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REMEDIAL INVESTIGATION CONCEPT PLAN
FOR PICATINNY ARSENAL

SUMMARY

This plan assesses the environmental status and describes additional data neeads
for 156 Sites grouped into 16 Areas at Picatinny Arsenal (PTA) near Dover, New Jersey.
The concept plan was developed to comply with the hazardous waste and water quality
regulaticns of the state of New Jersey and federal regnlations as stated in the Hazardous
and Solid Waste Amendments (HSWA) of 1984 and the Superfund Amendments and
Reauthorization Act (SARA) of 1986.

The report describes the study area, including the geological and hydrological
aspects and the history and activities of PTA, and some aspects of the relevant state and
federal regulations. The reasons for grouping Sites into the Area are given briefly for
each Area. For each Site, a brief description of the history, geology, and hydrology is
followed by a discussion of the available data and information pertaining to the existing
contamination at the Site. Based on the existing data, a remedial investigation (RI)
action pian is proposed for each Site. Each action plan describes additional data needed
to adequately characterize and monitor existing and potential contamination at the
Site.

The report also includes a ranking or prioritization of the 16 Areas in terms of
their pot:ntial for impact on public health and the environment. The ranking has been
approved by the U.S. Environmental Protection Agency (EPA) and the New Jersey
Department of Environmental Protection (NJDEP).

The report is divided into two volumes. Volume 1 contains descriptions of the
study area and state and federal regulations, brief descriptions of the Areas and Sites and
the process by which they were chosen, summaries of the proposed Rl sampling plans, and
a priority ranking of the Areas; also included are summaries of muniticns loading
production and chemical and radioactive materials usage at PTA. Volume 2 contains a
description of the Site history, geology, and hydrology; the nature and extent of
contamination; and the proposed Rl plan for each Site in each Area. The ordering of
Areas and of Sites within each Area is the same in the text and tables in both volumes.

Several sources of information were used to produce the report. The Site
histories are based on information supplied by PTA personnel during interviews,
information in closure plans and other reports, and information supplied oy PTA. The
descriptions of existing contaminatior are based on the interviews, closure plans, and
available sampling data. The proposed Rl plans are based on the existing data and the
relevant state and federal regulations. For those Sites for which eclosure plans have
already been developed, the Rl plans are designed to complement closure sampling and
avoid duplication of sampling activities. In Volume 2, the RI plans are also described in
sufficient detail to constitute, in essence, a summary work plan.
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1 INTRODUCTION

1.1 BACKGROUND

Picatinny Arsenal, officially known as the U.S. Army Armament Research,
Development and Engineering Center (ARDEC), was established by the U.S. War Depart-
ment in 1880. In the latter part of the 18th century, the arsenal area contained iron
forges for producing cannon, shot, bar iron, and other materiel for George Washington's
army during the American Revolution. Iron ore for the forges came from nearby iron
mines, which were active in the 18th and 19th centuries. After the wa=, the fcrges
continued to produce bar iron for several decades.

When PTA was established, it was used as a storage and powder depot. Later, it
was expanded to assemble powder charges for cannons and to fill projectiles with
maximite (a propellant). During World War I (WWI), PTA produced all sizes of projec-
tiles. In the years following WWI, PTA began projectilc melt-loading operations and
began to manufacture pyrotechnic signals and flares on a production basis (War Plans
Division 1931). During World War 1l (WWII), PTA produced artillery ammunition, bombs,
high explosives, pyrotechnics, and other ordnance. After WWII, PTA's primary role
became the research and engineering of new ordnance. However, during the Korean and
Vietnam conflicts, PTA resumed the production and development of explosives,
ammunition, and mine systems.

In recent years, PTA's mission has shifted to conducting and managing research,
development, and life-cycle engineering and to acquiring assigned items and systems.
This includes life-cycle procurement, production of some components of nuclear
munitions, and support of other military weapons and weapon systems. The facility has
virtually total responsibility for the research and development of all armament items.

Investigations of the quality of soils and groundwater within PTA's boundaries,
such as those conducted by the U.S. Geological Survey (USGS), have identified several
potential environmental problems. PTA, with the assistance of the U.S. Army Toxic and
Hazardous Materials Agency (USATHAMA), has been conducting environmental assess-
ment and restoration activities at various potential hazardous waste sites located
throughout PTA. However, assessments have not yet been completed to determine the
spatial extent, magnitude, direction, and rate of contaminant migration in the aquifers
beneath the disposal areas. To assess the current environmental status of PTA and
determine the potential of off-site migration of contaminants, USATHAMA contracted
Argonne National Laboratory (ANL) to prepare a RCRA/CERCLA* Concept Plan.

*Resource Conservation and Recovery Act of 1976/Comprehensive Environmental
Response, Compensation, and Liability Act of 1980.




1.2 OBJECTIVE

The objective of this study is to develop a conceptual plan for a remedial
investigation for PTA to protect human health and the environment. The U.S. Army,
working with Region Il of the EPA and the NJDEP, initially selected 55 Sites for further
environmental characterization and remediation studies. An additional 101 Sites were
selected ba:ad on the results of interviews by ANL staff and others with current and
former PTA employees and review by USATHAMA. The interview information was also
used to expand some of the original 55 Sites to include additional nearby areas or
buildings. Based on location and types of activity carried out at each Site, the 156 Sites
have been grouped into 16 Areas.

This RI concept plan presents an i{n-depth assessment of the current
environmental status of each Site in each Area, a discussion of the need for site
investigation, and a recommendation of possible alternatives for remedial action. The
plan takes into account the listing of PTA on the National Priority List (i.e., as a
Superfund site) in March 1990. This plan has been developed to comply with hazardous
waste regulations of the NJDEP and with regulations stipulated in the HSWA of 1984 and
the SARA of 1986. It will be used by the Army as a working document for accomplishing
a comprehensive Rl at each of the 16 Areas on PTA.

1.3 APPROACH

The study began when ANL st_ff visited PTA to acquaint themselves with its
environment and to interview PTA personnel about the operational history and activities
at each Site. Two additional visits were needed to complete the interviews and see the
additional Sites. ANL staff searched the literature for available geohydrological and
groundwater quality data, as well as data on soil contamination at the Sites. The data
were used to characterize the hydrogeological conditions both at PTA as a whole and at
each Site and to characterize the soil and groundwater contamination at each Site. All
available data for samples collected before May 1989 were used in the study. May 1989
was also taken to be the cutoff date for data used in the study. Data quality and
completeness were also evaluated.

The study further assessed the potential public health and environmental impacts
associated with site contamination by comparing contaminant concentration levels with
regulatory limits set forth by the EPA and NJDEP. The impact assessment results were
used to identify additional data needed for each Site. This RI concept plan was then
developec, based on existing environmental data, to identify the Sites requiring no
further action, additional data, or periodic monitoring. For Sites requiring additional
data or monitoring, phased sampling plans were developed. Analyses of remedial action
needs and restoration alternatives are outside the scope of this study.

As a final step, the 16 Areas were ranked according to their need for remedial
action. The ranking was based on existing data and site information and environmental
criteria such as potential or actual cisk to human heslth and the environment.
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2 DESCRIPTION OF STUDY AREA

2.1 LOCATION AND GEOGRAPHY

Picatinny Arsenal is located about 4 mi north of the city of Dover in Rockaway
Township, Morris County, New Jersey (Fig. 2.1). State Route 15 skirts the southern end
of PTA; Interstate 80 is about 1 mi and U.S. Route 46 about 1.5 mi southeast of the main
entrance.

The PTA land area consists of 6,491 improved and unimproved acres, of which
5,848 are in fee (in absolute and legal possession), 639 in restrictive easement, and 4 in
lease. The arsenal is situated in an elongated valley trending northeast-southwest
between Green Pond Mountain and Copperas Mountain on the northwest and an unnamed
hill on the southeast. Within the boundaries of PTA, the land surface ranges in elevation
from 1,240 ft above mean sea level (MSL) along the crest of Green Pond Mountain to just
under 700 ft above MSL where Green Pond Brook leaves the Arsenal. The Green Pond
and Copperas mountains rise precipitously above 2icatinny Lake and Lake Denmark.
Slopes on these mountains are steep and rugged. The slopes on the southeast side of the
Arsenal with elevations approaching 1,000 ft above MSL are not as rugged or steep as
other PTA slopes, however. Most of the PTA buildings and other facilities are located on
the narrow valley floor or on the slopes along the southeast side. Several firing and
testing ranges are located on Green Pond Mountain.

In general, the areas that surround the Arsenal are suburban and summer
vacation areas because of the numerous small lakes and many mountains. The environs
contain the densest population in Morris County. Some of the nearby populous areas are
Morristown, Morris Plains, Parsippany, Troy Hills, Randolph Township, and Sparta
Township. Morris County political units in the immediate vicinity of PTA include:

e Wharton, a borough 3 mi south of PTA (population of about 5,500).
e Dover, a town 4 mi south of PTA (population of 15,000).

* Rockaway, a borough 4 mi southeast of PTA (population of 6,500).
¢ Denville, a township 6 mi southeast of PTA (population of 14,000).

¢ Boonton, a town 8 mi southeast of PTA and bisected by Routes 387
and 202 (population of about 9,000).

e Morristown, the county seat, 15 mi southeast of PTA (population of
18,000).

Lake Hopatcong is the largest lake in the state; it is situated in two counties,
Morris and Sussex. This Sl-mi2 lake, together with a state park and an amusement park,
is a favorite recreation area, and is located about 4 mi west of Picatinny Arsenal.
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2.2 CLIMATE
¢
The area around PTA, although humid and temperate, has a continental climate

that is minimally influenced by the ocean. The temperature, wind, and precipitation data
that follow were taken from 1951-1980 records at the nearest cooperative weather
station, at Boonton (U.S. Department of Commerce 1982).

The temperature in summer seldom exceeds 100°F, but temperatures in the
middle or upper 90s occur frequently. The highest mean annual temperature, 72.4°F,
occurs during July. The coldest month is January, with an average of 27.4°F.

The average length of the growing season in Morris County is about 159 d. The
average date of the last killing freeze in spring is May 2, and that of the first in fall is
October 8 (Eby 1976).

The prevailing winds are from the northwest during the period October through
April and from the southwest during the period March through September (Gill and
Vecchioli 1965). :

The mean annual precipitation is 47.85 in., and the monthly averages show that
precipitation is well distributed throughout the year. Rainfall is heaviest in July and
August. Much of the rainfall accompanies thunderstorms; the area has about 33 such
storms per year (Eby 1976; U.S. Department of Commerce 1982).

2.3 SOILS AND GEOLOGY

2.3.1 Soils

Soils at PTA are acidic and predominantly derived from glacial deposits.
However, the northwestern mountains contain rugged, rocky slopes and rough, stony
land. The southern end of this mountain range and the easterly slopes across the valley
are not as rugged and are composed mostly of stoney land and sandy clay ioam. The
central or valley section of PTA contains loam, silt, sand, and gravel clay pan soils, with
considerable muck and peat in a swampy area. Practically all of the soils in the Arsenal's
cantonment area are highly permeable. Figure 2.2 shows the areal distribution of PTA
surface soil types, as mapped by the U.S. Department of Agriculture (USDA). Eighteen
individual units, which are portrayed on the map, consist of loam, silt, sands, clays,
gravels, and rock outcrops. Table 2.1 provides a description of each soil unit and its
characteristics.

The southern end of PTA is bordered by a terminal moraine that has only a
moderate topographic expression in the surrounding valley. These soils consist mainly of
poorly sorted sands, gravels, and boulders. The western flank of PTA is blanketed by a
thin layer of glacial till consisting of poorly sorted sands, gravels, and boulders. This
layer may reach a thickness up to 20 ft in some areas. The eastern flanks have much
gentler slopes and more uniform till, ranging from 10 to 25 ft thick. The valley is under-
lain by both till and drift, which consists of clay, sand, and gravel. The thickness of
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these deposits reaches 200 ft in depth, as shown in the generalized cross-section in
Fig. 2.3.

2.3.2 Geology

PTA is located in the Green Pond synecline, a structural region within the
New Jersey Highlands Physiographic Province. The New Jersey Highlands, or Reading
Prong, is composed of a northeast-southwest system of folded and faulted Proterozoic-
to-Devonian rocks that form a sequence of valleys and ridges. The ridges are typically
broad, rounded, or flat-topped, and the valleys are typically deep and narrow. Generally,
a 400- to 600-ft difference in altitude separates ridge crest from valley floor (Wolf
1977).

The Green Pond syncline is a narrow, northeast-trending, faulted syncline
containing a thin section of Paleozoic sediments. Paleozoic rocks typicaily sit
unconformably atop the Precambrian basement, on the eastern side of the syncline
(Fig. 2.4). However, thrust faults and folds in the Paleozoic section have removed the
original contact between the basement and cover rocks (Lyttie and Epstein 1987).

A significant strike-slip component of movement is possible on the normal faults
in the Green Pond svneline (Lyttle and Epstein 1987). Two faults are of interest at PTA,
the Green Pond and the Mount Hope. The Green Pond fault is longitudinal, running along
and parallel to the trend of the western side of the valley (Sims 1958). The displacement
is about 1,500 ft, with uplift on the west side and a dip steeply to the northwest (Kummel
and Weller 1902). The Mount Hope fault runs across the valley trend and is a high-angle,
strike-slip fault (horizontal movement). It has a general strike of north 78° west and an
average dip of 60° southwest. Uplift is on the north side of the fault (Sims 1958). The
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FIGURE 2.3 Generalized Cross-Section Showing the Surficial Deposits and Bedrock
Southwest of Picatinny Lake (Sources: Adapted from Wingfield 1976; Vowinkel et al.
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Mount Hope Mine shafts indicate little rotation of the fault, with little difference in its
attitude and displacement between the surface and a depth of 2,100 ft. The net slip is
about 300 ft. The fault in the mine workings is a brecciated and shattered zone 20-33 [t
wide. Sims (1958) reported that the fault is very permeable and that a flow of several
hundred gallons per minute will develop when the surface is intersected by a mine
working. No evidence of this fault exists on the ground surface.

2.3.2.1 Bedrock

PTA is underlain by four bedrock formations ranging in age from Precambrian to
Silurian. Throughout most of the area, especially in the valley, the bedrock is obscured
by unconsolidated glacial till and stratified drift deposits of varying thickness (Vowinkel
et al. 1985). A terminal glacial moraine occurs at the southwestern boundary of the
arsenal (Vowinkel et al. 1985). Table 2.2 presents descriptions of rock units found in the
vicinity of PTA.

The bedrock units and unconsolidated glacial deposits in the PTA area are gneiss
and other metamorphic rocks (Precambrian), Hardyston quartzite (Cambrian), Leithsville
dolomite (Cambrian), Green Pond Conglomerate (Silurian), and till and stratified drift
(Pleistocene).

The hornblende granite and associated alaskite of Precambrian-age is the oldest
bacement unit, which is exposed at the southeastern entrance to the arsenal (Puffer
1980). The granite is pinkish to greenish buff, with a distinct gneissoid structure. It is
composed principally of microperthite, quartz, hornblende, and plagioclase and has small
amounts of magnetite, ilmenite, apatite, zircon, biotite, and fluorite (Puffer 1980).
Numerous xenoliths and pemalites are present. The granite is mapped as an alaskite,
with a mafic mineral content of less than 5% (by volume), and the alaskite facies is
closely associated with magnetite ore deposits (mined east of PTA).

The Hardyston quartzite is a lower Cambrian fine- to medium-grained, white to
dark—gray, thin- to medium-bedded, feldspathic quartzite interbedded with arkose,
quartz-pebble conglomerate, and silty shale or phyllite. The lower contact with the
Precambrian granite is generally unconformable and abrupt. Thickness of this unit
ranges from 0 to 100 ft in New Jersey (Lyttle and Epstein 1987). The unit underlies a
small area of the valley-fill Zlacial deposits and forms a narrow ridge on the eastern
flank of PTA. [t does not outcrop at PTA (Harte, Sargent, and Vowinkel 1986).

The Leithsville Formation is an Early to Middle Cambrian formation that consists
of dolomite with some thin beds of quartz and dolomitic sandstone. Mud cracks, ripple
marks, and graded beds are common in this formation (Wolf 1977). The lower contact is
gradational with the underlying Hardyston quartzite. The Leithsville Formation underlies
a large area of the valley fill deposits and outcrops on the western shore of Picatinny
Lake (Harte, Sargent, and Vowinkel 1986).

The Leithsville Formation is :-ubdivided into three members: the Wallkill,
Hamburg, and Califon. The Califon member, which is the basal Leithsville unit, averages
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100 ft thick and is a light- to dark-gray, dense, fine- to medium-grained megacrystailine,
locally laminated dolomite. The Hamburg member, 35-100 ft thick, is a dark- to light-
gray, fine- to coarse-grained sandstone, siltstone, shale, and dense conchoidal-breaking
dolomite. Overlying the Hamburg, the Wallkill member is a dark, gray, patchy delomite
with an estimated thickness of 350-500 ft (Markewicz and Dalton 1980).

The Green Pond Conglomerate is Upper Silurian in age, the youngest bedrock unit
at the arsenal. Green Pond Mountain is composed primarily of this formation. This
conglomerate is made up of gray and reddish-gray sandstone and conglomerate with
predominantly white quartz and minor gray, green, red, and yellow chert; red shale; and
red sandstone cobbles. The lower contact is separated from the Leithsville by the Green
Pond fault. Conglomerate thickness varies from 984 to 1,394 ft (Lyttle and Epstein
1987).

2.3.2.2 Unconsolidated Sediments

Unconsolidated glacial c_posits cover much of the bedrock throughout the New
Jersey Highlands area. During the Pleistocene series, glaciers advanced from the north
to ¢cover much of the Highlands. During the last glacial stage, the Wisconsin, the glaciers
only extencded as far south as PTA. Evidence of this is noted by the 25- to 40-ft-high
terminal moraine at the southeast corner of PTA. A recessional moraine is also located
just south of Picatinny Lake (Harte, Sargent, and Vowinkel 19856).

As the glacial front retreated. the mountains and valleys became covered with a
great variety of glacial till and stratified drift deposits; streams and lakes developed,
cepositing stratified sediments in the valley. These deposits, composed of interbedded
lavers of sand, silt, and clay, are formed under depositional environments different from
the unstratificd clay, silt, sand, gravel, and boulder till deposits.

At PTA, the drift thickness varies from 80 ft near Picatinny Lake to more than
185 ft at the southwestern boundary (Vowinkel et al. 1985). In general, the sediments
become finer toward the southwest, where varved silts and clays of lacustrine origin are
present.

The unstratified clay, silt, sand, gravel, and boulder till deposits are generally
less than 25 ft thick where slopes are steep. The highland along the southeast side of the
valley is covered with till 10-25 ft in thickness (Sargent 1988). The moraine contains
Zenerally poorly sorted and tightly packed sand or gravel in a silty clay matrix.

Test drilling at PTA by the USGS during the mid-1980s has shown that the
bedrock is deeper than 125 ft below the ground surface. Vowinkel et al. (1985) report
that a boulder bed was encountered while drilling the cefeteria well cluster,
wells 242-245 (Fig. 2.5). Wells 129 and 130 (Fig. 2.6), drilled by Layne-NY in 1348, were
originaily thought to be screened at the top of the bedrock surface at about 125 ft below
the ground surface (Vowinkel et al. 1985). However, the deep well at the caf ‘teria
cluster indicated that wells 129 and 130 were actually terminated above a boulder bed
more than 40 ft thick in some areas.
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2.4 HYDROLOGY

2.4.1 Surface Water

Surface waters at PTA consist of lakes, ponds, reservoirs, enclosed basins, and
drainageways (Fig. 2.6). The major surface drainage within PTA is from the northeast to
southwest. The direction of flow is controlled by topographic elevations that border PTA
on the east and west. A minor amount of the surface runoff flows in an easterly
direction near building areas 3000 and 1500 and east of Lake Denmark Road. Although
the annual precipitation is between 45 and 48 in., the annual runoff is about 25 in.
(Wingfield 1976).

Two man-made lakes, Lake Denmark (174 acres, 331 million gal/d storage
capacity) and Picatinny Lake (108 acres, 165 million gal/d storage capacity), are located
within PTA. Lake Denmark is in the northern sector at an elevation of about 840 ft
above MSL. The lake has a maximum length of 7,000 ft, with depths to 20 ft (Wingfield
1976). An extensive marsh borders the lake on the northeast. Both lakes are used for
industrial water supply and recreation. A power generating station is located on the
southwestern edge of Picatinny Lake (Vowinkel et al. 1985).

Picatinny Lake, located almost in the center of PTA, is elongate in shene with an
overall length of over 1 mi, an average width of 1,000 ft, and a maximum depth of 20 ft
(Wingfield 1976). Burnt Meadow Brook drains Lake Denmark and discharges into Green
Pond Brook, which then flows into Picatinny Lake.

The major drainageways at PTA are Green Pond 3rook and two of its tributaries,
Burnt Meadow Brook and Bear Swamp Creek. Many small drainageways also occur
throughout PTA. Green Pond Brook originates from Green Pond, north of the Arsenal;
enters PTA 1.5 mi southeast of Green Pond; and flows southeasterly to the junction with
Burnt Meadow Brook (Wingfield 1976). From this junction, Green Pond Brook flows
southwest into Picatinny Lake; 3,400 ft south of the lake, the brook receives surface
drainage originating at the intersection of Lake Denmark and Belt roads near the eastern
boundary (Wingfield 1976). The elevation in the vicinity of this intersection is 900 ft
above MSL (Wingfield 1976). After passing under First Street, Green Pond Brook flows
through a large lowland (less than 700 ft above MSL) before exiting PTA at the southern
boundary. Artificial drainage channels have been cut in the lowland. Green Pond Brook
empties into the Rockaway River near the town of Wharton, about 1.5 mi southeast of
PTA (Wingfield 1976).

Green Pornd Brook flows through the center of PTA, and the terrain provides
natural storm drainage for most of the developed areas; thus, relatively few storm
sewers are required except in the comparatively flat southern part of PTA (Wingfield
1976).

Green Pond Brook is the outlet of Picatinny Lake and a tributary of Rockaway
River (Vowinkel et al. 1985). The river discharges into the Boonton Reservoir, which is
the source of water for Jersey City (Vowinkel et al. 1985). The reservoir at the rocket
test area (Site 1) is also fed by two small brooks, which depend on natural drainage from
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the surrounding area (Wingfield 1976). There are two gaging stations on Green Pond
Brook that have been in operation since November 1982. The mean daily discharges at
the upper and lower gages were 38.4 and 68.2 t‘t3/s, respectively, for the calendar years
1983 and 1984. Base flow discharge data collected on October 5, 1982, and September
10, 1984, indicate that Green Pond Brook is a gaining stream between the outlet at
Picatinny Lake and the lower gaging station (Vowinkel et al. 1985).

Burnt Meadow Brook originates northeast of PTA, flows through a marsh near the
base of Copperas Mountain, and discharges into Lake Denmark. Burnt Meadow Brook
emerges from Lake Denmark and joins Green Pond Brook some 1,200 ft south of the lake
(Wingfield 1976).

Several streams discharge into Green Pond Brook. The largest is Bear Swamp
Brook, which originates from a spring near the top of Green Pond Mountain and flows
through a series of culverts and underground piping systems before discharging into
Green Pond Brook. Flow in Bear Swamp Brook is controlled by two weirs that create a
pond where the stream makes a 90-degree bend in the direction of Green Pond Brook. To
help control flooding, several drainage pipes discharge storm water into Bear Swamp
Brook (Vowinkel et al. 1985). In addition, treated wastewater from Bldg. 24 was
discharged into the brook. Base flow measurements indicate that the flow in Bear
Swamp Brook is about 0.4 ft3/s just downstream from Bldg. 24. Water levels and base
flow measurements indicate that Bear Swamp Brook is a losing stream in the area of
Bldg. 24.

2.4.2 Groundwater

Three principal aquifers have been identified at PTA: an unconfined stratified
drift or water table aquifer, a confined glacial aquifer, and a bedrock aquifer. The water
table aquifer occupies unconsolidated deltaic silts, clays, sands, and gravels at the
surface. The confined glacial aquifer is made of sublacustrine sand and gravel, which is
separated from the water table aquifer by the lake bottom fine sand and silt. The lake
bottom fine sand and silt layer acts as a leaky confining bed. Groundwater movement in
the bedrock aquifer depends on the secondary porosity provided by solution channels and
fractures. The leaky confining beds are not continuous, and all the aquifers are
interrelated and act as one system (Vowinkel et al. 1985). Table 2.3 summarizes
hydrologic characteristics of northeastern glacial-aquifer systems.

The USGS performed a detailed evaluation of groundwater conditions in the areas
of Bldgs. 24 and 95 in 1985 (Vowinkel et al. 1985). As seen in the hydrogeologic sections
of the area (Figs. 2.5, 2.7, and 2.8), the top of the water-table aquifer generally lies
within 15 ft of the ground surface and occupies the upper 35 ft of the valley (Vowinkel
et al. 1985). The water-table aquifer is continuous throughout most of the central PTA
area and is separated from the confined aquifer by a leaky confining bed up to 150 ft
thick (Fig. 2.8) (Vowinkel et al. 1985). Northwest of Bldg. 24, another leaky clay bed
about 5-15 ft thick is found at a depth of 5 ft (Vowinkel et al. 1985). Figure 2.9 shows
the approximate areal extent of the clay bed.

Water-level fluctuations at selected water-table wells were measured in 1983
and 1984 by Vowinkel et al. (1985) near Bldgs. 24 and 95 in areas located in the general
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TABLE 2.3 Selected Hydrologic Character-
istics of Northeastern Glaciai-Aquifer
Systems

Characteristic Range

Hydraul ic conductivity

Aquiter material 1-13,300 ft/4d
Silt and clay 0.000!-1 tt/d
Tin 0.00001-30 tt/d
Streambed material 0.03-120 tt/d
Fractured bedrock <0.5-710 tt/d

Storage coefficient

Contined sand and gravel 0.0001-0.01

Uncont ined sand and gravel 0.05-0.35

Fractured bedrock 0.00001-0.12
Recharge from precipitation 0.2-31 in./yr
Groundwater evapotranspiration 1=9 in./yr

Sources: Lytord et al. 1983; Vowinkel et al.
1985,

direction of flow from Green Pond Mountain toward Green Pond Brook. The water levels
indicate significant seasonal fluctuations and suggest changes in hydraulic gradient. The
magnitude of the water-level fluctuations depends on the distance of the well from the
mountain slope and from surface water bodies such as Green Pond Brook or swampy
areas. Water levels in wells in the vicinity of Bldg. 24 showed greater seasonal
fluctuations than those in wells near Bldg. 95. Wells along the perimeter of the valley
compared with wells in the center of the valley have much larger water-level
fluctuations after rainfall events, which recharge the wells from the mountains (Vowinkel

et al. 1985).

Groundwater flow within the water table and confined glacial aquifers is
essentially horizontal, moving east toward Green Pond Brook at an average velocity of
0.46-1.4 ft/d. Discontinuities in the confining silts and clays modify the flow path.
Water levels taken in December 1987 and February 1988 show that the potentiometric
surfaces of the confined glacial and bedrock aquifers are similar to the water-table
aquifer in orientation. (See Sec. 23.2 in Volume 2 for more discussion on the
potentiometric surfaces of the water table, confined glacial, and bedrock aquifers in the
central valley area.)

The confining bed separating the water-table aquifer and the middle aquifer is
not continuous and appears to be thinner and leakier between wells 129 and 130. The
confining bed increases in thickness from well 129 to well 246, as the thickness of the
confined glacial aquifer decreases. The confining bed becomes finer grained and less
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leaky toward the southwest. Analysis of a test hole and of aquifer test data indicate that
the areal extent of the confining bed is limited (Vowinkel et al. 1985).

The confined glacial aquifer is the source of most PTA drinking water. Specific
capacities of this aquifer vary depending on the location. Wells 129 and 130 are large-
diameter wells with specific capacities of about 19 and 13 gal/min per foot of drawdown,
respectively (Vowinkel et al. 1985). Aquifer tests indicate transmlssmtxes in the
confined aquifer range from about 7,600 ft“/d at well 243 to 6,600 £t /d at well 130
(Vowinkel et al. 1985).

The detailed studies for the area of Bldgs. 24 and 95 generally reflect what is
currently known about groundwater movement at the PTA. Vertical gradients in the
unconsolidated deposits are generally downward on the sides of the valley and upward
near Green Pond Brook. Minor flow variations appear to exist near Bear Swamp Brook,
Robinson Run, and Ames Brook, but overall the flow is generally toward Green Pond
Brook from both the east and west. Zones of the greatest vertical component of flow
generally are upward, reflecting recharge from the hillsides. The range of measured
head differences between the bedrock aquifer and the confined glacial aquifer is small,
indicating that some limited flow exists between these aquifers (Sargent 1988).

Wells located outside PTA in the Rockaway River Basin are drawing from an
unconsolidated Quaternary aquifer that has been designated a sole or principal source of
drinking water for that area. It is currently unknown if the confined glacial aquifer at
PTA is hydraulically interconnected to the Quaternary aquifer of the Rockaway River
Basin.

Hydrographs show that water levels in all the aquifers are influenced by natural
hydrologic changes and by pumping (Vowinkel et al. 1985). Measurements made in wells
at the cafeteria well cluster, wells 242-245 (Fig. 2.5), showed that water levels in the
confined glacial and bedrock aquifers are significantly affected by pumping, whereas
water levels in the water-table aquifer are less affected (Vowinkel et al. 1985). Water
levels are low in the fall and high in the spring. Under stressed conditions, the natural
heads in the aquifer indicate a downward component from the water table to the
confined aquifers, but the head difference is generally less than 2 ft. During stressed
conditions, drawdown in the confined glacial aquifer is about 5 ft at well 244. At the
same time, the drawdown at well 243 is less than 0.25 ft, increasing the hydraulic
gradient to over 6 ft. As a result, flow from the water-table aquifer to the confined
aquifer has incresased significantly because of pumping (Vowinkel et al. 1985).

A weathered bedrock zone separates the confined glacial aquifer from the
bedrock aquifer and acts as a leaking confining bed. The maximum known thickness of
weathered bedrock is 60 ft in the central PTA area (Vowinkel et al. 1985). Within the
bedrock aquifer, water is available from fractures and solution cavities that have been
enlarged by weathering (Vowinkel et al. 1985). The bedrock aquifer beneath the study
area can potentially supply moderate quantities of water.




2-23

2.5 ARSENAL ACTIVITIES

2.5.1 Introduction

The history of PTA shows that many types of activities were carried out over a
long period of time. These activities have included production, research, and
development of many kinds of munitions, propellants, and explosives. Along with these
activities are various support activities such as land management, building and roads
upkeep and management, and provision of medical and fire-fighting services.

These activities, going back more than 100 years, are expected to have had some
impact on the environment by contaminating soil and water at various locations in and
around the Arsenal. Information on the types and amounts of chemical and nuclear
materials used at the arsenal in various periods and at different locations gives some
indication of the types and amounts of expected contaminants.

Sources of historical information for PTA include production and use records,
waste-generation records, inventories, permit applications, and records of interviews
with Arsenal personnel. The following sections offer a brief description of the Arsenal
history, a listing of some of the chemicals used at the Arsenal, and a discussion of the
use of nuclear materials. The discussion here is general and applies to the Arsenal as a
whole; in later sections, the discussions become Site-specific within the Arsenal.

2.5.2 History

Picatinny Arsenal was established as a powder works in 1880, with the purchase
by the U.S. government of 1,866 acres in the Denmark and Middle Forge tracts for
$62,750. The facility was -esignated the Dover Powder Depot for four days; on
September 10, 1880, the name was changed to the U.S. Powder Depot. The final name
change, to Picatinny Arsenal, occurred in October 1907 (War Plans Division 1931).

The first building erected at the Depot was a 200-ft by 50-ft magazine with a
6-ft basement. The building, which was completed in 1881, was designed to store black
powder. The use of this building was part of the original purpose of the powder depot,
which was the storage, preparation, and issue of powder, projectiles, and explosives. In
1891, 315 acres of the Arsenal was transferred to the U.S. Navy for the construction of
magazines. In 1897, cartridge bag manufacture and loading of charges was begun at the
Arsenal. The first production activity at Picatinny, propellant charge loading, began a
few years before the Spanish American War with the assembly of powder charges for
cannon. By 1900, the need for a storage area for armor-piercing projectiles and high
explosives became evident. Six projectile sheds were erected in 1903, followed in 1904
by the construction of a plant for filling projectiles with Explosive "D" (ammonium
picrate). In 1906, buildings and machinery for the capping, grooving, tapping, and
banding of fixed ammunition were installed. A building constructed for assembly of fixed
ammunition was used temporarily as a chemical laboratory and later as a high-explosives
plant (War Plans Division 1931; USATHAMA 1976).
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A factory for the manufacture of powder for large munitions began operations in
January 1908. The capacity of the plant was 3,000 Ib of cannon powder per 24-h working
day. Later in 1908, the factory was expanded to include manufacture of 30-caliber small
arms powder, creating an additional capacity of 250-30C lb of powder per day. [n 1909,
the capacity of the factory was increased to 9,000 Ib of powder per day -- or about
2,750,000 lb per year. A new factory with a capacity of 1,000 lb of Explosive "D" per day
was built in 1913. At the beginning of WWI, Picatinny was producing all sizes of
propellants, from 30-caliber ammunition for rifles to 16-in. shells for coastal artillery
guns (War Plans Division 1931; USATHAMA 1976).

During the Arsenal's early period of operation, other activities were started. In
1911, a school for training in interior ballistics, chemistry, and explosives was
established. Chemical and physical laboratories for the testing and control of
manufacturing processes and equipment research were established in conjunction with
manufacturing operations (War Plans Division 1931).

Shortly before the U.S. entered WWI, manufacture of smokeless powder was
increased at Picatinny. During that war, the need for considerable storage space for
powder, explosives, and other components became evident. Accordingly, 54 magazines
were constructed at the Arsenal. At the end of the war, the manufacture of smokeless
powder at PTA was discontinued because of the large quantitics of powder on hand. New
operations included the melt-1 ading of projectiles and the manufacture of pyrotechnio
signals and flares. Plants were also built for the experimental manufacture of modern
propellants, high explosives, fuzes, and metal components. This activity included the
study of raw materials, military pyrotechnics, and trench warfare materials; a plant for
loading trinitrotoluene (TNT), and amatol into bombs and projectiles was also
established. In 1921, the Arsenal took over all experimental work on fuses (War Plans
Division 1931; USATHAMA 1976).

During a thunderstorm on Saturday afternoon, July 10, 1226, at about 5:15 PM,
lightning struck in the Lake Denmark Naval Depot at or near a magazine containing more
than 1,000,000 Ib of ~ast TNT. A fire started in the magazine, which detonated about
five minutes later. : . adjoining magazine blew up five minutes later, blowing steel
girders 5,000 ft away and wooden beams to a reported distance of up to 3.5 mi. A third
explosion occurred at 5:45 PM with the detonation of a shellhouse. These explosions
created three large craters, started many fires in other magazines and buildings, and
destroyed many of the buildings at Picatinny. Eighteen people were killed. The total
amount of explosives detonated in the three explosions was about 2,400,000 1b (War Plans
Division 1931; Hatcher 1962).

Following the explosion, the Arsenal was rapidly cleaned up and rebuilt. In 1931,
Picatinny Arsenal was the U.S. Army Ammunition Arsenal for the loading of bombs and
projectiles, the manufacture and loading of all types of pyrotechnics and smokeless
powder, the assembly of all fixed ammunition larger then 50 caliber, and the
performance of chemical laboratory services for the ordnance department (War Plans
Division 1931).
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Before WWII, most of the pilot plant operations at Picatinny were enlarged to
assembly iine production. At the time of the Japanese attack on Pearl Harbor, PTA was
the only facility in the United States capable of making large amounts of ordnance
needed for the war. During the war, PTA production activities employed 7,000 personnel
around the clock seven days a week. Large amounts of many different types of munitions
and explosives were produced during the war, as shown in Table 2.4, which gives the
amount of explosives produced in 1943, 1944, and later years (USATHAMA 1976; Gaven
1986, Attachment W [dated 1982)).

During the Korean War, the Arsenal employed 3,000 personne!. Large amounts of
explosives (Table 2.4) were produced for the war effort. Some production of war
materiel was carried out during the years between the Korean and Vietnamese wars.
Production records for the calendar years 1957 to 1959 list many types of mines, shelis,
fuses, high-explosive castings and rockets, lash smokeheads for rockets, wafer bombs,
and JATO units. Some nitroglycerin was also produced (Table 2.4). The Arsenal
contributed to the development of some nuclear weapons such as artillery shells and the
Davy Crockett in the 1950s. Design and development work on warheads for several army
missiles such as the Nike family, the Hawk, Redstone, Corporal, Sergeant, Littlejohn,
Honest John, SAM-D, Lance, and Safeguard was carried out at the Arsenal (USATHAMA
1976; Gaven 1986, Attachments A and W).

During the Vietnam War, production of nitroglycerin continued. as did the use of
loading facilities that were essential for pilot plant production. The Arsenal contributed
to the war by the development of Beehive ammunition of different calibers, mines that
were dispersed from low-flying helicopters, and unique explosive systems for destroying
tunnel networks. At the present time, research and development work on both nuclear
anad nonnuclear weapons is continuing at the Arsenal. The R&D applications include
artillery. infantry, vehicle and aircraft weapons; demolition munitions; mines; bombs;
grenades; pyrotechnic systems; rocket-assisted projectiles; lares; chemical
systems/aterials; and fuses (USATHAMA 1976; Foster Wheeler 1987a, Attachments A
and W),

2.5.3 Chemicals Used at the Picatinny Arsenal

An exhaustive listing of all the chemicals used at the Arsenal throughout the
100-year period of active operations is impossible because appropriate records are not
available for most of the years of operations. However, it is probably a reasonable
assumption that a listing of chemicals used in recent years of operation includes most of
the chemicals used in earlier operations. The pattern of growth and expansion in the
chemical industry suggests that many chemicals used in earlier years were also used in
recent operations. Also, the shift in emphasis at Picatinny from production to research
and development in recent years implies that more types of chemicals would be used (in
smaller amounts) than were used in the earlier production phase.

Lists of some of the chemicals used at PTA is given in App. A. The list has been
generated from several sources such as pesticide inventories, hazardous-waste listings,
recorded interviews with Picatinny personnel, information on production processes for
explosives, and supporting documents for RCRA permit applications.
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2.5.4 Radioactive Materials at Picatinny Arsenal

Since the 1950s, research and development of nuclear weapons and other uses of
radioactive materials have been carried out at several locations at PTA. In the past,
some nuclear weapons components have also been manufactured at the Arsenal.
Building 95 has been used for the manufacture of adaption kits for nuclear weapons
components, and Bldg. 60 was the adaption kit laboratory. Effluent from etching and
plating operations nreeded in the manufacture of nuclear weapons components was
treated and discharged into a nearby stream. Cooling water was required for the
operations carried out in Bldg. 60, which included the use of depleted uranium (DU)
(USATHAMA (976).

The Radiation Research Laboratory in Bldg. 3021 contains much of the
radioactive material used at the arsenal. Materials stored or used there include several
hundred curies (Ci) of tritium (H-3); more than 10,000 Ci of Co-60; several hundred
pounds of U-238; curie amounts of Cs-137, Cf-252, and Pu-238; and smaller amounts of
other radioactive materials. Other buildings containing multicurie amounts of
radioactive materials include Bldg. 320 (H-3), Bldg. 64 (Pu-238), Bldg. 908 (Cf, Co-60),
Bldg. 60 (H-3), Bldg. 3030 (H-3), Blcg. 221 (Co-60), Bldg. 620, (Cs-137), Bldg. 18 (H-3),
and Bldg. 1090 (Co-60). Depleted uranium (DU or U-238) was used at many locations at
the Arsenal. Uses included firing and detonation of DU-containing munitions; machining
of DU-ccntaining items; and research into mechanical, thermal, and corrosion properties
of DU. A more complete list of past and present locations, uses, and quantities of
radioactive materials used at PTA is given in App. B (USATHAMA 1976; Duncan 1990).

Much of the radioactive material is contained in :ealed sources and containers.
Some is kept in unsealed containers. All incoming shipmeits of radioactive material are
received at the Bldg. 91 warehouse. Unwanted radicac~tive materials are sent to
Bldg. 3018, sealed in drums, and removed in accordance with regulation AR 755-15 and
10 CFR 20. Radioactive waste is disposed of in compliance with Nuclear Regulatory
Commission rules and regulations by the U.S. Army Mater.e! Command's central disposal
authority, U.S. Army Armament, Munitions, and Chemical Command. Storage of
radioactive waste in containers in a secure area of Bldg. 3021 and in Bldg. 84 was
reported in a 1976 survey. There are no reported instances of radioactive material
disposal on the Arsenal (USATHAMA 1976; USAEHA 1377; Ward 1988). Personne!l from
the PTA Safety Office reported during interviews in July 1976 that Bldg. 3018, which
contains radwaste, and Bldg. 514, in which radwork occurred previously, may be
contaminated (Gross et al. 1976).

Radioactive parameters proposed for analysis in the RI sampling plans include
uranium at a few Sites where DU was used and gross alpha and gross beta at Sites for
which there is a potential for radioactive contamination. Sites that show one or more
samples with elevated gross alpha or gross beta cont mination would require further
analysis to determine which radionuclides are causing the contamination.
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3 REGULATORY ASPECTS

3.1 BACKGROUND

The legal basis for applying both federal and state requirements or standards to
remedial actions at federal facilities such as the Picatinny Arsenal resides in Sees. 120
and 121(d) of CERCLA, as amended by SARA. These sections require that remedial
actions at federal facilities satisfy applicable or relevant and appropriate requirements
(ARARs). For water, the ARARs are to be applied under the Safe Drinking Water Act
(SDWA), Clean Water Act, and RCRA. For surface water or groundwater that is or may
be used for drinking, the relevant and appropriate federal cleanup standards are the
maximum contaminant levels (MCLs). If MCLs are not available for the chemical
contaminants under consideration, then the EPA recommends use of the human health
advisory levels. The EPA has determined that promulgated state cleanup standards are
included in SARA as ARARs, even if they are more stringent than the federal standards
(EPA 1987c).

Remedial actions at federal facilities are also covered by RCRA and HSWA.
Sections 3004(u), 3004(v), and 3008(h) of HSWA give the SPA additional authority, beyond
that provided by the RCRA, in carrying out corrective action programs. These programs
apply to all closed, closing, or operating RCRA facilities. Also, the authority of the EPA
to require corrective action for releases of hazardous constituents applies not only to
groundwater releases from permitted units; its authority was extended to cover releases
from all units to all environmental media. The current regulatory climate also
encourages the use of other laws to obtain corrective action at federal facilities.

Sections 3004(u), 3004(v), and 3008(h) change the emphasis of the RCRA cor-
rective action program from detection and correction of future releases from regulated
units to cleanup problems resulting from past waste-management practices at RCRA
facilities. Section 3004(u) stipulates that any permit issued after November 8, 1984,
requires corrective actions for all releases from solid-waste management units at a
facility. It also allows compliance schedules to be included in permits where corrective
action cannot be finished before the permit is issued. Section 3004(v) directs the EPA to
issue regulations requiring corrective action beyond a facility's boundaries whenever
needed to protect human health and the environment. The necessary corrective action
can be required before the regulations are promulgated. Section 3008(h) gives the EPA
authority to issue enforcement orders to require corrective action or other response
measures at interim status facilities (EPA 1986d).

Additional potentially relevant aspects of the HSWA and SARA are discussed,
respectively, in Secs. 3.4 and 3.5 of this report. New Jersey soil action levels are
discussed in Sec. 3.6.
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3.2 WATER QUALITY CRITERIA

3.2.1 Federal

Table 3.1 gives the federal ambient water quality criteria for various
chemicals. Sources for the table entries include EPA (1985, 1989) and 40 CFR 141.
Some of the MCLs are included in the national primary drinking water standards (40 CFR
141), which are enforceable federal standards that are applicable to remedial action
alternatives. Others are proposed or recommended values.

Recommended values that are not legally enforceable should also be considered
in an analysis of remedial action alternatives. This includes the maximum contaminant
level goals (MCLGs), which are included in SARA as potential ARARs. MCLGs are set at
levels that cause no known or anticipated adverse health effects and allow for an
adequate safety margin (EPA 1989). The MCLG is zero for all carcinogens. The Clean
Water Act water quality criteria, which are also included in SARA as potential ARARs,
are given for toxic effects and for carcinogenicity at a 1078 lifetime-risk level. Criteria
for different risk levels can be obtained as described in footnote e to Table 3.1.
Organolept:» criteria are based on odor or taste, not on any health-based criteria. The
10-day and -hronic health advisory criteria refer to exposure for a period of 10 days and
continuous exposure, respectively.

The MCL values in Table 3.1 are supplied for only a few of the chemicals listed.
This situation is expected to change in the next few years because amendments to the
SDWA require that the EPA set MCL and MCLG values for 83 contaminants by June
1989. MCL values have been given (40 CFR 141) for some radionuclides, which were
included in the list of 83 contaminants (EPA 1986b).

3.2.2 State of New Jersey

3.2.2.1 Drinking Water

New Jersey has adopted the rederal National Primary Drinking Water regulations
(given in the most current version of 40 CFR 141) as the New Jersey Primary and
Secondary Drinking Water regulations. The adoption includes all requirements
concerning siting, MCLs, monitoring, chemical analysis, reporting, public notification,
and record keeping (New Jersey Administrative Code [NJAC] 7:10-5.1). MCLs for New
Jersey are given separately in Table 3.2, as some of the regulated paramete.s and values
are different from federal ones.

The national regulations allow the states discretionary authority to make certain
changes in the regulations. Accordingly, New Jersey may allow a monthly average
turbidity standard in MCL of up to 5 units at an entry to a water distribution system (a
turbidity exception). The state also requires noncommunity water systems to perform
nitrate measurements every three years or less. Community water systems (systems that
serve at least 15 service connections that are used all year or serve at least 25 residents
all year) using surface water sources must measure organic components every three years
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TABLE 3.2 I-inking Water MCLs
{ur the State of New Jersey®

Chemical MCL (ug/L)

Arsenic 50
Barium 1,000
Benzene 1
Cadmium 10
Carbon tetrachloride 2
Chiordane 0.5
Chiorobenzene 4
Chromium (hexavalent) S0
m-Dichlorobenzene 600
o-Dichlorobenzene 600
p-Dichliorobenzene 6
1,2-Dichioroethane 2
1,1-Dichloroethyle e 2
1,2-Dichioroetiiylene (trans) 10
2,4-D 100
Enarin 0.2
Lead S50
Lindane 4
Mercury 2
Methoxychlor 100
Methylene chilorice 2
Nickel 13.4
Nitrate (as N) 10,000
PC3s 0.5
Selenium 10
Silver 50
2,4,5-TP (Silvex) 10
Tetrachlioroethylene

Toxaphene 5
Trichlorobenzene 8
1,1,1=Trichioroethane 26
Trichioroethylene 1
Yinyl chlioride 2
Zinc 44

3NJAC 7:10-16.7a; New Jersey Safe
Drinking Water Act and A-280
Amendments.,

Source: Adapted from York 1990a.
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or more ofton. Other state requirements are given in the New Jersey Administrative
Code (NJAC 7:10-5.2).

Secondary drinking water regulations apply to any substance in drinking water
that may adversely affect the taste, odor, or appearance of water or that may adversely
affect the public welfare. The state secondary drinking water regulations are given in
Table 3.3. The listed concentrations apply to water at the free-flowing outlet of the
ultimate user of a public or nonpublic water system (NJAC 7:10-7.1). The recommended
upper limits in the table are values that should not be exceeded. The recommended
lower limits are concentration levels that should be equaled or exceeded

(NJAC 7:10-7.2).

TABLE 3.3 New Jersey Secondary Drinking Water

Standards
Reccmmended Recommended

Parameter Upper Limit Lower Limit
Color 10 color units =
Corrosivity Within +1,0 ot optimum pH -
Ocor 3 (threshold odor number) =
Taste No objectionadle taste -
ABS /L AS® 0.5 mg/L -
Chioride 250 mg/L -
Cooper 1.0 mg/L -
Fluoride® - 1.0 mg/L
Hardness, as CaCOy 250 mg/L 50 mg/L
Iron 0.3 mg/L -
Vanqanesed 0.05 mg/L o
Sod)um® 50 mg/L -
Sultate 250 mg/L -
Total dissoived so!ids 500 mg/L -
Zinc 5.0 mg/L -

vatue given,

CAlkyl-benzene-sul tonate and 1 inear-alky!-sul fonate, or simifar
methy ene-blue reactive substances contained in synthetic
detergents.

CAn MCL tor tiuoride is included in the sfaTe primary drinking
water requlations., The recommended lower !imit applies oniy to
those =ater supplies in which the tluoride concentration is
artiticially adjusted,

dThe 1imits tor iron and manganese may be raised to 0.6 mg/L
and 0.1 mg/L, respectively, it 3 sequestering rreatment is
rrovided. Whenever either of these limits 15 exceeded in the
raw water of a public community water system, the water must be
treated to reduce the concentrations to beiow 0.3 mg/L (iron)
and 0.05 mg/L (manganese).

eSigniHcanf only for consumers requiring a low-sodium diet,
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3.2.2.2 Surface Water

The state of New Jersey has promulgated surface water quality standards for
several types of surface waters. For FW2 waters,* which appear to be the type in the
lakes and streams on the PTA grounds, the standards are expressed as concentration
levels in the receiving waters that must not be exceeded as a result of any discharge into
the waters (water-quality-based effluent limitations). The surface water quality
standards for FW2 waters are given in Table 3.4. For any parameter for which the
quality in the receiving surface water is below that in the table because of natural
causes, the background value is to be used as the standard (NJAC 7:9-4.1 through
7:9-4.14).

Some concentration limits apply to surface water discharges that are allowed by
a New Jersey Pollutar. Discharge Elimination System (NJPDES) permit when the
discharges come from a r.anufacturing or research facility. In essence, the NJDEP must
be notified if discharges ..ccur or will occur that would result in the release of toxic
pollutants not specifically rovered in the permit at concentrations of 100 .g/L or more.
Some specific pollutants .ave higher notification limits: 200 ug/L for acrolein and
acrylonitrile; 500 vg/L fci 2,4-dinitropnenol and 2-methyl-4,6-dinitrophenol; and 1 mg/L
for antimony (NJAC 7:1°*".-3.11 as reported in Bureau of National Affairs 1988).

3.2.2.3 Groundwater

The state of New Jersey has also promulgated groundwater quality standards for
protection of differ 1t types of groundwater. For types GW2 and GW3‘t groundwater, the
state has establisn..d criteria that must not be exceeded by human activities. If
discharges 1 groundwater result in the criteria being exceeded, the NJDEP may require
dischargers to restote and upgrade the groundwater or contain the contamination within
boundaries established by the NJDEP (NJAC 7:9-6.5).

Groundwater quality criteria for GW2 and GW3 waters are given in Table 3.5.
The primary standards cannot be exceeded except as a result of natural conditions. The
NJDEP may establish conditions in a permit that allow the secondary standards to be
exceeded only if there is no adverse effect on the designated uses of the groundwater
(NJAC 7:9-6.86).

*FW2 waters are general surface waters not designated as FW1 or Pinelands waters. FW1
waters are waters that originate in and are wholly contained in federal cr state parks,
forests, fish and wildlife lands, and other holdings; they are maintained in their natural
state and are not subject to man-made discharges. Pinelands waters are all non-FwW1
waters within the Pinelands Area (NJAC 7:9-4.4).

*Class GW2 groundwater contains a natural total dissolved solids (TDS) concentration of
less than 500 mg/L. It is suitable for potable, industrial, or agricultural water supply
after conventional water treatment, if necessary, or for surface water replenishment.
GW3 groundwater has a natural TDS concentration between 500 and 10,000 mg/L. It is
suitable for conversion to fresh potable water or other beneficial uses (NJAC 7:9-6.5)
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TABLE 3.4 Surface Water Quality Criteria for FW2 Waters®

Parameter Criteria
Fecal colitorm 200 counts/!'00 mL
Chiorde 250 mq/L
Dissolved oxygen At least 5.0 mg/L (24-n average)

Float -ng sclids, pet-oreum
fygrocarbors, Ot15 and grease

Acidic®y

Total phosphorous

Radioact
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ivity

d so!1:4ds

Organoiept i« subsrtances
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onpersistent tow: s
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bstances

Nt *oxiC SuDS*INCES

(Jeners!)

Tox:C 54DS*INCes
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Benzia
foral
Ch ord
Chior:
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arsen:c
oar ym
Ine
cadmiym
ane

ne, total
chromum

residual

DDT ang metabolites

tndosu
Engrn
Heo *ac
Totred

Itan

nior
leaad

swbstances

At teast 1.0 mg/L at 31! times

None noticeatle

6.,5-8.5 pH units

0.05 m3/L in lakes, 0.1 mg/L in streams

Prevailng regulationsa

40.0 mg/L

250 mg/L

None otfens.ve to humans
<J.8°C change trom ampient in streams,
<1,7°C change trom ambient in |akes

Concentrat.ore pDelow |leveis that attect
humans or jre derr mental to 3aquatic lite

Concentrat ons ~o greater than 0,05 ot
acute detinitive LCoy or EC.,y values

(ECep 15 The concen?ration having s
specitied jdverse ettect on 508 ot 3 test
populartion; see page 3-18 for Jetiniticn
ot LCsy)

Concentrations no greater than 0.0! of
3cute detinitive LCe, or ECc. val
%0 p VAIHES

0.0019
50 123-n average)
50
1,000
0.1

10
0.004)
3.0

50
0.00'0
0.0%6
0.023
0.038
50




TABLE 3.4 (Cont'd)

Parameter Criteria

Specitic toxic substances (ug’L)

(Cont'dq)
Lindane 0.080
Totai mercury 2
PCBs 0.014
Total selenium 10
Totai silver 50
Toxaphene 0.013
Turbidity (NTU units) 15 NTU (30-d average)

50 NTU maximum at any time

3See tootnote in Sec. 3.2.2.2 tor cetinition of FW2 waters.

Reters o prevailing regulations adopted by the EPA pursuant to Secs. 1312,
1345, and 1450 or the Puplic Hea!th Services Act as amended by the SDWA
(PL 93-123),

Source: NJAC 7:9-4,14(c),

3.3 HAZARDOUS WASTE

3.3.1 Federal

Solid wastes are divided into two types: hazardous and nonhazardous. According
to the EPA (40 CFR 261), for regulatory purposes solid wastes are hazardous if they are
listed as hazardous, have at least one of four characteristics of hazardous waste, or
contain sufficiently high concentrations of one or more of a long list of hazardous
constituents. Some of the hazardous wastes listed are produced by the manufacture of
explosives. These consist of the wastes K044 (wastewater-treatment sludges from the
manufacturing and processing of explosives); K045 (spent carbon from the treatment of
wastewater containing explosives); K046 (wastewater-treatment sludges from the
manufacture, formulation, and loading of lead-based initiating compounds); and K047
(pink-red water from TNT operations). Another type of hazardous waste consists of
residues and contaminated soil resulting from the cleanup of spills of hazardous or toxic
chemicals; sueh chemicals appear in two long federal lists. Sulfuric acid (including
oleum) and nitric acid are not included on the lists (40 CFR 261, Subpart D).

Wastes that are not specifically listed, such as contaminated soils, are hazardous
if they are ignitable, corrosive, reactive, or toxic. The reactivity characteristic includes
explosivity. I[n particular, a solid waste is reactive if it is capable of (1) detonation or
explosive reaction when subjected to a strong initiating source or heated under
confinement or (2) detonation or explosive decomposition at standard temperature and
pressure.  Also, materials classified as forbidden, Class A explosives, or Class B
explosives by the U.S. Department of Transportation are reactive (49 CFR 173.51,
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TABLE 3.5 Groundwater Quality Criteria for

GW2 and GW3 Waters?®

Parameter Criteria

Primary Standards
Aldrin/Dieldrin 0.003 ug/L
Arsenic and compounds 0.05 mg/L
Barium 1.0 mg/L
Benzidine 0.0001 mg/lL
Cadmium and compounds 0.01 mg/L
Chromium (+6) and compounds 0.05 mg/L
Cyanide 0.02 mg/L
DOT and metabolites 0.00) ug/L
Endrin 0.004 ug/L
Lead ang compounds 0.05 mg/L
Mercury and compounds 0.002 mg/L
Nitrate (as N) 10 mg/L
Pheno! 3.5 mg/L
PCBs 0.00) ug/L
Radionuc! ides Preva:ling EPA reguiations
Selenium and compounds 0.01 mg/L
Si1iver and compounds 0.05 mg/L
Toxaphene 0.005 ug/L
Secongary Stangarcs
AMmOn . 3 0.5 mg/L
Chior:de 250 mg/l.D
Colitorm pacteria See NJAC 7:9-6.6
Color None Noticeable
Copper 1.0 mg/L
Fiuoride 2.0 mg/L
Foaming agents 0.5 mg/L
tron 0.3 mg/L
Manganese 0.05 mg/L
Odor ang taste None noticeaole
0il, grease, and ce*roleum None noticeable

hydrocardons
pH 5-9 (standard units)
Pheno| 0.3 mg/L
Sodium 50 mg/L®
Sultate 250 mg/L°
TS 500 mgsL°
Zinc and compounds 5 mg/L

35ee tootnote in Sec. 3.2.2.3 for definitions of GW2 and

GW3 groundwater.

eor GA3 grouncwaters, These are replaced by natural

background concentrations.

Source: NJAC 7:9-6.6.




I=15

173.53, 173.88). Forbidden explosives include compounds or mixtures that ignite
spontaneously or decompose when heated to 75°C (167°F) for 48 consecutive hours, new
explosive compounds, explosive mixtures or devices containing chlorate and either an
ammonium salt or an acidic metal salt, liquid explosives such as nitroglycerin, and
others. Class A explosives are detonating explosives, and Class B explosives are rapidly
burning explosives such as propellants. Class A explosives include initiators and priming
explosives, such as lead azide and mercury fulminate, and high explosives, such as TNT,
dynamite (with or without a liquid explosive), tetryl, and black powder.

The characteristic of toxicity for a solid waste is determined by use of the
toxicity characteristic leaching procedure (TCLP). The TCLP consists of tests
performed on solid waste to determine the leachability of 40 chemical parameters that
are toxic constituents of concern. The new rule, which replaces the old EP toxicity tests
and parameter lists with those for the TCLP, was promulgated in March 1990 (Fed.
Reg. 55(61):11,798-11,877, Thursday March 29), and became effective on September 25,
1990. The new TCLP contaminants and corresponding regulatory levels are listed in
Table 3.6.

The determination of whether a material such as contaminated soil or waste is
hazardous is the responsibility of the generator. If the solid waste is not specifically
excluded from regulation, then the listings of Subpart D in 40 CFR 261 are checked to
see if the wastes are specifically listed. [f the waste is not listed and not ignitable,
reactive, corrosive, or toxic (these characteristics apply to the contaminated material
and not to the pure contaminant) (40 CFR 261, Subpart C), it can still be hazardous. In
particular, a solid waste is hazardous if it contains at least one of a long list of toxic
constituents listed in App. VIII of 40 CFR 261.11, unless the waste "is not capable of
posing a substantial presence or potential hazard to human health or the environment
when improperly treated, stored, transported or disposed of, or otherwise managed."”
This determination is based on consideration of several factors, including the nature,
concentration, and degradation rate and products of the constituent -- and the potential
for the constituent or its degradation products to migrate into the environment under
different but plausible types of improper management (40 CFR 261.11).

3.3.2 State of New Jersey

New Jersey definitions of hazardous waste are similar to those of the federal
government. A solid waste is hazardous if it is not one of the wastes specifically
excluded :n NJAC 7:26-8.2 and if it meets any one of the following criteria (NJAC 7:26-
8.1(a), 8.7, and 8.8):

e [t is a listed hazardous waste.

e It contains a hazardous waste constituent listed in NJAC 7:26-8.16
and, after consideration of severszl factors, the NJDEP concludes
that the waste is capable of posing a substantial threat or potential
hazard to public health or the environment when improperly stored,
treated, disposed of, or otherwise managed. These hazardous
wastes are designated as toxic wastes.
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TABLE 3.6 Toxicity-Characteristic Contaminants

and Regulatory Levels

EPA Chemical
Hazardous Abstracts Regulatory
Waste Service Level
Contaminant Number Number (mg/L)
Arsenic D004 7440-38-2 5.0
Barium D005 7440-39-3 100.0
Benzene Do8 71-43-2 0.5
Cadmium D006 7440-43-9 1.0
Carbon tetrachioride D019 56-23-5 0.5
Chiordane D020 57-74-9 0.03
Chiorobenzene D021 108-80-7 100.0
Chioroform 0022 67-66-3 6.0
Chromium D007 7440-47-3 5.9
o-Cresoi® D023 95-48-7 200.0
m-Creso!? 0024 108-39-4 200.0
p-Cresoi? D025 106-44-5 200.0
2,4-0 D016 94-75-7 10.0
| ,4=Dichlorobenzene D027 106-46-7 7.5
1,2-Dichloroethane 0028 107-06-2 0.5
1,1-Dichloroethyiene 0029 75-35-4 0.7
2,4-Din|trofoluene° D030 121-14-2 0.13
Endrin D012 72-20-8 0.02
Heptachinr (and its D031 76-44-8 0.008
hydroxide)
Hexachlorcbenzene D032 118-74-1 0.13
Hexachiorobutadiene D033 87-68-3 0.5
Hexachloroethane D034 67-72-1 3.0
Lead D008 7439-92-1 5.0
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