IDIBENZOFURAN 1.1£-03 1.76-03 ZAE07

|IDIETRYLPHTHALATE 8.9£-08 2.8E07 17611

|IFLUORANTHENE 34E-06 T.E-05 B.3E-10

|IFCUORENE 1.05-04 3.2E-04 1.9E-08
|INAPHTHALENE 2.9E-04 9.2E-04 5.4E-08
|PRENANTHRENE N/A N/A NIA
PYRENE 7.9E05 1.96-04 1.5E-08
44000 N/A N/A N/A
4,4-DDE N/A NA NIA
44007 3.9E-05 7.6£-05 7.2E09
ALPHA-CHLORDANE 3.0£-05 5.8E-05 5.5E-09
AROCLOR-1254 N/A NA NA
ENDOSULFAN | 6.8£-07 1.8E-06 1310

ENDOSULFAN T 2.3E06 6.1E-06 4,310

||GAMMA-CHLORDANE 3.2E05 6.2E-05 5.9-09

"ﬂEPTACHLOR 5.3E-07 2.1E06 9.8E-11
HEPTACHLOR EPOXIDE 7.6E-04 TO0E03 2.7608

|[ARSENIC 2.3E02 7.6E03 2.36-06

(IBERYLLIUM 5.9E-05 1.8E-03 1.1E.08

|CADMIUM 9.2E-04 5.7E03 4.7E-07

[[cHROMIUM 2.9E02 4.6E-01 5.5E-06

{coPPER TE-04 5.9E-05 Z.1E08

|IRON 4.3E-02 2.7E01 7.9E06
LEAD N/A NA NA
SELENIUM 1.1E-04 2.1€-05 2.0£-08
SILVER 5.8E-05 9.1E05 1.1£-08
[VANADIUM 95E03 30E01 TBE06

"NIA = NOT APPLICABLE, NU TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL

XSBRSK16.XLS 3/27/96 7:43 AM
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risks and noncarcinogenic HQs are presented for future industrial receptors exposed to groundwater at
Site 16 in Tables 18-22 and 18-23, respectively.

18.7.1.3 Future Residential Receptor
Surface Soil and Groundwater

The estimated total cancer risks for the future lifetime resident assuming exposure to COPCs in surface
soil at Site 16 are 2.7E-04 (ingestion), 1.0E-04 (dermal contact), and 6.6E-08 (inhalation of COPCs in
fugitive dust). The estimated total cancer risks for exposure to COPCs in groundwater at Site 16 are
2.7E-03 (ingestion), 1.1E-04 (dermal contact), and 1.4E-04 (inhalation of volatiles). The surface soil
cancer risk exceeds the 1E-04 to 1E-06 target acceptable risk range. The groundwater cancer risk
exceeds the 1E-04 to 1E-06 target acceptable risk range. The principal COPCs contributing to the surface
soil cancer risk are arsenic (ingestion, 93 percent of the cancer risk for this pathway; and dermal contact,
60 percent of the cancer risk for this pathway) and beryllium (dermal contact, 39 percent of the cancer risk
for this pathway). The principal COPCs contributing to the groundwater cancer risk are arsenic (ingestion,
82 percent of the cancer risk for this pathway), beryllium (dermal contact, 82 percent of the cancer risk
for this pathway), benzene (dermal contact, 11 percent of the cancer risk for this pathway; and inhalation
of volatiles; 89 percent of the cancer risk for this pathway), and chloroform (inhalation of volatiles, 11
percent of the cancer risk for this pathway). As noted in the groundwater discussion for Nature and Extent,
the calculated cancer risk may not be representative of dissolved phase metals contamination receptor
impacts because of the use of unfiltered sample results.

The estimated noncarcinogenic HQs for the future child resident assuming exposure to antimony,
chromium (total), and manganese via dermal contact with surface soil at Site 16 are 3.5, 4.3, and 5.1,
respectively. The estimated individual HQs for the future residential child receptor via the ingestion and
inhalation routes are less than 1.0. The estimated noncarcinogenic HQs for exposure to aluminum,
arsenic, chromium (total), iron, thallium, and vanadium via ingestion of groundwater at Site 16 are 3.5, 21,
17, 61, 12, and 5.1, respectively. The estimated noncarcinogenic HQs for exposure to chromium and iron
via dermal contact with groundwater by a future child resident at Site 16 are 1.7 and 2.0, respectively.
The estimated noncarcinogenic HQ for the future adult resident (inhalation of vapors during showering)
assuming exposure to benzene in groundwater at Site 16 is 6.0. Adverse noncarcinogenic health effects
cannot be ruled out when the HQs exceed 1.0. The target organs are as follows: antimony (heart),
arsenic (skin), chromium (total) (kidney, skin, and respiratory tract), iron (pancreas and liver), manganese
(CNS), thallium (Gl tract, CNS, skin, and liver), and benzene (hematopoietic system and CNS) As noted
in the groundwater discussion of Nature and Extent the estimated HQ may not be representative of

dissolved phase metals contamination receptor impacts because of the use of unfiltered sample results.
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TABLE 18-22

CARCINOGENIC RISK TO FUTURE INDUSTRIAL RECEPTORS - SITE 16

GROUNDWATER

NWS EARLE, COLTS NECK, NEW JERSEY

GROUNDWATER GROUNDWATER
SUBSTANCE INGESTION DERMAL CONTACT
1,2-DICHLOROETHENE (TOTAL) N/A N/A
BENZENE 2.0E-05 3.5E-07

(IBIS(2-ETHYLHEXYLIPHTHALATE 15607 7.1E-08

IBROMODICHLOROMETHANE 2.2€-07 1.9E-09

[lcHLOROFORM 2.3£-07 2.2€-09

IETHYLBENZENE N/A N/A

[INAPHTHALENE NIA NA
[PHENOL NJA NIA
TETRACHLOROETHENE 1.8E-07 1.3E-08
TOLUENE N/A N/A
XYLENE (TOTAL) N/A NA
ALUMINUM N/A N/A
ARSENIC 5.2E-04 2.2E07
BARIUM N/A NJA

(BERYLLIUM 9.4E-05 3.8E-06

[lcabmium N/A NIA

[lcHROMIUM N/A NIA

|lcoBALT N/A N/A

flcopPER NJA N/A

[iRON NIA NIA

[lLeD NIA NIA

IMERCURY NJA NA
NICKEL N/A NIA
SELENIUM N/A NA
THALLIUM N/A NJA
VANADIUM N/A NA
ZINC N/A N/A
TOTAL RISK B.AE-04 4.5E-06

N = NOT APPLICABLE, NU TUXI

XGWRSK1B.XLS 3/27/96 7:44 AM

ITY VALUE HAS BEEN ESTABLIS
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TABLE 18-23

NONCARCINOGEN!IC HQS, FUTURE INDUSTRIAL RECEPTORS - SITE 16

GROUNDWATER

NWS EARLE, COLTS NECK, NEW JERSEY

GROUNDWATER GROUNDWATER
SUBSTANCE INGESTION DERMAL CONTACT
1,2-DICHLOROETHENE (TOTAL) 4.1E-02 3.9E-04
BENZENE NJA NIA

{IBIS(2-ETHYLHEXYLIPHTHALATE 15603 7.1E-04

IBROMODICHLOROMETHANE 4.9-04 4.2€-06

ICHLOROFORM 1.0E-02 1.0F-04

[IETHYLBENZENE 2.0E-04 1.8E-05

INAPHTHALENE 7.3E-04 NJA
[PHENOL 1.8E-04 8.9E-07
TETRACHLORDETHENE 9.8E-04 7.1E-05
TOLUENE 3.1E-04 1.3£-05
XYLENE (TOTAL) 1.3E04 1.1E05
ALUMINUM 5.4E-01 4.4E-03
ARSENIC 3.2€+00 1.4E-03
BARIUM 6.0-02 6.2F-04

[IBERYLLIUM 1.2E-02 5.0E-04

{lcAbmium 6.2E-02 5.1E-04

(ICHROMIUM 2.6E+00 5.3E-02

flcoBaLT 1.0€-03 8.3E-06

flcopper 1.0E-02 7.0E-06

IRON 7.9E+00 6.5E-02

[lLEAD NIA N/A

[IMERCURY 4.7E-03 2.8E-05

INICKEL 5.8E-02 1.6E-04
SELENIUM 3.3E-02 1.7E-05
THALLIUM 1.9E+00 1.6E-02
VANADIUM 7.8E-01 3.2E-02
ZINC 1.2602 1.9E-05
NJA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL

XGWRSK16.XLS 3/27/96 7:44 AM
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Estimated carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors
exposed to surface soil at Site 16 in Tables 18-24 and 18-25, respectively. Estimated carcinogenic risks
and noncarcinogenic HQs are presented for future residential receptors exposed to groundwater at Site
16 in Tables 18-26 and 18-27, respectively.

Subsurface Soil and Groundwater

The estimated total cancer risks for the future lifetime resident assuming exposure to COPCs in subsurface
soil (assuming subsurface soils become future surface soils) at Site 16 are 1.7E-04 (ingestion), 8.8E-05
(dermal contact), and 5.6E-08 (inhalation of COPCs in fugitive dust). The estimated totai cancer risks for
exposure to COPCs in groundwater at Site 16 are 2.7E-03 (ingestion), 1.1E-04 (dermal contact), and 1.4E-
04 (inhalation of volatiles). The subsurface soil cancer risk is within the 1E-04 to 1E-06 target acceptable
risk range. The groundwater cancer risk exceeds the 1E-04 to 1E-06 target acceptable risk range. The
principal COPCs contributing to the subsurface soil cancer risk are arsenic (ingestion, 98 percent of the
cancer risk for this pathway; and dermal contact, 46 percent of the cancer risk for this pathway) and
beryllium (dermal contact, 54 percent of the cancer risk for this pathway). The principal COPCs
contributing to the groundwater cancer risk are arsenic (ingestion, 82 percent of the cancer risk for this
pathway), beryllium (dermal contact, 82 percent of the cancer risk for this pathway), benzene (dermal
contact, 11 percent of the cancer risk for this pathway; and inhalation of volatiles; 89 percent of the cancer
risk for this pathway), and chloroform (inhalation of volatiles, 11 percent of the cancer risk for this
pathway). As noted in the groundwater discussion for Nature and Extent, the calculated cancer risk may
not be representative of dissolved-phase metals contamination receptor impacts because of the use of
unfiltered sample resuits for risk assessment.

The estimated noncarcinogenic HQs for the future child resident assuming exposure to chromium (total),
iron, and vanadium via dermal contact with subsurface soil (assuming subsurface soils become future
surface soils) at Site 16 are 3.8, 2.2, and 2.4, respectively. The estimated individual HQs for the future
residential child receptor via the ingestion and inhalation routes are less than 1.0. The estimated
noncarcinogenic HQs for exposure to aluminum, arsenic, chromium (total), iron, thallium, and vanadium
via ingestion of groundwater at Site 16 are 3.5, 21, 17, 51, 12, and 5.1, respectively. The estimated
noncarcinogenic HQs for exposure to chromium and iron via dermal contact with groundwater by a future
child resident at Site 16 are 1.7 and 2.0, respectively. The estimated noncarcinogenic HQ for the future
adult resident (inhalation of vapors during showering) assuming exposure to benzene in groundwater at
Site 16 is 6.0. Adverse noncarcinogenic health effects cannot be ruled out when the HQs exceed 1.0.
The target organs are as follows: arsenic (skin), chromium (total) (kidney, skin, and respiratory tract), iron
(pancreas and liver), manganese (CNS), thallium (Gl tract, CNS, skin, and liver), and benzene
(hematopoietic system and CNS) As noted in the groundwater discussion of Nature and Extent the
estimated HQ may not be representative of dissolved phase metals contamination receptor impacts
because of the use of unfiltered sample results.
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TABLE 18-24
CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 16
SURFACE SOIL
NWS EARLE, COLTS NECK, NEW JERSEY

SURFACE SOIL SURFACE SOIL INHALATION OF COPCS
SUBSTANCE INGESTION - LIFETIME | DERMAL CONTACT - LIFETIME | IN FUGITIVE DUST - LIFETIME
4,4'-DDD 1.4E07 1.9E-07 34E.12
4,4"-DDE 6.4E-08 9.2E-08 1.6E-12
4,4'DDT 1.26-07 1.8E-07 3.7E-12
4-METHYLPHENOL NA N/A NJA
ACENAPHTHYLENE NA N/A N/A
ALPHA-BHC 1.3€-09 1.5E-09 3.9E-14
ALPHA-CHLORDANE 6.7E-08 9.7€-08 2.0E-12
ANTHRACENE N/A N/A NJA
BENZO(AJANTHRACENE 5.1E-07 . 1.5E-11

[IBENZO(AIPYRENE 1.4E-05 * 4.1E-10

{IBENZO(B)FLUORANTHENE 1.1E-06 . 34611

(|IBENZOI(G, H,I)PERYLENE N/A . N/A

(IBENZO(K)FLUDRANTHENE 9.8E-09 * 2.9E-13

(IBIS(2-ETHYLHEXYLIPHTHALATE 2.6E-07 6.1E-07 6.7E-12

[IBUTYLBENZYLPHTHALATE NIA NJA NIA

[lcArBAZOLE 1.7E-09 * 4.3E-14

[ICHRYSENE 9.3£-09 . 2.7€13

(IDI-N-BUTYLPHTHALATE NA N/A N/A

IFLUORANTHENE NA NJA N/A

[l5AMMA-CHLORDANE 7.1€-08 1.0E-07 2.2€-12

|IHEPTACHLOR EPOXIDE 5.5E-09 1.6E-08 1.7E-13

[INDEND(1,2,3-CD)PYRENE 2.3£07 * 6.8E-12

(IN-NITROSODIPHENYLAMINE (1) 4.8E-10 1.1E-09 1.2E-14

lPHENANTHRENE NA NJA NIA
PYRENE NIA NA NA
ANTIMONY NA NJA N/A
ARSENIC 2.5E-04 6.0F-05 7.5€-09
BARIUM N/A NIA N/A

[BERYLLIUM 1.7E-06 3.9E-05 5.9-11

lcAbmium NIA N/A 5.1E-10

lcHROMIUM N/A N/A 5.7E-08

{lcoBALT NIA N/A N/A

llcoPPER NIA NIA N/A

[ILEAD N/A NJA N/A

IMANGANESE N/A N/A N/A

IMERCURY N/A N/A N/A
[NICKEL NIA NIA N/A
SILVER NIA NA NJA
ZinG NA N/A NIA
TOTAL RISK 2.6E-04 1.0E-04 6.6E-08

N/A = NOT APPLICABLE, NO TOXICITY VALUE IS ESTABLISHED FOR THIS CHEMICAL
* CANCER RISK FOR PAHS NOT ESTIMATED FOR DERMAL EXPOSURE
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TABLE 18-25
NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 16
SURFACE SOIL
NWS EARLE, COLTS NECK, NEW JERSEY

SURFACE SOIL SURFACE SOIL INHALATION OF COPCS
SUBSTANCE INGESTION - CHILD DERMAL CONTACT - CHILD | IN FUGITIVE DUST - CHILD
4,4'-DDD N/A N/A NJA
4,4"-DDE N/A N/A N/A
4,4'-DDT 5.9-03 7.2E-03 8.8E-08
4-METHYLPHENOL 2.8E-04 4.6E-04 4.2£09
ACENAPHTHYLENE N/A N/A NJA
ALPHA-BHC N/A N/A NIA
ALPHA-CHLORDANE 7.0E-03 8.6E-03 1.1E-07
ANTHRACENE 7.2E-06 1.4E-05 1.1E-10
BENZO(A)ANTHRACENE N/A N/A NJA

|IBENZO(AIPYRENE NJA N/A N/A

IBENZO(BIFLUORANTHENE N/A N/A N/A

(IBENZO(G,H,\PERYLENE N/A N/A N/A

[IBENZO(K)FLUGRANTHENE N/A N/A NJA

(IBIS(2-ETHYLHEXYLIPHTHALATE 7.7E-03 1.5E-02 1.1E-07

(IBUTYLBENZYLPHTHALATE 1.0E-05 1.0E-05 1,5E-10

lcARBAZOLE N/A N/A N/A

[CHRYSENE NJA N/A NIA

{IDI-N-BUTYLPHTHALATE 1.3£-05 1.4E-05 1.9E-10

[[FLuoRANTHENE 1.6E-04 3.2E-04 2.4E-09

(lGAMMA-CHLORDANE 7.5E-03 8.1E-03 1.1E-07

IHEPTACHLOR EPOXIDE 3.8E-04 9.4E-04 5.7E-09

(INDEND(1,2,3-CD)PYRENE N/A N/A N/A

{IN-NITROSODIPHENYLAMINE (1) NJA NIA N/A

IPHENANTHRENE NJA NIA N/A
PYRENE 1.903 3.7E-03 2.8E-08
ANTIMONY 8.9-01 3.5E+00 1.3£05
ARSENIC 4.5E-01 9.2-02 6.7-06
BARIUM 2.4E-02 1.2E-01 3.6E-05

(BERYLLIUM 6.4F-04 1.2602 9.6E-09

CADMIUM 2.6E-01 1.0E+00 1.1E-05

[[cHROMIUM 4.4E-01 4.3E+00 6.5E-06

[coBALT 1.6E-03 6.4E-03 2.5E-08

ICOPPER 7.4E-02 2.4E-02 1.1E-06

[ILEAD N/A NA N/A

[IMANGANESE 7.9€-01 5.1E+00 8.3E-04

IMERCURY 1.2E-02 3.3-02 3.0E-07
NICKEL 1.1E-02 14E-02 1.6E-07
SILVER 6.5E-02 6.3E-02 9.7-07
ZINC 5.0E-02 3.9E-02 7.5E-07

N/A = NOT APPLICABLE, NO TOXICITY VALUE IS ESTABLISHED FOR THIS CHEMICAL
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TABLE 18-26
CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 16
GROUNDWATER
NWS EARLE, COLTS NECK, NEW JERSEY

GROUNDWATER GROUNDWATER INHALATION OF
SUBSTANCE INGESTION - LIFETIME | DERMAL CONTACT - LIFETIME |  VOAS IN GW - ADULT
1,2-DICHLOROETHENE (TOTAL) N/A N/A NA
BENZENE 8.6-05 1.1E-05 1.0E-04

(IBIS(2-ETHYLHEXYLIPHTHALATE 6.2E-07 2.3-06 N/A

IBROMODICHLOROMETHANE 9.2E-07 5.9€-08 N/A

{lcHLOROFORM 9.7€-07 7.1E-08 1.2E-05

[ETHYLBENZENE N/A NiA N/A

[INAPHTHALENE NIA NJA N/A
IPHENOL NJA N/A N/A
TETRACHLOROETHENE 7.7607 4.2E-07 2.7E-08
TOLUENE N/A NJA NIA
XYLENE (TOTAL) N/A NIA NIA
ALUMINUM N/A N/A N/A
ARSENIC 2.2E-03 5.3-06 NIA
BARIUM N/A NJA NIA

(BERYLLIUM 4.0€-04 9.0E-05 N/A

flcabmium NJA N/A N/A

ICHROMIUM N/A NIA NIA

(lcoBALT N/A N/A N/A

[lcoPPER NIA NJA N/A

[IRON NIA NiA N/A

[lLeaD N/A N/A N/A

IMERCURY N/A N/A NIA
NICKEL N/A NA NIA
SELENIUM N/A N/A N/A
THALLIUM N/A N/A NIA
VANADIUM NIA NIA NIA
ZINC N/A N/A N/A
TOTAL RISK 2.7E03 1.1E-04 1.1E04
WA = NOT APPLICABLE, NU TOXICTTY VALUE HAS BEEN ESTABLISHED FUR THTS CHENITCAL

XGWRSK16.XLS 3/27/96 7:44 AM
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TABLE 18-27
NONCARCINOGENIC HOS, FUTURE RESIDENTIAL RECEPTORS - SITE 16
GROUNDWATER
NWS EARLE, COLTS NECK, NEW JERSEY

GROUNDWATER GROUNDWATER INHALATION OF
SUBSTANCE INGESTION - CHILD DERMAL CONTACT - CHILD VOAS IN GW - ADULT
1,2-DICHLOROETHENE (TOTAL) 2.7E01 15602 — NIA
[BENZENE NiA N/A 6.0E+00

[IBIS(2-ETHYLHEXYLIPHTHALATE 9.6E-03 2.7E-02 NIA

IBROMODICHLOROMETHANE 3.2E-03 1.6E-04 NIA

[ICHLORGFORM 6.8E-02 3.9£-03 N/A

(IETHYLBENZENE " 1.3E03 6.9E-04 3.26-04

[INAPHTHALENE 4.8E-03 NIA NIA
PHENOL 11603 3.4E-05 NIA
TETRACHLORDETHENE 6.4E-03 2.76-03 NIA
TOLUENE 2.0E-03 4.8-04 2.7E-03
XYLENE (TOTAL) 8.3E-04 4.3E-04 14E-02
ALUMINUM 3.5E+00 1.4E-01 NIA
ARSENIC 2.1E+01 4.4E-02 NIA
BARIUM 3.9-01 1.9E-02 NIA

(BERYLLIUM 8.0E-02 1,6-02 NIA

CADMIUM 4.0E-01 1,6E-02 NA

(lcHROMIUM 1.7E+01 1.7E+00 NIA

[lcoBALT 6.6-03 2.6E-04 NIA

(COPPER 6.7€-02 2.2F-04 N/A

[iRoN 5.1E+01 2.0E+00 N/A

[ILEAD NA NIA NIA

IMERCURY 3.1E02 8.6E-04 N/A
NICKEL 3.8E-01 4.9-03 NA
SELENIUM 2.2E01 5.3-04 N/A
THALLIUM 1.2E+01 4.9E-01 NIA
VANADIUM 5.1E+00 1.0E+00 NIA
ZINC 7.7E-02 6.0E-04 NA

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL
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Estimated carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors
exposed to subsurface soils at Site 16 in Tables 18-28 and 18-29, respectively. Estimated carcinogenic
risks and noncarcinogenic HQs are presented for future residential receptors exposed to groundwater at
Site 16 in Tables 18-26 and 18-27, respectively.

18.7.1.4 Future Recreational Receptor

The estimated total cancer risks for the future recreational child assuming exposure to COPCs in sediment
during wading at Site 16 are 2.1E-07 (ingestion) and 7.2E-08 (dermal contact). This sediment cancer risk
is below the 1E-04 to 1E-06 target acceptable risk range.

The estimated individual HQs for the future recreational child assuming exposure to COPCs in sediment
during wading at Site 16 are less than 1.0 for ingestion and dermal contact exposure pathways. Adverse
noncarcinogenic effects are not expected when the HQs are below 1.0.

Estimated carcinogenic risks and noncarcinogenic HQs are presented for future recreational receptors
exposed to sediment at Site 16 in Tables 18-30 and 18-31, respectively.

18.7.1.5 Lead Results

Lead was found above the EPA level of concern (400 mg/kg) in one surface soil sample taken during R
and lead was found at concentrations exceeding the EPA action level (15 ug/L) in one groundwater

sample taken.

The IEUBK Lead Model (v. 0.99) was used to characterize potential effects associated with exposure to
media containing lead. The IEUBK histograms for default and Site 16 exposures are presented in

Appendix .

18.7.2 Conclusions

Surface soil, subsurface soil, sediment, and groundwater were sampled at Site 16. The potential receptors
for this site were current industrial and future industrial, residential, and recreational receptors.

The cancer risks associated with future industrial (subsurface soil and groundwater) and future residential
(surface soil and groundwater and subsurface soil and groundwater) exposure scenarios were at or above
1E-04, the upper end of the target risk range. Arsenic (via ingestion of groundwater) and beryllium (via
dermal contact with groundwater) were the major COPCs that contributed to the cancer risk for the future
industrial receptor exposure scenario. Arsenic (via ingestion of surface soil, subsurface soil, and
groundwater; and via dermal contact with surface and subsurface soil) and beryllium (via dermal contact
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TABLE 18-28
CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 16
SUBSURFACE SOIL
NWS EARLE, COLTS NECK, NEW JERSEY

SUBSURFACE SOIL SUBSURFACE SOIL INHALATION OF COPCS

SUBSTANCE INGESTION - LIFETIME DERMAL CONTACT - LIFETIME IN FUGITIVE DUST - LIFETIME
T,2-DICHLOROETHENE (TOTAL) N/A N/A N/A
2-BUTANONE N/A N/A N/A
BENZENE 1.0E-08 2.4E-08 3.1E-13
CARBON DISULFIDE N/A N/A N/A
ETHYLBENZENE N/A N/A N/A
METHYLENE CHLORIDE 1.8E-09 4.1E-09 4.7E-14
TETRACHLOROETHENE 3.7E-09 8.4E-09 9.4E-14
TOLUENE N/A N/A N/A
TRICHLOROETHENE 5.2E-11 1.2E-10 1.5E-15
XYLENE (TOTAL) N/A N/A N/A
2-METHYLNAPHTHALENE N/A N/A N/A
ACENAPHTHENE N/A N/A N/A
ANTHRACENE N/A N/A N/A
BENZO(A)ANTHRACENE 4.9E-08 * 1.6E-12
BENZO(A)PYRENE 4.9E-07 * 1.6E-11
BENZO(K)FLUORANTHENE 5.3E-09 * 1.6E-13
BIS{2-ETHYLHEXYL)PHTHALATE 3.1E-08 7.1E-08 7.8E-13
CHRYSENE 6.5E-10 * 1.9E-14
DIBENZOFURAN N/A N/A N/A
DIETHYLPHTHALATE N/A N/A N/A
FLUORANTHENE N/A N/A N/A
FLUORENE N/A N/A N/A
NAPHTHALENE N/A N/A N/A
PHENANTHRENE N/A N/A N/A
PYRENE N/A N/A N/A
4,4'-DDD 3.6E-09 5.2E-09 9.1E-14
4,4'-DDE 3.5E-09 5.1E-09 8.9E-14
4,4'-DDT 1.1E-08 1.5E-08 3.2E-13
ALPHA-CHLORDANE 3.7E-09 5.3E-09 1.1E-13
AROCLOR-1254 1.2E-07 2.0E-07 3.1E-12
ENDOSULFAN | N/A N/A N/A
ENDOSULFAN i N/A N/A N/A
GAMMA-CHLORDANE 4.0E-09 5.7E-09 1.2E-13
HEPTACHLOR 1.9E-09 5.5E-09 5.8E-14
HEPTACHLOR EPOXIDE 4.8E-08 1.4E-07 1.0E-12
ARSENIC 1.7E-04 4.0E-05 5.1E-09
BERYLLIUM 2.0E-06 4.7kE-05 7.1E-11
CADMIUM N/A N/A 2.3E-11
CHROMIUM N/A N/A 5.0E-08
COPPER N/A N/A N/A
IRON N/A N/A N/A
LEAD N/A N/A N/A
SELENIUM N/A N/A N/A
SILVER N/A N/A N/A

ANADIUM N/A N/A N/A

OTAL KIoK 1. /e-04 8. /E-Ub 5.0E-08

/A = NOT APPLICABLE, NO TOX

CITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL

*CANCER RISK FOR PAHS NOT ESTIMATED FOR DERMAL EXPOSURE
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TABLE 18-29
NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 16
SUBSURFACE SOIL
NWS EARLE, COLTS NECK, NEW JERSEY

SUBSURFACE SOIL SUBSURFACE SOIL INHALATION OF COPCS
SUBSTANCE INGESTION - CHILD DERMAL CONTACT - CHILD | IN FUGITIVE DUST - CHILD
1,2-DIGHLOROE THENE (T0TAL] TAE-04 2.7E.04 2.0£-00
2-BUTANONE 17607 3.3E-07 3.6E12
BENZENE NIA N/A 5.1E-09

[[CARBON DISULFIDE 2.6E-07 1.0E06 4.2E12

IETHYLBENZENE 3.2E04 7.9E04 5.2E-09
METHYLENE CHLORIDE 3.26-0 6.2E-05 4.9E-10
TETRACHLOROETHENE 5.8E-05 1.1E04 8.6E-10
TOLUENE 1.0E-05 2.3E05 2.3E-10
TRICHLOROETHENE 6.4E-06 1.2E-05 9.6E-11
XYLENE (TOTAL) 7.7E05 17604 6.5E-09
2 METHYLNAPHTHALENE N/A NIA /A
ACENAPHTHENE 5.9E-04 1.2£03 8.8£-09
ANTHRACENE 8.6E-05 1.3E04 1.36-09
BENZO{AJANTHRACENE NIA NTA N/A

||BENZO(AIPYRENE N/A N/A N/A

|BENZO(K)FLUORANTHENE N/A NIA N/A

\IBIS{Z-ETHYLHEXYLIPHTHALATE 8.9E-04 1.7E-03 1.3E-08

|[CHRYSENE N/A N/A N/A

|IDIBENZOFURAN 1.56-02 14E-02 2.2607

\DIETHYLPHTHALATE 1.2E-06 7.3E-06 T7E-11

|FCUORANTHENE 45605 8.7E05 6.7E-10

|\FLOORENE 1.3£-03 2.6E-03 7.0E08

(INAPHTHALENE 3.8E-03 75E03 5.7E-08

|PRENANTHRENE N/A N/A NIA

[PYRENE 1.0-03 1.56-03 1.56-08
4,4-00D N/A NIA /A
4,4"DDE N/A N/A N/A
4,407 5.1E-04 B.2E-04 7.7E09
ALPHA-CHLORDANE 3.9E04 4.7604 5.8£-09
AROCLOR-1254 N/A N/A N/A
ENDOSULFAN | 8.9E-06 15605 1.3E-10

|ENDOSOLFAN I 3.0E-05 5.0E-05 26610

|GAMMA-CHLORDANE 4.1E04 5.1E-04 6.2E-09

PEPTACHLUR 6.9E-06 1.7E-05 1.0E-10
HEPTACHLOR EPOXIDE 3.3E03 B.1E03 5.0E08

[ARSENIC 3.0E01 6.2E02 4.5E-06

[BERYLLIUM 7.75:04 15602 1.1E-08

([CADMIOM 1.2E-02 4.7E02 4.9E-07

|[CHROMIUM 3.8E-01 3.8E+00 5.8E-06

{ICOPPER 1.56-03 4.8E-04 2.2E08

[IRON 5.6E-01 7.2E+00 8.4E-06

[(EAD N/A NIA N/A
SELENIUM 14£-03 34E04 Z.1E-08
SILVER 7.6E-04 74E04 1.1E08
VANADIOM 12601 74E+00 T.9E-06

N/A = NOT APPLICABLE, NU TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CREMICAL
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TABLE 18-30

CARCINOGENIC RISK, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 16

SEDIMENT

NWS EARLE, COLTS NECK, NEW JERSEY

SEDIMENT SEDIMENT
SUBSTANCE INGESTION DERMAL CONTACT
2-METHYLNAPHTHALENE N/A N/A
4,4'-DDD 1.7E-10 4.3E-11
4,4'-DDE 6.1E-11 1.5E-11
4,4'-DDT 1.5E-10 3.8E-11
ACENAPHTHENE N/A N/A
ALPHA-BHC 3.1E-12 6.2E-13
ANTHRACENE N/A N/A
BENZO(A)ANTHRACENE 5.3E-09 *
BENZO(AJPYRENE 4.7E-08 *
BENZO(B)FLUORANTHENE 6.0E-09 *
BENZO(G,H,|)PERYLENE N/A N/A
BENZO(K)FLUORANTHENE 2.0E-10 *
BIS(2-ETHYLHEXYL)PHTHALATE 7.1E-11 2.8E-11
BUTYLBENZYLPHTHALATE N/A N/A
CARBAZOLE 3.6E-11 *
CHRYSENE 5.5E-11 -
DIBENZ(A,HJANTHRACENE 7.2E-09 *
DIBENZOFURAN N/A N/A
FLUORANTHENE N/A N/A
FLUORENE N/A N/A
GAMMA-CHLORDANE 4.4E-11 1.1E-11
INDENO(1,2,3-CD)PYRENE 2.3E-09 *
METHOXYCHLOR N/A N/A
NAPHTHALENE N/A N/A
PHENANTHRENE N/A N/A
PYRENE N/A N/A
ALUMINUM N/A N/A
ANTIMONY N/A N/A
ARSENIC 1.2E-07 5.1E-09
BARIUM N/A N/A
BERYLLIUM 1.7E-08 6.7E-08
CADMIUM N/A N/A
CHROMIUM N/A N/A
COBALT N/A N/A
COPPER N/A N/A
IRON N/A N/A
LEAD N/A N/A
MANGANESE N/A N/A
SILVER N/A N/A
THALLIUM N/A N/A
ZINC N/A N/A
[TOTAL RISK 2.1E-07 7.2E-08

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL
* CANCER RISK FOR PAHS NOT ESTIMATED FOR DERMAL EXPOSURE
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TABLE 18-31
NONCARCINGGENIC HQS, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 16
SEDIMENT
NWS EARLE, COLTS NECK, NEW JERSEY

SEDIMENT SEDIMENT
SUBSTANCE INGESTION DERMAL CONTACT
2-METHYLNAPHTHALENE NA NA
4,4'DDD NA NA
4,4'-DDE NA NA
4,4'-DDT 1.0E-05 2.BE-06
ACENAPHTHENE 3.1E-07 1.2E-07
ALPHA-BHC NA NA
ANTHRACENE 9.2-08 3.6E-08
BENZO(A)ANTHRACENE NA NA

|IBENZO(AIPYRENE NA NA

IBENZO(BIFLUORANTHENE NA NA

IBENZO(G,H,)\PERYLENE NA NA

IBENZO(K)FLUORANTHENE NA NA

|IBIS{2-ETHYLHEXYLIPHTHALATE 2.9-06 1.2E-06

[[BUTYLBENZYLPHTHALATE 4.2E-08 8.2-09

[lcArBAZOLE NA NA

ICHRYSENE NA NA

[IDIBENZ(A, HIANTHRACENE NA NA

[lD1BENZOFURAN 2.5-06 5.0E-07

[IFLUORANTHENE 4.0E-06 1.6E-06

[IFLUORENE 4.2£07 1.6E-07

[lGAMMA-CHLORDANE 6.6E-06 1.6E-06

{INDEND(1,2,3-CD)PYRENE NA NA

[IMETHOXYCHLOR 2.5E-07 5.4E-08

[INAPHTHALENE 2.3£07 9.2£-08

[IPHENANTHRENE NA NA
[PYRENE 7.7E-06 3.0E-06
ALUMINUM 5.5E-04 4.3E-04
ANTIMONY 4.8E-04 3.8-04
ARSENIC 3.2E-03 1.3E-04
BARIUM 4.1-05 4.0E-05

(BERYLLIUM 9.2£-06 3.6E-05

lcADMIUM 6.1E-04 4.9E-04

[lcHROMIUM 1.5E-03 3.0E03

[lcoBALT 4.8E-06 3.8E-06

[lcoppER 8.5E-05 5.6E-06

[iroN 5.9E-03 4.7€-03

[LLEAD NA NA

IMANGANESE 2.4£-03 3.1E-03
SILVER NA NA
THALLIUM 2.6-03 2.0E-03
ZINC 5.6E-05 -8.9E-06

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL
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with surface soil, subsurface soil, and groundwater) were the major COPCs that contributed to the cancer
risks for the future residential exposure scenarios.

Noncarcinogenic HQs associated with future industrial (groundwater) and future (residential (surface soil
and groundwater; and subsurface soil and groundwater) exposure scenarios exceeded 1.0; the cutoff point
below which adverse noncarcinogenic effects are expected to occur. Arsenic (via ingestion of
groundwater), chromium (total)(via ingestion of groundwater), iron (via ingestion of groundwater), and
vanadium (via ingestion of groundwater) were the COPCs that exceeded 1.0 for the future industrial
receptor exposure scenario. Antimony (via dermal contact with surface soil), arsenic (via ingestion of
surface soil; subsurface soil and groundwater; and via dermal contact with surface soil and subsurface
soil), chromium (total) (via dermal contact with surface soil), manganese (via dermal contact with surface
soil), aluminum (via ingestion of groundwater), iron (via ingestion and dermal contact with groundwater),
thallium (via ingestion of groundwater), vanadium (via ingestion of and dermal contact with groundwater),
and benzene (via inhalation of vapors in groundwater) were the COPCs that exceeded 1.0 for the future

residential exposure scenarios.

Lead concentrations at the site were detected at Ievels that may be expected to be associated with
significant increases in blood-lead levels based on the results (blood-lead levels greater than 10 ug/dl are
expected in 64.0 percent of the population of children, age 0 through 6 years) of the IEUBK Lead Model
(v. 0.99). The cutoff level is 5 percent of the population with blood-lead greater than 10 ug/dl, the
protection level most often used by EPA (1994).

Risk characterization results (total cancer risks and total noncarcinogenic Hls) are presented for all
potential receptors at Site 16 in Table 18-32 for surface soil, subsurface soil, sediment, and groundwater.

18.8 ECOLOGICAL RISK ASSESSMENT

18.8.1 Preliminary Problem Formulation

Habitat Types and Ecological Receptors

Site 16 and EPIC Site F are located in a highly developed area. The sites are characterized by heavy
equipment storage areas, railroad beds, buildings, paved areas, and graveled areas. A small catch basin
between the railroad beds that lead to Buildings C-19 and C-50 collects surface runoff from most of the
area. Although a small culvert is present between the catch basin and the eastern edge of the railroad
tracks, water tends to perch and infiltrate rather than flow through the culvert. In addition, a small drainage
ditch lies adjacent to the railroad tracks northeast of Building C-50 that collects runoff from the eastern
portion of the site, Water drains to the north, but flows in the ditch only after periods of heavy rainfall.
Another small drainage depression exists within the railroad tracks that lead up to Building C-19, and flows
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TABLE 18-32
SUMMARY OF ESTIMATED CANCER RISKS AND NONCARCINOGENIC HAZARD INDICIES - SITE 16
NWS EARLE, COLTS NECK, NEW JERSEY

Estimated Incremental Cancer Risk

Estimated Hazard Index**

Current Future Future Future Future Current Future Future Future
Exposure Industrial | Industrial | Lifetime | Lifetime |Recreational] Industrial | Industrial Resident Recreational
Medium Routes Employee | Employee | Resident | Resident Child Employee | Employee Child Child Adult Child
Surface Soil  Jincidental Ingestion 5.9E-05 N/A NIS 2.6E-04 NIA 2.4E-01 NIA NIS 3.1E+00 N/A N/A
Dermal Contact 3.0E-05 NIA NIS 1.0E-04 NIA 1.8E+00 NiA NIS 1.4E+01 N/A N/A
Inhalation of Fugitive Dust | 1.1E-07 N/A NIS 6.6E-08 N/A 8.6E-04 N/A NIS 9.1E-04 N/A N/A
Subsurface Soil JIncidental Ingestion N/A 3.8E-05 1.7E-04 NIS N/A NIA 1.1E-01 1.4E+00 N/S N/A NiA
|bermal Contact NIA 2.6E-05 8.7E-05 NS N/A NIA 1.0e+00 | 8.BE+00 NS N/A N/A
[inhalation of Fugitive Dust N/A 9.0E-08 5.5E-08 NS N/A N/A 2.0E-05 2.1E-05 NJS N/A N/A
Sediment  |Incidental Ingestion N/A NIA NIA N/A 2.1E-07 N/A N/A N/A N/A N/A 1.7E-02
Wermal Contact N/A N/A N/A N/A 7.2E-08 N/A N/A N/A N/A N/A 1.4E-02
Groundwater |Ingestion N/A 6.4E-04 27803 2.7E-03 N/A N/A 1.7E+01 1.1E+02 | 1.1E+02 N/A N/A
|Dermal Contact NiA 4.5E-06 1.1E-04 1.1E-04 NIA NiA 1.8E-01 5.4E+00 | 5.4E+00 N/A N/A
[inhalation of Volatiles* N/A NIA 1.1E-04 1.1E-04 N/A N/A NIA N/A N/A 6.0E+00 N/A
Surface Water [Incidental Ingestion N/A NIA NIA NIA NIS N/A NIA N/A N/A N/A NiS
|permal Contact N/A NJA N/A N/A NiS N/A N/A NIA N/A N/A NS
TOTAL 8.9E-05 7.0E-04 3.2E-03 3.3E-03 2.8E-07 20E+00 | 1.8E+01 1.3E+02 | 1.3E+02 | 6.0E+00 3.2E-02

N/A = Not applicable because this media is not associated with this potential receptor

N/S = Not sampled
* = During Showering, Adult Residents Only

** ~ Hazard Indicies (i.e., summation of hazard quotients} are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects
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to a catch basin to the north. However, no outlet for flowing water exists in the catch basin and water
tends to perch and infiltrate; water is present in this drainage area also only after periods of heavy rainfall.

The sites are completely devoid of vegetation due to their heavily developed nature, with the exception
of some areas that are covered by mowed turfgrass. However, an extensive forested wetland is located
approximately 300 feet to the north of Site 16 and Epic Site F. The wetland is dominated by red maple,
with some pitch pine and gray birch, and provides excelient habitat, primarily for terrestrial receptors. Most
species of mammals and birds that are attracted to forested areas are expected to utilize these areas.

Some standing water is present on the edge of the wetlands, but water is scarce in the wetland interior,
precluding the existence of an extensive aquatic community. The small drainage ditch northeast of the
site terminates in the forested area. The catch basins in and between the railroad bed and the drainage
ditch northeast of the site are relatively small and contain no aquatic habitat. The closest significant
surface water is a branch of Hockhockson Brook, located approximately 400 yards northwest of the site.
Hence, the site is located within the Hockhockson Brook watershed. Yet no outlet exists for water to exit
the wetlands. RI Site 29 is located approximately 400 yards north of Site 16 and Epic Site F. No
sensitive habitats, other than the wetlands, and no threatened or endangered species are known to occur
on and around the site. '

Contaminant Sources, Release Mechanisms, and Migration Pathways

A leak in the underground fuel line north of Building C-19 was discovered in 1977, and the contaminated
soil was excavated. Also, water that was released from an oil/lwater separator was sent to the drainage
ditch within the railroad beds. In 1989, the oil/water separator failed and the ditch was excavated. Some
soil in the railroad tracks is also stained with oil, most likely from locomotive maintenance. The major
release pathways from these areas include overland runoff and infiltration of contaminants. Precipitation
runoff at Site 16 and Epic Site F may carry constituents to nearby surface waters and sediments. This
is of major importance at Site 16 and Epic Site F since runoff from part of the developed areas drains to
the ditch northeast of the site that eventually drains to wetlands. Infiltrating precipitation may cause the
contamination of subsurface soil and groundwater. Upon infiltrating the soil column and reaching the water
table, a contaminant may be carried with the flow of groundwater to downgradient locations. Groundwater
from the site may eventually discharge to surface water; contaminants may be subsequently deposited in
sediment or they may accumulate in the tissues of semi-aquatic organisms in the wetland area to the
north. However, although some areas of standing water are present at the edge of the wetland, significant

surface water does not exist, limiting the significance of this pathway.
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Exposure Routes

Direct exposure to contaminants in soil for terrestrial ecological receptors, both piant and animal, is
expected to be minimal directly on Site 16 and Epic Site F since it is heavily developed. Terrestrial
receptors may come into contact with contaminants in Site 16 and Epic Site F surface water by using it
as a source of drinking water, although exposure via this route is assumed to be insignificant. Therefore,
evaluation of potential risks to terrestrial plants and animals directly on the sites was not applicable. Semi-
aquatic and terrestrial organisms inhabiting the wetlands to the north may be exposed to contaminants via
direct contact with surface water and sediments, incidental ingestion of surface water and sediments, and
consumption of contaminated food items. Aquatic organisms may be exposed to constituents from
contaminated groundwater that flows into surface water. However, the absence of significant surface water
preciudes the existence of an extensive aquatic community in the wetlands.

Selection of Preliminary Contaminants of Potential Concern (COPCs)

Preliminary COPCs were those contaminants identified in 1995 RI activities for this site. In particular,
contaminants detected in drainage ditch sediments were considered preliminary COPCs. Results of soil
borings taken north of Building C-18 and C-19 during the 1993 S| were also evaluated quantitatively, as
were surface soil samples collected in the developed areas and groundwater samples collected during
1995 RI activities.

Assessment and Measurement Endpoints

A detailed description of facility-wide assessment and measurement endpoints is provided in Section 2.6.

Conceptual Site Model

Site-specific conceptual models were beyond the scope of this initial screening. A facility-wide conceptual
model is provided in Section 2.6.

18.8.1.2 Ecological Effects Assessment

Ecotox threshold (ET) values were utilized for screening potential risks from contaminated sediments.
Sediment ET values are presented in Table 2-27.

18.8.2 Preliminary Exposure Assessment and Risk Characterization

18.8.2.1 Preliminary Exposure Assessment
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Contaminant concentrations in sediment used for representative exposure point contaminant
concentrations in this screening were obtained from 1995 RI samples. One RI sediment sample was
collected at the north end of the catch basin area and two were collected in the drainage ditch northeast
of Building C-50 to investigate potential contaminant runoff and migration to the wetland areas. The
maximum detected contaminant concentrations in sediment were used as conservative representative
exposure point concentrations. Surface soil samples were taken during 1995 but were not used for initial
screening purposes since they were taken in a highly developed area. These data, along with soil boring
data from the S| and groundwater data from the RI, are discussed qualitatively. Background
concentrations presented for comparative purposes are the maximum values detected in facility-wide
background samples. Section 2.4.1.1 contains a detailed description of data validation, treatment, and
selection used in the ERA.

18.8.2.2 Risk Characterization

No inorganics exceeded ET values in Site 16 and Epic Site F sediments, with the exception of cadmium
(HQ = 2.0) and lead (HQ = 1.23) (Table 18-33). Hence, these two inorganics were retained as final
COPCs, but they did not exceed less conservative ET values. Aluminum, beryllium, thallium, and
vanadium were conservatively retained as final COPCs since no suitable thresholds were available. Some
organics exceeded the most conservative ETs in Site 16 and Epic Site F sediments, but did not exceed
less stringent values, including 4,4’-DDT, 4,4-DDE, and several PAHs. The organochliorine 4,4-DDD
exceeded the most conservative ET available and slightly exceeded a less conservative value. The
toxicological properties of all final COPCs are summarized in Appendix M.

'18.8.3 Summary and Conclusions

There is little ecological habitat on Site 16 and Epic Site F, although a smail drainageway leads to forested
wetlands approximately 300 feet north of the site. The edge of the wetlands contains some standing
water, but the interior of the wetland is forested and rarely contains standing water. The wetland area is
probably utilized by a wide variety of wildlife, primarily terrestrial species. Runoff of contaminants to the
drainage areas is possible, and one of these drainage areas terminates at the edge of the wetlands.
Groundwater contaminant inputs to the drainage areas or edge of the wetlands are also possible.

Five soil borings were taken near the top of the water table in front of Buildings C-18 and C-19 as part of
the 1992 S field activities, and were analyzed for TPH and SVOCs. Five PAHs were detected in elevated
concentrations in some samples, along with some slightly elevated levels of one phthalate compound.
TPH was also detected in elevated levels. Several subsurface soil samples were taken throughout the
site as part of 1995 Rl sampling activities. Levels of metals were generally in the range of background
in these samples. Several PAHs and VOCs were detected in elevated levels in subsurface soils, and
some pesticides and PCBs were detected in low levels. Three surface soil samples were taken from the
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TABLE 18-33

SEDIMENT CONTAMINANTS OF POTENTIAL CONCERN - SITE 16

NWS EARLE, COLTS NECK, NEW JERSEY

Contaminant of Frequency | Background Maximum Ecotox . Co
Potential Concern of Concegntration Concentration Threshold' (;'Iua::;;:t Reason fo;:itiil;t'uérz):lgzil|m|nat|on
(COPC) Detection (mg/kg) (mg/kg) (mg/kg)
Inorganics
Aluminum 3/3 3940 4295 NA Retained-No suitable threshold available
Antimony 173 ND 1.5 2 0.75 |Eliminated-Does not exceed threshold
Arsenic 3/3 6.2 7.45 8.2 0.91 Eliminated-Does not exceed threshold
Barium 3/3 10.6 22.35 40 0.56 Eliminated-Does not exceed threshold
Beryllium 3/3 0.57 0.36 NA Retained-No suitable threshold available
Cadmium 3/3 ND 2.4 1.2/9.6 2.0/0.25 |Retained-HQ > 1
Chromium 3/3 56 58.7 81 0.72 Eliminated-Does not exceed threshold
Cobait 3/3 2.1 2.25 50 0.05 Eliminated-Does not exceed threshold
Copper 3/3 13 26.7 34/270 0.79 Eliminated-Does not exceed threshold
Lead 3/3 34.3 57.9 47/218 1.23/0.27 | Retained-HQ > 1
Manganese 3/3 9.2 93.05 460 0.20 |Eliminated-Does not exceed threshold
Mercury 3/3 0.068 0.06 0.15 0.40 [Eliminated-Does not exceed threshold
Nickel 313 6 55 21 0.26 Eliminated-Does not exceed threshold
Siiver 3/3 ND 0.63 1.0 0.63 Eliminated-Does not exceed threshold
Thallium 2/3 ND 1.6 NA Retained-No suitable threshold available
Vanadium 3/3 42.7 40.75 NA Retained-No suitable threshold available
Zinc 33 26.9 132 150 0.88 Eliminated-Does not exceed threshold
‘Organics”
2-Methylnapthalene 1/3 ND 119.5 330 0.36 |Eliminated-Does not exceed threshold
4,4-DDD 1/3 21 66.5 1.6/46 41.6/1.45 [ Retained-HQ > 1
4.4’-DDE 3/3 1.7 16.5 2.2127 7.5/0.61 |Retained-HQ > 1
44-DDT 313 19 41 1.6/46 25.6/0.89 | Retained-HQ > 1
Acenapthene 1/3 ND 145 620 0.23 |[Eliminated-Does not exceed threshold
Alpha-BHC 173 ND 0.05 3.7 0.01 Eliminated-Does not exceed threshold
Anthracene 1/3 ND 215 330 0.65 Eliminated-Does not exceed threshold
Benzo(a)anthracene 3/3 560 660 330/1600 2.00/0.41 [ Retained-HQ > 1
Benzo(a)pyrene 3/3 590 590 430/1600 1.37/0.37 | Retained-HQ > 1
Benzo(b)fluoranthene 373 490 750 330/1700 2.27/0.44 | Retained-HQ > 1
Benzo(g,h,i)peryiene 3/3 380 350 330/1700 1.06/0.21 [ Retained-HQ > 1
Benzo(k)fluoranthene 2/3 470 250 330 0.76 | Eliminated-Does not exceed threshold
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TABLE 18-33

SEDIMENT CONTAMINANTS OF POTENTIAL CONCERN - SITE 16
NWS EARLE, COLTS NECK, NEW JERSEY

PAGE 2 OF 2
ontaminant o Frequenc Background Maximum Ecotox . L
Potential Concern of ! Concentration | Concentration | Threshold' Ql-luaozta;;cri.t Reason fo;:c::ti?‘:?%%glélzihmlnatlon
(COPC) Detection (mg/kg) (mg/kg) (mg/kg)
8.90E+ iminated-Does not exceed thresho
ethylhexyl)phthalate

Butylbenzylphthalate 1/3 ND 65 11000 0.00 Eliminated-Does not exceed threshold
Carbazole 1/3 ND 165 330 0.5 Eliminated-Does not exceed threshold
Chrysene 373 940 690 330/1/00 2.09/0.41 | Retained-HQ > 1
Dibenzo(a,h)anthracene 1/3 ND 90 330 0.27 |Eliminated-Does not exceed threshold
Dibenzofuran 1/3 ND 79.5 2000 0.04 Eliminated-Does not exceed threshold
Fluoranthene 3/3 1800 1250 2900 0.43 Eliminated-Does not exceed threshold
Fluorene 173 190 130 540 0.24 Eliminated-Does not exceed threshold
Gamma-Chlordane 313 0.1 3.1 7 0.44 Eliminated-Does not exceed threshold
indeno(1,2,3-cd)pyrene 3/3 310 290 330 0.88 Eliminated-Does not exceed threshold
‘Methoxychlor 173 ND 9.6 19 0.51 Eliminated-Does not exceed threshold
Napthalene 1/3 ND 72.5 480 ~0.15 [Eliminated-Does not exceed threshold
Phenanthrene 3/3 1900 965 85071500 1.14/0.64 | Retained-HQ > 1
Pyrene 373 1900 1800 660/2600 2.73/0.69 [ Retained-HQ > 1

ND = None detected

NA = No suitable threshold was available

1 When two values are presented, the left value is the most conservative available and the right vaiue is a less conservative value, if available. In

these instances, two HQ values are presented.
2 Contaminants were retained as final COPCs if the most conservative ET value available was exceeded.
3 All organic values are in pg/kg
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developed areas on the site as part of Rl activities. These samples contained elevated concentrations of
some metals, PAHs, and phthalates, and some low levels of pesticides. In Rl groundwater samples,
elevated concentrations of some metals and organics were detected. In particular, a floating product layer

is present on shallow groundwater.

In Site 16 and Epic Site F sediments, which were used for quantitative ecological risk assessment, HQs
for metals were indicative of low potential risk (Table 18-33). Aluminum, beryllium, thallium, and vanadium
were conservatively retained as final COPCs since no suitable ET values were available. Aluminum,
beryllium, and vanadium were all detected in concentrations below or comparable to background. Thallium
was not detected in background, but was present only in low concentrations at the site. Several organics
were detected in Site 16 and Epic Site F sediments, but HQs were indicative of low potential risk, with the
exception of 4,4'-DDD and 4,4'-DDT. These two organochlorines had HQs indicative of moderate potential
risk. However, 4,4-DDD was only detected in one sample, and was not detected in the sample taken at
the edge of the wetlands (16SDO2; Figure 18-1). Also, the maximum concentration of 4,4-DDT was not
a relatively high concentration, and although it exceeded the most conservative value available, it did not

exceed a less conservative value.

The results of 1995 RI sediment samples indicate that potential risks to ecological receptors in the
wetlands from inorganics are relatively low. Although several SVOCs, mainly PAHs, and organochlorine
pesticides were detected in drainage areas that lead to the wetland areas, HQ values were generally low.
As a result, a cumulative toxic effect is unlikely at the concentrations present. Although 4,4'-DDD and 4,4'-
DDT had elevated HQs, they still were not detected in relatively high concentrations, and 4,4-DDD was
not detected in the sediment sample collected closest to the wetlands. The organochlorine pesticides
detected also have strong affinities for organic carbon in sediments, and hence, do not have a tendency
to migrate significantly. Moreover, the presence of pesticides in sediments near the site is not necessarily
indicative of Site 16 or Epic Site F releases since these chemicals were probably used base wide for pest
control and are not known to have been stored or disposed of at the site. Additional sediment samples
could be taken in the wetland area to further investigate contaminant migration to these areas, but the
presence of relatively low levels of contaminants in drainage areas leading to the wetlands suggests limited -
overland migration. Surface water samples would be difficult to collect and interpret since water levels are
ephemeral in the wetlands. However, groundwater to surface water migration of contaminants is possible
since groundwater flows in a north-northeast direction towards the wetland areas. A feasibility study for
groundwater (floating product) remediation is currently underway. As such, this potential contaminant
source to the wetlands will most likely be removed. Again, although some standing water is present at
the edge of the wetlands, aquatic habitat is limited, preventing the existence of an extensive aquatic
community. Since no drainage occurs from the wetlands, contaminant contributions to the Hockhockson

Brook watershed appear to be negligible.
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Although there appears to be little measurable impact currently from the site, conditions may change
during the course of further investigation/ remediation. Therefore, additional sediment and surface water
sampling should be considered in the wetlands to further investigate potential contaminant migration to

those areas, and to provide a baseline status for future (post remediation) comparison.

18.9 EVALUATION AND RECOMMENDATIONS

18.9.1 Evaluation Summary

The documented presence of floating product (diesel fuel) on the groundwater indicates that the source
of groundwater contaminants is far from depleted. There appears to be sufficient floating product to pump

or otherwise physically capture as concentrated waste.

The infrequent low levels of metals in sediments and subsurface soil at concentrations above ARARs and
TBCs indicates that the site is apparently not heavily contaminated with mobile metals. Metals found in
the surface soils could be associated with the large quantity of slag railroad bed ballast used for the many

rail lines in the area.

Surface contaminants, in contrast to the subsurface groundwater borne compounds, do not appear to be

dispersing widely in the environment.

Metals in groundwater at levels above regulatory guidelines included aluminum, arsenic, beryilium,
cadmium, iron. , manganese, lead, thallium and sodium. In general the highest concentrations of metals
were found in the wells with the highest sample endpoint turbidity values [ i.e., MW16-06 (>999 NTU) and
MW16-03 (529 NTU)]. Filtered sample résults for metals concentrations were lower than the
corresponding unfiltered sample result. For example, lead in MW16-6 was reduced from 46.5 ug/L

(unfiltered) to non detect, estimated.

Organic compounds found at concentrations above regulatory guidelines in groundwater include 1,2-
dichloroethene, benzene and chloroform. These compounds are at least partially associated with a fuel

oil release in the area.
Results of human heaith risk assessment concluded that calculated cancer and non-cancer risks were

above guideline limits for numerous scenarios due to compounds in surface soil, subsurface soil, and

groundwater.
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Ecological risk assessment concluded that although there appears to be little measurable impact currently
from the site, conditions may change during the course of further investigation/remediation. Therefore,
additional sediment and surface water sampling should be considered in the wetiands to further investigate
potential contaminant migration to those areas, and to provide a baseline status for future (post

remediation) comparison.

18.9.2 Recommendations

A feasibility study for floating product remediation is underway.

A comprehensive site management plan, including continued protection of ecological receptors during

remedial construction activities, considering all aspects of site remediation should be developed.

Additional sediment and surface water sampling should be considered in the wetiands to further investigate

potential contaminant migration to those areas, and to provide a baseline status for future comparison.
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19.0 SITE 17: LANDFILL
19.1  SITE BACKGROUND AND PHYSICAL SETTING

The Site 17 Landfill occupies 3 acres in the Waterfront area, adjacent to a tidal marsh in the Ware Creek
drainage basin. The site was used for the disposal of wood, forklifts, empty paint cans, and construction
debris. The landfill surface is covered with and is currently utilized as a parking area for waterfront
personnel. The face of the landfill is 10 to 15 feet higher in elevation than the marsh area and is heavily
vegetated. Infiltration is limited to some degree by the nature of the surface cover, and overland flow drains
toward the salt marsh north and west of the site. The groundwater flow direction is north-northwest toward

the marsh, based upon measured groundwater elevations.

Geo-rectified digital imagery was utilized to interpret the probable extent of disposal areas with respect to
the placement of fill material during the early 1940's, upon which the waterfront facilities were originally

constructed. Figure 19-1 is a map of the site.

19.2 PREVIOUS INVESTIGATIONS

19.2.1 Summary of Activities and Results

The 1983 IAS consisting of interviews and visual inspection, concluded minimal impact. The site was not

recommended for a confirmation study because of the presence of largely inert and immobile materials..

During the 1993 SI, soil samples were collected from three soil borings and two of the four monitoring well
borings. Soil borings were completed to the water table and subsurface soil samples were taken from
between 5 and 11 feet bgs. Four monitoring wells were installed and screened in the upper water-bearing
zone. In addition, four sediment samples were collected from the marsh area downgradient of the site.
Soil samples were analyzed for metals and cyanide, and analytical results indicated that no significant
concentrations of metals or cyanide were present. Elevated levels of volatiles, semivolatiles, and pesticides
were detected in sediment samples. Groundwater sampies were analyzed for TAL metals, full scan of TCL
compounds, and landfill parameters. Elevated levels of metals and landfill parameter indicators were

present in groundwater.

19.2.2 Summary_of Conclusions

Construction debris and burnt lumber were encountered in the boring for monitoring well MW17-04. Low
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ievels of volatile organic compounds, semivolatile organic compounds and pesticides were present in the

sediment. Elevated metals concentrations were encountered in the groundwater.

19.2.3 Data Gaps (Objectives of Remedial Investigation)

Based on previous investigations and removal actions, follow-up remedial investigation activities were

developed to meet the following objective:

. Determine if adjacent wetlands are being impacted by groundwater flow, surface runoff or
soil erosion.
. Perform ecological risk assessment considering all available data.

19.3  RI FIELD INVESTIGATIONS

Between June and October 1995, B&R Environmental conducted the following field investigation activities
at Site 17:

. Sampling and analysis of surface water (Section 19.3.1).

. Sampling and analysis of sediment (Section 19.3.2).

. Drilling and installation of one shallow permanent monitoring well (Section 19.3.3).

. Sampling and analysis of groundwater from the newly installed well and existing wells

(Section 19.3.3).

. Measurement of static-water levels in the wells (Section 19.3.3).

. Sampling and analysis of surface soil (Section 19.3.4).

B&R Environmental conducted a survey to establish the horizontal locations and vertical elevations of the

surface water and sediment samples, the surface soil sample, and the newly installed monitoring well and

selected existing wells. Surveying notes are provided in Appendix F.
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19.3.1 Surface Water Sampling

The field team collected two surface water samples (17 SW 02 and 17 SW 03) in June 1995 from a
drainage seep located west of the landfill area to assess the leachate composition originating from the
landfill. Only two flowing seeps were observed along this area. One surface water sample (17 SW 04)
was collected from the wetlands area immediately west of and adjacent to the landfill to determine wetlands
impact. Due to the dry conditions during the summer, B&R Environmental only collected three surface

water samples at Site 17. Figure 19-1 shows sample locations.

The project team collected the surface water samples by dipping the sample bottle directly into the water.
Field measurements collected during sampling included pH, specific conductance, temperature, turbidity,

dissolved oxygen, and salinity. Sample log sheets are presented in Appendix D.

The three surface water samples were submitted to Lancaster Laboratories for TCL VOC, TCL SVOC, TAL
metals, ammonia, phosphate, COD, TOC, nitrite/nitrate, turbidity, chioride, BOD, and hardness analyses.

19.3.2 Sediment Sampling

B&R Environmental collected one sediment sampie (17 SD 01) in August 1995 from a dry seep along the
toe of the landfill to determine if leachate originating from the landfill is impacting sediment quality
(Figure 19-1). The sediment material consisted of tan to light brown silty sand. The field team collected
two sediment sampies (17 SD 02 and 17 SD 03) in June 1995 from a drainage seep located west of the
landfill area. The sediment material consisted of dark brown silt with organic material at 17 SD 02 and gray
to black silty clay with organic material at 17 SD 03. The team collected one sediment sample (17 SD 04)
in June 1995 from the wetlands area located immediately west of and adjacent to the landfill to assess the
landfill's impact on the wetlands. The sediment material consisted of light brown sand with trace amounts

of silt and organic material.

The four sediment samples (17 SD 01 through 17 SD 04) were submitted to Lancaster Laboratories for TCL
VOC, TCL SVOC, TCL pesticides/PCBs, TAL metals, TOC, moisture, and pH analyses. Sample log sheets
are presented in Appendix D.

B&R Environmental collected the sediment samples using a stainiess-steel trowel from 0 to 6 inches below

the sediment/water interface or ground surface. The sediment material was placed directly into the required

bottleware via the stainless-steel trowel.
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19.3.3 Permanent Monitoring Wells, Static-Water-Level Measurements, and Groundwater Sampling

Monitorin I llation

One shallow permanent monitoring well (MW17-05) was installed during Rl activities at the site in July 1995
(Figure 19-1) to define groundwater quality at that point. The boring had a total depth of 18 feet. Water
was encountered at approximately 9 feet below grade during driling. The boring was drilled to
approximately 8 feet below the water table and completed as a cased well screened across the water table.

The monitoring well characteristics are summarized in Table 19-1.

Subsurface soil samples were coliected continuously to the water table by driving a 2-inch O.D. by 24-inch-
long split-barrel sampier. The samples were screened with an HNu and visually inspected for evidence of
contamination (such as staining or odors) and for lithologic description. HNu readings were 0 ppm
throughout the MW17-05 boring with no stains or odors observed. A soil boring log sheet was prepared
for the boring to evaluate subsurface lithologies (see Appendix C).

The well was constructed with 2-inch-diameter, flush jointed and threaded, Schedule 40 PVC well casing
and 2-inch-diameter, Schedule 40, 0.10-foot siotted well screen fitted with a PVC bottom cap. A 10-foot
screen was installed in the well. The annular space between the well screen and borehole was packed
with Morie No. 1 sand to a height of approximately 2 feet above the top of screen. A 2-foot annular seal,
consisting of bentonite pellets, was placed on top of the filter pack. The remainder of the well annulus was
backfilled with a cement grout to a height of approximately 1 foot beiow the ground surface. The well was
completed with a 2-foot-high stick-up. A 4- by 4-foot pad was placed at the ground surface surrounding

the well, keyed 1 foot into the well annulus. The monitoring well construction sheet is in Appendix C.

The well was developed 24 hours after instaliation. Groundwater temperature, pH, specific conductance,
dissolved oxygen, salinity, and turbidity were monitored during development. Approximately 200 gallons

of water were removed from the well during well development.

Static-Water-Level Measurements

To define groundwater flow directions and horizontal and vertical groundwater gradients, two rounds of
static-water-level measurements were collected. The first round of water-level measurements was collected
on August 7, 1995, the second on October 17, 1995. However, the team collected the water level
measurement for MW17-02 on October 18, 1995. Static-water levels were measured from the top of PVC
riser using an electronic water-level indicator (M-scope) or an interface probe and recorded to the nearest

0.01 foot. The water-table elevation ranged from approximately 6.32 to 7.17 feet above MSL during the
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Site 17 - Monitoring Well Characteristics Summary

Table 19-1

NWS Earle, Colts Neck, New Jersey

Monitoring Well
Number

Total
Depth™
(feet)

Ground Surface Elevation® Diameter | Screened | Filter Pack
Interval Interval
Top of Top of PVC Top of (inches) Depth® Depth"(3)
Concrete Riser Standpipe (feet) (feet)

Date
Installed

Pad
MW17-01 19 16.88 18.58 18.82 9-19 8-195 5/13/92

4
MW17-02% 16 12.10 11.55 12.04 4 11-16 9-13 5/11/92
MW17-03 16 11.84 14.09 14.24 4 11-16 10-17.5 5/12/92
MW17-04 15.8 12.58 14.95 15.15 4 3.8-158 25-16 5/12/92
MW?7-05 18 156.24 14.56 14.70 2 7-17 5-18 7/12/95

Note: All wells were constructed with Schedule 40 polyviny! chloride (PVC) well casing.
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1) In feet below grade. Reading obtained during monitoring well installation. See Table 19-2 for more accurate measurements.
2) In feet above mean sea level.

3) Filter pack extends beneath screened interval.
4) Well is flush mounted.




first round of measurements and from approximately 6.41 to 7.55 feet above MSL during the second round

of measurements. Water-level measurements are summarized in Table 19-2.

roundwater lin

Groundwater in the newly installed well and the existing wells was analyzed to evaluate groundwater quality
and to provide data for use in the risk assessment and the evaluation of remedial action alternatives.
MW17-02 could not be found and was therefore not sampled. Four monitoring wells (MW17-01, MW17-03,
MW17-04, and MW17-05) were sampled in late July and early August 1995. Field measurements coliected
during purging were pumping rate, water-level measurements, pH, conductivity, temperature, turbidity,
dissolved oxygen, and salinity. Prior to sampling, B&R Environmental purged the wells, using the micro-
purge protocol, to reduce turbidity until groundwater parameters stabilized within acceptable limits. Care
was taken to ensure littie or no drawdown in water levels occurred throughout the purging and sampling

processes.

Four groundwater samples (17 GW 01, 17 GW 03, 17 GW 04, and 17 GW 05) were submitted to Lancaster
Laboratories for TCL VOC, TCL SVOC, TAL metals, TOC, COD, phosphate, ammonia, chloride, sulfate,
nitrite/nitrate, and BOD analyses. TCL pesticides/PCBs analysis was performed on 17 GW 01, and turbidity
was performed on 17 GW 03 and 17 GW 04. Sample log sheets are presented in Appendix D.

19.3.4 Surface Soil Sampling

One surface soil sample (17 SS 01) was collected in August 1995, in an eroded area of deposition, to
gauge impacts to soil being transported into the marsh (Figure 19-1). The surface soil material, which
consisted of light brown/tan silty sand with some trash, was submitted to Lancaster Laboratories for TCL
VOC, TCL SVOC, TCL pesticides/PCBs, and TAL metals analyses. Sample log sheets are presented in
Appendix D. The sample was collected from 0 to 6 inches bgs using a stainless-steel trowel and was

placed directly into the appropriate bottleware. The surface vegetation was removed before sampling.

19.4 SITE CHARACTERISTICS

19.4.1 Geology

Regional mapping places Site 17 within the outcrop area of the Englishtown Formation. The Englishtown
Formation ranges between 35 and 150 feet in thickness and the soil borings are no more than 20 feet

deep. The lithology of the sediments encountered in the on-site borings generally agrees with the
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TABLE 19-2
SITE 17 STATIC WATER-LEVEL MEASUREMENT SUMMARY
NWS EARLE, COLTS NECK, NEW JERSEY

August 7, 1995 October 17, 1995
Monitoring
Well Number Depth to Top of Elevation of Depth to Top of Elevation of
Water Table” | PVC | Water Table’® | Water Table'” | PVC Water Table®
(feet) Riser® (feet) Riser'?

- - |
MW17-01 11.41 18.58 7.17 11.75 18.58 6.83
MW17-02 not found 11.55 - 4.89* 11.55 6.66
MW17-03 7.29 14.09 6.80 7.68 14.09 6.41
MW17-04 8.63 14.95 6.32 7.40 14.95 7.55
MwW17-05 7.50 14.56 7.06 7.79 14.56 6.77

(1) In feet below top of riser
(2) In feet above mean sea level
* Water-ievel measurement taken on October 18, 1995.
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published description of the Englishtown Formation. In general, the borings encountered fill material and yellowish-brown,

olive brown, and gray silty sand, clayey sand and sand, olive brown silt, and gray clay.

Based upon the boring log descriptions, the wells and borings penetrated fill material and the Englishtown Formation.

19.4.2 Hydrogeology

Groundwater in the fill material and the Englishtown aquifer beneath the site occurs under unconfined conditions and the
fill material and formation are interpreted to be hydraulically interconnected. Static-water-level measurements and water-
table elevations are summarized in Table 19-2. Groundwater elevations for August 1995 and October 1995 are contoured
on Figures 19-2 and 19-3, respectively. The direction of shallow groundwater flow in the aquifer, as indicated by both the
August and October groundwater contour maps, is toward the northwest. There does not appear to be a significant

seasonal variation in groundwater flow direction.

Based upon the boring log descriptions, the wells are screened across the contact between the fill material and the

Englishtown Formation.

19.5 NATURE AND EXTENT OF CONTAMINATION

19.5.1 Surface Soils

One site-related surface soil sample (17 SS 01) was collected at Site 17 (Figure 19-1). Tables 19-3 and 19-4 present the
occurrence and distribution of inorganic chemicals detected in site-related surface soil samples and compares them to
background as presented in Section 31. Table 19-3a presents a comparison of detected compounds to ARARs and TBCs.
Figure 19-4 shows sample locations and concentrations of compounds which exceed ARARs and TBCs.

19.5.1.1 Inorganics

Concentrations of metals in 17 SS 01 were within the ranges found in background samples.

19.5.1.2 Organics

4,4'-DDT was detected in background surface soil samples in the concentration range of 43 ug/kg to 420 ug/kg. The

pesticide compound was detected in the surface soil sample at Site 17 at a much lower concentration of 1.2 ug/kg.
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TABLE 19-3

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SURFACE SOILS AT SITE 17
NWS EARLE, COLTS NECK, NEW JERSEY )

{mg/kg)

BACKGROUND SITE-RELATED

FREQUENCY OF RANGE OF 2 X AVERAGE FREQUENCY OF RANGE OF AVERAGE MEAN > | REPRESENTATIVE
SUBSTANCE DETECTION POSITIVE DETECTION | BKGD CONCENTRATION DETECTION POSITIVE DETECTION | CONCENTRATION |2 X BKGD | CONCENTRATION
ALUMINUM 4/ 4 1710 - 5310 6152.50 1/ 1 525 525 NO 525
ARSENIC 4/ 4 1.35 - 14.4 13.43 1/ 1 2.3 2.3 NO 2.3
{BARIUM 4/ 4 1.85 - 31 22.53 1/1 3.2 3.2 NO 3.2
{BERYLLIUM 1/ 4 0.28 0.39 1/ 1 0.049 0.049 NO 0.048
CADMIUM 1/ 4 0.57 0.67 1/ 1 0.098 0.098 NO 0.098
CALCIUM 4/ 4 40.1 - 519 551.80 171 129 129 NO 129
CHROMIUM 4/ 4 7.8 - 59.5 69.05 1/1 5.4 5.4 NO 5.4
COBALT 2/ 4 0.75 - 5 3.15 1/ 1 0.27 0.27 NO 0.27
COPPER 4/ 4 0.97 - 8.4 10.06 1/ 1 2.2 2.2 NO 2.2
HIRON 4/ 4 3745 - 62500 52402.50 1/1 3060 3060 NO 3060
liLeaD 4/ 4 1.8 - 39.4 37.30 1/ 1 7.5 7.5 NO 7.5
IMAGNESIUM 4/ 4 71.7 - 619 578.85 1/ 1 95.5 95.5 NO 95.5
IMANGANESE 4/ 4 3.45 - 214 128.33 1/ 1 9.9 9.9 NO 9.9
IMERCURY 4/ 4 0.035 - 0.17 0.18 1/1 0.019 0.019 NO 0.018
[INICKEL 2/ 4 1.8-7.2 5.18 1/ 1 1.3 1.3 NO 1.3
POTASSIUM 4/ 4 95 - 792 912.50 171 104 104 NO 104
SODIUM 4/ 4 17.5 - 86.2 78.30 1/ 1 444 444 YES 444
VANADIUM 4/ 4 11.05 - 64 70.13 1/ 1 6 6 NO 6
ZINC 3/ 4 1.1 - 27.6 22.80 1/1 10.4 10.4 NO 10.4

Note: Selected COPCs are indicated in boldface type.
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TABLE 19-4

OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SURFACE SOIL AT SITE 17
NWS EARLE, COLTS NECK, NEW JERSEY

{ug/kg)
BACKGROUND SITE-RELATED
FREQUENCY OF RANGE OF REPRESENTATIVE| FREQUENCY OF RANGE OF REPRESENTATIVEH
SUBSTANCE { DETECTION |POSITIVE DETECTION|CONCENTRATION| DETECTION |POSITIVE DETECTION|CONCENTRATION
4,4-DDT 2/4 43 - 420 355.71 K 1.2 1.2

ORESST7T.XLS 2/22/36 11:21 AM
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TABLE 19-3a

06/17/96 FINAL
COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 17 Page ;
NWS EARLE, COLTS NECK, NEW JERSEY

SAMPLE NUMBER: 178501 .- .- .-- - .- ARARS & TBCs

LOCATION: 175501 .- - . . . NJDEP Soil NJDEP Soil NJDEP Soil
DATA SOURGCE: 1995 RI Besidential Non-Residential Impact to

Direct Contact Direct Contact Groundwater
Cleanup Criteria | Cleanup Criteria | Cleanup Criteria

INORGANICS mg/kg mglkg mg/kg ma/kg
aluminum 525 - - -
arsenic 23 20.0 200 -
barium 32 700 47000 -
beryllium 0.049 1.00 1.00 -
cadmium 0.10 1.00 100 -
calcium 129 - - -
chromium, total 54 J - 500 -
cobalt 0.27 - - -
copper 22 600 600 -

iron 3060 - - -
lead 7.5 400 600 -
magnesium 95.5 - - -
manganese 9.9 - - -
mercury 0.019 14.0 270 -
nickel 1.3 250 2400 -
potassium 104 - - -
sodium 444 - - -
vanadium 6.0 370 7100 -
zinc 10.4 J 1500 1500 -
PESTICIDES ug/kg ug/kg uglkg ug/kg
4,4'.DDT 1.2 J 2000 9000 500000
dieldrin 0.085 R 42.0 180 50000
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TABLE 19-3a
COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 17
NWS EARLE, COLTS NECK, NEW JERSEY

Footnotes to sample results:

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics).

uJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria.

No Value - Constituent was not analyzed for in this sample.

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria.

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria.
R - Positive result is considered rejected based on exceedance of data validation quality control criteria.

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification.

E - Result exceeds one or more of the selected ARARs.

Footnotes to soil criteria:

- No standard is available for this chemical in this classification.

FINAL
PAGE 2



19.5.2 Sediment

Four site-related sediment samples (17 SD 01 through 17 SD 04) were collected in Site 17 (Figure 19-1).
Tables 19-5 and 19-6 present the occurrence and distribution of inorganic and organic chemicals in site-
related samples and compare them to background. Table 19-6 presents the occurrence and distribution
of organic chemicals in Site 17 background and site-related samples. Tables 19-5a and 19-5b present a
comparison of detected compounds to ARARs and TBCs. Figure 19-4 shows sample locations and
concentrations of compounds which exceed ARARs and TBCs.

19.5.2.1 Inorganics

Slightly higher concentrations of several metals were seen in two of the three sediment samples collected
at Site 17. 17 SD 02 and 17 SD 03 exhibited concentrations greater than background for the following
metals: arsenic, barium, iron, lead, and manganese. Sample 17 SD 02 revealed elevated levels of copper,
nickel, selenium, and zinc. Low concentrations, near the instrument detection limit, were observed in
sample 17 SD 02 for cadmium and selenium (these metals were not found in background sediment
samples).

19.5.2.2 Organics

The PAH compounds dibenz(a,h)anthracene, acenaphthene, acenaphthylene, naphthalene, and anthracene
(concentration range 4 ug/kg to 1,000 ug/kg) were found in at least one site-related sediment sample but
were not detected in the associated background sediment samples. The maximum concentrations of PAHs
were observed in sample 17 SD 03. 17 SD 03 exhibited PAH levels greater than the range of background
samples; levels in 17 SD 02 were similar to slightly greater than background, and levels in 17 SD 01 were
within the range of background.

Bis(2-ethylhexyl) phthalate, di-n-butyi phthalate, diethyl phthalate, and butylbenzyl phthalate were detected
in site-related sediment samples but were not detected in the associated background sediment samples.
Bis(2-ethylhexyl) phthalate was present at the highest concentrations (9,400 ug/kg in sample 17 SD 03 and
4,400 ug/kg in 17 SD 02). Aroclor 1260 was detected in 17 SD 02 at 80 ug/kg and 17 SD 03 at 31 ug/kg
but was not detected in background samples. The Aroclor 1260 result for 17 SD 03 was qualified (R),
rejected, based on data validation, and cannot be used for risk assessment. 4-Methylphenol (420 ug/kg
to 820 ug/kg), isophorone (75 ug/kg), endosulfan Il, alpha-chlordane, and methoxychlor were detected in
at least one site-related sediment sample but were not detected in the associated background sediment
sampies. The following pesticide compounds were detected at concentrations greater than the ranges of
background samples in one or more site-related sediment samples: 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, and
gamma chlordane.

NAVY\5803\SITES\105016 19-16
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TABLE 19-5
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SEDIMENT AT SITE 17
NWS EARLE, COLTS NECK, NEW JERSEY
{mg/kg)

BACKGROUND SITE-RELATED
FREQUENCY OF RANGE OF 2 X AVERAGE FREQUENCY OF RANGE OF "AVERAGE MEAN > | REPRESENTATIVE

SUBSTANCE DETECTION POSITIVE DETECTION | BKGD CONCENTRATION DETECTION POSITIVE DETECTION CONCENTRATION |2 X BKGD | CONCENTRATION
ALUMINUM 3/3 839 - 3940 5492.67 4/ 4 745 - 19300 7306.25 YES 19300
ARSENIC 2/ 3 2.4 - 6.2 5.95 4/ 4 4 - 36.3 16.225 YES 36.3
BARIUM 3/3 3.9 - 106 14.07 4/ 4 2.4 - 71.8 27.425 YES 71.8
IBERYLLIUM 1/ 3 0.57 0.67 3/ 4 0.11 - 1.2 0.52875 NO 1.2
CADMIUM NOT DETECTED - - 2/ 4 0.23 - 3.1 1.0475 YES 2.67
CALCIUM 3/3 179 - 518 685.33 4/ 4 125 - 4660 1695.25 YES 4660
CHROMIUM 3/ 3 4.3 - 56 4313 47 4 6.8 - 53.5 22.825 NO 53.5
COBALT 1/ 3 2.1 3.30 3/ 4 0.58 - 6.4 2.595 NO 6.4
COPPER 3/3 1.5 - 13 12.47 4/ 4 2 - 991 32.8 YES 99.1
firoN 3/3 228 - 7650 6578.67 4/ 4 5640 - 49700 20907.5 YES 49700
[LEAD 3/3 4.6 - 34.3 30.60 4/ 4 5.2 - 126 54.5 YES 126
[IMAGNESIUM 3/3 60.7 - 256 306.47 4/ 4 117 - 3120 1094 YES 3120
|[MANGANESE 3/3 4.6 - 9.2 13.80 4/ 4 4- 74.8 32.075 YES 74.8
IMERCURY 1/ 3 0.068 0.05 3/ 4 0.02 - 0.32 0.126 YES 0.32
[INfCKEL 2/ 3 21- 6 7.93 3/ 4 2.9 - 27.6 9.6625 YES 27.6
[POTASSIUM 2/ 3 86.1 - 681 589.40 4/ 4 235 - 3350 1377.75 YES 3350
SELENIUM NOT DETECTED - - 4/ 4 0.93- 7.4 2.9075 YES 7.4
SODIUM 3/ 3 26.6 - 116 115.27 4/ 4 50.2 - 870 445.05 YES 870
THALLIUM NOT DETECTED - - 1/ 4 1.5 1.08 YES 1.5
VANADIUM 3/3 5.9 - 42.7 36.93 4/ 4 9.4 - 101 42.5 YES 101
ZINC 3/3 14.2 - 26.9 37.33 4/ 4 7.3 - 242 79.675 YES 242

Note: Selected COPCs are indicated in boldface type.

RSO17T.XLS 7/9/96 3:58 PM




TABLE 19-6
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SEDIMENT AT SITE 17
NWS EARLE, COLTS NECK, NEW JERSEY

(uglkg)
BACKGROUND SITE-RELATED
FREQUENCY OF RANGE OF REPRESENTATIVE| FREQUENCY OF RANGE OF REPRESENTATIVE

SUBSTANCE DETECTION | POSITIVE DETECTION| CONCENTRATION| DETECTION |POSITIVE DETECTION | CONCENTRATION
2-METHYLNAPHTHALENE NOT DETECTED . . 1/4 170 170
4,4'.DDD 2 3 49 - 21 21 214 26 - 58 58
4,4 DDE 1 3 1.7- 1.7 1.7 314 27 - 98 98
4,4'DDT 1 3 19- 19 19 314 13 - 59 59
4-METHYLPHENOL NOT DETECTED 214 420 - 820 820
ACENAPHTHENE NOT DETECTED 1/4 340 340
ACENAPHTHYLENE NOT DETECTED 174 89 89
ALPHA-CHLORDANE NOT DETECTED 24 45 8.1 8.1
ANTHRACENE NOT DETECTED 114 1000 1000
AROCLOR-1260 NOT DETECTED . . 213 31- 80 80.00
BENZO(A)ANTHRACENE 2 3 140 - 560 560 204 500 - 2600 2238.12
{IBENZO(A)PYRENE 2 3 160 - 590 590 314 41 - 2600 2600
[IBENZO(B)FLUORANTHENE 2 3 150 - 490 490 34 62 - 5000 5000
|IBENZO(G,H,IPERYLENE 2 3 130 - 380 380 214 530 - 3100 2658.84
(IBENZO(K)FLUORANTHENE 2 3 150 - 470 470 2/4 260 - 1300 1125.81
(IBISi2-ETHYLHEXYLIPHTHALATE | NOT DETECTED 214 4400 - 9400 9400
IBUTYLBENZYLPHTHALATE NOT DETECTED 114 610 610
CARBAZOLE NOT DETECTED - - 1/4 630 630
[ICHRYSENE 2 3 250 - 940 940 44 52 - 3100 3100
[IDI-N-BUTYLPHTHALATE NOT DETECTED 1/4 140 140
|IDIBENZ(A, H)ANTHRACENE NOT DETECTED 114 820 820
[IDIBENZOFURAN NOT DETECTED . . 1/4 220 220
{IDIETHYLPHTHALATE 1 3 4 44 4 24 43 - 100 100
[[ENDOSULFAN I NOT DETECTED . . 1/4 0.21 0.21
[IFLUORANTHENE 2 3 300 - 1800 1800 414 86 - 4700 4700
[IFLUORENE 13 190 190 190 114 590 590
(lGAMMA-CHLORDANE 1 3 0.095 0.095 0.095 2/4 5. 7.8 7.8
(INDENO(1,2,3-CD)PYRENE 2 3 110 - 310 310 214 420 - 2200 1894.78
{ISOPHORONE NOT DETECTED - 114 75 75
[IMETHOXYCHLOR NOT DETECTED 214 1.6 - 3.9 3.90
[INAPHTHALENE NOT DETECTED 114 160 160
[[PHENANTHRENE 2 3 200 - 1900 1900 2 4 510 - 4200 3576.05
{lPYRENE 2 3 350 - 1900 1900 4 4 80 - 7000 5978.13
(ITOLUENE 1 3 480 - 480 480 1 4 4 4

ORESD17T.XLS 2/22/96 11:29 AM
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TABLE 19-5a

07/15/96 FINAL
COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCs - SITE 17 Page 1
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 17SD01 17SD02 17SD03 17SD04 ARARS & TBCs
LOCATION: 17SD01 17SD02 17SD03 175D04 Sediment
Ecological
DATA SOURCE: 1995 R 1995 R! 1995 RI 1995 R! -,
Toxicity
Threshold Values
INORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg
aluminum 1410 19300 J| 7770 J 745 -
arsenic 114 E J 36.3 E J 13.2 E J 4.0 8.20
barium 33 71.8 E J 322 J 24 40.0 B
beryllium 0.11 1.2 J 0.72 J 0.17 U -
cadmium 0.23 31 E J 1.1 uJ 0.62 U 1.20 L
calcium 336 4660 JI 1260 J 125 -
chromium, total 10.8 J 53.5 J 20.2 J 6.8 81.0
cobalt 0.58 6.4 J 2.8 J 1.2 U 50.0 T
copper 4.0 99.1 E J 26.1 J 2.0 34.0
iron 7790 49700 Ji 20500 J| 5640 -
lead 109 126 E J 75.9 E J 52 J 47.0 L
magnesium 241 3120 J| 898 J 17 -
manganese 15.7 748 J 33.8 J 4.0 460
mercury 0.020 032 E J 016 E J 0.0080 u 0150 L
nickel 2.9 276 E J 7.2 J 1.9 U 21.0 L
potassium- 606 3350 Ji 1320 Jl 235 -
selenium 1.1 J 74 J 22 J 0.93 J -
sodium 50.2 695 J| 165 J| 870 -
thallium 1.5 36 uJ 1.3 (VA 0.74 u -
vanadium 16.9 101 J 427 J 9.4 -
zinc 12.0 Ji 242 E J 57.4 J 7.3 J 150 L
SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg
2-methylnaphthalene 360 U] 2100 uJ 170 J 410 U 330 F
4-methyiphenol 360 U] 420 J| 820 J| 410 U -
acenaphthene 360 U] 2100 UJ| 340 Jj 410 U 620 Q
acenaphthylene 360 Ul 2100 uJ 89.0 E J| 410 u 440 L
anthracene 360 uUj 2100 UJ| 1000 E J 410 u 330 F
benzo(a)anthracene 360 ] 500 E J| 2600 E J 410 U 330 F
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TABLE 19-5a

07/15/96 FINAL
COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCs - SITE 17 Page 2
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 17SD01 17SD02 17SD03 17SD04 ARARS & TBCs
LOCATION: 17SD01 178D02 17SD03 17SD04 Sediment
Ecological
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI .
Toxicity
Threshold Values
SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg
benzo(a)pyrene 360 U 490 E J| 2600 E J 41.0 J 430 L
benzo(b)fluoranthene 360 U] 1000 E J| 5000 E J 62.0 J 330 F
benzo(g,h,i)perylene 360 U 530 E J| 3100 E J| 410 U 330 F
benzo(k)fluoranthene 360 Uj 260 J| 1300 E J| 410 U 330 F
bis(2-ethylhexyl)phthalate 360 u| 4400 J| 9400 J 410 ] 890000000 S
butylbenzylphthalate 360 Ul 2100 UJ| 610 Ji 410 U 11000 Q
carbazole 360 Ul 2100 UJ| 630 J| 410 U 330 F
chrysene 68.0 J 690 E J| 3100 E J 52.0 J 330 F
di-n-butylphthalate 360 Ul 2100 uJ 140 J 410 U 11000 P
dibenz(a,h)anthracene 360 Ul 2100 (UN) 820 E J 410 U] 330 F
dibenzofuran 360 Ul 2100 uJdi 220 J| 410 U 2000 P
diethylphthalate 360 Ul 2100 uJi 100 J 43.0 J 630000 P
fluoranthene 130 J| 930 J| 4700 E J 96.0 J 2900 Q
fluorene 360 Ul 2100 uJ| 590 E J| 410 U 540 P
indeno(1,2,3-cd)pyrene 360 u| 420 £ J| 2200 € J 410 U 330 F
isophorone 360 U] 2100 uJ 75.0 J 410 U -
naphthalene 360 Uj 2100 uJ 160 J 410 U 480 P
phenanthrene 360 V) 510 4200 E J 410 U 850
pyrene 120 J 1i00 E J| 7000 E J 80.0 J 660 L
VOLATILES ug/kg ug/kg ug/kg ug/kg ug’kg
toluene 11.0 u 62.0 ud 40 J 12.0 U 670 P
PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg
4,4-DDD 1.6 R 58.0 E J 26.0 E J 41 U 1.60
4,4'-DDE 27.0 E 98.0 E J 98.0 E J 0.36 R 2.20
4,4-DDT 59.0 E 30.0 E J 13.0 E J 41 U 1.60 L
Aroclor-1260 n/a 80.0 J 31.0 J 41.0 U -
alpha-chlordane 1.8 U 8.1 E JN 2.2 R 45 J 7.00 0
delta-BHC 1.8 U 11.0 uJ 3.8 uJ 0.094 R -
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TABLE 19-5a

07/15/96 FINAL
COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCs - SITE 17 Page 3
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 17SD01 17SD02 17SD03 17SD04 ARARS & TBCs
LOCATION: 17SD01 17SD02 17SD03 17SD04 Sediment
Ecological
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI .
Toxicity
Threshold Values
PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg
dieldrin 36 U 21.0 (VN 7.3 uJ 0.026 R 52.0 Q
endosulfan ii 36 u 21.0 uJ 7.3 uJ 0.21 JN 5.40 P
gamma-BHC (Lindane) 0.037 R 11.0 uJ 38 uJ 21 U -
gamma-chlordane 1.8 U 7.8 E JUN 20 R 5.0 7.00 0
heptachlor epoxide 1.8 U 0.63 R 38 uJ 21 ) 5.00 o]
methoxychlor 18.0 U 39 J 16 J 21.0 U 19.0 P
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TABLE 19-5a
COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 17 FINAL
NWS EARLE, COLTS NECK, NEW JERSEY PAGE 4

Footnotes to sample results:

u
uJ

No Value -

UR
J
R
N
E

- Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics).

- Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria.
Constituent was not analyzed for in this sample.

- Nondetected result is considered rejected based on exceedance of data validation quality control criteria.

- Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality contral criteria.

- Paositive result is considered rejected based on exceedance of data validation quality control criteria.

- Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification.

- Result exceeds one or more of the selected ARARs.

Footnotes to sediment ecological toxicity criteria:

- No standard is available for this chemical in this classification.
- Source: Baudo, R., J. Geisy and H. Muntau. eds. 1990. Sediments: Chemistry and Toxicity of In-Place Poliutants. Lewis Publishers, Inc. Ann Arbor, M.

- Source: USEPA. 1894c. Draft Region IV Waste Management Division Sediment Screeing Values for Hazardous Waste Sites. 2/16/94 Revision.

Effects Range-Low. Source: Long E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of Adverse Biological Effects within Ranges of Chemical Concentrations
in Marine and Estuarine Sediments. Environmental Management. 19:81-97.
- Effects Range-Low. Source: Long, E. R. and L. G. Morgan. 1991. The Potential for Biological Effects of Sediment-Sorbed Contaminants Tested in the National Status
and Trends Program. NOAA Technical Memorandum NOS OMA 52, National Oceanic and Atmospheric Administration, Seattle, WA.
- Ontario screening level. Source: Ontario Ministry of the Environment (OME). 1992. Guidelines for the Protection and Management of the Aquatic Sediment Quality in
Ontario. Log 92-2309-067, PIBS 1962.
- Sediment quality benchmark using equipartition. Source: USEPA. 1936. ECO Update. Volume 3: Number 2. EPA 540/F-35/038.
- Sediment quality criterion. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540/F-85/038.
- Sediment screening benchmark. Source: Suter, G. W., and J. B. Mabrey. 1994. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects
on_Aquatic Biota. Oak Ridge National Laboratory, Dak Ridge, TN.
. Threshold for soils. Source: Direction des Substances Dangereuses. 1988. Contaminated Sites Rehabilitation Policy. Gouvernement du Quebec. Ministere de L'Environment.
Sainte-Foy, Quebec, Canada. In: R.L. Siegrist. 1989. International Review of Approaches for Establishing Cleanup Goals for Hazardos Waste Contaminated Land. Institute
for Georesearch and Poliution Research. Norway.
- Screening value for wet soil. Source: Will, M.E., and G.W. Suter. 1994. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Terrestrial
Plants: 1994 Revision. Qak Ridge National Laboratory.
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06/18/96

TABLE 19-5b

FINAL
COMPARISON OF SEDIMENT MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCs - SITE 17 Page 1
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 17SD01 17SD02 17SD03 178D04 ARARS & TBCs
LOCATION: 17SDO1 17SD02 17SD03 17SD04 Sediment
Ecological
DATA SOURCE: 1995 RI 1995 R 1995 RI 1995 RI .
Toxicity
Threshold Values
MISCELLANEOUS
moisture % 7.5 83.5 54.9 18.7 -
pH 7.0 57 J 6.0 J 6.6 -
total organic carbon mg/kg 740 110000 Ji 30000 J 680 -
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TABLE 19-5b
COMPARISON OF SEDIMENT MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 17 FINAL
NWS EARLE, COLTS NECK, NEW JERSEY PAGE 2

Footnotes to sample results:

]
uJ

- Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics).

- Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria.

No Value - Constituent was not analyzed for in this sample.

UR
J
R
N
E

- Nondetected result is considered rejected based on exceedance of data validation quality control criteria.

- Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria.
- Positive result is considered rejected based on exceedance of data validation quality control criteria.

- Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification.

- Result exceeds one or more of the selected ARARs.

Footnotes to sediment ecological toxicity criteria:

~ = o

- No standard is available for this chemical in this classification.
- Source: Baudo, R., J. Geisy and H. Muntau. eds. 1990. Sediments: Chemistry and Toxicity of In-Place Pollutants. Lewis Publishers, Inc. Ann Arbor, MI.

- Source: USEPA. 1994c. Draft Region IV Waste Management Division Sediment Screeing Values for Hazardous Waste Sites. 2/16/94 Revision.

- Effects Range-Low. Source: Long E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of Adverse Biofogical Effects within Ranges of Chemical Concentrations
in Marine and Estuarine Sediments. Environmental Management. 19:81-97.

- Effects Range-Low. Source: Long, E. R. and L. G. Morgan. 1991. The Potential for Biological Effects of Sediment-Sorbed Contaminants Tested in the National Status
and Trends Program. NOAA Technical Memorandum NOS OMA 52, National Oceanic and Atmospheric Administration, Seattle, WA.

- Ontario screening level. Source: Ontario Ministry of the Environment (OME). 1992. Guidelines for the Protection and Management of the Aquatic Sediment Quality in
Ontario. Log 92-2309-067, PIBS 1962.

- Sediment quality benchmark using equipartition. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540/F-95/038.
- Sediment quality criterion. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540/F-95/038.

- Sediment screening benchmark. Source: Suter, G. W., and J. B. Mabrey. 1994. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects
on Aquatic Biota. Oak Ridge National Laboratory, Oak Ridge, TN.

- Threshold for soils. Source: Direction des Substances Dangereuses. 1988. Contaminated Sites Rehabilitation Policy. Gouvernement du Quebec. Ministere de L'Environment.
Sainte-Foy, Quebec, Canada. In: R.L. Siegrist. 1989. International Review of Approaches for Establishing Cleanup Goals for Hazardos Waste Contaminated Land. Institute
for Georesearch and Pollution Research. Narway.

- Screening value for wet soil. Source: Will, M.E., and G.W. Suter. 1994. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Terrestrial
Plants: 1994 Revision. 0ak Ridge National Laboratory.




K\CADD\58@3\S817-TBLOGN ©7/8/98 TAD

%‘45 i il LEGEND
\fﬂ_/’ : ¥ O SURFACE SOIL SAMPLE LOCATION
e " L @ MONITORING WELL LOCATION
17GWa4 @ SURFACEWATER AND SEDIMENT SAMPLE LOCATION _N
. A SEDIMENT SAMPLE LOCATION
! % arsenic 19.7 ug/L
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19.5.2.3 Miscellaneous Parameters

Four sediment samples collected at Site 17 were analyzed for moisture, pH, and TOC. Two sediment
samples (17 SD 01 and 17 SD 04) contained pH levels exceeding maximum sediment background leveis.

19.5.3 Groundwater

Four site-related groundwater samples (17 GW 01, 17 GW 03, 17 GW 04, and 01 GW 05) were collected
at Site 17 (Figure 19-1). Table 19-7 presents the occurrence and distribution of inorganic chemicals
detected in site-related groundwater samples and compares them to background. No organic compounds
were detected in site-related groundwater samples. Tables 19-7a and 19-7b present a comparison of
detected compounds to ARARs and TBCs. Figure 19-4 shows sample locations and concentrations of
compounds which exceed ARARs and TBCs.

19.5.3.1 Inorganics

Most metals were present in site-related samples at concentrations similar to background. Arsenic,
barium, cadmium, and iron were detected at levels greater than the range of background samples in
sample 17 GW 04. This sample contained a very high sodium level (1.6 percent).

19.5.3.2 Miscellaneous Parameters

Miscellaneous parameter analyses of four groundwater samples at Site 17 consisted of ammonia, BOD,
COD, chiorides, sulfates, TOC, phosphates, and turbidity. Results are presented in Appendix A. MW17-
03 and MW17-01 (downgradient) along with MW17-05 (crossgradient and adjacent to the landfill) revealed
greater concentrations of indicator parameters than MW17-01 (upgradient). COD, TOC, and phosphates
were detected in MW17-04 and MW17-05 in concentrations greater than maximum background levels.
MW17-04 also contained ammonia, chloride, and sulfate concentrations above background. Chloride
concentrations in MW17-04 were very high (31,000 mg/L). Sulfate was detected at levels exceeding
maximum background levels in MW17-01, MW17-03, and MW17-04. With the exception of very high
chloride concentrations in MW17-04, none of the other indicator parameters were high enough to be within
a range typically associated with concentrated landfill leachate (Chian and DeWalle, 1976; ASCE, 1976;
Brunner and Keller, 1972).

19.5.4 Surface Water

Four site-related surface water samples (17 SW 02 through 17 SW 04) were collected at Site 17 (Figure
19-1). Table 19-8 presents the occurrence and distribution of inorganic chemicals detected in site-related
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TABLE 19-7

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN GROUNDWATER AT SITE 17
NWS EARLE, COLTS NECK, NEW JERSEY

{ug/L)

[ BACKGROUND SITE-RELATED

FREQUENCY OF RANGE OF 2 X AVERAGE FREQUENCY OF RANGE OF AVERAGE MEAN > | REPRESENTATIVE |
SUBSTANCE DETECTION POSITIVE DETECTION CONCENTRATION DETECTION POSITIVE DETECTION CONCENTRATION {2 X BKGD?| CONCENTRATION
ALUMINUM* 3/ 3 1320 - 2090 3386.67 4/ 4 96.8 - 2090 1261.70 NO 2090
ARSENIC 1/ 3 5.1 - 5.1 5.60 3/ 4 4.2-19.7 8.14 YES 19.7
BARIUM 3/ 3 30.4 - 78.1 105.47 4/ 4 16 - 590 193.43 YES 590
{[BERYLLIUM* 2/ 3 0.23 - 4.5 3.19 2/ 4 1.4 - 4.5 1.50 NO 4.5
CADMIUM* 3/ 3 0.43 - 7 5.29 3/ 4 0.43 - 8.3 2.45 NO 7.05
CALCIUM 3/ 3 11000 - 24100 38066.67 4/ 4 1700 - 517000 134247.50 YES 434535.21
CHROMIUM NOT DETECTED - - 27 4 1.1- 46 1.67 YES 3.99
COBALT* 3/3 3.2 - 24.7 23.67 4/ 4 0.72 - 24.7 10.41 NO 24.7
COPPER NOT DETECTED - - 3/ 4 0.83 - 2.5 1.18 YES 2.5
{IRON"* 3/3 1400 - 95200 66846.67 4/ 4 1400 - 54300 19450.00 NO 54300
|LEAD NOT DETECTED - - 2/ 4 3.8-5.7 2.75 YES 5.7
[MAGNESIUM 3/ 3 8610 - 17300 26940.00 4/ 4 1440 - 89900 28207.50 YES 77010.79
[MANGANESE* 3/3 720 - 3040 3720.00 4/ 4 79.9 - 3040 1178.98 NO 3040
{MERCURY 1/ 3 0.044 - 0.044 0.03 1/ 4 0.054 0.02 NO 0.054
IINICKEL* 3/ 3 3.7 - 43.2 38.33 3/ 4 3.2-432 15.64 NO 43.2
POTASSIUM 3/ 3 3000 - 3620 6780.00 4/ 4 2460 - 92700 25300.00 YES 78173.52
SODIUM 3/3 15800 - 92500 127600.00 4/ 4 4780 - 15700000 3337370.00 YES 13164690.02
VANADIUM 17 3 1.1 - 1.1 1.14 37 4 1.1 - 18.1 7.43 YES 18.1
ZINC 2/ 2 18.9 - 30.9 49.80 2/ 4 3.8- 105 43.81 NO 10.5

Note: Selected COPCs are indicated in boldface type.
* - Indicates COPCs eliminated based on amended risk assessment.
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TABLE 19-7a

06/17/96 FINAL
COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCs - SITE 17 Page 4
NWS EARLE, COLTS NECK, NEW JERSEY

SAMPLE NUMBER: 17GWO01 17GWO03 17GW04 17GWO05 --- --- ARARS & TBCs

LOCATION: 17GWO1 17GW03 17GWO04 17GWO0S .- .- Maximum | Drinking Water NJDEP
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI Contaminant | Health Adwséry Groundwater

Level (MCL) | (Lowest Criterion Quality
Shown) Standard

INORGANICS ug/L ug/L ug/L ug/L ug/L ug/L ug/L
aluminum 2090 E 1360 E 96.8 1500 E J - - 200
arsenic 3.3 U 4.2 19.7 E 7.0 50.0 - 8.00
barium 49.7 118 590 16.0 2000 2000 al 2000
beryllium 45 E 14 0.11 u 0.11 u 4.00 4000 e 200
cadmium 0.43 0.87 83 E 0.38 u 5.00 5.00 e 4.00
calcium 11000 7290 517000 1700 - - -
chromium, total 1.1 1.0 U 1.0 U 46 100 100 a 100
cobalt 24.7 14.0 0.72 2.2 - - -
copper 0.77 U 0.83 1.0 25 1300 - 1000

iron 1400 E 10800 E 54300 E 11300 E - - 300

lead 1.5 uJ 57 J 15 uJ 38 J 15.0 - 10.0
magnesium 14500 6990 89900 1440 - - -
manganese 3040 E 732 E 864 E 79.9 E - - 50.0
mercury 0.0040 UJ 0.0040 UJ 0.0040 UJ 0.054 2.00 2.00 b 2.00
nickel 43.2 15.8 0.75 u 3.2 100 100 a 100
potassium 3000 3040 92700 2460 - - -
sodium 15800 28900 15700000 E 4780 - - 50000
vanadium 1.1 10.2 0.61 U 18.1 - R -
zinc 253 R 68.9 R 38 10.5 - 2000 al 5000
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TABLE 19-7a
COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 17
NWS EARLE, COLTS NECK, NEW JERSEY

Footnotes to sample results:

u
uw
No Value .
UR
J
R
N
E

- Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit {organics).

- Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality contro! criteria.

Constituent was not analyzed for in this sample.

- Nondetected result is considered rejected based on exceedance of data validation quality control criteria.
- Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria.
- Positive result is considered rejected based on exceedance of data validation quality control criteria.

- Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification.

- Result exceeds one or mare of the selected ARARs.

Footnotes to MCLs, MCLGs, or SMCLs:

- No standard is available for this chemical in this classification.

- Where applicable, value(s) represent the more stringent of criteria for total, cis-, and trans- isomers.
- Criteria are for total chromium.
- Action level 1300 ug/L for water treatment technology for public water supply systems.

- Action level 15 ug/L for water treatment technology for public water supply systems.

Footnotes to Health Advisories:

- No standard is available for this chemical in this classification.

- The listed health advisory criterion, lifetime adult, is equal to the most stringent of the EPA health advisories for this chemical.
- The listed health advisory criterion, long-term adult, is equal to the most stringent of the EPA health advisories for this chemical.
- The listed health advisory criterion, one-day child, is equal to the most stringent of the EPA health advisories for this chemical.
- The listed health advisory criterion, ten-day child, is equal to the most stringent of the EPA health advisories for this chemical.

- The listed health advisory criterion, long-term child, is equal to the most stringent of the EPA health advisories for this chemical.

FINAL

PAGE 2



TABLE 19-7b

06/18/98 COMPARISON OF GROUNDWATER MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCs - SITE 17 S:Z;L 1
NWS EARLE, COLTS NECK, NEW JERSEY

SAMPLE NUMBER: 17GWO01 17GW03 17GW04 17GW05 ARARS & TBCs

LOCATION: 17GWO1 17GW03 17GW04 17GW05 Maximum Drinking Water NJDEP
Contaminant Health Advisory Groundwater

DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI Level (MCL) (Lowest Criterion Quality

Shown) Standard

MISCELLANEOUS

ammonia nitrogen mg/L 1.0 U 1.0 U 5.0 E 1.0 - 30.0 0.500

biochemical oxygen demand mg/L 1.3 J 1.4 J 4.0 4.0 - - -

chemical oxygen demand mg/L 7.0 v 4.0 J 150 18.0 - - -

chloride mg/L 120 80.0 31000 E 9.0 - - 250

sulfate mg/L 180 410 550 E 16.0 500 - 250

total organic carbon mg/L 0.50 J 0.90 J 14.0 20 - - -

total phosphorus as PO4 mg/L 0.20 U 0.20 4] 1.2 0.20 - - R

turbidity ntu n/a 14.4 645 n/a - - -

LE-61
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TABLE 19-7b '
COMPARISON OF GROUNDWATER MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 17 FINAL
NWS EARLE, COLTS NECK, NEW JERSEY PAGE 2

Footnotes to sample results:

u
uJ

No Value -

UR
J
R
N
E

- Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit {organics).

- Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria.

Constituent was not analyzed for in this sample.

- Nondetected result is considered rejected based on exceedance of data validation quality control criteria.

- Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria.
- Positive result is considered rejected based on exceedance of data validation quality control criteria.

- Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification.

- Result exceeds one or more of the selected ARARs.

Footnotes to MCLs, MCLGs, or SMCLs:

- No standard is available for this chemical in this classification.

Footnotes to Health Advisories:

- No standard is available for this chemical in this classification.

- The listed health advisory criterion, lifetime adult, is equal to the most stringent of the EPA health advisories for this chemical.

- The listed health advisory criterion, long-term adult, is equal to the most stringent of the EPA health advisories for this chemical.
- The listed health advisory criterion, one-day child, is equal to the most stringent of the EPA health advisories for this chemical.

- The listed health advisory criterion, ten-day child, is equal to the most stringent of the EPA health advisories for this chemical.

- The listed health advisory criterion, long-term child, is equal to the most stringent of the EPA health advisories for this chemical.
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TABLE 19-8

OCCURRENCE AND DISTRIBUTION OF iINORGANICS IN SURFACE WATER AT SITE 17
NWS EARLE, COLTS NECK, NEW JERSEY

{ug/L)

[ BACKGROUND SITE-RELATED

FREQUENCY OF RANGE OF 2 X AVERAGE FREQUENCY OF RANGE OF AVERAGE MEAN > | REPRESENTATIVE
SUBSTANCE DETECTION POSITIVE DETECTION | BKGD CONCENTRATION DETECTION | POSITIVE DETECTION | CONCENTRATION |2 X BKGD | CONCENTRATION
ALUMINUM 3/3 265 - 409 705.33 3/ 3 1510 - 9680 5846.67 YES 9680
ARSENIC NOT DETECTED - - 3/3 6.8 - B8.6 38.47 YES 88.6
I(BARIUM 3/3 16.3 - 34 53.73 3/3 274 - 331 302.67 YES 331
BERYLLIUM 2/ 3 0.22 - 0.33 0.41 1/3 1.3 0.48 YES 1.3
CADMIUM 1/3 0.18 0.23 1/ 3 3.2 1.80 YES 3.2
CALCIUM 3/3 462 - 10100 9128.00 3/3 16500 - 52600 30233.33 YES 52600
CHROMIUM 3/ 3 0.72 - 2.6 2.71 2/ 3 13.9 - 20.4 12.85 YES 20.4
COBALT 3/ 3 0.81 - 1.9 2.54 2/ 3 3.6 - 6.2 3.72 YES 6.2
COPPER 2/ 3 1.1 - 9.8 7.40 3/3 16.9 - 65.1 35.50 YES 65.1
IRON 3/3 160 - 702 1040.00 3/3 32200 - 170000 81433.33 YES 170000
[[LEAD 1/ 3 4.4 3.43 3/3 11.8 - 77.1 47.03 YES 77.1
IMAGNESIUM 3/ 3 369 - 2770 2525.33 3/3 6430 - 19400 10866.67 YES 19400
[MANGANESE 3/3 14 - 65.5 59.93 3/ 3 176 - 646 404.33 YES 646
[[mercury 2/ 3 0.023 - 0.028 0.04 3/ 3 0.05 - 0.2 0.15 YES 0.2
[INICKEL 3/3 2.1-71 8.60 3/3 8.5 - 11 9.90 YES 1
[[PoTASSIUM 2/ 3 251 - 1850 1482.33 3/ 3 4020 - 11300 7020.00 YES 11300
[[SELENIUM 1/ 3 3.5 4.00 2/ 3 6.1 - 15.7 7.68 YES 15.7
SODIUM NOT DETECTED - - 3/3 50600 - 3000000 1035533.33 YES 3000000
THALLIUM 2/ 3 3.5-5.5 7.00 3/3 3.3 - 125 6.97 NO 12.5
VANADIUM 2/ 3 0.89 - 0.9 1.32 3/3 7.4 - 73.6 35.03 YES 73.6
ZINC 3/3 7.6 - 29.4 32.67 3/ 3 202 - 290 237.67 YES 290

Note: Selected COPCs are indicated in boldface type.
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surface water samples and compares them to background. No organics were found in surface water.
Tables 19-8a and 19-8b present a comparison of detected compounds to ARARs and TBCs. Figure 19-4
shows sample locations and concentrations of compounds which exceed ARARs and TBCs.

19.5.4.1 Inorganics

Higher concentrations of most metals were seen in site-related sample 17 SW 02. Metals present in this
sample at levels greater than background include aluminum, arsenic, barium, beryllium, cadmium,
chromium, cobalt, copper, iron, lead, manganese, selenium, vanadium, and zinc. Slightly elevated levels
were also observed for arsenic, barium, iron, manganese, vanadium, and zinc in 17 SW 03 and 17 SW
04 and aluminum, chromium, and lead in 17 SW 03. The presence of elevated levels of aluminum in 17
SW 02 and 17 SW 03 suggests that a significant portion of the metals in these samples may be present
in a suspénded rather than dissolved form.

19.5.4.2 Miscellaneous Parameters

Miscellaneous parameter analyses for three surface water samples at Site 17 consisted of ammonia, BOD,
COD, chiorides, nitrates, hardness, TOC, phosphates, and turbidity. Results are presented in Appendix
A. All the indicator parameters, except for nitrates, were detected above maximum surface water
background concentrations in all samples. Nitrate nitrogen concentrations in sample 17 SW 04 exceeded
background levels. None of the indicator parameters detected in the surface water samples were high
enough to be within range typically associated with concentrated landfill leachate (Chian and DeWaile,
1976; ASCE, 1976; Brunner and Keller, 1972).

19.6 CONTAMINANT FATE AND TRANSPORT

The behavior of contaminants in the environment at Site 17 is described in this subsection. Various
chemicals detected and their transport potential in the environment are discussed in Section 17.6.1.
Persistence of detected chemicals in the environment is discussed in Section 17.6.2. Section 17.6.3

presents a brief discussion of contaminant trends.

19.6.1 Detected Chemicals and Transport Potential

Analytical results for the media sampled at Site 17 indicate detectable amounts of PAHSs, pesticides, and
PCB compounds in sediment and several inorganics present in groundwater, sediment, and surface water.
The physical transport data for the detected contaminants are presented in Table 2-10. Additional
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06/17/96 FINAL
COMPARISON OF SURFACE WATER ANALYTICAL DATA TO ARARS AND TBCs - SITE 17 Page 4
NWS EARLE, COLTS NECK, NEW JERSEY
SAMPLE NUMBER: 178W02 17SW03 17SW04 ARARS & TBCs
LOCATION: 17SW02 17SWo3 17SW04 AWQC AWQC AWQC NJDEP Criteria | NJDEP Surface
Freshwater Ingestion of Ingestion of Freshwater Water Criteria
DATA SOURCE: 1995 R 1995 R 1995 Ri Chronic Aquatic Water and Fish Only Chronic Aquatic for Protection
Life Fish Life of Human Health
INORGANICS ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
aluminum 9680 6350 1510 - - - - -
arsenic 88.6 E 20.0 E 6.8 E 189 0.0180 0.140 - 0.0170
barium 331 J| 274 J] 303 J - - - - 2000
beryllium 1.3 0.14 U 0.14 U - - - - .
cadmium 32 E J 22 U 22 U 1.10 + - - - -
calcium 21600 16500 52600 - - - - .
chromium, total 20.4 13.9 8.5 U 209 + - - - 160
cobalt 6.2 27 U 36 - - - R R
copper 65.1 E 245 E 16.9 E 11.0 + - - - -
iron 170000 32200 42100 - - - - B
lead 771 E 52.2 E 11.8 E 3.20 + - - - 5.00
magnesium 6430 6770 19400 - - - - -
manganese 176 646 391 - - - - -
mercdry 020 E 020 E 0.050 E 0.0120 0.140 0.150 - -
nickel 11.0 10.2 85 160 + 610 4600 - 516
potassium 4020 5740 11300 - - - - -
selenium 15.7 E J 6.1 E J 25 U 5.00 - - - 10.0
sodium 50600 56000 3000000 - - - - -
thallium 12.56 E 51 E 33 E - 1.70 6.30 - 1.70
vanadium 736 241 7.4 - - - - -
zinc 290 E J] 202 E J| 221 E J 101 + - - - -
SEMIVOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
bis(2-ethylhexyl)phthalate 10.0 U 1.0 J 10.0 U 3.00 1.80 5.90 - 1.76
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TABLE 19-8a
COMPARISON OF SURFACE WATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 17
NWS EARLE, COLTS NECK, NEW JERSEY

Footnotes to sample results:

U - Compound or element was not detected. Value is the detection limit {inorganics} or quantitation limit {organics).

uJ - Not detected. Detection fimit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria.

No Value - Constituent was not analyzed for in this sample.

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria.

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria.
R - Pasitive result is considered rejected based on exceedance of data validation quality control criteria.

N - Compound is considered to be tentatively identified based on exceedance of OC criteria for compound identification.

E - Result exceeds ane or more of the selected ARARs.

Footnotes to Ambient Water Quality Criteria:
- No standard is available for this chemical in this classification.

+ - Criterion is hardness dependent and is generated based upon an assumed hardness of 100 mgit.

FINAL
PAGE 2
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TABLE 19-8b

06/18/6 COMPARISON OF SURFACE WATER MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCs - SITE 17 ::‘;;L 4
NWS EARLE, COLTS NECK, NEW JERSEY

SAMPLE NUMBER;: 17SW02 17SW03 17SW04 ARARS & TBCs

LOCATION: 17SW02 17SW03 17SW04 AWQC AWQC AWQC NJDEP NJDEP Surface
Freshwater Ingestion of Ingestion of Freshwater Water Protection

DATA SOURCE: 1995 RI 1995 RI 1995 Ri Chronic Aquatic Water and Fish Only Chronic Aquatic | of Human Health

Life Fish Life

MISCELLANEOUS

ammonia nitrogen mg/L 2.0 E 2.0 E 3.0 E - - - 0.0200 & -

biochemical oxygen demand mg/L 15.0 12.0 14.0 - - - - -

chemical oxygen demand mg/L 250 80.0 130 - - - - -

chloride mg/L 70.0 112 4200 E - - - 230 230

nitrate nitrogen mg/L 0.50 u 0.19 J 1.9 - 10.0 - - 10.0

total hardness mg/L 46.0 54.0 193 - - - - -

total organic carbon mg/L 39.0 13.0 39.0 - - - - -

total phosphorus as PO4  mg/L 31 1.4 0.90 - - - - -

turbidity ntu 146 90.0 74.0 - - - - -
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TABLE 19-8b
COMPARISON OF SURFACE WATER MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 13
NWS EARLE, COLTS NECK, NEW JERSEY

Footnotes to sample results:

U

uJ

No Value -

UR

J

R

E

- Compound or element was not detected. Value is the detection limit {inorganics) or quantitation limit {organics).

- Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria.

Constituent was not analyzed for in this sample.

- Nondetected result is considered rejected based on exceedance of data validation quality control criteria.

- Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria.
- Pasitive result is considered rejected based on exceedance of data validation quality control criteria.

- Compound is considered to be tentatively identified based on exceedance of OC criteria for compound identification.

- Result exceeds one or more of the selected ARARS.

Footnotes to Ambient Water Quality Criteria:

&

- No standard is available for this chemical in this classification.

Criterion is hardness dependent and is generated based upon an assumed hardness of 100 mgil

Value represents the more stringent of criteria for freshwaters classified as FW2-NT, FW2.TP, and FW2-TM

FINAL
PAGE 2



discussion with respect to chemical and physical properties, contaminant persistence, and contaminant
migration pathways is presented in Section 2.3.

Low levels of PCBs, PAHs, phthalate, and certain pesticides were detected in sediment. The detected
PAHs and PCBs are typically strongly bound to organic matter and are not expected to migrate
significantly except in conjunction with surface water erosional patterns. Pesticides are also considered
of low mobility when absorbed onto high-carbon content substrates such as natural organic material in soil
or sediments.

Bis(2-ethylhexyl) phthalate was detected at a maximum concentration in 17 SD 03 and was also detected
in the surface water from the same iocation. This compound possesses a high soil-water distribution
constant (K,) and fairly low solubility. Adsorption onto suspended solids and particulate matter and
complexation with natural organic substances are probably the most important environmental transport
processes for bis(2-ethythexyl) phthalate. Phthalate esters are commonly found in freshwater and
saltwater sediment samples and readily interact with the fulvic acid present in humic substances in water
and soil, forming a complex that is readily soluble in water (Clement Associates, 1985).

Levels of metals were slightly greater than background in one site-related sediment sample and in a
corresponding surface water sample. These metals may or may not be present in soluble form because
the surface water sample exhibited several minerais that are normally insoluble, which suggests that
transport as suspended solids is possible. Organic compounds have a strong tendency to adsorb onto
soil/sediment particles, a factor that greatly reduces their mobility. Surface water erosional transport may
be the principal mechanism for migration of the detected organic compounds and metals in sediment.

One groundwater sample, 17 GW 04, exhibited slightly elevated levels of several metals. In this well and
others at Site 17, low turbidity readings were achieved by sampling using dedicated iow-flow bladder
pumps, so that results should represent the presence of dissolved metals. Very high levels of sodium
chloride (approximately five percent by weight) were present in this groundwater sample, which was
collected from monitoring well MW17-04.

19.6.2 Contaminant Persistence

For the classes of detected chemicals, environmental persistence varies considerably. Transformation
of a chemical to its degradation by-product(s) can be the result of numerous processes including
biotransformation and uptake, photolysis, acid- or base-catalyzed reaction, or hydrolysis. The by-product
chemical(s) may or may not be significantly different from a toxicological or a physical transport
perspective.

PCBs and pesticides found at the site are considered highly persistent and undergo biodegradation at slow
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rates that vary according to the chlorinated isomer substitution pattern for each type or PCB congener in

Aroclor mixtures.

PAHs can be biodegraded but the rate of degradation is slower for the higher molecular weight
compounds. The rate of degradation depends on a number of factors including oxygen, carbon sources,
nutrients, pH, moisture, and appropriate acclimatized organisms.

A variety of unicellular and multicellular organisms take up and accumulate phthalate esters, and
bioaccumulation is considered an important fate process (Clement Associates, 1985). Biodegradation is
also considered an important fate process. Because phthalate esters are degraded under most conditions
and can be metabolized by multicellular organisms, it is unlikely that long-term bioaccumulation or
biomagnification occurs.

19.6.3 Observed Chemical Contaminant Trends

No VOCs were detected in the groundwater, surface soil, surface water, and sediment. Organic
contaminant species of low solubility and mobility (PAHs, pesticides, and PCBs) were detected at low
levels in sediment but were not found in surface water or surface soil. Phthalate were detected at elevated
levels in two sediment samples, with a corresponding phthalate present at a trace level in one of the
surface water samples from the same location.

Elevated levels of certain metals were noted in two sediment samples and in three surface water samples.
These locations are all within the marsh area that is downslope and west of the edge of the landfill.
Overland flow drains toward the salt marsh north of the site.

Most inorganic constituents detected in Site 17 groundwater samples were within concentration ranges
similar to background groundwater samples. One monitoring well (MW17-04) showed slightly elevated
levels of arsenic, barium, cadmium, -and iron, which, given the low turbidity readings observed, may
indicate the potential for groundwater transport for one or more of these metals. The same well also
exhibited sodium chioride at levels of approximateiy five percent (a concentration comparable to that of
seawater, which is approximately 2.8 percent).

19.6.4 Conclusions

~ Several classes of organic compounds detected in sediment are considered to be species of low mobility
(PAHSs, pesticides, and PCBs) that are not expected to transport quickly from source areas. The
occurrence of these compounds in sediment may be the result of gradual migration from the landfill
through seeps and erosional dispersion; however, surface water did not revéa! the presence of these
contaminants.
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Phthalate esters detected in two sediments and one surface water exhibit a tendency to bind to organic
matter in soil. These compounds can be rendered mobile in surface water when complexed with soluble
forms of humic substances. Phthalate esters are commonly detected in sediments and might be related
to migration from the landfill through seeps or overland flow.

Elevated levels of metals were detected at three surface water locations. Several of the same metals were
present at elevated levels in sediment samples from the same locations. Elevated levels of aluminum in
these surface water locations suggest that metals may be present in association with suspended solids.
The presence of these metals might be related to migration from the landfill through seeps or overland
flow.

One monitoring well (MW17-04) at the northwestern end of the landfill revealed slightly elevated levels of
several metals present in dissolved form. This well was also found to contain concentrations of sodium
chloride in the same general range as seawater. Arsenic, barium, and iron were detected at elevated
levels in this well (and were also found at elevated levels in two sediment and three surface water
samples). Monitoring wells near the western edge of the landfill did not reveal elevated levels of metals.

19.7 BASELINE RISK ASSESSMENT

This section of the RI report presents the results of the baseline risk assessment for Site 17. The risk
assessment was performed using the approach outlined in Section 2.4. Tables 19-9 through 19-12 provide
the selected COPCs and representative concentrations of inorganics and organics in site-related surface
soil, sediment, groundwater (inorganics only), surface water (inorganics only), respectively. COPCs and
representative concentrations were selected as described in Sections 2.4.1.1, 2.4.1.2, and 2.4.1.3.
Exposure pathways, potential receptors uncertainties and conclusions are also discussed.

The result of the conservative baseline risk assessment was greater than the guideline target acceptable
cancer risk range and greater than a value of 1.0 for non-cancer risk; therefore, additional risk analysis
was performed according to EPA guidance as discussed in Section 2.4.6. Section 18.7.1.6 discusses the
modifications made to the conservative preliminary baseline risk assessment.

The risk assessment only identifies exposures and risks, not acceptable levels of these parameters. The
results of this risk assessment are used for input into the risk management process, where clean-up goals

and remediation alternatives are identified for a site.

19.71 Risk Characterization

The results of the risk assessment are presented on a receptor-specific basis. The identified potential
receptors have been evaluated on the basis of current land use (industrial employee) and hypothetical
future land use (residential, recreational, and industrial receptors).

NAVY\5803\SITES\105016 19-41



TABLE 19-9

REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS

SURFACE SOIL - SITE 17
NWS EARLE, COLTS NECK, NEW JERSEY

REPRESENTATIVE STATISTICAL
CHEMICAL OF CONCERN CONCENTRATION (mgkg) DISTRIBUTION
ARSENIC 2.3 NONPARAMETRIC
BERYLLIUM 0.049 NONPARAMETRIC

ficADMIUM 0.098 NONPARAMETRIC

lCHROMIUM 5.4 NONPARAMETRIC

ILEAD 7.5 NONPARAMETRIC

li2.4-DDT* 1.2 NONPARAMETRIC

* = UNITS FOR ORGANIC CHEMICALS ARE IN ug/kg

FKSSA17.XLS 3/12/36 3:30 PM
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TABLE 18-10

REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS

SEDIMENT - SITE 17
NWS EARLE, COLTS NECK, NEW JERSEY

REPRESENTATIVE | STATISTICAL
CHEMICAL OF CONCERN CONCENTRATION (mglkg) DISTRIBUTION
ALUMINOM 19300 NONPARAMETRIC |
ARSENIC 36.3 NONPARAMETRIC
BARIUM 71.8 NONPARAMETRIC
{IBERVLLIOM 12 ~ NONPARAMETRIC
([ICADMIOM 267 NORMAL
([COBALT 64 NONPARAMETRIC
|COPPER 99.1 NONPARAMETRIC
(iRON 49700 NONPARAMETRIC
IcEAD 126 NONPARAMETRIC
|IMANGANESE 74.8 NONPARAMETRIC
[MERCURY 0.32 NONPARAMETRIC
[NICKEL 2.6 NONPARAMETRIC
SELENIUM 74 NONPARAMETRIC
THALLIUM 15 NONPARAMETRIC
VANADIUM 101 NONPARAMETRIC
7INC 747 NONPARAMETRIC
2-METHYLNAPHTHALENE® 170 NORMAL
7.4-0DD" 58 NORMAL
4,4 DDE" 98 NORMAL
4,4 01" 59 NONPARAMETRIC
4-METHYLPRENOL" 820 NONPARAMETRIC
ACENAPHTHENE® 340 NONPARAMETRIC
ACENAPHTHYLENE® 89 NORMAL
ALPHA-CHLORDANE" 8.1 NORMAL
ANTHRACENE* 1000 NONPARAMETRIC
AROCLOR-1260° 80 NONPARAMETRIC
BENZO(A)JANTHRACENE® 7238.12 NORMAL
BENZO(AIPYRENE* 2600 NONPARAMETRIC
|IBENZO(B)FLUGRANTHENE® 5000.00 NONPARAMETRIC
{[BENZOI(G.H.IPERYLENE" 2658.84 NORMAL
[IBENZO(K)FLUORANTHENE® 1125.81 NORMAL
|IBISZ-ETHYLREXYLIPHTHALATE" 9400 NONPARAMETRIC
([BUTYLBENZYLPHTHALATE® 610 NONPARAMETRIC
[ICARBAZOLE® 630 NONPARAMETRIC
[ICHRYSENE® 3100 NONPARAMETRIC
[D-N-BUTYLPHTHALATE" 120 NORMAL
[IDTBENZIA, HIANTHRACENE 820 NONPARAMETRIC
[IDIBENZGFURANT 220 NORMAL
IDIETHYLPHTHALATE® 100 NORMAL
ENDOSULFAN I 0.21 NONPARAMETRIC
{[FLUDRANTHENE® 4700 NONPARAMETRIC
{IFCUORENE™ 590 NONPARAMETRIC
[|lGAMMA-CHLORDANE® 78 NONPARAMETRIC
[NDENO(T,2,3-CDIPYRENE 1894.78 NORMAL
[iSoPHORONE® 75 NORMAL
[METHOXYCRLOR® 39 NONPARAMETRIC
|INAPHTHALENE® 160 NORMAL
[[PHENANTHRENE® 3576.05 NORMAL
|PYRENE* 5978.13 NORMAL
[TOCUENE® 3 NORMAL

* = UNITS FOR ORGANICS ARE IN ug

FKSD17.XLS 3/12/96 3:28 PM
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TABLE 19-11

REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS

GROUNDWATER - SITE 17 {ugiL)

NWS EARLE, COLTS NECK, NEW JERSEY

REPRESENTATIVE STATISTICAL
CHEMICAL OF CONCERN CONCENTRATION DISTRIBUTION
ALUMINUM 2090 LOGNORMAL
ARSENIC 19.7 NONPARAMETRIC
BARIUM 590 NONPARAMETRIC
lBERYLLIUM 45 NONPARAMETRIC
flcADMIUM 7.05 NORMAL
flCoBALT 24.7 NONPARAMETRIC
{lcopPPER 25 NONPARAMETRIC
(iRON 54300 NONPARAMETRIC
LEAD 5.7 NONPARAMETRIC
[IMANGANESE 3040 NONPARAMETRIC
[INICKEL 43.2 NONPARAMETRIC
FKGW17.XLS 3/12/96 3:20 PM
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TABLE 15812

REPRESENTATIVE CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS

SURFACE WATER - SITE 17 (ug/L)
NWS EARLE, COLTS NECK, NEW JERSEY

r REPRESENTATIVE STATISTICAL
CHEMICAL OF CONCERN CONCENTRATION DISTRIBUTION
ALUMINUM 9680 NONPARAMETRIC
ARSENIC 88.6 NONPARAMETRIC
BARIUM 331 NONPARAMETRIC
[BERYLLIUM 1.3 LOGNORMAL
[(cADMIUM 3.2 LOGNORMAL
{lcHROMIUM 204 NONPARAMETRIC
{{COBALT 6.2 NONPARAMETRIC
ficopPER 65.1 NONPARAMETRIC
{liRON 170000 NONPARAMETRIC
[lLEAD 77.1 NONPARAMETRIC
IMANGANESE 646 NONPARAMETRIC
[IMERCURY 0.2 LOGNORMAL
NICKEL 11 NONPARAMETRIC
SELENIUM 15.7 NONPARAMETRIC
THALLIUM 12,5 NONPARAMETRIC
VANADIUM 73.6 NONPARAMETRIC
ZINC 290 NONPARAMETRIC

FKSW17.XLS 3/12/96 3:32 PM
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19.7.1.1 Current Industrial Employee

The estimated total cancer risks for the current industrial employee for exposure to COPCs in surface soil
at Site 17 are 1.3E-06 (ingestion), 2.7E-06 (dermal contact), and 3.6E-09 (inhalation of COPCs in fugitive
dust). The total surface soil cancer risk is within the 1E-04 to 1E-08 target acceptable risk range. The
principal COPCs contributing to the surface soil cancer risk are arsenic (ingestion, 95 percent of the cancer
risk for this pathway) and beryllium (dermal contact, 86 percent of the cancer risk for this pathway).

The estimated individual noncarcinogenic HQs for the current industrial employee, assuming exposure to
surface soil, are less than 1.0 for ingestion, dermal contact, and inhalation exposure pathways. Adverse
noncarcinogenic health effects are not expected when the HQs are below 1.0. Estimated carcinogenic
risks and noncarcinogenic HQs are presented for current industrial receptors exposed to surface soils at
Site 17 in Tables 19-13 and 19-14, respectively.

19.7.1.2 Future Industrial Employee

The conservative preliminary baseline risk assessment yielded estimated totai cancer risks of greater than
1E-04 for the future industrial employee assuming exposure to COPCs in groundwater at Site 17. In
addition, this risk assessment yielded estimated noncarcinogenic Hls with values greater than 1.0 for the
future child resident for exposures to groundwater. (Ingestion exposures contributed to the significant
portion of these risks.) Therefore, additional risk analysis was performed according to EPA guidance as
discussed in Section 2.4.6; the amended carcinogenic and noncarcinogenic risks for industrial exposure
to groundwater are discussed in Section 19.7.1.6 and presented for groundwater in Tables 19-15, 19-15a,
and 19-16.

19.7.1.3 Future Residential Receptor

The estimated total cancer risks for the future lifetime resident assuming exposure to COPCs in surface
soil at Site 17 are 5.7E-06 (ingestion), 8.9E-06 (dermal contact), and 2.2E-09 (inhalation of COPCs in
fugitive dust). The surface soil cancer risk is within the 1E-04 to 1E-06 target acceptable risk range. The
principal COPCs contributing to the surface soil cancer risk are arsenic (ingestion) and berylfium (ingestion

and dermal contact).
The estimated individual noncarcinogenic HQs for the future child resident assuming exposure to COPCs

in surface soil, are less than 1.0 for the ingestion, dermal contact, and inhalation exposure pathways.

Adverse noncarcinogenic effects are not expected when the HQs are below 1.0.
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TABLE 19-13

RME CARCINOGENIC RISK TO CURRENT INDUSTRIAL RECEPTORS - SITE 17
SURFACE SOIL
NWS EARLE, COLTS NECK, NEW JERSEY

SURFACE SOIL SURFACE SOIL INHALATION OF COPCS

SUBSTANCE INGESTION DERMAL CONTACT IN FUGITIVE DUST
4,4'-DDT 1.4E-10 2.8E-10 3.2E-14
ARSENIC 1.2E-06 4.0E-07 6.7E-10
BERYLLIUM 7.4E-08 2.3E-06 1.4E-11
CADMIUM N/A N/A 8.0E-12
CHROMIUM N/A N/A 2.9E-09

LEAD N/A N/A N/A

TOTAL RISK 1.3E-06 2.7E-06 3.6E-09

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL

XSSRSK17.XLS 7/8/96 10:28 PM
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TABLE 19-14
RME NONCARCINOGENIC HQS, CURRENT INDUSTRIAL RECEPTORS - SITE 17
SURFACE SOIL

NWS EARLE, COLTS NECK, NEW JERSEY

SURFACE SOIL SURFACE SOIL INHALATION OF COPCS
SUBSTANCE INGESTION DERMAL CONTACT IN FUGITIVE DUST
R
4,4'-DDT 2,3E-06 4.6E-06 4.3E-10
ARSENIC 7.5E-03 2.5E-03 1.4E-06
BERYLLIUM 9.6E-06 3.0E-04 1.8E-09
CADMIUM 1.9E-04 1.2E-03 9.8E-08
CHROMIUM 1.1E-03 1.6E-02 2.0E-07
LEAD N/A N/A N/A

e — e e s
N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL

XSSRSK17.XLS 7/8/86 10:28 PM
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XGWRSL17.XLS 7/8/96 10:35 PM

TABLE 19-15

RME CARCINOGENIC RISK TO FUTURE INDUSTRIAL RECEPTORS - SITE 17

GROUNDWATER, AMENDED RISK
NWS EARLE, COLTS NECK, NEW JERSEY

I GROUNDWATER GROUNDWATER
SUBSTANCE INGESTION DERMAL CONTACT
JARSENIC 1.0E-04 4.6E-08
[BARIUM N/A N/A
JCOPPER N/A N/A

LEAD N/A N/A

TOTAL RISK 1.0E-04 4.5E-08

N/A = NOT APPLICABLE, NO TOX

CITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL




05-61

XGWRSC17.XLS 7/8/96 10:38 PM

TABLE 19-15a

CENTRAL TENDENCY CARCINOGENIC RISK TO FUTURE INDUSTRIAL RECEPTORS - SITE 17

GROUNDWATER, AMENDED RISK
NWS EARLE, COLTS NECK, NEW JERSEY

GROUNDWATER GROUNDWATER
JsuBsTANCE INGESTION DERMAL CONTACT
JARSENIC 4.7E-06 2.9E-09
IBARIUM N/A N/A
fcoppPER N/A N/A
LEAD N/A N/A
TOTAL RISK 4.7E-06 2.9E-09

N/A = NOT APPLICABLE, NO TOX

CITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL
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XGWRSL17.XLS 7/8/96 10:35 PM

TABLE 19-16

RME NONCARCINOGENIC HQS, FUTURE INDUSTRIAL RECEPTORS - SITE 17

GROUNDWATER, AMENDED RISK

NWS EARLE, COLTS NECK, NEW JERSEY

GROUNDWATER GROUNDWATER
SUBSTANCE INGESTION DERMAL CONTACT
ARSENIC 6.4E-01 2.8E-04

IBARIUM 8.2E-02 8.5E-04

JcoPPER 6.1E-04 4.2€-07
LEAD N/A N/A

N/A = NOT APPLICABLE, NO TOX

TR T I Rt Y I T Y T by T s
CITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL



Estimated carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors
exposed to surface soil at Site 17 in Tables 19-17 and 19-18, respectively.

The conservative preliminary baseline risk assessment yielded estimated total cancer risks greater than
1E-04 for the future lifetime resident assuming exposure to COPCs in groundwater at Site 17. In addition,
this risk assessment yielded estimated noncarcinogenic HIis with values greater than 1.0 for the future child
resident for exposures to groundwater. (Ingestion exposures contributed to the significant portion of
cancer risks; ingestion and dermal contact contributed to non-cancer risks.) Therefore, additional risk
analysis was performed according to EPA guidance as discussed in Section 2.4.6; the amended
carcinogenic and noncarcinogenic risks for residential exposure to groundwater are discussed in
Section 19.7.1.6 and presented for groundwater in Tables 19-19, 19-18a, 19-20, and 19-20a.

19.7.1.4 Future Recreational Receptor

The estimated total cancer risks for the future recreational child assuming exposure to COPCs in sediment
during wading at Site 17 are 1.0E-06 (ingestion) and 2.5E-07 (dermal contact). This sediment cancer risk
is within the 1E-04 to 1E-06 target acceptabie risk range. The cancer risks for exposure to COPCs in
surface water during wading at Site 17 are 1.5E-06 (ingestion) and 3.6E-07 (dermal contact). This surface
water cancer risk is within the 1E-04 to 1E-06 target acceptable risk range. The principal COPCs
contributing to the sediment cancer risk were Aroclor 1260 (ingestion, 14 percent if the cancer risk for this
pathway), benzo(a)pyrene (ingestion, 30 percent of the cancer risk for this pathway), and arsenic
(ingestion, 45 percent of the cancer risk for this pathway). The principal COPCs contributing to the surface
water cancer risk were arsenic (ingestion, 96 percent of the cancer risk for this pathway) and beryllium

(dermal contact, 80 percent of the cancer risk for this pathway).

The estimated individual HQs for the future recreational child, assuming exposure to COPCs in sediment
during wading, are less than 1.0 for ingestion and dermal contact exposure pathways. The estimated
individual HQs for the future recreational child assuming exposure to COPCs in surface water during
wading are less than 1.0 for ingestion and dermal contact exposure pathways. Adverse noncarcinogenic
effects are not expected when the HQs are below 1.0.

Estimated carcinogenic risks and noncarcinogenic HQs are presented for future recreational receptors
exposed to sediment at Site 17 in Tables 19-21 and 19-22, respectively. Estimated carcinogenic risks and
noncarcinogenic HQs are presented for future recreational receptors exposed to surface water at Site 17
in Tables 19-23 and 19-24, respectively.
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TABLE 19-17
RME CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 17
SURFACE SOIL
NWS EARLE, COLTS NECK, NEW JERSEY

SURFACE SOIL SURFACE SOIL INHALATION OF COPCS

SUBSTANCE INGESTION - LIFETIME DERMAL CONTACT - LIFETIME | IN FUGITIVE DUST - LIFETIME
4,4 -DDT 6.4E-10 9.2E-10 1.96-14

ARSENIC 5.4E-06 1.3E-06 4.1E-10
BERYLLIUM 3.3E-07 ' 7.6E-06 8.4E-12
CADMIUM N/A N/A 4.9E-12
CHROMIUM N/A N/A 1.8E-09

LEAD N/A NIA N/A
}T=6?T|.‘ﬁsn< 5.7£-06 8.9E-06 2.9£-09

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL

XSSRSK17.XLS 7/8/96 10:28 PM
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TABLE 19-18
RME NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 17
SURFACE SOIL
NWS EARLE, COLTS NECK, NEW JERSEY

XSSRSK17.XLS 7/8/96 10:28 PM

19-54

SURFACE SOIL SURFACE SOIL INHALATION OF COPCS

SUBSTANCE INGESTION - CHILD DERMAL CONTACT - CHILD IN FUGITIVE DUST - CHILD
4,4'-DDT 3.1E-05 3.7E-05 4.6E-10
ARSENIC 9.8E-02 2.0E-02 1.5E-06
BERYLLIUM 1.3E-04 2.4E-03 1.9E-09
CADMIUM 2.5E-03 9.8E-03 1.0E-07
CHROMIUM 1.4E-02 1.3E-01 2.1E-07

LEAD N/A N/A N/A

e T T AVETF TR R Yo S R T e TR SN R T T N T I T
N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL
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XGWRSL17.XLS 7/8/96 10:35 PM

TABLE 19-19

RME CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 17

GROUNDWATER, AMENDED RISK
NWS EARLE, COLTS NECK, NEW JERSEY

I GROUNDWATER GROUNDWATER INHALATION OF
SUBSTANCE INGESTION - LIFETIME DERMAL CONTACT - LIFETIME VOAS IN GW - ADULT
JARSENIC 4.4E-04 1.0E-06 N/A
IBARIUM N/A N/A N/A
{copPER N/A N/A N/A

LEAD N/A N/A N/A

l’ﬁﬁAL RISK 2.4E.04 1.0E-06 N/A

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL
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XGWRSC17.XLS 7/8/96 10:38 PM

TABLE 19-19a

CENTRAL TENDENCY CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 17
GROUNDWATER, AMENDED RISK

NWS EARLE, COLTS NECK, NEW JERSEY

GROUNDWATER GROUNDWATER INHALATION OF
|suBSTANCE INGESTION - LIFETIME DERMAL CONTACT - LIFETIME VOAS IN GW - ADULT
JARSENIC 2.6E-05 5.7E-08 N/A
IBARIUM N/A N/A N/A
[coppPeR N/A N/A N/A

LEAD N/A N/A N/A
TOTAL RISK 2.6E-05 5.7E-08 NIA

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL




GROUNDWATER, AMENDED RISK

TABLE 19-20
RME NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 17

NWS EARLE, COLTS NECK, NEW JERSEY

GROUNDWATER INGESTION BY TARGET ORGAN
CARDIO- "SKIN KIDNEY | LIVER | DIGESTIVE | CENTRAL | SKELETAL | REPRO-
GROUNDWATER VASCULAR SYSTEM | NERVOUS | MUSCLE | DUCTIVE GROUNDWATER INHALATION OF

SUBSTANCE INGESTION - CHILD SYSTEM SYSTEM SYSTEM DERMAL CONTACT - CHILD VOAS IN GW - ADULT
ARSENIC 4.2E + 00 4.2E + 00 8.6E-03 N/A
IBARIUM 5.4E-01 5.4E-01 5.4E.01 5.4E-01 5.4E-01 2.6E-02 N/A
Icopren 4.0E-03 4.0E-03 4.0E.03 | 4.0E03 1.3E-05 N/A

LEAD NIA N/A NIA NIA N/A
LI JHi BY TARGET ORGAN 5.4E-01 | 4.2E+00 | 40603 | 4OE03 |  5.4E-01 5.aE-01 5.4E-01

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL

1661

XGWRSL17.XLS 7/8/96 10:35 PM
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TABLE 19-20a
CENTRAL TENDENCY NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 17
GROUNDWATER, AMENDED RISK
NWS EARLE, COLTS NECK, NEW JERSEY

GROUNDWATER INGESTION BY TARGET ORGAN
CARDIO- SKIN KIDNEY | LIVER | DIGESTIVE | CENTRAL | SKELETAL | REPRO-
I GROUNDWATER VASCULAR SYSTEM | NERVOUS | MuscLE | pucTive GROUNDWATER INHALATION OF
SUBSTANCE INGESTION - CHILD SYSTEM SYSTEM SYSTEM DERMAL CONTACT - CHILD VOAS IN GW - ADULT
[ARSENIC 8.1E-01 8.1E-01 2.4E-03 N/A
IBARIUM 8.3E-02 8.3E-02 8.3E-02 8.3E.02 8.3E-02 5.8E-03 N/A
Icoppen 8.8E-04 8.8E-04 8.8E.04 | 8.BE.04 2.1€.06 N/A
LEAD N/A N/A N/A _ N/A N/A
HI BY TARGET ORGAN 8.4E-02 | B.1E-01 | 8.8E-04 ] B8.8E-04 ] 8.3E-02 B.9E.02 B.OE-02
N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL

XGWRSC17.XLS 7/8/96 10:38 PM



TABLE 19-21

RME CARCINOGENIC RISK, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 17

NWS EARLE, COLTS NECK, NEW JERSEY

SEDIMENT, AMENDED RISK

SEDIMENT SEDIMENT
SUBSTANCE INGESTION DERMAL CONTACT
2-METHYLNAPHTHALENE N/A N/A
4,4'-DDD 1.5E-10 3.8E-11
4,4'-DDE 3.7E-10 9.0E-11
4,4'-DDT 2.2E-10 5.4E-11
4-METHYLPHENOL N/A N/A
ACENAPHTHENE N/A N/A
ACENAPHTHYLENE N/A N/A
ALPHA-CHLORDANE T.2E-10 2.9E-11
ANTHRACENE N/A N/A
AROCLOR-1260 6.8E-09 1.9€-09
BENZO{A)JANTHRACENE 1.8E-08 7.1E-09
BENZO{A}PYRENE 2.1E-07 2.7€-07
BENZO(BIFLUORANTHENE 4.0E-08 1.6E-08
BENZO(G,H,)PERYLENE N/A N/A
BENZO(KIFLUORANTHENE 9.0E-10 3.6E-10
BIS{2-ETHYLHEXYLIPHTHALATE 1.4E-09 5.7E-10
BUTYLBENZYLPHTHALATE N/A N/A
CARBAZOLE 1.4E-10 2.7E-11
CHRYSENE 2.5E-10 9.8E-11
DI-N-BUTYLPHTHALATE N/A N/A
DIBENZ(A,HIANTHRACENE 6.6E-08 1.3E-07
DIBENZOFURAN N/A N/A
DIETHYLPHTHALATE N/A N/A
ENDOSULFAN |l N/A N/A
FLUORANTHENE N/A N/A
N/A N/A
GAMMA-CHLORDANE 1.1€-10 2.8E-11
INDENO(1,2,3-CD)PYRENE 1.5E-08 6.0E-09
ISOPHORONE 7.8E-13 1.5E-13
METHOXYCHLOR N/A N/A
APHTHALENE N/A N/A
PHENANTHRENE N/A N/A
N/A N/A
TOLUENE N/A N/A
ALUMINUM N/A N/A
ARSENIC 6.0E-07 2.5E-08
BARIUM N/A N/A
BERYLLIUM 5.7E-08 2.2E-07
CADMIUM N/A N/A
COBALT N/A N/A
COPPER N/A N/A
IRON N/A N/A
LEAD N/A N/A
MANGANESE N/A N/A
MERCURY N/A N/A
NICKEL N/A N/A
SELENIUM N/A N/A
THALLIUM N/A N/A
VANADIUM N/A N/A
[ZINC N/A N/A
[TOTAL RISK T.0E-06 C.OE-U7

* CANCER RISK FOR PAHS NOT ESTIMATED FOR DERMAL EXPOSURE

XSDRSK17.XLS 7/8/96 10:25 PM

19-59




TABLE 19-22
RME NONCARCINOGENIC HQS, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 17
SEDIMENT, AMENDED RISK
NWS EARLE, COLTS NECK, NEW JERSEY

SEDIMENT SEDIMENT
SUBSTANCE INGESTION DERMAL CONTACT
3-METHYLNAPHTHALENE NA NA
7.4-DDD NA NA
4,4"-DDE NA NA
4,4-DDT T.5E.05 3.7E-06
3-METHYLPHENOL Z.1£-05 6.9E-06
ACENAPHTHENE 7.2E-07 2.9E-07
ACENAPHTHYLENE NA NA
ALPRA-CHLORDANE 7.7E-05 "4.3E-06
ANTHRACENE 4.3E07 7.7E.07
AROCLOR-1260 NA NA
BENZO(AJANTHRACENE NA NA
BENZO(A)PYRENE NA NA
BENZO(BIFLUORANTHENE NA NA
BENZOI{G,H,)PERYLENE NA NA
BENZO(K)FLUORANTHENE NA NA
BIS(2-ETHYLHEXYLIPHTHALATE 6.0E-05 2.4E-05
BUTYLBENZYLPHTHALATE 3.9E-07 7.76-08
CARBAZOLE NA NA
CHRYSENE NA NA
DI-N-BUTYLPHTHALATE 7.8E-07 3.9E-08
DIBENZ(A,HIANTHRAGENE NA NA
DIBENZOFURAN 7.0E-06 T.4E-06
DIETHYLPHTHALATE 7.6E-08 6.3E-09
45500 7.5E-00
1.5E-05 5.9E-06
7.9E-06 7.5E-07
1.7E-05 4.1E-06
NA NA
4.8E-08 9.5£-09
1.0E-07 2.2E-08
5.1E-07 2.0E-07
NA NA
2.6E-05 NA
3.6E-00 NA
ALUMINUM Z.6E-03 7.0E-03
ARSENIC 7.6E-02 6.4E-04
BARIUM 1.3E-04 71.3E-04
BERYLLIUM 31605 1.2E-04
CADMIUM 6.8E-04 5_4E-04
COBALT T.4E-05 1.1E-05
COPPER 3.96-04 Z.1E-05
TRON 2.1E-02 7.76-02
LEAD NA NA
MANGANESE T.9€-03 2.6E-03
MERCURY 7.4E-04 7.7E-05
NICKEL 71.8E-04 3.76-05
SELENIUM 7.9E-04 9.4E-06
THALLIUM 7.4E-03 T.9E-03
VANADIUM 7.8€-03 7.36-03
T T.0E-04 T.6E-05

= " XTCTTY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL
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TABLE 19-23

RME CARCINOGENIC RISK, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 17

SURFACE WATER

NWS EARLE, COLTS NECK, NEW JERSEY

SURFACE WATER SURFACE WATER
SUBSTANCE INGESTION DERMAL CONTACT
ALUMINUM N/A N/A
ARSENIC 1.5E-06 7.1E-08
BARIUM N/A N/A
BERYLLIUM 6.1E-08 2.9E-07
CADMIUM N/A N/A
CHROMIUM N/A N/A
COBALT N/A N/A
COPPER N/A N/A
IRON N/A N/A

[lLeAaD N/A N/A

[[MANGANESE N/A N/A

[ImERCURY N/A N/A

INICKEL N/A N/A
SELENIUM N/A N/A
THALLIUM N/A N/A
VANADIUM N/A N/A
ZINC N/A N/A
TOTAL RISK 1.5E-06 3.6E-07

N/A = NOT APPLICABLE, NO TOXIE?T?Y VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL
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TABLE 19-24

RME NONCARCINOGENIC HQS, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 17

SURFACE WATER

NWS EARLE, COLTS NECK, NEW JERSEY

SURFACE WATER SURFACE WATER
SUBSTANCE INGESTION DERMAL CONTACT
ALUMINUM 1.2E-03 1.2E-03
ARSENIC 3.8E-02 1.8E-03
BARIUM 6.0E-04 7.0E-05
BERYLLIUM 3.3E-05 1.5E-04
CADMIUM 8.2E-04 7.6E-05
CHROMIUM 5.2E-04 1.2E-03
COBALT 1.3E-05 1.2E-05
[[copPER 2.1E-04 1.6E-05
[irON 7.2E-02 6.7E-02
ILEAD N/A N/A
IMANGANESE 1.7E-02 2.6E-02
IMERCURY 8.5E-05 §.7E-05
NICKEL 7.0E-05 2.2E-05
SELENIUM 4.0E-04 2.3E-05
THALLIUM 2.0E-02 1.9E-02
VANADIUM 1.3E-03 6.3E-03
ZINC 1.2E-04 2.3E-05

N/A = NOT APPLICABLE, NO TOX

XSWRSK17.XLS 7/8/96 10:29 PM
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19.7.1.5 Lead Results

Lead was not found above the EPA level of concern (400 mg/kg) in soil or sediment samples taken during
Rl or previous sampling, but was found at a concentration above the EPA action level (15 ug/L) in
groundwater samples taken previous to the Rl. No lead concentrations above the EPA action level were
found during the R}, which used low flow sampling techniques for groundwater sampling. Only

groundwater results from the RI were used in risk assessment.

The IEUBK Lead Model (v. 0.99) was used to characterize potential effects associated with exposure to
media containing lead. The IEUBK histograms for default and Site 17 exposures are presented in

Appendix L.

19.7.1.6 Amended Risk Assessment

The amended risk assessment recalculated the cancer and non-cancer risks at Site 17 for future

residential and future industrial receptors assuming exposure to COPCs in groundwater.

Comparison to Background

Aluminum, beryllium, cadmium, cobalt, iron, manganese, and nickel were eliminated from consideration
as groundwater COPCs based on a comparison of average levels to twice the background level.
Table 19-7 presents the comparison of COPCs to background concentrations. No other metals could be
eliminated based on comparison to background upper 95 percent UTLs. Arsenic was found to be at a
level lower than the calculated statistical UTL background concentration, but this element is a class A

carcinogen and therefore cannot be eliminated from consideration.
As noted in the groundwater discussion of Nature and Extent, the estimated HQs may not be
representative of dissolved phase metals contamination receptor impacts because of the use of unfiltered

sample results.

Consideration of Modified Dermal Absorption and Target Organ Grouping

As discussed in Section 2.4.6.2, groundwater cancer and non-cancer risks were recalculated using a
modified gastrointestinal absorption factor for one chemical. After these steps, the final RME cancer risks
are still greater than the 1E-04 to 1E-06 target acceptable range for the future residential receptor
(4.4E-04, via groundwater ingestion) and are approximately 1E-04 for the future industrial receptor (via

groundwater ingestion). Arsenic is the COPC contributing to groundwater RME cancer risks. Estimated
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RME carcinogenic risks are presented for future industrial receptors exposed to groundwater at Site 17
in Table 19-15 and for future residential receptors exposed to groundwater at Site 17 in Table 19-19.

The revised RME Hls are less than 1.0 for the future industrial receptor but are greater than 1.0 for the
residential child. Therefore, for the future residential child, noncarcinogenic risks (via groundwater
ingestion) were grouped according to target organ. The resulting final RME His are greater than 1.0 for
arsenic (HI of 4.2; target organ - skin). Adverse noncarcinogenic effects cannot be ruted out when the Hl
is greater than 1.0. RME noncarcinogenic Hls are presented for future industrial receptors exposed to
groundwater at Site 17 in Table 19-16 and for future residential receptors exposed to groundwater at Site
17 in Table 19-20.

Application of Central Tendencies Guidance

Central tendency assumptions were applied to calculate groundwater cancer and non-cancer risks for
future residential receptors and groundwater cancer risks for the future industrial employee. Estimated
total central tendency cancer risks for exposure to groundwater (future residential and future industrial
receptors) are within the 1E-04 to 1E-06 target acceptable risk range. Central tendency generates a lower
risk estimate than RME because it assumes typical rather than upper range receptor behavior patterns

related to the ingested dose.

The estimated central tendency noncarcinogenic His are less than 1.0 for the future residential child.

Adverse noncarcinogenic effects are not expected when the HI is less than 1.0.

Estimated central tendency carcinogenic risks are presented for exposure to groundwater for future
industrial receptors in Table 19-15a and for future residential receptors in Table 19-19a. Estimated central
tendency noncarcinogenic risks are presented for exposure to groundwater for the future residential child
in Table 9-20a.

19.7.2 Conclusions

Surface soil, sediment, groundwater, and surface water were sampled at Site 17. The potential receptors
for this site were current industrial and future industrial, residential, and recreational receptors. The RME
cancer risk associated with the future residential (groundwater) exposure scenario is greater than 1E-04,
the upper end of the target acceptable risk range. Arsenic (via ingestion of groundwater) is the principal
COPC responsible for this cancer risk. However, the RME estimate for the future residential receptor is
probably overconservative because a central tendency calculation shows that cancer risks are more likely

to be within the mid-range of the target acceptable risk range. Central tendency generates a lower risk
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estimate than RME because it assumes typical rather than upper range receptor behavior patterns related

to the ingested dose.

RME estimates for noncarcinogenic His associated with the future residential (groundwater) exposure
scenario exceeded 1.0; adverse noncarcinogenic effects cannot be ruled out when His are greater than
1.0. Arsenic is the COPC that exceeded 1.0 for this exposure scenario. The RME estimates of
noncancer risk from exposure to groundwater for the future residential child receptor are probably

overconservative because associated central tendency Hls are less than 1.0.

Lead groundwater concentrations at the site were below the EPA action level for public water supplies and
iead soil concentrations were below EPA guidelines. These lead concentrations are not expected to be
associated with significant increases in blood-lead levels based on the results of the IEUBK Lead Model
(v. 0.99).

The amended risk assessment procedure resulted in the elimination of all cancer and non-cancer risks

above target guideline limits.

Risk characterization results (total cancer risks and total noncarcinogenic His) are presented for all
potential receptors at Site 17 in Table 19-25 for surface soil, sediment, groundwater, and surface water.
Table 19-25a presents the relevant central tendency risk estimates associated with potential receptors for

groundwater.

19.8 ECOLOGICAL RISK ASSESSMENT

19.8.1 Preliminary Problem Formulation

Habitat Types and Ecological Receptors

The former landfill is approximately three acres in size and most of the landfill is now covered by a paved
parking lot. Developed areas are located to the east and north, including Buildings 514 and R-4B. An
extensive Phragmites salt marsh is located northwest of the site, and the toe of the landfill, which is
covered by vegetation, extends into the marsh. The marsh is connected to Sandy Hook Bay approximately
4,000 feet northwest of the site. As a result, it is influenced by tides. Forested wetlands are located south
and west of the site. The forested wetlands are dominated by red maple and sweetgum. The paved area
is 10 to 15 feet higher in elevation than the wetlands. Hence, runoff from the developed areas flows into
the wetlands and marsh. In addition, a small stream is a tributary of Ware Creek. Site 15 is located

approximately 500 feet southeast of the landfill, and Sites 12 and 16 are located 400 feet and 500 feet to
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TABLE 19-25

SUMMARY OF RME ESTIMATED CANCER RISKS AND NONCARCINOGENIC HAZARD INDICIES - SITE 17
NWS EARLE, COLTS NECK, NEW JERSEY

Estimated Incremental Cancer Risk

Estimated Hazard Index***

Current Future Future Future Current Future Future Future
Exposure Industrial Industrial Lifetime Recreational | Industrial Industrial Resident Recreational
Medium Routes Employee Employee Resident Child Employee Employee Child Adult Chitd
Surface Soil Incidental Ingestion 1.3E-06 N/A 5.7E-06 N/A 8.8E-03 N/A 1.1E-01 N/A N/A
Dermal Contact 2.7E-06 N/A 8.9E-06 N/A 2.0E-02 N/A 1.7E-01 N/A N/A
Inhalation of Fugitive Dust 3.6E-09 N/A 2.2E-09 N/A 1.7E-06 N/A 1.8E-06 N/A N/A
Subsurface Soil }Incidental ingestion N/A N/S N/S N/A N/A N/S N/S N/A N/A
Dermal Contact N/A N/S ~ N/S N/A N/A N/S N/S N/A N/A
Inhalation of Fugitive Dust N/A N/S N/S N/A N/A N/S N/S N/A N/A
Sediment Incidental Ingestion N/A N/A N/A 1.0E-06 N/A N/A N/A N/A 4.7E-02
Dermal Contact N/A N/A N/A 6.9E-07 N/A N/A N/A N/A 3.2E-02
Groundwater |Ingestion N/A 1.0E-04" 4 .4E-04" N/A N/A 7.3E-01" 4.2E +00@ N/A N/A
Dermal Contact N/A 4.5E-08" 1.0E-06" N/A N/A 1.1E-02" 3.5E-02" N/A N/A
Inhalation of Volatiles* N/A N/A N/A** N/A N/A N/A N/A N/A** N/A
Surface Water [Incidental Ingestion N/A N/A N/A 1.5E-06 N/A N/A N/A N/A 1.5E-01
Dermal Contact N/A N/A N/A 3.6E-07 N/A N/A N/A N/A 1.2E-01
TOTAL 4.0E-06 1.0E-04 4.6E-04 3.6E-06 2.9E-02 7.4E-01 4.5E +00 - 3.5E-01

N/A = Not applicable because this media is not associated with this potential receptor
N/S = Not sampled
= During Showering, Adult Residents Only

*

** = No volatiles were detected in groundwater

*#+ — Hazard Indicies ({i.e., summation of hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects

* - Value from amended risk assessment.
@ - Result is the maximum of the Hls among the affected target organs from the amended risk assessment.
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TABLE 19-25a
SUMMARY OF CENTRAL TENDENCY CANCER RISKS AND NONCARCINOGENIC HAZARD INDICIES - SITE 17
NWS EARLE, COLTS NECK, NEW JERSEY

Estimated Incremental Cancer Risk Estimated Hazard Index* **
Current Future Future Future Current Future Future Future
Exposure Industrial Industrial Lifetime Recreational | Industrial Industrial Resident Recreational

Medium Routes Employee Employee Resident Child Employee Employee Child Adult Child
Surface Soil Incidental Ingestion N/R N/A N/R N/A N/R N/A N/R N/A N/A
Dermal Contact N/R N/A N/R N/A N/R N/A N/R N/A N/A

Inhalation of Fugitive Dust N/R N/A N/R N/A N/R N/A N/R N/A N/A

Subsurface Soil [incidental Ingestion N/A N/S N/S N/A N/A N/S N/S N/A N/A
Dermal Contact N/A N/S N/S N/A N/A N/S N/S N/A N/A

Inhalation of Fugitive Dust N/A N/S N/S N/A N/A N/S N/S N/A N/A
Sediment Incidental Ingestion N/A N/A N/A N/R N/A N/A N/A N/A N/R
Dermal Contact N/A N/A N/A N/R N/A N/A N/A N/A N/R

Groundwater |Ingestion N/A 4.7E-06" 2.6E-05" N/A N/A N/R 8.1E-01@ N/A N/A
Dermal Contact N/A 2.9E-09" 5.7E-08" N/A N/A N/R 8.2E-03" N/A N/A

Inhalation of Volatiles* N/A N/A N/A** N/A N/A N/A N/A N/A** N/A
Surface Water |incidental Ingestion N/A N/A N/A N/R N/A N/A N/A N/A N/R
Dermal Contact N/A N/A N/A N/R N/A N/A N/A N/A N/R

TOTAL - 4.7E-06 2.6E-05 - - - 8.2E-01 - -

N/A = Not applicable because this media is not associated with this potential receptor
N/R - Central Tendencies calculation not required

N/S = Not sampled

® = During Showering, Adult Residents Only

** = No volatiles were detected in groundwater

*** = Hazard Indicies (i.e., summation of hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects

~ - Value from amended risk assessment.

@ - Result is the maximum of the His among the affected target organs from the amended risk assessment.
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the northeast, respectively. All of these sites are located in the Ware Creek watershed. The developed
areas on and to the north and east of the site provide little or no ecological habitat, but the wetland and
marsh areas adjacent to the site provide excellent habitat for terrestrial and aquatic receptors. The salt
marsh is expected to attract most wetland species found in the Waterfront area, including semi-aquatic
mammals and wading birds. No sensitive habitats, other than the wetlands and marsh, and no threatened

or endangered species are known to occur on or near the site.

Contaminant Sources_Release Mechanisms, and Migration Pathways

The major contaminant release pathway from the landfill is overland runoff. Overland runoff from
precipitation may carry constituents to nearby surface waters, sediments, and soils, particularly to surface
water and sediments in the wetlands and marsh. Infiitrating precipitation may cause the contamination
of subsurface soil and groundwater, and groundwater from the site may eventually discharge to wetland
and marsh surface water. However, the paved and developed nature of the site precludes infiltration on

the majority of the site.

Exposure Routes

Terrestrial receptors at Site 17 may be exposed to surface soil contaminants via incidental ingestion of soil
or by ingestion of contaminated food items. Terrestrial receptors may also come into contact with
contaminants in Site 17 surface water by using it for drinking, although this pathway is generally
insignificant, especially since the area is influenced by saltwater. Terrestrial vegetation may also be
exposed to contaminants in soils at Site 17, mainly on the toe of the landfill. Aquatic and semi-aquatic
organisms and terrestrial organisms that utilize the nearby wetlands and marsh may be exposed to
contaminants via direct contact with surface water and sediments, incidental ingestion of surface water and
sediments, and consumption of contaminated food items. Aquatic organisms may also be exposed to
constituents from contaminated groundwater that flows into surface water, although infiltration and leaching

are impeded by paved areas.

Selection of Preliminary Contaminants of Potential Concern (COPCs)

Preliminary COPCs were all contaminants detected in 1995 R! activities for this site. In particular, .
contaminants detected in Site 17 surface water, sediment, and surface soil were considered preliminary
COPCs for quantitative assessment. Constituents in subsurface soil, sediment, and groundwater samples

from the 1993 S| and groundwater samples from the 1995 RI were evaluated qualiitatively.
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Assessment and Measurement Endpoints

A detailed description of facility-wide assessment and measurement endpoints is provided in Section 2.6.

Conceptual Site Model

Site-specific conceptual models were beyond the scope of this initial screening. A facility-wide conceptual

model is provided in Section 2.6.

19.8.2 Ecological Effects Assessment

Ecotox threshold (ET) values were used for screening potential ecological risks from contaminated surface
Water, sediments, and surface soils. "Despite the tidal marsh adjacent to some Waterfront sites and
potential saltwater influence, salinity measurements from 1995 Rl surface water samples at the edge of
the marsh for Site 17 were quite low. Hence, freshwater-based ETs were utilized. Surface water,
sediment, surface soil, and terrestrial plant values are presented in Tables 2-28, 2-29, 2-30, and 2-31,

respectively.

19.8.3 Preliminary Exposure Assessment

Contaminant concentrations in environmental media used for this initial screening were obtained from data
generated during 1995 Rl activities. Data collected during the summer and fall of 1995 for surface water,
sediment, and surface soil were evaluated. The maximum detected contaminant concentrations in surface
water, sediment, and surface soil were used as conservative representative exposure point concentrations.
Subsurface soil, sediment, and groundwater samples from the 1993 Sl and 1995 RI groundwater samples
are discussed qualitatively in Section 19.8.5. Background concentrations presented for comparative
purposes were obtained from facility-wide background samples. Section 2.4.1.1 contains a detailed

description of data vaiidation, treatment, and selection used in the ERA.

19.8.4 Risk Characterization

Several inorganics in Site 17 surface water exceeded ET values and were retained as final COPCs (Table
19-26). These include aluminum, barium, cadmium, chromium, cobalt, copper, lead, manganese,
selenium, thallium, vanadium, and zinc. No organics were detected in Site 17 surface waters. In Site 17
sediments, barium (HQ = 1.80) exceeded the only ET value available, and arsenic, cadmium, copper, lead,
mercury, nickel and zinc exceeded the most conservative ET values available (Table 19-27). Several

inorganics, including arsenic, cadmium, copper, lead, mercury, nickel, and zinc, exceeded the most
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TABLE 19-26
SURFACE WATER CONTAMINANTS OF POTENTIAL CONCERN - SITE 17
NWS EARLE, COLTS NECK, NEW JERSEY

Contaminant of Potential requency | Background Manmun'l Ecotox Hazard Reason for Retention or Elimination as Final
Concern (COPC) of Concentration | Concentration | ochold (woit) | Quotient COPC
Detection (wgiL) (pgiL)
norganics
Aluminum 313 409 9680 87 1113 Retained-HQ > 1
Arsenic 33 ND 886 190 0.4/ Eliminated-Does not exceed threshold
Barium 3/3 34 331 3.9 84.9 Retained-HQ > 1
[ Beryllium 173 0.33 T3 51 025 Eliminated-Does not exceed threshold
Cadmium 13 0.18 3.2 1 32 Retained-HQ > 1
Chromium 2/3 26 20.4 10 2.04 Retained-HQ > 1
Cobalt 213 19 6.2 3 2.0/ Retained-HQ > 1
Copper 33 9.8 ©65.1 11 5.92 Retained-HQ > 1
Lead 373 44 77 25 30.8 Retained-HQ > 1
Manganese 3/3 55.5 646 80 8.08 Retained-HQ > 1
Mercury 33 0.028 0.2 1.3 0.15 Eliminated-Does not exceed threshold
Nickel 33 7.1 11 160 0.07 Eliminated-Does not exceed threshold
Selenium 23 3.5 15.7 5 314 Retained-HQ > 1
[ Thallum 373 55 125 4 313 Retained-HQ > 1
Vanadium 33 0.9 136 19 3.87 Retained-HQ > 1
Zinc 313 284 290 100 290 Retained-HQ > 1

ND = None detected
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TABLE 19-27
SEDIMENT CONTAMINANTS OF POTENTIAL CONCERN - SITE 17
NWS EARLE, COLTS NECK, NEW JERSEY

Contaminant of Potential Freq::ncy C?::i';gr\;?:t?d Maxlmurr) ecotox 1 Hazard Reason for Retention or Elimination as Final
Concern (COPC) on Concentration Threshold Quotient COPC?
Detection (mg/kg) (mg/kg) (mg/kg)
Inorganics
Aluminum 4/4 3540 19,300 NA Retained-No suitable threshold available
Arsenic 4/4 6.2 36.3 8.2/70 4.4/0.52 Retained-HQ > 1
Bartum 4/4 106 /1.8 40 1.80 Retained-HQ > 1
" Beryllium 34 057 12 NA Retained-No suitable threshold available
Cadmium 2/4 ND 3.1 1.2/96 2.58/0.32 | Retained-HQ > 1
Chromium 4/4 56 3.5 81 0.66 Eliminated-Does not exceed threshold
Cobalt /4 2.1 6.4 50 0.13 Eliminated-Does not exceed threshold
Copper 4/4 13 99.1 347270 2.9/0.37 | Retained-HQ > 1
Lead 4/4 34.3 126 4/7218 2.68/0.58  [Retained-HQ > 1
Manganese 4/4 9.2 748 460 0.16 Eliminated-Does not exceed threshold
Mercury 3/4 0.068 0.32 0.75/0.71 2.13/0.45 [ Retained-HQ > 1
Nickel 3/4 [ 276 215516 1.31/0.53 [ Retained-HQ > 1
Selenium 4/4 ND 7.4 NA Retained-No suitable threshold available
[ Thallium 174 ND 15 NA Retained-No suitable threshold avaiable
‘Vanadium 4/4 42.7 101 NA Retained-No suitable threshold available
Zinc 4/4 269 242 150/410 1.61/0.58 [ Retained-HQ > 1
Organics”
-Methyinapthalene 1/4 ND 170 330 0.52 Eliminated-Does not exceed threshold
4.4-DDD 2/4 21 58 1.0/46 36.3/1.26 | Retaned-HQ > 1
4,4-DDE 34 17 98 22727 445/3.63 |[Retained-HQ > 1
4 4DDT 3/4 19 59 1.6/46 36.0/1.28 [Refained-HQ > 1
4-Methylphenol 2/4 ND 820 NA Retained-No suitable threshold available
Acenapthene 1/4 ND 340 620 0.55 Eliminated-Does not exceed threshold
Acenapthyiene 1/4 ND 89 447640 2.02/0.14 | Retained-HQ > 1
Alpha Chlordane 2/4 ND 8.1 4 1.16 Retained-HQ > 1
Anthracene 1/4 ND 1000 330/1700 3.03/0.59 [ Retained-HQ > 1
Aroclor 1260 213 ND 80 22711380 3.52/0.44 | Retained-HQ > 1
Benzo(a)anthracene 214 560 2600 330/1600 6.78/T40 | Retained-HQ > 1
Benzo(a)pyrene 3/4 590 2600 430/1600 6.05/T63 | Ret