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All copies of this groundwater quality assessment report transmitted to the regulatory
agencies are stamped by a registered professional geologist (P.G.) oi"South Carolina. Copies
of the report retained at the Savannah River Site for reference do not include the registered
P.G. stamp.
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Abstract
....... ii i i ml

During second quarter 1992, samples from the six FAC monitoring wells at the F-Area
Acid/Caustic Basin were analyzed for herbiddu, indicator parameters, major ions, pesticides,
radionuclides, turbidity, volatile organic compounds, and other constituents. Monitoring
results that exceeded the U.S. Environmental Protection Agency's PrimaryDrinking Water
Standards (PDWS) or the Savannah River Site flagging criteria or turbidity standards during
the quarter are the focus of this report.

Gross alpha exceeded the PDWS in well FAC 4. Manganese exceeded the Flag 2 criterion in
well FAC 4; total organic carbon was elevated in welll FAC 6 and 7; and total organic
halogens were similarly elevated in wells FAC 3, 5, 6, 7, and 8.

F-Ar_ AcidlCauottc Basin iii _eond Quarter 1992
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Executive Summary
lm i i i ai

The six monitoring wells at the F-Area Acid/Caustic Basin are sampled quarterly as part of
the Savannah River Site (SRS) Groundwater Monitoring Program and to comply with South
Carolina Hazardous Waste Management Regulations. During second quarter 1992, samples
from the monitoring wells were analyzed for herbicides, major ions, pesticides, pH, radio-
nuclides, specific conductance, total dissolved solids, total organic carbon, total organic halo.
gens, turbidity, volatile organic compounds, and other constituents. Monitoring results that
exceeded the U.S. Environmental Protection Agency's Prir_ary Drinking Water Standards
(PDWS) or the SRS flagging criteria or _urbidity standards are the focus of this report.

During second quarter 1992, wells FAC 5, 6, 7, and 8 at the F-Area Acid/Caustic Basin did
not yield tour well volumes prior to sampling; thus, the samples collected from these wells
may not be representative groundwater samples. Gross alpha exceeded the PDWS Lnwell
FAC 4, with activities up to 1.5E+01 pCi/L. Manganese exceeded the Flag 2 criterion in well
FAC 4, with a concentration of 434 _g/L; total organic carbon exceeded Flag 2 criteria in
wells FAC 6 and 7, with concentrations up to 19,500 _g/L; and total organic halogens were
elevated in wells FAC 3, 5, 6, 7. ;._ _, with a maximum concentration of 235 _g/L in weil
FAC 6.

Samples from wells FAC 3 and 5 exceeded the SRS turbidity standard.

Water-table elevations at the F.Area Acid/Caustic Basin indicate that the groundwater flow
direction is west. Upgradient wells FAC 3 and 5 contained elevated levels of total organic
halogens. Among the downgradient weUs, FAC 4 contained elevated levels of gross alpha and
manganese; FAC 6 and 7 contained elevated total organic carbon; and FAC 6, 7, and 8
contained elevated teta[ organic halogens.

P.Area AeidIC, a_tie. Racist I Second Quarter 1992



Introduction
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The F-Area Acid/Caustic Bas/n is located east of F Area at the Savannah River Site (SRS)
on a Mope that leads to sn unnamed tributary of Upper Three Runs Creek. The basin,
onnstructed in the early 1950s, k an unlined earthen pit that received dilute sulfuric acid '
and sod/urnh3rdroxidesolutions and other wmUmfrom mvmndarms within SPS. The buin
provided mizinz and neu_tion of the dilute solutions before their di_ to nearby

The F-AreaAc/dtC,augic Basin mns/ned in mrviee until new neutralization
• fsci]/UMbecan_ oDeration_ in 1982 (Heft'Mrand F._plorstiou Resources, 1991).

e

Four Mmmdwater monitorin8 wells were installed at the F-Area Ar_l/Caustic Basin
between August 1983 and July 1964. Under tlm tram of a oonmmt4ecr_ executed
May gS, I_t88, by the U_. District Court (District of South C_m]/na, A/ken Division),
the hssin beeam subject to requJrimmts of Subtitle C of the Resource Conservation and
Rea)very Act (_, the Smsth Carolina Hazsrdous Wute Mane_ment Rer_tions ..
(SCHWMR),and am)elated regulations. The monitoring wells were re-evaluated during the
smmnea"of 1988 to emmm compl/ance with SC_ As part of this compliance effort, four

" sddiUonal wells wm inatal]edat the'F-Aru Ac/d/CausticBasinduringthird quarter 1988.
Wells FAC I and 2 were abandoned in Maw.h 1989 becsmm they were dry and were not
/nduded _n the RCRAmon/toring pro_w_

The mon/torin4 welk at the F-Area Acid/Caustic Basin are sampled quarterly as part
ot the SRS Grmmdwater Monitoring ProMam and to eomply with SCHWMR. Because the
Kreen zone elevations of the monitoring welk vary, the pattern of water elevations
makes interpretsUon of horizontal flow direction beneath the basin difficult. The revised
_water Quality _t Plan for the F-Area Aeid/Caust/c Basin 0NSRC, 1991),
submitted to the South Carolina l)q)artment of Health and Environmental Control on April
30, 1991, proposes the installation of six ]xemanent piezometers to provide additional water-
elevation dat_ to help ddlne the Sroundwster flow direction, and to assess the current
monitoring well network as requ/r_ by SCHWMR.
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Discussion
ii r I IIIIII _ i III II

Groundwater Monitoring Data

During second quarter 1992, samples from six monitoring wells at the F-Axea Acid/Caustic
Basin were analyzed for herbicides, major ions, pesticides, pH, radionuclides, specific

• conductance, total dissolved solids, total orlpmic carbon, total organic halogens, turbidity,
volatile organic compounds, and other mnstitmmts. This report ds,_'ibes rm_; _ that
exceeded U.S, Environmental Protection A&_mcy(EPA) Primary Drinking Water Standards
(PDWS) (Appendix aJ, $RS flagging criteria (Appendix B), or SPS turbidity standards.

In general, the flagging criteria established by the Environmental Monitoring Section of the
Environmental Protection Department st SRS for identifying constituents in high
concentrations in groundwater are as follows:

• Flag 2 criteria ar_ _amd on the PDWS; for constittmuts that do not have PDWS,
Flag 2 criteria are baaed on the Secondary Drinking Water Standards (SDWS) or 10 times
the method detection limits (MDL) u dmcribed in Appendix B. Constituent levels that
equal or exceed. _ 2 criteria are described as e/crated.

• Flag 1 criteria are based on half the PDWS; for constituents that do not have PDWS,
Flag I criteria are based on half the SDWS or 5 times the MI)L as des:r/bed in
Appendix B. A Flog I value for a constituent may reflect analytical error or it
may indicate the initial detection of a constituent. Thus, constituents excmdhng Flag 1
criteria are included in this report and are described as slightly elevated.

• Flag 0 criteria are based on constituent levels below Flag I criteria or below the sample
detection limit.

Illustrations of the monitored waste management unit at SRS (Figure 1), the individual
monitoring wells (lzigtu-e 2), and the flow direction of the groundwater beneath the basin
(Figure 3) _m in Appendix C; monitoring remdte as well as analyses that exceeded holding"
times or PDWS sre presented in Appendix D.

F.APN AcMICawfie Bwia .q SecondQuarter 1992



Analytical Results Exceeding Standards

Results for analytes that exceeded the PDWS (see Appendix A) during second quarter 1992
are summarized in Table I (Appendix D). Gross alpha exceeded the PDWS in well FAC 4 at
a value of 1.5E +01 pCi/L.

Constituents that exceeded other Flag 1 or 2 criteria (see Appendix B) during second quarter
199_ are summarized in Table 2 (Appendix D). Manganese exceeded the Flag 2 criterion in
_vel_FAC 4, with a concentration of 434/_g/L; total organic carbon exceeded Flag 2 in wells
FAC _ and 7 with a maximum concentration of 19,500 _g/L in well FAC 7; and total organic

. __s were _levated in wells FAC 3, 5, 6, 7, and 8, with a maximum concentration of
_:_ _/L iv well FAC 6. Ali results for individual wells are presented in Table 3

' (Appendix D). Table 3 also indicates those analyses that exceeded holding times or PDWS.

The standard practice at SRS is to purge a minimum of four well volumes from each well and
ensure that the field parameters have stabilized before sample collection, ff a well that goes
dry during purging rvcovers sufficiently for sampling within 24 hours, the procedure is
considered a single sampling event. Table 3 (Appendix D) lists the amount of water purged
from each weil d_-ing second quarter 1992 at the F-Area Acid/Caustic Basin. Wells FAC 5, 6,
7, and 8 did not yield four well volumes prior to sampling.

Turbidity Results Exceeding Standards

Turbidity result, in nephelometric turbidity unita (NTU), are reported here for well
samplea exceeding 5 NTU or the SRS standard of 50 NTU. During second quarter t992, the
turbidity in the sample from, well FAC 4 was below 5 NTU. Wells FAC 6, 7, and 8 did not
exceed the 50 NTU turbidity standard. Wells FAC 3 and 5 exhibited turbidity values greater
than 50 NTU, with values ranging up to 271 NTU in well FAC 3 (Table 3, Appendix D).

A value of 5 NTU, established by EPA (1986) as a general standard for acceptability of
groundwater samples, is considered unrealistic for monitoring wells at SRS. G_ass(1989) has
documented turbidity measurements ranging up to 5,000 NTU from properly designed wells
screened in poorly productive formations. During the 1989 RCRA Compliance Evaluation
Inspection, officials from EPA Region fV indicated that the SPS turbidity standard of 50
NTU i_ conservative. These officials also agreed that water-table wells in this area often
correspond to nonaquifer formations, rendering development of these welts more difficult due
to the low yield and high proportion of mobile fines typical of these formations (Bergren and
Bennett, 1989).

Water Elevations, Flow Directions, and Flow Rates

Water-table elevations and the groundwater flow direction beneath the F-Area Acid/Caustic
Basinareshown inFigure3 (AppendixC). The groundwaterflowdirectioniswest(using
SRS gridcoordinates);historically,groundwaterflowatthiswastemanagement unithasbeen
towardthenorthwest.

F.Arms AcidlCaustic Ba#in 4 _¢ond Quarter 1992



The groundwaterflowrateinthewatertable(AquiferZone Im_)beneaththeF-Area
Acid/CausticBasinisestimatedusingthefollowingequation:

Flow (ft/day)= HydraulicConductivity(ft/day)× dh (ft)
Porosity (unitless) dl (ft)

A hydraulic conductivity constant of l0 ft/day (Geraghty & Miller, Inc., 1990) is a conserv-
ative estimate (i.e., the actual hydraulic conductivity should be somewhat less than 10 ft/day).
The effective porosity value is estimated at 20% (Kill/an et ai., 1987), dh is the difference
in head, and d/is the length of the flow path. Flow rate estimates vary depending on the
vertical gradient between wells, the size of the area under consideration, and the number of
data points. For this reason, the estimation of flow rate should be considered accurate only
to an order of magnitude.

Using the above equation with dh = 6 ft and dl= 30 ft (see Figure 3 in Appendix C),
the flow rate estimate for groundwater in ._he water table beneath the F-Area Acid/Caustic
Basin is as follows:

i0 × 6 - 10 ft/day
0.20 30

10 R/day x 365 days = 3,700 ft/yr

Water-level measurements at this unit do not provide a clear pattern and, thus, make
groundwater flow rate estimates difficult. The additional piezometers that will be installed

• after approval of the Groundwater Quality Assessment Plan (WSRC, 1991) (see Figure 3,
Appendix C) will provide more accurate water elevations and groundwater flow estimates.

Results for Upgradient vs. Downgradlent Wells

WeLlsFAC 3 and 5 are the designated upgradient wells at the F-Area Acid/Caustic Basin.
During second quarter 1992, upgradient well FAC 3 contained elevated total organic halogens
at 55 _g/L, as did upgradient well FAC 5, at 93 _g/L. Among downgradient wells, PAC 4
contained elevated levels of gross alpha and manganese; PAC 6 and 7 contained elevated
levels of totai organic carbon; and wells FAC 6, 7, and 8 contained elevated levels of total
organic halogens.

P-Art_ AzidlOzusti¢ Basin $ Second Quarter 1992
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Conclusions
iii

|1 , i

Gross alpha, manganese, total organic carbon, and total organic halogens exceeded drinking
water standards or other Flag 2 criteria in FAC wells at the F-Area Acid/Caustic Basin during
second quarter 1992. Upgradient wells FAC 3 and 5 contained elevated levels of total organic
halogens. Downgradient well PAC 4 contained elevated levels of gross alpha and manganese;
wells FAC 6 and 7 contained elevated total organic carbon; and wells FAC 6, 7, and 8
contained elevated total organic halogens. Generally, elevated levels of constituents found in
downgradient wells but not in upgradient wells at a wute management unit are considered
products of the waste management unit.

Because historic records indicate that no radionuclides were disposed of at this wute
management unit (Heffner and Exploration Resources, 1991), the elevated levels of gross
alpha in the FAC wells are not considered to be due to seepage from the'F-Area Acid/Caustic
Basin.

Samples from wells FAC 3 and 5 exceeded the turbidity standard of 50 NTU.

Water-table elevations at the F-Area Acid/Caustic Basin indicate that the groundwater flow
direction is west relative to SPS grid coordinates; the historical flow pattern is toward the
northwest. However, the anomalous water-table data from FAC wells make the estimation of
groundwater flow rates difficult. The revised Groundwater Quality Assessment Plan for the
F-Area Acld/Caustic Basin (WSRC, 1991) proposes the installation of six permanent
piezometers to provide _dditional water-elevation data and to help define the groundwater
flow direction.

P._ Ae/dICautte B,_tn 4 8_ond Quarter Z992



Errata
i i , i

Third _artor 1991:

• Errors in the computer program used to mark analyses that exceed holding times caused
a number of enalyses to be incorrectly flagged ni exceeding holding time.

y The nitrate as nitrogen analysis for well FAC 7 was the only analysis performed by
General Engineering Laboratories on samples from the FAC well series during third
quarter 1991 that exceeded holding time.

Fourth Quarter 1991 and 1991 Summary:

• * Page D-2, Holding Time: The statement concerning holding time for pH is incorrect.
The gtatement should read "South Carolina Department of Health and Environmental
Control allows only 15 minutes to elapse between sampling and analysis for pH.
Thus, laboratory pH analyses alwa_ exceed hold/rig time."

• The re_ts of analyses performed tufing EPA Method 900.1 have been incorrectly referred
to in the past as total r_dlum results end have been inappropriately evaluated against the
drinking water standard for combined radhnn-226 and radium-228. EPA Method 900.1
should be considered a gross scr_ning procedure for radium alpha; it may be used to
screen drinking water for the necessity of performing a specific radium.226 anslyais, but
it gives no indication of the presence or quantity of radJmn.228 in the sample. This
analyek will be referred to in the fuhars as total alpha-emitting radium.

First Quarter 1992:

• The definitions for the abbrsviatiorm TM and WA were net included in the "Key to
Reading the Tables" in Appendix D. TM and WA reprmmnt TMA/Eberline and Roy P.
Weston, Inc. laboratories, respectively.
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Primary DrOning Water Standards

Analvte JJ_ Level _ Reference

Americium.241 pCtRA 6.34E + 00 Proposed EPA, 1991
Americium.243 pCi/L 6.37E+00 Proposed EPA, 1991
Antimony #g/L 5m Proposed EPA, 1990
Antimony- 125 pCi/L 3E + 02 Final EPA, 1977
Arsenic #gR. 50 Final CFR, 1991
Barium #g/L 2,000 Final CFR, 1991
Bar_um-140 pCi/l. 9E + 01 Final EPA, _977
Benzene /RA. 5 Final CFR, 1991
Benzo[a)anthracene /RA. 0.1 Proposed EPA, 1990
Benzo[b]fluorsnthene /RRA 0.2 Proposed EPA, 1990
Benzo[k]fluoranthene #g/L 0.2 Proposed EPA, 1990
Benzo[alpyrene MI/L 0.2 Proposed EPA, 1990
Beryllium #g/L 1 Proposed EPA, 1990
Beryllium-7 pCi/L 6E +03 Final EPA, 1977
Bromodichloromethane /_/L 100 Final CFR, 1991
Bromoform /RA. 100 Final CFR, 1991
2-sec-Bu_yl-4,6-dinitmphanol {Oinoseb} /JgtL 7 Proposed EPA, 1990
Cadmium /_IR. 5 Final CFR, 1991
Carbon-14 pCiRA 2E + 03 Final EPA, 1977
Carbon tetrachloride /R/L 6 Final CFR, 1991
Cerium-141 pCIAL 3E + 02 Final EPA, 1977
Ceriurn-144 pCi/L 2.61E+02 Proposed EPA, 1991
Cesium-134 pCi/L 8.13E +02 b Proposed EPA, 1991
Cesium-137 pCi/L 2E + 02 Final EPA, 1977
Chlordane pg/IL. 2 Final CFR, 1991
Chloroethene (Vinyl chloride) #gRA 2 Final CFR, 1991
Chloroform #gRA 100 Final CFR, 1991
Chromium #gA. 100 Final CFR, 1991
Chromium.§ 1 pCi/L 6E + 03 Final EPA, 1977
Chrysene /RR. 0.2 Proposed EPA, 1990
Cobalt-57 pCi/L 1E+03 Final EPA, 1977
Cobalt-58 pCi/L 9E + 03 Final EPA, 1977
Cobalt-60 pCi/I. 1E + 02 Final EPA, 1977
Copper #gR. 1,300 Final CFR, 1991
Curium-242 pCi/L 1.33E + 02 Proposed EPA, 1991
Curium-243 pCI/L 8.3E + 00 Proposed EPA 1991
Curium.244 pCi/L 9,84E+00 Proposed EPA 1991
Curium-246 pCi/L 6.27E. 00 Proposed EPA 1991
Cyar_de #g/L 200 Proposed EPA 1990
Dibenz[a,h]anthracene #gA. 0.3 Proposed EPA 1990
Dibromochloromethane ,9/I. 100 Final CFR 1991
D_romochloropropane #gR. 0.2 Final CFR 1991
1,2-Oichlorobenzene MIRA 600 Final CFR 1991
1,4-Oichlorobenzene #gRA 76 Final CFR 1991
1,2-Oichloroe_ane /41/I. 5 Final CFR 1991
1,1-Dichloroethylene _ 7 Final CFR, 1991
cis-1,2-DicNoroethylene _ 70 Final CFR, 1991
trans- 1,2-Dichloroethylene _ 100 Final CFR, 1991
Dichloromethane (Methylene chloride) _ 5 Proposed EPA, 1990
2,4-Oichloro0henoxyacetic acid #g/L 70 Final CFR, 1991
1,2-Dichloropro0ane #g/L 5 Final CFR, 1991
En(bin #g/L 0.2 Final CFR, 1991
Ethylbenzene #11/I. 700 Final CFR, 1991
Europium. 154 pCI/L 2E + 02 Final EPA, 197 7

P-Area ActdlCaumtie Basin A.2 Second _arter 1992



Unit ],gZP,[ _ Reference

Europium-155 pCiRR 6E . 02 Final EPA, 1977
• Ruoride #g/l. 4,000 Final CFR, 1991

Gross all_a ° pCi/L 1.5E +01 Final CFR, 1991
Heptachlor /_g/L 0.4 Final CFR, 1991
Heptachlor el)oxide Mo/L 0.2 Final CFR, 1991
Hexachiorobenzene /Jg/L 1 Proposed EPA, 1990
Hexachlorocyclolpentadlene #9/!. 50 Proposed EPA. 1990
ledine-129 pCi/1, lE+00 Final EPA, 1977
Iodine-131 I)CiA. 3E +00 Final EPA, 1977
kori-55 pCi/L 2E+O3 Final EPA, 1977
kori-59 ;)CIA. 2E + 02 Final EPA, 1977
Lantharv_m-140 pCi/L 6E + 01 Fines EPA, 1977
Lead #gA. 15 Finat CFR, 1991
Lindane #gA. 0.2 Final CFR, 1991
Manganese-54 pORR 3E + 02 Final EPA, 1977
Mercury /_9/L 2 Final CFR, 1991
Methoxychlor #g/t. 40 Final CFR, 1991
Neptunium.237 I_iRR 7.06E .00 Proposed EPA, 1991
Nickel #gA. 100 Proposed EPA, 1990
Nickel-59 pCi/L 3E + 02 Final EPA, 1977
Nickel-63 pCi/IL 6E + 01 Final EPA, 1977
Niobium-95 pCi/L 3E + 02 Final EPA, 1977
Nitrate as nitrogen #gA. 10,000 Fired CFR, 1991
Nitrite as nitro0en #gRR 1,000 Final CFR, 1991
Nonvolatile beta ;)Ci/L 5E + 01 Proposed EPA, 198(]
PCBsd #glL 0.5 Final CFR, 1991
Pentachloropl_enol #gRR 1 Final CFR, 1991
Plutordum-238 pCt4L 7.02E + 00 Proposed EPA, 1991
Plutonium+239 pCi/t, e.21E+01 Proposed EPA, 1991
Plutonium-239/240 e pCIAL 8.21E+01 Proposed EPA, 1991
Rutonium-240 ;)CIA. E.22E + 01 Proposed EPA, 1991
Plutonium-241 ;)CIA. 8.25E+01 Proposed EPA, 1991
Plutonium-242 pCi/L 6.54E + 01 Proposed EPA, 1991
Potassium-40 pCiRR 3E + 02 Proposed EPA, 1986
Radium-226 pCi/l. 1.§7E+01 Proposed EPA, 1991
Radium-228 pCi/L 7.85E +00 Proposed EPA, 1991
Radon-222 pCi/l. 3E+02 Proposed EPA, 1991
Ruthenium-103 pCiA. 2E + 02 Final EPA, 1977
Ruthenium.106 pCiRR 3E + 01 Final EPA, 1977
Selenium /zgA. 60 Final CFR, 1991
Silver _ 80 Final CFR0 1991
Sodium-22 pCiA. 4.66E + 02 Proposed EPA, 1991
Stront_11-89 pCiA. 2E + 01 f Final EPA, 1977
SUontium-89/90 e pCi/L 8E + O0 Final CFR, 1991
Strontium-90 pCiRR 8E . GO Final CFR, 1991
Styrene #gA. I00 Final CFR, 1991
Sulfate #g/I. 400,000 a Protposed EPA, 1990
Technetium-99 I:)Ci/L 9E + 02 Final EPA, 1977
Tetrachloroethyiene #g/l. 5 Final CFR, 1991
Thallium #gA. 1 Proposed EPA, 1990
Thorium-228 ¢CiRR 1.25E+02 Proposed EPA, 1991
Thorium-230 ¢Ci/L 7.92E +01 Proposed EPA, 1991
Thorium-232 pCiRR 8.8E+01 Proposed EPA, 1991
Thorium-234 pCiRR 4.01E+02 Proposed EPA, 199_
Tin-113 pCi/L 3E + 02 Final EPA, 1977
Toluene #gA. 1,000 Final CFR, 1991

F-Arco Ac/dlCau, t/_ Sz, in A-3 Second Quarter lSSZ



Analvte _ _ Status Reference

Total radium pCi/IL 6E + 00 Final CFR, 1991
Total trihalornethanes //gAl. 1O0 Final CFR, 1991
Toxaphene #gR. 3 Final CFR, 1991
2,4, 5-TP (Silvex} #g/L 50 Final CFR, 1991
1,2,4-TricNorobenzune pg/l. 9 Proposed EPA, 1990
I, I, 1.Tr_cNoroethane _/L 200 Final CFR, 1991
1, 1,2-Trichloroethane /_gA 5 Proposed EPA, 1990
Trichloroethylene MgAL 5 Final CFR, 1991
Tritium pCi/mL 2E + 01 Final CFR, 1991

. Uranium #g/L 20 Proposed EPA, 1991
Uranium alpha activity pCi/l. 3E+01 Proposed EPA, 1991
Uranium'2331234 e pCi/I. 1,38E + 01 Proposed EPA, 1991
Uranium-234 pCi/l. 1.39E . 01 Proposed EPA, 1991
U:anium-235 pCiAL 1.45E + 01 Proposed EPA, 1991
Uranium-238 pCi/L 1.48E+01 Proposed EPA, 1991
Xylenes #g/I. 10,000 Rnal CFR, 1991
Zinc-B5 pCi/L 3E + 02 Rnal EPA, 1977
Zirconium-95 pCi/L 2E + 02 Rnal EPA, 1977
Zirconium/Niobium-95 e pCi/L 2E + 02 Final EPA, 1977

: Note: Drinking water standards set by EPA (1977) correspond to the level at which each radionuclide
contributes 4 mrem/yr of dose to an individual consuming 2 L of contaminated liquid a day. See EPA
(1977) for details.

e This value is the lower of two proposed levels.

b EPO/EMS uses the proposed standard because it is a lower value; the final P0WS in 1977 may have been
knerror.

o The standard given ts for gross alpha including radium-226 but excluding radon and uranium.

d Analyses were conducted in 1992 for the following: PCB 1016, PCB 1221, PCB 1232, PCB 1242, PCB 1248,
PC8 1254, end PCB 1260.

• For double radionuclide analyses where each separate radionuclide has its own standard, the more stringent
standard is used.

f This value is the lower of two levels given for strontium-89.
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Flagging Criteria

Beginning in 1991, the Environmental Monitoring Section of the Environmental Protection
Department (EPD/EMS) modified its guidelines tor flagging constituent8 in the Groundwater
Monitoring Program. These flagging criteria are as follows:

* Flag 2 criteria for constituents equal the U.S. Environmental Protection Agency (EPA)
Primary Drh,.king Water Standard, the EPA proposed Primary Drinking Water Standard,

. or the EPA Secondary Drinking Water Standard. It"a constituent does not have a drink-
ing water standard, the Flag 9 criterion equals 10 timu the method detection lhnit (MDL)
calculated as the 90th percentile detection limit obtained recently by one oi"the primary
analytical laboratories.

• Flag I criteria tor constituents equal one-half oi'the EPA Primary Drinking Water
Standard, one-half the EPA proposed Primary Drinking Water Standard, or one-half the
EPA Secondary Drinking Wjater Standard. If a constituent does not have an EPA
drinking water standard, the Flag I criterion equals 5 times the MDL calculated as the
90th percentile detection limit obtained reeent|y by one o£ the primm-y analytical
laboratories.

® Analytical results for constituents below Flag I or below sample detection lirn/Is are
cl_ed ez Flag0.

The following parameters are not assigned flagging crileria: alkalinity, calcium, carbonate,
color, corrosivity, magnesium, odor, potassium, Eh, silica, sodium, total dissolved solids, total
phosphorus, total phosphates (as P), and turbidity. In addition, common laboratory contami-
nants and cleaners including phthalates, methylene chloride, ketones, and toluene are not
assigned flagging criteria.

_aivte un_ _ Fian2 So.ce

Acenaphthene #g/L 50 100 EPA Method 8270
Acenaphthylene pg/L 50 100 EPA Method 8270
Acetone /_I/L 50 100 EPA Method 8240
Acetonitrile (Methyl cyanide) keg/L S00 1,000 EPA Method 8240
Acetophenone pg/L 80 100 EPA Method 8270
2-Acatylaminofluorene /_/!. 50 100 EPA Method 8270
Acrolein #o/L 100 200 EPA Method 8240
Acrylonitrile //O/L 100 200 EPA Method 8240
Aldrkl #g/I. 2.5 5 EPA Method 8080
Alkalinity (as CeCO]} No flag No flag Set by EPO/EMS
Allyl chloride #g/L 280 500 EPA Method 8240
Aluminum #g/I. 100 200 EPA Method 6010
Americium-241 pCi/l. 3,17E+00 8.34E+00 ProposedC)WS (EPA, 1991)
Americium-243 pCi/L 3.19E+00 6.37E+00 Proposed DWS (EPA, 1991)
4-Aminobil3henyl _/L 50 100 EPA Method 8270
Ammonia #g/L 500 1,000 API-lA Method 417B
Ammonia nitrogen #OIL 50 100 EPA Method 350.1
ArNline /_B. 50 100 EPA Method 8270
Anthracene #g/l. 50 100 EPA Method 8270
Antimony #g/L 2.8 5 Proposed DWS (EPA, 1990)
Antimony-125 pCi/L 1.5E+02 3E+02 Final OWS (EPA, 1977|



Analvte Unit _ _ Se,_.O.

Aramite #g/L 50 100 EPA Method 8270
Arsenic /Jg/L 25 50 Final DWS (CFR, 1991a)
Azoberttene /:g/L 50 100 EPA Method 62 5
Barium #g/L 1,000 2,000 Final DWS (CFR0 1991 a)
Barium-140 pCi/L 4.5E+01 9E.01 Final DWS {EPA, 1977)
Benzene " /:gtL 2.5 5 Final DWS (CFR, 1991a)
alpha-Benzene hexachloride #glL 2.5 5 EPA Method 8080

. beta-Benzene hexachloride #g/L 2.5 5 EPA Method 8080
delta-Benzene hexachloride #glL 2.5 8 EPA Method 8080
Benzidine /:gA 250 800 EPA Method 8270
Benzola]anthracene /_A. 0.05 0.1 Proposed DWS (EPA, 1990)
Benzo[blfluoranthene #gA. 0.1 0.2 Proposed DWS (EPA, 1990)
Benzo[k]fiuoranthen. /:g/L O. 1 0.2 Proposed OWS (EPA, 1990)
Benzol_,/1,tlporylene /:g/l. 50 100 EPA Method 8270
Benzo[a]pyrene /_/1. 0.1 0.2 Proposed DWS (EPA, 1990)
Benzoic acid /_/1. 250 500 EPA Method 8270
1,4-Benzoquinone .ugA. 50 100 EPA Method 8270
Benzyl alcohol /_I/L 100 200 EPA Method 8270
9e_llium #g/t. 0.5 1 Proposed OWS (EPA, 1990i
Beryllium-7 pCiA. 3E+03 68+03 Final OWS (EPA, 1977)
Bis(2-chloroethoxy) methane #g/L 50 100 EPA Method 5270
Bis(2-chloroethyl) ether #gA. 50 I00 EPA Method 8270
Bis(2-chiorolaopropyl) ether #g/t. 50 100 EPA Method 8270
Btslchlorornethyl] ether #g/l. IS0 100 EPA Method 8270
Bis(chloromethyl-ethyl) ether /R/L 50 100 EPA Method 8270
Bis(2-ethylhexyl) phthalate No flag No flag Set by EPO/E]MS
Bromide #gA. S,000 10,000 EPA Method 300.0
Bromodichloromethane #gA. 50 100 Final OWS (CFR, 1991 a)
Bromoform #g/L 50 1O0 Final DWS (CFR, 1991 a) .
Bromomethana (Methyl bromide) /:g/L 5 10 EPA Method 8240
4-Bromophenyl phonyl ether #gA. 50 100 EPA Method 8270
2-sec-Butyl-4,6-dir_trophenol #g/L 3.5 7 Proposed DWS (EPA, 1990)
Butylbenzyl phthalate No flag No flag Set by El=O/EMS
Cadmium #g/L 2.5 § Final DWS (CFR, 1991a)
Calcium No flag No flag Set by EPDIEMS
Carbon disulfide /_/L IS 10 EPA Method 8240
Carbon tetrachloride #g/L 2,5 5 Final OWS (CFR, 1991 a)
Carbon-14 pCi/L 1E+03 2E+03 Final DWS [EPA, 1977)
Cadaonate #gA. 800 1,000 EPA Method 310.1
Cerium-141 pCi/L 1.58+02 3E+02 Final DW5 (EPA, 1977)
Cerium-144 pCi/t. 1.31E+02 2.618+02 Proposed DWS (EPA, 1991l
Cesium-134 pCi/L 4.078+01 5.138+01 Proposed DWS (EPA, 1991)
Cesium-137 pCi/L 18+02 2E+02 Final DWS (EPA, 1977l
Chlordane /_/L 1 2 Final DWS (CFR, 1991a)
Chloride /RIL 128,000 250,000 Secondary DWS (CFR, 1991 b)
4-Chloroaniline #g/L 50 100 EPA Method 8270
Chlorobenzene /:o/L 5 10 EPA Method 824.0
Chtorobenzilete #g/L 50 100 EPA Method 8270
Chloroethane /:gA. 5 10 EPA Method 824.0
Chloroethefle (Vinyl chloride) #gA. 1 2 Final DWS (CFR, 1991 al
Chloroethyl vinyl ether /:gA. 5 10 EPA Method 8240
2-Chloroethyl vinyl ether /_A. 5 10 EPA Method 824.0
Chloroform #g/i. 50 100 Final DWS (CFR, 1991a)
pare-Ctlloro-meta-cresol /Jg/L 50 100 EPA Method 8.270
Chloromethane (Methyl chloride) ,ug/L 15 10 EPA Method 8240
2-Chlorona0hthalene /JgJl. 50 100 EPA Method 8240



_ _ DL1 5m.X Source

2-Chlem_n_ _gA. ISO 100 EPA Method 8270
4_ phenyl ether #0/L 60 100 EPA Method 8270
ChkJroWlml /41A. 1,000 2,000 EPA Method 8240

_ 50 100 Final DWS (CFR, 1991 al
Chromun-Sl 9Ci/L 31[.03 6E+03 Final DWS (EPA, 1977)
Chrysene _ 0.1 0.2 Proposed OWS (EPA, 1990)
Cobatt _ 20 40 EPA 14ethod 8010

Cobolt-§7 pCiA. 6E+02 lE+03 Final DWS (EPA, 1977)
Cobalt-S8 pCIA. 4.U+03 9E+03 Final DWS (EPA, 1977)
Coboi_-80 pCiA. 6E+01 1E+02 Final OWS (EPA, 1977)
C,alc, No fla9 No fie0 Set by EPO/EMS
Copper #4lA. 880 1,300 F'malDWS (CFR, 1991 a)comoe_y

No flag No flog Set by EPO/EMS
m-Crmml (3-1dM_NMileno_ _ql/L 50 100 EPA Method 8270
o-Cmeol (2-1_) _ 60 100 EPA Method 8270
P-Cmxcd (4_) _ 80 100 EPA Method 8270
Curkam-242 pC_A. 8.66E+01 1.33E+02 Proposed DWS (EPA, 1999)
Cudum-243 I)CUql. 4.16E+00 8.3E+00 Proposed DWS (EPA, 1991)
Curkam-244 pC_ 4.92E+00 9.84E+00 Proposed OWS (EPA, 1999)
Curium-244 p_A. 3.14E+00 8.27E.00 Pro_sed DWS (EPA, 19911
Cyanide. Mi/I, 100 200 Proposed DWS (EPA, 1990)
p,p'-OOO /Ag/t. 2.5 S EPA Method 8080
p,p'4)OE _ 2.6 8 EPA Method 8080
p.p'_0_r _L 2.S S EPAMethod8O8O

• O_n-txa_phmmte Nof_0 Norb0 SetbyEPORMS
_--'-.._v,_ No_ No_ SetbyEPOtEMS

OIokn_ _1. 50 100 EPA Method 8270

Dibentla, hl_ #Wt, 0.18 0.3 Proposed DWS (EPA, 9990)
Oibenzofurarv _ 60 100 EPA Method 8270

.OA. 60 I00 FtnadDWS (CFR, 199 le)
O_W°Oafw #Wt. 0.1 0.2 Fired OW$ ((:FR, 19918)
1,2-Oibromo-3._ion_xme _ 280 500 EPA Method 82,10
1,2_oethone _ 100 200 EPA Memod 8240

(Methyterm bromide) 14lA. 5 I0 EPA Method 8240
1,2-D_h_0Nnzona #Wt. 300 600 Final DWS (CFR, 1991 al
1,3-Oich_benzm_ _ 60 100 EPA Method 8270
1,4-_ _ 37.6 75 Final DWS (CFR, 1991 m)
3,3'-DicNwoben_li_ _ S0 100 EPA Method 8270
trlms-1,4-OicNor_2_ /4lA. 960 300 EPA Method 8240
__ _ 5 90 EPA Method 8240
1.9-Oichioroemone _ § 10 EPA Method 8240
1,2-Dichiomemame _ 2.8 8 Final DWS (CFR, 1991 a)
cis-9,2-_ #gA. 36 70 Final DWS (CFR, 19918)
1,1-Oichio_ _ 3.6 7 Final DWS (eFR, 19918)
9.2-Ok::Nwo4,thyleml _ 25 SO EPA Method 824.0

trane-l,2-t___e /41/I. 50 100 Final DWS (CFR, 19918)o,:_mmeu.m

chloride) NO flag No fl_ Set by EPO/EMS
2,4-Oktvo_mo_ p_L SO 100 EPAMemod8270
2,_Ollhem_ _ SO 100 EPA Method 8270
2,_acetk: acid _ 35 70 Fmol DWS (CFR, 199 la)
1,2.01chioro;rop4na /41/I. 2.8 S Final OWS (CFR, 1991 a)
¢_ 1._lMmNwoplmo _ S 10
llr4m_1,,_ioro_.o_q_ EPA Method 8240
DieMrin _0A. 5 10 EPA Method 8240

_/I. 2.5 S EPA Method 8080



_._a_te Un_ EIaLI _ Source

Oiethyl phthalete No flag No flag Set by El)O/EMS
Oimethoete pg4. $0 100 EPA Method 8270
p-Dimethylaminoazobenzene /Jg/L 80 100 EPA Method 8270
p-(Oimethylamino)ethylbenzene /:0/I- r)o 100 EPA Method 8270
7,12.Oirnethylbenz[a]anthracene /_/L 50 100 EPA Method 8270
3,3'-Dimethylbenzkline #G/L §0 100 EPA Method 8270
a,a-OimethylpheneUlytamine M9/I- 50 100 EPA Method 8270
2,4-Dimethyl phenol Mo/L 50 100 EPA Method 8270
dimethyl phlhalate No flag No flag Set by EPD/EMS
1,3-1Dinitrolmnzene #gAl. 50 100 EPA Method 827 0
4,6-Dinitro-ortho-cresol #g/t. 250 500 EPA Method 8270
2,4-Dinitrophenol p01L 250 500 EPA Method 8270
2,4-4DinilTotoluene #gA. 50 100 EPA Method 8270
2,8-Okdtrotoluene _ 60 100 EPA Method 8270
1,4-Dioxane #gA. 50 100 EPA Method 8270
Diphenytamine #gA. §0 100 EPA Method 8270
1,2-Diphenylhvdrazine #gA. $0 100 EPA Method 8270
Dissolved o_enic carbon #GA. 5,000 10,000 EPA Method 9060
Disulfoton #gA. S0 100 EPA Method 8270
Eh No flag No flag Set by EFD/EMS

. Idpha-Endosulfan //9/I- 50 100 EPA Method 8270
beta-F,ndosulfan #g4. 50 100 EPA Method 8270
Endosulfan I #g4. 2.8 5 EPA Method 8080
Endosulfan U #g/L 2.5 5 EPA Method 8080
Endosutfan sulfate #g4. 2.8 5 EPA Method 8080
Endrin #g4. 0_1 0.2 Final DWS (CFR, 1991al
Endrin aldehyde #g4. 2.5 § EPA Method 8080
Endrin ketone No flag NO flag Set by EPO/EMS
Ethyl methacrylate #g/L 50 100 EPA Method 8270
Ethyl methanesulfonate #gA. 50 100 EPA Method 8270
Ethylbenzene Mg/L 350 700 Final DWS (CFR, 1991 a)
Europium-154 pca4. 1E+02 28+02 Final DWS (EPA, 1977)
Europium-l§5 pCa/1. 34[+02 8E+02 Final OWS (EPA, 1977)
Famphur #g/L 150 100 EPA Method 8270
Fluoranthene #g4. 50 100 EPA Method 8270
Fluorene _ 50 100 EPA Method 8270
fluoride #g/l. 2,000 4,000 Final OVVS(CFR, 1991 al
Gross alpha I:)CiA. 7.58+00 1.5E+01 Final DWS (CFR, 1991a)
Heptachlor #9/1- 0.2 0.4 Final DWS (CFR, 1991 a)
HeptacNor epoxicle #g/l. 0.1 0.2 Final DWS (CFFI, 199_;a)
Heptacf_iorodibenzo-p-dioxin

isomers #gA. 0.0032S 0.0066 EPA Method 8280
1,2,3,4,6,7,8-Heptachlorodibenzo-

p-dioxin #gA. 0.00325 0.0085 EPA Method 8280
Heptachtorodibenzo-p-furan

isomers #gA. 0.0022S 0.00415 EPA Method 8280
I, 2,3,4, 8,7,8-Heptacfdorodibenzo-

p-furan _ 0.00225 0.0045 EPA Method 8280
Hexachlorobenzena /Jg/L 0.5 I Proposed DWS (EPA, 1990)
Hexachlorobutadiene #g/L S0 100 EPA Method 8270
Hexachlorocyclopentadiene #g/L 28 §0 Proposed OWS (EPA, 1990)
HexacNorodibenzo-p-dioxin isomers #g/L 0.00225 0.004§ EPA Method 8280
1,2,3,4,7,8-1Haxachlo¢odtbenzo-

p-dioxin pg/L 0.00225 0.0045 EPA Method 8280
Hexachiorodibenzo-p-furan isomers Mo/1L 0.002 0.004 EPA Method 8280
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*,nalvte J_ _ F!aa2
1,2,3,4.7.8-HexacNorodibenzo-

I)-furan /:g/L 0.O02 0.004 EPA Method 8280
Hexachloroethane _g/L 80 1O0 EPA Method 8270
Hexachlorophene /Jg/L 250 500 EPA Method 8270
Hexachloropropene #gA. 50 100 EPA Method 8270
2-1_xanone ;agA. 100 200 EPA Method 8240
Indeno[1,2.3-c,d]pyrene /:gA. 50 I00 EPA Method 8270
Iodine #gA. 500 'i ,000 EPA Method 415
lodine-129 pCi/L 5E-01 IE+00 Final DWS IEPA, 1977)
Iodine-131 pCilL 1.5E+00 38+00 Final DWS (EPA, 1977)
I(_(Iomethane (Methyl iodide} #gA. 76 150 EPA Method 8240

#on #g:1. 150 300 Secondary DWS (CFR, 1991 b|
Iron-55 pCiA. 1E+03 28+03 Final DWS (EPA, 1977)
Iron-59 pCi/L 1E+02 28+02 Final DWS iEPA, 1977)
Isobutyl alcohol /_I/L 800 1,000 EPA Method 8240
laodrin /,'gA. 50 100 EPA Memod 8270
Isop1_orone #GA. 50 I00 EPA Method 8270
Isoufrole #GA. 50 100 EPA Method 8270
Kepone #gA. 80 100 EPA Method 8270
Lanthanum-140 DCiA. 38+01 88+01 Final OWS IEPA, 1977)
Lead /:gA. 7.5 15 Final OWS (CFR, 1991 a)
LAzla._e #GA. 0.1 0.2 Final DWS (CFR, 1891 a)
Ut_um #g/L. 25 60 EPA Method 6010
Megnesium No flag No flail Set by F.PO/EMS
M_lnese #GA. 28 50 Secondary DWS (CFR, 1991 b)
Man0enese-54 pCi/L 1.58+02 3E+O2 Final DWS (EPA, 1977)
Mercury /:9)1. I 2 Final OWS (CFR, 1991 a)
MethlcryloniUile #g/L 250 600 EPA Method 8240
blet_pyrilene #gA. 80 100 EPA Method 8270
Methoxychtor /*gA. 20 40 Final DWS ICFR, 1991 a)
3-Methyichc,lanthrene #g/t. 50 100 EPA Method 8270
2-Methyl-4,e_ltnltrol3henol _I/L 250 600 EPA Method 8270
Methyl ethyl ketone No flag No flag Set by EPOIEMS
Methyl isobutyl ketone No flag No flag Set by EPD/EMS
Methyl methacrylate #GA. 50 100 EPA Method 8270
Methyl methanesulfonate #gA. 50 100 EPA Method 8270
2-Methyln_lphthatene /:gA. 80 100 EPA Method 8270
Molybdenum /JOA. 280 500 EPA Memod 6010
Naghthalene #gA. 80 100 EPA Memod 8270
1,4-Naphthoquinone #gA. 50 100 EPA Method 8270
1-Napht_lflamine #g/l. 50 100 EPA Method 8270
2-Nephthylamino I_IIA. 50 100 EPA Method 8270
Neotur_um.237 pCiA. 3.538+00 7.068+00 Proposed DWS (EPA, 1991)
Nickel #gA. 50 100 P_oDoaedDWS (EPA, 1990)
Nickel-S9 ;)CIA. 1.5E+02 3E +02 Final DWS (EPA, 1977)
Nickel-63 pCi/L 2.58+01 6E+01 Final DWS (EPA, 1977)
Niobium.98 I)Ci/L 1.5E.02 3E+02 Final DWS (EPA, 1977)
Nitrate es n_ro0en #g/L 5,000 10,000 Final DWS (CFR, 1991a)
Nitrite es nitrogen #gA. S00 1,000 Final DWS (CFR, 1991 a)
2-N_oanlltne #gA. 50 100 EPA MeUlod 8270
3-Nkroanillne #GA. 50 100 EPA Method 8270
4-N_oanirme #G/L 50 100 EPA Method 8270
Nitrobenzene _gA. 50 100 EPA Me_l 8270
Nitrogen by Kjeldahl method j:g/L S00 1,000 EPA Method 351.2
2-N_o(_t_enol #g/t. 50 I00 EPA Method 8270
4-N/trophenol _I/1. 50 100 EPA Method 8270



_tvte _ _ Flao2

4-Nitroquinoline-1 -oxide /_g/L 50 100 EPA Method 8270
N-Nitrosodi-n-butylamine /sg/L 50 100 EPA Method 8270
N-Nitroaodiethylamine /JglL 60 100 EPA Method 8270
N-Nitrosodirnethylamine pg/L 50 100 EPA Method 8270
N-NiUosodiphenylamine #g/L 50 100 EPA Method 8270
N-Nitrosodi-t_'opylamme #g/L 50 1IX) EPA Method 8270
N.Nltrolomethylethylamine /J0/L 50 100 EPA Method 8270
N-Nitrosemorl_olirm #g/L 50 1O0 EPA Method 8270
N.Nitrosopiperidine #13/I. 50 100 EPA Method 8270
N-Nitrosopyrrolidine /_g/L 80 100 EPA Method 8270
§.Nitro-o-toluidine #g/t. S0 100 EPA Method 8270
N(mvoletile beta pCi/L 2.5E+01 5E+01 Proposed DWS (EPA, 1986)
Octllchlo_odibenzo-p-dioxin isomers #g/L 0.005 0.01 EPA Method 8280
Octac_orodibenzo_-furan isomers #g/L 0.008 0.01 EPA Method 8280
Odor No flag No flag Set by EPa/EMS
Oit& Grease #g/I. 5,000 10,000 EPA Method 413.1
Parathion #g/L 2.8 5 EPA Method 8080
Parathion methyl #g/L 2.5 5 EPA Method 8080
PCB 1016 _)/IL 0.25 0.5 Final OWS (CFR, 1991a)
PCB 1221 #0/L 0.25 0.5 final DWS (CFR, 1991a)
PCB 1232 #g/L 0.25 0.5 Final DW$ (CFR, 1991a}
PCB 1242 _g/L 0.26 0.5 Final DWS (CFR, 1991a)
PCB 1248 /_/1. 0.25 0.5 Final DWS (CFR, 1991aj
PCB 1254 _o/L 0.28 0.8 Final DWS (CFR, 1991aj
PCB 1260 /R/L 0.28 0.5 Final OWS (CFR, 1991a)
PCB 1262 #g/I. 0.29 0.5 Final OWS (CFR, 1991a)
Pemachlorobenzene _ug/L 90 100 EPA Method 8270
Pentachtorodibenzo-p-dioxin

isomers #g/L 0.00275 0.0056 EPA Method 8280
1,2,3,7,8-pantachlorodibenzo-

p-dioxin #g/L 0.00275 0.0055 EPA Method 8280
Pemachlorodibenzo-iI_-furanisomers #g/L 0.00275 0.0059 EPA Method 8280
1,2,3,7,8-Pemachlorodibe_o-

p-furan #g/L 0.00275 0.0055 EPA Method 8280
Pentachloroethana #g/i. 50 100 EPA Method 8270
PentacNoronitrobenzene #g/l, 50 100 EPA Method 8270
Pentachloropheno! #9/L 0.6 1 Final DWS ICFR, 1991a)
pH pH 8 10 Set by EPa/EMS
pH pH 4 .3 Set by EPa/ElMS
Phenacetin #g/l. 50 100 EPA Method 8270
Phenanthrene #g/I. 50 100 EPA Method 8270
Phenol #g/L 60 100 EPA Method 8270
Pheno4= #g/t. 26 50 EPA Method 420.2
0.Phenylenadiamine #g/L 50 100 EPA Method 8270
Pt_orate #gA. 2.5 5 EPA Method 8080
2-Ptcoline _I/L 90 100 EPA Method 8270
Plutonium-238 pC:i/L 3.61E+00 7.02E+00 Proposed DWS (EPA, 1991)
Plutonium-239 pCi/l. 3.118+01 6.218+01 Pro0osed DWS (EPA, 1991)
Plutonium-239t240 e pCi/L 3.11E+01 8.21E+01 Proposed DWS (EPA, 1991)
Plutonium-240 pCi/l. 3.11E+01 6.22E+01 Proposed OWS (EPA, 1991)
Plutonium-241 pCi/t. 3.138+01 6.26E+01 Proposed OWS IEPA, 1991)
Plutonium-242 pCi/L 3.278+01 8.848+01 Proposed DWS (EPA, 19911
Potassium No flag No flag Set by EPOFr.MS
Potassium-40 pCi/L 1.58+02 38+02 Proposed DW$ (EPA, 1986)
I_)namid #g/L 80 100 EPA Method 8270
Propionitrile #g/I. 1,000 2,000 EPA Method 8240



i

Analvte U_t _ _
Pyrene
Pyridine .ug/I. 60 100 EPA Method 8270

pg/t. 50 100 EPA Method 8270

Radium-226 I_i/I. 7.886.00 1.576+01 Proposed DWS (EPA, 1991)
Redium-228 pCi/L 3.936.00 7.85E+00 Prooosed DWS (EPA, 1991)
Radon-222 pCi/L 1.5E+02 36+02 PrOl)OSedDWS (EPA, 1991)
Ruthenium-103 pCi/L 16+02 2E+02 Final OWS (EPA, 1977)
Rutl_en_um.106 pCi/L 1.56+01 36+01 Final OWS (EPA, 1977)Safrole
Selenium /,'g/L 50 100 EPA Method 8270
Silica pg/L 25 50 Final DWS (CFR, 1991 ai
Silver No flag No flag Set by EPD/EMS
Sodium Ng/L 26 50 Final owe (CFR, 1991_.1

No flag No flag Set by EPO/EMS

Sodium.22 pCi/L 2.336+02 4.66E+02 Proposed DWS (EPA, 1991)
Specific conductance /_S/cm 250 500 Set by EPO/EMS
Strontium-89 pCi/L 1E+01 26+01 Final DWS (EPA, 1977)
Str°ntlum'89FJ0e pCi/1L 4E + 00 86 + 00 Final DWS (CFR, 198_1a)
Strontium-90 pCi/I. 4E + 00 8E + O0 Final OWe (CFR, 199 _r,,tStyrene
Sulfate /_g/L 80 100 Final DWS iCFR, 199 la)
Sulfide /AI/L 200,000 400,000 Proposed OWS (EPA, 19901

/Jg/L 5,0OO 10,000 EPA Method 9030
Sulfotel_ pg/L 50 100 EPA Method 8:)70
Surfactants No flag No flag Set by EPD/EMS
2,3,7,8-TCDO ,gAL. 0.00225 0.0045 EPA Method 82802,3,7,8-TCDF

pg/L 0.G02 0.004 EPA Method 8280

Technetium-99 pCi/L 4.86+02 96+02 Final DWS (EPA, 1977)
1,2,4,6-Tetrachlorobenzene /_g/L 80 100 EPA Method 8270TetracNorod_enzo.i)-dioxin

isomers #g/L 0.00225 0.0045 EPA Method 8280Tetr_hJorodibenzo.p-furan

isomers /_g/L 0.002 0.004 EPA Method 8280
1,1,1,2-Tetrachloroethane /_/L 5 t 0 EPA Method 8240
1,1,2,2-Tetrachloroethane #g/L 6 10 EPA Method 8240
Tetrachloroethylene ug/L 2.5 5 Final OWe (CFR, 1991 a)
2,3,4,6-Tetrachlo¢oPhenoi #g/L 50 100 EPA Method 8270
Tetraethyl dithiopyrophosphate #g/L 50 100 EPA Method 8270ThUlium

TNonazin ,g/L 0.6 1 Proposed DWS (EPA, 1990)
/_/L 50 100 EPA Method 8270

Thorium-228 pCiAI. 8.25E+01 1.256+02 Proposed DWS (EPA, 1991)
Tho,Jum-230 pCi/t. 3.96E+01 7.926+01 Pro0osed OWS (EPA, 1991)
Tl_rium-232 pCi/L 4.&E+01 8.8E+01 Proposed OWS (EPA, 1991l
Thorium-234 pCi/L 2E.02 4.016+02 Proposed OWS (EPA, 1991)
Tin #g/L 10 20 EPA Method 282.2
Tin-113 pCi/L 1.56+02 36+02 Final OWS (EPA, 1977)
Toluene IJgP,. 500 1,000 Final DWS (CFR, 199 la)
o-Toluidine .ug_l. 60 100 EPA Method 8270
Total carbon pg/IL. 5,000 10,000 EPA Method 9060
Total dissolved solidx No flag No flag Set by EPO/EMS
Total hydrocarbons /_g/L 5,000 10,000 EPA Method 418.1
Total inor_nic carbon /sg/t. 5,000 10,000 EPA Method 9060
Total orgardc carbon /,'gA 5,000 10,000 EPA Method 9060
Total organic halogens _g/L 28 50 EPA Method 9020
Total organic rwtropen .ug/L 500 1,000 EPA Method 420
Total petroleum hydrocarbons #g/t. 5,000 10,000 EPA Method 418.1
Total phosphates (as P) No flag No flag Set by EPO/IEMS
Total phosphorus No flag No flag Set by EPOIEMS
Total radium l)C;/t. 2.5E+00 5E+00 Final DWS (CFR, 1991aj
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Total silica /_IR. 500 1,000 EPA M6thod 6010
Total trihalomethanes #gR. 50 100 Final owe (CFR. 1991a)
Toxaphene /JgR. 1.5 3 Final OWS (CFR, 1991 a)
2,4,5-TP (Silvex) /_R. 25 50 Final owe (CFR, 1991a)
Tributyl phosphate /,_R. 50 100 EPA Method 8270
1,2,¢.Trtchlor.obenzene /.,gR. " 4.5 9 Proposed OWS (EPA, 1990)
1,101-Tdchloroethene /agR. 1(30 200 Final DWS (CFR, 1991 a)
1,1,2-Trichloroethane .94. 2.5 ' 6 Proposed DWS (EPA. 1990)
Tdchtoroethylene /_g/L 2.5 5 Final DWS (CFR, 1991a)
Trichlorofluoromethane _ 5 10 EPA Method 8240
2,4,5-Trichlorophenol MO/L 50 100 EPA Method 8270
2,4,6-Trichlorophenol Mo/L 50 1 O0 EPA Method 8270
2,4,5-Trichtorophenoxyacetic acid M94. 2.5 5 EPA Method 8140
1,2,3-Trichloropropane #9/1. 5 10 EPA Method 8240
O,O,O-Triethyl phosphorothioate ,vgR. 50 100 EPA Method 8270
1.3,5-Trk,trobenzene #gR. 50 100 EPA Method 8270
Tritium pCi/mL 15+01 2E+01 Final OWS (CFR, 1991al
Turbidity No flag No flag Set by EPO/EMS

• Uranium #gR. 10 20 Proposed OWS (EPA, 1991 )
Uranium alpha activity pCi4. 1.55+01 35+01 Proposed OWS (EPA, 1991l
Ucan_um.233t234 s ;)CIA. 5.9E4)0 1.385 +01 Proposed OWS (EPA, 1991l
Uranium-234 I:)CiR. 0.95E+00 1.39E+01 Proposed owe (EPA, 1991)
Uran6um-236 pCi4. 7.25E+00 1.45E+01 Proposed OWS (EPA, 1991)
Uraniu,nn-238 ;)CIR. 7.35+00 1.46E+01 Proposed OWS (EPA, 1991)
Vanadium pgR. 50 100 EPA Method 8010
Vinyl acetate #9/I. 5 10 EPA Method 8240
Xylenes #9/L 4,000 10,000 Final DWS (CFR, 1991 a)
Zinc #94. 2,500 5,000 Secondary OWS (CFR, 1991b)
Zinc-05 pCi/L 1.5E+02 3E+02 Final DWS (EPA, 1977|
Zirconium-95 pCi/L 1E+02 25+02 Final DWS (EPA, 1977)
Zirconium/f_obiurn-95a I_i/L 1E+02 25+02 Final DWS (EPA, 1977)

• For double radionuclide analyses where each separate radionuclide has its own standard, the more stringent
standard is used.
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Figure 1. Location of the F-Area Acid/Caustic Basin at the Savannah River Site
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Rll_te 2. I,ccmtloa of Groundwater Monitoring Wells at the F-Area Acid/Caustic Basin
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Key to Reading the Tables

The following abbreviations may appear in the tabular data:

BA = Barrinpr Laboratories, Inc.
CN = Clemson Technical Center, Inc.
D = drinking water standard
E = exponential notation (e.g., 1.IE-09 = 1.1 x I(_' = 0.0000000011)
EM = EPD/EMS Laboratory
GE = C_meralEngineering l_oratories
GP -- Environmental Physics, lhc.
H = holding time
1,2,3,4,6,7,8-HPCDD = 1,2,3,4,6,7,8.heptachlorcdi]zmzo.p.dloxin
I_,3,4,6,7,8-HPCDF _- 1,2,3,4,6,7,8-heptachlorodi_p-furan
1,2,3,4,7,_HXCDD = 1,2,3,4,?,8-hexachlo__
I_,3,4,7,8-HXCDF ffi 1,2,3,4,7,8-heptachlorodibonzo-p-furan
Lindane = _uuma-be_ene hexachloride
MA ,= M-AreaLaboratory
ms[ _, mean sea level
MSL - million structures/llter
NTU ,. turbidity unit
pH - pH unit
pCi/L - picocuries per liter
pCi/mL - picocuries per milliliter
Sp. ,, specific
PVC = polyvinyl chloride
TCDD = tetrachlorodibenzo-p-dioxin
TCDF = tet.rachiorodibenzo-p-flzran
TE - Teledyne Isotopes, Inc.
TM = TMA/Eberline
TOC = top of_
WA - Roy F. Westen, Inc.
_,g/L n micrograms per liter
_/cm - micro_iemem per osntimeter

Holding Times

Standard analytical methods include a limit, called holding time, on the maximum elapsed
time between sample collection and extraction or analysis by the laboratory. In the data
tables, a large dot (e) in the H (holding time) column indicates that holding time was
exceeded. Analyses performed beyond holding time may not yield valid results.

South Carolina Department of Health and Environmental Control (SCDHEC) allows only 15
minutes to elapse between sampling and analysis for pH. Thus, laboratory pH analyses
always exceed holding time.

Laboratory-initiated procedures for reducing the number of other analyses performed out of
holding time include subcontracting analyse_ when difficulties with equipment, personnel, or
work load would prevent timely analyses. Beginning fourth quarter 1991, SPS reduced the
compensation to laboratories for analyses performed out of holding time.
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Table 1. Constituents Exceeding the Primary Drinking Water Standards

Well Constituent _ _Q92

FAC • Gross alpha pCi/l. 4.6E + 0 la I. 5E + 01a
Gross alpha pCill. 6.2E + 01 a I .SE+ 0 I"
Gross alpha pCilL 3.3E + 01 i Nd
Gross alpl_a oCI/L 3.5E + 01" N
Le_d #O/L 98 N
Total alpha-emittin0 radiumb pCilL 1.8E+01 ° N
Total alpha-emitting radium pCi/l. 1.BE + 0 la N

FAC 5 Gross alpha pCi/L 3.3E+01 N

• Duplicate samples of gross alpha.
b The POWS for total radium was apl)lied to total alpha-emitting radium for 1092.
© Duplicate samples of total alpha-emitting radium.
d Not analyzed or not above standar0.
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Table 2. Co:_._Ltuents Rsm_ Half the Primary _ Water Standards
or Other Flag t or_ i Criteria

FAC 3 G,_s# aClhe pCi/L 7.8 1
Total m'gar_ hlk_ens _ S5 2

pH 8.0"
pM S.O"

FAC 4 _ _ 434 2
,qa_mm-226 _ 1.0E + 01 1
Total _rganc carbon _/L 6,450 I

FAC § _ #9/I. 41 1
Total orphic carl)on /.,gA. §°980 1
Tot_ OrOarVChalogens ,ug/t. 93 2

FAC 6 Total orphic carbon _ 18,000 2
Total oflllnk: _ _L 236 2

lA(:; 7 Tot_ or_mic carbon _ 19.50C 2
Toud oro_ _toge_ pO4. 152 2

FAC 8 Tot,_ orprvc I'mioo_-'_s _ 5;_ 2

14ow: Cons_tuenW aceoOinO tmlftim .,+DWSappsw itat_zed.

• _ wn_,s fori*L



Table 3. Groundwater Monitoring Results for Individual Wells

WELL FAC 3

SRS Coofd. LaULano_ude Screen Zone Elevat_9._ _ Cas,no F.arma_Jon

N78018.3 33.288592 °N 254.8-224.8 ft msl 311.8 ft msl 4" PVC Water table
8SEi322.7 81.672874 °W

FIELD MF_,T_IREMENT'5

Samite date: 05/27/92 Time: 12:10
Depth to water: 81.18 ft (24.74 m) below TOC DH: 6.2
Water eMvatlon: 230.62 ft (70.29 m) msl Alkalinity: 32 mg/L
SD. condtctance: 181 .S/cre Water ternl)erature: 20 5°C
Water evlC_lted before sampling: 15 gul

LABORATORY ANALYSES

• pH 8.0 pH 1 WA
m _ 8.0 pH 1 WA
• S_c_fic conductance 164 /JS/cm 0 WA
• Sl_otic conductance t 66 .S/cre 0 WA

Turb_ty 271 NTU 0 WA
Tu_)_lity 271 NTU 0 WA
Arsemc < 2.0 von- 0 WA

" Barmm 20 YOn. 0 WA
Benzene < 5.0 pon. 0 WA

•. Bromodichlotomethane < 5.0 _vg/L 0 WA
Bromoform < 5.0 /Jg/L 0 WA
8romomethane (Methyl bromide) < 10 _9/I. 0 WA
Cadm,u_ I. 2 po/l. 0 WA
Calcium 22.200 //9/L 0 WA
Cattxm tetracr_loride < 5.0 /_G/L 0 WA
Chloride 3,450 .ug/L 0 WA
Chtorobenzcrm < 5.0 pon- 0 WA
Chloroethane < I 0 .0/i. 0 WA
Chlocoethen_ (Vinyl chloride) < I O _ug/L 0 WA
._-C'_toroethylvmyl eU_r < 10 .0/L 0 WA
Chloroform < 5.0 uo/L 0 WA
Chloromethane (MeUwI chlonOe) < 10 polL O WA
Chtomitml 4,0 /_glL 0 WA
Oiibromochlofometha,_e < 5.0 PolL 0 WA
1.t -Dich_roethane < 5.0 poll 0 WA
1.2-Ochloroethane < 5.0 .ug/I. 0 WA
Cii- 1,2-Dtchloroethene < 5.0 .On- 0 WA
1,1-Oichloroethylene < 5.0 vg/1- 0 WA
Dichloromethane (MethyLene chlor,del 7.2 PO/L 0 WA
2,4-DmnloroohenGxyacetic acid < 1.1 .glL 0 WA
2,4.-Oichtorophenoxyacetic acid <2.3 .oIL 0 WA
1.2-DiChlOropropana < 5.0 /.t01L 0 WA
Oa-1,3-Oichloroproi)erie < 5.0 ,0tL 0 WA
trans- 1,3-1_cntoroprol3ene < 5.0 .o/L 0 WA
Endnn < 0. t 1 .g/L 0 WA
EthyIbenzene < 5.0 .g/L 0 WA
Fluor,de < 100 .0tL 0 WA
Ir0_ < 1.9 .g/L 0 WA
Lead < 2.0 .g/L 0 WA

• = exceeded holding time. m = excee0ed I)nmary cLrinkingwater stanOard.
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WELL FAC 3 collected on 05127/92, laboratory analyses Icont.)

H _. Anah/te _ UnJ _ Lab

Lindane < 0.057 /_g/L 0 WA
Magnesium 3,040 /_glL 0 WA
Manganese 3.8 /_g/L 0 WA
Mercury < 0.20 /sg/L 0 WA
Methoxychlor < 0.57 #g/L 0 WA
Nitrate as n_trogen 448 #g/L 0 WA
Nitrate as nitrogen 460 _vg/1. 0 WA
Phenols < 5.0 _g/t. 0 WA
Phenols < 5.0 /_g/L 0 WA
Potassium 4,620 ug/t. 0 WA
Selenium < 2.0 _vg/L 0 WA
Silica 10,700 pg/L 0 WA
Silver < 0.70 _g/L 0 WA
Sodium 6,090 ,gtL 0 WA
Sudfate 29,600 /JglL 0 WA

. I, 1,2,2-Tetrachloroetl_ne < 5.0 #glL 0 WA
Tetrachloroethylene < 5.0 #glL 0 WA
Toluene 1.0 _g/L 0 WA
Total dissolvedsolids 124,000 pg/L 0 WA
Total organic carbon 3,070 /_glL 0 WA
Total organic halogens 55 /Jo/L 2 WA
Total phosphates (as P) 185 //g/L 0 WA
Toxaphene < 1.1 /_glL 0 WA
2.4,S.TP ISilvex) < 0.56 _g/L 0 WA

. 2,4,5-TP (Silvex) < 1.1 uglL 0 WA
1,1, I .Trichloroethane < 5.0 " #g/L O WA
1,1,2-Trichloroethane < 5.0 #g/L 0 WA
Trichtoroethv_ene < 5.0 #g/L 0 WA
Trichlorofluoromethane , < 5.0 _vg/L 0 WA
Gross alpha 7.8E+00= 1.3E+00 pCi/L 1 CN
Nonvolatile beta 8.3E+00± 1.6E+O0 pCi/L 0 CN
Radium-226 4.5E + O0 ± §.0E-01 pCi/L 0 CN
Tritium < 2.0E . O0 pCilmL 0 CN
Tritium < 2.0E + O0 pCilmL 0 CN

• = exceeded holding time. • = exceeded primary drInking water standard.
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WELL FAC 4

SiRSCoord. Lat/1.onoitude Screen Zone Elevation _ _ Formation

N78223.8 33.289292 °N 237.8-207.8 ft msl 309.9 ft msl 4" PVC Water table
E55472.9 81.672678 °W

FIELD MEASUREMENTS

Samole date: 05127192 Time: 14:30
• Depth to water: 80.07 Jt 124.41 ml below TOC pH: 4.5

Water elevation: 229.83 ft (70.05 m) mst Alkalinity" 0 mg/L
• SI=. conductance: 169/iS/cre Water temperature: 21.7 °C

Water evacuated before sampling: 58 gal

LABORATORY ANALYSES

H D Analvte _ J,_Lt Flao

t pH 5.8 pH 0 WA
• Soecific conductance 150 /JSlcm 0 WA

• Tudoidi_y 2.9 NTU 0 WA
Arsenic < 2.0 /Jg/L 0 WA
Barium 45 //g/I. 0 WA
Benzene < 5.0 ug/L 0 WA
Bromodichloromethane < 5.0 /_/1. 0 WA
Bromoform < 5.0 _g/L 0 WA
8romomethane (Methyt Ioromide) < 10 _o/L 0 WA
Cadmium 0.42 _v0/1. 0 WA
Calcium 8,800 /Jg/L 0 WA
Carbon tetrachloride < 5.0 _glL 0 WA
Cl_londe 5°440 /_g/L 0 WA
Chlorobenzene < 5.0 /JgtL 0 WA
Cl'dotoethane < 10 _glL 0 WA "
ChloroeU_ene (Vinyl chlon0e) < 10 pgtL 0 WA
2-CtMoroethyl vinyl ether < 10 . /JoIL 0 WA
Chloroform < 5.0 /Jg/1. 0 WA
Chloromethane (Methyl chion0el < 10 /JgtL 0 WA
Chrom=um 1.7 /_glL 0 WA
Dibromochloromethane < 5.0 _ug/L 0 WA
1,1 -Dicnloroethane < 5,0 _vglL 0 WA
1,2-Oichloroethane < 5.0 /Jg/L 0 WA
c,s-l,2-Dichloroethene < 5.0 ug/L 0 WA
1,1 -Dichloroethylene < 5.0 gg/L 0 WA
Dichloromethane (Methylene chloride) 5.9 ug/L 0 WA
2,4.Dichloropheno=yacetlc acid < 1.1 /jg/L 0 WA
1,2.DicnloroDropane < 5.0 /_g/L 0 WA
ci$- 1,3-D+chloropr0c}ene < 5.0 pg/L 0 WA
trans-_.,3-Dichto_oproPene < 5.0 _uglL 0 WA
Endrin < 0.11 pg/L 0 WA
Ethylbenzene < 5.0 /Jg/L 0 WA
Fluoride < 100 /Jg/L 0 WA
F|uoricle < 100 /Jg/L 0 WA
iron 27 /,,g/L 0 WA
Lead < 2.0 _,g/L 0 WA
Undane < 0.056 /jg/L 0 WA
Magnesium 3,520 /Jg/L 0 WA
Manganese 434 _g/L 2 WA

• = exceeded holding time. = = exceeded primary dr,nking water standard.
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WELL FAC 4 collected on 05/27/92, laboratory analyses (cont.)

H_0 _ _ Unit F_a= La_

. Mercury < 0.20 //g/L 0 WA
Methoxychlor < 0.56 /_ IL 0 WA
Nitrate as nitrogen 3,480 //g/L 0 WA
Phenols < 5,0 jug/I. 0 WA
Potassium 3,400 /Jg/L 0 WA
Selenium < 2.0 //g/L 0 WA
Silica 8,160 ,ug/t. 0 WA
SiLver 1.4 //g/L 0 WA
Sodium 11,800 //glL 0 WA
Su_fate 33,300 //g/L 0 WA
I, 1,2,2-Tetrachloroeth_ne < 5.0 /JglL 0 WA
Tetrachloroethylene < 5.0 /_g/L 0 WA
Toluene < 5.0 pgtL 0 WA
Total dissolved solids 125,000 //g/t. 0 WA
Total organic car0on 6,450 //g/L 1 WA
Total organic halogens < 20 pg/L 0 WA
Total phosprtate$ (es P} 20 #g/L 0 WA
Toxal=hene < 1. I /,'g/L 0 WA
2,4,5-TP (Silvexl < 0.54 /_glL 0 WA •
I, 1. I -Tfichloroethane < 5.0 /_g/L 0 WA
I, 1,2-Trichloroetnane < 5,0 i._g/I. 0 WA
TrichloroothVtene < 5.0 //Q/L 0 WA
Trichlorofquoromethane < 5.0 /_g/1. 0 WA

• Gross z,lpha 1.SE + 01 ± 1.BE+ O0 pCitL 2 CN
• Gross alpha 1.5E.01 ± ! .9E +00 pCi/L 2 CN

Nonvolatile beta 1.1E-_01 ± 1.4E_-00 pCi/L 0 CN
Nonvolatile beta 7.9E + O0 = 1.3E + O0 pCi/L 0 CN
Radium-226 1.0E +01 ¢ 7.6E-01 pCi/L 1 CN
Tntoum 7.5E ,_00 ± 5.6E-01 pCi/mL 0 CN

WELL FAC 5

SRS Coord. Lat/Lonoitude _;;r¢_n Zone Elevation _ Casino Formation

N77960.3 33.288331 °N 234.0-214.0 ft msl 315.8 ft ms1 4" PVC Water rattle
E55241.3 81.672776 =W

FIELD MEASUREMENTS

Sample date: 05127192 Time: 11:05
Del_th to water: 87.94 ft (26.80 ml below TOC pH: 5.2
Water elevation: 227.86 ft (69.4,5 mi msl Alkalinoty: 5 mglL
Sp. conductance: 97//Slcm Water temperature: 20.5°C
Water evacuated before sampling: 15 gel
The welt went dry dur0ngpurging.

LABORATORY ANALYSES

ld 0 Analvt_ Result _ Flag _._

• pH 5.8 pH 0 WA
• Specific conductance 89 //S/ce 0 WA

Turb0ditv 58 NTU 0 WA
Arsenic < 2.0 //g/L 0 WA
Barium < 4.0 /Jg/L 0 WA

• = excee0ed holdongtome, • = excee0ed primary dnnkongwater standard.
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WELL FAC 5 collected on O5/27/92, laboratory anaiyses (cont.)

H I2 _ _ Unit _ _U_

• Benzene < 5.0 uglL 0 WA
Bromodichloromethane < 5.0 /JelL 0 WA
Bromof_m < 5.0 pg/L 0 WA
Bromomethane (Methyl bromide) < 10 /Jg!L O WA
Cadmium < O.36 ,g/L O WA
Calcium 6,300 /Jg/L O WA
Carbon tetrachloride < 5.0 /JgtL O WA
Chloride 4,160 /Jg/L 0 WA
Chloride 4,090 pg/L 0 WA
Chlorobenzene < 5.0 pg/L 0 WA
ChloroetPtane < 10 /Jg/L O WA
Chloroethene (Vinyl chloride) < 10 pglL O WA
2-Chloroethyl vinyl ether < 10 _vgtL 0 WA
Chloroform < 5.0 veIL 0 WA
Chloromethane (Methyl chloride) < 10 /Jg/L O WA
Chromium 2.3 /Jg/L O WA
Dibromochloromethane < 5.0 /JelL 0 WA
1,1 -Dichloroethane < ft.0 /_glL 0 WA
1,2-Dichloroethane < 5.0 //g/I. 0 WA
cis- 102-Dict_Ioroethene < 5.0 /_g/L O WA
1,1 -Dichloroethylene < 50 Mg/L 0 WA
Dicl_loromethane (Methylene chloride) 5.1 /ag/L 0 WA
2,4-Oicl_lorophenoxyacetic acid < 1.1 uglL 0 WA
1,2-Dichloroprooane < 5.0 /Jg/L 0 WA
cis-1,3-Dichloropropene < 5,0 /JgIL O WA
trans-1,3-Dichloropropene < 5.0 /Jg/L 0 WA
Endrin < O.11 /JgtL 0 WA
Ethyll0enzene < 5.0 /ag/L 0 WA
Fluoride < 100 /Jg/L 0 WA
Iron 10 _vg/L O WA
Lead < 2.0 /_g/L 0 WA
Lindane < 0.056 /_g/L 0 WA
Magnesium 2,130 /Jg/L 0 WA
Manganese 41 /Jg/L 1 WA
Mercury < O.20 /aglL 0 WA
Methoxychlor < 0 56 uglL 0 WA
Nitrate as nitrogen 227 _g/L 0 WA
Phenols < 5.0 /_g/l. 0 WA
Potassium 3,030 /Jell 0 WA
SePen_um < 2.0 _glL 0 WA
Silica 6,730 /JelL 0 WA
Silver 1,0 /_/L 0 WA
Sodium 3,700 /Jg/L 0 WA
Sulfate 26,8OO /.,elL O WA
1,1,2,2-Tetrachloroethane < 5.0 /Jg/L 0 WA
Tetrachloroethylene < 5.0 /Jg/L 0 WA
Toluene < 5.0 pg/L 0 WA
Total dissolved solids 68,000 /JelL 0 WA
Total organic carboo 5,980 /Jg/L 1 WA
Total organic halogens 93 /Jell 2 WA
Total phosphates (ag Pl 62 pglL 0 WA
Toxaohene < 1.1 /Jg/L 0 WA
2,4,5-TP (Silvex) < 0.55 /JglL O WA
1,1.1 -Tric_tloroethane < 5.0 _g/L 0 WA
1.1,2-Trichloroethane < 5.0 uglL 0 WA
TricPtloroethy4ene < 5,0 /_/L 0 WA

• = exceeded holding time. B - exceeded 13nmarydrinking water standard.

F-Area Acid Cault/¢ Basin D_9 Second _=arter J992



WELL FAC 5 collectecl on 05/27/92, laboratory analyses (cont.)

H_ D _ _ Unit _ Lab

Trichlorofluoromethane 4.6 /JglL 0 WA
Gross alpha < 3.0E + 00 pCi/L 0 CN
Nonvolatile beta < 5.0E + 00 pC,/L 0 CN
Radium-226 1.2E + O0 __2.6E-01 pCi/L 0 CN
Tritium < 2.0E + 00 pCi/mL 0 CN

WELL FAC 6

SRS Coord, LaULonQitude Screen Z_e Elevatiqn Too of C_l._ina _ Formation_

N76129.0 33.288858 °N 236.2-2i6.2 ft msl 312.5 ft mst 4" PVC Water table
E55335.5 81.672855 aW

FIELD MEASUREMENTS

Sample date: 05127/92 Time: 10:15
Depth to water: 89.21 ft (27.19 m) below TOC pH' 5.9
Water elevation: 223.29 ft (68.06 mt msl Alkaltnity: 22 mg/L
Sp. conductance: 83 pSIcm Water temperature: 21.00C
Water evacuated before samoling: 10 gel

• The weU went dry during purging.

LABORATORY ANALYSES

_HO_. _ _ Unit _ Lab

• gH 62 pH 0 WA
• Specific conductance 60 /iS/cre 0 WA

Turbidity 25 NTU 0 WA
Arsenic < 2.0 #g/L 0 WA
Barium 4.8 _g/L 0 WA
Benzene < 5.0 pg/L 0 WA
Bromodichloromethane < 5.0 /Jg/L 0 WA
Bromoform < 5.0 /_g/L 0 WA
Bromomethane tMethyl bromicle) < 10 /Jg/L 0 WA
Cadmium 0.92 /_g/L 0 WA
Calcium 6,890 #g/L 0 WA
Carbon tetrachloride < 5.0 _glL 0 WA
Chloride 4,700 #g/L 0 WA
Chlorobenzene < 5.0 #g/L 0 WA
Chloroethane < 10 pg/L 0 WA
Chloroethene (Vinyl chlori0e) < 10 pglL 0 WA
2-Chloroethyl vinyl ether < 10 /_g/L 0 WA
Chloroform < 5,0 #glL 0 WA
ChLoromethane (Methyl chlonde) < 10 /Jg/L 0 WA
Chromium 1.3 /Jg/1. 0 WA
Dibromocl_loromethane < 5.0 pg/L 0 WA
1.1 -Oichloroethane < 5.0 /Jg/L 0 WA
1,2-Oichloroethane < 5 0 #glL 0 WA
cis- 1,2-Dichloroetl_ene < 5,0 /Jg/l. 0 WA
1.1 -Oichloroethvlene < 5,0 /Jg/L 0 WA
Dichloromethane (Methylene chlonde) 6.8 /Jg/L 0 WA
2,4-D_chlorol_henoxyacetic acid < 1.1 #g/L 0 WA
1,2-D,chloropropane < 5.0 _glL 0 WA
cis- 1,3-Oichloropropene < 5.0 /Jg/L 0 WA

a = exceedeO holding time. = = exceeded primary 0r:nking water standard.

F.Area Acid Co_8t_ Basin D-lO _rcon4 Quarter 1992
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WELL FAC 6 collected on 05/27/92, laboratory analyses (cont.)

_H P. Analyze _ _ [.Iguz Lab

trans-1,3-Oichloropropene < 5.0 /JglL 0 WA
Endrin < O.11 #g/L O WA
Ethvlbenzene < 5.0 /JglL 0 WA
Fluoride < 100 #g/L 0 WA
Iron 8.1 /JglL 0 WA
Lead < 2.0 .ug/L 0 WA
.indane < 0.056 ,ug/L 0 WA
Magnesium 769 /Jg/L 0 WA
Manganese 21 #g/L O WA

• Mercury < O.20 pglL 0 WA
Methoxychlor < 0.56 #g/L 0 WA
Nitrate as nitrogen 219 pglL 0 WA
Phenols < 5.0 #g/L 0 WA
Potassium 1,61 O /Jg/L 0 WA
Selenium < 2.O /Jg/1. O WA
Silica 9,200 jJg/L 0 WA
S=lver 3.1 pglL 0 WA
Sodium 4,940 #glL 0 WA
Sulfate 9,190 /Jg/L 0 WA
1,1,2,2-Tetract_ioroethane < 5.0 #g/L 0 WA

• Tetrachloroethylene < 5.0 /Jg/L O WA
Toluene < 5.0 #g/L O WA
Total dissoNeO solids 69,000 /Jg/L 0 WA
Total organic carbon 18,000 #glL 2 WA
Total organic halogens 235 #g/L 2 WA
Total phosphates (as P) 42 #g/L 0 WA
Toxal:)hene < 1.1 /Jg/L 0 WA
2,4,5-TP (Silvex) < 0.58 //g/L O WA
1,1, t-Trichloroethane < S.O pg/L O WA

• 1,1,2-Tnchloroethane < 5.0 /Jg/L 0 WA
Tnchloroethylene < 5.0 /Jg/L 0 WA
Trichlorofluoromethane < 5.0 /vg/L 0 WA
Gross aloha < 3.0E + O0 pCi/L 0 CN
Nonvolatile beta < 5.0E + 00 oCi/L 0 CN
Radium-226 9.2E-01 ± 2.4E-01 pC1/L 0 CN
Tritium < 2.0E + OO pCi/mL O CN

• = exceeded holding time. • =,exceeded primary drinking water standard.

F.Area Acid Caustic Basin D.I 1 Second Quarter 1992
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WELL FAC 7

Let/Longitude Screen Zone Elevstion _ _ Formation

NTr_123.4 33.288879 °N 235.7-215.7 ft msl 312.0 ft msl 4" PVC Water table
E_5356.2 81,672790 °W

FIELD MEASUREMENTS

Semitic 0_,te: 05/28192 Time: 9:15
Depth tO .+rater:83.19 (t (25.36 m) below TOC pH: 5.4
Water elevation: 228.81 ft (69.74 mt msl Alkalinity: 13 mglL
Sp. conductance: 59 uSlcm Water temperature: 20.2°C
Water evacuated before sampling" 20 oat
The well went dry during purging.

LA8ORATORY ANALYSES

H D Analv'te Result U__ _ Lab

• pH 6.5 pH 0 WA
• pH 6.5 pH 0 WA
• Specific conductance 63 /iS/ce 0 WA

• • Specific conductance 63 /JS/cm 0 WA
Turbidity 16 NTU 0 WA
Turbidity t 6 NTU 0 WA
Arsenic < 2.0 JJg/L 0 WA
Barium < 4.0 _g/L 0 WA
Benzene < 5.0 /JglL 0 WA
Bromodichlofomethane < 5.0 .ug/L 0 WA
Bromoform < 5.0 _vg/L 0 WA
Bromomethane (Methyl brom*de) < 10 pglL 0 WA
Cadmium < 0.35 /Jo/L 0 WA
Calcium 6,030 /_g/L 0 WA
Carbon tetrachloride < 5.0 /Jg/t. 0 WA
Chloride 4,180 +ug/k 0 WA
Chlorol_enzene < 5.0 /Jg/I. 0 WA
Chloroethane < 10 p01L 0 WA
Chloroethene IVinyl chtoridel < 10 /Jg/L 0 WA
Z-Chloroethyl vinyt ether < 10 /Jg/L 0 WA
Chloroform < 5.0 /Jg/L 0 WA
Chloromethane {Methyl chloride} < 10 /_g/L 0 WA
Chromium < 1.1 /Jg/L 0 WA
Oibromochloromethane < 5.0 /_gIL 0 WA
1,1 -Dichloroethane < 5.0 /:o/L 0 WA
1,2-Dichloroethane < 5.0 _:g/L 0 WA
cis- 1,2-Dichloroethene < 5.0 /Jg/L 0 WA
1.1 -Dichioroethylene < 5.0 /JglL 0 WA
Dichloromethane (Methylene chloride} 8.7 #glL 0 WA
2,4-Dichlo¢ophenoxyacetic acid < 1.1 /Jg/L 0 WA
1,2-Dichloropropane < 5.0 /Jg/L 0 WA
cis-1,3-Dichloropropene < 5.0 /Jg/L 0 WA
trans-1,3-Dichloropropene < 5.0 pglL 0 WA
Endrin < 0.1 t pg/L 0 WA
Ethylbenzene < 5.0 /Jg/L 0 WA
Fluoride < 100 /Jg/L 0 WA
Fluoride < 100 iJg/L 0 WA
Iron 12 pg/L 0 WA
Lead < 2.0 /jg/L 0 WA

• -- exceeded holding t,me. TM = exceeded 0rimary drinking water standard.

F-Areo A¢i_ Cau=lt_ Basin D-12 Second Quarter 1992
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WEI.L FAC 7 collected on 05/28/92, laboratory analyses (cont.)

H_D _ _ _ _ Lab

Lindane < 0 056 pg/L 0 WA
Magnesium 428 _g/L 0 WA
Manganese 13 /Jg/I, 0 WA
Mercur_ < 0.20 pg/L 0 WA
Methoxychlor < 0.56 /Jg/L 0 WA
Nitrate as nitrogen 181 /Jg/L 0 WA
Phenols < 5.0 /Jg/L 0 WA
Potassium 1,010 /Jg/L 0 WA
Selenium < 2.0 _g/L 0 WA
Silica 7.170 /zg/L 0 WA
Si|vet < 0.70 /zg/L 0 WA
Sodium 4,330 pg/L 0 WA
Sulfate 5,560 /_g/L 0 WA
1,1,2.2-Tetrachlotoet bane < 5.0 /zg/I. 0 WA
Tetrachloroethylene < 5.0 Mg/L 0 WA
Toluene 1.1 /Jg/L 0 WA
Total dissolved solids 47,000 /Jg/L 0 WA
Total orgamc carbon 19,500 /Jg/L 2 WA
To_l organic haloQens 152 /Jg/L 2 WA
Total phosphates (as P) ' <80 uglL 0 WA
Toxal3hene < 1.1 /_glL 0 WA
2,4,5-TP (Silvex) < 0.55 ugiL 0 WA
1,1,1 -Trichloroethane < 5.0 /JgtL 0 WA
1,1,2-Trichloroethane < 6.0 /Jg/L 0 WA
Trichloroet_ylene < 5.0 /JgtL 0 WA
Trichlorofluoromethane < 5.0 ug/L 0 WA
Gross alpha < 3.0E + 00 DC,/L 0 CN
Nonvolatile beta < 5.0E + O0 pCi/L 0 CN
Radium-226 5.5E + 00 + 6.5E-01 pCi/L 0 CN
Tritium 2.8E + 00 ± 4.3E-01 pCi/mL 0 CN

WELL FAC 8

SRS Coorg_ LaULonrt,l_/cle Screen Zone I_l_v_ltion Too of (;as,na CasmQ Formation

N78090.9 33.288823 °N 236.0-2"_6.0 ft mst 311.0 ft msl 4" PVC Water talole
E55366.0 81.672701 °W

FIELD MEASUREMENTS

Sample date: 0S/27192 Time: 9:00
Depth to water: 80.17 ft (24.44 m) below TOC pH: 5.8
Water elevation: 230.83 ft (70.36 m) msl Alkalinity: 26 mg/L
Sp. conductance: 83/aSlcm Water temoerature: 19.1 aC
Water evacuated before sampling: 32 gal
The well went dry during purging.

LABORATORY ANALYSES

• pH 6.2 pH 0 WA
• SpecJic conductance 76 pSIcm 0 WA

Turbidity 6.9 NTU 0 WA
Arsenic < 2 0 /Jg/L 0 WA

• = exceeded holding time. i = exceeded pnmary dr,nking water standard.

P.Arqm Aeld Cau=ttc B<Min D-13 Second Quarter I992
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WELL FAC 8 collected on 05/27/92, laboratory analyses (cont.)

Barium 5.4 /_g/L 0 WA
Benzene < 5.0 IJg/L 0 WA
Bromodichloromethane < 5.0 pgtL 0 WA
Bromoform < 5.0 /Jg/L O WA
Bromomethane (Methyl brom,Oe) < 10 pglL 0 WA
Cadmium 0.92 /JglL 0 WA
Calcium 13,800 pg/L 0 WA
Carbon tetrachloride < 5.0 /_gtL 0 WA
Chloride 3,980 pglL 0 WA
Chlorob'_,_zene , < 5.0 /Jg/L 0 WA
Chloroeb_ine < I O /Jg/L 0 WA
Chloroethene (Vinyl chloride} < 10 /_g/L 0 WA
2-Chloroethyl vinyl ether < 10 vglL 0 WA
Chloroform < 5.0 vglL O WA
Chloromethane (Methyl chloridel < 10 vg/L O WA
Chromium 1.6 vglL O WA
Oibromochioromethane < 5.O _gtL O WA
1, I -Dichloroethane < 5. O vglL O WA
1,2-Dichloroethane < 5.0 vglL 0 WA
ci s- 1,2-Oich Ioroethene < 5.0 /_gIL O WA
1,1 -Dichloroethylene < 5.0 /Jg/L 0 WA
Dichloromethane (Methylene chloridel .<5.0 /Jg/L 0 WA
2,4-DichloroDhenoxyacetic acid < I. I /JotL 0 WA
1,2-Dichloropropane < 5. O /JglL 0 WA
C,S-1,3-DichloroorOll)ene < 5.0 vg/L 0 WA
trans- I, 3-OichloroDroDene < 5 .O /Jg/L 0 WA
Endrin < O. 11 /JgtL 0 WA
Ethylbenzene < 5.0 vgtL 0 WA

• Fluoride < 100 vglL 0 WA
Iron < 1.9 pglL 0 WA
Lead < 2.0 vg/I- 0 WA
Lindane < 0.055 vg/L 0 WA
Magnesium 379 vg/l, 0 WA
Manganese 18 vg/L O WA
Mercury < 0.20 uglL 0 WA
Methoxychior < 0.55 vg/I- 0 WA
Nitrate as nitrogen 313 vg/I- 0 WA
Phenols < 5.0 vg/I. 0 WA
Potassium 1,640 pg/L 0 WA
Selenium < 2.0 vg/L 0 WA
Silica 7,680 #g/L 0 WA
Silver 0.88 /_g/I. 0 WA
Sodium 12,000 /Jg/L 0 WA
Sulfate 5,330 vg/I. 0 WA
1,1,2,2.Tetrachloroethane < 5.0 _g/1. 0 WA
Tetrachloroethylene < 5.0 vgr 0 WA
Toluene < 5.0 vg/L 0 WA
Total dissolved solids 64,000 _lg/L 0 WA
Total organic carbon 2,470 #glL 0 WA
Total organic halogens 53 vglL 2 WA
Total phosphates (as P) < 20 vg/L 0 WA
Toxaghene < 1.1 /Jg/L 0 WA
2,4,5-TP ISilvexl <0.57 /_g/L 0 WA
1,1,1 -Trichloroethana < 5.0 vglL 0 WA
1,1,2-Trichioroethane < 5.0 /_I/L 0 WA
Trichloroethylene < 5.0 pg/L 0 WA

• = exceeded holding time. = = exceedeO primary drinking water standard.

F.Area Acid C,4JBI#I_,l_Jn D.14 Second Quarter 1992
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WELL FAC 8 collec:ted on 05/27/9:2, laboratory analyses (cont.I

ld D Anolyte Result Uni._!t Flag Lab

Tr=chlorofluoromethane < 5.0 /_g/L 0 WA
Gross alpha < 3.0E + 00 pCi/L 0 CN
Nonvolatile beta < 5.0E + 00 pCi/L 0 CN
Radium-226 2.1E + 00 ± 3.6E-01 pCi/L 0 CN
Tritium 2.5E . 00 ± 4.1E-01 DCi/mL 0 CN

• = exceeded holding time. • =: exceeded primary drlnk_ngwater standard.

F-Area Acid Cauatie Bazin 0.15 Second Quarter 1992
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