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CONVERSION FACTORS, VERTICAL DATUM, AND ABBREVIATIONS

Multiply By To obtain
Length
inch (in.) 254 millimeter
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer
Area
acre 0.4047 hectare
square mile (mi?) 2.590 square kilometer
Volume
gallon (gal) 3.785 liter
cubic foot (ft) 0.02832 cubic meter
Flow
cubic foot per second (ft*/s) 0.02832 cubic meter per second
gallon per day (gal/d) 0.003785 cubic meter per day
Temperature
degree Fahrenheit (°F) °C=5/9 x (°F-32) degree Celsius

Sea level: In this report "sea level" refers to the National Geodetic Vertical Datum of 1929--a geodetic datum
derived from a general adjustment of the first-order level nets of both the United States and Canada, for-
merly called Sea Level Datum of 1929.

Abbreviations used in report:

Hg/g micrograms per gram PAH's polynuclear aromatic hydrocarbons
ng/kg micrograms per kilogram PCB's polychlorinated biphenyls

pg/L micrograms per liter TCE trichloroethylene

mg/L milligrams per liter VOC's volatile organic compounds

mS/m millisiemens per meter

USAEHA U.S. Army Environmental Hygiene Agency

USARDEC U.S. Army Armaments Research Development and Engineering Center
USATHAMA U.S. Army Toxic and Hazardous Materials Agency

USEPA U.S. Environmental Protection Agency

USGS U.S. Geological Survey













































Hydrographs of streamflow at the three gaging stations for the period October 1, 1982, through
September 30, 1990, are shown in figure 6. The hydrographs show that Green Pond Brook exhibits a large,
sharp response to rainfall because of rapid runoff from the steep slopes of the valley walls. The recession
segment of the streamflow hydrograph tends to be prolonged because of storage in the lakes and swamps
in the basin, bank storage, and an increase in ground-water discharge. Daily mean discharges during the
1990 water year” were 17.8,22.1, and 31.4 ft*/s at sites 180, 310, and 920, respectively. Peak instantaneous
discharges for 1990 of 200, 236, and 344 ft* /s, respectively, were recorded at the three sites on May 17, 1990,
and instantaneous low-flow discharges for 1990 were 3.6, 4.1, and 4.7 ft3/s, respectively. Peak discharges
for the period of record of 333 ft2/s and 572 ft3/s were recorded on April 5, 1984, at sites 180 and 920,
respectively. Peak discharge of 243 ft*/s at site 310 was recorded on September 13, 1987.

CHARACTERISTICS OF STREAMBED AND SUBSTREAMBED

The distribution of sediments in the streambed and substreambed of Green Pond Brook is shown
on plate 1. Lithologic interpretations are based on a map of surficial geology (fig. 3), a soils map (fig. 4),
results of field mapping of outcrops and streambed sediments, descriptions of samples of sediments from
holes augered in the channel bottom, geologists' logs, drillers' logs, interpretations of borehole geophysical
logs, interpretations of apparent-conductivity data, and natural-gamma-radiation measurements made
along the stream channel.

Streambed samples were collected from 45 sites in Green Pond Brook, Bear Swamp Brook, and their
tributaries (pl. 2). During August 22 - August 31, 1989, 25 samples were collected; during September 4 - 5,
1990, 20 additional samples were collected. Samples were analyzed for trace elements, base/ neutral- and
acid-extractable compounds, organochlorine and organophosphorus insecticides, and PCB's.

In addition, results of analyses of streambed samples collected from 15 sites on December 2, 1983,
and June 5 to 6, 1984, are listed in appendix 1. Samples from most of these sites were analyzed for trace
elements, extractable compounds, insecticides, and PCB's for both sampling periods.

Sediment T | Patticle Si

The streambed sediments form a veneer on the bottom of Green Pond Brook. The types of
sediments found in the streambed are the result of a combination of streamflow velocity, underlying
geology, and land use in the drainage basin. In areas where streamflow velocity is high and the underlying
geology consists of terminal-moraine and recessional-moraine deposits, the streambed sediments consist of
gravel- to boulder-size clasts. In areas where streamflow velocity is high and riprap was added to the
streambanks to prevent bridge scour, the streambed consists of angular gravel deposits. In areas where the
streamflow velocity is low and the underlying geology is predominantly sand and silt, the streambed
sediments consist of coarse- to fine-grained sand and silt. In areas where streamflow velocity is low and
the underlying geology is peat, the streambed consists almost exclusively of sticks, branches, and the coarse
fraction of nearby organic muck deposits. In areas where streamflow velocity is low and the underlying
geology is coarse- to fine-grained sand, silt, and clay, the streambed sediments consist of very fine-grained
sand, silt, and clay.

The streambed of Green Pond Brook from station 0 to station 8 (pl. 1) is covered with boulders and
gravel. Stanford (1989) mapped this area as till consisting of unstratified and unsorted boulders, cobbles,
and pebbles in a silty, fine-grained sand to fine- to medium-grained sand matrix. The till of this recessional
moraine is 12 ft below land surface at well 27-271 and 34 ft below land surface at well 27-278. Geophysical
measurements were not made between stations 0 and 11 because the rapids were too severe to walk or
canoe, and the pond upstream from the railroad bridge near building 329 was too deep to allow safe use of
the gamma-ray tool.

2 A water year is the 12-month period from October 1 through September 30. It is designated by the
calendar year in which it ends.
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The stream from station 8 to station 18 (pl. 1) is flanked on both sides by undeveloped swampland.
Stanford (1989) mapped the surficial geology as swamp and marsh deposits; Eby (1976) mapped the soil
type as Carlisle muck. The decreasing gamma-ray values between stations 11 and 17 indicate that the
shallow sediments contain some clay. The high gamma-ray counts at stations 17 and 18 resulted from the
presence of granitic riprap added to the streambanks to protect the bridge from scour. The constant
horizontal apparent-conductivity values in this area indicate the presence of homogenous shallow
subsurface sediments. The variable vertical apparent- conductivity values between these two stations
indicate that the matrix of the recessional moraine is highly variable. The substreambed sediments are
interpreted to consist of a layer of organic muck 3 to 10 ft thick, which overlies a till deposit. Apparent-
conductivity values at stations 18 and 19 show interference from the metal in the Ninth Street Bridge.

The stream from station 19 to station 42 is flanked on the east side by undeveloped swampland and
forest, and on the west side by a developed industrial area. In most parts of this reach, the streambed is
composed of silt, muck, and woody debris. From station 27 to 30, artificial fill has been deposited along the
streambanks and in the stream as a result of the construction of buildings and parking lots. Stanford (1989)
described the surficial geology as swamp and marsh deposits, and Eby (1976) mapped the soil type as
Carlisle muck. Well 27-278 penetrates a 34-ft-thick layer of organic muck and peat (pl. 1). Samples of the
streambanks collected at stations 28, 33, 35, and 40 indicate the presence of a layer of organic muck more
than 7 ft thick. Gamma-ray values were low from station 20 to 27 and from station 33 to 39, indicating the
presence of clay-poor muck in the streambed (pl. 1). The artificial fill from station 27 to 31 caused high
gamma-ray values for the shallow system. An obstruction in the brook from station 31 to 33 prevented
collection of meaningful data. Apparent- conductivity values measured from station 19 to station 42 in
areas with no interference were subtly higher than values measured upstream and significantly higher than
those measured downstream. The high values may indicate the presence of a clay-rich muck in the
substreambed sediments. Rapids, the steel in the Farley Avenue Bridge, and the artificial fill of angular
riprap from station 42 to 43 along Green Pond Brook precluded the collection of meaningful data.

The stream from station 43 to station 50 is flanked by a golf course. The streambed material
generally is coarse sand. Stanford (1989) mapped this area as swampland muck deposits, and Eby (1976)
mapped it as Carlisle muck. Gamma-ray values generally were low and apparent-conductivity values were
relatively high, indicating the presence of an organic-muck substreambed deposit below the thin sand and
gravel streambed sediments. Sargent and others (1990, fig. 8) show results of a ground-penetrating-radar
traverse in this region that reveals the presence of a buried peat-filled ancestral stream channel that crosses
under Green Pond Brook. Interpretation of the ground-penetrating-radar data indicates that peat, silt, and
sand deposits about 17 ft thick fill the channel, and the lithologic log from well 27-1207 shows organic muck
25 ft thick overlying sand and silt deposits.

The stream from station 50 to station 63 is flanked by a golf course. The streambed is covered with
a layer of coarse-grained sand. Stanford (1989) shows the surface geology of this area as artificial fill, and
Eby (1976) shows the soil type of the area as Preakness sandy loam. Ground- penetrating-radar
measurements made in 1986 show the presence of a buried stream channel on the western bank, but not on
the eastern bank, of the stream. Lithologic data from wells 27-1204, 27-942, 27-1199, and 27-940 indicate the
presence of gravel and sand deposits overlying muck and fine- to coarse-grained sand. All
electromagnetic-conductivity values measured between stations 50 and 60 probably are affected by
interference from the metal service line that runs along the length of the brook. Apparent- conductivity
values were about 10 mS/m lower than those measured upstream from this reach. Gamma-ray values were
about 5 units higher than those measured in the upstream areas, where streambed materials are organic-
rich and are not influenced by the presence of fill deposits. The substreambed sediments are interpreted to
be silt and fine-grained sand with minor lenses of organic muck or peat.

The stream from station 63 to station 66 is flanked by a golf course, and the streambed consists of
coarse sand and gravel. Stanford (1989) shows that the surficial sediments are artificial fill, and Eby (1976)
shows the soil type as Preakness sandy loam. From field observation, the artificial fill on both sides of the
stream appears to be less than 2 ft thick. The substreambed sediments are interpreted to be a lens of muck
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and organic debris. Geophysical measurements made in the stream under the First Street Bridge and
railroad trestle (station 66 to 68) are not reported because of interference from construction fill and the metal
in the bridges.

Streamflow velocity is low from station 68 to station 120. The land on both sides of the brook from
station 68 to station 115 is a golf course or undeveloped land. From station 115 to station 120, the land is
used for munition burning or detonation. Stanford (1989) shows the surficial sediments as swamp and
marsh deposits; Eby (1976) shows the soil as Adrian muck or Preakness sandy loam. Geologic data from
boreholes near Green Pond Brook show that the muck deposits typically are less than 12 in. thick and are
underlain by siltand sand. Stanford (1989) describes sediments below the surface as coarse- to fine-grained
sand, silt, and minor clay. Subsurface sediments in former glacial Lake Picatinny are described in logs of
wells 27-970 and 27-234 as fine-grained sand and silt. Laminated fine- grained sand and silt with minor clay
crops out along the banks of Green Pond Brook in this reach of the brook. Results of a ground-penetrating-
radar investigation conducted 200 ft west of the sewage-treatment plant show subsurface bedding planes
that have an apparent dip of 5 degrees southwest. Gamma-ray and apparent-conductivity values were
constant (except in the vicinity of fill deposits and service lines), which indicates the presence of
homogenous subsurface sediments interpreted to be alaminated fine- grained sand, silt, and clay. The high
horizontal apparent-conductivity anomaly from station 99 to station 105 reflects the presence of service
lines and the metal in the bridge over the brook.

From station 120 to station 135, the land on both sides of the brook is undeveloped. Stanford (1989)
described the area between stations 120 and 135 as covered with swampland marsh deposits, and Eby
(1976) described the soil as Adrian muck and Carlisle muck. Samples from auger holes along the western
bank of the stream show that the muck is less than 24 in. thick in most places. The stream has incised the
muck completely. The outcrop on the streambanks and grab samples from the streambed and
substreambed consist of fine-grained sand, silt, and minor clay, as described by Stanford (1989). Geologic
data from well 27-250 show that sediments consist of fine- to coarse-grained sand 0 to 5 ft below land
surface, and sand, gravel, and boulders 5 to 25 ft below land surface. Gamma-ray values were slightly
lower and apparent-conductivity values were slightly higher between stations 120 and 135 than between
stations 63 and 120. These data indicate that this area is underlain by a sequence of laminated fine-grained
sand and silt about 5 to 10 ft thick that overlies bottom moraine.

Along Green Pond Brook from station 135 to station 146, the streambed, streambanks, and forest
floor contain outcrops of boulders and cobbles of the terminal moraine. Stanford (1989) describes the
surficial and subsurface deposits as cobbles, gravel, and till of the terminal moraine. Eby (1976) describes
the soil as a Pompton sandy loam. Gamma-ray values measured in each of the 100-ft reaches of the stream
fluctuated from 5 to 25 units; this is a much wider range than that measured in any of the reaches farther
upstream. The wide range probably was caused by the wide range of grain sizes and types of clasts. Some
boulders are potassium-feldspar granites and others are quartz conglomerates. Lithologic differences
would cause gamma-ray values to vary widely within a short distance. The streambed consists of boulders,
cobbles, and gravel; the subsurface consists of the same large clasts with sand, silt, and clay. The apparent-
conductivity values for the reach show the presence of an anomaly between stations 137 and 138 that most
likely is caused by the metal casing of well 27-1133. The above data indicate that this area is underlain by
boulders and cobbles in a matrix of sand, silt, and clay of the terminal moraine.

Chemical Quaiit

Chemicals resulting from human activities can enter the surface-water system through various
pathways. Contaminants can enter the stream as dissolved constituents in ground-water and surface-water
inflow or overland flow. Contaminants also can enter the stream sorbed to natural particles carried by
water, wind, or other means. Once they enter the stream, contaminants interact with natural particles in
the water and in the surficial sediments. These sediments can act as a reservoir for contaminants and have
the ability to take up and release contaminants in response to variations in the overlying water column.
Also, naturally occurring inorganic constituents found in the sediments can be dissolved as water moves
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through the material. The behavior of organic compounds is determined by their physical and chemical
properties under a given set of environmental conditions (Witkowski and others, 1987). The lithology of
streambed material strongly affects the distribution of contaminants. Fine- grained sediments that contain
a large concentration of naturally occurring organic material and are found in reaches of the channel where
streamflow velocities are low have a greater capacity to store contaminants than do coarse-grained
sediments that contain little organic matter and are found in reaches where streamflow velocities are high.

The solubility of a compound in water arguably is the most important property affecting the
movement of compounds between the water and sediment phases (Oschwald, 1972; Pionke and Chesters,
1973). In general, organic compounds with low solubility in water tend to accumulate in the organic
material found in stream sediments. Concentrations of contaminants, such as PCB's, PAH's, and phthalate
esters, can be many times greater in the sediment than in water because of this affinity of the compound for
the sediment. Other properties that affect the distribution of organic compounds include the degree of
halogen substitution, the number of aromatic and cyclic ring substitutions, vapor pressure, polarity,
ionization constant, molecular charge, molecular size, and molecular configuration (Verschueren, 1983). In
general, organic compounds with low solubilities in water and high octanol-water partition coefficients are
most persistent in the environment. Selected physical and chemical properties and the environmental
significance of constituents detected in streambed samples from Green Pond Brook, Bear Swamp Brook,
and their tributaries at Picatinny Arsenal are presented in table 1.

Trace Elements

Streambed samples from 45 locations at Picatinny Arsenal (pl. 2) were analyzed for trace elements
at the USGS National Water Quality Laboratory. The results of these analyses, listed in downstream order
of sampling site, are presented in table 2. No quality-assurance/quality-control samples were analyzed;
however, results of analyses of samples collected at different times from the same or a nearby site were
similar.

Streambed samples from three areas contained significant concentrations of trace elements
resulting from human activities. Streambed material from stream reaches within these areas contained
elevated concentrations of three or more constituents at three or more consecutive site locations. The areas
are (1) Green Pond Brook from Ninth Street downstream to Farley Avenue (sites 330 to 420), (2) Bear
Swamp Brook from the building 24 area downstream to the confluence with Green Pond Brook (sites 560-
595), and (3) Green Pond Brook from the open burning area downstream to the dam near building 1178
(sites 800 to 890) (pl. 2). Although constituents derived from human activities were found at other locations
as well, these locations are much less extensive in area or contained streambed material in which fewer
compounds were detected than the three areas described above.

The first area, Green Pond Brook from Ninth Street downstream to Farley Avenue, covers stations
19 through 41 (pl. 1) and sampling sites 330 through 420 (pl. 2). The streambed material in the reach of the
channel immediately upstream from Ninth Street, which includes site 320, consists of gravel, boulders, and
coarse sand. The concentrations of most trace elements determined at site 320 were relatively low because
the streambed material is coarse, although arsenic was detected at a concentration of 40 pg /kg.

At site 330, the streambed material is much finer and includes deposits of organic muck; therefore,
trace elements that enter the stream tend to accumulate in this area. At sites 340 and 400, the streambed
material also consists of organic muck. Concentrations of most constituents determined at these sites were
higher than those found at site 330. High concentrations of arsenic, copper, zinc, and mercury were found
at sites 340 and 400. Site 410A is characterized by a thin layer of coarse sand and gravel overlying deposits
of organic muck. Again, because the streambed material is coarse, concentrations of trace elements would
be expected to be low, although copper and lead were present in high concentrations.
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Table 1. Physical and chemical properties and environmental significance of selected trace elements and
organic compounds detected in streambed samples from Green Pond Brook, Picatinny Arsenal

[mg/L, milligrams per liter; pug/L, micrograms per liter; °C, degrees Celsius]

Compound or element

Physical and chemical properties, and common uses of compound

Arsenic

Cadmium

Chromium

Lead

TRACE ELEMENTS

Used in the manufacture of pharmaceuticals, paints, and metal finishes, in
pesticides, and as an oil additive (Sittig, 1985).

Insoluble in water, used in metal plating and alloys, and found in some pesticides,
paints, and batteries (Sittig, 1985).

Found in valences of +3 and +6; the hexavalent form is more toxic than the
trivalent form. Used in metal plating and in the production of chromium
chemicals. Chromium compounds are used as pigments, as chemical oxidants,
and in electroplating (Moore and Ramamoorthy, 1984).

Soft metal, low solubility in water. Lead has a wide variety of industrial uses,
including as solder in plumbing, and as an additive in paints, batteries, petroleum
products, and other metals (Sittig, 1985; Moore and Ramamoorthy, 1984).

BASE/NEUTRAL AND ACID-EXTRACTABLE COMPOUNDS

Bis (2 ethylhexyl) phthalate
Diethyl phthalate

Di-n-butyl phthalate

2 4-Dinitrotoluene
2,6-Dinitrotoluene
N-Butylbenzy] phthalate
N-Nitrosodiphenylamirte
PCN's

(Polychlorinated naphthalenes)

Acenaphthene

Anthracene

Benzo (a) anthracene

Liquid, used as a plasticizer and in vacuum pumps (Sittig, 1985; Hawley, 1981).

White, odorless liquid. Used as a solvent for cellulose esters, as a vehicle in
pesticide sprays, and as a plasticizer in solid rocket propellants (Sittig, 1985).

Colorless liquid, soluble in water (Windholz and others, 1976). Used in
plasticizing vinyl acetate emulsion systems, in plasticizing cellulose esters, and as
an insect repellant (Sittig, 1985; Verschueren, 1983).

Soluble in water (270 mg/L at 22°C). Used in the manufacture of explosives and
dyes (Sittig, 1985; Verschueren, 1983).

Soluble in water (270 mg /L at 22 °C). Used in the manufacture of explosives, dyes,
and urethane polymers (Sittig, 1985; Verschueren, 1983).

Clear liquid, slightly soluble in water. Used as a plasticizer for synthetic resins,
chiefly polyvinyl chloride (Verschueren, 1983).

Solid, crystals, slightly soluble in water. Used as an accelerator in vulcanizing
rubber (Windholz and others, 1976).

Waxlike substances containing one to eight chlorine atoms. Wide industrial
arplication, including electrical cable and wire insulation, and production of
electrical condensers (Sittig, 1985).

Polynuclear Aromatic Hydrocarbons

White, crystalline solid, insoluble in water; found in coal tar, asphalt, and
petroleum refining, and detected in gasoline exhaust (Sittig, 1985; Verschueren,
1983). Used as dye intermediates, in manufacture of plastics, and as an insecticide
and fungicide (Windholz and others, 1976).

Solid, insoluble in water, isomeric with phenanthrene; obtained from coal tar,
forms molecular complexes with nitro compounds. Used in the manufacture of
dyes (Windholz and others, 1976).

Solid, crystals, condensed ring aromatic; present in coal tar, asphalt, gasoline

exhaust, and emissions from gas and electric plants. No reported commercial use
(Sittig, 1985).
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Table 1. Physical and chemical properties and environmental significance of selected trace elements and

organic compounds detected in streambed samples from Green Pond Brook, Picatinny Arsenal--Continued

Compound or element

Physical and chemical properties, and common uses of compound

BASE/NEUTRAL AND ACID-EXTRACTABLE COMPOUNDS--Continued

Benzo (b) fluoranthene
Benzo (k) fluoranthene

Benzo (a) pyrene

Benzo (g/h,i) perylene
Chrysene

1,2,5,6-Dibenzanthracene
Fluoranthene
Fluorene

Indeno (1,2,3-c,d) pyrene
Naphthalene

Phenanthrene

Pyrene

Chlordane

DDT
(Dichlorodiphenyl
trichloroethane)

Dieldrin

Polynuclear Aromatic Hydrocarbons--Continued

From the combustion of gasoline, commonly detected in sewage sludge
(Verschueren, 1983).

Found in oil, commonly detected in sewage sludge (Verschueren, 1983).

Solid, practically insoluble in water; found in coal tar, asphalt, and petroleum
refining, and is a by-Rll'oduct of combustion (Windholz and others, 1976;
Verschueren, 1983). Not produced commercially (Sittig, 1985).

From combustion of petroleum, detected in exhaust (Verschueren, 1983).

Solid, insoluble in water; found in coal tar and gasoline (Verschueren, 1983;
Windholz and others, 1976).

Solid, crystals, insoluble in water; found in coal tar and gasoline (Windholz and
others, 1976; Verschueren, 1983).

Solid, slightly soluble in water (Verschueren, 1983). Produced from pyrolytic
processing of coal and petroleum (Sittig, 1985).

Solid, found in coal tar. Forms molecular complexes with 1,3,5- trinitrobenzene,
picric acid, and picryl chloride (Windholz and others, 1976).

Found in gasoline and oil (Verschueren, 1983).

Solid, white crystals, insoluble in water, volatile at room temperature; the most
abundant constituent of coal tar (Windholz and others, 1976). Used in the
manufacture of dyes, synthetic resins, and smokeless powder. Also used as moth
repellant and insecticide (Sittig, 1985).

Solid, crystal, practically insoluble in water, isomeric with anthracene (Windholz
and others, 1976). Used in the manufacture of dyes and explosives (Verschueren,
1983).

Clear solid, insoluble in water; found in coal tar and oil. Forms molecular
complexes with 1,3,5-trinitrobenzene, and other nitro compounds (Windholz and
others, 1976).

INSECTICIDES

Organochlorine Insecticides

Broad-spectrum polycyclic chlorinated hydrocarbon insecticide, low solubility in
water. Used for more than 30 years in termite control (National Research Council,
1977).

DDT and its metabolites DDD and DDE are low-cost, broad-spectrum
chlorinated hydrocarbon insecticides. DDD (also known as TDE) is also
independently formulated as an insecticide. DDT and DDE have low solubility in
water and high lipophilicity and tend to accumulate in body fat. DDD, DDE, and
DDT exhibit long-term persistence in soil and water (Sittig, 1985; Windholz and
others, 1976, Verschueren, 1983).

Cyclodiene chlorinated hydrocarbon insecticide, slightly soluble in water,
extremely low vapor pressure, highlljipophilicity, and tends to accumulate in body
fat. Manufacture of dieldrin in the United States was suspended in 1974 (Sittig,
1985; National Research Council, 1977).

21



Table 1. Physical and chemical properties and environmental significance of selected trace elements and

organic compounds detected in streambed samples from Green Pond Brook, Picatinny Arsenal--Continued

Compound or element

Physical and chemical properties, and common uses of compound

Heptachlor
Heptachlor epoxide

PCB’s
(Polychlorinated biphenyls)

Diazinon

Malathion

Mirex

INSECTICIDES--Continued
Organochlorine Insecticides--Continued

Waxy solid, used as an insecticide for termite and cotton boll weevil control (Sittig,
1985; Windholz and others, 1976).

Degradation product of heptachlor, and more acutely toxic than heptachlor (Sittig,
1985; Verschueren, 1983).

PCB’s (aroclors) are light, straw-colored liquids, formed by the chlorination of
di;{henyl rings. Although 209 substitutions of chlorine for hydrogen are possible,
including all isomers, the industrially significant products are those containing 21,
42,48, 54, 60 percent chlorine by weight (Sax, 1974). PCB’s are nearly inert
chemically (Sittig, 1985). Used as insulation for electric cable, wire, and
condensers, and as a heat-transfer fluid. They are stable, nonflammable
thermoplastics (Sitti%, 1985). Technical PCB can contain contaminants including
?rOIYCh orinated naphthalenes and dibenzofurans. The solubilities in water range

om 2 to 250 mg/L, depending on the specific aroclor (Windholz and others,
1976).

Organophosphorus Insecticides

Colorless liquid, solubility of 40 mg/L in water (Verschueren, 1983). Used as a
pesticide for crops, domestic animals, lawns and gardens (Sittig, 1985).

Brown to yellow liquid, slightly soluble in water. Used as an insecticide for flies,
mosquitoes, lice, aphids, mites, and spiders (Sittig, 1985; Windholz and others,
1976).

White crystal, practically insoluble in water; degrades to kepone in soil. Used as
an insecticide tor control of fire ants, and as a fire retardant for plastics, clothing,
rubber, paint, and electrical goods (Sittig, 1985; Verschueren, 1983; Windholz and
others, 1976).
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Table 2. Results of analyses of streambed samples from Picatinny Arsenal for selected trace elements, 1989-90

{All constituents are recoverable from bottom material, except arsenic and selenium, which are total in bottom material;
concentrations in micrograms per gram; <, less than]

Arsenic Cadmium Chromium Cobalt Copper Lead Manganese Zinc Selenium  fron Mercury
Site Date  1(01003) (01028) (01029) (01038) (01043) (01052) (01053) (01093) (01148) (01170)  (71921)

170 09-04-90 11 1 <10 <10 30 20 700 90 <1 4,500 0.02
310  09-04-90 6 <1 10 <10 30 110 1,100 150 <1 12,000 .81
320  09-04-90 40 <1 <10 <10 40 20 520 10 <1 19,000 .08
330  08-22-89 5 7 10 20 40 400 70 <1 8,100 .16
340 09-04-90 30 5 30 50 1,100 90 430 1,400 <1 25,000 9.90
360  08-31-89 9 2 60 30 70 140 170 150 <1 12,000 32
380  08-23-89 4 1 10 <5 4 50 1,200 70 <1 9,000 .14
390  09-05-90 1 <1 <10 <10 60 50 120 50 <1 4,700 22
400  08-31-89 13 7 20 <5 130 210 470 340 <1 27,000 28
410A 09-05-90 3 3 <10 <10 9,400 330 290 720 <1 7,600 11
410B  09-05-90 7 <1 10 <10 3,400 320 220 480 <1 6,900 .20
410C 09-05-90 2 <1 <10 <10 30 <10 370 20 <1 3,800 .02
420  08-22-89 7 6 90 20 270 180 740 240 <1 21,000 5.80
430  08-22-89 4 1 6 <5 30 20 920 70 <1 6,600 33
450  08-22-89 3 1 4 <5 20 10 190 60 <1 5,000 .14
470  08-22-89 3 1 5 <5 20 20 230 60 <1 7,200 15
490  08-22-89 2 2 7 <5 40 10 100 80 <l 6,300 27
505  09-04-90 6 <1 <10 <10 10 30 270 70 <1 4,900 .07
520  09-04-90 5 <1 <10 10 10 10 220 80 <1 3,700 1.00
530  09-05-90 3 <1 <10 <10 520 30 230 90 <1 5,300 A2
540  08-31-89 4 <1 5 <5 10 30 310 %0 <1 3,600 . .08
560  09-04-90 5 18 50 10 180 120 510 240 <1 4,200 23
580  08-23-89 7 6 50 <5 50 120 230 200 <1 8,700 .20
590A  09-04-90 3 8 210 <10 80 70 190 230 <1 6,900 .09
590B 09-04-90 2 8 240 <10 120 20 71 290 <1 5,300 .07
590C 09-04-90 2 5 170 <10 70 20 35 170 <1 3,800 .02
595  08-31-89 12 450 2,400 10 1,600 400 3,500 1,700 <1 17,000 32
600  08-22-89 3 5 80 <5 30 <10 140 60 <1 6,000 23
610  08-22-89 3 1 8 <5 10 <10 150 40 <1 7,400 .07
620  08-22-89 5 2 10 10 30 110 540 330 <1 7,700 .04
630  08-22-89 4 <1 4 <5 1 10 40 <10 <1 <10 .06
640  09-05-90 120 7 370 40 270 240 2,100 480 <1 170,000 1.00
650  08-22-90 5 10 <5 20 <10 120 60 <1 5,400 17
690  09-04-90 2 <1 <10 <10 5 <10 60 30 <1 1,300 .05
710  08-23-89 1 5 <5 8 <10 70 30 <1 5,100 .04
730  08-23-89 3 4 20 <5 20 <10 190 70 <1 6,600 .14
760  08-23-89 1 1 10 <5 20 10 240 40 <1 7,500 .06
800  08-23-89 6 6 30 <5 40 20 1,500 80 <1 6,200 37
820  08-31-89 6 4 40 <5 770 50 110 3,100 <1 9,400 3.1
840  08-23-89 2 12 50 10 200 70 240 240 <1 1,200 .40
850  09-05-90 7 3 30 <10 580 50 190 180 <1 10,000 27
890  08-23-89 4 3 20 <5 150 30 50 70 <1 6,000 .14
920  08-31-89 3 1 6 <5 40 <10 90 <10 <1 3,700 .03
930  09-05-90 2 1 10 <10 20 20 320 70 <1 43,000 .03
960  09-05-90 2 <l <10 <10 180 170 190 50 <1 4,100 .02

! Constituent-analysis code used by U.S. Geological Survey National Water Quality Laboratory
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Downstream from this site, the deposit of sand and gravel is absent and, at site 420, the streambed
material consists only of organic muck. Elevated concentrations of chromium, copper, lead, and mercury
were detected at this site. Atsite 430, located near Farley Avenue, the streambed material consists of gravel
and cobbles, and streamflow velocity is high; consequently, trace elements would not be expected to
accumulate here. At this site, concentrations of most constituents determined were similar to those found
in uncontaminated reaches of the stream.

The concentrations of most constituents present in samples collected from Ninth Street to Farley
Avenue were higher than those typically found in sediments in Green Pond Brook. The contaminants
found in streambed samples from this area could be derived from any of a number of possible sources.
Many buildings that contain laboratory and research facilities and storage areas are found in this part of the
arsenal. Maximum concentrations were as follows: arsenic, 30 pg/g (site 340); chromium, 60 pg/g (site
360); cobalt, 50 ug/g (site 340); copper, 9,400 ug/g (site 410A); lead, 330 ug/g (site 410A); zinc, 1,400 ug/g
(site 340); and mercury, 9.90 pg/g (site 340).

Streambed material in the second area, Bear Swamp Brook from the building 24 area downstream
to Green Pond Brook, consists of gravel, sand, and silt. The surrounding area is classified as urban land and
artificial fill (Eby, 1976; Stanford, 1989). This area includes sample sites 560 through 595. The channel
downstream from Farley Avenue has been straightened and relocated. Concentrations of most trace
elements determined in streambed samples from site 540, about 800 ft upstream from Farley Avenue, were
near or less than the reporting limit for the chemical- analysis method used. Concentrations of 10 of the 11
constituents determined in samples from site 560, 100 ft downstream from building 24, were greater than
those in samples from site 540 (table 2). Concentrations of many of the trace elements in samples from sites
580 and 590A were lower than concentrations at site 560 but, nevertheless, were greater than those detected
in samples collected from the streambed in uncontaminated reaches.

At the site farthest downstream on Bear Swamp Brook (site 595), a streambed sample was collected
from a small pool near building 41. This pool and a catch basin immediately downstream from it were
constructed to reduce the velocity of the brook and allow sediments to settle out of the water column.
Therefore, accumulation of contaminants sorbed to the sediment particles would be expected at this site.
Concentrations of many of the trace elements found at the arsenal, including cadmium, chromium, lead,
and mercury, were highest at site 595.

Concentrations of many constituents determined in samples from the building 24 area downstream
to Green Pond Brook were higher than in samples collected from the uppermost reach of Bear Swamp
Brook. This section of the arsenal is developed extensively and includes many industrial facilities, such as
machine shops, metal-etching and plating facilities, and research laboratories. Maximum concentrations in
this area were as follows: cadmium, 450 pg/g; chromium, 2,400 ug/g; copper, 1,600 ug/g; lead, 400 pg/g;
zinc, 1,700 pg/g; and mercury, 32 pg/g; all at site 595.

The third area, Green Pond Brook from the open burning area downstream to the dam near
building 1178, covers stations 114 through 133 (pl. 1) and sampling sites 800 through 890 (pl. 2). The
streambed in much of this reach consists of laminated very fine-grained sand, silt, and clay. Streambed
material in the reach extending from station 130 through station 133, which includes site 890, consists of
coarse sand and gravel. The channel has been straightened throughout this reach. Concentrations of
several constituents appeared to be higher than those typically found in Green Pond Brook. At site 800,
adjacent to the northwestern corner of the open burning area, concentrations of most trace elements
determined, although relatively low, were greater than those at site 760 (table 2). At site 820, concentrations
of most trace elements determined were greater than those measured in samples from site 800;
concentrations of copper, zinc, lead, and mercury were high. At sites 840 and 850, concentrations of most
trace elements determined were lower than those detected at sites 800 and 820 at the open burning area.
The farthest downstream sampling site in this area (site 890) is just downstream from a small dam near
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building 1178. Concentrations of trace elements at this site were lower than those at the adjacent upstream
site, as expected, because of the presence of coarse streambed material and the increase in streamflow
velocity downstream from the dam.

Concentrations of many constituents present in samples from the open burning area downstream
to the dam near building 1178 were higher than those typically found in sediments in Green Pond Brook.
This part of the arsenal contains several inactive landfills; the open burning area, where soils are known to
be contaminated with heavy metals (Benioff and others, 1991; Frew and others, 1989); and a pyrotechnic
test area west of Green Pond Brook. Maximum concentrations in samples from the area described above
were as follows: chromium, 50 pug/g and lead, 70 ng/g (site 840); and copper, 770 ug/g, mercury, 3.1 pg/g,
and zinc, 3,100 ug/g (site 820).

In order to determine the vertical extent of contamination, two locations were selected at which
samples were collected from different depths below the streambed surface. At each site, three subsamples
were collected from depths of about 0, 1, and 2 ft below the streambed (sites 410A, 410B, and 410C,
respectively, and sites 590A, 590B, and 590C, respectively). Results of analyses for trace elements indicate
a decrease in concentration with depth at both locations. For example, the concentrations of copper were
9,400, 3,400, and 30 pg/g and the concentrations of zinc were 720, 480, and 20 pg/g at sites 410A, 410B, and
410C, respectively (table 2). At sites 590A, 590B, and 590C, concentrations of iron were 6,900, 5,300, and
3,800 ng/g, respectively. At both locations, the maximum concentrations of five of the nine constituents
detected in concentrations greater than the method reporting limit were measured in the sample from the
shallowest site. Three of nine constituents were found in the highest concentrations at the intermediate
depth, and only one constituent was found in the highest concentration at the 2-ft depth.

At both locations, the concentrations of most constituents in the deepest sample (2 ft) were
comparable to those measured in streambed samples collected from relatively uncontaminated areas. At
site 590C, concentrations of chromium (170 pg/g) and zinc (170 ug/g) were not significantly lower than
those measured in samples from shallower depths. At site 410C, the concentrations of all constituents
determined were at or near the reporting limits.

The zone in which concentrations of trace elements were elevated at both locations was confined
to relatively shallow sediments, indicating that migration of constituents to more than 2 ft below the
streambed surface has been minimal. Even at site 590, located in a reach where the stream is losing under
normal flow conditions (Sargent and others, 1990), few constituents were found in concentrations greater
than the reporting limit at a depth of 2 ft beneath the streambed.

Organic Compounds

Streambed samples from 45 locations were analyzed at the USGS National Water Quality
Laboratory for base/neutral- and acid-extractable compounds, organochlorine and organophosphorus
insecticides, and PCB's. The results of these analyses, listed in downstream order of sampling site, are
presented in appendix 2.

As with the trace elements, three areas were identified in which streambed samples contained
significant concentrations of organic compounds. These areas do not coincide exactly with those in which
high concentrations of trace elements were found, although they overlap. The areas are (1) Green Pond
Brook from the area near the outflow of Picatinny Lake downstream to Farley Avenue (site 310 to site 420),
(2) Bear Swamp Brook from the area near building 241 downstream to the confluence with Green Pond
Brook (site 540 to site 595), and (3) Green Pond Brook from the open burning area downstream to the dam
near building 1178 (site 800 to site 890) (pl. 2).

The streambed material in the first area, Green Pond Brook from below Picatinny Lake

downstream to Farley Avenue, consists of boulders and gravel between stations 0 and 9 and organic muck
overlying till deposits from station 9 to station 18 (Stanford, 1989). No geophysical survey was conducted
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from station 0 to station 11 because access to the brook was limited. The rest of this area, stations 18 to 41,
is described in the previous section. Most of the organic compounds detected in this area were PAH's. At
site 310, just downstream from the outflow of Picatinny Lake, concentrations of PAH's and polychlorinated
naphthalenes were elevated even though the streambed material is coarse and contaminants theoretically
would not be likely to accumulate. Streambed samples from site 320 contain relatively little organic
contamination, although three constituents were detected at low concentrations. Streambed samples from
site 330, the first site downstream from Picatinny Lake at which the streambed consists of organic muck,
contained many of the same PAH's found at site 310 in addition to high concentrations of mirex and PCB's.
Samples from the remaijning sites in this area, including sites 340 to 420, also contained detectable
concentrations of PAH's, PCB's, polychlorinated naphthalenes, and several insecticides; however, the
concentrations and the frequency of detection were consistently lower at these sites than at sites 310 and
330. Maximum concentrations of selected constituents detected were benzo (b) fluoranthene, 1,200 pug/kg,
and benzo (a) pyrene, 1,400 pg/kg (site 310); and flouranthene, 3,400 pg/kg, phenanthrene, 2,000 ug/kg,
pyrene, 2,500 ug/kg, and chrysene, 1,700 ug/kg (site 330) (app. 2). One explosive compound, 2,4-
dinitrotoluene (240 pg/kg), was detected at site 340.

Several insecticides, including chlordane, DDD, DDE, and DDT, were detected frequently at low
concentrations (from 0.2 to 96 pg/kg) in the streambed samples. Mirex was detected at a concentration of
6,500 pg/kg at site 330. PCB's and polychlorinated naphthalenes also were detected, at maximum
concentrations of 870 pg/kg (at site 420) and 320 pg/kg (at site 340), respectively (app. 2).

Streambed samples from the second area, Bear Swamp Brook from the area near building 241
downstream to Green Pond Brook, generally contained the same constituents (mostly PAH's) that were
found in the first area, and at similar concentrations. Unlike the trace elements in this area, organic
compounds were detected in the highest concentrations at site 540, located upstream from building 24 near
building 241, and downstream at site 595. At site 540, 10 PAH's were detected at concentrations greater
than 1,000 pg/kg. Maximum concentrations of organic constituents found in streambed samples from Bear
Swamp Brook were benzo (b) fluoranthene, 1,200 pg/kg, benzo (a) pyrene, 1,400 ug/kg, chrysene,

2,700 pg/kg, fluoranthene, 1,800 pg/kg, phenanthrene, 3,500 ug/kg, pyrene, 1,200 ug/kg, and benzo (a)
anthracene, 2,100 pg/kg (site 540); and bis (2-ethylhexyl) phthalate, 4,500 pg/kg (site 595). Two
insecticides, chlordane and DDD, and PCB's were detected at high concentrations in this reach of the
channel, with maximum concentrations of 71, 130, and 4,400 pg/kg, respectively (app. 2).

The constituents found in the third area, Green Pond Brook at the open burning area downstream
to the dam near building 1178 (stations 114 to 133, pl. 1), are the same as those found in the first and second
areas, with a few exceptions. Two explosive compounds, 2,4- and 2,6-dinitrotoluene, were detected in
streambed samples from site 820 at concentrations of 2,700 and 270 ug/kg, respectively (app. 2). Atsite 800,
no base/neutral- or acid- extractable compounds were detected, although several insecticides, including
chlordane and mirex, were detected at low concentrations. At sites 820 and 850, located adjacent to and
downstream from the open burning area, high concentrations of base /neutral- and acid-extractable
compounds, including many PAH's, naphthalenes, and phthalate compounds, and PCB's, were detected.
The streambed sample from site 890 contained no organic compounds at concentrations greater than the
method reporting limit, except for the presence of low concentrations of several insecticides and PCB's.

As described earlier for trace elements, samples were collected from different depths below the
streambed surface at two locations and analyzed for organic compounds. At each location, three
subsamples were collected from depths of 0, 1, and 2 ft below the streambed surface to determine the
vertical extent of contamination. Results of analyses for organic compounds indicated a decrease in
concentration with depth at both sites for all constituents but one that were detected in concentrations
greater than the method reporting limit. At sites 410A, 410B, and 410C, mirex was detected at
concentrations of 60, 83, and <1 ug/kg, respectively. Of the nine compounds detected in the shallowest
samples at both sites, only one (PCB's) also was detected in the deepest samples. PCB's were detected at
concentrations of 260, 50, and 28 pg/kg at sites 590A, 590B, and 590C, respectively.
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Like trace elements, organic compounds found at both locations were confined to relatively
shallow sediments. The physical and chemical properties of the constituents determined, such as their low
solubilities in water, have prevented them from migrating more than about 1 ft below the streambed.

Areas of less significant contamination than the three areas discussed above, in which only a few
compounds were detected in high concentrations or in which constituents were confined to small areas,
include site 640, a drainage ditch near buildings 70 and 71; site 650, downstream from the sewage-treatment
plant; site 170, about 1,400 ft upstream from Picatinny Lake; and site 710, a drainage ditch near Parker Road.

Streambed material at site 640 consists of fine-grained sand to silt and organic muck (including
naturally occurring organic material, such as fluvic and humic compounds). Contaminants entering the
drainage ditch from surface runoff would be expected to accumulate in this area because of the composition
of the streambed material. High concentrations of several trace elements were detected here, including
arsenic (120 pg/g), chromium (370 pg/g), lead (240 pg/g), and mercury (1.0 ug/g) (table 2). A possible
source of contamination at this site is the building 95 area, where the presence of elevated concentrations
of metals and volatile organic compounds has been documented (Sargent and others, 1994).

At site 650, streambed material consists of medium to coarse sand that contains elevated
concentrations of several PAH's, including chrysene (1,200 pg/kg), pyrene (280 pg/kg), and benzo (a)
anthracene (880 pug/kg). Contaminants at this site may be the result of past activities at the sewage-
treatment plant, inasmuch as PAH's commonly are found in sewage sludge (Verschueren, 1983).

Streambed samples from site 170 contained elevated concentrations of arsenic (11 pg/g),
polychlorinated naphthalenes (670 pg/kg), two plasticizers, (bis (2 ethylhexyl) phthalate (2,500 ug/kg) and
di-n-butyl phthalate (440 pg/kg)), and 2,4-dinitrotoluene (520 pug/kg). Streambed samples from site 710
contained elevated concentrations of PAH's, including chrysene (2,600 ug /kg), fluoranthene (1,000 pg/kg),
and DDT (56 pg/kg). No possible sources of these compounds at these sites have been identified.

SURFACE-WATER QUALITY

Surface-water samples were collected at 15 sites on Green Pond Brook and its tributaries (pl. 2)
from December 2, 1983, to August 6, 1990. Samples were analyzed for physical and chemical properties,
major ions, nutrients and organic carbon, trace elements, volatile organic compounds, organochlorine
insecticides, and PCB's. A large proportion of the available surface-water-quality data consists of results of
analyses for volatile organic compounds of surface-water samples from three sites studied during the
investigation of surface-water contamination in the area of building 24 (Sargent and others, 1990). Fifteen
surface-water samples were collected during this period at two sites--Green Pond Brook at Farley Avenue
(site 430) and Green Pond Brook at First Street (site 600); 14 surface-water samples were collected at the
third site, Green Pond Brook at Wharton (site 920). One to four surface-water samples were collected at
each of the remaining 12 sites during 1983-90.

Results of analyses of surface-water samples for inorganic and organic constituents are shown in
appendix 3. Concentrations of two inorganic constituents, iron and manganese, exceeded USEPA
secondary maximum contaminant levels® (U.S. Environmental Protection Agency, 1988c). The maximum
concentrations of iron and manganese were 970 and 230 pg/L, respectively. High concentrations of iron
and manganese have been found in both ground water and surface water at the arsenal and are considered
to be typical of this area (Sargent and others, 1986). Aquifer and streambed material may be coated with

3 Secondary Maximum Contaminant Level: Contaminants that affect the aesthetic quality of drinking
water. Athigh concentrations or values, health implications as well as aesthetic degradation may also exist.
Secondary Maximum Contaminant Levels are not Federally enforceable but are intended as guidelines for
the States. (U.S. Environmental Protection Agency, 1988¢)
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hydrous iron and manganese oxides, which can contribute iron under the reducing conditions that exist at
the arsenal. USEPA secondary maximum contaminant levels for iron and manganese are 0.3 and
0.05 mg/L, respectively.

Results of analyses of surface-water samples for organic compounds indicate that no constituents
exceeded USEPA primary or secondary maximum contaminant levels* (U.S. Environmental Protection
Agency, 1988a; U.S. Environmental Protection Agency, 1988c). Maximum detected concentrations of
selected organic compounds are as follows: trichloroethylene, 3.8 ug/L; cis- and trans-1,2-
dichloroethylene, 11 ng/L; tetrachloroethylene, 4.6 ug/L; mirex, 2.0 pg/L; chloroform, 1.9 ug/L; and
bromodichloromethane, 0.3 pg/L.

Results of analyses indicate that the concentrations of four of these compounds--trichloroethylene,
chloroform, and cis- and trans-1,2- dichloroethylene--increased slightly from Farley Avenue (site 430) to
First Street (site 600) (pl. 2), probably as a result of the inflow of ground water from the contaminant plume
near building 24 (Sargent and others, 1990). At site 600, trichloroethylene was detected in 8 of 14 samples
at concentrations ranging from 1.0 to 3.8 pg/L, and cis- and trans-1,2- dichloroethylene were detected in 8
of 14 samples at concentrations ranging from 2.0 to 11 ug/L. Three organic compounds, trichloroethylene,
tetrachloroethylene, and mirex, were detected at or upstream from Farley Avenue (sites 310 and 430).

The concentration of volatile constituents is reduced in the fast- flowing reaches of the brook in the
southern end of the arsenal by volatilization and dilution by surface-water and ground-water inflow. At
Green Pond Brook at Wharton (site 920), about 200 ft upstream from the location where the brook exits the
arsenal, only cis- and trans-1,2- dichloroethylene were detected at concentrations greater than 3 pug/L.
Dichloroethylene was detected in 6 of 13 samples at concentrations ranging from 1.0 to 4.2 ng/L.

SUMMARY AND CONCLUSIONS

In order to document the quality of water in Green Pond Brook and its tributaries, and to determine
the distribution of inorganic and organic contaminants in streambed materials, 45 streambed samples were
collected during 1989-90. Samples were analyzed for trace elements, base/neutral- and acid-extractable
compounds, organochlorine and organophosphorus insecticides, PCB's, and polychlorinated
naphthalenes. Results of analyses of surface-water and streambed samples collected by the U.S. Geological
Survey as part of other studies during 1983-90 also are presented.

A geologic and geophysical survey, including field mapping and electromagnetic-conductivity and
natural-gamma-ray studies, was conducted to determine the distribution of streambed and substreambed
sediment types and particle sizes. Results indicate that the substreambed deposits consist of the following;:
gravel and boulders, stations 0 to 8; organic muck, stations 9 to 25; 0 to 5 in. of debris over organic muck,
stations 25 to 34; organic muck, stations 34 to 41; medium sand and silt, stations 41 to 44; organic muck,
stations 44 to 50; laminated medium sand, silt, and clay, stations 50 to 54; organic muck, stations 54 to 56;
laminated medium sand, silt, and clay, stations 56 to 63; organic muck, stations 63 to 67; laminated very fine
sand, silt, and clay, stations 67 to 130; coarse sand and gravel, stations 130 to 135; and boulders and cobbles,
stations 135 to 145. The particle size of streambed material determines, in part, where contaminants
accumulate. Sediments that consist of fine-grained material, contain large concentrations of natural organic
material, and are located in reaches of the channel where streamflow velocities are low have a greater
capacity to store contaminants than do coarse-grained sediments that contain little organic material and are
located in reaches where streamflow velocities are high.

4 Maximum Contaminant Level: Enforceable, health-based regulation that is to be set as close to the
Maximum Contaminant Level Goal as is feasible. The definition of feasible means the use of best technol-
ogy, treatment techniques, and other means that the Administrator of USEPA finds, after examination for
efficacy under field conditions and not solely under laboratory conditions, are generally available (taking
cost into consideration). (U.S. Environmental Protection Agency, 1988a)
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Samples of streambed material from two areas in Green Pond Brook and one area in Bear Swamp
Brook contained concentrations of organic and (or) inorganic constituents greater than those typically
found at the arsenal: (1) Green Pond Brook from the area near the outflow of Picatinny Lake downstream
to Farley Avenue, (2) Bear Swamp Brook from the area near building 241 downstream to the confluence
with Green Pond Brook, and (3) Green Pond Brook from the open burning area downstream to the dam
near building 1178. Trace elements detected and maximum concentrations determined include arsenic
(120 ng/g), chromium (2,400 ng/g), lead (400 pg/g), copper (9,400 ug/g), mercury (32 ug/g), and zinc
(3,100 pg/g). Base/neutral- and acid-extractable compounds detected include benzo (b) fluoranthene
(1,200 ug/kg), benzo (a) pyrene (1,400 pg/kg), flouranthene (3,400 ug/kg), phenanthrene (3,500 ug/kg),
pyrene (2,500 ug/kg), and chrysene (2,700 pg/kg).

Results of chemical analyses of sediments at and beneath the streambed surface at two locations
indicate that concentrations of organic and inorganic constituents decreased with depth. PCB's were the
only organic compounds detected at a depth of 2 ft below the streambed, and most inorganic constituents
detected at this depth were present at concentrations at or near the reporting limit.

Results of analyses of surface-water samples collected at 15 sites in Green Pond Brook and its
tributaries during 1983-90 indicate that several volatile organic compounds enter the brook as a result of
the inflow of ground water from the contaminant plume at building 24. Constituents detected and
maximum concentrations determined include trichloroethylene, 3.8 ug/L; tetrachloroethylene, 4.6 ug/L;
and cis- and trans-1,2- dichloroethylene, 11 pg/L. Volatilization probably removes volatile organic
compounds in the steep, fast-flowing reaches of the brook before the water leaves the arsenal property. No
constituents determined in surface-water samples were detected in concentrations greater than U.S.
Environmental Protection Agency primary drinking-water regulations. Iron and manganese were detected
in concentrations greater than U.S. Environmental Protection Agency secondary drinking-water
regulations.
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Appendix 1. Results of analyses of streambed sampies for selected trace elements, base/neutral- and acid extractable
compounds, organochlorine and organophosphorus insecticides, and other organic compounds, 1983-84

[All constituents are recoverable from bottom material, except arsenic and selenium, which are total in bottom material; concentrations in micrograms
per kilogram, except as noted; —, constituent not determined; <, less than; ug/g, micrograms per gram; PCN’s, polychlorinated naphthalenes]

Arsenic Boron Cadmium Chromium Cobalt Copper Lead Manganese  Strontium
(ng/e) (ng/e) (ng/p) (ng/p) (ng/p) (ug/e) (ng/g) (ng/p) (ng/®)
Site Date 1(01003) (01023) (01028) (01029) (01038) (01043) (01052) (01053) (01083)
60 06-05-84 1 <10 2 7 20 100 30 510 20
120 12-02-83 <1 <10 <1 4 10 4 20 87 1
06-05-84 1 <10 <1 5 20 4 30 830 3
180 12-02-83 <1 50 9 20 30 280 180 120 20
06-05-84 2 <10 3 4 20 100 <10 300 5
330 06-05-84 1 <10 <1 4 10 8 20 200 8
410 12-02-83 <1 10 35 30 10 16,000 2,900 340 30
06-06-84 1 <10 4 10 20 3,800 340 480 20
430 06-06-84 <1 <10 <1 9 10 240 60 140 10
450 12-02-83 <1 10 1 10 10 40 30 360 6
06-05-84 1 <10 <1 3 10 20 10 110
510 12-02-83 <1 10 <1 5 20 20 30 200 10
06-05-34 <1 <10 <1 5 20 20 30 160 30
550 12-02-83 1 10 20 70 10 170 210 120 6
06-05-84 2 <10 10 90 20 110 20 120 4
580 12-02-83 <1 10 10 50 <10 50 30 29 3
06-05-84 2 <10 200 610 40 490 340 110 10
595 12-02-83 <1 10 29 240 10 170 60 300 9
06-05-84 1 <10 11 160 10 80 60 170 8
600 12-02-83 <1 <10 3 40 <10 20 20 84 2
06-06-84 1 <10 <1 20 10 10 10 50 2
630 12-02-83 <1 10 1 10 10 20 20 100 4
06-06-84 1 <10 <1 8 10 8 <10 n 2
870 12-02-83 <1 <10 1 10 10 30 20 68 4
06-06-84 <1 <10 2 20 20 1,500 120 110 7
920 12-02-83 <1 <10 1 9 <10 20 10 48 1
06-06-84 1 <10 <1l 7 10 10 10 80 2

Benzo(b)  Benzo (k)

Zinc Aluminum Selenium Iron Acenaph- Acenaph- Anthra- fluoran- fluoran-
(ng/e) (ng/e) (ng/e) (ng/e) thylene thene cene thene thene

Site Date (01093) (01108) (01148) (01170) (34203) (34208) (34223) (34233) (34245)
60 06-05-84 130 3,500 <1 7,700 <200 <200 <200 <400 <400
120 12-02-83 40 1,700 <1 6,300 - -- - - -
06-05-84 100 1,300 <1 12,000 <200 <200 <200 <400 <400
180 12-02-83 380 11,000 <1 13,000 - - - - -
06-05-84 120 50 5 1,400 <200 <200 <200 <400 <400
330 06-05-84 60 2,200 <1 12,000 <200 <200 <200 <400 <400
410 12-02-83 7,100 2,500 <1 13,000 - - -- - -
06-06-84 1,100 3,800 2 15,000 <200 <200 510 590 <400
430 06-06-84 120 2,400 <1 8,000 <200 <200 430 690 <400
450 12-02-83 70 3,400 <1 8,300 - - - - -
06-05-84 40 940 1 3,200 <200 <200 <200 <400 <400
510 12-02-83 50 2,900 <1 6,400 -- - -- - -
06-05-84 30 - <1 4,700 <200 <200 <200 <400 <400
550 12-02-83 130 2,400 <1 3,700 - -- -- - -
06-05-84 120 240 3 460 <200 200 380 580 <400
580 12-02-83 110 2,100 <1 2,100 - - -- - -
06-05-84 990 4,200 6 11,000 <200 <200 290 640 <400
595 12-02-83 390 3,400 <1 7,400 - - - - --
06-05-84 230 2,100 1 6,600 <200 <200 <200 <400 <400
600 12-02-83 40 1,500 <1 .6,500 -- - - -- --
06-06-84 40 1,700 <1 5,800 <200 <200 <200 <400 <400
630 12-02-83 50 3,300 <1 8,600 - - - - -
06-06-84 30 2,100 <1 6,500 <200 <200 <200 <400 <400
870 12-02-83 40 2,700 <1 5,800 - - - - -
06-06-84 590 2,500 <1 8,700 <200 <200 <200 <400 <400
920 12-02-83 30 2,000 <1 5,100 - - - - -
06-06-84 30 2,100 <1 5,400 <200 <200 <200 <400 <400
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Appendix 1. Results of analyses of streambed samples for selected trace elements, base/neutral- and acid extractable
compounds, organochlorine and organophosphorus insecticides, and other organic compounds, 1983-84--Continued

Bis (2-
Bis (2- Bis (2- chloro- N-Butyl
Benzo chloro- chloro- iso- benzyl Diethyl Dimethy
(a) ethyl) ethoxy) propyl) phthal- phthal- phthal- Fluor-
pyrene ether methane ether ate Chrysene ate ate anthene Fluorene
Site Date (34250) (34276) (34281) (34286) (34295) (34323) (34339) (34344) (34379) (34384)
60 06-05-84 <400 <200 <200 <200 <200 <200 <200 <200 <200 <200
120 12-02-83 -- - - - -- - -- - - -
06-05-84 <400 <200 <200 <200 <200 <200 <200 <200 <200 <200
180 12-02-83 - - - - -- - -- - -- -
06-05-84 <400 <200 <200 <200 <200 <200 <200 <200 <200 <200
330 06-05-84 <400 <200 <200 <200 <200 <200 <200 <200 360 <200
410 12-02-83 - - - - -- - - - -- -
06-06-84 880 <200 <200 <200 <200 400 200 <200 860 350
430 06-06-84 700 <200 <200 <200 <200 400 <200 <200 1,600 <200
450 12-02-83 - - - - -- - -- - -- -
06-05-84 <400 <200 <200 <200 <200 <200 <200 <200 <200 <200
510 12-02-83 - - - - -- - -- - -- -
06-05-84 <400 <200 <200 <200 <200 <200 <200 <200 <200 <200
550 12-02-83 - - - - -- - -- - - -
06-05-84 320 <200 <200 <200 <200 280 <200 <200 1,300 190
580 12-02-83 - - -- - -- - -- - - -
06-05-84 480 <200 <200 <200 <200 <200 <200 <200 1,300 <200
595 12-02-83 - - - - - - - - - -
06-05-84 <400 <200 <200 <200 <200 <200 <200 <200 310 <200
600 12-02-83 - - - - -- - - - -- -
06-06-84 <400 <200 <200 <200 <200 <200 <200 <200 440 <200
630 12-02-83 -- - - - - - - - -- -
06-06-84 <400 <200 <200 <200 <200 <200 <200 <200 <200 <200
870 12-02-83 - -- - - - - -- - -- -
06-06-84 <400 <200 <200 <200 <200 <200 <200 <200 <200 <200
920 12-02-83 - - - - - - -- - -- -
06-06-84 <400 <200 <200 <200 <200 <200 <200 <200 <200 <200
Hexa- N-
chloro- Indeno Nitro- N-Nitro N-Nitro Para-
cyclo- Hexa- (1,2,3- sodi-N- -sodi- -sodi- chloro-
penta- chloro- cd) Iso- propyl- phenyl- methyl- Naph- Nitro- meta-
diene ethane pyrene phorone amine amine amine thalene benzene cresol
Site Date (34389) (34399) (34406) (34411) (34431) (34436) (34441) (34445) (34450) (34455)
60 06-05-84 <200 <200 <200 <200 <200 <200 <200 <200 <200 <600
120 12-02-83 - -- - - - - - - -- -
06-05-84 <200 <200 <200 <200 <200 <200 <200 <200 <200 <600
180 12-02-83 - -- - -- - - - - -- -
06-05-84 <200 <200 <200 <200 <200 <200 <200 <200 <200 <600
330 06-05-84 <200 <200 <200 <200 <200 <200 <200 <200 <200 <600
410 12-02-83 - - - - - - - - -- -
06-06-84 <200 <200 1,800 <200 <200 460 <200 390 <200 <600
430 06-06-84 <200 <200 870 <200 <200 210 <200 <200 <200 <600
450 12-02-83 - - - -- -- - - - - -
06-05-84 <200 <200 <200 <200 <200 <200 <200 <200 <200 <600
510 12-02-83 - - -- -- -- -- -- - - --
06-05-84 <200 <200 <200 <200 <200 <200 <200 <200 <200 <600
550 12-02-83 - - - -- -- - - - - --
06-05-84 <200 <200 1,200 <200 <200 <200 <200 <200 <200 <600
580 12-02-83 - - - - - - - - - -
06-05-84 <200 <200 520 <200 <200 <200 <200 <200 <200 <600
595 12-02-83 - - - - -- - - - - -
06-05-84 <200 <200 <200 <200 <200 <200 <200 <200 <200 <600
600 12-02-83 - - - - -- - - - -- --
06-06-84 <200 <200 <200 <200 <200 <200 <200 <200 <200 <600
630 12-02-83 - - - -- -- - - - -- -
06-06-84 <200 <200 <200 <200 <200 <200 <200 <200 <200 <600
870 12-02-83 - - - -- -- - - - -- --
06-06-84 <200 <200 <200 <200 <200 <200 <200 <200 <200 <600
920 12-02-83 - - - - - - - - -- -
06-06-84 <200 <200 <200 <200 <200 <200 <200 <200 <200 <600
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Appendix 1. Results of analyses of streambed samples for selected trace elements, base/neutral- and acid extractable
compounds, organochlorine and organophosphorus insecticides, and other organic compounds, 1983-84--Continued

1,24- 1.2,5,6-
Benzo Benzo 1,2-Di- Tri- Dibenz- 1,3-Di- 1,4-Di- 2-Chloro-
Phenan- (g.h,i) (a) an- chloro- chloro- anthra- chloro- chloro- naph-
threne Pyrene perylene thracene benzene benzene cene benzene benzene thalene
Site Date (34464) (34472) (34524) (34529) (34539) (34554) (34559) (34569) (34574) (34584)
60 06-05-84 <200 <200 <400 <200 <200 <200 <400 <200 <200 <200
120 12-02-83 -~ - - - - - - -- - --
06-05-84 <200 <200 <400 <200 <200 <200 <400 <200 <200 <200
180 12-02-83 - - - - - - - -- - --
06-05-84 <200 <200 <400 <200 <200 <200 <400 <200 <200 <200
330 06-05-84 410 250 <400 <200 <200 <200 <400 <200 <200 <200
410 12-02-83 - - - - - - - - - -
06-06-84 2,000 650 1,700 370 <200 <200 610 <200 <200 <200
430 06-06-84 1,400 1,200 1,900 320 <200 <200 <400 <200 <200 <200
450 12-02-83 - - - - - - - - - -
06-05-84 <200 <200 <400 <200 <200 <200 <400 <200 <200 <200
510 12-02-83 - - - - - - - - - -
06-05-84 <200 <200 <400 <200 <200 <200 <400 <200 <200 <200
550 12-02-83 - - - - - - - - ~ -
06-05-84 1,500 920 660 200 <200 <200 <400 <200 <200 <200
580 12-02-83 - - -~ - -- -- - - - -
06-05-84 1,100 870 <400 <200 <200 <200 <400 <200 <200 <200
595 12-02-83 - - - - - - - - - -
06-05-84 260 290 <400 <200 <200 <200 <400 <200 <200 <200
600 12-02-83 - - - - - - - - - -
06-06-84 620 270 <400 <200 <200 <200 <400 <200 <200 <200
630 12-02-83 - - - - - ~ -~ - - -
06-06-84 <200 <200 <400 <200 <200 <200 <400 <200 <200 <200
870 12-02-83 -- - - - - - - - - --
06-06-84 <200 <200 <400 <200 <200 <200 <400 <200 <200 <200
920 12-02-83 - - - - - - - - - -
06-06-84 <200 <200 <400 <200 <200 <200 <400 <200 <200 <200
Di-N- 2,4,6- 3,37 -Dr-
2- 2- octyl 2,4-Di- 2,4-Di- 2,4-Di- 2,4-Di- Tri- 2,6-Di- chloro-
Chloro- Nitro- phthal- chloro- methyl- nitro- nitro- chloro- nitro- benzi-
phenol phenol ate phenol phenol toluene phenol phenol toluene dine
Site Date (34589)  (34594)  (345990)  (34604)  (34609)  (34614)  (34619)  (34624)  (34629)  (34634)
60 06-05-84 <200 <200 <200 <200 <200 <200 <600 <600 <200 <200
120 12-02-83 - - - - - - - - - -
06-05-84 <200 <200 <200 <200 <200 <200 <600 <600 <200 <200
180 12-02-83 - - - - - - - -- - -
06-05-84 <200 <200 <200 <200 <200 <200 <600 <600 <200 <200
330 06-05-84 <200 <200 <200 <200 <200 <200 <600 <600 <200 <200
410 12-02-83 - - - - - - - - - -
06-06-84 <200 <200 <200 <200 <200 <200 <600 <600 <200 <200
430 06-06-84 <200 <200 <200 <200 <200 <200 <600 <600 <200 <200
450 12-02-83 -- -- -- - - - -- - - -
06-05-84 <200 <200 <200 <200 <200 <200 <600 <600 <200 <200
510 12-02-83 - - - - - - - - - -
06-05-84 <200 <200 <200 <200 <200 <200 <600 <600 <200 <200
550 12-02-83 - - - -~ - -~ - - - -
06-05-84 <200 <200 <200 <200 <200 <200 <600 <600 <200 <200
580 12-02-83 - - - - - - - - - -
06-05-84 <200 <200 <200 <200 <200 <200 <600 <600 <200 <200
595 12-02-83 - - - - - - - - - -
06-05-84 <200 <200 <200 <200 <200 <200 <600 <600 <200 <200
600 12-02-83 -- -- - - - - - -- - -
06-06-84 <200 <200 <200 <200 <200 <200 <600 <600 <200 <200
630 12-02-83 - - - - - - - - - -
06-06-84 <200 <200 <200 <200 <200 <200 <600 <600 <200 <200
870 12-02-83 - - - - - - - -- - -
06-06-84 <200 <200 <200 <200 <200 <200 <600 <600 <200 <200
920 12-02-83 - - - - - - - - - -
06-06-84 <200 <200 <200 <200 <200 <200 <600 <600 <200 <200
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Appendix 1. Results of analyses of streambed samples for selected trace elements, base/neutral- and acid extractable
compounds, organochlorine and organophosphorus insecticides, and other organic compounds, 1983-84--Continued

2,378 Bis (2-
4-Bromo-  4-Chloro- 4,6- Tetra- cthyl- Di-N-
phenyl phenyl Dinitro chlorodi- Penta- hexyl) butyl
phenyl phenyl 4-Nitro- -ortho- benzo-p chloro- phthal- phthal- Benzi-
cther cther Phenol cresol -dioxin Phenol phenol ate ate dine
Site Date (34639) (34641) (34649) (34660) (34678) (34695) (39061) (39102) (39112) (39121)
60 06-05-84 <200 <200 <600 <600 <200 <600 <600 <200 340 <200
120 12-02-83 -- - -- - - -- - - - --
06-05-84 <200 <200 <600 <600 <200 <600 <600 <200 450 <200
180 12-02-83 -- - - - -- -- - -- -- --
06-05-84 <200 <200 <600 <600 <200 <600 <600 420 360 <200
330 06-05-84 <200 <200 <600 <600 <200 <600 <600 200 220 <200
410 12-02-83 -- - -- - - - - -- - --
06-06-84 <200 <200 <600 <600 <200 <600 <600 <200 640 <200
430 06-06-84 <200 <200 <600 <600 <200 <600 <600 <200 570 <200
450 12-02-83 -- - -- - -- - - - - --
06-05-84 <200 <200 <600 <600 <200 <600 <600 220 290 <200
510 12-02-83 -- - -- - -- -- - -- - -
06-05-84 <200 <200 <600 <600 <200 <600 <600 <200 610 <200
550 12-02-83 -- - - - - - - - - --
06-05-84 <200 <200 <600 <600 <200 <600 <600 <200 330 <200
580 12-02-83 -- -- - - -- - - - - --
06-05-84 <200 <200 <600 <600 <200 <600 <600 220 370 <200
595 12-02-83 -- - -- - - - - - - -
06-05-84 <200 <200 <600 <600 <200 <600 <600 <200 370 <200
600 12-02-83 -- - - - -- - - - - -
06-06-84 <200 <200 <600 <600 <200 <600 <600 <200 320 <200
630 12-02-83 -- - -- - -- - - - - --
06-06-84 <200 <200 <600 <600 <200 <600 <600 <200 340 <200
870 12-02-83 -- - -- - -- - - - - -
06-06-84 <200 <200 <600 <600 <200 <600 <600 <200 500 <200
920 12-02-83 - - - - -- - - -- - --
06-06-84 <200 <200 <600 <600 <200 <600 <600 <200 440 <200
Endo-
PCN’s Aldrin Lindane Chlordane DDD DDE DDT Dieldrin sulfan Endrin
Site Date (39251) (39333) (39343)  (39351) (39363) (39368) (39373) (39383) (39389) (39393)
60 06-05-84 570 <0.1 <0.1 <10 09 0.3 14 <0.1 <0.1 <0.1
120 12-02-83 -- - -- - -- - -~ - - -
06-05-84 <1.0 <.1 <.1 <10 6.5 13 4.4 <1 <1 <1
180 12-02-83 <1.0 <.1 <1 14 98 54 30 <1 <1 <1
06-05-84 <1.0 <.1 <1 16 28 <1 74 <1 <.1 <1
330 06-05-84 <10 <1 <.1 <10 1.5 7 46 <1 <.1 <1
410 12-02-83 <10 <1 <.1 74 12 17 <0.1 <1 <.1 <1
06-06-84 <1.0 <.1 <.1 <10 32 <1 1 <1 <1 <1
430 06-06-84 <1.0 <1 <1 9.0 3.1 6.2 <1 <1 <1 <1
450 12-02-83 -- - -- - -- - - -- - --
06-05-84 <9.0 <1 <.1 30 9.4 <1 2.7 <1 <.1 <1
510 12-02-83 -- - -- - - - -- -- - -
06-05-84 <1.0 <.1 <.1 <10 <1 <1 24 <1 <.1 <1
550 12-02-83 <10 <1 <1 60 69 18 1 <.1 <.1 <1
06-05-84 <1.0 <1 <1 <1.0 140 27 73 <1 <.1 <1
580 12-02-83 -- - -- - - - - -- - -
06-05-84 <10 <.1 <.1 <1.0 30 <1 35 <1 <.1 <1
595 12-02-83 <10 <1 <1 22 37 <1 <1 <1 <.1 <1
06-05-84 <10 <1 <1 6.0 8.9 <1 5.3 <1 <1 <1
600 12-02-83 <1.0 <1 <1 1.0 1.2 3 .5 <1 <1 <1
06-06-84 <1.0 <.1 <1 4.0 17 <1 6.3 <1 <.1 <l
630 12-02-83 - - -- - -- - - -- - --
06-06-84 <1.0 <.1 <1 <1.0 .5 <l 8 <1 <1 <1
870 12-02-83 -- -- -- - - - - -- - --
06-06-84 <1.0 <1 <.1 3.0 12 2.1 2.0 <1 <.1 <1
920 12-02-83 <10 <1 <1 <10 12 3.6 2.6 <1 <1 <1
06-06-84 <1.0 <1 <.1 <1.0 43 <1 2.3 <1 <.1 <1
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Appendix 1. Results of analyses of streambed samples for selected trace elements, base/neutral- and acid extractable
compounds, organochlorine and organophosphorus insecticides, and other organic compounds, 1983-84--Continued

Hepta-
Hepta- chlor- Methoxy- Para-
Ethion Toxaphene chlor epoxide chlor PCB’s Malathion thion Diazinon
Site Date (39399) (39403) (39413) (39423) (39481) (39519) (39531) (39541) (39571)
60 06-05-84 - <10 <0.1 <0.1 <0.1 <1 -- - -
120 12-02-83 - - - - -- -- - - -
06-05-84 - <10 <1 <1 <1 40 -- -- -
180 12-02-83 <.1 <10 <.1 <1 <.1 440 <1 <.1 <1
06-05-84 - <10 <1 <1 <l 220 - - -
330 06-05-84 - <10 <1 <1 <1 32 - - -
410 12-02-83 <1 <10 <1 <1 <1 4,100 <1 <1 <1
06-06-84 - <10 3 <1 <.1 2,000 - - -
430 06-06-84 - <10 <1 <1 <.1 690 - - -
450 12-02-83 - - - - - - - -- -
06-05-84 - <10 1 <1 <1 12 - . -
510 12-02-83 - - - - - - - - -
06-05-84 - <10 <1 <1 <1 230 - - -
550 12-02-83 <1 <10 <1 <1 <.1 82 <1 <.1 <1
06-05-84 -- <10 <1 <1 <1 810 - - -
580 12-02-83 - - - - - - - - -
06-05-84 -- <10 <.1 <1 <.1 2,100 -- -- -
595 12-02-83 <1 <10 <1 <1 <.1 1,200 <1 <.1 <.1
06-05-84 - <10 2 <1 <1 190 - - -
600 12-02-83 <1 <10 <1 <1 <1 10 <1 <1 <.1
06-06-84 - <10 <1 <1 <1 17 - - -
630 12-02-83 - - - - - -~ -- - -
06-06-84 - <10 <1 <1 <1 <1 - - --
870 12-02-83 - - - - - - - - -
06-06-34 - <10 <1 <1 <1 140 - - -
920 12-02-83 <1 <10 <1 <1 <1 20 <.1 <.1 <1
06-06-84 -- <10 <1 <1 <l 35 -- - -
Methyl Hexa- Hexa-
para- chloro- chloro Methyl Mercury
thion benzene butadiene Mirex Trithion trithion (ng/g) Perthane
Site Date (39601) (39701) (39705) (39758) (39787) (39791) (71921) (81886)
60 06-05-84 - <200 <200 <0.1 - - 0.12 <l.0
120 12-02-83 - - -- - - - <.01 -
06-05-84 - <200 <200 <1 - - 12 <L.0
180 12-02-83 <1 - - 78 <1 <.1 62 <1.0
06-05-84 - <200 <200 130 -- - .64 <1.0
330 06-05-84 - <200 <200 7,100 - - .38 <1.0
410 12-02-83 <1 -- - 390 <1 <1 .83 <1.0
06-06-84 - <200 <200 870 - - - <1.0
430 06-06-84 -- <200 <200 350 - - .68 <1.0
450 12-02-83 - - -- - - - <01 -
06-05-84 - <200 <200 58 - - .20 <1.0
510 12-02-83 - - - - - - 21 -
06-05-84 - <200 <200 9.4 - -- 24 <1.0
550 12-02-83 <1 - - <1 <1 <1 1.7 <1.0
06-05-84 -- <200 <200 <1 - - 1.1 <1.0
580 12-02-83 - - - - - - .10 -
06-05-84 -- <200 <200 <1 - - 9.6 <1.0
595 12-02-83 <1 - - <1 <1 <1 48 <1.0
06-05-84 - <200 <200 <1 - - 51 <1.0
600 12-02-83 <1 - -- 25 <1 <1 .33 <1.0
06-06-84 - <200 <200 120 - - 25 <10
630 12-02-83 - - - - - - .07 -
06-06-84 - <200 <200 81 - -- 12 <1.0
870 12-02-83 - - - - - - .14 -
06-06-84 - <200 <200 130 - - .50 <1.0
920 12-02-83 <1 - - 27 <1 <1 .04 <1.0
06-06-834 -- <200 <200 26 -- -- .13 <1.0

! Constituent-analysis code used by U.S. Geological Survey National Water Quality Laboratory

37



Appendix 2. Results of analyses of streambed samples for selected base/neutral- and acid extractable compounds,
organochlorine and ogganophosphorus insecticides, and other organic compounds, 1989-90

[All constituents are recoverable from bottom material; concentrations in micrograms per kilogram; <, less than]

Bis (2-

Bis (2- Bis (2- chloro-
Benzo (b) Benzo (k) Benzo chloro- chloro- iso-

Acenaph- Acenaph- Anthra- fluoran- fluoran- (a ethyl) ethoxy) propyl)
thylene thene cene thene thene Pyrene cther methane ether

Site Date 1(34203) (34208) (34223) (34233) (34245) (34250) (34276) (34281) (34236)
170 09-04-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
310 09-04-90 <200 <200 260 1,200 1,100 1,400 <200 <200 <200
320 09-04-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
330 08-22-89 <200 <200 500 960 1,200 1,100 <200 <200 <200
340 09-04-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
360 08-31-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
380 08-23-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
390 09-05-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
400 08-31-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
410A 09-05-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
410B 09-05-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
410C 09-05-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
420 08-22-89 <200 <200 <200 <400 <400 470 <200 <200 <200
430 08-22-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
450 08-22-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
470 08-22-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
490 08-22-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
505 09-04-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
520 09-04-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
530 09-05-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
540 08-31-89 <200 520 1,000 1,200 1,100 1,400 <200 <200 <200
560 09-04-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
580 08-23-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
590A 09-04-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
590B 09-04-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
590C 09-04-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
595 08-31-89 <200 <200 <200 <400 410 470 <200 <200 <200
600 08-22-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
610 08-22-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
620 08-22-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
630 08-22-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
640 09-05-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
650 08-22-89 <200 <200 <200 1,100 740 660 <200 <200 <200
690 09-04-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
710 08-23-89 <200 280 410 910 1,000 1,400 <200 <200 <200
730 08-23-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
760 08-23-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
800 08-23-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
820 08-31-89 <200 310 430 470 570 760 <200 <200 <200
840 08-23-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
850 09-05-90 <200 <200 <200 400 <400 530 <200 <200 <200
890 08-23-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
920 08-31-89 <200 <200 <200 <400 <400 <400 <200 <200 <200
930 09-05-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
960 09-05-90 <200 <200 <200 <400 <400 <400 <200 <200 <200
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Appendix 2. Results of analyses of streambed samples for selected base/neutral- and acid extractable compounds,
organochlorine and organophosphorus insecticides, and other organic compounds, 1989-90--Continued

Hexa-
N-Butyl chloro- Indeno
benzyl Diethyl Dimethyl cyclo- Hexa- (1,2,3-
phthal- phthal- phthal- Fluor- penta- chloro- CD) Iso-
ate Chrysene ate ate anthene Fluorene diene cthane pyrene phorone
Site Date (34295) (34323) (34339)  (34344)  (34379) (34384) (34389) (34399) (34406)  (3441)
170 09-04-90 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
310 09-04-90 <200 960 <200 <200 1,300 <200 <200 <200 710 <200
320 09-04-90 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
330 08-22-89 <200 1,700 <200 <200 3,400 290 <200 <200 1,600 <200
340 09-04-90 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
360 08-31-89 <200 <400 <200 <200 270 <200 <200 <200 <400 <200
380 08-23-89 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
390 09-05-90 <200 <400 <200 <200 370 <200 <200 <200 <400 <200
400 08-31-89 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
410A 09-05-90 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
410B 09-05-90 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
410C 09-05-90 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
420 08-22-89 <200 910 <200 <200 540 <200 <200 <200 490 <200
430 08-22-89 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
450 08-22-89 <200 <400 <200 <200 260 <200 <200 <200 <400 <200
470 08-22-89 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
490 08-22-89 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
505 09-04-90 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
520 09-04-90 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
530 09-05-90 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
540 08-31-89 <200 2,700 <200 <200 1,800 390 <200 <200 1,200 <200
560 09-04-90 <200 500 <200 <200 540 <200 <200 <200 <400 <200
580 08-23-89 <200 510 <200 <200 <200 <200 <200 <200 <400 <200
590A 09-04-90 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
590B 09-04-90 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
590C 09-04-90 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
595 08-31-89 <200 1,300 <200 <200 910 <200 <200 <20C <400 <200
600 08-22-89 <200 <400 <200 <200 290 <200 <200 <200 <400 <200
610 08-22-89 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
620 08-22-89 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
630 08-22-89 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
640 09-05-90 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
650 08-22-89 <200 1,200 <200 <200 <200 <200 <200 <200 <400 <200
690 09-04-90 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
710 08-23-89 <200 2,600 <200 <200 1,000 <200 <200 <200 1,200 <200
730 08-23-89 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
760 08-23-89 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
800 08-23-89 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
820 08-31-89 370 1,600 910 <200 1,400 250 <200 <200 730 <200
840 08-23-89 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
850 09-05-90 <200 640 <200 <200 530 <200 <200 <200 <400 <200
890 08-23-89 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
920 08-31-89 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
930 09-05-90 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
960 09-05-90 <200 <400 <200 <200 <200 <200 <200 <200 <400 <200
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Appendix 2. Results of analyses of streambed samples for selected base/neutral- and acid extractable compounds,
organochlorine and organophosphorus insecticides, and other organic compounds, 1989-90--Continued

N-

Nitro- N-Nitro N-Nitro Para-

sodi-N- -sodi- -sodi- chloro- Benzo Benzo

propyl- phenyl- methyl- Naphth- Nitro- meta Phenan- (g,h,i) (a) an-

amine amine amine alene benzene cresol threne Pyrene perylene thracene
Site Date (34431) (34436) (34441 (34445) (34450) (34455) (34464) (34472) (34524) (34529)
170 09-04-90 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
310 09-04-90 <200 <200 <200 <200 <200 <600 1,100 970 440 1,000
320 09-04-90 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
330 08-22-89 <200 <200 <200 200 <200 <600 2,000 2,500 1,700 1,700
340 09-04-90 <200 210 <200 <200 <200 <600 <200 <200 <400 <400
360 08-31-89 <200 <200 <200 <200 <200 <600 230 250 <400 <400
380 08-23-89 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
390 09-05-90 <200 <200 <200 <200 <200 <600 350 260 <400 <400
400 08-31-89 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
410A 09-05-90 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
410B 09-05-90 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
410C 09-05-90 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
420 08-22-89 <200 280 <200 <200 <200 <600 730 400 <400 460
430 08-22-89 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
450 08-22-89 <200 <200 <200 <200 <200 <600 <200 210 <400 <400
470 08-22-89 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
490 08-22-89 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
505 09-04-90 <200 200 <200 <200 <200 <600 <200 <200 <400 <400
520 09-04-90 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
530 09-05-90 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
540 08-31-89 <200 <200 <200 <200 <200 <600 3,500 1,200 1,200 2,100
560 09-04-90 <200 <200 <200 <200 <200 <600 240 430 <400 <400
580 08-23-89 <200 <200 <200 <200 <200 <600 240 <200 <400 <400
590A 09-04-90 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
590B 09-04-90 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
590C 09-04-90 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
595 08-31-89 <200 <200 <200 <200 <200 <600 660 880 430 590
600 08-22-89 <200 <200 <200 <200 <200 <600 430 <200 <400 <400
610 08-22-89 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
620 08-22-89 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
630 08-22-89 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
640 09-05-90 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
650 08-22-89 <200 <200 <200 <200 <200 <600 <200 280 <400 830
690 09-04-90 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
710 08-23-89 <200 <200 <200 <200 <200 <600 2,000 820 970 1,400
730 08-23-89 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
760 08-23-89 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
800 08-23-89 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
820 08-31-89 <200 1,000 <200 250 <200 <600 2,300 1,400 660 1,100
840 08-23-89 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
85y 09-05-90 <200 <200 <200 <200 <200 <600 320 410 <400 440
890 08-23-89 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
920 08-31-89 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
930 09-05-90 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
960 09-05-90 <200 <200 <200 <200 <200 <600 <200 <200 <400 <400
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Appendix 2. Results of analyses of streambed samples for selected base/neutral- and acid extractable compounds,
organochlorine and organophosphorus insecticides, and other organic compounds, 1989-90--Continued

1,24- 1,2,5,6- Di-N-

12-Di- Tri- Dibenz- 1,3-Di- 1,4-Di- 2-Chloro- 2- 2- octyl 2.4-Di-

chloro- chloro- anthra- chloro- chloro- naph- Chloro- Nitro- phthal- chloro-

benzene benzene cene benzene benzene thalene phenol phenol ate phenol
Site Date (34539) (34554) (34559)  (34569)  (34574) (34584)  (34589) (34594) (34599) (34604)
170 09-04-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
310 09-04-90 <200 <200 580 <200 <200 <200 <200 <200 <400 <200
320 09-04-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
330 08-22-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
340 09-04-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
360 08-31-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
380 08-23-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
390 09-05-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
400 08-31-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
410A  09-05-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
410B  09-05-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
410C  09-05-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
420 08-22-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
430 08-22-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
450 08-22-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
470 08-22-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
490 08-22-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
505 09-04-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
520 09-04-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
530 09-05-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
540 08-31-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
560 09-04-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
580 08-23-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
590A  09-04-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
590B  09-04-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
590C  09-04-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
595 08-31-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
600 08-22-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
610 08-22-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
620 08-22-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
630 08-22-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
640 09-05-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
650 08-22-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
690 09-04-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
710 08-23-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
730 08-23-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
760 08-23-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
800 08-23-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
820 08-31-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
840 08-23-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
850 09-05-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
890 08-23-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
920 08-31-89 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
930 09-05-90 <200 <200 <400 <200 <200 <200 <200 <200 <400 <200
960 09-05-90 <200 <400 <200 <200 <200 <200 <200 <400 <200

<200
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Appendix 2. Results of analyses of streambed samples for selected base/neutral- and acid extractable compounds,
organochlorine and organophosphorus insecticides, and other organic compounds, 1989-90--Continued

2.4,6- 4-Bromo- 4-Chloro- 4,6-

24-Di- 2.4-Di- 2.4-Di- Tri- 2,6-Di- phenyl phenyl Dinitro

methyl- nitro- nitro- chloro- nitro- phenyl phenyl 4-Nitro- -ortho-

phenol toluene phenol phenol toluene ether ether phenol cresol

Site Date (34609) (34614) (34619) (34624) (34629) (34639) (34641) (34649) (34660)
170 09-04-90 <200 520 <600 <600 <200 <200 <200 <600 <600
310 09-04-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
320 09-04-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
330 08-22-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
340 09-04-90 <200 240 <600 <600 <200 <200 <200 <600 <600
360 08-31-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
380 08-23-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
390 09-05-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
400 08-31-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
410A 09-05-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
410B 09-05-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
410C 09-05-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
420 08-22-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
430 08-22-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
450 08-22-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
470 08-22-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
490 08-22-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
505 09-04-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
520 09-04-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
530 09-05-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
540 08-31-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
560 09-04-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
580 08-23-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
590A 09-04-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
590B 09-04-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
590C 09-04-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
595 08-31-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
600 08-22-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
610 08-22-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
620 08-22-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
630 08-22-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
640 09-05-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
650 08-22-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
690 09-04-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
710 08-23-89 <200 <600 <600 <600 <200 <200 <200 <600 <600
730 08-23-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
760 08-23-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
800 08-23-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
820 08-31-89 <200 2,700 <600 <600 270 <200 <200 <600 <600
840 08-23-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
850 09-05-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
890 08-23-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
920 08-31-89 <200 <200 <600 <600 <200 <200 <200 <600 <600
930 09-05-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
960 09-05-90 <200 <200 <600 <600 <200 <200 <200 <600 <600
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Appendix 2. Results of analyses of streambed samples for selected base/neutral- and acid extractable compounds,
organochlorine and organophosphorus insecticides, and other organic compounds, 1989-90--Continued

Bis(2-
ethyl- Di-N-
Penta- hexyl) butyl
chloro- phthal- phthal-
Phenol phenol ate ate PCN’s Aldrin Lindane  Chlordane DDD DDE
Site Date (34695) (39061)  (39102) (39112)  (39251) (39333)  (39343) (39351) (39363) (39368)

170 09-04-90 <200 <600 2,500 440 670 <1.0 <0.1 <1.0 1.8 <1.0
310 09-04-90 <200 <600 <200 <200 40 <1.0 <1.0 <10 <10 <1.0
320 09-04-50 <200 <600 <200 <200 16 <1 <1 <1.0 <1 <0.1
330 08-22-89 <200 <600 <200 <200 <1.0 <3 <1 <1.0 2 2.0
340 09-04-90 <200 <600 <200 200 320 <1 <1 2.0 <1 <1.0

360 08-31-89 <200 <600 <200 <200 <1.0 <1 <1 27 21 12
380 08-23-89 <200 <600 <200 <200 <10 <1 <1 <1.0 N 12
390 09-05-90 <200 <600 <200 <200 25 <1.0 <1.0 <10 <10 <2.0
400 08-31-89 <200 <600 <200 <200 <1.0 <1.0 <1 <1.0 12 <1.0
410A 09-05-90 <200 <600 <200 <200 40 <1.0 <1 1.0 2.0 <1.0
410B 09-05-90 <200 <600 <200 <200 10 <l.0 <l <1.0 3 <1.0
410C 09-05-90 <200 <600 <200 <200 <10 <1.0 <1 <1.0 <1 <1.0

’ 420 08-22-89 <200 <600 <200 760 <1.0 <1 <.1 7.0 96 55
430 08-22-89 <200 <600 <200 <200 <1.0 <1 <1 9.0 2.1 39
450 08-22-89 <200 <600 <200 <200 <1.0 <1 <1 2.0 2 1.0
470 08-22-89 <200 <600 <200 <200 <1.0 <1 <1 3.0 3.3 2.1
490 08-22-89 <200 <600 <200 <200 <1.0 <1 <.1 5.0 52 2.3

505 09-04-90 <200 <600 <200 <200 520 <1.0 <l.0 <10 <10 <10
520 09-04-90 <200 <600 <200 <200 30 <10 <1 2.0 5.0 6.0
530 09-05-90 <200 <600 <200 <200 30 <1.0 <1 1.0 4.6 <1.0
540 08-31-89 <200 <5600 690 <200 <1.0 <10 <1 n 130 35

560 09-04-90 <200 <600 1,300 <200 30 <1.0 <1.0 <10 <10 17
580 08-23-89 <200 <600 910 <200 <1.0 <1 <1 4.0 57 3.9
590A 09-04-90 <200 <600 340 <200 43 <1.0 <1 4.0 <.1 <1.0

590B 09-04-90 <200 <600 <200 <200 <20 <1.0 <1.0 <10 <10 <10
590C 09-04-90 <200 <600 <200 <200 <1.0 <1 <1 <1.0 <.1 <1

595 08-31-89 <200 <600 4,500 <200 <1.0 <10 <1 30 12 <10
600 08-22-89 <200 <600 290 <200 <1.0 <1 <.1 2.0 2.1 1.8
610 08-22-89 <200 <5600 <200 <200 <1.0 <1 <.1 <1.0 .5 .6
620 08-22-89 <200 <600 550 <200 <1.0 <1 <1 1.0 1.2 1.3
630 08-22-89 <200 <600 <200 <200 <1.0 <1 <1 1.0 3.8 <3.0

640 09-05-90 <200 <600 <200 <200 <100 <10 <1.0 30 80 40
650 08-22-89 <200 <600 <200 <200 <1.0 <1 <1 3.0 5.6 4.8
690 09-04-90 <200 <600 <200 <200 <10 <L0 <1 5.0 25 3.0

710 08-23-89 <200 <600 230 <200 <1.0 <1 <1 10 3.4 18
730 08-23-89 <200 <600 700 <200 <1.0 <1 <1 3.0 53 55
760 08-23-89 <200 <600 <200 <200 <1.0 <1 <1 1.0 6.8 2.4

800 08-23-89 <200 <600 <200 <200 <1.0 <1 <1 3.0 20 <30

820 08-31-89 <200 <600 1,100 3,400 <1.0 <.1 <1 8.0 14 44

840 08-23-89 <200 <600 270 <200 <1.0 <1 <1 7.0 120 23

850 09-05-90 <200 <600 710 270 470 <10 <1.0 12 52 <10
890 08-23-89 <200 <600 <200 <200 <1.0 <1 <.1 2.0 6.0 4.0
920 08-31-89 <200 <600 9,500 <200 <1.0 <1 <1 <1.0 .9 2
930 09-05-90 <200 <600 <200 <200 <10 <1.0 <1.0 <10 <10 <1.0
960 09-05-90 <200 <600 <200 <200 <10 <1.0 <10 <10 <10 <1.0
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Appendix 2. Results of analyses of streambed samples for selected base/neutral- and acid extractable compounds,
organochlorine and organophosphorus insecticides, and other organic compounds, 1989-90--Continued

Hepta-
Endo- Hepta- chlor- Methoxy-
DDT Dieldrin sulfan Endrin Ethion  Toxaphene chlor epoxide chlor PCB’s
Site Date (39373) (39383) (39389) (39393) (39399) (39403) (39413) (39423) (39481) (39519)
170 09-04-90 <1.0 <0.1 <0.1 <0.1 <0.1 <10 <0.1 <0.1 <0.1 <10
310 09-04-90 <10 <1 <1 <1 <1 <10 <1.0 <1.0 <10 <10
320 09-04-90 <1 1 <1 <1 <1 <10 <2.0 <1 <1.0 <1.0
330 08-22-89 .5 <1 <1 <1 <1.0 <10 <4.0 <1 <1 50
340 09-04-90 <1.0 5 <1 <1 <1 <10 <50 <1 <1.0 110
360 08-31-89 27 <1 <1 <1 <1.0 <10 <1 <1 <1 280
380 08-23-89 <1 <1 <1 <1 <1 <10 <1 <1 <1 4
390 09-05-90 <10 <1 <1 <1 <1 <10 <1.0 <1.0 <10 <10
400 08-31-89 <10 <1 <1 <1 <1 <10 <1.0 <1 <1 280
410A 09-05-90 <1.0 <1 <1 <1 <1 <10 <1 <1 <1 <10
410B 09-05-90 <1.0 <1 <1 <1 <1 <10 <1 <1 <1 <10
410C 09-05-90 <10 <1 <1 <1 <.1 <10 <1 <1 <1 <10
420 08-22-89 19 <1 <1 <1 <1 <10 <1 <1 <1.0 870
430 08-22-89 1 <1 <1 <1 <1 <10 <1.0 <1 <1 40
450 08-22-89 2 <1 <1 <1 <1 <10 <2.0 <.1 <1 14
470 08-22-89 1.5 <1 <1 <.1 <1 <10 <5 <1 <1 21
490 08-22-89 .6 <1 <1 <1 <.1 <10 <2.0 <1 <.1 30
505 09-04-90 <10 <10 <1 <1 <1 <10 <1.0 <1.0 <10 20
520 09-04-90 <1.0 <1 <1 <1 <1 <10 <1 <1 <1 <10
530 09-05-90 <1.0 <1 <1 <1 <1 <10 <1 <1 <1 <10
540 08-31-89 56 1 <1 <1 <9 <10 <1.0 <1 <1 44
560 09-04-90 <10 <1.0 <1.0 <1.0 <1 <10 <1 <1.0 <10 200
580 08-23-89 14 2 <1 <1 <1 <10 <22 1 <1 430
590A 09-04-90 <1 <1 <1 <1 <1 <10 <10 <1 <1.0 260
590B 09-04-90 <10 <1 <1 <1 <1 <10 <10 <1.0 <10 50
590C 09-04-90 <1 <1 <1 <1 <1 <10 <1 <1 <1 28
595 08-31-89 <10 <1 <1 <1 <1.0 <10 <10 <1 <1 4,400
600 08-22-89 4.0 <1 <1 <1 <1 <10 <7 <1 <1 18
610 08-22-89 9 <1 <1 <1 <1 <10 <3 <1 <1 9
620 08-22-89 5 .1 <1 <1 <1 <10 <4 <1 <.1 8
630 08-22-89 <4 <1 <1 <.1 <.1 <10 <7 <1 <1 16
640 09-05-90 <10 3.0 <1.0 <1.0 <1.0 <100 <1.0 <1.0 <1.0 <100
650 08-22-89 2.3 <1 <1 <1 <.1 <10 <10 <1 <1 23
690 09-04-90 <10 .1 <1 <1 <1 <10 <1 <1 <1 <10
710 08-23-89 56 .3 <1 <1 <1 <10 <11 <1 , <10 160
730 08-23-89 1.6 <1 <.1 <1 <1 <10 <17 <1 <1 20
760 08-23-89 10 <1 <1 <1 <1 <10 <1 <1 <1 12
800 08-23-89 <100 <1 <1 <1 <.1 <10 <3.0 <1 <1 97
820 08-31-89 <1 <1 <1 <1 <1 <10 <1 <1 <1 1,800
840 08-23-89 5.4 <1 <1 <1 <1 <10 <11 <1 <1 190
850 09-05-90 <10 3 <1 <1 <1 <10 <1.0 <1.0 <10 100
890 08-23-89 3.5 <1 <1 <1 <1 <10 <9 <1 <1 47
920 08-31-89 8 <1 <1 <1 <1 <10 <1 <1 <1 <1.0
930 09-05-90 <10 <1 <1 <1 <1 <10 <10 <1.0 <10 <10

960 09-05-90 <10 <1 <1 <1 <1 <10 <L0 <L0 <10 <10



Appendix 2. Results of analyses of streambed samples for selected base/ neutral- and acid extractable compounds,
organochlorine and organophosphorus insecticides, and other organic compounds, 1989-90--Continued

Methyl Hexa- Hexa-

Para- para- chloro- chloro Methyl
Malathion thion Diazinon thion benzene  butadiene Mirex Trithion trithion Perthane
Site Date (39531)  (39541)  (39571)  (39601)  (39701)  (39705)  (39758)  (39787)  (39791)  (81886)

170 09-04-90 <0.1 <0.1 <0.1 <0.1 <200 <200 6.0 <0.1 <0.1 <1.0
310 09-04-90 <1 <1 <1 <.1 <200 <200 2.0 <1 <.1 <10

320 09-04-90 <1 <1 <1 <1 <200 <200 96 <1 <1 <1.0
330 08-22-89 <1.0 <1.0 <1.0 <1.0 <200 <200 6,500 <1.0 <1.0 <1.0
340 09-04-90 <.1 <1 <1 <1 <200 <200 2,200 <1 <1 <1.0
360 08-31-89 i <1 6 <1 <200 <200 690 <1 <1 <10
380 08-23-89 <1 <1 <1 <1 <200 <200 <0.1 <1 <1 <1.0
390 09-05-90 <1 <.1 <1 <1 <200 <200 120 <1 <1 <10

400 08-31-89 <1 <1 <1 <1 <200 <200 690 <1 <1 <1.0
410A 09-05-90 <1 <.1 2 <1 <200 <200 60 <1 <.1 <10
410B 09-05-90 <1 <1 <.1 <1 <200 <200 88 <1 <.1 <10
410C 09-05-90 <.1 <1 <.1 <1 <200 <200 <1.0 <1 <1 <1.0
420 08-22-89 <1 <1 <.1 <1 <200 <200 1,500 <1 <.1 <1.0
430 08-22-89 <.1 <1 <1 <1 <200 <200 17 <1 <.1 <1.0
450 08-22-89 <1 <1 <1 <1 <200 <200 17 <1 <.1 <1.0
470 08-22-89 <1 <1 <1 <1 <200 <200 4 <1 <1 <1.0
490 08-22-89 <1 <1 <1 <1 <200 <200 130 <1 <1 <1.0
505 09-04-90 <1 <1 <1 <1 <200 <200 <1.0 <1 <1 <10

520 09-04-90 <1 <1 <.1 <1 <200 <200 <L.0 <1 <1 <1.0
530 09-05-90 <1 <1 <.1 <1 <200 <200 <1.0 <1 <1 <1.0
540 08-31-89 <1 <1 <1 <1 <200 <200 5 <1 <1 <1.0
560 09-04-90 <1 <1 <1 <1 <200 <200 <1.0 <1 <.1 <10

580 08-23-89 <1 <1 <.1 <1 <200 <200 4 <1 <.1 <1.0
590A 09-04-90 <1 <1 <1 <1 <200 <200 <1.0 <1 <.1 <1.0
590B 09-04-90 <1 <1 <.1 <1 <200 <200 <1.0 <1 <.1 <10

590C 09-04-90 <.1 <1 <1 <l <200 <200 <1 <1 <1 <1.0
595 08-31-89 <1.0 <1.0 <1.0 <1.0 <200 <200 24 <1.0 <1.0 <1.0
600 08-22-89 <1 <1 <1 <1 <200 <200 12 <1 <1 <1.0
610 08-22-89 <1 <1 <1 <1 <200 <200 18 <1 <1 <1.0
620 08-22-89 <1 <1 <1 <1 <200 <200 4.9 <1 <1 <1.0
630 08-22-89 <1 <1 <1 <1 <200 <200 29 <1 <1 <1.0
640 09-05-90 <1.0 <1.0 <1.0 <1.0 <200 <200 <10 <10 <1.0 <10

650 08-22-89 <1 <1 <1 <1 <200 <200 42 <1 <.1 <1.0
690 09-04-90 <.1 <1 <.1 <.1 <200 <200 <1.0 <1 <.1 <1.0
710 08-23-89 <.1 <1 2 <1 <200 <200 1.3 <1 <1 <10

730 08-23-89 <1 <1 <1 <1 <200 <200 23 <1 <1 <1.0
760 08-23-39 <1 <1 <1 <1 <200 <200 13 <1 <.1 <1.0
800 08-23-89 <1 <1 <.1 <.1 <200 <200 48 <1 <1 <1.0
820 08-31-89 <1 <1 <1 <1 <200 <200 450 <1 <.1 <10
840 08-23-89 <1 <1 <1 <1 <200 <200 110 <1 <1 <1.0
850 09-05-90 <1 <1 <.1 <1 <200 <200 500 <1 <1 <10

890 08-23-89 <.1 <1 <.1 <1 <200 <200 28 <1 <1 <1.0
920 08-31-89 <1 <1 <1 <1 <200 <200 1.0 <1 <1 <1.0
930 09-05-90 <1 <1 <1 <1 <200 <200 7.0 <1 <1 <10

960 09-05-90 <.1 <.1 <.1 <.1 <200 <200 6.0 <1 <.1 <10

1 Constituent-analysis code used by U.S. Geological Survey National Water Quality Laboratory
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Appendix 3. Results of analyses of surface-water samples for selected physical and chemical properties, major ions, nutrients, organic
carbon, trace elements, volatile organic compounds, organochlorine insecticides, and other organic compounds, 1983-90

[Constituents are total, except as noted; concentrations in micrograms per liter, except as noted; —, constituent not determined; <, less than; °C, degrees Celsius;
mg/L, milligrams per liter; uS/cm, microsiemens per centimeter at 25 degrees Celsius; all samples collected in 1990 were analyzed at the U.S. Geological Survey
laboratory in Trenton, New Jersey]

Field Lab Lab Organic
specific specific alka- Organic carbon,
Temper- conduct- conduct- Dissotved linity Dissolved Field Lab carbon dissolved
ature ance ance solids (mg/L as oxygen pH pH (mg/L (mg/L
(°0) (uS/cm) (uS/em) (mg/L) CaCOy) (mg/L) (units) (units) as C) as C)
Site Date 100010)  (00095) (90095) (70300) (90410) (00300) (00400) (00403) (00680) (00681)

60 04-05-84 -~ - - - - - - - - -
120 04-05-84 - - - - - - . - - -
180 04-05-84 7.0 - - - - -
09-11-84 16.0 62 61 43 10 100 7.00 7.00 4.0 4.0
310 04-05-84 8.5 - - - - - - - - -

09-11-84 19.0 74 77 46 12 83 7.00 7.20 6.4 4.4
07-16-86 220 246 - - 5 . - -
375 09-11-84 18.0 348 363 223 57 9.1 7.80 8.10 1.6 1.6
430 04-05-84 85 - - - - - - -- - -
08-07-86 - - - - - -- - -- - -

09-10-86 - - - - - - - - - -
10-29-86 -~ - - - - - - - - -
03-12-87 ~ - - - - - - - - -
04-30-87 - - - - - - ~ - - -
05-20-87 - - - -~ - - -~ - - -

06-04-87 -~ - - - - - - - - -
08-25-87 - - - . - - - - - -
09-29-87 - -~
11-09-87 - 120 - - - - 6.90 - - -
04-18-90 - - - - . - -~ - - -

06-08-90 - - - - - - - - - -
07-11-90 - -~ - - - - - - - -
08-06-90 - - - - - - - - - -
450 04-18-90 - - - - - - - - - -
06-08-90 - - - - - - - - - -

07-11-90 - - - - - -~ - - -~ -
08-06-90 - - - - -
550 09-11-84 20.0 192 193 117 42 7.8 7.60 7.30 25 3.0
570 11-09-87 - 150 - - - - 7.20 - - -
580 12-02-83 - - - - - - - - - -

595 04-05-84 - - - -
09-11-84 24.0 135 138 86 27 8.3 7.90 7.20 33 32

600 09-11-84 20.0 240 240 163 47 9.0 7.60 7.60 25 217
08-07-86 -~ - - - - - - - - -
09-10-86 -~ - - - - - - - - -

10-29-86 - - - - - - - - - -
03-12-87 - - - - - - - - - -
04-30-87 - - - - - - - - - -
05-20-87 - - - - - - -~ - - -
06-04-87 - - - - - - - - - -

08-25-87 - - - - - - - - - -
09-29-87 - - -
11-09-87 - 118 - - - - 7.20 - - -
04-18-90 - - - - - - -~ - -~ -
06-08-90 - - - - - - _ - _ -

07-11-90 - - - - - - - - - -

08-06-90 - - -
630 09-11-84 20.0 260 262 156 46 7.7 7.30 7.00 3.5 35
890 04-05-84 - - -
920 09-11-84 19.0 230 242 153 38 42 7.10 6.70 38 4.0

08-07-86 - - - - - - - - - -
09-10-86 - - - - - - - - - -
03-12-87 - - - - - - - - - -
04-30-87 - - - - -- - - -- - -
05-20-87 - - - - - - - - - -

06-04-87 - - - - - - - - - -
08-25-87 - - - - - - - - - -
09-29-87 - - - -~ - - -
11-09-87 - 140 - - - - 7.30 - - -
04-18-90 - -~ - - - - - - - -

06-08-90 - - - - - - - - - -

07-11-90 - - - - - - - - - -
08-06-90 - - - - - - - - - -
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Appendix 3. Results of analyses of surface-water samples for selected physical and chemical properties, major ions, nutrients, organic
carbon, trace elements, volatile organic compounds, organochlorine insecticides, and other organic compounds, 1983-90—-Continued

Ammonia + “Nitrite + Phos-
Ammonia, Nitrite, organicN  Ammonia+  Nitrite + nitrate, Phos- phorus,
dissolved Ammonia dissolved Nitrite dissolved organic N nitrate, dissolved phorus dissolved
(mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L
as as as as as N) as N) as N) as N) as P) as P)
Site Date (00608) (00610) (00613) (00615) (00623) (00625) (00630) (00631) (00665) (00666)
60 04-05-84 - - - - - - - - - -
120 04-05-84 - - -- - - - -- - - -
180 04-05-84 - - - -- - - -- - - -
09-11-34 020 030 <010 <010 30 50 <.100 <.100 <010 010
310 04-05-84 - - - - - - - - - -
09-11-84 040 130 <010 <010 30 .80 <100 <100 020 020
07-16-86 - - - - - - - -- - -
375 09-11-84 - - - - - - - - - -
430 04-05-84 - - - - - - - - - -
08-07-86 - - - - - - - -- - -
09-10-86 - - - - -- - - -- - -
10-29-86 - - - - - - - - - -
03-12-87 -- - - - - - - - - -
04-30-87 - - - - - - - - - -
05-20-87 - - - - - - - - - -
06-04-87 - - -- - - - - - - -
08-25-87 - - - - - - - - - -
09-29-87 - - - -~ - - - - . -
11-09-87 - - - - - - - - - -
04-18-90 - - - - - - - - - -
06-08-90 - - - - - - - - - -
07-11-90 - - -- - - - - -- - --
08-06-90 - - - - - - - - - -
450 04-18-90 - - - - - - - -- - --
06-08-90 - - - - - -~ - - - -
07-11-90 - - - - - - - - - -
08-06-90 -- - - -- - -- - - - -
550 09-11-84 080 .090 <010 <010 30 30 <.100 <100 <010 010
570 11-09-87 - - - - - - - - - -
580 12-02-83 - - - - - - - - - -
595 04-05-84 - - - - - - - . - --
09-11-84 020 030 <010 010 50 .60 <.100 <100 040 040
600 09-11-84 1120 140 <010 010 10 30 200 210 020 010
08-07-86 - - -- - -- - - - - -
09-10-86 - - - - - - - -- - --
10-29-86 - - -- - - - - - -- -
03-12-87 - - - - - - - -- - -
04-30-87 - — - - - - - - - -
05-20-87 - - - - -- - - -- - -
06-04-87 - - -- -- -- -- - - - -
08-25-87 - - -- -- - - - - - -
09-29-87 - - - - - - - - - -
11-09-87 - - - - - -~ -~ - - -
04-18-90 - - - -- - - - - - -
06-08-90 - - - - - - - - - -
07-11-90 - - - -- - - - - - --
08-06-90 - - - - - -- - -- - -
630 09-11-84 360 340 040 030 1.0 1.0 1.00 960 180 1160
890 04-05-84 - - - - - - -- -- - -
920 09-11-84 600 610 .140 .140 90 12 1.10 1.00 170 .090
08-07-86 - - - - - - - -- - --
09-10-86 - - -- - - - - - - -
03-12-87 -- - - - - - - - - --
04-30-87 -~ - - - - - -~ - - -
05-20-87 - - - - - - - -- - --
06-04-87 - - - - - - - - - -
08-25-87 - - - - -- - - - - -
09-29-87 - - - -- - - - - - -
11-09-87 - - - -- -- - - - - -
04-18-90 - - - - - - - - - --
06-08-90 - - - - - - - - - -
07-11-90 - - - - -- - - - - -
08-06-90 - - - - -- - - -- - -
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Appendix 3. Results of analyses of surface-water samples for selected physical and chemical properties, major ions, nutrients, organic
carbon, trace elements, volatile organic compounds, organochlorine insecticides, and other organic compounds, 1983-90--Continued

Sulfate, Silica, Mercury,
Calcium, Magnesium, Sodium, Potassium,  Chloride, dissolved Fluoride, dissolved total
dissolved  dissolved dissolved  dissolved  dissolved (mg/L dissolved (mg/L Mercury, TeCoV-
(mg/l) (me/L) (mg/L) (mg/L) (mg/L) as SO,) (mg/L) as 8i0,)  dissolved erable
Site Date (00915) (00925) (00930) (00935) (00940) (00945) (00950) (00955) (71890) (71900)
60 04-05-84 - - - - - - - - - <0.10
120 04-05-84 - - -- - - -- - - - <10
180 04-05-84 - - - - - - - - - .10
09-11-84 42 1.6 3.7 30 72 7.4 <.10 31 2 .30
310 04-05-84 - - - - -- - - - <10
09-11-84 4.8 1.7 57 50 - 15 <10 29 2 30
07-16-86 - - - -- - -- - - - -
375 09-11-84 27 8.3 26 11 62 20 10 16 1 .10
430 04-05-84 - - - - - -- - - - <.10
08-07-86 -- -- - - - -- - - - -
09-10-86 - - - - - -- - - - --
10-29-86 - - - - - - - - - --
03-12-87 - -- - - - - - - - -
04-30-87 - -- - - - -- - - - -
05-20-87 - - - - - - - - - --
06-04-87 - -- - - - -- - - - --
08-25-87 - - - - - -- -- - - --
09-29-87 - -- - - - -- - - - --
11-09-87 - - - - - - - - - --
04-18-90 - -- - - - - - - - -
06-08-90 - - - - - -- - - - -
07-11-90 - -- - - - -- - - - --
08-06-90 - -- - - - -- - - - --
450 04-18-90 - -- - - - -- - - - -
06-08-90 - -- - - - - - - - --
07-11-90 - - - - - - - - - -
08-06-90 - - - - - - - - - -
550 09-11-84 13 4.1 17 1.0 26 12 10 7.5 .1 10
570 11-09-87 -- - - - - - - - - --
580 12-02-83 - - - - - -- - - - --
595 04-05-84 - -- - - - -- - - - .20
09-11-84 8.4 2.5 13 .70 16 13 <10 33 1 .10
600 09-11-84 16 6.2 19 21 35 18 10 58 2 .10
08-07-86 - -- -- - - -- - - - -
09-10-86 - -- - - - -- - - - -
10-29-86 - - - - - - - - - --
03-12-87 - -- - - - - - - - --
04-30-87 - - - - - - - - - --
05-20-87 - -- - - - - - - - --
06-04-87 - -- - - - - - - - -
08-25-87 - - - - - - - - - -~
09-29-87 - - - - - - - - -- -
11-09-87 -- -- - - - -- - - - -
04-18-90 - -- - - - -- - - - --
06-08-90 - - - - - -- - - - -
07-11-50 - -- - - - - - - - -
08-06-90 - - - - - - - - - -
630 09-11-84 17 6.3 20 14 37 18 .10 5.7 2 .20
890 04-05-84 - - - - - -- - - - .20
920 09-11-84 15 5.4 20 1.5 33 16 <.10 4.8 .1 .10
08-07-86 - -- -- - - -- - - - -~
09-10-86 - -- - - - - - - - --
03-12-87 - - - - - - - - - --
04-30-87 - - - - - - - - - -
05-20-87 - - - - - - - - - -
06-04-87 - - - - - -- - - - --
08-25-87 - -- - - - -- - - - -
09-29-87 - - - - - -- - - - --
11-09-87 - -- - - - -- - - - -
04-18-90 - -- - - - -- - - - --
06-08-90 -- -- - - - -- - - - -
07-11-90 -- -- - - - -- - - - -
08-06-90 - -- - - - - - - - -



Appendix 3. Results of analyses of surface-water samples for selected physical and chemical properties, major ions, nutrients, organic
carbon, trace elements, volatile organic compounds, organochlorine insecticides, and other organic compounds, 1983-90--Continued

" Berylium, Cadmium, Chromium, Cobalt,
Arsenic, total Cadmium, total Chromium, total Cobalt, total Copper,
dis- recov- dis- recov- dis- recov- dis- recov- dis-

solved Arsenic erable solved erable solved erable solved erable solved

Site Date (01000) (01002) (01012) (01025) (01027) (01030) (01034) (01035) (01037) (01040)
60 04-05-84 - 1 - - <1 - - - - -
120 04-05-84 - 1 - - <1 - 10 - - -
180 04-05-84 - 1 - - <1 - - - - -
09-11-84 <1 1 -- <1 <1 <10 20 <1 <1 4
310 04-05-84 - 1 <10 - <1 - 20 - - -
09-11-84 <1 1 - <1 <1 <10 10 <1 <1 3
07-16-86 - - -- - -- - - - - .
375 09-11-84 <1 1 - <1 <1 <10 10 1 1 1
430 04-05-84 -- 1 <10 -- <1 -- 10 -- - --
08-07-86 - - -- - - - - - - -
09-10-86 - - - - -- - - -- - --
10-29-86 - - - - - - - - - -
03-12-87 - - - -- - - -- - - -
04-30-87 - -- - - - - - - - -
05-20-87 - - - - - - - - - -
06-04-87 - - - - - - - - - -
08-25-87 - - - - - - - - - -
09-29-87 - - - - -- - - - - -
11-09-87 - - - - - - - - - -
04-18-90 - -- - - -- - - -- - -
06-08-90 - -- - - - - - - - -
07-11-90 - - - - - - - - - -
08-06-90 - - - - -- - - -- - -
450 04-18-90 - - -- - -- - - - - -
06-08-90 - - - - - - - - - -
07-11-90 - - - - - - - - - -
08-06-90 - - -- - -- -- - -- - -
550 09-11-84 <i 1 - 1 <1 <10 10 <1 <1 1
570 11-09-87 - - - - - - - - - -
580 12-02-83 - - - - - - -- - - -
595 04-05-84 - 1 - - 1 - - - - -
09-11-84 <1 1 - <1 <1 10 20 1 1 16
600 09-11-84 <1 1 - <1 <1 <10 40 3 <1 6
08-07-86 - - - - - - - - - -
09-10-86 - -- - - - - - - - .
10-29-86 - - - -- -- - -- - - -
03-12-87 - - - - - - - - - -
04-30-87 - - -- - - - - - - -
05-20-87 - - - - -- - - - -, -
06-04-87 - - - - -- - - - - -
08-25-87 - - -- - - - - - - -
09-29-87 - - - - - - -- - - --
11-09-87 - - - - - - - - -- -
04-18-90 - - - - - - - - - -
06-08-90 - - - - -- - - - - -
07-11-90 - - - - -- - - -- - -
08-06-90 - - - - - - - - - -
630 09-11-84 <1 1 - <1 <i <10 20 2 1 6
890 04-05-84 - 1 - -- 1 - 40 - - -
920 09-11-84 <1 1 - <1 <1 <10 10 1 <1 6
08-07-86 - - - - -- - -- - - -
09-10-86 - - - - -- - - - - -
03-12-87 - - - - -- - -- - - -
04-30-87 - -- -- - - - - - - -
05-20-87 -- -- -- - -- - - - - -
06-04-87 - -- - - - -- - -- - -
08-25-87 - - - - - - - -- -- -
09-29-87 -- -- -- - - - - - - -
11-09-87 - - - - - - - - - -
04-18-90 - -- - - - -- - - - -
06-08-90 - - - - - - - - - -
07-11-90 - - - - - - - - - -
08-06-90 - - - - - - - - - -
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Appendix 3. Results of analyses of surface-water samples for selected physical and chemical properties, major ions, nutrients, organic
carbon, trace elements, volatile organic compounds, organochlorine insecticides, and other organic compounds, 1983-90—-Continued

Copper, Iron, Lead, Manganese, Molybdenum,  Nickel,
total total Iron, Lead, total total Manganese, total total Zinc,
recov- recov- dis- dis- recov- recov- dis- recov- recov- dis-
erable erable solved solved erable erable solved erable erable solved
Site Date (01042) (01045) (01046) (01049) (01051) (01055) (01056) (01062) (01067) (01090)

60 04-05-84 24 - - -- 17 230 - <1
120 04-05-84 2 - - - 10 30 - <1
180 04-05-84 19 - - - 18 140 - <1

09-11-84 4 320 120 <1 8 30 17 -
310 04-05-84 7 - - -- 12 20 - <1

N W w
'
H

09-11-84 5 440 150 2 21 40 15 -
07-16-86 - -~ - - - - - - - -
375 09-11-84 2 460 9 <1 8 50 4 - - 6
430 04-05-84 15 - - - 3 60 - <1 1 -
08-07-86 - - - - — - - - -~ -

4
-

09-10-86 - - - - - - - - - -
10-29-86 - - - - - - - - - -
03-12-87 - - - - - - - - - -
04-30-87 - - - - - - - - - -
05-20-87 - - . - - - - - ~ -

06-04-87 - - - - - -~ - . - -
08-25-87 - - - - - - - - - -
09-29-87 - - - - - - - - - -
11-09-87 - - - - - - - - - -
04-18-90 -~ - - - - - - - - -

06-08-90 - - - - - - - - - -
07-11-90 - - - - - - - - -~ -
08-06-90 - - - - - - - - - -
450 04-18-90 - -~ - - - - ~ . - -
06-08-90 -~ - - - - ~ - - - -

07-11-90 - - - - - -~ - - - -

08-06-90 - -
550 09-11-84 1 230 70 <1 9 20 14 - - 9
570 11-09-87 - - - - ~ ~ -~ - -~ -
580 12-02-83 -~ -~ - - - -~ - - - -

595 04-05-84 15 - -
09-11-84 18 330 89 1 6 20
600 09-11-84 6 270 150 1
08-07-86 -- - -- - - - - -- - -
09-10-86 - - - - -- - - -- - -

10-29-86 - - — - - - - - - -
03-12-87 - ~ . - - - - - - -
04-30-87 - - - - - - ~ - - -
05-20-87 - - - - - - - - - -
06-04-87 - - - -~ - - - - - -

08-25-87 - - - -~ - - - - - -
09-29-87 . - - -~ - - - - - -
11-09-87 - - - - - - - - - -
04-18-90 - - - - - -~ - - - -
06-08-90 - - - -~ - - - - -~ -

07-11-90 - - -- - -- - - -- - -
08-06-90 - - - -
630 09-11-84 7 610 210 <1 9 140 130 - - 21
890 04-05-84 35 - --
920 09-11-84 7 970 150 <1 9 70 68 - - 14

08-07-86 -~ - - - - -~ - - - -
09-10-86 -~ - - - - - - - - -
03-12-87 - - - - - - - - - -
04-30-87 - - - -~ - - - - - -
05-20-87 - -~ - -~ - -~ - - - -

08-25-87 - -~ - - . - - - - -
09-29-87 - - - - - - -~ - - -
11-09-87 - - - - - -~ - - - -
04-18-90 - - - - - -~ - - - -

06-08-90 - - - - - - - - - -

07-11-90 - - - -- -- - - - - -
08-06-90 - - - - - - - - - -
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Appendix 3. Results of analyses of surface-water samples for selected physical and chemical properties, major ions, nutrients, organic
carbon, trace elements, volatile organic compounds, organochlorine insecticides, and other organic compounds, 1983-90—-Continued

Zinc, Aluminum, Lithium, Bromo-
total total Aluminum, total Selenium, di- Carbon- 1,2-Di-
recov- recov- dis- recov- dis- chloro- tetra- chloro- Bromo-
erable erable solved erable solved Selenium methane chloride ethane form
Site Date (01092) (01105) (01106) (01132) (01145) (01147) (32101) (32102) (32103) (32104)
60 04-05-84 110 950 - <10 - <1 - - P -
120 04-05-84 50 170 - <10 - 11 - . —- -
180 04-05-84 60 540 - <10 - <1 - - - -
09-11-84 20 50 20 - <1 <1 - - - -
310 04-05-84 90 90 - <10 - <1 - - - -
09-11-84 20 30 <10 - <1 <1 - - - -
07-16-86 - - - - - - - - - -
375 09-11-84 10 140 10 - <1 <1 - - - -
430 04-05-34 40 - - <10 - <1 - - P -
08-07-86 - - - - - - <3.0 <3.0 <3.0 <3.0
09-10-86 - -~ - - - - <3.0 <3.0 <3.0 <3.0
10-29-86 -- - - - - - <3.0 <3.0 <3.0 <3.0
03-12-87 - - - - -- - <3.0 <3.0 <3.0 <3.0
04-30-87 - - -- - - - <3.0 <3.0 <3.0 <3.0
05-20-87 - - - - -- - <3.0 <3.0 <3.0 <3.0
06-04-87 - - - - - - <3.0 <3.0 <3.0 <3.0
08-25-87 -- - -- - - - <3.0 <3.0 <3.0 <3.0
09-29-87 - - - -- -- - <3.0 <3.0 <30 <3.0
11-09-87 -- - - -- -- - <20 <.20 <.20 <.20
04-18-90 - - - - - - <1.0 <10 <1.0 <1.0
06-08-90 -- - - - - -- <1.0 <1.0 <1.0 <1.0
07-11-90 - - - - - - <1.0 <1.0 <1.0 <1.0
08-06-90 - - -- - - - <1.0 <1.0 <1.0 <1.0
450 04-18-90 - - - - - - <1.0 <1.0 <1.0 <1.0
06-08-90 - - - - - - <1.0 <1.0 <1.0 <1.0
07-11-90 - - - - - - <1.0 <1.0 <1.0 <1.0
08-06-90 - - - - - - <1.0 <1.0 <1.0 <1.0
550 09-11-84 20 40 <10 - <1 <1 - - - -
570 11-09-87 - - - - - - .30 <20 <20 <.20
580 12-02-83 - - - - - - <3.0 <3.0 <3.0 <3.0
595 04-05-84 190 510 - <10 - <1 - - - -
09-11-84 70 50 30 - <1 <1 - - - -
600 09-11-84 20 20 <10 - <1 <1 - - - -
08-07-86 - - - - - - <3.0 <3.0 <30 <3.0
09-10-86 - - - - - - <3.0 <3.0 <3.0 <3.0
10-29-86 - - - - - - <3.0 <3.0 <3.0 <3.0
03-12-87 - - - - - - <3.0 <3.0 <3.0 <3.0
04-30-87 - - - - - - <3.0 <3.0 <3.0 <3.0
05-20-87 - - - - - - <3.0 <3.0 <3.0 <3.0
06-04-87 - - - - -- - <3.0 <3.0 <3.0 <3.0
08-25-87 - - - - - - <3.0 <3.0 <3.0 <3.0
09-29-87 - - - - -- - <2.9 <3.0 <3.0 <3.0
11-09-87 - - - - - - <.20 <20 <.20 <20
04-18-90 - - - - - - <1.0 <1.0 <1.0 <1.0
06-08-90 - - - - - - <1.0 <1.0 <1.0 <1.0
07-11-90 - - - - - - <10 <1.0 <1.0 <10
08-06-90 - - - - -- - <1.0 <1.0 <1.0 <1.0
630 09-11-84 20 40 10 - <1 <1 - -- - -
890 04-05-84 60 630 - <10 - <1 - -- - --
920 09-11-84 10 60 <10 - <1 <1 - - - -
08-07-86 - - - - - - <3.0 <3.0 <3.0 <3.0
09-10-86 - - - - - - <3.0 <3.0 <3.0 <3.0
03-12-87 - - - - - - <3.0 <3.0 <3.0 <3.0
04-30-87 - - - - - - <3.0 <3.0 <3.0 <3.0
05-20-87 - - - - - - <3.0 <3.0 <3.0 <3.0
06-04-87 - -- - - - - <3.0 <3.0 <3.0 <3.0
08-25-87 - - - - - - <3.0 <3.0 <3.0 <3.0
09-29-87 - - - -- - - <3.0 <3.0 <3.0 <3.0
11-09-87 - - - - - - <.20 <20 <.20 <.20
04-18-90 - - - - - - <1.0 <1.0 <1.0 <1.0
06-08-90 - - - - - - <1.0 <1.0 <1.0 <1.0
07-11-90 - - - - - - <1.0 <1.0 <1.0 <1.0
08-06-90 - - - - - - <1.0 <1.0 <1.0 <1.0
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Appendix 3. Results of analyses of surface-water samples for selected physical and chemical properties, major ions, nutrients, organic
carbon, trace elements, volatile organic compounds, organochlorine insecticides, and other organic compounds, 1983-90—-Continued

Dibromo-
chioro- Chloro- Chloro- Chloro- Ethyl- Methyl- Methyl-
methane form Phenol Toluene Benzene benzene ethane benzene bromide chloride
Site Date (32105) (32106) (32730) (34010) (34030) (34301) (34311) (34371) (34413) (34418)
60 04-05-84 -- - -- - - - - - - -
120 04-05-84 - - - - .- - - - - -
180 04-05-84 - - - - - - - - - -
09-11-84 - - <1 - - - - - - -
310 04-05-84 - - - - - - - - - -
09-11-84 - - <1 - -- - - -- - -
07-16-86 - - - - - - - - - -
375 09-11-84 - - <1 - - - - - - -
430 04-05-84 - - - - - - - - - -
08-07-86 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
09-10-86 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <30 <3.0
10-29-86 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
03-12-87 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
04-30-87 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
05-20-87 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
06-04-87 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
08-25-87 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
09-29-87 <3.0 <3.0 -- <30 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
11-09-87 <20 <.20 - <20 <20 <20 <.20 <20 <20 <20
04-18-90 <1.0 <1.0 -- <1.0 <1.0 <1.0 <1.0 <10 <1.0 -
06-08-90 <1.0 <1.0 - <10 <1.0 <1.0 <1.0 <10 <1.0 -
07-11-90 <10 <1.0 - <1.0 <1.0 <L0 <1.0 <1.0 <1.0 -
08-06-90 <10 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -
450 04-18-90 <1.0 <1.0 - <1.0 <1.0 <10 <1.0 <1.0 <1.0 -
06-08-90 <1.0 <1.0 - <1.0 <1.0 <10 <1.0 <1.0 <1.0 -
07-11-90 <1.0 <1.0 - <10 <1.0 <1.0 <1.0 <1.0 <10 -
08-06-90 <1.0 <1.0 - <1.0 <1.0 <10 <1.0 <1.0 <1.0 -
550 09-11-84 - - <1 - -- - - - - --
570 11-09-87 <20 1.9 - <20 <.20 <.20 <.20 <20 <20 <.20
580 12-02-83 <3.0 <3.0 - <30 <3.0 <3.0 <3.0 <3.0 <3.0 -
595 04-05-84 - - - - -- - - -- - -
09-11-84 - - <1 - -- - - -- - -
600 09-11-84 - -- <i - - - - - - -
08-07-86 <3.0 <3.0 - <30 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
09-10-86 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
10-29-86 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
03-12-87 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
04-30-87 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
05-20-87 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
06-04-87 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
08-25-87 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
09-29-87 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
11-09-87 <20 .20 - <.20 <20 <20 <20 <20 <20 <20
04-18-90 <1.0 <10 - <1.0 <1.0 <1.0 <1.0 <10 <1.0 -
06-08-90 <1.0 <1.0 - <10 <1.0 <10 <1.0 <1.0 <1.0 -
07-11-90 <1.0 1.0 -- <1.0 <1.0 <10 <1.0 <10 <1.0 -
08-06-90 <10 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -
630 09-11-84 - - <1 - - - - - - -
890 04-05-84 - - -- - -- - - - - --
920 09-11-84 - -- <1 - - - - - - --
08-07-86 <3.0 <3.0 - <30 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
09-10-86 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
03-12-87 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
04-30-87 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
05-20-87 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
06-04-87 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
08-25-87 <3.0 <3.0 -- <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
09-29-87 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
11-09-87 <20 .50 - <20 <.20 <.20 <.20 <20 <20 <.20
04-18-90 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -
06-08-90 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 --
07-11-90 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -
08-06-90 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -
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Appendix 3. Results of analyses of surface-water samples for selected physical and chemical properties, major ions, nutrients, organic
carbon, trace elements, volatile organic compounds, organochlorine insecticides, and other organic compounds, 1983-90—-Continued

Tr- - LLI- I1,2- 1122
Tetra- chloro- 1,1-Di- 1,1-Di- Tri- Tri- Tetra- 1,2-Di- 1,2-Di-
Methylene chloro- fluoro- chioro- chloro- chloro- chloro- chioro- chloro- chloro-
chloride ethylene methane ethane ethylene ethane cthane ethane benzene propanc
Site Date (34423) (34475) (34488) (34496) (34501) (34506) (34511) (34516) (34536) (34541)
60 04-05-84 - - - - -- - - - - -
120 04-05-84 - - - - -- - - -- - -
180 04-05-84 - - -- -- - - - - - -
09-11-84 - - - - - - - - - -
310 04-05-84 - - - - -- - - -- - -
09-11-84 - - - - - - - - - -
07-16-86 - - - - - - - - - --
375 09-11-84 -- - - - - - - -- - -
430 04-05-84 - - - - - - - - - -
08-07-86 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
09-10-86 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
10-29-86 <3.0 4.6 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
03-12-87 <30 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
04-30-87 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
05-20-87 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
06-04-87 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
08-25-87 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <30 <3.0
09-29-87 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
11-09-87 <20 <.20 <20 <20 <20 <20 <.20 <.20 <20 <20
04-18-90 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
06-08-90 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
07-11-90 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
08-06-90 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0
450 04-18-90 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
06-08-90 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <10 <1.0 <1.0
07-11-90 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
08-06-90 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0
550 09-11-84 - - - - - - - - - -
570 11-09-87 <.20 <20 <20 <20 <20 <20 <.20 <20 <20 <20
580 12-02-83 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
595 04-05-84 - -- -- - - - - - - -
09-11-84 - - -- -- - - - - - -
600 09-11-84 - - - - - - - - - --
08-07-86 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
09-10-86 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
10-29-86 <3.0 <3.0 <30 <30 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
03-12-87 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <30 <3.0 <3.0
04-30-87 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
05-20-87 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
06-04-87 <3.0 <3.0 <3.0 <30 <3.0 <3.0 <30 <3.0 <30 <3.0
08-25-87 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
09-29-87 <3.0 <3.0 <3.0 <30 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
11-09-87 <20 .20 <.20 <20 <.20 <20 <.20 <20 <20 <.20
04-18-90 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0
06-08-90 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0
07-11-90 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
08-06-90 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0
630 09-11-84 - - - - - - - - - -
890 04-05-84 - - - - - - - - - -
920 09-11-84 - - -- -- -- - - -- - -
08-07-86 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
09-10-86 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
03-12-87 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
04-30-87 <3.0 <3.0 <3.0 <30 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
05-20-87 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
06-04-87 <3.0 <3.0 <3.0 <30 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
08-25-87 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
09-29-87 <3.0 <3.0 <3.0 <3.0 <3.0 <30 <3.0 <3.0 <3.0 <3.0
11-09-87 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
04-18-90 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0
06-08-90 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
07-11-90 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
08-06-90 <10 <1.0 <1.0 <1.0 <L0 <1.0 <1.0 <1.0 <1.0 <1.0
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Appendix 3. Results of analyses of surface-water samples for selected physical and chemical properties, major ions, nutrients, organic
carbon, trace elements, volatile organic compounds, organochlorine insecticides, and other organic compounds, 1983-90—-Continued

Trans- Cis- 2-Chloro- Trans- Cis-
1,2-Di- 12-Di- 1,3-Di- 1,4-Di- ethyl- Dichloro- 1,3-Di- 1,3-Di- 12-
chloro- chloro- chloro- chloro- vinyl- difluoro- chloro- chloro- Dibromo-
ethylene? ethylcm:2 benzene benzene ether methane propene propene Perthane ethlyene
Site Date (34546) (77093) (34566) (34571 (34576) (34668) (34699) (34704) (39034) (39082)
60 04-05-84 - - -- - - - - -- <0.1 --
120 04-05-84 - - -- - -- — - - <1 -
180 04-05-84 - - - - - - - -- <1 -
09-11-84 - - - - - - - - - -
310 04-05-84 - - -- - -- - - -- <1 -
09-11-84 - - - - - - - - - -
07-16-86 - - -- - -- - - -- - -
375 09-11-84 -- - -- - - - - - - -
430 04-05-84 -- - - - - - - -- <l -
08-07-86 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 -- <3.0
09-10-86 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
10-29-86 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
03-12-87 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
04-30-87 <3.0 -- <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
05-20-87 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
06-04-87 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
08-25-87 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
09-29-87 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
11-09-87 <.20 - <20 <20 <.20 <20 <.20 <20 - <.20
04-18-90 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <10 - <1.0
06-08-90 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 - <1.0
07-11-90 <10 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 - <1.0
08-06-90 <1.0 <1.0 <1.0 <10 <1.0 <10 <1.0 <1.0 - <1.0
450 04-18-90 <1.0 1.0 <10 <1.0 <1.0 <10 <10 <10 - <1.0
06-08-90 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0
07-11-90 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <L.0
08-06-90 <10 <10 <L0 <1.0 <L0 <1.0 <1.0 <1.0 - <1.0
550 09-11-84 - - - - - - - - -- --
570 11-09-87 <.20 - <.20 <20 <.20 <20 <.20 <20 - <.20
580 12-02-83 <3.0 - - - <3.0 <3.0 - -- - -
595 04-05-84 - -- - - -- - - -- <1 --
09-11-84 -- - - - -- - - -- - -
600 09-11-84 -- - - - - - - - - --
08-07-86 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
09-10-86 57 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 -- <3.0
10-29-86 11 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
03-12-87 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
04-30-87 54 -- <3.0 <30 <3.0 <3.0 <3.0 <3.0 - <3.0
05-20-87 4.8 - <3.0 <30 <3.0 <30 <3.0 <3.0 - <3.0
06-04-87 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
08-25-87 58 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
09-29-87 <4.7 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
11-09-87 2.3 - <20 <.20 <20 <20 <.20 <20 - <20
04-18-90 <1.0 3.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 - <10
06-08-90 <10 2.0 <10 <1.0 <1.0 <10 <1.0 <1.0 - <1.0
07-11-90 <10 <1.0 <10 <1.0 <1.0 <10 <1.0 <1.0 - <1.0
08-06-90 <L0 <1.0 <10 <1.0 <1.0 <10 <1.0 <10 - <10
630 09-11-84 - - - - - - - - - --
890 04-05-84 - - - - - - - - <1 -
920 09-11-84 - - -- - -- - - - - -
08-07-86 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
09-10-86 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
03-12-87 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
04-30-87 <6.0 - <3.0 <30 <3.0 <3.0 <3.0 <3.0 - <3.0
05-20-87 4.2 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
06-04-87 <3.0 - <3.0 <30 <3.0 <3.0 <3.0 <3.0 - <3.0
08-25-87 3.0 -- <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0
09-29-87 <3.0 - <3.0 <30 <3.0 <3.0 <3.0 <3.0 - <3.0
11-09-87 19 - <20 <20 <.20 <20 <.20 <.20 - <20
04-18-90 <L0 2.0 <10 <1.0 <1.0 <1.0 <1.0 <10 - <1.0
06-08-90 <10 1.0 <10 <10 <1.0 <10 <1.0 <10 - <1.0
07-11-90 <1.0 1.0 <L0 <1.0 <1.0 <1.0 <1.0 <10 - <10
08-06-90 <10 <1.0 <10 <10 <1.0 <1.0 <1.0 <1.0 - <1.0
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Appendix 3. Results of analyses of surface-water samples for selected physical and chemical properties, major ions, nutrients, organic
carbon, trace elements, volatile organic compounds, organochlorine insecticides, and other organic compounds, 1983-90--Continued

Tn-
Vinyl chloro-
chloride ethylene Styrene Xylene PCN’s Aldrin Lindane Chlordane DDD DDE

Site Date (39175) (39180) (77128) (81551) (39250) (39330) (39340) (39350) (39360) (39365)
60 04-05-84 - - - - <0.10 <0.010 <0.010 <0.1 <0.010 <0.010
120 04-05-84 - - - - <.10 <010 <.010 <1 <.010 <.010
180 04-05-84 - - - - <.10 <.010 <.010 <1 <.010 <.010

09-11-84 - - - - - - - - - -
310 04-05-84 - - - - <10 <010 <.010 <1 <.010 <.010

09-11-84 - - - - - - - - - -

07-16-86 - - - - -- - - - - -

375 09-11-84 - - - -- - - - - - -
430 04-05-84 - - - - <.10 <.010 <.010 <1 <.010 <.010

08-07-86 <3.0 <3.0 <3.0 - - - - - - -

09-10-86 <3.0 <3.0 <3.0 - - - - - - -

10-29-86 <3.0 <3.0 <3.0 - -- - -- - - -

03-12-87 <3.0 <3.0 <3.0 <3.0 - - - - - -

04-30-87 <3.0 <3.0 <3.0 <3.0 - - - - - .

05-20-87 <3.0 <3.0 <3.0 <3.0 -- - - -- - -

06-04-87 <3.0 <3.0 <3.0 <3.0 - - - .- - -

08-25-87 <3.0 <3.0 <3.0 <3.0 -- - - - - -

09-29-87 <3.0 <3.0 <3.0 <3.0 - - - - - -

11-09-87 <20 3 <2 <2 - - - - - -

04-18-90 <1.0 <1.0 - - - - - - - -

06-08-90 <1.0 <1.0 - - -- - - - - -

07-11-90 <1.0 <1.0 -- - - - . - - -

08-06-90 <1.0 <1.0 - - - - - - - -

450 04-18-90 <1.0 1.0 - - - - - - - -

06-08-90 <1.0 <1.0 - - - - - - - -

07-11-90 <1.0 <1.0 - - = - - - - -

08-06-90 <1.0 <1.0 - - - - - - - -

550 09-11-84 - - - - - - - - - -

570 11-09-87 <20 <.20 <.20 <20 - - - - - -

580 12-02-83 <3.0 <3.0 - - - - - - - -
595 04-05-34 - - - - <10 <.010 <.010 <1 <.010 <.010

09-11-84 - - - - - - - - - -

600 09-11-84 -- - - - - -- - - - -

08-07-86 <3.0 <3.0 <3.0 - - - - - - -

09-10-86 <3.0 3.5 <3.0 - - - - - - -

10-29-86 <3.0 3.6 <3.0 - - - - - - -

03-12-87 <3.0 <3.0 <3.0 <3.0 -- - - - - -

04-30-87 <3.0 <3.0 <3.0 <3.0 -- - - - - -

05-20-87 <3.0 3.8 <3.0 <3.0 - - - - - -

06-04-87 <3.0 <3.0 <3.0 <3.0 - - - - - -

08-25-87 <3.0 3.6 <3.0 <3.0 - - - - - —-

09-29-87 <3.0 <33 <3.0 <3.0 -- - - - - -

11-09-87 <20 2.5 <2 <2 - - - - - -

04-18-90 <10 2.0 -- - - - - - - -

06-08-90 <1.0 2.0 - - -- - - - - -

07-11-90 <1.0 1.0 - - - - - - - -

08-06-90 <10 <1.0 - - - - - - - -

630 09-11-84 - - - - - - - - - -
890 04-05-84 - -- - - <.10 <.010 <.010 <1 <.010 <.010

920 09-11-84 - - - - - - - - - -

08-07-86 <3.0 <3.0 <3.0 - - - - - - -

09-10-86 <3.0 <3.0 <3.0 - - - - - - -

03-12-87 <3.0 <3.0 <3.0 <3.0 - - - - - -

04-30-87 <3.0 <3.0 <3.0 <3.0 -- - - - - -

05-20-87 <3.0 <3.0 <3.0 <3.0 - - - - - -

06-04-87 <3.0 <3.0 <3.0 <3.0 - - - - - -

08-25-87 <3.0 <3.0 <3.0 <3.0 - - - - - -

09-29-87 <3.0 <3.0 <3.0 <3.0 -- - - - - -

11-09-87 <20 1.8 <2 <2 - - - .- - -

04-18-90 <1.0 <1.0 - - - - - - - -

06-08-90 <1.0 <1.0 - - -- - - - - -

07-11-90 <1.0 1.0 - - - - — - - -

08-06-90 <1.0 <1.0 - - - - - - - -
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Appendix 3. Results of analyses of surface-water samples for selected physical and chemical properties, major ions, nutrients, organic
carbon, trace elements, volatile organic compounds, organochlorine insecticides, and other organic compounds, 1983-90—-Continued

Hepta-
Endo- Hepta- chlor Methoxy-
DDT Dieldrin sulfan Endrin Toxaphene chlor epoxide chlor PCB’s Mirex
Site Date (39370) (39380)  (39388) (39390) (39400) (39410) (39420)  (39480)  (39516) (39755)
60 04-05-84 <0.010 <0.010 <0.010 <0.010 <1 <0.010 <0.010 <0.01 <0.1 <0.01
120 04-05-34 <.010 <.010 <.010 <010 <1 <.010 <.010 <01 <1 <.01
180 04-05-84 <.010 <.010 <.010 <.010 <1 <.010 <.010 <.01 <1 <.01
09-11-84 - - - - - - - - - -
310 04-05-84 <010 <.010 <010 <010 <1 <010 <.010 <01 <1 0
09-11-84 - - - - - -~ - - - -
07-16-86 - - - - - -~ - - - -
375 09-11-84 - - - - - - —~ - - -
430 04-05-34 <.010 <.010 <010 <.010 <1 <010 <.010 <01 <1 2.0
08-07-86 - - - - - - - - - -
09-10-86 - - - - - - - - . -
10-29-86 - - - - - - - - - -
03-12-87 - - - - - - - - - -
04-30-87 - - - - - - - - - -
05-20-87 - - - - - . - - - -
06-04-87 - - - - - - - - - -
08-25-87 - -~ - - - - - - - -
09-29-87 - . - - - - - -~ - -
11-09-87 - - - - - - - - - -
04-18-90 - - - - - - - - - -
06-08-90 - - - - - - - - -~ -
07-11-90 - - -- - - - - - - -
08-06-90 - - - - - - - - - -
450 04-18-90 - - -- -- - - -- -- - -
06-08-90 - - - - - - - - - -
07-11-90 - - - - - - -- - - -
08-06-90 - - - -- -- - - - - -
550 09-11-84 - - - - - - - - - -
570 11-09-87 - - - - - - - - - -
580 12-02-83 - - - - - - - - - -
595 04-05-84 <.010 <.010 <.010 <.010 <1 <.010 <.010 <01 <1 <.01
09-11-84 - - - - - - - - - -
600 09-11-84 - - - - - - - - - -
08-07-86 - - - - - - - - - -
09-10-86 - - - - - - - - - -
10-29-86 - - - - - - - - - -
03-12-87 - - - - - - - - - -
04-30-87 - - -- - - - - - -- -
05-20-87 - - -- - - - - - - -
06-04-87 -- - - - -~ - - - - -
08-25-87 - - -- -- - - -- - - -
09-29-87 - - - - - -~ - - . -
11-09-87 - - - - - - -- - - --
04-18-90 - - - - - - - - - -
06-08-90 - - - - - - - - - -
07-11-90 - - -- - -- - - -- - --
08-06-90 - - - - - - - - - -
630 09-11-84 - - - - - ~ —~ - -~ -
890 04-05-84 <.010 <.010 <.010 <.010 <1 <010 <.010 <.01 <.1 04
920 09-11-84 - - - - - - - - - -
08-07-86 - - - - - - - - - -
09-10-86 - - - - - - - - - -
03-12-87 - - - - - - - -- - -
04-30-87 - - - - -- - - -- - -
05-20-87 - - - - - - - - - -
06-04-87 - - - - - - - - - -
08-25-87 - - - - - - - - - --
09-29-87 - - - - - -~ - - - -
11-09-87 - - - - - - - - - -
04-18-90 - - - -~ - - - - - -
06-08-90 - - - - - - -- - - -
07-11-90 - - - - - - - - - -
08-06-90 -- -- - - - -- - -- -- --

! Constitucnt-analysis code used by U.S. Geological Survey National Water Quality Laboratory

2 The U.S. Geological Survey National Water Quality Laboratory in Denver, Colorado, reports both trans- and cis-1,2-dichlorocthylene as trans-1,2-dichloroethylene
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