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DEPARTMENT OF THE ARMY ..
UNITED STATES ARMY TANK - AUTOMOTIVE AND ARMAMENTS COMMAND
ARMAMENT RESEARCH, DEVELOPMENT AND ENGINEERING CENTER
PICATINNY ARSENAL, NEW JERSEY 07806-5000

April 09, 2003
Environmental Affairs Division

SUBJECT: Submittal of RCRa Subpart X Permit Monitorihg, Round E
for Supart X Permit Application, U.S. Army Research Development
-and Engineering Center, Picatinny Arsenal, 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 Permit Monitoring, Round E.” The sampling was
performed on September 18 & 19 of 2002 and represent the first
semi-annual event after the one year of quarterly sampling as was
presented in the letter of December 12", 2002.

We realize that the NJDEP is considering our responses to
comments in your January 2™ 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 sampling 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,

éﬂégﬁ Solecki Chief,

Environmental Affairs



Copies of Letter Furnished:

Greg Zalaskus, NJIDEP



I certify under penalty of law that this document
and all attachments were prepared under my
"direction or supervision according to a system
desigrned 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 gathering 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. '

422%;?//‘///§2;ZZ;’147 Date: April 09, 2003,

Mr. 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 fo test large and small caliber weapons, am‘muniﬁon, 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 submitted 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 was revised 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 1998 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 -April 2000 to verify -
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 fo October 2900 (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 containéd in the revised permit application (Nov. 2000), groundwater
samples also be analyzed for VOCs with additional compounds, SVOCs with additional
compounds, and pesticides/PCBs 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, 2001b). The second quarter of
groundwater sampling was performed from September 25 to 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 conducted 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, 2002¢).

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 statlstlcally 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 the compounds retained
for future sampling events along with an explanation for its continued analysis.
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Table 11 .
Compounds Eliminated from the RCRA GW Monitoring Program
at the Open Detonation Area, Picatinny Arsenal, New Jersey

2 No concentrations detected above LOCs. *
TCL Semivolatile Organic Compounds 2 No concentrations detected above LOCs.

2

2

Additional Alcohol Compounds

No concentrations detected above EQLs.
No concentrations detected above EQLs. .

Diphenylamine, aniline, carbazole
TCL PCBs/Pesticides and Mirex
" Organophosphorous Pesticides-

(malathion and diazinon) 4 No concentrations detected above EQLs.
Exotic Explosives
(DEGDN, TEGDN, TMEDN, DATB, HNS) 4 No concentrations detected above EQLs.
Nitroesters - nitrocellulose, nitroguanidine,
nitroglycerine _ 4 No concentrations detected above EQLs.
LOC exceedances are below background
TAL Metals 4 threshold values.

Additional Metals (boron, titanium, silicon,
molybedenum, tin, tungsten, strontium,

zirconium) 4 No concentrations detected above LOCs.
Cyanides 4 No concentrations detected above EQLs.
Anions ' 4 No concentrations detecied above LOCs.

Notes -

LOC = Level of Concern.

EQL = Estimated Quantitation Limit.

' - 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.

DRAFT 7 MARCH 2003



Table 1-2 '
RCRA Groundwater Monitoring Program
at the Open Detonation Area, Picatinny Arsenal, New Jersey

Baseline Explosives

RDX detected above LOC in each round.

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

Perchlorates method.
Lead detected above LOCs during previous samplirig events
Lead using the bailer method.

- DRAFT
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2.0 PHYSICAL CHARACTERISTICS

21  Topography/Surface Water 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 varies 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 3 feet in depth. Green Pond Brook flows to the south along the valley axis at a
steep (approx. 8:1 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 amounits of clay. This variable 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
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 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, plagioclase 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.
Potentiometric 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 into the 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 during well
development of the Site 8 wells. Flow rate (Q) and drawdown (h, — 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
T =33.6( o )
, h

0

This formula utilizes a correlation coefficient of 0.67 for the empirical relationship between
transmissivity and specific capacity, which is derived 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 ff/day from OD-5A, to 618.3 fté/day from OD-2A. Hydraulic conductivity values, based on
these transmissivity results and a theoretical aquifer thickness of 30 feet, ranged from 8.20 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 during 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 ft¥/day and 33.33
ft/day respectiully, 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 ft/day for hydraulic conductivity, and 246.1 ft%/day to 1,000 ft*/day for aquifer transmissivity.
These values are typical for the types of sediments identified during 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 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 mi/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), oxidation/reduction
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 mi/min. Pre-preserved, laboratory-supplied sample botties 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 (explosives 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 Arsenal Facility-Wide Field
Sampling Plan, (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

WellID| OD-1A OD-2A OD-3A OD-4A OD-5A OD-6A
NJ Permlt No.| 22-33305 22-33306 22—33308 22-37389 | 22-37390
| Depth To Water (ft. 7.06 2.98 0.39 2.06 3.98 10.44
bgs) ,
Well Depth (it. bgs) 13.71 12.51 11.45 11.60 19.54 21.16
Purge Rate (ml/min) 500 500 500 500 500 500
Volume Purged (liters) 250 17.5 17.5 20.0 45.0 20.0
Sample Depth (ft. bgs) 10.00 8.00 6.00 6.00 14.00 17.00
INITIAL
PARAMETERS
pH| 536 570 6.00 5.76 5.88 5.18
Temperature (°C) 15.50 20.12 12.85 14.34 17.29 16.77
Conductivity (pS/cm) X 149 74 : 87 91 63
Dissolved Oxygen 6.96 4.27 13.57 - 8.84 -
(mglL)
Redox (mV) 184 128 224 - 259 55.2 171
Turbidity (NTU) 3.0 0.8 0.0 569 100 128
FINAL PARAMETERS :
Ph 5.53 574 5.98 5.91 5.92 5.84
Temperature (°C) 15.08 20.156 13.12 15.15 16.46 16.75
Conduectivity (1S/cm) 83 149 75 68 92 74
Dissolved Oxygen - 2.34 11.19 - 3.32 -
(mglL) ,
Redox (mV) 216 113 222 242 34 127
Turbidity (NTU) 0.0 0.0 0.0 9.0 . 1.3 941
— Dissolved oxygen readings from the water quality analyzer were inaccurate.

3.3 Quahty Control Samples

Quality Control (QC) samples were collected during the field mvest:gatlon 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 during Round “E” of the
Picatinny Arsenal, Subpart X RCRA Permit Monitoring program:

o Rinsate Blank sample GW091802R1 was collected for the groundwater samples by
pumping analyte-free water through Teflon-lined tubing, using a decontaminated two-
inch adjustable fate Grundfos pump, into the applicable sample containers. This
sample’ was collected on September 18, 2002.

e Trip Blank samples GW091802T1 and GW091 902T1 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 criteria 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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4.0 CHEMICAL ANALYTICAL RESULTS

4.1 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 detected in 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 VOC 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 pg/L at OD-1A. The LOC for HMX is 400 pg/l. RDX concentrations ranged from an
estimated level of 0.19 pg/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 Hg/L), and OD-4A (3.0
Hg/L) 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 pg/L to 5.5 pg/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 pg/L and in OD-6A at 19 pg/L, which exceed the LOC of 10
ug/L. The arsenic concentration reported in OD-BA was 22 pg/L, which is above the LOC of 8
pg/L. However, the arsenic and lead concentrations are below the RCRA Maximum Contaminant

Standard for lead and arsenic, 50 pg/L. '

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

Radiological analyses for gamma spectroscopy, uranium isotopes, and radium-226 and its
daughters were also conducted at the request of PTA’s Radiation Protection Office fo 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 isotopes 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 pCilL, 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/lL), 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). Perchiorates and lead, which were detectéd above LOCs in
Round E, will be retained for analysis during 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 the 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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TABLE 4-1

GORGE QUARTERLY SAMPLING
SUMMARY OF CHEMICALS DETECTED IN RINSE BLANK (ng/L; Rads ~ pClIL)

PICATINNY ARSENAL

Sample ID:
Date Sampled:
Depth Sampled (ft):

Analytical Results

GW081802R1
09/18/02

Result

Vanadlum

Cadmxum J 0.280 QT
| cobatt 1.10 J 50.0 0.740 | ar
| Potassium 170 J 5,000 23.0 ar

J

Q= FlagsIQuahﬁers (QA/QC)

J = Detect, value is an estimate 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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FIGURE 4-1
RDX Concentrations over Time in
0D-2A and 0D-4A

OD-2A RDX Concentrations
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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 program was developed and submitted to NJDEP for
approval in December 2002 (IT, 2002d). The next semi-annual groundwater samphng 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) prior to the next samphng event. The groundwater sampling will be resumed two weeks
- after resolution of the issues outlmed in NJDEP correspondence to Picatinny Arsenal dated
January 2, 2003.
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TABLE 4-2
GORGE QUARTERLY SAMPLING :
SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (ug/L; Rads - pCill)

PICATINNY ARSENAL
i Analytical Resuits

Sample ID: . . OD-1A OD-2A ODB-3A OD-4A OD-5A OD-6A

Date Sampled: 09/18/02 09/18/02. 09/18/02 ‘ 09/18/02 09/19/02 09/19/02
Depth Sampled (ft): 5.0-10.0 10.0- 15.0 10.0 - 15.0 10.0-15.0 10.0-15.0 10.0-20.0
_ RCRA Maximum ‘ | : o

LOC (a): Source Concentration : ;
: Limit (b): SQL |Lab| Result |Q|RUEQL{ SQL.{Lab] Result |Q{RUEQL| SQL |Lab} Result |Q|RUEQL| SQL |Lab| Result |Q|RUEQL| SQL jLab] Resut  Q RI/EQL| SQL |Lab

0.500 | 0.100 | QT
0.500 | 0.130 | QT

0.500 | 0.100.

0.450 | J 180 |J ;
0.500 | 0.130 | ar]. 0500 |U| 0500 | 0.130 | QT

0.190 | J

Aluminum

Quality Criteria, NJPQL NA

! e 920 | 57.0 |ar] 180 92.0 | 57.0 |ar| 920 |u] 920 | 570 |aT 920 | 570 |aT
Arsenic 8 NJPQL 50.0 | 270 |J| 400 | 210 |ar] 230 [J] 400 | 210 |ar] 260 [J| 400 | 210 |or 400 i 210 ot
Barium 2,000 | MCL, Quality Criteria, MCLG | 1,000 520 [J| 200 | 0940 |ar| 130 |J| 200 | 0.940 |ar| 7.00 |J| 200 | 0.940 | QT 200 | 0.940 | Qt
Beryliium 4 MCL, MCLG NA 200 |Uj 200 | 0600 ar] 200 |{uU| 200 | 0600 |ar| 200 U] 200 | 0600 | QT 2.00 : 0.600 | QT
Cadmium 4 Quality Criteria v 100 0.590 |J| 2.00 | 0.280 |ar| 0.600 {J| 2.00 | 0.280 |ar]| 2.00 U] 2.00 | 0.280 | QT 2.00 ; 0.280 QT
Calcium 400,000 ADI NA 7,800 |J| 5000 | 59.0 |or| 10,600 |J| 5000 | 59.0 {ar| 7,900 |J| 5000 | 59.0 |aT 5000 . 59.0 |QT
Chromium 100 | MCL, Quality Criteria, MCLG 50 550 |J| 100 | 150 |ar] 100 |u| 100 | 150 far| 280 |J| 100 | 150 |ar 10.0 . 150 |aQr
Cobalt 730 RBC , NA U| 500 | 0740 laT| 280 {J| 50.0 | 0.740 |ar| 1.00 {J| s0.0 | 0.740 | aT]. 50.0 | 0.740 | QT
Copper 1,000 Quality Criteria, NJPQL NA J J 0 |ar| 210 |J| s00 | 1.70 |ar] 9.00 | 170 |aT
fron 300 Quality Criteria NA ar| 420 |J| 100 | 420 |ar 100 | 420 QT
Lead 10 NJPQL 50 ar| 3.00 jU| 3.00 | 1.60 |QT] 3.00 ;| 1.60 ,QT
Magnesium 80,500 ADI NA ot 1,700 | J| 5,000 | 350 |aT 5000 | 350 {-QT
Manganese 50 Quality Criteria NA 5 Qr| 120 | J| 150 | 0.680 | QT ) 15.0 | 0.680 | oT
Mercury . 2 | MCL, Quality Criteria, MCLG 2.0 0.0920 | U ar ] 0.0920 | U} 0.0920 | 0.0870| T} 0.170 0.0920 | 0.0870 | QT § 0.0920 | U| 0.0920 0.120 0.0920 ‘ 0.0870 | QT
Nickel 100 Quality Criteria ‘ NA 6.90 |J ar| 3.10 {J| 400 | 290 |ar] 480 |J| 400 | 290 |ar| 6.80 |J| 400 oty 750 iJ| 400 ; 290 |ar
Potassium 100,000 ADI NA 480 1J ar| 600 {J] 5000 | 23.0 |ar| 1,100 |J] 5000 | 230 |ar] 660 |J| 5000 ar| 600 iJ| 5000 @ 230 |ar
Silver 1 2 NJPQL 50 400 |U jar] 400 ;U] 400 | 0980 |ar| 400 |U| 4.00 | 0880 |ar] 4.00 |U| 4.00 ar] 170 iJ]| 400 ! 0980 |ar
Sodium 50,000 Quality Criteria NA 3,300 |J ar| 2,00 {J| 5000 | 360 !ar] 1,700 |J| 5000 | 360 |aQr| 5,000 5,000 ar| 1,800 :J| 5000 : 380 |ar
Vanadium o 260 RBC NA 240 |J ar| 500 |U J 120 {J]| 500 ar| 180 {J| 500 QT
Zinc Quality Criteria U art ' 20.0 QT

Ammonia Quality Criteria ! 34.0 jar | aT

Chloride 250,000 Quality Criteria NA 3,860 1,000 | 940 [ar| 4810 1,000 | 940 ‘ar| 2520 | | 1,000 | 940 jar| 1,250 1,000 | 840 |ar| 4,010 1,000 | 940 lar| 1,320 1,000 | 940 [ar
Fluoride 2,000 Quality Criteria ' NA 180 |J| 1,000 | 390 ;ar] 800 J| 1,000 | 390 iar| 500 |J] 1,000 | 390 {ar] s0o0 [J]| 1,000 | 390 [ar] 400 [J| 1,000 [ 390 [ar] 100 !J] 1,000} 390 |ar
Nitrate 10,000 | MCL, Quality Criteria, MCLG NA 500 |u| s00 | 7.60 |ar| 150 [J| 500 | 7.60 jar| 400 [J] s00 | 760 [ar| 140 [J] s00 | 7.60 jor] s00 Ju| s00 | 760 Jar| 110 [J| s00 T 760 [ar
Perchlorate 18 AL NA a4 200 [or] 112 400 | 200 [ar| 400 (U] 400 | 200 [ar] 670 400 | 200 far] 400 fu| 400 | 200 [ar| 400 Ju] 400 [ 200 |ar
Phosphorus - NA NA 100 [u| 100 | 150 |or| 390 |J| 100 | 150 iav| 310 {J| 100 | 150 iar| 2900 [D| s00 | 750 iar| .59.0 {4 100 | 150 |{ar| 16000 ID} 2000 | 300 [ar
Sulfate 250,000 Quality Criteria NA 12,700 1,000 | 110 |or| 9,440 1,000 | 110 lar| 9440 | | 1,000 | 110 . ar| 10,600 1,000 | 110 larj 12,000 | 1,000 | 110 |or| 8550 . | 1,000 | 110 |ar
SSHiipgieals E e S e ‘ e e ‘“ : e = =
Bismuth-214 - NA NA 36.0 |UJ 530 | 53.0 [or] 590 [J] 51.0 | 510 ‘ar| 162 [J] 780 | 780 [ar| 270 |J| 930 | 930 |or] 410 juJ 480 | 480 |ar] 378 ;J] 310 | 310 lar
Lead-214 - A NA ~ NA 540 {J| 470 | 470 |ar] 360 [uJ 480 |'48.0 |or| 166 (J| 210 | 210 [ar] 196 [J| 280 | 28.0 [ar| 650 [u| 260 | 260 [ar| sse {J| 320 | 320 {ar
Radiurn-226 5 MCL NA 0250 [U]| 0300 | 0.300 |or| 0330 |J] 0220 | 0.220 |ar] 0.140 [U] 0:220 | 0.220 [ar| 0230 |J| 0220 | 0.220 | ar|-0.0400 [U| 0.240 | 0.240 [ar| 0.280 (4| 0.230 | 0.230 I at
Uranium-234 - NA - NA 0110 U] 0.140 | 0.140 | at| 0.0500 {u| 0.130 | 0.130 [t 0.0650 {U] 0.140 | 0.140 { aT| 0.0900 |U| 0.150 | 0.150 | @t} 0.0750 [u| 0.120 | 0120 [aT| 262 0.160 | 0.160 [ ot
Uranium-235 — . NA “NA -0.0120{U| 0.170 | 0.170 | o} -0.00500 | U] 0.120 -|-0.120 { ot 0.0100 |U]| 0.160 | 0.160 | aT] -0.00800 U] 0.190"| 0.190 | ar| 0.0560 |U| 0.180 | 0.180 {ar]| 0.470 [ 4] 0170 [ 0.170 [T
Uranium-238 — NA ' NA 0.0190 JU[ 0.120 | 0.120 | at| 0.0660 |U| 0.140 |.0.140 | ar]0.0480 [U] 0.130 | 0:130 [ar| 0.190 |U| 0.250 | 0.250 | aT| 0.0370 {U| 0.0990 | 0.0990 ; Q7| 3.22 0.180 | 0.180 | QT

(a) See the "ARARSs and Other Guidance to be Considered for Picatinrly Arsénal Grouhdwater" table for a complete list of LOC values. Groundwater samiples were comripared to the lower of the Federal MCLs, the New Jersey State MCLs, thé New Jersey
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TABLE 4-2
- GORGE QUARTERLY SAMPLING
SUMMARY OF CHEMICALS DETECTED jN GROUNDWATER (ug/L; Rads - pCilL)

PICATINNY ARSENAL
: Analytical Results
Sample ID: OD-1A OD-2A OD-3A OD-4A. OD-5A OD-6A
Date Sampled: 09/19/02 09/18/02 09/18/02 09/18/02 09/19/02 09/19/02
Depth Sampled (fi): . 5.0-10.0 10.0-15.0 10.0-15.0 10.0-15.0 10.0- 15.0 10.0 - 20.0
: _ RCRA Maximum i
LOC (a): Source Concentration o |
|Chemical , . Limit (b): Result |Q|RUEQL| SQL iLab Q| RUEQL| SQi .|Lab] Result | QfRUEQL| saL |tabl Result RUEQL| SQL |Lab] Result |Q|RUEQL RUEQL| SQL |L_ab

Groundwater Quality Criteria or PQLs {whichever is higher), or any non-zero Federal MCLG. If the above are not available, groundwater comparison cntena are based on the lower of the following TBC: Federal Drinking Water Health Advisories or USEPA

Region IIl Tap Water (noncarcinogenic or carcinogenic 10°%) 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 = Aliowable Daily Intake - MCLG = Federal Maximum Contaminant Level Goal
AL = Action Level _ NA = No value available,

HA = Federal Drinking Water Standards and Health Advisories NJPQL = New Jersey State Practical Quantitation Limit
MCL = Federal Maximum Coritaminant Level Q = Flags/Qualifiers (QA/QC):

DRAFT

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

J = Detect, value ns an estimate of the concentration.

R = Rejected resuit value should not be used for any purpose.

U= Non-detect, value is the detection limit. .
QC = New Jersey Groundwater Quality Criteria

QT = Quanterra Laboratones Inc.

18

RBC = USEPA Region Il Tap Water Risk Based Concentration
RUEQL = Reporting Limit/Estimated Quantitation Limit

SQL = Sample Quantitation Limit

' MARCH 2003
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Btate of Nefo Jersey

DONALD T. DIFRANCESCO Deparmment of Environmental Protection © Robent C.Shisn, It

. i Commissi

Acting Govemr - Division of Solid and Hezardous Waste ot
401 East State Street
P.O.Box 4147

Trenton, New Jersey 08625-0414

Tel. # (609) 292-9880

Fax. # (609) 633-9839
www.state al.us/dep/dshwihwif

Thomas J. Solecki
Chief, Environmental HAR 07 2ot
Affairs Division '

Department of the Ammy

U.S. Army Armament Research,

Development and Engineering Cenmter

Picatinny Arsenal, New Jersey 07806-5000

Re: . Interim Status Groundwater Mcnitoﬁng for the Open Detonation of Waste Explosives,
Department of the Army, U.S. Army Armament Research, Development and Enginecring
Center, Picatinny Arsenal, Federal Enclave Located in Morris County, USEPA 1D No. NJ3 210
020 704

Dear Mr. Solecki:

The New Jersey Department of Envirommental Protection (Department), Division of Solid and
Hazardous Waste, Bureau of Hazardous Waste and Transfer Facilitics (Bureaw) is in receipt of your
September 8, 2000, Ictier. The letter states that Picatinny Arsenal will perform groundwater sampling
at the open detonation range for the constituents listed in your September 8, 2000, letter in accordance
with the procedures of the PICATINNY ARSENAL FACILITY-WIDE FIELD SAMPLING PLAN
dated September 1998. Low flow sampling will be used for all of the constituents and New Jersey
approved bailer methods will be employed for a separate analysis of metals only. The letter also
requests concurrence with your interpretation that the interim stams open burning or detonation of
waste explosives is subject to 40 C.F.R. 265.382 and not 40 CF.R. Part 265, Subparts M or N and,
therefore, does not require groundwater monitoring provided it does not threaten human health or the
environment.

The Bureau concurs with your statement that the imterim status open burning and detonation of waste
explosives is subject 1o the requirements of 40 C.F.R. 265.382 and not 40 C.FR Part 265, Subparts M
or N. However, 40 C.F.R. 265382, in part, states that owners of operalors choosing to open burn or
detonate must do so in 2 manner thet does not threaten humian health or the environment.

New Jerzey is an Equal Opportunity Employer
. Recycled Poper



tJ

The Bureau has determined that, the operation of the open detonation range is a potential threat to
human health and the environment because the open detonation of waste explosives takes place
directly on the ground without the use of any engineering controls that would prevent the migration of
bhazardous waste or hazardous waste constituents to the sils or groundwater. Furthermore, in order for
the Bureau to determine if the unit is being operated in a manner that does not threaten human heaith
or the environment, 2s required by 40 C.F.R. 265.382, groundwster monitoring must be conducted.

In addition, the Bureau in conjunction with its support group, the Bureau of Gmoundwater Pollution
Abatement, has made the following determinations regarding its review of four rounds of groundwater
monitoring data collected at the open detonation range designated as Rounds A through D for the first
quarter through the fourth quarter, respectively, of 1999:

A) Roymd A

Class IIA groundwater quality criteria ‘have been exceeded for lead in downgradient
compliance monitoring well OD-3A. This criteria exceedence is also significantly greater than
the background monitering well sample concenations (Ses Attachment); and

Federal Lifedme Drinking Water Health Advisory criteriz for RDX have been exceeded in
background monitoring well OD-6A end the downgradient compliance well OD-4A. The RDX
concentration in the downgradient compliance monitoring well OD4A is greater than the
concentration in background monitoring well OD-6A. '

B) Round B:

Class IIA groundwater quality criteria have been exceeded . for lead in downgradient
compliance monitoring well OD-2A. This criteria exceedence is also significantly greater than
the background monitoring well sample concentrations (See Attachment);

Class IIA groundwater quality criteria bave been exceeded for arsenic and lead in downgradient
complience monitoring well OD-4A. These criteriza exceedences are also significantly greater
than the background menitoring well sample concentrations (See Attachment); and

Federal Lifetime Drinking Water Health Advisory criteria for RDX have been exceeded in
downgradient compliance monitoring wells OD-2A and OD-4A. The criteria excesdences are
also significantly greater then background monitoring well sample concentrations (See
Attachment). : ' , ,

C) Round C:

Class TIA groundwater quality criteria have been exceeded for cadmium, lead and ersenic in
downgradient compliance monitering well OD-2A. These criteria exceedences are also
significantly greater than the backsround monitoring well sample concentrations (See
Attachment); . - 3

Class 1IA groundwater quality criteria have been excesded for cadmium and lead in
downgradient compliance monitoring well OD-4A. These criteria exceedences are 2lso



significantly greater than the background monitoring well sample concentrations (See
Attacbmexit); and :

Federal Lifetime Drinking Water Health Advisory criteria for RDX have been exceeded in
downgradient compliance monitoring well OD-4A. This criteria exceedence is also
significantly greater than background monitoring well sample concentrations (See Attachment).

D) RoundD: ‘ -

" Class OA groundwater quality criteria have been exceeded for lead in downgradient
compliance monitoring well OD-2A. This criteria exceedence is also significantly greater than
the background monitoring well sample concentrations (See Attachment); '

Class. IA. groundwater quality criteria bave been exceeded for cadmium, lead and arseaic in
downgradient compliance monitoring well OD-4A. These criteria exceedences arc also
significantly grester than the background monitoring well sample concentrations (See
Anschment); and _ '

Federal Lifetime Drinking Water Health Advisory criteria for RDX have been exceeded in
downgradient compliance monitoring wells OD-2A, OD~<4A and OD-5A, These criteria
exceedences arc also significamtly greater than background monitoring well sample
concentrations (Ses Attachment).

In eddition, during 2 February 10, 2000, meeting Picatinny Arsenal presented data to the Department
indicating that the concentration of lead in the surface water adjacent o the open detonation unit is
abave surface water quality criteria.

The data referenced in A through D above indicates that a release of hazardous waste or hazardous
waste constituents has occurred from the open detopation renge. Furthenmore, the release has entered
the groundwater and has migrated to the subsurface environment and the surface water and may have
an adverse effect on human health or the environment.

Pleasc be advised that the Bureau has transferred the information listed in items A through D above to
the Bureau of Site Assessment for integration into the Department’s “Case Management Strategy™ for
assignment to the appropriate Bureau for any possible future Departmental action regarding this
matter. Please pote that this Bureau will not be the lead for oversight of any possible future
Departmental remediation of this release. .

Regarding your statement that the groundwater will be sampled for the constituents listed in your
September 8, 2000, letter in. accordance with the procedures of the PICATINNY ARSENAL
FACILITY-WIDE FIELD SAMPLING PLAN dated September 1998 using low flow sampling for all
of the constituents and New Jersey approved bailer methods for a separate analysis of metals only, the
* Bureau concurs that the above referenced procedures of the PICATINNY ARSENAL FACILITY-
WIDE FIELD SAMPLING PLAN dated September 1998 should be used. However, the Bureau does
not agree with the proposed list of constituents. Instead, the Burcau has determined that the
groundwater must be sampled and analyzed for the fallowing constituents listed in the PICATINNY
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ARSENAL FACILITY-WIDE FIELD SAMPLING PLAN dated September 1998 and other
constituents deemed appropriate by the Bureau:

Table 4-5 TCL Volatile Organic Compounds with Additional Compounds;

Table 46 Semivolatile Orgenic Compounds with Additional Compounds and o-
pitrosodimethylamine (NDMA); '

Table &7 TAL Metals with Additional Elements;
Table 4-8 Cyanides;

Table 4-10 Anions;

Table 4-12 Explosives with Additional Compounds and diphenylamine, diesthyleneglycol
diniwate (DEGDN), tricthyleneglycol dinitraté (TEGDN), wimethylencglycol dinitrate
(TMETN), 1,3-diamino-2, 4,6-trinitrobenzene (DATB), HNS, perchlorates, . white ‘and red
phosphorus, ammonium pirate and nitrate and nitrite (As nirogen);

Teble 4-13 TCL Pesticides/PCBs with Additional Compounds; and

Conventional Perameters: pH, temperature (°C), specific conductance (pS), dissolved oxygen
(mg/)) and nurbidity NTU). | |

The Department offers certifieations for the following SW846 Methods: 8330, 833 1, 8332 and 7580.
Therefore, if your facility chooses a commercial |aboratory for these anslyses, the laboratory must be
New Jersey certified for these methods. However, if your facility chooses 2 Federal Deparument of
Defense laboratory for these analyses, New Jersey certification of that laboratory is not required. In
addition, please note that white phosphorus can be measured directly by using SWe46 Method 7580.
Ammonium picrate can be analyzed in water by High Pressure Liquid Chromatography (HPLC). This
test can be used instead of analyzing for ammonia and picric acid individually. However, if ammonia
and picric acid are anslyzed, the facility must be able to demonstrate the relatonship of the
concentration of both compounds to the actnal molar ratio of ammonium picrate in the groundwater.

Based on the above determinations, Picatinny Arsenal must begin quarterly groundwater monitoring
during interim status at the open detonation range for the constituents listed above within three (3)
months from the date of this letter. Afier eight (8) quarters of groundwater monitoring data have been
collected and reviewed by the Department, the Bureau will reevaluate the constituents for which
sampling and analysis must be performed. All groundwater samples must be collected and apalyzed io
accordance with the procedures specified in the PICATINNY ARSENAL FACILITY-WIDE FIELD
SAMPLING PLAN dated September 1998. In 2ddition, the Burean requests that all future groundwater
monitoring and validation data for the open detonation range be sent to this Bureau within three )
months from the date of sampling. v :



Should you have any questions regarding this matter, please E-mail John P. Seomt of my staff at
jscoti@dep.state.ni.us or call him at (609) 252-9820.

Very wuly yours,

o
Anthony Fontana, Chief
Bureau of Hazardous Waste
and Transfer Facilities

EP58/JPS

Documert: PASUBX12

Atiachment '

C: Tracy Grabiak, BGWPA, with attachment
Joseph Marchesani, BGWPA, with attachment
James Kealy, BEERA, with attachment
Greg Zalaskus, BCM, with anachment
Kathleen Grimes, BEMQA, with attachment -
Jeff Sterling, BHWCE-Northern, with antachment
Barry Tornick, USEPA, Region I, with attachment
Stephen Shukaile, Meyor, Town of Dover, with attachment
Russel Felter, Mayer, Jefferson Township, with antachment
Harry R. Shupe, Mayor, Wharton Borough, with attachment
Joeseph Lebar, Mayor, Rockaway Borough, with attachment
Jobn P. Inglesino, Mayor, Rockaway Township, with attachment
Sandy Urgo, Mayor, Roxbury Township, with attachment
Paul Minenna, Councilman, Rockaway Township, with attachment
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State of et Jersey ‘ i -

DONALD T. DIFRANCESCD Department of Envicenmental Protection
" 4§1ng Gowmr:r Division of S!:ﬁd and Hazardous Waste
401 East State Streel
P.0.Box 414
Trenton, Now Jersey 08625-0414
Tel, # (609) 202-5880
Fax, # (609) 633-0835
werw gate.ni ns/dep/dshw/hed

Thomes J. Solecki g2 1 200
Chicf, Environmental
Affairs Division
Department of the Army
U.S. Army Armament Research,
Development and Engineering Center

Picatinny Arsensl, New Jersey 07806-5000

Re: Interim Status Groundwater Monitoring for the Open Detonation of Waste Explosives,
Department of the Army, U.5; Army Armament Research, Development and Engineering
Center, Ficatinny Arsenal, Federal Eaclave Located in Morris County, USEPA ID No. NJ3 210

020 704 . .
Dear Mr. Solecki: '

The New Jersey Department of Environmental Protecton (Depurtment), Division of Solid and
Hazardovs Waste, Buresn of Hazardous Weste end Transfer Facilitles (Bureau) i3 in receipt of your
May 3, 2001, letier. The letter contains comments on the Burcau’s March 7, 2001, letter regarding the
interim status groundwater monitoring requirements for the open detonation of waste explosives. The
Burean has reviewed the comments submitted and has made the following determinations:

1Hye)e)

']
s

A quanerly movitoring program will be committed 1o for all existing open detonation-wells for one

year for all constituents listed in the revised Subpart X permit gpplication. The resultant data will be
used {o develop 2 semi-annusl monitoring program in compliznce with 40 C.F.R. Pays 264, The four
quasters of moniloring data is also consistent with the State equivalent of 40 C.F.R. Part 270.

Rasponse

The Department does not agres that the Fedesal requirement i equivalent to the State requirement.
N.JA.C. 7:26E-6.1(g) requires eight quarters of monitoring aud, therefore, is more stringent than the
Federal 1cquirement, However, the Department agrees to grant @ variance to reduce the frequency of
monitoring from sight to four quarters provided the four quarters of monitoring are consecutive,

! ‘ : New Jorsey It en Squal Oppornunlty Employer
Recyeled Paper
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Regarding your statement that the resultant datg will be used to develop. & semi~annugl mopitoring
PIOETam in compliance with 40 CER. Part 264, Proposals to sample 1he monitoring wells at 5
decreased frequency wil only be considered by the Department after four corsecutive quarters of
monitoring data have beeq callected and reviewed,

Comments #2 ang 3

Ficatinny Arsenal wil] analyze the additiona] Parameters requested in your'lcttcr, which are not listed
in the Subpart X pemit npplication for the Srst two querters of the monitoring program. The following
perameters are not included in the Subpart X permit epplication:

2 TCL Volatiles ang additional compoynds, | '
Senti-valatile organic compounds with additiona] compounds and NDMA,
t)  TCI Pesticides/PCBs with additional compounds,

Analysis of these compounds Wll contimue if the regyltam data indicates Jevels ebove the detection
limit for that compound, - , | _

Response

i:\z écceplable provided .the detection limits have been approved by the Department., However, defection

»

its were not included ip your submitta], Therefore, pleese submit thic information, for the
Department’s review and &pproval, within thirty (30) days from the datg of this letter, _

. Lomment #4

New Jergay cerﬁ;ﬁed Iaberatories will be yseq for methads Tequiring State cermification,
Emné::

The Department concyrs with the commeps,

Commene # §

Groundwater sempling will be performed using low-flow meihodulogy thet was approved in the Field
Sampling Plag (¥SP) for all Parameters including the inorganics. The USERA: direetives and quidance

clearly maintoins the Superiority of low-flow methodology for Providing 2 representative saniple with



repard to evalnzting metal concentrations in groundwater. Decisions will not be based on the results of
anfiltered groundwater samples based on samples with traditional bailer methods.

Response

sampling that does not include conventional bailer sampling will be at your own. risk.

Comment #6

All date, mondtoring results and validation reparts will be submitted within ane hundred days after the
Jnst day of the quaierly sampling event This copforms with Picafinny Arsenal’s Pacility Wide
Saropling Plan (FSF) that wes submitied as part of the Subpart X permit application. Any subsequent
comments on the adequacy or completeacss of the FSP by the Department as part of the Subpart X
permit application process will pot lnvalidate the data from the sampling.

Low flow samapling Is acceptable os long 28 conventional bailer sampling is also conductzd, Any

Response

“The Department agrees that all data, monitoring results and validation reports may be submitted within
one hundrud days after the last day of the quatterly sampling cvent. However, the Department does not
agres that any subsequent comments 00 the adequacy or compleieness of the PSP by the Department as
part of the Subpart X permit application process will not invalidate the dafa from 'the sampling. ADy

m:rmd correspondence from the Department that is {ssued prior 1o amy sompling.- event must be
dhered 0.

Picatinny Arsenal shall conduct the first ound of quarlerly ground  sampling within thirty (G0
days from the date of this letter. The groundwater sampling and gnalysis shall adhere to the
requirements of this letier in conjunction with the Pureair’s letter of Mesch 7, 2001,

Should you have amy questions regarding this matier, please E-mail John P Scott at
jscoti@dep.state.ni.us or call him at 609-292-9880. '

Very truly youss,

Anthony Fontana, Chief
Bureau of Hazardous Waste
and Transfer Facilities
EP53/IPS
C:  Bary Tomick, USETA, Region I
Jefirey Sterling, BHWCE, Northern Region
Tracy Grabiak, GWPA
Document: PASUBX22



Exploswes

TABLE 1 )
GROUNDWATER MONITORING CONSTITUENTS FOR THE DETECTION MONITORING SYSTEM
' AT THE OPEN DETONATION AREA

'2 4- Dmltrotoluene

1,3-Dinitrobenzene

1,3,5-Trinitrobenzene

2,4,6-Trinitrotoluene

2,6-Dinitrotoluene

Cyclotetramethylene tetranitramine (HMX) 35.0 ng/L
Cyclotrimethylene trinitramine (RDX) 35.0 pg/L
N-Methyl-N-2,4,6-tetranitroaniline (Tetryl) TBD
4-Amino-2,6-dinitrotoluene TBD
2-Amino-4,6-dinitrotoluene TBD
Nitrobenzene TBD
2-Nitrotoluene TBD
3-Nitrotoluene TBD
4-Nitrotoluene TBD
Nitroguanidine TBD
Pentaerythritol 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
Trimethyleneglycol Dinitrate TMETN 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
Cobailt TBD
Copper _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 1 (CONTINUED)

GROUNDWATER MONITORING CONSTITUENTS FOR THE DETECTION MONITORING SYSTEM

Metals

AT THE OPEN DETONATION AREA

t—jf}’_ﬂ 3 ", .a,n;,:-:“ S NS _m-q— Rl e
T CompoelundSi T

Vanadium

Zinc

Boron

. Titanium

. Strontium

~ Zirconium

Silicon

Tin

Tungsten

Molybdenum

Semivolatile

Diphenylamine

Anions

“Perchlorate

TBD

No2-No 3 (as N)

10.0 mg/L

Ammonia

TBD

Whité Phosphorous

White Phosphorous

TBD

Red Phosphorous

Red Phosphorous

TBD

Legend:

ug/l.  micrograms per liter
mg/L  milligrams per liter
TBD To Be Determined

Revised 2000




TABLE B-1
GORGE QUARTERLY-SAMPLING

Quality Criteria

Q

RU/EQL

Result

15773

iy

Q| RUVEQL

SUMMARY OF CHEMICALS ANALYZED |y GROUNDWATER (ug/L; Rads - pCilL)
PICATINNY ARSENAL
: IRERE : Analytical Results
Sample ID: OD-1A OD-2A OD-3A - OD-4A OD-5A OD6A
Date Sampled: 09/19/02 05/18/02 09/18/02 09/18/02 09/19/02 09/19/02
- Depth Sampled (ft): , 5.0-10.0 10.0 - 15.0 10.0-15.0 10.0-15.0 10.0- 15.0 10.0 - 20.0
o . R RCRA Maximum ;
LOC (a): " Source Concentration » .
Chemical . ' _ Limit (b): Result |Q|R EQL‘ SQL |Lab|] Result |Q}RL/EQL Result [Q|RIVEQL| SQL |Labl Result SQL |Lab] Result | Q| RL/EQL Lab

saL |L

500 - NA -88.0 |J| 200 34.0 |ar X / 200 34.0 | aT 160 Ji 200 34.0 | QT
Chloride 250,000 [ . Quality Criteria NA 3860 | | 1,000 | 940 |ar| 4810 1,000 |ar} 2,520 1,000 | 94.0 |at| 1,250 1,000 | 940 |ar| 4,010 1,000 | 940 |aT 1,320 1,000 | 94.0 | ar
Fluoride 2,000 - Quality Criteria NA 180 | Jf 1,000 | 390 |ar| 800 |J| 1.000 ary 500 |J| 1,000 | 3.90 |at| 500 |J| 1,000 | 390 Qry 400 [Jf 1,000 | 390 jar] 100 |J[ 1,000 | 3.90 QT
Nitrate 10,000 | MCL, Quality Criteria, MCLG NA 500 JuU|] 500 | 760 [ar| 150 |J4] 500 1atf 400 |J] 500 | 760 |ar| 140 |J| 500 | 7e0 ary S00 U] 500 | 760 [arf 110 |J| s00 | 760 |ar
Nitrite 1,000 MCL, Quality Criteria, MCLG NA 500 [U[ 500 200 |aQr 500 500 QTf§ 500 |U| 500 20.0 | QT 500 500 20.0 ! Qrj 500 |Uj 500 20.0 | QT 500 Ul 500 200 | QT
Perchlorate 18 ' AL NA . . 200 |ar] 11.2 4.00 QT§ 400 iUl 400 | 2.00 [ar] 670 400 | 200 jaorf 400 |u| 400 | 200 |ar] 400 |U 400 | 2,00 |at
Phosphorus — NA NA 100 |u] 100 | 150 |ar] 3s0 |4 100 1ar} 310 |J] 100 | 150 |ar| 2900 [p| 500 | 750 |ar| 00 1Jf 100 115;.:)) g—: Le,sc;%o D f.ggg 333 2:
’ i iteri ! 10,600 ¥ '
2:::: ?so,qoo Quality Criteria NA 12700 | | 1,000 | 110 [ar] 9440 1ar} 9,440 1,000 | 110 |ar| 10 e R A
L RAHICTSHICIS L T ; ‘ - — :
Americium-241 — NA , jul 570 | 57.0 ] U 0 | 550 |at] -2.00 [U] 65.0 | 65.0 700 JUJ 270 | 27.0 Tar] 100 [U] 540 | 540 |ov 210 JU| 300 | 300 |ar
Bismuth-212 ~ — NA NA ~66.0 U] 120 120 | QT 44.0 |U] 180 ) 18()] QT 10,0 (U] 210 210 jQr] -400 U| 250 250 jaQrf 990 |u] 220 220 | QT —{10;0 Ui 200 200 | QT
Bismuth-214 - NA NA 36.0 |U) 530 | 530 |ar] 590 |J] 1.0 510 ot} 162" |J]| 780 | 780 |aT| 270 |J4| 930 930 ot 41.0 |ul 480 | 480 |ar| 378 | 4| 310 31.0 | ar
Cesium-137 - NA NA 0.200 JU] 140 | 14.0 Jar| 110 [u| 140 140 |arf 220 [U[ 180 | 180 |at| -0.400 |U 190 | 190 |arf -1.90 |u| 120 | 120 |ar| 120 Ul 230 | 230 |ar
Cobalt-60 - NA NA 110 (U] 160 | 160 |at{| -7.10 Jul 110 110 |ar|.-830 [U| 140 | 140 |at -0.500 |U| 210 | 210 |aT 570 U} 160 | 160 |ar] =200 |U| 220 22.0 |ar
Léad-212 —_ NA NA 26.0 JU] 220 | 220 {ar] -170 |u| 230 23.0; | ot -30.0 |U| 270 | 270 QTy -210 U] 240 | 240 |or] 150 |U| 250 | 25.0 QT{ -500 |U| 200 | 200 |ar
Lead-214 - NA NA 540 1J] 470 [ 470 [ar| ss0 UJ 280 480 |ar| 166 |J| 210 | 210 lar] 188 13 280 | 280 |arf €50 |J| 260 | 260 |ar| 358 | 4| 320 320 |ar
Radium-226 5 MCL NA 0.250 |UJ 0.300 | 0.300 |aT{ 0330 |J| 0220 | 0.220. arf 0.140 [u] 0220 0.220 jaT| 0230 |J| 0220 | 6.220 1QT} -0.0400 | U| 0.240 | 0240 | a1} 0:250 | J| 0.230 | 0.230 | ot
Radium-228 — NA NA 0440 U] 0870 | 0.870 |ar| 0.530 |U| 0.640 | 0.640 | or 0.0800 |U| 0.620 | 0.620 |aT| 0.310 |U| 0.640 | 0.640 :QT{ 0370 | U} 0760 | 0.760 |aT| 0.120 |U| 0.920 | 0.920 QT
U}anium-234 — NA NA . 0.110 [U} 0.140 | 0.140 QT§ 0.0500 |U] 0.130 0.130, at} 0.0850 UJ 0.140 | 0.140 | aT] 0.0800 Ul 0.150 | 0.150 jarj 0.0750 i U} 0.120 0.120 | QT 2.62 0.160 ' 0.160 | QT
Uranium-235 - NA NA -0.0120 [U] 0.170 | 0.170 | at| -0.00500 {U| 0.120 0.120 | oT§ 0.0100 |U| 0.160 | 0.160 | aT] -0.00800 | U 0.190 : 0.190 | arj 0.0560 | U| 0.180 | 0.180 yarf 0470 | J| o0.170 | 0.170 | ar
Uranium-238 - — NA NA 0.01 96 Uj 0120 | 0.120 | aT 0.0660 U] 0.140 0.140°| aT§ 0.0480 | U 0.130 ! 0.130 {oT{ 0.190 |U 0.250 | 0.250 |{ at| 0.0370 | U 0.0880 | 0.0990 ! QT 3.22 0.180 ! 0.180 | oT
(a) See the "ARARS and Other Guidance to be Considered for Picatinny Aréenal Groundwater" table for a complete list of LOG values. Groundwater samples WETrE compared to the lower of the Federal MCLs, thé New Jersey State MCLs, the New Jersey
Groundwater Quality Criteria or POQLs (whichéver is highe'r), 6r any non-zero Federal MCLG. If the above are not available, groundwater comparison criteria are paééd on the lower of the following TBC: Federal Drinking Water Health Advisories or USEPA
Region Ili Tap'Water (noncarcinogenic or carcinogenic 10‘5) RBCs.
(b) Maximum concentration criteria established in 40 CFR Part 264 Subpart 264.94.
2;'?:(j\:g:as:lid;:igfa:r:’;sk: et e dtected resulis sbove the Leve:\:éfglci:d(eﬁ%aximum Contaminant Level Goal J = Detect, value s an estimate of the concentration. RBC = USEPA Region lll Tap' Water Risk Etastad C?n?entmtion
AL = Action Level : NA = No value available, R = Rejected restil, value should not be used for any purpose. RUEQL = Reporting Limit/Estimated Quantitation Limit
HA = Federal Drinking Water Standards and Health Advisories NJPQL = New Jersey State Practical Quantitation Limit U = Non-detect, value is the detection limit. - SQL = Sample Quantitation Limit
MCL = Federal Maximum Contaminant Level Q = Flags/Qualifiers (QA/QC): QC = New Jersey Groundwater Quality Criteria '
' D = Result was obtained from the analysis of a dilution. QT = Quanterra Labdratories, Inc.
DRAFT Page 2.of2 MARCH 2003



TABLE B-1
GORGE QUARTERLY SAMPLING -
SUMMARY OF CHEMICALS ANALYZED IN GROUNDWATER (ug/L; Rads - pCil/lL)

Expﬁsf"é%

0.200-

PICATINNY ARSENAL
Analytical Resuits
Sample 1D: OD-1A OD-2A OD-3A OD-4A OD-5A OD-6A
Date Sampled: 09/19/02 0918102 09/18/02 09/18/02 08/10/02 09/19/02
Depth Sampled (ft): 5.0-10.0 10.0 - 15.0 10.0- 15.0 10.0-15.0 10.0 - 15.0 10.0- 20.0

" | RCRA Maximum g ‘ ‘ I 1 !

LOC (a): Source Concentration ; . i
Limit (b): RL/EQL SQL Lab Result Q RUEQL sQL |Lab] Result IQ RL/EQLI sQL lLab Result |Q|RUEQL SQL Lab Result | Q RUEQLI SQL ]Lab i

1,3-Dinitrobenzene . . uj o. ( . u i Juf o. . ar} 0200 jU| 0.200 | 0.0800 | QT] 0.200 | U 0.0800 | QT
2,4-Dinitrotoluene 10 NJPQL NA 0.200 | 0.0700 | QT| 0.200 |U| 0.200 | 0.0700 | QT| 0.200 |U| 0.200 | 0.0700 | aT| 0200 |U| 0.200 | 0.0700 | ar] ©0.200 [U| 0.200 |[0.0700 | aT| 0200 U] 0200 {0.0700 | aT
2,6-Dinitrotoluene _10 NJPQL NA 0.200 | 0.110 |ar| 0200 |uU| 0200 | 0.110 |aT] 0.200 |U U 0.110 | @t} 0.200 (U] 0.200 | 0.110 i o] 0.200 |U| 0200 | 0.110 |aT
2-amino-4,6-Dinitrotoluene 22 RBC NA 0.200 | 0.0900| T} 0.200 {U| 0.200 | 0.0900 QT| 0.200 |U U 0.0800 | QT 0.200 |U| 0.200 | 0.0900|aT§ 0.200 |U| 0.200 | 0.0900] QT
4-amino-2,6-Dinitrotoluene 2.2 RBC NA 0.200 | 0.110 | ar| 0200 JU| 0200 | 0.110 | ar| 0.200 |U u 0.110 | Qr| 0.200 |U| 0.200 | 0.110 | oT] 0.200 |uU| 0.200 | 0.110 | QT
HMX 400 HA NA 0.500 | 0.100 | aT] 3.60 | ‘0:500 | 0.100 | QT 0.450 | J J 0.100 | aT| 0.500 {U| 0.500 | 0.100 | ot} 0500 |U| o500 | 0.100 | aT
Nitrobenzene 10 NJPQL NA 0.200 | 0.0700] or| 0200 U} 0.200 |0.0700 | at] 0.200 {U U 0.0700 | 1] 0.200 U] 0.200 | 0.0700 | QT 0.200 {U| 0.200 |0.0700 QT
2-Nitrotoluene &1 RBC NA 0.200 | @ U 0.140 { Q| 0.200 {U U 0.140 | a@T| 0.200 |U| 0.200 | 0.140 | @T| 0.200 U} 0.200 | 0.140 ‘ar
3-Nitrotoluene 120 RBC NA 0.200 U 0,130 | Q7] 0.200 |U u 0.130 | @T| 6.200 |U| 0.200 | 0.130 | @T| 0.200 ‘U} 0.200 | 0.130 | QT
4-Nitrotoluene 61 RBC NA 0.200 U 0.470 | arf 0.200 |U U 0.170 | QT} 0.200 [U| 0.200 | 0.170 | Q7| 0.200 ;U] 0.200 | 0.170 | QT
RDX 0.61 RBC NA 5] .0.430 | ar] 0190 | J 0.130 | Q7] 0.500 U] 0.500 | 0.130 | oT] 0.500 | U| 0.500 ! 0.130 | QT
Tetryl 370 RBC NA . . 0170 | Qrf| 06.200 |U 0.170 | QT{ 0.200 |U] 0.200 | 0.170 | QT| 0.200 | U| G200 : 0.170 | aT
1,3,5-Trinitrobenzene 1,100 RBC NA 0.110 | at]| 0200 {uj 0.200.| 0.110 | ar} 0.200 |U 0.110 | Q@T] 0.200 |U]| 0.200 | 0.110 | oT| 0.200 | U} 0.200 : 0.110 | QT
-2?46Trinitrotoluene ) | 0.0800 | QT 0200 |U 0.0800 | ar| 0.200 {uU]| 0.200 | 0.0800 | 1] 0.200 [U| 0.200 |0.0800] aT
Alummum Quality Criteria, NJPQL NA . 0.] 570 |ar .0 {ul 620 | 57.0 920 ; 570 |arT]
Antimony 6 MCL, MCLG NA 340 jaor] 100 ju} 100 | 340 |ar] 100 {U] 100 | 3.40 10.0 | 340 [ar
Arsenic 8 NJPQL 50.0 210 |ar|] 230 (J| 400 | 210 |ar] 260 |J| 400 | 210 400 { 210 [QT
Barium 2,000 | MCL, Quality Criteria, MCLG 1,000 0940 |oT| 130 |J] 200 ;0.940 |QT{| 7.00 |J| 200 | 0.940- 200 . 0.940 jQr
Beryllium 4 MCL, MCLG NA 0.600 [QTf] 200 |U| 200 | 0600 |QrTf 200 [U| 2.00 | 0.600 2.00 | 0.600 !ar
Cadmium 4 Quality Criteria' 100 0.280 |ar] 0600 |J| 200 | 0.280 [ar{ 200 {U| 2.00 | 0.280° 2.00 | 0.280 | QT
Calcium 400,000 ADI NA §9.0 |arj 10600 |J}| 5000 | 89.0 |or] 7,900 | J| 5000 | 59.0 5000 | 59.0 |ar
Chromium 100 | MCL, Quality Criteria, MCLG 50 150 jar] 100 |u| 100 | 150 {ar| 290 |J| 100 | 1.50 10.0 | 150 jar
Cobalt 730 RBC NA 0740 ot} 280 |J| 50.0 | 0740 |ar| 1.00 |J| 500 | 0.740 500 | 0.740 | ar
 Copper 1,000 Quality Criteria, NJPQL NA 170 |ar| 150 |J| 900 | 170 |aT] 210 [J| 900 | 1.70 9.00 | 170 jar
Iron 300 Quality Criteria NA 42,0 BOD=HEl 100 1 420 [ar] 420 (J] 100 | 420 100 | 420 jar
Lead 10 NJPQL 50 1.60 {Qr§ 300 |U} 3.00 | 160 |ar] 3060 |U| 300 | 160 3.00 | 160 |qT
Magnesium 80,500 ADI NA 35.0 |ar} 3600 |J| 5000 | 350 |ar}] 1,700 |J| 5,000 | 35.0 5000 | 350 |ar
Manganese 50 Quality Criteria NA 0.680 | aT [ 1400 | | 150 | 0:680 |ar| 120 |J| 150 | 0.680 | 150 . 0.680 | QT
Mercury 2 | MCL, Quality Criteria, MCLG 2.0 0.0870 | aT] 0.0920 |U| 0.0820 | 0:0870 | T | 0.0920 | U| 0.0920 | 0.0870 0.0920 . 0.0870 ! QT
Nickel 100 Quality Criteria NA 290 |lar] 340 |J| 40.0-| 290 |ar| 3.10 |J| 400 | 290 !¢ - 40.0 i 290 ;aQr
Potassium 100,000 ADI NA 230 lar] 800 |J| 5000 ; 230 jor] 600 !J| 5000 | 23.0 ! 5000 _ 230 .ar
Selenium 50 | MCL, Quality Criteria, MCLG 10 470 [at} 500 |u| 500 [-470 |ar{ 500 |U] 500 | 470 500 | 470 iar
Silver 2 NJPQL 50 0980 |at| 400 |u| 400 | 0880 ar| 400 |U| 400 | 0.980 4.00 | 0.980 | QT
Sodium 50,000 Quality Criteria _ NA 360 jQrf 4,900 |J| 5000 | 360 |qr| 2,800 |J| 5,000 | 360 5000 | 360 :oT
Thallium 0.5 Quality Criteria, MCLG - NA 0.340 |ar| 1.00 |U| 1.00 -i 0.340 {@r] 1.00 |U| 1.00 | 0.340 1.00 | 0.340 QT
Vanadium 260 . RBC NA 0.670 !aT] 0850 |J| 50.0 .| 0.670 |ar] 50.0 |U| 50.0 | 0.670 X . . 500 | 0670 laT
Zinc 5,000 Quality Criteria NA 140 |ar| 57.0 1 200 .| 140 |ar] 200 (U] 200 | 14.0 14.0 |ar] 420 20.0 | 140 iar| 84.0 200 | 140 jaT
DRAFT Page 1 of2 MARCH 2003



TABLE B-2
GORGE QUARTERLY SAMPLING
SUMMARY OF CHEMICALS ANALYZED IN RINSE BLANK (ngL Rads - pCi/l.)

. PICATINNY ARSENAL
Analytical Results
Sample ID: GW081802R1
Date Sampled: 09/18/02
Depth Sampled (it): —

ST gygym)&%w, ]

;.'-5-# T

1 ,3-D|mtrobenzene 0.200

U

2,4-Dinitrotoluene 0.200 u 0.200 0.0700 QT
2,6-Dinitrotoluene : 0.200 U 0.200 0.110 QT
2-amino-~4,6-Dinitrotoluene 0.200 §) 0.200 0.0800 QT
4-amino-2,6-Dinitrotcluene 0.200 U 0.200 0.110 Qr

" HMX ' 0.500 ] 0.500 0.100 ar
Nitrobenzene ) 0.200 U 0.200 0.0700 QT
2-Nitrotoluéne 0.200 U 0.200 0.140 QT
3-Nitrotoluene 0.200 u 0.200 0.130 ar
4-Nitrotoluene 0.200 u 0.200 0.170 QT
RDX 0.500 u 0.500 0.130 ar Jf
Tetryl . 0.200 u 0.200 0170 | ot |
1,3,5-Trinitrobenzene 0200 | U 0.200 0110 | ot |l
2,4,6-Trinitrotoluene . 0.200 U 0.200 0.0800 Qr

iiﬂmgxgémcﬁ%%m@ B

. Aluminum . U .

Antimony 10.0 u 10.0 3.40 ar |
Arsenic 4.00 u 4.00 2.10 ar
_Barium 200 u 200 0840 | ar
Berylium § 200 u 2.00 0600 | ar |f
Cadmium 0.300 J 2.00 0280 | ar ||
Calcium 5,000 u 5,000 50.0 ar |
Chromium 10.0 U 10.0 1.50 QT
Cobalt 1.10 J 50.0 0740 | ar
Copper 9.00 u 9.00 1.70 ar
Iron 100 U 100 42.0 QT
Lead 3,00 u 3.00 160 | ar
Magnesium 5,000 u 5,000 35.0 QT
Manganese 15.0 U 15.0 0.680 QT
Mercury 00020 | U | o00s20 | 00870 | ar ||
Nickel 400 U 40.0 280 | ar |
Potassium 170 J 5,000 23.0 ar |
Selenium 5.00 u 5.00 470 | ar |
Silver 4.00 U 4.00 0.980 QT4
Sodium 5,000 u 5,000 360 ar
Thallium 1.00 u 1.00 0340 | ar |
Vanadium 0.780 J 50.0 0670 | ar
Zinc 20.0 u 20.0 14.0 ar

Page 1 of2
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TABLE B2
GORGE QUARTERLY SAMPLING
SUMMARY OF CHEMICALS ANALYZED IN RINSE BLANK (ug/L; Rads - pCilL)

PICATINNY ARSENAL
_ = ] Analytical Results
Sample ID: : GWO091802R1
Date Sampled: 09/18/02
Depth Sampled (ft): —
" Result RLE SQL | Lab

a R

Ammonia : 200 U 200 34.0 ar

Chloride N 1,000 u 1,000 94.0 ar

' Fluoride - _ 1,000 u 1,000 3.90 ar

Nitrate 500 U 500 7.60 ar

Nitrite ‘ 500 U 500 20.0 QT
| Perchlorate 4.00 u 4.00 200 | ar
| Phosphorus 100 u 100 15.0 ar
[| suliate , 1,000 u- | 1000 110 ar
| Sulfide } e 1,000 1,000 | 250 | ar
?’3;..., 20! ,?égju T SR e e 2t : ‘"; "‘.— NS e
[ Americium-241 _ -18.0 U 29.0 29.0 ar
| Bismuth-212 60.0 u 230 230 | ar | .
| Bismuth-214 3.00 u 40.0 40.0 at
[| cesum-137 45 | U 16.0 16.0 ar

Cobalt-60 -7.65 u 21.0 21.0 ar

Lead-212 . -5.00 U 28.0 28.0 ar
Léad-214 . -4.00 U 34.0 34.0 ar

Radium-226 , 0.0700 U 0.220 0.220 Qr

Radium-228 ' 0.0300 u 0.700 0.700 ar

| Uranium-234 0.0680 u 0.110 0.110 ar ||
| uranium-235 000000 | U | o130 0430 | ot |
" Uranium-238 -0.00380 | U 0.0900 00900 | or |

Q = Flags/Qualifiers (QA/QC):
J = Detect, value is an estimate of the concentration.
U = Non-detect, value is the detection limit.
QT = Quanterra Laboratories, Inc.
RL/EQL = Reporting Limit / Estimated Quantitation Limit
SQL = Sample Quantitation Limit
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DEPARTMENT OF THE ARMY
UNITED STATES ARMY TANK - AUTOMOTIVE AND ARMAMENTS COMMAND
ARMAMENT RESEARCH, DEVELOPMENT AND ENGINEERING CENTER
PICATINNY 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 enclosures: Review is ER-A eligible.

Mr. Gregory Zalaskus

New Jersey Department of Environmental Protection
Division of Responsible Party Site Remediation
Bureau of Case Management,

401 East State Street, Floor 5

P.O. Box 028

Trenton, New Jersey 08625-0028

Mr. William Roach

U.S. 'Environmental  Protection Agency
Region II

290 Broadway, 18 Floor

New York, New York 10007-1866

H

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 X 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,

St

Ted Gabel.
Project Manager for
Environmental Restoration

Paret or @ Feoyoes Baoer



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

Meeting Attendees: Mr. Ted Gabel, PTA EAO
Mr. Paul Reibel, PTA EAQ
Mr. Joe Fabiano, PTA EAO
Mr. Paul Reed, PTA EAO
Ms. Nancy Flaherty, 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 20/24 and 13 Sites RODs or the IC
Issue and what to do.

-Next meeting — no firm date for the next meetmg 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 S-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.



- -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 10/10/01 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 for the 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 IAP meeting.) '

2. 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 USGS'in 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 28.

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 resolved with a written response or clarification. The following is a

summary.of the discussions that took place on selected USEPA

comments.

GENERAL COMMENTS ‘

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
bedrock 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
drainage 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 and 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: [T is to provide written responses to the USEPA
comments on the report. Following EPA approval of the RTC



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. Perchlorate, 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 Gabel 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 Seéptember 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
data-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

v
1



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 (Attachment 2) recently derived from groundwater analysis for
colloidal metals at two wells in this area. One concern 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 the downgradient 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 1 sample
will be collected upgradient of the OD area, 2 samples will 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 he would 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 at the 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.

6. Bench Scale Studies on Area E — BEM asked for input 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.

7. Phase i Addltlonal 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.

Site 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.

Site 82 - 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 samphng 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.



Site 108 — 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.

Site 148 - The proposed sampling is acceptable.

Site 149 - The proposed sampling is acceptable..

Site 150 - Agreed to add one surface soil sample for lead
analysis.

Site 158 — Agreed to collect additional sediment samples at two
locations further into Picatinny 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, 139, 208, 175, 3, 189, Building 3250, and Bear Swamp
Brook.

The additional sampling locations for Sites 33, 65, 83, 102, 108,
150 and 158 are shown on the figures included as Attachment 4.



i



Picatinny Arsenal
NJDEP Certification Statement
Gorge Quarterly Sampling
Sampling Date: September 2003
Report Date: March 2003
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Ethylene Oxide 80158 Canton OH001
" . 5030B, 5035, . N
Prep Methods for Volatiles 5035 Methanol ’é‘éi?é’# %Hggf

o =

Aqueous: North

Aliminum 60108 Canton OH001
Antimony | 6010B Canton GHEOT
i Arsenic GotoB ﬁi’?ﬁgﬁségggf
Barium 60108 ch:\?g;%ggg{‘
Berylium 60108 Canton OHOO!
Cadmium &0108 @1‘?533%335?
Calcium 60108 Aéqat;ﬁgg st‘Dl-I\ilgCr)t’:'l
Chromium 60108 ’82‘,’1?3#75333{'
Cobalt 6010B ggﬁg: SC)P':I‘I(‘Z.?(SEh
Copper 60108 Canten %Egg;l
iron 60108 Ganton OHGOT
Magnesium 60108 Canton OHO0!
o | Ao |
e | e
Nickel 60108 %‘lﬁgﬁ %ESE‘T‘"
Potassium 60108 ﬁiﬁ?ﬁ#ﬁﬁggy
Selenium 50108 @lﬁ?ﬁ%ﬁé’g{’
Siver 60108 Aqueous: North

Canton OH0D1
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Picatinny Arsenal
NJDEP Certification Statement (continued)
Gorge Quarterly Sampling
Sampling Date: September 2003
Report Date: March 2003

Agueous: North

Sodium 60108 Canton OHO001
Thallium (ICP/MS) Not Certified: Certification Pending
Vanadium .6010B gﬁgg s(:)l'-\:gg?
— Aqueous: North
Zine 60108 Canton OHOD1

3005A, 3010A, i
Prep Methods for Metals 3;?3551' ,3§)550§ ' %c;ﬁg: sbggg;'

3060A

Agueous: North

Ammonium (Ammonia as Nitrogen) 350.2, 350.3 Canton OHOO01
Chloride 300.0A ’éi‘é?é’é’%ﬁé’éﬁ“
Fluoride 300.0A ’éi‘ﬁﬁgé'%ggg?

Nitrate (NOs) 300.0A ‘Canton OHOOT

. Aqueous: North

Nitrite (NO,) 300.0A Canton OHO01

j Aqueous: North

Sulfate 300.0A Canton OH001

Agueous: North

Sulfide 367.1 Canton OHOO1

Agueous: North

Total Phosphorous 365.2 Canton OH001
Perchlorate 314.1 Adqueous:

Sacramento CA005

Aqueous: Knoxville

. 2,4—Dinit(otolu§ne 8330 ) oo

1,3-Dinitrobenzene 8330 Aqueog;:o lé:oxvﬁl’é"

1,3,5-Trinitrobenzene 8330 Aqu'eo_}laioié?oxvﬂl?—

. 246-Trinitrotoluene 8330 Aqueogzzo lg?oxviuT

| 2,6-Dinitrotoluene sa0 | Aoueous] lg?oxvm'e'"
Gyclotetraméthylene tetra_nitramine (HMX) 8330 Aqueo_}_l:liolé?oxville
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Picatinny Arsenal
NJDEP Certification Statement (continued)
Gorge Quarterly Sampling
Sampling Date: September 2003
Report Date: March 2003

Cyclotrimethylene trinitramine (RDX) 8330 W
N-Methyl-N,2,4,6-tetranitroaniline (Tetryl) 8330 Aq”e°1‘_'§=0*g§*°x"i"e

Nitrobenzene 8330 Aqueo%xzzolé?oxvﬁ@'

4-Amino-2,6-dinitrotoluene 8330 Aqueo_;_x;:ol;;;oxvn_[é'“
2-Amino-4,6-dinitrotoluene 8330 Aqueo.trJ;:O lgl;oxville
2-Nitrotoluene 8330 Aqueogizoié?oxviue
4-Nitrotoluene 8330 Aqueowgzro lg?oxviue
3-Nitrotoluene 8330 Aqueog;:o ig?oxville

AL R 3

Bismuth-212 Not Certified

Bismuth-214 Not Certified
. Aqueous: St Louis
Uranium-234 USEPA 908.0 MOD02
. Aqueous: St Louis
Uranium -?38 USEPA 908.0 MO002
. Aqueous: St Louis
Uranium -235 USEPA 808.0 MO002
. USEPA Method. | Agueous: St Louis
Cesium - 137 901.1 MO002
Americium - 241 Not Certified
Lead-212 Not Certified
Lead-214 Not Certified
. USEPA Method Aqueous: St Louis
Radium - 226 903.0 MO002
. ] Aqueous: St Louis
Radium-228 USEPA 804.0 MO002

USEPA Method Agueous: St Louis

»Cobalt -60 901.1 MO002







ATTACHMENT T
PROTECTION OF GROUNDWATER

T.0 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 the Subpart X permit application submitted to USEPA on November 4, 1988
by ARDEC at Picatinny Arsenal, New Jersey. This plan was revised in 1994, 2000 and
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 September 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 hydrogeology 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,
Hydrogeologic Investigation Report.

T.2 Topographic Information

The OD area occupies approximately one-third acre in the four acre Gorge area. The
Gorge is located approximately 0.4 miles west of Lake Denmark alon g Gorge Rd. (Figure
T-1). Green Pond Brook, which runs through the site, follows the steeply sloped north-
south trending valley that encloses the OD area. Topogtaphic relief at the OD area is
fairly 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 reqﬁired by 40 CFR 270.14(c) is described below. This
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 at the 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 Groundwater 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) (1 1)(1—11) -

T.2.4 Regional Hydrogeology

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

T.2.5 Site Specific Hydrogeology

Site Specific hydrogeology is discussed in detail in Appendix T-1, Hydrogeologlc
Investigation Report.

T.2.6 Identification ot 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 sedlments overlying the basemcnt 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 permit application. The results of the four
rounds of sampling are discussed in detail in Appendix T-1, 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 pg/L. C

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

Following receipt of NJDEP’s letters on March 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 pg/L and
2.0 pg/L in one well (OD-2A) during one round of sampling. '

RDX was detected in excess of the LOC of 0.61 pg/L in downgradient wells OD-2A and "
OD-4A in all four rounds. RDX concentrations in these two wells ranged from 2.4 pg/L
to 23.0 pg/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 pg/l.

Aluminum, iron and manganese were also identified in excess of their LOCs. LOC
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
ng/L. Explosive compounds — diethyleneglycol dinitrate (DEGDN); triethyleneglycol
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 of the detection system are discussed in detail in Appendix T-1,
Hydrogeologic Investigation Report. :

T.2.8.1 Compliance Monitoring

Compliance monitoring will be performed on a quarterly 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 NJDEP and 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 resultant
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 accordance 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 pofential contaminate sources, distribution,
and migration.
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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 L.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, carbazole

TCL PCBs, pesticides and mirex -

Analysis of these compounds will continue if the resultant data indicate levels above tﬁe
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
point on the top rim of the PVC casing). Personnel will also note any physical changes to
the well or the concrete pad.

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
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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.

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 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 reducmg 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 momtormg
~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 provided in Table T-2
Entrainment of air in the tubing must not occur. The sampling sequences associated 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:

a.
b.
c.

d.

g
h.

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 of presampled 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 Field 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 teflon- HClfopH <2
Additional Alcohol Compounds fined septum Cool to 4°C 7 days
TCL Semivolatile Organic Compounds + | 2 fiter amber glass with Teflon 7 days lo extraction
Mirex, Diphenylamine, carbazole, anilne !ineg) cap. Cool to 4°C 40 days after extraction
2 liter amber glass with Teflon 7 days fo extraction
TCL Pesticides/PCBs lined cap Coolto 4°C 40 days after exiraction
2 liter amber glass with Teflon 7 days to extraction
Organophosphorous Pesticides linedcap Cool to 4°C 40 days after extraction
4 liter amber glass with Tefion
Explosives including nitroesters lined cap Cool to 4°C 7 days
TAL Metals + Boron, Titanium, Strontium,
Tin, Silicon, Molybdenum, Tungsten, HNO;topH <2 6 months (except Mercury, 28
Zirconium 1 Liter polyelhylene Coolfo 4" C days)
Na OHtopH> 12
Cyanide 1 Liter polyethylene Coolfo 4 C 14 days
H.SO topH < 2
Ammonia 500 ml polyethylene Coolto 4°C 28 days
Chloride 500 mi polyethylene Cool {0 4°C 28 days
Flouride 500 mi polyethylene Cool to 4°C 28 days
Nitrite 500 mi palyethylene Coolto 4°C 48 hours
Nitrate 500 ml polyethylene Coolto 4°C 48 hours
HySO,topH <2
Total Phosphorous 1 Liter polyethylene Coolio 4°C 28 days
. . Na OHto pH > 12
Sulfide 1 Liter polyethylene Coolto4° C 7 days
Perchlorate 500 ml polyethylene Cool to 4°C 48 days
2 liter amber glass with Teflon HNO3topH <2
Depleted Uranium fined cap Coolto 4° C 6 months
2 liter arnber glass with Teflon HNO3topH <2
Gamma Spectroscopy lined cap Coolto 4° C 6 months










WELL CONSTRUCTION LOG

Well OD-14
Project: Open Detonztion Area - Task 8 Well:  OD-1A
Town/City: Picarinny Arsenal (PTA)
County Morris State NJ
Permit No. NJ 2233305
/ Land Surface Elevation
[ " Top of weu Cesing __2__ft and Datum = 862.5 fest Estmated: X Surveyed:
— ,,.;‘-_ T —Crouncg Level Installation Date(s): 11/19/93 ’
A N concrate pee ~ Drilling Method: Air hammer
; t ' Drilling Contractor: - Diamond Drilling
1 N S inch diometer . Drilling Fluid: none '
/ \ crilied hole
1IN Well cazing type, ' . . .
1IN 3 _inch gigrsie-, . Development Technique(s) and Date(s):
—_—
V] \ 11/23/93. suction pump !
] Pos—ie Crout
1IN
_ AN+ : Fluid Loss During Drilling: ~ N/A gallons
- } ' | 1| Bentonite "Sear Water Removed During Development: 5135 gallons
.
o T e Static Depth to Water: 663 -_feer below M.P,
' Pumping Depth to Water: 9.45 feet below M.P.
L ¢ 4 Screen Tap Pumping Duration: _2.50 hours. M.P 10D of casine
§\\ Yield: 3.5 gpm Date:  11/23/94
_E_ Well Sereen ;,;phc.d;cmmr. Specific Capacity: 1.2 gpm/fi
- o P, 0 alot Well Purpase: Jmonitoring
=
E'.“‘E Cravel Pzey ) . . .
— e Remarks:  No problems at this location with caving of boulders.
— o
— 11/23/93 Specific Conductivity = 60 ps/cm. temp = 10.0°C
Sl 0 sotiom #iag On 12/16/93 @ 1500 hrs depth to water was 6.42 ft below top of PVC ,
" | Bentanite olug end secl casing
18

el s 1t Totel Depth

mecsuring paint is ground level

-~

Prepared by: Joe Lysonski
- Andérson-Mulholland & Asscciates, Inc.




BodngMWell___{R PrcjecyNa P’age' d

SAMrLosLUrE LU

Ste Onlling
Lecation PTA- 017 Prga u/lt /‘73 Cg%ple(ed ,\(7&#
‘ pe d]Sample! ] )

Total Depth-Drilled i [B__feat Hcle Diameter _ inches onng Dewca
Length and Diamerer

of Coring Device Sampling Interval . lasat K

Land-Surface Elev. fest c Surveyed 0 Es:img{ed Daturn
Drlling Fluid Used Drilling Method._
Drlling
Contracior b-‘%«q a‘u(p\ 'D/"“QL"‘"’} Drfler, ‘ Helper
Prepared - Hammer - Hamm
By , AC—' L"r50'>'-—*’—-l—v_ : " Weicht Drcpmer inches -
Sample/Core om '
(o below lord srkcx)  Core W
From T v B pecd ) .
(e Inched Sempla/Care Description .

V] ‘ 3
% 3/ A e
Uo .«cL‘J o/{f-r'ét;)ﬁ, -Lilx@'

“—44 bk e oQa—w«r At e d

C_.pm—«_q \aj—&a«.‘( | l

l—!—ugz—/u:—««aw,‘l . «rﬂ.“z“ga—*%\’ .:':_‘.;.'_:r,\
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WELL CONSTRUCTION LOG
. Well OD-2A

F

Top of Well Cesing .1

: —"3\

Grounq Level

.

Concrete Pad

ALY

- § inch digrneter
drille¢ hole

Well casing type,
inch dicrmeler,

DN AN INNE NN
NS VNN

-1 Bentonite Seal

- Ll sluery

21 9 in, Screzn Top

-

./

Well Screen Type,
2 inch dicmater,
fve .20 stat

9% Grovel Peck

| O OO T

A2 1 Gin, Bottom Plug

Bentonile plug cnd seal
L It Tolet Depth

~ecsuring point ds ground fevel

Project: Ovpen Detonation Area - Task 8 Well:  OD-24 .
Town/City: Picatnny Arsenal (PTA), OD Area
County . Mortis . : State NJ
Permit No. NI 2233306 ’
Land Surface Elevation
and Datum  850.5 fest Estimated: - X » Surveyed:
Installation Date(s): 11/19/93 '
Drilling Method: ~ ____~ Air hammer.

. Drilling Contractor: Diamond Drilling
Drilling Fluid: none

Development Technique(s) and Dare(s):
11/22/1993, suction pump t

Fluid Loss During Drilling: N/A gallons

Water Removed During Development: est. 60 gallons
Static Depth to Water: 5.62 0n 11/23/95 - feet below M.P.
i’umping Depth to Water:  not measured feet below MLP.
Pumping Duratinﬁ: 1 hours M.P top of casing
Yield: low gpm Date;

Specific Capacity:

Well Purpose: .y monitoring

Remarks:  Difficult to set casing and screen because of caving

of boulders. Had to set temporary surface casing to keep hole open.

Laow yielding well. L

On 12/16/93 @ 1542 hrs depth to water was 5.27-ft below top of PVC

casing.

-~

Prepared by: Joe Lysanski

Anderson-Mulholland & Associates, Inc.



' SAMPLE/CORE LOG
Boing el _OD-Z8 figecuNe __ Peridroe e | Touly 3 Page o

DnilinQ

Stte Dn'ﬂing .
{ “on OO"’V W Dedon o, free Started___H / H/“:T -Completed __.

o ; ! . 3 . gpé o Samgle! ' K
Total Depth Drilled __13 ___feet Hole Diameter___© ___inches  Coring Device . - L
Length and Diarmeter .- ;
of Coring Device Sampling Interval {ear ERE

land-Surface Elev._________ leet C Surveyed 0 Esimated Datumn
Driling Method..

Diiling Fluid Used

&mn‘z?gcmr Deiseon p —D)\—QQ—‘-“‘Z!’CD Oriter___Brode  Helper
> .
G dcugoose e M
Mbob'hﬂm) Conn FPreesuc o -
Racoeacy  Bowt pac § .
From ) thest) Icheg A Sarmghe/Core Description
e 3 Aand 4 qu&' 4424-7 _Aed, Proen
B - bmbis o W Lo pal O D)
b ¥a '&’;«QIQ“'JJ Ow&‘?‘.&;«_&, 101.:—0_-:‘.7.: 4,@1__'&.7

1

A"‘"—’.:M o M_—Q—Ea.._\__ ;5% ISI /ﬁaz:b.u—.-{qf({u,:cm :,j,:ﬂ;:zh

Vo s oeca. Ao L—c—é&p\—d e HM_Q.G
Jhee Dot Bral,

W i
Seomt

b
=
f—

VLo~ e



WELL CONSTRUCTION LOG
© Well 0D-34

/I—"“’: Too of Wen Cesing _2_ 1t

T T Btound Levet

/1 IN] T Concrete pag

T N

1IN

d \ B inch diemeter

/. \4 . drilled hote

4 \\ Well cesing ype.

% ~—2__inch diameter,
EMC_4ASIY 1795 Fang

“

4 \.‘MCmut o o

] ceslcameat.

4 —_— et

L

Bentanile Seat

: Y I T i, bentonite pelicts

[
]

11 §ta,

o ot 850, Screea Top

Well Scregn Type,

—_— inch diameler,
—E_ 20 gt
ASTM 1785, F4a0

O

L rmti] Gravet Pgek

<Ll 6 i Botrom Flug

+ [ LT

Bentonite plug and scct

~—Z__ 1t TYotel Deptn

measuring point i graund level

Well:

Project: © Open Detonation Area - Task 8 OD-3A
Town/City: Picatinny Arsenal (PTA)

County Morris State NJ
PermitNo. NJ 2233307 ' S
Land Surfacz Elevaton .

andDatum _ 846.0 feet FEstimated: X Surveyed:
Installation Date(s): 11/17/93-11/18/93 '
Drilling Method: Air hammer

Drilling Contractor: Diamond Drilling

Drilling Fluid: none

Development Technique(s) and D:gtq(;):

11/19/93, suction pump 1

Fluid Loss During Drlling: N/A gallons
Water Removed During Development: 300 gallons
Static Depth to Water: 4.13 feet below MP,
Pumping Depth to Water: 4.68 fest below MLP.

Pumping Duration: 0.5 hours M.P top of casing

Yield: 10  gpm Date: 11/19/93
Specific Capacity: . 18 gpom/ft
Well Purpose: monitoring

2

Remarks:  Difficult drilling because of caving of boulders.
On 12/16/93 @ 1543 hrs depth to water was 3.21 ft below top of PVC

casing,

Prepared by: Joe Lysonski

Anderson-Mulholland & Associates, Inc.

.




BorngWel_ IR projecuta .

SAMPLE/CORE LOG

1Dz b 7’

\
w‘o&jm

(lh% o =

Page o
Sta ' Orfling " Drlling _
A pcation 0D ARER Stanr}eg Completed ______{;_/L'_G;Z[J ,
0 ) } d Samp!el .o
Total Depth Drilled ___'__}_.{eel Hole Diameter inches onng Device
Length and Diameter : '
of Coring Device Sampling lntepal feat
Land-Surface Elev.__ feer  CSuveyed O Esimated ,
Diling Fluid Used Drilling Methed
Drlling . o
" Contractor _}Aa,u« o Drl Dritler. Helper.
Prepared . Hammer
By 3-C ""f-"’ R2E] Drop inches
SampleCoct Dagth Tiw/Hydrusiic
(Foat below e surtece) Proesry o¢
Recawcy uqup«
From L] fleet) Samole/Core Description
3 17 <& ﬂf‘ﬂ;{ [ %"’\JLI PN,Q Zc—,-wv_k/— )
4 o2 ,(,,2-(- 3 (’f
)/b(\ .3514' .é’k, WL&.‘( <[5’ l«.t—.k-v/—-{c'/\ fwl_ o
4 W]
T, /q 9. .0
l



WELL CONSTRUCTION LOG

Well OD-4A
Project: Open Detonation Area - Task 8 Well:  OD<4A
Town/City: Picatinny Arsenal (PTA)
County Morzis - State NI
e
Permit No. NJ 2233308
Land Surfacs Elevation .
and Datumm =~ 847.0 feet Estimated: X Surveyed:
f Top of Well Casing 2 | T— T —— ——
N Installation Date(s): 11/18/93 :
o I Eaxe s & G 2v .
T 2und Level Drilling Method: Air hammer
s ; § Concrate Pod deng Contxactor: . Diamond Dduing
L1 N Drilling Fluid: . none
; ) \L - [ inch digmeler
E\ deilled hote Development Technique(s) and Date(s):
4 Well casing lype. . . S
1IN inch ciameter, 11/19/93, suction pump \
—_—ve : .
/1IN ;
; N Groat Fluid Loss During Drilling: ~ N/A . gallons
/] 5 s . Water Removed During Development: 60 gallons
k- Bentonite Seat Static Depth to, Water: 4.56 . feet below M.P.
L o)1 6, bentonite pellets Pumping Depth to Water: 5.85 feet below M.P.
Pumping Duration: ~_ 0.33 hours M.P top of casing
. Yield: 3 gpm ' Date: 11/19/93
e SRS S Sereen Tap Specific Capacity: 2.3 gpm/fi
B _:_\J\ o Well Purpose: manitoring
e g Well Screen Type. i
- 2 .inch digmeler,
- —BC 20 siat
= : Remarks:  Difficult drilling because of caving of boulders. Had to
e 1% ; : . ’
[ Gravel Pac sct temporary surface casing to prevent caving. .
é On 12/16/93 @ 1545 hrs depth to water was 4.19 fi below top of PVC
[y casing,
Lt 12 & gin, Bolton Plug &
Bentonite plug and seat
~—7 __ &t Tolal Oepth
TeCsuring point is ground fevel Prepar.ed by: Joe Lysonski

- Anderson-Mulholland & Associates, Inc.



- A—

~ Dilling Fluid Used

SAMPLE/CORE LOG

Boring/Well_C0 -4 A ProjectiNa Page d
Ste . " Dnlling
. *~=ation Th--oD Slaned { l/ (‘5,[13 Comgleted
pe of Sample/
“otal Depth Drilled feet Hcle Dameter mch&e ring Device
tength and Diameter . ‘
o Coring Device Sampling Interval lest
Land-Surdace Elev._________ [eet C Surveyed [ Estimated Datum

Diling Methed A l‘-‘—« ba

822-:22010( ’D%me 'Dh.lﬂ—va' Dn"ﬂer Helper.
ed - H

g;epa' N Tc. U}rﬁ DOSY ) a&gﬁ” Draégmer inches
SRR o R

From R (fee) ey Sampla/Core Deacripion

9 6] ’ A(ch_.xl ] Tw&l_ . L&’qu éLD«L é’\of—u'l,v.\‘

3 (T | M&Qﬂz\.}s‘ Acwcv‘,qm& &a—v

l

e

-
s
£

v

o



l‘?’ LUL INREOIII (973)770-5300

FAX: (973)770-5315 2. Protective Cover:

MONITORING WELL f'CONSTRUCTlON DIAGRAM ' g';’gb“hf’ CG““'“’
. us over
Facllity/Project Mame: fTﬁ / ’70 97 ""(jﬁrqe_. )

2y, i J A, Inside Diamater: é
A Well Namae: Op "5 ,4 State Well Tag No: 8. Length: ’ ..*__.____&3
C. Mdlerial:
Well Inztalled by: (Name & Firm) 7. L,y,q(/i‘ —_ OTQ"E & Stesl
Date Walt [nstalled: 10 D€0 73 .0 Other —
UTM Coardinaies of Wall: N: E: 0. .Dralnage Port Size: :
3. Surface Profection:
All measuremants are refaranced - .
below ground surface. : A Type: JIZQ'// /’/cé(/é
1 B. Locatfion: <o o o

A. ﬁ-oi ive Cover lnter?l
o d:Sq

B. Wo?Caslng Sﬂckt§
7’ T 10 - Qﬂ'

C. Mortar Collar nterval
o109 S g

Infernal Morar Collar

A.  Composition: A 4"7‘6""06.’2(
B. Quanity: . 93/4_,“

5. Grout Saal:

A. Composition: %f{é"'q/ /y/fL

[anammale -2 ]
]
R \M

\‘\,,.
~

[

SOy

". Cament Quantity: ArL {

D. Bentonlls Grout Inferval Bentonita Quandity: ?309 :
.0 o100 ( 2 FT Waler Quantity: :

— 8. Tefal Grouk: ‘0 -

£, Primary Saeal lnfarv_ol
> FT 10 {'__0 T
F. Sc?ne& Interval D

LI FT TO C’—- T

G. Sc;gn—Boﬂém Plug
' T 7o 47

lnaiallaﬂon method:
l:] Tramlo Purnpad [0 Gravity

6. Primary Saal:

1

A. Composition:

O Bentonite Pallats:
@ Benfonte Slurry:

H. Filtar Pack Interval
L 1o 204
L. Backflif lnierval /

< 1 10 _7 gt 1
USCS Classlfication of scll near screen

GPO MO cc @y ow(
swO sP O suQ scQ ] L
ML MEDO et g evpy . 1T & well Casing:

Bedrock {J 7 A. Dlamete: @F2 IN [J4 N [J6 1t

{1 sand:
8. Quaniity: QO \C)C”/;
C. lnstallaflon msthod:

[0 Tromle Pumped g Gravity

7. Filter Pack: }’/1 I%'CV'S}'/

6 A. Hanutacturer:
B. Maesh Size: __H{ ST
€. Volume Addad: 250 (los

TN NN NSNS
(NN AN

| nd i1

] B. Composition:

Drmlng method used: ] (ZL(D

e 1 B fush Tread PVC Schaduls

/Q/ ollow Stemrmed Auger - 9 {1 Other
-8 A Rofary H -
. - ] Wall Screen: /
[J other . F ] 9
e . A. Manufacturer: g &f'c":/)é

Size apd type of bits — 8. Composition: Q.A10"

i ’Z - C. Slot Size: )
. {Q Mey— 1 ~ Length: 9.0

G

Ddlling fluld used: - 10. Backfill:

Water 0 &r @ wua (3
liona a tost: G GAL

A. Compositlon:

i0 B None:
Comments: J_ . L[] other:

S




O U ERLBMAYRIRR (973)770~-5300

FAX: (973)770-5315

MONITORING WELL CONS{TRUCTION DIAGRAM

Facllity /Project Nama: Fm /p.o 27 '&d/%
OD’G /q ISlafB Wall Tag No: \/

Well Noame:

Well Installad by: (Name & Firm) T l('/nb/\ - C‘/ﬁE__

Date Well (nstalled:

9 Dec 9y

UTH Coordinates of Well: N: . E:

All measuremanis are referenced
balow ground surfaca.

A. Protective Cover Intery
29 7 1w "g_‘imrr
_B. Wall Casing SHicku
T 10 £Yr
C. Hortar Collar Interval
00 7 w0 0.9k
D. Bentonlla Grout Interval
___Q FT  To _Q__—O T
E. rimary Seal Interval
Z_-___ FT TO 'i_o_ FT
F. Scraenad Interval ] . D
- CFT TO ”o FT
G. Screan—Bollom Plug

——

R
S

Y

[USU —

SO\

I

r——————

FT T0 )
H. Filler Pack Interval

;)_L_Q FT. 1O _G_QFT

L Backfjit Interval

rrro/rr A

USCS Classiflcallon of solt near screen

6Pl o4O 6 & cw(l
swd sPO svOQ scO
M3 MHO oL Qg cuQ -
Bedrock O

NSNS :

HININNSNSNNNNSN

Drifling method used: [
{0 Hollow Stemmed Auger '
¥ Alr Rotary
[ other £

Slze and npo f bli:
{0 ey |
Drilling fluld used: -
Walor 0 A wed ()
rione (] Lost: GAL

C T

10

2.

3.

5.

7.

O

9.

Protectlve Cover:

H Above Ground

O Flush Cover
A. Inside Dlameter:
8. Lerigth:

C. Material: :
£ Stesl

O Other

0. Drainage Port Slze: - __._'25; IN

Surfaca Protection:

A. Type:

Stee /(b i

B. Location:

C Al N s

fnternal Morlar Collar

B. Compositlon:

&¥ Flush Tread PVC, Schadula
{1 other:

A. Composition: /Z/ ‘LJ"L C“""""Nt
8. Quanfily: S 34//:::«-;
Grout éocl: P £/

A. Composition: el lond 7;/(‘-2 ]
Cemant Quantlty: 25 LE
Barfonite Quanfity: 22 LE
Water Quantity: G/

8. Total Grout: ” G/

C. Installaffon mathod:

‘TP Tremle Pumped [J Gravily
Primary Seal:
A. Composition:
[J BontonHa Pellets:
& Bentontte Slurry: s
{1 Sand:
B. Quantity: -B?D =4 /é.y’ < .
C. lInsiailatlon mathod:
f@ Tremle Pumped [1 Gravity
Fliter Pack: . i

A. Manutacturer: 7£’-i!L7[{é”-5>/

B. MWesh Slze:

€. Volume Added: =SS

“Well Casing:
A Olametars [F2 I Q4w [0 6 MW

o

Well Screen:
A. Manufacturerz

Lfed v &

B. Composition: P 4 %
C. Slot Size: 0.0/0,
0.0

Length:

10. Backflllz

A. Compositlon:

B/ None:

0 Othar:

e



APPENDIX T-2

GROUNDWATER SAMPLING AND ANALYSIS PLAN






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 and 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 includes all constituents previously detected in soil and groundwater samples plus
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-1.
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-1, 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 valley
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 tlow 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 fo 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 watér 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 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 botiles
will be filled in order of decreasing analyte volatility and preserved according to the aqueous
preservation procedures provided in Table T-2 of Attachment T, Protection of Groundwater.
Entrainment of air in the tubing must not occur. The sampling sequences associated 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.

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:

a. Wash and flush approximately 10 gallons with presampled and approved bwater' through
;T.e pum\eVash and flush approximately 10 gallons of alconox (low phosphate deteféent_) through
::ITE pum\e\lash and flush approximately 10 gallons of presampled and approved wate‘r' through the
gfjmp Wash and flush approximately 10 gallons demongtrated analyte-free water through the
Sfjmp Air dry '

- h. 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 Samples

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 1o 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.

3.2.2 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, transportatlon
and. analysis to provide information on samphng precusnon as well as analytical precision.
Duplicate samples will be collected at a frequency of 1in 20 samples

3.3 Sample Management

The procedures described in this section énsure 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 sxgmﬂcantly 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

Chemlcal preservatives are 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, whlch 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 Il Standard
Operating Procedure HP-6 Revision 11 (March 2001).

4.0 . Sampling Frequency and 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 1.C.1, soil and groundwater
contamination identified in the OD Area, on thé persistence, mobility and toxicity of the
constituents, and negotiations with NIDEP. The sample containers and preservation methods to
be used for sampling these constituents are listed in Table T-2 of Attachment T, Protectlon of
Groundwater.

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, stron’num tin, tfitanium, 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

e TCL SVOCs with additional compounds and n-nitrosodiphenylamine
o Diphenylamine, aniline, carbazole

s« TCL PCBs, pesticides and mirex

Analysis of these compounds will continue if the resultant data indicate levels above the LOG 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 rim of the PVC casing). Personnel wnll also note
any physncal changes to the well or the concrete pad.

After the first year, the resultant data will be statistieally 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.

.41 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 suificient groundwater monitoring data is acquired at the ODA, Pacatmny will select an -
appropriate statistical method that will demonstrate compliance with the performance standards
set forth below:

o The test should be conducted separately for each constituent detected in the well;

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

e 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

e 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, prediction intervals or control charts may be used.

If an ANOVA procedure is used and the propottion 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
ARDEC 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 NJDEP will 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 contammatlon 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;

e 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 levels (ACLs) have been approved.

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

'NJDEP CORRESPONDENCE REGARDING
GROUNDWATER SAMPLING AND ANALYSIS AT THE OD AREA
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" DOMLDT.DIFRANCESCO -~ ~ - Deparmment of Environniental Protection = K°§§“ m;:ﬁ Shian, )
Acting Govemor Division of Solid and Hazardous Waste . Commissioncr
401 East State Street ‘
P.O.Box 4147
Trenton, New Jersey 08625-0414 .
Tel. #(609) 2929880 ~ - -
Fax. # (609) 633-9839 |
- www.gtate nj.us/dep/dshw/hwif:
Thomas J. Solecki
Chief, Environmental MAR 07 2001
Affairs Division ‘ : .
Department of the Army
U.S. Army Armament Reseatch,

Development and Engineering Center
Picatinny Arsenal, New Jersey 07806-5000

Re:  Interim Status Groundwater Monitoring for the Open Detonation of Waste Explosives,
Department of the Army, U.S. Army Armament Research, Development and Engincering
Center, Picatinny Arsenal, Federal Enclave Located in Motris County, USEPA 1D No. NJ3 210
020 704 . .
t .

Dear Mr. Solecki:

The New Jerscy Department of Environmental Protection (Department), Division of Solid and
Hazardous Waste, Bureair of Hazardous Waste and Transfer Facilities (Bureau) is in receipt of your
September 8, 2000, Iotter. The letter states that Picatinny Arsenal will perform groundwater sampling
at the open detonation, range for the constituents listed in your September 8, 2000, letter in accordance
with the pracedures of the PICATINNY ARSENAL FACILITY-WIDE FIELD SAMPLING PLAN
dated September 1998. Low flow sampling will be used for all of the constituents and New Jersey
approved bailer imethods will be employed for a separate analysis of metals: only, The letter also
requests concurrence with your interpretation that the interim status open burning or detonation of
waste explosives is subject to 40 C.F.R. 265.382 and not 40 C.E.R. Part 265, Subparts M or N and,

therefore, does not require groundwater monitoring provided it does not threaten human health or the
environment. '

The Bureau concurs with your statement that the jmterim status open bumning and detonation of waste

- explosives is subject to the requirements of 40 C.F R. 265.382 and not 40 C.F.R. Part 265, Subparts M
or N. However, 40 C.F.R. 265.382, in part, states that owners or operators choosing to open burn or
detonate must do so in a manner that does not threaten human health or the environment,

New Jersey it an Equal Opportunity Employer
' Recycled Paper
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The Bureau has determined that, the operation of the open dctonation range is a potential threat to
human health and the environment becausc thé open detonation of waste explosives takes place
directly op the ground without the use of any engineering controls that would prevent the migration of
hazardous waste or hazardous waste constituents to the soils or groundwater. Furthermore, in order for
the Bureau to determine if the unit is being operated in a manner that does not threaten human health
or the enrvironment, as required by 40 C.F.R. 265.382, groundwater monitoring must be conducted.

In addition, the Bureau in conjunction with its support group, the Bureau of Groundwater Pollution
‘Abatement, has made the following determinations regarding its review of four rounds of groundwater

" monitoring data collected at the open detonation range designated as Rounds A through D for the first

quarter through the fourth quarter, respectively, of 1999:

A)

B) .

C)

| Round A:

Class ITA groundwater quality criteria have been exceeded for lcad in downgradient
compliance monitoring well OD-3A. This criteria ¢xceedence is also significantly greater than

the background monitoring well sample concentrations (Sec Attachment); and

' Federal Lifetime Drinking Water Health Advisory criteria for RDX have been exceeded in

background monitoring well OD-6A and the downgradient compliance well OD-4A. The RDX
concentration in the downgradient compliance monitoring well OD-4A is greater than the

- concentration in background monitoring well OD-6A.

R.pund B:

Class IA groundwater quality criteria have been cxceeded for lead in downgradient
compliance monitoring well OD-2A. This criteria exceedence is'also significantly greater than
the backpround monitoring well sample concentrations (See Attachment);

Class 1A groundwater quality criteria have been exceeded for arsenic and lead in downgradient
compliance monitoring well OD-4A. These critcria cxceedences are also significantly greater
than the background monitoring well sample concentrations (See Attachment); and

Federal Lifetime Drinking Water Healfli Advisory criteria for RDX have been exceeded in
downgradient compliance monitoring wells OD-2A and OD-4A. The criteria excecdences are
also significantly greater then background monitoring well sample concentrations (See

Attachment).

* Round C:

Class TIA groundwater quality criteria have been exceeded for cadmium, lead and arsenic in
downgradient compliance monitoring well OD-2A. These criteria exceedences are also

significantly greater than the background monitoring well sample concentrations (See
Attachment); '

Class IIA groundwater quality criteria have been exceeded for cadmium and lead in
downgradient compliance monitoring well OD-4A. These criteria exceedences are also



sxgmﬁcanﬂy greatcr than the background momtonng well sample concentratxons (See
Attachment); and

Federal Lifetime Drinking Water Health Ad\h'sory criteria for RDX have been exceéded in
downgradient - compliance monitoring well OD-4A. This criteria ‘exceedence is also
significantly greater than background monitoring well sa.mplc concentrations (See Attachment),

D)  RoundD: - R L -

Class IIA groundwater quality criteria have been exccedcd for lead in downgradlent
compliance monitoring well OD-2A. This criteria exceedence is also sxgmﬁmnﬂy greater than
the background monitoring vrell sample concentrations (See Attanhment)

Class TA groundwatcr quality criteria have been exceeded for cadmium, lead and arsenic in
.dovwngradient compliance monitoring well OD-4A. These criteria exceedences arc also
- significantly greater than the  background momtonng well Samplc concemmtlons (See
- Attachment); and

Federal Lifetime Drinking Water Health Advisory criteria for RDX have been exceeded in.
downgradient compliance monitoring wells OD-2A, OD4A and OD-5A, These criteria

- exceedences arc also significantly greater than background monitoring well sample
concentrations (Sec Attachment).

In addmon, during 2 February 10, 2000, mcctmg Picatinny Arsenal presented data to the Dcpartment
indicating that the concentration of lead in the surface water adJaccnt to the open detonation unit is
abave surface water quality criteria.

The data referenced in A through D sbove indicates that a release of hazardous waste or-hazardous
waste constituents has occurred from the open detonation range. Furthermore, the release has entered

the groundweter and has migrated to the subsurface environment and the surface water and may have

an advcrsc eﬁ‘ect on human health or the environment.

‘ Plcasc bc advised that the Bureau has transferred the information listed in items A through D above to

the Bm of -Site Assessment for integration into the Department’s “Case Management Strategy” for

-assignment to the appropriate Bureau for any possible future Departmental actién regarding this

matter. Please note that this Bureau will not be the lead for ovcrs1ght of any possible future

- Departmental remedlanon of this release,

Regarding your statement that the gtoundwatcr will be sampled for the constituents hstcd in your
. September 8, 2000, letter in accordance with the procedures of the PICATINNY ARSENAL

FACILITY-WIDE FIELD SAMPLING PLAN dated September 1998 using lov*flow sampling for all
of the constituents and New Jersey approved bailer méthods for a separate analysis of metals only, the
Bureau concurs that the above referenced procedures of the PICATINNY ARSENAL FACILITY-

- WIDE FIELD SAMPLING PLAN dated September 1998 should be used. However, the Bureau does

not agree with the proposed list of constituents. Instead, the Burcau has determined that the
groundwater must be sampled and analyzed for the following constituents listed in the PICATINNY
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. constituents deemned appropriate by the Burean:
" Table 4-5 TCL Volatile Organic Compounds with Additional Compounds;

_ Table 4-6 Semivolatile Organic Compounds with Additional Compounds and n-
nitrosodimethylamine (NDMA); g - :

-

Table 4-7 TAL Metals with Additional Elements;
“Table 4-8 Cyanides;

Table 4-10 Anions; .

‘Table 4-12 Explosives with Additional Compounds and diphenylamine, dieeﬂlyleﬁcglyqq_l
-dinitrate (DEGDN), tricthyleneglycol dinitrate. (TEGDN), - uwimethylencglycol dinitrate
{IMETN), 1,3:d{amino-2, " 4,6-trinitrobenzenc (DATB), HNS, perchlorates, white ‘'and red
- phosphorus, ammonium pirate and nitrate and nitrite (As nitrogen); - -

Table 4-13 TCL Pesticides/PCBs with Additional Compounds; and

Cdnvcnﬁonal Parameters: pH, temperature (°C), specific conducténcc uS), dissolved‘ oxXygen
(mg/1) and turbidity QNTU).

;ghg.-ncpammnt offers. certifications for the following SW846 Mecthods: 8330, 8331, 8332 and 7580.

Therefore, if your facility chooses a commercial laboratory for these analyses, the laboratory must be -

New Jersey ‘certified for thiese methods. However, if your facility chooses a Federal Department of
Defense laboratory for these analyses, New Jersey certification of that laboratory is not required. In
addition, please note that white phosphorus can be measured directly by using SW846 Method 7580.
Ammonium picrate can be analyzed in ‘water by High Pressure Liquid Chromatography (HPLC). This
test can be used instead of analyzing for ammonia and picric acid individually. However, if ammonia
and picric acid are analyzed, the facility must be able to demonstrate the relationship of the
toncentration of both compounds to the a¢tual molar ratio of ammonium picrate in the groundwater.

Based on the above determinations, Picatinny Arsenal must begin quarterly groundwater monitoring
during interim status at the open detonation range for the constituents listed above within three (3)
months from the date of this letter. After eight (8) quarters of groundwater monitoring data have been
collected and reviewed by the Department, the Burean will reevaluate the constituents. for which
sampling and analysis must be performed. All groundwater samples must be collected and analyzed in
siccordance. with the procedures specified in'the PICATINNY ARSENAL FACILITY-WIDE FIELD
SAMPLING BLAN dated September 1998. In addition, the Burean requests that all future groundwater
monitoring and validation data for the open detonation range be sent to this Burcau within three (3)
" months from the date of sampling, ,

ARSENAL FACILITY-WIDE FIELD SAMPLING PLAN dated September 1998 and other

sty .

H .
Nt -
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Should you have any questions regarding, this- matter, please E-mail ‘John P. Scott of my staff ‘at

SIS | cotr de -state. .nj.ug or call him at (609) 292-9830.

Very truly yours,

. Fokeoren
Anthony Fontana, Chief

Bureau of Hazardous Waste
_and Transfer Facilities

EP58/1PS '

Document: PASUBX12

Attachment  °

C: Tracy Grabiak, BGWPA, with attachment
Joseph Marchesani, BGWPA, with attachment
James Kealy, BEERA, with attachment
Greg Zalaskus, BCM, with attachment
Kathleen Grimes, BEMQA, with attachment

_ Jeff Sterling, BHWCE-Northern, with attachment

Barry Torick, USEPA; Region II, with attachment
Stephen Shukailo, Mayor, Town of Dover, with attachmerit
Russel Felter, Mayor, Jefferson Township, with attachment
Harry R. Shupe, Mayor, Wharton Borough, with attachment
Joeseph Lebar, Mayor, Rockaway Borough, with attachment
John P. Inglesino, Mayor, Rockaway Township, with attachment
Sandy Urgo, Mayor, Roxbury Township, with attachment -
Paul Minenna, Councilman, Rockaway Township, with attachment
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DoNALLT. DIFRANCESCO Department of Enviconmental Protectlon
Acting Geveivior : DiVimEn of Solid and Hazardovs Waste
401 East State Streel '
P.0O.Box 414

Trenton, New Jersey 08625-0414-
Tel, # (609) 292-2880
Fax, # (609) 633-9839
werw giate.nlus/dep/dshoo/hwif

Themas J. Saleckd - gy 2 1 200
Chief; Environmental ~

Affairs Division

Depiartment of the Army .

1.8, Army Armament Research,

Development and Engineering Center

Picatinny Arsenal, New Jersey 07806-5000

Re:  Interim Status Groundwater Monitorlng for the Open Detonation of Waste Explosives,
Department of the Army, U.8; Army Armament Research, Dovelopment and Engineering.
Cénter, Picatinny Arsenal, Federal Enclave Located in Mortis County, USEPA ID No. NJ3 210
020 704 ' ' C T .

\\W

Dear My, Solecki:

The New Jersey Department of Environmental Protection (Depurtment), Division of Solid and
Hazardous Waste, Burean of Hazardous Weste and Transfer Facilitles (Bureaw) is in receipt of your
May 3, 2001, letter. The letter contains. comments.on the Burcau’s March 7, 2001, letter fegarding the
interim status gronndwater monitoring requirements for the open detonation of waste explosives. The
Bureru has reviewed the comments submitted and has made the follatving determinations:

Conment {1

A quarterly mopitoring program will be committed 1o for all existing open defonation-wells for one

, year for all constituonts listed in the revised Subpart X permit epplication. The resultait data will be
used {o develop a semi-annual monitoring program in compliance with 40 C.F.R. Peyt 264, The four
quarters of monitoring data is also consistent with the State equivalent of 40 C.ER. Part 270,

Response

* 'The Depattment does not agree thet the Federal requirerent is equivalent to the State requirement.
N.I.A.C. 7:26B-6.1(e) requires cight quarters of monitoring and, therefore, is more stringent than the
Federal 1cquirernent. However, the Department prees to gramt & variance to reduce the frequency of
smonitoring from eight to four quarters provided the fonr quarters of monitoring are consecutive,

New Jersey It an Equal Opportunly Employer
- Recycled Paper



)

Program in complianice with 40 CER. Part 264, Proposals ta sample the monitoring wells at o
decrensed frequency wijl only be considerad by the Dcpartment after four cotisecutive fuarlers of

mouitoting data have bee collectéd and-reviewed,

Comments #2 ang3

Ficatinny Acsenat wil) analyze the additiona] Parameters requested in your Jetter, which are not listed
in the Subpart X Permiit wpplication for the first two quarters of the monitoring program, The following
Parameters are not inbluded jn 1he Subpart ¥ permit application;

2 ToL Volatileg aﬁd additions] compatinds, i
b) Semi-valatile Orgatiic compounds with edditiona) compounds and NDMA,
¢  TCl., Pesticldes/PClg with additional compounds,

Analysis of these compaunds wijj continue if the resultant data. indicates levels above the detection
limit for that compound, - : .

Responne-

The Department agrees that two rounds of sampling aro adequate for monitoring of the zbove
Teferenced compounds, In addition, the ygq of detection limits for detezminiug if analysis will continue
Is acceptablo provided the detection limits have beey approved by the Department, However, detection
limits were not included in yoyp submiytal, Therefore, pleage submit this’ information, for tho

The Department concyrs wlth the commegs,

Comment # §

Grovndwator sampling will e berformed usigg low-flow methodology that was 8pproved jn the Field
Sempling Plag (FSP) for all Parameterg including the inorganics. The USEPAs dircetives and quidance

. Cleatly maintaing the Superiority of low-flow methodology fir providing o representatiye samiple with



3

repard to evaluating metal concentrations in groundwatet. Decisions will not be based on the results of
urfiltered groundwater sarpples based on samples with traditiona) bailer methods.

Responge

Low flow sarapling is accep\xhlé ns long as conventional bailer sampling is -éilso conducied. Any
sampling that does not include convertional bailer sampling will be at your oWn risk.

Comment# 6

All data, monitoring results and validation reparts will be submitted within ane hundred days after the
Inst day of the quarlerly sampling event. This copforms with Picatinny Arsenal's Facility Wide
Sarmpling Plan (FSF) that was submifted as part of the Subpart X permit application, Any subsequient
comuments on the adsquacy or completeness of the RSP by the Department as part of the Subpaxt X
porniit application process will nat luvalidate the data fror the sampling. :

Response

The Deparhment agrees that all data, monitoting resulfs and validation reports may be submitted within
one hundred days after the last day of the quarterly sampling cveat, However, the Department does not
agreo that any stbsequent comments on the adequacy or campleleness of the PSP by the Departmeutfas'
patt of the Subparl X pexmit applcation process will not invalidate the data from the sampling:-Any
“?hm:d correspondence from the Department that, is issued prior o any -sampling- event must be
adhered to. ‘

Picatinny Arsenal shall conduct the first yound of quarlerly grovndwater sampling within thirty (30)
days from the date of this letter, The groundwater sampling and analysis shall adhere to the
tequiternonts of this Jetier in confunction with the Bureau’s lotter of Mazrch 7, 2001, ‘

'§hould you have an& questions regarding this xﬁattcf, please E-mail John P. Scoit at
jscoti@den.stnte.nj:us or cull him at 609-292-9880, :

Very truly yours,

Anthony Fontana, Chief
Bureau of Hezardous Waste
and Transfer Facilities
EP5B/IIPS
. Barry Tomick, USETA, Region 1T
Jeffrey Stering, BHWCE, Northem Region
Tracy Grabiak, GWPA
Document: PASUBX22
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DEPARTMENT OF THE ARMY
UNITED STATES ARMY INSTALLATION MANAGEMENT AGENCY
NORTHEAST REGIONAL OFFICE GARRISON
PICATINNY ARSENAL, NEW JERSEY 07806-5000

August 31, 2005 ORIGHAL CONTROLLED DOCUMENT

Environmental Affairs Directorate

SUBJECT: Request for a Forty Five (45) day Extension for Submittal of
a Response to Technical Notice of Deficiency,. November 2000 Subpart 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

401 East State Street

P.O. Box 414

Trenton, -New Jersey 08625-0414

Dear Mr. Fontana:

Picatinny requests a Forty Five (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 to groundwater (part 4 of the attachment) -

that we “resume sampling ninety (90) days of the date of the letter”

and for Picatinmy to comply with your March 7" and June 21, 2001

letters. 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 following concurrence or

guidance on four points.

1) 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 in
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:
1. diethyleneglycol dinitrate (DEGDN),

2. triethyleneglycol dinitrate (TEGDN),
3. trimethyleneglycol dinitrate (TMEDN),

L
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1,3-diamino-2, 4,6-trinitrobenzene (DATB); and
2'¢,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) Request for guidance regarding the few cases of analytes in which
there is no certified methods and/or no certified laboratory for the
analyte (e.g., diphenylamine, zirconium, and uranium isotopes). In
this case we request that Shaw Environmental’s chemist be permitted
to speak directly to your laboratory certlflcatlon 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 10 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 feel free to contact Freddy Sanchez
at 973-724-5948 or myself at 973-724-5818,

Sincerely,

Tég;;s//// ﬁeckl

Dlrector Environmental Affairs
Directorate




181B M 81qB104-UON I MdN

£2 jo | abed
yused X Jedqng
Auupeaid

LA

.

A
et
%

24l

siajewieled jeondjeuy
uonResIe) MdN Bulioyuoly Jajempunoln
. Huwued X pedgng
punouty Bujuing Auunesid
isjempunoly £-3°] sjqel

suou uoey || . . 96/21 ‘2 Aoy .96/ ‘2 "AeH eUBYIBOWOIqIT-Z' |
SeA yponLs || SBHOLOMHSMAN | g9z gpg-ms YN ‘50E0S 9Y8-MS ool
100HO . . 96/2L ‘2 "r8Y 96/2} ‘2 "A8d auBLB0IOjoRIE
saA uojuen 08Zr0'LOMHS ‘MdN || +q0020 ava-ms YN '0€05 9¥8-MS : *
YUON LS
se moozo . . 96/2} ‘2 "Aed 96/21 'z "Aed BUBLB0JOIYOUL
A ojue) 0}EV0°ZOMHS ‘MdN ‘90928 9p8-MS YIN ‘g080S 9¥8-MS ’
YHON LS
8 hoﬁﬁo . . 96/21 ‘g “ney 96/2} 'z "Aed suBLIB0IOLO -1}
A OWED || 06Z60'LOMHS MdN | groce & ooHl VIN ‘H0E0S OVE-MS HSOIOIORLL L
YHON LS
LOOHO ) " 96/2L ‘g Aoy 96/gt ‘g "ney WI0J0I0)
SeA uojue) 0SH0'LOMHS ‘MAN | «gooze oo e YN ‘90E0S 9¥8-MS otoro
YHON LS
| FOOHO ) . AN AL 96/21 2 Aoy aueLsOIONOIa-1
. seA UOWED | 00ZHOLOMHS SMAN | sgroSe & omte VIN ‘S0B0S SY8-MS HieoloIRIa-L L
: YUON 1LS : :
lOOHO . E AN A 96/2} 'z "AsH aUBYIB0IODICI-2' L-SUBS
SoA uojues 0E240°"LOMHS MaN || ignooe ore-ms V/N ‘G0E0S IH8-MS .
YHON LS
LOOHO ) . 86/2} ‘2 Ao 96/21 ‘2 "AeY BpHOD suslAuIe
oA UOJUED 09250"L0MHS *MdN || «gnace oo ie VIN 'Q0E08 OV8-MS :
YHON 118
+00HO . . 96/21 'z AeH 96/21 ‘2 "AeY susya0IolyOIa- 1L
so uojuey 02250 LOMHS ‘MdN || «ghoce gva e VN ‘G0E0S 9Y8-MS .
YHON LS ‘




J81BM 8]qejod-UoN IMdN

€2 jo Z abed
Nuued X Hedgng
Auupesid

L00HO 96/21 ' ‘ASY 96721 ‘g Aoy suoLBING-Z
saA uoeg 09EYO"LOMHS *MdN || gooze oha-ms YIN Q0E0S 9Y8-MS
UUON 118
HOOHO e 96/21 ‘2 "red VIN 672l "2 Aoy susdoudoiopyold-2'L
SOA uojuen . OVev0 LOMHS ‘MdJN '90928 9vg-MS - g0e08 978-MS
YUON 11LS :
—.OOIO R QQ\N_. .N .>mm <\Z . GQ\N—. .N .>wm mcmF:mOuO:LU_D-N._.
SO A uojueg 012P0"LOMHS ‘MdN 'a0928 9P9-MS 80208 998-MS .
YHON 71LS .
+HOOHO . 96/21 ‘2 "AoY VIN 96/2} 2 “AoH sueUieoloyoRIa L2 'L
SOA uojue) 042v0°LOMHS *MdN ‘90928 SY8-MS g0E0S 9¥8-MS
UHON 11S
+OOHO 96/2) ‘2 "Aey /N L9872l ‘g Aoy SUBLIEOIOOL L-2*L )
soA uojues 00BY0"ZOMHS :MdN || igoece & o e H0E0S 9v8-MS
YHON 1S
+OOHO X 96/21 ‘2 "rey VN 96721 ‘g “AoY BUBLIB0IONOU ] -} L]
UHON LS
LOOHO ) 96/21 ‘2 "ASY VIN 9672l ' Aoy auajAyleoiolol-1'1
SOA UojUED 022v0"LOMHS *MdN ‘50928 9¥8-MS g0E£0S 978-MS
UHUON LS
+00HO 96/2} ‘2 "A8Y VIN 96/21 ‘2 Ay suBYIB0IOIOIg-| ]
YHON 118
LOOHO 96/21 'z ASH 9612 1.'2 Ay ausnjo]
saA uojuen 0L0¥0°LOMHS ‘MaN [| i go0ze ghaonia VN 80508 9Y8-MS
: UHON 7118
100HO 96/21 ‘2 ‘AoH VN 96/g1 ‘g "Aed suazuag
SBA uojuen - 010V0"LOMHS ‘MdN ‘50928 9¥8-MS > ‘g0€08 wwm->>m

YHON LS

slajaweied jeonfjeuy
uoleoijiies MdN Buniojiuoyy Jejempunoly
juued X Medqng
punoiy Bujuing Auupesid
(penuijuoo) JejeMpunols €0’ 8lqeL




I81BM 9jqe10d-UON MdN

£Z Jo g abed
jwisd X vedagng
Auupeoid

- slesweled jeondjeuy
uoneosiled MdN Bupoyuoyy lajempunoln
, . Huuad X Hedqgng
punoiy) Bujuing Auunesid
(panunuod) lejempunoly g0°] 9jqel

4 L00HO . o
SoA uoued - . | 020V0°LOMHS MaN || oorct & PPE VN o Sop S oUBZUAGOIOID
UUON LS
booHO oM Sk 96/2h ‘2 “Aoly 9672} ‘2 "AoM
S8A uoiuen 021v0'LOMHS *MdN ‘90028 978-MS V/N ‘0805 9Y8-MS spuojyoela] uoqIed
UUON 1S
100HO . o
=} =}
soA uowes 12850 L0MHS N || SOCL B %_w VN .%%m\ww o %w o100y AUIA
YUON 11§ i
HOOHO . 96/21 ‘2 *AsH] . 96/21 ‘2 "AeH]
seA uojued 0SEY'LOMHS ‘MAN | «gmen cvp s VN o S g epyinsiq uogse
YUON 118 :
100HO o .
s8A uoE) OLLYOZOMHS ‘MdN | (Soor & 2= VIN o Sa G suByEWOWOIg
UUON 1LS
Y00HO . -
seA UOWED | 00LYOLOMHS :MdN | St & SH VIN B e uuojoLoIg
YUON LS
‘ +00HO . . 96/2} ' Aoy 96/2} '2 *AsH]
S2A UNED || 0BOYO'LOMHS :MdN | o920 gpg-ms v ‘50805 OyB-Mg | CUEWeWolollpowoig
YUON 11§ .
100HO . .
<) AS
YUON LS
T00HG . .
. . 96/21 ‘2 "AsY 96/21 ‘2 "A8Y (euoiey 1ingos| JAuBIN)
SeA mon g || CEEYOLOMHS MAN I goozg ova-ms VN ‘G0E0S OYE-MS suoUBIUSd-Z-KUIBIN-b
}00HO P -
seA UoUEQ 0LEPO"LOMHS SMAN | Sonch arpemis VN G s auoUBXaH-2
YUON 1S ]




d812 M\ 8[qejod-UoN :MdN

£z jo vy ebed
Juwisd X Hedqgng
Auupeosid

sigjoweled [eondjeuy
uoliealiled MdN Bulioyuoly Jejempunols
juwsd X vedqgng
punoiy Bujuing Auujiesid
(penupuoo) Jejempunods) g0°| sjqel

100HO : . o
soA uojueg 0BZV0'LOMHS ‘MAN | it e s VN ok e sUBlALIBOIONIRAEL
YUON "ILS
F00HO P o
N uojue) 0S5+0"LOMHS ‘MdN »%%m\mw wvm. %m VN .%%m\ww o >>mm ousifis
YUON LS
F00HO S S
seA UOWED . | 0900'LOMHS ‘MN | oorcl & \mm VIN & o e suszusqiiyg
UuON 1LS . : ‘
100HO o -
: . 96/21 ‘2 "AeH 96721 ‘2 "Aou (21 uosI)
seA won o0g || OCHPOLOMHS “MAN | +gogzg ope-ms VN ‘G0E0S 9b8-MS |  euegBLICIONpIPOIONOI
+HOOHO : 96/2L ‘2 "AoY 9621 '2 “AeY
SBA Howed 08LP0'LOMHS *MdN || g5920 gpg-mg YN ‘G005 9¥8-MS SUBeLoIoROWOIqIq
YUON LS
+O0HO . . 96/21 ‘2 "ASH 96/21 ‘2 "AeY .
sOA uoed 052b0"L0MHS ‘MeN | oot & oS8 VN G0mo6 Srag | euederdoioiuoia-et-so
YHON ILS ,
T00HO o -
seA uojueg SEZH0°LOMHS ‘MdN .%%o\wm Sop s VN e e \mw BUBYBOIONIQ-" L-510
YUON LS
T00HO . o
seA UoUED 09LVOLOMHS ‘MdN || . ororet & 158 VIN o S sUBLIBLOIOND
YUON LS
T00HO N o
N uojueD) OSLYOLOMHS ‘MaN | ooret w%.wﬂm VN o o Bmm wiojeio)
UHON LS
T00HO I o
seA uoweg OBLVOLOMHS ‘MAN || aact oo e VN et G sueyE0IOlYD




181 8|qEI04-UON :MdN

£2 jo g abed

jusd X yedgng

Auupesid

o

i
S
w@wv i

o
,Wm

Mwwwm. :

slajaweled [eopAjeuy

uoneayIa) MdN Bunioyiuopy Jajempunossn

juiad X Hedgng
punoly Bujuing Auunesid

(panunuoo) Jejempunoly g°0°| ajqeL

L00HO - - n
saA Uojues SLEVO'LOMHS MAN | Sorck @ 18K VN BN e || (@Ppol 1Auien) suetewopo
YUoN LS
" o oM %6721 ‘2 "o N 96/2} 2oy || (g++ uosi) sueweosonyyy
A gon 11 | || SCCPO4OMHS SMAN | «gogzg ave-ms ‘G0E0S 9¥8-MS -2'2'1-0I0jyou 1 -Z' L'}
T00HO . .
. . 9672} 2 "Aey 96/2} ‘2 Aoy
S8A ion —0g || SBEPOLOMHS MIN | gogzg gpg-pms VN H0E0S 978-MS siuucIe0y
T00HO : . -
saA uoue) 080Y0'LOMHS ‘MdN || Soct wv%%w VN i wvm.m%m suBIAX 2101
YuoN 718
F00HO . o
seA UojUED OBEYO'LOMHS AN || i apach o VIN ok, & opLOYD JAUIA
UuON 118 ‘ .
100HO - o
seA uolE) OLEVOLOMHS ‘MaN || SorCt Sans VN o & i ausIAe0IOIyOUL
YMON 1S
F00HO , . .
. . 96/21 ‘2 *AoH 96/2L ‘2 Aok (41 uosiZ)
S8A won bg || CEEPOAOMHS MIN | 0925 gha-ms VN ‘G0E0S 9¥8-MS SUBYISLLOIONOIONOU L
T00HO . S
sA uowE) OLLPOLOMHS ‘MaN | Soct E7oH VN oot e | eusdoidoroioig-g'y-suers
YuoN LS ,
_ +00HO , . 96/21 ‘2 *ney] 96/21 ‘2 "AeH .
SA uouEg 0BZHO'LOMHS :MdN | iSorot & 258l VN G0808 opa-MS || PUSLASOIONOIa-E" -Sul
YUON 1S
F00HO - o
seA uojueg 0LOY0'LOMHS ‘MN | oy &= VIN & eusno,
YuoN 1S 78I




. J81B/A 3]GR10d-UON :MdN

Z0ONL :
uopelodion ) . 96/21 ‘2 "A8Y 96/21 'g "Aed
SeA oousjpg || SEEVOLOMHS ‘MdN | gogzg ope-ms VN ‘90928 9Y8-MS loyoole jking-pa)
fejusWLOIAUT
ZOONL
uojierodio) . . 96/2} ‘g "Aed 96/ ‘g "AeY
A souslog || L4EPOLOMHS *MAN | «gogzg opg-ms VN ‘50028 OV8-MS. louedoudos|
[BIUBLILOHAUT
200NL
soA uopelodion 65250"LOMHS ‘MdN | 96/21 'g "AeY VN 96/2} ‘2 "AeY
eouUBIog MHS *MdN || ‘a0528 9p8-MS ‘90928 9¥8-MS louey3

R

24t

= : % % 5 AEELE ; % X lirsie ISV 301 s SpHRs e
LOOHO

- t '>m R .
SeA uowEg SEEHO"LOMHS ‘MN || +Joass epems VN 'G0E0S SY8-MS sudoidolojon €2t
UUON LS .
s, tove | sszrosomms: 9672} ‘2 *AeH 9672 2008 | oLoinaoromot L
MHS *MaN | +go9zg gpg-ms VN ‘G0E0S 9¥8-MS Nq-g-ololala-v'|-suel
WON LS -
s8 Eoﬂo . : 96/21 ‘2 "ASH 96/21 ‘2 “Aod auadosdolojyo-g-owolgig-z*
A uoyue) LBIYOLOMHS ‘MaN || aones copis VIN et & oo Iyo-E-0WoIqIg-Z' |
UUON LS .
+ooHO . . 96/21 ‘2 "AoH 96/21 ‘2 “AoH oL KA KLB0IOe
s/ WED OVHO'LOMHS ‘MaN | ‘aoaas oramis VN S W KA IAgieoioND-Z
UUON LS
JooHo . : 96721 ‘2 ‘Aol 06721 ' Aoyl SUBLIBOIOILOENS |7 L1
soA ojuED 00SY0"LOMHS ‘MAN || aonat rp s YN et G WB0IOoBNS 12 L L

YHON "1LS

siajalueied jeondjeuy
uonesilas MdN BuLlojiuopy Jejempunols
Hwlag X Hedgng
punouy Sujuing Auunesid
(penunuoo) Isjempunoly £’ ejqel

£2 jo g sbed
jjuiad X Jedqgns -
Auupesid



191\ 8jqelod-uoN iMdN

L00HO

£2 jo L ebed
julad X Medqng
Auupeoid

o | S oo | smem [ [ameme T e
seA . mmmmw 09050°0MHS Ml | SSICE € T VN SOl e BUIUEOAIN-Z
o | B emoowena | gmte | ow | gmaee | s
seA . mmmmw 03vS0LOMHS MaN | SOEL B MeH VIN o jousydoiopy-z
SeA zmowmmm,w 02050 LOMHS ‘MdN || . S0! W.% \mw VIN . %%%mm .mmwm.m\,m ; ous[ELYdEUOIOND-2
soA . mmWMMm 00280°20MHS MeN || 02! Wﬁm A VN ot Wﬁmw SUSZUBOIOLOIT b
SoA cmmmmw 26950'L0MHS ‘MN | SO & et VN SOl e e 8USZUSqOIOYDIC-E'|
SO - PP R TR IR IO [—
SeA loweo L6950°LOMHS ‘MdN ||, 2621 'E K VIN 96/31 '€ “AS susZUBqOIONDIA-Z' |

2 5 2 % Gl : £ Emvw\ LRy

'00.428 9v8-MS

ST
B

sioswelied jeanAjeuy
uoieslIla) MdN Buliojiuoly Jajempunoly
“Hulad X pedgng
punoty Bupuing Auupeoid
(panunuod) Jajempunols g9 sjqel

5]

S
.

'002SE S¥8-MS




1918\ 31qE10d-UON *MdN

£Z jo g obed
jjulied X Hedqgns
Auupeold

}00HO - n S6ZL ' ML
S8A ucluE) 00LSOLOMHS ‘MdN | . aorot & s VIN S s | seweIusud-usudowoig-y
YUON 118 : .
+00HO . . 9672} '€ "oy 96721 ‘¢ Aoy SR——
soA UOWED . | OVOSOLOMHS MdN | «Sros oS VIN S s Ipy 10~
YUON LS
T00HO e no ' A8
seA ucjueg 20080°LOMHS MdN | Soroe & 28l VN et erams SUIUEOIN-E
YUON-ILS
}00HO . - o o1 g Ao ,
SeA UOWED | 0B1S0'LOMHS SMAN | 13056 Sroms VN {096 S¥E-MS susniciofItia-9'2
YUON 11§
H0OHO . . 9672} ‘€ "NeH 96/2} '€ “NeH A
soA uojuED 0LSS0°LOMHS ‘MAN | 30708 Svams YN e SraS .
YUON LS
+00HO . : 96721 '€ Aoy 96721 '€ "AeY ousydoloNoUL 5’
soA uoED | 08SSOLOMHS MAN | Sores spams VIN S s .
UuON LS
100HO . : 96/21 '€ Ao 96721 '€ "Aey] SUBNICIONI-b'E
seA uojuey OLISOLOMHS ‘MaN || Sorer & 28 VIN S s !
YuON LS
+0O0HO . . 96721 ‘¢ “Aey] 96/21 ‘€ "AeY JousydonuIg-v'z
seA uowed | 08YSO'LOMHS MdN | o096 ohaomis VN o S uy
YUON.1LS
100HO . . 96/2} '€ "AeH 96/2} ‘€ ‘Aol T
soA uojued OLVSOLOMHS TN || . Sorot ooioie VIN S e ]
YUON LS
+00HO . . 96721 '€ “AeH 9672} '€ “AeH OT——
soA uoEd 08pS0"LOMHS M || Sorek & PEH VIN S oS
YUON'ILS

g

slsjelieled [eondjeuy
uoleolII8) MdN Bulioliuoy J8jempunoly
Huwued X yedqng
punoup Bujuing Auupesld
(panupuod) Jsempunoly €07 sjgel




J812 M 91qB10d-UON I MdN

£2 Jo.6 abed
yuad X yedqng
Auunesid

sisjslueled jeondjeuy
uonesyIen MdN BuLiojuopy 18jempunols
jwiad X Hedgng
punodiy Buluing Auuijesid
(panunuoo) Jajempunoly g0l sjqel

Eerry |

seA mmeMm 06250'20MHS ‘MdN SO VIN o, e susjyideusoy
4o ,

seA . mmm_MMm. 0250 L0MHS M | SEEE € B VIN AR susldEUE0Y

= gmmmMMm 06750 LOMHS MAN | -5/2% G VN SOl & ooH | roveudifweurzonuiarey

soA hmmMMm 0ES50"ZOMHS ‘MdN S0l © e VN el € eH ousydoIN-D -
yu

= gow_,..__w E0S0 SOMHS MaN | 50755 o v o2 € o a—-

seA mmm_MMm 01550°LOMHS ‘MaN | (SO B BEH VN o2k ‘e nou -
—.— -

seA hmm_MMm 0S1S0"ZOMHS :MdN .Ow%mm wv.m,.m \ﬂm VN . %m%mm w«%ﬁ o || oweitueyd-fusydoroio-y
yu

seA _wwnﬁ.w_.m 05050°LOMHS iMdN | SO2EE HSH VN Sofe1 B e SUYIUEOIOND-H
YHON

SeA :mmmMMm OVPSOLOMHS ‘MAN | SSEL B e VN BL €18 | jousiiiupeus-g-oiol0y




-

1918 8]qejod-uoN :MdN

£7 40 01 abed
junad X Wedqns
Auugesid

sigjalleled jeonAjeuy

uoneolie) MdN Buliojuopy Jeiempunols

Huned X Hedqng
punotn Bujuing Auunesid

(penunuod) Isjempunody) £'0°] sjqel

soA oz 0B0S0"LOMHS :MdN | 05 %«% e VN -S0ges .mww.m%m . slozeaiEo
YLON LS

- oo | osomsiman | SIZSTSH || SSELEA | ssas(docoscionoag
YHON LS

cox oo orzeo somisman | S8 wwm,.m;mm N o v stejeuudifzusaifing
YLON 118 .

S8A wwwcﬂw 2160 Z0MHS ‘:MdN . %%\\.Ww Mv.m.m%m YIN . %%mmmw .%w.%.m%m 1aya(iAyisoioo-g)sig
ULON 118

saA oies OBHSOLOMHS MdN | oot .mmmm,.m\wm VN s ww%ﬂm sumpewxoeciolo-Z)ela
LHON LS

sox _“wmcvm_w OVES0'LOMHS MaN | . %%Mmm m W.m%w VIN .%%%m wwv.m.w\,ww susyuelonjylozueg
YHON LS

SOA _wwm:uw 0EE50°LOMHS ‘MdN .%%.mw Mwm.m \ﬂm VIN .%%%mm mmv.ﬁmm susthuediyyBlozuog
LHON 1S

seA foieg 02850 LOMHS *MdN || 7o wm%;mm VN o068 ww.%mm suedsionilalozie

- UHON LS

saA Ww@ﬂw 01£50°LOMHS :MdN .%%MNNW wwmuﬂw YN .%%mmmm M«mﬂmw suesdlElozuea
E.Mwu_..*_w - . . . 96/21 ‘s "noY VN _96/BL'e AoH susoriyluEle]ozusg

SBA . mm%mw.m 00€50°ZL0MHS *MdN ‘90228 9v8-MS O025€ 9¥8-MS




Jo}B M 8[aelod-UoN MdN

£2jo 11 abed
jjulad X uedgng
Auupeoid

siolslueled [eondjeuy
uonesyiad MdN Buliojuopy Jejempunoly -
puued X Hedqng
punoly Buiuing Auunesid
(penunuod) Jejempunoln g1 8iqeL

F00HO o -
SoA uojued 08050"Z0MHS :MdN .%%MNN m %ﬁm.%m W/IN .%%Wm w w¢w->w_,m aUBZUBYOIOIIEXEH
UUON LS .
50/92/8
10 SE OdH Butsn eseqejeq osEaEIE — . Aumz__un.vsv
<3arN Ul pelsl SqeT ON oN suON R Degpo res VN pE/6'0 Mol | (AN/OTaH) eueiduBdi]
‘reussly Auugeoid P 0EE8 9¥8-MS
io} polely pauyeq Jesn
_ 100HO o no ‘c A
saA uoluED 08ES0°LOMHS TN | S92 B 0o8 VN BN, o suslON|
UUON LS . \
) o .
. AS AD
saA vowed | ozesoLomHsiMaN | LSSk B CeR VIN S s suayuUeioN)
UMON LS
F00HO S o
. (<) AS
saA uoED 02250°LOMHS :MdN .%%\\.NNW . %m VN .%m%mm e s | ewrmudiAeuAneZ)s
UMON LS
LOOHO i ‘e Al
s8A uojue 062S0°LOMHS MdN .%mw %qmumm VN .%w%m oo \mw srefewudifuelq
UMON LS
100HO o -
seA uoluEg ovasoLomHs N | SOk B SoR VN S s ereEULdAyewIq
YUON 11S
T00HO - - o
UUON LS
F00HO . o
AD AS
saA uojuEQ 8YOSO'LOMHS MaN | . aorr &0 s VIN o S s suyuy
UHON LS




supejiusydia wouy paysinBugsip sq Jouuen

191e M 8]qEI0d-UON MdN

T

£2 jo 2| ebed
jusd X Hedgns
Auunesid

siojswieled [eopAjeUY
uonesisn MdN BuLioyuoyy IsleMpunoiy
Huuad X Hedqng
punouty Bujuing Auuneoid
(panupuog) lejempunody g9l sjqel

L00HO o ..
soA uoluED POOSOLOMHS ‘MdN | . ooroh & 28 VIN el e | sueiueyd-p-osonu-N
YuON LS :
L00HO ‘ . o
iy : ]
seA UOWED | 90050'LOMHS ‘MdN | SICLE ToH VN S & e | suweidoid-u-p-osonu-y
yoNTLS |- T
o LOOHO . . 96/21 ‘¢ "neH 96/21 '€ Aed ouBELdE
A UOILED | OLYSOLOMHS ‘MaN | 50/ cug e VIN e s feuyden
YUON TLS A
s8 hwoc_mo . : 96/cl. '€ Aok 86/21 '€ "AsH auszUBqOLY
A WEo 00230°LOMHS *MaN || oron avp i VIN e s qonN
YUON LS .
+O0HO . : 96/21 '€ "AeH 96/2} '€ “AeY] ouoIoLdoS
seA WED 061S0'LOMHS ‘M | G2k Z 058 VIN s oloydos
YUON LS :
LO0HO . . 96721 '€ Aoy 96721 ‘¢ ‘Aol oUBId(p'o-6'5" | Jouspu
SeA MoK 0BES0°LOMHS *MdN || 155,20 ayg-ms YN ‘0025€ 9¥8-MS- po-geouspul
YMON LS
9 wwﬂﬂo . : 96/2} '€ "AeY 96/2} '€ "hed BUBLISOIONOEXS
A (o0 OLLSOLOMHS :MdN | . Sorce E1°d VIN o yieolojyoeXaH
HON LS .
100HO . o
. SoA uoED 00LSOLOMHS ‘MdN || . Soot & 28 VIN & e || euepeadooooioloexaH
YUON LS
saA i 0B0SO"ZOMHS :MeN ||, 96/8k '8 nedl VIN JSBRE'EMH gy peingaiopyoexe
ION A0 00£28 9v8-MS O0ZSE 9¥8-MS |




181B M\ 8]qelod-UON MdN

LOONL
BljiAxXouy LS

00182'90MHS *MdN

¥6/6 '0

¥6/6 ‘0 "Aed

susniOOMUIA-¥'2

F00HO - o
YUON 1S .
seA .wwmmw 05250°LOMHS MdN || S8/2k B e Y VIN .%wmmmm Wv.m.m %m sjeleuydifing-u-g
o 1S 00,28 9Y8-MS
L0OHO . .
. . 96/21 '€ "AoH 96/21 '€ "AsH
saA uoweg 0SESO'ZOMHS ‘MdN | ., ¢ VIN . Y susshiyp
o 108 00£28 9Y8-MS 002SE 9v8-MS
100HO . o
AB AD
seA uojuED 06pS0°LOMHS ‘MaN | oot & P58 VN o s susIAd
YUON LS
F00HO ‘ o
’ A
s8A uoE) 0SSS0°LOMHS ‘MaN | aorn s VIN o s jousyd
YUON 1S
+00HO . . _ 96/21 ‘€AoY 96/2} '€ "AsH SUBILILEUS
seA uowen 0ZvS0°LOMHS ‘MaN || - ek & JeH VIN SO & UuBLBYd
UUON LS . .
+0OHO . . 96/24 '€ "ney 9621 ‘g MeY ousLdoioloEILS
seA WED OPSSOLOMHS ‘MaN || ooroh S VN o s lousydosojyoejuad
YUON LS
F00HO - -
. . 96/21 '€ Aoy 96/21 '€ AeY -
SoA UoUED 09250°"Z0MHS :MdN || ¢ VN . Y eveleuydiA00-u-g
WION S1S 00228 998-MS 00ZSE 978-MS

€2 Jo g} abed
Jjusd X wedgns
Auupeoid

uoneoyIa)

‘siejeweled jesnijeuy

MdN Bunioyiuoyy Jajempunolyy
Huwiad X Hedqng

punoly Buluing Auupnesid
(penunuod) sejempunodty £°9°) sjqeL




18]BM 8]|qBlOd-UON *MdN

} 96721 '0 "A%Y upeoAlBoniN
LOONL . . 96/21 ‘0 YN . .
$2A siaxouy; || OOFBE'OOMHS :MdN 1l .15 50eg opg-ms 2568 OV8-MS
$0/92/8 Jo se aseqeieq ose . (pupouw) (peuipoLL) ssomBa0IIN
qeleg dIAN pal YN .
3 es ummw_wmmwmoz ON SUON U PBRINeD 10N 2'65€ Vd3SN 2'ESE YdISN
‘feussiy Auupeo)
PR LOONL : v6/6 ‘0 I v6/6 0 “neH S—
SoA olpaxouy || O90BE'OOMHS :MdN || x5, 5e0g gpg-me ‘0EE8 9V8-MS
‘0 (1Ane L) sunueoyue]s)
. 6/6 ‘0 v6/6 °0 Aoy 2,) eujuEoA
SoA slimoiny || 0S0BZIOMHS MaN | oy, ST Gho. s VN 0EE8 678-MS 972 N-IAUIB-N
‘0" (xau)
6/6 ‘0 ¥6/6 '0 Aol
88A mhwwu_w 02082'80MHS *MdN || 51 «oceg ope-ms YN 0SE8 OP8-MS || SuIUELUL) BUBIAYIBINOIOAD
‘0 (XWH) suieiuee)
: ¥6/6 ‘0 ¥8/6'0 "ASK] ;
SeA oy | OLOBZSOMHS :MdN “ABY ‘0EE8 OY8-MS YN 0EE8 9Y8-MS suslALpaLIERBI0lAD
‘ v6/6 ‘0 "Aed sUBN|OIONIUIT-9'Z
LOONL . . ¥6/6°0 VN ” : ”
$9A oliaxouy, || OFHBE'SOMHS *MAN |l .\oy opeg opg-ms 0EE8 9Y8-MS
‘ 6/6 ‘0 "Aey 8UBN|OIONUILL-0''Z
L0ONL . . 16160 VN . . ”
seA siiaxouy || 04082'00MHS :MdN | .61, soeeg ovg-ms 0£E8 9Y8-MS
v6/6 ‘0 v8/6'0 “AeK] SUBZUBAOMUIL -GS |
oA oy | ORORTSOMHS N | oy SO D0 e VNN 0EE8 8Y8-MS
' ¥6/6 0 ‘AoH ausZUBqOLIC-E'L
0ONL : . ¥6/6 ‘0 VN . : |
oA m_"_>xo=x OY0BC'90MHS ‘MdN | .ro1, sopeg ove-Ms 0£€8 9V8-MS

£2 jo p| ebed
Huued X Medqng
Auupesid

slalpweled [eonAjeuy
‘uoneoitiad MdN Bulioyiuoly Jeyempunoly
Huuad X Hedqgng
punoly Bujuing Auupesid
(penunuoo) J8teMpUnoIy €0 81qeL




- Ja1e A 81qe10d-UON *MdN

A . $6/6 0 26/L | 'neY (SW/dD) Auoumuy
SeA oo tpiony || 000L0POMHS "MaN | roy ‘0200 ov8-MS WN '500€ 9¥8-MS
X b "Aed nupLN]Y
L0OHO . . 96/2} ‘2 Aoy YN BOlL L (dol 20811 wnLy
SeA uoweg ywoy || 000S0POMHS :MdN i« 09 gpg-ms SO0 9Y8-MS

e

B

. $6/6 '0 ¥6/6 ‘0 "AeH BUBN|OIONIN-E
SeA m_w_m,mw_m.x 0EL8E'90MHS *MdN | \ay; ‘ocpg opg-MmS VN ‘0SE8 9V8-MS
] 76/6 ‘0 ¥6/6 ‘0 "A%H SUBNICIONIN-F
S9A m_%mu& OVL8Z'00MHS *MdN || .14 oeeg ave-MS YN ‘0S8 9V8-MS
. ¥6/6 ‘0 ¥6/6 '0 "A0Y BUBN(OJONIN-Z
seA m_%w%.v_ 02L82'00MHS *MdN || rq1 10eeg opg-ms VN ‘0SE8 9V8-MS
. ¥6/6 ‘0 $6/6 '0 A8y 5UBN|OI0IIUIP-0'Y-OUILLY-Z
S8A m_%mu_wx 06082'90MHS ‘MdN | -sqy ‘0ceg 9p8-MS YN '0BE8 OPE8-MS
! ¥6/6 ‘0 "AeY NJOJCAIUIP-0' Z-0UlUYy -
FOONL . . 6/6 0 VN \ i auanjojonul |
S8A opxouy || OB0BEO0MHS *MdN | .\o\) soecg opg-ms 0EE8 9¥8-MS
‘0" 13d)
v6/6 ‘0 v6/6 ‘0 "AeY (N
SA olxony || SPOBZOOMHS MAN | o i RE e e VIN '06EROYEMS |  eweAEAG) lUMIsEIUa
0 SE aseqele \ Abm_EuoEv
%M%Mmmu_ psisy m%m.w ooz oN SUON sseqeied d34rN ) \Mwm:._nm_%mv Mm% >\mm wN $6/6 '0 "A8Y suipiuenBonin
!leussly Auugeoid uf peyiue 10N d 0 A OEES 998-MS

10} poUiel\ paulaq Jesn

£2 Jo g1 abed
Huwied X Wedqns
Auupeold

siajaweled jeondjeuy

uonedILS) MdN Buliojiuoyy Jejempunocls

jusd X yedqns - :

punouy Bujuing Auunesid
{(panupuod) J8jemMpunoln €'l 8jqel

P




1818/ 3]qB10d-UON :MdN

£2 Jo 91 abed
jwiad X Hedgng
Auupesid

oo : v6/8 0 VN GBI | heu (S/do)) Pee
s uoeg yon | 0008EYOMHS MAN | -ra, 10709 gpg-ms S00€ 9v8-MS
S2A cswmwxzwoz 50092 YOMHS M | -rgyy R .wo%. . VN S (SW/dOI) uoy|
seA wonothO | cosvzvomms man | SERE T HEH VN oL} el (do1 eveL1) Jaddop
S3A uoweg oy | 00SEEvOMHS N | SEEL wvﬁ,mm VN e m«%%w (dOl 82e11) 112G00
sA wonma oo | 0088k POMHS :MaN oot wvw.m\,wm VIN L (401 89811) WniWoIYD
SoA worma oy || 00SZEPOMHS MdN | et w«wu,mm. VN S (dl 80E11) wnjojED
seA Loz tpioy | 0009H POMHS MN | pcyy 09 S ems VN e os (SW/do1) wniwpeo
SN :e.wmwx%az 00SEHYOMHS ‘MdN | oreh w&.m\mm YN ol %‘.%%m (dol .momE E.,__Emm
SeA cs_“woox%oz 00SHYOMHS MaN | apiot w&ﬂﬂ VN e w«%ﬁm (d0l o9e11) wnyeg
seA wonadHO o | 005B0HOMHS MaN | g TS8O VN i (SW/aol) awesty

slojaweied [eonjAjeuy
uonesiiad MdN Buniojiuopy Jsjempunoly
Hwied X vedqng

punoJy) Bujuing Auupesid |
(panuguod) leyempunold £°9°| d|qel




I91EM 9]qEI0d-UON MdN

£2 jo L} ebed

jjwisd X Medqgns

Auupeoid

soA womaar oo | c0szrvomHs smaN | S5% SR VIN s (401 wnipeueA
soA uen OO | 0085 HOMHS MaN | poyy <dame &0 VN g g (SW/dO1) wnieyL
S8A cehmwxswoz. 000EY"YOMHS :MdN .%% mw wvww >mm VN .mwwm.mﬂ%%m (dOl) wnipos

seA w20 1 | coorrvomms iman | SEELE S VIN oL LR (40l) JoMIS

seA s SO0 1 | 00s0rvomHE MaN | oy sime & e VIN s (SW/do1) wnjusles
seA woroatOon || 0008 VOMHS ‘MaN. | .goiog G VIN oL L e (doI) wnisseiod
SOA :Qmmmzcwnvz 00SSE POMHS .”>>n_z . %%“Mw Wv.mww_w wIN . mﬂﬂm mvmm% s (40t 8%.1)) 1BYoIN
oA cewmwxhoz 000€€"v0ddM:MdN .<ww\m .\. w«wﬁm v/N 1'5¥e vd3 Anosapy

seA w20 o | cosrevomms man | SEELE HEH VIN ol L ol | (ol soesy) sseustueny
SN vorog ioy | 00SOEYOMHS :MdN aoron Wﬁwm VIN e Soatis (401 80E11) wnisoubep

siejoweled [eonfjeuy
uoneslIIe) MdN Buliojuopy Jsjempunoly
_ Huuad X Hedqgng
punouy Bujuing Auuneosid
(psnunuoo) Jsjempunoly £'0°l 8jqel




J8j2 M\ 9]qB10d-UON MdN

LOOHO . . ¥6/6 ‘0 ’ 26/L | "AoY p
S3A uoeg ypoy || SOOVEPOMHS :MdN ) -ra1y 10200 ope-ms VN 'S00g oyg-ms || . (SVWeOl) tnuspakion
(18} uoayjig jo ney u; (0IS)
BolIS Jo sisheue 1sanbay A
'50/02/8 40 SB 85EqEIEQ eseqeieq dIAMN 96721 ‘2 Aoy 26/ | "AoH ool
30PN Ul PeIsi| e ON oN BUeN upsyeO IoN . ‘H0L0S SY8-MS YN '500€ 9¥8-MS (o) volls
‘feussly Auuneoid
10} poUa peuYaQ-18sn :
50/92/8 0 Se eseqeIed :
43arN Ul peisl sqe ON eseqeied J3ArN ¥6/6 ‘0 26/L 1 "AeY :
‘[eusslY AUUEold oN BUON UPSIMED ION || ASH ‘0200 9¥8-MS YN 'G00E 9v8-MS (SW/d0l) whiuoolz
10} pOLIeW peuleq Jesn .
. . BipoLL)
feussly Auupesid S00vd . . (pajjipow) $6/8 ‘0 (p .
10} potSIL PULSG 105 s8A unashia s | FOOFPPOMHS MN | 165 "0200 ope-ms VN ol e (SW/dO1) Wwnyuong
LOOHO . . y6/6 ‘0 26/L 1 "hey
seA woitng oy || OLHLYPOMHS TN || oy omd ovg-mis VN ‘Sous S8 MS (SW/dO1) usysBunL
S8A cghmwzzwoz 05085 vUddM *MdN 4008 vd3 VN £'00Z vd3 (do1) wnjueyy
LOOHO . . 96/2} '3 "ney Z6/L + AoY
SeA uoyueg yuoy || OOHVPOMHS “MdN || g4 59 gpg-ms YN ‘S00€ 9¥8-MS (dOr @oeiL) UL
LOOHO . . 96/2} ‘2 "reYd 26/L | Ay ‘
seA voay o | 00HEEPOMHS AN | aorer & DS WIN Lk (dol) uolog
LOOHO . . 96/21 ‘2 "AeH] Z6/L 1 "oy ook
SeA uoeg oy || 00087 POMHS :MdN g0 59 gpp-ms VIN 'S00€ 9¥8-MS (dO 80811) 2U1Z

siajauleied [eollAjeuy
uoniEdINeD MdN BuLioyiuopy Js1eMmpunoln
Hwlad X vedqng
punoJtn Bujuing Auupesid
(panupuod) salEMpUNQID £°0° 3lqeL

£z jo g1 abed
Juwisd X Hedgng
Auupesid



1838 2]qE30d-UON MdN

96/2) ‘€ "AOH

£2 Jo 6} abed
jwied X Medans
Auupeoid

seA 020 (o | OZ0ZKOOMHS MaN | e & 0Tl VIN 'D0ZSE 9¥8-MS OHeg-eude
oA cou__.‘_mwzswoz OLLEL'OOMHS ‘MdN | .5, .wm\%wr %w.gw YN .%%m\.wmm Wwww%m 052 -0y
S3A cEmmWIzWoz 09 _.mv.oogrm ‘MaN gy _Wm\%m_.mwwm-\sm YIN %%mmmm .%v%.m%w vaet-loRoy
soA Lo SO 0S1EH'90MHS ‘MaN | . pon e O VIN ot .wq.m,.m e 8v21-Io0Ly
saA wormg o | .O7HELO0MHS ‘MN || . roH .ww\%mﬂwm- s VN A .owﬁ,wm 2pgi-lopoly
seA wonme ipion | OEVEHSOMHS SMAN | gy SOELO VN S o 2egL-10P0IY
soA wortmg oy || OZHELOOMHS AN | pgy SERFO. VN S kzg1-1000y
soA +00HO 01021°90MHS :MdN || S8/2k '} Med, VIN S6/2t "¢ ‘Ao umply

uojue) YUoN

S
< .3».;&%%.;3 ?rawm

V1808 on.>>m

€ "AeH ‘vZ106
PoUislN 918-MS

siajalueled [eoniAjeuy

uonieslIe) MdN Buliojuopy Jsjempunoly

nuwiad X yedqng
punoux) Bujuing Auupeosidg

(penuguoo) sejempunoin £'0°f a|qeL

Oowmm S¥8-MS

€ "A%H ‘Y2106
POUisiN 948-MS

apiueiD [elot




1838 M 9|qeIod-UON :MdN

L00HO

96/2} '} ‘neY

96/2} 't "AeH

£z jo 02 abed
juued X yedqng
Auupesid

SeA uojueg yuoy || O9FEHSOMHS :MAN |y g0g opa-ms VIN *00Z5E 9¥8-MS Hpes
AT e
soA woraa ooy | 0stzreoMHS MAN | opeos ) ey VIN Do) & e v ugjinsopu3
soA w0 | czrzroomHs man | (SSEL L UEE VIN ..%%%mww%\mm unplel
o | et | oo | g | ow [ mmee ] oo
S2A LowRg o | 00FZHOMHS iMaN _%m%wwvﬁ,w_m VN .%%%mmww%\,mm 300~d'd
seA oI tioN 06021 SOMHS M Y SN VN SR 0ag-d'd
soA w20 o | 0sozroomis man | (SSEL L HER VN Sorey e | (euepun oHgrewes
| G, [ | e | o | smies ] o

;m_m.w”

siejouleied [eonAleuy
uoneosynian MdN Bulioyuopy Jejempunoty
. juLsd X Hedgns
punouy Bujuing Auuneoid
(penunuos) Jejempunoly £'0°| djqel

A T




i81e ) 91qB10d-UON :MdN

LOOHO
UojuED YUON

00580°20ddM *MdN

N EAAS R R

uojejisia
2'08€ Vd3

(usBonIN
SE BIUOLILLY) WNUOWILLY

£2 Jo 12 abed
jwiad X ledgns
Auugeoid

o | ol oo | s | o [ gmem T e
soA 10t 2HO | oo01zsomus maN’ .&%mw«%ﬂw VN . %%m\mm .ww%%w uoIElRN

seA wonng oy | ZHeEreomHs man || SO et VIN 0081 T el o

S3A uoi o | 0222+ e0MHS MN e wvﬁmm VIN S .wwm,,m%m ausydexo
seA LoDy N || 0FEZHEONHS N o wm,.m%m VIN e ww%%m JoyoAxoyiely
S3A womg oy || 00ZZHEOMHS ‘MaN Rarsad %m,.m s VN Skid .mww.m% s apixoda Jojyoryden
SaA wowog o | 08FEHeOMHS MmN || (SO wv.%mm VIN Sefel, w«ﬁwm Jolyoeder
SBA co«umoo_._%._oz 08121"90MHS ‘MdN % m%uw .mw.%.mz,mw VIN . %%mmmw Wv%ﬂw S suo)ay uupugy
S3A Lo IoN 0L1Z1'G0MHS :MdN e w.‘w.m%m VIN o wv.%%m epAyepe uppuzg

e

sisjoweied. |eonAjeuy

uopeoslied MdN Buiioyuoyy letempunoln
Hwiad X Hedqng

punoly Buiuing Auupesid

(penunuod) Jajempunoty €07 ejqel




191BM 31qe10d-UON :MdN

Z00OW “ : 8002 Yd3 _ (ssew) wnjueln felol
: ; R : x
: a0 S i %ngﬁw : .quu %@«Wﬁu&w
XU1EIN MdN OF XIje MdN 10} 8p00 MAS : -
MQS eu jo uojeaydde sy Buisn 10} 4PN 021 LE'20MASIMAS 0'PIE Va3 VIN O'PE VT
430arN o} }senbe. o} pesn o} }senbey BljixoL ) ‘- : sieloiolad
seA H0OHO 000YE20ddM :MdN 2'S9E V3 VN 2'39€ Vd3 snoioydsoud [eloL
UOJUED YHON .
soA VOOHO o || 00s2vZ0dam :man HOLE Va3 VIN 928 Va3 opUIng
uojUED YLON . : , ] :
L0OHO . . 96/24 ‘0 96/21 '0 “AeY
SO . . . alejin
A uoeg Yoy || OSOEHBOMHS :MdN i x5y 19505 ope-ms . VN '9506 9¥8:MS VEing
LOOHO . - 96/21 ‘0 96/21 ‘0 "AeH 2
SeA uoeg ypon || OSHEZ'BOMHS *MdN | -ray 19506 ove-mS VN ‘9506 9¥8-MS (“ON) auN
LOOHO . . 9672} ‘0 96/21 ‘0 "AeY] : ,
So N aljel
A uoiueg yuon || OSHOE'BOMHS SMAN | -nay '9506 gye-ms VN '9506 978-MS (ON) eteaiN
L0OHO : . 96/2k ‘0 96/21 '0 "AeY
S8 .
A uojueg yyoy || OSHYE'BOMHS :MdN | xay 19506 9p8-mS VN 9506 9¥8-MS epHonid
, L00HO . . 96/21 ‘0 96/21 ‘0 AeH]
) . ]
A uopreg yuoy || 00+EE'EOMHS :MAN | -xey 19506 sv8-ms VN ‘9506 578-MS sprolo

£2 jo gz abed
juwad X edgns
Auujiesid

" slejowieled [eonAjeuy
uoneolied MdN Bulioliuoy Jajempunoly
Hulad X Hedqng
punoly Bujuing Auunesid
(penuURUOD) JeleMpuUNoID £ BlqeL




1a1ep B1qeIod-UON :MdN

XUTBIA McN O XIeN McIN 10} 8p00 PSS 2000W - ’ . 7
@S 8y} jo uojeaydde suj Busn 10} 43APN sino - 021£0°20M0S 1'408 Vd3 YIN 1"106 Yd3 09 - }{eqod
430N 0 1senbas o} pesN o} 1senbsy — ON 0748 1S :
£0000
Kiojeloge] sjewsslly S8A sanhjeuy 02090°60ddM 06 vd3 VIN Y06 Vd3 ggg-wnipey
uobeied ’
£0000
Kioyeroge sjeulsyy SBA sopfjeuy . 0080°60ddM 1’806 vda - | V/IN L'€06 Yd3 922 - wnipey
uoBeied .
20000 :
Aiojelogen sjews)y SSA R sofifeuy 001E0°60ddM 1106 Yd3 Y/IN 1"106 vYd3 g} - wnisad
uobeied
§0/92/8 jo se aseqele : aseqele 43drN .
430N Ui past sqeT ON OoN SUON . U PeHED 10N (jeoibojoipey) gez- wnjueln
§0/92/8 0 se eseqeleq aseqereq 43AACN . .
JIArN Ul pais) SqET ON oN BUON - uj peWeD 10N _ (lpoibojolpe) gez- wnilein

slgjsweled jeanAjeuy
uonesyilad MdN Bullojuoly Jayempunoly
jwled X Hedqns
. ‘punotn Bujuing Auunesid .
(penuiuod) Jejempunoly 07| ajqel

£2 Jo £z ebed
juusd X Medans
Auupesid












JUN @6 2086 16:20 FR TO 919737245338 P.v4s12

State of New Jersey -
v." DEPARTMENT OF ENVIRONMENTAL PROTECTION .
N S. CorziNE . e : Lisa P. Jackson
. )

Governor Divigion of Remediation Menagement and Response
Hazxerdous Slte Sclence Element
Office of Data Quality
: F.0. Box 413
Trenton, New Jersey 08625-0413

MEMORANDUM

TO: Zahar Billah, Section Chief
. Bureau of Solid & Hazardous Waste North
Division of Solid and Hazardous Waste

THRU: Greg Toffoh, Section Chief ;( “f[ l 0’}4’° é
» Office of Data Quality
_Dlvision of Remediation Management and Response

‘FROM: Kathleen M. Grlmes Research Sdenq% / -
Offlce of Data Quallty &/ /f -

Division of Remediation Management and Response

SUBJECT; Review of the Augu;st'31, 2005, Letter In Response to-July 6, 2005, Technical NOD,
Subpart X Permit Application, U.S. Army Armanent Research Development and
Engineering Center, Plcatinny Arson:l Morris County, USEPA ID Ne. NJ3 210 020
704,

The Ofﬂca of Data Quality, Division Remedlatlon Management and Response has reviewed the August -
31, 2005 letter from the facility and is. submitting the following comments, The Bureau of Radiation
Protection and the Office of Quality Assurance also provided assistarice with this response.

Page 1 of 23

* For the exofic explosive compounds that were analyzed by Crane Naval Warfare Center, the facliity
-stated in the meeting of June 9, 2005 that the data.had been submitied properly, The re- review of the

- document submittals (varlous dates) submitied by the facllity and all of the revlews 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 reguiatory
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 facllity
to submit this data to the Department in the proper full regulatory format and have the dala validated.

The issue regarding whether or not the data meet the regu(atory requirements wu! then be determined by
the permnt writer after the data Is validated.

Pago 2 Of 23

The factluty states that there are a few analytes in which there are'na certxﬁed methods andlor cemﬁed
labaretory for the analyte. (e.9., diphenylemine, zirsonium and uranlum isotapes). In this'case we request

Picalinny Arsanal
Response fo August 31. 20065 lettar
. Page 10f8
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that é Shaw Environmental chemist be permitted to speak directly to your laboratory certification and data
quallty personnel. o

Diphnnyl:ﬁinc

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 for this compound. STL North Canton has been certified for this compaund
since duly 1,2003."° : ' o

Based on the attached chart submitted by the facliity, the facility wants to use a modification of
. USEPA 5W846 Method 8330 (HPLC tectinique) for the analysis of diphenylamine. The laboratory '
chasen by the facility would have to raquest certification for this compound by this rnethod from the
Office of Quality Assurance. The laboratory needs to contact thelr Office of Quality Assurénce
Certification Officer to find out. the required documentation and fees that must accompany thelr
. request for certification. - Once certification Is granted by the Office of Quality Assurance, the method
“ean be used for the anelysls of this compound. ) ‘ :

Zireanlum

The Office of Quality Assurance has been offering certification for zirconlum since July 2003 as an
“Other Picatinny Arsenal Project” specific compound by USEPA SWB46 Method 6020. Effective 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 methad since July 2003 as an “Other
Pleatinny 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 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, :

Uranlum Isotopes o

The Plan states thal they could not locate labs cerlified for Uranium-235 and URANIIM-238. The

certification offered by OQA lists the uranium isotopes and Total Uranium instead: of listing the

.Isotopes individually. Whers the technique Is Indicated as alpha spectrometry, it denotes isotoplc
. speciation, In this case Uranlum-234, -U235 and Uranlum-238. : '

The facifity requests the use of certified drinking water analytical mefhods 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 far cobalt-80 under the Water Polfution
certification since 2003 under-certification code WPP09.032060. The currently listed required method
is USEPA Method 901.1 using the gamma spectrometry.  There are two additional methods which
are considered equivalent to USEPA 801.1 which are currently acceptable to NJDEP that are.not
listed in Part il of the application. The methods ara 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 thiz parameter under Drinking Water or Solld 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 6obalt-60 under the

Watér Pollution category. The laboratory must contact their Certification Officar for the procedures to
obtaln certification, . ’ : : ‘

Picatinny Arsenal
Response {o August 31, 2005 letter
Fags 2019
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N .

Also If the facility wants to propose another methed for the analysis of cobalt-60, their ‘designated
laboratory needs to contact their Certification Officer to find out the required documentation and fees
that must -accompany thelr request for certification.  Oncs certification is granted by the Office of
Quelity Assurance, thls method can be used for the analysls of this compound.’ :

Perchlorate

The facllity was informed in the meeting of June 9,°2005, that the use of USEPA Method. 314.0 for
perchlorate will be acceptable for analyals of monitoring well water and a modified method for the soll

- matrix will be acceptable for solis. The Office of Quality Assurance has already developed a
‘certification code for perchlorate In soils. To use this method in solls, their laboratory. must request
certification approval from the Offica of Quality -Assurance for the use of this method in the Water
Poliution category. Additionally, the Department Is currently In the regulatory process of proposing a
Diinking Water Criterla for Perchlorate. This will lead to a Ground Water Criteria for Perchiorate.

The facllty's laboratory must provide e current Method Detection Limit study that-includes their

Reporting Limit, so it can bé compared to the current standards.

Tontatlvely identified Compound Reporting

Tentatively Identifled Cdmpounds reporting are required for both the Volatile Organics by USEPA SW846
Method 82608 and USEPA SWB46 Method 8270C. Up to thirty (30) nontarget compounds are to be
- reported for each fraction, : .

" Table |.C.3. Ground Water

Page 5 of 23

Trans-1,2-dichloroethene :
There is a note on trans-1,2-dichloroethene that is not defined. -

Xylenes ‘ ) . : i .

The total xylene$ must be reported separately as m& p- xylenes and o-xylene, The laboratory may
report a total xylane. concentration es 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.

Pagre 6 of 23
?‘ert-butyl Alcohol : : ' - '
STL-North Canton s certified for tert-butyl alcohol by the Office of Quallty Assurance as a under a

“Picatiriny Arsenal Project User Defined” since July 1, 2004, The Office of Quality Assurance has
cerlified for tert-butyl alcohol under USEPA Method SW846 82608 since July 1, 2004.

" Page 110123

Diphenylamine - Sea tha comment above. -

. . Picatlnn“y Arganal
Respanse to August 31, 2006 letter
. Page 3of §
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Page {40f23
Nitrocelivlose

The facllity states that a modified of USEPA Method 353.2 will be used for this analysis. The
taboratory designated by the facllity for this analysis must obtain certification from the Office of Quality
Assurancé for this modification. Thelr designated leboratory needs to contact their Certification
Officer to find out the required documentation and fees that must accompany their request for -
cerlfication. Once cerlification ls granted by the Office of Quality. Assurance, this methad can be
used for the analysis of this parameter. ) : :

Pagg 15 of 23
Nitraguan'idlne

The facility states that a modifled of USEPA 5W846 Method 8330 will be used for this analysis. The
laboratory designated by the facllity for this analysis must obtain certification from the Office of Quality
Assurance for this modification. Once a laboratory is designated for this ‘analysis, the lahoratory
neads to contact thelr Certification Officer.to find out the required documentation and fees that must
accompany their request for certification. _ Orice cedification is granted by the Office of Quality
Assurance, this method can be used for the analysls of this parameter. .

Page 18 0123
" Strontlum

The facility states that madification of USEPA SW846 methods 3005 and Method 6020 are required
for this analyte to be certifiad. 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 ceriification for this parameter as a “Picatinny Arsenal Project User Defined” for USEPA
SW846 Method 6020 and regular cerification for USEPA SWB46 Method 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 Strontiumn-88/90 analysis will be required under
the Radiological parameters. . : . .

Zirconlum- See comment abave.: )

Sllicon

The table Indleates in the firat column that Silleon analysls is being required and the second .
column specifics USEPA SW846 Method 3005 for the digestion followed by USEPA SW846 Method
60108 for the praparation. The last column of this row then states that a “User Defined Method For
Plcatinny Arsenal No labs listad in NJDEP data base as of 8/20/05. Request analysls. of Silica (Si02)
- Instead of Silicon (81).” . . - Co

The Office of Quallty Assurance was contacted regarding these issues and the following, was
determined. . d . .

* The proposal of the facility to use USEPA SWe46 Mathod 3005 (Acid Digestiori”of 'W‘aters- for
Total Recoverable or Dissalvad Metals for Analysis by FLAA or ICP Spectrascopy) is not rigorous
enough to break apart the sillca matrix to make all of the Silicon avalleble for measurgment.

" Picstinny Arsenal
Response fo August 31, 2005 latter
) Page 4 0 9




JUN @6 2086 16321 FR | TO 919737245358 P.egs12

Currently OQA offers Certification under the Drinking Water calegory for sifica and under the
Water Pollutien category Sllica Dissoived. OQA can offer certification for USEPA SW846 Method
§010 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 sifica, the laboratory will have.to determine by stioghlometry, the
concentration of Silison (n the sample. This calculation will have to be submitted as part of the
" laboratory's Standard Operating Procedure.” -

" Sllica (undissolvéd) 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 laboratary must
apply for certification for this compound and submit ali of the supporting documentation. In
addition, the concentration of Silicon would have to be determined by stiachlometry.'

_ Page 20 of 23
Pestlcide Comboun&s

Report alpha and gamma chiordane In addition to Technical Chlordane. STL-North Canton is
- certified for both alpha dnd gamma chlordane. '

Endosulfan A must be reported as Enddsulfan |

Endosulfan B must be reported as Endosulfan 1.

Page2fof23
Ammania
The method‘citat{ons. .aro incorrect. The use of USEPA Mathod 350.3 as a stand-alone method for
this determination Is not acceptable. : .

Pane 220f23 -

Perohlorate - See comment above.

Yranlum -See comments on Radialogical Analysis below.

Page 23 of 23 ‘
Uranlum « S:ee' comments on Radiological Analysis below,

Cobalt ~60 - See comment above.

i

Analyze Immediately Parameters

The table does not address the “analyze immediately* parameters that are required for the sam,plin'g of
the monitoring wells. The following parameters if they are belng determined must be addressed:
dissolved oxygen, temperature, pH, and specific conductance. .

. Plcatinny Argenal
Response to August 31, 2005 lefler
. : Fage Sof 9
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.I cal Analysis

The Office of Quailty Assurance (QQA) offers certification for various approved radiclogical methods in
the Drinking Water, Water Pollution and Sclid and Hazardous Waste Categorles.  OQA la. aware that
thers are other methods than what NJDEP have listed that may be appropriate for the determination of
radiologlcal parameters. in recognition of this fact, if the facllity’s laboratory wants. to use another method
and it involves an analytical technigque for which it cumently certified, the laboratory must request
certification from the Office of Quallty Assurance for the other method. The laboratory requesting

_certification must contact the Office of Quality Assurance certification officer responsible for the
radiological taboratorles for complete requirements. At a minimum, the laboratory must conduct and
submit to the Office of Quality Assurance an Initial Deémonstration of Capability (IDOC) Study in the matrix
requested. A current Standard Operating Procedure must be submitted and address the matrix being
analyzed.  An IDOGC study must be conducted for each project.

" Additionally, OQA has determined that since different methods using the same analytical technique are
cerfified i the three-certification categories, the laborataries may propose using a method approved In
one category for another matrix,'such as propasing the use of a drinking water maethod for non-potable
ground water. However, certain requirements must be met for this to be allowed. The faboratory .
requesting certification must contact the Office’ of Quellty Assurance certification officer responsible for -
the radiological laboratories for complete requirements. At & minimum, the laboratory must,conduct and
submlt to the Office of Quallty Assurance a current Minimum Demonstration of Capabliity (DOC) Study in
the' matrix requested. A current Standard Operating Procedure must ba submitted and address the
‘matrix being analyzed. The Office of Quality Assiirance makes the final determination-as.fo method -
acceptability. The DOC study must be conducted for each project. oo

A laboratory that s not currently certified for a méthod in a category and is not certified for it in another
category must requast cettification in the required category. The laboratory requesting certification must
contact the Office of Quality Assurance certification officer responsible for the radiclogical laboratories for
complste requirements. At a minimum, the laboratory must conduct and submit to the Office of Quality
Assurance a current Minimum Demonstration of Capability (DOC) Study in the matrix requested. A
cufrent Standard Operating Procedure must -be submilted and address the matrix being analyzed.
The MDC study must be conducted for each project. -~ . ‘ :

Laharatories that are currently certified by OQA in an épproved methoci and are currently designated for
this project, must submit DOC data for the required matrices for review and approval In the next submittal.

Radlological Project Ragu)mmonts

he Bureau of Environmental Radiatlon has estaeblished various Minimum Detectable Concentrations .
(MDC) thiat must be met for this project for both groundwater and soils analyses. Solis are. being
addressed in this memorandum. As the facliity Is proposing groundwater analysis. for varlous
rediological compounds, .the future soll analysés will be critical in determining a * potential
contamination saurce. The future soll sampling analyses are the same radiochemical/radiological
compounds that are required in the groundwater sampling plan. Based on thase requirements, the
analytical miethods and/or techniques that are cumenlly certified are listed. Options are. provided
where the facllty's laboratory can propose other methods. Please be advised thet laboratory
certification must be obtained prior to the analysis of environmental samples. These methods should

e able to meet the MDC requirements, however the laboratory is required to determine each MDC
-for the appropriate matrix. . . ’ - ) o 4

The table indicates that total uranium-as well as the lsotopes Uranium-235 and Uranium-238 are,
heing analyzed for in this project.  Total uranlum can ba determined by USEPA Method 200.8 as
-stated In thé plan. The Plan states that they could not locate labs certlfied’ for Uranium-235 and
Uranlum-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

Plcatinny Arsenal
Response to August 31, 2005 letler
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is for speciation of nsotoplc uranium, The ﬂuommetry techmque is for the determination of total
uranium. . .

Ground Water Analysls
' Gross Alpha & Beta’

The grdss alpha MDC must not exceed 3 pCUL.
The gross beta MDC must not exceed 4 pCi/L.

,The certn“ed methods in the water pollution category and the drinking water category are the
- same except for the required 48 Hour Repld Gross Alpha Test, The 48 Hour Rapid Gross Alpha

Test (NJLA.C 7:18-6) is. required for the defermination of gross alpha in the ground waler A
-laboratory certified In category SDW07.01001 is required.

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

. Total Uranium

The MDC for total Uranlum must be below 3 ug/L.
Uranium-238 and Uranjum=238

Since the facility ia proposing to analyze for these Isotopes in groundwater, an alpha
speotrometry techmque should be" proposed .

Cesium 134/137

The Cesium 134 MDC must not exceed 6 pCill. -
.The Cesium 137 MDC must not exceed 10 pCilL.,

Both lsotopes of ceslum must be determined and the results reported separately. The. requrred
technique is gamma spectmmetry OQA offerx cartification as Cesn.lm 134/1317.

Radium

Badium‘ZZG . .
The Radium —226 MDC must not exceed 1.0 pC!lL The method c!tad in the table USEPA
Method 803.1 (radiochemical mothnd) Is acceptable,

- Radium-228

The Redium -228 MDC must not exceed 1.0 pCllL The method crted in the table USEF’A
Method 904 (radiochemical method) is accaptable. )

Cobalt- 60

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

Plcatinny Arsenal
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OQA offers certification by gammae spectromew for coba!tQSO in both the drinking water category
and the water poliution category by USEPA Method 901.1, which is also a gamma spectrometry
method. The laboratory must be certified in either catggory. )

Strontium 89/90

The plen states that Strontium is belng analyzed for using USEPA Methed 200.8. USEPA Method
200.8 is not acceptable for the determination of Strontium for the determination of radiclogical
components. In addition, strontium-89 and strontium-90 is, required since the standards are
based on the Isofopes. ' . ’ '

_"The strantium-<B83 MDC must not excaed 10 pClfL. L '
The stronfium-80 MDC must not exceed 2 pCi/L. .

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

Soils Analysls

- Uranlum

The-MDC for Uranium-234 must be beiow 1 pCifg for gamma spectrometry and 0.5 pClg if
slpha spectrometry Is used, :

The MDC for Uraniuim-235 must be below 1 pCilg for gamma spectrometry. -

The MDC for Uranium-238 must be below 1 pClig for gamma spactrometry and 0.5  pCilg if
alpha spectromelry is used. ) K :

Please rote that ;:urrently OQA only 'offe;rs certification for alpha spectrometry (DOE Method U-
02) under the Solid and Hazardous Waste Categorles. If the facility's laboratory wants to use
- gamma spectrometry for the reporiing of these campounds a certification request is required,

- Ceslum 13{/137
The Cesium 134 MDC must not exceed 0.5 pCilg.
The Cesium 137 MDC must not exceed 0.5 pCl/g. .

OQA offers certification as Ceslum 134/137, Both isotopes of ceslum 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 facliity’s laboratory wants fo use

USEPA Method 901.1, which is alse a gamma spectrometry methoed, a certification request must
be made to OQA. : N .-

Radium
Radigm'226 ;

The Radium-226 MDC must not excesd 1.0 pCilg.

. ‘ Pleatinny Arsenal
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The ceriified 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 ls required. if the facllity's laboratory wants to use gamma spectrometry for the soils
analysis, the samples must be dried and sealed for 21 days before counting. The Bi-214 and Pb-
214 gamma enargles are used for determining the radium-228. 7

Radium-228
The Radium-228 MDC must not exceed 0.6 pCi/g, -

The certified methods In the Solid and Hazardous Waste Category Is a precipitation technique. If -
- the facllity's laboratary wants to use another methad, & certification request Is required. [f the
facllity's laboratory wants to use gamma spectrometry for the solls analysis, the samples must be
. dr[ied 3nd sezazlgd for 21 days before counting. The Ac-228 gamma energy is used for determining
_ the radium-228. . .

- Cobalt-60 ‘ .
" The cobalt- 60 MDG must not exceed 0.5 pClig. '
OQA offers certification In the Solid and Hazardous Waste éategory by gamma spectrormietry for

cobalt-60 by DOE -Method 4.5.2,3. 'If the facliity's labaratory wants to use USEPA Method 901.1,
which Is also a gamma spectrometry mathod, a certification request Is required,

Strontium 89/90 .
The strontium-89 MDC must not excced 0.5 pClig.
- The strontium-90 MDC must not exceed 0.5 pCl/g.

. OQA offers certlfication by precipf\atlonlbeta counting. for these two compounds in the Solid and
Hazardous Waste Category. If the faclify's laboratory wants to use another method, a.
certification request is required : :

If you have any quésttons. plesse do not hesitate to contact this office at 633-0752 or via emall at
kathleen.grimes@dep.state.njus o :

c: Jenny Goodman, BRP
Sreenivas Komanduri, OQA
Stu Nagnourmey, OQA
Robert Royce, OQA
Joseph Marchanes!, BGWPA
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DEPARTMENT OF THE ARMY -
UNITED STATES ARMY INSTALLATION MANAGEMENT AGENCY
NORTHEAST REGIONAL OFFICE GARRISON
PICATINNY ARSENAL, NEW JERSEY 07806-5000

REPLYTO
ATTENTION OF

July 28, 2006

SUBJECT: Resgponse to Comments on August 315" submittal regarding
groundwater monitoring at the Open Detonation Area, 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 Solid and Hazardous Waste Permitting North
New Jersey Department of Environmental Protection

' 8olid 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 Center.
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 concur
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
all analyzed in previous four quarters of groundwater sampling;
they were never detected although a certified laboratory for
those parameters was not used.  These four parameters, however,
should not be considered critical to the program. :

Once the laboratories are certified for these methods 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 packages from Crane Naval Warfare Center from
the previous four guartérs 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 gquestions please feel free to contact me at
973-724-5818 or Fred Sanchez at 973-724-5948.

Sincerely,

/fzn, Thomas J. Soleck1
Director, Environmental Affairs
Directorate
Enclosures:

Copy Furnished:

Barry Tornlck EPA, Chlef NJS, RPB, DEPP



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 Data Quality

Comment 1: 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
NIDEP for validation as part of this response. The full data packages from CNWC are provxded ina
separate 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 for this compound. STL 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
NIDEP, as suggested by the comment, Picatinny would utilize the 8270C certified method. If analysis of

Picatinny Arsenal
Response to August 31, 2005 Letter
Page 1 of 13



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 Canton, 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 NJIDEP Certification 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. C

Response 2¢: Pibatihny 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 2003 under certification code WPP09.03200. The currently listed
required method is USEPA Method 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 III of the application. The methods are 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
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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 crosschecked against the current Fiscal Year laboratory-
specific NJDEP. 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 medified 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 w1ll use USEPA Method 314 under the certification:
Knoxville TN0OO1, 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
NIDEP 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
(WPP). .

Comment 4: Tentatively 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 volatile organics
analyses.

Table 1.C.3, Ground Water

Page 5 of 23

Comment 5a: Trans-1,2-dichloroethene
There is a note on trans-1,2-dichloroethene that is not defined.

. Response 5a: The note on trans-1,2-dichloroethene will be removed from the table.

Picatinny Arsenal
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Comment 5b: Xylenes

The total xylenes must be reported separately as mé& p- xylenes and o-xylene. 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 mé&p-xylenes and o-
xylene. STL-North Canton will be used to perform the xylenes analysis.

Page 6 of 23

Comment 6: Tert-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. Once certification is granted by the Office of Quality Assurance this
method can be used for the analysis of this parameter. :

Response 8: If no certified method or certified laboratory exists for the analysis of nitrocellulose, the
intended 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 for certification. Once certification is granted by the Office of
Quality Assurance, this method can be used for the analysis of this parameter.
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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 Method 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-89/90 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 Quahty and the Bureau of Radiation
Protection regarding the radioanalysis of Strontium-89/90.

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 Method:For
Picatinny Arsenal No labs listed in NJDEP data base as of 8/20/05. Request analysis of Silica (Si02)
Instead of Silicon (SI)."

The Office of Quality Assurance was contacted regarding these issues and the followmg 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 W1ll be reported as
Endosulfan I and Endosulfan II, respectively.

Page 21 of 23

Comment 14: Ammonia

4

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:

-WPR02.03500. The certified method would be inclusive of both USEPA 350.2, dlstlllanon and
USEPA 350. 3 electrode. These methods were referenced in the table.

Page 22 of 23
Comment 15: Perchlorate - see comment above.
Résponse 15: See response to Comment 3b above.
| Cominent 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 to August 31, 2005 Letter
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 19: Analyze Immediately 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 determmed 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.
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Response to NUDEP 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: Radiological 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 recognition 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 rust 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 (IDOC) 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 thiee-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 determmatlon as to method
acceptability. The DOC study must be conducted for each project.

A laboratory that is not currently certified for a method in a category and is not 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 Office of
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 bemg analyzed. The
MDC study must be conducted for each project.

Laboratories that are currently certified by 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 (SHAW) 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?
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Comment 2: Radiological 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 memorandum. 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 Uraniuin 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 froin radioanalytes.

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

' GroundWat_er Analysis

Comment 3: Gross Alpha & Beta

The gross alpha MDC must 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 SDW07.01001 is required.

The laboratory can chose a method from either category for the gross beta determination.
Picatinny Arsenal
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Response 3: Picatinny is requesting clarification of the radiological 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 anci can attain the required MDC
(i.e., less than 3 pg/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: Plcatmny 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 MDC 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. .

Résponse 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 : KR

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.

Radium-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
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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
NJIDEP 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-
89/90. If necessary, Picatinny will retain a laboratory which is certified under the water pollution
category and has the required MDC:s 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
Response to August 31, 2005 Letter
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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 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 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/e.

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 laborétory 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 groundwater 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
central 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 ‘skirts the
southern boundary of the installation, and Interstate 80, which is located 1 mile to the southeast of the
main gate.

1

The OD area, is located along Gorge Road approximately 1.5 miles west of Lake Denmark. The -
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 remiote
from other facilities (Figure 1-3). The OD area is an approximately 1/3 acre area surrounded by a sand’
berm in the four acre Gorge area. S

1.2 SITE DESCRIPTION AND HISTORY
s

The Gorge area is approximately four acres in size and is used to test large caliber weapons,
ammunition and various explosive devices as well as to open detonate waste ordnance and explosives.
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). e

1 Revised August 2006
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66.1 pg/L in the original sample and a concentration of 12.6 pg/l in the duplicate sample 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 results for well OD-4A indicated lead concentrations of 3.4 ug/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 concentratlon limit
of 50 g/L (Table 5-2).

During the four subsequent sampling events, low-flow sampling produced similar metals resuilts.
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 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.

5.4 OTHER ANALYTICAL RESULTS

During the 2001 and 2002 sampling events, numerous other analytes were added to the
monitoring program including VOCs, 8VOCs, pesticides, PCBs and perchlorates. Volatile organic
,compound ethylene oxide was the only compound of these additional analytes detected above a LOC.
Ethylene oxide was identified at 780 pg/L in one well (OD-2A) during a single samplrng event (LOC =
0.023 pg/L). Perchlorate was detected in three of the six wells at concentrations ranging from 4.8 pg/l to
11.6 pg/L.

For the following compounds no concentrations were detected above the estimated quantitation
limits: diphenylamine, aniling, 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 collected by bailers with
" associated high turbidity, all four rounds had lead exceedances in the downgradient wells. Mercury was
detected slightly exceeding the RCRA limit. Sampling with low-flow techniques, which reduce turbidity,
resulted in lead and mercury concentrations below their RCRA limits. These results would indicate that
the lead detected in'the 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 explosrves and perchlorates.
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5.1 INTRODUCTION

The eight rounds of chemical analytical results, collected and analyzed in accordarice 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 concern 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.

52  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 — detection 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 thé four rounds of groundwater sampling.

Mercury was reported once in well OD-4A, during the first round of sampling, at a concentration
of 3.8 pg/L. Lead was detected in downgradient wells at concentrations above applicable comparison
criteria during all four rounds of sampling. Lead was detected in all 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 ug/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 accepted 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
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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.

44 | GROUNDWATER PURGING AND SAMPLING - 2001 and 2002

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 during the four sampling events conducted in 2001 and 2002. In order to minimize drawdown
and prevent turbulent groundwater flow into the well easing during purging, purge rates were maintained
at an average of 500 mi/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
-éfficiency 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), oxidation/reduction 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 mi/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 (8TL), an NJDEP-certified
laboratory, performed all the analyses with the exception ¢f the exotic explosives. 'Crane Naval Surface
Warfare Center (NSWC) in Crane Indiana, a Department of Defense Laboratory, was the only laboratory
identified 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 (VOCs, SVOCs, pesticides, metals, and
anions); Knoxville, Tennessee (explosives analyses); Earth City, Missouri (radiological 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
" contracting services. The following QC samples were collected during each round of sampling.

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

o A replicate sample was collected for duplicate analysis.
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4.1 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 locations 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 minimum depth of ten feet
{bgs). UXO did not impede the field investigation or require 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 foot, schedule 40,
0.010-inch slot, 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
within 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 workplan.  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
lonization 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-sample 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 volume. of
groundwater to remove from the well prior 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 ufilizes a correlation coefficient of 0.67 for the empirical relationship between
transmissivity and specific capacity, which is derived 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 square feet
per day (ft*/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
during 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 f?/day and 33.33 ft/day respectively, 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 ft/day for hydraulic conductivity, and 246.1 ft¥/day to 1,000 ft*/day for aquifer transmissivity. These
values are typical for the types of sediments identified during 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 ms! within 500 feet of the valley axis. The
* elevation of the Gorge area varies from 840 to 870 ft msl and 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 o the
southwest into Picatinny Lake. . :

3.2 GEOLOGY

The'geology of the OD area was determined by reviewing 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 corifirmed 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 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 [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 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 Greenpond Syncline.
Undifferentiated granitic gneiss composed of varying degrees of hornblende, quariz, plagioclase feldspar,
potassium feldspar, and mica is identified in outcrops east of the fault. R A

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 hydraulic 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 (h, — 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.

0.67
T =336 2
hy —h




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 driff, 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 precipitation. 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, where 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 zone 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 clay, 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. : S
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TABLE 2-1 .
GENERALIZED STRATIGRAPHIC SEQUENCE AT PTA

Cenozoic Era

predominant facies is composed of
biotite, quariz, and oligoclase; minor
facies are characterized by abundant
garnet and micropertite, with local
silimanite and grapite

Holocene Alluvium 10 Rahges from silty loam in the valley Too thin to be tapped
to stoney gravel on the hillsides
Swarﬁp 30 Dark organic material High permeability
Deposits among layers
Pleistocene Stratified Drift 200+ Present as glaciofluvial 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 fo 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 tight-packed and poorly generally low vields
sorted: grain sizes range from
boulders to clay
Paleozoic Era
Silurian Green Pond 1400 Unconformity. Coarse quariz Generally yields small
Conglomerate conglomerate interbedded with and amounts of water
grading upward info quarizite and from fractures and
sandstone; mostly massive and red joints
with some white and green beds
Cambrian Leithsville 500-700 Uncomformity . Present mostly as Contains water-
Formation gray, microcrystalline, locally bearing fractures and
stylolithic rock fo fissile, sllicious fo cavities that generally
dolomitic micrite rock; often have moderate yields
weathered to yellow silty clay of up to 380 gal/min.
Hardyston 100 Gradational contact. Orthoquartzite 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 oligoclase (<5% mafic minerals); yields are generally
locally contains microantiperthite low, ranging from 26-
granite and granite pegmatite 75 gal/min.
Homblende Granitoid gneiss composed
granite principally of microperthite, quartz,
olioclase, and homblende; locally
contains biofite granite, homblende
granite gneiss, granodiorite, and
granite pegmatite
Biotite gneiss Varying composition of gneiss;

Sources: (ANL, 1981), (Sims, 1958), (Gill and Vecchioli, 1985), (Vowinkel et al., 1 985),‘ 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-
sedimentary sequence of biotite-quartz-plagioclase 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 known 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 shade, 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 (Lytle and Epstein, 1987).

) The Leithsville Formation is an Early to Middle Cambrian age dolomite that underlies the western -
" part of Picatinny Lake and much of the valley fill 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, shale, 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 1 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 southeast, 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 fributaries drain the southeastern central portion of PTA. Robinson Run and its
tributaries discharge into Green Pond Brook to the northwest. Numerous othér small ponds and
reservoirs which serve as collection basins, also 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 of the soils mapped at PTA are closely related to the underlying geologic
formations and past glacial influences. The Hibernia, 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 either from organic and mineral deposition of proglacial

" lakes and kettles or glacial outwash. X

. The hydric soils mapped at PTA include the Adrian muck, Carlisle muck, Preakness, Ridgebury,
. and Whitman soils. The hydric soils present at PTA are derived either from 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-hydric with hydric inclusions, indicating that small areas of hydric soils are included in the mapping
units. ' ' : ' -

25  GEOLOGY - o .

The Green Pond syncline is a narrow northeast-trending fault-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 Fault, which places
. the Green Pond Conglomerate over the basement (Lytle and Epstein, 1987). The Green Pond Fault
trends -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 Mount 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, respectively (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 February
(2.79 inches) while the greatest amount of precipitation occurs during June (5.41 inches) (NOAA, 1982).

22 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 relatively flat floor, which slopes 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 Pond 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, @an'8.5-billion gallon
water source for Jersey City. The Rockaway River then flows southeast, merging with the Passaic Rivef,
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 Gréen Pond Brook, 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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ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwater (a)

Tabte T-3

ugiL)
ARARs Level of Concern |
Fede;' Drinking Water 't‘e“.’ dersey New Jersey Groundwater (c) | Federal Drinking Water USEPA Region [l Tap Water RBCs (d) Site Cha;acterizationl
andards (b) Drinking Water .Health Advisories (b) Prioritization
MCL MCLG NJMCL Qualityv Criteria NJPQL HA LOC (e) LOC Chosen
Chemical "
| SREE o e e
Acetone - i e 6,000 10 - N Quality Criteria
Acetonitrile e —— - - — - N 120 TWRBC
Acrolein -— — - 4 5 - N 5 NJPQL
Acrylonitrile — 0.06 2 — c 2 NJPQL
Benzene 5 1 0.2 1 C 1 NJMCL, NJPQL
Bromodichloromethane (f) 80 == 0.6 1 - C 1. NJPQL
Bromoform (f) 80 . 4 0.8 - C 4 Quality Criteria
Bromomethane - - - 10 10 N 10° Quality Criteria
2-Butanone o - — 300 2 4,000 N 300! Quality Criteria
tert-Butylalcohol — — 100 2 — - 100; Quality Criteria
Butyl benzene - - — —— - - —— -
tert-Butylbenzene - - — e - -
sec-Butylbenzene - — e -— —- — - -
Carbon disulfide - — - 700 1 - 700 Quality Criteria
Carbon tetrachloride 5 0 2 04 1 1 NJPQL
Chiorobenzene 100 100 50 50 1 100 50 NJMCL, Quality Criteria
Chlorobromomethane - - - - - 90 80 ' HA
Chloroethane e - -— - - e 3.6 TWRBC
2-Chloroethyl vinyl ether - — e - - A - -e-
Chloroform (f) 80 70 - 70 1 70 C 70 Quality Criteria, MCLG
Chloromethane e - - - - 30 N 30 HA
2-Chlorotoluene . . — - - 100 N 100° HA
4-Chlorotoluene (g) . - - - - 100 N 100 HA
Cymene - - - . - - - - e
Dibromochloromethane (f) 80 60 - 0.4- 1 60 C 1. NJPQL
1,2-Dibromoetharnie 0.05 0 0.0004 0.03 - c 0.03 NJPQL
Dichlorodifluoromethane 1,000 2 1,000 N 1,000 Quality Criteria
1,1-Dichlorocethane — 50 50 1 - N 50 NJMCL, Quality Criteria
1,2-Dichloroethane 5 0 2 0.3 2 - C 2 NJMCL, NJPQL
1,1-Dichloroethene 7 7 2 1 1 -— N . Quality Criteria, NJPQL "
1,2-Dichloroethene (total) (h) — - 70 — 70 N 70 Quality Criteria
cis-1,2-Dichloroethene (i) 70 70 -en 70 1 70 N 70 MCL, Quality Criteria, MCLG
trans-1,2-Dichloroethene 100 100 - 100 1 100 N 100 MCL, Quality Criteria, MCLG
1,2-Dichloropropane 5 0 0.5 1 - C 1 NJPQL.
1,3-Dichloropropane (j) e - - 0.5 - e C 0.5 Quality Criteria
2,2-Dichloropropane (j) - - 0.5 - % 0.5 Quality Criteria.
1,1-Dichloropropene (k) - - e 0.4 - C 0.4 Quality Criteria
1,3-Dichloropropene o . - 0.4 1 - C 1 NJPQL
cis-1,3-Dichloropropene (f) o o - 0.4 1 - C 1 NJPQL
trans-1,3-Dichloropropene (1) --- - “en 0.4 1 . C 1 NJPQL
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Table T-3
ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwater (a)

hgiL)
ARARs TBCs Level of Concern
Federal Drinking Water ':lev‘.' Jersey New Jersey Groundwater (c) } Federal Drinking Water USEPA Region Il Tap Water RBCs (d) Site Characterization/ '
Standards (b) Drinking Water _ Health Advisories (b) Prioritization
MCL. MCLG NJMCL | Quality Criteria | NJPQL HA Non- | Garcinogen | Carcinogen LOC (e) LOC Chosen
{iChemical . ] carcinogen 1x10 1x10 C/N
‘ Ethane . - —-— — -~ : —— - — - - - - ——
Ethanal . e -— - - — o — — — - - -
Ethene 4 . - - - - = - - - - - - -
Ethyl benzene 700 700 — 700. 2 700 1,300 e - N 700 MCL, Quality Criteria, MCLG
Ethylene oxide ' L - - - — 0.023 23 c 0.023 TWRBC
2-Hexanone ) - — - -— e — - - — - — e
Isobutanol - —— - — —— - 1,800 — — N 1,800 TWRBC
Isoproparnol . ) -— - — - - —— — - — - — ——
Isopropyibenzene . - - — 700 1 - 660 — - N 760 Quality Criteria
Methane : A -— - — — ' - - — — - - — -
Methanol - - - 4,000 70 —— 18,000 - ~— N - 4,000 Quality Criteria
4-Methyl-2-pentanone (MIBK) — - — 6,300 — — N 6,300 TWRBC
Methylene bromide — - — - 61 — — N 61 TWRBC
Methylene chloride 5 0 3 3. 1 — 4.1 410 c 3 : NJMCL, Quality Criteria
Methy! tert-Butyl ether — 70 70 1 | - 26 260 c 70 NJMCL, Quality Criteria
Monobromobenzene e - — — - — - — - — —
n-Propylbenzene o e o — - e — - - - - - -
Styrene : : 100 100 —— 100 2 . 100 1,600 - - N 100 MCL, Quality Criteria, MCLG -
1,1,1,2-Tetrachloroethane (m) —_ — 1 1 1 1. 70 : — 0.41 41 c 1 NJMCL, Quality Criteria, NJPQL
1,1,2,2-Tetrachloroethane ‘ . — - 1 1 ' 1 0.3 - 0.053 53 .C 1 NJMCL, Quality Criteria, NJPQL
Tetrachloroethene : 5 0 1 0.4 1 10 0.10 10 c 1 NJMCL, NJPQL
Tetrahydrofuran _ - : — -~ 4 10 . 10 - — 8.8 880 C 10 Quality Criteria, NJPQL
Toluene 1,000 1,000 —- 1,000 1 1,000 2,300 —— — N 1,000 MCL, Quality Criteria, MCLG
1,1,1-Trichloroethane 200 200 30 30 1 i 200 1,700 - - N 30 NJMCL, Quality Criteria
1,1,2-Trichloroethane 5 3 3 3 - 2 . o 3 - 0.19 19 C 3 NJMCL, Quality Criteria, MCLG
Trichloroethene 5 Y] 1 1 1 ' - - 0.026 2.6 C 1 NJMCL, Quality Criteria, NJPQL
Trichlorofluoromethane — 2,000 1 2,000 1,300 - N 2,000 Quality Criteria
1,2,3-Trichloropropane — — - 0.005 0.03 40 — 0.0053 0.53 c 0.03 NJPQL
1,1,2-Trichloro-1,2,2-trifluoroethane - j_,_ - — — 59,000 - - N 59,000 TWRBC
1,2,4-Trimethylbenzene - - L -— - - - ‘ - - - - -
1,3,5-Trimethylbenzene - - oy - - - -— - - - -
Vihyl acetate - - i - 410 e e N 7,000 Quality Criteria
Vinyl chloride 2 0 - - 0.015 1.5 C 1 NJPQL
o-Xylene (n) — - -en 210 - - N 1,000 NJMCL, Quality Criteria
m-Xylene (n) - - - 210 n - N 1,000 NJMCL, Quality Criteria
m+p-Xylenes (n) _— - o 210 o . N 1,000 NJMCL, Quality Criteria
Xylenes N ) NJMCL, Quality Criteria
Acenaphthene Quality Criteria
" Acenaphthylene (o) o - - 180 - - N 200 Quality Criteria “
| Aniline — 6 2 12 1200 | ¢ 6 Quality Criteria I
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Table T-3
ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwater (a)

(ug/L)
ARARs : TBCs Level of Concern
. Federal Drinking Water ':le“.' dersey New Jersey Groundwater (c) § Federal Drinking Water USEPA Region lil Tap Water RBCs (d) Site Characterization/
Standards (b) , Drinking Water Health Advisories (b) ‘ Prioritization
lorormica MC%_ MCLG NJMOL | Quality Critedia | * NoPQL || HA Cargzgéen ?a;j(';‘gge“ Ca;j;‘gge“ ol roce® LOC Chosen

Anthracene - - - 2,000 10 - 1,800 e - N 2,006 Quality Criteria
Atrazine 3 3 - 3 0.1 - - 0.30 30 C 3 MCL., Quality Criteria, MCLG
Benz(a)anthracene - — 0.05 0.1 - - 0.092 9.2 c 0.1 NJPQL
Benzidine - - - 0.0002 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 02 - - 0.092 9.2 C 0.2 NJPQL
Benzo(g,h,i)perylene (o) -— - e 200; 0.1’ - 180 - - N 200. - Quality Criteria
Benzo(K)fluoranthene - — 05 03 — - 0.92 92 c 0.5 Quality Criteria
Benzoic Acid - - - 30,000 50 - 150,000 - - N 30,000 Quality Criteria
Benzyl alcohol -— - — 2,000 20 - 11,000 - - N 2,000. Quality Criteria
Bromacil — -— - - - 90 o —— —— - 90 HA
4-Bromophenyl phenyl ether . - - - — - - o — - — o
di-n-Butylphthalate - — 700 1 — 3,700 — N 700’ Quality Criteria
Butylbenzy! phthalate - - - 100 1 - -— 35 3,500 (] 100 Quality Criteria
Carbazole - - -~ - - - - 3.3 330 C 3.3 TWRBC
4-Chloroaniline - e - 30. 10 o 150 — o N 30 Quality Criteria
bis(2-Chloroethoxy)methane - - - - - - - - - - —- -
bis(2-Chloroethyl)ether - - - 0.03 7 - - 0.0096 0.96 C 7 NJPQL
bis(2-Chloroisopropyl)ether e — - 300 10 300 - 0.26 26 C 300 Quality Criteria
4-Chloro-3-methylphenol o - - - - --- . - - - - -
2-Chloronaphthalene —n - —— 600 10 - 490 - - N 600 Quality Criteria
2-Chlorophenol — - - 40 . 20 40 30 - - N 40 Quality Criteria
p-Chlorophenyimethyl sulfide - - — -
p-Chiorophenylmethyl sulfone - - — - T — - - - - e
p-Chlorophenylimethy! sulfoxide e - — —— - - e - - — e
4-Chlorophenyl pheny! ether — e - - - - - e - - o -

Chrysene i - -— - 5 0.2 e - 9.2 920 C 5 Quality Criteria
Dibenz(a,h)anthracene - - - 0.005 0.3 - - 0.0092 0.92 C 0.3 NJPQL
Dibenzofuran - - - - — — - - - - - e
Dibromochloropropane 0.2 0 - 0.02 0.02 == - 0.047 47 C 0.02 Quality Criteria, NJPQL
Dichlorobenzenes (p) - - - 75 o 75 - 0.47 47 C 75 Quality Criteria
1,2-Dichlorobenzene 600 600 -— 600 5 600 270 - o N 600 MCL, Quality Criteria, MCLG
1,3-Dichlorobenzene -— - 600 600 600 18 - N 600 NJMCL, Quality Criteria
1,4-Dichlorobenzene 75 75 — 75 5 75 - 0.47 47 C 75 MCL, Quatity Criteria, MCLG
3,3"-Dichlorobenzidine - . 0.08 30 e -— 0.15 15 C 30 NJPQL
2,4-Dichlorophenol - o -— 20 10 20 110 e - N 20 Quality Criteria
Diethylphthalate - - - 6,000 1 e 29,000 e - N 6,000 Quality Criteria
Diisopropyl methylphosphonate - e - - - 600 2,900 en N 600 HA
Dimethylmethylphosphonate e -—- - - - 100 - - — - 100. HA
2,4-Dimethylphenol e - - 100 20 - 730 - N 100 Quality Criteria
Dimethyiphthalate — - e -— - e - - - - -
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Table T-3
ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwater (a)

P

ugit)
ARARs ) TBCs Level of Concern
Federal Drinking Water ':le“.' Jersey New Jersey Groundwater (é) ‘Federal Drinking Water USEPA Region Ill Tap Water RBCs (d) Site Characterization/
Standards (b) Drinking Water Health Advisories (b) Prioritization
Mct | MoLG  NJMCL | Quality Criteria | NJPQL HA Non- ) Carcinogen | Carcinogen LOC (e) LOC Chosen
JiChemical carcinogen 1x10 1x10 C/N
2,6-Dinitroaniline - - - . === === === - - - — =
3,5-Dinitroaniline - - - — - - - == - - - -
2,4-Dinitrophenol — - - 10 40 --- 73 —— —— N 40 NJPQL
Diphenylamine - - e 200 20 —— 910 - - N 200 Quality Criteria
1,2-Diphenylhydrazine - — - 0.04 20 - 0.084 8.4 ] 20 NJPQL
Dithiane (q) - -— - - — 80 370 -— - N 80 HA
bis(2-Ethylhexyl)phthalate 6 0 - 2 3 —— - 4.8 480 C 3 NJPQL
Fluoranthene - - - 300 10 - — 1,500 —— - N 300 Quality Criteria
Fluorene — - -~ 300 1 . 240 — - N 300 Quality Criteria
Hexachlorobenzene 1 0 - 0.02 0.02 - - 0.042 4.2 C- 0.02 Quality Criteria, NJPQL
.. Hexachlorobutadiene - —- — 0.4. . 1 1 -— 0.86 86 C 1 . NJPQL
Hexachlorocyclopentadiene 50 50 -— 40° 0.5 — 220 — - N 40 Quality Criteria
Hexachloroethane - — 2, 7 1 — 4.8 480 c 7 NJPQL
Indeno(1,2,3-c,d)pyrene . - - o 0.05 0.2 - - 0.092 9.2 C 0.2 NJPQL
Isophorone - e e 40 10 100 - 70 7,000 C 40 Quality Criteria
2-Methylnaphthalene — - - == — B~ 24 - - N 24 TWRBC
2-Methylphenol — - — — - — 1,800 — — N 1,800 TWRBC
4-Methylphenol — - - = -— - 180 — - N 180 TWRBC
4,6-dinitro-2-Methylphenol e - - - . - 3.7 - - N 37 TWRBC
Naphthalene — — 300 300. 2 ! 100 6.5 - — N 300 NJMCL, Quality Criteria
2-Nitroaniline {r) - - --- - - —- 33 330 -C 3.3 TWRBC
3-Nitroaniline - - e - - - - 3.3 330 - C 3.3 TWRBC
4-Nitroaniline - - e -- - - — 3.3 330 C 33 TWRBC
2-Nitrophenol — - - - - - -— - — - - e
4-Nitrophenol - - - - - \ 60 - - - - 60 HA
n-Nitrosodimethylamine — — — 0.0007 0.8 — 0.0013 0.13 C 0.8 NJPQL
n-Nitroso-di-n-propylamine -— -— - 0.005 10 i - e 0.0096 - 0.96 (o] 10 NJPQL
n-Nitrosodiphenylamine — e 7 10 - 14 1,400 c 10 NJPQL
di-n-Octylphthalate e - i 100", 10 — - - — - 100 Quality Criteria
1,4-Oxathiane - - - -~ - - - - — - — o
Parathion — — -— 4 0.08 - 220 --- - N 4 Quality Criteria
Pentachlorophenol 1 0 o 0.3 0.1 - — 0.56 56 C 0.3 Quality Criteria
Phenanthrene (o) - — - 200 0.1 e 180 - - N 200 Quality Criteria
Phenol — - — 2,000 10 2,000 11,000 - - N 2,000 Quality Criteria
Pyrene - — - 200 0.1 —— 180 - - N 200 Quality Criteria
Supona o e — e - - — - —— - - -
1,2,3-Trichlorobenzene (s) - — 9 en - 40 7.2 - —— N NJMCL
1,2,4-Trichlorobenzene 70 70 9 9 1 70 7.2 — — N NJMCL, Quality Criteria
2,3,6-Trichlorophenol (t) o - o 1 - - 6.1 610 C 1 Quality Criteria
2,4,5-Trichlorophenol - - 700 10 - 3,700 e - N 700 Quality Criteria
2,4,6-Trichlorophenol e e - 1 20 - - 6.1 610 C 20 NJPQL
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ARARs and Other Guidance to be Considered for Picatinny

Table T-3

Arsenal Groundwater (a)

0.002

(ug/L)
ARARs : TBCs Level of Concern
Federal Drinking Water r:lew! Jersey New Jersey Groundwater (c) | Federal Drinking Water USEPA Region Il Tap Water RBCs (d) Site Characterization/
Standards (b) Drinking Water . ) I } : e
R . . ‘Health Advisories (b) . Prioritization
N ) _ C 03 0] .
: MOL MCLG - NJMCL | Quality Criteria | NJPQL HA Non arcinogen | Garcinogen LOC (e) LOC Chosen
Hchemicat . . carcinogen 1x10 ix10 C/N

Aroclor 1260

EXplosive:

el vy

1,3-Diamino-2,4,6-trinitrobenzene

-t - - 0.04 . - C NJPQL
alpha-BHC (u) — - 0.006 0.02 0.2 0.011 1.1 c 0.02 " NJPQL
beta-BHC (u) - - — 0,02 0.04 0.2 - 0.037 3.7 C 0.04 NJPQL
delta-BHC (u,v) - - - 0.006 nen 0.2 . 0.011 1.1 C 0.006 Quality Criteria
gamma-BHC (Lindane) 0.2 0.2 — 0.03. 0.02 0.2 - 0.052 5.2 C 0.03 Quality Criteria
Chlordane 2 0 05 0.01 0.5 - 0.19 19 C © 0.5 NJMCL, NJPQL
alpha-Chlordane (w) -y e 0.5 0.01 - == —- 0.19 19 C 0.0t Quality Criteria
gamma-Chlordane (w) i - 0.5. 0.01 - — 0.19 19 C 0.01, Quality Criteria
4,4-DDD — — 0.1. 0.02 - 0.28 28 c 01 Quality Criteria

- 4,4-DDE e —— —— 0.1 0.01 o —— 0.20 20 C 0.1, Quality Criteria
4,4-DDT — - - 0.1° 0.1 en - 0.20 20 C 0.1 Quality Criteria, NJPQL
Diazinon - — - - 0.6 33 — N 0.6 HA
Dieldrin - - - 0.002 0.03 - - 0.0042 0.42 C - 0.03 NJPQL
Endosulfan | (x) — 40" 0.02 - 220 — N 40 Quality Criteria
Endosulfan Il (x) - - === 40 0.04 —— 220 — — N 40 Quality Criteria
Endosulfan sulfate (x) e - — a0 0.02 o 220 — — N 40 Quality Criteria
Endrin 2 2 — 2" 0.03 2 11 - -— N 2 MCL, Quality Criteria, MCLG
Endrin aldehyde (y) 2. — 2 11 N 2 Quality Criteria
Endrin ketone (y) - — - 2 e 2 11 - e N 2 Quality Criteria
Heptachlor 0.4 0 — 0.008 0.05 - - 0.015 1.5 C 0.05 NJPQL
Heptachior epoxide 0.2 0 - 0.004 0.2 0.0074 0.74 C 0.2 MCL, NJPQL
Isodrin - - o - - e — -—- - - —— -

Malathion e -— - 100, 0.6 100 730 - o N 100 . Quality Criteria
Methoxychlor 40 40 -— 40 0.1 40 180 e e N 40 MCL, Quality Criteria, MCLG
Mirex - - — 0.1 0.08 - 7.3 - - N 0.1 Quality Criteria
Toxaphene - 3 0 o 0.03 2 - - 0.061 6.1 C 2 ‘NJPQL
Vapona - . . " TWRBC

[lBCBS D o s : i G e e s
Aroclor 1016 0.5 0 - 0.02 0.5 - - 0.96 96 C 0.5 MCL, NJPQL
Aroclor 1221 0.5 0 —- 0.02: 0.5 - -~ 0.033 3.3 C 0.5 MCL, NJPQL
Araclor 1232 0.5 0 o 0.02 0.5 - - 0.033 3.3 C 0.5 MCL, NJPQL
Aroclor 1242 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 0.5: MCL, NJPQL
Aroclor 1254 - 0 — 0.5 - - 0.033 3.3 C 0.5 MCL, NJPQL

0 - - - 0.033 3.3 C 0.5

MCL, NJPQL

' “ Diethyleneglycol dinitrate

1,3-Dinitrobenzene

" 2,4-Dinitrotoluene (aa)
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: Table T-3
ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwater (a)

ug/L) . )
ARARs a TBCs . Level of Concern
Federal Drinking Water Ne“.’ dersey New Jeréey Groﬁﬁdwater (c) } Federal Drinking Water USEPA Regioh ill Tap Water RBCs (d) Site Characterization/
Standards (b) Drinking Water ] "] "Health Advisories (b) : Prioritization
MCL MCLG |  NJMCL | Quality Criteria | NJPQL “.f . . HA Non- | Carcinogen | Carcinogen . Locfe) |+ - LOCChosen
lichemical , B - : L _ S . carcinogen 1x107 1x10 CINE - ‘

‘Il 2,6-Dinitrofoluene (aa) : Co D — 0.05 10 — a7 — — N 10 , NJPQL ‘
2-amino-4,6-Dinitrotoluene - - - — - - — - - - L -
4-amino-2,6-Dinitrotoluene . - - - —"*-i - - - - - - - -

Amino DNT's ' - - - - — L - - - - - - -
DNX o - —- — — -
2,2',4,4',6,6-Hexanitrostilbene - : — - - -, - = - - - - - - . -
HMX . —. — e — . — | - 400 1 1800 - N 400 , HA
MNX - L = - - — — — — - —
Nitrobenzene B — 4 6 3.5 — N 6 NJPQL
Nitrocellulose . - - - - - : - - - - - - -
Nitroglycerin - : - L - —- - - - - - - - —
Nitroguanidine , — = - - — B 700 3,700 — N 700 HA
2-Nitrotoluene - — - L 61 - — N 61 TWRBC
2- and 4-Nitrotoluene (ab) — — — —: — ' — 61 — N 61 TWRBC
3-Nitrotoluene (ab) - - — — 61 — N 61 TWRBC
4-Nitrotoluene (ab) — - — 61 — — N 61 TWRBC
PETN : - - — = — - - - - -
Picric acid - - - —- - — — - - - - -
_RDX_ — - i 2 — 0.61 61 c 0.61 TWRBC
Tetrazene : — - - - -— i - - o - - - -
Tetryl : = i B _— . 150 — N 150 TWRBC
Thiodiglycol . = == - - (- —= - - . - - -
TNX - - - - - — - - -
Triethyleneglycol dinitrate ) . - e - - - ! e - o - - — o
Trimethylol ethylmethane trinitrate e - . - - ) o \ : - -~ o
1,3,5-Trinitrobenzene : - — - - —_— ] 1,100
2,4,6-Trinitrotoluene , — — — e 2 ,

‘|Hetbicideszary e e :

2 70 - NE 70 . MCL, Quality Criteria, MCLG
Dalapon ; 0.1 - 200 1,100 - o N 200 MCL, Quality Criteria, MCLG
2,4DB - — — - -~ 1 — 290 — N 290 . TWRBC '
Dicamba L - - — - 200 1,100 N 200 HA
Dichloroprop nn - o - —— ’ - - . - - e e
Dinoseb 7 7 — 7 2 ; 7 37 N 7 ____MCL, Quality Criteria, MCLG
2,4,5T . - - - , 70 " 370 — N . 70 _ HA
2,4,5-TP (Silvex) ‘ ' 60 0.6 50 290 N 50- © . MCL,MCLG

DioXiRS/EdransIEo) e e : . g e s

1,2,3,4.,6,7,8-Heptachlorodibenzo-p-dioxin - - - - - - 0.000045 0.0045 C 0.000045 TWRBC

" Total heptachlorodibenzo-p-dioxins - - - - - - - - S -
1,2,3,4,6,7,8-Heptachlorodibenzofuran - - - — - - - 0.000045 0.0045 C 0.000045 TWRBC

| 1.2,3.4.7.8,9-Heptachiorodibenzofuran — 0000045 | 00045 | ¢ | o0.000045 TWRBC
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Table T-3
ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwater (a)

ug/L) ‘
ARARs TBCs Level of Concern
Federal Drinking Water 't‘e“.’ Jersey New Jersey Groundwater (c) § Federal Drinking Water USEPA Region lli Tap Water RBCs (d) Site-Characterization/
Standards (b) Drinking Water| = Health Advisories (b) ' ‘ Prioritization
- MCL MoLG NAMCL | Qualty Citeria | NoPQL | HA car:g‘;ggﬂ | Ca;j;‘gge“ Ca;‘:;‘gge“ ol roc@ | LOC Chosen
Total heptachlorodibenzofurans — -— - -— - - - - - - - —
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin - - — - - - — 0.0000045 0.00045 C 0.0000045 TWRBC
1,2,3,6,7.8—Hexachlorodibenzo-pﬂioxin - - - - -~ -— - 0.0000045 0.00045 C 0.0000045 TWRBC
1,2,3,7,8,9-Hexachiorodibenzo-p-dioxin - — — - e 0.0000045 0.00045 c 0.0000045 TWRBC
Total hexachlorodibenzo-p-dioxins — - - — e - o e — - - —
1,2,3,4,7,8-Hexachlorodibenzofuran - —— - — - — — 0.0000045 0.00045 C 0.0000045 TWRBC
i 1,2,3,6,7,8-Hexachlorodibenzofuran - . C e ‘ o e . - - 0.0000045 0.00045 (o] 0.0000045 TWRBC
1,2,3,7,8,9-Hexachlorodibenzofuran " - e - — o - - 0.0000045 0.00045 C 0.00000;15 TWRBC
2,3,4,6,7,8-Hexachlorodibenzofuran . e - - — - - 0.0000045 '} 0.00045 G 0.0000045 TWRBC
Total hexachloradibenzofurans - - - -, - - - - - - — e
Octachlorodibenzodioxin : — — s — - — 0.0045 0.45 c 0.0045 TWRBG
Octachlorodibenzofuran ' - - - " | - T — 0.0045 0.45 C 0.0045 TWRBC
1,2,3,7,8-Pentachlorodibenzo-p-dioxin : - - . - - - - 0.00000045 | 0.000045 C 0.00000045 ) TWRBC
Total pentachiorodibenzo-p-dioxins : - - - . — - = — - - - : -
1,2,3,7,8-Pentachlorodibenzofuran ; - - ' - - e - - 0.0000090 {. 0.00090 C 0.0000090 TWRBC
2,3,4,7,8-Pentachlorodibenzofuran ' - - -— - — - - 0.00000090 0.000090 C 0.00000090 TWRBC
Total pentachlorodibenzofurans - —— - e o : - —— — —— - - —
5 . 2,3,7,8-Tetrachlorodibenzo-p-dioxin -1 0.00003 o § - 0.0000002 | 0.00001 - - 0.00000045 | 0.000045 | C-|  0.00001 NJPQL
' Total tetrachlorodibenzo-p-dioxins - o - -— - - -— o - - - -
2,3,7, B-Tetrachlorodibenzofurari v R - e - — - - 0.0000045 0.00045 C 0.0000045 TWRBC
Total tetrachlorodtbenzofurans : - - — - - - i — - - - o .

\m e o Ty SINGR T I TS L U FEE . G TR "11 = 2 ; S 7 ;:__" PR e
Glycsle s e Sl %%gyﬁ% %%ﬁ, S - e m%&wwm%«k R : 23'%*%% et

R

H§ Gaen

: i Monomethyl hydrazine : — —
Unsymmetncal dqmethyl hydraztne -

R R R P T

Acetic acid

Propionic acid . - - — — o ,
Aluminum - o - 200 30 - -— - - 200 Quality Criteria
Antimony [ 6 - . 6 3 6 15 - - N 6 . MCL, Quality Criteria, MCLG
' Arsenic 10 0 5 0.02 3 — — 0.045 45 c 3 ' NJPQL

Barium 2,000 2,000 - ’ 2,000 200 2,000 7,300 —— - N 2,000 MCL, Quality Criteria, MCLG
Beryllium 4 4 17 1 — 73 - - N 1 . Quality Criteria, NJPQL
Boron - - - 600 7,300 - N 600 HA
Cadmium . 5 5 4 0.5 5 18 e - N 4 Quality Criteria

} Calcium (ad) - - - - - - 500,000 - - - 500,000 ADI
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: Table T-3
ARARs and Other Guidance to be Counsidered for Picatinny Arsenal Groundwater (a)

Augit)
- ARARs ) TBCs Level of Concern
Federal Drinking Water . Ne“.l Jersey New Jersey Groundwater {c) | Federal Drinking Water USEPA Region Il Tap Water RBCs (d) Site Characterization/
Standards (b) Drinking Water ’ ' Health Advisories (b) . " Prioritization
MeL MCLG NJMCL | Quality Criteria | NJPQL HA Non- | Garcinogen | Carcinogen LoC (¢) LOC Chosen
HIChemical . : carcinogen 1x10 1x10 C/N
Chromium (ae) 100 | 100 70 1 110 — — |IN 70 Quality Criteria
| Cobalt : . - - - — — - — -
Copper (af) 1,300 1,300 - 1,300 4 . - 1,500 e - N 1,300 MCL, Quality Criteria, MCLG
Cyanide : 200 200 , 100 8 200 730 - ' - Nf o 100 Quality Criteria
‘ Ferrous fron ’ — | - - - L - ' - - e - - i -—
Iron — — 300 20 : 11,000 — N 300 Quality Criteria
Lead (af) 15 0 - 5 5 1. 15 15 15 - 5 Quality Criteria, NJPQL
: . Magnesium (ad) ‘ — - — — - 175,000 — - 175,000 ADI
Manganese (ag) — T e —— ) 50 0.4 300 730 e - N 50 Quality Criteria
Mercury (ah) 2 .2 - 2 0.05 2 3.7 - — N 2 MCL, Quality Criteria, MCLG
, Molybdenum - - 40 -2 40 180 — N 40 Quality Criteria
: Nickel (ai) . — — _ - 100 4 100 - 730 — — N 100 Quality Criteria
Potassium (ad) . — - e e - Co 1,000,000 — - 1,000,000 . ADI
Seleniuin (aj) 50 50 - — 40 4 50 180 R N . 40 Quality Criteria
Silica — — -~ — — . - —
Silicon — —— ' - — - - - - — - —— -
Silver - ° » — i ' — . 40 1 100 180 — — N 40 Quality Criteria
Sodium (ad) |- — 50,000 400 — 20,000 — - -50,000 Quality Criteria
Strontium. p— e — — —_ 4,000 22,000 — N 4,000 HA
Tellurium - - - - — - = e - - - —
Thallium ; ' 2 05 . — 0.5 2 L 0.5 2.6 - - N 0.5 MCLG ;
Tin ‘ — — e - - - 1 22,000 — - N 22,000 ' TWRBC
5 Titanium — - -—- — ‘ - : — — — - o — — :
Tungsten -—. —- - — e - - —- . - - . - . - S
Vanadium — — — - — i — 37 — — N 37 TWRBC ‘
Zinc — — - 2,000 10 2,000 T 11,000 - — N 2,000 Quality Criteria
Zirconium — — - - — — ein — — - - —
, | |aneRsEE TR ' S PR i : SRS =
: Ammonia ' ] — - A 3,000 200 30,000 4 210 —_ N © 3,000 Quality Criteria st
Chloride - - i 250,000 2,000 - e - -— — - 250;000 . Quality Criteria
, Fluoride (ak) 4,000 4,000 2,000 500 - — 2,200 R - N 2,000 Quality Criteria
. Nitrate 10,000 10,000 10,000 100 ' |- e 58,000 - - N 10,000- MCL, Quality Criteria, MCLG
: Nitrate/Nitrite - nonspecific (al) : 10,000 10,000 - 10,000 10 ¢ 3,700 - N 10,000 .. MCL, Quality Criteria, MCLG
Nitrite 1,000 1,000 1,000 10 - ©3,700 — N 1,000 MCL, Quality Criteria, MCLG
Perchlorate (am) — — 18 18 18 - 18 AL
Phosphate -— . - - —— — - - e e
Phosphorus (ad) . -~- - e --- - 600,000 — - - 600,000 ADI
Sulfate _ 500,000 500,000 250,000 5000 | — - 250,000 Quality Criteria
Sulfide . — L o

Alkalinity
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Table T-3
ARARs and Other Guidance to be Considered for Picatinny Arsenal Groundwater (a)
ug/t)
ARARs ~ | ) o TBCs : Level of Concern

Feder;il Drinking Water New Jersey

. Federal Drinking Water u E i ite Cl terization/
Standards (b) Drinking Water New Jersey Groundwater (c) | Fe inking e SEPA Region lit Tap Water RBCs (d) Site Characterizatio

Heaith Advisories (b) Prioritization

: o Jon- Carci i
MCL MCLG “NJMCL  |-Quality Criteria | NJPQL - HA Non arcinogen | Carcinogen

o Loc ' Loc ch
~_ {iChemical , carcinogen 1x108 1xi0 o (e) osen

Carbon : -~- - - — -~ : - — —- -—

Dissolved Oxygen — - — ‘ — - -— - e — - .

Dissolved organic carbon — em - - — — — — — -0 —

’ . Hardness . . --- = A e 250,000 10,000 = " - : o - 250,000 Quality Criteria
Total Dissolved Solids ) - - - 500,000 10,000 - -— - - - 500,000 Quality Criteria
Total organic carbon - - - — - : - - - - - - - - —

. |}l Total Suspended Solids ' ) -~} - | — | - s L - - - —
o B T = T FEaaaa e e

v Ly Ay P T N AN X R A )

Diesel Range Organics - : - - - . - - . - - - - -

‘GRO - . -, --- : - - - === - - - - - -
Total Volatile Petroleurn Hydrocarbons — - . - - - - - - - — -

Total Extractable Petroleum 4 o © e e —t - o - e - - e

Total Recoverable Petroleum : - — — - ~— — —— - — . —
TPH ' ) ] c e - - — - ' — : - - -
TPH, aviation gas fraction ' — —— —— - — — —— — — . —

RadislogicAlRaEmeeISIER R T e e e e e e e e

PRVRTI

STt

é Americium-241 : — — — — — L — — — - — -
: Bismuth-212 : : _ - — ]
; Bismuth-214 - —— - — — - : — — - - - —
) ] Cerium-143 --: e ) - - - - - - —— - - -
Cesium-134 — — . - — — — - — g, - - —
Cesium-137 - — N - - - —
: Cobalt-60 - — - — — - -

Gross alpha 15; 0 ) - -— - - 15 MCL
Gross beta i - - - - : - - - -

. Krypton-85 ’ - - - — — - o e - -

Lead-212 — — — — - — - — -
Lead-214 — ' _ - — B -

: Molybdenum-99 - - - - - - B - - - - — ' .

Potassium-40 — . - -— e » - 31 - - - -

Radium-224 - — D

Radium-226 (ao) . : 5. 0 — — - — - 5 MCL
Radium-228 (ao) 5 0 — - e - --- — —

Uranium (ap) 30 0 - o - —— 7.3 - --- N 30 MCL
Uranium-234 e - — — — :

Uranium-235 - — — - — - — - - - —
“Uranium-238 - - e -— - — - — .

T A B BT

W

7,000,000 7,000,000 o 7,000,000 100,000 — -~ = - - 7,000,000 MCL, Quality Criteria, MCLG
7,000,000 7,000,000 -=- 7,000,000 100,000 - e - --- - ~ 7,000,000 MCL, Quality Criteria, MCLG

| Actinc;iit
" Amosite

T
SRR

x
B ::;l
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PICATINNY FACILITY-WIDE ARARs/LOCs

Table T-3

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

ADI = Allowable Daily intake

AL = Action Level

ARAR = Applicable or Relevant and Appropriate Requirement

C/N = Carcinogenic or noncarcinogenic according to USEPA (2005).

HA = Health Advisory

LOC = Level of Concemn

* 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

- = No value available. .

(a) Note that chemicals without guidance values are presented in this table. . !

{b) USEPA Drinking Water Standards and Health Advisories (Winter 2004) Publication #EPA 822-R-04-005.

(¢} NJDEP (2005).

(d) 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.

(e} LOC for PTA groundwater afe based on the lower of the following values: (1) Federal MCLs, (2) New Jersey State MClLs,
{3) New Jersey Groundwater Quality Criteria (QC) or PALs (whichever is higher), and (4) any non-zero Federal MCLGs. If none of the above criteria are available,
the groundwater LOC will be based on the lower of the foﬂowmg Federat Drinking Water Health Adwsones or USEPA Region {li Tap Water RBCs.

() MCL value is based on trihalomethanes.

(9) The RBC value for 2-chiorofoluene was used.

(h) The QC value for cis-1,2-dichloroethene was used.

(i) The RBC value for 1,2-dichloroethene {total) was used.

(i) 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. :

(0) The values for pyrene were used for noncarcinogenic polycychc aromatic hydrocarbons (PAHSs) lacking RBCs and NJ cntena

{p) Values for 1,4-dichlorobenzene were used.

(@) 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-trichlorobanzene and the HA value for 1,3,5-trichlorobenzene were used.

() The values for 2,4,6- -trichlorophenol were used.

(u) The HA value for gamma-BHC (findane) 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 Il RBC values for PCDD/PCDF congeners were derived using toxicity criterion for 2,3,7,8-TCDD modified by toxic equivalency factors (TEFs) (USEPA 2000).
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Hg/L)
ARARs TBCs Level of Concern
Federal Drinking Water 't‘e“.' Jersey New Jérsey Groundwater (c) § Federal Drinking Water USEPA Region Il Tap Water RBCs (d) Site Characterization/
Standards (b) Drinking Water .= NPT
Health Advisories (b) Prioritization
- MCL MCLG NJMCL | Quality Criteria | NJPQL HA Mon- | Careinogen | Carcinogen LOC (e) LOC Chosen
lichemical carcinogen 1x10 1x10 C/N :
Anthopyllite 7,000,000 7,000,000 - 7,000,000 100,000 - -~ = - - 7,000,000 MCL, Quality Criteria, MCLG
Asbestos 7,000,000 7,000,000 — 7,000,000 100,000 - — - — - 7,000,000 MCL, Quality Criteria, MCLG
Chrysotile 7,000,000 7,000,000 - 7,000,000 100,000 - - e —— - 7,000,000 MCL, Quality Criteria, MCLG
Crocidolite - 7,000,000 7,000,000 - 7,000,000 100,000 - — — - - 7,000,000 MCL, Quality Criteria, MCLG
Tremolite 7,000,000 7,000,000 - 7,000,000 100,000 - - — —— - 7,000,000 MCL, Quality Criteria, MCLG
Tremolite/Actinolite 7,000,000 7,000,000 - 7,000,000 100,000 -~ R e - - 7,000,000 MCL, Quality Criteria, MCLG

'
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Table T-3
ARARSs and Other Guidarice to be Considered for Picatinny Arsenal Groundwater (a)

i, ug/t) ‘
ARARs TBCs Level of Concern
Fede;z:l D;ml;mngater D Ne:_' Je:;:)t/e New Jersey Groundwater {c) | Federal Drinking Water USEPA Region lll Tap Water RBCs (d) ) Site Characterization/
andards (b) rinking r Health Advisories (b) ) Prioritization
. - Non- Carcinogen | Carcinogen
C NJMCL | Quality Criteri NJPQL HA . Loc LOC Chosen
Chemical MCL MCLG C Quality a Q carcinogen 1x10° 15107 oIN (e)

{ad) The value presented in the RBC column is an allowable daily intake (ADI) leve! for essential- human nutrients.

{ae) The value for total chromium was used for Federal and NJ critetia 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 criteria, the value for total mercury was used for the NJ criteria and the RBC value was based on methyl mercury.
(ai) The value for soluble salts was used for the NdJ criteria and the PQL.
"(a]) The NJ value for total selenium was used.

{ak) The RBC value for fluorine was used.

{al) The RBC value for nitrite was used.

(am) Perchlorate does not have an RBC, however the 18 pg/L action level (USEPA 1938} is presented in the RBC column.

{an) The values 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>1 Opm.
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TABLE5-3
GORGE QUARTERLY SAMPLING
SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (ug/L)

PICATINNY ARSENAL
Analytical Results
Sample ID: OD-1A 0D-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 (ft): 2.85 - 12.85 2.45-12.45 1.24-1124° 2.30 - 12.30 9.55 - 19.55
. LOC (a): Source ACRA Maxin_m:_n . .
Chemical Concentration Limit (b): .} Result [Q]RI/EQL| SOL | Lab fResult | Q JRI/EQL| SQL | tab ] Result [Q|RL/EQL! SQL | Lab § Result | Q {|RU/EQL| SQL Lab | Result | Q| RL/EQL| SqL Lab

Acetone Qc uJ " QT
Carbon disulfide 1,000 RBC 100 |UD| 100 | 200 | QT U ar
Toluene 1,000 MCL, QC, MCLG 100 |un] 100 | 180 | ar U QT

1,2-Trichtoro-1,2 2-trifluoroéthane RBC QT u ot

[ 420 Ju] 100 [ 270 [ar ] 260 [J] 100 | 270 [ ar ] 100 Ju] 100 | 270 | ar |

HMX ' 0300 | QT § 0.600 0500 | 0100 | ot | 210 | | os00
0.210 | J] o500 | 0130 | QT

Alumninum QC, NJPQL . J J 92.0 280 | QT
Barium . 2,000 MCL, QC, MCLG : 1,000 370" |4l 200 300 | QT § 300 {J| 200 300 [ Qr | 480 |4} 200 300 | Qr § 100 | J| =200 aco | ar | 3so0 (4] =200 300 | at
Beryllium L4 MCL, MCLG NA 200 |u| 200 | 0540 | ar §.200 || 200 | o540 | ar § 200 |u| 200 | 6540 | or | 200 |u| 200 | 0540 | or | 200 {U| 200 | os40.| aT
Boron - 600 HA -~ 'NA 310 |J]| 200 210 | Qr | 680 | 4| 200 210 | ar | 710 |J] 200 210 | Qr | 460 | J | 200 210 | .ar § 750 {J]| 200 210 | QT
Cadmium : : 4 Qc 100 200 |uf 200 | 0280 | or § 200 [y| 200 | 0280 | QT § 200 [U} 200 | 0280 | QT f 200 |U| 200 | 0280 | QT | 200 [Uj 200 | 0280 | QT
Calcium 400,000 CADE NA 3,800 {J] 5000 | 250 | o1 | 8000 | | 5000 | 250 | or f 7100 | J]| 5000 | 250 | ar J| 5000 ] 250 | Qr | 4000 Jf{-5000 | 250 | QT
Chromium 100 MCL, QC, MCLG 50 180 |J] 100 140 | Qr | 100 | 0] 100 140 | ar § 100 (U} 100 140 | QT J ] 100 140 | Qr § 100 |U] 100 140 | QT
Cobalt 2,200 RBC NA 140 |J| 500 130 | QT ] 500 130 | QT | 500 |uU} 500 130 | QT u| s00 130 | QT | 500 [U} 500 130} QT
Copper  + . 1,000 Qc, NJPQL NA 9.00 U} .00 420 | QT J| 900 420 | Qr } 900 |U} 900 420 | QT J | s.00 420 | ar ) 110 | J| 9.00 420 | at
Iron ' 300 Qc NA 100 880 | QT Ul 100 880 | ar § 100 U] 100 88.6 100 880 | QT 4 100 880 | QT
Lead i 10 NJPQL ) .50 300 {250 | QT u| 3.00 250 | ar { 300 [u! sco 2,50 3.00 250 | ar | 450 |J| s.00 250 | QT
Magnesium - 80,500 ADI : NA 5000 | 300 | Qr J{ 5000 | 300 | Qr § 1500 | J]| 5000 | 300 5000 | 300 | QT 5000 | 300 | OT
Manganese - 50 C Qe : NA 150 | os00 | QT 150 | 0900 | ar § 150 |J| 150 | o000 150 | 0900 | QT 150 | 0800 | QF
Mercury 2 MCL, QC, MCLG 20° 0.0920 | U | 0.0020 | 0.0600 | aT J0.0020 [-U | 0.0920 | 0.0690 | @t | o0.0820 | U] 0.0920 | 00600 | QT § 0.0860 | u | 0.0920 2.0690 | QT §0.0920 | U| 0.0920 | 0.0690 | QT
Molybdenum' 40 HA NA 100 |U| 100 | o600 | @r | 100 |y | 100 | o600 | QT | 100 |U| 100 | 0600 | T | 100 |U| 100 | o600 | ar |} 100 |uU| 100 | 0600 | QT
Nickel 100 Qe NA 640 |J| 400 220-| Qr | 400 | U} 400 220 | QT } 400 |u] 400 220 | ot | 660 | J| 400 220 | Qr ¥ 400 Ul 400 220 | QT
Potassium 100,000 ADI NA 550 |J| 5000 | 410 | aor | 670 | | 5000 | 410 | or | 540 | U] 5000 | 410 | Qv § 730 | 4| 5000 | 410 | QT | es0 |J| 5000 | 410 | QT
Silicon NA - NA 3,850 || so0 380 | Qr JasroiJ| so0 380 | ar } 4900 | J| 500 380 | QT | 5800 | J | S00 380 | Qr | 3330 | J| so00 380 | QT
Sodium 50,000 Qc - NA 1,200 |'J] 5000 | 630 | ar } 3900 | 3| 5000 | 630 | ar | 2700 | ] 5000 | 630 | Qv | 2200 | 4 | 5000 | 630 | ar | 5300 | 4| 5000 630 | QT
Strontium 4,000 HA NA 170 |Jj 500 | 0280 | QF |.290 | J| 500 | 6280 { QT § 170 || 500 | 0280 | aT | 150 | 4| 500 | o28c | ar | 220 |J| 500 | 0280 | ar
Tin 22,000 RBC NA 10.0 |{U] 100 140 | Qr ]| 100 |U]| 100 140 | QT } 100 |u] 100 140 | ar § 100 |[u]| 100 140 | QT & 100 {Ul 100 140 | QT
Titanium - 150,000 RBC NA 160 |J]| 500 630 | QT } 500 | U] 500 630 | aQr § s00 |uU| 500 630 |.QT § 220 | J| 500 630 | QT § 500 |U| 500 630 | QT
Tungsten " NA NA 500 |U] 500 100 | Qr ¥ 150 | 3| 500 100 | ar | 170 |J] 500 100 | ar | 500 { U] 500 100 | Qr § 530 |J| 500 100 | or
Vanadium 260 RBC NA 136 |J| 500 | o820 | ar § 500 | U] 500 | 0820 | QT | 500 |U| 500 | 0820 | QT } 110 | J} 500 | 082 | Qr | 0940 | J| 500 | 0820 | QT
Zine 5,000 Qc NA 600 |.J] 200 120 | Qr | 600 | J| 200 120 | ar | 200 [U| 200 120 { QT | 150 | J] 200 120 | Qr | 730 |J] 200 120 | QT
Zirconium NA NA 500 U] 500 100 | ar | 500 | U] 500 100 { ar | 500 JUu| 500 100 {ar § 500 [ U] 500 100 | Qr | 190 |J]| 500 100 | QT
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_ TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING
SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L)

Acetone

PICATINNY ARSENAL :
Analytical Resuits
Sample ID: OD-5ADUP OD-6A
Date Sampled: 06/20/01 06/25/01
Depth Sampled (ft): 9.55 - 19.55 10.22 - 20.22
LOC (a): Source RCRA Maximum :
S Concentration Limit (b): Result |Qf RL/EQL | saL Lab | Result | Q |RL/EQL| saL

Lab

700 Qac NA - “100 juJ| 100 | o510 | ar | 100 [u] 100 | o510 | ar

Carbon disulfide 1,000 RBC NA 1.00 (U] 100 | o200 | o | 100 {uj 100 | o200 | ar

Toluene . 1,000 MCL, QC, MCLG NA 100 (U} 100 | o180 | @r | 100 {ul 100 | o180 | ar
i u

- HMX 400 HA NA NT 0290 | J| 0500 | .0.100 | QT
; NT
Aluminum QC, NJPQL . 1 920 280 | QT
Barium: 2,000 MCL, QC, MCLG 1,000 490 {J| 200 300 | QT ] 440 | J}| 200 300 | QT
Beryllium 4 MCL, MCLG NA 200 {U| 200 | o540 | QT } 110 | 4| 200 | 6540 | QT
Boron 600 HA NA 690 |J]| 200 210 | Qr } 280 |J] 200 210 | Qr
Cadmium - .4 Qc 100 200 |Uf 200 | o280 | ar § o620 | u] 200 | 0280 | aT
Calcium 400,000 ADI NA 4600 |4} 5000 250 Qat | 1900 | 4| 5000 250 | QT
Chromium 100 "MCL, QC, MCLG 50 260 |J]| 100 140 | ar ] 100 [u| 100 | 140 | aT
Cobalt * 2,200 RBC ; NA 220 {J| 500 130 | QT ] 240 | J| s00 130 | at
Copper " 1,000 Qc, NJPQL NA 14.0 [J] 9.00 420 | ar J| 900 420 | ar
fron " 300 Qc NA 100 88.0 ey 100 880 | QT
Lead 10 NJPQL 50 3.00 '|U| 300 250 | QT | 290 [J] 300 | 250 | af
Magnesium i 80,500 ADI NA 5,000 30.0 QT 600 J 1 5000 30.0 QT
- Manganese 50 Qac NA 150 | 0.800 15.0 | 0800 | QT
Mercury 2 MCL, QC, MCLG 20 0.0860 | J] 0.0920 | 0.0690 | QT { 0.0920 | U | 0.0920 | 0.0620 | QT
Molybidenum 40 HA NA 100 |Uf 100 | o600 | Qr | o800 | U | 100 | oe00 | QT
Nickel 100 Qc HA 400 |J4] 400 220 | aQr | s70 |J] 400 220 | QT
Potassium '100,000 ADI . NA 970 |J]| 5000 | 410 | aQr | 360 |J]| 5000 | 410 | QT
Silicon NA NA 3,140 |J| s00 380 | QT | 2820 | J]| s00 380 | QT
Sodium 50,000 Qc NA 7400 | J| 5000 630 Qr | 1,100 { J ] 5000 | 630 | ar
Strontium 4,000 HA NA 210 1J| 500 | o280 | QT | 120 [J| 500 | 0280 | QT
Tin ' 22,000 RBC NA 390 {J] 100 | 140 | ar | 100 |U| 100 140 | QT
Titanium 150,000 RBC NA 19.0 |J] 500 630 | ar } s00 | U] s00 630 | QT
Tungsten NA — NA 310 {J4| 500 100 | ar | 500 jul 500 100 | ar
Vanadium 260 RBC NA 310 |J] 500 | 0820 | QT | s00 U] 500 | o820 | QT
Zinc 5,000 Qc NA 930 |J| 200 120 | QT | 840 | J| 200 12.0 | QT
Zirconium NA NA 500 {U] soo 100 | ar | 500 {ul 500 | 100 | aT
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TABLE5-3
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (ug/L)

PICATINNY ARSENAL

) Analytical Results .
Sample ID: 0D-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 (ft): 2.85-12.85 245-12.45 1.24-11.24 2.30 - 12.30 9.55 - 19.55
. ' RCRA Maximum .
. LOC (a): Source " o .
hemical Concentration Limit (b): | Resuit |Q|RL/EQL| saL RUEQL| SQL | Lab'} Result | Q|RUEQL] SaL Result | Q | RL/EQL| saQL Result RUEQL| saL

Page 3 0of 4

Ammonia 500 Qc NA 200 |U| 200 190 | ar | 460 [ 4] 200 190 | ar ] 200 {R] 200 190 | Qr | 590 200. 190 | ar | 200 200 190 | at
Chioride 250,000 Qc NA 829 |J] 1000 | 130 | ar | 2,080 1,000 | 130 | Qr § 2380 1000 | 130 | ar | 1,300 1,000 | 130 at | 4480 1000 | 130 | QT
Fluoride 2,000 Qc NA 110 | J] 1000 | 170 | QT | 700 | J] 1000 | 170 | ar ] 500 [J] 1000 | 170 | aTr | s06 1000 | 170 | ar | s00 1000 | 170 | QT
Nitrate 10,000 MCL, QC, MCLG NA 500 |u| 500 150 | QT | 300 | J| s00 | 150 | ar | s00 |u| s00 150 | ar | 400 500 150 | ar | soo 500 150 | QT
Perchlorate 18 AL NA 500 (U]l 500 | 200 |'QT § 500 |U) 500 | 200 | ar | 500 |U]| 500 200 | ar } 116 5.00 200 | QT | 500 500 | 200 | QT
‘Phosphorus NA = NA 100 {U| 100 160 | ar | 100 [u}. 100 160 | ar | 100 |u| 100 160 | atf | 140 100 160 | @r | 110 100 160 | QT
Sulfate 250,000 ° Qc NA 9120 |: | 1000 | 150 | ar | 9400 1,000 | 150 | ar {10900 1,000 | 150 | ar 4 11,900 1,000 | 150 ar leso | | 1000 | 150 | ar
Sulfide NA NA 1,000 (Ul 1000 | 920 | ar | 1,000 ] ul} 1000 | 920 | ar ] 1,100 1000 | 920 | ar | 1,000 1,000 920 | Qt §.1000 U] 1000 | 920 aT

DRAFT - OCT 2001



TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING
SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (ug/L.)

PICATINNY ARSENAL
Analytical Results
Sample ID: OD-5ADUP OD-6A
Date Sampled: . 06/20/01 06/25/01
Depth Sampled (f): 9.55- 19.55 1022 - 20.22
i LOC (a): Source RCRA lt{lameux‘n

hermical : Concentration Limit (b): Result RL/EQL | - sQL Result RUEQL| saL Lab
Ammonia . 500 . QC NA 250 200 19.0 QT 200 U 200 19.0 QT
Chiloride 250,000 v QcC . NA 4,300 1,000 130 QT 873 J 1,000 130 QT
Fluoride, ‘ " 2,000 Qc NA 500 |J] 1,000 170 | ar | 140 {J] 1000 170 | QT
Nitrate . 10,000 MCL, QC, MCLG NA 500 U 500 15.0 QT 500 u 500 15.0 QT
Perchlorate .18 ) AL NA 500 |U 5.00 2.00 QT 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 250,000 | Qc NA 6,240 1,000 150 | ar | 10400 .| 1,000 150 | QT
Sulfide . ' . NA - — NA 1,000 |U] 1,000 920 QT | 1000 | U] 1,000 920 Qr

(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 the Federal MCLs, the New Jersey State MCLs, the New Jersey Groundwater Qualify Criteria or PQLs (whichever is higher), or any non-zero Federal MCLG. [f
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 (il Tap
Water (noncarcinogenic or carcinogenic 10%) 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 Concem (LOC).

AD! = Allowable Dally Intake ’ Q = Flags/Qualifiers (QA/QC):

AL = Action Level D = Result was obtained from the analysis of a dilution.
CNSWC = Crane Naval Surface Warfare Center J = Detect, value is an estimate of the concentration.

HA = Federal Drinking Water Standards and Health Advisories R = Rejected result, value should not be used for any purpose.
MCL = Federal Maximum Contaminant Level U = Non-detect, value is the detection limit.

MCLG = Federal Maximum Contaminant Level Goal W= Non-détect, chemical was detected in blank.

NA = No value available. QC = New Jersey Groundwater Qualily Criteria

NJMCL = New Jersey State Maximum Contaminant Level QT = Quanterra Laboratories, Inc.

NJPQL = New Jersey State Practical Quantitation Limit RBC = USEPA Region lli Tap Water Risk Based Concentration
NT = Not tested. RLEQL = F(epéning 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 (ng/L)

* lIChemical

A Acetone

PICATINNY ARSENAL
Analytical Results I
Sample ID: , OD-1A OD-2A OD-3A OD-4A OD-5A
Date Sampled: _’. 09/27/07 09/25/01 09/26/01 09/25/01 09/26/01 Il
Depth Sampled (ft): . 5.0-10.0 10.0- 15.0 10.0- 15.0 10.0- 15.0 100 - 15.0
LOC (a): Source RCC 5“23‘?;2‘;:“ : . | _
Limit (b): Result RUEQL| sal | tebj Resut | @ JRuEaL| saL | tav | Resut |a|Ruear| saL’ | tsb | Resut |a|mueaL Result

700

| Ethyiene oxide

0.023

1,000 °

1,000

0.250

"Il 2,4-Dimethylph

2-Trichloro-1,2,2-triflucrosthane

e a s amm g ianat

enol

(9)N1»

17.0

0.850

QT

10.0

()]

10.0

ud .

V)

1,000

0.260

QT

. 1,000

uJ

1,000

0.250

QT

* 1,000

1,000

0.250

QT

Ud

1,000

0.250

QT

.

|| Aluminum .~.... ] J U u
| Barium 2000 .| Mol ac, McLa 1,000 570 |J] 200 | 300 |t 140 |4 )| 200 | 300 | ar| 590 [4| 200 | 300 | QT 200 | 300 |ar ] 400 |uf 200 | 300 | ar |
" Boron . 600 | HA. NA 140 |J| 200 | 210 |aQrT§ &0 [J4 | .200 | 210 |ar} es0 |4| 200 | 210 | QT 200 | 210 [aQr§ 7so |Jf 200 | 210 | QT
{| Cadmium . 4 Qc _ {00 0340 |J| 200 | o280 [ QT | oes0 | 4| 200 | 0280 | aT | 200 - |U| 200 | o020 | at Ul 200 | o280 | ar § 200 |u| 200 | o280 | QT
|l catcium 400,000 " ADI KA 6,300 5000 | "256 | QT | 9,600 5000 | 280 | QT § 7,200 “5000 | 250 | QT 5000 | 250 | QT | 3100 |J| 5000 | 250 | ar
Cobait 2,200 RBC NA 500 |ul 500 | 130 |aT] 310 | J| 500 | 130 | ar | s00 |u} seo | 130 | ar |uf s00 | 130 | @r.f 290 |J]| s06 | 130 | QT
Copper .1,000 Qc, NJPaL NA 900 |u| 9.0 420 | T} 450 J | 900 420 | ot f 900 |[u] 900 420 | QT - J| 900 | 420 |-aT J| 900 420 | QT
fron - 300 ac NA 160 100 | 880 10 | 880 |ar | 100 |u| 10 | sso | ar 100 | 880 | QT 100 | sso | ar
|l Magnesium 80,500 ADI NA ' 5000 | 300 | QT f 3700 | 4| 5000 | 300 | Qr | 1600 |J| 5000 | 300 | ar | 1500 |J| 5000 | 300 | ar § 1200 |4| 5000 | 300 | ar
. | Manganese 50 ac NA 150 | 0.900 150 | 0900 | aT | 150 |J| 150 | oso0 | T § 220 |4] 150 | os00 150 | osoo | ot ||
| Nicket | 100 ac NA 7.30 400 | 220 {ar} 400 |u| 400 | 220 |Qr | 400 |U]| 400 | 220 [ar | 400 |u| 400 | 220 |ar [ 220 400 | 220 | at |
|[ Potassium 100,000 ADI NA 470 |J) 5000 | 410 [QT | 990 | 4| 5000 | 410 |ar| oo [J]| s000 | 410 [ ar | e || s000 | 410 [ar | eso |u| 5000 | 410 | ot |
| siticon P NA NA 4230 500 | 380 | QT | 4510 500 | 880 | QT'§ 5,130 500 | 380 | QT §| 5990 500 | 380 | QT | 8,420 500 | 380 | QT |
| sodium 50,000 ac KA 2600 |J| 5000 | 630 | QT 4300 | 4| 5000 | 630 | Qr § 2100 |J4] 5000 | 630 | QT | 1600 | 4| 5000 | es0 | ar | 4000 |4] 5000 | 630 | ot |
{| strontium ':4,000 HA NA - 28.0 500 | 0280 | QT | 360 500 | 0280 | QT | 150 500 | o280 | QT | 140 | | 500 | o280 | ar | 170 500 | o2s0 | at ||
{| Titanium 150,000 RBC NA 500 |U} 500 | 630 |QTf 500 |U| 500 | 630 |ar } s00 [u| s00 | 630 |aor | 7s0 |J| 500 | 63 |ar | s00 |u| s00 | 630 | ot |
{| zinc 5,000 ac NA 48.0 200 | 120 | ar | ss0 200 | 120 | ar§ 200 |u| 200 | 120 | T | 140 |J| 200 | 120 | ar ] 260 200 | 120 | aT |
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TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (ug/L)

e O

Acetone’

D I

PICATINNY ARSENAL
) Analytical Results
Sample ID: OD-5ADUP OD-6A
Date Sampled: 09/26/01 09/27/01
Depth Sampled (ft): 10.0- 15.0 10.0 - 20.0

LOC (a):

Source

-QC

RCRA Maximum
Concentration
Limit (b):

Result |QJRL/EQL| SQL

Result

|/ Etytene oxide

RBC

NA

1,000

Ud

1,000 | 0250 | aT |

1 1,1,2-Trichloro-1,2,2-triflucrosthane : |

‘QC

NA

10.0

u)

10.0 0.850 QT

fl Aluminum Qc, NJPQL -
 {l-Barium 2,000 MCL, QC, MCLG 1,000 NT 300 | QT
. I Boron 600 HA NA NT 21.0 QT
- || admium .4 .Qc 100 NT 0280 | QT
~ || catéium 400,000 | ADI NA NT 250 | QT
Il Cobait 2,200 RBC NA NT 130 | QT
+ Il copper 1,000 Qc, NJPQL NA NT 420 | ar
| Iron 300 Qc NA NT 880 | QT
Magnesium . 80,500 ADI NA NT 30.0 QT
~ .J| Manganese 50 Qc NA NT 0.900 | QT
i || Nicke 100 Qc NA NT 730 |J] 400 220 | QT
Potassium 100,000 ADI NA' NT 650 J| 5000 | 410 | QT
‘Silicon NA NA- NT 6,430 1 s00 380 | QT
Sodium 50,000 Qc NA NT 2200 | J] 5,000 630 | QT
Strontium 4,000 HA NA NT 24.0 5.00 | o280 | QT
Titanium 150,000 RBC NA NT 500 |u| s00 | 630 | QT
Zine 5,000 Qc NA NT 27.0 1 200 120 | QT
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TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (ug/L)

PICATINNY ARSENAL _
Analytical Results Il

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): 50-100 10.0- 15.0 © 10.0-15.0 100- 15.0 10.0- 15.0
RCRA Maximum
LOC (a): Source Concentration . ) )
Chemical - Limit (b): RUEQL| saL Resuit RU/EQL| saL |-lab | Result RU/EQL] SQL | Lab | Result RUEQL| sQL | Lab | Result RUEQL]. saQL | Lab

: |} Ammonia - 500 Qc

|l chioride 250,000 ac NA 3,120 1,000

3 || Fiuoride 12,000 ac NA 130 - 1,000 J J J

|| Nitrate 40,000 MCL, QC, MCLG NA - 500 500 J v u ; ul

i Perchlorate . 18 AL NA - 102 500 | 200 |ar] s00 [u| s00 | 200 [ar| s00 |u| 500 | 200 | QT | 900 500 | 200 | QT | 500 |ul 500 | 200 | QT

“ll Phosphorus - T NA - NA 100 100 | 110 |ar} 10 |u | 100 1o [aQr | 350-]|J4] 100 | 110 | QT | 100 100 | 110 | QT 63 |dJ| 100 110 | QT
 § || sultate .| 250,000 Qc NA 14,800 1000 | 380 | QT | ee90 | 1000 | 380 | Qr | 94590 1000 | 380 | QT | 11,000 1000 | 380 | ar | 7880 1000 | 380 | ar

| sultide - . NA_ NA 1,000 1000 | 920 | QT | 1000 | u | 1000 | o0 | ar} 2500 1,000-| 920 | T | 1.000 1000 | 920 | ar | 2700 1,000 | 20 | ar
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TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING
SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (ug/L)

PICATINNY ARSENAL
Analytical Results
Sample ID: OD-5ADUP OD-6A
Date Sampled: 09/26/01 09/27/01
Depth Sampled (ft): 10.0- 15.0 10.0- 200

RCRA Maximum
Concentration
Limit (b):

LOC (a): Source

-Result | Q| RL/EQL

Ammonia 500 Qc NA NT 200 200 | 190
| choride - | 250,000 - ac NA NT 1,180 1000 | ‘170 | at |
. l Fluoride 2000 | . Qc NA ‘ NT 650 | J] 1000 | 150 | QT
 Nitrate ' | 10,000 | " MCL QC,MCLG " NA i NT: 500 500 200 | QT
- || Perchlorate 18 . AL ‘ NA ' NT 500 [u| s00 | 200 | ar
Phosphorus ] NA _ NA NT 130 100 110 |.QT
Sulfate .| 250,000 . Qc NA : NT 7,050 1000 | 380 | QT
1 suifide ' ] NA — NA : NT 1,00 Ul 1000 | 920 | aT

(a) Seé 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 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 companson criteria are based on the lower of the followmg TBC: Federal Drinking Water Health Advisories or USEPA Region Il Tap

Water (noncarcinogenic or carcinogenic 10°°) RBCs.
(b) Maximum concentration criteria established in 40 CFR Part 264 Subpart 264.94.

Bolded and shaded values indicate the detected resultis above the Level of Concern (LOC).
ADI = Allowable Daily Intake Q = Flags/Qualifiers (QA/QC):
AL = Action Level D = Result was obtained from the analysis of a dilution.
CNSWC = Crane Naval Surface Warfare Center J = Detect, valus is an estimate of the concentration.
HA = Federal Drinking Water Standards and Health Advisories
MCL = Federal Maximum Contaminant Level U = Non-detect, value is the detection limit.
MCLG = Federal Maximum Contaminant Level Goal (U) = Non-detect, chemical was detected in blank.
NA = No value available. QC = New Jersey Groundwater Quality Criteria
NJMCL = New Jersey State Maximum Contaminant Level QT = Quanterra Laboratories, Inc.
NJPQL = New Jersey State Practical Quantitation Limit RBC = USEPA Region lll Tap Water Risk Based Concentration
NT = Not tested. RL/EQL = Reporting Limit/Estimated Quantitation Limit

SQL = Samplé Quantitation Limit
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TABLE §-3 (CONTINUED)
GORGE QUARTERLY SAMPLING
SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L; Rads - pGilL)

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- 15.8 490-145 209-135 3.98- 13.95
. RCRA Maximum
Chemical LOC (a): Source Concentration Limit(b): | Result | @ |RUEQL| saL | Lab § Result | @ |RUEQL| saL | Leb | Resut | @ |RUEQL| saL | Lab | Resut | @ |RUEQL| saL | Lab

Aluminum Quality Criteria, NJPQL J

” . Arsenic .5 ‘MCL , 50.0 390 | U| 390 3.90 Qt 390 | U] 390 3.90 QT 390 | U| 390 | -39 Qr 390 | U | 390 3.90 QT ||
Barium 2,000 | MoL, Quality Criteria, MCLG* 1,000 230 | J| 200 3.00 ar 60.0° | J | 200 3.00 ar 600 | J | =200 300 | ar 14.0 J | 200 3.00 Qr "

" Beryllium 4 MCL, MCLG NA 200 | U| 200 | o540 | ar 200 | U| 200 | 0540 | ar 200 | u| 200 | o540 | ar 200 {U| 200 | 0540 | ar

" Boron 600 ; HA NA . 430 | 4| 200 21.0 Qrt 480 | J | 200 210 | ar 760 | J | 200 | 210 ar 83.0 J| 200 |.210 art
- Cadmium 4 ‘Quality Criteria 100 200 |U| 200 | 0280 | ar } 0320 | J | 200 | 0280 | ot | 200 | u| 200 | 0280 | ar' | 0450 | 4 | 200 | 0280 | ar

|| Calcium 400,000 ADI ' NA 3400 | J | 5000 | 280 ar | 6600 5,000 250 Qr § 7400 5,000 | 250 Qr | 6700 5,000 250 QT

" Chromium . 100 ' | MCL, Quality Criteria, MCLG 50 140 | J | 100 1.40 QT 100 | U | 100 1.40 Qr 100 | U | 100 1.40 Qr 10.0 1.40 Qrt “

" Cobalt 2,200 NCARC_RBC NA 130 | J | 500 1.30 Qrt 500 | U | 500 1.30 Qr 500 | u| s00 1.30 QT 50.0 1.30 art ||
Copper © 1,000 Queality Criteria, NJPQL NA 9.00 | U| 9.00 4.20 at 480. | J | 900 4.20 ar 9.00 | U | 9.00 4.20 at 9.00 4.20 QT “

" Iron 300 “Quality Criteria ' NA 100 | U | 100 88.0 at 100 88.0 1) 100 | U 100 88.0 Qr 100 88.0 art

" Lead 10 NJPQL 50 300 | U] 300 2.50 art 300 | U| 300 2.50 Qt 300 | U| 300 2.50 art 3.00 2.50 ar ||

“ Magnesium 80,500 ADI NA 1000 | J | 5000 | 300 at 5000 | 30.0 ar { 1600 | J | 5000 | 300 QT 5000 | 300 QT "

" ‘Manganese 50 Quality Criteria NA 810 | J| 150 | 0800 | ar 150 | 0900 | ot f 150 | U | 150 | o000 | ar 150 | osoo | ar ||

" Molybdenum ! 40 HA NA 1.00 | U | 100 0.600 | QT 100 | U | 100 0.600 | ar 100 | U] 100 | 0600 | aT 1.30 100 | o600 | ar
Nickel 100 Quelity Criteria NA 530 | J | 400 2.20 art 400 | U | 400 2.20 Qr 400 | U | 400 2.20 at 11.0 J | 400 2.20 QT

" Potassium 100,000 ADI NA 380 | J | 5000 | 410 QT 540 | J | 5000 | 410 art 550 J | 5000 | 410 QT 870 J | 5000 | 410 QT
Selenium 50 MCL, Quality Criteria, MCLG 10 460 | J | 500 450 | -aT 500 | U | 5.00 4.50 Qr so0 | Ul 500 4,50 Qr 500 | U| 500 450 QT

|| Silicon - ‘ NA NA 2,710 500 423 ar § 2990 500 423 QT | 5420 500 42.3 QT 6,820 500 42.3 Qr

" Sodium 50,000 Quality Criteria NA 1,000 | J | 5000 630 aor § 2900 | J | 5000 630 ar | 2700 | J | 5000 | 630 at 2300 | J | 5000 630 QTt
Strontium 4,000 HA NA 15.0 500 | 0280 | ar § 250 500 | 0280 | ar 17.0 500 | 0280 | ar 16.0 500 | 0280 | QT

" Tin 22,000 NCARC_RBC NA 190 | J | 100 1.40 QT 100 | U | 100 1.40 ar 100 | U | 100 1.40 ar 100 | U | 100 140 | ar

" Titanium 150,000 'NCARC_RBC NA 500 | U | 500 6.30 QT 500 | U | 500 6.30 ar 500 | Ul 500 6.30 QT 39.0 50.0 6.30 QT

" Tungsten NA NA 45 | J | 500 1.00 Qrt 500 | U | 500 1.00 ar 500 | U| 500 1.00 QT 15.0 5.00 1.00 QT
Vanadium 260 NCARC_RBC NA 500 | U| s00 | 0820 | ar 500 | U] 500 | o820 | ar 500 | U] 500 | o820 | ar 2.00 J | s00 | o820 | ar
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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 01/17/02
Depth Sampled (ft): - 6.20 - 21.95 11.0 - 23.81
RCRA Maximum
Source Concentration Limit (b): § Result _ Resuilt

HMX ; 400 " HA , “NA. 0500 [ U | 0500 | 0100 | ar | os00 | U | 0500 | 0100 | ar
I RDX ' RBC . : _ NA 0500 | U | 0500 | 0130 | o | 0500 | U | 0500 |.0.130 | at
‘ - Aluminum - 200 Quality Criteria, NJPQL
i Arsenic 5 : McL 50 450 390 | 390 | ar | 89 [u | 39 | 390 | ar
| Berium 2,000 | MCL, Quality Criteria, MCLG © 1,000 600 | J | 200 | 300 | ar | 270 | 4| 200 300 | ar
| Beryiium : 4 "MCL, MCLG : NA 200 | U| 200 | o540 | ar § o750 | 4 | 200 | 0540 | ar
Boron S 600 . HA S NA 470 | J| 200 | 210 | ar | 700 | 4| 200 210 | ar
Cadmium : 4 Quality Criteria 100 0370 | J | 200 | 0280 | ar | o280 | 4 | 200 | 0280 | ar
Calcium - ‘ 400,000 ADI . _ NA 3800 | J | 5000 | 250 | or | 2500 | 4 | 5000 | 250 | ar
Chromium 100 MCL, Quality Criteria, MCLG 50 5.80 J 10.0 1.40 Qrt 10.0 U 10.0 1.40 QT
Cobalt : 2,200 NCARG_RBC NA 600 | J| s00 | 130 | ar J| s00 | 130 | ar
Copper 1,000 Quality Criteria, NJPQL NA 900 | 420 | ar J | 900 | 420 | ar
- lron 300 Quality Criteria NA 100 88.0 ‘ 100 88.0 QT
Lead 10 NJPQL 50 300 | 250 | oar | 300 | u| 300 | 250 | ar
Magnesium ' 80,500 ADI ' NA 5000 | 300 | ar | 900 | 4 | 5000 | 300 | ar
Manganese _ . 50 ‘Quality Criteria~~ ~ |. 'NA 150 | os00 | ar 150 | 0900 | ar
Molybdenum 40 | HA : NA 100 | U | 100 | 0600 | ar | 100 | U | 100 | 0800 | ar
Nicke! ) 100 ‘Quality Criteria NA 910 | J | 400 | 220 | ar | 440 | o | 400 | 220 | ar
Potassium 100,000 . ADI ' CNA 1400 [ J | 5000 | 410 [ or | 400 | 4 | 5000 | 410 | ar
Selenium 50 | MCL, Quality Criteria, MCLG 10 480 | J | 500 | 450 | or § 500 | U | 500 | 450 | ar
Silicon | - . NA NA - 6,010 500 | 423 | ar | 3110 500 | 423 | ar
Sodium - - 50,000 | - lauality Criteria - NA 7,400 5000 | 630 | ar § 1200 | J | 5000 | 63 | ar
Strontium 4000 | HA : NA 18.0 500 | o280 | ar | 120 500 | 0280 | ar
Tin 22,000 “NCARC_RBC ‘NA 210 | J| 100 | 140 | oar § 100 | U | 100 | 140 | ar
Titanium 150,000 "NCARC_RBC NA 450 | J| 500 | 630 | ar | s00 | u | s00 | 630 | ar
Tungsten - " NA NA 7.20 500 | 100 | ar | 540 5.00 100 | ar
Vanadium ' 260 "NCARGC_RBC NA 700 | | 500 [ 0820 | or | 500 | u | s00 | oseo | ar
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SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (ug/L; Rads - pCi/L)

TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING

PICATINNY ARSENAL
o Analytical Resuits
Sample ID: ODIA OD2A OD-3A OD-4A
Date Sampled: 01/16/02 01/16/02 01/15/02 01/15/02
Depth Sampled (ft): 7.36- 15.8 490- 145 209-135 3.98-13.95
: ' RCRA Maximum ; »
* lichemical LOC (a): Source Concentration Limit(b): | Result | @ | RUEQL| saL | Leb | Resutt RUEQL| saL | Leb | Resut | @ |muEQL| saL Result RUEQL| saL | Lab

Chloride 250,000 Quality Criteria
Fluoride 2,000 *Quality Criteria NA 100 J 1,000 15.0 QT 50.0- 1,000 15.0 QT 60.0 J b 1,000 15.0 QT -40.0 1,000 150 | QT
" Nitrate 10,000 | MCL, Quality Criteria, MCLG NA 800 |.J 500 20.0 QT 210" 500 20.0 ar § 500 u 500 20.0 QT 500 500 20.0 Qt
" Perchiorate * 18 AL NA - 500 | U 5.00 200 | QT 5.90 5.00 2.00 QT 5.00 U 5.00 2.00 QT - 5.00 5.00 2.00 QT
" Phosphorus 4 - . NA . NA © . 100 u 100 110 4§ aT 100 100 11.0 ar 100 u 100 11.0 Qr 100 100 11.0 ar
Sulfate : 250,000“ Quality Criteria NA : 8,440 1,000 380 | Qr 9,530 1,000 380 QT 9,510 1,000 380 QT 10,900 1,000 380 QT
’ NA ‘ ' : 920 QT 1,100 1,000 920 QT 1,000 920 QT
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TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING
SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L; Rads - pGill)

(a) Seethe"

RARs 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 the Federat: MCLs, the New Jersey State MCLs, the New Jersey Groundwater Quality Criterja or PQLs (whichever is higher), or any non-zero Federal MCLG. If

the above are not available, groundwater comparison critetia are based on the lower of the following TBC: Fe@eral Drinking Water Health Advisories or USEPA Region 1ll Tap
Water (noncarcinogenic or carcinogenic 10%) 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). .
Q = Flags/Qualifiers (QA/QC):
D = Result was cbtained from the analysis of a dilution.

ADI = Allowable Daily Intake
AL = Action Level

CNSWC = Crane Naval Surface Warfare Center

HA = Federal Drinking Water Standards and Health Advisories

J = Detect, value is an estimate of the concentration.

R = Rejected result, value should not be used for any purpose.

PICATINNY ARSENAL
Analytical Results
Sample'ID: ) OD-5A OD-6A
Date Sampled: 01/16/02 01/17/02
Depth Sampled (ft): A 6.20-21.95 11.0- 23.81
LOC s RCR{\ Maximum .
Chemical . @ ource Concentration Limit (b): Result RUEQL Result RU/EQL
Chloride 250,000 Quality Criteria | 5,230 100 | 170 | ar | 90 | 4| 1000 | 170 | ar
H Fluoride 2,000 Quality Criteria NA 400 1,000 | 150 | ar | 300 | v | 1000 [ 150 | ar
Nitrate 10,000 | MCL, Quality Criteria, MCLG NA 500 500 | 200 | ar 150 J | so00 200 | ar
Perchlorate 18 AL NA 5.00 5.00 2.00 ar 5.00 u 5.00 2.00 QT
" " Phosphorus - NA NA- 140 100- 11.0 Qr 200 100 11.0 QT
Sulfate 250,000 Quality Criteria NA - 9,170 380 atr | 8610 1,000 | 380 ar
. Sulfide - : NA ‘ 920. | ar

MCL = Federal Maximum Contaminant Level

MCLG = Federal Maximum Contaminant Level Goal

NA = No value available.
"NJMCL = New Jersey State Maximum Contaminant Level

U = Non-detect, value is the detection limit.
QC = New Jersey Groundwater Quality Criteria
QT = Quanterra Laboratories, Inc.

NJPQL = New Jersey State Practical Quantitation Limit

RBC = USEPA Region !ll Tap Water Risk Based Concentration
RUEQL = 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; Rads - pCi/L)

PICATINNY ARSENAL
' Analytical Results
Sample ID: OD-1A OD-2A OD-2ADUP OD-3A CD-4A
Date Sampled: 04/17/02 04/16/02 04/16/02 04/16/02 04/16/02
Depth Sampled (ft): 50- 100 100-15.0 100- 15.0 100-15.0 10.0- 150
\ RCRA Maximum | .
{lchemicat Loc():|  Source Concentration Limit (b): | mesult | o |RiEQL] saL | tab | Resutt |  [RuEar] saL | tab | Resut | @ |rueaL| saL | tab | Resut | arueaL| sab | tab | Resut | @|RuEaL| saL | Leb

| 2,2',4,4'6,6-Hexanitrostilbene L NA “NA 5,400 |UJ] 5,400 400 |onswe 5,400 | UJ 5,400§ 400 |cNswei@ 5,400 5,400 400 |onswo 5400 {UJ| 5400 | 400 |cnswci 5,400 |UJ| 5,400 | 400 |cnswe

I HMX ' {400 HA “NA 1.10 0500 | 0100 | Qr §. 59 |D| 150 [o0300] or | 530 | D] 150 | 0300 |- ar § 0540 0.500 | 0.100 | aT 1.90 0500 | 0.100 | ar

4 RDX 0.61. i RBC NA 150 | 039 | ar 150 | 039 | ot § 0210 |y | o500 | 0130 | ar 0500 | 0.130 | at
2 4,6-Trinitrotoluene ; ' 0.600 | 0240 | QT | 0560 |JD| 0600 | 0240 | aT § 0200.f U| 0200 | 00800] ar | o200 |U| 0200 [0.0800f ar

-1 Aluminum . 200. -QC, NJPQL U 920 | 280 | ar

- Barium 2,000 |MCL Qc, MCLG 1,000. 230 [J]| 200 | 300 | ar § 430 [J]| 200 | 300 | ar | 400 |J| 200 | 300 | or | 620 |J)] 200 | 800 | ar | 130 [y]| 200 | 300 | ar “

" Berylium - 4 MCL, MCLG |. 1 NA 200 |u| 200 | 0540 | ar | 200 | U] 200 | 0540 | ar § 200 |U| 200 | 0s40 | o | 200 |U| 200 | 0540 | ar | 0560 | 4| 200 | 0540 | ar u

, " Boron 600 HA ' '}NA 240 [{J] 200 | 210 | aor §| 330 | J]| 200 | 210 | ar } 350 [J)]| 200 | 210 | or § 340 |J| 200 | 210 | avr { 320 |J] 200 | 210 | ar "

4| Cadmium 4 Qc “100 0390 | 4} 200 {0280 | ar | 0de0 | y| 200 | 0280 | ot | 200 |'U| 200 | 0280 | ar | 200 |U| 200 | 0280 | ar | 0se0 | 4| 200 | 020 | ar

1 calcium 400,000 ADI NA 3400 | J| 5000 | 250 | ar | 7400 | 4| 5000 | 250 | ar | 7100 | 4 | 5000 | 250 ar | 7.800 | 4| 5000 | 250 | aor § 6800 | J| 5000 | 250 | ar

| Chromium ;100 | MCL,QC, MCLG : 50 100 {uJ] 100 | 140 | ar | 210 | 4] 100 | 140 | ar 100 |ud] 100 | 140 | ot | 100 || 100 | 140 | ar | 210 4] 100 | 140 | ar

A cobart © 2,200 RBC |, 'NA 500 |UJf 500 | 130 | ar | 500 |uJ| 500.) 130 | ar | s00 |ui| s00 | 1.30 qﬁt 500 |ud] s00 | 130 | ar 170 | 4| s00 | 130 | ar

" Copper . 1,000 Qc, NJPQL NA 9.00 {U] 900 | 420 | ar 9.00 | 420 | ar 900 | 420 | ar | 900 |U| 900 | 420 | ar 900 | 420 | ar

] fron 300 ac NA 140 100 | 880 | ar 100 | 880 | ar 100 | 880 | aT 100 U} 100 | 880 | ar 100 | 880 | ar

" Lead 10 NJPQL 50 300 |U| 300 | 250 | ar 300 | 250 | ar 300 | 250 | ar § 300 |u| 300 | 250 | ar 300 | 250 | ar

“ Magnesiumj 80,500 AD} "NA 930 | J| 5000 | 300 | ar 5000 | 30.0 Q‘:T 5,000 | 300 Qt | 1600 | J] 5000 | 300 Qt 5000 | 300 | ar

" Manganese 50 Qc NA . 580 |J] 150 | ogo0 | ar 150 | 0900 | ar 150 | ogoo | ar § 100 |J| 150 | 0900} ar - 15.0 | 0800 | ar

M Mercury 2 |McL, ac, McLG 20 0.0920 | U] 0.0920 | 0.0690| aT § 0.0920 | U | 0.0920 | 0.0690| QT [ 0.0920 | U] 00920 | 0.0690] ar § 0230 { J| 0.0920 | 00680 ar | 0.370 | J | 0.0920 j0.0690| aT
Nickel 100 Qc ‘NA 250 |J] 400 [ 220 | ar | 400 | U] 400 | 220 | ar | 400 400 | 220 | Qr:§ 400 [U| 400 | 220 | ar 160 |J| 400 | 220 | ar |
Potassium . +100,000 ADI ‘NA 970 | J| 5000 ! 410 | ar 830 | J| 5000 410 | ar 650 | J ] 5000 | 410 | ar 550 | J] 5000 | 410 | ar 750 | J) 5000 | 410 | ar
Silicon - NA ‘NA 3,510 500 | 423 | ar | 4700 500 | 420 | ar § 3,900 500 420 | aQr § 5,100 500 420 | ar § 5700 500 420 | ar
Sodium . 50,000 Qc NA 1,400 | J| 5000 | 630 | Qr f 2100 | J| 5000 | 630 | ar § 2000 | J| 5000 | 630 | ar | 2600 | J] 5000 | 630 | ar | 1800 |J| 5000 | €30 | ar
Strontium 4,000 HA NA 16.0 500 [(0280 | ar | 21.0 500 { 0280 | aT | 220 500 | 0280 | ar 'k 170 500 | 0280 | ar 19.0 500 | 0280 | ar

" Titanium 150,000 RBC "NA 500 |U| 500 | 630 | ot | 380 | 4| 500 { 630 | ar 12.0 500 | 630 | o | 500 |U| 500 | 630 | ar 400 |J] s00 | 830 | ar

" Tungsten .- NA NA 100 | J} 500 | 100 | ar § 500 [U]| 500 | 100 | ar | 500 |U| 500 | 100 | aor | 500 |U]| 500 | 100 | ar 5.60 500 | 100 | ar
Vanadium 260 RBC NA 500 |U| 500 [0820| ar § 320 | 4] 500 | 0820 | ar 150 | J| 500 | 0820 ar § 150 |J| 500 | 0820 | ar 350 |J] s00 |o0820]| ar
Zinc " 5,000 Qc NA 250 |J] 200 ¥ 120 | ar 110 200 | 120 | ar | 820 200 | 120 | ar | 200 |U] 200 | 120 | aT 160 {J| 200 | 120 | ar

H Zirconium NA NA 500 |U| 500 | 100 | ar | 500 |U| 500 | 100 | av f 500 |U| 500 | 100 | ar | 500 |U| 500 | 100 | ar 500 U] 500 | 100 | aT
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TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING _
SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (ug/L; Rads - pCi/L)

PICATINNY ARSENAL
Analytical Results
Sample ID: OD-EA OD-6A
Date Sampled: 04/17/02 04/17/02
Depth Sampled (ft): 10.0- 15.0 10.0 - 20.0
' ' RCRA Maximum )
LOC(a):|  Seurce .| concentration Limit(b): | Resut | o |RUEaL| sat Result | 0 | RUEQL| " saL

|l 2,244 6,6 -Hexanitrostilbene

I Hax . 400 HA' NA 0500 |U| 0500 | 0100 | ar § o270 |y 0500 | 0.100 | at

1t rox 0.61 RBC . NA 0.500 0500 |'0130 | ot § 0330 | 4] -0500 | 0130 | ar

2,4,6-Trinitrotoluene 4 0.200 | 0.0800 Qr: 0.200 { U} 0200 | 0.08001{ QT
Alumninuri 200 Qc, NJPAL . NA

Al Barium " 2,000 | MCL, QC, MCLG 1,000 680 |J| 200 | 300 | or | 400 |u] 200 | 300 | ar

| Berytiium Py MGL, MCLG - " NA 0640 | J| 200 | 0540 | ar 0740 | 4| 200 | 6540 | ar
Boron 600 " HA NA 260 | 4] 200 | 210 | ar | 250 [J| 200 | 210 | a1 |
Cadmium 4 ac 100 0280 | J| 200 | 0280 | ot | 0550 | 4| 200 | 0280 | ar I
Calcium 400,000 ADI - NA 3200 | J| 5000 | 250 | ar f 2500 | 4] 5000 | 250 | at
Chromium 100 |McL, ac, McLa | 50 100 |J)] 100 | 140 | ar | 600 |u] 100 | 140 | ar
Cobalt 2200 | . RBC NA 730 || 500 | 130 | ot | 380 |4)| s00 | 130 | ar
Copper 1,000 | ac, nPaL NA 900 | 420 | aor | 640 | 4| 900 | 420 | ar
fron 300 ;. Qc NA 100 88.0 QT 100 88.0 QT
Lead 10 NJPQL 50 5.00 300 | 250 | ar | seo |u] 300 | 250 | ar
Magnesium 80,500 ADI NA 5000 | 300 | ar | 760 | 4| 5000 | 300 | ar
Manganese 50 ac NA 150 | 000 | ar | 380 | 4| 150 | 0800 | ar
Mercury -2 |mcL ac,mota| .20 0.0920 | U | 0.0920 [ 0.0690 | ar fo0.0820 | U | 0.0920 | 00890 | ar
Nickel . 100 Qc NA 140 |J| 400 | 220 | ar | 900 | 4| 400 | 220 | ar
Potassium 100,000 ADI " NA 2000 | J) 5000 | 410 | or | ss0 |4 5000 | 410 | ar ||
Silicon — NA NA 7,350 500 | 423 | ar | 2850 500 | 423 | ar
Sodium 50,000 ac . NA 4100 | J| 5000 | 630 | o § 1000 | 4| 5000 | 630 | ar
Strontium 4,000 HA NA 21.0 500 | 0280 | ot | 140 500 | 0280 | ar
Titanium 150,000 RBC NA 69.0 500 | 630 | ar | 500 |u| s00 | 630 | ar

| Tungsten NA NA 190 |J] 500 | 100 | ar | 120 | 4] 500 | 100 | ar

|l vanadium 260 " RBC "NA 110 |J| 500 {0820 | aor | s00 |u| s00 | 0820 | ar
Zinc " 5,000 ac NA 600 |J]| 200 | 120 | ar | 750 | 4| 200 | 120 | ar
Zirconium NA NA 270 {J| 500 | 100 | ar | 500 |uU| 500 | 100 | ar
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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 04/16/02 04/16/02 04/16/02 04/16/02
Depth Sampled (ft): ’ 50-10.0 10.0- 150 10.0- 15.0 10.0-150 10.0- 15.0
: : . ) RCRA Maximum ) :
Chemical LOC(@):|  Source Concentration Limit (b): | Result | @ |RUEQL|' saL | -Lab | Resut | a |RUEQL] saL | tab | Resutt | @ {RUEQL| saL | tap | Resutt | @ |RUEQL| saL | tab | Result |Q|RUEQL| saL | Lab

e e e e i

Chloride - ‘ ‘250000f ~ aQc NA -y 1000 |~ |-1000 | 170 | ar [ 1,730 1,000 | 170 | a1 J 1,730 1000 | 170 | QT °‘} 2410 1000 | 170 | ar-| 1,180 1,000 | 170 | QT
Fluoride i - | 2,000 " ac ,'NA . 107 | J 1,ooo"§ 15.0 ar 632 | 4| 1000 | 150 art 632 | J| 1000.1 150 | .aT X651 |y 1,000 | 150 QT 455 | J| 1000 | 150 QT f
Nitrate . ~ | 10,000 | mct, ac, McLa NA 670 |J] 500 [ 200 | ar | 160 | J]| s00 | 200 | ar 140 | J| 500 | 200 | ot f 715 |J)| 500 | 200 | or | 806 |J| 500 | 200 | QT
f| Perchloratd -~ - - |7 18 AL . NA 500 |U| 500 ['200 | of | 520 | .| 500 | 200 | ot | 440 | | 500 | 200 | ar § 500 |u| 500 | 200 | ar | 500 |U| 500 | 200 | ar
i Phiosphorus - L - NA : NA 100 {U] 1000 | 110 | aT 120 |R] 100 | 110 | aor | 380 |R| 100 | 110 | or f 190 [R| 100 | 110 | ar 230 |J] 100 | 110 | ar
Lsultate ;250,000 Qc NA . | 8040 1,000 | 380 | aof § 10400 1,000'] 380 | ar | 10300 1,000 [ 380 | ar | 9,730 1,000 | 380 | ar j10:300| | 1,000 | 380 | ar

W Uranium-234

Uranium-238 -~ - v - .. NA NA -

'0.0650° 1 U} 0120 | 0120 | ar 00610 | U} 0170 | 0.170 QT § 00930 | U| 0.130 | 0.130 QT 0.110 | U] 0.130 | 0.130 QT 1.21 0.0800 | 0.0800| at “
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TABLE 5-3 (CONTINUED)
GORGE QUARTERLY SAMPLING
SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER (pg/L; Rads - pCilL)

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
. . ; 1 RCRA Maximum .
lchemicat - LOC(ay;  Source Concentration Limit (b): | Result | Q [RUEQL| saL | tab | Result | @ |Ri/EaL| saL | Lab

Chloride 250,000 ac.
A Fivoride 2000 | " ac J
" Nitrate ‘;10,000. MCL, QC, MCLG NA 500 |U| 500 | 200 | ar § 213 |J4| 500 | 200 | ar “
" Perchlorate: 4. 18 YOAL : NA 500 |U| 500 | 200 | ar | 500 [U} 500 | 200 | aT “
{l Prosphorug - i NA . NA. 180 100 | 110 | ar | 220 |4} 100 | 110 | ar
Suffate . . . . l2se000f P ac. . | na 9,270 1,000 | 380 | ar | 8120 1,000 |. 380 | ar

Uranium-234 -] ." NA . NA 0.0650 | 4 | 0.0590 | 0.0590| ar § 0300 | 4| 0250 | 0280 | at
[| uranium 238 ] NA NA 0.0430 | U | 0.0580 | 0.0580 | ar Jo.0800 | u| 0.200 | 0200 | ar |
(a) See the "ARARs and Other Guidance

to be €onsidered 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 StateiMCLs, 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 Il! Tap
Water (noncarcinogenic ar carcinogenic 10°%) RBCs. ‘

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

Bolded and shaded values indicate the detected result is above the Leve! of Concern (LOC).

. ADI = Allowable Daily intake
AL = Action Level.

J = Detect, value is an estimate of the concentration.
R = Rejected result, value should not be used for any purpose.

CNSWC = Crane Naval Surface Warfare Center i U = Non-detect, value is the detection limit.

HA = Federal Drinking Water Standards and Health Advisories QC = New Jersey Groundwater Quality Criteria

MCL = Federal Maximum Contaminant Leve! QT = Quanterra Laboratories, Inc.

MCLG = Federal Maximum Contaminant Level Goal RBC = USEPA Region Il Tap Water Risk Based Concentration

NA = No value available.

RL/EQL = Reporting Limit/Estimated Quantitation Limit

NJPQL = New Jersey State Practical Quantitation Limit SQL = Sample Quantitation Limit

Q = Flags/Qualifiers (QA/QC):

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