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Environmental Affairs Division

SUBJECT:    Submittal of RCRA Subpart X Permit Monitoring, Round E
for Supart X Permit Application, U.S. Army Research Development

¯ and Engineering Center, PicatinnyArsenal, NJ

Mr. John Scott
Chief, Bureau of Hazardous Waste

And Transfer Facilities
Division of Solid and Hazardous Waste
401 East State Street
P.O. Box 414
Trenton, New Jersey 08625-0414

Dear Mr. Scott:

Enclosed for your information is report entitled ~RCRA
Subpart X P4rmit Monitoring, Round E." The sampling was
performed on September 18 & 19 of 2002 and represent thefirst
semi-annu~l event after the one year of quarterly sampling as was
presented in the letter of December 12th, 2002.

We realize that the NJDEP is considering our responses to
comments in your January 2nd letter invalidating the previous
groundwater results. Therefore,.the report will only get reviewed
if the issues of your letter are positively resolved. However, a
table was prepared as part of the report that indicates the
certification status of each lab per analyte. Only a few
analytes were tested at labs not certified but these are not
Considered CoCs per the statistical report provided last year.

We have received your letter of April 02 and have suspended
groundwater samplins for the Open Detonation Area until two (2)
weeks after the issues are resolved.

If you should need additional information on this matter,
please contact Mr. Ted Gabel at (973) 724-6748.

Sincerely yours,

Solecki Chief,
EnvirOnmental Affairs



Copies of Letter Furnished:

Greg Zalaskus, N~DEP



I certify under penalty of law that this document
and all attachments were prepared under my

"direction or supervision according to a system
designed to assure that qualified personnel
properly gather and evaluate the information
submitted. Based on my inquiry of the person or
persons who manage the system, or those persons
directly responsible for g~thering the information,
the information submitted is, to the best of my
knowledge and belief, true, accurate and complete.
I am aware that there are significant penalties for
submitting false information, including the

possibility of fine and imprisonment for knowing
violations.

Date: April 09, 2003,
Tom Solecki,

Chief of Environmental Affairs
Picatinny Arsenal
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boundary of the installation, and Interstate 80, which is located 1 mile to the southeast of the main
gate.

The OD study area, about 4 acres in extent, is located along Gorge Road in Area N of PTA,
approximately 1.5 miles west of Lake Denmark. This area is located, in the northern most area of
the arsenal and is very remote from other facilities. The site consists of a large pile of sand along
the eastern side and a sand-filled bunker at its northern end. The site is situated in an alluvial
valley bordered by Green Pond Mountain to the west and Copperas Mountain to the east, that
separates this area from the Lake Denmark basin (Figure 1-2).

1.3 Site History

The Gorge is used to test large and small caliber weapons, ammunition, and various explosive
devices as well as the OD of waste ordnance and explosives. The OD operations are conducted
in the large sandpit along the eastern side of the Gorge (Figure 1-3).

A RCRA Part B permit application was s~bmitted by Picatinny Arsenal to USEPA, Region 2 in
November 1985 for the operation and monitoring of the OD area. The permit application was
updated, revised and resubmitted in November 1988. Picatinny received a Notice of Deficiency
(NOD) from USEPA and the permit application wasrevised in July 1993 and September 1994
and resubmitted to USEPA.

Operating at the Open Detonation (OD) Area under Interim status,-Picatinny installed six
monitoring wells and conducted quarterly groundwater sampling from February 1999 to October
1999. Chemical analysis of the groundwater samples was .for eight metals and six explosive
compounds. Two additional sampling events were conducted in March and .Apdl 2000 to vedfy
elevated levels of lead in two downgradient monitoring wells. Analytical data from these six
sampling events are presented in the Summary of Groundwater Sampling Results from February
1999 to October 2000 (IT, 2001a).

During this time, New Jersey took primacy over RCRA enforcement within the state from USEPA.
The New Jersey Department of Environmental Protection (NJDEP) issued a NOD on the revised
1994 permit application. The permit application was revised and updated and submitted to
NJDEP in November 2000. Based on comments and discussions with NJDEP, the revised permit
application contained an expanded analytical list for groundwater sampling (Appendix A). It
should be noted that white phosphorous and red phosphorous could not be analyzed for because
there is currently no approved or certified analytical method. In order to develop analytical
methods, standards for these two compounds would be required. Standards were not readily
available for either compound. The permit application is currently still under review by NJDEP.

In March 2001, Picatinny received a letter from NJDEP requesting that quarterly sampling be
resumed for two years at the OD Area (ODA), The letter also requested that in addition to the
expanded analyte list contained in the revised permit application (Nov. 2000), groundwater
samples also be analyzed .for VOCs with additional compounds, SVOCs with additional
compounds, and pesticide~/POBs with additional compounds; A copy of this letter is included in
Appendix A. Picatinny agreed to conduct quarterly groundwater sampling for the expanded
analyte list contained in the revised permit application for one year (four consecutive quarters).
Picatinny also agreed to analyze for the additional compounds requested by NJDEP (i.e., VOCs
with additional compounds, SVOCs with .additional compounds, and pesticides/PCBs with
additional compounds) for two consecutive quarters. In June 2001, NJDEP notified Picatinny that
the reduced sampling duration was acceptable (See Appendix A for a copy of this
correspondence).

The first round of quarterly groundwater sampling with the expanded analyte list (Round A) was
conducted from June 20 to June 25, 2001. Analytical results from that sampling are presented in
the Round A Groundwater Assessment Report, October 2001 (IT, 2001 b). The second quarter of
groundwater sampling was performed from September 25to .September 27, 2001. Analytical
results are presented in the Round B Groundwater Assessment Report, January 2002 (IT,
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2002a). The third round (Round C) of groundwater sampling was i~onducted from January 15 to
17, 2002. Analytical results are presented in the Round C Groundwater Assessment Report,
April 2002 (IT, 2002b). The fourth quarter (Round D) of groundwater sampling was conducted at
Site 8 on April 16 and 17, 2002. Analytical results are presented in the Round D Groundwater
Assessment Report, August 2002 (IT, 2002c).

For the Round C and Round D sampling events, the analytical suite was reduced as discussed at
the regulatory meeting conducted on November 20, 2001(see Appendix C for a copy of the
meeting minutes). The following compounds,, which were only required to be sampled for a
minimum of two consecutive quarters, were eliminated from the analytical program, because
none of these compounds were detected at concentrations above their respective LOCs: VOCs
with additional alcohol compounds, SVOCs with additional compounds, and pesticides/PCBs with
additional compounds. One exception was ethylene oxide. Future sampling rounds will include
ethylene oxide in the analytical program unless the statistical evaluation of the data indicates that
the single ethylene oxide exceedance is not statistically significant. As a result of recent sampling
at the ODA, which identified depleted uranium (DU) in the surface and subsurface soil, DU was
added to the Round C and Round D groundwater analytical suite.

In accordance with the permit application and.NJDEP correspondence, a statistical evaluation of
the quarterly groundwater data was conducted after One year to develop a reduced analytical
program on a semi-annual basis. The statistical evaluation performed on the groundwater data,
the results of the evaluation, and the revised analytical program for the RCRA unit were
documented in the Evaluation of Quarterly Groundwater Data (IT 2002d), which was submitted to
NJDEP on December 12, 2002.

As a result of the data screening and statistical evaluation process, the sampling program for the
OD area within the Gorge region of PTA has been revised for subsequent sampling events.
Table 1-1 presents the compounds eliminated from the RCRA permit groundwater monitoring
program along with an explanation for its removal. Table 1-2 presents thecompounds retained
for future sampling events along with an explanation for its continued analysis.
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Table 1-1
Compounds Eliminated from the RCRA GW Monitoring Program

at the Open Detonation Area, Picatinny Arsenal, New Jersey

TCL Volatile Organic Compounds with
2 No concentrations detected above LOCs. 1
2 No concentrations detected above LOCs.
2 No concentrations detected above EQLs.
2 No concentrations detected above EQLs. ¯

Additional Alcohol Compounds
TCL Semivolatile Organic Compounds

Diphenylamine, aniline, carbazole
TCL PCBs/Pesticides and Mirex
Organophosphorous Pesticides.

(malathion and diazinon)
Exotic Explosives

(DEGDN, TEGDN, TMEDN, DATB, HNS)
Nitroesters - nitrocellulose, nitroguanidine,

nitroglycerine

TAL Metals
Additional Metals (boron, titanium, silicon,

molybedenum, tin, tungsten, strontium,
zirconium)
Cyanides
Anions

4 NO concentrations detected above EQLs.

No concentrations detected above EQLs.4

4

4

No concentrations detected above EQLs.
LOC exceedances are below background

threshold values.

4 No concentrations detected above LOCs.
4 No concentrations detected above EQLs.
4 No concentrations detected above LOCs.

Notes -
LOC = Level of Concern.
EQL = Estimated Quantitation Limit.
1. Ethylene Oxide, which was detected above the LOC in Round 2, was analyzed for four quarters. An ANOVA

for ethylene oxide indicated the exceedance was not statistically significant and could be eliminated from
further analyses.
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Table 1-2
RCRA Groundwater Monitoring Program

at the Open Detonation Area, Picatinny Arsenal, New Jersey

Baseline Explosives

Perchlorates

Lead

Perchlorates detected in OD Area each round and detected
above LOC during a I~revious sampling event using the bailer

method.

Lead detected above LOCs during previous samplir~g events
using the bailer method.
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2.0 PHYSICAL CHARACTERISTICS

2.1 Topography/SurfaceWater Hydrology

The OD area lies in a low lying valley, relative to the surrounding topography, bordered by steeply
sloping .ridges of Green Pond Mountain to the west and undifferentiated metamorphic/igneous
rock to the east (Copperas Mountain). These ridges reach an average elevation of 1,000 to
1,100 feet mean sea level (MSL) within 500 feet of the valley axis. The elevation of the Site 8
area vades from 840 to 870 feet MSL and averages 200 to 500 feet in width in the study area.
The surface water from this region flows down the steep valley walls via a number of small,
unnamed, streams, ditches, and culverts to the valley axis where it contributes to the base flow of
Green Pond Brook. Green Pond Brook in this area averages 5 to 10 feet in width and
approximately 2 to 3feet in depth. Green Pond Brook flows to the south along the Valley axis at a
steep (approx. 9:1 ft) gradient to the confluence with Burnt Meadow Brook in the main valley of
PTA where it eventually discharges to the southwest into Picatinny Lake.

2.2 Geology

The geology of the OD area was determined ..by reviewing lithologic boring logs recorded during
the advancement of the six Gorge wells installed for the RCRA Subpart X permit monitoring
program. Bedrock compositions in this area were interpreted through outcrop observations and
confirmed with the use of geologic maps published on the regional geology. The lithologic boring
logs indicate that the site overburden is composed of a poorly sorted heterogeneous mixture of
boulders and gravel in a silty sand matrix, with trace amoudts of clay. This vadable sedimentary
sequence is a function of the complex geomorphic conditions in the Gorge resulting from the
redistribution of glacial, talus, and stream related sediments that occur in the valley. The low
occurrence of clay in the interval investigated (0-20 feet below ground surface) and relatively high
hydraulic conductivity observed in the aquifer (Section 2.3) suggest that fluvial processes were
the primary mechanism in the redistribution and deposition of sediments in the Gorge. The
bodng logs reveal that a maximum of 3 to 10 feet of artificial fill.composed of varying amounts of
sand, gravel, cobbles, boulders, and rubble covers the entire site. Bedrock was not encountered
during the advancement of borings in the OD area; therefore, accurate depth to bedrock and
overburden thickness estimations could not be determined. As a result, identification and
placement of the fault transecting the valley was indeterminable from the limited subsurface
investigation. Bedrock composition west of the fault is described from outcrops as oxidized
quartz pebble conglomerate of the Green Pond Syncline. Undifferentiated granitic gneiss
composed of varying degrees of hornblende, quartz, l~lagioclase feldspar, potassium feldspar,
and mica is identified in outcrops east of the fault.

2.3 Hydrogeology

Two aquifers are presumed to exist in the Gorge area: an overburden aquifer and a bedrock
aquifer. The hydrogeology of the OD area was determined through the evaluation of well
development data from the six Gorge area wells installed into the unconfined overburden aquifer.
Potentiometdc surface gradients and groundwater flow directions were determined using static
water level measurements collected from the wells (Figure 2-1). The horizontal hydraulic gradient
along the flow axis between monitoring well OD-1A and OD-3A was measured at 0.0184. No
wells were installed intothe fractured bedrock aquifer underlying the OD area, therefore, accurate
estimations of fractured bedrock aquifer characteristics were indeterminable.
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Overburden aquifer characteristics were estimated using measurements obtained dudng well
development of the Site 8 wells. Flow rate (Q) and drawdown (h0 - h) data, from the wells which
exhibited equilibrium of these variables during purging, were applied to the Razack and Huntley
(1991) partially penetrating well equation to determine a transmissivity (T) value for the Gorge
area aquifer.

0.67

This formula utilizes a correlation coefficient of 0.67’ for the empirical relationship between
transmissivity and specific capacity,.which is dedved from the flow rate and drawdown data of the
wells. Gorge area well data applied to this formula yielded transmisSivity values ranging from
246.1 ~/day from OD-5A, to 618.3 ~/day from OD-2A. Hydraulic conductivity values, based on
these transmissivity results and a theoretical aquifer thickness of 30 feet, ranged, from 8.20 f’dday
at OD-5A, to 20.61 ft/day at OD-2A. Monitoring wells OD-3A and OD-4A did not exhibit any
drawdown during ~levelopment, at purge rates equal to those used on the other Gorge wells
applied to the formula. Therefore, transmissivity and hydraulic conductivity values are
presumably higher since purge rates of equal magnitude failed to drawdown the staBding water
column in the well. Although accurate calculations could not be performed for these wells,
transmissivity and hydraulic conductivity values are not likely to exceed 1,000 ft2/day and 33.33
ft/day respectfully, based on the subsurface lithology at these locations.

In summation, the OD area overburden aquifer characteristics are approximated at 8.20 ft/day to
33.33 if/day for hydraulic conductivity, and 246.1 ~/day to 1,000 ft21day for aquifer transmissivity.
These values aretypical for the types of sediments identified dudng borehole advancement of the
monitoring wells located in the area, and are representative of values that are anticipated for
wells with yields sucl" as those obsei’ved at Site 8,
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3.0 FIELD ACTIVITIES

3.1 Groundwater Sampling Field Measurements

Prior to sampling, the Site 8 wells were opened and the headspaces were immediately screened
using an 11.7eV lamp Photoionization Detector (PID) to identify the presence of Volatile Organic
Compounds (VOCs) in the wells. None of the monitoring wells registered VOC levels in excess
of background. At no time during the sampling event were VOCs detected in breathable air
space.

Physical measurements of groundwater level, well depth, and PVC well casing height were
collected using a decontaminated electronic water level indicator. This information was recorded
onto pre-sample purge forms. A potentiometric surface map was generated from these
measurements in order to evaluate groundwater flow direction and gradient (Figure 2-1 ).

3.2 Groundwater Purging and Sampling

Adjustable rate, stainless steel submersible pumps, attached to dedicated Teflon-lined
polyethylene tubing, were utilized to remove the required groundwater volume from the wells prior
to sampling. In order to minimize drawdown and prevent turbulent groundwater flow into the well
casing during purging, purge rates were maintained at an average of 500 ml/min. Monitoring wells
were purged by removing water from the center of the water column or screened interval,
allowing groundwater indigenous to the aquifer to enter the well. The efficiency of stagnant
casing water removal from the well was monitored approximately every five minutes throughout
the purge .by evaluating the stability of groundwater quality parameters obtained using a YSI
water quality analyzer. The parameters collected before and during groundwater evacuation
included pH, temperature, specific conductance, dissolved oxygen (DO), oxidationlreduction
potential (ORP), and turbidity. A summary of the groundwater quality measurements for each
location is provided in Table 3-1. Evacuation of the well continued until the water quality
parameters stabilized for three successive readings as follows: 10% for DO, ORP and turbidity;
3% for specific conductance; 5% for pH (Puls et al, 1992), and 1% for temperature, indicating ’
water representative, of the aquifer was being obtained.

Groundwater samples were collected directly from the Teflon-lined tubing at a flow rate of 100 to
250 ml/min. Pre-preserved, laboratory-supplied sample bottles were filled and immediately chilled
at 4°C in laboratory-supplied sample coolers for shipment. Severn Trent Laboratories (STL), an
NJDEP-certified laboratory, performed all the analyses. All analyses for the Round E sampling
event were performed under NJDEP certification except for the radioisotopes of bismuth, lead
and americium, which are not a requirement Of the RCRA Subpart X permit, and thallium. A table
listing the Round E analytes and the STL certification is presented in Appendix D. All samples
were shipped overnight delivery to STL in Canton, Ohio (ethylene oxide, metals, anions and
radiological analyses); Knoxville, Tennessee (expl~)siv.es analyses); and Sacramento, California
(thallium and perchlorate analyses). Post-sampling water quality parameters are provided in
Table 3-1. Groundwater purging and sample collection were conducted in accordance with the
procedures and guidelines detailed in the approved Picatinny Arsena/ Facility-Wide Fie/d
Samp/ing P/an, (ICF KE, 1998).
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TABLE 3-1
Summary of Monitoring Well Field Measurements for the

OD Area - Round E RCRA Permit Monitoring
September 18 and 19, 2002

Well ID
NJ Permit No.

Depth To Water (ft.
bgs)

Well Depth (ft. bgs)=
Purge Rate (ml/min)

Volume Purged (liters)
Sample Depth (ft. bgs)

INITIAL
PARAMETERS

pH
Temperature (°C)

Conductivity (t~Slcm)
Dissolved Oxygen

(mglL)
Redox (mV)

Turbidity (NTU)

FINAL PARAMETERS
Ph

Temperature (°C)
Conductivity (l~Slcm)

Dissolved Oxygen

OD-1A
22-33305

7.06

13.71
5OO
25.0
10.00

’ 5.36
15.50

91
6.96

184
3.0

5.53
15.98
93

OD-2A
22-33306

2.98

12.51
5O0
17.5
8.00

5.70
20.12

149
4.27

128
0.8

5.74
20.15
149

2.34

OD-3A
22-33307

0.39

11.45
5O0
17.5
6.00

6.00
12.85

74
13.57

224
0.0

5.98
13.12
75

11.19

OD-4A
22-33308

2.06

11.60
5OO
20.0
6.00

5.76
14.34

87

259
569

5.91
15.15

OD-5A
22-37389

3.98

19.54
5O0
45.O
14.00

5.88
17.29

91
9.84

55.2
100

5.92
16.46

68 92
- 3.32

34
7.3

OD-6A
22-37390

10.44

21.16
5O0
20.0
17.00

5.18
15.77

(mglL)
Redox (mV)    216       113       222       242

Turbidity (NTU)    0.0        0.0        0.0        9.0
- Dissolved oxygen readings from the water quality analyzer were inaccurate.

63

171
128

5.84
16.75
74

127
9.1

3.3 Quality Control Samples
Quality control (QC) samples were collected during the field investigation, to check for cross-
contamination during the handling of sampling materials, as well as monitor the performance of
analytical contracting services. The folloWing QC samples were collected dudng Round "E" of the
Picatinny Arsenal, Subpart X RCRA Permit Monitoring program:

Rinsate Blank sample GW091802R1 was collected for .the groundwater samples by
pumping ~nalyte~free water through Teflon-lined tubing, using a decontaminated two-
inch adjustab’!ei~ate Grundfos pump, into the applicable sample containers. This
samplewas Collected on September 118, 2002.

Trip Blank samples GW091802T1 and GW091902T1 were prepared using analyte-
free distilled water.

All groundwater samples were submitted for data validation by an independent subcontractor, as
required by NJDEP. The analytical data were validated based upon laboratory QC criteda and
pertinent USEPA Region 2 data validation functional guidelines. Data validation reports for the
groundwater data packages are presented, under separate cover as Appendix E. Analytical data
packages will also be provided under separate cover in Full NJDEP Regulatory Deliverables
Format.
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CHEMICAL ANALYTICAL RESULTS

Introduction

Round E groundwater analytical results, collected and analyzed in accordance with the
groundwater monitoring program, were evaluated by comparing groundwater constituent
concentrations with several sources of established groundwater quality standards. This was
conducted to contrast upgradient and downgradient constituent concentrations with administrated
maximum contaminant limits. No inorganic concentrations exceeded their respective RCRA
Maximum Concentration Standards in the six OD area wells. Several metals including cadmium,
cobalt, potassium, and vanadium and the anion, sulfide were detectedin the groundwater rinsate
blank sample collected in conjunction with the sampling event (table 4-1). Ethylene oxide, which
was the only VOC analyzed for in the groundwater samples, was not detected in the two trip
blanks.

Summary tables listing all the compounds analyzed for during this sampling event are provided
as Appendix B. For compounds, which were not detected in the sample, the RL/SQL is listed
with any applicable data qualifiers. Full Electronic Data Deliverables packages for this sampling
round will be provided at a later date. Data validation reports for all groundwater parameters are
also provided, under separate cover, as Appendix D. A summary of the groundwater analytical
results for Round E along with reference groundwater quality standards and RCRA Maximum
Concentration Limit Standards is provided in Table 4-2.

4.2 Summary of Chemical Constituents Detected in Groundwater

Ethylene oxide was the only VO.C analyzed for in the Round E samples. Ethylene oxide was not
detected in any wells (Table 4-2) including OD-2A, which contained ethylene oxide during Round
B.

With the exception of upgradient wells OD-5A and OD-6A, HMX and RDX were detected in each
well. Concentrations of HMX ranged from an estimated concentration of 0.45 pg/L at.OD-3A to
8.00 pglL at OD-1A. The LOC for HMX is 400 pg/L. RDX.concentrations ranged from an
estimated level of 0.19 IJg/L at OD-3A to 7.60 pg/L at OD-2A. The maximum RDX concentration
was identified at OD-2A, located approximatelY 80 feet downgradient of the Open Detonation
Area. The RDX concentrations detected at OD-1A (3.5 pg/L), OD-2A (7.6 pg/L), and OD-4A (3.0
pgtL) exceed the RDX LOC of 0.61 pg/L No other explosives were detected in the-samples.

Monitoring wells OD-2A and OD-4A, which are located closest to the RCRA unit have historically
contained RDX at concentrations in excess of the LOC. Figure 4-1 is a graph of RDX.
concentrations detected at these wells since 1999. it should be noted that the groundwater
samples from the four sampling events in 1999 were collected with bailers. All subsequent
samples for explosives analysis were collected by the low-flow pumping method. The graph
indicates that the RDX concentrations reported at OD-4A have maintained relatively constant
ranging from 3.5 l~g/L to 5.5 !~g/L. The RDX levels detected in OD-2A have varied and exhibited
an increase with the switch to the low-flow sampling methodology.

Aluminum, iron and manganese, which are common naturally occurring elements, were detected
at elevated concentrations above LOCs in nearly every well with the exception of OD-3A. These
metals are commonly identified at high concentrations throughout the facility and are believed to
be the result of weathering of the local bedrock rather than a site-related source. As part of the
data screening process for the Evaluation of Quarterly Groundwater Data (IT, 2002d),
background threshold values were determined for aluminum, iron and manganese. The
background threshold values were calculated as the mean concentration from the three
upgradient wells (OD-1A, OD-5A, and OD-6A) plus three standard deviations as recommended
by USEPA Region 2. Concentrations of aluminum, iron, and manganese in the downgradient
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wells (OD-2A, OD-3A, and OD-4A) were compared to the background threshold values.
Concentrations of these compounds in the downgradient wells did not exceed the background
threshold values. Lead and arsenic were the only other metals detected in excess of LOCs.
Lead was identified in OD-4A at 26 t~g/L and in OD-6A at 19 !~g/L, which exceed the LOC of 10
~g/L. The arsenic concentration reported in OD-6A was 22 ~g/L, which is above the LOC of 8
~.g/L. However, the arsenic and lead concentrations are below the RCRA Maximum Contaminant
Standard for lead and arsenic, 50 t~g/L.

Eight anions including perchlorates were detected in the six monitoring wells. The perchlorate
concentration identified in OD-1A was 48 ~.g/L, which exceeds the LOC of 18 p.g/L. All other anion
concentrations were below LOCs.

Radi01ogical analyses for .gamma .spectroscopy, uranium isdtopes, and radium-226 and its
daughters were also conducted at the request of PTA’s Radiation Protection Office to determine
the impact of the recent identification of radiological parameters in the soil at the OD area to the
groundwater. Six radiological compounds were detected in the samples including bismuth-214,
lead-214, radium-226, and the three isotdpes of uranium. Since there are no LOCs for these
compounds in groundwater (with the exception of radium-226) and no background levels have
been established for groundwater, the analytical results were compared to the background
surface water levels.

Radium-226, which has a groundwater LOC of 5 pCi/L, was detected in three wells. The
maximum concentration of radium-226 was 0.33 pCi/L, reported in OD-4A. The three uranium
isotopes were only detected in .OD-6A. The concentrations of uranium-234 (2.62 pCi/L), uranium-
235 (0.17 pCi/L), and uranium-238 (3.22 pCi/L) detected in OD-6A exceed the surface water
background levels established during the Picatinny Arsenal Facility-Wide Background
Investigation (IT, 2002f). The two remaining radiological compounds, bismuth-214 and lead-214,
were not analyzed as part of the background investigation. In order to evaluate the
concentrations of these two compounds, the concentrations detected in the upgradient wells were
compared with the concentrations in the downgradient wells. The highest concentrations of
bismuth-214 and lead-214 were identified in upgradient well OD-6A. The next highest
concentrations were reported in OD-4A, the well closest to the RCRA unit. The pattern of
radiological concentrations does not indicate significant impact to groundwater from radiological
contamination in the soil at the OD area.

It should be noted that all of the additional compounds recommended for elimination in the
Evaluation of Quarterly Groundwater Data (IT, 2002d) [Table .1-1] were either not detected
(ethylene oxide) or detected at concentrations below LOCs (all anions with the exception of
perchlorates and most TAL metals). Perchlorates and lead, which were detected above LOCs in
Round E, will be retained for analysis dudng future sampling events, as recommended in the
Evaluation of Quarterly Groundwater Data (IT, 2002d). Arsenic, which was also detected above
the LOC in one. well during Round E will also continue to be analyzed for in th~ subsequent
sampling rounds. It should also be noted that no inorganic compounds were detected in the
groundwater samples above RCRA concentration limits described in 40 CFR Part 264 Subpart F
264.94.
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Chemical

TABLE 4-1
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN RINSE BLANK (pg/L; Rads - pCilL)
PICATINNY ARSENAL

Analytical Results
Sample ID:

Date Sampled:
Depth Sampled (ft):

Result Q

GW091802R1
09/18/02

RIJEQL SQL Lab

Cadmium
’                    I 0.300    J I 2.00 0.280    QT

Cobalt ’
~

1.10 I J 150.0 t 0.740
Potassium I 170 I J I 8,000 I 23.0

~anadi,u,,m I 0.780! J I 80.0i 0.670

S~do~ I 1.oooI I 1,oooI 250
= Flags/Qualifiers (~QO):
J = Deter, value is an estimate of the con~ntration.
U = Non~ete~, value is the dete~ion limit.

QT = Quanterm Laboratories, Inc.
RW~QL = RepoSing Limit / Estimated Quantitation Limit
SQL = Sample Quantitation Limit
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FIGURE 4-1
RDX Concentrations over Time in

0D-2A and 0D-4A
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5.0 ADDITIONAL INVESTIGATIONS

As approved in’ correspondence from NJDEP to PTA dated June 21, 2001 (Appendix A) and
discussed at the November 20, 2001 meeting at PTA (Appendix C), the groundwater sampling
program for the OD Area has been reduced from quarterly sampling events to semi-annual
events. The resultant data from the four quarterly sampling events (Rounds A to D) have been
statistically evaluated in accordance with 40 CFR Part 264. Based on the. results of the statistical
evaluation, a semi-annual monitoring prdgram was developed and submitted to NJDEP for
appr6val in December 2002 (IT, 2002d). The next semi-annual groundwater sampling event for
the OD area (Round F) was Scheduled for March 2003. However, due to the recent issues with
laboratory certification and rejection of the analytical data, the groundwater sampling has been
postponed until these issues can be resolved with NJDEP. The Army notified NJDEP of their
intention to discontinue the groundwater sampling in correspondence submitted to NJDEP at the
March 18, 2003 technical meeting in Trenton. The Army requests NJDEP concurrence on the
reduced analytical program presented in the Evaluation of Quarterly Groundwater Data (IT,
2002d) pdor to the next sampling event. The groundwater sampling will be resumed two weeks
after resolution of the issues outlined in NJDEP correspondence to Picatinny Arsenal dated
January 2, 2003.
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Sample ID: .
Date Sampled:

Depth Sampled (ft):

LOC (a} Source
RCRA Maximum
Concentration

Limit (b): Result

TABLE 4-2
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICAl, S DETECTED IN GROUNDWATER (pglL; Rads - pCilL)
PICATINNY ARSENAL

Analytical Results
OD-1A OD-4A OD-6A

09/19/02 09/18/02 09/19/02
5.0- 10.0 10.0- 15.0 10.0- 20.0

OD-2A OB-3A
09/18/02. 09/18/02

10.0- l&0 10.0 - 15.0

Q SQL. Lal"Q RL/EQL SQL Res.ult SQL Lab Result Q RUEQL SQL Lab Result

OD-5A
09/19/02

10.0- 15.0

RL/EQL I SQL Result Q RIJEQL SQ.L.

0.500 0.130 I QT ..0.500 0.500 0.130 QT 0.500 0.500 0.130 I QT

Aluminum 200 Quality Criteria, NJPQL NA QT 92.0 57.0 92.0 57.0 92.0 57.0 ~ QTArsenic 8 NJPQL 50.0 2.70. I J Q’I QT 4.00 2.10 4.00 2.10 4.00 2.10 4.00 2.10 I QT
Barium 2,000 MCL, Quality Criteria, MCLG 1,000 Q’I QT 200 0.940 64.0 ! J 200 0.940 I QT
Beryllium 4 MCL, MCLG NA Q’f 2.00 ! U QT 0.600 QT 2.00 U 2.00 0.600 I aT 2.00 0.600 ! QT 3.10 2.00 0.600 aT
Cadmium 4 Quality Cdteria 100 0.590 I J Q’[ QT 0.280 2.00 0.280 2.00 U 2.00 0.280 I QT 0.540 J 2.00 0.280 QT
Calcium 400,000 ADI NA Q’[ QT 59.0 5,000 59.0 I QT 59.0 6,400 J 5,000 59.0 I QT
Chromium 100 MCL, Quality Criteria, MCLG 50 5.50 ! d 10.0 I 1.50 Q’f 10.0 I U QT 1.50 aT 1.50 I QT 4.70 J 2.10 J 10.0 1.50 i aT
Cobalt 730 RBC ~ 50.0 I IJ 50.0 i 0.740 ! aT 2.90 ! J 0.740 QT 50.0 0.740 Q:F 50.0 0.740 3.90 J 50.0 0.740 i QT
Copper 1,000 QualityCrite..ria, NJPQL NA

4;~0 i J
15.0 I J 1.70 45.0 9.00 ! 1.70 J QT 5.40 J 9.00 1.70 J 43.0 J 9.00 1.70 I QT

Iron 300 Quality Criteria NA ~-~.-,~.,,-~,~67"0’~’:i1"~342.0 I QT 42.0 ;100 i 42.0 I QT 42.0 QT 100 42.0
Lead 10 NJPQL 50 1.60 IQT 3.00 1.60 QT 3.00 1 1.60 ~, 3.00 I U 3.00 t 1.60 QT 3.00 1.60 =QT
Magnesium 80,500 ADI NA ....... 35.0 i aT ..3~.0 QT 5,000 35.0 5,000 i 35.0 i QT 5,000 t 35.0 2,100 J 5,000 35.0 i-QT
Manganese. 50 Quality Cdteda NA ~i~i’i 0.680 15.0: 0.680 15.0 i 0.680 I QT 15.0 0.680
Mercury 2 MCL, Quality Criteria, MCLG 2.0 0.0920 I U 0.0920 0.0870 I aT 0.170 0.0920 I 0.0870 I QT 0.120 0.0920 0.0870 { QT
Nickel 100 Quality Criteria NA 6.90 I J 40.0 2.90 3.40 J 40.0 2.90 4.80 J 2.90 ! aT 2.90 aT 7.50 J 40.0 2.90 I QT
Potassium 100,000 ADI NA 480 i J 890 J 5,000 23.0 I QT 1,100 J 5,000 I 23.0 !QT 5,000 i 23.0 QT 600 J 5,000 23.0
Silver 2 NJPQL 50 4.00 U .4.00 0.980 4.00 U 4.00 I 4.00 0.980 0.980 l QT 1.70 J 4.00 0.980
Sodium 50,000 Quality Criteria NA 5,000 360 5,000 1".360 1,700 J 5,000 .! 360 I QT 5,000 I 360 1,800 iJ 5,000 360 IQT
Vanadium 260 RBC NA 2.40 J 50.0 0.670 I QT 4.40 ’1 J 50.0 I 0.670 !QT 1.20 J 50.0 I 0.670 QT 1.90 i J 50.0 0.670 I QT
Zinc ! 5,000 Quality Cdteria NA 30.0 20.0 I 14-0 IQT 57.0 .14,0. aT 20.0 14.0 I QT 42.0 20.0 i 14.0 QT 84.0 i 20.0 ’. 14.0 I QT

Ammonia 500 j QualityOriteria NA 88.0 tJ 200 ! 34.0 QT 82.0 lJ 200:134:o IQTI 110 iJI 200 34.0 QT 94.0 iJ 200 i 34.0 iQT 170 J 200 I 34.0 QT 150 lJ 200 i 34.0 IQT
Chloride 250,000IQua,~criteria NA 3,850i 1,000I 94.0 IO~ 4,810 1,000 1::04.02,520 i I 1,000t 94.0 1,250i 1,000 ! 94.0 tQT 4,010 i 1,000 ! 94.0 lOT 1,320 i 1,000 ; 94.0 IQT
.Fluoride 2,000I

QualityCriteda NA 180la 1,0003.9007 80.0!a 1,000 .3.90 O~1 50.0 laI 1,000 3.90°T 50.0 a 10001 3.90I’°T 40.0 J 1,0001 3.90 IQT 100IJ 1000i 3.90 QT
Nitrate 10,0001MCL, Quality Criteria, MCLG NA 500 U 500!7.60 QT 150 iJ 500 !7.60 iotl 4o.o al 500 7.60 QT 140 iJ SOO I 7.60 QT .500 U 5oo i7.5o aT 110 la 500!7.00
Perch orate 18 AL ~’~ ~; ’ ’ ~. ! = i "
. I NA ~~, 4.00 2.00 I QT 11.2 4.00 i..2-90. QTI 4.00 ;UI 4.00I 2.00 I QT 6.70 ! 4.00 ! 2.00 ,QT 4.00 ~U 4.00 ] 2.00 IQT 4.00 ,U 4.00 , 2.00 IQTPhosp,o.,s -- I NA NA 100 ii.i 100 1 15.0 Io’~ 39.0I~ 100 I’:~5.0 io~’l 31.0 ial 100 1 16,0 O~"2900 ID 500I 75.0 ;:OT.59.o !J 1ooi15.o IQT 16,000 iD. 2,000 i 300 lOT
su,fate 35o,oooI Quality Criteria , NA 12,7ool i 1,000’ 110 tOT 9,440 I 1,000 1""""’110 !QTI9,4401 I1,ooo I 11o iOT lO,6OOi 1,oooI 110 !QT 12,000! ’ 1,000 i 110 iQT 8,550 ! 1,000! 110 IQT

Bism’uth-214 ~ I NA NA 36.0 U, 53 0 53 0 I QT 59.0 J 51.0 51.0 i QT 162 I j 78 0 78 0 QT 270 " J 93 0 93 0 OT 41 0 UJ 48.0 I 48.0 I QT 378 { J 31.0 I 31.0 I °T
Lead-214 -- NA NA 54.0 i J 47.0 I 47.0 I QTi 36.0 ua 48.0 148.0 QT 166 i J 21.0 21.0 I QT 190 I J 28.0 28.0’ I QT 65.0 I J 26.o 26.0 ~QT 359 i J 32.0 I 32.0Radium-226 5 I McE " NA 0.250!U 0.300I 0.300 QT0.330I a0.220i’ 0.220IQT0140 iU 0:2200.220I QT0230 I a 0.220I 0.220 IQT -0.0400 U 0.240 i 0.240 i QT 0.250 i j 0.230I 0.230 !QT

NA 0110 lU 0140 I 0140 QT00500 IU 0130 1"050 lOT oo65o’u 0140 I 0140 IQT 00900 iU 0150 0150 °Ti 00750iUUranium-234
-- I NA . " , " " I ~ ¯ ..........." ¯ !.. " " ’ " ’ i "

. . . 0.120 10.120!OT 2.62 i 0.16o 10.160!OT
Uranium-235

-- I . NA . NA O.0120.i U 0.170 0.170 i QT -0.005~)0 U 0.120. ~.0.120 !QT 0.01001UI 0.160 I 0.160 QT -0.00800 ’1 U! 0.190’1 0.190 I QT 0.0560 !U 0.180 i 0.180 i QT 0.170 I J 0.170 i 0.170 I QTUraniam-238
-- I NA " " NA D.0190 I U 0.120 I 0.120 QT 0.0660 U 0 140 i ’i"~.~-40 QTi 0.0480 U 0 130 0:130 QT 0.190 U 0 250 ’i 0.250 I QT ~.0370 i U 0.0990~ 0.099.01QT 3.22 i 0.160 i 0.180 1 QT

~a) ’ see the "ARARs and Other Guidanceto be Considered fpr PicatihnyArs,~.n~il Grcuhdwater,,.table for a complete list of LOC values Grou’ndwater sardpleS TNere ~onipared to th~ Iowe~, 0f the Fe~li~ral MCLS, the New Jersey’Staf~iMOLs~ ’th~ New Jersey
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TABLE 4-2                                                     .
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pglL; Rads - pCilL}
PICATINNY ARSENAL

Analytical ResultsSample ID: ’ OD-1A 1 OD-2A ~ ~ ’ I ...... OD-3A ¯ ’ OD-4A ’ OD.5ADate Sampled: 09/19/02 I 09/18/02 I 09/18/02
I

09/18102 09/19/02

¯ .OC (a):] Source I Concentration
,hemical Limit b

~L~ro.,u..n..:l,w,,a~..r_Q,.u,a_!ty .Criteria or PQLs (whichever is hlgher)j or any non-zero Federal MCLG If th"~ abov~ a-’~ not available, groundwater comoadson criteri~ =r. ~,~=o,~ ~n ,h,~, ............................... SQ..L I La_~
r~=9~u, m =up vva[er ~,noncarcinogenic or carcinogenic 10~) RBCs ............... ~ ......... ~uwur u~ me Tollowlng Luu: I-eaeral unnKing water Health Advisories or USEPA -
(b) Maximum concentration criteda established in 40 CFR P, art 264 Subpart 264.94.

Bolded and shaded values indicate the detected result is above the Level of Concem (LOC).
ADI = Allowable Daily Intake

. MCLG = Federal Maximum Contaminant Level GoalAL = Action Level
NA = No ~alue available.HA = Federal Ddnking Water Standards and Health Advisories
NJPQL = New Jersey State Practical Quantitation Limit

MCL = Federal Maximum Contaminant Level Q = Flags/Qualifiers (QA/QC):
D = Result was obtained from the analysis of a dilution.

J = Detect, value is an estimate of the concentration.
R = Rejected result, value should not be used for any purpose.
U = Non-detect~ ~ialue is the detection limit..

QC = New Jersey Grbundwater Quality Cdteda
QT = Quanterra Labo.ratories, Inc.

RBC = USEPA Region III Tap Water Risk Based Concentration
RUEQL = Reporting Limit/Estimated Quantitation Limit
SQL = Sample Quantitation Limit

OD-6A
09/19/02

10.0 - 20.0
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Acting ~r ’
D~m’=men~ of’Environn~

Division o~ ~d
401 ~

P.O. Box 414
T~zo~ ~ ~ 0~625~14

F~ # (609) 633-9839

Thomas J. $otecki

~ Division
Dep=tznen~ tithe Amy
U.S. Azmy Armament
Developmenz and Engineering Center
l=i==~y Arse=l, New ~er~ 07806-5000

Dear Mr. Sole=ki:

"f’a= N=w ~�-r~ D,~a.rtm=t of ~vLm=m=mal lh-otectio= (D~er=ae=t), D~on of Sold
~= W~ B~ of ~do~ W~e md T~f=r Fac~¢s ~u) ~ ~ ~p~ Of.TO=

~ ~e o~n ~m~on ~e for ~e ~m~ ~ ~ yo~ S~~ 8, 2000, I~ ~ ~rdm~

~ Se~ 1998. ~w flow ~p~g ~ be ~ for ~ of ~e ~~ ~ New
a~mv~ b~ m~ ~ ~ ~plo~d for R s~ze ~y~ of me~s o~y. ~ l~r

~e ~!o~ ~ ~j~ m 40 C.F~ 265~2 md not ~ C~.~ Pm 26~, Su~ M or N

T]~= Bureau �oncurs with your stateme=r that’ t.h= imrdm status open burning ~ detonation of
explosives Ls suSject ~o the m~eat.~ of 40 CI/%. 265.382 ~d not 40 C2.R. Pazt, 265, Subpans M
or N. How¢v=’, 40 C.F.R. 265.382, in part, stazrs tlmt owners or opcrawrs cho .osing to open burn or
detonate mus~ do so in a intoner ~hsz does no~ ~n huram health or the environm=nt.



FedeTal Lifetime Drinking Wat~ Health Advisory crhcria for EDX have ~ exce~l~l in
baekEround moni~duE wed OI>-6A and the down~’adienf compl~mac,~ w=Ll OD-4A. The RDX
~z.~=nU-srion in the down~ndi~ ~mplimce moni~rin~ well OD-4A is gr=~ ~ t3=
concentration in badc6roun~ monitor:mE well OD-6A.

Class EA ~oundwazer quality criteria have ~ ~ce.e,d~. for lead
compliance monitodr~ well OD-IA. This criteria exceedence is also sign~icantly
t.~ backf~und monit~rin~ well sample ~o~.anu’~tions (See An=hmenz);

camplim~e monitoring we, ll OD-4A. Th~ ¢a’keda ~x~dea~ ~-~ ~ si~e.mfly gra~ter
~han the baa~und monkorir~ well sample concenu~.’ons (S~ Az~achm=Q; znd

Federzl Lifeeime Ddn]dng Water Health Advisory criteria for RDX have
down.ant compliance mo~ walls OD-I~. ~i OD-4A. The .~k~s

Round C:

Cl~ssIIA Eroundwam" quality rrk~ have b~ ex=ed~d for ~~ I~. md ~e~c ~
do~~t complimce m~to~ wall OD-~. ~ ~a ~d~s ~ ~o

C~ ~ ~o~d~t~r q~ ~t~ ~v~ b~n ~x~ for ~~ ~ I~ ~



Fsdr.ml Lif~im= Drinking Water Health Advisory cdtrris for I~DX trove be~n exc,~d~d in
do~~t ~mpl~cc mo~o~g we~ OD~ ~s ~t~a exc~cnce is ~
~~fly ~ ~ bac~md mo~ well ~Ic �o~n~om (S~ Am~cnt).

Pound D:

Class ~ f~’oundwater q~ty ~Tit~’~a havr bc~n ~c,e~de, d for lesd hi downgradiont
�ompIian~ monit.or~ w~ll OD-2A. This cdtm-ia exceedemcc ~ also ~iEnifi=m~.ly.gre~z~r ~han
the background monitorin~ ~II mmpl~ con~ntr~ons (S~ Amchm~nt);

In addition, during z Fe~umy I0, 2000, m~ Pic, a~my Arsenal p~nt~ ~m to ~e D~~t

Pleasr b~ ~vised thor ths Bureau has transferr~ the ~~on ~d ~ i~ A ~u~ D ~ove to
~ B~ of.Site ~r~ ~or ~on ~ ~ ~~t’s ~e ~g~ S~re~ ~or

~. PI~ nora ~ ~ B~ ~ ~t ~ ~ l~d for ov~ of ~y ~le ~
~m~ ~~on of~ ~I~.

Srl~mber g, 2000, I~ in+ s~.or~�~ with th~ ~ of the PICATINNY ARSENAL
FA~-~E ~ S~~G P~ ~ S@t~mbsr I~8 ~ low flow ~p~ for ~
of ~ ~m~ ~d N~ Je~ a~mV~ ~ m~ for a ~ ~ of m~S o~y, ~
B~u ~ ~ ~ ~ve ~f¢~ pmc~ of ~ PICA~ ~~ FAtig-
UE ~D S~L~G PL~ ~ S~t~bcr 1998 shoed ~ ~ Halve, ~ B~u d~s
not ~ ~ &e propo~d ~ of comfit. I~=d, ~e B~u h~ de~ ~t ~
~md~ m~ b~ ~pl~d md ~d for ~e following com~men~ ~d ~ ~ PICA~



AKSENAL FACILITY-WIDE IsIELD SAMPL]2qG PLAN data4 September
cons~men~s deemed appmprieZe by t~a= Bur~m:

~sble 4-~ TCL Vol~l~ ~ Compounds with A4~donal Compouads;

and

Table 4-6 Semivola~e Orgmic Compoun~ with Additional Com~o~tnd~ ..and n-

Table 44 Cy-afid~;

~aSle 4-10 Anions;

Tabl~ 4-I2 ~xplos-iv~ wi& Addkional Comlmun& and cliphe~tylamina, di~thylencgly~l
~uitrat~ (’DE~DN), tri~hyl~ne.glycol ~ni*~mte (TEGDN), uSmethyl~ncgly~l di~tms.~
~. 1,2-~amino-2, 4,6-winitmbemzen~ (DA’I"B), I-INS, pe.rchlorat~,, whit~ "aud md
pho~horu~, ammonium p’tr~ and niwate and niu’ke (A~ ni~ogen);

Table 4-13 TEL Pe~cklegl~CB~ with A&li~oml Compounds; ~’d

C6nwmtional Parmn~rs: pH, ~un~ (~, ~c condu~ce ~, ~ol~d o~g~

~ D~~ ~ ~fio~for &e fo~o~g SW~46 M~o~: 8330, g331, ~332 md 7580.

N~ ~ ~ for ~ memo&. Ho~er, ~ yo~ ~ ~oo~ a F~ Dep~z of

ad~o~ pI~e note ~ w~m pho~ho~ ~ ~ m~ ~Y ~Y ~ S~46 Me~od 75~0.

m0~ ~om ~ ~ of



S~ott of my s-u~ff at

Very u’uly yours,

Anthony Fonr, m~, Chief
Bu.,~au of~ou~ W~
and Trmsf~r Fadlhies



D~vismn. of Soli~ and ~oos ~a~

P.O. Box 414

Mr. Sol~Id:

Msy ~, 2001, 1~. ~e ~ ~ ~~ on ~¢.B~’~ ~hX :2001, l~tt~ r,~di~ ~
htt~ ~ ~~r ~o~ ~qu~m~s for ~e op~ ~to~on of~o sxplosi~S. Th~

A quart~’ly ma~ot~ l~m~xtrt will be r.ommltt~I ~o ~r dl s~Ring o~ d,m~on-wolls for onr
~r ~ ~I ~n~i~ts 1~ ~n ~ ~s~ gubpm X p~t appli~io~ ~* ~ul~ ~m ~I be

q~ o~ mo~to~ng ~m ~ ~o m~ ~ ~e S~e ~ui~l~t o~ 40 C~ ~ 270.



|



¯ , ~ ¢onc~u~mon~ ~ E~m~’~ ¯ ., . ~

des nat inol~ corrv~ti~zl bRlcr sampliug ~ he a{ your ow~t risk.

~mplei~s ~. ~ by ~ D~~ent ~

prior to ~ ~.~t ~ ~

I~ of M~ 7, 2001.

V~ ~Y

Anih~ny Fon~ana~ Chief

and Tro.nsf~r F~a’lifi~s



TABLE 1
GROUNDWATER MONITORING CONSTITL~ENTS FOR THE DETECTION MONITORING SYSTI~M

AT THE OPEN DETONATION AREA

Explosives 2,4-Dinitrotoluene 1.0 I~g/L
1,3-Dinitrobenzene TBD

1,3,5-Tdnitrobenzene TBD
2,4,6-Trinitrotoluene 44.0 l~g/L
2,6-Dinitrotoluene 1.0 I~g/L

Cyclotetramethylene tetranitramine (HMX) 35.0 ~g/L
Cyclotrimethylene trinitramine (RDX) 35.0 l~g/L

N-MethyI-N-2,4,6-tetranitr.oaniline (Tetryl) TBD
4-Amino-2,6:dinitrotoluene TBD
2-Amino-4,6-dinitrotoluene TBD

Nitrobenzene TBD
2-Nitrotoluene TBD
3-Nitrot01uene TBD
4-Nitrotoluene TBD
Nitroguanidine TBD

Pentaerythdtol tetranitrate (PETN) TBD
Nitrocellulose TBD

Picric acid 0.5 mg/L
Ammonium Picrate TBD

Tetrazene TBD
Nitroglycerin (NG) TBD

Diethyleneglycol Dinitrate DEGDN TBD
Triethyleneglycol Dinitrate TEGDN TBD

Tdmethyleneglycol Dinitrate TMI=]:N TBD
1,3-Diamino-2,4,6-trinitrobenzene DATB TBD

2,2’,4,4’,6,6’-Hexanitrostilbene HNS TBD
Metals Aluminum TBD

Antimony TBD
Arsenic 0.05 mg/L
Barium 1.00 mg/L

Beryllium TBD
Cadmium 0.01 mg/L
Calcium TBD

Chromium 0.05 mg/L
Cobalt TBD
Copp.er TBD

Iron TBD
Lead 0.05 mg/L

Magnesium TBD
Manganese TBD

Mercury 0.002 mg/L
Nickel TBD

Potassium TBD
Selenium 0.01 mg/L

Silver 0.05 mg/L
Sodium TBD

Thallium TBD

Revised 2000



TABLE t (CONTINUED)
GROUNDWATER MONITORING CONSTITUENTS FOR THE DETECTION MONITORING SYSTEM

AT THE OPEN DETONATION AREA

Metals Vanadium TBD
Zinc TBD

Boron TBD
,Titanium TBD
Strontium TBD

¯ Zirconium TBD
Silicon TBD

Tin TBD
Tungsten TBD

Molybdenum TBD
Semivolatile Diphenylamine TBD

Anions Perchlorate TBD
No 2- No 3 (as N) 10.0 mg/L

Ammonia TBD
White Phosphorous Whi~ Phosphorous TBD
Red Phosphorous Red Phosphorous TBD

Le_L_~end:

I~g/L micrograms per liter
mg/L milligrams per titer
TBD To Be Determined

Revised 2000



Ammonia
Chloride
Fluoride
Nitrate
Nitdte
Perchlorate
Phosphorus
Sulfate
Sulfide

Americium-241
Bismuth-212 "
Bismuth-214"-
Cesium-137
Cobalt-60

Lead:214
Radium-226
Radium-228
Uranium-264
Uranium-235
Uranium-238 .

(a) and Other,l

Sample ID: "
Date Sampled:

Depth~Sampled (ft):

Source

Q.uality Criteria
Quality "Criteria
Quality. Criteria

MCL, Quality Criteria, MCLG
MGL, Quality Criteria, MCLG

AL
NA

Quality Criteria
NA

NA
NA
NA
NA
NA
NA
NA

MCL
NA
NA

NA

Maximum
Concentration

Limit (b):

NA
NA
NA
NA
NA
NA
NA
NA 12,700
NA

TABLE .B-~
GORGE QUARTERI~YSAMPLING

SUMMARY OF CHEMICALS ANALYZEi3iN GROUNDWATER (pg/L; Rads- pCi/L)
PICATINNY ARSENAL

OD-1A
09/19/02
5,0 - 10.0

Analytical Results
OD-2K ; OD-3A, OD-4A09118/02 09/18/02 09/18/0210.0 - 15.0 .~ 10.0- 15.0 10.0 - 15.0

20.0

80.0
150
5O0

7.60 QT

20.0
2.00 i QT
75.0

NA
NA ;~6.0 IU
NA O.2O0 t L
NA 1.10 i u
NA -26.0 I. U
NA 54.0 ~ J
NA
NA
NA u.11o I
NA -0.0120 1U

120

140 j 0.140

55..0 QT , -2.00 I U
lU.O ~ !! 210 250 99.0 U
162 ! J 93.0
2.20 I U 19.0

.-8;30 I U 21.0 21.0
23.0 ! -30.0 J U 27.0
48.0 1 166 l.! 196 ! 28.0

0.140 I U
0.0800 I U                                                                                           0,640     QT

0.06501u 0.140 0.150 I 0.150 QT0.01001Ui 0.160 .190 I 0.190NA
I 0.14Q 0.130 0.130 0.250 .i’0.250. . ~ndwater" table for a complete list of LOC values. Groundwater samples wer~ cbmparad to the Iowe =

Groundwater Quality criteria or PQLs (whichever is higher), or any non-zero Federal MCLG. If the above are not avai able ,~round,.,-, ............... ::::~ .    ’         .           ’~                        MCLs,
RegiQn III Tap Water (noncarcinogenic or carcinogenic 10"~) RBCs.                                            ’ ~    ,,=,=, ,~ui.pu,son cr,zena are Daseo on the lower of the following TBC: Federal Drinking Water Health Advisories or USEPA

(b) Maximum concentration criteria established in 40 CFR Part 264 Subpart 264.94.

Bolded and shaded values indicate the detected result is above the Level of Concern (LOC).
ADI = Allowable Daily intake
AL = Action Level                                          MCLG = Federal Maximum Contaminant Level Goal

NA = No value available.HA = Federal Drinking Water Standards and Health Advisories
NJPQL = New Jersey State Practical Quantitation LimitMCL = FederalMaximum Contaminant Level
Q = FlagslQualifiers (QA/QC):

D = Result was obtained from the analysis of a dilution.

J = Detect, value ~s an estimateof the concentration.
R = Rejected re§t,dt, value should not be used for any purpose.
U = Non-detect, Value is the detection limit.

QC = New Jersey Groundwater Quality Criteria
QT = Quanterra Lab(~ratories, Inc.

OD-5A
09/19/02

10.0 - 15.0
09119/02

10.0 - 20.0

J 20.0

16,000
110

0.240
0.760 QT

0.180
0.0990 I QT

RBC = USEPA Region III Tap Water Risk Based Concentration
RUEQL = Reporting LimifJEstimated Quantitation Limit

¯ SQL = Sample Quantitation Limit

SQL

300

25oi

31.0 31.0
0

22.0 22.0

0.920 0.920
0.160 0.160
0.170 0.170
0.1.80 0,180

DRAFT
Page 2.0f2
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Sample ID:
Date Sampled:

Depth Sampled (ft):.

TABLE B-1
GORGE QUARTERLY SAMPLING "

SUMMARY OF CHEMIC/~.LS ANALYZED IN GROUNDWATER (pglL; Rads - pCilL)
PICAT!NNY ARSENAL

Analytical Results
OD-1A OD-2A OD-3A

09/19/02 09/18/02 09/18/02
OD-4A

09/18/02
OD-5A

09/19/02

Source
RCRA Maximum
Concentration

Limit (b)."

5.0- 10.0 10.0- :15.0 10.0- 15.0

Result Q ,SQL RL/EQL SQL Lab Result

10.0 - 15.0

Q SQL Lab

10.0 - 15.0
’

RL/EQL SQL

OD-6A
09/19/02

10.0 - 20.0

RL~EQLLab Result . Q SQL

Ethylene .Oxide RBC "1 NA I 1,000 lUJI 1,000 I 530 IQTI 1,000 1,000 530 IQTI 1,000 lUJI 1,000 1,530 I QTI 1,ooo"lbJI 1,000 I 630 IQTI !,000 !uJI 1,000 I 530

t,3-Dinitmbenzene 1
2,4-Dinitmtoluene, .10
2,6-Dinlt~utuluene . 10
2-amino-4,6-Dinitrotoluene 2.2
4-amin0-2,6-Dinitmtoluene 2.2
HMX 400
Nitmbenzene 10
2-Nitrotoluene 61
3~Nitrotoluene ’ 120
4-Nitmtoluene 61
RDX 0.61
Tetryl 370

Antimony
Arsenic
Badum’
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Memury
Nickel
Potassium
Selenium
Silver
Sodium
Tha!lium
Vanadium
Zinc

1,3,5-Trinitrobenzene 1,100
¯ 2 4,6rTdnitrotoluene 2

Aluminum 200
6
8

2,000
4
4

i00,000
1CO
73O

1,000
30O
10

}0,500
50
2

100
00,000
50
2

;0,000
0.5
260
~,000
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TABLE B-2
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS ANALYZED IN RINSE BLANK (pglL; Rads -pCi/L)

Sample ID:
Date Sampled:

Depth Sampled (ft):
3hemical .....

PICATINNY ARSENAL
Analytical Results

GW091802R1
09118/02

Result I Q    RUEQL I SQL I Lab

0.200 U
0.200 U
0.200 U
0.20O U
0.200 U
0.500 U
0.200 U
0.200 U
0.200 U
0.200 U
0.500 U
0.200 U
0.200 U
0.200 I U

0.200
0.200
0.200
0.200
0.200
0.500
0.200
0.200
0.200
0.200
0.500
0.200
0.200
0.200

0.0800 I - QT
0.0700 QT
0.110 QT
0.0900 QT
0.110

[ QT0.100 QT

0.0700 QT

0.140 QT
0.130 QT
0.17O QT
0.130 QT
0.170 QT
0.110 QT
0.0800 QT

1,3-Dinitmbenzene
2,4-Dinitrotoluene
2,6-Dinitmtoluene
2-amino-4,6-Dinitmtoluene
4-amino-2,6-Dinitrotoluene
HMX
Njtrobenzene

2-Nitrotolu~ne.
3-Nitmtoluene
4-Nitrotoluene
RDX
Tetryl

1,3,5-Trinitmbenzene
2,4,6-Trinitmtoluene.

Aluminum 92.0 U 92.0 57.0 QT
10.0 U
4.00 U

¯ 200 U
2.00 U
0.300 J
5,000 U
10.0 U
1.10 J
9.00 U
100 U
3.00 U

5,000 U
15.0 U

0.0920 U
40.0 U
170 i J
5.00 U
4.00

J

U
5,000 U

1.00 I U
0.780 I J
20.0 I U

10.0
4.00
200
2.00
2.00
5,000
10.0
50.0
9.00
100
3.00
5,000
15.0

0.0920
40.0
5,000
5.00
4.00

5,000
1.00
50.0
20.0

3.40
2.10
0.940
0.600
0.280
59.0
1.50

0.740
1.70
42.0
1.60
35.0
0.680
0.0870
2.90
23.0
4.70
0.980
360

0.340
0.670
14.0

QT

QT

QT

QT

QT
QT

QT

QT

QT

QT

QT

QT

QT

QT

QT

QT

QT

QT

Antimony

Arsenic
Badum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Memury
Nickel
Potassium

Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
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TABLE B-2
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS ANALYZED IN RINSE BLANK (pg/L; Rads - pCilL)
PICATINNY ARSENAL

Analytical Results
Sample ID: GW091802R1

Date Sampled: 09/18/02
Depth Sampled (if):

3heroical Result I Q RUEQLI SQL I Lab

~mrnonia 200 U 2OO QT
Chloride ¯ 1,000 1,000 94.0 QT
Fluoride ¯ 1,000 u 1,000 &90 QT
Nitrate 500 U 500 7~60 QT
Nitrite 5O0 U 500 20.0 QT
Pe~chlorate 4.00 U 4.00 2.00 QT
Phosphorus 100 U 100 15.0 QT
Sulfate 1,000 I 1,000 110 QT
Sulfide ~1,000

, 1,o0o :1 250 QT

Americium-241 -18.0 U 29.0 29.0 I QT
Bismuth-212 60.0 U 230 230 QT
Bismuth-214 3.00 U 40.0 40.0 QT
c,,~iu~-137 -14.5 U 16.0 16.0 QT
Cobalt-60 -7.65 U 21.0 21.0 QT
Lead-212 -5.00 U 28,0 28.0 QT
.Lead-214 -4.00 U 34.0 QT
Radium-226. 0.0700 U 0.220 0.220 QT
Radium-228 0.0300 U 0.700 0.700 .QT
Uranium-234 0.0680 U 0.110 0.110 QT
Uranium-235 -0.00900 U 0.130 o.13o QT
Uranium-238 -0.00380 U 0.0900 0.0900

Q = Flags/Qualifiers (QNQC):
J = Detect, value is an estTmate of the concentration.
U = Non-detect, value is the detection limit.

QT = Quanterra Laboratories, Inc.
RUEQL = Reporting Limit / Estimated Quantitation Limit
SQL = Sample Quantitation Limit
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DEPARTMENT OF THE ARMY
UNrt~D ~I’ATES ARMY TANK - AUTOMOTIVE AND ARM.CJ~ENT$ COMMAND

ARMAMENT RESEARCH. DEVELOPMENT AND ENGINEERING CENTER
PIOATINNY ARSENAL NEW JERSEY 07806.5000

December 17, 2001

Environmental Affairs Division

SUBJECT: Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA)/Interagency Agreement (IAG) Administrative

.Docket No. II-CERCLA-FFA-001-04: Submittal of Meeting Minutes of
November 20th meeting and e~clos~res: Review is ER-A eligible.

Mr. Gregory Zalaskus
New Jersey Department of Environmental Protection
Division of Responsible Party Site Remediation
Bureau of Case Management,
40! East State Street, Floor 5
P.O. Box 028
Trenton, New Jersey 08625-0028

Mr. William Roach
U.S.’Envi~onmental-Protection Agency
Region iI
290 Broadway, 18~h Floor
New York, New York 10007-1866

Dear Sirs:

Enclosed for your records are copies of the.final minutes of
the November 20th, 2001 meeting held at Picatinny. We received
no response to my email of December 6=h requesting comments to a
draft version of these minutes.

I am also enclosing for your records the following Packages
including the revised maps discussed at the meeting, letter to
the Nuclear Regulatory Commission, sampling maps at the Open
Detonation Area and the agenda.

I ask that you call me at (973) 724-6748 with any concerns
regarding this matter.

Sincerely,

Ted Gabel.
Project Manager for

Environmental Restoration



Meeting Minutes for November 20, 2001 Meeting
between PTA, NJDEP, USEPA,.USACE, and the IT Corporation

Meeting Atter~dees:Mr. Ted Gabel, PTA EAO
Mr. Paul Reibel, PTA EAO
Mr. Joe Fabiano, PTA EAO
Mr. Paul Reed, PTA EAO
Ms. Nancy Fiaherty, USACE
Mr. Jim Kealy, NJDEP
Mr. Joe Marchesani, NJDEP
Mr. John Scott, NJDEP
Mr. Bill Roach, USEPA
Mr. Jerry Maresca, IT Corporation
Mr. Doug Schicho, IT Corporation
Ms. Eileen Heider, PTA Range Safe Program
Mr. Doug Bell and others from BEM
Mr. Gary Kosteck, PTA

The meeting was held at the Picatinny Arsenal Environmental Affairs
Office.

The meeting followed an agenda prepared by the Environmental
Affairs Office. However, the discussions which took place at the
meeting did not follow the agenda order. The discussion below
appears in the order discussed.

1. Next Meeting, RAB Meeting Next Week, 5-Year Review and
USEPA Response to Letter from Picatinny, NJDEP DSMOA
issues, General Overview of Schedule and Other Related
Items, and the update on 20124and 13 Sites RODs or the IC
Issue and what to do.

-Next meeting - no firm date for the next meeting was
established
-RAB Next Week - The RAB scheduled for November 29~ was
discussed. Area C is going to be a major issue. Other topics
include the USEPA 5-year review. Ted Gabel asked if a public
notice for the 5-year review was goingto be made. Bill Roach
said he thought it would.



-USEPA 5-Year Review - Ted Gabel asked if a public notice for
the 5-year review was going to be made. Bill Roach said he
thought it would.
-NJDEP DSMOA Issues - They were not discussed because
Greg Zalaskus was not present.
-General Overview of Schedule and Other Issues - The
main item discussed was the Area D Groundwater Feasibility
Study. The USEPA discussed the position currently being
drafted with regard to the interim action at the Building 24
groundwater plume. The discussion went on to cover the
issues surrounding the Area ~D Groundwater FS. EPA does not
believe the current pumping system is an effective hydraulic
barrier. Mr. Marchesani delivered comments to the FS
recalibration on 9/25. Responses to these comments were
made on 10/8/01 and discussed at the 10/10/01 meeting. At
the 10710/01 meeting, some Area D issues were diverted until a
later time. Joe Marchesani discussed his concerns with the
currently proposed remedy (PRB). He indicated that the
selected remedy for the Building 24 plume must include a well
head protection plan. This plan must be submitted at the same
time as the FS. The remedy must demonstrate that the
drinking water production well is protected from plume impact.
The well head protection must include a program for monitoring
the ,drinking water wells and modeling the potential for
continued impact. The remedy forthe entire plume must
include a simulation With the well pumping so that the remedy
compensates for its effect. Wellhead treatment can be part of
the remedy. The Army took this matter under advisement and
did not agree to the additional documentation requested at the
meeting and would Wait until it received written documentation
that the plan is required before the ROD.

The addition of a sixth well and potentially a seventh extraction
well was then discussed. The USEPA indicated that it may
require a seventh extraction well. At the meeting the Army
directed IT to begin modeling simulations for a sixth and
seventh extraction well and begin preparations for the
installation of two additional extraction wells. ***Note that after
the meeting the Army decided that potentially installing a
seventh well would not be done unless the USEPA requested it



in writing. IT was then directed to model a sixth and seventh
well but only plan on installing a sixth well for the time being.

The USEPA indicated that finalization of the FS must include an
exit strategy for tUrning off the interim action pump and treat
after the wall is installed (this had been agreed to at the last
.April lAP meeting.)

Green Pond Brook Additional Sampling

Doug Schicho distributed a sampling map depicting the
locations of proposed surface water samples in Green Pond
Brook. The samples Were proposed to be collected from each
location sampled by USGSin 1997. The regulators agreed with
all of the proposed locations, but requested that one additional
location be added adjacent to the location of minipiezometer
MP-2.3. Picatinny agreed to comply with this request. The
sampling was scheduled for the week of November 26.

3. Group ! Report and Investigation: General Overview

a. USEPA Comments -The USEPA had recently provided
comments to the document both the report and the investigation. The
Army had highlighted comments concerning the investigative report
to discuss at the meeting. The remainder of the comments would
be resolvedwith a written response or clarification. The following is a
summary.of the discussions that took place on selected USEPA
comments.
GENERALCOMMENTS
3. The.Army clarified that 25% validation was required under the
facility-wide QAPP. The regulators agreed.
17.After hearing the Army’s clarification of the rationale for selecting

the well location, the USEPA accepted the proposed location in
the work plan. Joe Marchesani requested that an additional
bed~ock well be installed. No consensus was reached on the
request for an additional well.

SPECIFIC COMMENTS
34.The Army has to ensure that metals are kept as COCs

and sampled as part of the post-remediation sampling..

3



37.Sampling for PCBs was already proposed in the work
plan section of the document. The USEPA withdrew
the comment based on that clarification.

41.After clarification the USEPA withdrew the comment.
Therefore, sampling for .Methylene Chloride is not
required at 40MW-4.

44.The USEPA is not going to require the additional deep
hydropunch samples.

73.The Army indicated that it has good knowledge of the
site-specific geology and does not believe there are
any groundwater seeps or distinct surface water
dra!nage pathways in that area. Based on this
clarification, the USEPA is not going to require
additional surface water samples at Site 40.

74.The Army explained why a composite sample was
being collected. The USEPA concurred and will not
require changing this sample.

75.The Army withdrew its request for approval for
subsequent sampling locations.

77. The Army explained why additional delineation for
RDX near 93MW-1 was     unnecessary. Based on
this explanation, USEPA rescinded the recommendation.
78.The Army agreed to collect a sediment sample in

Picatinny Lake downgradient of former sample 93SP-2
and analyze the sample for metals an;cl explosives, as
requested. EPA also noted that there should be a
consideration of the removal and disposal of Flare
Island.

79.The Army agreed to add SVOCs to the sample as
requested.

80.No piezometers are required at Site 156.
82. Explosives will be added to the groundwater analyses

for 93MW-1.
BTAG COMMENTS
2. The Army agreed to collect two sediment samples in
the lake from the locations where the two stormwater
drainage pipes discharge.

Action Item: IT is to provide written responses to the USEPA
comments on the report. Following EPA approval of the RTC

4



document, the Group 1 Report will be finalized..The Workplan
will be modified based upon the approval of these minutes.

b. NJDEP Comments - No formal NJDEP comments had been
received. Joe Marchesani indicated that he had reviewed the
document and made comments. The comments had not been
formally released by the NJDEP yet. However, he said that his
primary comment was that he wanted one additional bedrock well.
The well was discussed but no consensus was reached regarding the
addition, of this well.
c. The report and Work Plan Resubmittals - IT will prepare
written responses to the USEPA comments on the Report. Following
EPA approval of the RTC document, the Group 1 Report will be
finalized.
d. Potential Study Area - It was noted that Envirogen and WES
both received copies of the Report in order to assess the viability of a

treatability study.

4. Open Detonation Area Subpart X Permit

Recent RCRA Groundwater Data and Next Sampling Round -
Jerry Maresca summarized the new data. Most of the new data is
similar to previous rounds. There was one new detection of ethylene
oxide, which exceeded the LOC. Perchiorate, which, had been
detected above the LOC is now below the LOC.The Army had
previously stated that certain parameters that had not been detected
in the initial rounds of sampling would be dropped from subsequent
rounds. Some parameters would be dropped after 2 rounds and
others will be dropped after 4 rounds. The NJDEP acknowledged
that they were aware of this and it is acceptable to them.
a. Depleted Uranium results - Ted Gabei provided a letter from
Picatinny to the Nuclear Regulatory Commission (Attachment 1) that
indicated ’,that soil sampling found depleted uranium (DU) in the
surface and subsurface soils. NRC sampling protocols were followed
during this sample collection and analysis, The NJDEP and EPA had
been .told.of this in a.September 6~ letter, summarizing the plan action
of radioactive investigations. The NJDEP had provided Picatinny with
clean-up levels for depleted uranium. These levels must be used for
dat~comparison for all additional sampling rounds.
Action Item: Based on these results, IT is to add DU to the next ..
round of groundwater sampling. Samples for DU analysis will be



collected by a bailer as well as the low-flow method. The analysis
should be carried out by alpha spectrometry at an NRC-approved and
NJDEP approved laboratory by the sampling and analysis

methodology specified by the PTA Radiation Protection Office.
b. Montclair State University Results - Joe Marchesani distributed
data (Attachment2) recently derived from groundwater analysis for
colloidal metals at two wells in this area. One concem that he voiced
was that the subsurface at the OD area may be favorable for the
transport of fine particles. These fine particles may be the cause of
the elevated readings Of lead found in the two OD area wells. While it
appears that these particles are traveling.to thedowngradient wells,
they will not be able to travel a long distance. It is likely that the
subsurface geology of gravel and boulders found at the OD area
does not exist as you approach the valley floor from the Gorge. After
the geology changes to a less conductive subStrate, the fine .particles
will not transported. However, there is a concern that the stream may
be impacted.
Action item: Collect surface water and sediment samples in the
Gorge area for metals and DU analysis. It was agreed that I sample
will be collected upgradieht of the OD area, 2 sampleswili be
collected near the wells adjacent to the OD area, and 1 sample will
be collected near the gate entrance to the OD area. The proposed
sampling locations are shown on Figure 8-1, which has been included
as Attachment 3.
c. Status of the Subpart X - The NJDEP indicated that the review
of the Subpart X was ongoing. Joe Marchesani indicated that
approval could be problematic due to the lead contamination. EPA is
advising the NJDEP that a permit cannot be issued for a RCRA unit
that is contributing to groundwater contamination.. Particularly, the
lead contamination of groundwater. NJDEP could deny the permit
based on this issue. Two options exist if the permit is denied. The
first is Alternate Technology and the second is Delay of Closure.
Delay of Closure would result in the OD area only being used for
=emergencies".
Action Item: John Scott indicated that hewould provide the Army
with an example of a draft delay of closure submittal.
d. What’s Next and Recap - The next step is the ongoing NJDEP
review of the Subpart X submission and the Army sampling atthe OD
Area.



5. ARS Study -ARS presented the results, which were also
provided in their report. ARS will complete one last round of
groundwater sampling in November.

a. Area B FS and the Next Step - The Army did state that we will be
developing a proposed plan based on the approval status of the FS.
b. Schedule and General Approach - The pilot scale HRC study
will be scoped and scheduled.

e

o

Bench Scale Studies on Area E - BEM asked for inp;ut into the
work plan dated October 2001. Doug Schicho indicated that IT
had reviewed the chemical oxidation portion of the work plan and
found that it would provide the data needed for the FS. The matrix
demand data to be provided by BEM will allow the cost estimate
for chemical oxidation to be fine tuned. The representatives of
the Army, NJDEP and EPA who were all provided.copies of
this Workplan offered no comments. Ellen Heidner stated
that this signified an approval of the Workplan and BEM
would initiate the proposal.

Phase il Additional Sampling - Site maps with proposed sample
locations were provided for the meeting. The sampling proposals
were reviewed for each site. The agreements are summarized
below:
Site 33 -Agreed to add one surface soil sample for arsenic
analysis.
S̄ite 40 -The proposed sampling is acceptable.
Site 65 - Agreed to add one surface soil sample for arsenic
analysis,
Site 71. The proposed sampling is acceptable.
Site 79 -The proposed sampling, is acceptable.
Site82 -The proposed sampling is acceptable.
Site 90 - The proposed sampling is acceptable.
Site 93 - Agreed. to add copper to the proposed sample analysis.
Site 97 - The proposed sampling is acceptable.
Site 102., Agreed to collect additional hydropunch groundwater
samples for the delineation of lead~ The hydropunch samples will
be.filtered to reduce the turbidity.
Site 105 -The proposed sampling is acceptable.



S ite 148
Site 149
Site 150
analysis.

Site t08 - Agreed to collect one surface water sample off of Flare
Island for SVOCs and metals analyses. Agreed to collect a deep
soil sample on Flare Island for SVOCs and metals analyses.
Site 137 -The proposed sampling is acceptable.

- The proposed sampling is acceptable.
- The proposed sampling is acceptable..
- Agreed to add one surface soil sample for lead

Site 158 - Agreed to collect additional sediment samples at two
locations further into Pi.catinn~ Lake. Samples will be collected
from 0-1 ft bgs and 2-3 ft bgs at each location and analyzed for
metals.
Site 178 -The proposed sampling is acceptable.
Site 2 (Building 3517) -The proposed sampling is acceptable.
Site 48 - The proposed sampling is acceptable..

No comments were received on the following sites for which no
further sampling was proposed - Sites 46, 47, 50, 70, 83, 109,
113, 156, 159, 203, 175, 3, 189, Building 3250, .and Bear Swamp
Brook.

The additional sampling locations for Sil~es 33, 65, 93, 102, 108,
150 and 158 are shown on the figures included as Attachment 4.





Picatinny Arsenal
NJDEP Certification Statement

Gorge Quarterly Sampling
Sampling Date: September 2003

Report Date: March 2003

Page 1 of 3

Ethylene Oxide 8015B Aqueous: North
Canton OH001

Prep Methods ~or Volatiles 5030B, 5035, Aqueous: North
5035 Methanol Canton OH001

.......... ~-- .’, . --’,’ "1~" f ~ ~~,~~~’ ,~,1~ ~1’~’~ I ", ml{’ F~ ~I~ i’ ’;~fl,~ ~ ~1,,. ~ ~t~~fi ~~ ~’~ ~’~ ~ ~

Aldminum 6010B Aqueous: North
Canton OH001

Antimony i 6010B Aqueous: North
Canton OH001

Arsenic 6010B Aqueous: North
Canton OH001

Barium 6010B Aqueous: North
Canton’ OH001

Beryllium 6010B Aqueous: North
Canton OH001

Cadmium 6010B Aqueous: North
Canton OH001

Calcium 6010B Aqueous: North
Canton OH001

Chromium 6010B Aqueous: North
Canton OH001

Cobalt 6010B Aqueous: North
Canton OH001

Copper 6010B Aqueous: North
Canton OH001

Iron 6010B Aqueous: North
Canton OH001

Lead 6010B Aqueous: North
Canton OH001

Magnesium 6010B Aqueous: North
Canton OH001

Manganese 6010B Aqueous: North
Canton OH001

Mercury 7470A Aqueous: North
Canton OH001

Nickel 6010B Aqueous: Nodh
Canton OH001

Potassium 6010B ~queous: Nodh
Canton OH001

Selenium 6010B Aqueous: North
Canton OH001

Silver 6010B Aqueous: North
Canton OH001



Picatinny Arsenal
NJDEP Certification Statement (continued)

Gorge Quarterly Sampling
Sampling Date: September 2003

Report Date: March 2003

Page 2 of 3

Sodium 6010B Aqueous: North
Canton OH001

Thallium (ICP/MS) Not Certified: CertificationPending

Vanadium .6010B
Aqueous: North
Canton OH001

Zinc 6010B Aqueous: North
Canton OH001

3005A, 3010A,
Prep Methods for Metals 3015,3050B, Aqueous: North

3051,3052, Canton OH001
3050A

Ammonium (Ammonia as Nitrogen) 350,2, 350.3 Aqueous: North
Canton OH001

Chloride 300.OA Aqueous: North
Canton OH001

Fluoride 300.0A Aqueous: North
Canton OH001

Nitrate (NO3) 300.0A Aqueous: North
Canton OH001

Aqueous: North
Nitdte (NOz) 300.OA Canton OH001

Sulfate 300.0A Aqueous: North
Canton OH001

Sulfide 367.1 Aqueous: North
Canton OH001

Total Phosphorous 365.2 Aqueous: North
Canton OH001

Perchlorate 314.1 Aqueous:
Sacramento CA005

,

2,4-Dinitrotoluene 8330 Aqueous: Knoxville
TN001

1,3-Dinitrobenzene 8330 Aqueous: Knoxville
TN001

1,3,5-Trinitrobenzene 8330 Aqu’eous: Knoxville
TN001

~ .    2,4,6-Trinitrotoluene 8330 Aqueous: Knoxville
TN001

2,6-Dinitrotoluene 8330 Aqueous: Knoxville
TN001

Cyclotetramethylene tetranitramine (HMX) 8330 Aqueous: Knoxville
TN001



Picatinny Arsenal
NJDEP Certification Statement (continued)

Gorge Quarterly Sampling
Sampling Date: September 2003

Report Date: March 2003

Page 3 of 3

Cyclotrimethylene trinitramine (RDX)

N-MethyI-N,2,4,6-tetranitmaniline (Tetryl)

Nitmbenzene

4-Amino-2,6-dinitrotoluene

2-Amino-4,6-dinitmtoluene

2-Nitrotoluene

4-Nitrotoluene

3-Nitrotoluene

8330

8330

8330

8330

8330

8330

8330

8330

Aqueous: Knoxville
TN001

Aqueous: Knoxville
TN001

Aqueous: Knoxville
TN001

Aqueous: Knoxville
TN001

Aqueous: Knoxville
TN001

Aqueous: Knoxville
TN001

Aqueous: Knoxville
TN001

Aqueous: Knoxville
TN001

Bismuth-212 Not Certified

Bismuth-214 Not Certified

Uranium-234 USEPA 908.0 Aqueous: St Louis
MO002

Uranium -238 USEPA 908.0 Aqueous: St Louis
MO002

Uranium -235 USEPA 908.0 Aqueous: St Louis
MO002

USEPA Method. I Aqueous:,St Louis
Cesium - 137                     901.1           MO002

!

Americium - 241 Not Certified

Lead-212 Not Certified

Lead-214 Not Certified

Radium - 226 Aqueous: St Louis
MO002

Radium-228

Cobalt-60

USEPA Method
903.0

USEPA 904.0

USEPA Method
901.1

Aqueous: St Louis
MO002

Aqueous: St Louis
MO002





ATTACHMENT T
PROTECTION OF GROUNDWATER

T.O Introduction

A groundwater protection plan is presented that will allow for detection of potential
contamination releases from the Open Detonation (OD) Area at Picatinny Arsenal. The
plan is a revision and restructuring of the document originally prepared by Foster.
Wheeler for theSubpart X permit application submitted to USEPA on November 4, 1988
by ARDEC at Picatinny Arsenal, New Jersey. This plan was revised in 1994, 2000 ahd
2005 in response to Notices of Deficiency (NOD) received by ARDEC from USEPA on
July 31, 1992 and March 9, 1993 and from NJDEP on Sepfember 21, 1999 and July 20,
2005.

The groundwater protection program is discussed in detail below and in two appendices.
Appendix T-1 (Hydrogeological Investigation Report) presents regional geology and
topographic information, site-specific geology and hydrogeo!ogy for the OD Area, a
description of the site, location and description of the installed monitoring well network
with installation and construction details, identification of the uppermost aquifer, and
existing groundwater monitoring chemical data.

Appendix T-2 (Groundwater Sampling and Analysis plan) discusses chemical sampling
parameters, analytical methods, quality assurance/quality control measures, sampling
frequency, and sampling procedures.                                         ..

The information in this section is being provided according to 40 CFR 264.95, 264.97,,
264.98 and 270.14(c).

T.1 Regional Geology

The regional geology at Picatinny Arsenal.is discussed in detail in Appendix T-1,
I~Iydrogeologic Investigation Report.

T.2 Topographic Information

The OD area occupies approximately one-third acre i.n the four acre Gorge area. The
Gorge is located approximately 0.4 miles west of Lake Denmark along Gorge Rd. (Figure
T-l). Green Pond Brook, which runs through the site, follows the steeply sloped north-
south trending ~’alley that encloses the OD area. Topogi:aphic relief at the OD area is
fa!rly rugged with elevations varying from about 850 feet MSL at the OD area to over
1200 feet MSL in the surrounding ridges. The location of the open detonation pits is
presented in Figure T-2.
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Topographic information required by 40 CFR 270.14(c) is described below. ~’his
requirement includes delineating the point of compliance and presenting the location of
groundwater monitoring wells to be included in the detection monitoring system.

T.2.1 Point of Compliance

Figure T-3 identifies the point of compliance for the OD area. Although the actual OD
operational area is defined by the extent of the mine sand (with a 30 foot buffer), the
point of compliance has been extended because of the potential risk of damage to
monitoring wells from detonations atthe site and the testing of conventional weapons in
the same area. Placing the point of compliance at a different location beyond the
operating, area is in accordance with the Draft Permit Writers Guidance Document for 40
CFR 264, Subpart X.

T.2.2 Location of Groun~twater Monitoring Wells

The location of the groundwater detection monitoring system is presented in Figure T-3.
The first four wells (OD-1A through’ OD-4A) were installed in November 1993. The.last
two wells of the network (OD-5A and OD-6A) were installed in December 1998.

T.2.3 Seismic Standard

Because.New Jersey is not listed in Appendix VI of 40 CFR 264, the seismic
considerations for location standards do not apply..This conclusion is in accordance with
40 CFR 264.18 (a) and 270.14 (b) (11)(i-ii).                     -

T.2.4 Regional Hydroge01ogy

Regional hydrogeology of the Arsenal, area is discussed in detail in Apperidix T- 1,
Hydrogeologic Investigation Report.

T.2.5 Site Specific Hydrogeology

Site Specific hydrogeology is discussed in detail in Appendix T-l, Hydrogeologic.
investigation Report.

T.2.6 Identification of the Uppermost Aquifer

The identification of the uppermost aquifer was completed by the installation of the
monitoring well network at the OD area. The uppermost aquifer is an unconfined (water
table) aquifer in the unconsolidated glacial sediments overlying the basement rocks of the
Gorge.
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T.2.6.1 Groundwater Occurrence

Water level data has been collected from all six OD area wells during all eight rounds of
groundwater sampling from 1999 to 2002. Depth to groundwater ranges from 0.0 to
11.65 feet bgs. While water levels changed from round to round, changes were minimal
and consistent across the site so that there was little change in the groundwater gradient
and flow direction between the sampling rounds.

T.2.6.2 Groundwater Flow Rate and Direction

The direction of groundwater flow is towards Green Pond Brook with a strong down-
valley component. Groundwater flow contour maps and detailed discussion of flow rates
and aquifer characteristics are discussed in detail in Appendix T-1, Hydrogeologic
Investigation Report.

T.2.7 Existing Groundwater Contamination

As stated previously, four rounds of groundwater samples were collected in 1999 and
analyzed for compounds identified in.the 1994 permi~ application. The results of the four
rounds of sampling are discussed in detail in Appendix T-l, Hydrogeologic. Report.
Chemical results indicated that there were concentrations of RDX and HMX.in both
upgradient and downgradient wells ranging from 0.22 to 4.8 lag/L.

Two metals exceeded RCRA Maximum Concentration Limits (MCL). Mercury was
detected only once at.a concentration of 3.8 lag/L, exceeding the MCL of 2.0 lag/L..Lead
was detected in down gradient wells in all four rounds of sampling at concentrations
ranging from 57.2 to 390 lag/L, exceeding the MCL of 50 lag/L.

Following receipt of NJDEP’s letters on M~rch 7, 2001 and June 21, 2001’,.the Army
conducted another four rounds of groundwater sampling for an extensive list of analytes
outlined in the NJDEP correspondence. Only six compounds were detected above Levels
of Concern (LOCs). Volatile organic compound ethylene oxide and. explosive compound
2,4,6-trinitrotoluene (TNT) were detected above their respective LOCs of 0.023 lag/L and
2.0 lag/L in one well (OD-2A) during one round of sampling.

RDX was detected in excess of the LOC of 0.61 lag/L in downgradient, wells OD-2A and’
OD-4A in all four rounds. RDX concentrations in these two wells ranged from 2.4 lag!L
to 23.0 lag!L. RDX was also detected in upgradient well OD-1A at concentrations above
the LOC during two sampling events with.a maximum concentration of 3.50 lag!L.

Aluminum, iron and manganese were also identified in excess of their LOCs. EOC
exceedances for these three metals were reported in all wells with the exception of OD-
3A. These three inorganic compounds are common naturally occurring metals that are
detected throughout Picatinny Arsenal at elevated levels in the soil and groundwater. The
levels are believed to be related to the weathering of the local bedrock and are not likely
site-related.
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No RCRA metals were detected above the RCRA MCLs. Sampling for lead using the
low-flow method indicated that dissolved lead concentrations were below the MCL of 50
gg/L Explosive compounds - diethyleneglycol dinitrate (DEGDN); tri’ethyleneglycol
dinitrate (TEGDN)~ trimethethyleneglycol dinitrate (TMEDN); 1,3-diamino-2,4,6-
trinitrobenzene (DATB); and 2,2,’4,4,’6,6’-hexanitrostilbene (HNS) were not detected in
any round. Chemical results are discussed in detail in Appendix T-1, Hydrogeologic
Investigation Report.

Soil contamination data for the OD area that has been previously collected is discussed in
Section II.B.3

T.2.8 Detection Monitoring System

A groundwater detection monitoring system consisting of six overburden monitoring
wells has been installed at the OD area. Construction details, well placement, boring-logs
and other details 0f the detection system are discussed in detail in Appendix T-l,
Hydrogeologic Investigation Report.                              ~

T.2.8.1 Compliance Monitoring

Compliance monitoring will be performed on a quat~terly basis at the OD Area in
accordance with the Bureau of Hazardous Waste and Transfer Facilities’ March 7, 2001
letter and subsequent revisions. All correspondence between NJ-DEP ~nd Picatinny
Arsenal regarding the groundwater compliance monitoring program is included in
(Attachment T-3). The determination of the presence and concentration of hazardous
constituents in the groundwater will be made from statistical evaluations of the results
from four (4) consecutive quarterly groundwater monitoring events. Background
concentrations will be established from the upgradient monitoring Wells. The res.ultant
data will be used to develop a semi-annual monitoring program in compliance with 40
CFR Part 264. All subsequent sampling events will be conducted on a semi-annual basis
for a reduced analytical program, derived from the statistical evaluation of the
groundwater data. All laboratories will use certified methods for each analysis, and the
laboratories will also be certified in accordmace with NJAC 7:26 - 7.18. . .

T.2.9 Groundwater Sampling and Analysis Plan

A groundwater sampling and analysis plan for the Open Detonation Area is presented in
Appendix T-2 in-accordance with 40 CFR 264.97 (d) - (i). The plan includes a "
description of sample collection procedures, preservation and shipment methods, chain of
custody control methods, quality assurance/quality control measures, and analytical
procedures.

All data will be reported and used to evaluate potential contaminate sources, distribution,
and migration.

4 REVISED APRIL 2006



T.2.9.1 Constituents to be Monitored

The constituents that will be monitored in the groundwater detection system are listed in
Table T-1. The list was determined based on the nature of the waste handled at the OD
Area as described in section I.C. 1, soil contamination identified in the OD Area, on the
persistence, mobility and toxicity of the constituents, and negotiations with NJDEP. The
sample containers and preservation methods to be used for sampling these constituents
are listed in Table T-2

The following constituents will be analyzed for a minimum of four (4) consecutive
quarters:

Explosives
Organophosphorous pesticides (malathion and diazinon)
Nitroesters (nitrocellulose, nitroguanidine, nitroglycerine)
TAL Metals
Additional metals (boron, molybdenum, silicon, strontium, tin, titanium,
tungsten, zirconium)
Cyanides
Anions including perchlorates
Depleted Uranium including individual uranium isotopes
Radioanalytes (Gamma Emitters)

The remaining analytes will be analyzed for a minimum of two consecutive quarters:

¯ TCL VOCs with additional alcohol compounds
¯ TCL SVOCs with additional compounds and n-nitrosodiphenylamine
¯ . Diphenylamine, aniline, ~a~bazole
. TCL PCBs, pesticides and mirex

Analysis of these compounds will continue if the resultant data indicate le.vels above tl~e
LOC for that compound. Levels of concern for groundwater are listed in Table T-3.

Groundwater levels will be measured during every sampling event. Levels will be
measured to the nearest 0.01 foot. Static water level and well depth measurements will
be obtained using an electric water level sounding device. The tape will be rinsed with.
distilled water, cloth-wiped, and.allowed to air dry between consecutive water level
measurements. All measurements of the depth to groundwater and well depth will be
referenced to a permanently marked reference point on the monitoring wells (highest
po.int on the top rim of the PVC casing). Pgrsonnel will also note any physical changes to
the well or the concrete pad.

The goal of low-flow sampli.ng is to collect more representative samples by matching the
intake velocity of the sampling device with the natural groundwater flow velocity,
thereby reducing sample disturbances. The primary advantage of this procedure is the
collection of low turbidity samples (i.e., samples with low doncentrations of suspended
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particles) and the reduction of sample aeration, resulting in samples which are more
representative of tree aquifer conditions. Low flow sampling also, in most cases, reduces
the volume of groundwater purged from the well.

This sampling procedure involves removing groundwater from a monitoring well using a
variable speed stainless-steel electric-powered submersible pump placed at the screened
interval. The pump intake will be kept at least two feet above the bottom of the
monitoring well to prevent mobilization of any sediment present in the bottom of the
well. The depth.to which the pump is lowered and the sample collected will be recor.ded
so that the pump can be placed in the same location during future sampling events.

Before pumping begins, the water level in the monitoring well will be measured. The
water level will be measured at a minimum of every three to five minutes during
pumping. Pumping rates will be less than 500. mL per minute. Ideally, a pumping rate
will be maintained that results in a stabilized water level (less than 0.3 ft drawdown) in
the morfitoring well. Water quality parameters (i.e., pH, temperature, conductivity, DO,
¯ turbidity, and ORP) will be measured on three to five minute intervals for’stabilization.
Stabilization will be defined by the following variances between three successive ,’
readings: turbidity, DO and ORP within 10%; conductivity within 3%; pH within 5%;
and temperature within 1 ° C. If the water quality parameters do not stabilize.; pre-sample
purging will continue until one well volume has been removed or a purge time of two
hours has been exceeded.

If drawdown in the monitoring well is greater than 0.3 feet, the pumping rate will. be
reduced to match the recharge rate of the well, taking care to maintain pump suction and
avoid air entrainment in the tubing. If drawdown continues despite reducing the pumping
rate, then the following alternative method will be used:

if the groundwater level in the monitoring well stabilizes at some level above the top of
the screened interval, pumping will continue until the water quality parameters stabilize.
At a minimum, three times the volume of the groundwater drawdown in the monitoring
wrll will be removed prior to groundwater sampling.                     :

Teflon~ tubing, connected to the pump with stainless-steel clamps, will be used in
collecting low-flow groundwater samples. Tlie tubing will be dedicated to each
individual well. Sample bottles will be filled in order of decreasing analyte volatility and
preserved according to the aqueous pres6rvation procedures provided in Table T-2
Entrainment of air in the tubing must not occur. The sampling sequences associate~l with
each event will be documented in the field logbook. VOC samples will be collected first
and directly into pre-preserved-sample containers. The amount of HCL required for
preservation will be determined using an acid blank with well purge water prior to
sampling each well. All containers will be filled by allowing the pump discharge to flow
gently down the inside of the container with minimal turbulence.
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Two-inch diameter, variable speed stainless steel submersible pumps will be used for pre-
sample purging as well as monitoring well sampling. The submersible pumps will be
decontaminated after each use according to the following procedure:

Co

Wash and flush approximately 10 gallons with presampled and approved
water through the pump
Wash and flush approximately 10 gallons of alconox (low phosphate
detergent) through the pump
Wash and flush approximately 10 gallons ofpresampled and approved
water through the pump
Wash and flush approximately 10 gallons demonstrated analyte-free water
through the pump
Air dry
Wrap with aluminum foil (shiny side out)

The decontamination procedure is consistent with the "Decontamination of Pumps"
described in the NJDEP FieM Sampling Procedures Manual (NJDEP, 1992). Dedicated
Teflon-lined tubing will only be decontaminated prior to its first use.

T.2.9.2 Sampling Frequency

Groundwater samples will be collected from the monitoring wells quarterly for the first
year. Some constituents, which were never tested or disposed of at the OD Area, will
only be analyzed for two events (Section T.2.9.1). After the first year, the resultant data
will be statistically evaluated and used to develop a semi-annual monitoring program.

Groundwater levels will be measured during every sampling event. Groundwater contour
maps will be prepared to show the horizontal direction of groundwater flow and to
determine the flow rate.
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Table T-2
Groundwater Sampling and Testing Requirements

Open Detonation Area
Picatinny Arsenal, New Jersey

TCL Volatile Organic Compounds + 40 ml glass vial with leflon-
Additional Alcohol Compour~ds HCl to pH < 2

lined septum Cool to 4°C 7 days

TCL Semivolatile Organic Compounds + 2 liter amber glass with Teflon
.... Mirex, Diphenylamine, carbazole, anilne

7 days to extraction
lined cap Cool to 4°C 40 days after extraction

2 liter amber glass w!th Teflon
TCL Pesticides/PCBs 7 days to extraction

lined cap Cool to 4°C 40 days after extraction

2 liter amber glass With Teflon
Organophosphorous Pesticides 7 days 1o extraction

lined ~p Cool to 4 °C 40 days after extraction
4 liter amber glass with Teflo~

Explosives including nilroesters lined cap Cool to 4°C 7. days

TAL Metals + Boron, Titanium, Strontium,
Tin, Silicon’, Molybdenum, Tungsten, HNOa to pH < 2

Zirconium 6 months (except Mercury, 28
1 Liter polyethylene Cool to 4 ° C days)

Cyanide Na OH to pH > 12
1 Liter polyethylene Cool to 4° C 14 days

HzSO~to pH < 2
Ammonia 500 ml polyethylene Coolto 4°C 28 days

Chloride 500 ml polyethylene Coo! to 4°C 28 days

Flouride 500 ml polyethylene Cool to 4°C 28 days

Nitrite 500 ml polyethylene Cool to 4°C 48 hours

Nitrate 500 ml polyelh~,lene Cool to 4 °C 4B hours
HzSO~ to pH < 2

Total Phosphorous 1 Liter polyethylene Coct to 4°C 28 days

Na
Sull~de

OH IopH > 12
1 Liter polyethy’lene Cool Io 4° C 7days

Perchlorate 500 ml polyethylene Cool to 4°C 48 days

2 liter amber glass wilh Teflon
Depleted Uranium

HNO3 to pH < 2
lined cap Cool to 4° C 6 monlhs

2 liter amber glass with Teflon
Gamma Spectroscopy

HNO3 to pH < 2
lined cap Cool to 4° C 6 mnnfh~







WELL CONSTRUCTIO~ LOG

Well OD-IA

Project: Ooen Detonation Area - Task 3

Town/City: Picatinnv Arsenal (PTA)

Co.unty Morris

Permit No. NI 2233305

Land Surface Elevation

and Datum 862,5feet Estimated: X
Installation Date(s): 11/19193
Drilling bfethod: Air hanuner
Drilling Contractor:. Diamond Drillinz
Drilling Fluid: noae

We!l:-

State

Surveyed:-

OD.IA

Development Technique(s) and Da.t.e(s):

11/23/93. suction l~umD                l

Fluid Loss During Drilling: N/A _ gallons
Water Removed.During Development: .......52~ gallons
Static Depth to Water: 6.63 feet below NiP.
Pumping Depth to Water: 9.45 feet below NiP.
Pumping Durafioh: 2.5____~0 hours. M.P too of casinz
Yield: 3._..___~5 gpm Date: 11/23194
Specific Capacity: 1.2_~m/ft
Well Purpose: "..,:.mordtorinz

Remarks: No problems at this location with cavinz ofbouiders.

11/23/93 Soecific Conductivity = 60 ~s/dm. tertm = 10.0°C

On 12/16/93 ~ 1500 hrs depth to water was 6.42 ft below rOD ofP~C.

casin~

mecsufhaq paint is. ~roun~ level

Prepared by: -roe Lvsonski

And6rson-Mulholland & Asscciates, Inc.
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!

TctaJ Depth.Orillt, d ....... (~ _feet Hole Oiameter .
Length and Oia.me[er

Coring Oe4ce
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! /     Onliing I1
¯ ~ ~/t’~. ?’"/3 ,..

Coring Devic8        ...

Orilling Fluid Used

Contra~,or ~,..v
Prepared

ir’,ches

Sampling Interval

Datum    .--
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0 E~mated

¯Hammer¯
Weight

Helper~
Hamme~
Drop ............ _~nches
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WELL CONSTRUCTION LOG

¯ Well OD-2A

Scroen Top

Grcvel Pcck

Bottom Plug

Bentonite plug cnd seol
=~ 1~ Totcl OepLh

¯ "~ec~.urincj point ~ c~round level

l:h’ojeu-’t:

Town/Ci[y:

Coua~.

Permit No.

Otx:n Detonation Area - Task 8 WelI:. OD-2A .
PicatLtmv Arsenal .(’~A). OD Area

Morris Sta.te
N]" 2233~06

Land Surface Elevation

and Datum 850.5 feetEstimated: ’ X
In.vmllation Date(s): 11119/93

Drilling Method: ’ "A_h- hammer’

¯ Drilling Contracton Diamond Dri!linz

Drilling Fluid: none

Surveyed: _

Development Technique(s) and.Date(s):

11/22/1993, suction ~umo

Fluid Loss During DriIlin~.    N/A

Water Removed During Development:

Static.Depth to Water:.

Puraping Depth.to Water:

Pumping Duration:

Yield: low .gpm
Specific Capadty:

Well Purpose: :$:i"m6nitoring

gallons

est. 60    gallons

5.62 on 11/23193 ’ feet be!o~NIP.

not measured feet b~ow M.P.

hours NiP too of.casinz

Date:

Remarks: Difficult to set casing and screen because of caving

ofboulders. Had to set tem~orarg sin-face casinz to keeo hole ooen.

_Low yield.inz well. t ¯
On 12/16193 (~. 1542 hrs de~th to water was 5.27.ft below too of PVC

casin~.

Prepared by: Joe Lvsonski

Anderson-MulhoIland & Associates, Inc.



SAMPLE/CORE LOG

To~ Deplh Odlled l"~ .feel Hole Oiameter ~

~ngth and Diame[er
Coring Dev~e

i~hes

Sampling Interval

Land-Suffac~ Be’,,.. .lee[ 0 Sun~b~ 0 Es~mated    Datum.. "

Odlling Fluid Used ,, Drilling Me[hod ""

Draing

~
Co~-~o~ .% ~--~ ~) ~ -~. 0~,, ~J~-

HaramerPrepared
By ;:]’C ~ DSt-I Weigh

H~er

¯ .

,,

-.



V/ELL CONSTRUCTION LOG
Well OD-3A

~ Grout ~

Town/City:

County

Permit No.

.,,Open Detonation Area - Task 8

Picatirmv A.~enal

Morris

N] 2233307

Well:

State

Land Surface Elevation

and Datum 846.~0 feet

Ins-ta!latioa Date(s);

D fil!ing Method:

Dr-i!ling Contractor:

Dri!ling Fled:

Estimated: X Sttweyefl:
1 I117193-11’118/93

Air hammer

Diamoa~i Drillin.~

no tie

Development Techrtique(s) and Da.te.(.s):

11/19/93, suction pump                 ,

Flt~d Loss During Drill!fig: N/A gallons
Water Removed During Development: 300 gallofls
Static Depth to Water:. 4.13 feet below NLP.
Pumping Depth to Water:. 4.68 feet below M_P.
Pumping Duration:" 0.5 ho~s M.P too ofc~Laz
Yield:        10 gpm                  Date:     11/19/~3

Specific Capacity: . 18...~m/f~
Well Purpose: m.~aRorinz

Remarks: Difficult drillin@ because of caving of boulders.

On 12J16193 ~ 1543 hrs de~th.to water was 3.21 R below too of PVC

casinz.

Prepazed by: Joe Lvsortski

Anderson-,.’vfulholland & Associates, Inc.
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WELL CONSTRUCTION LOG

Well OD-4A

Project: Open Detonation Area - Task 8

Town/City: Picatinny Arsenal (PTA)
County Morris

]Permit No. NJ 2233308

Land Sm’Tace Elevation

Well: OD-4A

State N]"

and Dauun 847.0 feet
Installation Date(s):
Drilling Methock
Drilliag Contra~or:
Drilling Fluid:

F_L-fimated: X
11/i 8193
Air hammer

Diamond Drilling

none

Development Technique(s) and Date(s):
11119193. suction pump

Fluid Loss During Drilling: N/A

Water Removed During Development:

Static Depth to. Water. 4.56

Pumping Depth to Wate.r: 5.85

Pumping Duratio~a:    0.33 hours

Yield: 3 gpm

Specific Capacity: 2.3_:~. rn!ft

Well Purpose: monitoring
..::fj ....

gaIIoas

......... 60    ga~ons
feet below M.P.

feet below NiP.

M.P too ofcasinz

Date: 1 II19193

Remarks: Difficult drilling because of cavin~ of boulders. Had to

set temtmrary surface casing to prevent caving.

On 12/16/93 @ 1545 hrs deoth to water was 4.19 R below too of PVC

casing.

¯ "::ecsur;ncj po~nt ~s ~round level Prepared by: Joe Lvsons:d

Anderson-Mulholland & Associates, ’Inc.
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’KXa! IZ)epth Drilled
LengTh and Diameter
~ Coring Devuce

.(eet Hcle D~ameter

Orang i1{’~/--I I f-1"3 , :l]n!ling
_._=.._ Completed

I ~y~ c~ S.arnple./
inches Coring Device

Sampling Interval

Land-Surface Elm,. . leer    ~ Surveyed Estimated Datum        ’-

Drilling Methed "~ ~ ’--.-.,--’,.

.. D’r~_ ~ H ell:mr .......

Harnme~ Hammer
Weighl: _ _ £kop ...........~nches

:

-.



(973)770-5300 ’.
FAX: (B73)770-5315

MONITORING ,WELL :CONSTRUCTION DIAGRAM

. No:      ¯

All mea~urement~ ore referenced
below ground surface.

Bentonite Grout Interval

E. _Prln’_r_rj~r-/ Seal Inferv.al

Scre~ene<~ Interval

To
G.

~c~-Boffom

H. Filter Pack Interval

To
I. Backfill Inierval

USCS Clas~[flcaffon of =oil hoar

GP [] GM [] GC I~ GW[]
sw[] sP [] s~[] sc[]
ML [] MH El eL [] CH’¯

Bedrock []

Orllll~n,~- method u=ed:
~Hollow Stemmed Aug~r

"-~ Air RofaP/

[] .Olher

Size" aod tyl?e of bit:

Ddlllng fluid

Water []    ~ir I~ I,(ud []

I’ione []    L-ost:~GAL

Comments:

/

/

/
/
/

/

/
/

/

/

/
/

/

/
/

E

--8

6

~7

~9

Protective Cover:

~i~ Above Ground

[] Rush Cover

A. Inside Diameter=
B. Length:

I~ Steel

¯ [] Other
O. Drainage Port Size: . "~---~

3. Surface Prot0cflon:

B. Location:

5. Grout Seal:

¯Cement Quantify:_ <:~          I
Bentonite QuanfI~~
Water Quanfi~_ ~ ,

B. Tqial Grout:

C. In=lallallon method:
.~ Tromlo Pumped    ~ Gravl~

A. Compo~lflon:

~ 8onl~nHo
~ 8onton~o Slu~:
~ Sand:

~ Tramlo Pumped ~ Gravi~

A. ManUfacturer-:.
B. l~esh Slzo: "77£ I
c. Vo~u~o ,~ddo~ ~/~

Well Ca:dng:

A. Olam0t°~ ~2 IN [] 4 IN [] 6 II
B. Composition:

~ nu,h ,Tread PVC, Schedule ~-’~0
[] ~h~n ~

9. Well Screen:

B. Compo~ition: ..........
C. Slot Size: ....
~ Length:           I~ " (-~~

10. Backfill:

A. Composition:

J~> None:



MONITORING WELL CONSTRUCTION DIAGRAM-

All measurement= are referenced
below ground su~ace’.

Bentonite Grout Interval

E.
frimar)’ Seal Infervol

F. Screened Interval

21.On To II.___~0 rr
Screen-Boflom Plug

H. Filter Pack Interval

TO FT

USCS Cla==|flcallon of =ell near screen

svO sp [] su[] scO
~wl-1 ~HE] CLO cH 0 -
8edrock~

Drilling method used:

[] Hollow Slammed Auger

~] Air Rotary

[] Other

Drilling fluid used:

Water []    Air ~ 14ud [’]

None []    LosI:____.__GAL

Comments:

V

,<

Protective Cover:.

Above Ground

[] Flush Cover

A. Inside Dlameter:
B. Lor~gth: ,,~-~
C. Material: "~"

I~ Steel ’ .......

[] Other
O. Drainage Pod Size: ¯      ’-~ IH

Surface Protection:

/

4. Internal t~orlar Collar

A. Composition:
B. Quantill~.

5. Grou’t Seal:~

Cement Quantlt~. ......... "_~ LE

B. Total Grout:. ~ G~

C. In=tallafl~n too(hod:
"~ Tremle Pumped

Pdmow

A. Composition:                          ..

~ Bonton~e P~IIoIs:
~ Ben~onffe Slu~:                    ~.
~ Sand:

C. Installation m~lhod~
~ "Tromlo Pumped ~ Gra~i~

A. l~anufacfurer.
B. I~esh Size: ..~Z~/

C. Volume Added:

:~": :’~ell Coming:

A. Olomelen ~2 IH [] 4 IH [] 6 IH

B. Composition:

,~ Flush 3"road PVC0 Schedule
~ Other:.

9. Well Screen:

A. Manufacfuro~.
B, Composition:
C. ~lot Slzo:

Length:

10. Backfill:

A. Composition:

~ Hone:
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APPENDIX T-2
OD AREA GROUNDWATER SAMPLING AND ANALYSIS PLAN

1.0    Introduction

This document presents the groundwater sampling and analysis plan (SAP) for the RCRA
detection monitoring system at the Open Detonation Area (ODA) at Picatinny Arsenal, New
Jersey. The SAP is being provided in accordance with 40 CFR 264.97. The plan presents a
description of the groundwater detection monitoring system, a discussion of field sampling
activities a.nd the analytical parameters to be sampled for at the six wells in the ODA. All
sampling activities will be conducted in accordance with this SAP.

The list of constituents that will be analyzed in groundwater at he ODA is discussed in Section
4.0. The list incJudes &ll constituents previously detected in soil and groundwater samples plu~
additional parameters requested by NJDEP. Sample parameters and analytical methods are
listed in Table T-1 of Attachment T, Protection of Groundwater. All parameters will be analyzed
using certified methods and laboratories, when available.

2.0    Groundwater Detection Monitoring System

The system of detection monitoring wells at the ODA is shown in Figure 3-1 of Appendix T-I.
The network consists of six overburden wells to monitor constituents in the groundwater at the.
ODA. Details of well construction and installation are presented in Appendix T-l, Hydrogeologic
Investigation Report..Figure 3-1 also presents groundwater elevation contours and groundwater
flow direction. Groundwater flow in the shallow aquifer is influenced by topography and Green
Pond Brook. Groundwater flow is towards Green Pond Brook with a strong down vailey
component. Wells OD-2A, OD-3A and OD-4A are’ down or side gradient to the ODA and
constitute the point of compliance for the ODA.

3.0    Groundwater Sampling

Procedures and protocols for collecting groundwater samples, sample preservation and
shipment, and chain of custody control are discussed in the following sections.

3.1    Groundwater Sample Collection

All groundwater samples to be collected from monitoring wells will be collected using low-flow
purging and sampling techniques to minimize disturbance to the water column in the well. Water
levels will be measured in each well before purging and prior to sample collection.

The goal of low-flow sampling is to collect more representative samples by matching the intake.
velocity of the sampling device with the natural groundwater flow velocity, thereby reducing
sample disturbances. The primary advantage of this procedure is the collection of low turbidity
samples (i.e., samples with low concentrations of suspended particles) and the reduction of
sample aeration, resulting in samples which are more representative of true aquifer conditions.
Low flow sampling also, in most cases, reduces the volume of groundwater purged from the well.

This sampling procedure involves removing groundwater from a monitoring well using a variable
speed stainless-steel electric-powered submersible pump placed at the screened interval. The
pump intake will be kept at least two feet above the bottom of the monitoring well to prevent
mobilization of any sediment present in the bottom of the well. The depth to which the pump is
lowered and the sample collected will be recorded so that the pump can be placed in the same
location during future sampling events.
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Before pumping begins, the water level in the monitoring well will be measured. The water level
will be measured at a minimum of every three to five minutes during pumping. Pumping rates will

be less than 500 mL per minute. Ideally, a pumping rate will be maintained that results in a
stabilized water level (less than 0.3 ft drawdown) in the monitoring well. Water quality parameters
(i.e., pH, temperature, conductivity, DO, turbidity, and ORP) will be measured on-three to five
minute intervals for stabilization. Stabilization will be defined by the following variances between
three successive readings: turbidity, DO and ORP within 10%; conductivity within 3%; pH within
5%; and temperature within 1 ° C. If the water quality parameters do not stabil!ze, pre-sample
purging will continue until one well volume has been removed or a purge time of two hours has

¯ been exceeded.

If drawdown in the"monitoring well is greater than 0.3 feet, the pumping rate will be reduced to
match the recharge rate of the well, taking care to maintain pump suction and avoid air
entrainment in the tubing. If drawdown continues despite reducing the.pumping rate, then the
following alternative method Will be used:

If the groundwater level in the monitoring well stabilizes at some level above the top of the
screened interval, pumping will continue until the water quality parameters stabilize, At a
minimum, three times the volume of the groundwater drawdown in the monitoring well will be
removed prior to groundwater sampling.

Teflon® tubing, connected to the pump with stainless-steel clamps, will be used in collecting low-
flow groundwater samples. The tubing will be dedicated to each individual well. Sample bottles
will be filled in order of decreasing analyte volatility and preserved according to the aqueous
preservation procedures prov!ded in Table T-2 of Attachment T, Pro1~ection of Groundwater.
Entrainment of air in the tubing must not occur. The sa.mpling sequences associated with each
event will be documented in the field logbook. VOC samples will be collected first and directly
into pre-preserved’ sampie containers. The amount of HCL required for preservation will be
determined using an acid blank with well purge water prior to sampling each well. All containers
will be filled by allowing the pump discharge to flow gently down the inside of the container with
minimal turbulence.

Two-inch d!ameter, variable speed stainless steel submersible pumps will be used for pre-
sample purging as well as monitoring well sampling. The submersible pumps will be
decontaminated after each use according to the following procedure:

a.     Wash and flush approximately 10 gallons with presampled and approved wate¢ through
the pump                                                            .
b.     Wash and flush approximately 10 gallons of alconox (low phosphate detergent) through
the pump
c. Wash and flush approximately 10 gallons of presampled and approved water through the

!
pump
d.
pump
g.
h.

Wash and flush approximately 10 gallons demonstrated analyte-free water through the

Air dry
Wrap with aluminum foil (shiny side out)

The decontamination procedure is consistent with the "Decontamination of Pumps" described in
¯ the NJDEP Field Sampling Procedures Manual (NJDEP, 1992). Dedicated Teflon-lined tubing
will only be decontaminated prior to its first use.

3.2    Quality Control

The following types of field quality control samples will be collected during each round: equipment
rinse blanks and field duplicate samples. The methods and frequency for collection of these QC
samples are described briefly below.
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Laboratory QA/QC will be reported in the analytical laboratory deliverables and will include
method (laboratory) blanks, laboratory control (check) samples, laboratory duplicates, surrogate
percent recovery, matrix spike/matrix spike duplicates, holding times, method detection limits, and
a report narrative. The QA/QC will not be used to correct data.

3.2.1 Field/Rinse Blank Sampies

The purpose of a field/rinse blank is to place a mechanism of control on sample equipment
handling, preparation, storage, and shipment. The field/rinse blank travels and is stored with the
sample bottles, and is also representative of bottle shipment, effects on sample quality. The
field/rinse blank is primarily used tO indicate potential contamination from ambient air as well as
from sampling instruments used to collect and transfer samples from point of collection into
sample containers.

;At the field location, in an area suspected to be contaminated, reagent-grade water prepared at
the laboratory is poured into or over properly decontaminated sampling equipment and collected
in the appropriate sample bottles. Field/rinse blanks will be submitted for the complete suite of
analyses performed per matrix. Field/rinse blank samples will be collected at a frequency of one
per type of equipment per decontamination event.

3.212 Field Duplicate Samples

Field duplicate samples are a second sample collected at the same location as the original
sample. Duplicate samples will be collected simultaneously or in immediate succession, using
identical sampling techniques, and treated in an identical manner during storage, transportation,
and. analysis to provide information on sampling precision as well as analytical precision.
Duplicate samples will be collected at a frequency of I in 20 samples

3.3    Sample Management

The procedures described in this section ~nsure that once representative environmental samples
are obtained, they are properly containerized, preserved, shipped and handled-in a manner that
maintains their chemical integrity. The use of .these techniques will endure the
representativeness of a sample and significantly reduce the possibility of sample contamination
from external sources.

3.3.1 Sample Containers

All sample containers for laboratory analysis will be pre-cleaned and provided by the analytical
laboratory(ies).

3.3.2 Sample Preservation and Holding Times

Chemical pres.ervatives a~e required for select aqueous samples to retard degradation during
shipment and storage prior to laboratory analysis. Preservatives will be added to appropriate
samples at the time of collection. In addition to chemical preservatives, samples for chemical
analysis will be transported to the laboratory in temperature-controlled coolers. The types of
preservation required for aqueous samples collected during the field sampling activities at the
ODA as well as holding times, are contained in Table T-2 of Attachment T, Protection of
Groundwater. Ice will be used to maintain the internal cooler temperature at 4°C.

3.3.4 Sample Documentation

Accountability for a sample begins when the ample is collected from its natural environment. A
bound field logbook will be maintained to record the acquisition of each sample. Chain-of-
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custody records for all environmental samples and field QC samples, laboratory results and any
other data generated as a result of sampling activities at the ODA will be maintained on file. ¯
Sampling locations will be noted on site figures, which will become part of the permanent project
records.

3.3.5 Data Management

Hard copies of the data will be provided in a report to NJDEP following validation of the data. The
analytical data results will be validated in accordance with the USEPA Region II Standard
Operating Procedure HP-6 Revision 11 (March .2001).

4.0 . Sampling Frequencyand Chemical Analysis

The constituents that will be monitored in the groundwater detection system are listed in Table T-
1 of Attachment T, Protection of Groundwater. The list was determined based, on the nature of
the waste handled at the OD Area as described in section I.C.1, soil and groundwater
contamination identified in the OD Area, on the persistence, mobility and toxicity of the
constituents, and negotiations with NJDEP. The sample containers and preservation methods to
be used for sampling these constituents are listed in Table T-2 of Attachment T, Protection of
Groundwater.

]’.he following constituents will be analyzed for a minimum of four (4) consecutive quarters:

¯ Explosives
o Organophosphorous pesticides (malathion and diazinon)
o Nitroesters (nitrocellulose, nitroguanid!ne, nitroglycerine)
~ TALMetals
¯ . Additional metals .(boron, molybdenum, silicon, strontium,

zirconium)
° Cyanides
¯ Anions including perchlorates
o Depleted Uranium including individual uranium isotopes
° Radioanal~es (Gamma Emitters)

tin, titanium, tungsten,

The remaining analytes will be analyzed for a minimum of two consecut.ive quarters:

° TCL VOCs with additional "alcohol compounds
~ TCL SVOCs with additional compounds and n-nitrosodiphenylamine
¯ Diphenylamine, aniline, carbazole
¯ TCL PCBs, pesticides and mirex

Analysis of these compounds will continue if the resultant data indicate levels above the LOC for
that compound. Levels of concern for groundwater are listed in Table T-3 of Attachment T,
Protection of Groundwater.

Groundwater levels, will be measured during every sampling event. Levels will be measured to
the nearest 0.01 foot. Static water level arid well depth measurements will be obtained using an
electric water level sounding device. The tape will be rinsed with distilled water, cloth-wiped, and
allowed to air dry between consecutive water level measurements. All measurements of the
depth to groundwater and well depth will be referenced to a permanently marked reference point
on the monitoring wells (highest point on the top dm of the PVC casing). Personnel will also note
any physical changes to the well or the concrete pad.

After the first year, the resultant data will be statistically evaluated and used to develop a semi-
annual monitoring program. A groundwater assessment report will be submitted to NJDEP within
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90 days of each sampling event. Groundwater contour maps will be prepared to show the
horizontal direction of groundwater flow and to determine the flow rate. Laboratory data
packages and data validation packages will also be submitted to NJDEP for each sampling event.

4.1 Statistical Procedures

Background .concentration values from upgradient wells for constituents being monitored will be
determined by computing the arithmetic mean from at least four sampling events. If any of the
results are below detection limits, then half the detection limit will be used in the computation of
the mean. An appropriate statistical method will be selected according to 40 CFR 264:97(h),

When sufficient groundwater monitoring data is acquired at the ODA, Picatinny. will select an .
appropriate statistical method that will demonstrate compliance with the performance standards
set forth below:

¯ The test should be csnducted separately for each constituent detected in the well;

o The method should be appropriate for the noted distribution of Chemical parameters or
constituents, and more than one method may be required;

o Any ~ practical quantitation limit (PQL) used in the method should be the lowest
concentration level within levels of precision/accuracy for routine lab operations; and

The selected method(s) should include procedures to control or correct for seasonal and
spatial variability and temporal correlation in data.

The choice of statistical test will depend on the nature of the data and its distribution. If the
proportion of the detected values is 50% or more, an analysis of variance (ANOVA) procedure will
be preferred, although tolerance limits, pre.diction intervals or control charts may be used.

if an ANOVA procedure is used and the proportion of non-detects is less than 15%, then a non-
parametric one-way ANOVA method will be used. If the proportion of non-detects is greater than
15%, a one-way parametric ANOVA procedure will be used. If the data is log-normally
distributed, it will be transferred to a normal distribution before the statistical analysis.

If sampling data does not conform to any uniform distribution, the data will be ranked and a non-
parametric statistical test will be proposed.

4.2    Record Keeping and Reporting

Records of groundwater chemical analysis and statistical evaluations for the ODA will be kept in
ABDEC Environmental Affairs Division files at Picatinny Arsenal. Records will be kept in a
manner to facilitate evaluation of potential statistically significant increases in contamination.
Additionally, files containing all notifications to the Director of the Division of Solid and Hazardous
Waste of NJDEPwill be maintained. The records and files will be kept for 30 years beyond the
active life of the facility and throughout the post-closure care period.

Computer records of the groundwater sampling results will also be maintained in the PTA
Geographical Information System (GIS).

The following procedures will be implemented if there is statistically significant evidence that a
¯ release of contamination for any constituent or parameter is apparent at any compliance point
monitoring well.

o Notify the Director of this finding in writing within seven days;
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Submit a compliance monitoring plan meeting the requirements of 40CFR 264.99 within
90 days;

Submit an engineering feasibility plan within 180 days for a corrective action program
unless all constituents identified are listed in Table 1 of 40 CFR 264.94, and their
concentrations do not exceed their respective maximum values presented in Table 1 of
40 CFR 264.94, unless alternative cleanup lev.els (ACLs) ha~}e been approved.

If appropriate, submit a demonstration that a source other than the regulated unit caused
the contamination.
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APPENDIX T-3

N~JDEP CORRESPONDENCE REGARDING
¯ GROUNDWATER SAMPLING AND ANALYSIS AT THE OD AREA





tgc~’r; Dt~.~czsco
~bdng Go~ernor

D~partra~n~ofEnvironm~n~ Ptot~don "

Division of.S01id ~d Hazardous: Waste"
401 East 8tare Street

P..O. Box 414"~"
Trenton, New 3ersey 08625-0414

TeL # (609) 292-9.880
F̄ax. # (60.9) 633-9839

www, mze.nl.~dep/&hw/hwff.

Thomas S. 861ecki
Chief; Environmental
Affairs Division
Depa~nent of the Army
U.5. Army Armament Research,
Development and Englp~ering Center
Pi~nny ArsOn. ~ N~w Jersey 07806-5000

1’~ 0 7 201~1

Interim Status C-roundwat~r Mon~todug for the Op~-n Detonation of Waste Explosives,
Department of flee Army, U.S, Army Armament Research~ Dev¢Iopment and Engineering
Center, Picatinny Arsenal, Federal Enclave Located in Morris County, USEPA ID No. NJ3 210
020 704

Dear Ivlr. Soleeki:

The New 3ersey Department of Enviromental Protection (Department), "Division of Solid and
Hazardous Waste, BureaU of Hazardous Waste and Transfer Facilities (Bureau) is. in receipt of your
S~ptember 8, 2000, Iztt. er, The letter states that Pieatinny A.,tsenal Will perform groundwater sampling
at the o~n doto’.nation.range for the constituents listed in your Sept~inber 8~ 20.00, letter in accordance
with the procedures ofthe PICA’HNNY A~ENAL FACILITY-WIDE FIELD’ SAMPLING PLAN
dated September 1998, Low flow sampling will be used for all of the constituents and New Jersey
approved bailer inethods will be. employed for a separate analysis of metals, only. The letter also
requests concurrence with your interpretation .that the interim ~tatus open bemlng or detonation of"
waste, explosives is .subject to 40 C.F.I~ 265,382 and not 40 C.F.tL Part 265, Subparts M or N kud,
therefore, does not require groundwater monitoring provided it does not threaten huma~ health or the
environment.

The Bureau concurs with your .statement that the interim statu~ open burning and detonation of waste
explosives is subject to the requirements of 40 C.F.R. 265.382 and not 40 C.F.tL Part 265, Subparts M
or N. However, 40 C.F.1L 265,382, in part, states that 6wners or operators choosing to open burn or
detonate must do so in a manner that does not threaten human health or the environment.



In addition, the Bureau in .conjunction with its .support group, the Bureau of Groundwater Pollution
¯ Abatement, h~ made the followhag determi~otm ~egarding iLs-rcview, of four rounds of grotmdw~tter
monitoring data collected at the Olma detonation range, deslgnated as Rounds A through D for the ftmt
quarter through the fourth quarter, rezpeefively, of 1999:

A) Round A:

Class IIA groundwater quality criteria have been e×c¢~led for lead in downgradient
compliance monitoring well OD-3A. This criteria exeeedence is also significaufly great~ than
¯ the baekgrotmd monitoring well sample concentrations (See Attachment); and

Federal Lifetime Drinking Watgr Health Advisory criteria for.RDX .have been exceeded in
background monitoring well OI9-6A and the downgradi~nt compliance w~H OD-~A. The RDX
concentration in the downgractient compliance monitoring well OD-4A is greater than the
concentration in background monitoring well OD-rA.

B) . ILoundB:

Class Kh groundwater quality criteria have been exceeded for lead in downgradient
compliance monitoring well OD-2A. This criteria exeeedenee isalso significantly greater than
the baokground monitoring well sample coacentmtions (See Attachment);

Class IIA groundwater quality criteria lmve been exceeded for.arsenic and lead in downgmdieat
compliance monitoring well OD-4A. These criteria exceedenees are also significantly greater
than the backgrouud monit0tin8 well sample ~oncentr~.’om (See. Attachment);

Fed=-al. Lifetime .’.Drinking Water Healtli Advisory criteria for RDX have been exceeded ha
downgradient compliance monitoring wells OD-2A and OD-4A. Thc criteria excecdenees are
also significaufly greater than background monitoring well sample concentrations (See
Attachment).

C) " RoundC:

Class IIA groundwater quality criteria have been exceeded for cadmium, l~d and arsenic in
downgradient compliance monitoring well OD-2A. These criteria exeeedenees are also
signLficanfly greater than the background monitoring v~ell sample concentrations (See
Attactunen0;

Class IIA groundwater quality oriteria have been exceeded for cadmium and lead in
downgradient compliance monitoring well 0D-4A. These criteria exceedenccs ~ze also



s~gnificantly greater than the background monitoring well sample concentrations .(See
Attachment); and

Federal Lifetime Drinldng Water Healtli Advisory criteria fcir RDX have been exceeded in
dO~ngradientcompliance monitoring well .OD-4A. This criteria exceedence is also
significantly greater than baekgrotmd monitoring Wall sample concentrations (See. Attachment),

Round D:

Class IIA groundwater quality criteria have ’been exceeded for lead in downgradient
compliance monitoring wall OD-ZA, This criteria exceedence is also significantly greater than
the backgroun.d monitoring well sample concentrations (See Athachment);.

:.¢l~s hA ground .wa..ter qxmlity criteria have been. exceeded for cadmium, lead and arsenic in
downgradient compliance monRoring well OD-4A.. These. criteria exeeedenees are also
significantly greater ..than the.. background mordtorlng well sample coneentratiorts (See

¯ AttachmenO; and                       ~

Federal Lifetime Drinking Water.Health ~kdvisory crileria for "RDX have been exceeded in.
downgradient compliance monitoring Wells OD-2A, OD-4A and OD-SA, These witerla

o-¢xc~edenees are also significantly greater than background monitoring well sample
con~..ntmfion_s (See Attachment).

In addition, during a February 10, 2000, meeting Pieafinny Arsenal presented data to the Department
indicafin." g that the concentration of lead in the surface water adjac~nt to the open detonation unit is
above surface.water quality.eriteri~

The data referenced in A through D above indicates that a release Of h~zardous wast~ orhazardous
waste constituents has occurred from the open detonation range. Furthermore, the release has. erected
..the.groundwater and has migrated to the subs.urface environment and the surface water and may have
an adverse �~.eet on human health or the environment.

Please be advised that the Bureau has transferred the inf6nnation listed in items A .through D above to
the Bureau of.Site Assessment for integration Into the Department’s "Case Managern.cnt Strategy" for
.asslgnment to the appropriate Bureau for any poss~le future Departmental aefi6n regarding this
matter, Please note that this Bureau will not be the lead for oversight of any. possible future
Departmental remediafion of this release,

Regarding your smement that the groundwater wiJl be sampled for the eonslitu~nts listed in your
September g, 2000, letter in ac, eordanee with ~e procedures of the PICATINNY AILSENAL
FACILITY-WIDE FIELD SAMPLING PLAN dated September 1998 using lo@flow Sampling for all
of the constituents and New Jersey approved bailer m~thod~ for a separate analysis of metals only, the
Bureau concurs that the above r~fereneed procedures of the PICATINN~..ARSENAL FACILITY-
WIDE FIELD SAMPLING PLAN dated September 1998 should be used. However, the Bureau does
not agree with the proposed list of comfituents, Instead, the Bureau has determined that the
groundwater must be sampled and analyzed for the fo!lowi.ng cor_~tituents listed in the PICATINNY



~,RSENAL FACILITY-WIDE FIELD SAMPLING PLAN dated S~pt~Tib~ 199~ and..oth~r
constituent~ deemed appropriate by th, Bureau:

¯Table 4-5 TCL Volatile Organic Compounds wlth Additibnal Compounds;

Table 4-6 Scmivolatile Organic Compounds with Additional
nitrosodimethytamine (NDMA);

Table 4-7 TAL M~als with Additional Elemehts;

Compounds .and n-

Table 4-8 Cyanides;

Table 4-10 AriZ.’one;

.Table 4,.12 Expl, osives with Additional Compounds and dlphenyl.amlne, dieethylenegly.co.l
-dinitrat~ (DEGDN), tri~hyleneglyool dinitmte..~GD1q)," trimefliyl~mcglycol dini.tmt’e
.:~, .~,3~diamino-2,.4,6- .tr.ini.’.’.ttob~me (DATB), HNS, perchlorates, white "and red
¯ ~ho~phoms, ammoiai.um pirate and n~rat~ md nitrite (.As nitrogen);

Table 4-13 TCL Pesticide~/PCBs with Additional Compout~ds; az~d

~nvcntional Param~t*rs: pH, ~ture (°C), specific conductance fj~S), dissolved’ oxygen
(m~) and turbidity (m~.

Based on the above d.ctcrminatlons, Picatinny Arsenal must tmgin quarterly groundwater monitoring
during interim status at th, open detonation range for the constitu,nts listed above within thee (3)
months from the date of this letter. After eight (g) quarters of groundwater monitoring data have been
collected and reviewed by the Department, the Bureau w~l.1 reevaluate the constituents, for which
sampling and analysis must be performed.All groundwater samples must b~ colleoted and analyzed in
accordance, with the proc, durea sp.c~’ffidd in’ the PICATIlqNY ARSENAL FACILiTY-WIDE FIELD
SAIvIPLING.~L. AN dated September 1998, Inaddition, ihe Bureau requests that all fiatx~ groundwater
monitorlng and validation data for the open detonation range be sent to this Burrau Within three (3)
months from the date of-~arnpli’ng.



Should you have any qu~ions mgardLug, t~’.matter, please E-maii’John P. Scot~ of my staffat

.... i °’-:is¢ot~d*v-statc-ni~or .call him at (.609) 292-9880,
~

Very truly yours,

Anthony Fontana, Chief
Bureau of Hazardous Wast~
and Transfer Fadlitics



D~rMr, Soledd:

The NOW Iersey Department of Erndronmen~al Prote~’tlor~ ~ep~ent), Di~sion of Solid ~d
H~dous Wa~o, Bu~ of H~d~us W~te an~ T~sf~ Facilklos ~ureau) is ~ ~dpt of yovr
Mny 3, 2001~ letter, ~ le~e¢ ~nt~ns.oommen~.on the B~c~u’s Mar~h 7, 2001, letter regarding ~c
is~tedm s~atus ~uad~r monito~ ~equirom~ts for ~e op~ detonstlon of waste explosives. The
Bureau has r~vl~wed the commen~s submi~ed and h~ made lhs follow[~ deter~n~fions:

A quarlol:ly mo~itoziz~g program will be ~ed ~o for M1 o~sting open do[onadon-wdls for one
y~r for all’ const~tu0nts lls~ inthe r~lS~ gubp~ X pe~t appli~fion. The result~t data will be
u~d [o dswlop a s~m~-a~ual monRofi~ p~ ~ ~mplian~d ~th 40 C.F.~. P~ 264. Thr [’our
qu~e~ ofmo~to~ng dat~ j~ also ~i~ent ~ ~e ~te ~uivalent oral0 C,F,R. PaR ~70.

The Depa~lment does not agree that the Federal requirement is .equivalent to ~e 8tare requkement.
N.LA.C. 7:26E,-G,l(e) requires eight quarters of monitoring arid, therefore,, is more ~trlngent thanthe
[%dexal ~quirement. However, the Department ~grees to gy~nt a varlanoe ~.o reduce the frequenoy of
monitoring from ¢isttt to four qua~rs provided .the, four qt~artsrs of’monKorlng are oonseoufive.

.)



the Bllbt~art ~" ....’ ,, ., a~dltional Paramb’tecs ~ue~ed

" TCL Volafilv~ ~d ~ddltlo~! cam o~ s

~Y~b of the, ~mpoun~ MIi ~ntinu~ if ~o ~sul~t data. indicates l~vd~ above th~ dare.on
]i~t for that ~mpouu$               .

~U~u’~ l~ ~d n~ provide eny~tion ~r the Jnolusloa of the above hs         " "
l~oIusloa or dimiaalioa of ~mpo~ds ba
~po~ds we ¯ . sad o~ hiao ~shficahon for"    .
S~pla~c ~ient r~,." T~PoS~ O[ at ~e op~ d~onn~;~,, .... ~rd ~n~tes flint

¯ T~e Department agr~s tha~ two total, ds of Sampling adequate for monitoring of tho
.referenced COmpo~.md~" Ia.addifii~a, the         . .are
Is ab, c~ptablo roy.         . . ..use of detection l~r~ilz for dot " " ¯ . . , above¯        P ldod the detection hm~ts have beea -g ...... ~, _. ~e~imrlg ~f a.naly~s will
l~opftr~ent s rov,¢w aM appro~,a~, w~l~-~l~i,~,,,...1~l,,,,,~"_,~’Or~,, ple~e .~ubaflt this information

"’~¢~"waaYs~romthoaa~oofthis!ettdr.    -. for tho

¯ "£h~ Dcgartment concur8 with th~ Comment,



r~g~trd ~o ovaltm~h’tg m~r~l conc~ .h’af!om h! groRudw~r. D~ons ~iI1 not b
utuqIt~t~ groundw~tzr sam. pl~ .bas.¢d on smnples with tradit|onal bailer mzthods.

All data, monitoring rcsults and ~,alidadon reports w’~ be. s~bmi~ted withln on~-hundr~d da~ ~ter ~
l~t dhy "of flw q~rly s~pl~g, ~v~ ~h ¢o~fo~s~ ~ PI~fi~Y ~¢n~’s P~li~ Wid~
~ampl~g PI~ ~$P) t~t w~ su~ed ~ p~ of ~z Su~ X b~tt appli~flo~. ~ sub~quem
wnuns~ts on ~z ~6quacy o~ co~l~ of ~6 ~SP by $~ D~nt ~ P~ of ~ $ubp~ X
p¢~t appltca~o~ ~ss ~1 not lu~li~ ~ da~ ~om ~ peopling...,

"l’hc Departmeat agr~:es that all data, monitoring re, sul~ and v~datlon zcports may 1~ submitted within
~rt ~venL Howewr, the Department do~s not

one h~k~I d~y~ ~dt~r the l~t d~y of the qua~erly ~nnp g             .
z that ~ subse ont oor~m,nts on th~ adequa~ or c~mpleteta~s ofllt¢ PSP by th~ag~ y . qu . ¯ ,. ’ , - - " fzom the sarnpling;."b~y" a~t X enuit a ,]toafion ucess w~ll not invalidate th~ dais    ,     .t, art of the ~bp . P . ~P �. ~ -..,_ . ,. : ..... .~ ..t,,,. to anY-samtdtagoevtmt must

¯ writt~ ~orrespOndoltCe trom tt~ lJepattmem .m~ ~ ~-~,, ~,.’~-     ~
adhered to,
¯ Pi~tirmy Arsenal shall conduct th~ flr~t round of quarterly gro~mdwat~ ~mpltng within thirty (30)

alvSls shall adhere to

requii’em~nts of this letter ta conjun~ioa’Mththo tmr~U s teu,r ot~cn t, ~vvt,

Bhould you have an~, qUostio~ r~lu~’diug ~Ifis raattor, lfloase E,ma|l lohu P. $¢o~t at
j~u~ptt~deu,~ or o~I hlm at

V~r truly, yours,

Anthony Fo .nta~ Chief

and Trar~f~r F~ilitiv~

~l~581JP8
BarryTo.mi~ USF.PA, Region II
~offr~] Sterling, BI-1WCE, Northern Region
Tracy Ot~iak, OWPA

Doournt:nt: PASUBX22







DEPARTMENT OF THE ARMY.
UNITED STATES ARMY INSTALLATION MANAGEMENT AGENCY

NOR~THEAST REGIONAL OFFICE GARRISON
PICATINNY ARSENAL, NEW JERSEY 07806-5000

August 31, 2005

Environmintal Affairs Directorate

SUBJECT: Request for a Forty Five (45) day Extension for~ S~bmittal of
a Response to Technical Notice of Deficiency,. November 2000 S~bpart X
Permit Application for Open Detonation, U.S. Army Armament Research
Development and Engineering Center, Picatinny Arsenal, Morris County,
EPA ID No. NJ3 210 020 704

Mr. Anthony Fontana, Chief
Bureau of Hazardous Waste and Transfer Facilities
New Jersey Department of Environmental Protection
Division of Solid and Hazardous Waste
40-1 East State Street
P.O. Box 414
Trenton, -New Jersey 08625-0414

Dear Mr. Fontana:

P£catinny requests a Forty Fiv~ (45) day extension from the September
4, 2005 deadline given in your July 6, 2005, letter. The extension is
needed to give contractor personnel adequate time to prepare
responses to NJDEP comments and for ARDEC to review responses.

You also request in regard ho groundwater (part 4 of the attachment) ’
that we ~resume sampling ninety (90) days of the date of the letter"
and for Picatin_n_y._~.Q comply.~ikh your March 7th and June 21, 2001
19tters. For Picatinny to ensure the data resultant from this
sampling is. acceptable to NJDEP and to clear up statements at our
June 9~ meeting in Trenton that a new groundwater sampling work plan
be developed for approval before implementation of the quarterly
groundwater monitoring, we request the fol~owing concurrence or
guidance on four points.

I) Request NJDEP agreement to proposed analytes included in the
attached table for the quarterly groundwater monitoring program:

Picatinny will include the analysis for most of the parameters i~
accordance with the Bureau’s March 7, 2001 and subsequently revised
June 21, 2001 letters. However, based on Ms. Grimes’ statements at
the June 9, 2005 meeting and consistent with your December 31~~ 2003
letter, the results from analyses which were performed by Crane Naval
Warfare Center are acceptable to NJDEP and those compounds will not
have to be re-sampled. The 4 quarters of results were all non-
detects.

Hence, the program does not include the explosives:

I. diethyleneglycol dinitrate (DEGDN),
2. triethyleneglycol dinitrate (TEGDN),
3. trimethylene~lycol dinitrate (TMEDN),

Prlnted On ~ R~cycled Paper



4. 1,3-diamino-2, 4~6-trinitrobenzene (DATB); and
5. 2’4,4,’6,6’-hexanitrostilbene (HNS).

2) Verify that the information in the attached table regarding
laboratory certification is.up-to-date. Our contractor’s, Shaw
Environmental’s, chemist is permitted to speak directly to your
laboratory certification and data quality personnel.

3) Reques~ for guidance regarding the few cases of analytes in which
there is no certified methods and/or no certified laboratory for the
analyte (~.g., diphenylamine, zirconium, and uranium isotopes). In
this case we request that Shaw Environmental’s chemist be permitted
to speak directly to your laboratory certification and data quality
personnel.

4) Request for use of certified drinking water analytical methods to
analyze the non-potable well water from the ODA in cases where a
certified method does not exist for non-potable water(e.g.,
perchlorate, cobalt-60).

Once we have resolved these issues and have reached agreement that
the result data will be acceptable to NJDEP, we will resume the
groundwater sampling at the Open Detonation Area within i0 days of
receipt of your concurrence on the four points noted above. We
appreciate any efforts you can do to expedite this matter.

If you have any questions please f~el free to contact Freddy Sanchez
at 973-724-5948 or myself at 973-724-5818,

Sincerely,

Environmental Affairs
Directorate
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ME.MORANBUM
:

TO:

THRU:

.FROM:

BUBJEOT:

Zahat Billah, Section Chief
Bureau of 5olid & Hazardous W~ste North
Division of 8olld and Hazardous Waste

Office of D~ta Quality
Dlvislon of Rercedlatlon Managercent and

Kathleen M. GgmeS, Research
Office of Data Quality           . ’
Division of Remediatlon Managerhent and Response

Review of the August 81, 2005.Letter In Response to;July 6, 2005, Technlcal NOD,
Subpart X Permit Appll~tlon, U,$. Ar~y Armanent Research Development and
Engineering Genter, Pica~lnny A. rson. al, Morris County, USEPA ID No. N J3 210 020
.704.

The Office of Data Quality, Division Remedlatlon Management and Response has reviewed the August
31, 2005 letter from the facili~ and is. submitting the following comments, The Bureau of Radiation
Protection and the Office of Quality Assuranc~ ale6 provided assistafioe with this response,

Page I of 23

For the exert explosive compound= that were analyzed by Crane Naval Warfare Cer~ter. the. facility
¯ stated In the meeting of June 9, 2005 that the .data .had been su.bmltted properly, The re- review of the
document submittals (vadous dates) subrcitted by the facility and all of the reviews condu,~ed by this
Office deafly indicated that only ~urcrcary data w-¢s submitted. No analytical data packages were ever
submitted for validatlbn.. Requests were made by this Office in every memorandum.that full regulatory
dellveral~le pack~ges must.be subrcitted for validation. As the required analyti~l data packag.e.s were.
never submitted, the statements made by the facility cannot be verified. The option exists for the facllity
to submit this data to the Department in the l~rope’r, full.regulatory format and have the data validated.
The issue regarding whether or not the data m’ebt the regulatory requirem .ants will then be determin.ed by
the permit writer after the data is validated.

P~,OO 2 of 23 ’                                                  :

The faciJity states that the’re are a few" anal~es in ~vhic~ there are" no certified method~ andlor c~rti~sd
laboratory for the anal~e. (e.g,, dlphenylamlne,, zirconium ani:l uranium isotopes). In this’case we request

PicMinny Ar~enol
Response" fo A’u~u~t 3.1. 2005/offer

Page 1 of 9
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that a Shaw Environmen~ chemist be pen’nlttsd to speak directly to ypur ial~oratory certification arid data.
qu~ilty personnel..

~)ip~onyla~ino    ;

The Office of Qualit~ Assurance has been offering ce~f~cation for diphenylamine slnce 1997 under
USEPA SW646 Method 6270(3 certification code $HW07,05020. Currently there are at least 42
laboratories Certified fop this compound. STL North Canton has been certif~d for thls coh~pdund.
slnc~e July 1, 2003."       ..

Based ’on the attached chart submitted by the fad[ity, the facility wants to use a modification of
USEPA ~W846 .Method 8330 "(HPLC tect~nique) for the analysi~ of diphenylamlne. The laboratory
chosen, by tl~e fadlity would have to request certificetlon for this compound by this ~nethod from the
Off’ice of Quality/~ssurance, The .laboratory needs to contact their Office of Quality Assurance
Certification .Officer to find out. the required documer~tation and fe~s that must accompany their

". request for certiflc~tlon. Once certification is g~anted by the Off’ice of Quality Assurance, .the method
.can be used for the analysis of this compaund.

Zir~anlum

Ti~.e Office el’ Quality A,~suranoe has .been offering certification for zirconium since July 2003 as an
~Other Picatinny Arsenal Project" specific compound by USEPA SW1~46 Method 6020. Effe~ve July
2005 zirconium has been offered as a routine parameter. STL-North Canton, Ohio, which is identified
by the facility for this. analysiS, has .been certified for this. me~od since July 2003 as an =Other
PIcatlnny Arsenal Project". This office agrees with th~ facility that if a search is cond~Jctedfor this
analyte using.th.e NJDEP OQAwebsit~, it re~rns the search.as no laboratory found. He,ever, sinc~
the facility’had used this I~boratory for the previous sampling events at the site, they could have
asked the laboratbry directly If they were certified,

Uranium Isotopes

The Plan states that they could not locate iab~ certified for Uranium-235 and U,R,~I~tUM-238. The.
certification offered by OQA lists~ ~he uranium Isotopes and Total Uranium. instead: of listing the

¯ ls0topes individually. Where the technique Is Indicated as alpha spectrometry, It denotes isotopic
spactatlon, In ~ls case Uranium-234, -U235 an~J Uranium-238.

The facil~ requests the use of c.ertified drinking Water analytical meihods t(~ anal~e non potable well
woter from the ODA in cases where, a r, efflfled method does not exist for non-potable water,
perchlorate, oobalt~60). ¯ -                                                ,

Cobalt-60 ’

The Of~ce of Quality AsSurance has been offering certification for cobalt-00 under th~ Water Poll~Jtlon
cedifioation since 2003 under.ce~f’P,,ation code WPP’09.03290. The currently listed required method
is USEPA Method 901.1 using the ga.mma spectrometry. There are two additional methods which
are considered aqulvalen.t to USEPA 901.1 which are currently acceptable to NJDEP .that are. not
listed in Part !11 of the applicatlon. The methods era ASTM 03649 and Standard Method 7120. There
¯ are currently two laboratories certified for the Method 901.1 under this.c~r’dt~cation code; The use of
a laboratory cerlified f,o,r this parameter under Ddnklng Water or Solid or Hazardo~Js Waste Is not
acceptable, ’If the facil.ity has a designated labbrafory that it wants "to use that is currently .certifibd
unde,- the drinking water category, ’~at l~boratory mu~ obtain, certift~at]On for 6obi~it:60 under the
Water Pollution category. The laboratow, m;ust contact ~e!r" Certification Ol~cer for the prod~, urea to
obtain certification,

Pica ~inny Ar~na/
Re8po.nse to August 31, 20q5/attar

Page 2 ~f 9



Also tf the facility wants to propose anot~’~r method for the analysis of cobalt--B0, their "designated
labqrato~ needs to contact their Certification Off’~er to find out the required documentation and fee~.
that must accompany their request for certifi~.tion. Once certificatiori is granted by ~he Office of
Quality Assurance, this method can be used for the .~nalysls of this compound:’

Per¢hlorafe

Th~ facility was informed in the meeting of June 9.’2005o that ’the use of USEPA.M.ethod 314.0"for
perohlorate Will’be acceptable for analysis of monitoring Well water and a modified method for the soil

¯ matrix will be acceptable for solls.. The Office of Quality AssuranCe has already developed a
"certification code for perchlorate In soils. To use this method in soils, their laboratory, must’request
certification approve! from the Office of Quality.Assurance for the use of this method in the Water
Pollution category, Addltlonally~ the Department is currently in the regulatory process of proposing a
¯ Di’inklng Water Crlteda for Parchlorate. This will lead to a Ground Water Criteria for Perchlorate.
The facility’s laboratory must provide a ~urrent Method Date~ion Limit study thatlncludes their
Repo.rting Limit, so It can b~ compared to the current standards,

Tentatively Identified Compound Re’porting

Tentatively Ident~ed Compounds reporting are required for both the Volatile Organics by USEPA SW8~,6
Method 8260B and USEPA SW846 Method 8270(3, Up to the3, (30) non-target compounds are to be
reported for each fraction,

Table !,C,3o Ground Water

Pa~:fe 5 of 2:~        " "

Trans. l ,2.d/ch loroethene
There is a note on t~ns-l,2-dichloroethene that is not defined.. ¯

The to~ xylene~ must be reported separately ~s m& p- xy~enes and o-xylehe. Th~ laborat6ry may
repo .rt a total xylane, concentration as ~ell as the other two .concentrations. ’ STL-N0rth ~anton is
certified for the" individual xylenes under a "Picatlnny Arsenal Project User Defined" sines July 1,
2004. The Office of Qu.ality Assurance has ~er’~ied for individual xylene isomers since July 1,2004.

.Pa~e 6 of 23

Ted.butyl Alcohol
STL-North Canton is c~rtified for tart-butyl alcohol by the Offlce of Quality Assurance as a under a
"Plcetlrtny Arsenal Project User Deflne~ since July 1, 2004. The Offi;e 6f Quality Assurance has
certified for tert-b .u~i alcohol under U~EPA Method 8W!~H6 8260B sin~.~ July 1, 2004.

p.age 1! of 23

Diphenylamtne. See the comment above...

¯

Piastlnny Araenal
t~’espons~ to Augu~d 31, 2005 letter

Page 3 of 9
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"FI3e facility states that a modified bf USEP~,’Method 353.2 will "be used for this analysis. The
laboratory designated by the facility for this analy~i~ must obtain terrific#glen from the Office of Quality
Assuranc~ for this modification. Tl~elr designated laboratory ne~ds to ~ntact their Certification
Offir, er to find out the required documentation and fees that must accompany their request for.
Rrtl.fication’. Once certification 18 grar~ted by the Office. of Quality. Assurance, this method ce~ be
used for the analysis of this parameter,

Page 15 of23

Nttroguanidlne

The facility states that a modified of USEPA 8W846 Method 8330 will be used for this analysis. The
iabbratory designated by the facility for this analysis must obtain certification from the Office of Quality
Assur’~nce for this rnodlficatlon. Once a laborator~ is designated for thls "analysis, the laboratory
ne~ds to contact their Certification Officer.to find out the required documentation and fees that must
accompany thelr:request for certification. Crime certifi6ation is granted by the Office of Quality
Assurance, this method can b’e used for the ~nalysls of this parameter,

.P.a~a 18 of 23, "

The facility stgtes that modification of U.SEPA 8W846 methods 3005 and Method 6020 are.required
for this analyte to be certified. STL North Canton has held certification for this analyte slnoe "July 1,
2003 as a under a "Picatlnny Arsenal Project User P.efined’. In July 2005, the Office of. Quality
offered certification for this parameter’as a "Picatinny Arsenal Project User Define.d" for USEPA
SW846 Method 6020 and regular certlficatlon fo,t. USEPA 8W846 Method 6010. As of July 2005, the
Office of .Quality Assurance offers regular cell=ficatlon for this parameter under Method 6020 and
certification by two other methods, please note that Strbntiurn-89/90 analysis will be required under
the Radiolog]cal parameters.                ;                ¯

Zirconium. See comment above..

.8illcon

The table Indicates In the first column that Silicon analysls is being required and the second
column spadfios USE’P,& SW846 Method 3005"for the digestion followed by USEPA S.W846 Method
6010B for the l~reparatlon, The last.~olumn of this row then states .that a "Use.r Defined Method For
P.Icatinny Arsenal No labs listed in NJDEP data base .as of 8120105. Re.quest analysis.of Silica (st02)

¯ Instead of Silicon (SI)."

The Office of Quality Assurar~ca was ~;onta¢~ed regar~ling these issues and thi~ fo~lpwing, was
determined.            ¯ : .... -’

¯ T.he proposal of.the facility to use USEI~A $W846 Method 3005 (Acid Dlgestlo’fi’of’V~aters’
Total Recoverable br Dissolved Metals for Analysi’~ by FLAA or I~P Spectroscopy) is not rigorous
enough to break apart the si!lce matrix to make all of the Silicon available for measurement.

. Pic~tinny Arsonol
"’ R.espom;e to August 31, 2005 letter

Page 4 of 9
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OurrentJy OQ~ offer~ Oertificatlon under the Drinking W~,ter category for s.ilica and under the
Wat~ potlutlon cate~o~Silica Dissolved. OQA can offer certification for USEPA SW846 Method
~i010 If tl~ere is a request, from a laboratory. The laboratory would have to apply for certification
for this compound and =ubmit all the ’suppodlng documentation. Additionally, since the actual
measurement obtained will be silica,, the "lab0ratory will have.to determine by s.tlochlometry, the
concentration of S~icon in the sample, This calcutation will have to. be submitted as part of the

¯ laboratory’s Standard .Operating Procedure,

Silica (undissdved) is not a certification "currently offered under tl.’a Water Pollution Category, If
the laboratory wishes to pursue certification for silica using Method 200.7, the laboratory, must
apply for certification for this compound and submit all of the suppodlng documentation. In
addltioh, the concentration of Silicon wou[rl have to be determined by st[ochlometry.’

a e of 23       ""

Report alpha and gamma-chlordane in addition to Techr~ic, al .Chlordane,
¯ certified for both alpha gnd gamma .chlordane. ..

Endosulfan A must I:;e reported as Endbsulfan I

~TL-North Canton Is

Endosulfan B must be repprted as Endosulfan Ii;

_Paga 2t of 23

Ammonia

The method citations are Incorrect,
"this determination Is not acceptable.

T.he use 9f USEPA Method 350.3 as a stand-alone method for

Perohlorate - See com~’nent above;

Uranium .See comments on Ra.diological Analysis below.

Uranium - Se~ comments on Radlologle, al Analysis below,

Coba/t-60 - See comment ~bove.

Analyze:Immediately Par~me~era.

The table does not address the "analyze immediately" parameters that are required for the samplin~ of
the m.onltodng wells. The’ following pai’ameters if they are being determined must be. addressed:
d~ssolved Oxygen, temper~ture,.pH, and ~pecifio conductance.
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Radlologl~at Anatysl,~

The Office of ~uallty Assurance (0~) offe~ ~fl~t~on for various ~proved radio]og]~l methods
~e D~nklng Water, Wat~ Pellut~n and ~ol;d bnd H~ous W~te .C~od~. O~ is. m~re
~ere mrs o~er methods ~an ~t NJDhP have liste~ ~et may be app~prl~ for th~ de~e~lna~on
mdlol~l~l parameters, inr~gnl~on of ~ls.fa~, ~ ~e f~IRy’~ laboratow wa.ts, to use a.othe~
rand it Involves an anal~l~l te~nique for which it cu~ntly cadged, ~m laborat~ mu~
~lfl~on from the 0~ of Quality ~uran~ for the o~er method. ~e lab.ra~o~ .requesting

¯ " ce~¢a~o~ must con~ ~e ~ ~ Qumlity Ass~nce ce~fl~tlon o~G~ res~nslble for
~dlolool~l laboreto~s fo~ ~plete requirements. ~ a minimum, ~m lmb~rmto~ must ~ndu~ and
subm~ ~ the ~ of ~uality ~sura~ an Initial D~mons~ation of Cepeb,;~ (;DOG) ~tudy ~ the
requested; ~ current $~ndard Opening ProcedUre m~t be sullied and bddress the: me,Ix ~lng
anal~ed. An IDOO study must ~ ~ndu~ted ~r ~ch project.

"Addi~onally~ ~ has det~mt~ed ~at since dlffdrent methods using the same anal~l~l=’te~hnlque’are
~lfl~ ~ be thre~fi~tibn ~tegodes, ~e labom~fles may ~ropose using a ~ebed approved in
one ~tegow for ano~er ma~,’such as pm~slng be use of a ddnklng ~ter me~od fo~ non-potable
g~nd ~ter. However, cabin requirements must be met for this to ~ allowed. ~e tabbratow ~
r~ues~ng ~fi~on must ~n~ ~e ~ce" of Quality ~sumnce ce~on 6ffi~er responsible for
~e mdiologi~l laboratofles for ¢~mplete r~ulremen~. At a minimum, ~e laboratow must,~du~ and
submit to the Offi~ of Qua(i~ Ass~n~ a ~t Ml~imum Demons~a~on of Capability (DOC) Study in
the" mabix r~u~ted.." A ~hent StandaN Opera~ng Pr~edu~ mbst be subml~e~ and address "the
¯ marx being anal~ed, ~e Office bf Quali~ ~s~rahce ~akes ~e final dete~inatlon-asfo method
a~ep~bility. ~e DOC s~dy must be ~ndu~ed for ea~ proJe¢t.

A l~b~r~t~W that 1~ ~ot ~rmn~y ~ed~ed for a m~od in a ~teg~W and is not ~e~ed .for it in another
~tegow must request ~fi~on in the requl~ed ~t~go~. ~e laboratow reqqes~ng ~K~0catlon must"
¢on~ ~e Office of QualI~ ~surance ~on offi~r respohslble for ~e radlologl~l laboratories for
~mplete requirements. At a minimum, be labombw must ~ndu~ and submit to the Offibe of Quali~
~su~ a cu~ent Minimum Demons~on of ~p~bili~ (DOC) Study in th~ matrix requested. A
~u~ent Standard Opera,rig Pr~edum must-be submi~ed and ~ddmss the matrix being dnat~ed.
The MD~.study must be ~ndu~e~ for each pm]~t. ¯

Laboratories that are currently, certified by OQA In an ~pproved method arid are currently designated for
this project, must submit DOC data for the required matrices for review and approval In the next submittal

Rad/olo,qi~al Prelect Requ’lremonfs            " "

T~e Bureau of Environmental Radiation has established var!ous Minimum ~l~e’tectable Concentrattor~s :
(MDC) that must be met for this project for both g~OUndWater and soils analyses. Soils are b.elng
addressed in this memorandum. As the facility" is proposing groundwater analysis, fOr ~v.aflous
mdiologlcal co.mpounds, .the future soil analys6s wlli be critical in determining a:potential
contstnlnatlon source. The future Soil Sam~llrlg analyses are the same radiochemlcal/radlc~ogical
compounds that are required in the.groundwater sampling plan. B~sed on those req.u[rements, the
analytical rdeth~ds a~d/or techniques that are currently certified are listed. Options.’are. provided
where the facllity’~ labor~tory can propose other methods. Pie&as be advised that lab0¢atbry
ce~flcation must be obtained pdor to the analysis of envirenmenta! sam.pies. These me,hods 6hould
be i~ble to meet the MDC requirements, howe~;er the laboratory is required to ddte~mine each MDC

¯ for the appropriate matrix.

The table’.indicates that total uranium, as well as the isotopes Uranium-235 and Uranium-23B are
b~ing ~nalyzed fo~ in this project. Total uranium c~n be determined by U- SEPA Method 200.8 as

¯ stated In thd plan. The Plan states that they ~ould no~ locate labs Gert~fiad’ for Uranium-235 a~d
Uranium-238. The certification offered by OQA lists the uranium Isotopes as Uranium instead of
listing the Isotopes individually, The alpha spectrometry technique li~ted in the Gertificatlon database

PlcatJnny Arsenal
Response fo August 31o 2005 letter

¯ . Page e p~ ~.



JUN 06 3386 I~:21 FR TO 919739245398     P.11~/12

is for ap~lation of isotoplo uranium,
uranium.

The fluorometry t~hni~lue is for the determination of total

O’ross Alpha & Beta¯

The gr~ss alpha MDC must not exceed 3 pCVL

The gross beta MOO must not exceed 4 pCI/L.

The" certified methods in the .water p~llution cat, cry and the drinking water category are the
¯ same except for the required 48 Hour Rapid Gross Alpha Test. The #8 Hour Rapid Gross Alpha

Te.st (N.J.A,C 7:18-6) is. required for the de{e~’mlr~atlon of gross alpha In the ground wa, ter. A
: laboratory certified in category SDW07.01001 .is required,

.The laboratory can chose a method from either category ~r the gross beta determina~on,

, Total Uranium

Tt~e MDC for total Uranlum must be below 3 ug!L.

Uranium-235 ~nd Uranl~m.~3g

Since the fadlity is proposing to anel~e for these Isotopes in groundwater, an alpha
spectrometry teol~nlque should be’proposed,

Cesium ~34/137.

The Cesium 134 MDC must n~t exceed 5 pOi./L ¯
¯ The Cesium 137 MDC must not exceed ’I0 pCifL,

Both lsotope~ of cesium must be detprmlned and the results rbport~d separately. The.required
technique is gamma spectrome.try. OQA offers certification as C.e.siurn 134/13T.

~adium-226                                                   ’
The ’Radium -226 MDC mustn0t exceed 1.0 pOl/L, The method cited in the table OsEPA
Method 903.1 (radioch~’nl~l method) Is acceptable.

Radium-221~         ,
The Radiui’n -228 MDC must not exceed 1,0 pOi/L’.
Method 904 (radiochemi¢al method} is a=ept~ble.

The method cited" in the table USEPA

Cobalt- 60

The Cobalt-60 MDC must not exceed ’10 pCi/L.

PicaUnny Arsenal
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Page 7 of 9



(~QA {;ffars certification by gamma spootrometr~t for ~balt-60 in both th.e drinking water ~ategory
and the water pollution eat~gory by USEPA Method 901.t, which is also a ga.mma spectrometry
nlethod. The laboratory must be ¢~’ffied in either category.

Sfm. ntium ~/90 "

The plan states that Strontium is being analyzed for using USEPA Method 200,8. USEPA Method
200,8 is not ac~eptable for the det~rnination of Strontium for the det.ermi.nation of radiologlcal
co.mpon’~nts. In addition, strontium-89 and strontium-90 is.. requlred since the standards are
based on the Isotopes.

¯ "The strontium-89 MDC must not exceed 10. pCI/L,

The streniium-90 MDC must not exceed 2 pCi/L,

OQA offers certification for various methods for these two compounds in both.the Drlnking.Water
and.Water Pollution Categories. The Isbdratory must be certified ir~ either category.

Sofl~ An~lyMs

Uranium

The. MDC for Uranium-234 must be below 1 pCi/g for gamma spectrometry and 0.5 pCVg if
alpha spectrometry Is used.

The MDC for Uraniu~-23~ must be below ~1 pOi/g f’o.r ga~nma spectro~netL’y. "

"lhe lyIDC for Uranium-238 must be beld~ 1 pCI/g for gamma sp’actrometry and 0.5 pt3Vg if
alp.ha spectrometry is used.                          "

Please note that ~urrentiy OQA only off,.re certlflcation for alpha spectrometry (DOE Method U-
02) under the Solid and Hazardous Waste Categories. If the fadlity’s laboratory wants to use

¯ gamma spectrbmetry for the reportln.g Of these compounds a certification request is required.

Cesium 134#137

The Cesiu~n 134 MDC must not exoeed 0.5 pC~/g.

Ti~e Cesium I37 MDC must not exceed 0.5 pCi/g. ,

OQA offers certlfioatlon as Cesium 134/137, Both isotopes of cesium must be determined, and
the results reported .separately. The mqulre.d {.echn.ique.is gamma spectrometry by DOE Method

¯ 4.5.2.3 In the Solid and Hazardou~ Waste ,Category. If the facllity:.s lob.oratory wants t0 use
USEPA Method 901.1, which is also a gamma spe~tromet~ method, a cedlfication request must
be made to OQA.

Radium

Radium÷226 "

The Radium-226 MDC must not exceed 1.0 pCi/g.

P/~etl/~ny Amenal
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The certified methods ir~ the Solid and Hazardous Waste Oategory are Rador~ Emanation or
.precipitation teohnique.. If the facility’s ilaboretory wants to use another method, a cQrtlfication

: request Is re.qutred, if the facility’s laboratory wants to use gamma speotmmeW fop the soils
analysis, the sam. pies mdst I~ dried and s~aled for 21 days before co.unti .rig. The Bi-214 and Pb-
214 gamma ertargles are used for determining the radium-226.

The Radium-228 MDO must not exceed 0.5 pCl/g,

The certified method~ In the Solid and Hazardous ~Vaste Category Is a precipitation t~chnique. If .
the fadllty’s laboratory wants to use another method, ~ certification request Is required. If the
facility’s.laboratory wants to use gamma spe~metry for the soils analysis, the samples must be
d~led and sealed for 21 days before r.t~untlng, The A~-228 gamma energy is used for det.ermln]ng
the radium-228.

C̄obs#-69
¯
The r.~balt- 60 MDG must’not exceed 0,5

OOAoffers eertifi~tion in the ~oli’d arid Hazar~lo(Js.W~te (:’.ategory by gamma spe~rorrietry for
cbbalto60 by DOEMethod 4.5.2:3. If.the f~cllity’d’ieboretory wants to use’USEPA’Method 901.1,
whleh is also a gamma spectrometry method, a certification request ls required.

Sb.on. flum 89190 .

The strontium-B9 MDC must not excced 0.5 pCi/g."

¯ The strontium-90 MDC must not exceed 0.5 p’Ci/g,

OQA offers ee~fi~tlon by precipitation/beta .counting. for these two compounds in the. Solid ~nd
Hazardous Waste Catego~j. If the faclllty’s laboratory wants to use ¯another method, e.
certification request is required " ..

ff you have any questions, pl~se do not hesitate ,to ~ntact this office at 633-0752 or via small at
kathleen ,grlme~@dep.state .nj.u~                      ; ¯

Jenny Goodman, BRP
$reenivas Kom=induri, OQ~
Stu Nagnoumey, OQA
Robert Royce, OQA
Joseph Marchanesl, BGWPA
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REPLYTO
A1TENTION OF

DEPARTMENT OF THE ARMY ’
UNITED STATES ARMY INSTALLATION MANAGEMENT AGENCY

NORTHEAST REGIONAL OFFICE GARRISON
PICATINNY ARSENAL, NEW JERSEY 07806-5000

July 28, 2006

SUBJECT: Response to Comments on August 31st submittal regarding
groundwater monitoring at the Open Detonation Area, U.S. Army
Armament Research Development and Engineering Center, Picatinny
Arsena!, Morris County, EPA ID No. NJ3 210 020 704

Mr. Anthony Fontana, Chief
Bureau of Solid and Hazardous Waste Permitting North
New Jersey Department of Environmental Protection

Solid and Hazardous Waste Program
401 East State Street
P.O. BOX 414
Trenton, New Jersey 08625-0414

Dear Mr. Fontana:

Enclosed please find responses to your comments relating to our
August 31, 2005 submittal that addressed the groundwater
monitoring aspects related to the Open Detonation Subpart X
application.

We are asking for a written concurrence as soon as possible to
implement the quarterly groundwater’monitoring program minus
the four parameters noted in the table attached and the .exotic
explosives formerly analyzed for by Crane Naval Warfare-Oenter.
The program would use labs that were certified for over 95% of
the required parameters and clearly all the critical ones.
The wells have not been sampled as you know for a number of
years. The certification process may take many months to
resolve; thus logic and stewardship suggests that NJDEP cQncur
that the groundwater sampling program for the certified
parameters should begin.                                          -:.    ,.

°There are no laboratories that are presently certified for the
analysis of silicon, nitrocellulose~ nitroguanidine, and
diphenylamine by the proposed methods. These parameters were
al! analyzed in previous four quarters of groundwatersampling;
they were never detected although a certified laboratory for
those parameters was n6t used. These four parameters, however,
should not be considered critical to the program.

Once the laboratories are certified for these me~hods for. these
parameters, we will add them to the list of parameters in the
quarterly program at that point. Our contractor will work
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directly with your Office of Data Quality to get selected labs
certified ensure that the Analyze Immediately Parameters are
performed by a certified program before sampling occurs as
discussed in the responses.

As your office of Data Quality has requested, we have also
enclosed the data p@ckages from Crane Naval Warfare Center from
the previous four quarters of results in order to data
validate. The results were all non-detects for the following
five parameters: diethyleneglycol dinitrate (DEGDN),
triethyleneglycol dinitrate (TEGDN), trimethyleneglycol.
dinitrate (TMEDN), 1,3-diamino-2, 4,6-trinitrobenzene (DATB) ;
and 2’4,4,’6,6’-hexanitrostilbene (HNS.) We trust that NJDEP’s
validation of the data packages from Crane Naval Warfare Center
finds the data acceptable.

We also ask that the NJDEP project managers consider the five
Crane parameters not critical to the program and the previous
four quarters of results adequate - independent of the results
of the validation.

If you have any questions please feel free to contact me at
973-724-.5818 or Fred Sanchez at 973-724-5948.

Sincerely,

fo~ Thomas J. Selecki
Director, Environmental Affairs

Directorate

Enclosures:

Copy Furnished:

B~rry Tornick, EPA, Chief, NJS, RPB, DEPP



Response to NJDEP Comments on the Groundwater Analytical Program
for the Open Detonation Area at Picatinny Arsenal

Dated,May 31, 2006

C̄omments from the Office of Data Quality

Comment !i Page 1 of 23
For the exotic explosive compounds that were analyzed by Crane Naval Warfare Center, the facility stated
in the meeting of June 9, 2005 that the data had been submitted properly. The re-review of the document
submittals (various dates) submitted by the facility and all of the reviews conducted by this Office clearly
indicated that only summary data was submitted. No analytical data packages were ever submitted for
validation. Requests were made by this Office in every memorandum that full regulatory deliverable
packages must be submitted for validation. As the required analytical data packages were never
submitted, the statements made by the facility cannot be verified. The option exists for the facility to
submit this data to the Department in the proper full regulatory format and have the data validated. The
issue regarding whether or not the data meet the regulatory requirements will then be determined by the
permit writer after the data is validated.

Response 1:
The analytical data packages provided to Picatinny Arsenal by Crane Naval Warfare Center (CNWC) for
the exotic explosive analyses performed quarterly from June 2001 to April 2002 is being submitted to
NJDEP for validation as part of this response. The full data packages from CNWC are provided in a
Sep~ arate binder.

Comment 2a: Page 2 of 23
The facility states that there are a few analytes in which there are no certified methods and/or certified
laboratory for the analyte (e.g., diphenylamine, zirconium and uranium isotopes). In this case we request
that a Shaw Environmental chemist be permitted to speak directly to your laboratory.certification and data
quality personnel.

Diphenlylamine

The Office of Quality Assurance has been offering certification for diphenylamine since 1997 under
USEPA SW846 Method 8270C certification code SHW07.05020. Currently there are at least 42
laboratories certified f6r this compound. STI_~ North Canton has been certified for this compound
since July 1, 2003.

Based on the attached chart submitted by the facility,, the facility wants to use a modification of .
USEPA SW846 Method 8330 (HPLC technique) for the analysis of diphenylamine. The laboratory
chosen by the facility would have to request certification for this compound by this method from the
Office of Quality Assurance. The laboratory needs to contact their Office of Quality Assurance
Certification Officer to find out the required documentation and fees that must accompany their
request for certification. Once certification is granted by the Office of Quality Assurance, the method
can be used for the analysis of this compound.

Response 2a: Picatinny Arsenal originally intended to perform diphenylamine (DPA) analysis under
Method 8270C. However, NJDEP stated in the NOD dated July 6, 2005 that DPA must be analyzed by
HPLC to "obtain the accurate concentration of the compound." Using 8270C, DPA cannot be
distinguished from N-Nitroso-diphenylamine. If analysis of DPA by Method 8270C is acceptable to
NJDEP, as suggested by the comment, Picatinny would utilize the 8270C certified method. If analysis of

Picatinny Arsenal
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DPA by Method 8270C is unacceptable to NJDEP, the selected laboratory will submit the required
documentation and fees along with their request for certification.

Comment 2b: Zirconium

The Office of Quality Assurance has been offering certification for zirconium since July 2003 as an
"Other Picatinny Arsenal Project" specific compound by USEPA SW846 Method 6020. Effective
July 2005 zirconium has been offered as a routine parameter. STL-North Can(on, Ohio, which is
identified by the facility for this analysis, has been certified for this method since July 2003 as an
"Other Picatinny Arsenal Project". This office agrees with the facility that if a search is conducted
for this analyte using the NJDEP OQA website, it returns the-search as a no laboratory found.
However, since the facility had used this laboratory for the previous sampling events at the site, they
could have asked the laboratory directly if they were certified..

Response 2b: Picatinny Arsenal will use Severn Trent Laboratories or another certified laboratory
listed on the NJDEP OQA website and crosschecked against the current Fiscal Year laboratory-
specific NJDEP Certifi.cation Statement for the analysis of zirconium.

Comment 2c: Uranium Isotopes

The Plan states that they could not locate labs certified for Uranium-235 and Uranium-238. The
certification offered by OQA lists the uranium isotopes and Total Uranium, instead of listing the
Isotopes individually. Where the technique is indicated as alpha spectrometry, it denotes isotopic
speciation, in this case Uranium-234, -U235 and Uranium-238.                         ¯ .

Response 2c: Pi~atinny Arsenal will use a certified laboratory listed on the NJDEP OQA website
and crosschecked against the current Fiscal Year laboratory-specific NJDEP Certification Statement
for the analysis of the uranium isotopes.

Comment 3a:
The facility requests the use of certified drinking water analytical methods to analyze non potable
well water from the ODA in cases where a certified method does not exist for non-potable water (e.g.
perchlorate, cobalt-60).

Cobalt-60

The Office of Quality Assurance has been offering certification for cobalt-60 under the Water
Pollution certification since 20.03 under certification code WPP09.03200. The currently listed
required method is USEPA M~thod 901.1 using the gamma spectrometry. There are two additional
methods which are considered equivalent to USEPA 901.1 which are currently acceptable to NJDEP
that are not listed in Part l!I of the application. The methodsare ASTM D3649 and Standard Method
7120. There are currently two laboratories certified for the Method 901.1 under this certification
code. The use of a laboratory certified for this parameter under Drinking Water or Solid or
Hazardous Waste is not acceptable. If the facility has a designated laboratory that it wants to use that
is currently certified under the drinking water category, that laboratory must obtain certification for
cobalt-60 under the Water Pollution category. The laboratory must contact their Certification Officer
for the procedures to obtain certification.                         ,

Also if the facility wants to propose another method for the analysis of cobalt-60, their designated
laboratory needs to contact their Certification Officer to find out the required documentation and fees

Picatinny Arsenal
Response to August 31, 2005 Letter

Page 2 of 13



that must accompany their request for certification. Once certification is granted by the Office of
Quality Assurance, this method can be used for the analysis of this compound.

Response 3a: Picatinny Arsenal will use a certified laboratory listed on the NJDEP OQA website
under the Water Pollution certification and cross~hecked against the current Fiscal Year laboratory-
specific NJDEPo Certification Statement for the analysis of cobalt-60.

Comment 3b:. Perchlorate

The facility was informed in the meeting of June 9, 2005, that ’the use of USEPA Method 314.0 for
perchlorate will be acceptable for analysis of monitoring well water and a modified method for the
soil matrix will be acceptable, for soils. The Office of Quality Assurance has already developed a

certification code for perchlorate in soils. To use this method in soils, their laboratory must request
certification approval from the Office of Quality Assurance for the use of this method in the Water
Pollution category. Additionally, the Department is currently in the regulatory process of proposing
a Drinking Water Criteria for Perchlorate.’ This will lead to a Ground Water Criteria for Perchlorate.
The facility’s laboratory must provide a current Method Detection Limit study that includes their
Reporting Limit, so it can be compared to the current standards.

Response 3b: Picatinny Arsenal will use a certified laboratory listed on the NJDEP OQA website
and crosschecked against the current Fiscal Year laboratory-specific NJDEP Certification Statement
for the analysis of perchlorate.

As stated by NJDEP, Picatinny Arsenal will use USEPA Method 314 under the certification:
Knoxville TN001; SDW02.31120 for the analysis of non-potable monitoring well water. In addition,
current Method Detection Limit study data and the associated Reporting Limit will be submitted to
NJDEP in order to verify compliance with the proposed drinking water criterion.

For soil analysis, as necessary, the retained laboratory will obtain certification for soils under
SHW10.30025 which is inclusive of obtaining certification under the Water Pollution Category

Comment 4: Tentativdy Identified Compound Reporting

Tentatively Identified Compounds reporting are required for both the Volatile Organics by USEPA
SW846 Method 8260B and USEPA SW846 Method 8270C. Up to thirty (30) non-target compounds are
to be reported for each fraction.

Response 4: Tentatively identified compounds will be reported for the proposed ~olatile organics
analyses.

Table I.C.3, Ground Water

Page 5of23,

Comment 5a: Trans-l,2-dichloroethene
There is a note on trans-l,2~dichloroethene that i~ not defined.

Response 5a: The note on trans-l,2-dichloroethene will be removed from the table.

Picatinny Arsenal
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Comment 5b: Xylenes
The total xylenes must be reported separately as m& p- xylenes and o-xylenel The laboratory may
report a total xylene concentration as well as the other two concentrations.. STL-North Canton is
certified for the individual xylenes under a "Picatinny Arsenal Project User Defined" since July 1,
2004. The Office of Quality Assurance has certified for individual xylene isomers since July 1, 2004.

Response 5b: Xylenes will be reported as total xylenes as well as separately as m&p-xylenes and o-
xylene. STL-North Canton will be used to perform the xylenes analysis.

Comment 6? Ten-butyl Alcohol                                        ’ :
STL-North Canton is certified for tert-butyl alcohol by the Office of Quality Assurance as a under a
"Picatinny Arsenal Project User Defined" since July 1, 2004. The Office of Quality Assurance has
certified for tert-butyl alcohol under USEPA Method SW846 8260B since July 1, 2004.

Response 6: Picatinny Arsenal will use.STL-North Canton for the analysis of tert-butyl alcohol
under certified USEPA Method SW846 8260B.

Page 11 of 23

Comment 7: Diphenylamine - See the comment above.

Response 7: See response to Comment 2a above.

Page 14 of 23

Comment 8: Nitrocellulose

The facility states that a modified of USEPA Method 353.2 will be used for this analysis.. The
laboratory designated by the facility for this analysis must obtain certification from the Office of
Quality Assurance for this modification. Their designated laboratory needs to contact their
Certification Officer to find out the required documentation and fees that must accompany their
request for certification. Onc.e certification is granted by the Office of Quality Assurance, this
method can be used for the analysis of this parameter.

Response 8: If n~) certified method or certified laboratory exists for the analysis bf nitrocellulose, the
inteflded laboratory, STL-Knoxville, will obtain certification for nitrocellulose under the approved .
methodology using a modification of USEPA Method 353.2.

Page 15 of 23

Comment 9: Nitroguanidine

The facility states that a modified of USEPA SW846 Method 8330 will be used for this analysis.
The laboratory designated by the facility for this analysis must obtain certification from the Office of
Quality Assurance for this modification. Once a laboratory is designated for this analysis, the
laboratory needs to contact their Certification Officer to find out the required documentation and fees
that must accompany their request t~or certification. Once certification is granted by the Office of
Quality Assurance, this method can be used for the analysis of this parameter.

Picatinny Arsenal
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Response 9: If no certified method or certified laboratory exists for the analysis of nitroguanidine,
the intended laboratory, STL-Knoxville, will obtain certification for a modification of USEPA
SW846 Method 8330 for the analysis.

Page 18 of 23

Comment 10: Strontium

The facility states that modification of USEPA SW846 methods 3005 and Method 6020 are required
for this analyte to be certified. STL North Canton has held certification for this analyte since July 1,
2003 as a under a "Picatinny Arsenal Project User Defined". In July 2005, the Office of Quality
offered certification for this parameter as a "Picatinny Arsenal Project User Defined" for USEPA
SW846 Method 6020 and regular certification for USEPA SW846 Met’hod 6010. As of July 2005;
the Office of Quality Assurance offers regular certification for this parameter under Method 6020 and
certification by two other methods. Please note that Strontium-~9/90 analysis will be required under
the Radiological parameters.

Response 10: Picatinny Arsenal will use Severn Trent Laboratories or another certified laboratory
listed on the NJDEP OQA website and crosschecked against the current Fiscal Year laboratory-
specific NJDEP Certification Statement for the analysis of strontium.

See response to Comment 9 (Page 11) from the Office of Data Quality and the Bureau of Radiation
Protection regarding the radioanalysis of Strontium-89190.

Comment 11: Zirconium - See comment above.

Response 11: See response to Comment 2b above.

Comment 12: Silicon

The table indicates in the first column that Silicon analysis is being required and the second column
specifics. USEPA SW846 Method 3005 for the digestion followed by USEPA SW846 Method 6010B
for the preparation. The last column of this row then states that a "User Defined MethodFor
Picatinny Arsenal No labs listed in NJDEP data base as of 8120105. Request analysis of Silica (SiO2)
Instead of Silicon (SO."

The Office of Quality Assurance was contacted regarding these issues and the following was
determined.

The proposal of the facility to use USEPA SW846 Method 3005 (Acid Digestion: of Waters for
Total Recoverable or Dissolved Metals for Analysis by FLAA or ICP Spectroscopy) is not
rigorous enough to break apart the silica matrix to make all of the Silicon available for
measurement.

Currently OQA offers Certification under the Drinking Water category for silica and under the
Water Pollution category Silica Dissolved. OQA can offer certification for USEPA SW846
Method 6010 if there is a request from a laboratory. The laboratory would have to apply for
certification for this compound and submit all the supporting documentation. Additionally, since
the actual measurement obtained will be silica, the laboratory will have to determine by
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stiochlometry, the concentration of Silicon in the sample. This calculation will have to be
submitted as part of the laboratory’s Standard Operating Procedure.

Silica (undissolved) is not a certification currently offered under the Water Pollution Category.
If the laboratory wishes to pursue certification for silica using Method 200.7, the laboratory must
apply for certification for this compound and submit all of the supporting documentation. In
addition, the concentration of Silicon would have to be determined by stiochlometry.

Response 12: Picatinny Arsenal will use a certified method for the analysis of Silica Dissolved under
the Water Pollution category followed by the use of stiochlometry to determine the concentration of
silicon in the samples.

Page 20 of, 23

Comment 13: Pesticide Compounds

Report alpha and gamma chlordane in addition to Technical Chlordane. STL-NOrth Canton is
certified for both alpha and gamma chlordane.

Endosulfan A must be reported as Endosulfan I
Endosulfan B must be reported as Endosulfan II

Response 13: Alpha and gamma chlordane will be reported in addition to technical chlordane. STL
North Canton will be utilized for the analysis. Endosulfan A and Endosulfan B will be reported as
Endosulfan I and Endosulfan II, respectively.

Page 21 of 23

Comment 14: Ammonia

The method citations are incorrect. The use of USEPA Method 350.3 as a stand-alone method for
this determination is not acceptable.                                     ~

Response 14: STL North Canton will utilize the appropriate SOP as certified under NPW:
¯ WPP02.03500. The certified method would be inclusive of both USEPA 350.2, distillfition, mad
USEPA 350.3, electrode. These methods were referenced in the table.

Page 22 of 23

Comment 15: Perchlorate - see comment above.

Response 15: See response to Comment 3b above.

Comment 16: Uranium - See comments on Radiological Analysis below.

Response 16: See response to Comments 4 and 10 from the Office of Data Quality and the Bureau of
Radiation Protection.

Page 23 of 23

Comment 17: Uranium - See comments on Radiological Analysis below.

Picatinny Arsenal
Response t.o August 31, 2005Letter

Page 6 of 13



Response 17: See response to Comments 4 and 10 from the Office of Data Quality and the Bureau of
Radiation Protection.

Comment 18:Cobalt-60 - See comment above.
Response 18: See response to Comment 3a above.

Comment i9: Analyze Immediatdy Parameters

The table does not address the ".analyze immediately" parameters that are required for the sampling of the
monitoring wells. The following parameters if they are being determined must be addressed: dissolved
oxygen, temperature, pH, and specific conductance. ¯

Response 19: Picatinny’s contractor, Shaw Environmental (SHAW) intends to utilize their certified
laboratory in Lawrenceville, NJ as the base for the "analyze immediately" certification. The required
documentation and associated deliverables will be provided by SHAW and Picatinny through the
Lawrenceville laboratory.

Picatinny Arsenal
Response to August 31, 2005 Letter
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Response to NJDEP Comments on the Groundwater Analytical Program
for the Open Detonation Area at Picatinny Arsenal

Dated May 31, 2006

Comments from the Office of Quality Assurance and the Bureau of Radiation
Protection

Comment 1: Radiolo~ical Analysis

The Office of Quality Assurance (OW) offers certification for various approved radiological methods in
the Drinking Water, Water Pollution and Solid and Hazardous Waste Categories. OQA is aware that there
are other methods than what NJDEP have listed that may be appropriate for the determination of
radiological parameters. In rec.ognition of this fact, if the facility’s laboratory wants to use another method
and it involves an analytical technique for which it currently certified, the laboratory must request
certification from the Office of Quality Assurance for the other method. The laboratory requesting
certification must contact the Office of Quality AsSurance certification officer responsible for the
radiological laboratories for complete requirements. At a minimum, the laboratory must conduct and
submit to the Office of Quality Assurance an Initial Demonstration of Capability 0DOC) Study in the
matrix requested. A current Standard Operating Procedure must be submitted and address the matrix
being analyzed. An IDOC study must be conducted for each project.

Additionally, OQA haS determined that since different methods using the same analytical technique are
certified in the three-certification categories, the laboratories may propose using a method approved in one
category for another matrix, such as proposing the use of a drinking water method for non-potable ground
water. However, certain requirements must be met for this to be allowed. The laboratory requesting
certification must contact the Office’ Of Quality Assurance certification officer responsible for the
radiological laboratories for complete requirements. At a minimum, the laboratory must conduct and
submit to the Office of Quality Assurance a wrrent Minimum Demonstration of Capability (DOC) Study
in the matrix requested. A current Standard Operating Procedure must be submitted and address the
matrix being analyzed. The Office of Quality Assurance makes the final determination as to method
acceptability. The DOC study must b~ conducted for each project.

A laboratory that is not currently certified for a method in a category and is nbt certified for it in another
category must request certification in the required category. The laboratory requesting certification must
contact the Office of Quality Assurance certification officer responsible for the radiological laboratories
for complete requirements. At a minimum, the laboratory must conduct and submit to the Officeof
Quality Assurance a current Minimum Demonstration of Capability (DOC) Study in the matrix requested.
A current Standard Operating Procedure must be submitted and address the matrix being analyzed. The
MDC study must be conducted for each project.

Laboratories that are currently certified b) OQA in an approved method and are currently designated for
this project, must submit DOC data for the required matrices for review and approval in the next
submittal.

Response 2: Picatinny is requesting clarification of the Initial Demonstration of Capability(IDOC) and
Minimum Demonstration of Capability (DOC) study requirements for certified laboratories and the
different matrices. Picatinny’s contractor Shaw Environmental (SHA.W) intends to use approved NJDEP-
certified radiological methods as verified by the NJDEP Database and the laboratory-specific
certifications; therefore, do we have to complete the IDOC and DOC requirements?

Picatinny Arsenal
Response to August 31, 2005 Letter
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Comment 2:, Radiolo~ical Project Requirements

The Bureau of Environmental Radiation has established various Minimum Detectable Concentrations
(MDC) that must be met for this project for both groundwater and soils analyses. Soils are being
addressed in this memoranduml As the facility is proposing groundwater analysis for various
radiological compounds, the future soil analyses will be critical in determining a potential
contamination source. The future soil sampling analyses are the same radiochemical/radiological
compounds that are required in the groundwater sampling plan. Based on those requirements, the
analytical methods and!or techniques that are currently certified ate listed. Options are provided
where the facility’s laboratory can propose other methods. Please be advised that laboratory
certification must be obtained prior to the analysis of environmental samples. These methods should
be able to meet the MDC requirements, however the laboratory is required to determine each MDC
for the appropriate matrix.

The table indicates that total uranium as well as the Isotopes Uranium-235 and Uranium-238 are,
¯ being analyzed for in this project. Total uranium can be determined by USEPA Method 200.8 as
stated in the plan. The Plan states that they could not locate labs certified for Uranium-235 and
Uranium-238. The certification offered by OQA lists the uranium isotopes as Uranium instead of
listing the isotopes individually. The alpha spectrometry technique listed in the certification database
is for speciation of isotopic uranium. The fluorometry technique is for the determination of total
uranium..                                                                 ..

Response 2: What is the laboratory’s requirement to document compliance with the MDC for each
analyte for each matrix? If the method is certified, associated documentation for the MDCs should have
been provided and approved.

Picatinny did not propose to analyze for all the same parameters in the soil as in the groundwater
investigation, because a previous characterization survey conducted at the site only identified the decay
products of the uranium-238 series and the decay products of.the radium-226 series to be present’at the
site. It does not seem prudent to investigate the soil for a potential source, before it is determined whether
there is any groundwater contamination from radioanalytes.

Pica.tinny will utilize a certified alpha spectroscopy method for the analysis of the specific uranium
isotopes.

Ground Water Analysis

Comment 3: Gross Alpha & Beta

The gross alpha MDC m~st not exceed 3 pCi/L.

The gross beta MDC must.not exceed 4 pCi/L.

The certified methods in the water pollution category and the drinking water category are the same
except for the required 48 Hour Rapid Gross Alpha Test. The 48 Hour Rapid Gross Alpha Test
(N.J.A.C 7:18-6) is required for the determination of gross alpha in the ground water. A laboratory
certified in category S DW07.01001 is required.

The laboratory can chose a method from either category for the gross beta determination.

Picatinny Arsenal
Response to August 31, 2005 Letter
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Response 3: Picatinny is requesting clarification of the ~adiological analyses being requested by
NJDEP and the rationale for the radioanalytes such as gross alpha and gross beta. There has been
neither historical data nor any indication from the ’~waste stream" to the ODA for the presence of
beta emitters. In addition, all the soil samples are proposed for alpha spectroscopy.

Comment 4: Total Uranium

The MDC for total Uranium must be beloW 3 ug/L. ’ ¯

Response 4: Picatinny will retain a laboratory Which is certified and can attain the required MDC
(i.e., le.ss than 3 lxg/L for total uranium).

For uranium the MDC value is given in ug/L versus pCi/L. Please clarify.

Comment 5:. Uranium-235 and Uranium-238

Since the facility is proposing to analyze for these isotopes in groundwater, an alpha spectrometry
technique should be proposed.

Response 5: Picatinny will utilize a certified alpha spectroscopy method for the analysis of the
specific uranium isotopes.

Comment 6: Cesium 134/137

The Cesium 134 MDC must not exceed 5 pCi/L.
The Cesium 137 M-DC must not exceed 10 pCi/L.                                        ~

Both isotopes of cesium must be determined and the results reported separately. The required
technique is gamma spectrometry. OQA offers certification as Cesium 134/137.

Response 6: Picatinny will retain a laboratory which is certified and has the.required MDCs for
cesium 134 and cesium 137. The results of each isotope will be reported separately.

Comment 7: Radium                                                 , "

Radium-226
The Radium -226 MDC must not exceed 1.0 pCi/L. The method cited in the table USEPA Method
903.1 (radiochemical method) is acceptable:

Raditim-228
The Radium -228 MDC must not exceed 1’.0 pCi/L. The method cited in the table USEPA Method
904 (radiochemical method) is acceptable.

Response 7: Picatinny will retain a laboratory which is certified and has the required MDCs for
radium-226 and radium-228.

Comment 8:Cobalt-60

The Cobalt-60 MDC must not exceed 10 pCi/L.

Picatinny Arsenal
Response to August 31, 2005 Letter
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¯OQA offers certification by gamma spectrometry for cobalt-60 in both the drinking water category
and the water pollution category by USEPA Method 901.1, which is also a gamma spectrometry
method. The. laboratory must be certified in either category.

Response 8: Picatinny will retain a laboratory which is certified under the water pollution category
and has the required MDC (i.e., less than 10 pCi/L for cobalt-60).

Comment 9: Strontium 89/90

The plan states that Strontium is being analyzed for using USEPA Method 200.8. USEPA Method
200.8 is not acceptable for the determination of Strontium for the determination of radiological
components. In addition, strontium-89 and strontium-90 is required since the standards are based on
the isotopes.

The strontium-89 MDC must not exceed 10 pCi/L.

¯ The strontium-90 MDC must not exceed 2 pCi/L.

OQA offers certification for various methods for these two compounds in both the Drinking Water
and Water Pollution Categories. The laboratory must be certified in either category.

Comment 9: Picatinny is requesting clarification of the radiological analyses being requested by
NJDEP and the rationale for the radioanalytes such as Strontium-89/90. There has been neither
historical data nor any indication from the "waste stream" to the ODA for the presence of Strontium-
89190. If necessary, Picatinny will retain a laboratory which is certified under the water pollution

¯ " ~ category and has the required MDCs for strontium-89 and strontium-90.

Soils Analysis

Comment 10: Uranium

The MDC for Uranium-234 must be below 1 pCi/g for gamma spectrometry and 0.5 pCi/g if alpha
spectrometry is used.

The MDC for Uraniuin-235 must be below 1 pCi/g for gamma spectrometry.

The MDC for Uranium-238 must be below 1 pCi/g for gamma spectrometry and 0.5 pCi/g if alpha
spectrometry is used.

Please note that currently OQA only offers certification for alpha spectrometry (DOE Method U-02)
under the Solid and Hazardous Waste Categories. If the facility’s laboratory wants to use gamma
spectrometry for the reporting of these compounds a certification request is required.

Response 10: Picatinny will retain a laboratory which is certified for alpha spectroscopy and can
meet the required MDCs for uranium-234, uranium-235 and uranium-238.

Comment 11: Cesium 134/137

The Cesium 134 MDC must not exceed 0.5 pCi/g.

The Cesium 137 MDC must not exceed 0.5 pCi/g.
Picatinny Arsenal
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OQA offers certification as Cesium 134/137. Both isotopes of cesium must be determined and the
results reported separately. The required .technique is gamma spectrometry by DOE Method
4.5.2.3 in the Solid and Hazardous Waste Category. If the facility’s laboratory Wants to use USEPA
Method 901.1, which is also a gamma spectrometry method, a certification request must be made to
OQA.

Response 11: Picatinny will retain a laboratory which is certified and can meet the required,MDCs
for cesium 134 and cesium 137. The results of each isotope will be reported separately.

Comment 12: Radium

Radium-226

The Radium-226 MDC must not exceed 1.0 pCi/g.

The certified methods in the Solid and Hazardous Waste CategOry are Radon Emanation or
precipitation technique. If the facility’s laboratory wants to use another method, a certification
request is requited. If the facility’s laboratory wants to use gamma spectrometry for the soil~
analysis; the samples must be dried and sealed for 21 days before counting. The Bi-214 and Pb-214
gamma energies are used for determining the radium-226.

Radium-228

The Radium-228 MDC must not exceed 0.5 pCi/g.

The certified methods in the Solid and Hazardous Waste Category is a precipitation technique. If the
facility’s laboratory wants to use another method, a certification request is required. If the facility’s
laboratory wants to use gamma spectrometry for the soils analysis, the samples must be dried and
sealed for 21 days before counting.. The Ac-228 gamma energy is used for determining.the radium-
228.

Response 12: Picatinny will retain a laboratory which is certified and can meet the required MDCs
for radium-226 and radium-228. The soil samples will be dried and sealed for 21 days before
counting. ~

Comment 13: Cobalt-60

The cobalt-60 MDC must not exceed 0.5 pCi/g.

OQA offers certification in the Solid and Hazardous Waste Category by gamma spectrometry for
cobalt-60 by DOE Method 4.5.2.3. If the facility’s laboratory wants to use USEPA Method 901.1,
which is also a gamma spectrometry method, a certification request is required.

Response 13: Picatinny will retain a laboratory which is certified in the Solid and Hazardous Waste
category for gamma spectroscopy by DOE Method 4.5.2.3 and has the required MDC (i.e., less than
0.5 pCi/g for cobalt-60).

Comment 14: Strontium 89/90

The strontium-89 MDC must not exceed 0.5 pCi/g.

Picatinny Arsenal
Response to August 31, 2005 Letter
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The strontium-90 MDC must not exceed 0.5 pCi/g.

OQA offers certification by precipitation/beta counting for these two compounds in the Solid and
Hazardous Waste Category. If the facility’s laboratory wants to use another method, a certification
¯ request is required.

Response 14: See response to Comment 9 above.

Picatinny Arsenal
Response to August 31, 2005 Letter
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This Hydrogeologic InvestigatiOn Report was developed in support of the Subpart X permit
application for the Open Detonation (OD) in the Gorge area. Information presented in this report was
compiled from groundwater investigations at nearby sites, well boring logs, published regional geologic
data, and analysis of data from groun.dwater sampling at the OD area.

Four monitoring wells (OD-1A through OD-4A) were installed in the OD area on November 17-19,
1993. Two additional wells were installed on December 9-10, 1998 to complete the monitoring well
network designed to monitor groundwater conditions at the OD area. The wells have been sampled eight
times since the installation of the complete monitoring network. Groundwater sampling was conducted in
January, April, July, and October of 1999. Another four quarters of sampling were completed in June and
September of 2001 and January and April of 2002.

¯ 1.1 SITE LOCATION

Picatinny Arsenal (PTA) is located in the New Jersey Highlands physiographic .province in north
cer~tral New Jersey, approximately four miles north of the city of Dover in Rockaway Township, Morris
County (Figure 1-1). Major roadways adjacent to the Installation include State Route 15, which’~kirts the
southern boundary of the installation, and Interstate 80, which is located 1 mile to the southeast of the
main gate.                                                                                   ~

The OD area, is located’ along Gorge Road approximately 1.5 miles west of Lake Denmark. T.he ¯
site is situated in an alluvial valley bordered by Green Pond Mountain to the west and Copperas Mountain
to the east (Figure 1-2). This area is located in the northern most area of the arsenal and is very rerfiote
from other facilities (Figure 1-3). The OD area is an approximately 1/3 acre area surrounded by asand
berm in the four acre Gorge area.

1.2 SITE DESCRIPTION AND HISTORY ......

The Gorge area is approximately four acres in size and is used to test large ~aliber weapons,~
ammunition and vadous explosive devices as well as to open detonate waste ordnance and explo’sives.
The OD activities are conducted in a large sand pit along the eastern side of the Gorge area. The sand
pit is surrounded by an eight foot high sand berm. The entire OD area is approximately 100 feet.by 150~
feet, including a 30 foot buffer zone for metal debris. (Figure 1-4) ....

Revised August 2006           ’
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66.1 pg/L in the original sample and a concentration of 12.6 pg/I in the duplica~te samlble for an average
concentration of 39.5 pg/L

The two wells were then re-sampled in April 2000 with a representative of NJDEP present. Each
well was sampled at three different screen intervals, as requested by the NJDEP representative. The
results for well OD-2A indicated lead concentrations of 1.9 pg/L, ND, and ND at the three different screen
intervals. The resultsfor well OD-4A indicated lead concentrations of 3.4 pg/L, 6.0 pg/L and 3.4 pg/L. All
concentrations of lead in the two re-sampling events were below the RCRA maximum concentration limit
of 50 g/L (Table 5-2).

During the four subsequent sampling events, low-flow sampling produce~l similar metals results.
No samples contained metals concentrations in excess of the RCRA MCLs. The maximum lead
concentration detected in the six wells Was 8.3 pg/L in downgradient well OD-4A. Aluminum, iron and
manganese were identified in excess of their LOCs. LOC exceedances for these three metals were
reported in all w611s with the exception of OD-3A. These three inorganic compounds are common
naturally occurring metals that are detected throughout Picatinny Arsenal at elevated levels in the soil and
groundwater. The levels are believed to be related to the weathering of the local bedrock and are not
likely site-related.

5.4 OTHER ANALYTICALRESULTS

During the 2001 and 2002 sampling events, numerous other analytes were added to the
monitoring program including VOCs, SVOCs, pesticides, PCBs and perchlorates. Volatile organic
compound ethylene oxide Was the only compound of th~se additional analytes detected above a LOC.
Ethylene oxide was identified at 780 pg/L in one well (OD-2A) during a single sampling event (LOC =
0.023 pg/L). Perchlorate was detected in three of the six wells at concentrations ranging from 4.8 IJg/I to
11.6 pg/L.

For the following compounds no concentrations were detected above the estimated quantitation
limits: diphenylamine, aniline, carbazole, PCBs, TCL pesticides, mirex, organophosphorous pesticides,
and cyanides. For TCL VOCs, SVOCs and anions, no concentrations were reported in excess of LOCs.

5.5 SUMMARY

In the initial four rounds of sampling (1999), lead and mercury were detected exceeding the
RCRA maximum concentration limits. For these groundwater samples co!!ected by bailers wit.h
associated high turbidity, all four rounds had lead exceeClances in the downgradient wells. Mercury was
detected slightly exceeding the RCRA limit. Sampling with low-flow techniques, which reduce turbidity,
resdlted in lead and mercury concentrations below their RCRA limits. These results would indicate that
the lead detected inthe groundwater samples is not dissolved lead but more likely colloidal or particulate
lead entrained with fine sediments.

There were detections of HMX and RDX in both upgradient and downgradient wells with a
maximum concentration of HMX of 9.0 pg/L and RDX of 23 pg/L. All concentrations of RDX and HMX
were below the proposed permit criterion of 35.0 pg/L. There were also trace detections of other
explosive compounds such as DNT and TNT. These results would indicate that the only compounds that
warrant continued compliance monitoring are explosives and perchlorates.
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5.1 INTRODUCTION

The eight rounds of chemical analytical results, collected and analyzed in accordar~ce with the
groundwater monitoring program, were evaluated by comparing groundwater constituent concentrations
with. several sources of established groundwater quality standards. This was conducted to contrast
upgradient and downgradient location constituent concentrations with administrated maximum
contaminant concentration limits. In addition, several compounds, for which no groundwater constituent
level of c0ncem exists, were detected at low concentrations in the overburden aquifer. Table 5-1
presents a summary of the chemical analytical results from the four rounds of groundwater sampling
conducted between February 21, and October 6, 1999. Table 5-3 presents a summary of the chemical
analytical results for the four rounds of groundwater sampling conducted between June 2001 and April
2002.

5.2 EXPLOSIVES ANALYTICAL RESULTS

HMX and RDX were the two explosive compounds most commonly detected during groundwater
sampling. As presented in Tables 5-1 and 5-3, low concentrations of HMX and RDX have been detected
in various wells, both upgradient and downgradient of the OD area during all eight rounds of groundwater
sampling.

In upgradient wells OD-1A, OD-5A and OD-6A, concentrations of HMX ranged from non-detect
(0.5 pg/L - detebtion limit) to 8.0 pg/L. RDX was detected in concentrations from non-detect (0.5 pg/L -
detection limit)to 3.5 pg/L in the same wells. In downgradient wells OD-2A, OD-3A and OD-4A, similar
concentrations of HMX were identified ranging from 0.45 pg/L to 9.0 pg/L. RDX concentrations in
downgradient wells ranged from 0.19 to 23 pg/L.

All other explosive compounds were non-detects except for an estimated concentration of 2,6-
DNT at 0.067 pg/L in well OD-3A detected during a single event and a concentration of 2,4,6-TNT at 2.0
pg/L in well OD-2A during a single sampling event.

Nitroesters - nitrocellulose, nitroguanidine and nitroglycerin were not detected in the 2001 and
202 sampling events.

5.3 METALS ANALYTICAL RESULTS

During the initial four sampling events conducted in 1999, the bailer sampling method produced
elevated metals concentrations. However, only two metals, lead and mercury,, were detected at
concentrations above applicable comparison criteria in the four rounds of groundwater sampling.

Mercury w~,s reported once in well OD-4A, during the first round of sampling, at a concer~tration
of 3.8 pg/L. Lead was detected in downgradient wells at concentrations above applicable comparison
criteri~ during all four rounds of sampling. Lead was detected inall four rounds of sampling in well OD-4A
¯ ranging on concentrations from 112 to 390 pg/L. Lead was identified in well OD-2A during the second
and third rounds at concentrations of 57.2 and 139 pg/L, respectively.

The elevated concentrations of lead detected in the two downgradient wells may be attributable to
exceptionally high turbiditY levels observed during sampling activities. Although turbidity levels markedly
decreased at the end of purging; the samples from these wells contained a visibly higher percentage of
suspended load particles when compared with the other OD area wells.

As a check, wells OD-2A and OD-4A were re-sampled for lead analysis using the low-flow
sampling technique. This method of groundwater Sampling has been a.ccepted by .both the U.S.
Environmental Protection Agency and the NJDEP for use at PTA. The two wells were re-sampled in
March 2000. The concentration of lead in well OD-4A was 2.6 pg/L. Well OD-4A had a concentration of

Revised August 2006



¯ A Matrix Spike/Matrix Spike Duplicate (MS/MSD) sample was submitted for laboratory
quality assurance/quality control (QA/QC).
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to sampling during the four sampling events conducted in 1999. In order to minimize drawdown and
prevent turbulent groundwater flow into the well casing during purging, purge rates were maintained at an
average 0.5 to 0.75 gpm range. Monitoring wells Were purged by removing water from the top of the
water column, allowing groundwater indigenous to the aquifer to enter the well casing. The efficiency of
stagnant casing water removal from the well was monitored throughout the purge by evaluating the
stability of groundwater quality parameters obtained using a Hydrolab water quality analyzer. The
parameters collected before and during groundwater evacuation included pH, temperature, specific
conductance, oxidation/reduction potential, dissolved oxygen, and turbidity. Evacuation of the well
continued until a minimum of 3 volumes of standing well water were removed, and groundwater quality
parameters were stabilized, indicating water representative of the aquifer was being obtained.

Groundwater samples were collected using dedicated Teflon bailers equipped with Teflon-coated
stainless steel leaders. The samples were obtained by lowering the bailer until it was completely
submerged and then immediately retrieving it with minimal aeration and disturbance. Pre-preserved,
laboratory-supplied sample bottles were filled and immediately chilled at 4°C in laboratory-supplied
sample coolers for shipment.

4.4 GROUNDWATER PURGING AND SAMPLING - 2001 and 2002

Adjustable rate, stainlesssteel submersible pumps, attached to dedicated Teflon-lined
polyethylene tubing, were utilized to remove the required groundwater volume from the wells prior to
sampling during the four sampling events conducted in 2001 and 2002. In order to minimize drawdown
and preven~ turbulent groundwater flow into the well ca~ing during purging, purge rates were maintained
at an average of 500 ml/min. Monitoring wells were purged by removing water from the center of the
water column or screened interval, allowing groundwater indigenous to the. aquifer, to enter the well. The
~fficiency of stagnant casing water removal from the well was monitored approximately every five minutes
throughout the purge by evaluating the stability of groundwater quality parameters obtained using a YSI
water quality analyzer. The parameters collected 10efore and during groundwater evacuation included pH,
temperature, specific conductance, dissolved, oxygen (DO), oxidation/reduction potential (ORP), and
turbidity. A summary of the groundwater quality measurements fo~ each location is provided in Table :3-1.
Evacuation of the well .continued until the water quality parameters stabilized for three successive
readings as follows: 10% for DO, ORP and turbidity; 3% for specific conductance; 5% for pH (Puls et al,
19~2), and 1% for temperature, indicating water representative of the aquifer was’being Obtained.

Groundwater samples were collected directly from the Teflon-lined tubing at a flow rate of 100 to
250 ml/min. Pre-preserved, laboratory-supplied sample bottles were filled and immediately chilled at 4°C
in laboratory-supplied sample coolers for shipment. Severn Trent Laboratories (STL), an NJDEP-oertified
laboratory, performed all the analyses with the exceptidn df the exotic explosives. ,Crane Naval Surface
Warfare Center (NSWC) in Crane Indiana, a Departm6nt of Defense Laboratory, was the only laboratory
ider~tified to be proficient in the analysis of the exotic explosive compounds. All samples were shipped
.overnight delivery to Crane NSWC and STL in Canton, Ohio (VOC.s, svocs, pesticides, metals, and
anions); Knoxville, Tennessee (explosives analyse~); Earth City, Missouri (radiologica! analyses) and
Sacramento, California (thallium and perchlorate analyses).

4.5 QUALITY CONTROL SAMPLES

Quality Control (QC) samples were collected during each round of sampling to check for cross-
contamination during the handling of sampling materials, as well as monitor the performance of analytical
contracti.ng services. The following QC samples were collected during each round of sampling.

¯ A rinsate blank sample was collected by pouring analyte-free water through a Teflon
bailer, into the applicable sample containers.

A replicate sample was collected for duplicate analysis.
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~.1 MONITORING WELL INSTALLATION

4.1.1 UXO Avoidance Survey

UXO .avoidance techniques were performed for monitoring well installation in accordance with the
procedures and guidelines detailed in the approved Picatinny Arsenal Facility-Wide Field Sampling Plan,
.(’ICF KE, 1997). Qualified UXO technicians, subcontracted by ICFKE, were. responsible for UXO
clearance and avoidance during monitoring well installation in the OD area. Hand augers and shovels
were utilized by UXO personnel to clear monitoring well Iocati.ons to a minimum depth of six feet below
ground surface (bgs) in preparation of drill .rig boring activities. UXO clearance was performed during
’borehole advancement through the subsurface fill material every two feet, to a r~inimum depth of ten feet
(bgs). UXO did not imped~ the field investigation orrequire relocation of the monitoring wells from their
designated positions per the approved workplan.                         :

4.1.2 Monitoring Well Installation and Development

Borehole advancement for monitoring well installation was performed utilizing air rotary drilling
with temporary casing advancement (ODEX) technology. This drilling method simultaneously advances
six-inch carbon steel casing along with specially designed drill bits, preventing cave-in of subsurface soils,
cobbles, and boulders. Boreholes were advanced with this method to twenty feet bgs at each location for
the placement of the two wells. Monitoring wells were comprised of 2-inch by ..10.0 f.oot, schedule 40,
O.010-inch sl0t, PVC well screens, and 2-inch PVC riser pipe. Both monitoring wells were completed
above ground surface and protected with concrete-filled steel posts. Well development was performed
witl~in 48 hours of well instaliation with the use of centrifugal pumps and dedicated black polyethylene
ASTM drinking water grade tubing equipped with foot valves. Well developmerit-.was also performed on
the four pre-existing wells located in the Gorge per the approved workpla:n. Groundwater quality
parameters were monitored for stability and five volumes of standing well water.were removed from each
well during development activities. Monitoring well construction diagrams are provided in Appendix T-
1.A. Locations of the six monitoring wells are presented in Figure 3-1.       ~

4.2 GROUNDWATER SAMPLING FIELD MEASUREMENTS

Prior to each round of sampling, the six wells were opened and the headspaces.were
immediately screened using an 11.7eV lamp Photoionization Detector (PID)..and MicroFID Flame
Ionization Detector (FID) to identify the presence of Volatile Organic Compounds (VOCs) in the wells. A
sustained VOC reading above background from the well head into breathable air space would constitute
an upgrade in personal respiratory protective equipment. At no time during the eight sampling events
were VOCs detected in breathable air space.                            ,

Physical measurements of groundwater level, well depth, and PVC well casing height were
collected using a decontaminated electronic water level indicator. This information was recorded onto
pre-sampli~ purge forms, used in calculating the volume of standing water present in the casing and
granular filter pack. These.measurements were used to determine the minimum required volurhe, of
groundwater to remove from the Well pdor to sample collection. Potentiometric surface maps were
generated from these measurements in order to evaluate groundwater flow direction and gradient (Figure
3-1).

4.3 GROUNDWATER PURGING AND SAMPLING - 1999

Centrifugal pumps, attached to dedicated black polyethylene ASTM drinking water grade tubing
equipped with foot valves, were utilized to remove the required groundwater volume from the wells prior
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This formula utilizes a correlation coefficient of 0.67 for the empirical relationship between
transmissivity and specific capacity, which is derived from theflow rate and drawdown data of the wells.
Gorge area well data applied to this formula yielded transmissivity values ranging from 246.1 square feet
per day (ft2/day) from OD-5A, to 618.3 ft’/day from OD-2A. Hydraulic conductivity values, based on these
transmissivity results and a theoretical aquifer thickness of 30 feet, ranged from 8.20 feet per day (ft/day)
at OD-5A, to 20.61 ft/day at OD.-2A. Monitoring wells OD-3A and OD-4A did not exhibit any drawdown
dudng development, at purge rates equal to those used on the other Gorge wells applied to the formula.
Therefore, transmissivity and hydraulic conductivity values are presumably higher since purge rates of
equal magnitude failed to drawdown the standing water column in the well. Although accurate
calculations could not be performed for these wells, transmissivity and hydraulic conductivity values are
not likely to exceed 1,000 ft2/day and 33.33 ft/day respectively,, based on the subsurface lithology at these
locations.

In summation, the OD area overburden aquifer characteristics ar~ approximated at 8.20 ft/day to
33.33 ft/day for hydraulic conductivity, and 246.1f~2/day to 1,000 ft’/day for aquifer trans.missivity. These
values are typical for the types of sediments identified dudng borehole advancement of the monitoring
wells located in the area, and are representative of values that are anticipated for wells with yields such
as those observed at the site.
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3.1 TOPOGRAPHY/SURFACE WATER HYDROLOGY

The OD area lies in a flat bottomed gorge, bordered by steeply sloping ridges of Green Pond
Mountain to the west and undifferentiated metamorphic/igneous rock to the east (Copperas Mountain).
These ridges reach an average elevation of 1,000 to 1,100 ft msl within 500 feet of the valley axis. The

¯ elevation of the Gorge area varies from 840 to 870 ft msl ani:l averages 200 to 500 feet in width. The
surface water from this region flows down the steep valley walls via a number of small, unnamed,
streams,, ditches, and culverts to the valley axis where it contributes to the base flow of Green Pond
Brook. Green Pond Brook in this area averages. 5 to 10 feet in width and approximately 2 to 3 feet in
depth. Green Pond Brook flows to the south along the valley axis at a steep (approx. 9:1 feet) gradient to
the confluence with Burnt Meadow Brook in the main valley of PTA where it eventually discharges to the
southwest into Picatinny Lake.

3.2 GEOLOGY

The geology of the OD area was determined by rev.iewing lithologic boring logs recorded during.
the advancement of. the six wells installed for the Resource Conservation and Recovery Act. (RCRA)
Subpart X permit monitoring program. Bedrock compositions in this area were-interpreted .through
outcrop observations and confirmed with the use of geologic maps published on the regional geology.
The lithologic boring logs indicate that the overburden is composed of a poorly sorted heterogeneous
mixture of boulders and gravel in a silty sand matrix, with .varying trace amounts of clay. This variable
sedimentary sequence is a function of the complex geomorphic conditions in the Gorge resulting ~rom the
redistribution of glacial, talus, and stream reJated sediments that. occur in the valley.. The low occurrence
of clay Jn the interva! investigated (0-20.feet below grotJnd surface [ft bgs]) and relatively high hydraulic
conductivity observed in the aquifer (Section 3.3) suggest that fluvial processes were .the primary
mechanism in the redistribution and. deposition of sediments in the Gorge. The boring logs reveal that a:
maximum of 3 to 10 feet of artificial fill composed of varying amounts of sand, gravel, cobbles, boulders,
and rubble covers the entire Site. Bedrock was not encountered during the advancement of .borihgs in
the OD area; ther~fo.re, accurate depth to bedrock and overburden thickness estimations could not be
determined. As a result, identification and placement of the fault transecting the valley was
indeterminable from the limited subsurface investigation. Bedrock composition west of the fault is
described from outcrops as oxidized quartz pebble conglomerate of the Greenpond Syncline.
Undifferentiated granitic gneiss composed of varying degrees of hornblende, quartz, Plagioclase feldspar,
potassium feldspar, and mica is identified in outcrops east of the fault.           . ...       .. ¯ ¯

3.3 HYDROGEOLOGY - .., .

Two aquifers are presumed to exist in the.Gorge area: an overburden aquifer and a bedrock
aquifer. The hydrogeology of the OD area was determined through the evaluation of well development
data from the six Gorge area wells installed into the unconfined overburden aquifer. Potentiometric
surface gradients and groundwater flow directions were determined using static water level
measurements collected from the wells (Figure 3-1). The horizontal h~draulic gradient along the flow
axis between monitoring well OD-1A and OD-3A was measured at 0.037. No wells were.installed into the
fractured bedrock aquifer underlying the OD area, therefore, accurate estimations of fractured bedrock
aquifer characteristics were indeterminable.

Overburden aquifer characteristics were estimated using measurements obtained during well
development of the wells. Flow rate (Q) and drawdown (ho - h) data, from the wells which exhibited
equilibrium of these variables during purging, were applied to the Razack and Huntley (1991) partially
penetrating well equation to determine a transmissivity value for the Gorge area aquifer.



The nature and .thickness of the glacial deposits vary substantially at PTA. Relatively
impermeable till is found both in the moraines and in patches against the sides and bottom of the valley.
Stratified drift, deposited by the retreating glaciers behind the moraines, fills the valley underlying PTA.
The drift is thickest above the axis of the valley, and thins rapidly off axis, pinching out against the valley
slopes. Seismic studies indicate that the maximum drift thickness (along the valley axis) varies from
about 50 feet near Picatinny Lake to over 300 feet near the southwestern boundary of PTA (Lacombe et
al., 1986).

Classification of the glacial deposits into separate and homogeneous units is complex at PTA.
The United States Geological Survey.(USGS, 1993) reported the glacial deposits as five permeable
layers represented as aquifers and three low permeability layers represented as. confining units in the
southern portion of the Arsenal, south of Picatinny Lake. In contrast, Dames and Moore (1995) reported
three permeable layers in the same area. In the middle portion of the Arsenal, ICF Kaiser Engineers
(ICFKE) separated the glacial deposits into two aquifer units.

2.6 HYDROGEOLOGY

The principal source of groundwater in the Green Pond Valley is local l~recipitation. The-low-
permeability and the steep slopes of Green Pond Mountain and Copperas Mountain restrict the infiltration
of precipitation into these mountains. Most of the precipitation that falls on’the mountains flows overland
to their bases and into the highly permeable glacial sediments. The small amount of precipitation that
enters Green Pond and Copperas Mountains flows down through shallow fractures to the glacial
sediments in the valley. Effectively, all discharge from the groundwater system flows to surface water.
bodies, primarily the Rockaway River and Green.Pond Brook (USGS, 1991a).

Groundwater occurs in both the valley glacial materials and in the bedrock at PTA. South of.
Picatinny Lake, wh~ere the hydrogeology has been studied in detail, the bedrock and.glacial sediments at
PTA were divided into a sequence of six permeable layers and five intervening, low-permeability layers
on the basis of the general hydraulic properties of the sediments (USGS, 1991a). Sand units exceeding
10 feet in thickness can act as pathways for contaminants and, therefore, were designated as permeable
layers. Confining units, such as thick clay units, do not appear to be present at PTA; however, units
containing clay and/or silt that impede the flow of groundwater are present. The designation of a layer as
a low-permeability or permeable layer Was made solely on the basis of the layer’s ability to transmit water,
and thus may not correspond to time- or rock-stratigraphic designations..

The thickness of the weathered ~one of the bedrock was determined from drilling logs. The
thickness of the weathered zone ranges from 24 feet at well 27-84 near Picatinny Lake to 136 feet at well
27-250 near the southern boundary of the arsenal. The bedrock beneath the glacial sediments at .PTA
weathers to a ciay,, which fills the fractures in the bedrock and impedes the flow of water. Therefore, the
weathered zone of the bedrock was designated as a low-permeability layer.
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TABLE 2-1
GENERALIZED STRATIGRAPHIC SEQUENCE AT PTA

Cenozoic Era

Holocene Alluvium 10 Ranges from silty loam in the valley Too thin to be tapped
to stoney gravel on the hillsides

swamp 3O Dark organic matedal High permeability
Deposits among layers

Pleistocene Stratified Ddff 20O+ Present as glaciofiuvial and Yields vary widely:
glaciolacustrine deposits; mostly well-sorted coarse-
sand- to clay-sized sediments; grained deposits are
exhibits stratifactions and some good aquifiers and
rhythmic lamination can yield up to 2,200

gal/min; silt and clay
deposits are
unsuitable as auifers

Unstratified 100+ Present as ground, terminal, and Yields depend on
Drift recessional moraine; deposits are sorting and packing;

generally fight-packed and poorly generally low yields
sorted: grain sizes range from
boulders to clay

Paleozoic Era

Siludan Green Pond 1400 Unconformity. Coarse quartz Generally yields small
Conglomerata conglomerate interbedded with and amounts of water

grading upward into quadzite and from fractures and
sandstone; mostly massive and red joints
with some white and green beds

Cambdan Leithsville 500-700 Uncomformity. Present mostly as Contains water-
Formation gray, microcrystalline, locally beadng fractures and

styiolithic rock to fissile, silicious to cavi!ies that generally
dolomitlc micdte rock; often have moderate yields
weathered to yellow silty clay of up to 380 gallmin.

Hardyston 100 G’radational contact. Orthoquartzita is Generally few
Quartzite conglomerate; generally well fractures; yields small

indurated amounts of water

Precambrian Era

Alaskite Basement Granitiod gneiss composed Groundwater occurs
principally of microperthite, quartz, in fractures and joints;
and oligociase (<5% mafic minerals); yields are generally
locally contains microantiperthite low, ranging from 26-
granite.and granite pegmatite 75 gal/min.

Hornblende Granitoid gneiss composed
granite principally of microperthite, quartz,

olioclase, and homblende; locally
contains biotite granite, homblende
granite gneiss, granodiodte, and
granite pegmatite

Biotite gneiss Va.rying composition of gneiss;
predominant facies is composed of
biotite, quarlz, and oligodase; minor
facies are characterized by abundant
garnet and micropertite, with local
silimanite and grapite

Sources: (ANL, 1991), (Sims, 1958), (Gill and Vecchioli, 1985), (Vowinkel et al., 1985), and (Drake, 1969)
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southwest to east-southeast across PTA south of Lake Picatinny. The Mount Hope Fault dips about 60
degrees to the southwest, with a net slip of 300 feet (Sims, 1958).

Four bedrock formations underlie PTA: Precambrian Basement and three lower Paleozoic
sedimentary formations - the Hardyston Quartzite, the Leithsville Formation, and the Green Pond
Conglomerate. The overlying valley fill is .composed of Pleistocene glacial deposits and minor amounts of
recent alluvium. The stratigraphic units recognized at PTA and their hydrologic properties are
summarized in Table 2-1.Several uncertainties exist regarding the state of geologic knowledge at PTA.
The vast majority of the geologic characterization at PTA has been performed in the southwestern half of
the facility. The geologic descriptions provided here rely primarily on this work and on regional studies.
Hence, the variability/uncertainty of the geology increases to the northeast. Second, the environmental
investigations .at PTA to date have focused on hydrogeologic studies of the stratified drift. Much less
work has been done characterizing the bedrock formations, and their weathered zones. Most deep
borings and wells have been terminated at refusal, or at best, advanced only a few tens of a foot into
bedrock (Harte et al., 1986). Because boulder beds have been encountered in the lower portions of the
drift, bedrock elevations and overburden thicknesses determined by drilling refusal may be locally
.uncertain (Vowinkel et al., 1985), Finally, the apparent .thickness of the bedrock formations is both
erosionally and fault controlled, and varies widely both at PTA and regionally. The Precambrian section is
composed of highly metamorphosed meta-sedimentary and intrusive igneous rocks variously referred to
as the Byram intrusive suite (Sims, 1958) or Losee Formation. The oldest basement unit is a meta-
s.edime.ntary sequence of biotite-quartz-plagisclase gneiss and amphibolite, which crops out in a band’
extending northeast from Lake Denmark (Sims, 1958)..The majority (75%) of the basement complex
consists of gneissic hornblende granite and alaskite kn~)wn as the Byram intrusive suite. The granites are
primarily composed of microperthite, quartz, hornblende, and plagioclase and contain abundant xenoliths
and pegmatites. The alaskite facies (granite lacking mafic minerals) is closely associated with large
magnetite ore deposits (Sims, 1958). These metamorphosed intrusive rocks show a strong gneissic
structure and have been mapped in the past as gneiss (Sims, 1958).

The Early Cambrian age Hardyston Quartzite unconformably overlies the Precambrian basement
bedrock. It is composed of well-cemented thin- to medium-bedded feldspathic quartzite with interbeds of
arkose, quartz-pebble conglomerate, and silty sha~e, becoming more calcareous in the upward direction.
The Hardyston Formation has a maximum thickness of 100 feet and underlies a narrow ridge on the
eastern flank of the valley, south of Picatinny Lake (Lytlean~l Epstein, 1987).

The Leithsville Formation is an Early to Middle Cambrian age dolomite that underlies the western
i~art of Picatinny Lake and much of the valleyfili.sediments to the southwest. It gradationally overlies the
Hardyston Quartzite (Harte et al., 1986). The Leithsville Formation has also been referred to as the
Kittatinny Dolomite (Barnett, 1976). The Leithsville Formation has three members: .the (basal) Califon
member, which consists of about 100 feet of dolomite; the Hamburg member, which consists of 35-100
feet of interbedded sandstone, siltstone, ~hale, and dolomite; and the (upper).Wallkill ’member, which
consists of 350-500 feet of dark gray, patchy dolomite (Markewicz and Dalton, 1980).

Green Pond Conglomerate is a Silurian age conglomerate that makes up most of Green Pond
and Copperas Mountains. It is composed of well-cemented coarse red and grey sandstone with white
quartz pebbles and accessory grey, green, yellow, and red chert, red shale, and red sandstone pebbles
and cobbles (Barnett, 1976). At PTA, the lower contact of. the Green Pond Conglomerate has been cut "
out by the Green Pond Fault, which places the Green Pond Conglomerate over the Leithsville Formation
south of Picatinny Lake, and over the Precambrian basement north of Picatinny Lake. The thickness of
the Green Pond Conglomerate at PTA is fault controlled, ranging from about 1,000 to 1,400 feet (Lytle
and Epstein, 1987).

Unconsolidated glacial deposits overlie the Precambrian and lower Paleozoic age bedrock at
PTA. The glacial materials consist mostly of till and stratified drift deposited during the Wisconsin glacial
event. The terminal moraine of the Wisconsin glaciation, a 25-40 foot high mound of tightly packed till
consisting of unsorted particles ranging in size from clay to .boulders, roughly coincides with the
southwest boundary of PTA (Harte et al., 1986). A smaller recessional moraine is located just south of
Picatinny Lake. Stratified drift, consisting of interbedded layers of sand, silt, and clay, were deposited
behind these moraines as the glaciers retreated.
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Three gauging stations are located on Green Pond Brook: just north of Picatinny Lake, at the
Picatinny Lake outfall, and approximately 100 feet upstream of the southwestern border of PTA. Base
flow discharge data indicate that Green Pond Brook is a gaining stream (Vowinkel et al., 1985).

Bear Swamp Brook, with a width of 3 to 7 feet and a maximum depth of 2 feet, is a tributary to
Green Pond Brook. Bear Swamp Brook starts as a spring on Green Pond Mountain on the western side
of the installation. This brook drains the area southwest of Picatinny Lake and south of Green Pond
Mountain before entering Green Pond Brook approximately I mile south of Picatinny Lake. The flat valley
bottom near the southern portion of PTA is drained by a network of man-made drainage ditches that
discharge into Green Pond Brook.

Ames Brook drains several small streams and man-made reservoirs which are located along the
eastern portion of an unnamed ridge located on the southeast side of the site. The top of the unnamed
ridge is a water divide with all drainage to the east flowing soutl-ieast, rather than west to the installation
valley. Ames Brook exits the installation and drains into the valley to the southeast. Robinson Run and
several unnamed tributaries drain the southeastern central portion of pTA. Robinson Run and its
tributaries discharge into.Green Pond Brook to the northwest. Numerous otlier small ponds and
reservoirs which serve .as collection basins, als5 influence local drainage patterns at PTA.

2.4 SOILS

The soils at PTA can be categorized into two major types: 1.) Soils highly disturbed by human
influence; and 2.) Soils exhibiting characteristics of past glacial activity. The Soil Survey of Morris County,
New Jersey identifies 27 different soil types at PTA. Four of the soils identified on the Arsenal (Ma, Ps,
Ua, UrD) are classified as disturbed areas as a result.of human activities. The majority of these soils are -
mapped in the central and southwestern portion of the Arsenal where extensive .filling activities have
occurred in areas which were previously somewhat poorly to very poorly drained.

The remainder 6f the soils mapped at PTA are closely related to the underlying geologic
formations and past glacial influences. The Hib.ernia, Netcong, Ridgebury, Rockaway, and Whitman soils
were formed from glacial till deposits and contain a high amount of stone and/or gravel content. The
¯ remaining glaciated soils mapped at PTA derived eith6r from organic and mineral deposition of proglacial
lakes and kettles or glacial outwash.                                       . .

The hydric soils mapped at PTA include the Adrian muck, Carlisle muck, P.reakness, Ridgebury,
ancJ Whitman soils. The hydric soils present at PTA are derived either f~om organic or-mineral deposition.
The organic hydric soils (Ad, Cm) commonly occupy the position of former- depressions where the
deposition of organic and mineral sediment have completely or partially filled in lakes and ponds. The
hydric mineral soils (PvA, Pw, RgA, RIB, Wm) commonly occur in various landscape positions including
outwash plains, kettles, and undrained depressions.. The Hibernia and Pompton soils are considered
non-h~idric with. h,.ydric inclusions, indicating that small areas of hydric soils are ¯included in the mapping
units.                                                             ~ ..

2.5 GEOLOGY

The Green Pond syncline is a narrow northeast-trending fau|t-breached syncline. The’syncline is
covered by lower Paleozoic sedimentary rocks, which unconformably overlie the Precambrian basement
on the eastern limb of the syncline, and are faulted out to the east by the Green Pond F, ault, which places
the Green Pond Conglomerate over the basement (Lytle ~nd Epstein, 1987). The Green Pond Fault
~rends.northeast up the valley on the west side of Lake Picatinny and Lake Denmark, and is sub-vertical
to steeply west-dipping. The Green Pond Fault is downthrown to the east, with an estimated vertical
displacement of 800 feet and a poorly.constrained strike-slip displacement (Barnett, 1976). A tight,
asymmetrical syncline, presumably a fault-drag fold, parallels the Green Pond Fault to the east between
the fault and Lake Denmark (Barnett, 1976). A larger anticline parallels the Green Pond Fault to the west,
with dips increasing westward to a maximum of 55¯ degrees to the northwest near the PTA boundary
(Sims, 1958). The Mou~t Hope Fault is a high-angle fault, downthrown to the south, which trends west-
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2.1 CLIMATOLOGY

Northern New Jersey has a continental temperate climate, which is controlled by weather
patterns from the continental interior. The prevailing winds blow from the northwest from October to April
and from the southwest from May to September (Gill and Vecchioli, 1985). The average monthly
temperature ranges from a high of approximately 72°F in July to approximately 27°F in January/February
(National Oceanic and Atmospheric Administration [NOAA], 1982). The average date of the last freeze of
spring and the first freeze of fall are May 2 and October 8, re.specti~/ely (Eby, 1976). Located
approximately 8 miles southeast of PTA, the average annual precipitation at the Boonton monitoring
station from 1980 to 1990 was 47.19 inches. The least amount of precipitation occurs during Febru~.ry
(2.79 inches) while the greatest amount of precipitation occurs during June (5.41 inches) (NOAA, 1982).

2.2 PHYSIOGRAPHY AND TOPOGRAPHY

PTA .is located in the New Jersey Highlands physiographic province, which ranges from 12 - 18
miles wide and is located between the Appalachian Piedmont physiographic province to the southeast .
and the Valley and Ridge province to the northwest. The New Jersey Highlands is the southernmost
extension of the New England sub-province (Reading Prong) of the Appalachian Highland physiographic
province (Gill and Vecchioli, 1985). The area is characterized by broad, rounded, or flat-topped
northeast-southwest trending ridges, and deep and generally narrow valleys that are controlled by the
northeast-trending folds and faults of the underlying bedrock.

The valley in which PtA resides has a broad and rela, tively flat floor, which slope,s gently to the
southwest. The valley varies from .1,000 to 4;000 feet in width. Elevations within .the valley, floor range
from approximately 800 feet mean sea level (ft msl) at the northeastern boundary to approximately 700 ..ft "
msl at the southwestern boundary.. The main valley of PTA is bounded to the northwest by Green .Pond
and Copperas Mountains and to the southeast by an unnamed ridge. Green Pond and Copperas
.Mountains are rugged and steeply sloped with a maximum elevation of about 1,250 ft msL The
southeastern ridge is less steep with a maximum elevation of about 1,150 ft.msl’and contains small
elevated .plateaus. Marshy areas at the southern end .of PTA and north of Lake Denmark are very flat
with minor relief.

2.3 SURFACE WATER HYDROLOGY

PTA is located in the upper part of the Passaic River drainage basin. Green P~nd Brook, which
is the primary drainage feature of PTA, joins the Rockaway River approximately one .mile south of PTA.
From this confluence, the Rockaway River flows east through the Boonton Reservoir, ~n’8.5-billion gallon
water source for Jersey City. The Rockaway River then flows southeast, m~rging with the Passaic RiveL
which discharges into Newark Bay at Elizabeth, New Jersey.

At PTA, surface water generally flows down to the valley axis via a number of small, unnamed
streams and ditches, and then to the southwest via Burnt Meadow Brook and Green Pond Brook. The
northeast portion of PTA is drained by Burnt Meadow Brook, which has an average width of 3 to 4 feet.
and a maximum depth of 1 foot. Burnt Meadow Brook discharges into Lake Denmark in the northeastern
portion of the installation (U.S. Army Toxic and Hazardous Materials Agency [USATHAMA]~ 1976). Lake
Denmark discharges by a continuation of Burnt Meadow Brook into Green Pond Braok, the principal
drainage feature for PTA. Green Pond Brook then flows southwestward into Picatinny Lake. Located in
the geographic center of PTA, Picatinny Lake is approximately 5,300 feet long, an average of 1,000 feet
wide (108 acres), with a maximum depth of 20 feet (165 million gallons) (USATHAMA, 1976). Green
Pond Brook, with a width of 10 to 30 feet and a maximum depth of.5 feet, continues southwestward from
Picatinny Lake through the center of the valley, and discharges into the Rockaway River.about one mile
southeast of PTA.
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Table T-3
ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwater (a)

(pg/L)
" ARARS ~ TBCs ~ Level of Concern

Federal Drinking Water New Jersey New Jersey Groundwater (c) Federal Drinking Water ; USEPA Region III Tap Water RBCs (d) Site Characterization/Standards (b) Drinking Water . Health Advisories (b) Prioritization

! MCL MCLG NJMCL Quality Criteria NJPQL HA Non- Carcinogen Carcinogen
LOC (e) LOC Chosen

3heroical carcinogen lx10s lx10~ C/N

Acetone ........ 6,000 10 -- 5,500 --- --- N 6,001~ Quality Criteria
Acetonitrile ................. 120 ...... N 120 TWRBC
Acrolein ........ 4 5 --- 0.042 ...... N 5 NJPQL
Acrylonitdle                : . - ....... 0.06 2 .... 0.037 3.7 C 2 NJPQL
Benzene 5 0 1 0.2 1 ...... 0.34 34 C 1 NJMCL, NJPQL

..... Bromodichloromethane (f) 80 0 --- 0.6 1 ..... 0.17 17 C 1. NJPQL
Bromoform (f) 80 0 --- 4 0.8 ..... 8.5 850 C 4 Quality Criteda
Bromomethane : - ....... 10 1 10               8.5 ...... N 10: Quality Criteda
2-Butanone ..... 300 2 4,000 7,000 ...... N ;~00! Quality’ Criteda
tert-Butylalcohol ....... 100 2 ......... 100i Quality Criteria
Butyl benzene ..............................
tert-Butylbenzene .............................

sec-Butylbenzene ............................
Carbon disulfide ....... 700 1 " --- 1,000 ...... N 700 Quality Criteda
Carbon tetrachloride 5           0            2            0.4 1 ...... 0.16 16 C 1 NJ PQL
Chlorobenzene 100 100 50 50 1 100 110 ...... N 50 NJMI3L, Quality Cdteda
Chlorobromomethane .............. 90 ........ 90 HA
Chloroethane ................... 3.6 360 C 3.6 TWRBC
2-Chloroethyl vinyl ether ................................
Chloroform (f) 80 70 --- 70 1 70 --- 0.15 15 C 70 Quality Criteria, MCLG
Chloromethane ........... , -- 30 190 ..... N 30 HA
2-Chlorotol~ene .............. 100 120 ..... N 100 HA
4-Chlorotoluene (g) ............... 100 120 ...... N 100 HA
Cymene ........... ; .................. "

Dibromochloromethane (f) 80          60           --- 0.4: 1 60 --- 0.13         13 C 1 . NJPQL
1,2-Dibr0moethane 0.05 0 --- 0.000:4 0.03 .... 0.0053 0.53 C 0.03 NJ PQL
Dichlor0ttifluo~omethane ......... 1,000 2 1,000 350 ...... N 1,000 Quality Criteria
1,1-Dicl~loroethane ...... 50 50 " 1 --- 900 ...... N 50 NJMCL, Quality Criteda
1,2-Dichloroethane 5           0            ~. 0.31 2 ...... 0.12 12 C 2 NJMCL, NJ PQL
1,1 -Dichloroethene 7 7 2 1 1 --- 350 ...... N 1 Quality Criteria, NJ PQL
1,2-Dichloroethene (total) (h) ........ 70 --- 70 55 .... N 70 Quality Criteda
cis-1,2-Dichloroethene (i) 70 70 --- 70 1 70 55 ...... N 70 MCL, Quality Criteria, MCLG
trans-1,2-Dichloroethene 100 100 --- 100 1 100 110 ...... N 100 MCL, Quality Criteria, MCLG
1,2-Dichloropropane 5 0 --- 0.5 1 ..... 0.16 16 C 1 NJPQL
1,3-Dichloropropane (j) ......... 0.5 ......... 0.16 16 C 0.5 Quality Criteria
2,2-Dichl0ropropane (j) ......... 0.5 ......... 0.16 16 C 0.5 Quality Cdteria ¯
1,1-Dichloropropene (k) ......... 0.4 ......... 0.44 44 C 0.4 Quality Criteria
1,3-Dichloropropene ......... 0.4 1 ...... 0.44 44 C 1 NJ PQL
cis-1,3-Dichloropropene (I) ......... 0.4 1 ...... 0.44 44 C 1 NJPQL
trans-l,3-Dichloropropene (I) ......... 0.4 1 ...... 0.44 44 C 1 NJPQL
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Table T-3
ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwater (a)

~g~L)
ARARs ~ TBCs

Federal DrinkingWater
~ Level of Concern

New Jersey
Standards (b) Drinking Water New Jersey Groundwater (c) Federal Drinking Water I USEPA Region III Tap Water RBCs (d) Site Characterization/

Health Advisories (b) Prioritization

Chemical MCL MCLG NJMCL Quality Cdteda NJPQL HA. Non- Carcinogen Caminogen
carcinogen lx10-6 lx104 LOC (e) LOC Chosen

C/N
Ethane ___ ___ _._
Ethanol __.

Ethene
__.

Ethyl benzene 700 700 700. 700 1,300
Ethylene oxide N 700 MCL, Quality Cdteda, MCLG

2-Hexanone 0.023 C 0.023 TWRBC

Isobutanol
1,800

Isopropanol N 1,800 TWRBC

Isopropylbenzene 700 660
Methane N Quality Criteria"

Methanol 4,000 18,000
4-Methyl-2-pentanone (MIBK) N 4,000 Quality Cdteria

6,300
Methylene bromide N ¯ 6,300 "I3NRBC

61 N 61 "I-WRBC..... Methylene chlodde 5" 0 3 3
Methyl tert-Butyl ether 410 C 3 NJMCL, Quality Cdteda

7O 7O
Monobromobenzene 2.6 26O C 70 NJMCL, Quality Cdteda

n-Propylbenzene

Styrene 100 IO0 100 lO0
1,1,1,2-Tetrachloroethane (m)

1,600 N 100 MCL, Quality Criteria, MCLG
70 0.41 41 C1,1,2,2-Tetrachloroethane NJMCL, Quality Criteria, NJPQL

1 1 1 0.3
Tetrachloroethene 0.053 5.3 .C 1 NJMCL, Quality Criteria, NJPQL

1 0.41 1 10
Tetrahydrofuran 0.10 ¯10 C 1 NJMCL, NJPQL

10. 10
Toluene

8.8 880 C 10
1,000 Quality Criteria, NJPQL

1,000 1,000 1 1,000 2,300
1,1,1-TriChloroethane N 1,000 MCL, Quality Criteria, MCLG200 200 3O 30’ 1 200 1,700
1,1,2-Trichloroethane N 30 NJMCL, Quality Criteria5 3 3 3 . 2 3
Trichloroethene 0.19 19 C 3 NJMCL, Quality Criteria, MCLG5 0 1 1 1
Trichlorofluommethane

0.026 2.6 C 1 NJMCL, Quality Cdteda, NJPQL
2,000 1 2,000 1,300

1,2,3"-Tdchloropropane N 2,000 Quality Criteria
0.005 0.03 40

1,1,2-Trichloro-1,2,2-tdfluoroethane
0.0053 0.53 C 0.03 NJPQL

59,000
....... 1,2,4-Tdmethylbenzene N 59,000 TWRBC

1,3,5-Tdmethylbenzene

....... Vinyl acetate 7,000 5 410Vinyl chloride N 7,000
2 Quality Criteria

0 0.08 1
o-Xylene (n) 0.015 1.5 C 1 NJPQL

1,000 1,000 210
m-Xylene (n) N 1,000 NJMCL, Quality Cdteda

1,000 1,000 210 N 1,000
........ m+P-Xylenes (n) NJMCL, Quality Cdteria

1,000 1,000
Xylenes 210 N 1,000 NJMCL, Quality Cdteria

~ 10,000 10,000 1,000 1,000 2
s:~r~l.~latll~~ = ~~ ~.=,~...~j~

¯ --- 210 ..... N 1 (3~ ...... 00 "     " "NJMCL, Quality Crltena

4OO 10 370
Acenaphthylene (o) N 40O Quality Criteria

2O0 0.1 180 N 200
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Table T-3

ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwater (a)

(pg/L)

ARARs ~" ,, TBCs I Level of Concern

Federal Drinking Water New Jersey
Standards(b) Drinking Water New Jersey Groundwater (c) Federal Drinking ,Water USEPA Region III Tap Water RBCs (d) Site Characterization/

Health Advisories (b)

Carcinogen I

Prioritization

MCL MCLG NJMCL Quality Cdteda : " NJPQL HA Non- Carcinogen
Chemical carcinogen lx10"° I x 10-4 LOC (e) LOC Chosen

C/N
Anthracene _.. 2,000 10 1,800 ___ ___ N 2,00~ Quality Criteria
Atrazine 3 3 3 0.1 _.. ._. 0.30 30 C 3 MCL, Quality Criteria, MCLG
Benzia)anthracene _.. 0.05 0.1 0.092 9.2 C 0.1 NJPQL
Benzidine ._. 0.00q2 20 0.00029 0.029 C 20~. NJPQL
Benzo(a)pyrene 0.2 0 0.005 0.1 _.. ._. 0.0092 0.92 C 0.1 NJPQL
Benzo(b)fluoranthene --_ 0.05 ¯ 0.2 _._ 0.092 9.2 C 0.2 NJPQL
Benzo(g,h,i)perylene (o)      ’ __. 200; 0.1 __. 180 ___ N 200.. Quality Criteda
Benzo(k)fluoranthene ___ 0.5 0.92 92 C 0.5 Quality Criteda
Benzoic Acid ---. ___ 3o,od0 50 ___ 150,000 N 3o,00o Quality Cdteda
Benzyl alcohol __. 2,000 20 _.. 11,000 N 2,000. Quality Criteria
Bromacil                                    : ... -.- ___ 9O _._ 90 HA
4-B.romophenyl phenyl ether ._. _.. ___

di-n-Butylphthalate _.. 700 3,700 ___ N 700 Quality Cdteda
Butylbenzyl phthalate 100 1 .._ 35 3,500 C 100 Quality Cdteda
Carbazole _.. __. .._ 3.3 330 C 3.3 TWRBC "
4-Chloroaniline ... _.. ._. 30. 10 .._ 150 N 30 Quality Criteria
bis(2-Chlomethoxy)methane _.. ___ _._ __.

bis(2-Chloroethyl)ether __. 0.03 7 _._ 0.0096 0.96 C 7 NJPQL
bis(2-Chlomisopropyl)ether ..., _.. 300 1o 300 0.26 26 C 3OO Quality Criteria
4-Chloro-3-methylphenol __. ._. .__ _.. .._ _._

2-Chloronaphthalene                  . _._ ¯ 600 10 490 _.. _.. 600 Quality Cdteda
2-Chlorophenol 40 : 20 40 30 __. N 4O Quality Criteria
p-Chlorophenylmethyl sulfide _.. __. _._ ___ _._ _._ .._ ._.

p-Ch!orophenylmethyl sulfone ---. __. .__ ___ ... _._ _.. _._

p-Chlorophenylmethyl sulfoxide __. ._. ._. .__ ... _.. _..

4-Chlomphenyl phenyl ether _.. .__ ___ _._ .._ __. _._

Chrysene ___ 5 0.2 9.2 920 C 5 Quality Criteria
Dibenz(a,h)anthracene __. 0.005 0.3 ... _.. 0.0092 0.92 C 0.3 NJPQL
Dibenzofuran _.. _._ .._ __. ... _._ _._ __.

Dibromochloropropane 0.2 0 0.02 0.02 _.. __. 0.047 4.7 C 0.0~ Quality Criteria, NJPQL
Dichlorobenzenes (p) _.. 75 _._ 75 _.. 0.47 47 C 75 Quality Cdteria
1,2-Dichlombenzene 600 600 --- 600 5 600 270 _._ .._ N 600 MCL, Quality Criteria, MCLG
1,3-Dichlorobenzene __. 600 600 5 600 18 ... .._ N 6OO NJMCL, Quality Criteria

1,4-Dichlorobenzene 75 75 75 5 75 .._ 0.47 47 C 75 MCL, Quality Criteria, MCLG

3,3’-Dichlorobenzidine ... __. _.. 0.08 _.. 0.15 15 C 3O NJPQL

2,4-Dichlorophenol .__ 20 10 20 11O __. .._ N 2O Quality Criteria

Diethylphthalate .__ _.. _.. 6,000 1 _.. 29,000 __. ... N .6,000 Quality Cdteria

Diisopropyl methylphosphonate __. _._ __. 600 2,900 __. __. N 600’ HA

Dimethylmethytphosphonate _.. ___ _._ .__ _._ 100 ___ _.. 100. HA

2,4-Dimethylphenol _._ ___ ___ 100 20 ___ 730 ... _.. N 100 Quality Criteria

Dimethylphthalate __. ___ .._ __. _._ _._ __. __. ... _..

¯
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Table T-3

ARARs and Other Guidance to be Cons.idered for Picatinny Arsenal Groundwater (a)
(l~g/L)

ARARs I TBCs I Level of Concern
Federal Drinking Water New Jersey

Standards (b) Drinking Water New Jersey Groundwater (C) Federal Drinking Water USEPA Region III Tap Water RBCs (d) Site Characterization/
Health Advisories (b) Prioritization

MCL MCLG NJMCL Quality Cdteda Non- Carcinogen Carcinogen
Chemical NJPQL HA carcinogen lx10"6 I xl 0-4    C/N ! Loc (e) LOC Chosen

2,6-Dinitmaniline ___ _.. _.. ... ___ _._ _..

3,5-Dinitroaniline --. --. -.-

2,4-Dinitmphenol 10 40 73 N 40 NJPQL
Diphenylamine 200 20 ... 910 _._ N 200 Quality Criteda
1,2-Diphenylhydrazine 0.04 20 ... 0.084 8.4 C 20 NJPQL
Dithiane (q) 80 370 N 80 HA
bis(2-Ethylhexyl)phthalate ~ ¯ 0 2 3 4.8 480 C 3 NJPQL
Fluoranthene 3OO 10- 1,500 -.- N 3OO Quality Criteria
Fluorene 300 1 ._. 240 N 300 Quality Cdteria
Hexachlorobenzene          ~ 1 o.02 0.02 0.042 4.2 C-I o.o2 Quality Criteria, NJPQL

.. Hexachlombutadiene 1 1 0.86 86 C 1 . NJPQL
Hexachlorocyclopentadiene 50" 50 40 ~ 0.5 220 -.- N 40 Quality Criteria
Hexachloroethane --- 7 1 4.8 48O C 7 NJPQL
Indeno(1,2,3-c,d)pyrene. ___ 0.05 0.2 .... 0.092 9.2 C 0:2 NJPQL
Isophomne 40 10 100 70 7,000 C 40 Quality Criteria
2-Methylnaphthalene -.- _.. 24 N 24 TVVRBC
2-Methylphenol 1,800 N 1,800 TWRBC
4-Methylphenol _.. 180 N 180 TVVRBC
4,6-dinitro-2-Methylphenol    ’ _._ ___ __. 3.7 _.. ___ N 3.7 TWRBC
Naphthalene 300 300. 2 ~ too 6.5 N 3OO NJMCL, Quality Cdteria
2-Nitmaniline (r) ... _._ 3.3 330 C 3.3 TVVRBC
3-Nitroaniline 3.3 330 C 3.3 TVVRBC
4-Nitroaniline __. --. 3.3 330 C 3.3 TVVRBC
2-Nitrophenol              : __. ___ ._. _._

4-Nitmphenol _._ 60 ... 60 HA
n-Nitrosodimethylamine 0.0007 0.8 __. 0.0013 0.13 C 0.8 NJPQL
n-Nitmso-di-n-propylamine _.. 0.005 __. 0.0096 0.96 C 10 NJPQL
n-Nitrosodiphenylamine -.- 7 __. 14 1,400 C ~o NJPQL
di-n-Octylphthalate 100:. 10o Quality Cdteria
1,4-Oxathiane _._ _.. __. _.. ___ .... _._

Parathion 4 0.08 ... 220 ___ _.. N 4 Quality Criteria
Pentachlomphenol          . 1 0 0.3 0.1 ___ 0.56 56- C 0.3 Quality Cdteda
Phenanthrene (o) 200 0.1 __. 180 __. ... N 200 Quality Criteria
Phenol 2,000 10 2,000 11,000 N 2,000 Quality Criteda

......... Pyrene 200 0.1 180 N 200 Quality Criteria
Supona __. _._ __. ... ___ .._ ___

1,2,3-Trichlorobenzene (s) 9 _.. __. 4O 7.2 ___ N 9 NJMCL
1,2,4-Trichlorobenzene 7O 70 9 9 1 70 7.2 ___ N 9 NJMCL, Quality Criteria
2,3,6-Trichlorophenol (t) _.. 1 __. _.. ... 6.1 610 C 1 Quality Criteria
2,4,5-Tdchlorophenol .__ _.. .__ 700 10 _._ 3,700 _._ _._ N 700 Quality Criteria
2,4,6-Trichlorophenol _.. __. 1 2O _._ _.. 6.1 610 C 20 NJPQL
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Feder, al Drinking Water
Standards (b)

Table T-3
ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwater (a)

(pg/L)
ARARs

MCL MCLG

New Jersey
Drinking Water

NJMCL

New Jersey Grour~dwater (c)

Quality Criteda NJPQL

Federal Drinking Water
:Health Advisories (b)

HA

TBCs

USEPA Region ill Tap Water RBCs (d)

Non- Carcinogen Carcinogen
carcinogen lxl 0"s lx10-~ LOC (e)

Level of Concern

Site Characterization/
Prioritization

LOC Chosen
~,hemical C/N

Alddn
alpha-BHC (u)

0.002
0.006

0~02:
0.006

0.03
0.01

0.01
0~01
O.li
0.1
0.1"

o.oo~
40’.

40
4O

2"
2.
2

0.008
o.oo,i

lOO
40:

0.1

0.03.

0.04
0.02

0.04

0.02

0.5

0.02

0.01

0.03

0.02

0.04

0.02

0.03

0.05
0.2

0.6
0.1

0.08

2

0.2

0.2
0.2

0.2

0.6

2
2
2

100

40

220

220
220

11
11
11

730

180
7.3

0.0039 0.39 C 0.04.

0.011 1.1 C , 0.02
0.037 3.7 C 0.04
0.011 1.1 C ’ 0.006
0.052 5.2 C 0.03

0.19 ’ 19 C ~ 0.5
0.19 19 C . 0.0f..
0.19 19 C . 0.01.
0.28 28 C 0.1 ’
0.20 20 C 0.1¯.
0.20 20 C 0.1
.... N 0.6

0.0042 0.42 C " 0.03
..... N 40
-- -- N 40

.... N 40

.... N 2

...... N 2

....... N 2
0.015 1.5 C 0.05

0.0074 0.74 C 0.2

..... N 100

..... N 40

..... N 0.1
0.061 6.1 C 2
0.23 23 . C 0.23

NJPQL

: NJPQL
NJPQL

Quality Criteda
Quality Cdteria

NJMCL, NJPQL
Quality Cdteda

Quality Cdteda
Quality Cdteda
Quality Cdteria

Quality Cdteda, NJPQL
HA

NJPQL
Quality Criteda
Quality Cdteda

Quality Cdteda
MCL, Quality Cdteda, MCLG

Quality Cdteria

Quality Cdteria
NJPQL

MCL, NJPQL

. Quality Cdteda

MCL, Quality Cdteda, MCLG
Quality Cdteda

:NJPQL
TWRBC

beta-BHC (u)
delta-BHC (u,v)
gamma-BHC (Lindane)

Chlordane
alpha-Chlordane (w)
gamma-Chl0rdane (w)

4,4’-DDD
4,4’-DDE

4,4’-DDT
Diazinon

Dielddn
Endosulfan I (x)

Endosulfan II (x)
Endosulfan sulfate (x)
Enddn
Enddn aldehyde (y) .
Enddn ketone (y)

Heptachlor
Heptachlor epoxide

Isoddn

Malathion
Methoxychlor

Mirex
Toxaphene .
Vapona

0.2¯

2

2"

0.4

0.2:

40

3

0.2

0

2

0

0

4O

0

0.5

0.5
0.5.

Ar0clor i016 ~ 0.5 0 : 0.02 0.5 --            ¯ --- 0.96 96 C 0.5 MCL, NJ PQL
Aroclor 1221 0.5 0 -- 0.021 0.5 -~- --- 0.033 3.3 C 0.5 MCI~, NJPQL
Aroclor 1232 0.5 0 --- 0.02 0.5 ..... 0.033 3.3 C 0.5 MCL, NJPQL
Aroclor 1"242 0.5 0 -- 0.02- 0.5 ...... 0.033 3.3 C 0.5. MCL, NJPQL
Aroclor 1248 0.5 0 -- 0.02 0.5 ..... 0.033 3.3 C 0.51 MCL, NJPQL
Aroclor 1254 ¯ 0.5 0 -- 0.02’ 0.5 ...... 0.033 3.3 C 0.5 MCL, NJPQL
Aroclor 1260 0.5 0 --- 0.02 0.5 -- -- 0.033 3.3 C 0.5 MCL, NJPQL

1,3-Diamino:2,4,6-trinitrobenzene . ....................................
Diethyl~neglycol dinitrate .................................

1,3-Dinitrobenzene ............ 1 3.7 ...... N 1 HA
2,4-Dinitrotoluene (aa) ........ 0.05 10 -- 73 ...... N 10 NJ PQL
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Chemical . - ¯

’ 2,6-Dinitro~oluene (a~) :
2-amino-4,6-Dinitrotoluene

4-amino-2,6-Dinitrotoluene
Amino DNT’s
DNX

2,2’,4,4~,6,6’-Hexanitrostilbene
HMX
MNX

Nitrobenzene ¯ :

Nitrocellulose

Nitroglycerin :
Nitroguanidine :
2-Nitrotoluene
2- and 4-Nitrotoluene (ab)

3-Nitrotoluene (ab)
4-Nitrotoluene (ab)
PETN
Picdc acid

RDX
metrazene

Tetryl
Thiodiglycol :
TNX

Triethyleneglycol dinitrate
Trimethylol ethylmethane tdnitrate

1,3,5-Trinitrobenzene
.2,4,6-Trinitrotoluene

Federal Drinking Water
Standards (b)

MCL MCLG

Table T-3
ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwater (a)

ARARs

New Jersey
Drinking Water

¯ NJMCL

(pg/L)

New Jersey Oro~lndwater (c) .i.F...ederal D~inking Water
¯ ¯Health AdvisOries (b)

Quality C~iteda

0.05.

4"

N.J_e.QL - . . HA

¯ 400

700

2

TBCs

USEPA Region iii Tap Water RBCs (~1)

Non- Carcinogen Carcinogen
ca~cinoge-9 ’ 1 xi~0-~ i:xi 04

37 ....

1,800 .....

3.5 .....

3,700 .....
61 ....

61 .....
61 .....

-- 0.61 61

150 .....

1,100 ......:..

C/N

N

LOC~(e)

10

Level of Concern

Site Characterization/
Prioritization

.LOC Chosen

NJPQL

N 4bo

NJPQL

N 70O HA
N 6i TWRBC
.N 61 TWRBC
N 61 TWRBC
N ~1 TWRBC ’

C

N

N

0.61 TWRBC

150 TWRBC

1 ,i00 TWRBC
........ - ..... .-- ~ -- . - 2    . --- 2.2 220 C 2 HA
~J.~.       ~"~’~ ~ ~_~,~~.~ ~._~ .~ ~..~-.~.~." : .- ~,~ ~.,, ~-’ ....... ~ .......... _ ., ~__ .~-..,~ ~~ , ~ ~ .... ~ ~ ,: ...... ~ . ...~ ~ .~. ~= -~:.,--~,~. _ ....... . ~ .......... . ............~ ~ ...............

2,4-D 70 :. 70 -~ 70, :. 2 70 370 --: --- N 70 MCL Quali~ Criteria, MCLG
Dalapon 200 200 -- 200;‘ 0.1 200 1,100 ..... N 200 MCL, Quality Criteria, MCLG

......2’4"DB ........ ’ ..... 290 ..... N 290 TWRBC
Dicamba .......... 200 1,100 ...... N 200 HA
Dichloroprop ......... ~ ....................

Dinoseb 7 7 -- 7 2 - 7 37 ...... N 7 . MCL, Quality Cdteda, MCLG
2,4,5-T ......... . --- , 70 . 370 ..... N 70 HA

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin ............ .... 0.000045 0.0045 C 0.000045 ~RBC
Total heptachlorodibenzo-p-dio~ns .............

1,2,3,4,6,7,8-Heptachlorodibenzofuran .............
0.000045     0.0045     C     0.0Q0045                  ~RBC

1,2,3,4,7,8,9-Heptachlorodibenzofuran .............. 0.000045     0.0045     C     0.000045                  TWRRC
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Chemical

Total heptachlorodibenzofurans
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin

1,2,3,7,8,9-Hexachlorodibenzo-h-dioxin
Total hexachlorodibenzo-p-dioxins

1,2,3,4,7,8-Hexachlorodibenzofuran

1,2,3,6,7,8-Hexachlorodibenzofuran
1,2,3,7,8,9-Hexachlorodibenzofuran
2,3,z~,6,7,8-Hexachlorodibenzof.uran
Total he)~achlorodibenzofurans

Octachlorodibenzodioxin
Octachlorodibenzofuran

1,2,3,7,8-Pentachlorodibenzo-p-dioxin
Total pentachlorodibenzo-p-dioXins

1,2,3,7,8-Pentachlorodibenzofu~an
2,3,4,7,8-Pentachlorodibenzofuran
Total pentachlorodibenzofurans
2,3,7,8-Tetrachlorodibenzo-p-dioxin
Total tetrachlorodibenzo-p:dioxins

2,3,7,8-Tetrachlorodibenzofuran
Total tetrachlorodibenzofurans

Federal Drinking Water
Standards (b)

MCL MCLG

0.00003 0

ARARs

Table T-3
ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwater (a)

(pg/L)

~ TBCs

New Jersey
Drinking Water New Jersey Groundwater (c)

Quality Criteda NJPQL

0.0000002 0.00001

=ederal Drinking Water
Health Advisories (b)

HANJMCL

USEPA Region III Tap Water RBCs (d)

Non-

carcinogen

Ca~inogen
lx10~

0.0000045
0.0000045
0.0000045

0.0000045

0.0000045
0.0000045
0.0000045 ’

0.0045

0.004~

0.00000045

0.0000090

0.00000090

0.00000045

0.0000045

Caminogen I         LOC
(e)lx104 C/N

0.00045 C 0.0000045
0.00045 C 0.0000045

0.00045 C 0.0000045

0.00045 C 0.0000045
0.00045 c 0.0000045
0.00045 C 0.00000~5

0.00045 C 0.0000045

0.45 C ’ 0.0045
0.45 C 0.0045

0.000045 C 0.00000045

0.00090 C 0.0000090
0.000090 C 0.00000090

0.000045 C 0.00001

0.00045 C 0.0000045

Level of Concern

Site-Characterization/
Prioritization

LOC Chosen

TWRBC
TWRBC
TWRBC

TWRBC
TWRBC
TWRBC

TWRBC

TWRBC

TWRBC
TWRBC

TWRBC
TWRBC

NJPQL

TWRBC

Ethylene glycol ...... 300    I 200 14,000 73,000 ...... I N I    300 Quality Criteda

~2;d.~ .........
Hydrogen ............ I ....... I ......

Hydrazine .............. 0.022 2.2 C 0.022 TWRBC
Monomethyl hydrazine ...........................

......~sYmmetdcal dimethyl hydrazine .... ;- . . -- ............. "- --

Acetic acid .......................... ~ ......

Propionic~cid. . -- -- --,= .--" ~~--" o ......... I .....

Aluminum

Antim.ony

Arsenic
Badum

Beryllium

Boron
Cadmium

Calcium (ad)

6

10

2,000
4

5

6

0

2,000
4

5

200

6
0.02

2,000
1 "

4

30

3
3

200

1

0.5

2,000

6OO

5

7,300

73

7,300
18

500,000

0.045
N
C

N

N
N

N

200
6.
3

2,000

1
60O

4

500,000

Quality Cdteria

MCL, Quality Criteria, MCLG
NJPQL

MCL, Quality Cdteda, MCLG

Quality Criteria, NJPQL
HA

Quality Criteria
ADI

PICATINNY FACILITY-WIDE ARARs/LOCs DRAFT - DECEMBER 2005Page 7 of 11



3hemical

Chromium (ae)
Cobalt
Copper (af)

. Cyanide

Ferrous Iron
Iron

Lead (af)
Magnesium (ad)
Manganese (ag)
Mercury (ah)

Molybdenum

Nickel (el)
Potassium (a~l)
Seleniem (aj)
Silica

Silicon
Silver. "

Sodium (ad)
Strontium
Tellurium

Thallium
Tin
Titanium

Tungsten
Vanadium

Table T-3
ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwater (a)

~(pg/L)
ARARs ,~ TBCs ~ Level of Concern

Federal Drinking Water New Jersey

,, I ’1

Standards (b) Drinking Water. New Jers..ey Groundwater (c) Federal Drinking Water USEPA Region III Tap Water RBCs (d) Site Characterization/
Health Advisories (b) Prioritization

MCL MCLG NJM(~L Quality CritedaI NJPQL HA Non- I Carcinogen Carcinogen
" t

~ carcinogen lx106 lx10~ C/N ~
LOC (e) LOC Chosen

100 100 "" I
70 1 --- 110 .... N 70

I

1,300 ~ ,300 -- 1,300 4 -- 1,500 .... N 1 ,.300
200 200 --- I00 6 200 730 .... N 100

..... 300- 20 ,                --- 11,000 ..... N 300
15 0 -- 5 5 --- 15 15 15 ~5
............ 175,000 ..... 175:,000
...... 50 0.4 300 730 .... N 50
2 2 -- 2 0.05 2 3.7 ..... N 2
....... 40 2 40 180 .... N ~0

..... 100 4 100 . 730 -- -- N 100
-’- : ..... 1,000,000 .... 1,000,000

50 50 -- 40 4 50 180 .... N 40

~ ..... 40 1 100 180 -- -- N 40
...... 50,000 400 -- 20,000 ..... " " 50,000
...... " ..... 4,000 22,000 ..... N 4,000

2 0.5 -- 0.5 2 . 0.5 2.6 -- -- N 0.5
......... " -" 22,000 -- -- N 22,000

-- 37 TWRBC

Quality Criteda

MCL, Quality Cdteda, MCLG

Quality Cdteda

Quality Cdteda

Quality Criteria, NJPQL
ADI

Quality Criteria

MCL, Quality Criteria, MCLG
Quality Cdteda

Quality Cdteda
ADI

Quality Criteda

Quality Criteria

Quality Criteria
HA

MCLG
TWRBC

......... i ~ -- 37 -- N
Zinc -- -- ’ -- 2,000 10 " 2,000 11,000 .... N 2,000 Quality Cdteda
Zirconium ..... i.

Ammonia --~ -- -~- 3,000 200 30,000 210 .... N 3,boo Quality Criteria
Chlodde --. -- --~ 250,000 2,000 " 250,000               Quality Criteda
Fluoride (ak)                                 4,000       4,000          ---           2,000         500 :,.           --             2,200         --. N       2,0.00               Quality Criteda
Nitrate                                    10,000      10,000         ---          10,000        100 . ~ --- 58~000 -- ; -- N 10,000. MCL, Quality Criteria, MCLG
Nitrate/Nitrite - nonspecific (el) 10,000 10,000 -- 10,000 10 --- 3,700 ..... N 10;000 MCL, Quality Cdteda, MCLG
Nitdte 1,000 1,000 --- 1,000 10 --- ’ 3,700 ..... N 1,000 MCL, Quality Criteria, MCLG
Perchlorate (am) .... " ............ 18 18 18 18 AL
Phosphate .................... . _._ ~ ....
Phosphorus (ad) ................ 600,000 .... 600,000 ADI
Sulfate 500,000 500,000 --- 250,000 5,000 --- 250i000               Quality Cdteda
Sulfide .............
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Table T-3
ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwater (a)

(pglL)
ARARs ’ ~ TBCs ~ Level of Concern

Federal Drinking Water New Jersey New Jersey Groundwater (c) Federal Drinking Water USEPA Region III Tap ~iater RBCs (d) Site Characterization/
~1~aterStandards (b) Drinking ! Prioritization

MCL     MCLG    "NJMCL .-QualityCriteda NJPQL I      HA       carcinogen lx10.s i lx10.~ IC/NI LOt(e)          LOCChosen
Chemical

Carbon .................... i - ’ "~ "’-
Dissolved Oxygen ......... , ....... . .--- -- .......

Dissolved organic carbon --- .................... ’ .......

Hardnes~ .......... 250,000 i 0,000 ............ 250;000 Quality Cdteda

Total Dissolved Solids ...... 500,000 10,000 ........... 500 000 Quality Criteria

Total organic carbon ---. .........................
Total Suspended Solids --~ .... . - ....

;
Diesel Range Organics --: ....... - .................
GRO : --, .......................

Total Volatile Petroleum Hydrocarbons ---. ......... ’ ................

Total Extractable Petroleum ---i ..... ’ ....................

Total Recoverable Petroleum .........................
TPH ---: ......... " ...................
TPH, aviation ga~ fraction --, ....................

Americium-241 -- ~ ........ , .................

Bismuth-212 ---: ..........................
:Bismuth-214 ...............................

Cerium-143 .......... " ....................

Cesium-134 ..................... ’ ..........

Cesium-137 .......................... ~ --

Cobalt-60 ---~ ...........................
Gross alpha 15i 0 " - .................. 15 MCL

Gross beta --- i ........ ’ .................

Kryptom85 --; ........................ ’ --

Lead-212 ......................
Lead-214 ..........................

Molybdenum-99 ..... : ......................
Potassium-40 --" --- .- ........................

Radium-224 --; ........................
Radium-226 (ao) 5 ~ 0 ................... 5 MCL

Radium-228 (ao) 5 0 .................. 5 MCL

Uranium (ap) 30 0 ........... 7.3 ...... N 30 MCL

Uranium-234 -- : ..............................
Uranium-235 .................................

¯ Uranium-238 ---. ..............................
Zinc-65 -- ............. ..............

Amosite 7,000,000    7,000,000 --- 7,000,600 100,000 ............ 7,000,000 MCL, Quality.Criteria, MCLG
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Table T-3
ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwater (a)

(._pg/L)
ARARs ¯ . -] TBCs Level of Concern

Federal Drinking Water New Jersey
Standards (b) Drink.ing Water New Jersey Groundwater (c) Federal Drinking Water USEPA Region III Tap Water RBCs (d) Site

Health Advisories (b)
Characterization/
Prioritization

Chemical
MCL MCLG NJMCL Quality Criteria NJPQL HA Non- Carcinogen Carcinogen

carcinogen lx10-6 lx10-~ LOC (e) LOC ChosenC/N
Anthopyllite 7,000,000 7,000,000 7,000,000 100,000
Asbestos 7,000,000

7,000,000
7,000,000

MCL, Quality Criteria, MCLG
7,000,000 100,000

Chrysotile 7,000,000
7,000,000 MCL~ Quality Criteria, MCLG

7,000,000 7,000,000 100,000

Tremolite/Actinolite 7,000,000
ADI = Allowable Daily Intake "
AL = Action Level
ARAR = ,~pplicable or Relevant and Appropriate Requirement
C/N = Carcinogenic o~ noncarcinogenic according to USEPA (2005).
HA = Health Advisory
LOC = Level of Concern
MCL = Maximum Contaminant Level
MCLG = Maximum Contaminant Level Goal
NJMCL = New Jersey Maximum Contaminant Level (2005)
PQL = Practical Quantitation Limit
TBC = To Be Considered
TWRBC = Tap Water Risk Based Concentration
L_ = No value available.
(a)
(b).
(c)
(d)
(e)

7,000,000 --- 7,000,000 10_..~0,000 -- _ ......

Note that chemicals without.guidance values are presented in this table.
USEPA Drinking Water Standards and Health Advisories (Winter 2004) Publication #EPA 822-R-04-005.
NJDEP (2005).
USEPA (2005). Residential exposure based on ingestion of tap water and inhalation while showering for 350 days. A hazard index of 1 was used for noncarcinogenic RBCs.
LOC for PTA groundwater ai’e based on the lower of the following values: (1) Federal MCLs, (2) New Jersey State MCLs,
(3) New Jersey Groundwate[ Quality. Cr teria (QC) or P.QI_s (whichever is higher), and (4) any non-zero Federal MCLGs. If none of the above cdteda are available,
the groundwater LOC will be based on the lower of the following: Federal Drinking Water Health Advisories or USEPA Region ill Tap Water RBCs.

(f) MCL value is based on trihalomethanes.
(g) The RBC value for 2-chlorotoluene was used.
(h) The QC value for cis-1,2-dichloroethene was used.
(i) The RBC value for 1,2-dichloroethene (total) was used.
(j) Values for 1,2-dichloropropane were used.
(k) Values for 1,3-dichloropropene were used.
(I) The RBC value for 1,3-dichloropropene was used.. ¯

(m) The NJMCL value for 1,1,2,2-tetrachloroethane was used. ’ "
(n) The values for xylenes (total) were used. ~
(o) The values for pyrene were used for n0ncarcinogenic polycyclic aromatic hydrocarbon~ (PAHs) lacking RBCs and NJ criteria.
(p) Values for 1,4-dichlorobenzene were used.
(q) The values for 1,4-dithiane was used.
(r) The value for 3-nitroaniline was used.
(s) The NJMCL and RBC values for 1,2,4-trichlorobenzene and the HA value for 1,3,5-trichlorobenzene were used.
(t) The values for 2,4,6-trichlorophenol were used.
(u) The HA value for gamma-BHC (lindane) was used.
(v) The QC and RBC values for alpha-BHC were used.
(w) The values for chlordane were used.
(x) The RBC value for endosulfan was used.
(y) The values for endrin were used.
(z) The Federal MCLs and NJ values for PCBs were used.
(aa) The value for 2,4-dinitrotoluene and 2,6-dinitrotoluene mixture was used for the QC and the PQL values.
(ab) The RBC value for 2-nitrotoluene was used.
(ac) USEPA Region III RBC values forPCDD/PCDF congeners were derived using toxicity criterion for 2,3,7,8-TCDD modified by toxic equivalen.cy factors (TEFs) (USEPA 2000).

PICATINNY FACILITY-WIDE ARARs/LOCs

7,000,000

7,000,000
MCL, Quality Criteria, MCLG
MCL, Quality Criteria, MCLG
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Table T-3
ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwater (a)

(pg/L)

ARARs ~ TBCs I Level of Concern
Federal Drinking Water New Jersey

Standards (b) Drinking Water New Jersey Groundwater (c) Federal¯ Drinking Water USEPA Region III Tap Water RBCs (d) Site Characterization/
Health Advisories (b)

Carcinogen I

Prioritization
Non- Carcinogen

Chemical
MCL MCLG NJMCL Quality Cdteria NJPQL HA carcinogen lx10"6 1¯xl 0"~ LOC (e) LOC Chosen

C/N
(ad) The value presented in the RBC column is an allowable daily intake (ADO level for essentialhuman nutrients.
(ae) The value for total chromium was used for Federal and NJ cdteda and the value for Chromium VI was used for the RBC.
(af) Federal and State MCLs are based on action levels for these chemicals. Lead does not have an RBC, however the 15 pg/L action level (USEPA. 1996a) is presented in the RBC column.
(ag) The non-food RBC value for manganese was used.
(ah) The value for inorganic mercury was used for the federal cdteda, the value for total mercury was used for the NJ cdteda and the RBC value was based on methyl mercury.
(ai) The value for soluble salts was used for the NJ criteria and the PQL.

¯ (aj) The NJ value for total selenium was used.
(ak) The RBC value for fluorine was used.
(al) The RBC value for nitdte was used.
(am) Perchlorate does not have an RBC, however the 18 pg/L action level (USEPA 1998) is presented in the RBC column.
(an) The val6es for radiological parameters are in units of pCi/L, except where noted below.
(ao) The value for combined radium-226 and radium-228 was used.
(ap) Uranium is in units of pg/L. The RBC for the most conservative soluble salts was used.
(aq) The values for asbestos are based on units of fibers/L>101~m.
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~Acetone

Carbon disulfide ~

Toluene

-"1,1,2-Trichloro-1,2,2-trifluoro~thane

bls(2-Ethylhexyl)phthalate.

LOC (a):

700

1,000

1,000
59,000

Sample ID:
Date Sampled:

Depth Sampled (ft):

Source RCRA Maximum
Concentration Limit (b):

TABLE 5-3
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L)
PICATINNY ARSENAL

Analytical Results
OD-1A OD-2A OD-3A                            OD-4A OD-5A

06/25/01 06/21/01 06/20/01 06/21/01 06/20/01
2.85 - 12.85 2.45 - 12A5 1.24 - 11.24 " 2.30 - 12.30 9.55 - 19.55

QC

RBC

MCL, QC, MCLG
RBC

NA

NA

NA

NA .

1.30 I’JI 10.0 I 0.510 I QT I 10.0 IUJI 10.0 I 0.510 I QT

3.50 I~ I 1.00 I 0.200 I QT I 1.00 I U I 1.00 I 0.200 I QT

1.00 I UI 1.00 I 0.180 I QT | 0.250 I J I 1.00 I 0.180 I QT
1.00 I UI 1.00 "1 0.320 I QT | 6.50"1 ! I 1.00 I 0.320 I QT

NA

Lab

"HMX ....

RDX ’

Aluminum

~arium

Beryllium

~oron "

~3admium :

Calcium

~3hromium

~3abalt

.Copper

Iron

Lead

Magnesium

Manganese

Molybdenum.

Nickel

Potassium

Silicon

Sodium
~

Tin

Titanium

,Tungsten

Vanadium

Zinc
Zirconium

400
0.61

200

2,0~0

4

600

4

100

2,200

1,000

~oo
lO

80,500

5o

2

4o

lOO

lOO,OOO

NA

5O,OOO

4,000

22,000

150,000

NA

260

5,000
NA

,QC, NJPQL

MCL, QC’, MCLG

MCL, MCLG

HA "

QC"

ADI "

MCL, QC, MCLG

RBC

QC, NJPQL

QC

NJPQL

ADI

: QC

MCL, QC, MCLG

HA

QG

ADI

QC

HA

RBC

RBC

RBC

QC

0.500
0.500

37.0’

2.00

31.0

2.00

3,800

¯ 1.80

1.40

9.00

3.00

1,100

0.0920.

1.00

6.4O

55O

3,850

1,200"

17.0

10.0

16.0

5.00

1.30

60.0

5.00

250 I QT

1A0 I QT

1.30 I QT

QT

QT

QT

QT

QT

QT

QT

QT

QT

QT

QT

QT

QT

QT

QT

QT

QT

QT

0.500

2.00

5,000

5.00

0.130

0.540

41.0

1.00

5,000

5.00

41.0

1.00

QT

J ! 5,000

J I 5.00
10.0

50.0

5.00

50.0

20.0

5.00

1.30

.00

1.00

t QT

t QT
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hemical

Acetone

Carbon disulfide

Toluene
1,1,2-Tdchlor0-1,2,2-trifluoroefhane

... bis(2-Ethylhexyl)pht halate

LOC (a):

TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L)
PICATINNY ARSENAL

Sample ID:
Date Sampled:

Depth Sampled (It):

Source RCRA Maximum
Concentration Limit (b):

OD-5ADUP
06/20/01

9.55 - 19.55

Analytical Results

700

1,000

1,000
59,000

QC

RBC

MCL~ QC, MCLG

RBC

NA.

NA

NA
.NA ¯

.6 MCL NA.

HMX " 400
.RDX ".. ’ o.61

Aluminum

Badum.

Beryllium

Boron

Cadmium

Calcium

Chromium ¯

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Molybdenum

Nickel

Potassium

Silicon

Sodium

Strontium

Tin

Titanium

Tungsten

Vanadium

Zinc

Zirconium

2OO

2,000

4

6OO

400,000

100

2,200

1,000

30O

10

80,500

50
2

4O

100

100,000

NA

50,000

4,000

’ 22,000

150,000

NA

260

5,000
NA

NA

QC, NJPQL

MCL, QC, MCLG

MCL, MCLG

HA

QC

ADI
’

RBC

QC, NJPQL

QC

NJPQL

ADI

QC

MCL, QC, MCLG

HA

QC

ADI .

QC

HA

RBC

RBC

RBC

QC

NA

1,000

NA

NA

100

NA

50

NA

NA
NA

50

NA

NA

2.0

NA

NA

N~

NA

N~

N~

N~

OD-6A
06/25/01

10.22 - 20.22
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TABLE 5-3
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L)
PICATINNY ARSENAL

Analytical Results
Sample ID:                                              OD-1A OD-2A OD-3A OD-4A OD-5A

Date Sampled: 06/25/01 06/21/01 06/20/01 06/21/01 06/20/01
Depth Sampled (It): 2.85 - 12.85 2.45 - 12.45 1.24 - 11.24 2.30 - 12.30 9.55 - 19.55

LOC fa’~ Source RCRA Maximum J I
Jh m=cal . Concentration L=mit (b): Result Q I RL/EQL SQL Lab Result Q RL/EQL SQL Lab Result Q RL/EQL SQL Lab Result Q RL/EQL SQL Lab Resu t Q RL/EQL SQL Lab

Ammonia 500 QC NA 200 ~ 200 19.0 QT 46~0 J 200 19.0 QT 200 R 200 19.0 QT 59.0 J 200. I 19.0 QT 200 R 200 19.0 I QT
Chloride 250,000 QC NA 829 J 1,000 130 QT 2,080 1,000 130 QT 2,380 1,000 130 QT 1,300 1,000 130 QT 4,480 1,000 130 1    QTFluoride 2,000 QC NA 110 ,J 1,000 17.0 QT 70.0 J 1,000 .17.0 QT 50.0 J ! 1,000 17,0 QT 50.0 J 1,000 17.0 QT 50.0 J 1,000 17.0 QT
Nitrate 10,000 MCL, QC, MCLG NA 500 U 500 15.0 QT 30.0 J 500 15.0 QT 500 U 500 15.0 QT 4O.O J 500 15.0 QT 500 U 500 15.0 QT
Perchlorate 18 AL NA 5.00 U 5.O0 2.00 ’ QT 5.00 U 5.00 2.00 QT 5.0o U 5.00 2.00 QT 11.6 5.00 2.00 QT 5.00 U 5.00 2.0o QT

’Phosphorus NA .... NA 100 U 100 16.0 QT 100 U .100 16.0 QT 100 U 1001 16.0 QT 140 100 1 16.0 QT 110 100 16.0 I QT
Sulfate 250,000 QC NA 9,i20" 1,000 150 QT 9,400 ,,b00 150 QT 10,900 1,000 I 150 QT 11,900 1,000.1 150 Q’IT 6,370 1,000 150 I’QT
Sull’ide’ : N/~ --- NA 1,000 U I 1,00(~ 920 QT 1,000 U 1,000 ¯ 920 QT 1,100 1,000I 920 QT 1,000 O 1,000) 920 " QT .1.000 U 1.000 920 t    QT
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TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L)
PICATINNY ARSENAL

Analytical Results
Sample ID: OD-5ADUP OD-6A

Date Sampled: 06/20/01 06/25/01
Depth Sampled (It): 9.55 - 19.55 10.22 - 20.22

LOC                                 ~’a"~.          Source             RCRA Ma~ximum                                                ~
3heroical Concentration Limit (b): Result Q. RL/EQL SQL Lab Result Q I RL/EQL SQL Lab

~,mmonia 500 : QC NA 250 200 19.0 QT 200 U 200 19.0 QT
Chloride 250,000 QC NA 4,300 1,000 130 QT 873 J 1,000 130 QT
Fluoride. . 2,000 QC NA 50.0 J 1,000 17.0 QT 140 J 1,000 17.0 QT
Nitrate 10,000 MCL, QC, MCLG NA 500 U 500 15.0 QT 500 U 500 15.0 QT
Perchlorate 18 AL NA 5.00 U 5.00 2.00 Q’t" 5.00 U 5.00 2.00 QT
Phosphorus ~ NA -- NA 79.0 J 100 16.0 QT 100 U 100 16.0 QT
Sulfate 1250,000 QC NA 6,240 1,000 150 QT 10,400 1,000 150 " QT
~ultide ¯ NA ; -- N/~ 1,000 U 1,000 920 QT 1,000 U 1,000 920 QT

(a) See the =ARARs and Other Guldance.to be Considered for Picatinny Arsenal Groundwater" table for a complete list of LOC values. Groundwater samples were compared
to the lower of the Federal MCLs, the New Jersey Stat~ MCLs, the New Jersey Groundwater Quaii~y Criteda or PQLs (whichever is higher), or any non-zero Federal MCLG. If
the above are not available, groundwater comparison criteria are based on the lower of the following TBC: Federal Drinking Water Health Advisories or USEPA Region III Tap
Water (noncarcinogenic or carcinogenic 10"s) RBCs.

(b) Maximum concentration criteda established in 40 CFR Part 264 Subpart 264.94.

Bolded and shaded values indicate the detected result is above the Level o! Concern (LOC).
ADI = Allowable Daily Intake
AL = Action Level
.CNSWC = Crane Naval Sudace Warfare Center
HA = Federal Drinking Water Standards and Health Advisories
MCL = Federal Maximum Contaminant Level
MCLG = Federal Maximum Contaminant Level Goal
NA = No value available.
NJMCL = New Jersey State Maximum Contaminant Level
NJPQE = New Jersey State Practical Quantitation Limit
NT = Not tested.

Q = Flags/Qualitiers (QA/QC):
D = Result wa.s obtained from the analysis of a dilution.
J = Detect, value is an estimate of the concentration.
R = Rejected result, value should not be used for any purpose.
U = Non-detect, value is the detection limit.
(U) = Non-d~tect, chemical was detected in blank.

QC = New Jerse~ Groundwater Quality Criteda
QT = Quanterra Laboratories, Inc.
RBC = USEPA.Region III Tap Water Risk Based Concentration
RL/EQL = Reporting Limit / Estimated Quantitation Limit
SQL = Sample Quantitation Limit
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TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L)
PICATINNY ARSENAL
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3hemical

TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L)
PICATINN~ ARSENAL

-~. LOC (a):

Sample ID: OD-5ADUP
Analytical Results

OD-6A
Date Sampled:

Depth Sampled (ft):

Source
RCRA Maximum
Concentration

Limit (b):

09/26/01
10.0- 15.0

Result Q RUEQL SQL .Result

09/27/01
10.O - 20.0

700
3

01023
1,1,2-Trichloro- 1,2,2-trifluoroethane ~ 59,000

QC

RBC
RBC

NA

NA
.NA

NT

NT

NT

10L0

1,000
1.00

2,4-Dimethylphenol 100
his (2- Ethylhexyl) phthalate 6 ~

QC
MCL "

: NA
,NA .

NT
NT

10.0
10.0

.400
0.61

HA
RBC

NA
NA    .

0:500
0.500

Aluminum

Barium

,Boron

Cadmium

Calcium

Cobalt

Copper

Iron
Magnesium

Manganese

Nickel

Potassium

Silicon

Sodium

Strontium

Titanium
Zinc

2o0
2,000

600

400,1)00

2,200

1,000

300

80,500

50
"100

100,000

NA

50,000

4,000

150,000
5,000

QC, NJPQL "
MCL, QC, MCLG

HA

QC

ADI

RBC

QC, NJPQL

QC

ADI

QC

QC

ADI

QC

HA

RBC
QC

1,000

NA

100

NA

NA

NA

NA

NA

NA

NA

NA-

NA

NA

NA
NA

NT
NT
NT
NT
NT

NT
NT
NT
NT
NT
NT
NT
NT
NT

NT
NT
NT

80.0

34.0

120

2.00

. 5,700
6.00

9.00

2,300

7.30

650

6,490

2,200

24.0

50.0
27.0
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TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAM PLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (I.Ig/L)
PICATINNY ARSENAL

Analytical Results
Sample ID:                                    OD-1A OD-2A OD-3A OD-4A OD-5A

Date Sampled: 09/27/01 09/25/01 09/26/01 09/25/01 09/26/01
Depth Sampled (ft): 5.0 - 10.0 ~ 10.0 - 15.0 10.0 - 15.0 10.0 - 15.0 10.0 - 15.0

RCRA Maximum : , ,
LOC (a): Source Concentration

Chemical ¯ Li~it (b): Result. Q RL/EQL SQ.L Lab Result Q RL/EQL SQL -Lab Result Q RL/EQL SQL Lab Result Q RL/EQL SQL Lab Result Q RL/EQL; . SQL Lab

Ammonia - 500 QC NA ’ 200 R 200 19.0 QT 200 R 200 19.0 QT ’200 R 200 19.0 QT 200 R 200 19.0 QT 250 R 200 19.0 QT
Chloride 250,000 QC NA 3.,120 1,000 170 QT 4,370 1,000 170 GT 2,470 1,000 170 QT 1,220 1,000 170 QT 3,720 1,000 170 QT
Fluoride i2,000 QC ".NA ,130 . J 1,000 15.9 QT 60.0 J 1,000 15.0 QT 50.0 J¯ 1,000 15.0 QT 50.0 J 1,000 15.0 QT 50.0 J 1,000 15.0 QT
Nitrate ~10,000 MCL, QC, MCLG ~A . ~00 U 500 20.0 QT 5~).0 - J . 500 2~,0 . QT ;500 U .500 20.0 QT 30.0 J 500 20.0 .".QT 500 U 500 20.0 QT
Perchlorate ~ 18 AL ~NA ¯ i0.2 ." 5.00 2 05 QT 5.00 U 5.00 2 00 ¯ QT. .5.00 U 5.00 2.00 QT 9.00 5.00 2.00 QT 5.00 U 5.00 ¯2.00 QT
Phosphorus ¯" ! NA.. ~-- ¯ ~IA ¯’ ~00 U 100 11.~) QT 100 U 100 11~.0 QT ~35.0 ¯ J 100 11.0 QT 100 U 100 .-11.0 QT 63 J 100 11.0 QT
Sulfate ~. 50,000 QC NA ’1,~ 800 1,000 38~ QT 6,690 1,000 380 .QT 4,59.0 "1,000 380 QT 11,000 1,000 380 .QT 7,680 1,000 380 QT
Sulfide , NA. --- "NA ° 1,000 U 1,000 920 QT t ;000 U 1,000 .920 QT -2,500 .1,000 ¯ 920 QT 1,000 U 1,000 920 QT 2,700 .1 ~000 920 QT
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Chemical

TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L)
PICATINN~ ARSENAL

Sample ID:
Date Sampled:

Depth Sampled (ft):

LOC (a): Source
RCRA Maximum
Concentration

Limit (b):

OD-5ADUP
09/26/01

10.0- 15.0

Result Q !RL/EQL SQL

Analytical Results
OD-6A

o9/27/Ol
lO.0 - 20.0

Lab Result Q R~EQL SQL. Lab

Ammonia 500 QC
" QC

QC

¯ MCL, QC, MCLG
AL

QC

NA

NA

NA

NA

NA

NA
NA

NT

NT

NT
NT

NT

NT
NT
,NT

200 R 200 . 19.0 QT

1,180 1,000 170 QT
65.0 J 1,000 :15.0 QT
500 U 500 20.0 QT
5.00 U 5.00 2.00 QT
130 100 11.0 .QT

7,050 1,000 ’ 380 QT
1,000 U 1,000 920 QT.

Chloride 250,000
Fluoride 2,000
Nitrate ’ 10,000
Perchlorate 18

_Phosphorus NA
Sulfate 250;000
Sulfide NA

(a) See the "ARARs and Other Guidance to be Considered for PJcatinny Arsenal Groundwater" table for a complete list of LOC values. Groundwater samples were compared
to the lower of the Federal MCLs, the New Jersey State MCLs, the New Jersey Groundwater.Quality Criteria or PQLs (whichever is higher), or any non-zero Federal MCLG. If
the above are not available, groundwater comparison criteria are based on the lower of the following TBC: Federal Drinking Water Health Advisories or USEPA Region III Tap
Water (noncarcinogenic or carcinogenic 10"6) RBCs.                              ~-. ~

(b) Maximum concentration criteria established in 40 CFR Part 264 Subpart 264.94.

Bolded and shaded values indicate the detected result is above the Level of Concern (LOC).
ADI = Allowable Dally Intake
AL = Action Level
CNSWC = Crane Naval Surface Warfare Center
HA = Federal Drinking Water Standards and Health Advisories
MCL = Federal Maximum Contaminant Level
MCLG = Federal Maximum Contaminant Level Goal
NA = No.value available.
NJMCL = New Jersey State Maximum Contaminant Level
NJPQL = New Jersey State Practical Quantitation Umit
NT = Not tested.

Q = Flags/Qualifiers (QA/QC):
D = Result was obtained from the analysis of a dilution.
J = Detect, value is an estimate of the concentration.
R = Rejected result, value should not be used for any purpose.
U = Non-detect, value is the detection limiL
(U) = Non-detect, chemical was detected in blank.

QC = New Jer.sey Groundwater Quality Criteria
QT = Quanterra Laboratories, Inc.
RBC = USEP~ Region III Tap Water Risk Based Concentration
RIJEQL = Repoding Limit/Estimated Quantitation Limit
SQL = Sampl~ Quantitation Umit
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TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L; Rads - pCi/L)
PICATINNY .ARSENAL

Analytical Results
Sample ID:                                         OD-1A OD-2A OD-3A OD-4A

Date Sampled: 01/16/02 01/16/02 01/15/02 01/15/02
Depth Sampled (ft): 7.36- 15.8 4.90- 14.5 2.09 - 13.5 3.98 - 13.95

LOC a Source
RCRA Maximum I I 1 I I I I I I IChemical ( ): . . Concerltration Limit (b): Result I Q I RUEQL I SQL I Lab Result I Q I RUE~, I I ’ab Resu,t I o I RL~E~, I SO, I Resu,t I Q I R~EO, ISQL ! Lab

HMX 400 HA NA 0.460 J 0.500 0.100 QT 4.90 D 2.50 .0.I00 QT 0.680 0~500 0.100 QT 2.70 0.500 0.100 QT
RDX NA 0.500 U 0.500 0.130 QT iiiii~iii ~I 2.50 0.130 QT 0.250 J 0.500 0.130 QT ~i~ ~ ~i!!~ii ii~iii~!ii! 0.500 0.130 QT0.61 RBC

Aluminum

Arsenic

Barium

Beryllium

Boron

¯ Cadmium.

Calcium

Chromium
Cobalt

Copper
Iron

Lead

Magnesium

¯ Manganese

Molybdenum :.

Nickel

Potassium

Selenium ’

Silicon

Sodium

Strontium

Tin      ;
Titanium

Tungsten
Vanadium

200 Quality Criteria, NJPQL

¯ 5 MCL

2,000 MCL, Quality Criteria, MCLG-"

4 MCL, MCLG

6O0 , HA

"4 iQuality Criteda

4O0,0OO ADI

100 ’ MCL, Quality Criteria, MCLG

2,200 NCARC_RBC

¯ 1;000 Quality Criteria, NJPQL

300 ’Quality Criteria

10 NJPQL

8O,5O0 ADI

50 Quality Criteria

40 HA

100 Quality Criteria

100,000 ADI

50 MCL, .Quality Criteria, MCLG

50,000 Quality Criteria

4,O00 HA

22,000 NCARC_RBC

150,000 ’ NCARC_RBC

--- NA

26O NCARC_RBC

NA
50.0

1,000
NA

NA

100

NA

50

NA

NA

NA
50

NA

NA

. NA

NA

NA

10

NA

NA

NA

NA

NA
NA

NA

170 92.0 28.0 QT 110 92.0 28.0 QT 40.0 J 92.0 ¯ ~8.0
3.90 u 3.90 3.90 QT 3.90 U 3.90 3.90 QT 3.90 U 3.90 - 3.90
23.0 J 200 3.00 QT 60.0; J 200 3.00 QT 6.00 J 200 3.00
2.00 U 2.00 0.540 QT 2.00¯ U 2.00 0.540 QT 2.00 U 2.00 0.540
43.0 J 200 21.0 QT 48.0¯ J 200 21.0 QT 76.0 J 200 21.0
2.00 U 2.00 0.280 QT 0.320 J 2.00 0.280 QT 2.00 U 2.00 0.280

3,400 J 5,000 250 QT 6,600 5,000 250 QT 7,400 5,000 250
1.40 J 10.0 1.40 QT 10.0 U 10.0 1.40 QT 10.0 U " 10.0 1.40

1.30 J 50.0 1.30 QT 50.0 U 50.0 1.30 QT 50.0 U 50.0 1.30
9.00 U 9.00 4.20 QT 4.80. J 9.00 4.20 QT 9.00 U 9.00 4.20
100u 100 88.0 i#i!ii#!100 88.0 100u too 88.0
3.00 U 3.00 2.50 QT 3.00 U 3.00 2.50 QT 3.00 U 3.00 2.50
1,000 J 5,000 30.0 QT 2,400 J 5,000 30.0 QT 1,600 J 5,000 30.0
8.10 J 15.0 0.900 QT iii~!~ilill """’~iii 15.0 0.900 OT" 15.0 U 15.0 0.900

1.00 U 1.00 0.600 QT 1.00 U 1.00 0.600 QT 1.00 U 1.00 0.600
5.30 J 40.0 2.20 QT 40.0 U 40.0 2 20 QT 40.0 U 40.0 2.20
380 J 5,000 41.0 QT 540 J 5,000 41.0 QT 550 J 5,000 41.0
4.60 J 5.00 4.50 " QT 5.00 U 5.00 4.50 QT 5.00 U 5.00 4.50
2,710 500 42.3 QT 2,990 500 42.3 QT 5,420 500 42.3
1,000 J 5,000 630 QT 2,900 J 5,000 630 QT 2,700 J 5,000 630
15.0 5.00 0.280 QT 25.0 5.00 0.280 QT 17.0 5.00 0.280
1.90 J 10.0 1.40 QT 10.0 U 10.0 1.40 QT 10.0 U 10.0 1.40
50.0 U 50.0 6.30 QT 50.0 U 50.0 6.30 QT 50.0 U 50.0 6.30
4.50 J 5.00 1.00 QT 5.00 U 5.00 1.00 QT 5.00 U 5.00 1.00
50.0 U 50.0 0.820 QT 50.0 U 50.0 0.820 QT 50.0 U 50.0 0.820

QT 3.90 U 3.90 3.90 QT

QT 14.0 J 200 3.00 QT

QT 2.00 U 2.00 0.540 QT

QT 83.0 J 200 . 21.0 QT

QT " 0.450 J 2.00 0.280 QT

QT 6,700 5,000 250 QT

QT 15.0 10.0 1.40 QT

QT 2.80 J 50.0 1.30 QT

QT .~7.0 9.00 4.20 QT

QT ................... ~..’-: ;:-?-.::.~: i ::.: ~100 88.0 QT

QT 8.30 3.00 2.50 QT

QT 1,900 J 5,000 30.0 QT

QT i~’~.~:.~iii iiii~i~! 15.0 0.900 QT

QT 1.30 1.00 0.600 QT

QT 11.0 J 40.0 2.20 QT

QT 870 J 5,000 41.0 QT

QT 5.O0 U 5.00 4.50 QT

QT 6,820 500 42.3 QT

QT 2,300 J 5,000 630 QT

QT 16.0 5.00 0.280 QT

QT 10.0 U 10.0 1.40 " QT

QT 39.0 J 50.0 6.30 °T

QT 15.0 5.00 1.00 QT

°T 2.O0 J 50.0 0.820 OT
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TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L; Rads -pCi/L)
PICATINNY ARSENAL

Analytical Results
Sample ID: OD-5A OD-6A

Date Sampled: 01/16/02 01117/02
Depth Sampled (ft): .

, 6.20 - 21.95 11.0 - 23.81
RCRA Maximum           I I      I      I            I I      I      I

. LOC (a): Source . . .Chem,cal I " I Concentrat,;onL,m,t(b): ¯Result Q I RL/EQL SQL. I Lab Result Q I RL/EQL ! SQL Lab

HMX i" 400 HA NA. .0.500 U 0.500 0.100 QT 0.500 U 0.500 0 100 QT
RDX ’ 0.61 RBC ¯ -NA 0.500 U 0.500 0.130 QT 0.500 U 0.500 .0.130 QT

¯Aluminum

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

¯ Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Sodium

Strontium

Tin

Titanium

Tungsten

Vanadium

200

5

2,OOO

4

6OO

4

400,000

100

2,200

1,000

Quality Criteria, NJPQL

MCL ¯ 50.0

MCL, Quality Criteria, MCLG 1,000"

M̄CL, MCLG . NA

4.50 3.90 3.90 QT 3:90 U
60.0 J 200 3.00 QT 27.0 J "

2.00 U 2.00 0.540 QT 0.750 J

47.0 J 200 21.0 QT 70.0 J

0.370 J 2.00 0.280 QT 0.280 J

3,800 J 5,00~) 250 QT .2,500 J

5.80 J 10.0 1.40 QT 10.0 U

6.00 J 50.0 1.30 QT 6.90 J

19.0 9.00 4.20 QT 5.50 J

HA

Q̄uality Criteria

ADI

MCL, Quality Criteria, MCLG

NCARC_RBC
Quality Cdteda, NJPQL

NA

100

NA

50

NA

NA

3OO

10

80,500

5O

4O

1CO

100,000

5O

.50,000 "

4,000

22,000

150,000

260

Quality Criteria

NJPQL

¯ Quality Criteria

NA

,50

NA

NA

HA

Quality Criteria

ADI

MCL, Quality Criteria, MCLG

:    NA

~Quality Criteria .

HA

; NCARC_RBC

NCARC_RBC

NA

’ NCARC_RBC

NA

’NA

.NA

10

NA

NA

NA

NA

NA

NA

NA

3.80 3.00 2.50 QT 3.00 U

2,100 J 5,000 .30.0 QT 900 J

1.00 U 1.00 0.600 QT 1.00 U

9.10 J 40.0 2.20 QT 4.40

1,400 J 5,000 41.0 QT 400

4.80 J 5.00 4.50 QT 5.00

6,010 500 42.3 QT 3,110

7,400 5,000 630 QT 1,200

’ 18.0 5.00 0.280 QT 12.0

2.10 J 10.0 1.40 QT 10.0

50.0 6.30 QT I 50.045.0 J

7.20 5.00 1.00 QT 5.40

7.00 J 50.0 0.820 QT 50.0

J

J

U

U

U

92.o 28.0 QT

3.90 3.90 QT

200 3.00 QT

2.00 0.540 QT

200 21.0 QT

2.00 0.280 QT

5,000 250 QT

10.0 1.40 QT

50.0 1.30 QT

9.00 4.20 QT

100 88.0 QT

3.00 2.50 QT

5,000 30.0 QT

15.0’ 0.900 QT

1.00 0.600 QT

40.0 2.20 QT

5,000 41.0 QT

5.00 4.50 QT

500 42.3 QT

5,000 630 QT

5.00 0.280 QT

10.0 1.40 QT

50.0 6.30 QT

5.00 1.00 QT

50.0 0.820 QT
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TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L; Rads - pCi/L)
PICATINNY ARSENAL

. . Analytical Results
Sample ID:                                      OD-1A OD-2A OD-3A OD-4A

Date Sampled: 01/16/02 01/16/02 01/15/02 01/15/02
Depth Sampled (ft): 7.36 - 15.8 4.90- 14.5 2.09- 13.5 3.98 - 13.95

~ ¯ OC ¯
RCRA Maximum I

Chemical ; L (a). Source Concentration Limit (b): Result Q RL/EQL SQL Lab Result Q RL/EQL SQL Lab Result Q RL/EQL SQL Lab Result Q RL/EQL SQL Lab

Chloride 250,000 Quality Criteria NA 1,000 1,000 170 QT 2,850 1,000 170 QY 2,470 1,000 = 170 QT 1,080 1,000 170 QT
Fluoride 2,000 ’ Quality Criteria NA 100’ J 1,000 15.0 QT 50.0 J 1,000 15.0 QT 60.0 J 1,000 15.0 QT .40.0 J 1,000 15.0 QT
Nitrate 10,000 MCL, Quality Criteria, MCLG NA 80.0 . J 500 20.0 QT 210 ’ J 500 20.0 QT 500 U 500 20.0 QT 500 U 500 20.0 QT
Perchlorate ’ 18 AL NA " " 5.00 U 5.00. 2.00 QT 5.90 5.00 2.00 QT 5.00 U 6.00 2.00 QT 5.00 5.00 2.00 QT
Phosphorus ,~ -~- :    HA NA ’ i 100 U 100 11.0 QT 100 U 100 11.0 QT 10~) U 100 11.0 QT 100 U 100 11.0 QT
Sulfate : 250,000’ iQuality Criteda " NA

~
8,440 1,000 880 QT 9,530 1,000 380 QT 9,510 1,000 380 QT 10,900 1,000 380 QT

Sulfide i . --- ’~ NA " -~ NA ¯ i 1,000 U~ ’ 1,000 ~20 QT
1,,0,,0,0

U 1,000 . 920 QT 1,100 1,000’ 920 QT 1,000 U 1,000 920 QT

Page 3 of 4 DRAFT - APRIL 2002



TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L; Rads - pCi/L)
PICATINNY ARSENAL

Analytical Results
Sarnple’lD: OD-5A OD-6A

Date Sampled: 01/16/02 01/17/02
Depth Sampled (ft): 6.20 - 21.95 11.0.- 23.81

LOC        (a):. I~ Source
RCRA Maximum

II IIChemical . ~ . ... Concentration Lim!t (b): Result Q ~ RL/EQL SQL Lab Result Q,~ RL/EQL ...SQL Lab

Chloride 250,000 Qualit~ Criteria NA 5,230 1,000 170 QT 950 J 1,000 ’ 170 QT
Fluoride 2,000 Quality Criteria NA 40.0 J 1,000 15.0 QT 30.0 J 1,000 15.0 ¯ QT
Nitrate 10,000 MCL, Quality Criteria, MCLG NA 500 U 500 20.0 QT 150 J 500 20.0 QT
Perchlorate , 18 AL NA 5.00 U 5.00 2.00 QT 5.00 U 5.00 2.00 QT

" phosphorus , --- NA NA. 140 100. 11.0 QT 200 100 11.0 QT
Sulfate 250,000 Quality Criteria NA ’ " 9,170 1,000 380 QT 8,610 1,000 380 QT
S t.. ulfide . --- i NA . .. . .    NA    .-    ’. . ~ 1 000 U. .:1 000 920 QT .I 000 U 1 000 .... 920 QT

(a) See the "ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwat~-~ table for a complete list of LOC values. Groundwater samples were compared
to the lower of the Federal~MCLs, the New Jersey State MCLs, the New Jersey Groundwater Quality Criteria or PQLs (whichever is higher), or any non-zero Federal MCLG. If
the above are not ayal ab e, groundwater comparison criteria are based on the lower of the following TBC: Fe.deral Drinking Water Health Advisories or USEPA Region III Tap
Water (noncarcinogenic or carcinogenic 10"u) RBCs.

(b) Maximum concentration criteria established in 40 CFR Part 264 Subpart 264.94.

Bolded and shaded values indicate the detected result is above the Level of Concern (LOC).
ADI = Allowable Dally Intake
AL = Action Level
CNSWC = Crane Naval Surface Warfare Center
HA = Federal Drinking Water Standards and Health Advisories
MCL = Federal Maximum Contaminant Level
MCLG = Federal Maximum Contaminant Level Goal
NA = No value available.
¯ NJMCL = New Jersey State Maximum Contaminant Level
NJPQL = New Jersey State Practical Quantitation Limit

Q = FlagstQualifiei’s iQA/QC):
D = Result was obtained from the analysis of a dilution.
J = Detect, value is an estimate of the concentration.
R = Rejected result, value should not be used for any purpose.
U = Non-detect~ ~alue is the detection limit.

QC = New Jersey Greundwater Quality Criteria
QT = Quanterra Laboratories, Inc.
RBC = USEPA Region III Tap Water Risk Based Concentration ¯
RL/EQL = Reporting-Limit/Estimated Quantitation Umit
SQL = Sample Quantitation Limit
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TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L; Rads - pCi/L)
PICATINNY ARSENAL

Analytical Results
Sample ID:                                  OD-1A OD-2A OD-2ADUP OD-3A OD-4A

Date Sampled: 04/17/02 04/16/(~2 04/16/02 04/16/02 04/16/02
Depth Sampled (ft); 5.0 - 10.0 10.0- 15.0 10.0- 15.0 10.0- 15.0 10.0 - 15.0

~oc,o,=!Source conRceCnlRtrAatiMo~timmUin~(b,: Result I o1.~o.1. 1o1~~~o,4I.o Io Result I QIRL/EQ~_I SQL I Lab Result t olo~~o.I

2,2’,4,4’;6,6’-Hexanitrosr~lbene ~ ---~ ~. NA NA 5;400 UJ 5,400 400 CNSWC 5,400 UJ 5,400 .400 CNSWC 5,400 5,400 400 CNSWC 5,400 UJ 5,400 400 CNSWC 5,400 UJ 5,400 400 CNSWC

HMX : ! 400
t HA ’NA 1.10 0.500 0.100 .QT . 5.90 D 1.50 0.300 QT 5.30 D ¯ 1.50 0.300 ¯ QT 0.540 0.500 0.100 QT 1.90 0.500 0.100 QT

0.6i,RDX i RBC NA ~iiiii~iiii!ili 0.500 0.130’ QT ~ii~iii!ii!iii!i!~ii!i,. 1.50 0.390 QT ~f~iiii!i!~ii 1.50 0.390 QT 0.210 J .0.500 0.130 QT iiii’~i 0.500 0.130 QT

2,4,6-Trinitrotoluene ’. ’ 1’2 : HA . NA" -0.200 U .0.200 0.0800 QT ~i;iiii~ii~iii! 0.600 0.240 QT 0.560 JD 0.600 0.240 QT 0.200 U ’0.200’ 0.0800 QT 0.200 U 0.200 0.0800’ QT

Aluminum ~. ’ ~ 200~. QC, NJPQL : NA .~ ~!i! ~:’".~i92.0 28.0 QT !~iiiiiiii ii~ii! 92.0 28.0 QT ~i~i :i~ii 92.0 28.0 QT 92.0 U 92.0 28.0 QT ~ii~ !~i! 92.0 28.0 QT

-.; Barium 2,000 McL, QC, MCLG ~1,000. 23.0 J 200 3.00 QT 43.0 J 200 3.00 QT 40.0 J 200 3.00 QT 6.20 J 200 3.00 QT 13.0 3 200 3.00 QT
.-!
¯ ..-.Beryllium - 4 ~CL, MCLG ~ NA 2.00 ’U" 2.00 0.540 QT 2.00 U . 2.00 0.540 QT 2.00 U 2.00 0.540 QT 2,00 U 2.00 0.540 QT 0.560 J 2.00 0.540 QT

:
Boron 600 HA : NA 24.0 J 200 21.0 QT 33.0 J 200 21.0 QT 35.0 J 200 21.0 QT 34.0 J 200 21.0 QT 32.0 J 200 2i .0 QT

Cadmium ’, "4 QC 100 0.390 J’ . 2.00 0.280 QT 0.490 J 2.00 0.280 QT ¯ 2.00 U 2.00 0.280 QT - 2.00 U 2.00 0.280 QT 0.:390 J 2.00 0.280 QT

Calcium 400,000 /~DI i NA 3,400 J 5,000 250 QT 7,400 J 5,000 250 QT 7,100 J 5,000 250 QT 7,800 J 5,000 250 QT 6,800 J 5,000 250 QT

Chromium 100 MCL,.QC, MCLG ~ 50 10.0 UJ 10.0 1.40 QT 2.10 J 10.0 1.40 QT 10.0 UJ 10.0 1.40 QT 10.0 UJ 10.0 1.40 QT . 21.0 J ..10.0 1.40 QT

Cobalt 2,200 RBC ~ i NA 50.0 U3 50.0 1.30 Q.T 50.0 UJ 50.0. 1.30 ~T 50.0 UJ 50.0 1.30 QT. 50.0 UJ 50.0 1.30 QT 1.70 J 50.0 1.30 QT

Copper 1,000 QC, NJPQL ~ NA 9.00 U 9.00 4.20 QT ~. 28.0 _J 9.00 4.20 QT 11.0 J 9.00 4.20 QT 9.00 U 9.00 4.20 QT 13.0 9.00 4.20 QT

NA 140 100 88.0 QT-*~" "’"ii:i~ii.iiii~iii 100 88.0 QT iii.!~:-~--ii~.~!I.’’’--’’’’’’" 100 88.0 QT 100 U .100 88.0 QT i~i~~iii!i~ii 100 88,0 QTIron 3O0 QO
Lead 10 NJPQL 50 3.00 U 3.00 2.50 QT 5.10 3.00 2.50 QT 3.00        U 3.00 2.50 QT 3.00 U . 3.00 2.50 QT 5.70 3.00 2.50 QT

Magnesiurri 80,500 ADI. NA 930 J 5,000 30.0 QT 2,400 J 5,000 30.0 QT 2,300 J 5,000 30.0 QI~ 1,600 J ’ 5,000 30.0 QT 1,800 J 5,000 30.0 QT

Manganese 50 QC NA .. 5.80 J 15.0 0.900 QT i~i~iii .i!ii~iii 15.0 0.900 QT iii~iiii ~ii 15.0 0.900 QT 1.00 J 15.0 0.900 QT }:iiii~i}iliii ~i 15.0 ,0.900 QT

Mercury 2 MCL, QC, MCLG "2.0 0.0920 U 0.0920 0.0690 QT 0.0920 U 0.0920 0.0690 QT 0.0920 U 0.0920 0.0690 QT 0.230 J 0.0920 0.0690 QT 0.370 J 0.0920 0.0690 QT

Nickel 100 QO " NA 2.50 J 40.0 2.20 QT 40.0 U 40.0 2.20 (~T 40.0 U 40.0 2.20 QT : 40.0 U 40.0 2.20 QT 16.0 J 40.0 2.20 QT

Pot&ssium, ,100;000 ADI ’ NA 970 J 5,000 41.0 QT 830 J "5,000 41.0 QT 650 J 5,000 41.0 QT 550 J .5,000 41.0 QT 750 J 5,000 41.0 QT

Silicon ’ --- NA i NA 3,510 500 42.3 QT 4,700 500 .42.0 QT 3,900 500 42.0 QT 5,100 500 42.0 QT " 5,700 500 42.0 QT

Sodium . 50,000 QC ¯ NA 1,400 J 5,000 630 QT 2,100 J 5,000 630 QT 2,000 J 5,000 630 QT 2,600 J 5,000 630 QT 1,800 J 5,000 630 QT

Strontium ’ 4,000 HA NA 16.0 5.00 0.280 QT 21.0 5.00 0.280 QT 22.0 5.00 0.280 QT " 17.0 5.00 0.280 QT 19.0 5.00 0.280 QT

Titanium 150,000 RBC ’ NA 50.0 U 50.0 - 6.30 QT 38.0 J 50.0 6.30 QT 12.0 J 50.0 6.30 QT 50.0 U 50.0 6.30 QT 40.0 J 50.0 6.30 QT

Tungsten --- ! NA NA 1.00 J 5.00 " 1.00 QT 5.00 U 5.00 1.00 QT 5.00 U 5.00 1.00 QT 5.00 U 5.00 1.00 QT 5.60 5.00 1.00 QT

Vanadium 260 RBO NA 50.0 U 50.0 ¯ 0.820 QT 3.20 J 50.0 0.820 QT 1.50 J 50.0 0.820 QT 1.50 J 50.0 0.820 QT 3.50 J 50.0 0.820 QT

Zinc 5,000 QC NA 25.0 J 20.0 : 12.0 QT 110 20.0 12.0 QT 82.0 20.0 12.0 QT 20.0 U 20.0 12.0 QT 16.0 J 20.0 12.0 QT

Zirconium --- NA "NA 5.00 U 5.00 1.00 QT 5.00 U 5.00 1.00 QT 5.00 U 5.00 1.00 QT 5.00 U 5.00 1.00 QT 5.00 U 5.00 1.00 QT
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TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L; Rads - pCi/L)
PICATINNY ARSENAL

Analytical Results
Sample ID:                                  OD-5A                            OD-6A

: Date Sampled: 04/17/02 04/17/02
Depth Sampled (ft): 10.0 - 15.0 10.0 - 20.0

’~ .........I I ~ RCRA Maximum I I I I I I I I.¯ LOC (a): Source ....... ¯ . " .

............................................................................ "~"’="~"=~-’~="~-’=-~’~=-" ........."-’,’.’~.’~==-~’~-’-~’-~’~===~=====~.’~=." ........ " ............"~ ~:’:~<’:’:’:’:.: *:~-:-:’:-:*:-:-:~-:-:-:-:-:-:-:-:-:.:-:-: ~-:-:-:-:~-:,::: ~-:-:.:.:::: :::::::: :::::: :::::: 5:::: :::~.::::: ::::: ::::: :-’:::: 55:::-:::::::::: ~:: ~5:::: :::::: 5: ::::::::::::::::::::::::::::::: 5::: ~.:.::~::.::.:~: ~::: ::::: ::::::.:: ~:’::’~ ::’:i:.::’~:i::.::’:’~:’~:~::.: ~:~:!:~:~: ::::::::::::::"

2,2’,4,4’,6,6’-Hexanitrostilbene : --- ; N/k ; NA ¯5,400 UJ 5,400 400 CNSWC 5,400 UJ ¯ 5,400 400 c~swc
HMX , 400 HA NA 0.500 U 0.500 0.100 QT .0.270 J 0.500 0.100 QT
RDX .° . 0.61 .RBC , NA 0.500 U 0.500 ¯0.130 QT 0.330 J -0.500 0.130 QT

: ; NA 0.200 U 0.200 0.0800 QT 0.200 U 0.200 0.0800 ¯ QT2,4,6-Trinitrotoluene 2" HA .:, . ¯

Aluminum

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Silicon

Sodium

Strontium

Titanium

Tungsten

Vanadium

Zinc

23rconium

200 ¯~C, NJPQL

2,000 MCL, QC, MCLG

4 M, CL, MCLG "

600 HA..

4 QO

400~000 .ADI

100 MOL, QC, MCLG

¯ NA
1,000

~ NA

68.0 J ¯200 3.00 QT 40.0 J 200 3.00 QT

0.640 J :2.00 0.540 QT ¯ 0.740 J 2.00 ¯0.540 QT
26.0 J 200 21.0 QT 25.0 J 200 21.0 QT
0.280 J 2.00 0.280 QT 0.550 J 2.00 0.280 QT

3,200 J 5,000 250 QT -2,500 J 5,000 250 QT
10:0 J 10.0 1.40 QT 6.00 J 10.O 1.40 QT

7~30 J 50.0 1.30 QT 3.80 J 50.0 1:30 QT

19.0 9.00 4.20 QT 6.40 J 9.00 4.20 QT

5.00 3.002.50 o-r 3.00u 3.00 2.50 o-r
2,600 5,00030.0 ..~60 5,000 30.0

15.00.900 38.0 t5.0 0.900
0.0920 U 0.0920 0.0690 QT "0.0920 U 0.0920 0.0690 QT

,NA

.100

¯ NA

50

NA

NA

NA

50

NA

¯ NA

2,200 RBC

~,000 QC, NJPQL

300 ; QC

10 NJPQL

80,500 ADI

5O QC

¯ 2 MCL, QC, MCLG ¯ 2.0

14.0 J 40.0 2.20

2,000 J 5,000 41.0

7,350 500 42.3

4,100 J 5,000 630

21.0 5.00 0.280

69.0 50.0 6.30

1.90 J 5.00 1.00

11.0 J 50.0 0.820

60.0 J 20.0 12.0

2.70 J 5.00 1.00

QT 9.00 ¯ J 40.0

QT 530 J 5,000

QT 2,850 500

Q1~ 1,000 J 5,000

QT 14.0 5.00

OT 50.0 U 50.0

QT 1.20 J 5.00

QT 50.0 U 50.0

QT 75.0 J 20.0

QT 5.00 U 5.00

2.20 QT

41.0 QT

42.3 QT

630 QT

0.280 QT

6.30 QT

1.00 QT

0.820 QT

12.0 QT

1.00 QT

100 . QC

.100,000 ADI

-- NA

50,000 QC .

4,000 HA

i~50,000 RBC

,-- NA

26O RBC

5,000 QC

--- NA

NA

NA

NA

NA

NA

NA

NA

NA
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TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L; Rads - pCi/L)
PICATINNY ARSENAL

Analytical Results
Sample ID:                                OD-I,~ OD-2A OD-2ADUP OD-3A OD-4A

Date Sampled:                           04/17/O2 04/16/02 04/16/02 04/16/02 04/16/02
Depth Sampled (ft): 5.0 - 10~0 10.0 - 15.0 10.0 - 15.0 10.0 - 15.0 10.0 - 15.0

¯ RCRA Maximum .~
I

Chloride ’ " ’ :250,000 QC NA .1,000 "" ’1,000 t’- 170 QT 1,730 "1,000 170 QT 1,730 1,000 170 QT 2,410 t,000 170 QT" 1,180 1,000 170 QT

Fluoride 2,000 QC NA . 107 J 1,000 ~ 15.0 QT 63.2 J 1,000 15.0 QT 63.2 J 1,000. 15.0 ’ QT : 65.1 J 1,000 15:0 QT 45.5 J 1,000 15.0 QT

Nitrate . ’ " .10,000 MCL, QC, MCLG NA 67.0 J 500 : 20.0 QT .160 J 500 20.0 QT 140 J 500 20.0 QT 71.5 J 500 20.0 QT 80.6 J 500 20.0 QT

Perchlorat~, - "- ; 18 AL NA ~5.00 ’U 5.00 ~ 2.00 Q.:F 5.20 5.00 2.00 QT 4.40 J 5.00 2.00 QT 5.00 U 5.00 2.00 " QT 5.00 U 5.00 2.00 QT
Ptlosphorus "- --- NA NA .100 U 100" ;" 11.0 Q:I 120 R 100 11.0 QT - 38.0 R 100 11.0 QT . 19.0 R 100 11.0 QT 230 J 100 11.0 QT
Sulfate t . ’ .... 250,000 QC NA 8;040 1,000 . 380 Q~ 10,400 1,000~ 380 QT .10,300 1,000 380 QT 9,:730 1,000. 380 QT . 10,300 1,000 380 QT

Uranium-234 ’. .... NA ¯ NA 0.111 J 0.0920 0.0920 QT (~=160 J 0.150 0,i50 QT O.0170 U 0.100 0.100 QT 0.0500 U 0.1:~0 O.130 QT .0.620 J 0.140 0.140 QT
Uranium-238 "" , --= .. NA NA’ ’0.0650 U 0.120 O.120. Q~r 0.0610 U 0.170 0.170 QT 0.0930 U 0.130 0.130 QT O.110 U 0.130 0.130 QT    1.21 0.0800 0.0800 QT
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TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L; Rads - pCi/L)
PICATINNY ARSENAL

Analytical Results
Sample ID: OD-5A OD-6A

Date Sampled: 04/17/02 04/17/02
~ Depth Sampled (ft): 10.0 - 15.0 10.0 - 20.0

¯ . RCRA Maximum I I

Chloride

Fluoride

Nit~:ate "

Perchlorate~

Phosphoru~

250,000

¯ 2,000

~ 10,000.

18

Sulfate

QC,

QC

MCL, QC, MCLG

NA 2,480 i 1,000 170 QT 1,080 1,000 170 QT
NA 51.5 J 1,000 15.0 QT 67.6 J 1,000 15.0 QT

NA 500 U 500 20.0 QT 21.3 J 500 20.0 QT
NA 5.00 U 5.00 2.00 QT 5.00 U 5.00 2.00 QT

NA. 1 ~0 100 11.0 QT 22.0 J 1 O0 11.0 QT¯
NA 9,270 1,000 :380 QT "1    8,120 .1,000 380 QT.250,000 ~ QC.

Uranium-234 i --- ¯ ’ I~A . NA 0.0650 J 0.0590 0.0590 .QT 0,300 J I 0.250 0.250 QT
Uranium-238 .~" NA NA 0.0430 U 0.0580 0.0580 QT 0.0800 U 0.200 0.200 QT.

(a) See the "ARARs and Other Guidance.to be Considered for Picatinny Arsenal Groundwater" table for a complete list of LOC values. Groundwater samples were compared
to the lower of¯theFederal.MCLs, the New Jersey St&te,MCLs, the New Jersey Groundwater Quality Criteria or PQLs (whichever is higher), or any non-zero Federal MCLG. If
the above arenot ~vallable groundwater comparison crit~ri.a are based on the lower of the following TBC: Federal Drinking Water Health Advisories or USEPA Region III Tap
Water (noncarcinogenic or carcinogenic 10-~) RBCs.

(b) Maximum concentration criteda established in 40 CFR Part 264 Subpart 264.94.

Bolded and shaded values indicate the detected result is above the Level of Concern (LOC).
ADI = Allowable Dally Intake
AL = Action Level.
CNSWC = Crane Naval Surface Warfare Center
HA = Federal Drinking Water Standards and Health Advisories
MCL = Federal Maximum Contaminant Level
MCLG = Federal.Maximum Contaminant Level Goal
NA = No value available.
NJPQL = New Jersey State Practical Quantitation Limit
Q = Flags/Qualifiers (QA/QC):

D = Result was obtained from the analysis of a dilution.

J = Detect, value is an estimate of the concentration.
R = Rejected resu!t, value should not be used for any purpose.
U = Non-detect, value is the detection limit.

QC = New Jersey Groundwater Quality Criteria
QT = Quanterra Laboratories, Inc.
RBC = USEPA Region III Tap Water Risk Based Concentration
RL/EQL = Reporting Umit/Estimated Quantitation Limit
SQL = Sample Quantitation Limit
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