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, DISCLAIMER

This report was prepared as an account of work sponsored-by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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" ABSTRACT

The Technical Support Facility (TSF)-07 Disposal Pond, located at Test ,_ea North at the
Idaho National Engineering Laboratory, has been identified as part of Operable Unit 1-06 under the
Comprehensive Environmental Response, Compensation, and Liability Act. The Environmental
Restoration and Waste Management Department is conducting an evaluation of existing site
characterization data for the TSF-07 Disposal Pond Track 1 investigation. The results from the site
characterization data will be used to determine whether the operable unit will undergo a Track 2
investigation, an interim action, a remedial investigation/feasibility study, or result in a no-action
decision. This report summarizes activities relevant to wastewaters discharged to the pond and
characterization efforts conducted from 1982 through 1991. Plan view and vertical distribution maps
of the significant contaminants contained in the pond are included. From this evaluation it was
determined that cobalt-60, cesium-137, americium-241, mercury, chromium, and thallium are
significant contaminants for soils. This report also evaluates the migration tendencies of the significant
contaminants into the perched water zone under the pond and the surrounding terrain to support the
investigation.
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Evaluation of Historical and Analytical
Data on the TAN TSF-07 Disposal Pond

1. INTRODUCTION

• This report was prepared by the EG&G Idaho, Inc., Environmental Restoration and Waste
Management Department for the Test Area North groundwater Administrative Record. The
Technical Support Facility (TSF).07 disposal pond, also referred to as the TSF evaporation pond, is

" located on the southwest side of Test Area North (TAN) at the Idaho National Engineering
Laboratory (INEL).

The TSF.07 disposal pond was constructed to replace the TSF,05 injection well and began to
receive wastewater in September 1972.The TSF-07 disposal pond is in an unlined area encompassing
approximately 35 acres, surrounded by a 1.5.m (5.ft) berm. The pond received wastewater from a
variety of sources. The contaminants included sanitary waste discharges, and hazardous and
radiological contaminants that originated from TAN service buildings and processes. Because
contaminants were detected in the pond, it was classified as a land disposal unit under the Consent
Order Compliance Agreement (COCA) and identified as COCA Unit TSF.07.

On December 9, 199l, a Federal Facility Agreement and Consent Order (FFA/CO) was signed
between the Department of Energy (DOE) Idaho Operations Office, the Environmental Protection
Agency (EPA), and the State of Idaho Department of Health and Welfare. This superseded the
COCA agreement. The FFA/CO dictated that existing COCA units, inclu,aing the TSF,07 disposal
pond, be moved from a Resource Conservation and Recovery Act (RCRA) process to a
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) process. The
pond is part of Operable Unit 1.06 and will be undergoing a Track 1 investigation in fiscal year (FY)
1993. The Track 1 investigation will determine whether the disposal pond is required to undergo a
Track 2 investigation, an interim action, a remedial investigation/feasibility study (RI/FS), or result
in a no-action decision.

This report summarizes activities relevant to wastewaters discharged to the pond and
characterization efforts conducted from 1982 through 1991. The results of sampling and
characterization investigations (see Section 3) are evaluated to determine potential migration of
significant contaminants into the perched water body under the pond and the surrounding terrain.
Plan view and vertical profile maps showing the distribution of major contaminants have been
prepared for major sampling events and are included in this report.

e

1.1 General Site Description

" The INEL is a 2,315 km2 (894 mi2)government.owned, contractor-operated facility in southeast
Idaho that is managed under a Department of Energy Idaho Operations Office (DOE-ID) contract.
TAN, located at the northern end of INEL, is managed and operated under the DOE-ID contract
by EG&G Idaho, with the exception of the Specific Manufacturing Capability, which is operated by
Babcock & Wilcox Idaho, Inc. (Figure 1). TAN was initially built between 1954 and 1961 to support
the Aircraft Nuclear Propulsion Program sponsored by the U,S. Air Force and the Atomic Energy
Commission. The TAN facilities and the location of the TSF-07 disposal pond are shown in Figure 2.
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Figure 2. Map o£ TAN showing the location o£ the TSF-07 disposal pond.



1.1.1 Geology

The geology at Test Area North is similar to that of other locations on the INEL, and generally
consists of basalt flows intercalated with sedimentary interbeds. The surficiai deposits at TAN are
composed of playa and lacustrine sediments derived from Birch Creek and the ancient Lake Terreton.
Loess, a wind blow sediment, is also prevalent. This report is constrained to the TSF-07 disposal
pond; therefore, only the surficial sediments are pertinent to the discussion. A detailed discussion of
the geology of the INEL and TAN can be found in the 1992 RI/FS work plan (EG&G Idaho 1992)
and the draft 1993 remedial investigation final report, a

Based on auger holes drilled in the TSF-07 disposal pond during the TAN subsurface
investigation (sampling event 4 as described in Section 3), the surficial sediments underlying the pond
are 14.6--19.5m (48-64 ft) thick (see Table 1). Figure 3, an isopatch map of sediment thickness at
TAN, illustrates the depth to basalt.

Mineralogy of Soils at Depth, The Birch Creek playa deposits that cover approximately 13 km2
(5 mi2) to the west and northwest of TAN (Nace et ai. 1956) are representative of surficial deposits
near the TSF-07 disposal pond. These playa deposits consist of poorly sorted, fine-grained, light gray
to light tan sand, silt, and clay that are typically reworked Terreton Lake sediments. The playa
deposits are classified generally as clayey, sandy silt with 14% clay, 5-20% sand, and 50--70% silt
(Nace et al. 1956.)

The Terreton Lake bed sediments generally underlie the playa deposits and are exposed at the
surface in the southern and eastern portions of TAN. These deposits are typically sandy and clayey
silt, with lesser amounts of relatively pure clay, silt, and fine gravel (Nace et al. 1956). Table 2
summarizes the percentage of clay, silt, sand, and gravel from the samples collected. Sample numbers
1--5were collected from the Terreton Lake bed sediments, and sample numbers 6-9 were collected
from the beach and bar deposits associated with the Terreton Lake beds. Sample numbers 1-3 are
similar in clay and silt composition, and samples 3, 4, 8, and 9 are less abundant in terms of the pure
clay and silt fraction. Sample 5 contains a high percentage of silt compared to the other samples.
Samples 1, 5, 6, 7, and 8 exhibited a minimum amount of 50% of silts, with sample 4 and 9 exhibiting
a much smaller percentage of this size fraction. The distribution of sample six is closest to the mean
distribution of the materials.

Properties of Surface Materials. The geology of the INEL Site has been studied extensively
since the early 1950s. The geological properties that have been measured include mineralogy, cation
exchange capacity, and sorption coefficients. Information presented below provides an idea of the
normal values expected at the INEL, and where available, for Test Area North. v

Mineralogy. The mineralogy of the silt and clay size fractions has been determined for the
surficial sediments at 29 locations in the northern part of the INEL. The clay size fraction is relatively
impure mineralogically, containing an average of only 68% clay minerals (presented in Table 3). The
common clay minerals are montmorillonite, hydrous mica (illite), and kaolinite. The silt and sand size

a. EG&G Idaho, Inc., TAN Groundwater Remedial Investigation Report (Draft), EGG-ER-10643,
February 1993.
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Table 1. Thickness of the surficial sediments near tile TSF-07 disposal pond.

Thickness of surficial

Well number Location sediments (ft)

TSF Inj TSF 37.5

TSFAG-03 a TSF 53.0
TSFAG-04 a TSF 48.0

" TSFAG-05 TSF 53.5
TSFAG-07 TSF 64.0

TAN 9 TSF 24.5
TAN 10 TSF 58.0
TAN 10A TSF 38.0
TAN 11 TSF 48.0
TAN 12 TSF 56.4
TAN 13 TSF 41.4
TAN 13A TSF 39.0
TAN 14 TSF 40.5
TAN 20 TSF 45.0

FET-1 East of CTF 38.0
FET-2 East of CTF 39.0

TAN Disp2 TSF 37.0
TAN Disp3 NW of TSF 48.0
TAN-CH1 NE of TSF 46.3

a. Borehole locations.

particles are composed of quartz, calcite, feldspar, and dolomite. This mineralogic difference between
the two size fractions suggests that little of the clay has formed in situ by the devitrification of
feldspars but has been transported to the area by wind and water (Nace et al. 1956). One sample
taken nearest the TSF-07 disposal pond had a clav fraction dominated by hydrous mica and kaolinite,
with montmorillonite and quartz as subordinate minerals.

,6

Cation Exchange Capacity and Sorption Coefficients. Cation exchange capacity (CEC) is
a measure of the ability of a material to remove cations from solution by exchanging them for cations
held loosely within the structure of the material (Rightmire 1984). CEC is an important parameter
in controlling the migration of contaminants. CECs have been determined for a large number of
surface materials throughout the INEL and are presented in Table 4. The CECs are generally low,
reflecting the coarse-grained nature of most alluvial material at the INEL. CECs for surficial materials
near the TSF-07 disposal pond are probably in the range of 10 to 40 meq/100 g, assuming those
materials have the particle size distribution typical of the lacustrine deposits previously described.



Figure 3. Isopatch map of sediment thickness at TAN.
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Table 2. Total percentage of clay and silt composition of representative samples collected from the
Terreton Lake beds and the associated area. a

Depth below
Clay Silt Sand Gravel land surface

Sample number (%) (%) (%) (%) (ft)

- 1 27 50 23 0 3.8--4.3

2 45 48 7 0 5.4-5.8

" 3 21 27 52 0 0.0-0.5

4 12 19 69 0 0.4.-0.8

5 0 94 6 0 6.5-6.9

6 12 58 30 0 1.0

7 8 72 20 0 10.0

8 0 58 42 0 15.0

9 6 14 92 0 2.4-2.9

a. Reference Nace et al. (1956) for exact sample coordinate location.

Because no studies have been performed on the ability of soils near TAN to retain
radionuclides, the results from a study by Schmalz (1977) at the Test Reactor Area (TRA) of the
INEL are presented. Sorption coefficients are determined as

Kd = Cs/Cw

where

Kd = sorption coefficient, mL/g

Cs = concentration of radionuclide on soil, mCi/g

. Cw = concentration of radionuclide in water, mCi/mL.

The sorption coefficients were measured in batch experiments, measured in laboratory column
, experiments, and calculated from soil and water samples collected in the field. Values (Kd) for cesium

ranged from a low of 285 mL/g for batch experiments to a range of 450 to 900 mL/g calculated from
field data. Values (Kd) for strontium ranged from a low of 7.2 mL/g for batch experiments to 40 mL/g
calculated from field data. Because the field data reflect the most realistic conditions for sorption,
these values would be most indicative of the sorptive properties of the Big Lost River alluvium
(although the soil properties discussed here are not part of the TAN area, it is the only sorption data
currently available at the INEL).



Table 3. Average mineral composition of the silt and clay size fractions from samples collected at the
northern part of the INEL.

Clay Silt
(%) (%)

Clay minerals

Montmorillonite 34 8

Hydrous mica 21 7
Kaolinite 13 --

Quartz 14 48

Calcite 13 20

Feldspar <5 8

Dolomite --

Total 100 100

Note: Twenty-nine samples were used in this analysis.
(Reference: Nace, et al. 1956)

In a study of sorption of plutonium on INEL soils (Hardy 1991), values (Kd) were measured for
plutonium by using batch experiments and a range of initial plutonium concentrations from 10s to
10.6 mole/L. The sorption coefficients ranged from 140 to 5,000 mL/g, with a geometric mean of
1,160 mL/g. The ability to reverse the sorption process was also evaluated by running elution
experiments on soil columns. In no case was more than 2% of the total sorbed pluto_lium removed
from the soil by leaching of the column.

1.1.2 Hydrology

Surface water at the INEL comes from streams draining through intermountain valleys to the
west and north, localized snowmelt, and rain. Streams entering the INEL include the Big t.,3st River,
Little Lost River, and Birch Creek. Water from these streams does not reach the TSF-0: I disposal
pond. The RI/FS work plan (EG&G Idaho 1992) describes the surface and groundwater laydrology ,
of the TAN area in detail, so it is not discussed here.

Perched Water Zone. Perched water was encountered beneath the TSF-07 disposal pond
during the 1989TAN RCRA Facility Investigation (RFI) characterization effort (EG&G Idaho 1988).
The primary layer responsible for creating the perched water beneath the pond is a clay layer at the
basalt/surficial sediment interface. The perching results from fractures in the basalt being filled by the



Table 4. Summary of cation exchange capacity of sediments and basalt.

Number of CEC

Type of sample samples Average range (meq/100g)

Surface sediments

Gravel

Coarse, clean 2 1.0-2.9 2.0
" Sandy 52 1.4.-15.6 4.1

Sand
Clean 19 1.6--18.0 7.6

Silty 24 1.8-23.6 8.5
Silty and clayey 21 3.3-20.0 10.3
Silty, windblown 5 3.0-7.5 5.2

Silt
Clean 4 6.2-34.8 20.4

Sandy 9 5.3-38.0 21.9
Sandy and clayey 17 7.1-30.4 13.5
Clayey 3 7.5-42.0 20.3

Clay, silty 1 -- 13.7

Soil over silicic rock 1 -. 4.4

Basalt

Sieve fraction
0.5 mm 6 0.4-1.4 0.8
0.5-0.62 mm 8 0.6-12.2 3.9
0.62 mm 1 .- 2.3

(Reference: Nace et al. 1956)

clay, thereby decreasing the permeability of the area.

. The lateral extent of the perched water is not precisely known. However, nine groundwater
monitoring wells and one core hole (CH) were installed during this investigation. These are TAN-9,
TAN-10, TAN-10A, TAN-ll, TAN-12, TAN-13, TAN-13A, TAN-14, TAN-20, and CH-1 (see
Figure 4). These wells were drilled outside the pond berm without encountering perched water (see
Figure 3 for well locations relative to the pond).

i

Five auger holes were also drilled. Three of the five holes, TSFAG-03, TSFAG-()4, and TSFAG-
06, were drilled inside the berm without encountering perched water. The two auger holes where

9



perched water was encountered were converted to perched water wells (TSFAG-05 and TSFAG-07)
(Figure 4). These wells were installed during the RFI characterization activities. Slug tests were
conducted on the wells on June 14, 1990, by EG&G Idaho. During this testing, it was determined that
the depth to basalt is 15.5 m (51 ft) and the depth to water for TSFAG-05 was 12.7 m (41.75 ft) with
a saturated thickness of 2.8 m (9.25 ft.). The depth to water in TSFAG-07 was 5.5 m (_8.08 ft) and
the saturated thickness was 12.1 m (39.92 It). Hydraulic conductivity values were calculated from
these tests and are presented in Table 5.

The hydraulic conductivity values are quite low, near the range of values for clay liners used in
landfills. The low values of hydraulic conductivity suggest the infiltration from the ponds is at a lower
rate than previously thought. This implies more evaporation time and possibly more sorption of
contaminants.

1.1.3 Ecology

The INEL has been designated as a sagebrush ecosystem (EG&G Idaho 1984). The ecosystem
is composed of shrubs primarily belonging to the genus Artemisia and an understory of perennial
grasses and forbs. The RI/FS work plan (EG&G Idaho 1992) contains specific information concerning
the ecology as it pertains to TAN.

1.1.4 Archaeology

An archaeological survey has been conducted in and around the TAN area. The final report was
completed in December 5, 1986(Reed et al. 1986). Although no significant resources were discovered
in the immediate vicinity, minor resources were discovered outside the TSF-07 disposal pond.

o

Table 5. Hydraulic conductivity values.
,i ,r,,, ,i,,,

Hvorslev method Bouwer & Rice method

Well (l't/day) (ft/day)

TSFAG-07 6.85 x 10.3 5.80 x 10 .3

TSFAG-05 4.24 x I0 2 3.36 x 1()"2

1()
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2. EFFLUENT RECEIPT AT TAN/TSF

Construction of the TSF-07 disposal pond and common sump (TAN-655) began in 1971 and was
completed in late 1972. The pond was constructed to replace the TSF-05 injection well, which was
used until September 1972. Refer to Figure 5 tbr an aerial view of the pond and its relation to TSF.
The TSF-07 disposal pond receives effluent from a variety of sources, which include low-level

, radioactive waste, cold process water, and treated sewage effluent. This waste is mixed in the common
sump at TAN-655 and lifted to the TSF-07 disposal pond. Figure 6 is a diagram illustrating the
processes that contributed to the effluent entering the pond.

To track the amount of effluent entering the TSF-07 pond, the Industrial Waste Management
Information System (IWMIS), a computerized database in effect since 1971, compiles the volume of
waste and the sampling results from the measured pollutants. The IWMIS produces an annual report
of the INEL solid and liquid industrial waste summary and record-to-date. According to this database,
a total of 14,838 m3 (523,940 ft3) of sanitary waste has been discharged between 1971 and 1980 into
the pond. Section 2.2 describes the volume and types of process wastes discharged into the pond.

This section discusses the current effluent monitoring activities and past disposal practices that
may have contributed significant contaminants to the pond.

2.1 Municipal/Sewage Effluent

Restroom sewage from TSF tlows to the trickling filter sewage treatment plant. The TSF sewage
treatment plant provides primary and secondary treatment lbr all TSF sanitary waste. Aerobic and
anaerobic bacteria work on the waste to digest the solids. The plant influent and effluent are
routinely monitored for biochemical oxygen demand, dissolved oxygen, and solids that settle in the
tank. The EG&G Idaho Environmental Monitoring Unit samples for additional parameters. This
monitoring program is commonly referred to as the INEL Nonradiological Liquid-Effluent Monitoring
Program, which was instituted by EG&G Idaho in FY 1986. Its purpose is to provide environmental
monitoring data results tbr nonradioactive parameters and pollutants in liquid effluent generated
within facilities operated by EG&G Idaho, including waste entering the TSF-07 disposal pond. The
effort includes sampling, analysis, and data interpretation carried out under a rigorous quality
assurance program. The data validation efforts are in accordrmce with EG&G Idaho Environmental
Monitoring Standard Operating Procedures EM-SR.2.1, "Analytical Data Validation in Support of
Special Requests."

. Analytical parameters include pH, temperature, conductivity, anions, chloride, fluoride, nitrate,
phosphate, metals to contract laboratory program (CLP) detection limits, and total organic carbon
using EPA method 415.1. An elevated total organic carbon analysis automatically calls for volatile

' organic compound (VOC) analysis to be performed. These parameters have been within EPA
drinking water standards since the sampling program was initiated. Sampling results from these
analyses are kept in a database maintained by the EG&G Idaho Environmental Monitoring Unit and
are documented in an annual report. Table 6 provides an average compilation of the analytical data
of the parameters measured from 1987 to 1992 for the TSF-07 disposal pond,
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Processdrain Sanitary sewage
building sources building sources

602 Admln. bldg. 601 Guardhouse
. 603 Service bldg. 602 Admin. Bldg.

606 SMC 603 Servicebldg.

607 Assy. areas and 604 Maintshop
hot shop/ cells 606 SMC

609 Trans. suppshop 607 Assy.areas and
610 Water pump house hot shop / cells
664 Service station 609 Trans. supp.shop
666 Rad Iiq.waste trans 615 Fuel assy. andstorage

and storage 616 Hot liquid
waste facility

628 Warehouse
- ...... ---__........ 633 Hot cell annex.

636 Carpentry and paint
waste facility

653 Multicraft shop
667 Sm. machine shop

L I,,,,I

q Servicewater

'"-! sewage treatme'ni - ]...........--- plant .......I ..... J i,l,, i i,

I_. _ Liftstation _ ......... ,
- 655

.' !I
i

___- _ Water and

/- -TSF.07 disposal/ - .... sanitary sewer
. J evaporation pond

....... Process drain

• Borated water from the LOFT facility was disposed of in Manhole 'B'

Q93 0004

Figure 6. Process drain and sanitary sewage sources feeding to the TSF-07 pond.
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Table 6. Summaryof wastewaterparametersanalyzedfor from FY 1987-FY 1_2
for the TSF-07 disposalpond.

i i -- _,_L_Z_ .... [1 - [111 7 --T_ ii ---_ ii---- LIUI_ __-...... ......-..........l "-_'_ [_[_i][.......: -:-T ...... [. :- .... ..... j._.[- ---- [_

Uppcr95% confidenceIcvci

.... ...."................"-................_ Rcgulalory
Analyte Mean Level 1 b_vcl 2 limit

..........u,: - .............................. _:: - r:................................. -................ ..... __ :: ........._ ---_:

O

Cond (ITS) 513.1 862.5 1,010 NA
pH 7,67 (I)6.38 5.97 NA

(u)8.95 9.36 NA

TOC (rag/L) 7.12 12.66 15.02 NA
Cl (mg/L) 44,92 _.77 104.5 NA
F (rag/L) 0.24 0.39 0._ NA
NO 3 (mg/L) 14.85 25.51 30.01 NA
PO 4 (rag/L) 3.13 6.27 7.59 NA
SO4 (rag/L,) 37.59 49.11 53.98 NA
Ag (t_g/L) 13,74 36.42 47.53 5,1XM|
As 3.60 8.55 10.75 5,CXX
Ba (l_g/L) 107.3 2i2.7 257.5 IÁXI,IXX|
Ca (l_g/L) 81,740 205,(XX) 267,{X)0 NA
Cd (l_g/L) 6.19 10,42 12.33 1,(XX}
Cr (l_g/l_,) 11.73 24.74 30.39 5,{XX}
Cu (t_g/l..) 32._.X) 123.0 161.3 NA
Fe (_g/l,) 206.3 362.7 5(_,1 NA
Hg (pg/L) 1.35 9.08 12.45 2{X1
Mg (pg/L) 14,860 19,840 22,310 NA
Mn (ttg/I.,) 82.80 332.9 457.1 NA
Na (t_g/I.,) 37,240 84,200 i08,_) NA
Ni (pg/L) 17,47 29,67 35,43 NA

Pb (i_g/L) 15.(18 54.70 7!,87 5,(XX}
Se (_g/L) 67.46 2')5.7 407.5 IJXX)
TI (pg/L) 75.80 185.7 259.2 NA
Zn (_g/l.,) 93,21 268.3 342,3 NA

1 = lower concentration level

u = upper concentration level
NA = not applicable °
Regulatory guideline-RCRA characteristic level

Note: Level 1 is set at the upper 95% confidence level on the individual measurement; thuJ, a
measurement exceeding Level 1 has a one in 20 (5%) chance of _ing attributed to random
fluctuations in actual concentrations. Level 2 is set at the uppcr _% confidence limit on the
individual measurements and thus has only a one in 1(10(1%) chance of being exceeded due to
random fluctuations in actual concentrations.

_. fir ii _ . -- _. --- ! iii i i i........ i, iii ii .IL .............. . 7 • --.-- - iii! I I _1 !JJ 11 II 1 . rl[lll![I.[ ....... L_. I I....... I1(1/.....
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Data Reeulte. Because the TSF-07 disposal pond receives intermittent discharges from a variety
of contributing sources, the discharge is nonhomogeneous in nature. This is apparent in the water-
quality results for pH and conductivity. The high conductivity level can be attributed to the soluble
salts intrtxluced from the boiler blowdown and demineralizer regeneration discharges. The
demineralizer wastewater may also contribute to the observed variances in pH.

, 2.2 Process/Hazardous Effluent

Wastewater has been discharged to the TSF-07 disposal pond since 1972. Some of the processes
' feeding into the effluent may have contributed contamination to the pond. For example, the TAN-603

facility is the boiler plant that provides steam to the TSF. Phosphate- and sulfate-based chemicals are
often added to the boiler makeup water to prevent pipe scaling and corrosion. Approximately
45,700 L per year (12,000 gal) of this blowdown water is currently being discharged into the sanitary
sewage system.

The TSF.07 disposal pond also received condensate from the evaporator process in the
intermediate-level waste disposal system. There is no specific information on the chemical
characteristics of the evaporator condensate, but if it was similar to the condensate produced at the
existing evaporator at the Idaho Chemical Processing Plant, then it can be assumed that it was
corrosive (low pH). About 24,004 L (6,342 gal) per year of corrosive condensate waste from the
evaporator and about 17,002 L (4,492 gal) per year of corrosive waste from the TAN-607 pipe
laundry entered the TSF-07 disposal pond.

The specific hazardous waste suspected to have entered the TSF sewer plant also includes
corrosive liquids (acidic and basic solutions) from the TAN-607 pipe laundry and photo laboratory
and small amounts of ignitable waste from the TAN-607 maintenance shop. The volume and
concentrations of these chemicals that were discharged into the sewer plant and ultimately to the
TSF-07 disposal ,r,,3nd are unknown. However, sampling of the pond influent has shown the
wastewater to be noncorrosive according to the EPA hazardous waste definitions in 40 CFR 261.
Other wastewater areas include the actuator building, the Hot Cell Annex, and all the assembly and
maintenance shops located in the TAN-607 building. In addition to these areas, lightly radioactive
borated wastewater was transported from the Loss-of-Fluid Test (LOFT) Facility to manhole B in
the process waste line just upstream of the TAN-655 sump.

Discussions involving various EG&G Idaho personnel who were knowledgeable of the TAN/TSF
area are documented in a correspondence letter from W. A. Baxter. c In this correspondence,

, processes that may have contributed to the contamination at the TSF-07 disposal pond were
identified. The areas include:

, • The hot waste lines that are interconnected through a common vent line located below
floor grade in the TAN-607 Hot Shop.

• Two floor drains that are located in the TAN-633 (hot cell area) drain to the sewer system.

c. Private communication between W. A. Baxter and H. J. Zeile, EG&G Idaho, Inc., May 10, 1988.
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• The floor drain located in the passageway between TAN-607 and TAN-633, which drains
to the process water system. Samples collected from the manhole in this line read 8,000
counts per minute and show 800 counts per minute of smearable radioactivity.

° The showers and wash basins, which are used for decontamination of hot shop personnel,
drain to the sewer system.

Another area that presumably contributed significant contaminants to the TSF-07 disposal pond
includes the TAN-655 area, commonly referred to as the common sump. The sump pump has a
capacity of about 3,028 L/min (800 gal/min) and is activated when the sump fills to the float level
(refer to Figure 7 for a focused view of the pond). The effluent is then pumped to the pond.

Samples from the sump and the sump margin were collected during a sampling effort in 1989.
Tables 7 and 8 summarize the data resulting from this effort. Only two samples were analyzed for
inorganic contaminants, An average value of both samples is included in the table. When compared
to background levels for TAN, it was found that at least one of the two samples for each contaminant
exceeded the level for inorganic contaminants, as presented in Table 9. (Background levels are
baseline concentrations derived from the sampling data originating from EGG-ESQ-9225, EG&G
Idaho 1990.) Complete sump data analytical results are presented in Appendix B.

Two samples were collected and analyzed for gamma contaminants. Cobalt-60 was found at a
maximum concentration of 62.0 pCi/g, compared to the background level of 0.0 pCi/g for Co-60.
Cesium-137 was detected at a maximum value of 135.0 pCi/g. The TAN background level for Cs-137
is 1.3 pCi/g.

Only one sample in the sump location was analyzed for inorganic Appendix IX analytes (found
in 40 CFR 264, "Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and
Disposal Facilities"). The data results are presented in Table 9. The background levels for each of
these contaminants are presented in the column next to the concentration level determined from the
analytical results. As can be noted, all the contaminants listed in this table exceed the background
level.
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Figure 7. Aerial focused view of the TSF-07 disposal p,)nd.
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Table 7. Sump data results.

Concentration Average
range Number of concentration

Analysis Contaminant (mg/kg) samples (mg/kg)
Ihorganics
(CLP and
Appendix IX)

Aluminum 6430,0..13,000.0 2 9,715.0
Antimony 4.6-17.9 2 11.2.5 ,
Arsenic ND(69.9)a-8.2 2 4.1
Barium 224.0-560.0 2 392.0
Beryllium 1.7-2.1 2 1.90
Cadmium 2.0-12.4 2 7.20
Calcium 100,000.0-199,000.0 2 149,500.0 •
Chromium 38.4-97.1 2 67.75
Cobalt 7,6.-8,2 2 7,9
Copper 15.1-1090.0 2 552.55
Cyanide ND-2.7 2 1.35
Iron 19,100.0-.40,300.0 2 29,700.0
Lead 30.3-338.0 2 184.15
Magnesium 12,200.0-12,500.0 2 12,350.0
Manganese 424.0-646,0 2 535.0
Mercury 0,07-153.0 2 76.53
Nickel 42,0.-69.7 2 55.85
Potassium 1350.0-2110,0 2 1730.0
Selenium ND(45,9)-2,2 2 1.1
Silver 6.3-123.0 2 64.65
Sodium 56,6.-985.0 2 520.8
Strontium 130.0-597,0 2 363,50
Thallium ND(82,5)-25,9 2 12,95
Tin 17,5-24.6 2 21,05
Vanadium 37.7-56.4 2 47.05
Zinc 88.1-1610.0 2 849,05

Organics
(Semi-VOAs
Appendix IX) Phenanthrene 0,170 1 0.170

Fluoranthene 0,340 1 0.340
Pyrene 0.350 I 0.350
Benzo(a)anthracene 0,230 1 0,230
Chrysene 0.240 1 0.240
bis(2-Ethylhexyl)ph thalatc 3.90 1 3.90
Di-n-octylphthalate 0,710 1 0,710
Benzo(b)fluoranthene 0.300 1 0.300
Benzo(a)pyrene 0.210 1 0.210
lndeno(1,2,3-cd)pyrene 0.200 1 0.200
Benzo(g,h,i)perylene 0.230 1 0.230

Organics
(CLP, VOA, and
Appendix IX) Carbon Disulfide ND(5.0)-0,005 2 0,003

Toluene ND(5,0)-0,004 2 0.0027
Ethylbenzene ND(5,0)-0,003 2 0,002
Xyiene (total) ND(5.0)-0.003 2 0.001

Organics
(Organochlorine
Pesticide Appendix
IX) Aroclor- 1254 0,640 1 0,640

Aroclor- 1260 1.60 1 1,60 •

ND = nondetect

a, The ND values for this table are reported in _g/L, This value is based on the digestate before the conversion calculation is
performed, The concentration includes the nondetects (averaged in as a zero value) and therefore may be biased high,
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Table 8. Sump radiological data results.
f

Concentration Average
range Number concentration

Analysis Contaminant (pCi/g) of samples (pCi/g)
i ii ii ,,, ,i ,i , ,ll , ii , ,,,,,,,,,,, ,,, J ...........

. Radiological Co-60 ND.62.00 2 31.0

Cs-137 ND-135.0 2 67.5

Note: The concentration includes the nondetects (averaged in as a zero value) and therefore may
be biased high.

ii ii ii iii IL ii i u i]lil ]i i i i i i i

Table 9. Sump data evaluation.

Background level
_ontaminam _a Concentration
Barium 254.0 560.0

Beryllium 1.5 2.1
Cadmium 4.6 12.4
Chromium 38.9 97.1
Lead 55.6 338.0

Mercury 0.06 153,0
Nickel 42.5 69.7

' Silver 3.5 123.0
Strontium 200.0 597.0

. Thallium 18.4 25.9

Vanadium 53.7 56.4
Zinc 182.0 1610.0

a. The background levels are specified in DOE/ID-10340 (DOE 1992). The background level for
strontium was obtained from Table 4.0.7 of EGG-ES-8204 (DOE 1989c). This level is from Los
Alamos National Laboratory soils.
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3. SAMPLING HISTORY

This section of the report summarizes the sampling events that were performed at the TSF.07
disposal pond between 1982 and 1992.Table 10 identifies the sampling events by number, year, media
type, and performing organization. The following sections address each sampling event, dates,
activities, and a summary of final sample results from each investigation. This document does not
discuss any deviations specific to sample collection and analysis as specified in the original sampling
and analysis plans.

Screening criteria described in Section 4 arc applied to sampling events 2 through 5a to
determine significant contaminants. Vertical and plan view maps ¢:xhibitingthe migration tendencies
of the significant contaminants are plotted and the data arc:discussed in Sections 4.4 and Section 5.
Tbe screening criteria could not be applied to data obtained from sampling event I because the data
could not be validated because information was not available (refer to the memorandum in
Appendix C).

3.1 Sampling Event 1

3.1.1 Influont and Pond Water Sampling

Sampling of TSF influcnt and pond water began in 1982. Two sets of water samples were
submitted to California Analytical Laboratories, Inc., t'oranalysis by priority pollutant methods 608,
613, 624, and 625, which were originally published in the December 1979 Federal Register. The
methods measured for VOCs, base neutral acid extractable compounds, metals by inductively coupled
plasma (ICP) and atomic absorption (AA) techniques, and pesticides/polychlorinated hiphcnyls
(PCBs). The EPA and the analytical laboratory had agreements that these methods could be
substituted for corresponding CLP procedures. A summary of the data results (derived from Hardy
and Stanisich 1991) is presented in the f_llt_wingsection.

3.1.2 Analytical Results

Organics detected in the inf!uent and pond water include toluene and the pesticide alpha-BHC,
which is a phthalate. Phthalates are commonly found in low ct_ncentrations in industrial waste streams

and in environmental samples. Used as plasticizers and extenders in many forms of plastics, phthalates
are considered only slightly toxic and do not present a hazard in the concentrations detected (less
than I ppm). Toluene was detected in one of nine samples at 20 ppb, and alpha-BHC was detected
in four samples at a maximum o1'7 ppb. The detection of an alpha-BHC is nt_t surprising because
pesticide applications have occurred periodically at TAN/TSF.

Boron was the only metal detected in the pond water above typical concentrations in iNEL
surface waters and the only metal detected in excess of surt_ce water criteria for public water
supplies. Boron concentraticms were detected at or near a maximumof 30 ppm in three samples, In
comparison, background ctmccntrations arc typically less than i ppm. Boron was used as a moderatt_r
at the LOFT Facility. The water was trucked to a manht_le leading to the TSF.07 disposal pond and
is probably the source of the b,_rondetected in the pemd water.
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Table 10. Sampling events performed at the TSF.07 disposal pond.

Sampling Performing Media
event Sampling effort Dates organization sampled
..... it iiij illl iiii i [ iii I IllilIllI I]II ii1_ i iiii / [11J_Z T ..... ii !1 i i ii i11111it2 _II]_I_TII_ I I II"I_II IIIll IllIIm

1 Initial samplingeffort 1982 EO&G Idaho Surfacewater

. 2 Preliminary 1988 EG&G Idaho Soil, sediment
assessment of the

TSF-07 disposal pond

3 DOE environmental Summer 1988 DOE.HQ Soil, sediment,
survey of surface Environmental Survey water
water and soil samples Team from Oak Ridge
from the _F-07 National Laboratory
disposal pond

4 Subsurface June and July EG&O Idaho Soil
investigation for the 1989
TAN RR

:5 Site characterization July6, 1989 EG&G idaho Soil, sediment,
of the TSF.07 water

disposalpond(Hardy
and Stanisich, 1991)

5a Subsurface July I_-X) EG&G Idaho Perchedwater
investigation t)t' the through May Environmental
TSF.07 disposal _)nd 1_1 Technology Unit
(parched water
sampling activities
from I_FAG.05 and

TSFAL}.()7)

Analytical results lbr the set of data obtained from this sampling el'for| did not indicate qualily
control sample results, Therefore, the data in the reports are ¢_funknown quality and could no| b¢
validated as defined in EG&G Idaho's Environmental Restoration Standard Operating
Pr(x:cdure 12.1.1, Rot'or to Appendix C t't,r the letter ruport and analytical re'suits submitted by

• California Analytical Lab(_ratories to EG&G Idaho,

3.2 Sampling Event 2

3.2.1 Preliminary 8o!l/Sedlment Assessment

Surface soil/sedimc:nt samples were collected in 19g_as p,rt ol' the preliminary assessment ()t'
the TSF.()7 disposal pond, This section summarizes the sampling el'ti}rtand validati¢m¢lT.rts, derived
from Hardy and Stanisich (1_)1),
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In accordancewith the samplingand .nalysisplan, sampleswere collected by EG&G Idaho
pemmnel and analyzed by Roy Weston Laboratories using EPA SW-846 methods, and a data
packageof equivalent detail to a CLP data packagewas providedwith the results. Three surface
soil/sedimentsampleswere collected a._grab samples near the outfail of the TSF sump (the
wastewaterinlet). The entire pondwa_dryduring sampling,hut the soil/sedimentcollected from the
outt'allof thesumpwassaturated.The s_lmpleswere analyzedfor Appendix IX compoundsusingSW.

e

846 methodsandprcxJucinga data packagewith the detail o1"a CLP package,Samplesincludedone
duplicate,one field standard,one rinsate, and one trip blank, Sample I_ations I, 2, and 3 were
primary locations,while sample 4 was a duplicate of sample :t. Sample Iocatkms are sht_wnin
Figure 8.

Chain-of.custodyprocedureswere followed, andwater samplescollected(water sampleswere
the quality assurance samples) for metals analysis were preserved with nitric acid to a pH oi' less than
2. The samples were shipped in coolers at 40C to the laboratory via overnight delivery service.

3.2.2 Analytloel Results

AppendixD containsthe actualdata resultsanddatavalid_tit)nefforts lor thiss.mpling event,
A summaryof the data results ispresentedin Table 11.The table includesccmt.min.nts that were
detected, concentration range in mg/kg, the numl-.erof samples collected, and the .verage
concentration,(This methodof summarizingdatawill he usedfor the remainingsummarydat. tables
for the other samplingeventsdiscussedin thi, section.) In determiningthe averaileconcemration,
all valuesother than R. NR, .nd nondetect flags (defined as U !],gs) were taken into account
(EnvironmentalRestorationProgram,SampleManagementOffice 5timdnrdOperating Procedures
12.1.3and 12.1.5) It' a contaminantis not detected,then the minimumvaluewas presentedasND
when presentingthe data range.

Metals detectedabovebackground(.s referencedin the previoussection) are cadmiumand
mercury,T"neTAN hackgroundlevel f_r c_tdmiumis 4,6 mg/kg,_a noled in the T_lhle 11,all four of
the sampl_ collected were abovethis r.nge. The h.ckground level I'.r mercury is 0.(_ mg/ktl,The
fc)ur s.mpl_ collected were all .hove thi_ level. One of the s.mples analy_edfor mercury w_ts
detected at an elevatedconcentrationt)l'4(k10,0mg/kgat samplinglocation 2.

Organicsdetectedincludeddichloroditluoromethane,methylenechit)ride,andtetrahydrofuran,
The concentrationof dichlorodifluort)methanew.s 12,0mg/kg,Methylenechloridewasdetectedat
concentrationsless th.n !hecontr;lct.requiredqu.ntitation limit (CRQL) o1' I() ppb and wasalso
detectedinmetht_Jhhmks=st_imilarc(mcentr;_tit)ns.Tetrahydrt)l'uranw.s detectedin concentrations
le. th;ln the CRQL tlnd in the melh=)dhlank.,_,Bt)lh methylenechloride.nd telrahydroi'ur.nmost
likely result from contamin.ti_)nof the _lmple by the samesourceot'contaminationthat c.used the
resultsobservedin the blanks.

3.3 Sampling Event 3

3,3.i DOE Hasdquartere Environmental Survey

The Department o1'Ener_ Headqu.rters (DOE_HQ) cnvironment.I.un,ey team l'r.m Oak
RidgeN_tit,nnlLahor.tt,ry ctdluctedsurfacewalc:r_=ndsoil samplesfrom the TSF-07disl_)_ali_)nd
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Tlble11.Summary tableforsoilsamplescollectedduringsamplingevent2.
-- 11|I ] i llmrlllllfll ...................... .. ............... . :'- : Irl .................................... _: : .......

Concentration Average
range Number of concentration

Analysis Contaminant (mg/kg) samples (mg/kg)
7-7__:: ............................. -_ I mlrrrl 7-:77 .......... r : T_ _._ _ ........ " i[i oI I IIII Ii ii I[ I1[

Inorganic Antimony 0.7-1.3 4 0.80
e

Arsenic 1.7-12.5 4 7.25

Barium 177,0-193.0 4 186.75

Beryllium 1.0.-1.4 4 1.25

Cadmium 6.3-7.4 4 6.9

Chromium 26.9-31.8 4 28.33

Cobalt 5,2-1 I. 1 4 7.57

Copper 28.0..54.9 4 37.48

Lead 19°0-26.I 4 23.50

Mercury 1,2-4040.0" 4 2.7
(i012.0)a

Nickel 29.4-39.8 4 35.8

Selenium 1.0 4 1

Silver 1.8-4.1 4 2.58

Thallium 0.30 4 0.30

Tin _3,0-1150.0 4 977,0

Vanadium 26.0-27.8 4 26.8

Zinc 1(X),(_.385,0 4 254.75

Organic Dichlor(_i fiuoro- 12.0 1 12.0
methane

Tetrahydrofuran 0,016-0.022 3 0.0!8

Methylenechloride 0.(X}3-(),(X)5 4 0.(XN
i,i :.. - ,IIHI I

a. Only onesamplehada rei_rtcd resultIhat exceeded5.5 mg/kg,Two averagevaluesarc
presented,The firstvalueaveragesthethreeresultsthatwerelessthan5.5mg/kg,The valuein

q

parenthesis averages all four results.

Note: The calculatimi of average cc)nccntration includes the nondetects (averaged in as a zero
value) and thcrcl'oremay he biasedhigh,
--- .: .... -:::12 : ..... LIIIII,|: I IIji]l I!ll I J ........ I ! I ........ II [ Illl I I I __ II IIII .... !._
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during the summer of 1988. Results from this sampling effort were. reported in ORNLfI'M.11236
(DOE 1989b).

Sample collection points were identified by independent sample request number and by the
location. The TSF.07 disposal pond collection points were at the TAN/TSF surface water, the
reduced flow area (Sampling and Analysis Rcquest 51(b-..water),the TSF.07 disposal pond inlet

. (Sampling and Analysis Request 511.--sediment), and the TANfrSF.07 disposal pond (Sampling and
Analysis Request 512.--soil).

• Eight surface water samples, ibur sediment samples, and three subsurface soil samples were
collected. A select number from each sample set collected, were analyzed for metals by ICP emission
spectrometry (aluminum, barium, calcium, cobalt, copper, iron, magnesium, manganese, nickel,
sodium, vanadium, and zinc), graphite furnace AA (antimony, arsenic, beryllium, cadmium, chromium,

J

lead, selenium, and silver), mercury by cold vapor AA, anions by ion chromatography, gross alpha,
gross beta, gamma-emitting radionuclides by gamma spectrometry, and americium by alpha
spectrometry. Not all the identified samples defined in the sampling and analysis plan were analyzed
for each of the above specified contaminants. These samples were collected and shipped using EPA.
approved procedures and protocols.

3.3.2 Anslytlosl Results

Appendix E contains data results and analyte tables with the associated concentration range for
each contaminant. A summary of the data results is presented in Tables 12 through 15.

The surface water samples were collected near the discharge point as indicated in Figure 9. The
water samples were collected at the inlet and the surface of the pond. As seen in Table 12, acetone
was dctcctcd in surface water at 0.(}11 me/L, which is slightly greater than the CRQL for CLP
laboratories. One of the two samples was determined to he a nondetect. Mercury was also detected
in the surhce water in low concentrations (maximum of 0.(XX)42me/L). All other analytical
parameters were within the expected range for this particular site. A radiologicai analysis for gross
beta, gross alpha, Am.241, Co.60, Cs-137, H.3, and Sr (total) was also performed on three to four
of the samples collected (see Table 13). Based on the analytical days results it was determined that
the inlet of the pond exhibited the highest concentration for Co-_) (31 pCi/L), Cs-137 (93 pCi/L),
and gross alpha (22 pCi/L),

Summary Table 14presents inorganic and organic data fi)rsoil/sediment media for this particular
sampling event. The surface sediment samples were col!coted, at depth, in the same locations as theJ

surhce water samples. Subsurl'ace soil samples were collected from auger holes initiated near the
perimeter of the pond and angled to collect soils from the area directly beneath the pond at depths

. to 13,7 m (45 ft). Chlorinated hydr()carb_mswere detected at concentrations greater than the contract
locations. Chiorofi)rm was detected at all threerequired quantitation limit at all three subsurfilce ' '

locations, and trichloroethane was detected at two locations. Again, acetone and mercury were
detected in all four samples. The average concentration fi)r mercury is 0.31 mg/kg, compared to the
TAN background level of i).(k_mg/kg, The average value for copper, 39.29 mg/kg, is above the
background level of 27,4 mg/kg. Silver, with an average value of 6,36 mg/kg, exceeds the background
level of 3.5 mg/kg. The average value for acetone was 0.042 m_g.
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Table 12. Summary data table for thc water samples collected during sampling event 3.
-. _ T"Tmm S _ " II _ I I [

Concentration Average
range Number of concentration

Analysis Contaminant (rag/L) samples (rag/L)
....... _7_ .................... ? ........... LJIL I I I IIIIII I IIIfl II IIII : - . i II I I IIIIIII ...... m_ll

It

Inorganic Aluminum 0.791-15.50 4 5.32

Barium 0.072.-0.241 4 0,13 •

Beryllium 0.003-0.004 4 0.(IO3

Cadmium 0.001-4).0011 2 0,001

Calcium 51,40-70.6 4 61.38

Chromium 0.002-4),019 4 0,008

Cobalt 0.002-0.(X)6 2 0.004

Copper 0.012-0.102 4 0,015
(0.037)a

Iron 0.616-17.6 4 5.74

Magnesium 17,0-.24.9 4 19.55

Manganese 0,028-0.217 4 0.093

Mercury O.(XXX)2-O.(XX)42 4 O.O{X)2

Nickel 0.{}06-0.029 4 0.015

Potassium 5.5-11.00 4 7.20

Silver 0.0(_--0.035 2 0.021

Sodium 46.9-106.0 4 75.7

Vanadium 0,017-.0.048 4 0,027

Zinc 0.057-0.389 4 O,165

Organic Acetone 0.01-0,011 2 0.011
Q

a. Only one sample was detected at a value exceeding 0,019 m#L. The value in the parenthesis
averages all four sample points, The other value averages the three samples with results less than
0.102 mg/L.

Note: The calculation of average concentration includes the nondetects (averaged in as a zero
value) and therefore may be biased high.
_::_ i i iiii El! i) .... i11 i ut ],lllll i tlllll _ uis -- illlll 111 I i ....
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Table 13. Summary data table for the water samples collected during sampling event 3,
mllJ_L_1_, "............ i,,ii,r|l .... ._ : ,,m ............ j ..... - _ :.... if] : i ii i

Concentration Average
range Number of concentration

Analysis Contaminant (pCi/L) samples (pCi/L)

IP

Radiological Am-241 0,07,4),13 4 0,05

. Co-,60 5,9-31,0 4 12,98

C.s-137 7,2-93,0 4 8,4

(29.5)a

Grossalpha 8.0,-22,0 4 15,25

Grossbeta 30,0,,85.0 4 57.0

H-3 ND-100,0 3 100.0

Strontium(total) 3,5-12,0 3 8.23

a. Only one sample was detected at a value exceeding 1OpCi/L. The value in the
parenthesis averages all four sample points. The other value averages the three samples
with results less than 93.0 pCi/L.

Note: The concentration includes the nondetects (averaged in as a zero value) and
therefore may be biased high.
• iii : iiii iii ii i l HI II . ..... : ± u, . lllll I I I I I II J __ - : L
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Tablo 14. Summarydat_ttable for the soii/scdimcntmlmpluscollecteddurin8 mtmplinBevent 3+

Concenlr.11011 A_m_
NtJmbfr o| _fl_fllrtti 14_

Contaminant um

Inorpnic Aluminum 14,5(X)+0-24,S(X)+0 ? 19,_q ?I

/_ntimony 49-_+5 ] _ i

/_"Rnic 9.t,G-i1.0 3 I0.@
i

B.rium 212,t)-272.0 ? ;L_+43

Beryllium i++I-2+4 ? ,7.I3

Cadmium tLS-1.7 ? I i.! +

Calcium +1821M)O- PtJ700 0 ? _,_

Chromium 22.0..39.0 ? _tOM

Coball ?,_! 1,0 "/ 9+?

Copper Z0+O-'IM0 "/ _+_

Iron 19,00D,0-29,0,000 ? 24,V_L_

Lead 12.1k.22+0 ? 110

Mallncslum 12,2{X)+0--15,5!X).0 ? 13,9_._

Manianese 202+0_95,0 "/ 44s_LM

Mercury 0,04-1.7 ? 0,;11

Nickel 31.0-4S0 ? ]114)

PotaMium 25tlO,0-S()00,O ? 3?&q+?l

Sliver 0.H,I-:6.0 ? b._

Sodium S91,0-&49,0 ? 720+S?

Vanadium 40+0-52,0 ? 4++14

Zinc ttS.0-293,0 ? _0

Orilanic Acelone i),l) i _)+t_ 4 •_,I

1,1,l-'I'richlor_mthane OOl2-t)J)43 ._ 1i,024

l,l,2-Trichl-l,2,2-Tn11 O,(X_-O,OIO 3 0009

Chloroform 0.013-0.01t4 3 0,01eJ

Methylene Chloride (),(M)2-()+011 ? 0+0014

Toluene 0+005..0.013 3 0,010

Thiohi_methane 0,029 I 0+0_

Note: The calculationof averatleconcenlratloninclud_ the (averagedinasa/..erovalue)nondeleclt and Iherelore mayhe bia_
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Table 15. Summary data table for the soil sediment samples collected during sampling event 3.
...... .

Concentration Average
range Number of concentration

Analysis Contaminant (pCi/g) samples (pCi/g)
Nit i.i i l lll H., i ,, ,, . .,,., ,, ., , , , ,,

0

Radiological Am-241 0,009-.0.021 7 0.13
!

. Co-60 0.57-.42.0 4 20.39

C,s-137 4.4-59.0 4 23.6

Et_.155 0.13 1 0.13

Gross alpha 3.9-9.1 7 5.9

Gross beta 4.9-34.0 7 16.1

H-3 0.2-1.2 6 0.58

K-40 14.0-19.0 7 17.5

Mn-40 0.18--0.28 2 0.23

Sr (total) 0.26-3.0 7 0.94
.i J,l ,i i,,, ,,, ,,, ,,, ,

Note: The calculation of average concentration includes the nondetects (averaged in as a zero
value) and therefore may be biased high.

Radiological data results for soil media are summarized in Table 15. Cobalt-60 was found at a
maximum concentration of 42.0 pCi/g in the reduced flow area of the pond. Gross alpha ranged from
3.9 pCi/g to 9.1 pCi/g. Cesium-137 was also found at levels ranging from 4.4 to 59.0 pCi/g.

The data for this particular site were qualified as defined in DOE/EH-0053 (DOE 1989a).
Independent EG&G Idaho data verification of the data results has been performed. A review of the
data by the Environmental Restoration Sample Management Office does not indicate any problems;
therefore, the analytical results from this sampling event were used to determine whether contaminant
migration is occurring from the pond. Section 4 includes an evaluation of the data results compared
to screening levels. This information is then useo to determine the significant contaminants at the

' TSF.07 disposal pond.

. 3.4 Sampling Event 4
i

3.4.1 Subsurface Investigation for the TAN RCRA Facility Investigation

The subsurface investigation was part of the TAN RFI. The information in this section is a
summary of the information presented in the RFI, drilling logbooks, and the sampling and analysis
plan for the TSF-07 disposal pond and waste sump (Hardy and Stanisich 1991). The investigation
consisted of drilling and sampling seven auger holes from the TSF-07 disposal pond area to the top
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the location of auger hole 7 (TSFAG-07); it is located approximately 15.24 m (50 ft) north of
TSFAG-06. The locations of these boreholes were based on the results of a soil gas survey conducted
at TAN that identified areas where elevated readings of volatile organics were detected. Field work
for this investigation was performed during July and August 1989. The auger holes were drilled with
a 10.2-cm (4-in.) inner-diameter hollow-stem auger through the surficial sediment to the basalt
interface. The auger holes were identified as auger holes 3-7. Auger hole 5 and 7 were developed
into perched water monitoring wells.

i

Split spoon samples were collected, beginning at the ground surface, over a 0.6-m (2-ft) interval
and continuing throughout the boreholes at 1.5-m (5-ft) intervals until basalt was reached, except for
the 0.-1.5 m (0-5 ft) interval, which had two samples removed. The top of the basalt was encountered
at 14.6 m (48 ft) in auger hole 4 and at greater than 19.5 m (64 ft) in auger hole 7, located 15.24 m
(50 ft) north of TSFAG-06. Five samples from each borehole were collected and analyzed for metals
by EPA methods 7191 and 7091, gamma-emitting radionuclides by gamma spectrometry, and volatile
organic compounds by method 8240. Extraction procedure for toxicity (EP TOX) was performed on
samples if metals concentrations were greatly elevated. To determine if EP TOX was required, a
dilution factor was applied to convert the proposed EP TOX regulatory limits (mg/L) to comparable
units (mg/kg). For metals, the regulatory limits were adjusted to account for sample weights and
volumes used in the toxicity characterization leaching procedure (TCLP) (multiplied by 2.0 L and
divided by 0.1 kg) to give a conversion factor of 20. Subsurface soil samples were collected at the
basalt sediment interface where perched water was found. Each of the samples removed from the
borehole was screened with portable instruments to determine radioactivity above background or the
presence of organic vapors,

Where perched water was encountered, 5.08 cm (2-in.) monitoring wells were completed at the
basalt sediment interface. These wells were not scheduled for water sampling at that time.

Upon completion of the drilling and sampling activities, the holes were backfilled with the
cuttings, and grout was added to fill the hole to ground surface. This was done to avoid creating a
conduit for water to enter the subsurface anadpossibly transport contaminants in the vadose zone.
Cuttings from the first 3 m (10 ft) were containerized and were not returned to the hole.

3.4.2 Analytical Results

Appendix F contains data results and analyte tables with the associated concentration range for
each contaminant. All data in the appendix have been validated to level B. Table 16 presents a
summary of the data results obtained during the sampling effort. All the samples collected during this
effort were from a soil media. However, some samples were subsequently leached with a weak acid
using the TCLP method and the resulting liquid was analyzed using the SW-846 methods for the
TCLP-regulated analytes. These results are reported in aqueous units (_g/L). Eight of these samples
were collected from auger holes 3, 4, 5, and 6. All the samples analyzed were less than the associated
TCLP value for hazardous waste as defined in 40 CFR 261 and as presented in Table 17. Therefore,
the TCLP analytical results from sampling event 4 indicate that these contaminants are not

considered to be leaching from the surrounding soil in the locations [tom which these samples were
collected, although the contaminants have been detected.
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Table 16. Summary data table for the soil sediment samples collected during sampling event 4.
i , i ,,,,,,, i, ,,, , ,, iltllji ,, i :,Llfl Ill ,, I, (, .............................. : ...............................

Concentratlon Averaiie
ranlie Number of concentration

Analysis ...................C°nt,a,m!n,a,nt ............................!m_g) .......... ._mlpl._ ...............(mIVki!)

Inorganic Aluminum 1400.-31,400 28 15,86&93

Antimony ND(,0075)-I. 1 28 0,24

• Arsenic 4,8-18.20 28 10,56

Barium 199.0-1900.0 28 326,05

Beryllium 0.81.8.6 28 2,75
,It

Cadmium 0.69-6,2 28 1,21

Calcium 6720,0-213,000 28 62,302,14

Chromium 21,3-257,0 28 47:,9

, Cobal[ 6.8-69,1 28 13,74

Copper i5,8-.148,0 28 29,99

Iron 13,700,0-36,800,0 28 22,189,29

Lead 12,0-30,5 28 21,83

Magnesium 7,850.0-16,900.0 28 ! 1,988,21

Mangan_ 345,0-11 I0,0 28 577,25

Mercury 0.05-0,32 28 0,09

Nickel 25.6-240.0 28 47,27

Potauium 1510.0-6010,0 28 3,016.79

Selenium 0.22-0,63 28 0,18

Silver 0.26-.0,82 28 0,15

Sodium 340.0--757,0 28 499,68

Thallium 0.17-1.1 28 0.18

Vanadium 30,4-333.0 28 64,4

Zinc 20.0-892,0 28 157,17

Organic Toluene 0,00I-0.017 28 2.43

Acetone 0,006-0.12 28 0,009

MethyleneChlonde 0,001--0.004 28 0,0004
. _ T I

Note:The calculationofaverageconcentrationincludesthe(averagedinasazerovalue)nondetectsand thereforemay behlased
high,

II I II l lIII I I I .... Illll II I I Ill l I I U I lIll I I [l iui± IUH]LtLJ . --
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Table 17. Summarydata table for samplingevent4 (CLP andTCLP results).
i ........... ii_rIITIII1 ................... IIIllI InllIlIllII[iIlllIllIllll,II ilIlflI............... llm IllL IrI 11illiliii_R_I

Regulatory
Rangeof total Concentrationof TCLP
metalsvia CLP metalsvia TCLP value Numhcr of

Contaminant (mg/kg) (p_) (p_) Iamples
............................................ ........... i]llll _ iiiil_=l _mi _

Arsenic 4.8-18,2 4.!-.8.2 5(XX) 5
e

Barium 199-1_X) 983-1520 100,0(X) 5

Cadmium 0.69-6.2 3-5 I(XX) 5

Chromium 21.3-257 N D(0.250)' 51X_ 5

Lead 12,0-.'40,5 ND(0.250)-2.0 5(XX) 5

Mercury 0.05-0,32 ND(0.I}O2)..dL242(X) 5

Silver 0,2_),82 ND(0.250) 5(X-X) 5

I,I Dichlor_thene -- 5.0 7(X) 8

Chloroform -- 5.0 _}(X) 8

1,2Dichlor_thane -- 5.0 5(X) 8

2-Butanone -- 10,0 2(I(},(X]O 8

CarbonTetrach!oride -- 5.0 5(X) 8

Trichlor_thene -- 5.() 5IX) 8

Benzene -- 5.0 5(X) 8

Tetracholorethcne -- 5,0 7(X) 8

ND = nondetect

a. The value in parentheses after each ND is the detection limit for this constituent.

Note: The concentration includes the nondetccts (averaged in as a zero value) and therefore may
be biasedhigh.

O
.... ....... u .... 11 ii iiiiiii I iiii ilium ill ul uWlal.... i ii !,l, ]in,i,,!,,,f , a, ,, ,,,ill ,,r , '1 IIII III I !1J
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The lamplca defined in the Apwndlx F, T_thI¢F.h, wcr¢ ¢.ll_t_d in accord.nee with the
samplingand analysi_plan, A.,i premcntedin the summaw lahi¢ (Tahle 16), 2R _ii Aamplei were
collected from the five aul;or h!)les,_ryllium, chromium, and mcr_:u_ wcrc F_undin elevated
concontrati¢)nainamajl)rityor thesamples.Th_avcrltje,_:_._centrattc,n,f()rharium._rylltum, ci)p_r,
andmercuryall exceededthe avcrnl!ein_r;aniL:hat:kilr_undlevel f_r each c_m.tituentin the TAN
area. The maximumt:_)ncentr.ti_)nAr_)rt_ryliium andchmmlum were r¢_undin auBerht)le 6 at a

. depth_)f_ m ( IO It), _ryllium wasdeice:tedat i4,hm_!_ andchromiumwarndetectedat 2._'/m_,'ki,
_e maximummercurycc_ncentrati_)n()t'(),.12mil/klitwas r_)undin aUl_Crh_lu _ at a 4,_ m (13 ft)
depth,

Acetone,methylenechh)ride,andt_luencwereatl detectedin the_ri_anicCLP VOC analysi_
as noted in Table 16. Acetone ctmc_ntratit)n_ranl_d hc:tween().t}(_ and 0,12 m_8. M_thylene
chloridew_ detected_t_en 0,(}OIand(),(1()4m_it, T_)luenewa__tccted h._t_en (),Ulll and(I,UI7
mli/kll,

_ven ,oil ,ample, were analyzedby the Radiation Mea_urement_Latx_rat_)ryI'(_rjamma.
emittini_radionuclides,A radi_)loili¢_danttiy_bwa_n_t perl'_rmedr_)rthisparticular_ampltnB_nl,
The radioloiicalanaly_is_rformed wal a sh_)rt.c¢)untinli.iim_i_amma_rcentnltlanaiy_itraiher lhan
a full l_hz_ur count. Only, _.'reenin__urveyw_ ¢¢)nduct_d;hence, Ihc_ data _re ni_t _d.
Section 4 includesan evaluatiem_d"thedata re,ul¢__:_mparedI¢)_¢reenini i_veb.Thi_ inl'_)rmali_m
hithen u_cdto determinethe dlilnit't¢,nt¢¢)ntaminan¢_a! the I_F.()? dt_al Ixmd,

3.8 8smpllng Event 8

8.B,I Bite Ohsrsoler_llon of the TIIP.07 Dlspmml Pond

The die eharaeterizafl_m_I"the TSF,()?di_l r_mdw_ _mdu¢l_d in 19H9,It ¢¢_n_i_t_d_f
colie_finEsumplc_i'r¢_mal_mllthe leni_th_r lhe ini_! pi_, al the ix_int_d"_lllucn!di_harl!e t_ the
mainl_md, rmm the ditchc_)nn_utingth__utl_l pi_ and th_ mainixmd, rmm thedlverd_mdltch
l_tween ehemainixmd and_v_rl1_)wixmd,andrr_m the ivmdupr_i_m_. A _m|hinati_m_r hia_d
and ,y_tcmati¢rand¢)m_amplinl_wa_emph)yedin thi_ell'_tt, Sample_w_re ¢_llucted mainly From
_urfacearc_, .1.m (10.1"1)andO.h.m(2.rt) dcpth_(r_f_r m 'l'ahle_.I in Ap_ndtx _), FiEure 11
depict_the _amp!eh),_ati_)r_,nd a._i,t_d _mple identiCi_ati_mnum_r_,

A larile number¢_1'_zmplu_wuru _:_llectuddurlnll thi__amp!inE_vent, The _ampl_ _)llu_ted
were _mal¥_dI'or:

, Metal_hy ICP (EPA M_th_d_)I())

. , Mer_;urybycoldvalx_r(EPA M=th_ "/471)

, Volatile¢)rl_zniCshyi_a__:hrt_mat,_ilr=zphy/m=_s_¢tr__metry(GC/MS) (EPA muth_d1424(t)

. Gammaradt_nu¢lid¢=by i|amma=pJetrumetry,

Additi,malanaly_i_includ_.,d_W._h m_th¢_ I_r .1!AppendixIX _=n.lyt_t_r nine_¢l_¢lud_ampl¢=,
tw¢_of whichwere ¢:,_ll_t_dI_r,_mth__,m_ h_,:_,tiem(th_ =_r__¢_n_id_r_d1__ r_plicat__ampl_),
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_e_ analy.e_pr()videdinS)rmalt_)nI'_)rJadditi_)nftlc_)nt.minantAn.t _)lherwlseanalyzed5)r in the
olher umplintl event., Me nnnly_e,pJrl_)rm_dt_)d_terminc the Apl_ndix IX an.lyt_ Include
meth¢_dmf()r _mivL)l,tiiem,c)rllan_)chk_rine_Ati_idei, vJrll,n_lph_phl)ru,_,ticides, l)rlian(_:hk_rine,
and herbicide¢()nlaminantA.Qu,lity ¢_nlr(_lsamples,rintatea, field blank,, trip hlank._,and field
replicates_re al,_)ez_llceted(thesed,t, arc n(_tin¢iududin the ap_ndtx).

, 3,8,2 A_lytl_t Results

Table IH pzesenlma lummaW _)1"the ez_nuenlr,tk)nrnnB_ and aver,lie valu_ of' the
, rndtonuciidaanalyzedI'()rthii iamplinltevent.The_nlyitlinil'lenntrndk)l()liicalc()nlaminant,detected

in thb --mpil, B ¢_nt were Ct).N) and C_.1.I"/.C_)baiI.N)activity ranlJ_dI'mm ().1I] pCi/li t(_87,7
_l/li. Cesium.l_'/activity w,_ detected rr_)m(LI)_I _t/li I_)127.0pCi/li.

_ryllium, chromium,mercuryand thallium_re d¢leeted in a maj_rily o1'the Hmplez, u
printed in Tabl_ I_ and 2(L_e maximumcon¢_nlrali(mE); _:hr()miumand mercury_re _)th
roundin the _nd d_harlie area (refer t_) Tahl¢ 2l)). Merc,ry wa, dcl_clcd at 20h.0mB/kll,and
chromiumw_ d©tect_dat i_).0 m_li.

Hilih _¼ ot'ihal!tumwere 5_undin ihe dtlch, inlet Ptl_, depre, k)narea,and(werl'l¢_ware,.
Th_!lium w_ d¢le_ied in Ihe _il ,ample_at a maximum_n_enlralk_n ;)1"_,2 mli/kli in the ditch
area.C¢_neenlralk_pJ__)r_ryllium werewithin i.0 m_'KtluFtheTAN h,¢klir¢_undI_I. _ryllium wM

• ddet_¢l_ at n m_tmum c()ncentralkm_r 2,2 ml_(it.

3.e SamplingEvent 6a

I.e.1 Pero_ WMer itlmpttng Aattvttlee

Sampltna5)r the wr_:hed wal_r _¢_n¢_I-.Jn¢,th the _F-()? db_al txmd w,_ _rS'_rm©d
t_tw_n JulyI_) andM,y 1_i. A _ummary_)fihe_,mplinB_iT,rt, ,naly,ii, anddataw_ c(_mpiled
t'r,)mthe Ioll!Xx)_, ,amplin_ and,n,i_i_ pl,n, ,nd valid,ted data tables.The two)pcr_:hedwater
_!b, 13FA(3.0_ and_FA(].()? (d_pi_tcdin Fiilure II ), werethe_amptiniik_,tk_n_u_d t¢)_)htain
_,mple,. Thl, _mplinll elTt)rtw,_ ¢_)ndu_t_dIt) _)ht,in data it) define the n,ture and extent ()r
_:_)ntaminatk)nin the t_r_hed w,ler/.t_ne.

Samplini!wa, i_?;l'(_rm_:dby the Envir_nmenl,i T_:_hnt_lt_wUnit, with field mea,urement_
_rS)rmed u_tnli, H_r_)h. _ SamplinBw,, ¢_ndu_:tedina¢¢_rdan_ewith H,rdy andSiimi,k:h(I_1).

. _r_)urpJw,ter _ample_w_re ¢_)lle_t_d5)r an,l_i, u_inli Ihe ct)lk:ctk_nmetht)_bde,cried in
Scctk_nE.4.4.4.4 _)1'th_ DOE _nvir_nment,I Sur_:y M,nu,I (DOE It_,). Water _,mpl_ I'_)r
_hemi_atandi!amm,._mittlnt;r_tdi_d_tti¢,l,nal_ w_re _:_lluetuddirectlyinl_)latx_rat_)ry.cerlil'ied

, cle,n _ampielx_llle_.$,mplu_ fr_m u,_h wall w_r_ _:_)llu_tud,nd _uhmltted(_)ranaly_i_I',_rv, lalile
_,)rlianici(EPA Muth¢_dN24l)),m_:tal_hy ICP (EPA M_th¢_J_()10), mercury(EPA Mulh(_ 7471),
ltmnltum._), lir_}_ ,Iph, and _ln umill_rl, ,nd liamm,._mttltnli radi_nuclidushy liamma

d. M_ntk_n_1'_il_k: p_lu_:t, _r m,n,i';z_:tur_r_in thi_ d,_um¢nt impli¢_neither und_r_em¢nt_r

the u_ ,F a _¢tfi_ pr_,.lu,:tr_,r,,y 1_,;1_)_.



T|ble 111.Summarydata t,hlc I_)rthe soil A,mple,collectedduringsamplingevent5.

Concentration Average
r, nF Number of concentratlc)n

Analysis Contaminant (pCi/g) sampte. (pCi/g)
....... _ ,! i] ,m,l,i II i II!IImI|TrlIIT)nlnIilr_ ...... ' _:-_-'_ _ i :i ..... _ .............. [ ]1 ' .... I][[11 ....................................... I

Radk)logtcal Co-_) O,I13,._7,? ,t7 9,40 "

Ca-i 34 0,013 I 0.013
)

Ca-137 O,t)5t-127.0 53 10,2

Note: The calculation of average concentration includo the nondetects (averaged in an a _ro
value) and therefore may t_ biased high,
i_._ ! I .i :LIIIF - - : ..................... li_l_ iI_k I J U i1! -- ii ii ii -- ...............

n_ctrometry, The chemic,I analyseswere i_rfnrmed by ArgonneLal'.)ratorien.East,nd Analytical
Technologla inc. The rndiolo_icai nnal_is w,, performed by the Radiation Mennurementn
Lalx)ratory at _A

3.11,|1Antlytloll Rooulte

Tables H-I and H.2 in AppendixFI identifythe num_r of samples,depths,and annlyd, for
each _11, "In©ap_ndtx alsoconl,in_ the complete analyticalresultJaffiliatedwith thinsampling
effort.

Data from thb particular nampltng event were collected between July I_) and May I_1. No
gamma.emittingradionucltde_were determined to be true _),ttive by the INEL Radiation
Meuurementa La_)ratory. S,-ver.I_ampletwere determinedtt) be Falsepositive, In addition,a total
alpha and total _ta .naiy_inwa_ conductedon samplcnobtained From ix)th wells, Table 21
summariza the averagevalueJot' the ct)ntamin.ntnanalyzed,numberof samples,and a_iated
conccntratk)nrange.Or(m alphar;mgcdl'rom),2 to 120,0pet/L, Gro. betaranged!'rom3,0to 120,0
pCi/L, Strontium._) w._ detected between I,() and 1360 pCi/L,

Table 22nummarlzcmthere_ultnfor in()rg.nicandorganiccontamlnant_.Antimonywandetected
at concentrador,=rangingfrom O,t)_ to 0,142mg/L.Thallium w_ algadetected_tween the 0.(X)l
andO.lOI mW1. rangein threeof the 12_amples.Section4 includesan evaluationo1'thedata renull_
comparedtoscreeninglevels.Thi, inli_rmationis thenmad tn determinethe:,ilini!'icantcontaminant_
at the TSF.07 di,tx),al i_)nd.Organiccontaminantswere not detectedor were below thedetection
limit.
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Table 19, Summarydata tahie for the st)il samplesc()llccted duringsampling event 5 ([()r CLP
analytes),
_illl ii I [ .......... : N 1[I ........ _lYmnt_lmrlll II I I III1_il ......... ]_ ........ [ ]l ................... :......... I IIIIIII I ....

Concenlrnlt(m Avera|e
range Number t_f cnnce;,l_lion a

Ana_!s _. -_o.........C0fltamlnan! ,--:: ..... ,,,,, (m_g) _ ,, :-..... , umpla .............. _ _(m_|) .......

Inorpnlc Aluminum 8500.0-_),(xl0.0 82 19,9g0
e

Antimony 15,20-2%4 47 19.6

, AtHnlc 3.9-49,2 82 17.6

BirtUm 152.0-379,0 82 _2.0

Beryllium 0,99-2,2 82 1,72 i
i

Cadmium 1,1_],9 R2 2,84

Calcium ,_,M)0-82,_ 82 3tkO00

Chromium _,2-74.3 82 4"/.7

Cobalt 4,_- 17,2 82 12.6

Copper 12,7-;217,0 82 3"/,8

_anide 0,2b_),M 10 0,28

lrcm 14,_;IA,h00 82 25,'/00

Led 22,7-78,8 H2 41,5

Mal!nmium H,720- i o,_0() 82. 13,400

Manlinne 222.._k_ H2 425

Mercury 01¼-4,_) 83 0.2.1

Nickel 22,_-37,5 82 44,2

Pnta_tum 1,_I{_-7_L0 82 43300

Selenium O,1_2,1 ti2 I0,9

Sliver 4,5-77,2 82 9,77

• )dlum _5,1-412,0 H2 176

$1mnlium 758-1 "/2 H2 10gO

Thallium 1),_)-48,2 82 20,6

Tin 14H-19, 72 l&l

Vanadium 43,8_3, I H2 6t_.l

_Jn¢ _),8-M)9 82 169

Orla nl¢ 2.t|ulanone O,O1-l),04_ 22 0.015

2.1lexan(me 0 (Xt_-o02_J 22 0,011

Acetone U,IX|4.-0079 1H 0,026

" MethyleneChh_ride (),lXlS-0,l)ig) 71 0,005

Ttduene (),O03-q,()_2 '7] O,(g)_

......... Xylene (l_)lal) 0,tX):_-0,012 72 0,005

a, Two tample_(replicalet) are includedin the _veralguctmce.iraimn value,

Nole; 'i_e calculationt)f aver.lle concentrati.n ,llcludcqtthe requireddeleclltm Iinlillt rept_rledfi_rthenondetectsandthere/_re may
be hiam_'dhiljh,
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TIblo 20. Summary data table for the soil samples collected and analyzed for Appendix IX analytes
during sampling event 5.
_. I :ILL ...... : [[ II II!1111 ±1] I I I iI_l_J [11 III ::-T i_ i ......................... [ illffill i illllllll i

Concenlrnllon Averalle
ranse Num_r or concentration

_jlp!s ....... Contaminant (mlVklt) ._ ump!a +(m_ll)-- [IllllJ[ ; ; i J ilnfflrii+.... i ....... : jji iui1]l[ iu 111,Irl ....

9

lnorpnic Aluminum 9740-_, 1IX) l8,500
AppendixIX

Antimony 0.62-5.00 7 1+79

At_nic 5,3-19.6 9 | 1,6
+

Barium 226,0-9740,0 9 13i0,0

Beryllium 1,50-2,10 9 1.79

Cadmium 2.00-14.9 9 40.1

Chmmtum 40,8-.150,0 9 60,1

Cobalt 11.0-17,7 9 14.9

Copper 22,1 - 9._.0 9 i49,0

Lead 26.4-210,O 9 51,7

Mercury 0,t_206,0 10 21,1

Nickel 37.01-78,2 9 46,8

Selenium 0,31-4,60 9 1.10

Silver 5,_,1_.0 9 29,8

Thallium 0,8.3-.I,40 9 1,05

Vanadium 53,4-74,2 9 04,3

Zinc 115,0-241X),0 9 438.0

Orlanic Acetone 0,049..0,150 2 0,099

Toluene 0.005..0._3 9 0,014

bts(2.e!hylhcxyl) 0+2_-2+90 9 0,057
.... ........ + +--= phlhaiale

Note: The concentration)nclud_ the ntmdelects 0iveral_edin a+a zerovalue) and Iherefore may be blm+ed,high,• Jl i !ltl i ii ..... Ii -- +- _+ [ ii i iiii ill i + ii iig ii [i [

Tlble 21, Summary data table for the perched water samples collected during sampling event 5a.
: 2:_:: :: j.__ I IIIIIIIII 1111111ii i i !l i ! lJll iii[ii[ii - iii i . J ..... I _ - III ii i iii[[im II IIIII

Conce ntration Average
range Number of concentration "

Analysis Contaminant (pCi/L) samples (pCI/L)
L...... J t I I I ----- IIII lll!ll : I,I]H I I II I II I rl + , ..... :

Radiological Gross alpha 3.2-120,0 12 18.40 '

Gross beta 3.0-120.0 12 21,67

Strontium.90 1,0.136.0 16 12.97
- i i I IHIII

Note: The calculation of average concentration includes nondetects (averaged in as a zero value)
andtheretbre may be biased high.
...... I iii ii HUll II I , : .... illlliIl, I -- , II, I II I,, Bill tl II I ,II,I J I,I, [ I II
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Table 22. Summary data table for the perched water samples cc)ilected during samt)liJ_gevent 5a.
_.[11 _ .... ..... : _ ............. jL ".... 11 ..... i i ii i] i_ll_]! m ....... _ ............ illl I illUH i[[llll[jl i _

Conccnlrallon Average !
range Number o[ concentration

_al_is ; Contamlnant ........... (miV'L) .......... _,, Mmpl_ ....................... !rag/i,) ......

Inorganic Aluminum 0,0395-7,25 14 1.12

Antimony 0.036-0.142 14 0.019
O

Arsenic 0.001-0,0042 14 0,002

Barium 0.09-0,266 14 0.183

" i_rylilum ND(0.00_31) 14 0.0(X)3

Cadmium N D(0,00047)-0.002 14 0,00014

Calcium 30,6-148.0 14 73,47

Chromium 0,(X)96-0.0187 14 0,0iMI

Cobalt ND(0.006) 14 0,006

Copper 0.005-0,018 14 0.008

Iron 0.004-7,99 14 0.M5

Lead 0,001-0,0033 14 0,(X)08

MaBnesium 6,7-32.80 14 19.70

Manganese 0.002-0.111 14 0,022

Mercury 0.000I-0,0002 14 0,00002

Nickel 0,016-0,064 14 0,007

PotaMlum 1,59-9.50 14 2.99

Selenium ND(0.002) 14 0.002

Stlver 0_002-0,006 14 0,0009

Sodium 9,65-127.0 14 54.63

Strontium 0.307,.0.710 14 0.073

Thallium O.(X)I-.O.IOI 14 0,009

Vanadium 0.0054-0,04 14 0,008

Zinc 0,008-0.07 14 0.019
- i

Organics ,,, All data reported are reported as a UJ, U, or R flag. Therefore, it is not reported here.
ND ,, notdetected

Note: The concentration includes the nondetects !aver,,al_edin aa a zero value) and therefore may be hlased high,. Illl !llll I . Illl I . I Ill I Illllllll Jl Ill II ] I . _ [ ,, illll ii ii [ t" . , j . illl!lllI i i . i j i
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4, DATA EVALUATION AND APPLICATION OF SCREENING CRITERIA

Data evaluationandscreeningwere performed()nsamplesoriginatingfrt.n samplinlt;events2
through5a, Data from samplingevent 1 were not usedbee=ruse()1"factors theirincludedlack ()1"
information for proper datavalidati_m.

4.1 Screening Levels for Soils

Theconcentrationsof manyot"the contaminantsdetectedh=tvebeenanalyzedandare lessth,n
risk-basedvaiucs. Many common lab_.)ratt_rycontaminants,natural backgroundelements, and
chemicalsdetectedin the analysiscan beeliminatedassignificantcontaminantswhen.,,creenedby this
process.The applicationof screeningfor bothsoil andwater samplesfollowed the logica_dmcribcd
below.

Initially the originaldata resultswere reviewedt¢)confirmdatit usability.Soilsamplesanalyzed
for inorganiccontaminantswere then scrutinized by t',._llowinga hierarchial screeningprt_en, as
describedbelow:

1. Eliminate aluminum, calcium, magnesium,potassium,iron. ilnd sodium I'mm the list i)1'
contaminants.Thesemetalsa!e not ass()ciatedwith humantoxicity;therefore,they shtmld
not be consideredas major risksto the site.

2. Compare the maximum concentratkm value of each contaminant to a derived
concentrationvalue for s¢_ilsposing a cancer risk of 1(}'7 and t(_a 0.1 hazard qu(_tient
screeningvalue.The risk-basedvaluesarederivedi'mm EPA Rt_ion X SupplementalRL_k
Assessment Guidance for Superfund (EPA 199la).

3. Eliminate inorganic chemicals at naturally occurring levels (this is site specific:). Ft_r
instance,, if values del'incd in t'oll(_wing the second critt:rion are less than natural

background levels, the screening process should dcfilult to applicatitm of the background
level tk)ra comparison, Background levels for this report origimtte from the DOE/ID. 11).t40
(DOE 1992).

The same strategy is applied f_)rsoil samples ,nalyzed ll)r org_micc()ntaminants, However, because
organics are not lbund naturally in the environment, the third criterion is not used in assigning a risk
factor.

i

Samples analyzed tk_rradioiogical c_mtaminants are evaluated ag_linstbackground levels to screen
the data. The background values for screening of radiological c()nt_lminants liar the s(_iisamples are
derived from the Track ! Guidance D()cument (DOE ltr)2). N(_te their c(_balt.60 is iliven a
background value of zero based on its sht_rt half.life of approximately five years,

4.2 Screening Values for Water Sample==

Screening levels for water samples analyzed t't_rin(_rganics =irebased on the same screening
process as defined for soils. Comparison to background levels is()mitred as a screening fact(_rbecause
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background inorganic levels tbr water do not exist. The screening levels for organic contaminants are
based on the same process for soil samples, as follows:

1. Maximum contaminant levels (MCLs), as referenced in 40 CFR 141, "National Primary
Drinking Water Regulations."

, 2. A maximum concentration in water poses less than or equal to 10.6 cancer risk screening
value and to a 0.1 hazard quotient screening value. The risk-based values are derived from
EPA Region X Supplemental Risk Assessment Guidance for Superfund (EPA 1991a).

e

Water samples analyzed for radiological contaminants must also comply with the hierarchial
screening process identified in the above two steps. If MCLs or risk-based levels were not available
then the maximum concentration of the contaminant was compared to derived concentration guides
as referenced in DOE Order 5400.5, "Radiation Protection of the Public and the Environment."

4.3 Significant Contaminants

Analytical results acquired from sampling events 2, 3, 4, 5, and 5a provided the basis for
evaluating sample contaminant concentrations against the identified screening levels. Results of data
evaluation for these sampling events are presented in Tables 23 through 30. Each of these tables
includes:

• Contaminant

• Weight of evidence for each contaminant; this value defines the level of carcinogenicity
as it correlates to each contaminant--a value of A and B (B1 or B2) designates that the
contaminant is carcinogenic to humans and is a probable human carcinogen (EPA 1991b)

• Range of the contaminant concentration

• Number of sample collected from each event

• Screening value (e.g., risk-based level, background level, MCL)

• Number and percentage of samples that exceeded the defined screening value.

. A significant contaminant is defined as a contaminant in which more than 25% of the samples
analyzed report a concentration above the defined screening levels. In some instances, one or two
samples will exceed the defined risk-based value. Each of these cases is discussed independently. The

• significant contaminants screened through this process for sampling events 2 through 5a have been
summarized and are presented in the following sections.
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Table 23. Screening application for soil inorganic analysis (sampling events 2-5).

Number of samples

Risk-based Screening exceeding risk or Significant

Contaminant soil/sediment media Concenq-ation Concentrations giving Background Range of contaminant Number background levels contaminant
for all SE Weight of 10-' a HQ = .1 levels concentration of

(2-5) evidence (mg/kg) (mg/kg) (mg/kg) (mg/kg) samples Number Percent Yes No

Antimony No data NA 10 24.7 a 0.62-27.4 87 4/87 5 .I

Arsenic A .04 8 38.4 a 1.7-49.20 126 5/126 4 ,/

Barium No data NA 2000 a 254 152-9740 127 1/127 1

Beryllium B2 .01 100 1.5 a 0.81-8.6 128 104/128 81 ./b

Cadmium B1 NA NA 4.6 a 0_50-14.90 128 12/128 9 /

Chromium No data NA NA 38.9 a 213-257.0 128 91/128 71 J

Copper D NA 2000 a 27.4 12.7-936 128 0/128 0 /

Ia:ad B2 NA NA 55.6 a 12.0-210.0 128 9/128 7 J

Mercury D NA NA 0.06 a 0.04-4040 129 99/129 77 /

Nickel No data NA 500 a 4Z5 22.6-240.0 128 0/128 0 /

Selenium D NA 100 a 17.0 0.18-42.20 128 0/128 0 d

Silver D NA 80 a 3_5 0.26-166.0 128 1/128 1 l

Strontium c No data NA NA 200 a 75.8-172.0 89 1/89 1

Thallium NA NA 2 18.4 a 0.17--48.2 121 41/121 34 J

Vanadium NA NA 200 a 53.7 26.0-333.0 128 0/128 0 /

Zinc NA NA 5000 a 182.0 20.0-2400 128 0/128 0 d"

SE = sampling event

a. Selected screening level.

b. Beryllium is not considered to be a significant contaminant since only 13 of the 133 samples were not within 1.0 mg]kg ot the background level.

c. The background level used was obtained from Table 4.0.7 of the EGG-ES-8204 (DOE 1989), derived originally from the EPA Office of Solid Waste and Emergency Response,
Hazardous Waste Land Treatment, SW-874 (April 1983).



a •

Table 24. Screening application for surface water inorganic analysis (sampling event 3).

Concentration range and number of Number of samples exceeding Significant
samples defined screening limit contaminant

Analyte water Concentration range Number of MCL HI=.I Risk _t Weight of
media SE 3 (t_,/L) samples (ttg/L) (ttg/l-,) 10-" evidence Number Percent Yes No

Barium 72.0-241.0 4 2,000 a 300 NA No data 0/4 0 /

Beryllium 2.5-4.4 4 4a 20 0.02 B2 1/4 25 /

Cadmium 1.0-1.1 2 5a 2.0 NA BI 0/2 0 /

Chromium 2.0-19.0 4 100 a 20 lqA No data 0/4 0 ,f

Copper 12.0-102.0 4 1,300 a 300 NA D 014 0 /

Mercury 0.02-0.42 4 2a 1.0 NA D 0/4 0 /

Nickel 6.0-29.0 4 100 a 70.0 NA No data 0/4 0 J

Silver 6.0-35.0 2 NA 10.0 a NA D 1/2 50 /

Vanadium 17.0-48.0 4 NA 30.0 a NA _ 1/4 25 J

.l_ Zinc 57.0-389.0 4 NA 700.0 a NA _ 0/4 0 J--a

SE = sampling event

a. Selected screening level.



Table 25. Screenin_ application for perched water inorganic analysis (samplin[_event 5a).
Concentrationrange Numb(x of samples Significant

and number of samples exceeding lowest limit contaminant

Analyle water Concentration range Number of MCL HI=.I Weight of
media SE 5a (pg/L) samples (ttg/L) (v_/L) Risk at 10 -6 evidence Number Percent Yes No

Antimony 36.4-142.0 14 6a 1.0 NA No data 4/14 29 _'

Arsenic 1.1--4_ 14 50 a 1.0 0.05 A 0/14 0 d

Barium 90.4-266.0 14 2.000 a 300 NA No data 0/14 0 J

Beryllium ND(0_31) 14 4a 20 0.02 132 0/14 0 J

Cadmium ND(0.47)-2.0 14 5a 2.0 NA BI 0/14 0 J

Chromium 9.6-18.7 14 100 a 20 NA No data 0/14 0 ,/

Copper 4.8-17.9 14 1,300 a 300 NA D 0/14 0 _¢

Dead 1.0-33 14 50 a NA NA B2 0/14 0 J

Mercury 0.10-0.17 14 2a 1.0 NA D 0/14 0 J

Nickel 15.9--64.0 14 100 a 70.0 NA No data 0/14 0 J

Selenium Z0 14 50 a 10.0 NA D 0/14 0 J

Silver 2.4-5.6 14 NA 10.0 a NA D 0/14 0 J

Thallium 1.0-101.0 14 5 a 0.30 NA _ 4/14 33 ,/

Vanadium 5.4-40.1 14 NA 30.0 a NA _ 0/14 0 ,/

Zinc 7.8--70.1 14 NA 700.0 a NA _ 0/14 0 ,f

SE = sampling event

a. Selected screening level.

Note: The ct'ng'c_tration indudes the nondcmcts (averaged m as a zero value) and therefore may be biased high.
Organic contaminants were not detected in the perched water zone; therefore., a table was not prepared for perched water organic anal'ys/s.



Table 26. Screening application for soil organic analysis (sampling events 2-5).

Number__ ._m.pt_
Risk-based egt_dmf risk _ " "

media for all SEs " " "p, ngaHO= N.,,of
[2-5) evklence (mg/kg) Img/kg) (raWly) sam.hies Nm_hct P_ Yes No

1,1,1 -lrichloroethane D (14) NA 2,000 a 0.012-0.043 82 0_2 0 _"

2-butanone D (13) NA 1,000 a 0.010-0.099 22 0/22 0 J

2-hexanonc NA NA NA 0.006-0.029 22 0/22 0 J

4-mcthyl-Z-pcz,_anone NA NA NA 0.01-0.020 75 0/75 0 J"

Acetone D (6) NA 3,000 a 0.004-0.15 51 0/51 0 J

Bromomethanc D (2) NA 40 a 0.01 79 0/79 0 ,l

Chloroohane (4) NA NA 0.01 76 0[76 0 ,¢

Chloroform B2 (11) 10 a 300 0.013--0.018 82 0/82 0 J

Chlorom_hane C (1) 5a NA 0.01 76 0/76 0 J

Dichiorodifluoro-methane ND NA NA ND(0.05)-I 2.0 8 0/8 0 J

FAhylbcnzene D (32) NA 3,000 a 0.002-0.012 79 0/79 0 ,f

.1_ Methylene chloride B2 (5) 9a 2.000 0.001--0.011 117 0/117 0 J
(dichloromelhan¢)

Toluene D (29) NA 5,000 a 0.001-0.063 I10 Ofll0 0 ,/'

Thiobismclhane NA NA NA 0.029 1 011 0 J

Vinyl acetate (16) NA 30,000 a 0.00_0.063 79 0/79 0 J'

Vinyl chloride A (3) .03 a NA 0.01 76 0/'76 0 .r

Xytcnc (total) D (34) NA 500000 a 0.003-.0.012 79 0/79 0 J

Fluoranthenc (semi-app IX) D (86) NA 1,000 a 0.27-033 9 0/9 0 l

Pyrcne (semi-app IX) D (87) NA 800 a 0.230-0.33 9 0_9 0 J

bis(2-et hylhexyl)phthalale B2 (92) 5 a 500 0.26-79 9 019 0 ,f
(semi-appLX)

Arocior-1254 (0(2 pest) b NA NA NA 0.035-0_55 9 0/9 O 1

Arocior-12b0 b (O C pesl) NA NA NA 0.220-0.781 9 019 0 J

SE = samplin_ event Neee: im:lm_ dma boa beth CLP aad _ IX.
a. Selected _ tev_
b. 40 CFR 701.125 lib) defines clean soil at I ppm. "Iltetefote lhi$ was used as the _ k.veL



Table 27. Screening applicatkm for surface water orgam_ic_ (sampling event 3).

C(mtatmnant walcr media tot Risk-bm_ ctmc_ltt-atmms
au _ _:ms Cemammmm '-

(SE 3) MCL R/_=I0 _ HI = .I taSi_ Nmmber el[
Wo,,,s) (,,g_) (_._ (,,ga.# wcot d _ {,q_) _ Yes

As:_tonc NA NA 400 D (6) ND(O.el )-1 L0 2 • J

SE = _,._

a.._-t_ted scrcc'nmg

N_c: Organics wo_ not _.ocl m this u_ cvc'm (oth_ (lure ag_'--_ot_y



Table 28. Screwing a_ for soil _ mmlysis(_ cw:nts 3 aml 5).

t_,,t,erars,mlp__ _
_ _ _ ted C,mamm,

u dotall k3d _ Number

i

Cobmk-60 @ e I 1_1-.K7_7 4i 4LJlll JOB J

Cesamm-137 1,3 etlSl-i_ 5? _ 4_ J

Cesmm- 134 No data 0.O13 1 No 4ata --

O_53 0_11) "7 _ 43 ¢

Am-241 OJStt OtlEP_O_O21 "7 _ 81b J

G._ AJptta 1,94 3_qJ-_,l ? _ • j

Cnms Ik:ta 31.5 4+qt.-._l_0 ? _ • J

li-3 m) data e2-12 * No _tm -- .t b

F_-155 _ta 0,13 i Nodma -- jh

•-- SE = _e_m

a. Sdemaa mmeamg te_t

b__ r_ Ira, cnm]emrmmm_ _ to Co-4J aml Cs.l_r;_ dm,_ mml _tet__



Table _ S(:n::cnm_apli:alJnn _ za_n'accm radkdOl_inl_ (_ m _

_ mmm=mmdU mmr,mmllmi _ _4mamJ ll_md _ Plmk= aJ

, i ,1111 i i i ii i i i i i i i i i ii i i,1,111,[ JLJ

Am.24] 007_o 113 D 4 _ • j

_ mO-4"_• llqlO ,4 _ • ,t
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4.4 Screening Results for 8srnple Data

Data from sampling_ven_2 thr()ul_h_. werecvaluaeed,nd screenedncc(_rdinlit() theah()ve
criteriato determinethe ,ilinitlcantc_)ntamin,nt,.Verticaldistrihutk_n,nd planviewma_, ¢xhihitinB
the¢;)ntamlnant¢.ncentratk)ns,were prep.redr()rtheanalytesdetectedinc()ncentratk_nA2._i%above
the_reeninBlevel.

Soil, _dim©nt, surF.caw.ter,and _rched w,ter media ty_s were imnlyzed5)r in()rllanic,,
orltan_, Ap_ndtx IX analytes,TCLP, andladtok)Bicalc.ntaminant, by the meth(_.J,_¢irled in the
prec©dlnil_clk)ni,

0,

In_l_iln/O& Interpret,tk)n _Fthe im_rl_,nicdatare_uiti Ii)r _L)ilmediaindicatet th,t _rylllum,
me_ury, chromium,,nd thalliumare¢;)n,idercdt() _ sianiticant¢_)nt,minantJ,Table 2:iexhihitAthe
_reeninlllevel _d (. denotedby r_x.noien),theranl;¢ormntamtnant.,num_rortotal .ampl_
rrom all the ,ampiinllevent,, andthe total _rccnt.lte .t' ,.mplea exccedin!lthe defined_rccninlt
level._nlymne _rcenl or the_ampie_exceededthe ,crucninlllevel()r .IH,9m_ll r.r chromium,
_nty._n parent oi' the ,ample, exceededthe 0,(_ m_ll ,¢reeninlllevel r.r m©rcury,Thirty.
four percentor lh©,ampi_ exceededthe IH,4m_l ! level l't)rthallium, A_ n.ted in the table,Xl %
of the _ample_analyzedr,r berylliumexceededlhe I._ m_tl ,creeninl; level.Alth_)uah, larlie
percentaBeoFHmpie, exceededthe del'ined,¢reeninitlevelt'_)r_ryliium. approximately_A)%oFthe
sample,arcwithinthe 1.()mg-/ki]TAN hackBmundlevel.B_cau_e,maF)rity_)1'the ,,mple_ arewithin
the hackilr_)undlevel _FTAN, _ryllium i_ n()t_inli ¢()n_idered, _iiintflcanlc()ntaminant.

A TCLP analy_bwa__rS)rmed _n live t() eiltht_ample,c(dlecteddurinlt,,mplin 8 event4. All
the datar_ull_ _rc _k)w the definedTCLP valuel'_)rhazord()u_waste(reFerto Tahle I?). Th_
data indicate thai the metal and orilantc contaminant_ in the ix)nd _,)il are not likely to he
_tllntl1_antlyleachlni[into the ,urroundtnl;_il.

Surfacewater_ampl_ werec()llectedFrom_,mplin_ event .1.(Table 24), and perchedwater
zample,wcrc c;)!lcctedFrom+,mplinMevent _a (T.ble 2_)+These table, ,ummarize the .creenin8
level r.r dctermtninEthe,i=nil'ic+mtc.nt.min.ntf.r the,amplini_event,+Sample remullsrr.m
,ampltn8event.tindicatethat2_%.t+,urr,ccw._er+,mple,,n,ly_cdt'.rberylliumexceedthe4I_g/L
_reeninll l_el, Fifty _rcent _)t+the _.ml)le_.naly_ed t'_)rsilverexceed the I0 p_'L MCL, and2S%
of the _ampl_ analyzed5)r vanadiumexceedt(l,0 pl/,/L,whichi, the hazardindex.

Perchedwater ,ample resultspre_entedin T, hI¢ 25 indicate that 29% of the _amplesexceed
the defined_reeninB level()f h pI!/L f.r .ntim_)ny,and_,_%()1"the ,ample, exceedthe5 pg/L MCL,
Ibr thallium, The_ dat_,indicateth_,th_th _d'the_ec()nt_minant_are F;)undin the perchedwater
_ng.

Org.nlcl,Table2h pre_ent_the _creeninlldataevaluationi'()r_(_ilmedia,One.hundred_rcent
ol_ the ,oil ,.mple_ analyzed[¢)r ar¢)cl¢)r.1254and .r,)cl()r.12N) exceed the dul'ined ri,k.h._cd
_rccninB level ot" (L(X_ mg/kii, Alth¢)ul!hthis v,lue w., u,ed., the _creeninl]level, _ CFR
761,12_(b)det'ine_clean_¢}illevelsa_ le_ than 1 ppm,']'he maximumvalue i'¢)rar_lor.12_4 is0,55
ppm while the maximum_:¢)ncentrati()nt'.r ar¢)ck)r.12N)is0,?Hi ppm,_)th _)1'thesevalue_are le.
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than I ppm; therei'_re,thesec¢_ntamin=mts=iren¢_tc¢_n_ideredto he signific_mtc¢_ntamin_mt_,No
otherorganiccomp_und_detected in thesoil exceedlh¢_screeninglevel.

Organicanalysesfor surfacewatersamplesdidnotdetectanycontaminantsother thanacetone,
whichwasmeasuredat 11I_ (seeTable27). Thisvalueiswellbelowthe4(_ pit,/L,screeninglevel,
No otherurgent= weredetected in the surfaceor perchedwater,

Fiadlologlc_ll, Soilsamplesrromsamplingevents.1and5 wereanalyzedForCo.60,Ca.1.14,Ca.
i37, Am.241, Sr (total), lira- alpha, grou beta, H-.1, and Eu-155 (refer to Table 28). It was

' determinedthroulththescreeningcriteriathat thefollowingradiologicalcontaminantsaresignificant:

, Cobalt.60,rangingFrom0,113 to 8'7,7pCt/g(41 ot'41 samples)

• C=lum-137, rangingfrom 0,051 to 12"/,0pCi/g(26 o1'57 samples)

• Strontium(total), rangingl'rom0.26 to .1,0pCi/g (3 el'7 sample.s)

• Americium.241,rangingl'rom0,(X_ to 0,02! pCi/g (6 of 7 samples),

Verticaldbtributionandplan view mapswere not preparedfor strontium (total) andamericium241
l_¢auseonly=ravensampleswere collectedandanalyzedfearthesecontaminants,

Surfaceand_rched watersamplesfromsamplingevents3 and5a, respectively,wereanalyzed i
(or radiologicalcontaminl|nts,Only three to four sampleswere collectedfrom the pond'ssurface
water insampltn8event .1.Tables 29and30containasummaryof radioiogicalcontaminantsthatwere
detectedandthedl|ntficantcontaminants,Data Fromsamplingevent .1(Table 29) showthat femuror
foursurfacewatersamplesan,lyzed for Co.f_)exceedthe risk.basedlevelel' 1,3 pCi/L. Four el' four
=amplesanalyzedfor Ca.13"/exceedthe 0.7 pCi/L screeninglevel, Two ot" four el" the samples
analyzedfor gmu alphaexceedthe i5 pCi/L MCL value,

Data resultspresentedin Table 30 I'rom theperchedwatersampling¢Rort indicatethat 25%
o1'samplesanaly_d l'orgrossalphaexceedthe 15 pCi/L MCL value,O1'the 12 samplescollected,
one of thesampleswasdetectedat the activitylevelo1"120pCl_,

Strontium(total) wasdc:tectedbetween 1,0-.I.16,0pCi/L, andgrossbetawasdetected between
3-120 pCi/L. Three ¢_t'16samplesanalyzedE_r_trontium(total) exceedthe MCL valueof 8 pCi/L,

. andoneof 12 samplesanalyzedE_rl_r(_sbeta exceedsthe derivedconcentrationlevelel"I(X)pCi[L,



5. MAJOR CONTAMINANT MIGRATION EVALUATION

Plan view and vertical profile mapsexhibitingthe majorcontaminantsarcpresentedin this
section.The lowerright-handcornerof theverticalprolil¢mapsidentifiesthe locationof thewell
or borehol¢attheTSF.07area.Theplanviewmapsdidnotincludedataresultsfromsamplingevent
5a(perchedwatersampling)becauseonlytwomonitoringwellsarelocatedintheperchedwaterzone
(_FAO-05 and_FAO-07). All sampleresultswerenol plottedon these maps_caus¢ somesample
¢.oordinat_were unavailable,

=,

TSFAO-03 and TSFAO-04 arc auger holes drilledfor the TAN RFI. As mentionedearlier,
seven wells surroundingthe TSF-07disposalpond and three auger holes inside the area were drilled
withoutencounteringperchedwater.This informationprovidesa constrainton the extentof perched
water around the pond. Figure4 portraysthe approximateI_ation of the perchedwaterzone under
the 1_F-07 disposal pond, the approximate depth of surface to basalt, and the well/auger hole
!_ations. The verticaldistributionmap define the depth of the perchedwatc:rzone.

The profilemapsexhibitverticalmigrationof chromium,thallium,and mercuryin the pond soils.
Onlythree sample locations,at depth, wereavailable to plot radiologicaldata. These points arc all
located within 15.24 rn(50 ft) of each other at the northeast end of the pond; therefore, these
contaminants were not plotted vertically. Plan view ma,s were prepared for chromium,thallium,
mercury,Co.60, and C.s-137.Vertical distribution and plan view maps were not prepared for
Sr (total), Co.60, Cs-137 and Am.241 (significantcontaminants) because only seven samples were
collected and analyzedfor the contaminants.

The followingsections discuss whether contaminants arc migratingoutside the TSF.07 berg
area, as portrayed in the plan view maps at the end o1'the section, and if contaminants have
permeated the perchedwater zone, as illustratedin the vertical profile at the end of the section.

Mercury, Mercurywas detected at a maximumdepth of 3 m (10 it) in TSFA(3.06,indicating
limitedmigration(Figure 12).The TSFAG.04 location exhibitscontamination at a depth of 13.7 m
(4:5it) beneath the landsurhcc. The TSFAG-05 monitoringwellexhibits mercuryat approximately
15.24m (50 ft), This indicatesthat mercuryhas permeated the perchedwater zone.

The plan view map (Figure 13) shows that the maximumconcentration of mercuryranges
between 0.05 and 3.9 mg/kgin the inlet basin area. One hot spot of 53.1 mg/kg is located in the
overflowpond.Another hot spot el' 4,040.0mg/kgwasdetected in the inlet pipe arcs. Thisplan view

* * _+ +,i

shows that mercuryis decreasingin concentrationwithscreameddmtanceI'romthe inlet pipe area.
m

Thallium, TSFAG-06 and TSFAG.05, as illustratedin Figure 14, exhibitvery little migration
of thalliumbeneath the landsurface. A value of 0.31 mg/kgof thalliumwas detected in TSFAG.04
at a depth of 15.24m (50 t't).Thalliumwas detected in the TSFAG-03 borcholc at 0.21 mg/kgat a
maximumdepth of approximately7.6 m (25 t't). Based on these data, thallium migration is limited.

The plan view map, Figure 15,shows thalliumrangingfrom 1.0 mg/kgat the inlet area to 31.5
mg/kg at the perimeter of the overt'lowpond. Thalliumcontamination appears to bc within this
concentration range throughout the pond. Horizontal migration outside of the bermcd area is
presumablynot occurring,as illustratedin this plan view.
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Chromium, Chromium contamination, ranging from 36.9 to 49.2 mg/kg, has been detected at
a maximum depth of 15.24 m (50 ft) beneath the land surface in boreholes TSFAG-06, TSFAG-03,
and TSFAG-04 (see Figure 16). Monitoring well TSFAG-05 exhibits the presence of chromium in
the soil at a depth of approximately 15.24 m (50 ft), thus indicating that chromium has reached the
perched water zone.

- The plan view (Figure 17) shows chromium concentrations ranging from 39.0 mg/kg to
74.5 mg/kg. Based on the plan view map, chromium does not appear to be migrating outside of the
bermed area of the pond, but concentrations of chromium above background levels are present

' throughout the area.

Cobalt.60. As illustrated in Figure 18,cobalt.60 contamination ranges from 0.139 to 87.7 pCi/g.
High concentration values are detected mainly in the inlet basin location. High levels of cobalt-60
were also detected in the ditch and inlet area between the disposal and overflow pond. Note that all
sample points were not plotted therefore the entire range of this contaminant is not illustrated here.
The plan view shows that cobalt-60 is not migrating outside of the bermed area.

Cesium.137. Cesium-137 contamination ranges from 0.347 pCi/g to 46.3 pCi/g around the
perimeter of the TSF-07 disposal pond, as depicted in Figure 19. From the data illustrated in the plan
view, cesium-137 does not appear to be migrating outside of the bermed area.

5.1 Evaluation of Significant Contaminants

Data collected from sampling events 2 through 5a, dating from 1982 through 1991, were used
to determine significant contaminants through application of screening levels. Soil, sediment, and
perched water media were sampled at surface locations and differing depths. Analytical data collected
included organic, inorganic, and radiological analyses by defined methods as described in Section 3
for each sampling event.

5.1.1 Soils

Screening the data for samples collected in sampling events 2 through 5 indicates that chromium,
mercury, and thallium are present above the defined screening levels for soils and are therefore
considered significant contaminants. Chromium was detected above the background level of 38.9
mg/kg in 71% of the samples. Mercury was found in 77% of the samples above the background level
of 0.06 mg/kg. One sample out of 129 samples analyzed for mercury shows an elevated concentration

- of 4040.0 mg/kg. This sample was collected at the discharge to the pond. Thirty-four percent of the
samples analyzed for thallium exceed the background level of 18.4 mg/kg.

' Co-60, Cs-137, strontium (total), and americium-241 are also considered to be significant
contaminants. Three of seven samples analyzed for strontium (total) and six of seven samples
analyzed for Am-241 exceed the radiological screening level for soil samples. One hundred percent
of the samples analyzed for Co-60 exceed the screening level for this contaminant, and 46% exceed
the background level for Cs-137.

No organic contaminants were detected above the defined screening levels.
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5.i.2 Surface Water

Beryllium,silver,andvanadiumarcconsideredto hcsignificantinorg_iniccontaminantsfor the
surface water. One of four samples analyzed tbr beryllium exceeds the MCL screening level of 4 pg_,
One of two samples analyzed for silverexcceds the hazard index (HI) value of 10,014/L. One of lbur
samples analyzed for vanadium also exceeds the HI of 30.0 i_g/l_,.

S'Co-60, Cs-137, and gross alpha arc con. idcrcd to bca significant radiological contaminants in
the surface water samples, Co.60 rangc:dfrom 5.9 to 31,0 pCi/L in the water. Four of four samples

- exceed the risk-based levels of 1.3 pCi/L. Cs.137 ranged between 7.2 and 93,0 pCi/L. Four of four
samples exceed the risk.bascd levci of 0.7 pCi/L for this contaminant. The data results for the gross
alpha analysis indicate that two of four of the samples exceeded the risk.based MCL of 15,0 pCi/L.

No organic contaminants were detected in concentrations that exceed the screening levels.

S.1.3 Perched Water

The perched water data for inorganic contaminants indicates that antimony and thallium arc
significant contaminants, Twenty-nine percent of the samples analyzed for antimony exceed the MCL
value of 6 I_g/L,and 33% of the samples analyzed for thallium exceed the 5 I_g/LMCL v_luc.

J

The perched water data results indicate that gross alpha, gross beta, and strontium (total) have
entered the perched water zone. Gross alpha is considered a significant radiological contaminant in
the perched water. This contaminant was detected in three of 12 perched water samples. Of these
three samples, one sample was found at an elevated concentration of 120.0 pCi/L. Strontium (total)
was found ranging between 1.0 and 136.0 pCi/L. Three of 16 samples (19%) analyzed for strontium
(total) exceed the 8.0 pCi/L MCL value. Gross beta ranged from 3.0 to 120.0 pCi/L, One of 12
samples analyzed for this contaminant exceeds the screening level.

No organic contaminants were detected in concentrations that exceed the screening levels,

5.2 Contaminant Migration to the PerchedWater Zone

It appears from the maps that mercury is migrating into the pcrchcd water zone. This
contaminant, however, has not been found in minimalconcentrations in the perched water itself. The
TSFAG-05 monitoring well shows that mercury has infiltrated past the perched water zone and into
the underlying sediment, at a slightly elevated concentration of approximately 0.02 mg/kg above the
TAN background level.

J

Chromium has also infiltrated past the perched water zone and into the underlying sediment.
. The value detected is at 21,3 mg/kg which is well below the background level of 38.9 mg/kg.

Co.60 and Cs.137 have not been found in the perched water zone, so gamma migration is
limitcd. The perched water data results indicate that gross alpha, gross hera, and strontium (total)
have entered the perched water zone. Gross alpha in the perched water ranges from 3.2 to 120.0
pCi/L, gross beta ranges from 3.0 to 120,0 pCi/L, andstrontium (total) was detected from 1.0 to 136,0
pCi/L.

Organic contaminants were not detected in the perched water zone.
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6. CONCLUSIONS

The plan view maps and the verticaldistributionmaps illustratethe horizontal migration
occurringwithin the TSF-07 bcrm and the minimalmigrationof the contaminantsinto the perched
waterzone.Much of thecontaminationfor thesignificantcontaminantsappearsto hc higherwithin
the I_F-07 disposalpondandtheditch locationbetwccnthe disposalandoverflowpond.From all
the datacompiledto date, it appearsthat no significantmigrationof any of themajor contaminants
is occurringoutsidetheestablisheddikedarea for the TSF.07 disposalpond.

The only contaminant that is consistently spread horizontally and vertically in the TSF-07 pond
is chromium, which has been found above background levels at the perimeter of the pond areas and
in the soilsnear or within theperchedwater zone.

In conclusion, contaminants appear to have migrated in a limited way both horizontally and
vertically within the pond and arc=not known to have migrated outside of the b,zrm area. With the
exception of gross alpha, gross beta, strontium (total), thallium, and antimony, no surfl!cc
contaminants inconcentrationsabovethe scrceninglevelaremigratinginto thcperchedwatcrzemc.
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APPENDIX A

NONRADIOLOGICALLIQUID EFFLUENT
MONITORINGPROGRAMRESULTS

m

Table A-I. Second-quarter FY 1989 effluent-monitoring data for Stream 9,

-- STREW_M=9 (TAN TSF effluent to drainage pond) QUARTER=89q2 ---

Cond TOC C1 F NO3 PO4

MONTH REP (_S) pH (rag/l) (rag/l) (rag/l) (rag/l) (rag/i)

Jan 1 I000 6.31 ll.0 251 X - 14.0 3.00

:Jan 2 ii00 7.06 . 251 X -- 14.3 2.90

Feb 1 601 8.02 13.5 48.8 X 14.0 6.6'0

Feb 2 599 8.04 , 48.8 0,90 13.9 7.70

Mar 1 638 8.38 4.50 89.0 ,0.26 5.80 2.50

Mar 2 680 8.32 , 88.6 0,41 5,90 2.50

SO4 Ag As Ba Cd Cr Cu

MONTH REP (rag/l) (_g/1) (pg/1) (_g/l) (#g/l) (#g/l) (pg/i)

Jan i 54.3 X X 113 8.50 18.1 30 8

Jan 2 54.4 X X 3.00 9,40 19. ! 30.1

FeD i 57,2 X 205 1C4 4,90 X 23.4

Feb 2 55.0 X 69.5 94.5 4,40 2. i0 20.0

Mar 1 35.2 4.40 129 338 4.40 13.4 25.0

Mar 2 35. 1 5.00 X 258 3.80 5, 40 29,4

Hg Ni Pb Se Tl Zn

MONTH REP (_g/1) (pg/!) (_g/l) (pg/l) (_g/l) (pg/l)

Jan 1 0.24 8.90 X X Ill 99,5

Jan 2 O. 23 5.80 X X ill 108

Feb 1 0.51 X X 203 X 90,8

Fe._ 2 0.51 X X 83.0 22.5 88,0

Mar 1 0.16 16.0 130 374 94,0 8!.3

" Mar 2 0.15 ll, 0 X 317 1!5 74.4

', ' - missing

' 'X' - below practical quantitation level
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Table A-2. Third-quarter FY-1989 effluent-monitoring data for Stream 9.

-- STREAM-9 (TAN TSF effluent to drainage pond) QUARTER:89q3 ---

Cond TOC C1 F NO3 PO4

MONTH REP (_S) pH (rag/l) (rag/l) (rag/l) (rag/l) (rag/l) .

Apt 1 669 7.60 4,50 43.0 2.70 !5.2 2.40

Apt 2 688 7.71 . 43.3 2.8_ !4.6 2.40 m

May i 461 7. 41 7.30 27.3 X 12.4 I. SO

May 2 465 7. 37 . 27.4 X 12.5 i. 80
Jun 1 480 7.06 126 27.7 0.50 18.1 3.10

Jun 2 482 6.95 . 27.9 0.51 17.9 3.50

S04 Ag As Ba Cd Cr cu

MONTH REP (rag/l) (_g/1)(_g/l)(_g/!) (_g/l)(_g/l)(_g/i)

Apt 1 57.5 X X X 11.9 18.4 2!0

Apt 2 57.5 X X X 10.5 18.5 219

May 1 33.8 X X X X X 153

Hay 2 33.8 X X X - X X 94.9
Jun 1 36.4 X X X X X 72.8

Jun 2 36.4 X X X X X 4 I. 6

Hg Ni Pb Se T! Zn

MONTH RE? (_g/[) (_g/l) (_g/l) (_g/l) (_g/l) (_g/!)

Apt 1 X X X X X 394

Apt 2 X X X X X 360

May i X X X X X 149 l

May 2 X X X X X I15
Jun 1 X X X X X i!I

Jun 2 X X X X X 97.8

'. ' - missing

'X' - below practical quantitation level
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Table A-3. Fourth-quarter FY-1989 effluent-monitoring data for Stream 9. i
i:

-- STREAM=9 (TA_f TSF effluent to drainage pond) QUA-RTER=89q4 ---

Cond TOC Cl F NO3 PO4

. MONTH REP (_S) pH (rag/l) (rag/l) (rag/l) (rag/l) (rag/l)

Jul l 494 7 .14 15.2 29 .4 X 23 .3 2 .I0

Jul 2 493 7.15 . 29.2 X 23,3 2.20u

Aug 1 447 7.03 13.8 26. 5 X 18. 5 i. 70

Aug 2 452 7.16 . 26 4 X 18.7 i,70

Sep 1 455 7.36 127 22.5 X 15.8 1.40

Sep 2 457 7.42 . 22.8 X 15.9 I. 50

SO4 Aq As Ba Cd Cr Cu

MONTH REP (rag/l)(_g/l) (_g/l)(_g/1) (_g/1) (_g/l) (_g/1)

Jul l 38.7 X X X X X X

Jul 2 38.7 X X X X X X

Aug 1 32.8 X X X X X Y,

Aug 2 32.8 X X X " X X X

Sep ! 31.9 X X X X X X

Sep 2 31.7 X X X X X X

Hg Ni ?b Se T1 Zn

MONTH REP (_g/l) (_g/l) (_g/[) (_g/1) (_g/!) (_g/l)

J u i l X X X X X X

Ju i 2 X X X X X :<

Aug I X X X X X 4 6.0
Aug 2 X X X X X 35.0

Sep i X X X X X 51.0

Sep 2 X X X X X 48.7

'.' - massing

'X' - below practical quan_itation level

A-5
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Table A-4. (continued),

........ STREAM=9 (TAN TSF e_fluen_ to drainage pond)

(continued)

.. j iT _i STD STD STD N N

" A.NALYTE QTR MEA/V MEA2_ DAY REP N MiSS BPQL

AS (_g./l) 89qi 8.15 • • . 2 0 4

" 89q2 135 . . . 3 0 3

89q3 X • . . 0 0 6

89q4 X , . • 0 0 6

Ba (_g/l) 89qi 119 . . . 2 0 4
89q2 152 74. i 122 55.7 6 0 0

89q3 X . . . 0 0 "; 6

89q4 X . • . 0 0 6

Cd (_g/l) 89qi X . , , O 0 6
89q2 5.90 1.53 2,63" 0,49 6 0 0

i
89q3 ii, 2 . , 2 0 4

! 89q4 X . . , 0 0 6

I Cr (i_g/l) 89qi 50.0 . . . I 0

5

89q2 ii, 6 4,68 7. 19 4,03 5 0 !

89q3 !8,5 . • , 2 0 4

89q4 X • • . 0 0 6

C_ (_g/l) 89qi 39.8 15.2 24.8 6. I0 5 0 i
89q2 26.5 2,55 4. 12 2.29 6 0 0

89q3 132 45.6 76.6 27,2 6 0 0

89q4 X , . . 0 0 6

Hg (_g/l) 89qi 0,97 . , . 3 0 3
89q2 0.30 0.!! 0.19 O,O1 6 0 0

89q3 X . • • 0 0 6

89q4 X . • , 0 0 _.6

Ni (_g/l) 89q! X • . . 0 0 6

89q2 10.4 3.08 3.82 2.94 4 0 i_ 2

89q3 X . . . . O 0 6

" 89q4 X . • . 0 0 6

Pb (_g/l) 89qi 35.0 . • • 2 0 4

• 89q2 130 . • . 1 0 5

89q3 X . • . 0 0 6

89q4 X , • . 0 0 6

Se (_q/:) 89qi X , . . 0 0 6

89q2 244 i01 i35 66.4 4 0 2

89q3 X , . . 0 0 6
89q4 X . . . 0 0 6
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Table A-5. Control limits for Stream 9.

' STRE_21,_9 (TAN TSF effluent. Izo drainage pond) Regulatory
Compliance

FYBT/FY88 Guideline
. AHALYTE MEAN STD N LEVELI LEVEL2 (RCG)

. Co_d (_S) 593 140 48 829 932 N/A

pH 7.99 0.54 48 i 6,88 i 6.51 I 6,5

u 9.09 u 9.46 u 8.5

TOC (rag/l) 7.45 4,10 23 14.6 18.0 N/A

C1 (mq/1) 62.3 41.7 46 133 164 250

F (mq/l) O. 34 0.29 26 0.84 1.07 4

No3 (mg/_) __--z7'97.14 47 30.0 38.3 z_%0

PO4 (mq/l) 2.57 1.67 47 5F40 6.64 N/A

SO4 (rag/l) 38,7 10,J. 48 ' 55.8 63.3 250

Ag (_g/l) 17.1 14.6 9 45,7 61.7 50

As C_g/l) 50

Ba (_g/l) 104 25.9 43 148 167 I000

cd (_g/1) 5.44 1,86 16 ' 8.80 10.4 l0

Cr (_q/1) 11.9 7,92 27 25.7 31.9 50

CLI (_g/i) 52.6 123 42 262 354 i000

Hg (_g/1) 0.72 0,66 23 1.88 2.41 2

,o

PD (_g/l) 32.2 42.0 15 log 146 .50

. se (_q2z) " zo

T1 (_q/1) N/A

zn (;_q/Z) z6s I_6 48 396 497 sooo

A-9
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TSF Evaporation Pond _ Data DocLimt - Hoveller _ - lie±hod Validation Level l

TABLE 9-1. TSF EVAPORATiOlt POliO - AHALYSI$ RESULTS FOR GelI_-t)UTIIi_ iIAOI(ICLIOES

AitEA TSF TSF
LOCATIOH laLSTE SIJqP SUIF IMIIGilIS
TYPE OF LiF.ATlOll BIASED BIASED
SAPN>LE_ TSFO_)IG TSFISOIG
REDIA SEDIREIIT O A SOIL O A
UNITS pCi/g O S I_i/g O S
SOG IdUNBER STCS01090 F L $TCS01090 F_.L_

FIELD REA_HTS
(it') 0 - 0 .L3 18--19

Alpha Bmitt_rs
Radim - 226 1,60_ :st:.37 E*O0 4

Ganma Emitters
Actinium- 228

(Thorium Decay) 1.01E*OO x .11 E44)0 4
6isi.,'q_h - 214

(Radium Decay) 9.15E-01 _ .90 E-Ol 4
c_ 6isa_.th - 212
' (Thorium Decoy)
r_ Cesium- 13/,

Cesium - 137 1.354E*02 , .10 E402 4
Col)at± - 60 6.20E+01 ± .44 E*01 4
Lead- 214

(Radical Deck) 1.0=_-,00 ± .09 E*(X) 4
Lead- 212

(Thorium Decay) 1.144E*O0 ± .12 E+O0 4
Potassium - 40 1.S,0E_D1 ± .13 E+01 4
Pro±act initJI-

(Retastable)
Laclium- 224 ,,

(Thor icm Decay)
thatlim- 208

(Thorium Decay) 9.55E-01 ± 1.1 E-0_ 4
Thorium- 23_

a. The DOF colutm contains any data quat ifier flags.
b. The ISL col= contains the analytical _ level.

Z-15-95



T_F Evaporation Pond _ Data _ November 1989 Rethod Vatidmtion Level D

TABLE 6-2. TSF EVAPGtATiOOi POliO * I_IC DATA

TSF TSF
LOCATION HASTE _ _ _IlIS
TYPE OF LOCATION BIASED BIASED
SAMPLE _ TSFO4J)IA TSFOSO1R
RE]DIA _EDINEMT SOIL
UIdlTS mqJ/kg igJkg
SDG NUNBEI TSFOlOIA TSFOIOIR

FIELD NE_$
Depth (ft) 0-0.3 17.5-145.5

AmALYTES
ALumi_ 6430 11000
Antimony 4.6 BILl 17.9 ill
Arseni c 8.2 S ---
Barium 560 224
BeryLtim 2.1 1.7

Cachiwu 12.4 2.0 B
Calcium 19M_(XN) 1GKXNN)
Chromium 97.1 38.4
C_lt 7.6 B 8.2 8

1090 E 15.1

' Cyanide 2.7 UJ
4_ Iron _ J 19100

Lead 338 30.3 8
magnesium 12500 J 12200
Man_ne_ 424 646

Nera, ry 153 0.07 B
Iticket 69.7 4_..0
Potassium 1350 2110
Selenium 2.2 USJ ---
Si lver 123 6.3

Sodiui 985 EEJ 56.6 B
St ronti*m 597 130
Thallium --- 25.9 8
Tin 24.6 t 17.5 Let
Vanadium 37.7 56.4

Zinc 1610 88.1

Z Sol ids 30.2 85.7

Total (ALlo0ded) Hold time_ 18(180)d 54(180)¢1
Total (ALLoyed) Ik_ld Time _ 13(26)d Z_,(26)d
Total (ALloh_d) _d Tile c
Total {A|loued) Hold Timee 12(14)d

a. I(3P
b. CVAAS
c. _dFAAS
d. Cyanide
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TSF
LQQIT IOIt _ SUMP
TYPE OF LOCAT|OII BIASED'

MEDIA SEDIIEIn

I iS _kg
SDG ItUMBEI i/1A

FIELD IIEASIJlI_EIIS
Im_th (ft) 0-0.3

iJUIGET Cilia.diS
2,4-0 iO0 UJ
Si tvex 80 I11
2,4,5-T 80 UJ

Dilulim Factor 1.0
Extract ion (A| Lotted) Uold Til t

co _l_ical (AII_ kid Tie t
I

ii_ I - _trlEtil Date tot Provided by t,lat_

2-16-_



TSF Evaporation Pond SeA Data Document - November 1989 Method Validation Level A

TABLE B-4. TSF EVAPORATIONPOND - ORGANOCHLORIIIEPESTICIDE DATA

AREA TSF
LOCATION WASTE SUI_
TYPE OF LOCATLON BIASED
SAMPLE NUMBER TSFO401A
MEDI A SEDI MENT
UN1TS ug/kg
SDG NUMBER TSFO401A

FIELD MEASUREMENTS
I)ept/_ Eft) 0-0.3

TARGET COMPOUNDS
kroc(or: 122_ 80 R
Aroc Lot-1232 80 R
ArocLor- 1254 640 J
Aroctor- 1260 1600 J

Dilution Factor 1.0
Extraction (Allowed) Hold Time 12(14)d
Analytical (At Lowed) Hold Time 27(40)d

2-16-93
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TSF EvaporationPond S&AData Document November 1989 Method VatidationLeve[ A

TABLE B-5. TSF EVAPORATION POND - SEN|VOLATILE APPENDIX IX ORGANIC DATA

AREA TSF
LOCATION WASTE SUNP
TYPE OF LOCATION BIASED
SAMPLENUMBER TSFO401A
MEDIA SEDIMENT
UNITS ucjlk9
SDG NUMBER TSFO4OIA

FIELD MEASUREMENTS
Depth (ft) 0-0.3

TARGET COMPOUNDS
Phenanthrene 170 J
Ftuoranthene 340 J
Pyrene 350 J
Benzo(a)anthracene 230 J
Chrysene 240 J

bis(2-Ethylhexyl)phthalate 3900
Di-n-octylphthalate 710 J
Benzo(b)ftuoranthene 300 J

_o Benzo(a)pyrene 210 Ji

_1 Indeno(1,2,3-cd)pyrene 200 J

Benzo(g,h,i)perytene 230 J
Methyl methacrylate 1700 R
a,a-Dimethytphenethylemine 1700 R
4-Nitroquinotine-l-oxide 1700 R
Famphur 1700 R

HexachLorophene 1700 R

DiLution Factor 5.000
Extraction (Allowed) Hold Time 12(14)d
Analytical (Allowed) Hold Time 24(40)d
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TSF Evaporation Pond S&A Data Document November 1989 Method Validation Level B

TABLE B-6. TSF EVAPORATION POND - SULFIDE DATA

• AREA TSF
LOCATION WASTE SUI4P
TYPE OF LOCATION BIASED
SAMPLE NUMBER TSF0401A
MEDIA SEDIMENT

UNITS mglkg ,
SDG NUMBER TSFOZ,O1A

FIELD MEASUREMENTS
Depih (ft) 0-0.3

ANALYTES
Sulfide 4270 N*J

Solids 30.2

Total (Atto_ed) Hold Time a 9(7)cl _
Go

l

Co
a. Method 9030

2-15-93



TSF Evaporation Pond S&AData Document November 1989 Method VaLidationLeve| k

TABLE B-7. TSF EVAPORATION POND - VOLATILE APPENDIX IX ORGANIC DATA

AREA TSF
LOCATION MASTE SUMP
TYPE OF LOCATION BIASED
SAMPLE NUMBER TSFO401ARE
MEDIA SEDIMENT
UNITS ug/kg
SDG NUMBER TSFO401A

FIELD MEASUREMENTS
Depth (ft) 0-0.3

TARGET COMPOUNDS
Ch[oromethane 10 UJ
Acetone 91UJ
Carbon Disulfide 5
2-Butanone 10 R
4-Methyt-2-Pentanone 10 R

2-Hexanone 10 R
Tetrachtoroethene 5 UJ
1,1,2,2-Tetrachtoroethane 5 UJ
Toluene 4 J

_o Chtorobenzene 5 UJ
I

Ethytbenzene 3 J
Styrene 5 UJ
Xylene (total) 3 J
Trichloroftuoromethane 5 R
Acrotein 50 R

lsobutyl alcohol 100 R
Trans-l,4-Dichtoro-2-butene 10 R
1,2-Dibromo-3-chtoropropane 10 UJ

Dilution Factor 1.000
Total (Allowed) HoLd Time 23(14)d*

2-12-93



TSF Evaporation Pond S&k Data Document November 1989 Method Vatidation Lever A

]ABLE B-8. TSF EVAPORATION POND - VOLATILE ORGANIC DATA

AREA TSF
LOCATION _MP HARGINS
TYPE OF LOCATION BIASED
SAMPLE NUHBER TSFO501V
NEDI A SOl L
UN1TS ug/kg
SDG NUMBER TSFO&O1A

FIELD MEASUREMENTS
Depth (ft) 17.5-18.5

TARGET COMPOUNDS
Ch[oromet hane - - -
Acetone 10 R
Carbon Disut fide ---
2- But anone 10 R
4-Methyl -2-Pentanone 10 R

2- Hexanone 10 R
Tet rach t oroether,e - - -
1.1.2.2-Tet rach t oroethane -- -
ToLuene - - -

03 Cht orobenzene - - -
I

0 Et hy[ ber_-.zene - - -
Styrene - - -
Xytene (totat) ---

Di tution Factor 1.000
Totat (Atto_ed) Hotd Time 21(14)d*

2-12-93
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APPENDIXC

ANALYTICALRESULTSFORSAMPLING
EVENTI-INITIAL SAMPLINGEFFORT

m

w0

'N EGcG
"Prov/ding research and deve/opment services to t?te government"

INTEROFFICE CORRESPONDENCE

Date: July 23, 1992

To: J.R. Zimmerle, MS 1545

From: R.D. Grant, MS 3904_

Subject: VALIDATION OF ANALYTICALDATA FROMTHE 1991 SAMPLINGEFFORTAT
THE TECHNICALSUPPORTFACILITY (TSF); ANALYSESPERFORMEDBY
CALIFORNIAANALYTICAL LABORATORIES,INC. - RG-71-92

The data in the attached reports were produced in 1982. No statement of
work is available for evaluation and the analytical methods used are
referred to in the attached reports only as "current Environmental
Protection Agency (EPA) methods". The attached reports include no raw data
or quality control sample data. These data can not be validated with out
some knowledge of the analytical methods used and Quality Control (QC)
sample results. The data in the attached reports are therefore of unknown
quality.

ts

" Attachments:
As Stated

' cc: D. Jones, MS 3514
D. R. Kirchner, MS 3904
ARDCFiles, MS 3904
Central Files, MS 1651
R. D. Grant File

C-3



_IEStOENT VICE PRESlOENT
/

CHARLII=JIh $OOERGUIST, I:q1,O " RUBY A. ULRICH *
VICE PRE$1OENT $ECRETARY/TRF=ASUR_

California Analytical Laboratories, Inc.

_II!_POWERINNROAO Ca1 Lab 14743
,aM_CRAMENTO,CALIFORNIA95824 Received june 10, 1982

(o,e__1.51o6 P0 K-7036

August 23, 1982
n

Ms. Donna LaCombe
EG&G idaho
PO Box 1625
Idaho Falls, Idaho 83415

Dear Ms. LaCombe:

Enc]osed are data summary sl_eetsfor 17 water samples submittedfor priority
pollutant:organics and met:alsas we]] as chloride, nitrate and sulfate. These
samp|es were received June 10, 1982 and logged under Ca] Lab number 14743. a,

Ca] La.bNumber Sample ident:ificat:ion

14743-I 120310 6-8-82
14743-2 150217 6-8-82-/=_:P_'=_
14743-3 190324 6-8-82 -_A_ _
14743-4 100303 6-8-82 - * o,=r _v_,,=/-_¢241
14743-5 180323 6-8-82- _- z_
14743-6 150318 6-8-82 - #/_" _
14743-7 131325 6-8-82'
14743-8 111105 6-8-82 - ;_:__,_N_ 4*._
14743-9 130311 6-8-82 - :_ v_=z
14743-10 110307 6-8-82-_'J_"__v_ApZ_"z'_J'

14743-12
I4743-13 110105 6-8-82 - ;'_.=" ....v _ t

14743-14 140213 6-8-82 -z___--t----v"_-/_14743-15 140314 6-8-82
14743-16 141216 6-8-82
14743=17 100101 6-8-82

These samples were analyzed according to current EPA methods for priority
pollutants and accordingto Standard Methods (151h Edition, 1980) for chloride,
nirate and sulfate.

Several samples were unusual. Sample 14743-11 (110206) yielded a bright:yellow
extract. We examined this sample very carefu]ly and even added additional
internal standards since we anticipatedthat this sample would have extractable
priority pollutants. However, we did not: de_eci: extractable priority
po]lutants at or above the i0 ug/L met:hoddetection limit. It is possible that:
extractable priorit:ypol]utan_s are present, but are present below 5 ug/L. We
were unable to ascertainwhy this sample extract is yellow./

C-4



We are reasonably certainthat the purgeable fractionof 14743-7 (131325) was
spiked. We suspect that the methylene d_loride reportedwas introduced as a
contaminant in the spiking solution, We have repeatedlyobserved this in
spiking solutions from some sources, We would be most interested in any feed-
back on comparisonsbetweenour results and the "true values".

e

The pesticide results require special comment. The pesticide fractions were
first analyzed with a 1.5% SP-2250 + 1.95: SP2401 column, then positive

" findings were confirmedwith 3% SP-2100 column. Most samples were very clean,
The few positives which passed the second column confirmationwere at very low
levels. We selectedthe several of the fractions with the highest levels and
attempted GCMS confirmationafter concentrationof the fraction to 0.2m1. We
were not able to confirm either Aroclor 1260 or any BHC by GCMS. Therefore we
feel that the results must be used with great care. It may be that
reextraction of a much larger sample volume and reanalysisof a much larger
injectionvolume would result in successful GCMS confirmation.

When we report results on single phase aqueous samples to EPA on our !
enforcement contracts,it is customaryto use an asteriskto indiciate positive o
pesticide and PCB results below 0.i ug/L. In this case we have reported
actual numbers on the data sheets. Again these data should be used only with
the realizationthat the GC results could not be confirmedby GCMS.

_everal samples had unusual values for metals or anions. Sample 131325 had
detectable amounts of a number of metals, including berylium. In this respect
the sample was unique in this set. Sample 110206had 28 milligram/liter of
boron. We hope this is a spike since this water would be toxic to most crop
plants. Sample 150217 had unusual levels of Qhromium and zinc. Several
sampleshad detectable arsenic and selenium values. Two samples had unusually
high values for sulfate.

We would be most interestedto learn if the inorganic results make sense to
you.

If you have any questions about this data, please do not hesitate to call us.

.... ) ,'

_/_',uPhD'- Mark Masino• P . la Michael MifIle PhD

. President/v/ Director of Inorganic Director of GCMS Services
Services

C-5
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,m

L.,b,o.14;,43 ,L_
RESULTS: :'-_........:, ....,' . . k)g/L,,ppb "-_v ..

14743-I 14743-2 14743-3 14743-4 14743-5 14743-6
_ _ I003n3 _,8n323 150318

Arsenic 25 29 <20 <20 <20 <20
ii

Antimony <20 <20 <20 <20 <20 <20

Beryllium <5 <5 <5 <5 <5 <5

Cadmium <25 <25 <25 50 <25 <25

Chromium <I0 640 <10 <10 <I0 <10

Cobolt <50 <50 <50 <50 <50 <50

Lead <50 <50 <50 <50 <50 <50

Mercury <I <I <I <I <i <i

NickeI <40 <4Q <40 <40 <40 <40
• D

Selenium <5 . ' , <S <5 . . <5 . <5 <5

Silver <I0 <10 <I0 24 <10 <10

ThaIlium <20 <20 <20 <20 <20 <20

Zinc <10 2025 <IO <I0 <10 <10

Boron 390 500 480 440 470 130

.......mglL

SuIfate 93 4725 280 250 68 81

Nitrate 0.85 O.13 0.96 O.75 0.78 1.6

Chlorides 20.2 128 17 17 17 26

C-6
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Lab,No. 14743 /__._ _ __
RESULTS: .__ ......_...._--_ _:_i/L,ppb ....../......

14743-7 14743-_ 14743-9 14743-10 14743-11 14743-12

..!_3!325_ __III1.05......13031!I I1030_7 _110206 100202

" Arsenic . 34 34 <20 <20 <20 <20

AntImony <20 <ZO <20 <20 <20 <20

" Berylilum 69 <S <5 <5 <5 <5

Cadmium <25 <25 <25 <25 <25 <25

Chromium 44 <10 <I0 <10 <10 <I0

Col}a1t 54 <50 <50 <50 <50 <50

Lead 66 <50 <50 <50 <50 <50

Mercury 2 <I <I <I <i <I

Nicke] 31 <40 <40 <40 <40 <40

Selenium 9.6 7.2 <5 5.3 <5 <5

. . Silver 12 <I0. ' . <I0 <I0 <10 . <I0
,

ThaIllum <20 <20 <20 <20 <20 <20

Zinc 24 <10 <lO <I0 <I0 <I0

Boron 460 470 440 400 .28,000. 760

mg/L

Su!fate I 2400 250 95 225 200

Nit.rate O.Ol 2.2 I.2 0.85 O.19 O.297

Ch_orides I9 89 61 8.5 I14 Il

C-7
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EGiG "_"
Lab No, L4743 _

14743-13 14743-14 14743-15 14/43-16 14/43-11
' ,.,!IO.!OS ,3

Arsen t c 36 <20 <20 (20 _20
J

An_imony <20 <20 <20 <20 (20

Beryllium <5 <5 <fi <5 (5

Cadmium <25 <25 <25 <25 <25

Chromium <I0 27 <I0 18 <I0

-Coba ] t <50 <50 <,50 <50 <50

Lead <50 <50 <50 <50 <50

Mercury (I 1.8 (I <I (i

Nickel <40 <40 <40 <40 <40 "

Selerlium <5 <5 12 LZ (5

SJIver (I0 <I0 <I0 <i0 <lO

ThaI1luln <20 <20 <20 <20 <20

Zinc <I0 <I0 <I0 <I0 <10

Boron 710 400 560 610 510

m_/L!..i i_/,i,ir i I I, ill i,. :: Jl ii, i. _ - - :_ ' -:-- : -::_ .... _ =_

SuIfate 950 4700 !40 92 94

Nitrate 2.3 2.4 O.809 O.052 O,l19

Chlorides 76 45 9 8.5 20

C-8
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I o o •

o

j •

Iron 0.24 <0.10 <0.10 34 <0.10 <0.10 74 O.14

Copper <0.1( <0.10 <0.10 <0.I0 <0.10 <0.10 <0.10 <0.10

Zinc 0.34 <0.10 <0.10 1.9 <0.10 <o.io 110 0.12

Lead <0.15 c0.15 <0.15 - <0.15 <0.15 <0.15 <0.15 <0.15

Chrom|um <0.05 <0.05 <0.05 0.08 <0.05 <0.05 19 0.08

Nickel <0.08 <0.08 <0.08 . <0.08 <0.08 <0.08 <.0.08 <0.08 .,

Cobalt <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.I0
Cadmium <0.15 <0.15 <0.15 " <0.15 <0.15 <0.15 <0.15 <0.15
Barium 5.2 7.0 4.6 " 0.66 5.3 5.6 0.64 5.5

Arsenic <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60_0

Selen|um <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Beryl1 lum <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Antimony <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 (0.40 <0.40

Vanadium <0.20 <0.20 <0.21_ <0.20 <0.20 <0.20 <0.20" <0.20

Thallium <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Molybdenum <0.50 ,,n 50 "" ':"-.u <0. _'_ -" '-'-• %U :JV

. ou _u.ou <0.50 <U.bU <0.50

Si|ver <0.10 <0.10 <0.10 <0.10 <0.10 <0.]0 <0.10 <0.10

Boron <0.20 6.6 5.2 <0.20 <0.20 <0.20 <0.20 <0.20

l-'.ercury <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Su1.fate 8.1 23 7.9 830 1550 O.51 1900 9.6

Chloride 5.8 46 35 42 19 <3.8 130 3.9

," Nitrate <0.1 0.11 <0.1 0.40 <0.1 <0.1 <0.1 <0.!

!



. ,., , California Angtlytlcal l aboratorles, Illc.

• 5895 Power Inn Road
Sacramento,California 95824

(916) 381-5106

PRIORITY POLLUTANT DATA SHEET--page 2

CLIENT _ G CAL LAB NO. 14743-7
- . CLIENT I,D. 131325 "

VOLATILES ug/L PESTICIDES ug/L

?V acrolein ND 5#_U_ 89P a]drin ND

]V acrylonItrile .... ND 90P dieldrin ND

IV benzene - 30 _0 91P chlordane ND

SV carbon tetrachloride--.... 27 50 92P 4,4'-DDT ND

IV ch|orobenzene 25 5"0 93P 4,4'-DDE ND

IOV 1,2-dichloroethane 40 50 94P 4,4'-DDD ND

IlV l,l,i-trichloroethane 38 _'0 9SP J,_-endosulfan ' N{)

13.V l,l-dichIoroethane 25 _'C) 96P.//3-endosuIfan " ' ND
14V l,l,2-trichloroethane 33 5'0 97P endosulfan sulfate _ID

I,),2,2-tetrachioroethane * 5"0 98P endrin ND

h1oroethane ND 99P endrinal dehyde ND

Igv 2-chloroethylvinylether ND lOOP heptachlor ND

?3V chloroform 2"4 50 IOIP heptachlor epoxide _D

._gv l,l-dichloroethylene 30 50 I02P,_,q_-BHC ND

30V 1,2-trans-dichloroethylene 37 _0 .I03P/_.-BHC........ ND
32V 1,2-dichloropropane.. 25 5"0 I04P F'-BHC ND

33V_lj3-___d.JchIoropropyIerie 25 _'0 I05P c,{'-BHC ND

3_8.V._e_t_l_l_benzene 30 _0 106P PCB-1242 ND

14V methy.lenechloride .... 200 C_l#y-_-0 107P PCB-12S4 ND

)SV nw_thylchloride ND 108P PCB-1221 ND

16V methvl bromlde_ ND 109P PCB-1232 ND
Q

17V bronw)Form 50 50 1lOP PCB-1248 ND

18V dichlorobromomethane 40 5C) llIP PCB-1260 ND

19V trichlorofluoromethane * ll2P PCB-IOI6 ND

)OV dichlorodifluoromethane ND ll3P toxaphene ND

iIV chIorodibromomethane 40 _'(P

:etrachloroethylene 20 5"C) DIOX.INS

oluene _30_.__ _'0 129B 2,3,7,8-tetrachlorodibenzo-p-dioxin ND
]7V trichloroeth),lene 46 .fro

• Less than I0 ,g/L (pesticides less
].SV vin__l_c.hIoride ND _ than 5 ug/L)

' ND = not detected
C-I0
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" ,. California Analytical Laboratories, , ,

POWERINN ROAO
,_ACRAM_NTO,CALIFORNIA @$824

(gTe)3ll-6106

PRIORITY POLLUTANT DATA SHEET
,_ _

CAL LAB NO. 14743-7
LIENT EG .&E
- " CLIENT I.D. 131325 5PIHE

ACID COMPOUNDS ,g/L BASE/NEUTRALCOMPOUNDS _,g/L

21A 2,4,6-trich.loropheno] ND 41B 4-bromopheny]phenyl ether ND_._

2_2A p-chloro-m-creso] ND 42B bis(2-chloroisopropyl)ether ND

24A 2-chIoropheno| ND 43B bls(2-chloroethoxy)methane NL_,

31A. 2t4.-dichloropheno]- ND 52B bexachlorobutadiene Nb

34A 2_4-di.methylphenol.... ND 53B hexa,chl.oroc_...ClopentadieneND

57A 2-nitropheno| ND 54B isophorone ND

58A 4-nitrophenol ND 55B naphthalene - ND

59A .2,4-dinitrophenol NO.. 56B nitrobenzene .... ND

60A 4,6-dinitro-o-cresol ND 61__BN-nitrosodi,w_thylamine NO

64A penLachlorophenol ND 62B N-nitrosodiphenylamine N_

6..5Aphen<)l NO 63B .N-hitrosodi-n-propylamine ND• .

66B bis(2-ethylhexyl)phthalate ND

BASE/NEUTRAL COMPOUNDS 67B buty] benzol phthalate ND

IB acenaphthene ND 68B di-n-but_] phthalate ND

5B benzidine ND 69B di-n-oct_] phthalate ND

8B 1,2,4-trichlorobenzene ND 70B diethy] phthalate ND

gB hexachlorobenzene NO 71B dimethyl,phthalate ND

12B hexachloroethane ND 72B benzo(a)anthracene HD

18B bis(2-chloroethyl)ether NO 73B benzo(a)pyrene ND

20B 2-chloronaphthalene ND 74B 3,4-benzofluoranthene ND

25B 1,2-dichlorobenzene ND 75B benzo(k)fluoranthene ND

26B 1,3-dichlorobenzene ND 76B chrysene ND

27B l;4-dichlorobenzene NO 77B acenaphth_/lene ND

28B 3,3'-dichlorobenzidine ND 78B anthracene ND

3SB 2,4-dinitroto]uene ND 79B benzo(ghi)p._erylene NO

36B 2,6-dinitrotoIuene ND 80B fluorene NC

37B 1,2-diphenylhydrazine 81B phenanthrene ,,. N_
...{as azobenzene) ND 82B dibenzo(..a.,h)anthracene ND

39B fluoranthene ND 83B indeno(1,2,3-cd)p_(rene ND

40B 4-chlorophenylphenyl ether NO 84B pyrene ND

C-11
i,

...... III .................

i I
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(916) 381-5105

PRIORITY POLLUTANT DATA SHEET--page2

--,,,.._.

CLIENT ...EG & G CAL LAB NO. 14743-8...
CLIENT I.D. 111105

",-_.,._

VOLATILES _g/L PESTICIDES •z,.

2V acroIein ND 89P aIdrin .I--

3V acr_,lonitrile ND 90P dieldrin .._

4V benzene ND 9IP chlordane ,2 ---_"

6V carbon tetrachloride- NO 92P 4,4'-DOT ,,_' "-

7V chlorobenzene ;_D 93P 4,4'-DDE ,,-- "

IOV 1,2-dichloroethane ND 94P 4,4'-ODD ,.__
, -_

lIV l,l,l-trichloroethane ND 95P a_ -endosulfan .---

13V 1.,1-dichloroethane ND 96P../_-endosulfan ' ' ._

14V 1,1,2-trichloroethane ND 97P endosulfan sulfate 'iS

ISV l,l 2,2-tetrachloroethane ND 98P endrin ,:.-,

16V chloroethane ND 99P endrin aldehyde 'iZ'

19V 2-chloroethylvinylether ND lOOP heptachlor ,_

23V chloroform ND lOIP heptachlor epoxide ,_

29V l,l-di.ch!oroethylene ND 102Pv_K -BHC (c}.O_) "
_-_.

30V 1,2-trans-dichloroethylene ND I03P/_ -BHC _n
3V 1,2-dichloropropane ND 104P }/ BHC ,_

C --33V _l,3-dich1oropropyIene ND 105PC -BHC NO

38V e_t_l_lbenzene ND I06P PCB-1242 ,,_

4__4V__.met_.h_lenechloride ND 107P PCB-1254 '_D

45V n_thy.lchloride ND I08P PCB-1221 _ID

46V methy.lbromide ND I09P PCB-1232 SD

47V bromoform ND flOP PCB-1248 ,_ ,

48V dichlorobromomethane ND flip PCB-1260 _ID

4gv trichlorofluoromethane ND II2P PCB-IOI6 '_Z) i,

50V dichlor_difluoromethane ND II3P toxaphene :_O
51V chlorodibromomethane ND

85V tetrachlorqethylene ND DIOXINS

86V toluene ND 129B 2,3,7,8-tetrachlorodibenzo-
.. p-dioxin ND

87V trichloroethylene ND • Less than lO _g/L (pesticides less
88V vinx_l_rchloride ND than 5 ug/L)

ND = not detected
C-12
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.. California Analytlcal Laboratories, Izlc.

I_)WER INN ROAO

_w_CRAMENTO. CALIFORNIA _24
(lie) _1il-6106

PRIORITY POLLUTANT DATA SHEET

.LIENT EG & G CAL LAB NO. 14743,8 .....

" - CLIENT I.D, ___1!..l.05__rr_'.=_

ACID COMPOUNDS _g/L BASE/NEUTRALCOMPOUNDS .g/L
i

21A 2_4_6-trichlorop.heno] NO 4,3 4-bromopheny.!....phen_lether ND

22A .p-chIoro-m-cresol ............_0 42B bis(2-chloroisopropyl)ether ND

24A 2-chlorophenol _ NO 43B bis(2-chIoroethox_)methane ND

31A 2_4-dichlorophenol- .....NO _ S2B bexachlorobutadiene N[_

34A ....2,4-dimethylPhenol NO S3B hexachloroc_clopentadiene NL)

57A 2-nltrophenol ND 54B isophorone ND

58A 4-nitrophenol ND 55B naphthalene " ND

5.9.A....2._4-dinitrophenol. _ ND 56B nitrobenzene " ND

60A 4,6-dinifro-o-cresol ND 61__BN-hitrosddi,w_.thylamine ND.___

tachloropheno] -- ND 62B N-hitrosodi..phenylamine ND
I

. ND 63B .N-hitrosodi-n-pr.op_lamine ND

66B bis(2-etbylhe.xyl)phthalate ND

B_ASE/NEUTRAL COMPOUNDS 67B butyl benzyl phtha]ate ND

IB acenaphthene ND 68B di-n-buty] phthalate ___ND__....

SB benzidine ..ND 69B di-n-oct),1ohthalate ND

8B 1,2,4-trichlorobenzene ND 70B diethy,l phthalate ND

9B hexachlorobenzene ND 71B dimethyl phthalate .ND_____

12B hexachlor.oet.hane. ND _ 72B benzo{a.)anthracene ND
73B be_zo(a)pyre'ne ND18B bis (2-ch Ioroeth_ 1)ether N..O._

20B 2-chlorona.phthalene NO ._ 74B 3_4-benzofluoranthene ND

, 25B 1,2-dicblorobenzene ND 75B benzo(k)f..!.uoranthene ND

=26B1._3-dichlorobenzene ND 76B chr_sene ND

, 27B 1,4-dichlorobenzene ND...... 77B a,cenaphthylene ND

28B 3,3'-dichlorobenzidine _iD _ 78B anthracene ND

.35B2._.4-dinitrotoluene NO . 79B benzo(ghi)perylene ND

36B 2,6-dinitrotoluene .ND ...... 80B Fluorene ND . _

9_Bfl ,2-diphenylhydrazine 81B phenanthrene ND

as azobenzeneI EJZ_.___ 82B dibenzo(a,h)anthracene NO

l_or-_nthene ND 8_3B indeno(1.,.2,3.cd)pyrene ND

40B 4-ch]0rophenyl phen,v1ether NO .8.48pyrene ND

C-13
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• 5895 Power Inn Road
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(916) 381-5105

PRIORITY POLLUTANT DATA SHEET--page 2

.........

CLIENT _____ CAL LAB NO. 14743-11
CLIENT I.D. 110206

VOLATILES pg/L PESTICIDES ug/L
dm

ZV acrolein ND 89P aldrin ,

3V acrylonitrile ND 90P dieldrin ND
,, i , ,

4V benzene - ND 91P chlordane ND
i • i iml......, _m ............ _- _

6V carbon tetrachloride " ND g2P 4,4'-DOT ND...............

7V.. chlorobenzene ND 93P 4,4'-DOE ND

IOV 1,2-dichloroethane ND 94P 4,4'-DDD ND
0

1IV l,l,l-trichloroethane ND, 95P CT_-endosulfan NO,, ,

13V l,l-dicnloroethane 96P /x_ -endosulfan ND

14V l,l,2-.trichloroethane 97P endosulfan sulfate ND

l,l,2,2-tetrachloroethane 98P endrin ND

chloroethane 99P endrinal dehyde ND

lgv 2-chloroethylvinylether lOOP heptachior ND

23V chloroform " ,l,o!,p h.eptachlor,ePlOXlde NO

2gV I,l-dichloroethYlene .I02p,y__ -BHC , (0,,02,)i m_m' I --

30VI, 2-trans-dichIoroethylane 103P_ -BHC ND

32V 1,2-dichlor_.._opropane 104P ")/-BHC ND

33V 1,3-dlchloropropy.Jene .....IOSP c{-BHCll ,D

38V._.e_tJ_.Ibenzene I06P PCB-1242 ND
i,m

44V_I_ thvlene ch1oride .107PPCB-1254 NDIN l IN Ill ILII

4SV n_.thylchloride 108P PCB-1221 ND

46V mel:h.y1 bromide ...I09P..PCB-1232 ND •iml H,

47V bronwoform flOP PCB-1248 NO
::: ii L , ...... -.. iii iii l l _ii

48V dichlorobromomethane lllP PCB-!260 NO ,
, .... ,, j,

49V trichlorofluoromethane l)2P PCB-IOI6 NO

50V dichlorodifluoronwethane l!3P toxaphene NDi l i i ,,,,,H

51V chIorodibronwomethane

tetrachloroeth,lene DIOX!Ns •

luene 129B 2,3,7,8-tetrachlorodibenzo_Dp-dioxin
87V trichloroethylene ....................................
-_: ' * Less than 10 _g/L (pesticidesless
88V vi.n_v.lchloride than 5 ug/L)--- C-14

ND • not detected

INN, ,iiiii II lllllllllllm ll llllll, I . - I i.... l i ..........



, . California Analytical Laboratories, . ,

F_WIER INN ROAO
_wAGRAMIENTO.C.,,ALIFORNIA _5824

(ell) _t.6106

PRIORITY POLLUTANT DATA SHEET

,,,,, . . °

.IENT EG & G CAL LAB NO. 14743-II
........................... CLIENT I.D. II0206"T_ Por_

ACID COMPOUNDS ug/L BASE,,/NEUTRALCOMPOUNOS _,g/L

. 21A 2,4,6-trlchloroph.enq.l.......................ND 41B 4-bro_phenxl phenyl..........ether NO

22A p..-ch.l.oro-.m-.cr.esoI--- . .. .N.D..... 42B bis(2-chloroisoPropyl)ether NO

24A .2...-c...hlorophenol...._.._............ .N.D. 43B bls(2-chloroethox_)methane ND..

_]]A 2,4-dichlorophenol NO 52B bexachlorobutadiene ND

34A. 2,4-dimethylphen.ol ND 53B hexachlorocyc!opentadiene ND

57A 2-n...it.rq.phenol_. ............ND ..... 54B isophorone ND

58A 4_-nitrophenol ND 55B naphthalene - ND

.SgA 2,4-dinitrophenol , ND 56B nitrobenzene NO

60A 4,6-dinttro,-o-creso1 ...... NO 61B N-nitro,,odi,_thylamine ND, , ,,,, ..=..=.

64A pentachloroph,enOI_ NO 62B N-nltrosodiphenylamine NOt
.6.5.APhenol .... -----............NO_....___ 63B .N-nltrosodi-n-propylamine ND

.._

66B bis(2-ethyIhex.y..l)phthaIate NO ....

BASE/,NE,UTRAL,,' COMPOUNDS 67B butyl benzyl phthalate ND. j,,,, ,,, , _

)B ac.enap,hthene.... . NO 68B dl-n-butyl phthalate ND_,.: .... ...

.5..B...benzid..ine ............... ...... ND 69B.....di-n-octyl phthalate ND.... , _ ..,___,_. __

8B 1,2_..4-trjc.hlorobenzene.......... NO......... 7_0_8dlethyl Phthalate ,........ NO

9B hexachlorobenzene NO 718 dime.thyl.phthalate NO

12B hexach..!oroe._ane....................No ..... 72B benzo(a)anthracene NO

18Bb ts (2-ch.lo.ro..ethy])ether NO 73B benzo(a)pyrene .... ND

20B 2-chlo.ronaPh:thalene...... NO 74B 3,4-benzofluoranthene ND./.._ _ .... __

25B l,..2-dl.Chl....o.robenzene...... ND 75B benzo(k)f!uoranthene NO.,., ,,, ,i _ , ,J._,.,.... __

, 268 1,3-dlchlorobenzene NO 76B chrysene ND
. IIIII II I Ill I .... . . Illlll I I I L I ' '_= ...........

27B 1,4-d.lch.l.o.robe.nzene............. ....NO 77B _acenapht...h..Ylene_ ...._ ..........NO
788 anthracene NO, 288 3,3'-dlchlorobenzidine NO .........

............ . :- : _l

35B 2,4-.dinitroto!uenè ......... NO 79B benzo(.ghi)pe.ry,lene NO

36.82,6-dinltrotoluene NO 8.°B......fluorene .. t_
... ......... _: I ! I I I . .JIl,ll i , I Illll EL Ill II . BIll __IA _ -_'111 I,1 I, J --

37B 1,2-dlphenylhydrazine 81B phenanthrene NO

(aS azoben.zene) ....................N0,.... 82B..dibe..nzo(a,h)anthracene NO

.39_Bf_luoranthene _ ........... ND 83B lndeno(!,2,3-cd).p.yrene _ND '
'"" " ' .......: _ ..... - ..... : " _' ::' =;_'_'"_ i

40B 4-ch.lorophenylphenyl ether. NO 84B pyrene "..........'--.:: ..... : : -:-=- _ - ::._. _ .... _, ,

C-15
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• ... California AI alytlcal Laboratories, Inc.
,h

POWER INN ROAD

_ACRAblENTO, CALIFORNIA t5824
(918) 311-6106

PRIORITY POLLUTANT DATA SHEET
......

.IENT EG & G CAL LAB NO, 14743-13

.... - ............... -- ...........CLIENT I.D. 110105T__IC_.! .

ACID COMPOUNDS ug/L .BASE[NEUTRALCOMPOUNDS =,g/L

21A 2t4.z.6-trichlorophenol ND 41B 4-bromophenylpheny.1ether ND "

22A p-chloro-m-cresol NO 42B bis(2-chloroi..sOp....ropyl)etherND

2.4A 2.-chlorophenol..... ND __ 43B bis(2-Ch.!.groethoxy)methane ND

3IA 2,4-dichl.orophen..ol• N..D...........52B bexachlorobutadiene Nil_

34A 2,4-d_!_ethylphenol ND 53B hexachloroc_clopentadiene ND

57A 2.-n...i.trophen01 ................NO 54B isophorone ND

58A 4-nitropheno]...................ND 55B naphthalene " ND.._

59A 2,4-dini.trophenol..................NO 56B' nit1"obenzene NO _

60A _4,6-dinltro-o-cresol ND 61B N-n..i..tr.o.sodi,w_thylanline___ND_

 !oro_z_op..Een.2o] NO 62B N-hitroso....dtphenyl...amine ND._

A henol " NO 63B ,N-nitrosodi-n-propy_lamine ND

66B bis(2-ethylhe.xy.l)p.hthalateNO....

_BASE/NE.UTRA...L.COMP..O.UNDS 67B butyl benzy! phthalate ND
l,

IB_acenaphthene = ND 68B ..all-n-butylphi.ha.late......................ND
69B di-n-octyl phthalate ND

5B benzidi..n..e.._.... __. _ ND ....... •

8B 1,2,4-trich.I..probenZrene........._O 70B diethyl Phtha.late _ ___NO............- -- • i, r,_.

9B hexachlorobenzene ND 71B ......dimethyl phthalate .ND
_ _ lJii111,ii!,,IlJ [ III II i,IIIIl I ][ [11,,i ........:-L..... .

12B hexachloroethane ND 72B benzo(a..)anthcacene.._......... ND

18B bis(2-chloroeth l ther ND 73B benzo(a)pyrene NO__ ,.........y,)e ...........
208 2-chloronaphthalene NO 74B 3,4-benzofluoranthene NO' ' _- - _ _; ,,,,,_ L....._"_'' ............... ....i .......... '-'..... ::-:__......_ :: .... "'_" ''"_ '"""

25.B1,.2.'dich]orobenzene...................NO........ 75B benzo(k.)fluoranthene.....-_........._ID__._

26B ]._3-dichlorobenzene ND 76B chrysene ND '

27B ]]4-dJcblorobeqzene_ _--_ .... .... NO . 77B acenaphthylene.. _.... ...... ND...... HL

7BB anthracene ND '
=?8B3,3'-d(.ch1orobenz.idine.......................ND ....._- ...........=_---=-

79B benzo(ghl)pery..lene _ID.35B2,4.d.ln!trotoluene NO........... -- -

36B 1,6-dln!t...r.o.toluene 80B ..........f.luorene ........._ _ .............ND _

I ,2-dlphenylhydrazine BIB ..phenanthrene...... NO

NO. 8_.2BB_dibenzo(a_h)anthracene................_......ND

39B fluoranthene ND 83B Indeno(l,2,3-cd)pyrene _ID

40B 4-chlorophenyl phenyl ether ND 848 ip_rene ND
' " ';.... :: _ _: -: .... i_ii i _ . i,iii. . iiii L ,, .J _[, " "T : -:: :_- ,, iJ,ll .___imJiiiiii i_i i | ,

C-16
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(916) 381-5105

PRIORITY POLLUTANT DATA SHEET--page2

CLIENT EG & G CAL LAB NO, 14743-!3 ....

CLIENT I.D. 110105

VOLATILES ug/L PESTICIDES ug/L

" 2V acrolein ND 89P aldrin NQ

3V acrylonltrile ND 90p dieldrin _ NQ_iii ,,,i :ll , ifl ,

4V benzene ....... . ND,_ 9IP chlordane N.p...., L i ll,r,l,,l,, , :- ,l,l, , ,,i ,, ,

6V carbon tetrachlori.de NO 92P 4.,4'-DDT N.D.

7V chlorobenzene ............. NO,_ 93P 4,4'-DOE ,N,O,l ,,, ..... t,,,,,,,,, , , tJ+,,,,,,, , ...... ___

IOV ,l....,.2.dichloroethanej ND 94P 4,4'-000 NO...
| i

1IV I,l,l-trichloroethane ND 95P C_-endosulfan . _Dr- _. _......_ __

13V l,l-dic._loroethane ND 96P _ -endosulfan ' ND.ii t.... ,.i : : _ _ i , ..
1

14V l,l,2-trichloroe.t.hane........ ND endo_ulfan sulfate ND._i ii i, H i ,,,,l,ll_i ,, ii i

15V 1,1,2,2-tetrach]oroethane NO 98P endrin ND

16V......chlor_thane - NO 99P ..endrl...n aldehyde_.,......... . ........N.,D

19V 2-chl.....or-oethylvin_/]ether ND ]_OOP_heptach|or NQ....

2_3V_..ch_.lor.oform............ IND lO1P heptachlor epoxide ND_J ' ,i i i i i ,_..........

29V I.]-LL'dichI°r°ethyIene................. NOI, !02P_£'BHc - (0.Og.)..::.*I ill llll l l II II I I l, .

3..OVL1,2-trans-dichloroethylene . NO 1.03P/<_-BHC .................... NO

-BHC32V 1_,2-dichloropropane NO I04P NO
_ _ _IIIB'IIBB _'lmll_Blfm_af_ ....... . I [ I I |11 Illll Jl L IIII ........ ,,, ___._ L II II1! I / I II I I I fir I III iiii ___

.33__V_1__3:3-dIch lo ro_lene N.D.... 1.05PC_, BHC........ NO

.38V__.e_tJ_lbenzene .......ND 106P PCB-1242 N.D
.......... , jl ,I - Ull!m!,' !, [: ..... ! ....... .....

44V ,woth31ene chloride NO 107P PCB-1254 NO_,aiull _, 4ammllt_lJ_ • : - -:: [JI[ I III J: l_IIl J _:: : . : : : ::-: l [ I I ..... ,ill ,! ......................

4SV n_thyl chloride NO I08P PCB-1221 HD+_

46V methy,]__bromidd........................ND 109P PCB-1232 ND

-47V bronmform ND 1lOP PCB-1248: :._:. I± I ...... _____LL_ ::: _ _ : : ::. : IIIU'IIBII' U' IIr _ :: !I I II _. l III | I I !! l :I ,, UI_II,_ [IIIIIII . l Ill,

48V dichlorobromomethane N,D lllP PCB-1260 ' _D ": -- - :: -- I II I IIUI ..... l .......... I .... l l] l ] II II ....... : :-: .... II I IL. _l!lll _ I I : l lr'I]UI It, , ----

,49V trlchior.ofl..uoro_.t..h..ane....................N_ .._ 1!2P PCB-IOI6 .....__ND. .n............. :.:......... _,_ ,I,,,

50V dichlorodifluoron_thane ND 113P toxaphene ND

51.V'.,chIorod|brq.mome.thane ..... NO_

8-5V.....te t ragl!10ro:ethy lene NO_ DIOXIN.._..___S

86V toluene NO 129B 2,3,7,8-tetrachlorodlbenzo-
_ iJ_ ........ rL_._

87V __.trlch]oroethylene..............N.D..... * Less than I0 _,g/l.(_stlcldes less
gSV_vin_,j.Fh.lP_rldu_.__. NO than 5 ug/L)

ND n not de_c ted
C-17
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58_ POWER INN ROAD

SACRAMENTO, CALIFORNIAgM24 November 5, 1982
(=,m_,.5,os Lab No. 15131

Received: 9/3/82
PO #K-7036

Donna LaCombe *
EG&G Idaho
P.O. Box 1625
Idaho Falls, Idaho 83415

Dear Donna:

Enclosed olease find results on the sixteen water samples submitted on
September 3, 1982 for priority orQanic pollutants and metals as well as
chloride, nitrate and sulfate.

' _C,.AL I.D. ' SAMPLEI.D.,...

15_31-I 1oiL_ 3v,J_
-2 I02_FT Polo

-3 103-l_T ¢P-_P,tn_LL.

-4 104 -'_ _NbL ,, c .I
, -s 105"1"sl=I:'_NO-1 _ 5'
i,-6/ 106 TSff,POrJD'2.*

_--7 107 _ _ F, 1p le,.00. _ _.,LL

-9 1o9ccA _Lo_ _uU

-13 113 _"l = POND

-14 114 I_81=. _2o.p+Pr<o,o _,_ VsUL .

, C-18



l

Donna LaCombe
EG&E'Idaho
Lab No. 15131
Paae 2

The priority pollutants and metals were analyzed according to current
EPA methods; chloride, nitrate and sulfate analyses were performed

+ accordlna to Standard Methods For The ExaminationOf Water And Wastewater
(iSth Edition).

Although we found aldrin in sample 113 (CAL I.D. 1513i-13P), the level
was too low for GC/H5 confirmation.

If you have any questions, please feel free to contact us.

Sincerely,

//./• 4./_

Anthony'S. Wona,+PhD ' ' Mark Masino ' ' Michael J. Miiile, PhZ
Vice President InorganicsDivision Director of GC/MS
Research and Analytical Services Supervisor Services

ASW:nc I
l

C-Ig
I

Cali{ornl_ Analultcal Laboratories, Inc.
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PR_NT ." VICE PAESIO_NT

m

CHARLES J. SI:X_ERQUIST, Ph.O RUBY A" ULRK::H"
VICE Pf:III_IJOENT SECRETARY/'rR_ER

California Analytical Laboratories, Inc.

SilOSPOWERINN ROAD
SACRAMENTO,C,ALIFOAN_ 115824

(91m 311-S106

_: E.G.& G. C_LLABNO:15131J_

I.D.:i0_

4

107-02-8 acroleln............... ...._...... 8o2 3:)9-00-2 aldrLq...........__ _ .........
3V 107-13.,-1 _rylonitrile ............... _ cX]P 60-57-1 dieldrin
Z,V 71_3--2 bc_?ene..................................... _ _____ 91P 57-T&-q c.3_ordm_.............. -_.- ...... __.
6V 56-23-5 carbontetr-achloride ............... _ID 9"_ ._0..,29-.34,4'.._ur...................... _ __
7V 103-90-7chloro_ -ND_ 95P 72--55.-94,4'-[_E _D_LL

I_ 107-05-2i,2-dlchlorce_..... __ 94P 72-._a.-84,4'-lI_ilJ_ ..... i i L_ iii JJI_JE : : : :

11V 7!-55-6 l,l,lLtrichloroe_ .... _)_ %'P 113-29-7 a-_osu_a n...... ..........
L3V 75-34-3 l, l-dichtorcer.ha_ .... : ..... . __ 96P 11.%29-7 b-endcs_m .................... _
14V Pg-¢O-5 l,l,2-trichloroed_e ....... _:__ 97P 103!-07-8 endcsul/ansulfate .....................__
ISV 79-34-5 1,L,2,2-ter.rac_loroether_.........._ 98P 72-20-8 _ ....................... __
[6V 75-05-3chloroo_ .... ...........:: ............. _ 99P 7421-q3-_exirln__e ........ _
I9V 110-75-82-chloroethylvt_l eU"er.,...,_ 103P _ hepUc.h.l_ ................
_V 67-/:{>-3chloroform ........................... : __ 10LP 1024-57-3_ _x_. ...... __,_
_9V 75-3_J_ l,l-dichlor0e_ ......" ....... _ ND_ 102P 319-8/_ a-4}E............... .::
30V 1_§ tr_s-l,2-d_chl.orovthe_ _ _ 103P 319-8_7 _ ......................... __ _._
32%0' ?_-87-5 l,2-dich]oroprom_.... ........... __ lff.@ 319-86-,8 ___` :_.---- = : ..............

33V10351-02-6 tr_.s-l,3-dichloropropa_ ....J_ 105P 58-4R-9 _ (_).===..._ _ _ ND
10051-0l-5 c.is..l,3-dichl_opropeneHD_ IC_P_21-9 PQ_-1242 ........................._:: :__

33V 103-_l-J, erhylt_zze_e-................................__N__ I07P11097-69-1 R_12_ _ ,,_. _
_V. 75-09-2 rethylene chloride .........:.- __ lOOP11104-28-2 K]_1221..... ........._

............._ ..............
4_ 75-25-2 branofom ,,, _.__ IILp 11096-82-5 KIB-I_0 ..................,,,,,,, ,, ,,,, , i i

75-27--4 ...... " ill UJl Jill I_ I I I I Ill IIIIIIIIII IIll

49V 7%6q-_ fl_t_chlc_tJ_ ........... __ l13P B:]01-3_-2 toxnpherm.................
_N 75-.71-8 dichlorod£fluorm__ _ _D_

8_W 127-18-4te_oroer.hene...........___
86V I_3 tolume ..................____ I_B 17z4>-01-62,3,7,84e_oro-.

_BV 73-01--4 vinyl chloride ....................._

Nl>Notde_, _- detected belc_ a detection limit of I_B/L (vol_r.i.l.es) and0.i-I.0u_ (F_.tctde_)

C20
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California Analytical Laboratories, inc.

POeM INN MOAO
IIACRAMEII_ro,CALIFORNIA9_124

(glln 311-|I01

_: E.G.&G. CALLABNO:13131-4

. _ I.D.:104

21A e_-06-2 2,4,6-r.z___l .............ND 41B 101-55-3 4_yI phenyle_s'....j_
22A Sg..S)-7 p-d,.toro-o_.re_........... _........ ND 42__32-9 tzts(2-c_o_i)e_er _
2_A 9S-_7-82-c_.t__I ............... ND 4_ ni-91-i t_(2_)m___N:
3_ __2 2,_ ............ND 5ZB _-_-3 _oro_utadm......_ ........

i(}5_7--9 2,4-.d:t_r.hyl_hlm_ ........bid 53B 77.47-4 hexach__ ....._ _
57A 8_-_5 2..n:L_r_i_n_ ........ ND 5_B 78-59-I Luoi_._ ...... _
5BA I03-G2-7 _itr__ - _- ......_ 5b_ 91-2S-5 reph_ .............._ NI
59A 51-2S.-5 2,4-di.nir.ro_l _ _ _:_ , .g8-95-3 nitrober_B__ __

• _2-1 _,6-<Rnitro_ :.'.................. _ 6LB 62,75-9 N-.ni_thy_ _ _ _
OA i].i, - - :_i ii - .i

,,_k_A_m-95-2_ ......................._D sam _-u_7 N-_=osx_prowmmu....._..........m. 66B 117-.,B1-7 bis(2-ethyltmxyl)_te.._=__,,_
67B 85.6s-7benzZ_buty_ph_te. _-.__._.._z

69B 117-84-0 di_tyl phttmlar_......._........N_

tB 83-32-9w.em_h_ ..... ..................RD 70B B4-66-2dXethy_phtmlate ....,.............
92-_7-5 _ ......ND 71_ 131-11-3 dlmthyli__r.e .... N_
1Z3-82-I t,2, .......... ,,._ 72B 56--55--3benzo(a)an_ ..... ....,_
118.-74-Ihexec_orobenzere **_- ND 73B 50-32-8 betzo(a)pyrene_ _ " ....
67-72-I l'exachloroer.hene....................N_. 74B _2 bmz_b)_uorant.l-_"_.....__ _

1 111-44,-4 bi_(2..dSnroathy]_)et_ NIl 75B 207-08-.9 _k)£1uor_ther_ _ i.........

91-58-.7 2-chlaroneph_ ND 7_" 218-01-9 chryema.... ............._ _ ,_7
95-._3-1 1,2.-dlc__ ..... _- ND 77B _ aCmel:hr..hylene -_-_

_6B 5_1-73.-1 1,3-__ .... ND 7BB IZ).-12-7_nr.l_ace_
105.J,6-7 I, 4-4£r_oro_ ...... ..... ND 79B 191-24-2 _glR)perY1_ --_- ...... _:

_B 91-96-1 3,3'-d_ch_d_e -- ND 80B 85-73-7 fluore_ -.;--_-- h". l,l L_

122-I_-2 2,t_RnltruC_uene.............- ..... ...._ 8LB 85-01-8 __ _-- _.................,_" 613-21:)-2 2,6-dtnitrotnlume . _ bid 82B 53-?0-3 ¢t._a,h)an_ ............ ,V

ftucran_..............-,----_ 84B I29-(X)_Wre_ ...........................h_
" 40SX/r>-72-34.<.htor_yt_'_myt_ ....RD

,_Y_btdetected*-detectedbelowa deZectionlimitof i0ug/L

C-21



Mater l_g/L

(_pb)
TSF TEA TEA TRA LOFT _TF I_ LOFT

Element Spike TSF Inf TSF P? TSF LOFT Infl TRAC_ PAC P.M. R.W. If P.M. I_ P.M. LE/. AI_

A,-se_ic 34 34 <20 <20 <20 <20 36 <20 <20 <20 <20 25 29 <20 ',:20 <20

Ant imony ,:20 <20 <20 <20 <20 <20 ,:20 <20 <20 ,:20 <20 _ <20 <20 <20 <20

Beryl I ium 59 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Cadmium <25 <25 <25 <2S <25 <25 <25 <2S <25 <25 <25 <25 <25 <25 50 <25

Chromium 44 <10 <10 <I0 <10 <10 <10 27 <10 18 .clO <10 540 <10 <10 <10

CobaIt 54 <.50 <SO <50 ':50 <50 <.SO <50 <50 <50 <50 <SO <50 .cSO <50 '(SO

Lead 66 <50 <SO <SO <SO <SO <50 <SO <SO <50 <50 <SO <._0 <50 <_ <50

Iqe_ry 2 <I <1 <I <1 <1 <1 1.8 <I <1 <1 <1 <I <1 <I <I

Nickel 31 <40 <40 <40 <40 <40 <40 <40 <40 .c40 <40 <40 <40 _ <40 <40

c'_ _l_il 9.6 7.2 <5 5.3 <5 <5 <S <5 12 12 <5 <5 <S <5 <5 <S

a,qo

r_o St Iver 12 <10 <lO <I0 <10 .clO "clO <10 <10 <10 <10 <10 <10 <10 24 <10

Ta111um <29 <20 <20 <20 <20 <20 _ <20 <20 <20 <20 <20 <20 <20 <20 <20

Zinc: 24 <10 <10 <10 <10 <10 <lO <10 <10 <10 clO 'clO 2025 'c10 <10 <10

iron 450 470 440 400 20.000 760 710 I 550 610 510 390 500 I _ 470

I)jL ime/L I_L

I i t rate 1 2400 250 95 225 200 950 4100 140 9. 91 93 4725 280 250 58

Nitrate .01 Z.2 1.2 0.85 O. 19 0.291 Z.3 2.4 0.809 0.852 0.119 0.85 0.13 O.g_ 1 75 0.0

Fluoride 19 89 Ol 0.5 114 11 75 45 9 8.5 tO 20.7 128 17 17 17



INORGANIC ANALYSES IN WATER

m

CAL ID: 15131-4
EGG ID: 104 "_ I__

a

ELEMENT u_/L,,ppb

Aluminium <200
Chromium < i0
Barium <I00

Berylium < 5
Cadmium < 5
Cobalt < 50

Copper < 50
Iron < 50
Lead < 50. • . .

' Nickel ' < 40

Manganese < 15
Zinc < 10
Boron <I00
Vanadium <200

Mercury < 1
Thallium < I0
Arsenic < i0
,Selenium < 2
Antimony < 20

mR/L,ppm

Chlorides 3.0
Ni_ra_e-N 0.31
Sulfate 32

C-23
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5805 POWER INN ROAD
SACRAMENTO, C,AUFOt:tNIA $*_824

(016) 301-6106

(I/]gtr:E.G. & G. CALLAB NO: 15131-6

,o.

m ,UnLS OSt

2V 107-02...8 acrolei.n _ 89P _2 aldrin .......... ND
3V 107-13-I acrylordtr'lle , _ _ 6(:)-..57-I _ ,_i,i , Jl ,,,, ,, ,, ,,

4%' 71-43-2 _ . _ 91P 57-W_:) chlordane ..... HD
6V 56-23-5 carbm tetmchlcride.... HD 92P 50-29-3 4,4'-CI_ ......................_D
7V 108-90-7 chlorobenzene ND 931:' 72-55-9 4,4'4I]E Ill II I J

IOV 107.-05-2 1,2-dichloroethane ND 9&P 72-_ 4,4'-[_D '" ,,
llV 71-55--6 1, l, 1-trichlorocr..hane _ 95P 1L5-29-7 a-e'_osulfan , '....... .'N!)
13V 75-3h-3 l,l-4ichlorver.h_e ,_D _ 115-29-7 b-e_osulfan ;_D
14V 79-03-5 l,l,2-_-ichloroethane ,_ 97P 1031-07-8er,kstif_mifate
15V 79-_5 1,1,2,2-te_oroe_ .......... _ _ 72-3:N8 emdrl.n ' '
16V 75-03-3 chl¢_cthane ,, ,_ 9o2 7421-95-4 er_in al_ .... __
19V 110-75-8 2-<Aloroethyl_l ether , , ,_D ICOP _ heptachlor
23V 67-K>-3 chloroform ,_D IOIP 102/,-57-3he--or epoxide ND
29V 75-35-J,l,l-dichloroetheme ND I02P 31_ ee4]_ ....................
30V 156-40-5 trams-l,2-dichloroetheme ND I03P 019-85-7 b-B-E ......
3ZV 78-87-5 1,2-dichloropropar_...... ND 10_P 319-86-8 _ .........
33V10351-02-6 trans-l,3-dichlorop,_e......ND, 105P 58-89-9 _ (_)_,

10051-01-5 cis-l,3-dichloropropene ND 105P 53z69-21-_ K_12_ .....

38V l(D-_I-4 ethyl_ .............._ 107P 1KD7_I P£B-125_ ........
/_V 75-09-2 methylenechloride ,, ND 10BPIII0_-2B-2BZB-1221 _

4_ 7_87-3 chlororethar_ , _ ND lOgP II141-16-5KB-IZI2 , ND
_6V 7_ brorCr-e_ .... ND IIOP12572-29-.6 1K_l.2h8 ................
47V 75-25-2 bromoform ..._. IIIP II096-82-5K_1260
48V 75-27-4 bro.odichl__e _ II2P 1267A-II-2IK_IUI6 ..............''. ' Nn
49V T>69-& fluorotrich/orom_thsr_......I_),,, 113P 8001-35-2 _' " ,..............

75-7 -8d d lorod f ,, ,ND
51V 12h-aS-I chlorrMi_thar_ _ DICKI_
85V 127-18-& tetrachlcr_the_ ....

__ ,,,,,

"86V IOB-88-3 tolue_ .ND 129B 17/6-01-62,3,7,8-tee._."a:hloro-
87V 79-01-6 trlchlcroet}_e ., '........biD. ..di____=_.=__
88V T>-OI-& vinylchloride .. . ND

N_Iot detected,*-detectedbelowa detectionlimitof lOug/L(volatiles)and 0.1-1.0ug_(pesticides)

C-25
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INORGANIC ANALYSES IN WATER

CAL ID: 15131-5
EGG ID: 105 "gS_ _OsOD

ELEMENT u_/L,ppb

Aluminium <200

-Cbr.omium < I0
Barium <i00

rYlium < 5
dmium < 5

Cobalt < 50

Copper < 50
Iron • 240

m,

. Lead , . < 50
Nickel < 40

Mansanese 16
Zinc < I0
Boron 30000
Vanadium <200

Mercury < 1
Thallium < I0

--Arsenic < I0
Selenium . " < 2

-'Antimony < 20

Chlorides 29
Nitra_e-N 0.15
Sulfate 63

C-26
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INORGANIC ANALYSES IN WATER

" CAL ID' 15131-6
EGG ID: 106 1"5_ POrOD

E_NT u_/t,ppb

Aluminium <200
Chromium < I0
Barium <i00

Berylium < 5
Cadmium < 5
Cobal_ < 50

Copper < 50
Iron Ii0
Lead < 50 ,
Nickel < 40

" Man@anese < 15
Zinc < I0
Boron 30000
Vanadium <200

Mercury < 1
Thallium < i0
Arsenic < I0
Selenium < '2 !
Antimony < 20

mxL

Chlorides 42
Ni=ra=e-N O.17
Sulfate 61

C-27
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APPENDIX D

ANALYTICALRESULTS FOR SAMPLING
EVENT 2-PRELIMINARYASSESSMENI

ANALYTICALDATA

This appendix contains the analyticaldata for the TSF Disposal Pond

soil samples, a_ reported in Septemberof 1988.

SUMMARYOF :NORGANICSACOVE DETECTIONFOR TS_ DISPOSAL POND

VOLATILEORGANICS CREATERTHAN BACKGROUNDFOR TSF DISPOSAL POND

TIC VOLATILES--TSFDISPOSAL POND

INORGANICS

TSF078801 S}

TSFO78B02 $2

TSF078803 $3

TSF078804 $4
!

D_3



SUMMARYOF INORGANICSABOVE DETECTION

FOR TSF DISPOSAL POND

:::_::_-:_ _: :_: ._.-_-_ _:.---_, _:-_ ___ _:_ _:- _::_:_ ___:_z::--._ _::_:_:_::: ........................... _u :__:_:: :::: ._::_: _ _

Mean
Concen-
tratlon

Antimony 1,30 B
Antimony 0.95 BW
Arsenic 8.30
Barium |86.75
Bery!itum 1.25 B
Cadmium 6,90
Chromium 28,33
Cobalt 7,57 B
Copper 37,48
Lead 21,45
Mercury 1012.02 N
Nickel 35.B0
Silver 3,30
Thallium 0.30
Tin 977.00
Vanadium 26.80
Zinc 254,75

D_4



, VOLATILEORGANICS GREATERTHAN BACKGROUNDFOR TSF DISPOSAL POND

Concen-
tration

Dtchlorodt fl uoromethane TSF0788002 12

MethyleneChloride TSF0788001 4 BJ

Methylene Chloride TSF0788002 3 BJ

Methylene Chlorlde TSFO7BBO03 3 BJ

Hethylene Chloride TSF0788004 5 BJ

D+5



I

TIC VOLATILES_-TSFDISPOSALPOND

Concen-
Tration

.......Analyte.___..... __JI_JZ!.L]._ _(_ g_u.a]J.FJE

Furan,tetrahydro- TSFOlB8001 17 BJ

Furan,tetrahydro- TSFOIB8002 16 BJ

Furan,tetrahydro- TSF07880032 22 BJ

_

D-6



INORGANICS

Concen-
tration

Antimony TSFOIBBO01 1.2 BW
Antimony _SFOIBBO02 0.6 U

. Antimony TSFOlBBO03 0.7 BW
Antimony TSFOIBBO04 1.3 B
Arsenic TSFO7BBO01 1.7
Arsenic TSFO7BBO02 6,5
Arsenic _SFO7BBO03 12_5
Arsenic TSF0788004 8_3 W
Barium TSFO78BO01 ]91.0
Barium TSFOlBBO02 193.0
Barium TSFO7BBO03 177.0
Barium TSFO7BBO04 186,0
Beryllium TSFOIBBO0! 1.0 B
Beryllium TSFO78BOO2 1.4 B
Beryllium TSFO7B8003 1.2 B
Beryllium TSFO78BO04 1.4 B
Cadmium TSFO7BBO01 7.2
Cadmium TSFO7B8002 7.4
Cadmium TSF0788003 6.3
Cadmium TSFO78BO04 6,7
Chromium TSFO7BBO0! 31,B
Chromium TSFO7BBOO2 Z7.6
Chromium TSFO7BBO03 26.9
Chromium TSFO7BBO04 27 0
Cobalt TSFO7BBO01 6 6 B
Cobalt TSFO78BOO2 7 4 B
Cobalt TSFO7BBO03 5 2 B
Cobalt TSFO78BO04 II ! B
Copper TSFO18BO01 31 5
Copper TSF0788002 28 0
Copper TSFO7BBO03 54 9
Copper TSFO78BO04 35.5
Lead TSFO7BBO0! 26,1 S
Lead TSFO7BBOO2 23,9

• Lead TSFO788003 19.0
Lead TSFO7B8004 25 0 +
Mercury TSFO78BO0! ! 2 N

• Mercury TSFO7BBOO2 4040 0 N
Mercury TSFOlBBO03 S S N
Mercury TSFO7BBO04 I 4 N
Nickel TSFO7BBO0! 39 B
Nickel TSFO7BBOO2 38 9
Nickel TSFO78BO03 35 |
Nickel TSF0788004 29 4
Selenium TSFO78BO0! ! 0 U
Selenium TSFO7BBOO2 ! 0 UN
Selenium TSFO78BO03 l 0 U

D-7



INORGANICS(continued)

Concen-
tration

Selenium TSF0788004 1.0 U ,
Silver TSF0788001 1.9 U
Silver TSF0788002 1.8 U
Silver TSFO78BO03 2.5
SiIver TSF0788004 4,I
Thalllure TSFOlB8001 0.3 W
ThalIium TSFOIBBO02 O,3 UW
ThalIium TSFOTBBO03 O.3 UW
ThalIium TSF0788004 O.3 UW
Tin TSFO7BBO01 886.0 ,
Tin TSF0788002 1150.0
Tin TSFOTBBO03 883.0
Tin TSFOTBBO04 989.0
Vanadium TSFO/BBO01 27.8
Vanadium TSFO188002 26.3
Vanadium TSFOIB8003 26.0
Vanadium TSF0788004 27.1
Zinc TSF0788001 241.0
Zinc TSF0788002 203.0
Zinc TSF0788003 385.0
Zinc ISFO7B8004 190.0

B - Th}s Ouallfler indicatesthe reportedvalue is less than the contract required aetection limit (CRDL)or

DOE method detection limlt (MOLl,but greater than the instrumentdetection llm_ (IDL)_ Equlvalent

concentrationsare allowable Inmethod blanks, so data flaggedwlth a "B" must be interpretedwltn

cautlon.

U - This quallfler _nd_catesthe analytewas analyzed for, but not detected at or above the IDL (e_g,, a

value of 15U indicatesthat the ana)ytewas not present In concentrationsequal to or greater than 15

_g/L or 15 mQ/kg). A dashed line,"---," issubstitutedfor U-qualifieddata in the Sectiona

results tables, •

N - Matrlx (predigestion)Spike recoverynot w_thln control llmits.
4

S - /he reported value .as oeternltnedby the Method of StandardAdditions (MSA),

W - Postdlgestionsp_ke for FurnaceAtomicAbsorptlonanalysis Is out of control llm_ts (85 to I_5%), wn_le

sarple absorbance _ less than 50% of spike absorbance.

• - Correlatloncoefficientfor the MSA is ]ess than 0.995.
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DOE Headquarters Environmenta[ IMEL Survey Data Sd_ Data _t June 1988 - Validaticr. Level B

Tab]e E-I. Ana]ytica] data summaryby medium for Envfronmenta] Problem 3 ]eachir_ ponds.

AREA TSF TSF TSF TSF TSF
LOCATION TAN/TSF-07 TAN/TSF-07 TAN/TSF-07 TAi/TSF-07 TAIItTSF-07
TYPE OF LOCATION DISPOSAL POliO Ol_ POND DISPOSAL POND DISPOSAL _ DISPOS/_ POliO
SAMPLE NUMBER ! N510015A 11151001SA !N510015B IN51001.T_ III510026A
NED!A WATER WATER MATER MATER MATER
_NIT$ ug/L ucj/L ug/L uglL ucj/L
SOG _R 1N51301_ IN510015A IW,01013! IN401013[ ]N51Td318D

F [ELi) IqEASUREf_NTS
pX 9.3 9.3 9.3 9.3 8.7
Conductivity (mS/m) 0.76 0.76 0.76 0.76 0.58
lemperazure (C) 18.0 1B.0 1B.0 16.0 18.0
Depth (ft) 1-5 1-5 1-5 1-5 1-5

ANALYIES
AlumiU 3850
Ant imo_qf --"
Ar"s,_ i r.. "- -
Barium 7Z.0 B
Beryl t ium 3.3 8

rv'.!

, Cochin um -" -
c,,a CaLcium 51t,00

Chromium 9.1 B
Chrcmi_6 5.8 B.I 2.0 LI
Coba[t "" -

Ceppe_ 12.0 •
l_on 372'0
Lead -""
Iqagnes jura 19100
P_nganese 72.0

I ic:ke| 11.0 B
Potassium
_ terbium - ""
Siiver --"

Sodium 99500
Vanadium ZZ.O il
Zinc 57.0

Sot ids
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DOE Headquarters EnvirofleentaL INEL Survey Data S_A Data Document June 1988 - VaLidation Level B

Table E-]. (continued).

AREA TSF TSF TSF TSF TSF
LOCATION TAN/TSF-07 TAN/TSF-07 TAN/TSF-07 TAN/TSF-07 TAIt/TSF-07
TYPE OF LOCATION DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POliO DISPOSAL POND
SAHPLE NUHBER [N510026A [ N510026B ! .5100268 l N$1_ [ N510048A
RED[ A MATER ',JATER MATER MATER MATER
UN] TS ug/L ug/L ug/L ug/L ug/L
SDG NUHBER ]N510015A ]N401013[ [N401013K IN513018D [N510015A

F[ELD REASUREHENTS

pH 8.7 8.7 8.7 9.5 9.5
Conductivity (mS/cm) 0.58 0.58 0.58 0.76 0.76
Temperature (C) 18.0 18.0 18.0 18.0 18.0
Depth (ft) 1-5 1-5 1-5 1-5 1-5

ANALYTES
ALuminum 791
Ant i mony .__
Arseni c _ _.

Barium 90.0 B
BeryLLium 2.5 B

rrl Cadmium _ __
, Cat c i um 56700

4:= Chromium 28.0
Chr_i_6 18.6 J
Coba Lt ...

Copper 13.0 B
Iron 616
Lead ...
Magnes i um 17200
Hanganese 28.0

Hercury 0.42 0.04 B
Nickel 15.0 B
Pot ass ium 5600
Selenium .__
Sitver ___

SodiL_n 50600

Vanadium 17.0 B
Zinc 124

% Sol. ids

5-18-93



I
DOE Headquarters Environmental INEL Survey Data S&A Data Document June 1988 VaLidation Level B

Table E-1. (continued).

AREA TSF TSF TSF TSF TSF
LOCATION TAN/TSF-O7 TAN/TSF-07 TAN/TSF-O7 TAN/TSF-07 TAN/TSF-07
TYPE OF LOCATION DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND
SAMPLE NUMBER IN510048B IN510048B IN510059A IN510059A IN510059B
MEDIA MATER MATER MATER MATER MATER
UNITS ug/L ug/L ug/L ug/L ug/L
SDG NUMBER ]N401013I IN401013K IN513018D IN510015A IN4010131

FIELD MEASUREMENTS

pH 9.5 9.5 8.7 8.7 8.7
Conductivity (mS/cm) 0.76 0.76 0.58 0.58 0.58
Temperature (C) 18.0 18.0 18.0 18.0 18.0
Depth (ft) 1-5 1-5 1-5 1-5 1-5

ANALYTES
ALuminum 15500 1140
Antimony ......
Arsenic ......
Barium 241 114 B
BeryLLium 4.4 B 2.8 B

m Cadmium 1.1B ---
!

cn Catcium 70600 66800
Chromium 42.0 6.8 B
Chromium+6 3.4 BJ
CobaLt 6.0 B ---

Copper 102 19.0 B
Iron 17600 1010
Lead ......
Magnesium 24900 17000
Manganese 217 53.0

Mercury 0.14 B
Nickel 29.0 B ---
Potassium 11000
Selenium ......
Si|ver 35.0 ---

Sodium 106000 46900
Vanadium 48.0 B 21.0 B
Zinc 389 90.0

% Sotids
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Table E-]. (continued).

AREA TSF TSF TSF TSF TSF
LOCATIOfi TAN/TSF-07 TAN/TSF-07 TAN/TSF-07 TAN/TSF-07 TAN/TSF-07
TYPE OF LOCATION DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND
SAMPLE NUMBER IN510059B IN510253A IN510253A IN51025]B IN510253B
HEDIA MATER t_TER MATER MATER MATER
UNITS ug/L ug/L ug/L ug/L ug/L
SDG NUMBER IN401013K INS13018D INSlOO15A IN4010131 IN401013K

F|ELD MEASUREMENTS
pH 8.7
Conductivity (mS/cm) 0.58
Temperature (C) 18.0
Depth (ft) 1-5 1-5 1-5 1-5 1-5

ANALYTES
Atuminum 304
Ant imony - --
Arseni c - - -
Barium 12.0 B
Bery [ t i urn - - -

Cadmium - --
r_ Catcium 1330 B
, Chromium 20.0

O_ Chromi urn+6 31.0 J
Cobatt ---

Copper 78.0
Iron 300
Lead - - -
Magnes ium 208 8
Manganese 9.7 B

Mercury 0.08 B
Nicker 14.0 B
Potassium 5500 400 B
Setenium ---
Si Iver ---

Sodium ---
Vanad i urn - - -
Zi nc 358

X Sot icls
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DOE Headquarters Environmenta[ ]NEL Survey Data S&A Data DocLment June 1988 - VaLidation Level B

Table E-]. (continued).

AREA TSF TSF TSF TSF TSF
LOCATI ON TAN/TS F- 07 TAN/T SF- 07 TAM/TSF- 07 TAM/TSF- 07 TAN/TSF - 07
TYPE OF LOCATION DISPOSAL POND D]SPOSAL POND DISPOSAL POND DISPOSAL POLIO DISPOSAL POND
SAHPLE NUHBER ]N511016B lN511016B ]N511016C ]M511016C IM511027B
REDI A SED]HENT SEDI MENT SED]RENT SED]RENT SED[MENT
UN]TS mglkg mglkg mglkg mg/kg mglkg
SDG NUMBER ] N51101613 IN514053C [N301045D IN51101_ lN511016B

FIELD HEASUREHENTS
pH 7.1 7.1 7.1 7.1 7.8
Concluctivi ty (mSlcm) 0.92 0.92 0.92 0.92 0.89
Temperature (C)
Depth (ft) 1 1 1 1 1

ANALYTES
Atumi num 24500 J
Antimony 9.8 UN
Arsenic ---
Bar ium 248 J
Beryl Lium 2.4 E

m Cadmium 1.7
' Calcium 50100

_1 Chromium 43.0
Chr _miurn+6 35.0 J
C_[t 11.0

Copper 37.0
iron
Lead 19.0 B
Magr_s ium 15100 E
Manganese 319

Mercury 0.08 O. 13
Nickel 45.0
Potassium 5300 J
Selenium ---

Sitver 3.3 J

Sodium 849 BJ
Vanadium 48.0 E
Zinc 19_

% Sol i_ _.9 72.9 69.7 69.7 67.6
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Table E-I. (continued).

AREA TSF TSF TSF TSF TSF
LOCAT!ON TAM/TSF-07 TAJ_/TSF-07 TAM/TSF-07 TAN/TSF-Or TAtl/TSF-07
TYPE OF LOCATION DISPOSAL POMD D]SPOSAL POND DISPOSAL POliO DISPOSAL POND DISPOSAL POND
SAMPLEMLII_ER | h_ 110ZTB I N511021C 111511027C 111511049B 111511049B
NED1A SEDI IqENT SEDI IqEMT SEDllqEMT SEDIMEtlT SEDi RENT
UN] TS mg/kg rag/k9 mg/kg moJkg mg/kg
SDG _J_ER 1M514053C IIL_OlO45D lM51101d_ lm5110168 IIJ51_53C

Fl ELD REASL_EI_MTS
pH 7.8 7.8 7.8 7.9 7.9
CorcJuct ivi ty CmS/cm) 0._ 0.89 0._ 0.81 0.81
TempePature (C)
Depth (ft) 1 1 1 1 1

AICALYTES
Aluminum 17100 J
Ant imocry 9.0 LIB
Arsenic ---
Barium 222 J
BeryLLium 2.1 E

Cadmi_ 1.3
rn Calc i um 76700
' Chromium 33.0O0

Chrmi_6 29.1 J 39.6 J
Co_t t 9.8

Copper 37.0
Iron 24700
Lead 19.0 B
Iqagnes i um 16400 E
lqanganese /80

Mercury 1.7
Ui cke I 36.0
Potassi_ 3500 J
SeLenium - - -
Siiver 3.5 J

Sodium 599 BJ
Vanadium 68.0 E
Zinc 137

Z Sot ices 67.6 76.0 76.0 66.6 66.4
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OOE lleackluarters Environienta| IIEL Survey Data SLA Data Ooctaent June 1968 - Valicb_ion Level B

Table E-1. (continued).

AREA TSF TSF TSF TSI: TSF
LOCATION TAIt/TSF-07 TAI/TSJF-07 TMI/lrsF-07 TJB__/TSF-07 TAi/TSF- 07
TYrE OaFLOCATIOII DISPOSAL POND DISPOSAL PGaD DISPOSAL POND Dt_ POID DISPOSAL POlO
SA#q_£ IIUNMEIt 11S 110_9C Ill511049C ll_ 110500 Ill5110500 11511050C
MEblA S_EOlOT S_Ol_Wt SEOmEm S_E_I_ SEOmE_

! TS mg/kg aiU/k g egJ'kg i9/kg ig/kg
SO(; euqoEe ta13HllO_,5O i1SI 1016_ Ial511016o !a1514_D5_ SL'_OI04,_

FIELO __mtS

7'.9 7 9 7'.1 7.1 7.1
Conduct ivi ty (mS/m) 0.81 0.81 0.613 0.68 0.68
Temperature (C)
r_q_:h (f t ) 1 1 I I 1

JUIALYTES

AD_mlu 21300 j 1_ J
Mr;tmmny 11.0 tam 11.0 uiArS4_i c - - -

Barium _ J Z12 J
k-_yllium Z.] E Z.l E

rrs, Cadmium 1.6 1.&
_o CaLcium 38200 69200

ChramLi 42.0 _.0
C_rmlitm+6 29.5 J
Coba! t I0.0 II 9. _ ;

copper 70.0 so.0 i
iron ZfI_O0 Z3700
Lead _.0 l 16.G l
_itam 15500 E IU.OG E

292 ],_,T

_-,_r_ 0.13
mi_et &4.0 36.0
Potassium 5000 j
Selenium _..

Silver 28.0 J 9.0 a

Sodiui 858 8J 597 llJ
vanadium ,r,2.0 E _.G E
Zinc 293

IC Sot ids 54.8 54.8 70.3 tO.3 6_.0
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Table £-]. (conti_).

LU_LL T_ T_ 15t; T_ t_
1L()CA1I_ Sllik/15_ -_ 1JI/151F-OF T_$tl-Oll ldil_"l'SF-qD_ TaiHt,vtSF- 0,7
1TII_ OF _1101 DI_ _ DiSPOSII. g DI_III_.mlIIL _ lllglO_qk _ III_ IIOIB,

IUlIEI 1_11016 O A I_111_? D A I_11t_9 D t 115111J054It A 1_7 D 4
_xA 5_mB. o s sEnmmsto s si3_t o s sEnn_rr • s _L o 5

fiE_ qE_lllS
pm 7. _ 7.8 7.9 7.1 7.7
_t i vity (re&Ion) O.9Z 0.89 0.81 O_MI
1_ature (C)

Gross AL_ S.30E-4IO J Z 7+&OE_DO J Z 9._+00 J Z 3._ ,1 Z 6._ .s Z

Crass I_ta 1.50E_I I 2 1.81_+01 i I Z.9OE_ I Z 3.&OE+Ol J Z 7._ J 2

&!pka Emi:tt_
llm_tcw_mi 2_,,1 1.10E-_ J Z 1.50_+0_ J I 1.70E-01_ I Z 9.1H_-03 I Z &.OOE-O I 2

kla IEaa_tlt_rrl
, st_mtim - tot.t 5.ZO_+O_ J z 5.ZO_+O+ + z 3.mm+oo + 2 5.era-o+ + 2 Z.m+m + z

• -_ TTitim -3.O01E-OZ U I 3+00£-01 J 2 7.80E+01 U I 2.t-01 U I I.ZqD_DO I +j_
IFa%-it ter_

........._im + 137 &.&OE-qOlO J Z 1.71DIE*01 J Z 5.gOE+01 J Z 1._ J 2
Col_|t - 60 5.70E-01 J Z Z.1_1 + Z 1.00E*01 J Z 4._ J Z
Europium - 155 1.]M)E-01 J

- +>_ 1.110_-01 J Z 2._-0+ + 2
Po_a_si_ia- 41) 1.90E+01 l 1.00E*01 l Z. IOE+01 Z 1.110_+01 l _.00_+01 2

+. The DOI: co;us+ contains any data q.ml-:fier flags-
b. The ASL cotmm contains the amalytic+! _ level.
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DOE t_dau_rters E_*wirorio_al IIEL Survey Data _ OQta _ - June 1908 - tk, thod _idmtim Le_et I

Tab]e E-]. (tontine).

AREA T,_F T_F
L(_.AT ! Oil TAleI T.'.'.'.'.'.'.'.'.'.SF-07 TAII/TSF -_
TTP'E OF LOC_TI01i DISPOSAL POleD DI_L PONO
SAMPLE IJNBEI 11_1_11P,_!D A llS1ZO_ D A
NEOIA SOIL Q $ SOIL O S
UNITS pCil_ F L pCil9 [ L

FIELD I_ASUII_qENTS
p. 8.o
Conductivity (aS/an}
Temperature (C)
Depth (ft) 5 34)

Gross AlL.iL?ha 5.1OE*00 J 2 &.10E_OO J 2

Gross Beta &._ J 2 6.4dDE*O0 J 2

ALpha Emitters
Paerlclum - 241 1.50E-02 J 2 Z.IOE-OZ J Z

Beta Eta tiers

rrl Strontium - Total ..... 7.60E-01 J 2
, Tritium 8.00E-01 J Z Z.OOE-01 J Z

(Ja
Gamma FJ=i ttm

Cesima 137
Cobalt - 60
Europium- 155
nanganese - 54
Potassium - _ 1.40E_01 2 1.54_*01 Z

a. The OOf colum contain+ any data qualifier flags.
b. the _ cotton contains the analytical _ level.

5-18-93



DOE lt_rters Enviroruentat IMEL Survey Data S&A Data _t June 1988 - Methcx:l Validation Level B

Table E-1. (continued).

AREA TSF TSF TSF TSF TSF TSF TSF
LOCAT!1311 TAIIITSF -07' TXll/i _ - 07" TXll/T._dF- 07 TAII/TSF - 07 TAli/TSF -07 TAM/'TSF- 07' TXlllT SlF-07
TYPE OF LOCATIOII DISPOSAL POND Dl_l:_kL POND DISt_l_. POIID DISPOSAL POND DISPOSAL POND DI_PI:I_LL POND Ol_ POND
sJr_qREQUEST IIUIqBER 510 510 510 510 511 511 511
_LE II,_R i N51007"1B 111510082B 11151009_jA li1510106A IN511OT6A IN511049"A ! 11511054),A
lIED i A lgRTEll I,MTER I_TIER £1_TER SEDIME_ SEDINEIIT SIEDINEIIT
UNITS

I_2A

FIELD ME&SUREMENTS
IOit 9.3 9.5 8.7 8.7 7.1 7.9 7.?
Conduct i vi ty (i_/an) O. T6 O. 76 0.58 0.58 o.gz 0.81 0.68
Temperature (C) 18.0 18.0 18.0 18.0
Depth (ft) 1-5 1-5 1-5 I-5 1 1 1

TARGET COMPOt,gW)S
Ch[ oromethane .....................
Oromomethane .....................
Vinyl Chloride .....................
Chl oroethane .....................
14ethytm Chloride .....................

Acetone ......... 11 .........
Carbon Disulfide .....................
1,1 -O ichl oroethene .....................
1,1 -O i chi oroethane ......................

r_l 1,2-D i ch [oroethene (total) .....................
I

•-- Cht orofori .....................
O_ 1,2-Dichloroethane .....................

2-Butar_ne 10 R 10 R 10 I 10 R 15 R 19 R 15 R
1, I, 1-1r i ch toroethane .....................
Carbon Tetrachloride .....................

Vinyl Acetate 10 R 10 R 10 t 10 R .........
DroIodi ch[oromethane .....................
1.2-O i chlorol_ropane .......................
c|s- 1,3-P i ch_oropropene .....................
Trich [oroethene ......................

Di br oloch I oroIethane .....................
1,1,2- +rich t oroethane .....................
Benzel_e .....................
t tans- 1,3-D i ch I oropropene .....................
BroIoform ......................

4-Methyl -2- Pent anone .....................
2 - Hexar_a_e .....................
Tel rach l oroetheoe .....................
1, I, 2,2- tetrach loroethar_ .....................
Toluene .....................

Chl oro4_-ozer_ .....................
Ethy t benzene .....................
Styrer_ .....................
Xytene (totat) .....................

Di Iution Factor 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Total (Allo_=d) Hold Time 7(14)d 8(14)(I 8(14)<i 8(14)d 7(l&)d 7(14)cl 7(14:)d
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DOE Headquarters Enviromlental INEL Survey Data Silt Data Doe|sent June 1988 - ltethod Validation Level B

Table E-]. (continued).

TSF TSF TSF TSF
LOCAT!ON TAN/TSF -07 TAll/TSF- 07 TAli/TSF- 07 T/UI/TSF-07'
TYPE OF LOCATION DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND
SL_ REQUEST W,_BER 511 511 512 512
SJ_qPLENUN_R 11(51105_ II_lZ017A 11t51Z028_ l161ZO]QA
NED IA SEDIMENT SOIL SOIL SOJL
UNi T$ ug,/kg kg kg
SDG WJIq_R lH511050A , _l_TA I_7A l I1_'_ g

FIELD REASUREI_NTS
pH 7.1 7.7 8.0
Conductivity (mSlcm) 0.68
Temperattxre (£)
Depth (ft) 1 45 S 30

TARGET 130_POLmDS
Dito_=thane --- 25 UJ 24 u_ 29 UJ
Brom0aethane --- 25 UJ 24 UJ 2Q UJ
Vi-vyl c_lo_icle --- _ _ 24 UJ 29 UJ
chtoroethane - - - ZS tLI 24 UJ 29 UJ
Methylene Chloride --- 9 J 11 J 8 J

Acetone 18 25 UJ _ tLi 29 UJ
Carbon Disulfide --- 13 UJ 12 UJ 15 UJ
1,1-Oichloroethene .... 1]; UJ 12 LiJ 15 UJ
1,1-Oichtoroethar_ --- 13 UJ 12 U_ 15 UJ
1,2-Dichtoroethene (total) --- 13 LU 12 UJ 15 UJ

r,-, Chlorofom --- 18 J 13 J 17 J
, 1.2-Dichloroethane --- 115UJ 12 bJ 15 UJ

2-Butan0ne 16 It 2S It 24 I 29 II
--4 1,1.1-trichloroetl-.ane --- &3 J 12 J 18 J

Cartx_ Tetrac/tloride --- 13 UJ 12 UJ 15 UJ

Vinyl Acetate --- 25 UJ 2& UJ 29 UJ
iromodichtoromettUlne --- 13 UJ 12 UJ 15 UJ
l¢2-Oichloroprolxzne --- 13 UJ 12 UJ 15 UJ
cls-l,3-OichlorOl_roPme --- 13 U. 12 UJ 15 UJ
Trichloroe_ --- 13 UJ 12 UJ 15 UJ

Dibrcmochloromethane --- 13 UJ 12 UJ 15 UJ
1.1,2-Trichtoroethane --- 13 UJ 12 W 15 UJ
Benzene --- 13 LU 12 UJ 15 UJ
lrans-l,3-Dichlor_ --- 13 UJ 12 _ 15 UJ
Bromoform --- 1]; UJ 12 UJ 15 U.I

&-Rethyt-2-Pentanme --- ZS UJ 2& UJ 29UJ
2-l_(ano_ --- 25UJ _;V. UJ 2qU, I
Tetrachtoroethene --- 13 UJ 12 UJ 15 UJ
1,1,2,2-Zetrachtoroeth..--le --- 1.3 UJ 12 _ 15 UJ
Toluene --- 13 UJ 112 UJ 5 J

Chtorsdue_zene --- 13 U,i 12 UJ 15 UJ
Ethylbenzene --- 13 UJ 12 UJ 1S UJ
Styrene --- 13 tU IZ _ _
Xylene (total) --- 13 UJ 12 _ 15 Ikl

Di lut ion Factor 1.000 1.000 0.998 1._"
lolal (Allom_,.d)iloldtin 8(IA)d _(l&)cP _ l_mitadOAe lirll_l,]n$'t
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1989 TAN Hydrogeologic Investigation S&A Data Document July 1989

Table F-]. 1989 TAN hydrogeologicinvestigation-volatileorganic data.

AREA TSF TSF TSF TSF TSF TSF TSF
LOCATION DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND

TYPE OF LOCATION AUGER HOLE #3 AUGER HOLE #3 AUGER HOLE #31 AUGER HOLE #3 AUGER HOLE #3 AUGER HOLE #3_ AUGER HOLE #3
SAMPLE NUMBER TAGO389AOIA TAGO389BOIA TAGO389BOIB TAGO389BO2A TAGO389BO2ADL TAGO389BO2B 1 TAGO389COIA
MEDIA SOIL WATER/TCLP WATER/TCLP WATER/TCLP WATER/TCLP WATER/TCLP SOIL

UNITS ug/kg ug/L ug/L ug/L ug/L ug/L ug/kg
SDG NUMBER TAGEQ89001 TAGEQ89001 TAGEQ89001 TAGEQ89001 TAGEQ89001 TAGEQ89001 TAGEQ89001

FIELD MEASUREMENTS

Depth (ft) 0-2 5-7 5-7 5-7 5-7 5-7 I0-12

TARGET COMPOUNDS

Methylene Chloride --- 6 J 5 J 5 J 5 JD 5 J ---
Acetene --- 42 J 120 J 210 J 190 DJ 27 J ---
Carbon Disulfide .....................
1,1-Dichtoroethene .....................
1,1-Dichloroethane .....................

1,2-Dichloroethene_(totat) .....................
Chloroform .....................
1,2-Dichtoroethane .....................
2-Butanone .....................
1,1,1-Trichloroethane .....................

I

co Carbon Tetrachloride .....................
Vinyl Acetate .....................
Bromodich[oromethane .....................

1,2-Dichloropropane --- ..................
cis-1,3-Dichloropropene .....................

Trich[oroethene .....................
Dibromoch[oromethane .....................
1,1,2-Trichloroethane .....................
Benzene .....................
Trans-1,3-Dichloropropene .....................

Bromoform .....................
4-MethyL-2-Pentanone .....................
2-Hexanone .....................
Tetrach[oroethene .....................
1,1,2,2-Tetrachloroethane .....................

Toluene 15 3 J 2 J 2 J 2 JD 2 J 5
Isobutanot

Total (A[[owed) Hold Time 11(14)d 22(14)d* 22(14)d* 22(14)d* 23(14)d* 23(14)d* 11(14)d
Dilution Factor 1.000 1.000 1.000 1.000 2.000 1.000 1.000

I Sample was designated for metals analysis, but laboratory ran TCLP volatile organic analysis as well.
I0-3-92

NOTE: Table F-6, page F-Ig, summarizesali analyticalresults for samplingevent 4-subsurfaceinvestigation.



1989 TAN Hydrogeotogic Investigation S&A Data Document JuLy 1989

Table F-]. (continued).

AREA TSF TSF TSF TSF TSF TSF TSF
LOCATION DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND
TYPE OF LOCATION AUGER HOLE #3 AUGER HOLE #3 AUGER HOLE #3 AUGER HOLE #3 AUGER HOLE #4 AUGER HOLE #4 AUGER HOLE #4
SAMPLE NUMBER TAGO389CO2A TAGO389DOIA TAGO389EOIA TAGO389FOIA TAGO489AOIA TAGO489BOIA TAGO489BO2A
MEDIA SOIL SOIL SOIL SOIL SOIL WATER/TCLP SOIL
UNITS ug/kg ug/kg ug/kg ug/kg ug/kg ug/L ug/kg
SDG NUMBER TAGEQ89001 TAGEQ89001 TAGEQ89001 TAGEQ89001 TAGEQ89002 TAGEQ89002 TAGEQ89002

FIELD MEASUREMENTS

Depth (ft) I0-12 15-17 20-22 25-27 0-2 5-T 5-7

TARGET COMPOUNDS

MethyLene ChLoride ............... 57 J ---
Acetone 27 10 J 6 J ...... 95 ---
Carbon DisuLfide ..................... !
1.1-Dichtoroethene .....................
1,1-DichLoroethane ...............

1,2-Dichloroethene (total) .....................
Chloroform .........

--- _ ........

1,2-DichLoroethane .........

2-Butanone .....................
1,1,1-TrichLoroethane ............

i

4:. Carbon TetrachLoride .........

Vinyl Acetate .....................
BromodichLoromethane .....................
1,2-Dichtoropropane .....................
cis-1,3-Dichtoropropene .....................

TrichLoroethene .....................
DibromochLoromethane .....................
1,1,2-Trichloroethane ......... ......... ___

Benzene .........
......... ___

Trans-1,3-Dichtoropropene ......... ......... .__

Bromoform .....................
4-MethyL-2-Pentanone .........

2-Hexanone .....................
TetrachLoroethene ...... --- _ ..... .__

l,l,2,2-Tetrachloroethane ......................

ToLuene --- 1J --- 2 J 13 24 3 J
IsobutanoL

Total (Allowed) Hold Time 11(14)d 11(14)d 11(14)d 11(14)d 7(14)d 11(14)d 7(14)d
DiLution Factor 1.000 1.000 1.000 1.000 1.000 1.000 1.000
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Table F-]. {continued).

AREA TSF TSF TSF TSF TSF TSF TSF
LOCATION DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND
TYPE OF LOCATION AUGER HOLE #4 AUGER HOLE #4 AUGER HOLE #4 AUGERHOLE #4 AUGER HOLE #4 AUGERHOLE #4 AUGER HOLE ##5
SAMPLE NUMBER TAGO489COIA TAGO489DOIA TAGO489DO2A TAGO489EOIA TAGO489FOIA TAGO489JOIA TAGO589AOIA
MEDIA SOIL SOIL SOIL SOIL SOIL SOIL SOIL
UNITS ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg uglkg
SDG NUMBER TAGEQ89002 TAGEQ89002 TAGEQB9002 TAGEQ89002 TAGEO89002 TAGEQ89002 TAGEQ89001

FIELD MEASUREMENTS

Depth (ft) 10-12 15-17 15-IT 20-22 25-27 45-47 0-2

TARGET COMPOUNDS

Methylene ChLoride ......... 2 J ...... I J
Acetone ............ 8 J ......
Carbon Disulfide .....................
1,1-Dichtoroethene .....................
1,1-Dichtoroethane .....................

1,2-DichLoroethene (totaL) .....................
Chloroform .....................
1,2-DichLoroethane .....................
2-Butanone .....................
1,1,1-Trichtoroethane .....................

-n Carbon Tetrachtoride .....................I

m Vinyl Acetate .....................
Bromodich[oromethane .....................
1_2-DichLoropropane .....................
cls-1,3-Dichtoropropene .....................

TrichLoroethene .....................
Dibromochtoromethane .....................
1,1,2-TrichLoroethane .....................
Benzene .....................
Trans-1,3-Dichioropropepe .....................

Bromoform .....................
4-MethyL-2-Pentanone .....................
2-Hexanone .....................
TetrachLoroethene .....................
1,1,2,2-TetrachLoroethane .....................

Toluene 2 J 3 J ............ 17
IsobutanoL

Total (Allowed) HoLd Time 2(14)d 6(14)d 6(14)d 6(14)d 7(14)d 6(14)d 9(14)d
Di(ution Factor 1.000 1.000 1.000 1.000 1.000 1.000 1.000
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Tab]e F-1. (continued).

AREA TSF TSF ISF ISF TSF TSF TSF
LOCATION DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND DISF_)SAL POND
TYPE OF LOCATION AUGER HOLE #5 AUGER HOLE #5 AUGER HOLE #5 AUGER HOLE #5 AUGER HOtE #5 AUG_R HOLE #5 AUGER HOLE
SAMPLE _BER TAGO5_OIA TAGO589BOIADL TAGO58_OIA TA_89CO2A TAGOSROIA TA_589EOIA TAGOS_OIA
NEDI A tgATER/TCLP t,/ATER/TCL P SOl I SOIl SOl I SOIL SOlL
UNITS ug/L ug/L ug/kg ug/kg ug/kg ug/kg ug/kg
SDG NUMBER TAGEQ89001 TAGE089001 TAGEQ89001 TAGEO89001 TAGEO89001 TAGEO89001 TAGEQ89001

FIELD MEASUREMENTS

Depth (ft) 5-7 5-7 10-12 10-!2 15-17 20-22 50-52

TARGET COMPOUNDS

Methylene Chloride 78 J 41 DJ 4 J I J 2 J 2 J ---
Acetone 280 J 180 DJ ...............
Carbon Disulfide 5 J ..................
1,1-Dich[oroethene 5 J ..................
1 ,l-Dichloroethane 5 J ..................

1,2-D ichtoroethene_(tota[ ) 5 J ..................
Chloroform 5 J ..................
1,2-D i ch [oroethar_e 5 J ..................
2- Butanone 10 J ..................
1,1,1-Trichtoroethane 5 J ..................

-1-I
, Carbon Tetrachtoride 5 J ..................

o_ Vinyl Acetate 10 J ..................
Bromodich t oromethane 5 J ..................
1,2-D ich toropropane 5 J ..................
ci s- 1,3-D i ch [oropropene 5 J ..................

Tri chtoroethene 5 J ..................
Dibromoch Ioromethane 5 J ..................
I,I,2-Trich Ioroethane 5 J ..................
Benzene 5 J ..................
Trans-1,3-Dichtoropropene 5 J ..................

8romoform 5 J ..................
4-Methy[-2-Pentanone 10 J ..................
2- Hexanone 10 J ..................
Tet rach loroethene 5 J ...................
1,1,2,2-Tetrachloroethane 5 J ..................

Toluene 33 J 27 DJ --- Z J --- 3 J ---
I sobut ano t

Tota[ (At towed) Hold Time 18(14)d* 18(14)d* 10(14)d 9(14)d 10(14)d 9(14)d 8(14)d
Di [ut ion Factor 1.000 2.000 1.000 1.000 1.000 1.000 1.000
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Table F-]. (continued).

AREA TSF TSF TSF TSF TSF TSF TSF
LOCATION DISPOSAL _ DISPOSAL _ DISPOSAL POLIO DI_:zOStL POMD DISPOSAL PQBIO DI_L _ DISPOSAL
TYPE OF LOCATION AUGE.RHOLE #6 _R HOLE #6 AUGER Ig__E #6 AUGER _E #6 AUGERI_LE #6 MJGER HOLE _1_ _R ._E 116
SAMPLE Nt,.,I,_ER TAGO689AO1A TAG0689001A T_2A T_OIA T_IA TAGO689DO?.A T_OIA
MED l A SOI L WATER/TCLP SOl L SO[L SOl L SO[L SO[L
UNI TS ug/kg ug/L ug/k9 ugjk9 ugJkg ug_Ikg ug/kg
SDG _ER TAGEOB9001 TAGE089001 TAGEO89(]K_l TAGEOOgO01 TA(;;E089001 TAGE_I TAGIEOi_;N]01

FIELD M_ASLIRENEMTS
Depth (ft) 0-2 5-7 5-7 10-12 15-17 15-17 20-22

TARGET COMPOUNDS
MethyLene ChLoride --- 19 J ...............
Acetone --- 33 J ......... 7/, J I21) J
Carbon DisuLfide .......................
I,I-Dich{oroethef-e .....................
I,I-Dichtoroethane .....................

I, 2-D i ch Lor oet hene_( total ) .....................
Ch t oroform .....................
1,2-D ich Loroethane ....................
2-Butanorm .....................
1,1,1 -Tri ch t oroetharw ......................

-_ Carbon Tetrac_h [or ide ......................
' VirrtL Acetate .....................-.a

Bromodi ch [ oromethane ......................
1 ,Z-Dichtoropropar_ ......... 6 it .........
cis- 1, ]-D i ch I oroproperm ......................

Tr i chLoroethene .....................
O ibr(xaochLoromethzwte ......................
1,1, Z- t r i ch t oroet bane .....................
Benzene ......................
I tans- 1.3-D i chLoropropene .....................

Bromoforsn .....................
H-MethyL - Z- Pent anone ........................
2- Hexanor_ .......................
TetrachLoroethene .....................
1,1,2,2- TeLrac.h t oroethane .....................

t oI uer',e --- 4 J ...............
I so.Jr argo t 620 I

Total (AI lowed) HoLd Time 9(1H)d 18(14)d t 9(l&)d 10(1/,)d 9(14)d 9{l&)d 9(tH)d
Di [ut i on Factor 1.000 1 .O00 1 ._ 1 ._ 1.000 1.000 1 ._
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Table F-]. _continued).

AI__..A TSF TSF
LOCATliAI DI SPr_ POIID 01_
TYPE Of LOCATION AU(;Em IIK:XE al_ _ _E #7'
_E _R T_OIA TAGO_IA
_IA SOIL SOIL
ON| TS ug,f kg _j/kg

_R TAGEOSQO01 TAC_I

FZELD fqELgJEEteEUTS
I)epth (ft) Z5-27 6Z+_

T_T CONPOUI_$
methylenechLoric_ ......
Acetone .......
Ca_oon Disulfide ......
I, I +0 i cht oroethene .......
1,1 -Oic_hloroe_ .......

1, Z -O i cht oroethene (totat) ......
ChLoroform .......

1,2-oichtoroetm ......

1,1, I -TP +c_{oroethal_ .......-i-i
l

el) C.a+ tetr_ioride ......
Vinyl Acetate .......
llramodi dz 1orametPame ......

1,2-Oichtoraoropone ......
c is- 1,3-O Jdzl oropropene ......

Trichloroet_ ......
O ibromo_hlor_thar_ ......
1,1,2- Tr i chtoroetl_Ine .......
_P_r_teru_ .......

Ttans- 1.3-0 i c_t orapr_ ......

Bromofor_ ........

i,-met+ t - 2 - Pent as_one ......
2-14em.Tmne .......
Tet rac_toroetheme ......
1.1.2.2- tetrac_t oroethane ......

Tot+ .... Z +
l+_ml

Total (A,,i,o,,eed} Bold Time, 11(14_ IO(l_.]h_
Oitution Factor 1.0QO T.OOQ
10-3-92



Table F-Z. 1_ IM ,h3_l_lo_,ic investigti_i_latile o.?ic data. i ,11, i iii ,11 t i i,i i i i i +1 i i t,.....

2._ -Dimt+tl_-mm_+ ......... t+ I .........................
li+_oic ac_+ ....... _ I ..... _ I ...............
+.++Di+i_r_l ......... t.++I ......................

"_ + -l:__°+++mt+lm t ......... ++ I ..................I ......

10

2-+-++Tri+t_rmt .......... +: I ..................

++l+tr_i ........ ++ I ....................

+_-m+M+l+t_i+le + ++ + + ................. ++++
I_ s_2+E t+y_.yl +tmtat+ ....... :$ ; .....................

A +'+ +

1+-3-+. +
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II I [_lli i toll t i tllil i<
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tQ59 TAil __|o9i¢ Ir_tmSatimn _ _t_ _+x_ammr_ + _y _ _t_,_ L_ A

Table F-4. 1989 TANh__logic investi_t!on-volatile o_ics s_lmtal _ dat_-_DG TAG(_].

_A QC t $_ Q( Q[ K Ca[
LOCATIGId PlEIIiOP DISP_+JI_ _ Oi_ _ mrels Plm]Pl+J lt_+l_
TYPE _F LOCATIOie II1L_ +_it _£ 4_ SPICE +ln_ _|_ + • O++PEI

_DXA mmt_ sost. umwEm umbel U_rEt

uml t s _L , , _g ug/L _ _L

Acetonitr+te _.0 U g.$ V 8.0 U 82{_) 88(_) 7+3:_
J_crotein 6.0 U 7.0 U 6.0 U 7_(q;_) 7qP_+_) 5+_
A_Pftonitri te &.O U 5+O U &.O U _(_) 61(1Gt_) Z.OP.

D1 l_ +or. Factor I ._ + +_ 1.000 1+_ + +_
Percmt Ploisture ,Q.O

AP-_| CA| 1_) ltold t +_ |_i0)_1 10(tO)d
Tot._t (ALLowed) HoLd 1_ _Zll&)d t1(_)d

I0-5-9Z
"rl

|
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1909 1xa Xydroeeotoeic Investigation S[_ Pstl Boc, i_nt July 1909

Table F-5. 1989 TAN hydrogeologic investigation-ir_r_lanic data.

AREA 1Sl I SF I Sl 1._F 1_ 1SIF
LOCkltON Ot_L P4_ID DISPOSAL POliO DISPOSAL POliO OISPQSAL _ OtSPOSJULPOll) OISPQSAL
111_ (1HFLOCAIIOM AUGER IOLE 1113 _l IOLE #] JULId_MBOLE 83 AILI_ERMOLE dl_ _M GIE d;_ _i i0i.£ dP]
SAHPLE OHAHIBER TAGO]BVAO19 1A_0389001I 1/i_03L8_ 1A_389C01I I_ 1_11
HEb! A SOt L I CLP_IEI 10LP/',IASER SOIL SOil SOil

SDG ImJ/4OEI

f IELD MEASILI_MEIII$
(ft) 0-2 5-7 5-7' 10-12 tO-IZ 15-IT

TARGET C_S
At_iU 21000 211 -- - 18500 16_ 17500
;mt imony 24.0 | 24.0 I .......... ,enic s 6.3. 6.7. ,4.zs - ,7_4s
Oar i us Z91 I]50 1470 _9 Z_
Beryl [ Bum 3.0 ...... 3./. ].1 3.2

Caclmitie 1.8 3.0 I 5.0 1.0 1.0 1.1
Calcium 59300 £ 1020000 1099000 A2900 E 61_ £ 7:_JPQ0£
Chromium hS.7 ...... /,1.1 $5.3 37.3
C0batt 13.2 -..... 12.0 11.1 11.S
Copper 29.0 27.0 --- 26..5 25.4 2%.5

Iron 28000 134 68.0 I 24S_0 23300 24300
Lead 30.5 S ...... 26.4 S 26.7 S 26.0 S
Hagr_ium 145{)0 22900 2_SO0 I 13600 1_ 14_

--r, lqang_ese 445 369 433 1.57 426 473
' Hercory 0.09 6 0.24 ...... O.OS I 0.11 O

Hicke[ 4,9.7 20.0 B --- /0.7 39.3 1,0.3
Potassium 4610 B ....... 34,30 I 2880 I 2860 8
Selenium ............... 0.2_>6U
SiIvet ..................
SOdi_l 516 B 3980 B _ZgO I 45] I SOt. I 605 6

lhaLliun 1.1 611 ....... 0.36 II 0.22 BI 0.30
Vail, dim S0.3 15.0 B 17.0 I 59.0 5_).4 5_.2
Zinc 892 51.0 49.0 138 126 12.5

Z Sol ices 91.9 9]:2 9.$.6 87.0

1Brat (At to_ed) llold T i mel_ 2S(180)d 28(180)<I 28(I00)d 25(IB0)d 2_(100)d 2_(100)dIota[ (Allo_ed) Idold Time 25(1BO)d L,0(IB0)d 40(1BO)d 2_(1BO)d 25(1BO)d 25(1_)d
Iota[ (A[ lowed) Hold I ia_ c 11(26)d 20(Z6)d 20(ZB)d 11(2_)d 11(26)d I I(26_d
lotat (ktto_ed) Bold li_ a ZS(1BOId 28£180)d 28(18d)_ 25(180)d 25(I00)d 25(160)d
Total (XtloM_d) Hold Timee

a. ICP
b. FAXS
c. CVAAS
d. G_J._S
e. AS

10-16-92
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1989 1AM Hydrogeotogic Investigat+on SIA Diltll Oocuamt - July 1989

Table F-5. {continued).

AREA TSF I SF TSF lSF TSF ! SF
LOCATION DISPOSAL POLIO DISPOSAL POLIO DI_ POliO DISPOSAL POliO DISPOSAL POliO DISPOSAL POND
TYPE OF LOCAIIOM AUGER IIOIE #3 AIJI_II UOLE m] AIJ_il MOLE t+ AIJ_R IIOLE _ AIJI_il MOlE 84 AIJ6EII i4OLE J_
SAMPLE _R ]&G0389E010 1A60_F01B |_&01B 1_04890011 T__mil T_016
I_EDIA SOIL SOIL SOIL TCLP/I_IER SOIl. SOIL

TOG NUI_ER

FIELD MEASURENENTS
Depth (It) 20-22 25-27 0-2 5-7 5-7 10-12

1ARQET Ct_UItDS
Aluminum 1400 16700 _ 9_ 16100
Ant+morn, ...............
Arsenic 13.7 S "11.4 * 5.1 * 4.1 !1 17.3 $ 18.2
Barium 253 283 293 _ 260 356
Beryl [ ium 2.8 3.6 4.6 --- 3.6 ---

Cadmium 1.2 0.69 B 1.7 3.0 B 1.0 B 0.9P B
Calcium Z0700 E 19600 E 50500 725000 B3ZO0
C_romium 33.4 36.9 45.6 --- 33.8 44.4
Cobalt 10.8 11.7' 12.4 --- 11.7 13.8
Coppar 21.9 ZZ.3 27.3 --- 26.2 39.5

I ton 20700 ZSZO0 ZI_O0 685 24000
Lead 21.4 S 26.2 S 30.4 S 2.3 $ 29.2 S 23.6
_ium 13000 9230 14400 25800 B 14600

-n r.amnanese 495 48_ 345 129 501
' Mercury O.C_ B 0.21 0.05 B ...... 0.10 B

Nickel 34.7 36.9 48.8 --- 39.1 4r..6
Potassium 3010 O 2660 D 6010 1820 B 3160 B
Seleni_ ...... 0.26 at/ --- 0.63 !_ ---
Silver --- "................
Sodium 500 O 412 S 7Z3 8 4030 • 570 8

]hall Jura 0.21 BN 0.21 Bll 0.21 OH .........
Vaz'.audium 49.3 44_9, 54.7 15.0 H 56.8 51.9
Zinc 96.0 105- 201 49.0 118 126

Z Solids 88.2 85.1 90.6 90.3 61.7

Total (At Iouecl) Hold T imep. 25{180)d 25(180)d 13(180)d 16(100)d 13(100)d 38(100)d
lotai (Ai[ o_) Hold ! imeU _J(1B0)d 25( 1OO)d 13(100)d 16( IBO)d 13( lO0)d
Toral (kl l_._d) Hold ]ime c. 11(26)d 11(26)d 27(26)d 28(26)d 27(26)d 36{26_£P
Tetal (AI loued) Hold Timea Z5( 180)d Z5(lOO)d 13(180)d 16(180)d 13(180)d 38(180)d
Total (Atlo_md) ItoldTime e 26(12)d"

a. ICP
b. FAAS
c. U4_S
d. GFAAS
e. AS
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1989 TAN HydrogeoLogic Irrvestigation SLA Data D_cument July 1909

Table F-5. {continued).

AREA l SF l SF TSF l SF TSF ] SF
LOCATION DISPOSAL _ DISPOSAl_ POM) DISPOSAL POl) DISPOSAL POMD DI_ POND DISPOSAL POND
TYPE OF L_TIOM AUGERHOLE if4 _R HOLE t_ AUGER NOLE I_ JU_JGERIIOLE i_ AUGERHOLE Jr4 /alGER JI_LE 115
SAMPLEI_R TAGO489OO1B TAGO_8_1)0_ 1AGO4t_EOIB TAG_OTB TAG_BgJOIB T_AOIB
I_DIA SOIL SOIL SOiL SOIL SOIL SOIL

FIELU HEASUAEHENI$
Depth (It) 15-12 15-17 20-22 25-27 45-47 0-2

TARGET C_S
ALumir',,,.im 15900 19500 25700 31400 20700 16_
Ant iaux_ - - - :............. 0.69 _
Arsenic 13.4 S 16.4 S 11.6 S 6.6 S 8.8 + 8.5
Bar ium 256 :2_.1 2_ 338 3TO 230
Beryl |ium 3.2 4.5 5./_ 6.2 4.9 1.4

t
Cadmium '1.1 B 0.93 1,.5 0.86 O 0.94 O 0.02 O
Calcium TZO00 61600 88900 9_,_0 | 6720 O 6/.200 E
Chrcnium 32.6 38.2 53.2 63.0 41.2 39.0
_LZ 10.2 O 13.2 15.5 166 14.3 10.5
Copper 19.6 26.5 30.9 29.7 45.0 2][.4

Iron 23700 27500 34000 36800 28800 Z1
Levi 21.9 S 20.8 $ 1B.5 25.9 S 18.0 S 20.2 u

-1-1 Hagr_s iun 15L,,00 151_0 16900 11800 0990 O 1500
, I,.,.._ga_ese 488 620 776 620 696 388

"--" Mercury 0.09 il 0.11 --- 0.05 I 0.14 O.14

X i cket 35.6 &3.1 53.4 47.5 56.5 37.5
Potassicm 3870 3_0 4140 3000 II 2710 3510
Selenium 0.35 BU 0.36 0.22 .........
Si[ver ............ ---- 0.48 B
s_iuu 597e .56z s 545e 611 u _ s 5zo u

1ha! I iuu O. i7" Om 0.56 H O.37" _ O.,&O oaf 0.31 _lt 0.42 su
V_ium 52.6 50.1 76.7 70.8 56.7 55.6
Zinc 100 _112 +145 139 BT._ 11L,

Z Sot ids 86.9 6_.2 BS.0 B_.O _.1 92.0

Total (A l I owed) Bold Timp._ 12( 180 }d 12( lO0)d 12( 180)d 12( 180)<I 12( 180)d 8( lO0)d
1oral (AI [oMed) Hola I ime° 12( 100)d 12( lO0)d 12( 180)d 12(100)<I 12(100)d _ l_O)d
Iota[ (X[ toMe<l) llold Time c. 26(26)d 26_[26)d 26(26)<I 26(26)d 26(26)d 7(26)_
l oral (At [ owed) qold 1 jie ° 12( 1BO)d 12( 180)d 12( 180)d 12( 100)<I 12( T_O)d 0( 1_O_d
1otat (ALLoued)Rotd 1i_ e

a. ICP
b. FAAS
c. L'_/AAS
d. GFAAS
e. AS

I0-16-92



1989 TAN tlydrogeologjc Investigation SEA Data Document July 1989

Table F-5. (continued).

AREA TSF TSF ]SF TSF TSF TSF
LOCATION DtSPOSAL POND DI SPOSAL POND "0l SPOSAL PONO DISPOSAL _ DISPOSAL POMD DI_AL FOND
IYPE OF LOCAIION AUGER iiOLE //5 AUGER ItOLE #5 AUGER IIOLE #5 AUGER IIOCE I_ MJC;ERIIOI.E _ AU_R IIOCE Jl_
SAMPLE NUHBER TAG0589B01B TAGO589C018 TAGOS89C026 TAGOS89001B l[AGOSO9EOlB TAG05B91(O18
REDI A TCLP/UATER SOlL SOlL SOIL SOIL SOl L
UNITS uglL mg/k
SDG NUMBER TAGEQ89001 TAGEQ89007 TAGEo_kt TAGEO89001mg/kg TAGE_? TAGE_t

F!ELD MEASUREMENTS

ITe-pt h (ft) 5-7 10-12 10-12 15-17 20-22 50-52

1ARGET COHPOUNDS

A I uminum 265 1]900 9980 14200 12700 8530
Antimony .... 1.1 BN 0.60 BM ...... 0.]3 gll
Arsenic 8.2 B 11.5 10.2 8.5 7.2 4.8 +
Bar i urn 1480 259 220 243 218 231
Bery| t ium - -- .1.2 0.90 B 1.4 1.0 1.8

Cadmium 4.0 B 0.78 B --- 0.93 B 0.85 B 0.91 B
Catclum 1110000 51100 E 46400 E 75800 E 66200 E 213000 E
Chromium - - - 33.9 27.8 38.5 35./, 21.3
Cobalt --- 10.1 8.7 8 10.5 B 8.7 B 6.8 B

Copper --- 21.3 16.4 19.8 15.8 21.6

iron 180 20700_ ; 6800 20400 18200 13700
Lead --- 1T.6 13.8 N 16.6 N 14.0 N 11.1

-n Magnesium 24700 B 11600 10600 B 14100 10600 7850 BI

_., Hanganese 455 411 352 457 451 1060
Hcrcury --- 0.14 0.12 0.52 0.11 0.08 B

Ni cket - - - 30.6 27.1 5.6.6 ]1.6 25.6
Pot ass ium - - - 2880 2190 3150 2/,50 1510
Selenium --- 0.43 BNtJ 0.56 BNN 0.4] BNIJ ......
Silver ...... 0.26 B 0.3] B 0._ B ---
Sodium 4590 B 469 B 446 B 596 B /,43 B 624 Bt

Thol l ium - -- ;--_: - ...........
Vanadium 17.0 8 50.9 42.4 55.0 47.2 30.4
Zinc 53.0 83._1 70.2 99.4 75.7 20.0

% Sol ids 83.4 86.6 84.9 88.2 78.7

Total (Allowed) Hold Time_ 24(180)d 8(180)d 7(180)d 8(180)d 8(180)d 14(180)d
Iota[ (At towed} Hold ; ime- 36(180)d 8( 180)d 7(180)d 8(180)8 8(180)d 14(180)d
Total (Allowed) Ilold 1!_ 16(26)d 7(26)d 6(26)d 7(26)d 7(26)d 28(26)d*
Total (At lowed) Itold 1 tme- 24(180)d 8(180)d 7(180)d 8(180)d 8(180)d 14(180)d
Total (ALLowed) IIoLd lime e

o. ICP
b. FAAS
c. CVAAS
d. GFAAS
e. AS

10-16-92
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Table F-5. (continued).

AREA TSF TSF TSF TSF TSF TSF
LOCATION DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND DISPOSAL POND
TYPE OF LOCATION AUGERttOLE #6 AUGER HOLE #6 AUGERHOLE #6 AUGERIIOLE #6 AUGER HOLE #6 AUGERtiOLE #6
SAMPLE NUMBER TAGO689AO1B TAGO689801B TAGO689BO2B TAGO689CO1B TAGO689DO1B TAG0689002B
HEDIA SOIL TCLP/WATER SOIL SOIL SOIL SOIL
UNllS mg/k ug/L
SDG NUMBER TAGE089007 TAGEO_ mg/k,AGEO8900_ TAGEO8_ ,AGEQ8_TAGE089001

FIELD MEASUREMENTS
IT6pth (_) 0-2 5-7 5-7 10-12 15-17 15-17

TARGET COMPOUNDS
Aluminum 22200 --- 22800 15300 14000
Antimony 0.49 BN --- 1.1BNW --- 0.48 Bgg ---
Arsenic 8.5 4.1B 6.7 7.2 11.6 10.5
Barium 278 1520 318 19LLQ 278 242

Beryllium 1.6 --- 1.7 _ 1.4 1.1B
Cadmium 1.3 4.0 B 1.5 6.2 B 0.97 0.91B
Catci_n 66000 E 1180000 61300 E ,--,_ 56700 E 71800 E
Chromium 51.9 --- 51.0 (,25_ 41.4 37.5
Cobalt 12.1 --- 12.8 &9_I" 10.1 11.7
Copper 27.6 --- 27.5 148 25.3 2].]

Iron 26900 58.0 B 27500 21700 21100
Lead 25.5 --- 22.2 g 21.0 19.5 N 20.8 N

-n Magnesium 15100 27800 B 14100 11800 13600I

Manganese 2260 567 660 472 546
Mercury 0.11 --- 0.08 B 0.12 B ......

Nickel 46.7 --- 47.2 240 37.5 39.5
Potassium 3790 B --- 3780 B 3360 2870
Selenium 0.60 BNU ......... 0.36 BNg 0.39 BNW
Silver 0.53 B --- 0.38 BU --- 0.37 B 0.82 B
Sodium 665 B 11100 757 B 493 B 482 B

Tha[[it_ 0.19 8g ...............
Vanadium 64.2 15.0 B 63.6 333 59.6 56.0
Zinc I58 ; 65.0 151 649 103 104

% Solids 88.2 83.1 81.0 80.8 81.8

Total (Allowed) Hold Time_ 7(180)d 23(180)d 7(180)d 7(180)d 7(180)d 7(180)d
Total (Allowed) Hold Time _ 7(180)d 35(180)d 7(180)d 7(180)d 7(180)d
Iota[ (Attowed) Hold lime_ 6(26)d 15(26)d 6(26)d 7(26)d 6(26)d 6(26)d
Total (Allowed) llold Time ° 7(180)d 23(180)d 7(180)d 7(180)d 7(180)d 7(180)d
To[at (Allowed) llold Time e 40(12)d*

a. ICP
b. FAAS
c. CVAAS
d. GFAAS
e. AS

10-16-92
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Table F-5. (continued).

AREA TSF TSF TSF
LOCATION DISPOSAL POND DISPOSAL POND DISPOSAL POt;D
]YPE OF LOCATION AUGUERIIOLE #6 AUGER IIOLE #6 AUGER HOLE 87
SAHPLE NUMBER TAGO689EO1B TAGO689FOIB TAGO789NOIB
MEDIA SOIL SOIL SOIL
UNITS Ik Ik
SDG NUMBER TAGEQSn_o0? TAGEQfm_o0? TAGEQSm99_?

FIELD NEASUREHENTS
Depth '(ft) 20-22 25-27 63-64

_...

TARGET COMPOUNDS
Aluminum 14600 21600 14000
Antimony 0.68 BH C.50 BN 0.51BH
Arsenic 8.3 9.4 5.6
Barium 216 !272 199

8ery[ [ ium 1.0 i_'6 0.81 B
Cadmium 1.0 _ .0 1.0
Calcium 78200 E 56700 E 119000 E
Chromium 39.7 49.2 29.8
Cobalt 11.5 14.7 9.3 B
Copper 21.1 29.7 24.7

|,,

Iron 19800 27000 16600
Lead 20.2 N 22.0 N 13.2 N
Magnesium 14400, 13800 10200 B

"n Manganese 447. 725 1110
' Mercury ---_ --- 0.09 B

Nicke[ 36.6 47.8 29.1
Potassium 3070 3660 2350
SeLenium --- 0.31BN ---
Silver 0.30 B 0.40 B ---
Sodium 493 B ;543 B 523 B

: i
Thallium --J _--- ---
Vanadium 55.0 65.4 36.4
Zinc 97.1 .120 47.8

% Sotids 85.1 81.9 77.8

Total (Atlowed) llo|d lime_ 7(180)d 7(180)d 6(180)d
lotal (Allowed) Hold Time" 7(180)d 7(180)d 6(180)d
Total (Allowed) Ilold lime_ 6(26)d 6(26)d 5(26)d
Total (Allowed) Iiold lime _ 7(180)d 7(180)d 6(180)d
Totol (Allowed) llold Time e

a. ICP
b. FAAS
c. CVAAS
d. GFAAS
e. AS

10-16-92



Table F-6. Summary of analyses.

Aua |yt ica I Hetlmds

Samp I e Gauma Gross

Ident if icat ion Appendix IX GOIO 8240 7410 1191 /421 /091 Spectroscopy Alpha/Beta AH-24 -cu-90._. 11-__33

Suhsurl ace Boreho le I

Invest Iqat io,/ 5 samples S 5 5 5 5 5 5 0 0
Boreho le 2

4 samp les 4 -'. 4 4 4 4 5 0

IB-IO ft
Interval) Za

Boreho le 3

5 samples S S S 5 S 5 S O

Boreho le 4

4 samples 4 4 4 4 4 4 5 0 0 0 _,
"1"1

' (B-IO It S

U:_ Interval) I

DOE Surface water

[nv tronmeuta ! 6 samples 6 6 6 6 0 6 6 6 6 6 6

Survey _ ISe(lImeut

6 samples 6 6 6 6 0 6 6 6 6 6 6

subsurface

3 sampies 3 3 3 3 0 3 3 3 3 3 3

Surface Sampling _Sur face
soi|s

for Closure L 3 samples 2 ! I l l I I 3 0 0 O O

( S samples S 0 S 5 5 5 0 0 0 0 0Background
l

_Samples

_A samples _ ]rip blauks 0 2 0 0 0 0 0 0 0 0 0

Rhlsate 2 0 Z Z 2 2 0 0 0 0 0

& Methods for Appendix IX constituents ere presented in the analytical methods section of EPA's Test Methods for Evaluating Solid

Waste, Physical Chemical Methods, 3rd Ed. SW-846, 1986.
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TSF Evaporation Pond S&A Data Document • Movezber 1989 - 14ethod Vatidation Lever B

TABLE G-l. TSF EVA_TION POND - ANALYSIS RESULTS FOR GANNA-ENITTIMG RADiOMUCLIDES

AREA TSF TSF TSF TSIF TSF
LOCATION POEIOBOTTOM POLIOBOTTON POND BOTTOM POND BOIIOIt POWOBOTTOM
TYPE OF LOCATION SURFACE SURFACE SIJRFACE SURFACE SURFACE
SAMPLEMUMBER TSFOIO1G TSFOIO2G TSFOIO3G TSF0104_ TSFOIOSG
MEDIA SEDIMENT D A SEDIMENT D A SEDIMENT D A StED|IqEMTD A SEDIMENT O A
UNITS pCi/g Q S pCi/g Q S i_ilg Q S pCi/g Q S pCi/g Q S
SDG NUMBER STCS01090 F L STCS01090 F L STCS01090 F L STCS01090 F L STCS01090 F L

F] ELD MEASUREMENTS
Depth (ft) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

Alpha Emitters
Radium - 226 3._ z 1.2 E+00 4 I._ ± .74 E_ 4 2.1_ _ .TI _ 4 2._ • .52 E+00 4

Gamma Emitters
Actinium-

(Thorium O_av) 1.3_ ± .16 E+00 4 9._-01 _ 1.5 E-01 4 I.|H _ .21 _ 4 1.03QE_ _ .14 E+O0 4
Bismuth - 214

(Radium Decay) 1.01E+00 + .19 E+O0 4 1.21E+00 ± .11 E+O0 4 1.15E+00 ± .13 E+O0 4 9.01E-01:1:1.3 E-01 4 1.00E+O0 ± .13 E+O0 4
Bismuth - 212

G') (Thorium Decay) 1.66E.m.00 :I: .37 E+00 4
' Cesium- 134

Cesium - 137 4._+01 , .33 E_I 4 1.40E_I t .I0 E+01 4 1.55_1 z .11 E+O1 4 2._1 z .17 E_I 4 9._ t .69 E+DO 4
Cobalt - 60 8._I J .62 E+01 4 1.1;qE+01± .08 E_I 4 1._E_I ± .10 E+01 4 I._I t .12 _I 4 7._E+00 z ._ E_ &
lead- 214

(Radium Decay) 5.97E-01 ± 1.5 E-01 4 1.28E+00 + .11 E+O0 4 1.19E+00 ± .11 E+O0 4 1._ z .12 E+O0 4 1.12E+_ ± .11 E+O0 4
Lead- 212

(Thorium Decay) 9._E-01 z 1.3 E-01 4 I._+00 ± .11 E+00 4 1.1_ t .10 E_00 4 1.12E_ ± .11 [_00 4 1.24E+00 z .11 E_ 4
Potassium - 40 1.2_+01 z .13 E+01 4 I._E+01 t .15 E+01 4 I._E_1 _ .17 E¢I 4 1.3_1 z .15 E¢1 4 1.7_I , .15 E+01 4
Protactinium-

(Hetastab[e)
Radium - 224

(Thorium Decay)
Tha[lium- 208

(Thorium Decay) 9.8_-01 ± 1.7 E-01 4 1.24E+00 x .13 E+00 4 1.09qE_ ± .13 E4_D0 4 1.01E_ z .14 E_ 4 1.06E_ z .12 E_ 4
Thorium-

a. The DQF cotum_ contains any data cluatifier ftags.
b. The ASL co[umn contains the ana(ytica[ support level.

2-15-93

NOTE: Table G-IO, page G-78, summarizes all analytical results for sampling event 5.



TSF Evaporation Pond Sgk Data D_m_at - Ilovezla_ 1969 - Method VaLidation Level B

TABL[ 5-1. TSF EVAPORATION POND - ANALYSIS RESULTS FOR GANMA-FJqlTTIMG _M)IOIFJOLIDIES (Continued)

AREA TSF TSF TSF TSF TSF
LOCATION PONt) 6OTTOH POMD BOTTOH P(NK) 0OTTOH POll) liO[IOM P(ID iiOTIOit
TYPE OF LOCATION SURFACE $URFA(3E SURFACE SUitlF/MCIE $URFA(3E
SAMPLE NtJHgER TSF0106G TSF0107G TSF0108G TSFQIOgG TSF01 I06
HEDIA SEDIMENT D A SEGINENT D A $1EOIMENTO A SI_llqENT O A SEDIMENT D A
UNITS pCi/g O S pCil9 O $ pCi/g O S pCilg O S I_i/g O S
SDG NUHGER STCS01090 F L STCS01090 F L STCSOIOQQ F L STCSOlO90 F L STCS01090 F L

Fl ELD MEASUREMENTS

Depth (ft) 0-0.5 0-0.5 0-0.5 0-6.5 6-0.5

Alpha Emitters
Radium - 2?6 2.?8E*00 z .24 E+O0 6 2.171/+00 z .31 E*O0 4 2.OtdE*O0 _ .65 E*O0 6 1.4_-_0 _z .&_ E*OQ 4 2.32E*00 z .22 E*O0 4

Gamma Emitters
Actinium- 226

(Thorium Decay) 1.21E*00 x .09 E+O0 4 9.99E-01 ± 1.1 E-01 4 9.06E-01 x 1.3 E-01 4 1.11E*00 a .l& E_N) & 1.18E*(N) z .09 E*O0 &
Bismuth - 214

(Radium Decay) 9.66E-01 , .71 E-01 4 8.9_E-01 ± .80 E-01 4 8.34)E-01 z .91 E-G1 4 Q.68E-61 _ 1.1 E-61 k 1.00[-qN) ± .07 _ 4
Bismuth - 212

_') {Thorium Decay} 1.44dE*00 ± .15 E*O0 4 1.10E*00 z .22 E+O0 4 0.42E-01 z 3.3 E-Ol & 1.46E+00 z .15 E*O0 4
Cesium- 134
CeSium - 117 4.17E+00 ± .]0 E*O0 4 9.Q_-01 ± .68 E-Ol 4 4.94_E*O0 z .37 E-Q0 4 ].07E'_Oi0 z ._ E*00 4 5.WdE-Ol z .45 E-Ol 4
Cobalt - 60 8.88E*00 z .63 E*O0 4 2.46E+00 _ ._8 ['+IX) 4 7.671E*00 x .56 E*O0 4 1.0eE*01 S .M E*O| & 1.054E*00 t .M E*O0 4
Lead- 214

(Radium Decay) 1.08E*00 ± .08 E*O0 4 9._BE-Ol ± .81 E-01 4 9.klE'01 t .B6 E-G1 4 9.1_E-01 i .91 E-61 4 1.11E*00 z .M E*O0 k
Lead- 212

(Thorium Decay) 1.21E*00 ± .09 E*O0 6 1.05E_iO t .09 E*O0 6 9.954E-01 z 1.0 E-01 6 1._ s .11 E_4M) 6 ! .09E*O0 t .06 E*_ 4
Potassium - 40 1.69E*01 z .12 E*01 4 1.]9E*01 z .13 E*01 4 1.58E*01 , .1& E+01 4 1.2_E*01 _ .11 E*01 4 1.60E+01 z .12 E*01 4
Protactinium-

(14etastabt e)
Radium- 224

(Thorium Decay)
ThalLium -

(Thorium Decay) 1.11E*00 _ .04B EH30 4 9.77E-01 ± .94 E-01 4 9.12E-01 t 1.0 E-G1 4 I.OlE_010 x .11 _ 4 1.1_-44)0 _ .09 E_00 4
Thorium - 234 1.80E*00 _ ._ E_glO 4,

a. The DOF cotun_ contains any data qJalifier flags.
b. The ASL cotum_ contains the analytical s_.g_ort Level.

2-15-93



TSF Evaporation Pond 95t Data _t - Ilovader _ - Iletked Validation Leed I

TABL[ 5-1. TSF EVAPOPJ_TiOllP(ll) - AJiALTSIS RESULTS FOIl GJMIBIA-ENITTliOGiUIOI_IOE$ (ConTinued)

15F TSF T,_F TSF T_
LOCATION POliO BOTTON POiifDiIOTTON fibROIDBOI"TON _ _ OBmAE_|IDN
TYPE OF LOCATION SURFACE SURFACE SURFACE SUDdFJK:IE SIJDJCIE
SAMPLE NUHBER TSF0111G TSF011_ TSF011_ TSIFOlld_ tSF0_
HEDIA SF.DIIf_HT D A SE]I)I_ D A _EDIilEN| D X D_ D a SOIL D J
UNITS pCi/9 O S pCilg Q S pCi/g 0 S pCi/9 0 S _i/g 0 $
so(;LmeEe STCS01090F L STCS01090F L_ STCSOIOQO[ L STCS01_O[ L_ STCSmOQO[ L_

FIELD _IqENT$

Depth (ft) 0-0.5 0-0.5 6-0.5 0-0.5 0-0.3

ALpha Emitters
Radium - 226 1.96E+00 _ .19 E+O0 Z= 2.5_HE_O0 _ .34 E_)O & 2._ t .4_) E_K) & 2._ t .71 E410 & 2._IHE_O0 t .Z2 E_O0 &

Gamza Emitters
Actinium- 228

(Thorium Decay) 9.6fdE-Ol t .73 E-01 4 1.19E_Od} t .11 E_30 A t.Oa[-_O0 z .11 E*O0 & 1._ t .t6 _ & t.Z]IE_DO = ._ E_O0 &
BismuS_ - 214

(Radium Decay) 8.TOE-01 t .65 E-01 4 9.&gE-ot t .82 E-Or & 9._-01 = .84 E-01 4 t.02E*IDO _ .12 _ & t.051E_DO = .OB E_DO 4
Bisixtll - 212

o CThorJum Decay) 1.26E*00 z . 13 E*O0 4 9.9QE-01 z 1.8 E-or & 1._ t .3LZ E*QO & 1._ t .13 E4 4
Cesium- 134

Cesium - 117 6.]3E-01 _ .46 E-Ol 4 1.1L_E_O0 t .10 E_DO & 1.1_01 t .09 E_l 4 3./,2E_D1 _ ._ _ & 2.6_-01 t -_ E-01 &
CobaLt - 60 9.B2_E-01 t .71 E-01 L. 1.1LdE*O0 i .OQ E*QO 4 9.SLdE*O0 t .70 E-O0 & 6._ t .&7 L_DO &
Lead- 214

(Radicm Decay) 8.56E-01 z .65 E-01 4 9.15_-01 x .84 E-01 _ 9.67E-01 t .82 E-Q1 4 1.02E.tO0 _ .13 _I_ & 1._ z .09 EtO0
Lead- 212

(Thorium Decay) 1.01E*00 z .06 E+O0 _ 1.054E_OK)t .08 E_DO 4 1.09E_00 s .0_ E_ 4, 1.2_4E_00 s .1Z Lr_O0 & 1._10_ s .09 i_
Potassium - 40 1.IX, E*01 z .10 E*01 L, 1.6_dE*01 t .1] E*01 & 1.4J, E*01 t .12 E*01 L, 1_]2E*01 s .12 E*01 & 1.5][_01 z .11 E_I _,
Protactinium - 234

(14etastabte)
Radium- 224

(Thorizm Decay) 1.90E+(N) z .26 E_O0
That t ium-

(Thorium Decay) 9.06E-01 z .69 E-Ol 4 1.06E-GO _ .10 E*O0 & 1.071E*00 t .10 E+O0 & 9.&71E-01 s 1.2 E-01 4. 1.08E*00 s .08 E_O0 &
Thorium- 23,4 9.18E-01 z 1.8 E-Ol L,

a. The OOF cotuan contains any data qua!ifier flag=.
b. The ASL coium contains tSe analytical support leveL.

Z-15-93
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iSF Evilxxration Pond SIA Oata _ - Iovidar | - _ _idltin Ll_t4 I

TAll[ 6--1. TSF EVAFOIATIOI RI) - AilALYSI$ IESULTS FOBGMIII-BU_II5 IHDI_IOES (Sati_

ISF li'SaF I.SF _
LOI:ATIOH DIEPIE_iOlt AIIEA DI_ItlII _ DI___ISIOH lib IB_ lib litt_
TYPEOF LO£ATIOli _IilFIE UFIE HFtI:IE II II
SAaPLEanJae_t TmFOZO2_ TSFOZO:I_ t_ _ lrSF_
IIEOIA SOIL O A SOIL O A SOIL O A lfllllllt It A D_ t A
UNITS pCi/g 0 S p£i/g 0 S I_:i/g 0 S pCi/I • $ pl:ilg • $
so_mmeEe STCSO+OVO[ L_ STCSOSe_[ L S_CSOImO[ L_ s-msosoeo[ t_ svcsmow[ L

FI ELl) _A-_JTS
Depth (ft) 0-0.3 0-0.] fg_O._ 0-9 0-9

At_ _itt_rs
Radiui - 226 2.61E+00 t .Z3 E*O0 & 2.47_00 t .30 E_O 4 2._ s .27 E-_ & 1._ s -22 E_IO & 1.56E_00 s .1_ E_41B &

Gam_ Emitters
X_tinim- 228

(lhoritia Decay) 1._UK) z .10 E_K) 4 1._ t .11 E400 & 1.H 2 .09 £*00 & 9.OlDE-g_ s .7_ E-01 & 8+78E-01 m ._ E-,O_ &
BisllJ_ - Zl&

(F_diui _) I._E400 t .09 E_O0 4 1.10E_DO t .09 E_DO & 1.45E_00 I .10 i*O0 & 7._OE-01 s ._ i_ & 6._-_ s ._L_t-61
Bi_h - ZlZ

(Thorium I_) 1.&TE+00 t .13 E+O0 4 1._ z .Z_ E*O0 4, 1.$]E_ s .14, E*O0 _ 1.14,E_DI t .Itl _ 4, 9+_t1.-O1 := 1.Z l+_ 6
Cesium - 134 t.]IE-OZ t ._ E-0_

_r_ Cesi,-,, - 117 ].6.TdE-Ol _ .26 E-Ol & 2._ z .19 E-_ & _.14,E_ ,, ._ E-O1 _,,
bit - 60 3.I_E-01 s .3& E-01
Lead- 214

(Raditan Decay) 1.]_-_UIO _ .10 E_GO _ 1._ s .Oq E_DO 4 I.SSE_O I .11 E_O0 4_ t._dE-01 s .ST IE-Ot & 7.tuSE-_rl s ._ [-_ &
Lead- 212

Potassium - 40 1.06E_01 z .14 E_01 & 1.d_HE_01i .1] E_01 & 1._HE_D1 s .1] £_01 & 1._ s .11 _ & 1+_E_01 z ._ E_I &
Protact injure -

(Netastalble)
Radium- _2&

(Thoriui Decay) 1.1]E,4DOs .119E_ &
Thallium -

(Thorium Decay) 1.2EE_DO z .09 R 4 1.1TE_O0 t .10 E_O0 & I.ZZE_DO t .09 E_DO _, 9.1GE-OI s .72 IE-R 4 7.7_E-_ t -_ E-01 +
Thorium- _ S.]f_-_ t 1+9 l-_ &

a. The DOFco|ram contains any data qualifier flags.
b. ll_ _ cotum mains the analytical SUl_Ort lever.

2-15-9]



vsf Evalmr_tian Pond SIA _ Ikxxanmt - Ilnuember _ - necked tbl _i4n _ II

tMu[ s-l. TsF £VI/OIATIgl IOB - /llll_ll_lS iI£SJL|$ FI/t IIIII-fNITIII_ IIIIIIIIIID.IIIIs (lllllinild)

eOcAtlm _ssiOn _ _sam _ _ Pz_ _ _ l_; Pine
t_e oF LOCAt[OU SJASS) OSASED |IAsED IIIisBt _u_mD
sMn_ueuLmae_ tseOSm_ t_ T_ islaM, s vs_em_s
nEDIA so)meat D A seomeate A SmL • A SOIL• A _L • A
units pCilg 0 S pCilg • S pd:iiS0 S pCi/i O S _itS _ S

FIELD I_L_L_IEIr[S

Depth (ft) 10-11 10-11 _.8 ?_L$ S-6

AtidhaEmitters
Radium - 226 1.d_E_O0 = .]El [_O0 4 2_dDE*O0 • .2S E*O0 & 2.$7E,_0, .26 E_O_ & 1.2_q_4i0 • .6t i[_40 & Z*_ = .2S E_iiO

Gaim Emitters
Actinium- 228

(thoriu= Decay) 9.97E-01 x .76 E-01 4, 1.1_ _ .09 E_DO & 1.Z4dE*410z .10 E*O0 & 1._*llO s .1_ EeOD & 1.1_ = .1_ l_gl &
Bisauth - 21&

(Radium Decay) 8.$1£-01 s .66 E-01 & 9.9_E-01 t .7_ 1-01 & 9.[_E-01 s .T& 1-01 & 1.12E_ z ._ i_ & 1.05_-40 s .09 E-4iB &
Bismuth - 212

u') (Thorium Decay) 1.02E*00 = .155E*O0 4 1.29E*00 , .tZ H & 1.H s .W E*O0 & 1.H S .]PPH & 1.11E4 s .119H 4
, Cesium- 13/,

"_ (_SiUD - 137 S. 16E-0_ z I. 1 E-02 _,
Cobalt - 60
Lead- Zl_

(ILa_um Defray) 9.30E-01 t .b9 E-Or 4 1.H t .H E*O0 & 1.H s .OO E*O0 & 1.H s .10 H & 1.1_410 : .09 E*08 4_
Lead- 212

(Thorium Decay) 9._-01 t .73 E-Or & 1.2d_DO _ .09 _ 4; I._ _ .0_ L_O0 4 1.2S_ _ .1_1 IE_ & l.lt&_*O0, .0_ E-4DO
Potassium - 40 1.Z?E_01 t .10 E*Ol _ 1.dd_E_01t .12 N1 & 1.66E_BI t .12 E_4D1 & 1._K t .lI_ E_ 4, t.]_E_ t .1_ E_
Prot=t_niwm- Z_

(Met=ta_dLe)
Radium- 224

(Thorium Decay)
thalLium- Z_6

(Thorium _) 9.05E-01 , .71 E-01 _, 1._ t .09 E*O0 & 1.Z2E*O0 s .10 E*O0 & 1._ = .lS _ 4 t.leE_iO s .tO _ 4
Thorium - 23_

a. The D=F colum contains _ data qualifier flags.
b. 1_+ k_L colmm centaim the aralytical suppxt level.

2-15-93



IS_i Evaporation Pond $11AData Doumelt - _ 1909 - kdmd 1_didllim _ II

t01L( 6-1. t_F ev_tlol pole - uALtsls nsuLTs I_ M-EHITTIIIR IIDI_III£s (Glntim_

AREA TsF TsF T_F lsl TsF
LCCATIOII IHUET PIPE P01D DISI)_ NIILOH AIo totJOH IA _OH iA
TYPE OF LOcATIOH BIASED IIJk_D _TIc M 51TDIIIIC M sT_TI[ li
SANPL£ I ISIFO64)W.G TSFOTOIG TSF1]OtG |SFS_ TSF1]HD_
MEGIA SOIL D A SIED_ D & SOIL D A IL D & IL I &.
UNITS pCi/g 0 S IX:ill 0 $ p(:ilg 0 S pCilg • S IX:Ill 0 S
soG_ slcsomQo[ L_ slcsomeo[ L_ S1(SOIOQOf_L_ mcsmom[ L_ S__ F___

FIELD PI_DiT $

Depth (re) 5-6 O-Z 0-0.5 0-0.5 0-0.5

Alpha Emitters
Radiui - 226 2.12E*00 _ .21 E*O0 4 2.]GE_DO _ .2] E*O0 4 2.43E_DO _ .20 _ & 2.S_(_DO ± ._ E_DO &

Gamma Emitters
Actinium-

(ThoriLil Ot_y) !.QcJE_ 2 .Q6 E*O0 4 1._ _ .Q9 E*O0 4 1.Z4d_DO 2 .09 EadSO & 1.1_ ± .Q6 E*tDO &
gismaTh - Z14

(Radi,,ml)e_) 1.0FE*O0 t .06 E{ 4 1._ _ .liB[,401_ 4 1.11_ ¢ .06 _ 4 9..T_gE-@I2 ._ E-el &
_-) BisiJth - 212
' (Thoriui I)ecay) 1.11(_OK) _ .15 E*O0 4 1.31(_D0 t .1S E*O0 6 1.]lgE_DO t .11]1E_DO & 1.4dDE*O0 _ .16 E_DO 6
om Cesiui- 134

Cesium - 137 1.27E*02 t .Oq E_D2 4 6.&4HE-01 2 .49 E-01 4 6.05E-01 _ .&4 E-01 4 2._8E_00 _ .T8 E*O0 4
Cobalt - _) 7.67E*01 ± .55 E*01 4 1.]15E-01 _ .1_ E-01 & 5.$31E-01 s .41 E-@I &
Lead- 214

(Radium Decay) 1.13E*00 ± .06 E*(N) 4 1.0OEw4DO_ .06 E_ 4 1._ s .06 E_DO 4 Q.8_IE-01 ± .74 E-01 4
Lead - 21Z

(Thorium O_.ay) 1.Q/_*O0 _ .Q6 E*O0 4 1._ SL .Q9 E._)O 4 1.Z"-41[-_dDOs .09 (-_DO 4 1.ZIE,_O0± .OQ E_ 4
Potassium - /d) 1.4QE*01 t .11 E*01 4 3.071_0d) z 1.0 E*O0 4 1.50E*01 s .11 E-G1 4 1.7t_01 s .13 E*01 4 1.61E*01 x .1Z E*01 4
Protactinium -

(Metastable)
Radium- 224

lhattitm- Z_6

(Thoriui i)ecay) 1.0_*d)O ± .06 E*O0 4 1.0]E_ _ .08 E*O0 4 1.H z .09 E_DO 4 1.1_*00 t .06 E_DO &
thoci.-- - _ 9.gBE-@l _ 2.0 E-01 &

a. The _ cotum contains any data qualifier flags.
b. The ASL colum contains the analytical s_t level.

2-15-93
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TSF EvNxwation Pond _ Data Oocum_ - Iommber tgB9 - IleUmd Yal Jdlli_ Level II

IABL[ G-I. 19: [VtitlllAllOll P(I) - IlttLtSlS IE!tlLlS FOIl GIilIM-BIII"IIIG IMDIOIlUCLI_.S (_imaed)

AREA TSF lrSF TSlF lrSF lSF
kOCAT|OM O_FLOM ARF.A Ot/ERFLOWAiHEA OVERIFLI_M/MHEA Olllll:l.l_l _ 6NEIIFLa/ /ilEA
TYRE OF LOCATION SYSTMATIC _ SYSTIMTIC RANON SYSTIIATIC. D SYSllI_11C. Ilion STSllMklt(:
SJI_PLE iluqBER TSIFI]_iL_ TSFIJSO_ TSF131}6G T_HFll30_ ISiF 1]01_
ME]DIA SOIL D k SOIL O A SOIL t) A _L I) A _OIL D A
UNITS pCilg Q S pCi/g 0 S pCilg Q S IX:ill • S IX:Jig O S
so(; malER SitS01090 F_L STCS01090 F L STCS01090 F L SlrCdHOitIOPPOF L_. S1FCS81090 F L

FIELD lrcJL_LJEMENT$

Depth {ft) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

Aiplsa _mi tters
Radium - 226 2.6ZE*O0 t .26 E+O0 4 2.20E*00 _ .24 E*O0 4 2.17=_90 t ._1_ E*O0 4 2.00_4m = _6 E_DO 4 3.4_-_D0 z -34 E_)O 4

GammaEgi tters
Actinium- ZZ8

(TtmrhJ _) 1.1ZE_O z .Oq E_@ 4 1.2_ z .10 E*O0 & 1.05E_4_0 _ .09 E*(N) Z, 1.0g_M _ .Oq E*O0 4 1.29(-HM) ± .10 E_BO 4
Bisiz_ - 214

(Radium Decay) 9.14.E-01 t .72 E-01 4 9.72E-01 t .W E-G1 & 9.92E-01 t .81 E-01 I. 9.9_E-01 t .82 E-G1 4 1.0_-_0 t .OA E*O0 A
Ois_._h - 212G_

, (lborium Decay) 1.29E_00 z .1S E*O0 4 t./dl(-NM) t .24 E*O0 4 1.10E*00 z .Z3 EH)O 4 1.0_ z .ZO E*QO 4 t.50E*OQ z .16 E*I)O 4
¢o Cesium- 134

Cesiuu - 137 7.91E*00 z ._S E*O0 4 2.81E-01 t .27" E-01 4, 4.4_1E-_ z .39 E-01 4 S.2/dE-01 , .4_ E-01 & 4.76E*01 t .3_ E*01 4
Cobalt - 60 1.4J_HUK) ± .10 E*O0 4 3.55_E*00 t .26 E*O0 4 3.11E-01 _ .31 E-01 4 1.Z_E*O0 t .10 E_IO 4
Lead- 214

(Raclicau Decay) 9.62E-01 _ .73 E-01 4 9._6E-01 z 38 E-01 4 1.15E*00 z .09 E_00 4 1.12E*00 t .09 E+O0 _ 1.16E*00 z .09 _ &
Lead- 212

(Thorium Decay) 1.25_r_30 z .10 E*O0 4 1._dE.O0 z .10 E*O0 4 1.14dE'DO z .09 E*O0 L. 1.19E-HIO _ .09 E*O0 & 1.31E+00 ± .10 E_ 4
Potassium - 40 1.6._*01 ± .12 E*01 4 1._dE*01 ± .1] E*01 4 I._4_E_)1 z .11 E-G1 4 1.6_*01 _ .1] E*01 4. 1.74JE*01 z .1] E*01 4
Protactiniui- 234

(Pletas_ai_t e)
Radium- 224

(thorium Decay) Z.Z6E*O0 z .32 E*O0 4 2.50E_:)0 z .Z8 [-HIO 4
Thai I ium - 20_

(Tboriui Decay) 1.08E_00 z .09 E*O0 4 1.19E_)0 z .10 E*O0 #. 1._ ± .09 E*(X) 4 I._ t .10 E*O0 & 1.]2E*00 _ .10 E*O0 4
lhoritm - 234 1.16E_DO z .Z6 E*O0 4

a. The OQF col= contains any data qualifier flags.
b. The ASL cottmm contains the analytical support level.

2-15-93



ISF E_:tim Pond _ i_t: _ - llovul::er 1989 - ne.luf W|id:tim L_el I

lAB[ 6-1. lg EVMqI_IIOI POll) - AIIIILTSi$BTS FOIlglqlil-EltlfllllG IUOIIIIgl.IE (Continual)

MW.A TSF T_F ISF T_F I_F
LOCAIIOII OIERFLO__ OI(:I_LOWAREA OIfJFLOU AREA OIEl_dll _ OIEIIFLOUAREA
TYPEOF LOCATICm SYSTt_TtC _ _tSl_AXtC _ SVSI_TIC _ S_Tt_XlC _ _Xt_ttC
SAIg'tE _ TSIF1]4)QG TSF1310G TSF1311G TSF1_12G TSF1313G
NEDIA SOIL O A SOIL O A SOIL O A SOIL D i SOIL O A
IJUils I_ilg o $ _ilg o $ I_ilg Q $ I_itg G s pcilg Q s
SIN;;_ STCS01090 F L $1CS0|090 F L S'lrCS01090F L S|CS010gOF L S/CS0|_,._ F L

FIELD .qEASMII_ENEMTS
Depth (ft) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

Alpha Emitters
Radium - 226 2.20E*00 z .30 E'_)O 4 2.51E*00 z .26 _ & 3._ x .SO E*O0 4 2.q6EeO0 _ .Sa E,_30 4 2._ t .23 (-_gO 4

Gam_ Emit ters
Actinium- 228

(Thorium Decay) 1.0?E_O0 ± .06 E*O0 4 1.14_E*00 ± .OQ E_O0 4 1.4_ *- .15 E*O0 4 1.12E+GO t .11 _ 4 1.18E._DOt .OQ E*O0 4
Bismuth - 214

(Raclicm Dec-y) 1.(ME,H)O z .OQ E*O0 4 1._ z .09 E,_O & 1.25E*00 t .13 E*O0 4 8./8E-01 J: .Tq_E-Or 4, 1.00E,*O0 * .glS E*O0 4,
Bisauth - 212

_._ (Tho¢ium Decay) 1.ZIE*O0 z .15 E*(N) 4 1._E_IO z .1F E*O0 4 1.34E*00 _ .16 E*O0 4,
Cesitm- 114

_" Cesium - 137 2.T2E-01 _ .23 E-01 4 4.2QE-01 _ .36 E-01 & 4.04dE-O! _ .48 E-01 4 Z.25E'_l _ .I_ E_Grl & 5.7/,4E-01 ± .44 E-01 &o Cobalt - 60 1._dE+O0 _ . 14 E*O0 4, 6.gt_.m*ta_)z .49 (-*OQ 4
Lead- 214

(Radium Decay) I. IOE*O0 z .08 E*O0 & 1.3V_E*O0_ . 14)E+O0 4 1.,r,44E-_O, . 14 E.H_) 4 I.O_,H_ _ .Oq E*O0 & 1.03E*O0, .08 E*O0 4
Lead- 212

(Thorium Decay) 1.1&E-H)O± .09 E*O0 4 1.19E*00 ± .10 E*E_ 4, 1.554E-HBOt .13 E*O0 4 1.0GE*O0 _ .09 E*O0 4 1.17E*00 ± .09 E_ 4
Potassium - 40 1.50E+01 z .11 E+OT & 1.5_E*0! z .1Z E*OI & 1.71BEll -* .17 E"*OI 4 1.3_E_rl I .11 E_I1 4 1.6_E*01 _ .1] E*01
Protactinium- 2_

(Metastable) ]._9_-HBO_ 1.4 E_BO &
Radium- 224

(lhorium Oecay)
Thallium- _r-_

(Thorium Decay) 1.0QE*O0 _ .08 E*O0 4 1.10E*-30 , .08 E_ 4 1.18E.HBO_ .13 E*(N) 4 1.17E-HBO_ .11 E_UO 4 1.0]E*O0 _ .OB E*O0 4
lhorium - 234 1.32_H)0 z .27 E*O0 4 6.41E-01 z 1.8 E-Of 4 1.22E*00 _ .29 E*O0 4

a. The DOFcolmm c+,--_tains any data qualifier flags.
b. The t_L cotum contains the analytical support level.

2-15-93
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TSF Ev-dl:x_ation Pond _ Data _ - Movember 1989 - Method Validmtian Level D

TABL[ 6-1. TSF EVAIMUTIOII POi) - AIAI.¥SiS R£WI.TS FOI GNIM-BIITTIM IMI(MI21MS (Continued)

/d_ TSF TSF TSF TSF T,_
LOCATION OVERFLOWAREA (M3FLOU _ OV_FLOU AREA _ AREA OMERFLQU/U_

OF LOCATIOII $YSTMATic RANDpl _llC lAiNI $YSTIplAT/C _ SYSTlalATIC _ $YSTRATIC
SMg_L£ _ TSF1314G TSIFI31SG TSF1316G TSI:'Ii317G TSF1]TSG
MB)|A SOIL D A SOIL O A SOIL D X _L O X SOIL D A
UNITS p(:i/g Q S pCilg O S pCi/g O S pCilg O S p(:i/g O S
SOG ijmF___lt STCSOIOQO F_L STCSOIOQOF _L STCSOIOQO F_.L_. STCSOIOQOF L ST(..._OtOQOF L_.

_IELD li:_15

Depth (ft) O-O.S 0-0.5 0-0.5 O-O.S 0-0.5

&tpha Emitters
Radium - 226 2.2_ t .22 E*O0 4 2.4_E_NI t .24 E_O0 4 4._ • .53 E_DO 4 2.671E_00 = .39 E_OO & 2.15E_DO t .20 E_30 4

Emitters
Actinium-

(lhoriun Dec=y) 1.11E+00 t .06 E+O0 4 1._ t .09 E*O0 4 1.15E+00 ± .13 E*O0 4 1.2_d_dOO _ .10 E_BO 4 1.05E+00 ± .M E_30 4
BismJt_ - 214

(Radium Decay) 1.=-1)E*00 _L .Og E*QO 4 1.071E-_0 t .M E+O0 4 1.1_ t .10 E*O0 4 1.1_ s .110 E*O0 & 9.1_E-01 s .70 E-OT &
Bismuth - 212

(Thorium Decay) 1.254E4_0 z .15 E*O0 4 1.2_-_D0 :t .14 E*O0 & 1._ J: .Z3 E*O0 4 1.49E*00 ± .17 E*O0 4I
Cesiuu- 134

•-'-" Cesium - 137' 7.5.T_-01 ,* .57 E-01 4 2._d[_ * .21 E-_DO a, 4.11E*01 • .29 E-q_)l 4 5.57E-01 ,t .4,6 E-01 4, 9.37E-01 ± .6Q E-61 4
Cobalt - 60 2.19E-01 t ._0 E-01 4 1.21(-_11 t .OQ E*01 4 t._-Ol t .2G E-Q1 4 1._E-Ol t .15 E-01 4
Lead- 214

(L_diul Oecay) 1.25E+QO ± .1)9 E*O0 4 1.1]E_DO ± .08 E*O0 I, 1.071E*(DQ ± .11 _ 4 1._dE_O0 t .10 (-_00 4 1.0_*00 _ .06 E*O0 4
Lead- 212

(Thorium Decay) 1.0_ ± -08 E*O0 4 I.]_E*O0 • .11 E*O0 • 1.1_ • .Oq E*O0 & 1.14HE*00 J .Oq E._OK) & 1.071E*_ ± .08 E*O0 &
Potassium - 40 1.57E-01 t .12 [_01 4 1._5E_4)1 t .13 [-_01 & 1.5_[_01 t .lZ E_01 t_ 1.6_E-61 t .13 _1 & 1._,5_E+01 t .11 E-G1 &
Prota_t injure-

(Pletastab[e)
Radium - 224,

(Thoriuu Oecay) 2.LY_E-_O x ._9 E*O0 &
that tiuu - 2CO

(Thorium Decay) 1.04_D0 ± .08 E_DO 4 1.1_ ± .09 [-_00 4 1.07E_00 t .11 E*O0 /, 1.00E+O0 t .09 [_dDO 4 1.00E_O0 t .06 E_OG 4,
Thorium - Z_ 8.L,1E-01 ± 1.9 E-01 4

a. The DOF coluia't contains any da_.a qualifier flags.
5. The _ col= contains the analytical SUlqX_t level.

2-15-?]



TSF Evaporation Pond S&A Data Document - November 1989 • Method Validation Level B

TAJ_ G-J. TSF EVAPORATION POND - AMALYSIS RESULTS FOR GANI4A-EHITTING RADIONUCLIDES (Continued)

AREA TSF TSF TSF TSF TSF
LOCATION OVERFLOWAREA OVERFLOWAREA OVERFLOWAREA OVERFLOWAREA OVERFLOWAREA
TYPE OF LOCATION SYSTNATIC RANDM SYSTMATIC RANDN SYSTNATIC RANDM SYSTNATIC RAMDIq SYSTNATIC RANDH
SAMPLE NUMBER TSF1319G TSF1320G TSF1321G TSF1322G TSF1323G
NEDIA SOIL O A SOIL D A SOIL 0 k SOIL U A SOIL D A
UNITS pCi/g O S pCi/g Q S pCi/g O S pCi/g 0 S pCi/g Q S
SOG NUMBER STCS01090 F L STCS01090 F L _TCS01090 e L STCS01090 F L STCS01090 F L

FIELD t4EASIJREf_'-ITS
Depth (ft) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

Emitters
Radium - 226 2.gqBdE+00* .27 E+O0 4 3.SERE+00 , .39 E+00 4 2.6_+00 , .24 E+O0 4 2.29E+00 _ ._ E+00 4 3.44E+00 ± ._ E+00 4

GammaFJi tters
Actinium- 228

(Thorium Decay) 1.26E+00 ± .10 E+O0 4 1.65E+00 ± .13 E+00 4 1.28E+00 ± .09 E+00 4 1.26E+00 ± .09 E+00 4 1.01E+00 ± .09 E+00 4
Bi smL_h - 214

(Radium Decay) 1.06E.00 ± .08 E+00 4 1.32E+00 ± .11 E+O0 4 1.27E+00 ± .09 E*00 4 1.14E+00 ± .08 E.00 4 9.73E-01 ± .76 E-01 4
Bismuth - 212

(Thorium Decay) 1.21E+00 ± .15 E+O0 4 1.41E+00 ± .22 E+00 4 1.42E+00 ± .13 E+00 4 1.26E+00 ± 12 E+00 4 1.15E+00 ± 18 E.00 4| "

Cesium- 134
r_ Cesium- 157 7.52E-01 ± .58 E-01 4 3.50E-01 ± .39 E-01 4 2.80E-01 ± .22 E-01 4 3.47E-01 ± .26 E-01 4 2.31E+01 ± .16 E+01 4

Cobalt - 60 1.18E+00 ± .09 E+O0 4 7.91E-01 ± .58 E-01 4 2.03E+01 ± .14 E+01 4
Lead- 214

(Radium Decay) 1.18E+00 ± .09 E+O0 4 1.44E+00 ± .11 E+00 4 1.33E+00 ± .10 E+00 4 1.25E+00 , .09 E+00 4 1.02E+00 ± .08 E+00 4
Lead- 212

(Thorium Decay) 1.17E*00 ± .09 E+00 4 1.57E+00 ± .13 E+00 4 1.30E+00 ± .09 E+00 4 1.27E+00 ± .10 E.00 4 1.05E+00 ± .08 E+00 4
Potassium - 40 1.64E+01 ± .13 E+01 4 2.11E+01 ± .17 E+01 4 1.75E+01 ± .13 E+01 4 1.76E+01 ± .13 E+01 4 1.40E+01 , .10 E+01 4
Protactinium- 234

(Netastabl e)
Radium- 224

(Thorium Decay)
ThalLium- 208

(Thorium Decay) 1.11E+00 ± ._ E+00 4 1.52E+00 ± .13 E+00 4 1.18E_ ± .09 E+O0 4 1.18E+00 ± .09 E+00 4 1.071_+00± .09 E+O0 4
Thorium - 234 1.01E+00 ± ._ E+O0 4 9.41E-0! ± 4.4 E-01 4 1.35E+00 ± .27 E+O0 4

a. The DQF column contains any data qualifier flags.
b. The ASL column contains the analytical support level.

2-15-93



TSF Evaporation Pond S&A Date Docueent • November 1989 • Method Validation Level B

TABLE 6-]. TSF E_VAPORATIOM_ - ANALYSIS RESULTS FOR GAHHA-EHITTJMG RADJOItUCLIDES (Continued)

AREA TSF TSF TSF TSF TSF
LOCATION OVERFLOWAREA OVERFLOWAREA OVERFLOMAREA OVERFLOWAREA OVERFLOMAREA
TYPE OF LOCATION SYSTHAT!C RAMDM SYSTHATI C RANDM SYSTHATI C RANDM SYSTHAT|C RAMDI4 SYSTMATl C RANDH
SAMPLE _e TSF1324G TSF1325G TSF1401G TSF1402G TSF1403G
MEDIA SOIL D A SOIL D A SEDIMENT D A SEDIHENT D A SEDIHENT D A
UNITS pCi/g Q S pCi/9 O S pCi/g Q S pCi/g Q S pCi/g O S

I_LICBER STCS01090 F L STCS01090 F L STCS0t090 F L STCS01090 F L STCS01090 F L

F]ELD NEASURBIENTS
Depth (ft) 0-0.5 0-0.5 10-11 10-11 10-11

ALpha Emitters
Radium - 226 2.40E+00 z .23 E.00 4 2.55E.00 ± .25 E+0Q 4 1.86E+00 ± .17 E+00 4 1.70E.00 _ .25 E.00 4 1.39E+00 ± .20 E+O0 4

GammaEmitters
Actinium- 228

(Thorium Decay) 1.24_E+00 t .09 E+00 4 1.22E+00 t .09 E+00 4 8.93E-01 t .67 E-01 4 9.T3E-01 t .TT E-01 4 9.4;rE-01 ± .77 E-01 4
SismL.'th - 214

(Radium Decay) 1.25E+00 ± .09 E+00 4 1.00E+00 t .08 E+00 4 7.71E-01 ± .58 E-01 4 7.95E-01 t .6] E-01 4 8.55E-01 z .69 E-01 4
6ismJr_ - 212

' (Thorium Decay) 1.35E*O0 * .1B E+00 4 1.32E+00 z .17 E+00 4 9.27E-01 t 1.3 E-01 4 9.01E-01 t 1.6 E-01 4 8.69E-01 z 1.5 E-01 4
¢_ Cesi_- 134

Cesium- 137 4.7_E-01 :i: .37 E-01 4 2.2_::_-01 s: .21 E-01 4
Cobalt - 60 8.08E-01 ± .61 E-Ol 4
Lead- 214

(Radium O_cay) 1.2._E*00 , .OQ E+O0 4 1.10E+00 z .08 E+O0 4 7.78E-01 ± .57 E-01 4 8.2t_E-01 J: .6] E-01 4 8.88E-01 t .67 E-01 4
Lead- 212

(Thorium Decay) 1.26E+00 t .10 E.00 4 1.19E.00 z .09 E+0O 4 8.50E-01 z .65 E-01 /+ 8.94E-01 z .66 E-01 4 9.55E-01 z .73 E-01 4
Potassium - 40 1.734E+01 t .13 E+Ol 4 1.68E*01 ± .13 E+01 4 1.28E+01 z .09 E+01 4 1.27E+01 t .10 E+01 4 1.29E+01 ± .10 E+01 4
Protactinium- Z]4

(14etastab[ e)
Radium- 224

(Thorium Decay) 2.77E*00 z .3_ E+O0 4
Thai [ ium-

(Thorium Decay) 1.19E+00 t .09 E+O0 4 1.16E+00 ± .09 E+O0 4 8.84E-01 z .67 E-01 4 9.74E-01 z .78 E-01 4 1.01E+00 ± .08 E+O0 4
Thorium - 254 9.20E-01 z 1.9 E-01 4

a. The IXIF cotuzn contains any data qualifier flags.
b. The ASL cotuzn contains the anatytica[ support LeveL.

2-15-93



TSF Evaporation Pond S&A Data Document - November 1989 • Method Validation Level B

TAaLE 6-1. TSF EVAPOUTIOR POND - ANALYSIS RESULTS FOR GAMMA-EMITTING RADIONUCLIDES (Continued)

TSF TSF TSF TSF TSF
LOCATION OVERFLOWAREA OVERFLOWAREA OVERFLOMAREA OVERFLOIdAREA OVERFLOWAREA
T_ OF LOCATION SYSTMATIC RANDM SYSTHATIC RANDM SYSTMATIC RANDM SYSTMATIC RANDM SYSTI4AT|C RANDM

_ TSF1404G TSF140_G TSF1406G TSFI_)TG TSF1408G
IqEDIA SEDIMENT D A SEDIMENT D A SEDIMENT D A SED|MENT D A SEDIMENT D A
IJiITS pCi/g 0 S pCi/g 0 S pCi/g O S pCi/g O S p(:i/g O S
50_ _R STCS01090 F L STCS01090 F L STCSGIOQO F L STCS01090 F L STCS01090 F L

FIELD _liTS
Depth (ft) 10-11 10-11 10-11 10-11 10-11

Alp hi tters
R_i_ - 226 1._ ± .16 E_ 4 2.17E+00 , .18 E+O0 4 1._+00 ± .16 E+O0 4 2.00E+O0 ± .17 E+O0 4 1.98_E+00± .19 E+O0 4

GammaEmitters
Actiniuu- 228

(Thorium Decay) 9.00E-01 ± .68 E-01 4 1.23E+00 t .09 E+O0 4 8.28E-01 ± .62 E-01 4 1.09E+QO z .08 E*O0 4 1.01E+00 ± .08 E+O0 4
Bisal_h - 214

(R_ium Decay) 7.6_5_E-01± .59 E-01 4 1.0(]NE_ ± .07 E+O0 4 7.25E-01 , .55 E-01 4 9.88E-01 ± .72 E-01 4 7.84E-01 ± .62 E-01 4
BismJrCh - 212

(Thccicm Decay) 9.90E-01 ± 1.3 E-01 4 1.34E+00 t .12 E+O0 4 1.03_E+00± .I0 E+O0 & 1.14E+00 ± .11 E+O0 4 9.4_E-01 t 1.3 E-01 4I

_-- Cesiuu- 134
C_sium- 137 1.343E-01 ± .14 E-01 4 2.89E-01 ± .25 E-01 4
Cobalt - 60
Lead- 214

(¢adium Decay) 6.89E-01 ± .66 E-01 4 1.06E+00 z .08 E+O0 4 7.53E-01 * .57 E-01 4 1.10E+00 , .08 E+O0 4 8.23E-01 z .62 E-01 4
Lead- 212

(Thorium Decay) 9.34E-01 I .70 E-01 4 1.30E+00 ± .09 E+O0 4 8.61E-01 t .73 E-01 4 1.12E+00 ± .08 E+O0 4 9.87E-01 ± .73 E-01 4
Potassi_ - 40 1.27E+01 _ .10 E_I 4 1.65E+01 z .12 E+01 4 1.20E_1 t .09 E+01 4 1._E+01 ± .10 E+01 4 1.35E+01 , .10 E+01 4
Protactinium- 234

(Metastabte)
Radium- 224

(Thorium Decay) 1.80E+O0 ± .28 E+O0 4
Thallium- 208

(Thorium Decay) 9.37E-01 ± .72 E-01 4 1.23E+00 ± .09 E+O0 4 8.46E-01 t .64 E-01 4 1.04E+00 • .08 E+O0 4 9.55E-01 t .74 E-01 4
Tl'_icum- Z]4 7.39E-01 ± 1.7 E-01 4

a. The OQF cotcmn contains any data qualifier flags.
b. The ASL colin= contains the analytical support Level.
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TSF Evaporation Pond S&A Data Document - November 1989 - Method Validation Level B

TAMJE 6-1. TSF EVAPOPJtTIOll POMD - ANALYSIS RESULTS FOR GAIql4A-EMITTIgG RADIONUCLIDES (Continued)

AJ_JL TSF TSF TSF TSF TSF
LOCATIOil OVERFLOWAREA OVERFLOMAREA OVERFLOWAREA OVERFLOMAREA OVERFLOMAREA
TTPE Of LOCATION SYSTHATIC RANOH SYSTHATIC RANDN SYSTIqATIC RANOH SYSTHATIC RAM_ SYSTHATIC RANOH
SSa_PLEIILIMB_ TSF140QG TSF1410G TSF1411G TSF1412G TSF a413G
PlEDIA SEDIgEMT O A SEDIIqENT O A SEDIMENT D A SlEDINENT D A SEDIHEMT D A
UBIIS pCi/g O S pCi/g Q S pCi/9 O S pCil9 O S pCi/g O S
SDG MLIPlBEB STCS01090 F L_ STCS0109O _FL STCS01090 F L STCS01090 _FL STCS01090 F L

FIELD MEA_MTS

D_pth (ft) 10-11 10-11 10-11 10-11 10-10.5

Aq_a Esitters
Radi,=- - 226 1.812E*00 ± .15 E+00 4 1.38E+00 z .14 E+00 4 1.83EH]0 ± .31 EH)0 4 2.IOE44)0 _ .23 E+O0 4 1.81E+00 ± 21 E*00 4

Gamma Emi tters
Actinium- 228

(Thorium Decay) 9.Q.T_-01 , .65 E-01 4 9.30E-01 ± .71 E-01 4 1.10E+00 x .09 E*00 4 9.59E-01 ± .81 E-01 4 1.12E+00 :z .09 E*00 4
Bismuth - 214

(Radht..m Decay) 7.74E-01 :z .57 E-01 4 8.5_E-01 ± .64 E-01 4 8.8_E-01 ± .7] E-01 4 8.53E-01 ± .70 E-01 4 9.72E-01 ± .79 E-01 4
_-_ Bismuth - 212
, (lhoriue Decay) 9.88E-01 ± .87 E-01 4 9.82E-01 ± 1.2 E-01 4 9.85E-01 ± 1.6 E-01 4 1.13E+00 _ .21 E+O0 4 1.43E+00 ± .19 E+O0 4

Cesi,.m- 134
Cesium - 137 4.38E-01 * .36 E-01 4
Cobett - 450
Lead- 214

(Radium Decay.) 8.10E-01 ± .59 E-01 4 0.23E-01 z .61 E-01 4 9.92E-01 ± .78 E-01 4 9.21E-01 :z .70 E-01 4 1.00E+O0 , .08 E+O0 4
Lead- 212

(Thorium Decay) 8.87E-01 ± .65 E-01 4 8.65E-01 ± .65 E-01 4 1.18E+00 ± .09 E+O0 4 9.70E-01 z .74 E-01 4 1.16E*00 ± .09 E+O0 4
Potassium - 40 1.]0E*01 z .09 E*01 4 1.15E+01 ± .09 E+01 4 1.47E*01 ± .11 E+01 4 1.18E+01 ± .10 E+01 4 1.Z_E+01 z .11 E*01 4
Protactinium-

(Metastab[e)
R_lim- 224

(Thorim Decay)
That t izm-

(Thorium Decay) 8.9_E-01 z ._ E-01 4 8.20E-01 ± .63 E-01 4 1.1_E+00 ± .09 E+00 4 9.1]E-01 z .77' E-01 4 1.05E+00 ± .10 E+00 4
Thorhm-

a. The IXZF cotmm contains any data qualifier flags.
b. The ASL totem contaim the analytical support ievet.
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TSF Evaporation Pond S&A Oata Oocuaont * November 1989 - Method VaLidation Level B

TitLE G-I. TSF EVAPOt_TIOII PoND - AMALYSIS RjE$1JLTSFOIl GAHI4A-EHITTING RADI_IDES (ContirUed)

AREA TSF TSF TSF TSF TSF
LOCATION OVE2FLOkf AREA OVERFLOMAREA OVERFLOMAREA OVERFLOklAREA OVERFLOMAREA
TYPE 0iF LOCATION SYSTIqATIC P_NOPI SYSTMATIC RANDH SYSTMATIC RANOI4 SYSTMATIC RAM[_ SYSTHATIC RAMDM
SAMPLE lUlEIt TSF1414G TSF1t,15G TSF1410G TSF1417G TSF1t,18G
IqF.DIA SEDIMENT O A SEOIMENT O A SEDIMENT O A SEDIMENT O A SEOIMENT O A
UNITS I_i/9 0 S I_i/9 0 S i_i/g O S i:_il9 0 S I_i/9 O S
SDG ImJMBER STCS01090 F L STCS01090 F L STCS0109_) F L STCS01090 F L STCS01090 F L

FIELD _HEIITS
Depth (ft) 10-11 10-11 10-11 10-11 10-11

Alpha Emitters
Radi,m - 226 1.55E+00 _ .16 E+O0 4 2.31E+00 ± .23 E+OO 4 1.48E,00 ± .14 E*O0 4 1.70E+00 _ .16 E+O0 4 2.Z_E+O0 ± .Z1 E+O0 4

GammaEmi tters
A,ctinitm- 228

(Thorium Decay) Q.65E-01 ± .74 E-01 4 1.11E+00 ± .08 E+O0 4 7.88E-01 ± .59 E-01 4 ?.TBE-01 ± .72 E-01 4 1.01E+00 , .08 E+O0 4
BismuTh - 214

(Lqcliua Decay) 9.03E-01 ± .68 E-01 4 9.61E-01 ± .70 E-01 4 7.31E-01 ± .55 E-01 4 7.79E-01 _ .58 E-01 4 9.01E-01 t..69 E-01 4
Bism,lth - 212

* (Thorium Decay) 1.10E+00 ± .14 E+O0 4 1.05E+00 ± .11 E+O0 4 6.90E-01 ± .90 E-01 4 9.t,,qE-01± 1.0 E-01 4 1.01E+00 s: .I] E+O0 4
_'_ Cesium- 134

Cesium- 137
Cobatt - 60
Lead- 214

(Radium Decay) 9.09E-01 x .70 E-01 4 1.0]E+O0 ± .08 E+O0 4 7.68E-01 ± .56 E-01 4 8.68E-01 t .64 E*01 4 8.80E-01 ± .66 E-01 4
Lead - 212

(Thori,-- Decay) 8.67E-01 x .69 E-01 4 1.15E*00 ± .08 E+O0 4 7.29E-01 _ .57 E-01 4 9.24E-01 _ .74 E-01 4 1.11E+00 ± .09 E+O0 4
Potassium - 40 1.37E+01 ± .10 E+01 4 1.51E+01 , .11 E+01 4 1.It, E+01 ± .08 E+01 4 1.31E+01 ± .10 E+01 4 1.]_E+01 ± .10 E+01 4
Protactinitm- 2.34

(Retastabte)
Radium - 224

(Thorium 9ecay) 2.05E+00 ± .31 E+O0 4
Thallium- 208

(Thorium Decay) 9.35E-01 t .71 E-01 4 1.09E+00 ± .OB E*O0 4 7.97E-01 t .61 E-01 4 8.St, E-01 ± .6_ E-01 4 9.8QE-01 ± .77 E-OI 4
Thorium - 234 6.W_E-Ol _ 1.3 E-01 4 1.01E+00 _: .20 E+O0 4

a. the DQF colum_ contains any data qualifier flags.
b. The ASL column contains the analytical support level.
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TSF Evaporation Pond SIA Data Document - November 1989 - Method VaLidation Level B

TJSLE G-]. TSF EVAPORATIOMPOMD - AM_LYSlS RESULTS FOR GA_qA-EMITTING IL4OIOIIUCLIDES (Continued)

TSF TSF TSF TSF TSF
LOCATION _RFLOI/ AREA OVERFLOWAF_ (NERFLOM AREA OVERFLOII AREA OVERFLOWAREA
TYPE OF LOCATION SYSTMATIC RAilIDM sYSTMATIC _ SYSTMAT|C RANDM SYSTNATIC RAMOM SYSTMAT|C::RANOH

NtJMBFJ TSF1419G TSF1420G TSF1421G TSF1422G TSF14_IG
HEDIA SEDIMENT D A SEDIMENT D A SEDIMENT D A SEDIMENT !) A SEDIMENT I) A
UNITS I_i/g Q S I_i/g 0 S i_i/g 0 3 I_i/g O S pCi/g Q S
s_ _ stcsoloQo F_L_ StCS01090E L_ stcs01090F_L_ stcs01090 F_L_ stcs01090F_L_

f IELD #qEA.SUREMEIt.":.,
Depth (f lr.) 10-11 10-11 10-11 10-11 10-11

All_ Emitters
Raditm - 226 1.80£+00 ± .15 E+O0 4 2.24E+00 _ .25 E.O0 4 1.66EHX) t .21 E+O0 4 2.09_00 _ .22 E+O0 4 1.79E+00 _ .15 E+O0 4

GammaEmi tters
Actinium- 228

(T_hml Decay'} 9.40E-01 ± .68 E-01 4 1.10E+00 ± .10 E+00 4 8.59E-01 ± .71 E-01 4 1.0Z,E+00 ± .08 E+00 4 9.4JSE-01 ± .69 E-01 4
Bismuth- 214

(Radium Oecay) 7.04E-01 ± .5! E-01 4 9.12E-01 ± .79 E-01 4 7.77E-01 ± .62 E-01 4 8.47E-01 ± .64 E-01 4 9.38£-01 ± .68 E-01 4
_-_ Bismuth - 212
' (Thorium Decay) 1.19E+00 ± .10 E+O0 4 9.45E-01 ± 2.0 E-01 4 9.95E-01 ± 1.5 E-01 4 1.07E.00 , .12 E+O0 4 1 13E+00 ± .10 E+O0 4

-,,,,,i Cesium- 134
Cesium - 137 9.63E-02 t .89 E-02 4
Cobalt - 60 1.13E-01 t .10 E-01 4
Lead- 214

(Radium Decay) 7.31E-01 ± .53 E-01 4 1.02E+00 ± .08 E+O0 4 7.56E-01 ± .60 E-01 4 8.70E-01 , .63 E-01 4 9.95E-01 ± .72 E-01 4
Lead- 212

(Thorium Decay) 9.38E-01 ± .68 E-01 4 1.29E+00 ± .10 E+O0 4 8.16E-01 ± .61 E-01 4 1.02E+00 ± .08 E+O0 4 9.44E-01 ± .69 E-01 4
Potassium - 40 1.2_E+01 ± .09 E+01 4 1.62E+01 ± .13 E+01 4 1.23E+01 ± .10 E+01 4 IJ_E+01:1:.10 E+01 4 1.29E+01 ± .09 E+01 4
Protactinium-

(Re±as±able)
I_dium- 224

(Thorium Decay)
ThaLlium- 208

(Thorium Decay) 9._JE-01 ± .68 E-01 4 1.15E+00 ± .10 E+00 4 9.40E-01 t .76 E-01 4 1.00E+00 = .07 E+00 4 9.33E-01 t .68 E-01 4
Thorium- 234

a. The DQF column contains any data qualifier flags.
b. The ASL column contains the analytical support level.
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TSF Evaporation Pond S&A Data D_t • NoveRber 1989 - Method VaLidation Level B

TABLE 6-1. TSF EVAP(_TIOII POND - MIALYSIS RESULTS FOR GANI_-ENITTING PJIDIOIIUCLIDES (Continued)

AREA TSF TSF TSF TSF TSF
LOEATION OVERFLOWAREA OVERFLOWAREA Dl TCH DI Tilt DI TCil
TYPE OF LOCATION SYSTIqATIC RAMDH SYSTMATIC RANI)M BIASED BIASED BIASED
SAFPLE _it TSF1424G TSF1425G TSF2101G TSF2102G TSF2103G
MEDIA SEDIMENT D A SEDIMEk_ D A SOIL/SEDIMENT D A SOIL/SEDIMENT D A SOIL/SEDIMENT D A
UNITS l:£i/g O S pCi/g O S pCi/g O S pCi/g O S pCi/g Q S
SOG NuIqBER STCSO10C_ F L STCS01090 F L STCS01090 F L STCS01090 F L STCSO10_} F L

FIELD _NTS

Depth (ft) 10-11 i0-11 0-0.3 0-0.3 0-0.5

Alpha Emitters
Radium - Z26 1.7"_*_ z .16 E+O0 4 2.12E+00 z .27 E_O0 4 1.50E+00 z .35 E+O0 4 2.23tE+00 :l: .33 E+O0 4 1.57E+00 j: .41 E.O0 4

Gami Emi tters
Actinium - 228

(Thorium Decay) 8.5_dE-01 z .6Z E-01 4 9.50E.01 ± .69 E+01 4 8.7_E-01 ± .95 E-01 4 7.Z_E-Ol _ .B5 E-D1 4 6.94_-01 ± 1.O E-01 4
Bismuth - 214

(Radium kay) 7.19E-01 ± .55 E-01 4 7.82E-01 ± .57 E-01 4 7.5ZE-01 ± ._B E-01 4 6.6kE-01 ± .61 E-01 4 5.8_E-01 t .60 E-01 4
BislJth - 212

(lhoriuu Decay) 1.08E+00 ± .13 E.O0 4 1.12E+00 ± .10 E+O0 4 9.70E-01 ± 2.4 E-01 4 1.11E+00 :t: .27 E+O0 4 1.06E+00 z .27 E+O0 4
= Cesium- 134

(x) Cesium- 137 1.57E+01 ± .11 E+01 4 1.74E.01 t .13 E+01 4 3.83E+01 ± .27 E+01 4
CobaLt - 60 8.27E_00 ± .59 E*O0 4 7.76E_00 z .56 E+O0 4 5.15E+00 ± .37 E+O0 4
Lead- 214

(Radium Decay) 7.5Z, E-01 ± .56 E-01 4 8.36E-01 ± .62 E-01 4 7'.72E-01 ± .6_ E-01 4 7.OTdE-01 ± .60 E-01 4 7.02E-0; ± .66 E-01 4
Lead- 212

(Thorim Decay) 8.26E-01 ± .63 E-01 4 9.60E-01 z .69 E-01 4 9.09E-01 :z .73 E-01 4 7.99E-01 :z .64 E-01 4 7.81E-01 ± .66 E-01 4
Pot=-_.sium - 4A3 1.17E+01 z .09 E.01 4 1.31E+01 ± .09 E.01 4 1.201E.01 ± .09 E.01 4 1.15E.01 ± .09 E+01 4 1.08E+01 z .09 E+01 4
Protactini=- 234

(Metastable)
Radium- 224

(Thorium Decay)
Thallium- 208

(Thorium Decay) 8.]7E-01 z .65 E-01 4 9.36E-01 t .69 E-01 4 1.01E+00 t .10 E+O0 4 8.11E-01 z .TT E-01 4 7.25E-01 z .77 E-01 4
Thoriua-

a. The _ column contains any data qualifier flags.
b. The ASL cot= contains the anaLyticaL support LeveL.
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TSF Evaporation Pond SLA Data D_t - November 1909 o Method VaLidation Level B

TABLE G-]. TSF EVAPOP_TIOH POliO - ANALYSIS RESULTS FOR GAJqMA-EMITTIIIG 8ADIQIIUCLIDES (Continued)

AREA TSF
LOcATlOIN 01TCH
TYPE OF LOCAT|OH BIASED

WJHBER TSF2104G
MEDIA SOIL/SEDIMENT D A
UNITS pCi/g Q S
S_G NLJIqIDER STCS01090 F L

F!ELD MEASUHtL:MENTS
Depth (ft) 0-0.5

Alpha Emitters
Radium - 226 1.21E+00 ± .29 E+O0 4

game Emitters
Actinium- 2.28

(Thorium Decay) 9.254E-01 ± .92 E-01 4
BismsCh - 214

(Radium Decay) 5.96E-01 ± .57 E-01 4
G') BisnJth - 212
o (Thorium Decay) 6.87E-01 ± 1.9 E-01 4

C_sium- 134
Cesium - 137 8.19E+00 ± .58 E+O0 4
£obatt - 60 9.51E+00 ± .68 E+O0 4
Lead- 214

(Radium Decay) 7.50E-01 ± .62 E-01 4
Lead- :)12

(Thorium Decay) 8.21E-01 ± .64 E-01 4
Potassium - 40 1.12E+01 ± .09 E+01 4
Protactinium- 234

(Met_stabte)
Radium- 224

(Thorium Decay)
That l ium - 208

(thorium Oecay) 7.84E-01 ± .76 E-01 4
Thorium-

a. The DOF column contains art/ data qualifier flags.
b. TI,_ kSL co[uz_ contains the analytical support Level.
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TSF Evaporption Pond SiA Data _t Novem/ber 1989 Rethocl Yaticbtion Level it

TAd]CE 6-2. TSF EVAFOP_TION POND - IMORGAIIIC DATA

AREA TSF TSF TSF TSF TSF TSF
LOCATION POliO BOTTOM POND BOTTOM POND BOTTOM POliO BOTTOR POliO IKII--TOR POliO OOTTOR
TYPE OF LOCJITIOM SURFACE SURFACE SURFACE SURFACE SURFACE SURFACE
SAMPLE NUPlBER TSFO101A TSFO101M TSFOll]_A TSFOIO2M TSFOIO_M TSFOIOL_I
IqED|& S4Ei)IMEMT SEDIMEI_ SEdiMENT StE3j|MEMT sEI_|MENT Si3_llqEMT
LIM1TS leg/kg mg/kg lil9/kg IIg/k9 llg/kg mg/kg
SDG MJPlGER TSFOlOIA TSFOIOIM TSFO101A TSFOIOIR TSFOIOIM TSFOIOIM

FIELD MEASURENEIITS
Depth _ft) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

ANALYTES
Aluminum 22100 22380 19000 22900 21500 22900:
Antimony 0.68 NR 18.4 LIN 0.57 NR 18.6 UN 15.5 UN 16.7 LIN
Arsenic 14.6 S --- 10.9 S 15.4 il ......
Bar i ua 293 358 237 301 262 298
Beryllium 1.9 2.1 1.5 2.1 1.9 2.1

Cadmiui 3.3 4.4 2.8 2.9 il 2.4 B Z.3 il
Calcium 88900 77500 65800 80500 73800
Chromium 58.4 74.5 41.8 69.2 55.4 61.1
CobaLt 12.8 15.0 11.6 13.3 _1.8 13.1

_'_ C(N:l)er 83.4 E 180 14.8 E 62.0 43.6 /,6.0I

o Cyanide --- 0.15 B
Iron 29100 J 27200 25200 J 28600 25400 28800
Lead 34.8 S 64.8 32.8 S 45.8 38.7 45.0
Ragnesiuu 17800 J 15600 14200 d 16500 14500 16400
Nanganese 492 389 454 425 310 395

Iq_cu_ 0.45 4.3 0.25 0.28 0.16 0.28
Nickel 46.3 49.3 38.9 /.7.8 /.2.0 45.4
Pot assi un 4560 4720 3Q00 4Tr0 4560 4550
SeLenium 1.2 BNSJ --- 0.31 Bl_ .........
Silver 22.1 28.5 5.6 J 30.9 22.1 13.1

Sodium 390 BEJ 363 B 259 BEJ 236 B 224 fl 193 il
Strontim 167 160 122 172 144 154
TballiuB --- 3].3 D --- ]].6 B 15.7 B 22.9 D
Tin 19.1 NR 18.0 UM 15.9 _ 18.1 UN 15.1 UII 16.3 Uli
Vanadium 74.2 77.3 62.5 83.1 74.1 7&.7

Zinc 257 609 204 187 164 190

Z Sol ids 54.3 49.2 63.7 61.2 65.3 56.4

Total (At Ioued) Bold Ti_ 32(180)d 55(180)d 31(180)d 55(180)d 55(180}cl 55(180)<!
Total (AI lowed) itold Time 2c'_-6)d 20(26)d 24(26)d 20(26)d 20(_6)d 20(26)d
Total (Allowed) Hold Tinte c 471,. ,80)d 46(180]ci
Total (Alloyed) Hold Time (I 13(14)d 12(14)d

a. I(:P
b. CVAAS
c. GFAAS
d. Cyanide
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TSF Evaporation Pond _ Data Docuaent - Novudber 1989 iletSod Validation Level II

TABU[ G-2. TSF EVAPORATIONPOliO- IiOOR_ANlCDATA (Continued)

TSF TSF TSF TSF TSF TSF
LOCATION PONDBOTTOM PONDBOTTOM POlO IOTTOM POlO _ POliOiIOTIOR Pal) BOTTOM
TYPEOf LOCAT[OII SURFACE SURFACE SURFACE SlJIlflI£3E S[1FAC3E SIJm:-ACE
SAMPLEIIJHOER TSFOIOrjM TSFOIOTM TSFOiOTM TSF01_ TSFOlOgR TSFG110R
PlEDIA SEDIRF_.arr SB)i_ SB)IOT SEOliEMT SEBIREIT _INEIN
UN| TS _k9 ag/kg mg/k9 IB/k9 mg_kg mg/kg
SDG1JNBER TSFOlO1[q TSFOIOIR TSFOIOlfl TSFOIO1R TSF01_ TSFOIOIR

FIELD NF_IkSIJItt_ENIS
Depth (t() 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

AMALYIES
Al_nLm 20900 17200 17400 16900 19300 16290
Puntim0ny 15.7 tim 15.2 Uil 16.3 ON 17.9 Oil 16.2 ON 15.8
Arsenic ......... 16.0 B --- 17.5 I
Barium 266 232 242 388 233 256
Beryl I iul 1.9 1.6 1.7 1.7 1.8 1.6

Cadmium 2.4 B 2.0 8 1.7 8 2.6 0 2.0 0 2.0 8
CaLcium 79400 67'200 71600 73900 76800 737100
Chromium 57.5 43.8 42.5 43.2 46.5 40.9
CobaLt 12.0 10.0 10./, 11.2 13.2 11.5
Copper 41.5 25.6 24.8 44.1 _).0 23.9|

_- Cyanide
Iron 26900 2"4L_OlO 23200 23000 26200 23900
Lead 49.0 42.1 35.6 39.7 44.3 43.5
JSagnesiun 15700 13900 13900 14300 14800 13800
Manganese 398 358 44O 515 296 5-_

Mercury 0.24 0.11 0.07 B 0.12 0.07 I 0.09 B
Uicket 4z,.6 37.6 45.2 46.9 45.5 37.5
Potassium _ 3490 3520 3560 Id)60
Selenium ..................
Si [vet 20.0 8.1 6.6 10.0 8-9 6.7

Sodium 2__8B 151 B 150 B 140 1 240 1 179 B
Stront ill 153 122 127 123 133 123
Thai [ ill 23.8 B 30.8 B 16.6 B 37.2 O 24.6 8 18.3 8
Tin 15.3 ON 14.8 ON 15.9 ON 17.5 ON 15.8 ON 15.4 ON
Vanadium 77.3 68.9 66.1 68.8 71.6 65.8

Zinc 174 121 1Z0 159 140 118

1_SoLids 6c_.4 71.0 76.5 77.0 73.3 78.7"

Total (Ai lowed) Bold Til_ 5S(180)d 55(180)d 54,(180)d _(l_O)d ._(l_))d 5L,(180)ci
Total (At Loved) l_Ld Ti_e _ 20(26)d 20(26)d 19(26)d 19(26)d 24(26)d 24(26)d
Total (Allowed) llold Timec
Total (Allowed) Ilold Tile a

a. lCP
b. CVAAS
c. GFAAS
d. Cyanide
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TSF Evaporation Pond SI_ Data Ooctment _ 1989 .ethod Votid.tion Level l

TABLEE-2. TSF EVAPOEATIOIIPOlO - IIIOIF.NILCDATA (Continued)

AREA TSF TSIF TSF TSF TS4F TSF
LOCATION POll) BOTTOH P(]W) IDOTTON DEPRESSIONMIEA i)i_IIESSLOB_ Di_IIE_IOII _ DEPI_SSIQN
TyPEOF LOCATlt_u SURFACE SURFACE SUIIFJI_E _J_dFACE SLIIFACE SURFACE
SAMPLEImJqB_ TSFOllllq TSFO112N TSFQ2OIH TSFQZQ2N TSFQ2(I_ TSFO2_.,.d'I
NEDIA SED]RENT SEDLMENT SOLL SOIL SOIL SOLL
UNITS nng/kg n,g/kg mg/kg mg/'l(g mg/kg _kg
METIIr]DVALIDATIONLEVEL
SDGIdLIMOEil TSFOIOTM TSFOIOIN TSFO201M TSFO2OIN TSFQ2Qm TSFO201N

FIELD W_4L_U2ERENTS
Depth (ft) 0-0.5 0.0.5 0-0.3 0-0.3 0-0.3 0-0.3

NMLYIES
Aluninum 18000 21700 20300 19600 22200 23800
Antimony 15.6 UN 16.1 Ul 18.7 118 18.9 i 18.6 t 18.7 IM
Arsenic 16.0 0 ...... 16.8 B ......
Barium 284 271 280 279 247 259
Beryl Lices 1.8 2.0 2.0 1.8 1.9 1.9

Cadmi_ 2.0 B 2.3 B 3.0 B 2.9 B 3.9 3.2 B
Calcium 77800 607(X) 63700 65800 _ 46000
Chrcmi,tm 43.0 48.1 47.2 46.3 50.7 52.9

b-J Cobalt 12.8 11.6 13.9 14.7 15.1 15.0
1 _ 23.2 27.4 31.1 29.2 48.0 28.6
r,.)
r.) Cyanide

Lton Z3900 28100 29400 27".300 28700 2911)I)
Lead 42.5 _0.0 ;8.3 56.9 53.0 51.2
Magnesium 143430 15000 12600 125)00 13400 13700
Mar_ 510 518 501 521 42.1 366

Iler--c_ry 0.07 B 0.06 B 0.19 0.08 DU O.OQBiJ 0.09 BU
Nickel 41.4 53.8 48.9 43.2 52.2 52.5
Potassitm _ 4890 3Q_ 3710 5580 5640
Seleniuu ...... 8.8 UJ 8.9 U.I 8.8 UJ 8.8 UJ
Silver 6.6 6.T 6.6 IJ 6.7 IIJ 7'.0 Ill 7.5 IJ

Sodiun 215 • 397 B 366 BJ 412 BJ 298 BJ 228 BJ
StronTium 134 110 126 128 91.6 94.5
ThattiLI 15.7 B --- 30.3 BJ --- 30.6 B.J ---
Tin 15.2 UN 15.7 UN 18.:) IJJ 18.4 _ 18.2 tUJ 18.2 JJJ

: Var_dicm 70.1 57.7 72.7 72.0 57.7 64.6

Zinc 114 180 153 139 214 189

% Solids 75.9 69.7 90.5 93.0 90.1 90.6

Total (AI lowed) Mold Time_ 5L,(180)d 54(180)d 21(180)d 21(180)(I 21(180)(I 21(180)d
Total (At Iov_d) Hold Tirol_ 24(26)d 24(26)d Z3(26)d 2](26)(I 23(26)d 2](26)(i
Total (Attoued) Ilotd Timec
Total (Alloued) kid Timecl

a. lIP
b. CVAAS
c. _FAAS
d. Cyanide
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TSF Evaporation Pond S&A Data Ooctment - November 1969 Hethod Validation Leve| B

TJmLE 5-2. TSF EVAPORATIONPOHD - INORGANIC DATA (Continued)

AREA TSF TSF TSF TSF TSF TSF
LOCATION DEPRESSION AREA I)_PI_SSIOII AREA OE]P_E_IOII AREA DF_PtESSION _ IMLIET PIPE ilILET PIPE
TYPEOf LOCAtioN SiAS_ StASEO IIASEO StAlED mtasEo sl_

JUIER YSFO301N TSFO._kO_N TSFt0(30]N T_ TSF06011Pl TSF0602R
14EDIA SEDIHENT SEDINEIIT SED|tt___BT SEOIRENT SOIL SOIL
uusTs mg/kg mg,_g u_g _ mO/kO meJkS
so_mmEt TSF0ZOm z_gn TS_OZOm TSF020m TSFOtOm TSFOIOm

FIELD IqF_/_IJIIBfdlTS
Depth (tt) .... 6-6.8 7.5-8.5

_YTES
Al-nim,m_ 16600 19200 15900 13600 10100 18800
Antimony 18.7 I 16.2 I 19.6 it 19.6 it 17.4 tin 17.6 Li
Arsenic ......... 17.2 B --- 38.6 0
Barium 231 292 256 207 155
6eryt I ium 1.7 1.6 1.4 1.5 1.0 1.6

Cadmium 1.8 6 1_6 6 9.7 B 2.3 II 1.& B 1.9 B
CaLcitm 61_ 79000 50000 66880 4S/A)O 67000
Chroii,_ 39.8 34.3 39.2 35.1 30.4 4A.9
C_tmlt 14.7 1Z.0 92.5 14.1 8.8 B 92.4

_._ _ 19.6 13.6 22.6 17.6 15.5 Z7.7
|

r_ Cyanide
_) Iron 23400 19100 22800 19900 17100 25360

Lead 36.1 B 27.3 B 29.5 B _.0 B 27.5 B 41.3
Ragnesium 105(N) 13000 11200 12700 9940 13200
Hanganese 482 569 414 412 331 507

Mercury 0.06 9U 0.07 OU 0.07 OU 0.06 DU 0.07 B 0.08 B
Nickel 40.9 36.0 37.0 33.7 27.5 52.3
Potassium 2550 1700 2860 Z410 1890 )700
Selenium 8.8 UJ 8.6 UJ 9.3 UJ 9.3 UJ ......
SiLver 6.3 ILJ 5.5 BILl 7.1 LI 6.6 ItJ 6.3 7.6

5_litm 900 B.I 123 BJ 284 BJ 231 IM 186 0 47.6 B
St ront iui 102 11_. 94.3 104 86.1 119
Tha|tium --- 36.3 BJ 29.3 BJ 35.1 _J 23.0 B 16.3 B
Tin 18.3 JltlJ 17.8 181J 19.3 m_ 19.3 It/J 17.0 _ 97.2 Lm
Vanadium 56.5 50.4 61.6 57.2 51.6 74.4

Zinc 106 83.7 98.4 91.5 71 .S 124

Z Sol ids 82.9 8S.3 61.0 8_.0 M.6 91.9

TotaL (Alloyed) kid Time.a 21(180)d 21(180)d 21(180)d 21(180)41 41(180)d 41(180)d
Total (Xi Loved) Nold Time° 23(26)d _(2_)d 2_(_)d Z_(_)d 11(26)d 11(26)d

Total (A|Lotmd) Bold Time_Total (Atlo_ed} No_d Time

8. lOP
b. L'_#dtS
c. _FAAS
d. (ya_ide

2-15-93



TSF Evaporation Pond SIA Data Dxuaent Hovember 1989 - P_thod Valfdotion Level B

TABLE G-2 TSF EVJUKIIIATIOH POliO - I_IC DAtA (Continued) Page 5 of 16

AREA TSF TSF TSF TSF TSF TSF
LOCATION INLET PIPE llIIL_i " PiPE IIffL.ETPIPE POND O[_ KQ£1OiOtJOm
TYPE OF LOCATIOII BIASB) BIASED BIASED BIASED 81ASB) BIASED

_ TSF060]R TSF_ TSF060/Jt TSF0701A TSF1201Pl TSF120"dq
Neo_a SO_L SO_L SOZL sEomeut SmL SO_L
UUI t s m_g mg/kg ms/k9 rag/ks _g mg/kg
SDG I_ TSFOIOtlq TSFOIOIN TSFOIOIA TSF_OIA TSFOIOlX TSFOIOIA

FIELD PEASIJEEAE_/S
5epLtt (ft) 5-6 5-6 5-6 0.2 0.0.4 0-0.4

AmALYTES
Atuluirua 16900 17600 9740 30000
Antiumny 17.6 UB 18.1 Li 5.0 OliJ 0.68 it
Ar,_aic 22.4 B 32.0 B 10.1 S 6.1 S
Barium Z35 241 9740 304
Beryl I ium 1.6 1.7 2.1 1.8

Cacfmicit 1.6 B 1.7 n 14.9 3.7
CaLcium 72000 71100 179000 37200
Chromium 41.8 43.0 150 63.4
Cobolt 11.7 11.3 11.0 • 15.7
Copper 21.7 22.8 936 E 32.6 E

G')
e Cyanide 2.9 ILl ---

lr'o,_ 23200 23500 38400 J 33600 J
Lead 38.5 33.0 0 210 30.0 S 55.4
L_j_esium 13700 13800 1,3500 J 15000 J
I_ 463 493 A90 38&

igercury 0.11 0.10 0.10 296 0.05 •
Nickel 38.2 39.3 _r8.2 54.0
Pot_,sium 3310 3/,.90 2150 7590
_lenium ...... 4.6 BSJ 0.62
Silver 7.3 7.4 166 7.2 J

Sodium 49.96 --- 1110 8EJ 273 EJ
St font ium 118 119 58.5 82.6
TIll t ium 25.3 B 37.6 8 ......
Tin 17.2 Li 17.6 _ 28.1 it 19.0 it
Warmdium 69.3 72.4 53.4 77.4

Zinc 116 113 _ 212

I_ Solids 88.5 87.7 87.7 31.3 92.2 92.2

Total (ALI_) _ld Ti_ a _1_ _1_ 1__ _(1_
Total (Atloued) _d Tile _ 8(26)d 8(26)d 8(26)d 13(26)ct 25(26)ci
Total (Alloued) Hold Time c 33(180)d 47(180)d
Total (At loued) Hold Timiea 12(14_! 13(14)d

a. lip
b. CVAAS
c. GFAAS
d. Cyanide

2-15-93
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1_F E_x)rution Pond SSA _ta 9mme_ - _ _ - eletbod VRLidstion _ II

E-2. I_F _wdPOtkl|Oli _ - lVOtrnMllC 9K1& iru_imedrl

1_F T_F 1SF TS_ TSF TSF

TYPEOF LOCATIGII BIASED II|ASEO IIIASED I1_ II|A_D II|ASED
m/IOEJt TSF121D_q TSFI20_iR TS_1204N TS_F1205N TSF'lZ0Lt TSF1207N

NEDIA SOIL SOIL SOIL SOIL SOIL SOIL
lilTS I_/I_I _ _ _ llO_..g ll_Iko
SOGIJNOLqt TSFOIO1A TSFOIOIA TSFOIO'LIL TSFOIOIA TSFG101A TSFOIOIA

FIELD IF_A_S
Depth (tt) 0-O.& 0-0.4 0-0.4 0-0.4 0-0.4 0-0.4

MI_TIE$
Ait_--iu 2d4d)O 26000 26100 29100 29700 2970O
Ant|stony 0.58 m 0.56 I 0.621 0.63 m 0.66 fir 0.67
_.rsenic 6.4 5 5.3 S 6.2 S 7.0 + 3.9 S 7.3 s
8ariun 285 270 292 293 303 313

t ium 1.8 1.7 1.8 1.F 1.8 1.8

Cadniun 3.0 2.8 2.7 2.9 2.8 3.1
Calcium 4:3600 38300 37400 36600 37_0 315300
Chremitan 55.5 54,.2 58.2 60.1 61.1 6t .5
Cobalt 13.6 133 15.0 14.8 12.9 17.2

_._ Colqx_ 29.9 E 30.7 E 32.3 E 32.7 E 34.0 E 33.6 E
|

r,a Cyanide .............. 0.26 • 0.27
(.n iron 31200 J 33000 J _ J 34500 J 344100 J 34600 J

Lead 28.1 *J 31.9 S 29.7 S 27.7 S 26.0 S 26.1 S
Ragnesius 14400 J 14400 J _ J 15100 J 15300 J 1_ J
Nm'lgause 413 416 3/,3 343 270 352

Rercury 0.115 • 0.05 • 0.06 • 0.05 • 0.0_ II O.OAB
II ick_l 50.2 54.4 54.9 56.4 57. 5 56.4
porto|us 6030 6+x70 6280 _ 7210 7160
Selenium 0.22 _ G.19 alSOJ 0.39 _ 0.35 ilSJ 0.21 _ 0.64 II_
Silver 6.0 J 5.8 J 6.0 J 7.1 J 5.4 J 5.5 J

Sod|us 23+. BF.J 223 IIEJ 244 ilEJ 257 DE,I 261 B,J 269 DEJ
Stront iun 91.& 83.8 86.1 81.8 87.5 88.7
ThaLLium ...................
Tin 16.2 It 15.6 i 17.3 Im 17.8 Nit 1LR_6M 16.7 I
Vanadiun 67.1 61.2 M.& 71.5 76.3 F&.4

Zinc 191 202 206 213 207 214

% Solids 92.2 92.3 92.1 92.6 92.4 92.]

Total (At lowed) Mold Time_ 32(180)d 32(_)d _(180)d 32(!811)d _180)d 32(180)d
Total (At Ioued) Bold Time" 25(L6)d 25(26)d 25(26)d 25(26)d 25(26)d 25(26)d
l_t tat Louecl) MOLdTimec 47(180_1 47(1_11_1 47(180_1 47(laI)_1 47(18)1d 47(1_1
Total (Alloued} mold T/me° 13(14)d 13(1_}d 13(14)ci I_I14}d I_16)clI 13(14)<I

a. lOP
b.
c. GFAAS
d. Cyanide
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TSF Evaporation Pond S&A Data Document November 1989 Method VoLidotion Level B

TABLE G-2. TSF EVAPORATION POND - INORGANIC DATA (Continued)

AREA TSF TSF TSF TSF TSIF TSlF
LOCATION BACKGROUND BACKGROUND BACKGROUMD O_ERFLGEIAREA OVEIEFLOMAREA OVEJFLOW
TYPE OF LOCATION BIASED BIASED BIASED SYSTRATIC RAMDR SYSTRATIC ILAIIDIt SYSTRATIC tLABOR
SAMPLE NUMBER TSF1208M TSF1209M TSF1210M TSF1301N TSIF13021t TSIF131)3FI
MEDIA SOIL SOIL SOIL SOIL SOIL SOIL
UN1TS mg/kg mg/kg mg/kg mmg/kg mm,,Jkg mmg/kg
SDG NUMBER TSFOIOIA TSFOIOIA TSFOIOIA TSF1301M TSF1301R TSF1303PI

FIELD MEASUREMENTS
Depth (ft) 0-0.4 0-0.4 0-0.4 0-0.5 0-0.5 0-0.5

ANALYTES

k t uminun 28400 27700 26600 24200 23100 21900
Antimony 0.66 NR 0.64 NR 0.66 NR 24.2 BNJ 23.7 UJ 18.8 mJJ
Arsenic 5.6 S 7.2 S 8.4 S 32.6 B 27.9 B 22.5 B
Barium 295 294 292 276 265 248
Beryl t ium 1.8 1.8 1.9 1.8 1.7 1.9

Cacknium 2.9 3.2 3.1 2.5 B 2.3 B 6.6
Ca i c i um 41000 43300 45500 56600 56800 50200
Chromium 59.3 59.6 55.8 53.4 50.4 49.2
Cobalt 15.0 14.9 15.9 14.6 14.1 4.6 B

_-_ Copper 32.6 E 32.1 E 31.7 E 29.2 26.9 36.9
I

Cyanide .........
Iron 33800 J 33400 J 33200 J 28000 26300 27700
Leg 26.4 S 28.6 S 30.5 S 43.9 43.0 53.3
Magnesium 15000 J 14800 J 14500 J 15200 14500 13100
Manganese 342 444 431 492 496 506

Mercury 0.06 B 0.07 B 0.07 B 0.06 BU 0.06 BU 0.10 B
Nickel 52.3 55.6 51.9 52.4 49.0 49.4
Potass i um 6780 6220 5810 6610 6050 5140
Selenium 0.20 UN+J 0.18 NSUJ 0.20 NSUJ ...... 14.9 BJ
Silver 5.3 J 5.2 J 4.5 J 8.3 8.3 8.2 tlJ

Sodium 302 BEJ 340 BEJ 283 BEJ 340 BJ 27.0 UJ ,. 80.6 BJ
Strontium 91.2 93.9 96.4 108 105 101
That [ium 1.0 _ ...............
Tin 18.5 NR 18.1 MR 15.5 MR 18.9 IIUJ 19.0 _ 18.3 laLl,l
Vanadium 71.9 69.3 69.8 68.3 67.9 63.9 EJ

Z ir¢ 208 205 196 177 161 191

% Sol ids 92.3 92.2 91.8 83.5 89.3 86.5

Total (At lowed) Hold Tim. a 32(180)d 32(180)d 32(180)d 57(180)d 57(180)d 25(180)d
Total (Allowed) Hold TimeD 25(26)d 25(26)d 25(26)d 20(26)d 20(26)d 18(26)d
Total (Allowed) HoLd Timec. 47(180)d 47(180)d 47(180)d
Total (Allowed) Hold Time a 13(14)d 13(14)d 13(14)d

a. ICP
b. CVAAS
c. GFAAS
d. Cyanide
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TSF Evaporation Pond S&A Data Document November 1989 Method Validation Level B

TABLE 6-2. TSF EVAPORATION POND - INORGANIC DATA (Continued)

AREA TSF TSF TSF TSF TSF TSF
LOCATION OVERFLOWAREA OVERFLOWAREA OVERFLOMAREA OVERFLOMAREA OVEIlFL(_I AREA OVEI_FLOMAREA
TYPE OF LOCATION SYSTMATIC RANDM SYSTRATIC RANDN SYSTRATIC RAMDM SYSTHATIC RAMDI4 SYSTHATIC RAg SYSTPlATIC IIAJ_
SAMPLE NUMBER TSF1304M TSF1305M TSF1306M TSF13071R TSF1308H TSF130gN
NEDl A SOlL SOl L SOl L SO! L SOIL SOlL
UNITS _/kg mg/kg _/kg mg/kg _/kg _kg
SDG NURBER TSF1303M TSF1303M TSF1301M TSF1301M TSF1303M TSF1303M

FIELD MEASUREMENTS
Depth (ft) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

AHALYTES
A[ umi_um 22200 22400 25100 25200 20300 20300
Antimony 20.2 BNJ 19.5 NUJ 24.9 BHJ 21.0 BMJ 19.4 NUJ 18.7
Arsenic --- 17.5 B 49.2 22.8 B ......
Bar ium 236 252 278 262 219
Beryl [ ium 2.0 2.0 1.8 1.7 1.9 2.0

Cadmium 4.2 4.8 2.1 B 2.4 B 4.0 4.0
CaIc i um 44600 40700 63000 49600 49600 45600
Chromium 51.0 48.5 54.2 53.4 48.8 44.7
Cobalt 12.0 15.1 14.5 14.5 15.5 7.2 B

Copper 30.0 28.8 27.4 28.6 40.6 27.6
I

ro Cyanide
""4 Iron 27000 29000 25800 27600 26100 26800

Lead 56.6 41.7 43.0 46.8 44.0 45.4
Magnesium 13200 12500 15000 14700 13000 12700
Manganese 290 ""_TJ ..v"_ 442 309 359

Mercury 0.12 0.05 B 0.06 BU 0.07 BIJ 0.29 0.05 B
Nickel 45.0 50.1 44.7 48.8 44.2 46.6
Pot ass i um 5410 5360 5920 6890 4370 4740
Selenium 42.2 BJ 32.8 BJ ...... 20.3 BJ 25.1 BJ
Silver 12.1 NJ 6.9 NJ 9.0 8.4 24.1 NJ 5.8 MJ

Sodium 181 BJ 27.1 UJ 26.4 UJ 35.5 BJ 160 BJ 66.7 BJ
StPontium 90.9 82.3 120 97.4 97.5 86.7
Thallium 16.7 BJ --- 24.1 BJ 24.6 BJ ......
Tin 19.0 NUJ 19.0 NUJ 18.5 NUJ 18.9 NUJ 19.0 MUJ 18.2 MUJ
Vanadium _.0 EJ 60.5 EJ 76.2 70.0 61.6 EJ 55.6 EJ

Zinc 184 193 154 175 190 174

% Sot ids 87.0 87.6 90.0 90.8 89.6 88.3

Total (Allowed) Hold Time.a 25(180)d 26(180)d 57(180)d 58(180)d 26(180)d 25(180)d
Total (Allowed) Hold TimeD 18(26)d 19(26)d 20(26)d 21(26)d 19(26)d 18(26)d
Total (AI lowed) Hold Timec.
Total (AI Lowed) Hold Timea

a. ICP
b. CVAAS
c. GFAAS
d. Cyani de
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TSF Evaporation Pond S&A Data Document November 1989 Method Validation Level B

TABLE G-2. TSF EVAPORATION POND - INORGANIC DATA (Continued)

AREA TSF TSF TSF TSF TSF TSF
LOCATION OVERFLOWAREA OVERFLOMAREA OVERFLOMAREA OVERFLOW AREA OVERFLOWAREA OVERFLOWAREA
TYPE OF LOCATION SYSTMATIC RAMDM SYSTMATIC RAMDM SYSTMATIC RANDM SYSTMATIC RANDM SYSTMATIC RANDM SYSTIqATIC RANDM
SAMPLE NUMBER TSF1310M TSF1311M TSF1312M TSF1313M TSF1314M TSF1315M
MEDIA SOIL SOIL SOIL SOIL SOIL SOIL
UNITS mg/kg mg/kg mg/kg mg/kg Ej/kg mg/kg
SDG NUMBER TSF 1301M TSF1303M TSF1303M TSF1303N TSFI301M TSFI303M

FIELD MEASUREMENTS
Depth (ft) 0-0.5 0-0.5 0-0.5 0-0.5 J-0.5 0-0.5

ANALYTES
A[umihum 23600 19200 19800 21000 25400 18200
Antimony 19.5 NR 19.5 NUJ 19.1 NUJ 18.3 BLIJ 27.0 BNJ 19.9 BNJ
Arsenic 14.2 B 15.8 B ...... 29.4 B 18.4 B
Bar i um 301 248 214 236 284 207
Beryl [ium 1.8 2.2 1.9 2.0 1.8 1.8

Cadmium 1.9 B 4.3 4.0 4.5 2.2 B 3.5 B
Ca t c i um 66100 56100 55000 39600 55800 49100
Chromi um 53.1 43.1 52.6 45.9 55.6 62.0
Cobatt 13.7 13.4 9.4 B 16.0 13.8 8.0 B

_._ Copper 26.8 25.8 82.3 29.2 28.0 25.6
I

r_ Cyani de
03 Iron 26400 25800 24700 27800 27800 24800

Lead 39.7 B 37.1 B 44.8 45.6 52.0 35.6 B
Magnesium 15300 12800 12000 12600 15100 12400
Manganese 515 539 222 371 492 317

Mercury --- 0.05 B 1.3 0.05 B 0.06 BU 0.08 B
Nicker 48.5 46.1 44.8 49.9 51.4 43.0
Potass ium 5600 4410 4690 5810 7210 4070
Setenium --- 19.0 BJ 9.0 UJ 38.6 BJ --- 30.3 BJ
Silver 8.6 5.6 BNJ 31.8 NJ 5.9 NJ 8.7 8.9 MJ

Sodium 331 BJ 140 BJ 26.6 UJ 107 BJ 113 BJ 114 BJ
Strontium 121 105 111 79.3 103 92.9
Thallium 31.5 BJ 24.4 BJ 16.6 BJ 18.9 BJ --- 21.5 BJ
Tin 19.0 NUJ 19.0 NUJ 18.7 NUJ 17.8 IIUJ 19.0 kIJJ 18.6 NUJ
Vanadium 77.1 58.7 EJ 57.9 EJ 56.1 EJ 73.4 55.1 EJ

Zinc 155 160 302 185 174 159

% Sot ids 88.8 90.3 86.4 88.0 89.6 90.7

Total (ALLowed) HoLd Time.a 57(180)d 26(180)d 26(180)d 26(180)d 57(180)d 26(180)d
Tota[ (At towed) Hotd TimeD 20(26)d 19(263d 19(26)d 19(26)d 20(26)d 19(26)d
Tota[ (A[{owed) Hold Timec
Tota[ (Attowed) Hotd 3iraa

a. 1CP
b. CVAAS
c. GFAAS
d. Cyanide
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TSF Evaporation Pond S&A Data Document November 1989 Method Validation Levet B

TABLE 6-2. TSF EVAPORATION POND - INORGANIC DATA (Continued)

AREA TSF TSF TSF TSF TSF TSF
LOCATION OVERFLOW/AREA OVERFLOWAREA OVERFLOMAREA OVERFLOMAREA OVERFLOWAREA OVERFLOWAREA
TYPE OF LOCATION SYSTMATIC RANDM SYSTMATIC RANDM SYSTMATIC RANDM SYSTHATIC RAMON SYSTNATIC _ SYSTMATIC RAMINI
SAMPLE NUMBER TSF1316M TSF1317M TSF1318M TSF1319M TSF1320M TSF1321M
MED]A SOl L SOlL SOl L SOIL SOIL SOl L
UN]TS mg/kg mg/kg mcj/kg mg/kg mcj/kg mg/kg
SDG NUMBER TSF1303M TSF1301M TSF1303H TSF1301N TSF1303_1 TSF1301M

F]ELD MEASUREMENTS
Depth (ft) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

ANALYTES
A[umihum 19900 24500 191O0 23800 23200 23800
Antimony 27.4 BNJ 21.4 BNJ 18.6 NUJ 23.8 BNJ 19.3 NUJ 22.2 BNJ
Arsenic --- 30.6 B --- 33.8 B --- 39.0 B
Barium 250 276 228 281 253 274
Beryl [ ium 1.8 1.9 1.9 1.9 2.0 1.9

Cadmium 5.2 2.6 B 4.P 2.7 B 4.6 2.3 B
Ca[ c ium 42700 55800 57200 62300 41900 55500
Chromium 59.7 53.1 43.0 53.7 50.0 ' 53.0
Cobalt 11.6 14.5 11.3 14.0 11.4 14.5

_._ Copper 197 28.0 25.0 27.1 27.1 28.0
I

no Cyanide
_o Iron 25200 27800 24700 27300 _8500 27800

Lead 69.9 50.8 42.8 41.3 56.8 42.5
Magnes ium 12600 14900 13000 15000 12800 14900
Manganese 240 450 428 539 423 502

Mercury 2.0 0.05 BU 0.05 B 0.06 BU 0.10 0.06 BLI
Nickel 46.9 50.4 40.5 49.6 50.0 49.8
Pot ass i um 4350 6300 4210 5390 5400 5880
Selenium 15.6 BJ --- 20.8 BJ --- 32.2 BJ ---
Silver 77.2 NJ 8.0 6.9 NJ 8.3 6.7 NJ 8.0

Sodium 26.7 UJ 374 BJ 25.9 UJ 150 BJ 113 BJ 152 BJ
Strontim 112 104 106 113 84.7 103
ThaLLium 23.6 BJ --- 17.0 BJ 35.2 BJ --- 16.5 BJ
Tin 18.7 NUJ 18.5 NUJ 18.2 NUJ 18.7 NUJ 18.8 NUJ 18.7 ICLIJ
Vanadium 61.2 EJ 68.3 59.6 EJ 71.8 62.9 EJ 68.9

Zinc 410 179 145 165 188 172

% Solids 83.5 84.8 91.2 88.2 88.9 90.9

Total (At towed) Hold Time.a 25(180)d 57(180)d 25(180)d 57(180)d 26(180)d 57(180)d
Total (At Lowed) HoLd Time D 18(26)d 20(26)d 18(26)d 20(26)d 19(26)d 20(26)d
TotaL (At towed) HoLd Time c.
TotaL (A[ lowed) HoLd Time a

a. ICP
b. CVAAS
c. GFAAS

d. Cyani de
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TSF Evaporation Pond SEA Data Document November 1989 Method Validation Level B

TABLE E-Z. TSF EVAPORATIOII POND - INORGANIC DATA (Continued)

AREA TSF TSF TSF TSF TSF TSF
LOCATION OVERFLOWAREA OVERFLOWAREA OVERFLOWAREA OVERFLOWAREA OVERFLOWAREA OVERFLOWAREA
TYPE OF LOCATION SYSTMATIC RANDM SYSTMATIC RANDM SYSTMATIC RANDN SYSTMATIC RAMDN SYSTMAT|C RAMDM SYSTNATIC RAlil)N
SAMPLE NUMBER TSF1322M TSF1323A TSF1324A TSF1325A TSF1401N TSF1402M
NEDI A SOI L SOI L SOI L SOlL SEDIMEMT SED| RENT
UN l TS mglkg ._j/kg nw:j/kg mglkg ig/kg mg/kg
_G NUMBER TSF1303M TSF1323A TSF13_A TSF13_A TSF130IM TSFI301M

FIELD MEASUREMENTS
Depth (ft) 0-0.5 0-0.5 0-0.5 0-0.5 10-11 10-11

ANALYTES
]_lumtn_mn 23300 19200 22900 231 DO 1964)0 18000
Antimony 24.5 BNJ 1.7 BNJ 2.0 BNJ 1.5 BNJ 18.6 e_ 19.0
Arsenic --- 7.5 S 5.4 S 5.3 S 24.4 I_ 46.8 B
Bar ium 257 246 264 263 293 277
Beryl [ Jura 1.9 1.7 2.0 1.9 1.5 1.2

Cadmium 5.7 3.1 3.0 2.7 2.1 B 1.5 B
CaI c i um 46200 60200 53500 51000 63700 50700
Chromium 51.5 60.5 EJ 49.7 J 50.4 J 47.2 41.8
Coba tt 11.8 16.4 17.7 16.4 13.8 12.5

Copper 27.5 123 27.6 29.0 5.7 22.8

, Cyanide 0.62 BJ 0.10 BJ 0.21 BJ
c_ Iron 28600 25I00 27700 27500 24900
0 Lead 45.2 43.3 S 30.1 S 29.6 S 33.7 B 34.1 B

Magnes i um 13000 13500 14500 14200 13300 12000
Manganese 460 237 477 486 451 420

Mercury 0.08 B 3.9 0.06 B 0.08 B --- 0.07 BU
Nickel 47.2 42.7 48.3 46.4 39.4 34.3
Pot ass ium 5920 399.0 6180 5690 4180 3530
Selenium 16.2 BJ 1.0 BN*SJ 0.39 BN*SJ 0.39 BN*SJ ......
Si[ver 7.4 NJ 37.6 7.7 7.0 9.0 8.6

Sodium 201 BJ 274 B 263 e 340 B 232 BJ 48.0 BJ
Strontium 92.7 118 100 98.7 121 100
Thallium --- 1.0 USN 0.94 USN 0.94 USM 22.4 BJ 19.0 BJ
Tin 18.9 XUJ 15.1 NR 18.6 NR 18.9 MR 18.1 iUJ 18.6 NUJ
Vanadium 67.8 EJ 65.1 EJ 60.B J 64.7 J 81.2 69.1

Zinc 180 381 175 169 112 91.7

% Solids 86.2 88.0 89.7 91.1 79.2 78.3

Total (At|owed) Hold Time.a 26(180)d 38(180)d 34(180)d 34(180)d 57(180)d 57(180)d
Total (Allowed) Hold TimeD 19(26)d 27(26)d _ 23(26)d 23(26)d 20(26)d 20(26)d
Total (AllY) Hold Timec 41(180)d 37(18_))d 37(180)d
Total (Allowed) Hold Time a 24(14)d* 20(14)d* 20(14)d*

a. 1CP
b. CVAAS
c. GFAAS
d. Cyanide
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TABLE G-2. TSF EVAPORATION POND - INORGANIC DATA (Continued)

AREA TSF TSF TSF TSF TSF TSF
LOCATION OVERFLOMAREA OVERFLOMAREA OVERFLOMAREA OVERFLOMAREA OVERFLOMAREA OVERFLOMAREA
TYPE OF LOC/.,TION SYSTNATIC RANDM SYSTMATIC RAMDM SYSTHATIC RAMDM SYSTNATIC RAMDM SYSTNATIC RAMDM SYSTNATIC
SAMPLE NUMBER TSF1403M TSF1404M TSF1405M TSF1406H TSF14071R TSF1408M
MED!A SEDI MENT SEDI HENT SED1HENT SED] NENT SEDINENT SEDINENT
UN]TS mcj/kg mglkg mg/kg mglkg mglkg mglkg
SDG NUMBER TSF1301M TSF13031,1 TSF1303M TSF1301M TSF1301M TSFI303H

F]ELD MEASUREMENTS
Depth (ft) 10-11 10-11 10-11 10-11 10-11 10-11

ANALYTES
A[urn1num 11200 13500 8800 18_00 18000 16800
Antimony 19.2 NR 19.3 NUJ 17.6 NUJ 19.6 NR 19.1 NR 19.5 NUJ
Arsenic 17.9 B ...... 34.9 B 29.2 B 20.4 B
Bar ium 197 202 165 275 276 241
Beryl t ium 1.0 1.8 1.0 1.5 1.4 1.5

Cadmium 1.1 B 3.6 B 2.2 B 1.7 B 1.9 B 3.4 B
Ca I c i tim 53600 72700 39000 76700 56500 51100
Chromium 33.9 34. I 26.2 44.2 42.4 38.7
Cobalt 10.7 9.4 B 6.5 r 11.8 10.9 13.1

_-_ Copper 16.6 19.1 12.7 23.3 24.3 24.7
l

Cyani de
_" iron 17700 20800 1/+800 23100 22800

Lead 29.8 B 32.9 B 22.7 B 33.9 B 37.5 B 37.9 B
Magnes i um 10900 13200 8720 15100 12800 11000
Manganese 343 468 287 476 459 495

Mercury 0.07 BU 0.138 B 0.05 B 0.05 BU 0.06 BU 0.09 B
Nickel 32.0 35.1 22.6 42.4 3_S.3 35.5
Pot assium 2300 2190 1610 3820 3570 2690
Selenium --- 35.7 BJ 8.3 UJ ...... 29.7 BJ
Silver 6.2 5.8 BNJ 4.5 BNJ 8.7 8.3 7.0 J

Sodium 42.0 BJ 159 BJ 168 BJ 52.8 BJ 123 BJ 218 BJ
Strontium 98.4 109 75.8 126 107 96.7
Thai t ium --- 34.3 BJ 17.4 BJ 18.9 BJ --- 21.6 BJ
Tin 18.8 NUJ 18.8 NUJ 17.2 NUJ 19.1 NUJ 18.6 NUJ 19.1 NUJ
Vanadium 58.2 54.9 EJ 43.8 EJ 74.9 71.6 62.8 EJ

Zinc 75.5 104 60.8 117 _.4 102

% Sol ids 86.0 _.4 85.0 78.9 81.5 80.9

Total (A[[_) Hold Time.a 58(180)d 25(180)d 25(180)d 58(180)d 58(180)d 25(180)d
Total (Atlowed) Hold TimeD 21(26)d 18(26)d 18(26)d 21(26)d 21(26)d 18(26)d
Total (Atto_) Hold Timec
Total (Atlo_) Hold TimeS

a. ICP
b. CVAAS
c. GFAAS
d. Cyani de
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TABLE G-Z. TSF EVAPORATION POND - INORGANXCDATA (Continued)

AREA TSF TSF TSF TSF TSF TSF
LOCATION OVERFLOMAREA OVERFLOWAREA OVERFLOWAREA OVERFLOWAREA OVERFLOMAREA OVERFLOWAREA
TYPE OF LOCATION SYSTMATIC RANDM SYSTMAT/C I_JU_DM SYSTMATIC RANDM SYSTMATIC R/UWOM SYSTNAT/C _ SYSTMATIC R_4JltDM
SAMPLE NUMBER TSF1409M TSF1410M TSF1411M TSF141_I TSF141]M TSF141_q
MED]A SED]MEHT SED!MENT SED]MENT SED]MENT SED[IqENT SlEDl HENT
UN] TS mglkg n_j/kg mglkg mcj/kg sKj/kg mglkg
SDG NUMBER TSF1301M TSF1301M TSFO201M TSF1303M TSFO201M TSF1301M

F[ELD MEASUREMENTS

bepth (ft) 10-11 10-11 10-11 10-11 10-10.5 10-11

ANALYTES

Aluminum 19700 19000 15000 13700 8500 19300
Antimony 25.0 BNJ 18.9 6NJ 18.2 NR 19.3 _ 19.6 NR 24.1 BNJ
Arsenic 19.3 B 42.6 B --- 18.0 B --- 24.5 B
Bar ium 579 272 247 230 152 292
Beryl [ium 1.7 1.7 1.3 1.9 0.99 B 1.6

Cadmium 2.3 B 2.3 B 2.3 B 3.3 B 2.0 B 1.7 B
Ca [ c ium 76300 81400 52800 77200 47200 66900
Chromium 47.8 47.9 37.8 34.6 26.7 45.8
Cobalt 13.6 12.4 11.7 14.5 7.8 B 13.3
Copper 26.2 24.7 25.3 18.9 14.2 27.2

I

t_ Cyanide
r_ Iron 25200 24200 22400 20400 15400 24900

Lead 42.6 44.1 35.9 B 35.6 B 30.1 B 45.2
Magnes i uz 15200 16000 10900 13800 9540 14200
Mangar<se 606 523 440 503 325 493

Mercury 0.06 BU 0.07 BU 0.06 BU 0.08 B 0.07 BU 0.09 BU
Ni cke L 47.8 43.9 34.2 37.2 26.9 47.2
Pot ass ium 3750 3750 2750 2220 1510 3890
Selenium ...... 8.6 UJ 21.0 BJ 9.2 UJ....
Silver 8.3 7.6 6.9 NJ 6.3 J 5.5 BNJ 8.2

Sodium 182 iJ 196 BJ 155 BJ 106 BJ 78.2 BJ 205 BJ
Strontium 128 127 99.7 111 85.6 127
Thallium 17.2 BJ 19.6 aJ 21.3 BJ 21.8 BJ --- 33.0 BJ
Tin 18.2 NUJ 18.1 NUJ 17.8 NUJ 18.8 NUJ 19.1 NUJ 18.8 NUJ
Vanadium 75.9 75.1 63.2 56.8 EJ 45.8 75.6

Zinc 126 125 102 108 67.3 118

% Sol ids 81.6 80.2 81.7 84.0 89.2 80.0

Total (At Lowed) Hold Timea 58(180)d 57(180)d 31(180)d 25(180)d 32(180)d 57(180)d
Total (At towed) Hold Time b 21(26)d 20(26)d 27(26)d* 18(26)d 28(26)d* 20(26)d
Total (AtL_:.d) Hold Timec
Total (ALLowed) Hold Time°

a. l CP
b. CVAAS
c. GF/UtS
d. Cyanide
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TABLE 6-2. TSF EVAPORAT]OII POND - INORGANIC DATA (Continued)

AREA TSF TSF TSF TSF TSF TSF
LOCATION OVERFLOWAREA OVERFLOMAREA OVERFLOMAREA OVERFLOWAREA O_r.RFLOU AREA OVERFLOMAREA
TYPE OF LOCATION SYSTNATIC RANDN SYSTNATIC RANDN SYSTNATIC RAMDR SYSTNATIC RANDN SYSTNATIC _ $YSTNATIC RAMDN
SAMPLE NUNBER TSF1415N TS71416N TS7141714 TSF1418N TSF1419M TSF1420N
NEDl A SED[ MENT SEDl MENT SED[MENT SlED! RENT SEDIMEMT ,SLEDIMENT
UNl TS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
SDG HUMBER TSF1303Aq TSF1301N TSFO201N TSF1]O3M TSFO2OIN TSFO2OIM

F[ELD NEASUREHENTS
Depth (ft) 10-11 10-11 10-11 10-11 10-11

ANALYTES
Aluminum 12900 16000 17100 13700 17000 19900
Antimony 19.0 MUJ 18.9 MR 19.6 NR 19.3 IfJJ 18.4 MR 17.9 IIR
Arsenic --- 25.4 B 17.6 8 .........
Barium 213 248 280 230 282 290
Beryl t ium 1.5 1.2 1.3 1.8 1.5 1.6

Cadmium 2.8 B 1.6 B 2.4 B 3.0 B 2.2 8 2.4 B
Ca I c i um 59900 53900 52200 72600 54600 56600
Chromium 33.6 39.8 40.1 33.6 41.1 44.0
Cobalt 8.2 B 10.4 14.3 9.1 B 10.8 13.9
Copper 18.6 23.3 24.4 17.7 25.0 31.3

, ;yanide
w Iron 19900 21000 24000 20200 23900 27000
o Lead 27.1 B 34.3 B 49.8 32.1 B 44.1 36.8

Nagnes ium 12200 11800 11200 13400 11600 11300
Manganese 406 409 461 427 490 522

Mercury O. 06 B O. 07 BU - - - O.08 B O. 09 BU 0.06 BU
Nickel 33.2 34.3 37.3 35.6 42.9 43.0
Potassium 2230 3210 3000 2280 3130 3520
Selenium 9.0 LLJ --- 9.2 UJ 9.1 OJ 8.6 UJ 8.4 UJ
Silver 6.3 NJ 8.4 8.1 NJ 5.6 BNJ 7.1 NJ 7.5 aJ

Sodium 164 BJ 121 BJ 240 BJ 119 BJ 148 BJ 165 BJ
Stfontium 98.4 104 102 110 105 114
Thallium 29.6 BJ --- 19.0 BJ --- 31.8 BJ 33.3 BJ
Tin 18.6 BJJ 18.4 _JJ 19.2 NUJ 18.8 IKIJ 17.9 NUJ 17.5 NUJ
Vanadium 56.0 EJ 66.2 67.7 54.6 EJ 70.3 _.4

Zinc 93.6 93.7 101 98.8 114 123

% Sot ids 84.1 80.6 77.8 79.2 78.3 79.5

Total (At lowed) Hold Time a 25(180)d 58(1BO)d 27(180)d 25(180)d 28(180)d 31(180)d
Total (Altoued) Hold Time D 18(26)d 21(26)d 23(26)d 18(26)d 24(26)d 27(26)d*
Total (kttoued) Hold Time c.
Total (ALLowed) Hold Time a

a. ICP
b. CVAA5
c. GFAAS
d. Cyani
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TABLE G-Z. TSF EVAPORATION _ - INORGANIC DATA (Continued)

AREA TSF TSF TSF TSF TSF TSF
LOCATION OVERFL(]M AREA OVERFLOWAREA OVERFLOi_AREA OVERFLOWAREA OVERFLOMAREA OVERFLOWAREA
TYPE OF LOCATION SYSTMAT[C RANDH SYSTNATIC RANDN SYSTIqAT|C _ SYSTHATIC RAM_q SYSTMATIC RAII)N SYSTMATIC
SAMPLE Nt_SER TSF1421H TSF1422N TSFI42]A TSF1424A TSF142/_ TSF1425A
NEDl A SEDI MENT SEDl MENT SlEDI MENT SEDI PENT SlEDIMEMT SEDI NENT
UNl TS mg/kg mg/kg mo/kg m9/k9 m9/kg mg/k9
SDG NUMBER TSFO201H TSF130]N TSF132]A TSF132]A TSFO201M TSF1323A

Fl ELD MEASUREMENTS

Depth (ft) 10-11 10-11 10-11 10-11 10-11 10-11

AMALYTES

Aluminum 17000 14700 17000 16700 17200
Antimony 19.3 MR 19.5 ;#JJ 0.62 NUJ 0.75 MJU 0.97 BI,IMJ
Arsenic --- 21.8 B 18.7S 19.6S 12.5 +J
Bar ium 345 250 256 275 226
Beryl LJura 1.6 1.6 1.6 1.8 1.6

Cadmium 2.3 B 3.4 B 2.1 2.2 2.0
Ca [ c i um 70500 53300 77700 80600 74500
Chromium 42.0 35.1 40.8 J 42.1 J 40.8 J
Cobalt 12.3 11.3 15.6 16.6 15.7
Copper 24.4 24.6 22.1 23.1 22.6

_'_, Cyanide 0.20 8J 0.17 BJ 0.10 BJ
Iron 24400 23200 22?00 24400 23800
Lead 52. ! 43.9 27.4S 30.5S 26.4
Magr_ ium 13600 10700 14800 15500 14500
Manganese 507 495 539 535 489

Mercury 0.07 BLI 0.09 iS 0.12 0.09 B 0.09 B 0.13
Ni cket 42.8 34.9 37.0 43.4 40.1
Potass ium 3130 2460 3140 3080 3390
Selenium 9.1 UJ 9.2 UJ 0.85 B 0.59 _J 0.53 BI_SJ
Silver 7.2 NJ 6.2 NJ 7.5 7.2 7.4

Sodium 115 BJ 11_3 iJ 328 BM*SJ 307 i 408 i
Strontium 118 102 121 128 117
Thallium 47.5 BJ --- 1.0 USN 1.1 USll 0.91
Tin 18.8 NUJ 19.1 NUJ 17.3 I_ 21.0 IIR 17.2 lIR
Vanadium 70.7 59.9 EJ 64.0 67.4 J 66.8 J

Zinc 126 105 115 122 119

Sot ids 80.7 79.5 80.8 80.9 80.9 83.9

Total (At to_ed) Hold Time a 28(180)d 26(180)d ]4(180)d ]J,(180)d 27(180)d 54(180)d
Total (Ailoued) Hold Time D 24(26)d 19(26)d 23(26)d 2](26)d 23(26)d 23(26)d
Total (ALLowed) HoLd Time c 37(180)d 37(180)d 37(180)d
Total (AL Lowed) Hold Time a 20(14)d* 20(14)c1" 20(14)d*

a. ICP
b. CVAAS
c. GFAJ_S
d. Cyanide

2-15-93
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TABLF 6-2. TSF EVAPORATION POND - INORGAMIC DATA (Continued)

AREA TSF TSF TSF TSF
Ltl3C_TION D ]ITCH DI TCII DITCIi D ITCII
TYPE OF LOCATION BIASED BIASED BIASED BIASED
SAMPLE J__R TSF2101M TSF2102111 TSF2_IO3M TSF210/4t
REDI A SOlL/SED l MEN SO1L/SED IMEM SOILI$13I) IMEli SOlLISED llqEM
LINl TS lag/kg mm_l/kg mg/kg mg/kg
SDG Nt_R TSFO201M TSF0201M TSFO_01M TSF_IM

FIELD MEASUREMENTS
Depth (ft) 0-0.3 0-0.3 0-0.5 0-0.5

ANALYTES
Alumiu 16400 1/@00 17200 21000
Antimony 19.8 NR 20.1 NR 18.4 Nil 19.3 Nit
Arsenic ...... 15.2 B ---
Barium 220 218 2.36 258
Beryl I ium 1.9 1.8 1.7 1.9

Cadmium 2.8 B 3.5 B 5.9 4.3
Cat c i um 69400 67000 57700 54100
Chromium 53.5 47.0 60.9 58.8
Cobal t 12.8 12.6 15.0 16.2
Copper 102 95.4 217 144

, Cyani de
c_ Iron 22800 23500 23400 28300
Ol Lead 58.2 55.4 77.5 Z8.8

Magru_ i um 11800 12400 12700 13400
Manganese 258 313 289 410

Mercury 3.5 0.24 - - - 0.49
N i ckel 42.7 39.8 43.1 52.5
Potassium 2840 2890 3450 /,440
Selenium 9.3 UJ 9.5 UJ 8.7 UJ 9.1 UJ
Silver 16.2 HJ 11.1 NJ 14.4 NJ 11.9 MJ

Sodium 141 BJ 156 BJ 214 BJ 238 BJ
St font i um 127 124 113 109
Thall ium 48.2 BJ 36.7 BJ 22.3 BJ 38.0 BJ
Tin 19.3 NUJ 19.6 NUJ 18.0 _ 18.8
Vanadium 60.6 61.0 53.9 60.8

Zi nc 295 470 439 370

Z Sol ids 63.1 64.5 50.8 56.0

Total (Allowed) Hold Time a 20(180)d 20(180)d 20(180)cl 20(180)d
Total (Allowed) Hold Thee D 22(26)d 22(26)d 22(26)d 2,?.(26)d
Totat (Allowed) Hold Time c.
Total (Allowed) Hold Time a

a. IOP
b. CVAAS
c. GFAAS
d. Cyanide
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TABLE 6-3. TSF EVAPGILATIOB POND - ORGAMOCHLORIMEIIERBICIDE DATA

AREA TSF TSF TSF TSF TSF TSF
LOCATION P(3ND BOTTOM PCNIOBOTTOM POND D]SCitARGE OVERFLQi,!AREA OVI_FLOU AREA OVEIIFLOkl AREA
TYPE OF LOCATIOM SURFACE $tJRFA_ BIASED SYSTMATIC RA_ $TSTRATIC _ $TSTMATIC
SAMPLE NUMBER TSF0101A TSF0102A TSF0701A TSF1323A TSF1324A TSF132r_
PtEDIA SEDIHIENT SED!lCHEHT SEDIMENT SOIL SOl L SOIL
UN!TS ug/kg ug/kg ug/kg ug/kg Wkg ug/kg
SDG NUMBER TSFOIOIA TSFOIO1A TSFOTOIA ISF 1323A TSFI_XA TSF1323A

FIELD NEASUREMEtlTS
Depth (ft) 0-0.5 0-0.5 0-2 0-0.5 0-0.5 0-0.5

TARGET CDMP(XJMDS
2,4-D ......... 400 It ......
Si lvex ......... 80 It ......

2,4,5-T ......... 80 It ......

Di tut i on Factor 1 .O 1.0 1.0 1.0 1.0 1.0
Extraction (AlLowed) Hold time 10(14)d 9(14)d 14(14)d 17{14)cr 13{1&)d 14(14)d
A_LyticaL (Xl Lowed) HoLd Time 14(40)d 14(40)d 44(40)cl m 22(40)(I _(40)d _(40)d

. 2-16-93
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TABLE G-3. TSF EV',.P(IAI'IOI POUD - _O;llal£ IEJlllCll£ DATA (Contin..Je_)

ARIA TSF ISF ISF
LOCA11011 OVrc_FLQkl,adidF.A (]PdI_tFLQI4AREA OVEIUFLQI4MIF..A
TYPE OF LOC..4IJOIM STS/NATIC _ SYSINAII£ RAM)II SIt'SItMllC
SAHPLE _ TSF142]A ISF I&2_A TSFt_

I A _ IHEIdT _ INERT SI_DINENT
LIltITS tJg/kg ug/kg t_tkg
Si)G _B TSF1.T_.3JL TSF1_.__ ISF 1123A

FIELD HEASUI_TS
i)epth (ft) 10-11 10-11 t0-11

TARGET (:_
2.4-0 .........
Silvex .........
2.4.S-1 .........

Dilution Factor 1.0 1.0 1.O
Extraction (ALLoyed) mold 1 _ 14(14_d 13(14)d l&{1L4)d
A,"lall_lJcal (AI lowed) Ilold Time 7,2(40)d _(_ _(&O_
11-5-92
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TABLE 6-4. TSF EVAPORATION POND - ORGAIIOCIILORINE PESTICII_E DATA

AREA TSF TSF TSIF TStF lrsF T_F
LOCATIOli POND BOTTON POliO BOTTON POND DI_ OVERFLOMMHEA OV_IUFLK__ OVEI_LOM
TYPE OF LOCATION SURFACE SURFACE BIASED SYSTNATIC PJUi)N SYSlNATI( ItAlll SYSTNATIC
SAMPLE HtiHBER TSFO101A TSFOIO2A TSFOTOIA TSF1323A TSF1324,A TSF13_SA
HEDi X SEDligHT S_ IHENT SEDINENT _L SOIL SOIL
I.JNl TS ug/kg ug/k9 ug/k9 ugikg ug/lk 0 _kg
SDG NUHBER TSFOIO1A TSFOIOIA TSFO401A TSF1323A TSFI_ TSF13Z]A

FIELD HEASUREHENTS

Depth (it) 0-0.5 0-0.5 0-2 O-O.S 0-0.5 0-0.$

TARGET COMPOUNDS
alpha-BHC 8 UJ 8 UJ ............
beta-BHC 8 UJ 8 UJ .............
de[ta-BHC 8 UJ 8 UJ ............
gamma-BHC (Lindane) 8 R 8 UJ --- 8 UJ ......
Heptachtor 8 R 8 UJ ............

Atdrin 8 R 8 UJ ............
Heptachtor el)oxide 8 UJ 8 UJ ............
EndosuLfan ] 8 UJ 8 UJ ............
Dieldrin 16 R 16 UJ ............
4,4'-DDE 16 UJ 16 UJ ............

, Endrin 16 R 16 UJ ............
Endosutfan ]] 16 UJ 16 UJ ............

OO 4,4'DDD 16 UJ 16 UJ ............
Endosutfan sulfate 16 UJ 16 UJ ............
4,4'-DOT 16 R 16 UJ ............

Hethoxychtor 80 UJ 80 UJ ............
Endrin ketone 16 UJ 16 UJ ............
alpha-Chlordane 80 UJ 80 UJ ............
gamma-Chtordaane 80 UJ 80 UJ ............
Toxaphene 160 UJ 160 UJ ............

Aroctor-1016 80 UJ 80 UJ ............
Aroclor-1221 80 R 80 R 80 R .........
Ar_tor-1232 80 R 80 R 84)R .........
Ar_lor-1242 80 UJ 80 UJ ............
Aroctor-1248 80 UJ 80 UJ ............

Aroctor-1254 35 J 220 UJ 550 J 220 ......
Aroc [or- 1260 220 UJ 220 UJ 780 J 220 ......
isodrin 8 UJ 8 UJ ............
Kepone 16 UJ 16 UJ ............
Endrin ALdehyde 16 OJ 16 UJ ............

Di-attate 80 UJ 80 UJ ............
Chlordane (Technical) 80 UJ 80 UJ ............
ChLorobenzitate 80 UJ 80 UJ ............

Di tution Factor 1.0 1.0 1.0 1.0 1.0 1.0
Extraction (ALlowed) Hold Time 19(14)d* 18(14)d* 14(14)d 17(14)d* 13(14)d 14(14)d
AnaLyticaL (At toued) Hold Time 37(40)d 37(40)d 29(40)d 27(40)d 27(40)d 27(40)d

2-16-93
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TABLE 6-4. TSF EVAPORATION POND - ORGANOCHLORINEPESTICIDE DATA (Continued)

AREA TSF TSF TSF
LOCATION OVERFLOIJAREA OVERFLOMAREA OVERFLONAREA
TYPE OF LOCATION SYSTMATIC RANDM SYSTMATIC RANDH SYSTNATIC RANDM
SAHPLE NUMBER TSF1423A TSF1424A TSF1425A
MEDIA SEOIMENT SEDIMENT SEDIMENT
UNITS ug/kg ug/kg ug/kg
SDG NUMBER TSF1323A TSF1323A TSF1323A

FIELD MEASUREMENTS
Depth (ft) 10-11 10-11 10-11

TARGET COHPOUNDS

atpha:BHC ...... 8 UJ
beta-BHC ...... 8 UJ
detta-BHC ...... 8 UJ
9amma-BHC (Lindane) ...... 8 UJ
HeptachLor ...... 8 UJ

Atdrin ...... 8 UJ
Heptachtor epoxide ...... 8 UJ
Endosutfan ! ...... 8 UJ
DieLdrin ...... 16 UJ
4,4'-DDE ...... 16 UJ

G_
' EndrinDo ...... 16 UJ

u:) Endosutfan II ...... 16 UJ
4,4'DDD ...... 16 UJ
Endosutfan sulfate ...... 16 UJ
4,4'-DDT ...... 16 UJ

Nethoxychtor ...... 80UJ
Endrin ketone ...... 16 UJ
aLpha-Chlordane ...... 80UJ
9amma-Chtordaane ...... 80 UJ
Toxaphene ...... 160 UJ

Aroctor-1016 ...... 80 UJ
Aroctor-1221 ....... 80UJ
Aroctor-1232 ...... 80UJ
Arocior-1242 ...... 80UJ
Aroctor-1248 ...... 80UJ

Aroctor-1254 ...... 160 UJ
Aroctor-1260 ...... 160UJ
]sodrin ...... 8 UJ
Kepone ...... 16 UJ
Endrin Aldehyde ...... 16 UJ

Di-attate ...... 80 UJ
Chlordane (Technical) ...... 80 UJ
Chtorobenzilate ...... 80 UJ

Dilution Factor 1.0 1.0 1.0
Extraction (ALlowed) HoLd Time 14(14)d 13(14)d 14(14)d
AnaLyticaL (ALLotS) Mold Time 27(14)d 27(14)d 27(14)d

2-16-93
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TABLE G-5. TSF EVAPORATIONPOND - ORGANOPHOSPHORUSPESTICIDE DATA

AREA TSF TSF TSF TSF TSF TSF
LOCATION POND BOTTOM POND BOTTOM POND DISCHARGE OVERFLONAREA OVERFLONAREA OVERFLOklAREA
TYPE OF LOCATION SURFACE SURFACE BIASED SYSTHATIC RANDM SYSTMATIC RANDM SYSTMATIC RANDH
SAMPLE NUMBER TSFOIOIA TSFOIO2A TSFOTO1A TSF1323A TSF1324A TSF1325A
MEDIA SEDIMENT SEDIMENT SEDIMENT SOIL SOIL SOIL
UNITS ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
SDG NUMBER TSFOIOIA TSFOIO1A TSFO7OIA TSF1323A TSF13?..3A TSF1323A

FIELD MEASUREMENTS
Depth (ft) 0-0.5 0-0.5 0-2 0-0.5 0-0.5 0-0.5

TARGET COMPOUNDS
Phorate --- 10 UJ ...........

Sutfote_ --- 7 UJ ............
Ditsutfoton --- 9 UJ ............
Dimethoate --- 20 UJ ............
Methyl Paration --- 13 UJ ............

Parathion --- 14 UJ ............

G)
, Dilution Factor 1.7 1.5 3.5 1.1 1.1 1.1

4_ Extraction (ALLowed) Hold Time 11(14)d 10(14)d 9(14)d 14(14)d 10(14)d 11(14)d
0 Analytical (Allowed) Hold Time 14(40)d 14(40)d 4(40)d 3(40)d 3(40)d 3(40)d
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TABLF G-5. TSF EVAPORATION POND - ORGANOPHOSPHORUSPESTICIDE DATA (Continued)

AREA TSF TSF TSF
LOCATION OVERFLOWAREA OVERFLOWAREA OVERFLOWAREA
TYPE OF LOCATION SYSTMATIC RANDM SYSTMATIC RANDM SYSTMATIC RANDM
SAMPLE NUMBER TSF14Z3A TSF1424A TSF1425A
MED]A SED]MENT SEDI MENT SEDIMENT
UN ITS uglkg ug/kg ug/kg
S_G NUMBER TSF 1323A TSF1323A TSI:1323A

FI ELD HEASUREMENTS
Depth (ft) 10-11 10-11 10-11

TARGET COMPOUNDS
Phorate .................

Sut fotepp ..................
Di [su[ foton ...................
Di methoate ..................
Nethy[ Paration ..................

Parath i on ..................

I

j_ Di tution Factor 1.2 1.2 1.2
Extraction (Attowed) Hotd Time 11(14)d 10(14)d 11(14)d
Anatyticat (At[owed) Notd Time 3(40)d 3(40)d 3(40)d
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TABLE G-6. TSF EVAPORATION POND - SENIVOLATILE APPENDIX IX ORGANIC DATA

AREA TSF TSF TSF TSF TSF
LOCATION POND BOTTOH POND BOTTOM POND DISCHARGE OVERFLOWAREA OVERFLOWAREA
TYPE OF LOCATION SURFACE SURFACE Bi ASED SYSTHAT!C RANDIq SYSTHATl C RANDM
SN4PLE NUMBER TSFOIO1A TSFOIO2A TSFO701A TSF13Z3A TSFI324A
HEDI A SED| HENT SED! HENT SED!MENT SO! L SOI L
ON lTS ug/kg u_J/kg ug/kg ug/kg u_J/kg
SDG NUMBER TSFOIO1A TSFOIO1A TSFO4OIA TSF1323A TSF1323A

FI ELD IqlEASUREIEMTS

Depth (ft) 0-0.5 0-0.5 0-2 0-0.5 0-0.5

TARGET COHOS

Ph_[ 330 UJ 330 UJ --- 330 UJ ---
bis(2-Ch[or_thyl)ether 330 UJ 330 UJ --- 330 UJ ---
2-ChLor_L 330 UJ 330 UJ --- 330 UJ ---
1,3-Oi_toroi:_ 330 UJ 330 W --- 330 UJ ---
1,4-Di_Lor__ 330 UJ 330 UJ --- 330 UJ ---

B_zyi a[c_o[ 330 UJ 330 UJ --- 330 UJ ---
lo2-Di_Lor_n_ 330 UJ 330 UJ --- 330 UJ ---
2-MethyLpl_er_[ 330 UJ 330 UJ --- 330 UJ ---
bis(2-ChLorois_! )ether 330 UJ 330 UJ --- 330 UJ ---
4-_thyt_er_l 330 UJ 330 UJ --- 3.XflUJ ---

I

i-Nitroso-di-n, pr_Lumi_ 330 UJ 330 UJr_ --- 330 UJ ---
Hexachtor_thane 330 UJ 330 UJ --- 330 UJ ---
Nitr__ 330 UJ 330 UJ --- 330 UJ ---
Is_or_ 330 UJ 330 UJ --- 330 UJ ---
2-Nitr_eno[ 330 UJ 330 UJ --- 330 UJ ---

2,4-Oimethy[_[ 330 UJ 330 UJ --- 330 UJ ---
Benzoic _id 16_)0UJ 1600 UJ --- 1600 UJ ---
bis(2-Chlor_thoxy)meth_ 330 UJ 330 UJ --- 330 UJ ---
2,4-Di_Lor_t 330 UJ 330 UJ --- 330 UJ ---
1,2,4-TrichLorobenzene 330 UJ 330 UJ --- 330 UJ ....

N_thater_ 330 UJ 330 UJ --- 330 UJ ---
4-Ch[oroaniLine 330 UJ 330 UJ --- 330 UJ ---
Hex_t__ier_ 330 UJ 330 UJ --- 330 UJ ---
4-Ch[oro-3-methyLphenoL 330 UJ 330 UJ --- 330 UJ ---
2-1qhethyL_tha[_ 330 UJ 330 UJ --- 330 UJ ---

Hexachtorocyc|opentadiene 330 UJ 330 UJ --- 330 UJ ---
Z,4.6-TrichLor_[ 330 UJ 330 UJ --- 330 UJ ---
2,4,5-TrichLor_n_[ 16_)0UJ 1600 UJ --- 1600 UJ ---
2-Ch|or_pi_tha[_ 330 UJ 330 UJ --- 330 UJ ---
2-Nitro_ni[ine 1600 UJ 1600 UJ --- 1600 UJ ---
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T_ H- TSF EV_TI_ _ - _I_TILE A_iX IX _MIC DATA (Conti_)

AREA TSF TSF TSF TSF TSF
LOCATION _ _TT_ POND BOTTOM _ DISCHARGE _RFL_ AREA OVERFLOWAREA
TYPE OF LOCATION SURFACE SURFACE BIASED SYST_TIC / SYST_TIC P_H
_LE _R TSFOIOIA TSF010_ TSFO7OIA TSF13_ TSF1324A
NEDi A SED! I'ENT SED|MEMT SED[MEMT SOIlL SOl L
LiltI TS ugJkg ug/kg ug/kg ug/kg ug/kg
_G _R TSFOIOIA TSFOIOIA TSF_O1A TSF13_A TSFI3_A

Oimethytphth_late 330 UJ 330 UJ --- 330 UJ ---
Ac_phthytene 330 UJ 330 UJ --- 330 UJ ---
2,6-Oinitroto[uene 330 UJ 330 UJ --- 330 UJ ---
3-Mitroanitinc 1600 UJ 1600 UJ --- 1600 UJ ---
Acenaphthene 330 UJ 330 UJ --- 330 UJ ---

2,4-Dinitrophenot 1600 OJ 1600 UJ --- 1600 UJ ---
4-litrol_enot 1600 UJ 1600 UJ --- 1600 UJ ---
Dibenzofuran 330 UJ 330 UJ --- 330 UJ ---
2,4-Dinitrototuene 330 UJ 330 UJ --- 330 UJ ---
Diethytphthatate 330 UJ 330 UJ --- 330 UJ ---

4-Chtoropherp/t-phenytether 330 OJ 330 UJ --- 330 UJ ---
Fl uorer_ 330 UJ 330 UJ --- 330 UJ ---

_-) 4-litroanitine 1600 UJ 1600 UJ --- 1600 UJ ---
, 4,6-Oinitro-2-methyt_t 1600 UJ 1600 UJ --- 1600 UJ ---

-¢_ N-MitrosodipherTttamine (1) 330 UJ 330 UJ -- 330 UJ ---

4-Bromophenyt-phereftetl:._r 330 UJ 330 UJ --- 330 UJ ---
NexachtorZone 330 UJ 330 UJ --- 330 UJ ---
Pemtach|orol_Znot 1600 UJ 1600 UJ --- 1600 UJ ---
P1z_r_threr_ 330 UJ 330 UJ --- 330 UJ ---
Anthracene 330 UJ 330 UJ --- 330 UJ ---

Di-n-butytphthatate 330 UJ 330 UJ --- 330 UJ ---
Ftuor_thelne 330 UJ 330 UJ 270 J 330 UJ ---
Pyr_ 330 _ 330 UJ 230 J 330 UJ ---
Butytl_l_thaLate 330 UJ 330 UJ --- 330 UJ ---
3,3'-Dich[or_idim 6_:_UJ 660 UJ --- 660 UJ ---

B_a)_rm 330 UJ 330 UJ --- 330 UJ ---
Eh_ser_ 330 UJ 330 UJ --- 330 UJ ---
bis(2-Ethylhexyt)phthatate 260 UJ 380 UJ 2900 J ......
Di-n-octylphthatate 330 UJ 62 J --- 330 UJ ---
_b)fluorantm 330 UJ 330 UJ --- 330 UJ ---
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TAOL( 6-6. TSF EVAPORATION POND - SJ_qlLVOLATILEAPPEB)IX IX QliGANIC DATA (Continued)

ARF_A TSF TSF TSF TSF TSF
LOCATION POND BOTTOM POOIDBOTTOH POND DISCHARGE OVERFLOIdAREA OVERFLOMAREA
TYPE OF LOCAlION SURFACE SURFACE BIASED SYSTMAT]C RANI)M SYSTMATIC RANDN
SAMPLE IAJqOBt TSFOIO|A TSF010_ TSFOTOIA TSF1323A TSF1324A
IqEDIA SEDIMENT SEDIiqENT SEDIMENT SOIL SOIL
UllITS ucjlkg ucjlkg uglkg uglkg ucj/k9
SDG _R TSFOIOIA TSFOIO1A TSFO401A TSF1323A TSF1323A

Benzo(k)ftuoranthene 330 UJ 330 UJ --- 330 UJ ---
Benzo{a)pyrene 330 UJ 330 UJ --- 330 UJ ---
lndeno(l,2,3-cd)pyrene 330 UJ 330 UJ --- 330 UJ ---
Dibenz(a.h)anthrace_e 330 UJ 330 UJ --- 330 UJ -°-
Ber_o{g0h, i)perytene 330 UJ 330 UJ - - - 330 dJ ---

Pyridine 330 UJ 330 UJ --- 10 UJ ---
M-NitrosodilethyLa,,ine 330 UJ 330 UJ --- 10 UJ ---
Ethyt methacrytate 330 UJ 330 UJ --- 10 UJ ---
Methyt m_thacrytate 330 R 330 R 660 R 10 i 10 R
2-Picotine 330 UJ 330 UJ --- 10 UJ ---

N-Mitrosciethytethytamine 330 UJ 330 UJ --- 10 UJ ---
Methytmethanesutfcm_ate 330 UJ 330 UJ --- 10 UJ ---

G'_ M-NiZrosodiethytam_ne 330 UJ 330 UJ --- 10 UJ ---
Ethyl methanesulfcnate 330UJ 330 UJ --- 10 UJ ---.r_ 10 UJ ---

j_ Pentachloroe_h_ne 330 UJ 330 UJ ---

Ani i ine 330 UJ 330 UJ - - - 10 UJ - - -
M-liitrosopyrrotidine 330 UJ 330 UJ --- 10 UJ ---
Acet_ 330 uJ 330 uJ --- 10 UJ ---
Ii-lllitroso_line 330 UJ 330 UJ --- 10 UJ ---
O-Totuidine 330 UJ 330 UJ --- 10 UJ ---

3-1_k_thytloi_t 330 UJ 330 UJ --- 10 UJ ---
UJ 330 UJ --- 10 UJ ---N-Ni trosopiper idine

O,O.O-Triethylphos_thioate 330 UJ 330 UJ --- 10 UJ ---
a,a-Dimethytphenethyt_mim 330 R 330 R 660 R 10 R 10 R
2,6-Oichtorophenot 3343 UJ 330 UJ --- 10 UJ ---

Hexau:hloropropeme 330 UJ 330 UJ "-- 10 UJ ---
1,;-Phenyl_iamh_ 330 UJ 330 UJ --- 10 UJ ---
M-li troso-di -n-butytamine 330 UJ 330 UJ - - - 10 UJ - - -
Safrole 330 UJ 330 UJ --- 10 UJ ---
1,Z,4,5-Tetrachtorobenzene 330 UJ 330 UJ --- 10 UJ ---
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TJIiBLE G-16. TSF EVJM_3RATIOMPOND - SEMIVOLATILE APPEIIDIX IX ORGANIC DATA (Continued)

AREA TSF TSF TSF TSF TSF
LOCATION POND BOTTOM PO_ BOTTOI4 PONDDISCHARGE OVEJFLOM AREA OVERFLC&IAREA
TTPE OF LOCATIOU SURFACE SURFACE BIASED SYSTllATIC _ SYSTHATIC RAMDH
_E lAMBER TSF0101A TSFO102A TSF0701A TSF1323A TSF1324A
MEDIA SEDIIqENT SEDINENT SEDIHI:MT SOIL SOIL
Uil TS _Ik9 ug/kg uglk9 u_jlk9 uglkg
SDG _R TSFOIO1A TSFOIO1A TSF0401A TSF132]A TSF1323A

lsosafrote 330 UJ 330 UJ --- 10 UJ ---
l o4-ial_thoquinone 330 UJ 330 UJ --- 10 OJ ---
1,3-Oinitrobe_lene ]30 UJ 330 UJ --- 10 UJ ---
pentachloro_W 330 UJ 330 UJ --- 10 UJ ---
1-Ziapi_thytamir_e 3_) UJ 330 UJ --- 10 UJ ---

2-1aph/hylamine 330 UJ 330 OJ --- 10 UJ ---
2,3,4,6-Tetrachtor_t 330 UJ 330 UJ 600 R 10 UJ ---
5-iitro-o-toiuidine 330 UJ 330 UJ --- 10 UJ ---
Dipherp/lamine 330 UJ 330 UJ --- 10 UJ ---
1,3,5-Trinitrobenzene 330 UJ 330 UJ --- 10 UJ ---

Pho-_acetin ]30 UJ 330 UJ --- 10 UJ ---
Thionazin ]30 UJ 330 UJ --- 10 UJ ---
4-_inobiphenyt 330 UJ 330 UJ --- 10 UJ ---

G'J Pentachloronitrober_ene 330 UJ 330 UJ --- 10 UJ ---
' Pronamide 330 UJ 330 UJ --- 10 UJ ---J_

¢Irz Oinos4edb ]330 UJ 330 LIJ --- 10 UJ ---
4-titroquinoline-l-oxide 330 i 330 i 660 R 10 i 10 R
ISez_ilene 330 uJ 330 uJ --- 10 UJ ---
_Lramite 330 UJ 330 UJ --- 10 UJ ---
p-(Olmethytamino)azobenzene :5]4) UJ 3:30 UJ 10 UJ ---

3,3--Oimethylbenzidine 330 UJ 330 UJ --- 10 UJ ---
F_ 330 R 330 R 660 R 10 R 10 R
Z-Acetyiaminofluorene 330 UJ 330 UJ --- 10 UJ ---
7,1Z-Oimezhytber_(a)anthracene 330 UJ 330 UJ --- 10 UJ ---
3-Methylcholanthrene 330 UJ 330 UJ --- 10 UJ ---

tie.xachlor_ 330 R 330 R 660 R 10 R 10 R

Dilution Factor 1.000 1.000 2.000 1.000 1.000
Extraction (At towed) Uotd Time 19(14)d* 18(14)d* 14(14)d 17(14)o"* 13(14)d
Analytical (AI [oued) Mold Time 3(40)d 4(40)d 18(40)d 17(40)d IB(40)d
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TABL_ 6-6. TSF EVAPORATION POND - SENIVOLATILE API_U)|X IX ORGANIC DATA (Continued)

AREA TSF TSF TSF TSF
LOCATION OVERFLOU AREA OVERFLOUAREA OVERFLOI,/AREA OVERFLOWAREA
TYPE OF LOCATION SYSTMATIC _ SYSTNAT|C RAIIDN SYSTHATIC RANDM SYSTHATIC RANON
SAPIPUEIJNBER TSF1325A TSF1423A TSFI424A TSF14_A
NEDl A SOl L SlEDIHEHT SEDl HENT SED!MEMT
ONI TS ug/kg _Ikg _Ikg _Ikg
SDG NLmlBER TSF1323J_ TSF1323A TSF13_ TSF1_?_3A

FIELD ME_NTS

Depth (ft) 0-0.5 10-11 10-11 10-11

T/dZGETC3_qPQUMDS

Phenot .......... 330 t_
bis(Z-Chtoroethyt )ether ......... 330 UJ
2- £:hLorophenot ......... 330 UJ
1,3-Dic,hiorobenzene ......... 330 UJ
1,4-Oichtorobenzene ......... 330 UJ

Beru_/t aLcohoL ......... 330 UJ
1,2-Oichlorobenzene ......... 330 UJ
2-1_ethyiphenot ......... 330 UJ
bi s(2- ChI oroi sopropyt )etl_r ......... 330 UJ

_-) 4;-Methylpi_eno I ......... 330 UJ
I

O)'¢= tl-li t roso-di -n-prolPw;amin_ "- - ...... 330 UJ
Hexachloroethane ......... 330 UJ
Mitr_ene ......... 330 UJ
IsoldK)rone ......... 330 OJ
2-1i trophenol ......... 339 ELI

2,4 -O imethylpheno[ ......... 330 UJ
Benzoic acid ......... 1600 UJ
bi s(2-Ch[oroetho_y)methane ......... 330 UJ
2,4-D ich [oropheno[ ......... 330 UJ
1,2,4-Trichtorobenzer_ ......... 330 UJ

Naphthat_._r_ .......... 330 UJ
4-Chloroani I ine ......... 330 UJ
ILexach t or ol0u_acli erie ......... 330 UJ
4 -Ch[ oro- 3-methy[phenol ......... 330 UJ
Z-Methytna@htha[ erie ......... 330 UJ

Hexach [ orocyc I opentadiene ......... 330 UJ
Z, 4,6- Tr i ch[orophenot ......... 330 LLI
2,4,5- xr ich [orol_eno[ ......... 1600 UJ
2- f.J_l or_thal eoe ......... 330 UJ
Z-N1 troani [ine ......... 1600 UJ
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TABLE G-8. TSF EVAPOP_TIOI POMD - SEMIVOLATILE APPEIDIX IX ORGANIC DATA (C_0ntinoed)

AI_EA TSF TSF TSF TSF
LOCATION OVERFLOWAREA OVERFLOMJWEA OVERFLOMAREA OVERFLOMAREA
TtrPiE OF LOCATION SYSTMATIC RANOM SYSTMATIC PdUiOlq SYSTMATIC ItANOM SYSTMATIC RAiDM
._Mq_E IIUMI_R TSFI_ TSF14_3A TSF1424A TSF1425A
MEOl A SOl L SEDIMEMT SE9IMENT SEDllqEMT
UNITS ug/kg ucJlkg u_Jlkg ugJrkg
SDG NtiqBER TSFI_A TSF137_3A TSF1323A TSF1__3A

Dimethytpb_latate ......... 330 UJ
Acena_thytene ......... 330 OJ
Z,6-Oini troto[uene ......... 330 OJ
3-Mitroani tine ......... 1600 UJ
Acenaphtbene ......... 330 oJ

2,4-Oini t_[ ......... 1600 OJ
4-1itropher_)[ ......... 1600 LId
Oibe_ofuran ......... 3343 UJ
2,4-Dini trotoluene ......... 330 OJ
Oiethytphthalate ......... 330 UJ

4-Chlor .ophenyl-._dmyter_er ......... 330 uJ
F[uorene ......... 330 UJ
4-11itroani tim ......... 1600 UJ

G'J 4,6-O i ni tro- 2-tethyt pheno| ......... 1600 OJ
, fl-llitrosodi#,enylamine (I) ......... 330 OJ

4 -OrOmOlp_e_t - i_mmyt ether ......... 330 UJ
_ [or_benzene ......... 330 UJ
Pentac_ toroGber_l ......... 1600 OJ
_threne ......... 330 OJ
Anthracene ......... 330 OJ

D i -n-but_Lphthalate ......... 330 UJ
F| ooranthene ......... 330 UJ
Pyrene ......... 330 UJ
But y[ber_ry[ phtha[ate ......... 330 UJ
3.3' -Oicb[ ordmmzidine ......... 660 UJ

Senzo(a)anthracene ......... 330 OJ
£hryser_ ......... 330 UJ
bis(2-E thythexyt )phtha[ate ............
Di-o-octytphthatate ......... 330 OJ
Benzo(b)f luorantheme ......... 330 UJ
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T&BLi[ 5-E. TSF EVASq3RATIOOlPOND - SEMIVOLATILE API_END|X IX C_GANIC DATA (Continued)

TSF TSF TSF TSF
LOCATION OVERFLOU AREA OVERFLOU AREA _FLObf AREA OVEitFLOWAREA
TYPE OF LOCATIOU SYSTHATIC RANOM SYSTMATIC RANDM SYSTMATIC RANDN SYSTIqATIC RANDM
SAMPLEImJqBER TSF1]_A TSF14Z3A TSF1424A TSF1425A

l A SOlL _ IHENT SEDIHENT _ lPlENT
UN ITS _kg ug/kg ucj3'kg _kg
3DG NuIqBER TSF13_A TSF1323A TSF1323A TSF13Z3A

Benzo(k) f Luch-an_ ......... 330
Ber_o(a)l:_e ......... 330 UJ
I nden_ 1.2.3- cd)pyrene .... ...... 330UJ
Oibenz (a, h)anthracene ......... 330 UJ
Be_zo{g,h. i )perytene ......... 330 LIJ

f_r idir_ ......... 10 LLI
N- i i t rosodimethy[ amine ......... 10 UJ
Ethyl meZhacrytate ......... 10 UJ
Methyl methacrytate 10 R 10 R 10 R 10 R
2-Picot ine ......... 10 UJ

l-li trosomethylethy[amine ......... 10 UJ
Methy|me_t fonate ......... 10 UJ
N-Ni trosodiethy[amine ......... 10 UJ

. Etl++y[ met_[ formte - - ....... 10 UJ
Pentach i oroetb_ne ......... 10 UJCo

Aniline ......... 10 UJ
l-Nitr_o[ idine ......... 10 UJ
Acetc_ ......... 10 UJ
l-Nitr_l ine ......... 10 UJ
O-Totuidine ......... 10 UJ

3-Methy[phenot ......... 10 UJ
N-li trosopiperidine ......... 10 UJ
0,0, O- I r iethylph_thioate ......... 10 UJ
a,a-Dimethylphenethy[amine 10 it 10 R 10 2 10 R
2.6-Dichtorqphenot ......... 10 UJ

Nexach t oroproper_ ......... 10 UJ
1,4-Phenytenedi atone ......... 10 UJ
l-I i troso-di -n-buZy[amine ......... 10 UJ
Safrote ......... 10 UJ
1.2, 4,5- Tetrach t orobenzene ......... 10 UJ

2-13-93



TSF Evalx)ration Pond SU Data Docueent _ 1909 He_ VaLidation Lever A

TABLE 5-6. TSF EV/d_RATIOII POND - SEHIVOLATILE APPENDIX IX ORGANIC DATA (Continued)

AREA TSF TSF TSF TSF
LOCATION OVERFLON AREA OVERFLOWAREA OWERFLOgAREA OVERFLOI4AREA
TYPE 04:: LOCATION SYSTItATIC / SYSTMATIC RAlOIq SYSTHATIC RANDi4 SYSTNATIC L41)N
SN_LE OAINBER TSFI_A TSFI423A TSF1424A TSFI_SA
PIEDIA SOIL SED|NEIdT SEDiHENT SEDINENT
WITS ug/k9 ug/k9 ug/kg ug/k9
SOG MJH_R TSF112.3A TSFI_.]A TSF112._A TSF|32]A

I sosafrote ......... 10 UJ
1,4-iaphthoquinone ......... 10 UJ
1.3-Dinitrobenzene ......... 10 UJ
Pentach t orolbenzene ......... 10 UJ
1°NaPhtqY tamine ......... 10 UJ

2-Na@hthytamine ......... 10 UJ
2,3,4,6- Tetrach t orq=hermt ......... 10 UJ
5-iitro-o-toiu_dine ......... 10 UJ
Oi_tamir_ ......... 10 UJ
1,3.5-Trinitrober_ene ......... 10 I_I

Phenacet in ......... 10 UJ
Thiorazin ......... 10 UJ

_-_ 4-Aminobipherp/I ......... I0 UJ
, Pentachtoroni trobenzene ......... 10 UJ

.Oh Pronamide ......... 10 UJ_0

Dinoseb ......... 10 UJ
4-Hitroquinotine-l-oxide 10 R 10 R 10 It 10 i
Metb_pyri teme ......... 10 UJ
Arami te ......... 10 UJ
p- (P imethyt amino)azobenzeme ......... 10 UJ

3.3' -O i iethyLbenzidine ......... 10 UJ
Famphur 10 R 10 R 10 it 10 R
Z-Acet y[ami nof I uorene ......... 10 UJ
7.1Z-Oimethytbenz(a)antbracene ......... 10 UJ
3-RethyLchotanthrene ......... 10 UJ

HP_x_chtorof_ 10 R 10 R 10 R 10 it

Pi lu_ion Factor 1.000 1.000 1.000 1.000
Extraction (Attoued) Hold Time 14(1/,)<! 14(14)d 13(14)d 25(14)d*
AnaLyticaL (At Lowed) HoLd Time 17(40)d 17(40)d 17{40)d 10(40)(1
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till[ 6-7. TSF EVAPOEATIOII _ - SULFIOE DATA

AREA TSF TSF TSF TSiF TSF
LOCATION POND BOttOM POND BOTTOM POlIo DISCItARGE llAI:310GRQINID ilAclCGROLID
TYPE OF LOCATION SURFACE SURFACE BIASED BIASED BIASED
SAMPLE NuIqGER TSFOIOIA TSFOIO2A TSFOTOIA TSF1201iq TSF12021q
MEDl A SIEI)|PENT SEDI MENT SEDIINDIT SOlL SOlL
LINITS mg/kg mm.Jkg mg/k9 mg/kg mg/kg
SDG NUNGER TSFOIOIA TSFOIOIA TSFO4J)IA TSFOIOIA TSFOIO1A

FIELD MEASUREMENTS

Depth (ft) 0-0.5 0-0.5 0-2 0-0.4 0-0.4

ANALYTES

Sulfide 1120 J Z08 J 3560 IftJ T0.7 UJ 9.9 UJ

:r. Solids 54.3 63.7 31.3 92.2 92.2

Total (Al lowed) Hold Time a 5(7)d 6(7)d 9(7}d* 5(7}cf 5(7)ci

' a. Method 9030_n
0
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TAR[ 6-7. TSF F_AFqDRATIONPOliO - SULFIDE DATA (Continued)

TSF TSF: ]'SF TSF TSF
LOCATlOIN BACKIglflUU) _ OACKI]II3LII) _
TYPE OF Lt0C.ATIOII gIJ_,_F..D IiIASi3) BIASED II[ASa} BIASED
sJUqPLEWJIqOElt TSFI_ TSt;120Ldfl TSFl_N)SOl TSF_ TSFliZ'OTN
MEDIA SOiL SOiL SOIL SOiL SOIL
Ull ! TS rag/kg nmg/kg tw_,,Jqkb nno/kg mg/kg

NUPI_R TSFOIOIA TSF0101A TSF0101A TSF0101A 154FOlOIA

FIELD MEASUREt_I_$
Depth (fZ) 0-0.4 0-0.4 0-0.4 O-O.& 0-0.4,

At_LYTE$
So[fide 14.4 J 10.9 UJ 22.6 J 11.2 OJ 10.8 OJ

Z Solids 92.3 92.1 92.6 92.4 92.3

Tota_ (AILILoued) MoLd Time8 5(7)d 5(7_)d 5(7)d 6(7)d 6(7)d

a. t_h_d 9030J
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TABLE 6-7. TSF EVAPORATION POND - SULFIDE DATA (Continued)

AREA TSF TSF TSF TSF TSF
LOCATION BACKGROUND BACKGROUND BACKGROUND OVERFLONAREA OVERFLOWAREA
TYPE OF LOCATION BIASED BIASED BIASED SYSTHATIC RAMDM SYSTHATIC RAltDIq
SAMPLE HUMBER TSF120_q TSF1209M TSF1210H TSF13Z3A TSF1324A
HEDI A SO! L SOlL SO! L SOlL SOlL
UHI TS mg/kg mg/kg mg/kg mg/kg mg/kg
SDG NUHBER TSFOIO1A TSFOIO1A TSFOIO1A TSF132]A TSF1323A

FIELD HEASUREMENTS

Depth (ft) 0-0.4 0-0.4 0-0.4 0-0.5 0-0.5

AHALYTES

Sulfide 11.0 UJ 10.9 UJ 10.6 UJ 27.2 UJ 26.4 UJ

X Solids 92.3 92.2 91.8 87.1 89.7

Total (Allowed) Ho|d Timea 6(7)d 6(7)d 6(7)d 11(7)_ 7(7)d

i _ a. Hethod 9030
¢JI
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TSF Evaporation Pond S_ Data Document November 1989 Method VaLidation Level B

TABLE 6-7. TSF EVAPORATION POND - SULFIDE DATA (Continued)

AREA TSF TSF TSF TSF
LOCATION OVERFLOMAREA OVERFLOMAREA OVERFLOMAREA OVERFLOMAREA
TYPE OF LOCATION SYSTHAT! C RANDM SYSTMAT! C RANDM SYSTMATI C RANDM SYSTNAT] C RANDM
SAMPLE NUMBER TSF1325A TSF1423A TSF1424A TSF1425A
NEDI A SOl L SED|MENT SEDI MENT SEDIMENT
UNi TS mg/kg mg/k9 mg/kg mg/kg
SDG NUMBER TSF1323A TSF1323A TSF1323A TSF1323A

FIELD MEASUREHENTS
Depth (ft) 0-0.5 10-11 10-11 10-11

ANALYTES
SuLfide 25.8 UJ 29.1UJ 28.6 UJ 28.3 UJ

SoLids 91.1 80.8 80.9 83.9

Total (ALLowed) HoLd Timea 9(7)d* 8(7)d* 11(7)d* 8(7)cl _

, a. Method 9030
¢.J'l

c_) 2-15-93



TSF Evaporation Pond S&A Data Document November 1989 Method VaLidation Level A

TABLE G-8. TSF EVAPORATION POND - VOLATILE APPENDIX iX ORGANIC DATA

AREA TSF TSF TSF TSF TSF
LOCATION POND BOTTON POND BOTTOM POND DISCHARGE OVERFLOMAREA OVERFLOMAREA
TYPE OF LOCATION SURFACE SURFACE BIASED SYSTIklATIC RANDN SYSTNATIC RANDH
SAMPLE NUMBER TSFOIOIA TSFOIO2A TSFOTO1A TSF13Z]A TSF1324A
NED[A SED[IqENT SED]HENT SED1HENT SOl L SOl L
UNl TS ug/kg ug/kg ug/kg ug/kg ug/kg
SOG NUMBER TSFOIOIA TSFOIOIA TSFO4OIA TSF1323A TSF1323A

F!ELD MEASUREHENTS

Depth (ft) 0-0.5 0-0.5 0-2 0-0.5 0-0.5

TARGET COMPOUNDS

Ch[oromeLhane 10 UJ 10 UJ --- 10 UJ ---
Bromomethane 10 UJ 10 UJ --- 10 UJ ---
Vinyl Chloride 10 UJ 10 UJ --- 10 UJ ---
Chtoroethane 10 UJ 10 UJ --- 10 UJ ---
MethyLene ChLoride 5 UJ 5 UJ --- 5 UJ ---

Acetone 150 J 47 R 49 UJ 10 R 10 R
Carbon DisuLfide 5 UJ 5 UJ --- 5 UJ ---
1,1-Dichtoroethene 5 UJ 5 UJ --- 5 R 5 R
1,1-Dich[oroethane 5 UJ 5 UJ --- 5 UJ ---
1,2-Dichtoroethene_(tota[) 5 UJ 5 UJ --- 5 UJ ---

I

¢jn ChLoroform 5 UJ 5 UJ --- 5 UJ ---
¢= 1,2-Dichtoroethane 5 UJ 5 UJ --- 5 UJ ---

2-But_ 40 R 7 R 10 R 10 R 10 R
I,I,1-TrichLor_tha_ 5 UJ 5 UJ --- 5 UJ ---
Carbon Tetrachtoride 5 UJ 5 UJ --- 5 UJ ---

Vinyl Acetate 10 UJ 10 UJ --- 10 UJ ---
Bromodichtoromethane 5 UJ 5 UJ 5 UJ ---
l_2-Dichtoropropane 5 UJ 5 UJ --- 5 UJ ---
cls-l,3-DichLoropropene 5 UJ 5 UJ --- 5 UJ ---
Trichtoroethene 5 UJ 5 UJ --- 5 UJ ---

Dibromochtoromethar_ 5 UJ 5 UJ --- 5 UJ ---
1,1,2-Trichtoroethane 5 UJ 5 UJ --- 5 UJ ---
Benzene 5 UJ 5 UJ --- 5 UJ ---
Trans- 1,3-D i cht oropropene 5 UJ 5 UJ - - - 5 UJ - - -
Bromoform 5 UJ 5 UJ --- 5 UJ ---

4-MethyK-2-Pentanone 10 UJ 10 UJ 10 R 10 R 10 R
2-Hexar_..e 10 R 10 R 10 R 10 R 10 R
Tetrachtoroethene 5 UJ 5 UJ --- 5 UJ ---
1,1,2,2-Tetrachtoroethane 5 UJ 5 UJ --- 5 UJ ---
Toluene 63 J 5 UJ 28 5 UJ ---

2-12-93
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TABLE 6-8. TSF EVAPORATION POliO - VOLATILE APPENDIX IX ORGANIC DATA

LOCATION POND BOTTOM POliO BOTTOM PONDDISCHARGE OeIMERFLOWAREA OVERFLOWAREA
TYPE OF LOCATION SURFACE SURFACE BIASED SYSTMATIC RAIIOM SYSTMATIC RANDM
SAMPLE NUMBER TSFOIOIA TSFOIO2A TSFOTOIA TSFI323A TSF13Z4A
MEDIA SEDIMENT SEDIMENT SEDIMEXT SOIL SOIL
UNITS ug/kg ug/kg ug/k9 uglkg ug/kg
SOG NUMBER TSFOIO1A TSFOIO1A TSFO401A TSF132._k TSF1323A

L"hLorobenzeNe 5 UJ 5 UJ --- 5 UJ ---
Ethytbenzene 5 UJ 5 UJ Z J 5 UJ ....
Styrer_ 5 UJ 5 UJ --- 5 UJ ---
Xytene (total) 5 UJ 5 UJ --- 5 UJ ---
Dich|orodif[uoromethane 5 UJ 5 UJ --- 5 UJ ---

Trichtoroftuoromethane 5 UJ 5 UJ 5 R 5 UJ ---
trans-l,2-Oichloroethene 5 UJ 5 UJ --- 5 UJ ---
I odoreethane 5 UJ 5 UJ --- 5 UJ ---
At lyt chloride 5 UJ 5 UJ --- 5 UJ ---
ci$-l,2-Dichloroethene 5 UJ 5 UJ --- 5 UJ ---

Propionitrite 20 UJ 20 UJ --- 20 UJ ---
Acrotein 50 i 50 R 50 R 50 R 50 i

2-_toro-l_3-but_i_ 5 UJ 5 UJ --- 5 _ ---
Acrytonitrmte 10 UJ 10 UJ --- 10 UJ ---
Methacrytonitrite 5 UJ 5 UJ --- 5 UJ ---G')

I

_n Methyl methacrytate 5 UJ 5 UJ --- 5 UJ ---
(jn Dibromomethane 5 UJ 5 UJ --- 5 UJ ---

lsobuty[ alcohol 100 R 100 R 100 R 100 R 100 R
1,2-Dibromoethane 5 UJ ...... 5 _ ---
1.1,1,2-Tetrachtoroethane 5 UJ ...... 5 UJ - --

Xytene (total meta & para) 5 UJ 5 R --- 5 UJ ....
XyLene (ortho) 5 UJ 5 R --- 5 UJ ---
1,2,3-TrichLoropr_ 5 UJ 5 UJ --- 5 UJ ---
Tratu;-1,4-Dichtoro-2-butene 10 R 10 R 10 R 10 R 10 R
1,2-Dibromo-3-chtoropropane 10 UJ 10 OJ 10 UJ 10 UJ ---

Di rut ion Factor 1.000 1.000 1.000 1.000 1.000
Total (ALLowed) itotd Time 18(14)d* 17(14)d* 23(14)d* 15(14)d* 12(14)d
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TSF Evaporation Pond SliA Data ODourant Uovedber 1969 Hethod Validation Level A

TMLE 5-8. TSF EVAPORATION POll) - VOLATILE APPEMDIX iX OI;llIC DATA (Continued _)

AREA TSF TSF TSF TSF
LOCATION _LOI,/ AREA OHERFLOUAI_ OUF.RFLQI,!AREA OUE_FLOkl AiIEA
TYPE OF LOCATION SYSTIIATIC _ _T_THATIC RAIdOII SYSTHATIC _ $T$1-1_TIC
SAMPLE IIUNOEil TSF132SA T$1F1/_3& TSF1/.24A TsF1/.2SA
MEDIA SOIL SEOmEeT SEDI_EUT SEDmEUT
LilTS ug/kg ug_g ug/kg ug/kg
so5 eLa_eEi tSF1323A TSF1323& TSF132]A TSF1323A

FIELD _IITS
Depth (ft) 0-0.5 10-11 10-11 10-11

TAROT (:_
Chloromethone ............
Bromomethane ............
Vinyl Chloride .............
chloroettume ...........
plethyl erie Chloride ............

Acetone 10 i 10 R 10 R 10 R
Carbon Di_ fide ............
1,1-Pichloroethene S R S R S R 5 l
1,1 -Dichl oroethane ............
1,2 -O i ch I oroet_ ( total ) ............L-)

I

(31 Ohl oroform ............
O_ 1,2-D ichloroeth_.--le ............

2-6utarax_ 10 It 10 it 10 it 10 R
1.1.1- Trichl oroetharie ............
_rtx_ letroch|ori, de ............

Vinyl Acetate .............
Oroiodi ch i oromethar_ ............
I t 2-Oicbtoroproparie ............
c as- 1,3-Oichloropropene ............
Tr icbtm-oethes_ ............

D ibrmaoch | or_tbane .............
1.1.2-Trichloroethane ............
B4mzerle ............
Trans- 1,3-O ich I oroprq)ene ............
BrcilofOrii ............

4-_l-2-Pentar,0,_ 10 I 10 I 10 I 10 I
2-11exm_ne 10 I 10 It 10 it 10 R
Tet rachloroethemi_ 5 UJ .........
1.1,2,2-Tetrachloroe_ S I_ .........
1otuene 5 UJ .........
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TIIIF 5-0. TSF E_Ii_TiOH _ - VOLATILE ll_JX IX NIC DATA (C0ntJlal0d)

LOCATIOE O_FU0&# /tEA O_ I_Jt OUEEfLOU O_ O_ &l_
TYPE Of LOCATIOll STSIN&TIC iUION SYSTNATIC _ SYSINATIC IUiill SYS11ITI£ IUi0N

_ TSFT]_ TSF_ TSFI_ TSF_
NEDIA SOl L _ IlN_B1 SED|OT SED|NEAT
UIII IS

1SFI_ 1,_F_ 1.__

,c:hl_ S uJ .........
Ethyt_ S UJ .........
Styrene s uJ .........
lylene (totml) S UJ .........
Dic_l_ f |uor_i_Ublme ............

Tr id}|orof |uor_ ............
t rams- 1.2-Dicbtoroetkeee ............
Iodm_-thame ............
At lyl _bloride ............
cis- 1.2-0i¢hI_ ............

_onitrile ....... 20 ---
_fo4etn SO | SO D SO It SG It
Z- C1hl_ 1 q]-l_r.i_efae .............
Acrv|mitr| le ............
II_ltbarrlfl oni tri le .............

' mee_Ttnethocr_a_e ......
.,_ 9 ibr-'_em_-_.--._e .............

l S_ ilcob_ 100 I 100 I 100 it 100 I
1.Z-Oi_ ............
1,1,1,2 - let ra_bl_ .............

ly4eame (tott| H I lalrl) ............
Xytene (_) ............
1.2. ]- lricdhl oropropmn_ ..............
lr_-lo&-Oitdhloro-2-b_ame 10 I 10 | 10 I W It
1.2-Dibromo-]-_bl_ .............

D1 |u_ion Factor 1 ._ 1.(10G 1.000 1.000
total (At|oued) eked Tt l]_(K)d 1_(14,)d 1_(1_)d _;)d
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ISF IEvIpm_ian _ SIdl I_J _ - IovIkr _ Ik.thed VItkllitiem Level A

TII[ G-I. lrSF l_lPllllOI POI - ILATILIE IGIIC IITA

_ _ TSIF _ TSF
_11LOI I IOIlOm gP_gII_ I IO_lrlrU I IOrllI _ I]ITlrCN

OF _I loin IIFICIE _ SLIFI3E IIFi_Z SUIFmdlCE
IlII llS_'IIIVII[ V_ l_ _ TSFO10SU

NEIIA SII_ SEI_ SEIIIltT tIIIll_ S_IIlIEITIIl IS

,sxo'.OlA ,s_oso_ P_,mo-.J T_O1A

Fn£Lo ai__.JdullmtS

(ft) o-0o5 o-o.5 o_o.5 0-o.5 o-o.5
vl cmpoui5

_oJ_Ju_ SOgj W_ lO_ llOuJ sOuj

v.q,t _or_ ...............

k_tm_ _Pit _Lgat 79j 288t Zlt

1o11-DscdbI_ .................
1.1 _lpi_4t oroe-.J_ ................
1. Z-D_lor_ ( toz_l ) ................

_orofoNi ................

Z-_ _ | 10 I 6 It 10 | 10 It
1.1.1- lndiIor_ ................

t_ricbtoir a_ ................

Vn_ Aket4d_e ...............

DamJrzImdi4mrom_d/anw ................
!. 1.2- |ridzt_ .................

TT_- 1. $-I tdli m,'oWalpi_e ................
Otin0drirI ................

4-eseZa_r4-Z_ammae SiPu,I le uJ 10 _ I liJi _ oJ
Z-_ 18 10t sot lot TOt
tezz_acbi_ ........... . .....
S.l.2.Z-lezr_Io_ ...............

£_hs_L_ ..................

_e (t, ocaI ) .................

Ozl_ton F_K'ltor 1.t110_ Z.OOI 1.11I 1.000 1.000
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TSF Evaporation hnt IU bto _ - Iovidmr lg89 - aetlal VaiidJtion Level A

fr-t. TSF £IBRNITIOH POlO - tIOLATIL£ OliGImlC DATA (Continued)

T_ V_ T_ _ T_
LQCATIOII Ik'l PiPE INSET PIIqE IILET PIIqE II.ET PlPqE OVEiIFLOU IdtEA
TYPEm LOCAtiOn nnasEn mJasm 8JASEn Blase _TUC

_ T__ V_ t__ V_v TSFI301v
t_DIA NIL SOIL SOIL SOIL SOIL
Lilt T$ ug/_g Cql/kg ug/kg ug/k9 ug/kg

_ TSFOkOIA |SFO¢OIA TSF_IA lr_A TS_I::]K)IV

FIEI_ _IFIS
(fc) 6-6.8 7.5-8.5 5-6 5-6 .0-0.5

T_T
£h[oroaetbane ............. 10 UJ
Itramm ............ 10 UJ
Vinyl Chloride ............. 10 UJ
I_t oroetbm'te ............ 10 UJ
neti_jrteme Chtoricle ............ S UJ

_one 77 UJ 10 t 58 UJ 10 II 10 I
Carbon Disul fide ............ S U.I
1, l-Dichloroel:hene ............ 5 UJ
1. l-Dicbloroeibaft ............ 5 U_
1.2-Dichloroetbene (Io4_1) .............. 5 UJ

I

o_ chlorofonm ............. 5 uJ
s,_ 1.2-9ichioroetlt_ae ............. 5 LtJ

2-lutanone 99 J 1G It 10 It 10 It 10 II
1.1.1-lric_blor_ ............. 5 UJ
Carbon letr_loricle ............ 5 UJ

Vinyl Acetate ............. 10 UJ
Orci0dicht orome_ ............. 5 UJ
1.Z-Oichtoropropane ............ S UJ
cis- 1,3-Dichloropropene ............ 5 UJ
Tr ichloroethef_ ............ 5 UJ

Oibromochl orame_ ............ 5 UJ
1.1.2- Tr ichl oroeSgUt_ .............. 5 UJ

.............. 5UJ
Trans- 1.3-O ichl oropropene .............. 5 UJ
ktf0mlm ............. 5 LLI

6-Net_nyl-2-Pentanone 10 It 10 t 10 It 10 It 10 LLI
2-_ 10 I 10 t 10 I 10 t 10 UJ
Tet rachloroethene ............ 5 UJ
I. 1.2.2-TetrachloroetlUi_e ............ 5 UJ
Toluene ............ 5 UJ

clbl orobenzene ............ 5 t_l
Ethytberzene ............ 5 UJ
Styrene ............ 5 UJ
Xy[ene (toTal) --- ] J ...... 5 UJ

Dilution Factor 1.0QO 1.000 1.000 1.000 1.000
ToTaL (Allotded) tiolld Tt 21(l&)d" Z1(16)dl j 16(16)d m 16(l&)d R 11(16)d
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TSF Evq_ration Pond SU Oata Ooc_mt Uoved_r _ tlethod Va|idetion Lever A

TJOLf 6-9. T_ E_II_I_TIOII P(]IO - VOLATILENIC DATA (Conti_

AIIEA TSF TSF TSF _ TSF
LOCATIOI _LGId &IIEA OVEItI:LOIf4lEA _"_FLOkl 4IIF.A OME3tFLOid4REA OVER1RLOkl
TYPEOF LOCATIGI 5YSTIMTIC ItNeDN SYSlrIMTICBMIDN SVSTNATICRAiiBIq _T|C IUIflDN SYSTNATICRAIION

IJNBEI TSF1)Olb_E TSF13OIVRE TSFI_ TSFI_ ¥SF1_
NEDIA SOIL SOIL SOIL SOIL SOIL
LI lTs u9/_9 _g ug,nco

TSF1301V TSF_ ug/kgTSF1301V

FIELD 0EASURENEtTS
(ft) 0-O.5 0-O.5 O-0.5 0-O.5 0-O.S

TARGETcomtxJm)5
Chioromet___k_qe 10 t T0 t --- 10 UJ 10 i
Br0t_ethane 10 R 10 I --- 10 LU 10 it
Vinyl Chloride 10 n 10 • --- 10 UJ TO it
(htoroethane 10 t 10 • --- SO _ 10 R
Netbylene Chloride 4 J 5 I --- 5 UJ 5 R

&c_one 10 8 22 J 10 8 10 it 10 R
Carbon Disulfide 5 t 5 I --- 5 UJ 5 it
1,1-Dichloroethene 5 R 5 it --- 5 UJ 5 R
1,1-Oichtoroethame 5 R S It --- 5 UJ S R
1,2-Oichloroethene_(tota[) 5 t 5 it --- 5 UJ 5 R

. Chloroform 5 I S I --- S tU 5 I
c_ 1.2-OichloroeU_ane 5 R 5 It --- 5 UJ 5 e
c_ 2-Butanm_ 10 R 10 it 10 it 10 it 10 It

1,1.1-lrichloroethane 5 t 5 It --- 5 UJ 5 R
Carbc_ Tetrachloride 5 R 5 R --- 5 UJ 5 R

Vinyl Acetate 10 It 10 It --- 10 UJ 10 R
6rom0clichtorome_ 5 It S t --- 5 UJ 5 R
1,2-Oichiorol_opane 5 li 5 It --- 5UJ 5 R
cis-l,3-Dichtoroproixs_ 5 R 5 R --- 5 UJ 5 R
TrichloroeU_me 5 It 5 II --- 5 LLJ 5 e

Oibromochloromethane S R 5 R --- 5 UJ 5 R
1,1,2-Trichtoroethafle 5 It 5 it --- 5 LU 5 it
Benzene Sit 5R --- 5UJ 5R
lrans-l,3-Dichloropropene 5 R 5 R --- 5 LIJ 5 R
Bromoform 5 R 5 R --- 5 UJ 5 R

4-tlethyt-2-Pentanone 10 t 10 t --- 10 UJ 10 it
2-Ne_ 10 R 10 II 10 UJ 10 R 10 R
tetrachloroe¢i_ne 5 R 5 It --- 5 UJ 5 R
1,1,Z,Z-Tetrachloroethane 5 R 5 It --- 5 UJ 5 R
to[_ 5 R 5 • - 5 uJ 3 J

ChLorolbenzene 5 R 5 R --- 5 UJ 5 R
Ethytbenzene 5 R 5 R --- 5 UJ Z J
Styrene 5 R 5 R --- S IJJ 5 R
Xylene (tota[) 5 i 5 R --- 5 IJJ 8 J

Di[uTion Factor 1.000 1.000 1.000 1.000 1.000
Total (A[I_) Uotd Tiae 29(14)cr 30(14)d- 12(14)<I 14(lZ,)d 33(1Z,)d*
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TASt[ 5-9. TSF £VN_)UTIOi KiD - VOLATILE liC DATA (kired)

AREA TSIF TSF TSF TSF TSF
LOCATION OVERFLOU AREA OVi_FLOU AREA OMERFLOIdAREA _/dW.A OVEMFLOUAREA
TYPE OF LOCATION SYSTPMTIC RAIJfiNq SYSTHATIC il:AiilON SYSTH_TIC RAJi)N SYS'IBPtqTICfMdlON SYSTiI_TIC RANIOIq
SANPLE NUNBER TSF1364V TSFT]OSV TSF1305VRE TSF1]OGV TSFI_
MEDIA SOIL SOIL SOIL SOIL SOIL
UN! TS ug/kg ug/kg uc_kg ugJkg ug/kg
SOG MUHOER TSF1301V TSF1]OIV TSF1301V TSF1301V TSF13431V

FIELD P_I._NBE_M1FS
Depth (ft) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

TARGET _S

C_lorculethane 10 UJ 10 UJ 10 R 10 UJ 10 R
Bromoimetha_e 10 UJ 10 UJ 10 R 10 W 10 R
Vinyl Chloride 10 UJ 10 UJ 10 R 10 UJ 10 R
£hloroeth=-_e 10 UJ 10 OJ 10 R 10 UJ 10 R
Methylene Chloride 5 UJ 5 LIL.J 5 R 5 UJ 3 J

Acetone 10 R 18 J 10 R 10 R 10 R
Carbon Disulfide 5 UJ 5 UJ 5 R 5 UJ 5 R
1,1-DicdhLoroetbene 5 UJ 5 UJ 5 R 5 UJ 5 R
1,1-Dichtoroeth_ne 5 LLJ 5 UJ 5 R 5 UJ 5 R

_'_ 1,2-Dichloroethene (total) 5 UJ 5 UJ 5 it 5 UJ 5 it
c7_

Chloroform 5 UJ 5 LLI 5 R 5 UJ 5 II
1.2-1)ici_loroetl_al_ 5 UJ 5 UJ 5 R 5 UJ 5 R
2-6utanone 10 e 10 R 10 R 10 It 10 R
1,1,1-Trichtoroethane 5 UJ 5 UJ 5 R 5 UJ 5 R

Tetra¢_htoride 5 UJ 5 R 5 R 5 UJ 5 R

Vinyl Acetate 10 UJ 10 UJ 10 R 10 UJ 10 e
Breamdichlorome_ 5 UJ 5 UJ 5 R 5 UJ 5 it
lt2-Oichloropropane 5 UJ 5 IM 5 R 5 UJ 5 II
css-l,3-Dichtoropropene 5 UJ 5 LLI 5 R 5 UJ 5 li
Trichloroethene 5 UJ 5 UJ 5 R 5 UJ 5 R

Dibrmlochloromethane 5 UJ 5 UJ 5 R 5 UJ 5 R
1,1,2-TrichtoroeEh_ne 5 LLi 5 UJ 5 R 5 UJ 5 R
Benzene 5uJ 5uJ 5R 5UJ Sit
Trans-lo3-Dichloropropene 5 UJ 5 tLI 5 R 5 IJJ 5 R
Brmmfona 5 UJ S UJ 5 it S UJ 5 R

4-Methyl-:)-Pentartx_ 10 UJ 10 UJ 10 R 10 UJ 10 R
2-Hexanone 10 R 10 R 10 R 10 UJ 10 R
Tetrachloroethene 5 LL! 5 UJ 5 R 5 UJ 5 R
1,1,2,2-Tetrachioroethane 5 UJ 5 UJ 5 R 5 UJ 5 R
Toluene 5 IJJ 5 UJ 3 J 5 IJJ 5 R

Chl_ene 5 UJ 5 UJ 5 R 5 UJ 5 R
Ethytbe_ 5 UJ 5 tJJ 5 R 5 UJ 5 R
Styrene 5 _ 5 UJ 5 R 5 tJU 5 R
Xytene (total) 5 UJ 5 UJ 7 J 5 U,J 5 R

Di l_im Factor 1.000 1.000 1.000 1.000 1.000
Total (AL lowed) Hold Time 14(14)d 21(14)¢1" 35(14)d* 12(14)d _dOK14)d*
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TABL[ 5-9. TSF E-V_XlOii POND - VOLATILE OItGNilC DATA (Continued)

AREA TSF TSF TSIF TSF T.SiF
LOCATION GMEItFLObl/d_EA OqfEItFLOMAItF_ OVERFLOU NiEA _ ddtlEA GUEItFLOUAIrlEA
TYPE Of LOCATION SYST'MTIC _ SYSTN_TIC RANON SYSTN&TIC RM_q STSI_TIC RMBN SY$T_TIC E_ON
SJNPlPLEilIJIqBER TSF1307V TSiF1300V TSF130_ TSF1309V TSF130_
REDlX SOIL SOIL SOIL SOIL SOIL
UNITS ug/k9 ug/lkg u_9 _g ug/lk e
SDG WR TSF1301V TSF1301V TSF1301V TSF1301V TSFI_V

Fi ELD NEASUREFIENTS
Depth (ft) 0-0.5 o-o.5 0-0.5 o-o.5 o_o.5

TA&_ET
Chlorome_ 10 UJ 10 UJ 10 W 10 UJ 10 I
Bru_ 10 UJ 10 UJ 10 UJ 110UJ 10 i
Vinyl Chloride 10 UJ 10 UJ 10 UJ 10 UJ 10 t
K:h|oroezhar_ 10 UJ 10 UJ 10 LM 10 UJ 10 it
Ne_yiene Chlm-ide 5 UJ 5 UJ S UJ 5 UJ 4 J

Acetone 10 It 10 UJ 10 It 10 t 10 It
Carbon Disulfide 5 UJ 5 UJ 5 UJ 5 UJ 5 Ill
1,1-DichioroeL_ne 5 UJ S OJ 5 UJ 5 UJ 5 R
1.1-Dich[_ 5 UJ 5 UJ 5 UJ 5 UJ S t
1,2-OichtoroeZbene (toza[) S UJ 5 UJ S UJ S uJ 5 RC3_

Ln Chtorofori 5 UJ 5 UJ 5 UJ S UJ 5 It
1.2-Dichiocoe_ne 5 UJ 5 UJ 5 UJ 5 UJ 5 U

2-Suzar_re 10 It 10 UJ 10 II _ It 10 il
1,1,1-Trichtoro_ 5 UJ 5 UJ S UJ S UJI 5 t

Tetrachtoride 5 t 5 LLJ S R 5 | 5 |

Vinyl Acetate 10 UJ 10 UJ 10 UJ 10 UJ 10 it
8rcm0dichtoroa_chm,_ S UJ 5 UJ 5 UJ 5 UJ 5
l_2-D_chloropropane 5 UJ 5 uJ 5 uJ 5 LU 5 it
cls-l,3-Dichtorqprqpene 5 UJ 5 UJ S UJ 5 UJ 5 t
Trichloroethene 5 UJ 5 UJ S UJ 5 _ 5 l

Dif:x-omoc_toremethm'_ 5 UJ S UJ $ UJ 5 UJ S 8
1,1,2-Trichtoroethane 5 Udt 5 _ 5 UJt S UJ S II
8ef_ene S UJ SUJ SUJ SUJ 5 t
Trans-l,3-Oichto_q_e 5 UJ 5 UJ 5 UJ 5 W 5 t
Oronoforit 5 UJ 5 UJ S UJ S UJ S t

_-netJ_yt-Z-Penzmmne 10 uJ IO uJ 10 uJ 10 w 10 It
2-_ 180 it IO t_ 10 it 10 iZ 10 18
Xecrachtoroethene 50J 5 LU 5 UJ _ W 5 It
1,1,2.2-Tetradst_ 5 uJ 5 uJ S ILl S uJ 5 it
To|uerte 3 J 5 UJ 6 J 5 W 5 t

Oztorelbenzene 5 UJ 5 UJ S UJ S UJ S II
Ethytbenzene 5 _ 5 uJ 5 uJ 5 uJ 5 l
SWrene 5 uJ 5 _ 5 _ 5 _ 5 t
Xylene (totat) 5 J 5 uJ 8 J 5 N 7 J

D! lut ira., Factor 1.888 1.000 1.000 |.Ul 1.il88
To_al (AIIoaBd) Ud lit ll6(K)¢P ll_l_]ld Zl(K]lldm llg(K]ld m klkL)dP
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TSF EvaporatJonPoncl S&A Data Document November 1989 ItethodValidationLeveL A

TABlE G-9. TSF EVAPORATION POND - VOLATILE ORGANIC DATA (Continued)

AREA TSF TSF TSF TSF TSF
LOCATION OVERFLOIJAREA OVERFLOMAREA OVERFLOMAREA OVERFLOMAREA OVERFLOIJAREA
TYPE OF LOCATION SYSTNATIC RAMON SYSYIqATIC RANDiq SYSTMATIC RANDN SYSTNATIC RANDiq SYSTNATIC RANDN
SANPLE MLItBER TSF1310V TSF1310V fSF1310VRE TSF1310VRE TSF1310VRE
MEDIA SOIL SOIL SOIL SOIL SOIL
UNITS ucjlkg t_Ikg ug/kg _/kg uglkg
SDG NUHBER TSFOIO1A TSF1301V TSF1301V TSF1301V TSF1301V

FIELD MEASUREMENTS

6epth (ft) 0-O.5 0-0.5 0-0.5 O-0.5 0-0.5

TARGET CONPOUNDS

Chtoromethane 10 UJ 10 UJ 10 UJ 10 R 10 R
Bromomethane 10 UJ 10 UJ 10 UJ 10 R 10 R
Vinyl Chloride 10 UJ 10 UJ 10 UJ 10 R 10 R
ChLoroethare 10 UJ 10 UJ 10 UJ 10 R 10 R
Hethytene Chloride 5 UJ 5 UJ 5 UJ 5 R 5 R

Acetone 10 R 10 R 10 R 10 R 3 J
Carbon Disutfide 5 UJ 5 UJ 5 UJ 5 R 5 R
1,1-Dichloroethene 5 UJ 5 UJ 5 UJ 5 R 5 R
1,1-Dich|oroethane 5 UJ 5 UJ 5 UJ 5 R 5 R
1,2-DichLoroethene (total) 5 OJ 5 UJ 5 UJ 5 R 5 Rl m

_ Chloroform 5 UJ 5 UJ 5 UJ 5 R 5 R
1,2-DJchtoroethane 5 UJ 5 UJ 5 UJ 5 R 5 R
2-Butanone 10 UJ 10 UJ 10 UJ 10 R 10 R
1,1,1-Trichtoroethane 5 UJ 5 UJ 5 UJ 5 R 5 R
Carbon Tetrachtoride 5 UJ 5 UJ 5 UJ 5 R 5 R

Vinyl Acetate 10 UJ 10 UJ 10 UJ 10 R 10 R
BromodichLoromethane 5 UJ 5 UJ 5 UJ 5 R 5 R
1.2-Dichtoropropane 5 UJ 5 UJ 5 UJ 5 R 5 R
c_s-1,3-OichLor_r_ 5 UJ 5 _ 5 UJ 5 R 5 R
Trichloroethene 5 UJ 5 UJ 5 UJ 5 R 5 R

Dibr_tor_thane 5 UJ 5 UJ 5 UJ 5 R 5 R
1,1,2-TrichLoroetha_ 5 UJ 5 UJ 5 UJ 5 R 5 R
Benzene 5 UJ 5 UJ 5 UJ 5 R 5 R
Trans-1,3-Oichlor_r_ 5 UJ 5 UJ 5 UJ 5 R 5 R
Br_form 5 UJ 5 UJ 5 UJ 5 R 5 R

4-NethyL-2-Penta_ 10 UJ 10 UJ 10 UJ 10 R 10 R
2-Hexanone 10 R 10 UJ 10 R 10 R 10 R
Tetrachtoroether_ 5 UJ 5 UJ 5 UJ 5 R 5 R
1,1,2,2-Tetrachtoroetha_ 5 UJ 5 UJ 5 UJ 5 R 5 R
Toluene 5 UJ 5 UJ 5 UJ 5 R 5 R

Chlorobenzene 5 UJ 5 UJ 5 UJ 5 R 5 R
EthyLbenzene 5 UJ 5 UJ 5 UJ 5 R 5 R
Styrene 5 UJ 5 UJ 5 UJ 5 R 5 R
XyLene (total) 4 UJ 5 UJ 4 J 5 J 4 J

Dilution Factor 1.000 1.OO0 1.000 1.000 1.O00
Total (ALlowed) Hold Time 25(14)d* 13(14)d 25(14)d* 30(14)_ ,. 30(14)_
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TABLE 6-9. TSF EVAPORATION POND - VOLATILE ORGANIC DATA (Continued)

AREA TSF TSF TSF TSF TSF
LOCATION OVERFLOMAREA OVERFLOMAREA OVERFLOMAREA OYERFLOMAREA OVERFLOIJAREA
TYPE OF LOCATION SYSTHATIC RANDN SYSTHATIC RANDN SYSTNATIC RAMDN SYSTRATIC RANDN SYSTI4ATIC RANDH
SAMPLENUNBER TSF1311V TSF1311VRE TSF1312V TSF1312VRE TSF1313V
HEDIA SOIL SOIL SOIL SOIL SOIL
UNITS uglkg uglkg uglkg ug/kg uglkg
SDG NUMBER TSF1301V TSF1301V TSF1301V TSF1301V TSF1301V

FIELD MEASUREHENTS
Depth (ft) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

TARGET CONPOUNDS
Ch|oromethane 10 UJ 10 R 10 UJ 10 R 10 UJ
Bromoamthane 10 UJ 10 R 10 UJ 10 R 10 UJ
Vinyl ChLoride 10 UJ 10 R 10 UJ 10 R 10 OJ
Chtoroethane 10 UJ 10 R 10 UJ 10 R 10 UJ
Hethytene Chloride 5 UJ 5 R 5 UJ 8 J 5 UJ

Acetone 10 R 10 R 10 R 10 R 10 R
Carbon Disulfide 5 UJ 5 R 5 UJ 5 R 5 UJ
1,1-Dichioroethene 5 UJ 5 R 5 UJ 5 R 5 UJ
1,1-Dichtoroethane 5 UJ 5 R 5 UJ 5 R 5 UJ
1,2-Dichtoroethene_(totat) 5 UJ 5 R 5 UJ 5 R 5 UJ

I

o_ Chloroform 5 UJ 5 R 5 UJ 5 R 5 UJ
-.j 1,2-Dichtoroethane 5 UJ 5 R 5 UJ 5 R 5 UJ

2-Butanone 10 R 10 R 10 R 10 R I0 R
1,1,1-Trichtoroethane 5 UJ 5 R 5 UJ 5 R 5 UJ
Carbon Tetrachtoride 5 UJ 5 RR 5 UJ 5 R 5 UJ

Vinyl Acetate 10 UJ 10 R 10 UJ 10 R 10 UJ
Bromodich[oromethane 5 UJ 5 R 5 UJ 5 R 5 UJ
1.2-Dichtoropropane 5 UJ 5 R 5 UJ 5 R 5 UJ
c_s-l,3-DichLoropropene 5 UJ 5 R 5 UJ 5 R 5 UJ
Trichtoroethene 5 UJ 5 R 5 UJ 5 R 5 UJ

Dibromochloromethane 5 UJ 5 R 5 UJ 5 R 5 UJ
1,1,2-TrichLoroethane 5 UJ 5 R 5 UJ 5 R 5 UJ
Benzene 5 UJ 5 R 5 UJ 5 R 5 UJ
Trans-l,3-DichLoropropene 5 UJ 5 R 5 UJ 5 R 5 UJ
Bromoform 5 UJ 5 R 5 UJ 5 R 5 UJ

4-Methyt-2-Pentanone 10 UJ 10 R 10 UJ 10 R 10 UJ
2-Hexanone 10 R 10 R 10 R 10 R 10 R
Tetrachtoroethene 5 UJ 5 R 5 UJ 5 R 5 UJ
1,1,2,2-Tetrachtoroethane 5 UJ 5 R 5 UJ 5 R 5 UJ
Toluene 5 UJ 3 J 5 UJ 5 R 5 UJ

Chtorobenzene 5 UJ 5 R 5 UJ 5 R 5 UJ
Ethytbenzene 5 UJ 5 R 5 UJ 5 R 5 UJ
Styrene _ UJ 5 R 5 UJ 5 R 5 UJ
Xytene (total) UJ 9 J 5 UJ 4 J 5 UJ

Dilution Factor 1.000 1.000 1.000 1.000 1.000
Total (ALLowed) HoLd Time 15(14)o =* 35(14)d* 15(14)d* 35(14)d* 15(14)d*
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TABLE G-9. TSF EVAPORATION POND - VOLATILE ORGANIC DATA (Continued)

AREA TSF TSF TSF TSF TSF
LOCATION OVERFLOWAREA OVERFLOWAREA OVERFLOWAREA OVERFLOhlAREA OVERFLOWAREA
TYPE OF LOCATION SYSTMATJC RANDM SYSTMATIC RANDM SYSTMATIC RANDM SYSTMATIC RANDM SYSTMATIC RANDM
SAMPLE NUMBER TSF1314V TSF1314VRE TSF1314VRE TSF1314VRE TSF1315V
MEDIA SOIL SOIL SOIL SOIL SOIL
UNITS ucjlkg ucjlkg uglkg ucj/kg ucjlkg
SDG NUNBER TSF1301V TSF1301V TSF1301V TSF1301V TSF1301V

FIELD MEASUREMENTS

Depth (ft) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

TARGET COMPOUNDS

ChLoromethane 10 UJ 10 UJ 10 R 10 R 10 UJ
Bromomethane 10 UJ 10 UJ 10 R 10 R 10 UJ
Vinyl ChLoride 10 UJ 10 UJ 10 R 10 R 10 UJ
Chtoroethane 10 UJ 10 UJ 10 R 10 R 10 UJ
MethyLene ChLoride 5 UJ 5 UJ 5 R 5 R 5 OJ

Acetone 4 J 10 R 10 R 10 R 10 R
Carbon DisuLfide 5 UJ 5 UJ 5 R 5 R 5 UJ
1,1-Dichtoroetherm 5 UJ 5 UJ 5 R 5 R 5 UJ
1,1-Dichtor(_th_ 5 UJ 5 IJJ 5 R 5 R 5 UJ
1,2-Dichtor_th__(totaL) 5 UJ 5 UJ 5 R 5 R 5 UJ

l

(_ Chtorofonm 5 UJ 5 UJ 5 R 5 R 5 UJ
CO 1,2-Oichtoroethane 5 UJ 5 UJ 5 R 5 R 5 UJ

2-Butanone 10 UJ 10 R 10 R 10 R 10 R
1,1,1-Trichlor_th_ 5 UJ 5 UJ 5 R 5 R 5 UJ
Carbon Tetr_htoride 5 UJ 5 R 5 R 5 R 5 UJ

Vinyl Acetate 10 UJ 10 UJ 10 R 10 R 10 UJ
Br_ichtor_th_ 5 UJ 5 UJ 5 R 5 R 5 UJ
1.2-OichLor_ro_ 5 UJ 5 UJ 5 R 5 R 5 UJ
c_s-l,3-Dichtor_r_ 5 UJ 5 UJ 5 R 5 R 5 UJ
Trichtor_th_ 5 UJ 5 UJ 5 R 5 R 5 UJ

D ibrc_htor_thane 5 UJ 5 UJ 5 R 5 R 5 UJ
1,1,2-Trichtor(_th_ 5 UJ 5 UJ 5 R 5 R 5 UJ
Benzene 5 UJ 5 UJ 5 R 5 R 5 UJ
Tra_-l,3-Dichtor_r_ 5 UJ 5 UJ 5 R 5 R 5 UJ
Br_noform 5 UJ 5 UJ 5 R 5 R 5 UJ

4-Methy t-Z-_entanone 10 UJ 10 UJ 10 R 10 R I0 UJ
2-Hexanone 10 UJ 14 R 10 R 10 R 10 R
Tetrachtoroe:hene 5 UJ 5 UJ 5 R 5 R 5 UJ
1,1.2,2-Tetr_chtoroethane 5 UJ 5 UJ 5 R 5 R 5 UJ
ToLuene 5 UJ 5 UJ 5 J 4 J 5 UJ

Chtorobenzene 5 UJ 5 UJ 5 R 5 R 5 UJ
EthyLbenzene 5 UJ 5 UJ 7 J 5 J 5 UJ
Styrene 5 UJ 5 UJ 5 R 5 R 5 bJ
Xytene (totaL) 5 UJ 4 J 12 J 9 J 5 UJ

Di tut ion Factor 1.000 1.000 1.000 1.000 1.000
Total (At tc_) HoLd Time 13(14)d 16(14)c1" 30(14)c!* 30(14)d* 15(14)c1"
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TABLF G-9. TSF EVAPORATION POND - VOLATILE ORGANIC DATA (Ce_tinued)

AREA TSF TSF TSF TSF TSF
LOCJ.TION OVERFLOWAREA OVERFLOIJAREA OVERFLOIJAREA OVERFLOMAIIEA OVERFLOWAREA
TYPE OF LOCATION SYSTI4ATIC _ SYSTMATIC RANDM SYSTMATIC RAW)H SYSTMATIC RAJ)M SYSTMATIC RANDM
SAMPLE NUMBER TSF1316V TSF1316VRE TSF1317V TSFI317VRE TSF1318V
MEDIA SOIL SOIL SOIL SOIL SOIL
tiNITS uglkg ucj/kg uglkg ug/kg uglkg
SOG NUMBER TSF1301V TSF1_d31V TSF1301V TSF1301V TSF1301V

FIELD MEASUREMENTS

Depth (ft) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

TARGET COM_S

Chtorometharu_ 10 UJ 10 R 10 UJ 10 UJ ---
Brcxm3methane 10 UJ 10 R 10 UJ 10 UJ ---
Vinyl Chloride 10 UJ 10 R 10 UJ 10 UJ ---
Chtoroethane 10 UJ 10 R 10 UJ 10 UJ ---
Methylene Chloride 5 UJ 5 J 5 UJ 5 _ ---

Acetone 10 UJ 10 R 10 R 10 R 10 R
Carbon Disulfide 5 UJ 5 R 5 UJ 5 UJ ---
1,1-Dichtor_th_ 5 UJ 5 R 5 UJ 5 _ ---
I,I-Oich tor_th_ 5 UJ 5 R 5 UJ 5 UJ ---

G') 1,2-Dich[oroethene_(tota[) 5 UJ 5 R 5 UJ 5 UJ ---
I

Chtorofom 5 UJ 5 R 5 UJ 5 _ ---
1,2-Oichlorc_thar_ 5 UJ 5 R 5 UJ 5 Q ---
2-S_ar_ne 10 UJ 10 R 10 _ 10 R 10 R
I, 1,1 - Tr i ch t oroethane 5 UJ 5 R 5 UJ 5 UJ - --
CarbcNn Tetrachtori_ 5 UJ 5 R 5 UJ 5 R ---

V1_l Acetate 10 UJ 10 R 10 UJ 10 _ ---
Br_idltor_th_ 5 _ 5 R 5 _ 5 UJ ---
l(2-Oir.htor__ 5 UJ 5 R 5 UJ 5 UJ....
cls-l,3-Dichtoropropene 5 UJ 5 i 5 UJ 5 UJ....
Trichloroethe_e 5 UJ 5 R 5 UJ 5 UJ ---

f-

Di bromoch Loromethane 5 UJ 5 R 5 UJ 5 UJ - - -
1,1.2-Trichioroethane 5 UJ 5 R 5 UJ 5 _ ---
Benzene 5 UJ 5 R 5 UJ 5 UJ ---
Trans-l,3-DichLoropropene 5 UJ 5 R 5 UJ 5 UJ ---
Bromoform 5 UJ 5 R 5 UJ 5 _ ---

4-Nethyi-Z-Pentanorm 10 UJ 10 R 10 UJ 10 UJ ---
2-Hexanone 10 UJ 10 R 10 UJ 10 R 10 R
Tetrachioroethene 5 UJ 5 R 5 UJ 5 UJ 5 UJ
1,1,2,2-Tetrachtoroethane 5 UJ 5 R 5 UJ 5 UJ 5
Toluene .5 UJ 4 J 5 UJ 1 J 5 UJ

Chlorobenzene 5 UJ 5 R 5 UJ 5 UJ 5 UJ
Ethytbenzen_ 5 UJ 2 J 5 UJ 5 UJ 5
Styrene 5 UJ 5 R 5 UJ 5 UJ 5 UJ
Xytene (totaL) 5 UJ 10 J 5 UJ 5 UJ 5 UJ

Di iut ion Factor 1 .O00 1.0OO 1.0OO 1.000 1.000
Total (ALLowed) Noid Time 13(14)d 33(14)d* 13(14)d 16(14)d* 14(16)d
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TMLi[ 6-9. TSF EVJL_01_TI011 POlO - VOLATILE 01_NIIC DATA (Continued)

AREA TSF TSF TSF TSF TSF
LOCATION OVERFLOWAREA O¥[_dFLOiJ_ O_FLOM _ 101_rlL_ AREA O_LOW 41_
TYPE OF LOCATION SYSTIMTIC _ SYSTNATIC _ SYSTNATIC _ SYST-MTIC _ SYSTNATIC
S,_HPt.EImJt4BER TSF1318VRE TSF131L_V TSJFI319VWE TSF1320V TSF13210HJtE
HEDIA SOIL SOIL SOIL SOIL SOIL

OlllTS ug/kg ugJkg ug/kg $FlU_vg ug.lkgsoc,eUNmE. TSF13olv TSFI_IV TSF1]01v t TSF1301V

FI IFLD II_A._ll_EIITS

Oepth (ft) 0-0.5 0-0.5 IFO.5 00.5 0-0.5

T_T

{:hloromethane 10 I 10 OJ 10 OJ 10 OJ 10 I
8romomeThane 10 R 10 UJ 10 UJ 10 UJ 10 It
Vinyl Chloride 10 II 10 IW 10 ILl 10 lU 10 It
(hloroethane 10 R 10 UJ 10 UJ 10 UJ 10 R
methylene Chloride 5 1 5 UJ 5 I_1 5 UJ 6 J

/_:etcne 6 J 10 II 10 R 10 I! S J
Disulfide 5 I! S UJ S LU 5 UJ S il

1,1-Oichloroe_ 5 il 5 ILl 5 LU 5 lIJ S II
1.l-Dichloroe_l_ane 5 il 5 UJ 5 UJ 5 LU 5 R

G') 1,2-Oichloroethene (foCal) 5 I 5 UO 5 LLJ 5 LU 5 II

0 Chloroform 5 I 5 UJ 5 U_I 5 UJ 5 i
1,2-Oichloroethane 5 I S UJ 5 UJ 5 LU 5 il
2-6utah(me 10 II 10 IU 10 II 10 I 10 II
1,1,1-lrichloroeSBbane 5 1 5 tU 5 LU 5 UJ 5 1
(artxx_ Tetrachloricle S I 5 LU 5 t 5 ILl 5 1

Vinyl Acetate 10 I 10 OJ 10 ILl 10 ILJ 10 II
8romodichloromethane 5 il 5 UJ S LU 5 UJ 5 •
l_2-Oichloropropane S I S UJ 5 LU 5 UJ 5 t
cas-l_3-O=chioropropene S I 5 UJ 5 LM 5 LU S t
lri_hioroethene 5 I 5 LU 5 UJ 5 LU 5 II

Oilx-cam:hlow_L-_ame 5 I 5 ULJ 5 UJ 5 UJ 5 II
1.1,2-Trichtoroe_th_ S I 5 UJ 5 LU S UJ S I
l_ene S I 5 uJ 5_ 5UJ Sn
Trans-l,3-Oic_hlorcq0reqpene 5 I 5 UJ 5 UJ 5 UJ 5 II
lromoform 5 I 5 LU 5 I_ $ _ 5 II

4_l-2-Pentanmme 10 It 10 UJ 10 LO 10 UJ 10 II
2-1_x..=,w0ne 10 I 10 LU '10 I 10 I 10 II
letrachloroeti_ne 5 I 5 UJ 5 UJ 5 _ 5 il
1.1.2,2-Tetrachloroethane S t S t_ S _ S _ 5 II
lol_ 2 J 514.1 5 _ 5 _1_ 6, J

Chlordbenzes_e 5 It 5 UJ 5 UJ 5 _ 5 I
£tt_lber',zene & J S UJ 5 UJ S UJ 2 J
St 51 5UJ 5UJ S_ 51
x_(to_=i) 7 j s_ sw s w _2J
Di fusion F_ctor I._ 1.WN) 1.080 1.000 1.000
Tot_[ (AI[_) liold Time _(1/,)d _ 1S(K)d _ 17(l&)d_ 1_(1_)d_ ]_(TG)d_

2-12-g_



lrsF Evipmrltdon Paid SIA _ DoCUIInI - _ lrglW Iletbod Vllidltim _ A

IJOIJEG-S. TSF EtWSmITIOI POre - tmlJITIUE CIGaIUC BAIA (Continued)

TSf TSf TSf TSF TSf
L_IiOI _ _ OiBPJOU ilia O_[IFLOWJdlIA _ Jirdl _ Jm_
TYFIEOf LOCATION _'IlII||C IbllU STSP_.I|C tllll slrsTIIt|IC IJlill SQISllITI( lllil $TSIHNiLT|CIUlill

_ T_V I'S_FT3_P'$_ |$_1 _r_-*_f _ TSIF_
IIEDIA SOIl. SOIL SOIL $0IL SED_UII IS

TS_I_OTV

FIELD IIF.J_U/ENEIITS

Dep_ (ft) H.S 0-0.$ O-t.S H.S _ iT

TJU_ET csmaums
£hlora__ 111uJ t • --- I II IG

lmlu 1tll --- Ill WUJ
¥l_ Chloricle 10 lu I I --" 11) I 10 UJ
Chl_ 10 UJ 10 m --- 10 m 10
_[hylene £hlar_ S ILl S t --- S J S

Jb_t_ _ J 10 | W | I I 9 J
CJrtxm Disulfide S UJ S Ir --- S E S
1.1-Osclhloro_ S U.I S I .... S I 5
T.,T-Didiiof_aetkiae S UJ S II .... S | S
1,2-Di_|_ (_) S UJ S I --- $ I S UJG_

|

._ Oklorofori $ UJ S I! --- $ II 5 UJ
•,.-* 1.Z--Didll_ S UJ S II --- S I S

2dlur_ane 18 I 1N)I Im I I | _ I
1.1.1-|ric_l_ S W S l .... S II S

Se_or_ S I S l --- S I S m

V--_mT!_e 10 _ 118I --- I I TG
Ir_c_lor_L-Umne S uJ S I --- S I S uJ

Stu SI --- SI S_
SUJl SI .... SI 5_

Om_(m_[l_ S W S I ..... S I S
t,l,J-|rsckl_ S UJ $ I --- $ l S uJ
II_ SUJ SI ..... SI S_
|rams-l.J-I)ic:k|_-qwspm_ S UJ S I """ 5 I $ UJ
Iram_ara S ILl S I .... S I 5

4_-2-_munnnm 141UJ U I W _ 111I 110
2-_ 9SI Nil II 111 4dbil
le_rlchloroetSwme S UJ S I S _ S I S
1.1.Z,2-I_I_ S I_ S I S ILl 5 l 5
toluene S UJ $ I S uJ S I S

_tarabm_ne SUJ SR SUJ SI SUJ
[f_tber_me S uJ S I S uJ $ I S
Styrene S uJ S I S uJ S I $
x_lene irma) 3 J 7 j $ _ S I S u_

Dalull tm fam_toT 1.ON 1.1180 1.m l.m i ._00

Z- 1Z-95
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TSF E__ Pand SIA Ooto Oocum_ - liNmber _ - liemod V_L_ien Level A

TABL£6-9. TSF L:VlmO_TiOII Pf]lO - VOLATILEOeGdilC DATA (Centimm_

TSF TSF
LOCATIGII D|TCII DITCH
TYPEOF LOCATIGII IJlJl_D IIASE_
StaPLE ELIOER T_ lSF210W
NEDIA SOI_IIEII SIKL/Si_IIEII
mxts ue_kw

FIELD NEASUBBEIIT$
Dep_ (ft) 0-0.5 0-0.5

TAIK_T
d_loi_n_-tJklae 10 ILl 10 J
Dr -_ IOUJ lOUJ
Vinyt Chloride 10 UJ 10 tU
Chl_ 10 UJ 10 ILl
ne_ene Ch!cTicle S UJ S UJ

dLcetane 19 It _t
Disulfide S UJ 5 UJ

1.1-Dichloroetkene 5 LIJ 5 UJ
1.1-Oicltloroethane 5 uJ 5 UJ
1,Z-Dicltloroe__(toUt[) 5 UJ 5 UJ

|

Chloroform 5 UJ 5 LLI
T,2-Dichl_ S UJ 5 UJ
Z-ilutanme 10t 10 UJ
1,1,1-lrichl_ 5 I_ 5 UJ
Carbon Tetrachloricle 5 uJ 5 UJ

Vinyl Acetate 10 UJ 10 UJ
8rmeclichtormethane S UJ 5 UJ
1.2-DichteroPralmne 5 UJ 5 UJ
cis-l,3-Dichlor_x_ne S UJ 5 UJ
Trichloreethene 5 UJ 5 UJ

omrmm_t c_e_hme 5 _ 5
1,1,Z-Trichloroetbane 5 UJ 5 UJ
Benzene S UJ 5
Trans-l,3-Oich[_ S LLJ S UJ
8romoforn S uJ 5 UJ

4-ne_vy1-2-P_tanone 10 UJ 10 UJ
Z-aexanone 10 R 10 l
Tetrachtoroethene 5 UJ 5 UJ
1.1,Z,2-Tetrach|oroet_hone 5 UJ 5 UJ
Toluene 5 UJ 52 J

chlm-ebenzene 5 UJ S UJ
Et._/l_ene 5 UJ 5 UJ
StyTene 5 UJ 5 uJ
xytene (total) 5 uJ 5 UJ

Dilution Factor 1.O00 1.000
Total (At lowed) loid Time 15(K)d" TS(14)cr

Z-1Z-93



Table G-IO. Sample numbers for the TSF disposal ponds and sump.

Ana}yses by EPA meth(x_ number

60 ]0 ;'411 B24G

Locat ,or, Depth Type meta Is VOAs Append,.x IX @__:___spectr_try

Pone t_ott_ Surface _ased TS.,_CIOIt_ TZ_O.ii4M TSFOIOIV- TSFOII4V ISFOIOIA. ISFOIO2A TSFOIOiG --TSFOII6G

[_'eI:;ress_or: _rea_. S_rface B_ase_ TI.FC._CIM T!,F02_ TSFOPOIV - IS_O20-_V -- ISFOYOtG - TSFOPO4G
0 m T • !:,.:_:M TC_OSO4M TSFO3OIV ISFO304V -- TSFOSOIG TSFO304G

_._.tte s_ ]r_ter _or B,asecI -- TSFO40}.A TSFO4OIG

i.um_ m.,-.rg,-n,,..... _n (. m be]o_ B_ased T J_-:C!_. tS;OSOZM TSF050!¥. ISFOSO2V -.- TSFOSOIG. TSFOS,£2G
s_ bottom

_et p}pe 0 6 m beio_ 5:dsec_ ]_'60iM - T.:.i_NM ]SFO6OIV - 1FSFO604V -- TSFO6016. TSF_EO4G
p;pe

Pond d_scnarge Surface _ _ased - - TSFO/OIA TSFO/O|G

_-_or'er_oie ] _ m B _asea T_._O_0!M TSF080!¥ - - TSFOSOIG
,,FO:._L,_M Ts_ogo]v ..... TS_090i6

_-), 4 6 m TSFiOOiM TSF!CK)IV -- TSFIOO!G

-.4 I£.2 m TSFIlOIM ISFi|OIV - TSFI!OiGco

_,_ckgrounda Surface B _asea TSF120]M - ISF i20_ ......

Overflow area Surface Syste_at;c T_.3OIM - ISF|322M T_FI3OIV - TSFI322V TSF1301A - TSFI303A TSF!3OIG - fSFi322G

3 0 m Ran(iom T3_1401_-- TSFI422M TSFI401V- TSFI422V TSFI401A- TSFI403A TSFI4OIG- TSFIa22G

war;re s_mrp interior QA. rep} - - - fSF1501A TSF 1501G

Pand d_scr_arge :_rface QC. rep I - - -- ISF1601A TSF 16gIG

_epi_cates -- OC. so_I ISFITOIM - TSFI7OF._ TSFIIOIV - ISFI/O6V -- TSF!7OIG - TSFIIO@S

#_,_s_tes - QC. water TSFI_OIM _ TSFISOSM ISFISOIC.D.E - TSFIBO6C.D.E ......

Tr;p b]anks_ .... QC. -ater -- TSFIgO!C.D.E - TSFIgO6C.D.E ....

F _e ]a _ tanks -- OC. ,,ater TSF2OC:!M - TSF2OOS_W ......

a Background s_ies analyzea for ICP metals/CN/As/Se/Pa_mii/T1/Sn/Suif_de

b. Three sample v_a]s are required far eacm aqueous VOA sample, these samples are cles_gnatea C. g. and E.
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Table H-1. TSFmonitorin 9 well sample analysis summary.

#

Ana1_ses by EPA Hethods Humber

Locat ion Depth Humber Type 6OiO 8240 i7471/7470 Gamaa Gross Sr-90
ICP VOAs Hercury Spect ros_ ,_/a A ;pha/Bet a

,

l-Cicero Jar Slze 2SOml 250 zi 250 el 500 ml squats 125 m! 1OO0 ml

Ex|stln9 = ]5.2 m 20 Biased. 20 b 20 c 20 b 20d ZO Z0
we I ls water grabs

Iota ]s ZP 20 20 20 20 20 20

I

a. Gamp,_ spectroscopy wil] adl_ere to the procedures detailed in the SOPs prepared for the Radiation
Heasurements Laboratory.
b. Analytical parameters: Hetals ICPIAslSe/PbllIglTIlSn (! L liDP[)

-r c. Aria lyt ical parameters: Volat i ]e organics (3-40 mi},
, d. Analytical parameters: Gamma Spectroscopy (540 ml ilDP[]



Table H-2. TSF monitorin9 well qualitycontrol sample analysissummary.

,,

Analyses by [PA Methods Humber

Locat ion Depth Humber' Type 6010 8240 j7471/74701 Gamma Gross Sr-90

ICP VOAs Hercury Spectroscopy a Alpha/Beta
, ,.............. , _, ,.........

i-Chem Jar size 250 m| 250 ml 250 ml 500 ml squats 125 ml lO00 ml
.........

Existing wells 2 QC replicate l 1 ] ] l l
water

Rinsates l QC. water i c ] ]c i b l l

lrip blanks lO QC. water 10d

......... ; " r' ,_,

Totals 13 2 I? 2 2 2 Z

"r- a. Gamna spectroscopy analysis will adhere to SOPs prepared for the Radiation Measurements Laboratory.
' b. Aqueous gamna spectroscopy samples are placed in 540-ml bottles.

c. [PA method 7470 applies to aqueous Iig samples. IO00 ml IIDPE bottles used to containerize these samples.
d. Trip blanks and rinsates are placed in 40-m] glass vials with no head space. Trip blanks are laboratory blank water supplied by the analytical
laboratory. Field blanks consist of the ilPLC grade water used for flna] rinsing when collecting rinsates.
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TSF-07 Perched Mater Welts S&A Data Document October 1990

Table H-3. TSF-07 perchedwater wells-inorganicdata.

AREA TSF ISf ISF TSF ISF
LOCATION ISFAG 7 TSFAG 7 TSFAG 7 TSFAG 7 ISFAG 7
TYPE OF LOCATION EXISTING MELL EXISTING MELL EXISTING MELL EXISTING WELL EXISTING MELL
SAMPLE NUMBER TSF2502M TSF2503N ISF2504H ISF2505H TSF2506M
MEDIA MATER MATER MATER MATER MATER
UNITS ug/L ug/L ug/L ug/L ug/L
SDG NUMBER 12926 13124 13238 13292 13403

ANALYTES
AlurniniLmTI 39.5 BU 3070 62.9 BU 257 ---
Antimony ...... 43.1 B 36.4 B ---
Arsenic 3.8 B 3.7 B 3.4 B 2.0 UN ---
Bar i um 229 263 212 266 208
Beryl [ium ...............

Cadmium ...............
Ca [cium 118000 129000 112000 148000 103000
Chromium -- - 13.1 .........
Cobalt --- 6.0 B .........
Copper 4.9 B 17.4 B --- 7.1 B ---

Iron 4.4 BU 3780 34.1 B 104 11.8 BU"-r
, Lead 1.0 LIW 3.3 1.0 IN 1.0 IN 1.0 UNUJ

_n Magnesium 31400 32800 28100 31000 29600
Manganese 2.1 B 65.8 --- 25.9 ---
Mercury ...............

Nickel --- 21.5 B .........
Potassium 6160 5620 3970 B 3920 B 4110 B
Selenium 2.0 I_lJ 2.0 MNUJ 2.0 MNUJ 2.0 taJJ 2.0 Ug
Silver ...............
Sodi um 11700 12600 12900 9650 11200

Thallium 5.0 UNUJ 1.0 UNUJ 2.0 UNUJ 5.0 MNUJ 1.0 IJNUJ
Vanadium --- 11.2 B .........
Zinc --- 57.6 13.2 BU 14.0 BU 12.6 B

Total (Allowed) Hold Ti_a 27(182)d 17(180)d 21(180)d 6(180)d 7(180)d
Total (Allowed) Hotd Timeb 27(28)d 19(26)d 15(26)d 9(26)d 7(26)d
Iota[ (Allowed) Hold Time c 27(182)d 17(180)d 15(180)d 6(180)d 7(180)d

a. ICP
b. CVAAS
c. GFAAS

10-19-92



TSF-07 Perched Mater Welts S&A Data Document October 1990

Table H-3. (continued).

AREA TSF TSf TSF TSF ISF
LOCATION TSFAG 7 TSFAG 5 TSFAG 5 TSFAG 5 TSFAG 5
TYPE OF LOCATION EXISTING WELL EXISTING WELL EXISTING tJELL EXISTING WELL EXISTING WELL
SAMPLE NUMBER TSF2507H TSF2602H TSF2603M TSF2604M ISF2605M
WED]A WATER HATER WATER WATER MATER
UNI IS ug/L ug/L ug/L ug/L ug/L
SDG NUMBER 05054 12926 13124 13238 13292

ANALYTES

Aluminium 108 B 110 BU 162 B 483 62.3 B
Antimony ............ 48.4 B
Arsenic --- 3.3 B 2.6 B 3.5 B 2.0 UN
Barium 214 116 B 128 B 121 B 111 B
Beryl [ ium ...............

Cadmium ...............
Catcium 111000 44800 46200 41000 39500
Chromium 9.6 BU ............
Cobalt ...............

Copper 7.3 B 8.6 B 11.2 B 9.1 B 4.8 B

Iron 23.1 B 93.8 B 226 437 72.8 B
-r Lead ...... 1.0 UM 1.0 tlW 1.0 t,qJJ
' Magnes ium 31700 9550 9530 8630 8400

Manganese --- 6.2 B 9.2 BU 11.0 B 5.6 B
Mercury ...............

Nickel --- 64.0 15.9 B ......
Potassium 4610 B 2740 B 2100 B 2190 B 2070 B
Selenium 2.0 WleJJ 2.0 I_JJ 2.0 WNUJ 2.0 WNUJ ---
Silver ...... 4.1 BU .......
Sodium - - - 127000 119000 115000 112000

Thallium 2.3 BMNJ 1.0 1_ltJJ 1.0 WNUJ 1.0 WNUJ 5.0 WNUJ
Vanadium 9.0 B --- 5.4 B 5.4 B ---
Zinc --- 9.4 B 12.6 BU 8.9 BU 7.8 BU

Iota{ (Allowed) Hold Time a No Prep 27(182)d 17(180)d 21(180)d 6(180)d
lotal (Allowed) Hold Timeb 12(26)d 27(28)d 19(26)d 15(26)d 9(26)d
Total (Allowed) Hold Time c No Prep 27(182)d 17(180)d 15(180)d 6(180)d

a. ICP
b. CVAAS
c. GFAAS

10-19-92
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Table H-3. _continued).

AREA TSF TSF
LOCATION TSFAG 5 TSFAG 5
TYPE OF LOCATION EXISTING WELL EXISTING I/ELL
SAMPLE HUMBER TSF260_ TSF260/M
MEDIA MATER WATER
UNITS ug/L uglL
SDG NUHBER 13403 _4

AI4ALYTES
Aluminium --- B6.0 B
Antimony ......
Arsenic 4.2 B 1.1 B
Barium 90.4 B 131 B
Beryl [ ium ......

Cadmium ......
Calcium 306(0) t,,_,_
Chromium ......
Cobalt ......
Copper 7.7 B 8.0 B

I ron 45.2 11 ---
Lead 1.0 _J ---

-r Magceesi _au 6700 10200
' Manganese 7.2 B 3.5 B

",,4

Mercury ......

Nickel ......
Potassium 1590 g 27&0 BU
Selenium 2.0 t_ Z.O tJtLLI
Si i ver ......
Sodium 109000 12800

That l ium 1.0 I_UJ 1.0 MNUJ
Vanadium --- 7.3 B
Zinc 70.1 ---

Total (Altoued) Hold lime. a 7(1BO)d No Prep
Iota| (Allowed) Hold Timeb 7(26)d 12(26)d
Total (A[toued) Hold Time c 7(180)d No Prep

a. IEP
b. CVAAS
c. GFAAS

10-19-92
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Table H-4. TSF-07 perched water wells-inorcjanic Appendix IX data.

AREA TSF TSF
LOCATION TSFAG 7' TSFAIG5
TYPE OF LOCATION EXISTING IJELL F.XISTIImG MELL
SAMPLE _R l SF2501M TSFZIM)IN
lIED I A WALES t_IDI
UNITS ug/L ug/L
SOG t_ER TSF_Om TSF_JOltq

MIALYTES
Atuginium ,GO00 IIJ T2SO IIJ
_t iuony .... 142 Ii
Arsenic ......
Barium 245 22.4

Berytl Hum 2.2 BU 1.6 RJ

Cadmium --- 2.O II
Calcium 96_ 70500
Chromium 16.7 16.0
Cobalt ......
Copper 5.9 BU 17.9 ilU

"1- I ron 4590 1990
Lead ......

(3o Hagnesium 24100 13900
Manganese 62.3 111
Mercury 0.17' MJ 0.10 UJ

Nickel ......
PoZass ium 9500 3210 II
Selenium ......
Silver 5.6 Ii 2.A I
Sodium lZ.800 91300

Stront it. 710 ._7'
Thallium --- 101 BU
Tin ......
Vanadium 40.1 BEJ 39.6 llEJ
Zinc - - - 56.0

Total (Allowed) Hold time.a 53(100)d 53(180)d
Total (Allowed) Hold Timeb 2_(2J_)d* Zg(Z/_,)dP

a. lOPS
b. L'VAAS

10-19-92
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ISF +07 Per_ Uat_r Wet ts SlJt I_ta _ - _Ob_

Tab]e H-5. TSF-07 perched water we||s--analysis results for rldiom_lides.

_, _sr is+ _s+ _g ws_
LOCATION 1SIFA,G, 7 lSFlt_ 7 |gt_ 7 1_t_ 7 |_tlG 7
TYPE Of LOCATIOII EXlSTII_ tlELL EXI$11IG IIELL IEllSll& _ HIHIIIG IUL IE]IISIII_ tWEL,L

ILMB[il ISF_I D A IS1_01 D A ISf2SIR D A ISIF_ I i ISJ:_ D I
_mA _IEtt o s _ o s m1_ Qs mmma s _+EJ o s

Gross Alpha & E*4M s 3 H U &

Gross Beta -I41 _ I S IE_all U 4;,

Beta Emitters
Strontium - 90 Z.9 E+01 t 0.6 £*01 4 &.4 E*OO s O.S [*OO +. -2.ZE_Im s O.S 15+011U 4 1 IE+tll s 2 E*_ U;

Elli fret's i) U 4; IB U 4 lid @ 4 IB U

a_ The O01F colin contains any data quBlifier flags.
b. The _ corm mains the m_atytic+l support level.

._o 10-21-9Z



T_le H-5. l[contimu_J).

Z_I(AIi:Oi |_ Z II_IE T IftK I IIIK ? III_ t
|111_ OF LOCAIJOHIt [I|5|IMG M_LL E]KJSIII[ _IL _|$!rlK I|L _|_Jl [l |]|I|i_IIG, _LL
s,vqPt£ imBIEit !5_Z_I_ D A '1I_ D ,it, ;S_ D A IS/2SOB • A TU_ •

_IA MKT|i| Q S lilll|,ilQ 5 _|_ • $ tiliUI I S M_|B _ $

Gr_ss Xl_ 2.3 E-G1 t 0.7 t*Ol _, Z IEQ4_ t 2 I[:_li_ U & 7 |_ J 2 t_ _,

Grc_s 8eto Z.6 Ee01 t G.8 lEVI 4 -F f_ t i t_ U ,k l_ E_ t ll_.F |_

dicta Emi t te_5

5tror_tlun- 90 6.;, t4 t O.;r [-00 4, 2.1 _ t J.] i4 &

Gamma [lt+ttm mid u ;, I u 4,

a. the DOF column con_mi_ any do,to _tSfte_ f|,i_gls.
b. llh_ _ column contains _ msal_i_ _t i_v,_irt.

i
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I. lk ill cltl llinl I_ il lilifil_ filli.
b. _t li Jill ililmU Ii I_llliid ili ll_.



a. l_ue _ column _sins m_ data quadttf_e_ ft_gs.
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ISf-07 Perched lialer Veils _ Date Document - Octdber

Table H-5. l¢ontin_).

AREA ISF IS_IF IS_F |StF T_
LO(AIlOII 1_lF/lt_ 5 IS1F/!_ 5 ISIFIG S ISS/liG S |_IG 7
11fl_ OF LOCAIrllOi IEIL|SIII_ UFLL IEX|S/|ll_ MELL IEX|STII_ ELL I_|_IMIG liEILL _|ST|I_ klELL
SJeW_ tUP_..Jt ;_ce_16 • A 1S1_1_7 b A IS1_2_416B A ;SI_ • & T_lO G &
_O_A USt[eo s u_ o s v_ a s vm_ • s _l Qs

Gross Alpha 1.2 E*02 t 0._, [*02 ,L 1.9 E*O; I II.S I[_ A

Gross a_ta 3.6 EQ01 _ 1.0 E_01 A 1.2 E_ _ 0.2 E_O_ A

Ileta E_i tte_s
5trontim - 90 6.5 E_lO t 0.7 £_10 :. 2.0 IE_lO _ 0.3 E_O & S+_ E_ x 0.7 I£-_

_ama £mi t t_s nO U &

a. lhe DQF colum contains any data quatilier flags.
:3: b. The ASL ¢olunn contains ll_ aulytica[ scllx_l level.

I
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T_F-07 Perched Water IAells sIr,A Data Document o October 1990

Tab)e H-5. (continu_).

AREA TSF |SF ]SF TSF TSF
LOCATION TSFAG 7" TS4rAG7 |S4Fd_G7' |SIFJI_ 7 |StFAG 5
TYPE OF LOCATION EXISTllOG k_LL EXISTING MELL E]USIliG tdELL tEl_ll_klE IIEP_ICAIE
S4MqPLENUI_ TSF2611 O A i5F2612 O A 1SF261] O A ISF2701 O i ISFZa0I O A
IqF_DIA UATEI O S MikTFJ O S tIMi_ Q S 51R|EtltO S IdAIEli O S

LmITS pC:ilL [ L_ pCi_ F_L_ pC:ilL F_L_ _i__ F_L_ pC:iLL F. L.

Gross Alj:_a 1.3 EsOl _ 0.4 E*01 4 3.2 E_tDO _ 1.9 E_OIQg A Z.Z E_I1 g 0.5 E*01 A & E_DO z 2 E*O0 O 4

f_'oss Beta ] E*O0 , 5 E-O0 U 4 1.Z IE*01 s 0.3 Et01 4 8 Er_ _ S E_ U _ 5 E'_ S 5 E*_ U

Beta EmJgters

Stronticm - 90 -3 E-01 t 4 E-01 U 4 -6.2£*00 a O.F E_ U & -2.5E,_DO a 0.5 E*O0 U t,

Gamma Emitters NO U 4 liD U 4

a. The DOF column contains any data qualifier flags.
b. 1he ASL column contains the anatyticat support lever.-1-

J
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ISF-07 Perched Water kPel[ILs_ Data IDImc_i_t - IO_toil_ 1990

Table H-5. (continued).

AREA 1SF
LOCATIOM QC
TYPE OF LOC_&IION RIMSATE
_LE IIIUHBER TSF2901 O A
IHHEOIA WATER O S

LmlTS pCilL F L

Gross All=ha 1.2 E*O0 _ 1.6 E_O0 U 6

Gross Beta 2 E.O0 _ 4 E+O0 U 6

Beta Emi tters
Strontium - 90 -1.2E_OO t 0.6 E400 U 4

Gamma Emitters liD U 6

a. The DQF coi_un contains any data quazifier flags.
b. Tt,_e A_ cotum_ co_tains the anaty_icat s_JppOrt tevet.

:3:: 10-21-9Z
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1SF-07 Perched Water We|Is _ Data Doc_uent October 1992

Table H-6. TSF-07 perched water wells-volatile orcjanic data.

AREA TSF TSF TSF TSF TSF TSF I(SF
LOCA||Oll TSFAG 7 TSFAG 7 TSFAG 7 TSFAG 7 TSFAG 7 T_AG 7 ISFAG 5
TYPE OF LOCATION EXIS|ING I,_[L EXISTING WELL EXiSTiIIG WELL EXISTING i/ELL EXlSTIIG MELL EX|STIK MELL EXlSTEIIG UELL
SAMPLE_R 1SFZS02£ 1[SF2S03C I SF2_04C TSFZSOt_C ISf2506C 1SFZSO?IC 15F260_
tIF_D|A I,A_1[ER MATTER LIA|EI! LA_|F...ll _|IEJ WATER I,JAIEIt
LINl TS ug/L ucj/L ug/L uglL ug/L ug/L uglL
SDG ImJR_R 926 126 238 292 403 05054 926

T_GF.T _S
C_[or_Z_ --- 10 UJ ................
6romomethane --- IO UJ ................
Vinyt ChLoride --- 10 UJ ...............
Chl oroethmle --- 10 UJ ...............
Methylene ChLoride 7 UJ 5 UJ ...............

Acetone 10 R 10 UJ 10 UJ ......... 10 i
Carbon DisuLfide --- 5 UJ ...............
1,1-Dichloroe,her_ .... 5 UJ ...............
1,1 -D ichioroezhane - - - 5 UJ ...............
1,2-Oichloroathene,( total ) - - - 5 UJ ...............

cis- 1,2-Oichl oroethene --- 5 UJ ...............
Chloroform --- 5 UJ ................
1,2-Oichioroethane --- $ UJ $ ULI .............

-r- 2+Butanc._ 10 R 10 R 10 i 10 il 10 R 10 IZ 10 Rt
,-. 1.1,1-Tricbloroethar._ --- 5 UJ 5 It .............

Carbon ]ezrach|oride --- 5 UJ 5 II ............
Vinyl Acetate --- 10 It 10 R 10 I 0 It O I ---
Orom0dich [orometh_ --- 5 UJ ...............

1,2-0 ichloropropane --- 5 UJ ...............
c _s- 1.3-0 icht oropropene --- 5 UJ ...............

Tr i ch[oroethene --- 5 LLJ ...............
13ibromoc.hi orometbare - - - 5 UJ ...............
1,1,2- Zr ich loroeth.._e --- 5 tU ...............
Benzene --- 5 UJ 5 IJU 5 tJL,t .........
1cans- 1,3-0 ich, oropropeme --- 5 UJ ...............

Bromoform 5 UJ 5 UJ ............. 5 UJ
4-Rethyl-2-Pentanone --- 10 UJ 10 UJ 10 UJ .........
2-Hexanone 10 it 10 It 10 It 10 II ...... 1011
letrachloroet_ --- 5 UJ ...............
1,1.Z,2-1[etrachloroethane --- 5 UJ ................

1[o1uerle --- 5 UJ ...............
r_.hlorobcnz_ --- 5 UJ ...............
Ethytbenzene --- 5 EM ................
Styrene --- 5 UJ ................
m*p-Xytene 5 LLI 5 UJ ............ 5

o- Xy[ ez_e - - -

Oi rut ion fm:tor 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Total (Alloys-d) Bold 1[iie 8(14)d ZZ(14)d" tZ(14)d 5(14,)(I 5(T4)d 8(16)(t B{1,L.)d

10-19-9_ _

o m
ql Q

I IIII



TSF-07 Perched Water Wells S&A Data Doccment October 1992

Tab]e H-6. (continued).

AREA TSF TSF TSF TSF TSF
LOCATION TSFAG 5 TSFAG 5 TSFAG 5 TSFAG 5 TSFAG 5
TYPE OF LOCATION EXISTING WELL EXISTING UELL EXISTING WELL EXISTING NELL EXIST|IIG NELL
SN4PLE NLJHBER TSF2603C TSF2_C TSF2_DSC TSF2t_Dt_ TSFZ6OT'C
ia_O!A WATER MATER WATER WATER MATER
UNl TS ug/L ug/L ug/L ug/L ugJL
_G NUI_;3ER 124 238 292 403 050=:.,4

TARGET COMP(X._ S
Ch[ oromethane 10 UJ ............
Bromomethane 10 UJ ............
Vinyl Chtoride 10 UJ ............
Ch[oroethane 10 UJ ............
MethyLene ChLoride 5 UJ ............

Acetone 10 UJ 10 UJ .........
Carbon Oisutficlo 5 UJ ............
I, 1-Oichtoroethene 5 UJ ............
1.1 -O ichtoroethane 5 UJ ............
1.2-Dichtoroether__(totat) 5 UJ ............

cis, 1,2-D i chtoroethene ...............
Chtorofonm 5 UJ ............

::z: 1.2-Oichtoroethane 5 UJ 5 UJ .........
, 2-Butax_e 10 R 10 R 10 R 10 R 10 It

1,1 1-Trich[or_th_ 5 UJ 5 R .........

Carbon Tetrachtoride 5 UJ 5 R .........
vi_[ Acetate 10 R 10 R 10 R 0 R 0 R
Br_ichtor(nethane 5 UJ ............

1¢2-Oichtor_r_r_ 5 UJ ............
c I s- 1.3-D ich [ oropropene 5 UJ ............

Tr ichtoroether_ 5 UJ ............
Dibromoch [oromethane 5 UJ ............
1,1.2-Trichloroethane 5 UJ ............
Benzenc 5 UJ 5 UJ 5 UJ ......
Tran_s- 1,3-O Jch t oropropene 5 UJ ............

Bromoform 5 UJ ............
4-Hethyl-2-Pentanone 10 UJ 10 UJ 10 UJ ......
2-Hexanone 10 R 10 R 10 R ......
Tet rach [oroethene 5 UJ ............
1,1,2,2-Tetr&chloroethane 5 UJ ............

Totuene 5 UJ ............
Ch| orobenzene 5 UJ ............
Ethytbenzene 5 UJ ............
Styrene 5 UJ ............
m+p-Xy[ ene 5 UJ ............

o-Xytene ...............

Oi lution Factor 1.000 1.000 1.000 1.000 1.000
Total (At Lowed) Hold Time 22(14)d* !2(14)d 5(14)d 5(14)d 8(14)d
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TSF-07 Perched _ater We|Is S&A Data Document October 1992

Table H-7. TSF-07 perched water wells-volatileorganic replicatedata.

AREA TSF TSF
LOCATION ISFAG 7 TSFAG 5
TYPE OF LOCATION REPLICATE REPLICATE
SAMPLE NUMBER ISF2701C TSF2801C
MEDIA gATER WATER
UNITS ug/L ug/L
SDG NUMBER 403 403

TARGET COMPOUNDS
2-Butanone 10 R 10 R
Viny| Acetate 0 R 0 R

Dilution Factor 1.000 1.000
Totat (Attowed) Hotd Time 5(14)d 5(14)d

10-19-92
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TSF-07 Perched Water UeLLs S&A Data Document October 1_2

Table H-8. TSF-07 perched water wells-volatileorganic rinsatedata.

AREA TSF
LOCATION QC
TYPE OF LOCATION RINSATE
SAMPLENUMBER TSF2901C
MEDIA UATER
UNITS ug/L
SDG NUMBER 403

TARGET COMPOUNDS
2:Butanone 10 R
Vin¥[ Acetate 0 R
Totuene 0.4 J

Ditution Factor 1.000
Total (Attowed) Hotd Time 5(14)d

10-19-92
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TSF-07 Perched gater geL ls S&A Data Document October 1992

Table H-9. TSF-07 perched water wells--v01atile organic trip blank data.

AREA TSF TSF TSF TSF TSF TSF
LOCATION QC QC QC QC QC QC
TYPE OF LOCATION TRIP BLANK TRIP BLANK TRIP BLANK TRIP BLANK TRIP BLANK TRIP BLANK
SAMPLE NUMBER TSF3002C TSF3003C TSF3004C TSF3006C TSF3007C TSF3008C
MEDIA WATER WATER WATER WATER UATER UATER
UNITS ug/L u9/L ug/L ug/L ug/L ug/L
SDG NUMBER 926 124 238 292 403 05054

TARGET COMPOUNDS

Ch[oromethane --- 10 UJ ---
Bromomethane --- 10 UJ ............
Vinyl Chloride --- 10 UJ ............
Chloroethane --- 10 UJ ............
Methylene Chloride --- 5 UJ .........

Acetone 10 R 4 J ......
Carbon Disulfide --- 5 UJ ...... _]] _
1,1-Dichloroethene --- 5 UJ ............
l,l-Dich|oroethane --- 5 UJ ............
1,2-Dich[oroethene_(total) --- 5 uJ ............

cis-lo2-Dichloroethene --- 5 UJ ............

Chloroform --- 6 J --- 4 J 4 J 11
1,2-Dichloroethane --- 5 UJ 5 UJ .........
2-Butanone 10 R 3 J 10 R_- 10 R 10 R 10 R

0 1,1,1-Trichtoroethane --- 5 UJ 5 R .........r_

o Carbon Tetrachtoride --- 5 UJ 5 R .........
Vinyl Acetate --- 10 R 10 R 10 R 0 0
Bromodichtoromethane --- 5 UJ ............
1.2-Dichloropropane --- 5 UJ ---I . - ..... ___

Cls-l,3-DIchtoropropene --- 5 UJ ............

Trichloroethene --- 5 UJ ............
Dibromoch[oromethane --- 5 UJ ---
1,1,2-Trichtoroethane --- 5 UJ ............
Benzene --- 5 UJ 5 R 5 UJ ......
Trans-l,3-Dichioropropene --- 5 UJ 5 UJ .........

Bromoform 5 UJ 5 UJ ............
4-Methyl-2-Pentanone --- 10 UJ 10 UJ 10 UJ ......
2-Hexanone 10 R 10 R 10 R 1OUR ......
Tetrachloroethene --- 5 UJ ............
1,1,2,2-Tetrachtoroethane --- 5 UJ ............

Toluene --- 5 UJ ............
Chtorobenzene --- 5 UJ ............
Ethytbenzene --- 5 UJ ............
Styrene --- 5 UJ ............
m+p-Xy|enes 5 UJ 5 UJ ............

o-Xytene --- 5 UJ ............

Dilution Factor 1.000 1.000 1.000 1.000 1.000 1.000
Total (Allowed) Hold Time 8(14)d 22(14)d* 12(14)d 5(14)d 5(14)d 8(14)d
10-19-92



TSF-07 Perched Water Welts S&A Data Document October 1990

Table H-10. TSF-07 perchedwater wells-volatileAppendix IX organic data.

AREA TSF ISF
LOCATION TSFAG 7 TSFAG 5
TYPE OF LOCATION EXISTING _ELL EXISTING WELL
SAMPLENUMBER TSF2501C TSF2601C
MEDIA DATER WATER
UNITS uglL uglL
SDG NUMBER TSF25OIC TSF25OIC

TARGET COMPOUNDS

Oichtorodifluoromethane 5 R 5 R
lodomethane 5 R 5 R
Acrolein 5 R 5 R
Acrytonitrile 5 R 5 R
Trichtoroftuoromethane 5 R 5 R

Propionitrite 5 R 5 R
Atlyt chloride 5 R 5 R
Diethy[ ether 5 R 5 R
Methacrytonitrile 5 R 5 R
Dibromomethane 5 R 5 R

lsobuty[ alcohol 10 R 10 R
::Z 1 2-Dibromoethane 5 R 5 RI e

eo 1,1,1,2-Tetrachtoloroethane 5 R 5 R
trans-l,4-Dichloro-2-butene 5 R 5 R
1,3-Dichtorobenzene 10 R 10 R

1,2,3-TrichIoropropane 5 R 5 R
Ethyl methacrytate 5 R 5 R
1,4-Dichlorobenzene 10 R 10 R
1,2-Dichtorobenzene 10 R 10 R
1,2-Dibromo-3-chtoropropane 5 R 5 R

Acetonitrile 10 R 10 R
Acry[amide 10 R 10 R
1,4-Dioxane 10 R 10 R
Methy| methacry[ate 5 R 5 R

Dilution Factor 1.000 1.000
Total (Allowed) Hold Time 4(14)d 4(14)d
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TSF-07 Perched _later "delLs S&A Data Document October 1990

Table H-11. TSF-07 perchedwater wells-volatileAppendix IX organic trip blank data.

AREA ISF
LOCATION QC
TYPE OF LOCATION TRIP BLANK
SAMPLENUMBER TSF3001C
MEDIA WATER
UNITS ug/L
SDG NUMBER TSF2501C

TARGET COI4POUNDS
MethyLene ChLoride 1J
Chloroform 2 J
Dichtorodifiuoromethane 5 R
lodomethane 5 R
Acrolein 5 R

kcrylonitrile 5 R
Trichtoroftuoromethane 5 R
Propionitrite 5 R
Ally[ chloride 5 R
Diethy| ether 5 R

Methacrytonitrile 5 R
-r- Oibromomethane 5 RI

Po Isobuty[ alcohol 10 R
Po t,2-Dibromoethane 5 R

1,1,1,2-Tetrachtotoroethane 5 R

Irans-l,4-Dichtoro-2-butene 5 R
1,3-Dichiorobenzene 10 R
1,2,3-Trichtoropropane 5 R
Ethyl methacrylate 5 R
1,4-Dichtorobenzene 10 R

1,2-Dich[orobenzene 10 R
1,2-Dibromo-3-chtoropropane 5 R
Acetonitrile 10 R
Acrytamide 10 R
1,4-Dioxane 10 R

Methyl methacrytate 5 R

Dilution Factor 1.000
Total (Allowed) Hold Time 3(I_)d
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