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EXPLANATION

Extent of the Pinelands in the study area

Location of surface-water-quality site. Number MANCHESTER TOWNSHIP

is surface-water site number in table 4-2 (leading
zero is omitted).

1409095 A\

Location of surface-water site used to collect

stream-bottom material for sediment analysis.
Number is surface-water site number in table
4-3.

394857074134301 A

BOUNDARY OF ATLANTIC

: . COASTAL STUDY AREA
Location of surface-water-quality site also used

to collect stream-bottom material for sediment
analysis. Number is surface-water site number
in table 4-3 (leading zero is omitted).

1409050 A

Location of ground-water-quality site. Number is
U.S. Geological Survey well number in table 4-1

29-1192 @
WATER QUALITY

Concentrations of two constituents exceeded the NJDEP secondary maximum contaminant level (SMCL) (Shelton, 1996). An SMCL
is the limit for the concentration, amount, or level of a contaminant that affects the aesthetic quality of drinking water, such as taste,
odor, and color. SMCLs are intended as guidelines and represent reasonable goals for drinking-water quality but are not enforceable
(Shelton, 1996). The SMCL of 300 pg/L for iron was exceeded in ground-water samples from 2 of the 10 wells sampled. The pH of all
10 ground-water samples was less than the SMCL range of 6.5 to 8.5 units.

The Kirkwood-Cohansey aquifer system is a major source of drinking water in the study area; therefore, the quality of water
in the aquifer is of great importance. Furthermore, because streamflow in many parts of New Jersey is derived from ground water,
protection of the ground-water resource is critical to maintaining surface-water quality. Results of chemical analyses of samples from
10 ground-water and 3 surface-water sites were used to document the general quality of ground water and surface water in the study
area since 1978. Because the samples are intended to represent ambient water-quality conditions, samples from wells or surface-
water sites located near, or at, landfills and hazardous-waste sites or thought to be affected by contamination were not selected.
Analyses of six stream-bottom-material samples also are presented.

Ground-water quality can be related to the land use in the vicinity of the well, the well's location within the regional flow
system, and the mineralogy of the local aquifer material. Three land-use regions are found in the study area. The western part of the
study area is mostly in the New Jersey Pinelands (fig. 4-1); the eastern part is primarily wetlands, with urban development along the
coast. Because the study area is mostly undeveloped and nonagricultural, concentrations of nitrate are expected to be relatively low
when compared to concentrations sometimes found in agricultural areas. In urban areas, sources of nitrate include lawn fertilizers,
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All data presented on this sheet were collected and analyzed by the USGS. These data were retrieved from the WATSTORE septic-system wastes, leakage from sewer pipes, and industrial wastes (Clawges and others, 1999). Urban runoff and tidal effects 1 i L ? Lo i ]2 ) ‘
(National Water Data Storage and Retrieval System) database (available at the USGS office in West Trenton, N.J.), which is can elevate concentrations of sodium and chloride in ground water. Localized saltwater intrusion exists in areas near Barnegat Bay
maintained by the USGS. (New Jersey Department of Environmental Protection, 1996b). The aquifer material is predominantly quartz sand, which does not 390 Na+ K Cl+F
i o dissolve readily in ground water. o
Ground-water samples were collected according to the methods described in Classen (1982) and Wood (1976). Surface- 52 Ca HCO; i at SRRl i chh b B e 0 e ) e e s  — :
water samples were collected at streamflow-gaging stations using the equal-discharge-increment method described in Ward and Stiff diagrams for the 10 ground-water samples are plotted in figure 4-1. These diagrams represent the concentrations, in 30" M Eo
Harr (1990) and Brown and others (1970). Stream-bottom-material samples were collected according to the methods described in milliequivalents per liter, of the major cations to the left of the vertical axis and those of the major anions to the right of the vertical g+ SO,

Radtke (1997). Ten ground-water samples were analyzed for physical and chemical characteristics, major ions, nutrients, trace
elements, volatile organic compounds (VOCs), and radionuclides (table 4-1 ). Four surface-water samples were analyzed for physical
and chemical characteristics, major ions, nutrients, trace elements, and bacteria (table 4-2). One of the surface-water samples also
was analyzed for herbicides and insecticides. Six stream-bottom material samples were analyzed for nutrients and trace elements
(table 4-3). One of the stream-bottom-material samples was analyzed for polycyclic aromatic hydrocarbons (PAHs) and
polychlorinated biphenyls (PCBs). Water samples were analyzed according to the methods described by Fishman and Friedman
(1989), Wershaw and others (1987), and Skougstad and others (1979). Procedures used to collect samples to be analyzed for
pesticides and VOCs are described in Sandstrom (1990, 1995); analytical methods are described in Connor and others (1998) and
Zaugg and others (1995). Gross alpha-particle and gross beta-particle activity were determined by using procedures approved by the
U.S. Environmental Protection Agency (USEPA) (Krieger and Whittaker, 1980).

axis. Differences in the ionic composition of the samples can be evaluated by comparing the shapes of the diagrams. Despite some
variations, the Stiff diagrams indicate that sodium and potassium were the predominant cations in all ground-water samples collected
in the study area, and chloride was the predominant anion. The width of the diagram is an approximate indication of the total ionic
content of the ground-water samples (Hem, 1985).

NOTE: Because no concentration data are available for dissolved
iron in surface water, a value of zero was assigned to this
constituent in the surface-water Stiff diagrams.

The Kirkwood-Cohansey aquifer system contains dilute (low ionic strength), acidic waters that have little buffering capacity.
Because the low pH of the ground water in the study area causes the carbonate ion to be present primarily in the form of carbonic
acid (H2COgs), concentrations of bicarbonate and carbonate in the ground water commonly are low. High dissolved-iron
concentrations (1,700 and 1,100 pg/L, respectively) were observed in 2 of the 10 ground-water samples (table 4-1). The dissolved
iron in the sample from well 29-798 may be derived from iron coatings on the quartz sand, or from detrital iron oxide, which typically
dissolves in water with a low dissolved-oxygen content (Kozinski and others, 1995). The concentration of dissolved iron also was
high in the sample from well 29-513, despite a dissolved-oxygen concentration of 4.7 mg/L. Well 29-513 is only 21 ft deep; therefore,
the high dissolved-oxygen concentration may be the result of atmospheric oxygen mixing with the ground water during sampling.

The results of analysis of the ground-water, surface-water, and stream-bottom-material samples are presented in tables 4-1,
4-2, and 4-3, respectively. Calcium, chloride, fluoride, magnesium, potassium, silica, sodium, and sulfate constitute the major ions;
nitrate, nitrite, ammonia, and phosphorous species constitute the nutrients. Trace elements are metals and nonmetals that generally
are found in low concentrations (less than 1 mg/L) in natural waters (Hem, 1985, table 13). These constituents include aluminum, \
arsenic, barium, beryllium, cadmium, chromium, copper, iron, lead, manganese, mercury, selenium, silver, and zinc. VOCs are
synthetic organic compounds that are components of gasoline, diesel and other fuels, and solvents and other industrial organic
chemicals. Radionuclides in drinking-water supplies are measured in terms of gross alpha- and beta-particle activity, or
concentrations or activities of other specific isotopes, such as thorium and cesium. Total coliform and fecal coliform bacteria are
standard indicators of microbial contamination by sewage or other fecal matter. Insecticides and herbicides include a wide range of
chemicals used to control insects and weeds. PAHs and PCBs are classes of synthetic organic compounds that sorb or bind strongly
to sediments, soil particles, and organic matter.

Surface Water

The results of analysis of four surface-water samples collected along the lengths of three streams in the study area during
1978 and 1999 are presented in table 4-2. These samples were selected because they were considered to be representative of the
surface-water quality in the study area and had been analyzed for constituents that were considered to reflect ambient water quality.
One of the samples also was analyzed for various commonly used herbicides, insecticides, and degradation by-products of
insecticides.

Ground Water USEPA drinking-water regulations do not apply to untreated surface water. Instead, surface-water standards that vary
according to the use of a surface-water body or stream segment have been developed by the State of New Jersey (New Jersey
Department of Environmental Protection, 1998). Because these standards vary across the study area, they are not used in this report

The chemical characteristics of ground water are affected by temperature, pressure, duration of contact and geochemical as a regional index with which to compare surface-water quality.

reactions with lithologic materials, and human activities that introduce contaminants into the ground water. Water has the capacity,
through various chemical processes, to dissolve and transport at least small amounts of almost all substances that it contacts
(Heath, 1987, p. 64). The water quality in an unconfined aquifer system, such as the Kirkwood-Cohansey aquifer system, can vary
more than that in a confined aquifer system because of the water table’s proximity to land surface and the absence of an overlying
regional confining unit, which can impede the downward movement of surface-related constituents; therefore, unconfined ground
water can be affected easily by the presence of constituents related to human activities.

The ionic composition of the surface-water samples reflects the chemistry of the ground water that discharges to the streams )
and that of precipitation. The chemical characteristics of the surface water are affected by the physical and chemical characteristics
of the drainage basin, such as quantity and quality of precipitation, base flow, and runoff; population, land use, and impervious area;
presence or absence of effluent discharges; and other factors. The surface-water samples, like ground-water samples, were acidic |
(low pH) and contained only low concentrations of nutrients. Concentrations of all herbicides, insecticides, and degradation by- . . O
products of insecticides analyzed for were less than the respective detection limits (table 4-2).

The results of analysis of 10 ground-water samples collected during 1981-83 and 1996 are presented in table 4-1. These
samples were selected to represent the water quality in the Kirkwood-Cohansey aquifer system in various parts of the study area,

Stiff diagrams for three surface-water samples are plotted in figure 4-1. (Because the surface-water samples were not
and had been analyzed for chemical constituents that were considered to reflect ambient water quality.

analyzed for dissolved iron, this constituent is not shown.) The Stiff diagrams indicate that, as in the ground-water samples, sodium

and potassium were the predominant cations and chloride was the predominant anion. Concentrations of calcium and bicarbonate
Results of ground-water analyses in table 4-1 were compared with USEPA and New Jersey drinking-water regulations

established in accordance with the Federal Safe Drinking Water Act (SDWA) (P.L. 93-523) and the N.J. Safe Drinking Water Act,
respectively (Shelton, 1996). All regulations promulgated by the USEPA are adopted automatically by the State of New Jersey;
however, New Jersey has established its own drinking-water regulations, which are based on the Federal regulations but may be
more stringent than them (Shelton, 1996). From the data shown in table 4-1, no regulated constituents were present in the ground-
water samples in concentrations that exceeded NJDEP primary drinking-water standards, also called maximum contaminant levels
(MCLs) (Shelton, 1996). An MCL is the highest amount of a specific contaminant allowed in the water delivered to any customer of a
public water system (Shelton, 1996). MCLs are set by Federal and State agencies to protect the public health, and are enforceable
under the authority of the N.J. Safe Drinking Water Act.

were lower than those of the other cations shown.

Urban runoff and tidal effects can elevate concentrations of sodium and chloride in surface water. The application of deicing
salts on roads during winter in New Jersey can lead to an increase in concentrations of both sodium and chloride in surface water
(Robinson and others, 1996; Heisig, 2000). The pH of the surface-water samples (4.4-4.5) was lower than that of the ground-water
samples, probably as a result of acidic precipitation. Results of previous investigations of a drainage basin adjacent to the study area
show that hydrogen was the predominant cation in precipitation (Johnsson and Barringer, 1993), and the pH of the precipitation
samples ranged from 4.1 to 4.7 (Lord and others, 1990).
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Concentrations of the VOCs listed in table 4-1 were less than the detection limit, and concentrations of all regulated - i
compounds that were detected were less than the NJDEP MCL. Radionuclide activities were relatively low, less than 4 pCi/L Stream-Bottom Material j
(picocuries per liter). The gross alpha-particle activities in the samples were less than the NJDEP MCL of 15 pCi/L (Shelton, 1996).

The gross beta-particle activities in the samples were less than the routine monitoring requirement screening level of 15 pCi/L (the Six samples of stream-bottom material were analyzed for metallic trace elements and nutrients (table 4-3). One sample was

level at which more detailed testing is required) (U.S. Environmental Protection Agency, 2000, p. 21 ,596). analyzed for PAHs and PCBs. Concentrations of PAHs were less than the minimum reporting level (MRL) (50 pg/kg (micrograms per ~
kilogram) dry weight). (The MRL is the lowest measured concentration of a constituent that may be reliably reported using a given
analytical method (Timme, 1995)). The concentration of PCBs was less than the MRL of 5 ug/kg dry weight.
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Table 4-1. Selected results of water-quality analyses of ground-water samples from 10 wells screened in the Kirkwood-Cohansey aquifer
system, Atlantic Coastal study area, New Jersey
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Table 4-1. Selected results of water-quality analyses of ground-water samples from 10 wells screened in the
[Site locations are shown in figure 4-1; NGVD, National Geodetic Vertical Datum of 1929; uS/cm, microsiemens per centimeter at 25 degrees Celsius; °C, Kirkwood-Cohansey aquifer system, Atlantic Coastal study area, New Jersey--Continued

degrees Celsius; --, no reported value; mg/L, milligrams per liter; pLg/L, micrograms per liter; constituents not detected in a sample are reported as the value of the
method reporting level for that analysis preceded by a "less-than" symbol (<); wat flt, filtered water; wat unflt, unfiltered water; M, presence of material verified,
but not quantified; number in parentheses is parameter code used to identify the constituent, property, or characteristic in the U.S Geological Survey water-quality
database; Th, Thorium; Cs, Cesium; pCi/L, picocuries per liter]
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U.S. ethene, methane, methane, benzene, 113, ether, methane, Styrene,
Geological wat unflt wat unflt wat unflt wat unflt wat unflt wat unflt wat unflt wat unflt o
2 173 o 2 7 =0 =3 =k, - 10 Lo - Suveywell (L) (ugh) (gL Ggh) (gl () (gl (gl 39
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29- 798 13.0 9.3 <20 120 510 .010 .010 10 <1.0 19 29- 513 <0.20 <0.20 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 0 1 2 3 4 MILES
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Geological wat flt wat flt wat flt wat flt wat flt wat flt wat flt wat flt 29- 768 - - - <1.00 - -- - -
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number (01010) (01025) (01030) (01040) (01046) (01049) (01056) (71890)
29- 773 = = = N - - - -
29. 513 _ <1.0 <1.0 <1 1,100 . 22 <0.1 29- 789 <.20 <.20 <2 <.20 <.20 <2 <2 <.20
29. 571 <5 <5.0 <50.0 30 140 <100 17 _ 29- 790 <.20 <.20 <2 <.20 <.20 <2 <2 <20
20. 644 <5 <5.0 <50.0 130 50 <100 <10 _ 29- 798 <20 <.20 <2 <.20 <.20 <2 <2 <.20
29 684 - <1.0 <1.0 330 130 2 8 <1 29-1192 - - - - - - - -
29- 768 <5 <5.0 <50.0 <20 60 <100 <10 = Volatile organic compounds and radionuclides Base from U.S. Geological Survey 1:24,000 quadrangles: Whiting, 1971; Keswick Grove, 1971; Toms River, 1989; Seaside Park, 1989;
Woodmansie, 1955; Brookville, 1972; Forked River, 1989; Barnegat Light, 1989; Oswego Lake, 1977; West Creek, 1 972;
29- 773 - 2.0 <10 10 M 1 8 <5 i Alpha Beta Gross Ship Bottom, 1972; Long Beach NE, 1972; New Gretna, 1977; Tuckerton, 1995; Beach Haven, 1977
29- 789 - <1.0 <1.0 2 20 7 5 <1 Tri- radio- Alpha radio- beta
’ ’ ’ Tri- chloro- activity, radio- activity, radio-
29- 790 - <1.0 <1.0 <1 <3 <1 7 <1 Tetrachloro- chloro- fluoro- Vinyl 2 sigma, activity, 2 sigma, activity,
29- 798 - <1.0 <1.0 <1 1,700 <1 30 2 U.s. ethene, Toluene, ethene, methane, chloride, wat flt, wat flt, wat flt, wat flt,
10 10 3 40 1 14 3 Geological ~ wat unflt wat unflt wat unflt wat unflt wat unflt Th-230 Th-230 Cs-137 Cs-137
2HI9% - < b = : Survey well  (ug/L) (Hg/L) (ug/L) (ue/L) (ug/L) (©Ci/L)  (CIL)  (CIL)  (pCill)
Sel P - number (34475) (34010) (39180) (34488) (39175) (75987) (04126) (75989) (03515)
ele- . ) rganic
Ge;fésg}cal wat i wt 1 o it by 29- 513 <02 <020 <020 <020 <02 0.54 <3.00 0.69 <4.00 Figure 4-1. Locations of water-quality and stream-bottom-material sampling sites, and Stiff diagrams showing the ionic composition of water from the Atlantic Coastal study area, New Jersey.
Survey well (ug/L) (ng/L) (ug/L) (/L) 29. 571 - <1.00 = = - - - - =
number (01145) (01075) (01090) (00681) ’
29- 644 - <1.00 -- -- - - -- -- -
29 513 <1.0 2 - 0.20 29- 684 - - = - . 46 <3.00 74 <4.00
29- 571 - <10 40 <30 29- 768 . <1.00 - - - - - - -
29- 644 - <10 10 <.30
29. 684 <1.0 <1 21 .10 29- 773 - - - - - - - - - Table 4-3. Selected results of analyses of stream-bottom material samples from six sites, Atlantic Coastal study area, New Jersey
29- 768 = <10 i 20 29- 789 2 <20 <2 <0 <2 2l =0 61 =00 [Site locations are shown in figure 4-1; miZ, square miles; uS/cm, microsiemens per centimeter at 25 degrees Celsius; °C, degrees Celsius; --, no reported value; mg/kg,
29- 790 <2 <.20 <20 <20 <2 45 <3.00 67 <4.00 milligrams per kilogram; jug/g, micrograms per gram; E, estimated value; jig/kg, microgram per kilogram; MPN, most probable number; constituents not detected in 2
29 773 - - 14 60 29- 798 <2 <20 <20 <20 <2 31 <3.00 73 <4.00 sample are reported as the value of the method reporting level for that analysis preceded by a "less-than" symbol (<); bed sed, bed sediment; wsv nat, wet sieve, native
29. 789 <1.0 <1 18 30 29-1192 - - - = - 48 <3.00 .70 <4.00 water; < 2mm, < 2 millimeters dry weight; number in parentheses is parameter code used to identify the constituent, property, or characteristic in the U.S. Geological
) ' ’ Survey water-quality database]
29- 790 <10 <1 <3 40 'Latitude and longitude are in degrees, minutes, and seconds and are referenced to the North American Datum of 1927.
29- 798 <10 <1 31 .60 2Analysis done by using whole-water total fixed-endpoint titration. q Agg{linor(liia,
3 s i B
29-1192 <1.0 <1 <3 20 Analysis done by using whole-water titration to pH 4.5. . us. Binsiinige beasd i
eological SurYey are (standard (mg/ke
surface-water-site Sampling (mi?) units) as N)
number Surface-water-site name date (81024) (70310) (00611)
01408830 Cedar Creek at Cedar Crest, NJ 08-10-99 20.1 6.10 0.2
01409050 North Branch Forked River near Forked River, NJ 09-07-99 134 5.10 <2
393831074215001 Mill Branch near Stafford Forge, NJ 08-31-84 = - -
394124074175301 Cedar Run at Garden State Parkway near Manahawkin, NJ 08-21-84 -- - --
394354074154101 Fourmile Branch at Garden State Parkway near Manahawkin, NJ 08-31-84 - - =
394857074134301 South Branch Tributary 2 near Forked River, NJ 08-28-84 -- - --
Table 4-2. Selected results of water-quality analyses of surface-water samples from three sites, Atlantic Coastal study area, New J. ersey ; . 3
2 . . " Table 4-2. Selected results; of water-quality analyses of surface-water samples from three sites, Atlantic Coastal study area,
[Site locations are shown in figure 4-1; mi®, square miles; LS/cm, microsiemens per centimeter at 25 degrees Celsius; °C, degrees Celsius; --, no reported value; mg/L, New TetseveClatinnad ; : 5 -
milligrams per liter; ug/L., micrograms per liter; E, estimated value; MPN, most probable number per 100 milliliters; >, greater than; constituents not detected in a sample are y zimmogrla, Inorganic Organic Total Copper, : Lead, Zinc,

: R : " " 2 s 5 y U.s. org-N, Phosphorus, carbon, carben, carbon, bed sed, Cadmium, bed sed, bed sed, Iron,
reported as the value of the method reporting level for that analysis preceded by a "less-than" symbol (<); wat flt, filtered water; wat unflt, unfiltered water; 0.7 U GF, 0.7 - bed sed, o Bedsed. bed sed, Tedsed —— Bedsen: e g Bl
microgram glass-fiber filter; number in parentheses is parameter code used to identify the constituent, property, or characteristic in the U.S. Geological Survey water-quality database] Geological Survey total total total total total erable recoverable erable erable total

surface-water-site (mg/kg as N) (mg/kg) (g/kg) (g/kg) (g/kg) (Lg/g) (ug/g) (1g/g) (ng/g) (ng/g)
US. pH, _ number (00626) (00668) (00686) (00687) (00693) (01043) (01028) 01052)  (01093)  (01170)
Geological Dissolved wat unflt, Herbicides
Surve oxygen Dissolved field S-ethyl-N-N-
surfacz- Drainage (percent oxygen (standard Us. prop};llthio— 01408830 100 40 <0.2 = 3.9 N - - - -
water-site ) Sampling areg saturation)  (mg/L) units) Geological Benfluralin, Dacthal,  carbamate, 01409050 <20 <40 <2 - 4 < <1 34 5 1,100
number Surface-water-site name date (mi®) (00301) (00300) (00400) Survey Alachlor, Atrazine, wat flt Butylate,  Cyanazine, wat flt wat flt 393831074215001 B B o ~ 49 <1 <1.0 <10 <1 350
surface- ) wat flt wat flt 0.7 U GF wat flt wat flt 0.7 U GF 0.7 U GF Ak ST g - 250' 9 1‘0 ” 9 R0
01409095 Oyster Creek near Brookville, NJ 06-29-78 7.43 - 7.9 45 water-site Sampling (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 7. N - ; <. P !
01408830 CZdar Creek at Cedar Crest, NJ 11-17-99 20.1 94 12.3 - number date (46342) (39632) (82673) (04028) (04041) (82682) (82668) 394354074154101 - - <l - 1.9 <1 <10 <10 1 430
101409050 North Branch Forked River near Forked River, NJ 01520 J54 o3 . a4 01409050  05-18-99 <0.002 <0.001 <0.002 <0.002 <0.004 <0.002 <0.002 ) " .
01409050 North Branch Forked River near Forked River, NJ 09-07-99 134 75 6.9 4.5 394857074134301 - - ; X 6 <1 <1.0 <10 <1 58
Alkalinity, ~ Alkalinity,
U.s. Specific wat unflt, wat unflt, .
Geological conductance,  Temper- Hardness, fixed-end : fixed-end US. Ethal- ) . Naprop- Pend;— e
Survey wat unflt ature, wat unflt Calcium, Magnesium, Potassium, Sodium,  point, field® point,lab3  Chloride, Geological fluralin, Linuron, . Molinate, amide, Pebulate, methalin, Bed iall
surface- (uSktm) water (mg/L as wat flt wat flt wat flt wat flt (mg/L as (mg/L as wat flt Survey wat flt wat flt Metribuzin, wat flt wat flt wat flt wat flt Prometon, e i éngter}a s
water-site Sampling at 25 °C (°c) CaCOy) (mg/L) (mg/L) (mg/L) (mg/L) CaCOy) CaCO3) (mg/L) surface- . 0.7 UGF 0.7 U GF wat flt 0.7 U/LGF 0.7 I;LGF 0.7 [;LGF 0.7 U GF wat /tﬁt Polychlor- I;r?/t:ir‘lave’ e:):;l::
number date (00095) (00010) (00900) (00915) (00925) (00935) (00930) (00410) (90410) (00940) water-site Sampling (ug/L) (ug/L) (ng/L) (ng/L) (ug/L) (ug/L) (ug/L) (ug/L) Arsenic, Chromium!, Manganese!,  Nickel, Cobalt!, Mercury!, nated deve fall
number date (82663) (82666) (82630) (82671) (82684) (82669) (82683) (04037) U.S. . 1 R X
05 33 1 56 Geological Survey bedsed, bed Sedf;»l bed sed, bedsed, bedsed, bed sed, biphenyls’,  diameter, diameter,
01409095 06-29-78 42 200 4 0.70 0.50 : - < - | ) total recoverable  recoverable recoverable  recoverable recoverable  bedsed percent percent
01408830 11-17-99 27 40 3 56 32 4 1.9 - 1 4.0 01409050 05-18-99 <0.004 <0.002 <0.004 <0.004 <0.003 <0.004 <0.004 <0.018 surface-water-site (nglg) (ug/g) E)pi%/sg% (ug/g) (ug/g) (Lg/g) (ug/kg) <062mm <004 mm
01409050  05-18.99 - s ) e p 3 28 - « 55 number (01003) (01029) 01053)  (01068) (01038) (71921)  (39519)  (80164)  (80157)
01409050 09-07-99 38 19.0 3 34 43 3 2.8 - <1 5.0 )
U.s. ) Tebu- Thio- 01409050 <1 1.5 5.4 0.6 <0.1 <0.01 <5 <1 <1
Geological Pronamide, thiuron, bencarb, Triallate, Trifluralin, Meto-
Survey wat flt Propachlor, Simazine, wat flt wat flt wat flt wat flt lachlor,
Us surface- 0.7 U GF wat flt wat flt 0.7 U GF 07U /LGF 0.7 9 LGF 0.(7 gIEvF wat flt
. . : - water-site Sampling (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) ung/L) (ng/L) Polycyclic aromatic hydrocarbons
Geological Ammonia  Ammonia ) Total Nitrite 5 o 61 0415
Susey Fluoride, Silica, Sulfate, s e Ammorit,  Amaii - -Aiie Ifl.ll 2 oni tl’Ogeél, i ege’ number date (82676) (04024) (04035) (82670) (82681) (82678) (82661) (39415) 1 Benzo- 1 12Dk 6D
surface- wat flt wat flt wat flt wat flt wat unflt wat unflt wat flt wat unflt wat unflt wat flt b Pyrene’, 1-Methyl- (a)- Phenan- Benzo-(k)- 9H- Isophorone!, methyl- methyl-
water-site Sampling (mg/L) (mg/L) (mg/L) (mg/L asN) (mg/LasN) (mg/LasN) (mg/L asN) (mg/L) (mg/L) (mg/L as N) 01409050 05-18-99 <0.003 <0.007 <0.005 <0.010 <0.002 <0.001 <0.002 <0.002 bed sed, pyrene', pyrene’, thridine!, fluor- 1-Methyl-9H-  Fluorene!, bed sed, naphth- naphth-
number date (00950) (00955) (00945) (00623) (00625) (00610) (00608) (71845) (00600) (00631) US. <2mm, bed sed, bed sed, bed sed, anthene’, fluorene”, bedsed, <2mm, alene!, alene!,
Geological Surve WSV nat, <2mm, <2mm, <2mm, bed sed, bed sed, <2mm, wsvnat, bed sed, bed sed,
01409095  06-29-78 - = 4.3 - 0.15 <0.01 - - 0.16 - Surfacf ornter sitey ( ﬁ;/lls ) zvsv/ﬂat) x(vsv;l;at) ‘(”sﬁal) (<2/111:n; <2%m wsv nat field <2mm <2mm
’ Insecticid d degradation by-product: - h Hg/kg uerke He/kg ugrkg He/kg (ug/kg) (ngrkg) (ug/kg) (ng/kg) (ug/kg)
01408830  11-17-99 <1 57 3.1 E.10 16 03 <030 04 - <037 e I Cgracson by procies number (49387)  (49388)  (4938)  (49393)  (49397)  (49398)  (49399)  (49400) (49403,  (4940)
01409050 05-18-99 <1 2.0 35 43 14 - <.030 -- - <.050 - 3 6Bl
- - . ,0-Diethy!
01409050 09-07-99 <l 55 4.0 E.10 E.10 <03 <030 <030 Geological aniline, Carbofuran, Chlor- Deethyl Disulfoton, Ethoprophos, 01409050 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
Survey wat flt wat flt pyrifos, atrazine, Diazinon, Dieldrin, wat flt wat flt Lindane, Malathion,
B ; surface- 0.7U GF 0.7U GF wat flt wat flt wat flt wat flt 0.7UGF 0.7U GF wat flt wat flt
Biochemical . water-site  Sampling (Mg/L) (ng/L) (ng/L) (ng/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ng/L)
us. Total Ortho- oxygen Residue, sum . number date (82660) (82674) (38933) (04040) (39572 (39381) (82677) (82672) (39341) (39532)
Geological nitrogen, phos- Organic, demand, Residue of consti- B Barmrf}ll, 236 Tri 2.6-Di Phenan Cyelo i
itri itri - ° tuents, . t unflt, i ,0-D1- - - a-
ssul;fr;,:g— 1\“111;1{1;% I\\i}; frft, zﬂn?tg;anf;; wg}ll?lt:ﬁt sva:tb t(')l?’ vfa? 3¥1ﬂt atvlafé%tc' \;Z?fit wgltﬁoﬂﬂ r‘icvcao\l/l;able 01409050 05-18-99 <0.003 <0.003 <0.004 <0.002 <0.002 <0.001 <0.017 <0.003 <0.004 <0.005 methyl- methyl- Benzo- threne!, 1-Methyl- penta- Acenaplll- Acena;lyh- cenel,
water-site Sampling (mg/LasN)  (mg/L) NO, (mg/LasP)  (mg/L) (mg/L) (mg/L) (mg/L) (ug/l)  (ug/L as Ba) naphﬂ]l- naph&ll- (ghi)- bedssed, phenag- phenar- thylene |, thene’, bed sed, 2-Methyl-
number date (00613) (71856) (71887) (70507) (00681) (00310) (70300) (70301) (01020) (01007) Us. alenel, alene’, perylene’, <2mm, threne”, threne!, bedsed, bedsed, <2mm, anthracene’,
Geological S bed sed, bed sed, bed sed, WSV nat, bedsed, bed sed, <2mm, <2mm, wsvnat, bed sed,
) COIOBICa \SuLvey <2mm <2mm <2mm field <2mm <2mm wsv nat wsvnat field <2mm
01409095  06-29-78 - . 0.7 <0.010 == <1.0 29 - - - ) cis- Alpha- surface-water-site (ng/ke) (ng/kg) (ng/ke) (ug/kg) (Lg/kg) (Hg/kg) (ng/kg) (ug/kg) (Lg/kg) (ng/ke)
01408830 11-17-99 <.003 - - - 3.0 <1.0 16 17 E13 - Us. Azinphos- Methyl- Per- Pro- benzene pp-11- number (49405) (49406) (49408) (49409) (49410) (49411) (49428) (49429) (49434) (49435)
05-18-99 003 010 - - 42 ELl5 19 _ E9 o Geological methyl, parathion, methrin Phorate, pargite, Terbufos, hexa- Dichloro- 2,2-
01409050 . . ) ) Survey wat flt wat flt Parathion, wat flt wat flt wat flt wat flt chlororide, bisethane,
01409050 09-07-99 <003 - - - 44 EL6 20 - <16 125 surface- _ 07UGF  0JUGF  watflt ~ 07UGF 0JUG 0JUGF 07UGF  watflt wat flt 01409050 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
water-site. Sampling (ng/L) (ng/L) (ug/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
number date (82686) (82667) (39542) (82687) (82664 (82685) (82675) (34253) (34653) =
uor-
Chrysenel, p-CresoIl, Benzo-(b)- Dibenzo- anthene! 2-Ethyl-
Fecal Fecal -18- ’
GecE{GZical Beryllium, Iron, Lead. Manganese. Nickel Silver, coli?cCer StrZ;to— 01202050 Sl <0.001 <000 <000 e =000 <0.013 <0013 <000 <0.006 Eenzn-{d), bedsed, bedsed, fluor- (@ h)- 1 bed sed, napthalene E Naphthalene E
s . b , 5 s s 5 < Us anthracene”, <2mm, <2mm, anthene’, anthracene”, <2mm, bedsed, bed sed,
Survey wat unflt, Cadmium, wat unflt, wat unflt, wat unflt, wat unflt, wat unﬂtl, b ESh : ]SO]%({;ZA 6 . bed sed, WSV nat, WSV nat, bed sed bed sed. WSV nat, <2mm, <2mm,
“fzgf_csei;e Sampling rec((ilvge/ia)ble w(al,tl;/rif}t’ rec(il‘;;%)ble recalvge/lif;)le re(l(?l\/ge/ﬁi)b'le rec((})f;/%;ﬂe l‘eC((:LVgC/IB}) ‘ (NE;N ) A(M_PN)7 "Herbicides, insecticides, and degradation by-products determined for this site and date only. Also, Stff diagram (figure 3-1) shown only for this sampling date for this site. G‘i_‘f’bglcal Survey <2mm field field <2mm <2mm field wsvnat wsvnat
number date (01012) (01027) (01045) (01051) (01055) (01067) (01077) (31615) (31677) 2 Analysis done by using whole-water total fixed-endpoint titration. su ace-wzter-sue (zlggﬁ%)) ((ixégg(g)) %ﬁ%)) ((itggfé%) (29%{1;%) (Englllé%) %é]ft%) (Ar'tgg‘{g%)
3Analysis done by using whole-water titration to pH 4.5. number ( ) ¢ ) ( ) ( ) ( ) ( )
01409095 06-29-78 = - - - - - - 12 540 4A measure of the quantity of dissolved oxygen necessary for the decomposition of organic matterby microorganisms over 5 days at 20 degrees Celsius.
01408830 11-17-99 - - - - - - - - - SEC broth refers to a specific mixture of nutrients that is used for growing bacteria by the MPN method. 01409050 <50 <50 <50 <50 <50 <50 <50 <50
01409050  05-18-99 = e = = - . - - - SAD-EVA refers to azide-dextrose-ethyl-violet azide broth method.
01409050 09-07-99 <4 <1 100 <1 4 <« <1 - - "In the most-probable-number (MPN) method to determine fecal streptococci and fecal coliform, bacteria are grown from the sample in a nutrient solution and the most

probable number of organisms is calculated from the amount of gas produced.

lAnalysis for this constituent in sample from this site only.
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