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1.0 INTRODUCTION
1.1 Authorization

This report has been prepared by HALLIBURTON NUS Environmental Corporation
(HALLIBURTON NUS) as part of EG&G Letter Subcontract PC-84017JB. The purpose of

. this report is to summarize and evaluate the characterization data collected for

the sludges and waters from the following sources:

Pond 207A

Pond 207B North

Pond 207B Center

Pond 207B South .
Pond 207C i

Clarifier

This report is defined as combined deliverable number 224A and 224E. A separate
report summarizing the characterization data for pondcrete and saltcrete will be
prepared when sampling and analysis of those wastes has been completed.

-1.2 Background

Five 1lined solar evaporation ponds, designated ponds 207A, 207B north,
207B center, 207B south, and 207C, are to be closed as part of a RCRA consent
order negotiated with the state of Colorado. - In support of the closure project,
HALLIBURTON NUS has been awarded a contract to stabilize the pond sludges and a
portion of the pond water. One of the initial tasks of the project was the
collection and analysis of pond water and sludge samples to support the
development of stabilization recipes. Specific goals of the pond
characterization program were as follows:

Characterize the liquids and the sludges in the ponds and the clarifier.
Determine the variability of constituents in each media within a given pond.
Determine the variability of constituents in each media between ponds.
Evaluate the compatibility of the ponds to support any design options that
include pond consolidation.

1.3 Scope of Work

The scope of work for the pond characterization effort was defined in the
combined deliverable number 211A, 211E, 221A, and 221E, the "Pond Sludge Sampling
Plan, Clarifier Sludge Sampling Plan, Pond Sludge Analysis Plan, and Clarifier
Sludge Analysis Plan." This deliverable was prepared by HALLIBURTON NUS and
approved by EG&G Rocky Flats in July 1991. Combined deliverable 212A and 212E,
the Pond Sludge Sampling Procedure and the Clarifier Sampling Procedure, provided
the detailed sampling instructions for the pond and clarifier water and sludges.
This deliverable was issued in August 1991, and was subsequently modified by
three revisions, the last of which was issued November 25, 1991.

Deliverable (Combined) 224A and 224E
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Sectiqn 2.0 provides additional detail concerning the sémpling and analytical
program.
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2.0 SAMPLING AND ANALYSIS PROGRAM

2.1 Sampling Locations

The Sampling Plan specified the collection of discrete water and sludge samples
from each of the four quadrants in each of the five ponds. The plan also called
for the collection of a field composite made from equal aliquots from the four
quadrants. The purpose of the composite samples was to provide characterization
data for comparison with the individual quadrant samples, and to provide
analytical data of the bulk sample on which treatability studies will be
conducted. The original plan was written under the assumption that the samples
for characterization and treatability. studies would be collected at the same
time. However, this did not occur. Characterization samples were collected in
advance of the treatability study samples while a floating pump system was
constructed to obtain the larger volumes needed for the treatability study.
Therefore, if the composite samples were collected during the characterization
sampling effort, they would not be representative of the bulk samples collected
later for treatability studies. A decision was made to collect the composite
samples during the treatability study sampling effort. The composite samplés
would provide a baseline analysis of the treatability samples and would also be
somewhat representative of the pond contents as a whole.

Quadrant samples were collected from the ponds as planned, with the following
exceptions: ’

e Pond 207A - The water level in the pond was low, exposing the pond liner in
the southwest corner of the pond. Therefore, it was only possible to collect
three water samples from this pond. '

. Pond 207A - Insufficient sludge was present in the pond to enable sludge
sampling from the quadrants. A pump sump located in the northeast corner of
the pond contained the only appreciable accumulation of sludge, and was the
only sludge sample collected from this pond.

. Pond 207C - The samplers were unable to collect four quadrant-specific sludge
samples from the pond because of insufficient material in the eastern
quadrants. Therefore, only the southwest and northwest quadrant sludge
samples were collected. In lieu of the eastern quadrant samples, an interior
composite sample was collected. Sludge from four locations in the east-
central portion of the pond was composited to make this sample.” A fourth
sludge sample was collected from the material that collected along the
waterline. Samples of this material were collected from eight locations
around the pond berm and composited.

Samples were collected from the clarifier as planned. Four sludge and water
samples were collected from the clarifier bridge. One sample was collected near
the clarifier wall, one was collected near the center of the bridge, and one
sample was collected at the end of the bridge near the center of the clarifier.
One duplicate sample was also collected from the clarifier.

} N
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Table 2-1 summarizes the pond water characterization samples, and Table 2-2
summarizes the pond sludge characterization samples, which were collected and
analyzed. Figure 2-1 shows the approximate pond sampling locations, while
Figure 2-2 shows the approximate clarifier sampling locations.

2.2 Sampling Procedures

All samples were collected by EG&G personnel. HALLIBURTON NUS provided one
person during each sampling event to assist in sample bottle labelling, preparing
the chain-of-custody forms, and maintaining the field log book. A copy of the
field notes can be found in Appendix C. Copies of the chain-of-custody forms are
in Appendix D.

As noted previously, sampling was conducted in accordance with combined
deliverable 212A and 212E, "Pond Sludge Sampling Procedure and Clarifier Sampling
Procedure, " and subsequent revigsions. Any deviations from the procedures due to
conditions encountered in the field are documented in the field log book notes
(Appendix C). Changes in the number or location of samples were previously
documented in Section 2.1.

2.3 Analytical Program

2.3.1 Laboratory Analyses

The laboratory analytical program for pond waters and sludges is summarized in
Table 2-3. The rationale for selecting these parameters was described in detail
in the combined Sampling and Analysis Plans for the pond and clarifier sludges
and waters. The following issues are highlighted to facilitate interpretation
of the database: '

. Analysis of select VOAs, select semivolatiles, select alcohols, metals,
cyanide, and TCLP parameters were conducted to achieve a data quality
objective Level IV. This provides data of a quality similar to that required
for CLP (i.e., legally defensible data). All other parameter are engineering
parameters and only require. a DQO level of III.

e The analytical program included TCLP metals analysis of both the pond waters
and the pond sludges. For the pond sludges, the analysis included the acidic
extraction as per the method. For the waters, the method specifies that for
samples with less than 0.5 percent suspended solids, should be filtered
through a 0.6-0.8 um glass filter to remove the suspended solids, followed
by analysis of the filtrate. 1In essence, the analysis for metals in the
filtrate represents a determination of the dissolved metals concentration at
the natural pH of the liquid, since no pH adjustment of the filtrate is
performed. Since all the pond waters contained less than 0.5 percent
suspended solids, this method was followed for all TCLP analyses of pond
waters.

e The specified analysis for amenable cyanide routinely resulted in negative
values. These negative results are quite common with this method and are a
result of matrix interferences.  Samples are divided into two aliquots for

Deliverable (Combined) 224A and 224E
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cyanide analysis. The first aliquot is analyzed for cyanide and is reported
as total cyanide. The second aliquot is pretreated with calcium hypochlorite
and also submitted for cyanide analysis. The cyanide result for the
pretreated aliquot minus the result for total cyanide equals the reported
result for amenable cyanide. The addition of calcium hypochlorite results
in reactions with thiocyanates and organometalics. These reactions will tend
to elevate the cyanide result for the treated aliquot, thus causing a
negative value for the calculated amenable cyanide result.

¢ The Blaine fineness analysis of solids was not performed. To make the
results of the analysis meaningful, the test was required to be performed on
a specified grain size fraction. When the engineers who had originally
requested this analysis were consulted, they indicated that this analysis was
no longer useful for the design of the treatment system.

e 'Geotechnical analyses of the pond sludges were initiated using the analytical
methods specified in Table 2-3. In the middle of the geotechnical analytical
effort, a decision was made to modify the analytical methods to account for
possible interferences that might result from the relatively high salt
content in some of the sludges. The modified methods involved the filtration
of samples to remove water from the sludges instead of drying. Because of
the large volumes that required filtration and the extremely slow filtration
rates, the revised analyses are. still in progress. The results reported in.
the database are for the original methods only and do not reflect the
modified methods. Missing data in the database are a result of the decision
to suspend analyses using the original specified methods and to reanalyze
using the modified methods. The results of the modified analytical methods
will be reported in the next revision of this report.

2.3.2 Field Measurements
Pond water samples were analyzed in the field for the following parameters:
¢ Temperature
pH
e Specific conductance
All measurements were made by EG&G Rocky Flats personnel us;ng equipment supplled

by EG&G or another contractor.

2.4 Data Validation and Evaluation

All laboratory analytical data were subjected to the process of data validation.
Formal data validation is a systematic review and evaluation of data that serves
as an independent QA check of the laboratory results. It is also a means of
evaluating laboratory performance and determining the impact, if any, of
noncompliances on the data. Through the use of data qualifiers, validation lends
interpretive guidance concerning proper usage and limitations of the data.

Deliverable (Combined) 224A and 224E
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Data validation was conducted in accordance with the EPA "Laboratory Data
Validation Functional Guidelines for Evaluating Inorganic Analyses" and
"Laboratory Data Validation Functional Guidelines for Evaluating Organic
Analyses," as applied for use within EPA Region VIII. The validation performed
on the characterization samples was the same as, which would be performed on
Contract Laboratory Protocol (CLP) samples.

Internal memoranda documenting the validation process were prepared and are
included in Appendix B. These memoranda explain the findings of the validation
process, interpret the actions taken on the data, and summarize the data
qualifiers assigned. The results of the validation process have been entered
into the database in Appendix A. . :

Summary tables were prepared for both water and sludge media for the ponds and
the clarifier to facilitate review and interpretation of the data. These tables
are included in Section 3.0. The tables include information on the frequency of
positive detections within the total sample set, the range of positive
detections, the mean concentration, the standard deviation, and the relative
standard deviation. The presentation and interpretation of data is relatively
straightforward when a given analyte is detected in all the samples. - However,
the situation is complicated when analytes are detected in some samples but not
in others. Even though quantitation was not possible at the stated detection
limit in a given sample, it does not necessarily mean that the analyte was not
present. It is possible that the analyte is present, but at a concentration less
than the guantitation limit. This problem is exacerbated when the detection
limits are elevated because of matrix interferences.

EPA has recognized this problem, especially where analytical data are used as the
basis for quantitative risk assessments. Current guidance (USEPA, 1989) calls
for assigning a value of one half the detection limit to nondetect samples for
statistical analysis. This is not a perfect solution, and it can produce
apparent inconsistencies in the data. For instance, it is possible for a mean
concentration to be higher than the maximum quantitated value. This can result
when elevated detection limits result in a nondetect value reported by the
laboratory, but one half the detection limit being higher than any of the

~ positive quantitations. For this reason, the mean, standard deviation, and the

relative standard deviation must be evaluated with consideration of the frequency
of detection and the detection limits of nondetect analyses. The database in
Appendix A includes the quantitation limits for all nondetect analyses.

Deliverable (Combined) 224A and 224E
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TABLE 2-1

SAMPLE COLLECTION SUMMARY - POND WATERS
SOLAR POND/PONDCRETE PROJECT

ROCKY FLATS PLANT,

COLORADO

POND SAMPLE NUMBER SAMPLE DESCRIPTION DATE SAMPLED
207A PW-207A-NE Northeast Quadrant 8-19-91
PW-207A-NW Northwest Quadrant 8-19-91
PW-207A-SE Southeast Quadrant 8-19-91
PW-207A-T Trip Blank 8-19-91
207B-North PW-207BN-NE Northeast Quadrant 8-8-91
. PW~-207BN-NW Northwest Quadrant 8-8-91
PW-207BN-SE Southeast Quadrant 8~8-91
PW-207BN-SW Southwest Quadrant 8-8-91
PW-207BN-T Trip Blank 8-8-91
207B-Center PW-207BC-NE Northeast Quadrant 8-12-91
PW-207BC-NW ° Northwest Quadrant 8-12-91
PW-207BC~-SE Southeast Quadrant 8-12-91
PW-207BC-SW Southwest Quadrant 8-12-91
PW-207BC-T Trip Blank 8-12-91
207B-South PW-207BS~-NE Northeast Quadrant 8-15-91
PW-207BS-NW Northwest Quadrant 8-15-91
PW-207BS-NW-D Northwest Quadrant Duplicate | 8~15-91
PW-207BS~SE .Southeast Quadrant 8-15-91
PW-207BS-SW Southwest Quadrant '8-15-91
PW-207BS-B Rinsate Blank 8-15-91
PW-207BS-F Field Blank 8-15-91
PW-207BS~-T Trip Blank 8-15-91
207¢C PW-207C-NE Northeast Quadrant 8-21-91
PW-207C-NE-D Northeast Quadrant Duplicate | 8-21-91.
PW-207C—-NW Northwest Quadrant - 8-21-91
PW-207C-SE Southeast Quadrant '8-21-91
PW-207C~-SW Southwest Quadrant 8-21-91
PW-207C-B Rinsate Blank 8-21-91
PW-207C~F Field Blank 8-21-91
PW-207C~T Trip Blank 8-21-91.
Clarifier CW-001 Sample 1 8-22-91
CWw-001-D Sample 1 Duplicate 8-22-91
Cw-002 Sample 2 8-22-91
Cw-003 Sample 3 8-22-91
Cw-000-B Rinsate Blank 8-22-91
CW-000~-F Field Blank 8-22-91
CW-000-T Trip Blank 8-22-91
Deliverable (Combined) 224A and 224E
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TABLE 2-2

SAMPLE COLLECTfON SUMMARY - POND SLUDGES
SOLAR POND/PONDCRETE PROJECT
ROCKY FLATS PLANT, COLORADO

POND SAMPLE NUMBER SAMPLE DESCRIPTION DATE SAMPLED
207A PS-207A-NE Northeast Quadrant 8~19-91
207B-North PS-207BN-NE Northeast Quadrant - 8-8-91
PS—-207BN-NW Northwest Quadrant 8-8-91
PS~207BN-SE Southeast Quadrant 8-8-91
PS-207BN-SW Southwest Quadrant 8-8-91
PS-207BN-T Trip Blank 8-8-91
207B-Center PS-207BC-NE Northeast Quadrant 8-12-91
PS-207BC-NW Northwest Quadrant 8-12-91
PS-207BC-SE Southeast Quadrant 8-12-91
PS~-207BC-SW Southwest Quadrant 8-12-91
PS-207BC-T Trip Blank 8-12-91
207B-South PS-207BS~NE Northeast Quadrant 8-19-91
' PS-207BS~-NW Northwest Quadrant 8-19-91
PS-207BS-NW-D Northwest Quadrant Duplicate | 8-19-91
PS-207BS-SE Southeast Quadrant ’ 8-19-91
PS-207BS-SW Southwesgt Quadrant 8-19-91
PS-207BS-B Rinsate Blank 8-19-91
PS-207BS-F Field Blank 8-19-91
PS-207BS-T Trip Blank 8-19-91
207¢C PS-207C~NW Northwest Quadrant 8-22-91
PS-207C-NW-D Northwest Quadrant Duplicate | 8-22-91
PS-207C-SW Southwest Quadrant 8-23-91
PS-207C-C Pond Sludge Composite 8-23-91
PS-207C-CB Pond Sludge Berm Composite 8-23-91
PS-207C-B Rinsate Blank 8-23-91
PS-207C~-F Field Blank 8-23-91
PS-207C-T Trip Blank 8-23-91
Clarifier Cs-001 Sample 1 8-22-91
Cs-001-p Sample 1 Duplicate 8-22-91
Ccs-002 ‘Sample 2 ‘ 8-22-91
Ccs-003 Sample 3 8-22-91
CS-000-B Rinsate Blank 8-22-91
Cs-000-F Field Blank 8-22-91
Cs-000-T Trip Blank 8-22-91
Deliverable (Combined) 224A and 224E
POND SLUDGE AND CLARIFIER SLUDGE
WASTE CHARACTERIZATION REPORT
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TABLE 2-3

SUMMARY OF ANALYTICAL PROGRAM
SOLAR POND/PONDCRETE PROJECT

ROCKY FLATS PLANT, COLORADO
Target
Detection Analytical DQO
Matrix RAnalysis Limit Method Level (1
Sludges | Chemical Characterization

e Selected voas¢? Per Method SW 8240 v
e Selected Semivolatiles(® Per Method SW 8270 v
e Selected Alcohols(® Per Method ASTM D3695-82 v
e Cyanide (total and ammenable) Per Method ASTM D2036 v
e Arsenic Per Method SW 3050/6010 v
s Barium Per Method SW 3050/6010 v
s Boron Per Method - SW 3050/6010 v
e Cadmium Per Method SW 3050/6010 v
e Chromium (Total) Per Method SW 3050/6010 v
e Lead Per. Method Sw 3050/6010 v
e Magnesium Per Method SW 3050/6010 v
e Nickel Per Method SW 3050/6010 v
e Potassium Per Method SW 3050/6010 v
e Selenium Per Method SwW 3050/6010 v
e Silver Per Method SW 3050/6010 v
e Sodium Per Method SWw 3050/6010 v
e Mercury Per Method SW 7471 Iv
e Ammonia 1 mg/Kg EPA 350.2 III
e TCLP (As,Ba,Cd,Cr,Pb,Hg,Ni,Se,Aq,pH) Per Method sW 13119 IV
e pH NA SW 9045 I1I
e ASTM Leach ~— ASTM D3987-85 III
- Phosphorus, Total (as P) 0.01 mg/L EPA 365.2 I1I
- Sulfate 1.0 mg/L EPA 375.4 III
- Nitrate 0.1 mg/L EPA 352.2 III
- Chloride 2 mg/L EPA 325.3 I1I
- TDS 1 mg/L EPA 160.1 111
- % Recovery of Solids NA . NA III
e Total Organic Carbon (TOC) 1 mg/Kg Walkley-Black I1I

Geotechnical Parameters
e Moisture - Karl Fisher Method N/A ASTM E203-75 III
e Moisture - Gravimetric Method N/A ASTM 209F III
e Bulk Density N/A AGRONOMY NO. 9 III

CHAPT. 30

e Specific Gravity N/A ASTM D854/D1429 ITI
e Atterberg Limits N/A ASTM D4318 III
e Particle Size N/A ASTM D436-849 I1I
e Swell Test N/A Free Swell Test III

(Holtz &
Gibbs, 1956)

. |
s
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TABLE 2-3

SUMMARY OF. ANALYTICAL PROGRAM
SOLAR POND/PONDCRETE PROJECT

ROCKY FLATS PLANT,

PAGE 2 OF 3

COLORADO

N/A

Target
Detection Rnalytical DQO
Matrix Analysis Limit Method Level (D
Sludge Rad Parameters SW 3050/
(Continued) e Gross Alpha & Gross Beta N/A EPA 900.0 ITI
Waters Chemical Characterization .
e Selected VOAs(® Per Method SW 8240 IV
e Selected Semivolatjiles(? Per Method SW 8270 v
e Selected Alcohols(?) ' Per Method ASTM D3695-82 v
e Arsenic Per Method SW 3010/6010 v
e Barium Per Method SW 3010/6010 v
e Boron Per Method SW 3010/6010 v
e Cadmium Per Method SW 3010/6010 v
e Calcium Per Method SwWw 3010/6010 Iv.
e Chromium (Total) Per Method SW 3010/6010 Iv
e Lead Per Method SW 3010/6010 v
e Magnesium Per Method SW 3010/6010 v
e Nickel ‘Per Method SW 3010/6010 v
e Selenium Per Method SW 3010/6010 v
e Silver Per Method SW 3010/6010 Iv
e Potassium Per Method SW 3010/6010 v
e Sodium Per Method SW 3010/6010 v
e Mercury Per Method SW 7470 v
e Cyanide (Total and amenable) Per Method ASTM D2036 Iv
¢ TCLP (As,Ba,Cd,Cr,Pb,Hg,Ni,Se,Aq, pH) Per Method sW 13114 v
e Phosphorus, Total (as P) 0.01 mg/L EPA 365.2 CIIX
e Sulfate 1.0 mg/L EPA 375.4 III
e Nitrate 0.1 mg/L EPA 352.2 III
e Chloride 2 mg/L EPA 325.3 I1I
e Ammonia 0.1 mg/L EPA 350.3 III
e Total Dissolved Solids (TDS) 1 mg/L EPA 160.1 ITI
e Total Suspended Solids (TSS) 1 mg/L EPA 160.2 III
e PpH - EPA 150.1 III
e Total Organic Carbon (TOC) 1 mg/L EPA 415.1 ITI
e Alkalinity (phenolphthalein) 1 mg/L SM 403 III
e Alkalinity (methyl orange) 1 mg/L SM 403 III
e Specific Gravity - ASTM D1429 III
Rad Parameters :
e Gross Alpha & Gross Beta EPA 900 III




TABLE 2-3

SUMMARY OF ANALYTICAL PROGRAM
SOLAR POND/PONDCRETE PROJECT
ROCKY FLATS PLANT, COLORADO
PAGE 3 OF 3
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Deliverables for DQO Level IV parameters are as close to CLP as possible. Deliverables for DQO Level III
parameters include signed and dated chain-of-custody forms, calculations, copies of analyst logbooks, and
data summaries. '

F001, F002, F003, and F005 (spent solvents) Land Disposal Restriction (LDR) analytes.

130434 NOILVZI¥ILIVIVHD aiswa

I9ANTS ¥ITJIAVID OGNV FOANTS GNOd

3922 pue ¥ygZ (pPaulqmo)) 31qQeJIAL}DQ
N

Select VOAs ' Select Semivolatiles ' Select Alcohols

Tetrachloroethylene Cyclohexanone N-butyl Alcohol
Trichloroethylene Pyridine Methanol
Methylene Chloride 2-Nitropropane Isobutanol
1,1,1-Trichloroethane 1,2-Dichlorobenzene : 2-Ethoxyethanol
Carbon Tetrachloride

Chlorobenzene

1,1,2-Trichloro-1,2,2-Trifluoroethane

Trlchlorofluoromethane
1,1,2-Trichloroethane
Xylene

) Acetone

0 Ethyl Acetate
Ethylbenzene

Ethyl Ether

Methyl Isobutyl Ketone
Toluene

Methyl Ethyl Ketone
Carbon Disulfide
Benzene

1 .

" 3 Extraction was done as per SW 1311.
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3.0 ANALYTICAL DATA EVALUATION

3.1 Field Measurements

. o}
As part of the field sampling activities for pond waters, field measurements of
pH, temperature, and specific conductance were collected. " These data are
summarized in Table 3-1. Because of equipment problems, data for Pond 207B-North
were not collected. The field data are discussed in detail for each pond in the
following sections. '

3.2 Pond 207A

3.2.1 Water

. . o
Only three aqueous samples were collected from Pond 207A, from the northwest,
southwest, and northeast quadrants. Because of the low water level in the pond,
a sample could not be collected from the southwest quadrant. In general, the
three water samples show little variability, and the pond water appears to be -
less contaminated than the water from the other ponds and the clarifier.

The pH of the pond water is approximately 9.8, based on field measurements. The
water was yellow in color with low turbidity. The specific conductance of the
water is approximately 9000 umho/cm, which is less than the specific conductance
for the other ponds and the clarifier. The water temperature at the time of
sampling was 25°C (77°F).

No target volatile organics, semi-volatile organics, or alcohols were detected
in the samples. Table 3-2 summarizes the laboratory analytical data for
Pond 207A waters.

The inorganic analyses show the predominant cations to be sodium, potassium, and
magnesium. However, sodium, which was detected at the highest concentration, was
detected at a concentration of less than 0.2 percent by weight, indicating a
relatively low salt content when compared to Pond 207C (refer to Table 3-10).
Arsenic (205 ug/l), barium (139 ug/l), boron (1430 ug/l), and chromium (44 ug/l)
were detected in all three samples at the average concentrations noted. Lead,
mercury, nickel, selenium, and silver were not detected in any of the samples.
Cadmium was detected in only one sample, at 5 ug/l, which was the detection limit
for the sample. The metals analyses showed little variability between quadrants,
as indicated by the low relative standard deviations shown on Table 3-2.

TCLP leach data show positive detections for only arsenic (238 ug/l average) and
silver (one positive detection at 6 ug/l). It is interesting to note that the
arsenic was detected at concentrations equal to or greater than the
concentrations in the raw water. Because the pond liquid contained less than
0.5 percent solids, the method (SW 1311) specifies that the liquid be filtered
and the filtrate analyzed for the metals of interest. The data indicates that
all the arsenic is soluble at the ambient pH. No LDR standards were exceeded,
nor were the TCLP standards for classifying the waters as RCRA hazardous waste
based on the characteristic of toxicity.
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Total cyanide was detected in all three samples, but at concentrations less than
1 mg/1l. The concentrations of ammonia and phosphorus were also negligible.
Total dissolved solids averaged 7800 mg/l and nitrate, the predominant anion
averaged 980 mg/l. The average TOC concentration was 69 mg/l, indicating low
organic content in the aquecus phase. :

3.2.2 Sludge

Very little sludge was present in Pond 207A, resulting in only one sample being
obtained from a pump sump located in the northeast corner of the pond. These
analytical data are summarized in Table 3-3.

Four of the target volatile organics were detected in the sample, with PCE
(290 ug/kg) and 1,1,2-trichloro-1,2,2-trifluoroethane (260 ug/kg) at the highest
concentrations. No target semivolatile organics or alcohols were detected.

Metals detected in the sludge sample included arsenic (40.2 mg/kg), barium
(210 mg/kg), boron (84.3 mg/kg), cadmium (1300 mg/kg), chromium (658 mg/kg), lead
(89 mg/kg), and nickel (102 mg/kg). Predominant cations include sodium and
magnesium, both at greater than 1 percent by weight. An elevated detection limit
for potassium resulted in no detection for this compound. Only arsenic, barium,
and cadmium were detected in the TCLP leachate. The cadmium leachate
concentration (485 ug/l) exceeded the LDR standard of 66 ug/l for electroplating
wastes (F006, F007, and F009).

The sludge sample contained 12.7 percent solids. Significant organics were

present, as indicateéd by the TOC value of 14,000 mg/kg. Low concentrations of

ammonia and total cyanide were detected. The majority of geotechnical analyses
following the revised methods to account for salt content have not been
completed.

3.3 Pond 207B-North
3.3.1 Water

Four water samples were collected from Pond 207B-North, one from each quadrant.
The samples were visually described as being clear with low turbidity. No
measurements of pH, specific conductance, or temperature were made because of
equipment problems. However, the laboratory pH ranged from 8.3 to 8.5, which is
the lowest of all the ponds. Laboratory analytical data are summarized in
Table 3-4.

No target volatile organics, semivolatile organics, or alcohols were detected.

Metals detected in all four samples include barium and boron. Arsenic was
detected in three out of four samples, chromium in two, and selenium in'only one.
Cadmium, lead, mercury, nickel, and silver were not detected in any of the
samples. Predominant cations include sodium, calcium, magnesium, and potassium,
all below 400 mg/l. Only barium was detected in all four TCLP analyses.
Chromium was detected in one TCLP analysis. Again, because the sample was low
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in solids, the TCLP analysis constituted analysis of the water following
filtration. The TCLP metals analysis therefore represents the soluble metals
concentrations at the ambient pH. "It should be noted that the TCLP analysis for
arsenic was rejected during data validation. No LDR standards were exceeded, nor
were the TCLP standards for classifying the waters as RCRA hazardous waste based
on the characteristic of toxicity.

The pond water contained very low levels of total cyanide (average 0.03 mg/l) and
ammonia (average 0.4 mg/l). The TDS averaged 2800 mg/l,- while the organic
content, as measured by TOC, averaged 36 mg/l. The average concentrations of
chloride, nitrate, and sulfate were all relatively low at 98 mg/l, 320 mg/l, and
130 mg/l, respectively.

3.3.2 Sludge

Four sludge samples were collected in Pond 207B-North, one from each quadrant.
The sludge was more concentrated than the sludges from the other ponds, averaging
24.9 percent solids. This is approximately twice the solids content of the
sludges from the other ponds. Laboratory analytical data are summarized in
Table 3-5. :

No target volatile organics, sémivolatile-organics, or alcohols were detected in
the sludge.

Barium, chromium, and lead were the only metals of concern detected in all four
samples. Cadmium was detected in three samples, while mercury and nickel were
detected in two samples. Boron was detected in only one of the four samples.
Arsenic, selenium, and silver were not detected in any of the samples. Magnesium
is the predominant cation present in the sludge. Neither potassium nor sodium

~were detected, although both had relatively high detection limits. Barium and

cadmium were detected in the TCLP leachates from all four samples, while chromium
and nickel were detected in three of the leachates. TCLP arsenic data were
rejected during data validation. No LDR standards were exceeded, nor were the
TCLP standards for classifying the sludges as RCRA hazardous waste based on the
characteristic of toxicity. ' 4

Total cyanide was not detected in any of the sludge samples, while an average of
22 mg/kg ammonia was detected. TOC averaded 3200 mg/kg. The dried solids showed
a slight tendency to swell (0-10 percent) following immersion in water. The
Atterberg data indicate that the sludge can be identified as ha&ing engineering
properties similar to organic and/or inorganic clays with medium to high
placticity. )

3.4 Pond 207B-Center

3.4.1 Water

Four water samples, one from each quadrant, were collected from Pond 207B-Center.
The water was dark blue as a result of the addition of dye to enhance

evaporation, with 1low turbidity. The pH, as measured in the field, was
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approximately 9.0. The specific conductance ranged from 13,500 to 15,000
umho/cm. The temperature of the samples reported in the field was 15.5°C
(59.9°F), but this appears to be an anomalous value since the temperatures in the
other ponds was approximately 10 C warmer. The field data are summarized in
Table 3-1, while the laboratory analytical data are summarized in Table 3-6.

No target volatile organics, semivolatile organics, or alcohols were detected in
the water samples.

Arsenic, barium, boron, chromium, and nickel were detected in all four samples.
Selenium was detected in only one of the sampleé. Cadmium, lead, mercury, and
silver were not detected in any of the samples. Sodium was the predominant
cation, at an average concentration of approximately 0.3 percent. Potassium,
magnesium, and calcium were detected at lesser concentrations.

Because of the low solids content of the waters, the TCLP analysis for metals was
performed on the liquid following filtration without pH adjustment. As with the
other pond water TCLP analyses, the TCLP metals data therefore represents the
analysis of soluble metals. Arsenic was the only metal detected in all four TCLP
leachates, again showing the solubility of this compound at the ambient alkaline
pPH of the pond water. Chromium and nickel were detected in three of the
leachates, barium in two, and cadmium in one. None of the values were above

- regulatory standards.

Low levels of total cyanide (average 0.4 mg/l) and ammonia (average 0.3 mg/l) .

‘were detected. The TDS of the waters was 1.6 percent, with the predominant

anions being nitrates and sulfates. The TOC of the waters averaged 155 mg/l, and
the low TSS values (average of 9 mg/l) confirmed the observation of low turbidity
made in the field.

3.4.2 Sludge

Four samples of sludge, one from each quadrant, were collected from Pond
207B-Center. The sludge averaged 8.7 percent solids, less than the concentration
in Pond 207B-North (refer to Table 3-5), but comparable to the solids
concentration in Pond 207B-South (refer to Table 3-9). Table 3-7 summarizes the
laboratory analytical data for the sludge from Pond 207B-Center.

Tetrachlorocethene (PCE) was detected in two of the four samples at 37 and
180 ug/kg. No other volatile organics were detected. No target semivolatile
organics or alcohols were detected.

Barium and cadmium were detected in all four sludge samples. Chromium was
detected in three of the samples, while boron and mercury were each detected in
one sample. Arsenic, lead, nickel, selenium, and silver were not detected in any
of the samples. It should be noted that arsenic was detected in the TCLP
leachate from the samples, therefore there had to be arsenic present in the
sludge at concentrations less than the detection limit (i.e., the detection limit
for arsenic in sludge 'is higher than for arsenic in the TCLP leachate). The TCLP
leachate also contained barium, cadmium, and chromium from all four samples.
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Nickel was also detected in the leachate from one sample. The cadmium leached
at a level exceeding the LDR standard.

Low levels (average 0.64 mg/kg) of total cyanide were detected in all four
samples. Ammonia was present at an average concentration of 43 mg/kg. The
average concentration of TOC was 7400 mg/kg, indicating a high organic content
in the sludge. '

The dry solids swelled 60-70 percent when wetted, significantly higher than the
swelling noted for solids from Pond 207B-North. The Atterberg data indicate that
the sludge can be identified as having engineering properties similar to organic
clays and silts with medium to high placticity.

3.5 Pond 207B-South

3.5.1 Water

Five water samples were collected from Pond 207B-South, one from each quadrant
plus a duplicate from the northwest quadrant. The water was blue in color due

the addition of dye to enhance solar evaporation, and had low turbidity. The pH
of the water was approximately 9.0, as measured in the field. The specific

conductance was 17,000-18,000 umho/cm, slightly higher than that of

Pond 207B-Center (refer to Table 3-6). The water temperature at the time of
sampling was 25°C (77°F). Field data are summarized in Table 3-1. Laboratory
analytical data are summarized in Table 3-8.

No target volatile organics, semivolatile organics, or alcohols were detected in
any of the samples.

Arsenic, barium, and boron were detected in all five samples, while chromium and

nickel were detected in three out of five samples. Cadmium, lead, mercury,
selenium, and silver were. not detected in any of the samples. Sodium was the
predominant cation (average concentration of approximately 0.24 percent), with
lesser amounts of potassium, magnesium, and calcium. In the TCLP leachate,
arsenic and barium were the only metals detected in all five samples. Nickel was
detected in three sample leachates, while chromium was detected in two. No LDR
standards were exceeded, nor were the TCLP standards for classifying the waters
as RCRA hazardous waste based on the characteristic of toxicity. As with the
other pond waters, the TCLP analysis for metals is essentially the analysis of
soluble metals, since the method specifies the analysis of the liquid without

extraction, following filtering, for samples with less than 0.5 percent solids.

The data show that most, if not all, arsenic and barium are soluble at the
ambient pH of the pond. The chromium and nickel in the TCLP leachate, although
not detected in all samples, was detected at concentrations similar to the
detections in the unfiltered samples, also indicating that these metals are
highly soluble at pH 9.

Low levels of ammonia (0.6 mg/l average) and totallcyanide (0.29 mg/l average)

were detected in the pond water. Dissolved solids averaged 1.5 percent, while
the organic content was relatively low, as measured by TOC (92 mg/l average).
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The suspended solids concentration was also low (22 mg/l average), confirming the
visual observation of low turbidity.

3.5.2 Sludge

Five sludge samples were also collected from Pond 207B-South, one from each
quadrant and a duplicate from the northwest quadrant. Table 3-9 summarizes the
laboratory analytical data for Pond 207B-South sludge. The sludge averaged
9.8 percent solids, similar to the solids concentration in Pond A (refer to
Table 3-3) and Pond 207B-Center (refer to Table 3-7).

Two target volatile organics were detected in the sludge, tetrachloroethene (PCE)
in all five samples, and trichloroethene (TCE) in three of five samples. No
target semivolatiles or alcohols were detected. ’

Barium, cadmium, and chromium were detected in all five samples. Boron was
detected in two samples, while arsenic, lead, and mercury were each detected in
only one sample. Nickel, selenium, and silver were not detected in any samples.
Arsenic, barium, cadmium, and chromium were detected in all five TCLP leachate

samples. None were at concentrations exceeding LDR standards or sufficient to

classify the sludge as hazardous based on the characteristic of toxicity.

Total cyanide was detected in all samples at an average concentration of
1.3-mg/l. TOC averaged 8600 mg/l, indicating a significant organic content in
the sludge. Geotechnical analyses using revised methodology to account for the
salt content of the waste have not yet been completed.

3.6 Pond 207C
3.6.1 Water

Five water samples were collected from Pond 207C, one from each gquadrant and a
duplicate sample from the northeast quadrant. The pond water was a golden color,
with a few black flecks noted in what was otherwise described as a low turbidity
liquid. The pH of the water was approximately 10.2, the highest of all the
ponds. The specific conductance of the water was off the scale of the monitoring
instrument, greater than 50,000 umho/cm. The pond water temperature at the time

of sampling was 25°C (77°F). Field data are summarized in Table 3-1. Laboratory-A
. analytical data are summarized in Table 3-10.

Two target volatile organics were detected in the 207C pond water. 2-Butanone
(Methyl ethyl ketone) was detected in four of the five samples. All four of the
detected values were greater than the land disposal restriction standard for the
compound. Methylene chloride was detected in only one of the samples. No target
semivolatile organics or alcohols were detected in any of the samples.

In general, the concentrations of inorganics in Pond 207C water were higher than
those in the other ponds. Arsenic, barium, boron, cadmium, chromium, and nickel
were detected in all five water samples. Lead and selenium were each detected
in two of the samples. Chromium, lead, and nickel were at concentrations that
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exceed the LDR standards for those compounds. Sodium (average 13.8 percent) and

potassium (average 5.58 percent) were both detected at percent levels in the Pond .

207C water, confirming the high salt content in the water and consistent with the
high TDS levels (average 46 percent) in the water. Five metals were detected in

all five of the TCLP leachates; arsenic, cadmium, chromium, nickel, and silver.’

Again, the TCLP method for a liquid with less than 0.5 percent solids specifies
analysis of the liguid following filtration, in essence making the TCLP leachate
representative of the dissolved metals fraction. It should be noted that silver

was detected in the TCLP leachate, but not in the total inorganic analysis. This

appears to be because of a slightly higher detection limit for the total
analysis, which masks the presence of silver at the levels detected in the TCLP
leachate, which had a lower detection limit. It is also noted that the maximum
concentrations of arsenic, chromium, and nickel in the TCLP leachate were higher
than the maximum concentrations detected in the total inorganic analysis, which
is opposite of what should be expected based on an understanding of the
analytical methodology. :

The water in Pond 207C had much higher alkalinity than the other ponds,

consistent with the higher pH. As mentioned earlier, the TDS in the pond water
averaged 46 percent. The organic content was also relatively high, as measured
by TOC (average 1400 mgyl). Total cyanide concentrations ranged from 3.3 to
20 mg/1l, with all values exceeding the LDR standard. Anion concentrations were
in the percent 1level, including nitrate (6.2 percent average), chloride
(2.3 percent average), and sulfate (1.7 percent average). The average specific
gravity of the water was the highest of all the ponds at 1.332, indicative of the
high dissolved salt content. . '

3.6.2 Sludge

The five sludge samples collected in Pond 207C included two quadrant-specific
samples plus one duplicate, a composite from the eastern portion of the pond
where there was insufficient sludge to collect quadrant-specific samples, and a
composite of sludge from the berms above the water line. The sludges represent

a mixture of the crystalline material and the fine-grained material: that.

underlies the crystals, although not in any measured proportion. Analytical data
for Pond 207C sludge are summarized in Table 3-11.

Five of the target volatile organiCS"weré detected in the sludge samples.

Tetrachloroethene (PCE) and 2-Butanone (MEK) were detected in all five samples.
Benzene and trichloroethene (TCE) were detected in two of the samples, while
1,1,2-trichloro-1,2,2-trifluoroethane was detected in one sample. None were at
concentrations of regulatory concern. No target semivolatile compounds were
detected. Pyrene, a semivolatile that was quantitated because it is used as a
standard, was detected in two of the samples. No térget alcohols were detected.

All metal analytes, with the exception of selenium, were detected in all five
sludge samples. The concentrations of boron, cadmium, chromium, lead, mercury,
nickel, and silver were significantly higher than the concentrations in the other
pond sludges. Arsenic, cadmium, chromium, nickel, and silver were detected in
all five TCLP leachates. Barium was detected in three, lead in two, and mercury

in one TCLP leachate. The leachate concentrations of cadmium and nickel exceeded
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their respective LDR standards, and cadmium leached at a concentration sufficient
to classify the sludge as a RCRA waste based on the characteristic of toxicity.

The concentration of total cyanide in the sludge ranged from 13 to 170 mg/kg,
considerably higher than the other pond sludges, but still below the LDR standard
of 590 mg/kg. Amenable cyanide was not run on these samples, but will be run on
the treatability study samples received at a later date.

The moisture analysis of the sludge indicates - an average solids content of
66 percent. However, because of the unique crystalline nature of a portion of
the sludge, a revised method that accounts for this possible interference will
be conducted along with the other geotechnical analyses that have not yet been
completed.

3.7 Clarifier
3.7.1 Water

Four aqueous samples, one of which was a duplicate, were collected from the
clarifier. All samples were collected from the clarifier bridge that extended
from the side of the clarifier to the cemter. The sample locations were spaced
evenly along the length of the bridge. The water samples were yellow/green in
color, with a few black solids noted. Otherwise, the samples were relatively
clear with low turbidity. The pH of the ponds was approximately 10 to 10.2,
which is higher than the A and B ponds, and similar to the pH of Pond 207C. The
specific conductance ranged from 30,000 to 40,000 umho/cm, which is again higher
than that of the A and B ponds, but less than the value for Pond 207cC. The
temperature at the time of sampling was 27.9°C (82.2°F), which was slightly
higher than the temperature of the ponds.

No target volatile organics, semivolatile organics, or alcohols were detected in
the clarifier water. Table 3-12 summarizes the laboratory analytical data for
clarifier water.

The clarifier water contained considerable amounts of inorganic contaminants.
Arsenic, barium, boron, cadmium, chromium, mercury, nickel, and silver were
detected in all four samples. Of these, cadmium and chromium showed the widest
range of concentrations. Lead was detected in two of the four samples. Sodium
was the predominant cation, at an average -concentration of approximately
1.2 percent. Potassium and magnesium were detected at lesser concentrations.
In the TCLP leachate, only arsenic was detected in all four samples. It is noted
that the concentration in the leachate is significantly higher than the
concentration of the raw water, even though the TCLP analysis involved simply the
analysis of the water following filtration. Nickel was detected in three of the
four leachates, at concentrations approximating those detected in the raw water
analysis. This indicates that the nickel is highly soluble at the natural pH of
the pond. Chromium was detected in two of the leachates.

Total cyanide was detected in the water at concentrations ranging from 2.4 to
3 mg/l, exceeding the lowest LDR standard of 1.2 mg/l. All the calculated
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amenable cyanide values were negative. Ammonia was detected in all four samples
at concentrations ranging from 5 to 14 mg/l. The organic content of the water
averaged 165 mg/l TOC. The TDS had an average concentration of 5.9 percent.
Nitrate was the anion detected at the highest average concentration (7300 mg/l).

3.7.2 Sludge

Three sludge samples plus one duplicate were collected from the clarifier, at
approximately the same locations as the water samples. Analytical data for the
clarifier sludge samples are summarized in Table 3-13. The sludge had a
relatively high solids content, averaging 39.4 percent solids. However, it
should be noted that this includes an apparent high value of 66.9 percent solids
for sample C€S-001D. When this value is excluded, the average solids
concentration drops to 30.2 percent. '

Four target volatile organics were detected in the sludge; 1,1,1-trichloroethane,
1,1,2-trichloro-1,2,2-trifluorcethane, 2-butanone, and tetrachloroethene (PCE).
Of these, only PCE is of a regulatory concern. PCE was detected in one sludge
sample at a concentration of 1000 ug/kg, which could potentially leach from the
sample at a concentration exceeding the LDR standard of 50 ug/l in the TCLP zero
headspace extract. This is based on the conservative assumption that all the PCE
will leach. following the 20:1 dilution called for in the method.

The clarifier sludge, in general, contained heavy metals in concentrations equal
to or greater than the sludges from the ponds. All of the target inorganics were
detected in all four of the samples, with the exception of arsenic, which was
detected in only two of the samples, and selenium, which was not detected. The
highest values in any of the sludges for the following constituents were found
in samples from the clarifier; cadmium (4660 mg/kg), chromium (3190 mg/kg), lead
(191 mg/kg), mercury (14 mg/kg), nickel (902 mg/kg), and silver (166 mg/kg).

Four metals, arsenic, cadmium, chromium, and nickel, were detedted in the TCLP
leachate in all four samples.  Cadmium and nickel exceeded their respective LDR
standards, while cadmium also exceeded the TCLP standard for classifying the
sludge as a hazardous waste based on the characteristic of toxicity. Silver,
barium, lead, and mercury were also detected in some of the leachate samples.

Total cyanide was detected in all four samples at concentrations ranging from
21 to 190 mg/kg. These concentrations are still below the LDR standard of
590 mg/kg. Ammonia was also detected in all four samples at concentrations
generally equal to or greater than the concentrations in the pond sludges. The
TOC of the sludge averaged 5175 mg/kg, which is in the range of the other sludges
and indicates a significant organic content.

Deliverable (Combined) 224A and 224E
POND SLUDGE AND CLARIFIER SLUDGE
WASTE CHARACTERIZATION REPORT
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TABLE 3-1
FIELD DATA SUMMARY - POND WATER
SOLAR POND/PONDCRETE PROJECT
" ROCKY FLATS PLANT, COLORADO
. : SPECIFIC VISUAL
POND QUADRANT DATE pH UNITS TEMPERATURE ( OC ) CONDUCTANCE OBSERVATION
(umho/cm)
..
207A NE 8/19/91 9.73 25 9500 Yellow, clear,
NW 8/19/91 9.82 . 25 . 8500 low turbidity
SE 8/19/91 9.83 25 9000
207B-North NE 8/8/91 - - - Clear, low
NW 8/8/91 - - - turbidity
SE 8/8/91 - - -
sW 8/8/91 - - -
207B-Center NE 8/12/91 9.04 15.5%* 14,500 Blue, low
NW 8/12/91 9.03 15.5* 13,500 turbidity
SE 8/12/91 9.04 15.5%* 15,000
SW 8/12/91 9.04 15.5%* 15,000
207B~South NE 8/15/91 9.09 25.0 17,600 Blue, clear, low
NW 8/15/91 9.07 25.0 17,000 turbidity
SE 8/15/91 9.08 25.0 18,000
SW 8/15/91 9.03 25.1 17,000
207¢C NE 8/21/91 - - - Golden, clear,
NW 8/21/91 10.22 25.0 >50,000 low turbidity
SE 8/21/91 10.19 25.0 >50,000 with a few black
SW 8/21/91 10.24 25.0 >50,000 . flecks
Clarifier 1 8/22/91 10.22 27.9 33,000 Yellow/green
2 8/22/91 9.98 27.9 40,000 with a few black
3 8/22/91 10.19 27.9 30,000 flecks. Fairly
’ clear, low
turbidity.

* Possible anomalous result

-~ No data
> Greater than

umho/cm - micromhos per centimeter

‘- .,



E é'g TABLE 3-2
-y -
Mend SUMMARY OF POND WATER CHARACTERIZATION DATA - POND 207A
2 g g SOLAR POND/PONDCRETE PROJECT
: ERE ROCKY FLATS PLANT, COLORADO
Aem
m
o] s §_ % RELATIVE
E" = FREQUENCY OF RANGE OF POSITIVE MEAN . STANDARD . STANDARD
§§§ ANALYSIS DETECTION DETECTIONS concenTRATION'!) | peviation™ | peviationt!
~=En |l voariest® ug/ ©0/3 ND ND ND ND
g é ® Il semvoatiLes® ug/1 0/3 ND ND ND ND
f 2 ALcooLs¢?) mg/ 0/3 ND ND ND ND
B y
INORGANICS
m Arsenic ug/L 3/3 188-224 205 18 8.8
Barium ug/1 3/3 135-141 139 3.2 2.3
Boron ug/L 3/3 1400-1460 1430 30 2.1
Cadmium ug/L 1/3 5 3 1.4 43
Calcium ug/L 0/3 ND ND’ ND h ND
Chromium ug/L 3/3 38-49 44 5.6 13
Lead ug/ L 0/3 ND ND ND ND
w Magnesium ug/L 3/3 120,000-124,000 . 123,000 2300 1.9
1 Mercury ug/L 0/3 ND ND ND ND
= Nickel ug/{ 0/3 ND ND ND ND
Potassium ug/L 3/3 388, 000-397,000 394,000 4900 1.2
Selenium ug/l 0/3 ND ND ND ND
Silver ug/L 0/3 ND ND ND ND
Sodium ug/ 3/3 1,840, 000-1,870, 000 1,860,000 17,320 0.9
TCLP LEACH
Arsenic ug/L 3/3 233-246 238 6.8 2.8
Barium ug/l 0/3 ND ND ND ND
Cadmium ug/L R R R R R
Chromium ug/L 0/3 ND ND ND ND
Lead ug/L 0/3 ND ND ND ND
Mercury ug/l 0/3 ND ND ND ND
Nickel ug/L 0/3 ND ND ND ND
Selenium ug/ L 0/3 ND ND ND ND
Silver ug/ L 1/3 6 4 1.7 43
pH units 3/3 9.6-9.7 9.6 -- --
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TABLE 3-2

SOLAR POND/PONDCRETE PROJECT
ROCKY FLATS PLANT, COLORADO
PAGE 2 OF 2

SUMMARY OF POND WATER CHARACTERIZATION DATA - POND 207A

% RELATIVE
FREQUENCY OF RANGE OF POSITIVE MEAN STANDARD . STANDARD
ANALYSIS DETECTION DETECTIONS * conceNTRATION®T? | peviation®™) | oeviation("?
e e ——
MISCELLANEOQUS

Alkalinity (Methyl Orange) mg/ 3/3 250 250 ' 0.0 0.0
Atkalinity (Phenolphthalein) mg/l 3/3 84-89 87 2.5 2.9
Ammonia mg/ 3/3 0.3 0.3 0.0 0.0
Chloride ) mg/l 3/3 380-430 400 25 6.2
Cyanide-Amenable mg/l 073 (-0.79)-(-0.47) -0.63 -- --
Cyanide-Total mg/ 1 3/3 0.39-0.47 0.43 0.04 9.3
Gross Alpha pCi/l 3/3 610-790 690 91.6 13
Gross Beta pCi/t . 3/3 1000 1000 0.0 0.0
Nitrate mg/ 1 3/3 970-1000 980 17.3 1.8
pH units | 3/3 9.7 9.7 0.0 0.0
Phosphorus, Total (as P) mg/ L 3/3 0.06-0.07 0.06 0.006 9.1
specific Gravity 3/3 1.010-1.012 1.011 0.001 0.1
Sulfate (as $O,) mg/ 3/3 460-510 480 26.4 0.6
TDS (Total Dissolved Solids) mg/ L 3/3 7600-7900 7800 153 2.0
TOC (Total Organic Carbon) mg/ L 3/3 68-70 69 1.0 1.4
TSS (Total Suspended Solids) mg/ L 3/3 14-23 19 4.6 24

ND Not Detected
R Rejected
(D)

Health Evaluation Manaual (Part A).

Interim Final, December 1989.

2
in Appendix A.

Only compounds with positive detections are listed.

Values calculated using 1/2 detection limit for nondetects, based on guidance contained in the Risk Assessment Guidance for Superfund, Volume 1, Human

The complete list of compounds analyzed is shown in Table 2-3.

The complete database is included



TABLE 3-3

SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - POND 207A
SOLAR POND/PONDCRETE PROJECT
ROCKY FLATS PLANT, COLORADO

FREQUENCY OF RANGE OF POSITIVE
ANALYSIS UNITS DETECTION DETECTIONS
voLaTILEs( D -
1,1,1-Trichloroethane ug/kg 171 24
1,1,2-Trichloro-1,2,2-trifluorocethane ug/kg /1 ) 260
Tetrachloroethene (PCE) : ug/kg 171 290
Trichloroethene (TCE) ug/kg - 1/1 29
semivoLaTiLes( ") ug/kg 0/1
aLcoroLs¢!) ma/kg 0/1
MISCELLANEOUS
Ammonia mg/kg 1771 36
Atterberg - Liquid Limit -- NA NA
Atterberg - Plastic Index .- NA NA
Atterberg - Plastic Limit ] -- NA NA
Bulk Density (Dried Solids) g/cc NA NA
Cyanide-Amenable mg/kg NA R NA
Cyanide-Total mg/kg 171 1.6
‘Gross Alpha pCi/g 171 570
" Gross Beta pCi/g 171 95
Moisture-Gravimetric % 171 : : 87.3
Moisture-Karl Fisher . % 171 34
pH - units 171 8.9
Specific Gravity -- n 1.1
Swell Test % " NA NA
ToC (Tot?k)Organic Carbon) mg/kg . VAl 14,000
Chloridfz) mg/l i 20
Nitrate 2 mg/1 171 : 35
% Recovery of solids(? 2 , % 71 1.6
Phosphow?, Total (as P)( ) mg/! 171 0.1
Sulfate ‘ 2 mg/1 171 20
DS (Total Dissotved Solids)(?) ‘ mg/ L 1/1 480
INORGANICS
Arsenic mg/kg in 40.2
Barium ‘ mg/kg 1 210
Boron mg/kg s i1 84.3
Cadmium mg/kg 1 1300
Chromium ma/kg 171 658
Lead : ma/kg ] 1771 89
Magnesium : mg/kg 171 11,400
Mercury mg/kg 0/1 ND
Nickel ma/kg 171 102
Potassium mg/kg 01 ND
Selenium ’ mg/kg 0/1 ND
Silver mg/kg 0/1 ND
Sodium mg/kg 1/1 ) 14,500
TCLP LEACH _
Arsenic ug/L 111 185
Barium ug/L ) 171 1710
Cadmium ug/1 171 485
Chromium ug/l 0/1 ND
Lead ug/1 0/1 ND
Mercury ug/1 0/1 ND
Nickel . ug/t 0/1 ND
Selenium ug/\ 0/1 ND
Silver . ug/L 0/1 ND
pH units 1/1 6.1
NA Not Analyzed

pCi/g  Picocuries per Gram
ND Not Detected
M . Only compounds with positive detections are listed. The complete list of compounds analyzed is shown in Table
) 2-3. The complete database is included in Appendix A.

Following ASTM Leach

Deliverable (Combined) 224A and 224
POND SLUDGE AND CLARIFIER SLUDGE
WASTE CHARACTERIZATION REPORT
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TABLE 3-4
E g SUMMARY OF POND WATER CHARACTERIZATION DATA - POND 207B NORTH
5‘ SOLAR POND/PONDCRETE PROJECT
EE- ROCKY FLATS PLANT, COLORADO
Ra
s?, FREQUENCY OF RANGE OF POSITIVE MEAN .. | STANDARD % RELATIVE STANDARD
o a_ ANALYSIS UNITS DETECTION DETECTIONS CONCENTRATION DEVIATION DEVIATION A
E ] [vousries® , ug/| 0/4 ND - ND ND ND ,
n S » - ~
BN [ seMivoariiest® ug/L 0/4 ND ND ND ND
é ; ALcoHoLs¢2? ma/1 0/4 ND ND ND ND
R INORGANICS
N Arsenic _ ug/1 3/64 60-63 51 21 41
m Barium ug/L 4/4 117-120 118 1 |
Boron ug/L 4/4 149-171 157 10 6
Cadmium ug/ L 0/4 ND ND ND ND
Calcium ug/L 4/4 - 137,000-140,000 138,000 1400 1
Chromium ug/L 2/4 10-16 9 5 58
Lead ug/l . 0/4 ND ND ND ND |
Magnes ium ug/ L 474 64 ,800-65,900 65,200 480 0.7
Mercury ug/1 0/4 ND i ND ND ND
Nickel ug/L 0/4 ND ND ND ND
Potassium ug/! 474 55,700-56,400 55,900 340 0.6
Selenium ug/L 1/4 76 42 23 55
Silver ug/| 0/6 ND ND ND ND
" Sodium ug/L 474 254 ,000-345,000 296,000 41,000 14
TCLP LEACH
Arsenic ug/L R R R R R
Barium ug/L 4/4 215-230 221 7 3
Cadmium ug/1 0/4 ND ND ND ND
Chromium ug/L 1/4 16 8 [ 7
Lead ug/lt 0/4 ND ND ND ND
Mercury ug/1 0/4 ND ND ND ND
Nickel ug/L 0/4 ND ND ND ND
Selenium ug/ L 0/4 ND ND ND ND
Silver ug/L 0/4 ND ND ND ND
pH units 4/4 8.3-8.5 8.4 -- --
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TABLE 3-4 {
'SUMMARY OF POND WATER CHARACTERIZATION DATA - POND 207B NORTH

SOLAR POND/PONDCRETE PROJECT

ROCKY FLATS PLANT, COLORADO

"PAGE 2 OF 2

| . FREQUENCY OF RANGE OF POSITIVE MEAN M STANDARD M % RELATIVE STANDARD I
ANALYSIS . UNITS DETECTION DETECTIONS CONCENTRATION DEVIATION DEVIATION
MISCELLANEOUS

Alkalinity (Methyl Orange) . mg/l 414 110 110 0.0 0.0
Alkatinity (Phenotphthalein) mg/1 3/4 2-3 2 1 55
Ammonia mg/1 4/4 0.3-0.5 0.4 0.1 28
Chloride mg/1 " 4/4 96-100° 98 1.7 2
Cyanide-Amenable mg/1 4/4 (-0.017)-(-0.014) . -0.006 -- .-
Cyanide-Total ) mg/\ 4/4 0.016-0.043 0.030 0.01 36
Gross Alpha ) pCi/l 4/4 40-52 47 6.4 14
Gross Beta pCist 4/4 75-510 290 177 61
Nitrate - mg/l 4/4 310-330 320 8 3
pH units 474 8.3-8.5 8.4 . -- --
Phosphorus, Total (as P) mg/l 4/4 0.02-0.08 0.05 0.02 52
Specific Gravity -- 4/4 1.008 : 1.008 0.0 0.0
Sulfate (as SO,) . mg/1 4/4 120-160 130 20 15
TDS (Total Dissolved Solids) mg/l 4/4 2700-2800 2800 50 1.8
TOC (Total Organic Carbon) mg/L 474 35-37 36 A 2.3
TSS (Total Suspended Solids) mg/ Ll 1/4 - 15 7.5 5 : 66

ND Not Detected

R Rejected

pCi/l  Picocuries per Liter

1

Values calculated using 1/2 detection limit for nondetects, based on guidahce contained in the Risk Assessment Guidance for Superfund, Volume 1, Human
Health Evaluation Manual (Part A). Interim Final, December 1989.

Only compounds with positive detections are listed. The complete list of compounds analyzed is shown in Table 2-3. The complete database is included
in Appendix A.

2)



TABLE 3-5
5§§ . SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - POND 207B NORTH
=] g SOLAR POND/PONDCRETE PROJECT
a é E ROCKY FLATS PLANT, COLORADO
’ E Rao S R =
,%s" RANGE OF o % RELATIVE
= ﬁ FREQUENCY OF POSITIVE MEAN 1 STANDAR?.I . STI\NDI\R?,I
Egi ANALYSIS : UNITS DETECTION - DETECTIONS CONCENTRATION( ) DEVIATION ) DEVIATION )
855 |l voratitest® ug/kg " 0/4 ND ND ND ND
RN @ - - - '
§ » ; SEMIVOLATILES ug/kg 0/4 ND ND ND ND
@
- % % [LaLconorst® - mg/kg 0/4 ND ND ND ND
B MISCELLANEOUS
m | ammonia - ma/kg 4/4 9.8-35 22 10.4 47
Atterberg - Liquid Limit -- 4/4 71-75 73 1.7 2
Atterberg - Plastic Index -- 4/4 34-40 37 3.2 8
. Atterberg - Plastic Limit -- 4/4 33-37 36 1.9 5
Bulk Density (Dried Solids) g/cc . 414 0.84-0.90 0.87 0.025 3
Cyanide-Amenable mg/kg NA NA NA NA NA
Cyanide-Total S mg/kg 0/4 ND : ND ND ND
Gross Alpha pCi/g : 4/4 5.2-11 8.9 2.55 29
w Gross Beta pCi/g 4/4 5.1-9.8 7.3 2.38 33
.L Moisture-Gravimetric % 4/4 71.8-76.8 75.1 2.25 3
o Moisture-Karl Fisher % 4/4 23.5-27.9 25.6 1.81 7
pH units 4/4 7.6-7. 7.7 -- --
Specific Gravity -- 4/4 1.2 1.2 0.00 0.0
Swell Test % 474 0-10 7.5 5.00 67
TOC (Tot?g Organic Carbon) mg/kg 4/4 3000-3400 3200 170 5
Chloride ) mg/ 1 4/4 4-24 12 8.6 7
Nitrate(>) 5 mg/L 4/4 1.7-9.8 6.8 3.6 53
% Recovery of Solids‘®’ 3 % 4/ 16.6-25.8 20.8 4.16 20
Phosphow? Total (as’ P)( ) mg/ L 474 . 0.01-0.05 0.03 0.02 61
Sulfate mg/L 4/4 150-160 : 155 5.8 40
DS (Total Dissolved Solids)‘3’ mg/ L 474 160-220 190 25.8 14
INORGANICS
Arsenic - mg/kg 0/4 ND ND ND ND
Barium mg/kg 4/4 89.1-116 105 11.7 1"
Boron mg/kg 1/4 12.8 7.3 1.2 16
Cadmium mg/kg 3/4 6.7-8.5 7.1 0.9 13
Chromium mg/kg 4/4 7.9-33.3 23.2 11.9 51
Lead mg/kg 474 13.8-21.3 15.8 3.6 23
Magnesium mg/kg 4/4 3270-4160 3805 380 10
Mercury mg/kg 2/4 0.7-0.8 0.5 0.3 72
Nickel mg/kg 2/4 7.1-9.5 6.2 . 2.6 42
Potassium mg/kg ) 0/4 ND ND ND ND
Selenium mg/kg 0/4 ND _ ND N ND
Silver . ma/kg 0/4 ND ND i ND . ND
Sodium mg/kg ‘0/4 ND ND . ND ND
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TABLE 3-5

SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - POND 207B NORTH
SOLAR POND/PONDCRETE PROJECT

ROCKY FLATS PLANT, COLORADO
PAGE 2 OF 2
RANGE OF % RELATIVE
FREQUENCY OF POSITIVE MEAN . T STANDAR?” STANDARIZ.I)
ANALYSIS UNITS DETECTION DETECTIONS CONCENTRATION DEVIATION DEVIATION
F 5
TCLP LEACH
Arsenic ug/ L R R R R R
Barium ug/L 4/4 1060-1210 1140 76.1 7
Cadmium ug/L 4/4 54-104 73 21.6 29
Chromium ug/ L 3/4 10-57 22 24.2 M
Lead ug/L 0/4 ND ND ND ND
Mercury ug/l 0/4 ND ND ND ND
Nickel ug/ L 3/4 20-56 28 19.8 69
Selenium ug/L 0/4 ND ND ND ND
Silver ug/L 0/4 . ND ND ND ‘ND
pH ug/L 4/4 5.7-5.9 5.8 0.1 2
NA Not Analyzed
ND Not Detected
pCi/g Picocuries per Gram
R Rejected
9 Values calculated using 1/2 detection limit for nondetects, based on guldance contained in the Risk Assessment Guidance for Superfund, Volume 1, Human
) Health Evaluation Manual (Part A). Interim Final, Decenber 1989.
Only compounds with positive detections are hsted. The complete list of compounds analyzed is shown in Table 2-3. The complete database is included
3) in Appendix A.

Following ASTM Leach
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TABLE 3-6

SUMMARY OF POND WATER CHARACTERIZATION DATA - POND 207B CENTER
SOLAR POND/PONDCRETE PROJECT

ROCKY FLATS PLANT,

COLORADO

% RELATIVE
FREQUENCY OF RANGE OF POSITIVE MEAN 1 STANDARD 1 STANDARD 1
ANALYSIS DETECTION DETECTIONS CONCENTRATION( ) DEVIATION( ) DEVIAT ION( )
voLATILES®®) ug/1 0/4 ND ND ND ND
SEMIVOLATI LES(Z) ug/| 0/4 ND ND ND ND
aLconoLs‘? mg/ 0/4 ND ND ND ND
INORGANICS
Arsenic ug/1 4/4 314-330 321 7 2.1°
Barium ug/ L 4/4 68-70 69 1 1.4
Boron ug/1l 4/4 3440-3530 3480 40 1.1
Cadmium ug/l - 0/4 ND ND ND ND
Calcium ug/1 4/4 26,400-27,700 27,000 600 " 2.3
Chromium ug/1l 4/4 22-32 28 5 16.7
Lead ug/l 0/4 ND ND ND ND
Magnesium ug/1 4/4 216,000-220,000 218,000 2000 0.7
Mercury ug/1 0/4 ND ND ND ND
Nickel ug/1 4/6 28-31 29 1 4.9
Potassium ug/l 4/4 791,,000-807,000 800,000 8000 1.0
I Selenium ug/L 174 81 43 26 59.6
Silver ug/1L 0/4 .ND ND ND ND
Sodium ug/!l 4/4 2,060,000-4,060,000 3,150,000 823,000 26.1
TCLP LEACH
Arsenic ug/1 474 180-251 221 31 16.2
Barium ug/ | 2/4 214-258 162 87 53.8
Cadmium ug/L 174 5 3 1 40.0
Chromium ug/l 374 20-27 20 8 42.2
Lead ug/1 0/4 ND ND ND ND
Mercury ug/1 0/4 ND ND ND ND
Nickel ug/L 3/4 21-30 24 4 17.0
Selenium ug/L 0/4 ND ND ND ND
Silver ug/L 0/4 ND ND ND ND
pH units 4/4 9.1-9.2 9.1 -- --
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TABLE 3-6

SUMMARY OF POND WATER CHARACTERIZATION DATA - POND 207B CENTER

SOLAR POND/PONDCRETE PROJECT

ROCKY FLATS PLANT, COLORADO

PAGE 2 OF 2

) % RELATIVE
FREQUENCY OF RANGE OF POSITIVE MEAN 1 STANDARD 1 STANDARD 1
ANALYSIS DETECTION DETECTIONS CONCENTRATION( ) DEVIATION( ) DEVIAT!ON( )
- .=-"/""""""——"—-""7])/—
MISCELLANEOUS -

Alkalinity (Methyl Orange) mg/1 4/4 1400 1400 0.0 0.0
Alkalinity (Phenolphthalein) mg/ L 4/4 230-240 235 6 2.4
Ammonia mg/ 414 0.2-0.4 0.3 0.1 27.2
Chloride mg/1l 0/4 ND ND ND N
Cyanide-Amenable mg/ L 4/4 (-0.83) - (-5.3) -1.97 -- --
Cyanide-Totatl mg/\ Y 0.34-0.57 0.40 0.12 28.9
Gross Alpha pCi/st 4764 1800-2300 2100 210 10.1
Gross Beta pCisl 4/4 2700-3000 2900 130 - 4.5
Nitrate mg/1 414 1900-2100 2000 100 5.1
pH units 4/4 9.1-9.2 9.1 -- --
Phosphorus, Total (as P) mg/ L 4/4 4.2 4.2 0.0 0.0
Specific Gravity -- 474 1.016-1.018 1.017 0.001 0.10
Sulfate (as SO,) mg/L 4/4 740-1000 880 109 12.4
TDS (Total Dissolved Solids) mg/1 474 16,000 16,000 0.0 0.0
TOC (Total Organic Carbon) mg/L 4/4 93-320 155 110 7.4
TSS (Total Suspended Solids) mg/ L 2/4 11-16 9 5.3 57.5

ND Not Detected

pCi/l Picocuries per Liter
(D)

Values calculated using 1/2 detection Limit for nondetects, based on guidance contained in the Risk Assessment Guidance for Superfund, Volume 1, Human

2 Health Evaluation Manual (Part A). Interim Final, December 1989.

Only compounds with positive detections are lListed. The complete list of compounds analyzed is shown in Table 2-3. The complete database is included
in Appendix A.




ggg ‘ : TABLE 3-7 :
a8z SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - POND 207B CENTER
ned SOLAR POND/PONDCRETE PROJECT ~
Egg ROCKY FLATS PLANT, COLORADO
o
385
2ok
gez
g%g FREQUENCY RANGE OF % RELATIVE
oY OF POSITIVE MEAN STANDARD STANDARD
g 2 g ANALYSIS DETECTION DETECTIONS CONCENTRATION¢" DEVIATION(" DEVIATION(!
- 2 Ceet .
AL vounesd =
N oroethene (PCE) ug/kg 2/4 37-180 70 73 105
A ll semIvoLaTILES(® ug/kg 0/4 ND ND ND ND
ALCOHOLS(?) mg/kg 0/4 ND ND ND ND
MISCELLANEOUS S
Ammonia mg/kg - 4/4 25-58 43 14 32
Atterberg - Liquid Limit - 4/4 77-85 83 4 5
w Atterberg - Plastic Index - 4/4 20-40 29 9 33
3 Atterberg - Plastic Limit -- 4/4 45-65 52 9 i8
S Bulk Density (Dried Solids) g/cc 4/4 0.81-0.88 0.84 0.03 4
Cyanide-Amenable mg/kg NA NA ' NA NA NA
Cyanide-Total mg/kg 4/4 0.34-1.3 0.64 0.45 71
Gross Alpha pCi/g 4/4 13-19 17 3 17
Gross Beta pCi/g 4/4 12-16 15 2 13
Moisture-Gravimetric % 4/4 89.9~93.4 91.3 1.5 2
Moisture-Karl Fisher % 4/4 42-53 48 5 10
PH units 4/4 9.1-9.2 9.2 - —-——-
Specific Gravity - 4/4 1.0 1.0 0.0 0.0
Swell Test % 4/4 60-70 63 5 08
TOC (Total Organic Carbon) mg/kg 4/4 5500-8800 7400 1500 20
chloride(® mg/1 3/4 210-300 200 80 40
Nitrate! mg/1 4/4 50-74 66 11 16
% Recovery of Solids‘® % 4/4 9.3-13.7 10.5 2.2 21
Phosphorus, Total (as P)(:” mg/l 4/4 1.4-3.9 2.1 1.1 56
Sulfate(® ' mg/1 4/4 33-90 49 28 57
TDS (Total Dissolved Solids)®’ mg/1 4/4 670-770 740 45 6
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TABLE 3-7

. SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - POND 207B CENTER

SOLAR POND/PONDCRETE PROJECT - ROCKY FLATS PLANT

PAGE 2 OF 2

FREQUENCY RANGE OF % RELATIVE
OF POSITIVE MEAN STANDARD STANDARD
ANALYSIS UNITS DETECTION DETECTIONS CONCENTRATION(” DEVIATION“) DEVIATION(”
m
INORGANICS :
Arsenic mg/kg 0/4 ND ND ND ND
Barium mg/kg 4/4 46.5-120 82.3 30 37
Boron mg/kg 1/4 ‘151 84 46 55 |
Ccadmium mg/kg 4/4 46.5-84.4 57.9 17.9 31 |
Chromium mg/kg 3/4 48.5-130 63.1 52 82
Lead mg/kg 0/4 ND ND ND ND
Magnesium mg/kg 4/4 7,190-19,800 12,400 5,300 43
Mercury mg/kg 1/4 5.5 1.8 ! 2.5 141
Nickel mg/kg 0/4 ND ND ND ND
Potassium mg/kg 3/4 10,900-15,400 10,700 4,350 41
Selenium mg/kg 0/4 ND ND ND ND
Silver mg/kg 0/4 ND ND ND " ND
Sodium mg/kg 4/4 35,200-54,200 42,000 8,400 20
TCLP LEACH

Arsenic ug/1l 4/4 122-181 145 26 18
Barium ug/1 4/4 2660-3690 3220 430 13
Cadmium ug/1 4/4 114-153 136 ] 17 12
Chromium ug/1 " 4/4 11-54 34 . 22 65
Lead ug/1 0/4 ND ND ND ' ND
Mercury ug/1 0/4 ND - : : ND ND ND
Nickel ug/1 1/4 28 14.5 9 62
Selenium ug/1 0/4 ND ND ND ND
Silver ug/1 0/4 ND ND . ND ND
pH units 4/4 4.9-6.1 5.8 -—- : -—

ND Not Detected

NA Not Analyzed

pCi/g Picocuries per Gram _

M Values calculated using 1/2 detection limit for nondetects, based on guidance contained in the Risk Agsessment

Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A),
Only compounds with positive detections are listed.
The complete database is included in Appendix A.
3 Following ASTM Leach

Interim Final, December 1989.
The complete list of compounds analyzed is shown in Table 2-3.

)




5§§ TABLE 3-8
-4 -y
:gé SUMMARY OF POND WATER CHARACTERIZATION DATA - POND 207 B SOUTH
§8 & SOLAR POND/PONDCRETE PROJECT
SRo ROCKY FLATS PLANT, COLORADO
- ~
z8%
EE" FREQUENCY % RELATIVE
S5 OF RANGE OF POSITIVE ‘ STANDARD STANDARD
SEE , ANALYSIS UNITS DETECTION DETECTIONS CONCENTRATION!D | peviarron(" | peviarion("
m»
ggg VOLATILES (2) ug/1 0/5 ND ND ND ND
R% SEMIVOLATILES (2) ug/1 0/5 ~* ND ND ND ND
% Il ALconoLs® mg/1 0/5 ND ND ND ND
INORGANICS
Arsenic ug/1 5/5 263-276 270 6 3
Barium ug/1 5/5 110-118 115 3 3
Boron ug/1l 5/% 2730-2800 2760 30 1
Cadmium ug/1l 0/s ND ND ND ND
w Calcium ug/1 5/5 52,000-52,700 52,400 270 0.5
i Chromium ug/1 3/5 14-21 13 . 8 59
[X) Lead ug/1 0/5 ND ND ND ND
Magnesium ug/1 5/5 187,000-190,000 188,000 1225 0.6
- Mercury ug/1 0/s ND ND ND ND
Nickel ug/1 3/5 20-32 19 9 49
Potassium ug/1 5/5 684,000-696, 000 691,000 5100 0.7
Selenium ug/1 0/s ND ND ND ND
Silver ug/1 0/5 ND ND ND ND
Sodium ug/1 5/5 2,010, 000- 2,360,000 283,000 12
2,660,000
TCLP LEACH
Arsenic - ug/1 5/5 167-390 228 93 41
Barium ug/l 5/5 269-319 291 19 64
Cadmium ug/1 0/5 ND ND ' ND ND
Chromium ug/1 2/5 10-87 22 36 161
Lead ug/1 0/5 ND ND ND ND
Mercury . ug/l 0/5 ND ND ND ND
Nickel ug/1 3/5 21-24 17 7 39
Selenium ug/1 0/5 ND ND ND ND
Silver ug/1 0/5 ND ND ND ND
PH units 5/5 9.0 9.0 0.0 0.0




553 TABLE 3-8 :
- Z. SUMMARY OF POND WATER CHARACTERIZATION DATA - POND 207B SOUTH
o @3 SOLAR POND/PONDCRETE PROJECT
Esg PAGE 2 OF 2
Rao
355
2ol
Eg-. FREQUENCY % RELATIVE
E._g OF RANGE OF POSITIVE MEAN STANDARD STANDARD
= ;‘.“E ANALYSIS DETECTION DETECTIONS cONCENTRATION(Y) | pEvIATION'? | DEVIATION(D
E -] m
32; MISCELLANEOUS ,
"Sa Alkalinity (Methyl Orange) mg/1 5/5 900-910 905 5.5 0.6
® Alkalinity (Phenolphthalein) mg/1 5/5 140-160 150 7.1 5
Bl Ammonia i , mg/1 5/5 0.5-0.6 0.6 0.05 10
Chloride : mg/1l 0/5 ND ND ND ND
Cyanide-Amenable mg/l 0/5 (-0.86) - (-2.6 -—- —— -—
Cyanide-Total mg/1l 5/5 0.28-0.31 0.29 0.01 4
Gross Alpha pCci/l 5/5 1500-2100 1900 250 13
Gross Beta pCi/l 5/5 2500-2900 2700 164 6
Nitrate mg/1 5/5 1600-1800 1700 84 - 5
w PH units 5/5 9.1 9.1 - 0.0 0.0
1 Phosphorus, Total (as P) mg/l 5/5 2.6-2.8 2.8 0.09 3
> Specific Gravity 4/4 1.016-1.020, 1.019 0.002 0.2
‘Sulfate (as S0O,) mg/1l 5/5 540-600 560 26 5
TDS (Total Dissolved Solids) mg/1l 5/5 14,000-15,000 15,000 550 _ 4
TOC (Total Organic Carbon) mg/l 5/5 58-110 . 92 22 24
TSS (Total Suspended Solids) mg/l 5/5 11-39 22 11 49
m Average calculated using 1/2 detection limit for nondetects, based on guidance contained in the Risk Assegsment

Guidance for Superfund, Volume I, Human Health Evaluation manual (Part A), Interim Final, December 1989.

(2) Only compounds with positive detections are listed.

The complete list of compounds analyzed is shown in Table 2-5.
The complete database is included in Appendix A. :
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5 é g TABLE 3-9
-t -ty
- ) é SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - POND 207B SOUTH
%8 8 SOLAR POND/PONDCRETE PROJECT
& Ro ROCKY FLATS PLANT, COLORADO
- )
28%
s g -4 FREQUENCY RANGE OF % RELATIVE
=% ﬁ OF POSITIVE MEAN STANDARD STANDARD
: = E ANALYSIS DETECTION DETECTIONS | CONCENTRATION!!? | DEVIATION!"? | DEvVIATION(!
»
‘g2% || voLATILES(2) :
-5 E Tetrachloroethene (PCE) ug/kg 5/5 32-460 238 153 64
R N Trichloroethene (TCE) ug/kg 3/5 47-57 41 14 34
& || seMivoLaTILES(® ug/kg 0/5 ‘ND ND ND 'ND
ALCOHOLS(?) mg/kg 0/5 ND ND ND ND
MISCELLANEOUS :
Ammonia mg/kg 4/5 17-34 20 10 53
.Atterberg - Liquid Limit - NA NA NA NA NA
w Atterberg - Plastic Index - NA NA NA NA NA
o Atterberg - Plastic Limit - NA NA NA NA NA
o Bulk Density (Dried Solids) g/cc NA NA NA NA NA
Cyanide-Amenable mg/kg NA NA NA NA NA
Cyanide-Total -mg/kg 5/5 0.46-4.1 1.3 1.5 115
Gross Alpha PCi/g 5/5 31-61 38 13 33
Gross Beta pCi/g 5/5 21-47 27 11.1 41
Moisture-Gravimetric % 5/5 88.3-92.3 90.2 1.9 2
Moisture-Karl Fisher % 4/4 39-50 45 S 11
pH units 5/5 9.1 9.1 0.0 0.0
Specific Gravity - 4/4 ‘1.0-1.1 1.1 0.05 5
Swell Test ‘ % NA NA NA NA NA
TOC (Total Organic Carbon) mg/kg 5/5 6,800-11,000 8600 1,600 18
Chloridef(? mg/1 0/5 ND ND ND ND
Nitrate( mg/1 5/5 77-89 84 5 6
% Recovery of Solids(® % 5/5 6.4-12.4 8.9 2.2 24
Phosphorus, Total (as P)C” mg/1 5/5 0.09-1.7 0.8 0.7 85
-sulfate® mg/1 5/5 23-40 32 6 20
TDS (Total Dissolved Solids)(3). mg/1 5/5 - 740-790 760 20 2




TABLE 3-9 .
» SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - POND 207B SOUTH

t)ag

Jiswa

o2 % SOLAR POND/PONDCRETE PROJECT
§88» ROCKY FLATS PLANT, COLORADO
2 Ro PAGE 2 OF 2
13 i
E n -l
-
E Eg FREQUENCY RANGE OF % RELATIVE
o m OF POSITIVE MEAN STANDARD STANDARD
3 s E ANALYSIS UNITS | DETECTION | DETECTIONS | CONCENTRATION'!) | pEviarion(" | pEVIATION(!
SE ) [
s % || 1norcaNnICS :
N Arsenic mg/kg 1/5 59.7 . 27.17 ‘ 18.2 65
& Barium , mg/kg 5/5 62.2-134 107 33.2 31
Boron mg/kg 2/5 336-349 166 161 96
Cadmium - ' ng/kg 5/5 7.4-30.4 22.7 9.3 41
Chromium mg/kg 5/5 25.2-51.9 38.1 12.0 .31
Lead - mg/kg 1/5 61 24 21 86
Magnesium mg/kg 5/5 ] 5140-15,200 10,500 4,100 39
Mercury : mg/kg 1/5 5 ' 1.4 2.0 " 72
Nickel mg/kg. 0/5 ND ND ND ND
Y Potassium mg/kg 1/5 8910 5720 2,300 40
4 Selenium mg/kg 0/5 ND ND ND ND
Silver ' mg/kg 0/5 ND - ND ND ND
Sodium . mg/kg 4/5 - 30,000- 30,000 17,000 56
) 44,600
TCLP LEACH o
Arsenic ug/1 5/5 194-233 211 21 10
Barium ug/1 5/5 1660-2770 1960 460 23
Cadmium L ug/1 5/5 19-32 24 6 - 24
Chromium ug/l 5/5 23-56 41 . 12 29
Lead ug/1 0/5 ND ‘ ND ND ND
Mercury ug/1 0/s ND ND i ND ND
Nickel ug/1l 0/5 ND ND ND ND
Selenium ug/1 0/5 ND ND ND ND
Silver ug/1 0/5 . ND ND ND ND
pH units 5/5 5.4-5.9 5.7 -—- : ———
ND Not Detected
NA Not Analyzed
pCi/g Picocuries per Gram
M Values calculated using 1/2 detection limit for nondetects, based on guidance contained in the Risk Agsessment *
Guidance for Superfund, Volum I, Human Health Evaluation Manual (Part A), Interim Final, December 1989.
@ Only compounds with positive detections are listed. The complete list of compounds analyzed is shown in Table 2-3.

The complete data base is included in Appendix A.
3 Following ASTM Leach
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£ E g TABLE 3-10
=<1 . .
: 2 é SUMMARY OF POND WATER CHARACTERIZATION DATA - POND 207C
§ s SOLAR POND/PONDCRETE PROJECT
R ROCKY FLATS PLANT, COLORADO
A»a
28 i
gob FREQUENCY _ % RELATIVE
- E§ Of RANGE OF POSITIVE MEAN STANDAR? STANDARD, ,
g58 ANALYSIS ' UNITS DETECTION DETECTIONS CONCENTRATIONS ! pevIATION'!? pEVIATION(®)
ASR .
gnt voLATILES(? . _
ot g 2-Butanone . ug/! 4/5 77-110 76 43 56
mﬁ Methylene Chloride ug/l 1/5 8 5.6 1.3 24
g SEMIVOLATI] LES(Z) ug/ L 0/5 ND ND ND 'ND
ALCOHOLS(Z) mg/ - 0/5 ND ) ND ND ND
INCRGANICS
Arsenic . ug/L 5/5 3350-4110 3690 : 374 10.1
Barium ' ug/t . 5/5 110-150 130 14 10.9
Boron ’ -ug/t 5/5 437,000-494,000 463,000 26,000 5.6
Cadmium ug/\ S/5 430-560 ) 490 50 10.3
’f Calcium ug/t 0/5 . ND ND ND ND
N Chromium ug/L 5/5 3320-3940 : 3520 250 7.2
) Lead . ug/l 2/5 ) 300 210 80 39.1
Magnesium ug/ | 5/5 1300-3870 2790 930 33.3
Mercury ug/ L 0/5 ND ND ND ND
Nickel . ug/L 5/5 2540-2920 2680 170 6.5
Potassium X 5/5 5.45-5.92 5.58 0.19 3.5
Selenium ug/l 2/5 600-3000 1980 1400 70.7
Silver ug/l 0/5 ND - ND ND ND
Sodium % 5/5 13.6-14.2 13.8 : 0.25 1.8
TCLP LEACH i '
Arsenic ug/l 5/5 4660-5510 4960 330 6.5
Barium ug/L 0/5 ND ND ND ND
Cadmium ug/L 5/5 350-560 430 80 18.6
Chromium ug/1 5/5 . 2240-9160 3780 3000 . 79.8
Lead ug/t 0/5 ND ND ND ND
Mercury ug/! 0/5 ND . ND ND ’ ND
Nickel ug/1 5/5 2330-4930 2980 1100 37.0
Selenium ug/l 0/5 ND ND ND ND
Silver ug/t 5/5 150-430 250 110 44.3
pH units 5/5 10.2 10.2 0.0 0.0




Eé? TABLE 3-10
] o SUMMARY OF POND WATER CHARACTERIZATION DATA - POND 207C
o283  SOLAR POND/PONDCRETE PROJECT
ES & ROCKY FLATS PLANT, COLORADO
nﬁh‘? PAGE 2 OF 2
mES
28§
ge2
-
§ _E; §_ FREQUENCY . . - % RELATIVE
i _ OF RANGE OF POSITIVE MEAN STI&NDA\RI?1 STANDARD
g m g ANALYSIS UNITS DETECTION DETECTIONS conCENTRATIONS!? peviaTiont ! pevIATION'!?
‘n m
= g MISCELLANEOUS ' : :
4} Alkalinity (Methyl Orange) mg/l 5/5 58,000-63,000 60,000 1900 3.2
R Alkalinity (Phenolphthalein) mg/l 5/5 25,000-32,000 29,000 2500 8.6
F Ammonia . mg/1 5/5 - -1.8-6.4 3.7 2 53.2
Chloride - mg/l 5/5 21,000-25,000 . 23,000 1600 6.9
Cyanide-Amenable mg/ 0/5 (-120)-¢-0.77) -34 --- —.—-
Cyanide-Total mg/! 5/5 3.3-20 7.7 7 9.3
Gross Alpha pci/L - 5/5 63-130 99 27 27.3
Gross Beta pCi/l 5/5 170-230 190 23 1.9
Nitrate mg/ 5/5 57,000-66,000 62,000 3500 5.6
pH units 5/5 10.0-10.1 10 ' ---
w Phosphorus, Total (as P) mg/L 5/5 520-610 570 32 5.7
r\la Specific Gravity -- 5/5 1.316-1.348 | 1.332 0.02 0.01
s Sulfate (as 504) mg/t 5/5 16,000-18,000 17,000 700 4.1
TDS (Total Dissolved Solids) mg/ L 5/5 300,000-510,000 460,000 88,500 19.4
TOC (Total Organic Carbon) mg/ 1 5/5 1200-1600 ) 1400 150 1.1
TSS (Total Suspended Solids) mg/1 5/5 220-1400 530 490 91.5
ND Not Detected
pCi/l Picocuries per Liter
M Values calculated using 1/2 detection Limit for nondetects, based on guidance contained in the Risk Assessment Guidance for Superfund, valune 1
@) Human Health Evaluation Manual (Part A). Interim Final, Decenber 1989.

Only compounds with positive detections are listed. The complete list of compounds analyzed is shown in Table 2-3. The complete database is
included in Appendix A. ’ '
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TABLE 3-11

SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - POND 207C
- SOLAR POND/PONDCRETE PROJECT
/no ROCKY FLATS PLANT, COLORADO

% RELATIVE
FREQUENCY OF RANGE OF POSITIVE " MEAN M STANDARD(,I) STANDARD(H
ANALYSIS DETECTION DETECTIONS CONCENTRATION DEVIATION DEVIATION
voLaTILEs ?) : : .

1,1,2-Trichloro-1,2,2-trifluoroethane ug/kg 1/5 . 33 10.2 12.7 125

2-Butanone ug/kg 5/5 16-160 110 63.3 57

Benzene ug/kg 2/5 7-31 10.5 11.5 109

Tetrachloroethene (PCE) ug/kg 5/5 8-73 ' 22.2 28.4 128

Trichloroethene (TCE) ug/kg 2/5 5-7 : 3.9 0.96 25
SEMI-voLATILES(??

Pyrene ug/kg 2/5 190-320 286 56.5 20
aLconoLs¢?) mg/kg 0/5 ND ND ND ND
MISCELLANEOUS :

Ammonia mg/kg 0/5 ND ND ND ND

Atterberg - Liquid Limit -- NA NA . NA NA NA

Atterberg - Plastic Index -- NA NA NA NA NA

Atterberg - Plastic Limit - ‘NA " NA : NA NA NA

Bulk Density (Dried Solids) g/cc NA NA ' NA NA NA

Cyanide-Amenable mg/kg NA . NA NA NA NA

Cyanide-Total mg/kg 5/5 13-170 72 80.5 M

Gross Alpha pCi/g 5/5 2700-8700 . 5000 2,400 49

Gross Beta : pCi/g 5/5 420-1200 - 710 314 44

Moisture-Gravimetric % 5/5 34.8-48.8 44.0 5.9 13

Moisture-Karl Fisher % NA NA NA NA NA

pH units 5/5 10.2-10.5 10.4 -- --

Specific Gravity -- NA NA . NA NA NA

Swell Test % NA NA NA NA NA

T0C (Tot?i)Organic Carbon) mg/kg 5/5 6400-9000 7700 1100 14

Chlorid&) mg/ 1 5/5 660-990 770 126 16

Nitrate 3 . mg/l 5/5 8900-11,000 10,000 750 7

% Recovery of Solids(>) 3 % 5/5 9.2-18.8 . 1.6 4.0 35

Phosphogys, Total (as py» mg/ 5/5 22-38 31 7.5 2

Sul fate : 3) mg/ 1 5/5 810-1300 : 970 - 190 20

TDS (Total Dissolved Solids)( mg/ L 5/5 18,000-24,000 21,000 2,600 12
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TABLE 3-11
° SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - POND 207C
é & SOLAR POND/PONDCRETE PROJECT
i' ROCKY FLATS PLANT, COLORADO
éi PAGE 2 OF 2
Ro
EA
n‘i % RELATIVE
E 5 . FREQUENCY OF RANGE OF POSITIVE ) MEAN M STANDARD“) STANDARD“)
= g : ANALYSIS : DETECTION DETECTIONS CONCENTRATION DEVIATION DEVIATION
Y '
; INORGANI_CS )
@ Arsenic . . mg/kg 5/5 18-37 28 7.9 28
5 E Barium ma/kg 5/5 13.2-61.5 : 31 18.3 59
R Boron mg/kg 5/5 455-781 61 128.3 21
N Cadmium ’ . mg/kg 5/5 27.3-665 164¢%) 280.5 m
f Chromium. mg/kg 5/5 252-960 618 256.9 42 -
Lead mg/kg 5/5 7.9-38.5 19.4 11.6 60
Magnesium mg/kg 5/5 1340-6250 3370 1836.0 54
Mercury mg/kg ' 5/5 0.7-1.0 ?5) 0.1 16
Nickel mg/kg 5/5 T 17.4-146 52.3 52.8 101
Potassium mg/kg 5/5 64,500-87,200 78,100 8640 11
Selenium mg/kg 0/5 ND ND ND : ND
Silver mg/kg- 5/5 35.1-73.6 54.1 14.0 26
Sodium ’ mg/kg 5/5 - 139,000- 193,000 157,600 21,570 14
TCLP LEACH .
Arsenic ug/1l 5/5 447-538 506 37.3 7
Barium . ug/l 3/5 481-559 3 5 186.0 49
Cadmi um ug/L 5/5 342-5230 1490'6) 2100 162
Chromium ug/L 5/5 - 1840-3940 2770 841 . 30
Lead ug/L 2/5 33-52 26 16.5 -63
Mercury ug/L 1/5 0.4 0.& 0.13 84
~ Nickel ug/1 5/5 563-2140 ) 654 66
Selenium ug/ 1 0/5 ND ND ND ND
Silver ug/ L 5/5 9-23 ’ 18 : 5.9 ' 33
pH units 5/5 4.8-5.3 5.1 -- --
ND Not Detected
NA Not Analyzed
pCi/g Picocuries per Gram
q Values calculated using 1/2 detection limit for nondetects, based on gmdance contained in the Risk Assessment Guidance for Superfund Volume 1, Hunan
2 Health Evaluation Manual (Part A). Interim Final, Decenber 1989.
) Only compounds with positive detections are llsted. The complete list of compounds analyzed is shown in Table 2-3. The complete database is included
3 in Appendix A. :
:4; Following ASTM Leach
5 When the Pond Sludge Berm Composite (Sample PS207C-CB) value of 665 is excluded the average falls to 38.8 mg/kg.
%) When the Pond Sludge Berm Composite (Sample PS207C-CB) .value of 146 is excluded, the average falls to 28.9 mg/kg.
wWhen the Pond Sludge Berm Composite (Sample PS207C-CB) value of 5230 is excluded, the average falls to 552 mg/kg.

n When the Pond Sludge Berm Composite (Sample PS207C-CB) value of 2140 is excluded, the average falls to 698 mg/kg.
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£ é s TABLE 3-12
p41 -
:gé SUMMARY OF POND WATER CHARACTERIZATION DATA - CLARIFIER
§s g SOLAR POND/PONDCRETE PROJECT
Ra ROCKY FLATS PLANT, COLORADO
ésg
yeb % RELATIVE
= £§ ‘ " FREQUENCY OF RANGE OF POSITIVE MEAN STANDARD STANDARD
g58 ANALYSIS DETECTION DETECTIONS CONCENTRATIONS ) _ pevIATION' ! pEVIATION'
m ﬁ
g:lg voLATILES‘?) . ug/ 0/4 : ND ND ND ND
®
- g 8 || semi-voLatiest® ug/L 0/4 ND : ND ND ND
E aLconoLs?) mg/1 0/4 ND " ND ND ND
INORGANICS :
Arsenic ug/t ’ 4/4 272-342 313 32 10
Barium : ug/{ 474 - 30-9 : 49 29 58
Boron ug/L 4/ 23,300-34,700 28,000 : 5,400 19
Cadmium ug/t . 4/4 38-570 . 221 250 113
Calcium ug/\ 0/4 ND ND ‘ND ND
Chromium : ug/L A 138-825 355 319 90
w Lead ug/L 2/4 34-46 - 28 15 55
w Magnesium ug/l 414 2580-6730 3900 1910 50
o Mercury ug/L 4/4 2.2-4.6 1 3.5 1.0 28
Nickel ug/L A 258-393 320 58 18
Potassium mg/1 4/4 4860-7000 5720 1020 18
Selenium ’ ug/| 0/4 ND ND ND ND
silver ug/L 4/ 66-110 85 20 : 24
Sodium mg/ 4/4 9940- 14,800 11,940 2310 19
TCLP LEACH -
Arsenic : ug/L 414 1400-1800 1540 180 12
Barium ug/L 0/ ND ND ND ND
Cadmi um ug/1 11 50 : - 50 0 0
Chromium ug/L 2/4 110-140 58 45 51
Lead ug/L 0/4 ND ND ND ND
Mercury ug/L 0/4 ND ND ND ND
Nickel ug/l 3/4 240-350 250 110 44
Selenium g/l 0/4 ND ND ND ND
Silver” ug/t ‘ 0/4 ND ND ND ND
pH . units 4/4 10.1 10.1 0 0
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éf,’ TABLE 3-12 )
. SUMMARY OF POND WATER CHARACTERIZATION DATA - CLARIFIER
u& SOLAR POND/PONDCRETE PROJECT
8 8 ROCKY FLAT PLANT, COLORADO
R PAGE 2 OF 2
SA
4
% ] A % RELATIVE
v . FREQUENCY OF RANGE OF POSITIVE MEAN STA\NDI\R?1 STANDAR?
Eg ANALYSIS UNITS DETECTION DETECTIONS CONCENTRATION“) DEVIATION ) DEVIATION D
[7] B D
gi MISCELLANEOUS
] Alkalinity (Methyl Orange) mg/L 4/b 5500-8200 6800 1130 17
N Alkalinity (Phenolphthalein) mg/l 4/4 2300-3100 2800 340 12
& Ammonia mg/| 4/4 . 5-14 9 4 40
Chloride mg/ L 4/4 1600-3200 . 2090 750 36
Cyanide-Amenable mg/l 0/4 (-14)-(-3.3) --- --- ---
Cyanide-Total ma/ L 414 2.4-3 2.7 0.3 9
Gross Alpha pCi/l 4/4 16-19 17 . 2 9
Gross Beta pCi/l . 474 22-30 ’ 25 4 14
Nitrate : mg/L 4/4 5700-10,000 7300 1900 . 26
pH units 4/4 9.9-10 : 10 --- Cem-
Phosphorus, Total (as P) mg/ L 4/4 78-84 : 81 3 3
Specific Gravity --- NA - NA . NA NA NA
Sulfate (as SO,) mg/{ 474 2600-3200 2800 280 10
TDS (Total Dissolved Solids) mg/ 4/4 46,000-68,000 59,000 2200 16
TOC (Total Organic Carbon) mg/\ 4/4 140-190 ) 165 21 : 13
TSS (Total Suspended Solids) mg/ L 474 68-180 140 51 36
ND Not Detected
NA . Not Analyzed
pCi/l Picocuries per Liter
4 Values calculated using 1/2 detection limit for nondetects, based on guidance contained in the Risk Assessment Guidance for Superfund, Volume I, Human
2 Health Evaluation Manual (Part A). Interim Final, December 1989. .
‘ ) Only compounds with positive detections are listed. The complete list of compounds analyzed is shown in Table 2-3. The complete database is included
3) in Appendix A. '

Three out of four values were rejected during data validation.
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TABLE 3-~-13

SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - CLARIFIER
SOLAR POND/PONDCRETE PROJECT

ROCKY FLATS PLANT,

COLORADO

FREQUENCY RANGE OF % RELATIVE
OF POSITIVE MEAN . STANDARD STANDARD
ANALYSIS DETECTION DETECTIONS CONCENTRATION“ ) DEVIATION® D DEVIATION¢ n
VOLATILES(® , :
1,1,1-Trichloroethane ug/kg 3/4 9-29 18 11 59
1,1,2-Trichloro-1,2,2-
trifluoroethane ug/kg 4/4 45-150 92 45 49
2-Butanone ug/kg 4/4 87-180 122 43 35
Tetrachloroethene (PCE) ug/kg 4/4 280-1000 610 360 60
SEMIVOLATILES(?) ug/kq 0/4 ND _ND ND ND
ALCOHOLS(? mg/kg 0/4 ND ND ND ND
MISCELLANEOUS
Ammonia mg/kg 4/4 28-84 62 24 39
Atterberg - Liquid Limit - NA NA NA NA NA
Atterberg - Plastic Index -- NA NA NA NA NA
Atterberg - Plastic Limit - NA NA NA NA NA
Bulk Density (Dried Solids) g/cc NA NA NA NA NA
Cyanide—-Amenable mg/kg NA NA NA NA NA
Cyanide-Total mg/kg 4/4 21-190 87 80 93
Gross Alpha pCi/g 4/4 - 3400-6600 5250 1490 28
Gross Beta pCi/g 4/4 540-860 695 150 21
Moisture-Gravimetric % 4/4 33.1-72.5 60.6¢? 18.4 30
Moisture-Karl Fisher % NA NA NA NA NA
pPH units 4/4 9.7-9.8 9.75 -—- -—-
Specific Gravity - NA NA NA NA NA
Swell Test % NA NA NA NA NA
TOC (Total Organic Carbon) mg/kg 4/4 3500-6400 5175 1380 27
Chloride(3) mg/1 4/4 160-180 168 10 6
Nitrate( , mg/1 4/4 410-450 430 18 4
$ Recovery of Solids¢’ % 4/4 18.0-22.2 21 2 9
Phosphorus, Total (as P)(3) mg/l 4/4 33-52 46 9 19
sulfate(® 4 mg/1 4/4 210-280 243 33 14
TDS (Total Dissolved Solids)(3) mg/l 4/4 4600-5400 4950 340 7
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TABLE 3-13

SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - CLARIFIER

SOLAR POND/PONDCRETE PROJECT
ROCKY FLATS PLANT, COLORADO
PAGE 2 OF 2
FREQUENCY RANGE OF % RELATIVE
OF POSITIVE MEAN ) STANDARD ) STANDARD
DETECTION DETECTIONS CONCENTRATION(D pevIATION'"? | pEVIATION'D
v
INORGANICS . .
Arsenic mg/kg 2/4 13.5-21.9 12 7.2 59
Barium mg/kg 4/4 94.8-217 183 59.2 32
Boron mg/kg 4/4 420-1380 930 450 48
Cadmium mg/kg 4/4 2010-4660 3660 1170 32
Chromium mg/kg 4/4 1180-3190 2480 894 36
Lead mg/kg 4/4 83-191 161 52 32
Magnesium mg/kg 4/4 10,400-24,200 20,500 6250 33
Mercury mg/kg 4/4 5-14 9 5 51
Nickel mg/kg - 4/4 339-902 700 250 36
Potassium mg/kg 4/4 28,700-67,900 56,500 18,700 33
Selenium mg/kg 0/4 ND ND " ND ND
Silver mg/kg a/4 64.6-166 134.9 47.2 35
Sodium mg/kg 4/4 39,200-96, 300 78,900 27,040 34
TCLP LEACH
Arsenic ug/1 4/4 224-282 245 26 10
Barium ug/1 1/4 530 . 260 180 70
Cadmium ug/1 4/4 14,800-25,900 20,650 5390 26
Chromium ug/1l 4/4 214-485 - 362 119 33
Lead ug/1 1/4 34 20 10 48
Mercury ug/l 2/4 0.9-4.9 1.5 2.3 153
Nickel ug/1l 4/4 6990-8300 7400 . 620 8
Selenium ug/1l 0/4 ND - ND .ND ND
Silver ug/1 3/4 10-11 8.5 3.7 43
pH units 4/4 4.6-4.9 4.75 -— -——
ND Not Detected
NA Not Analyzed

PCi/g Picocuries per Gram

&b

2)

Values calculated using 1/2 detection limit for nondetects,

Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A).
Only compounds with positive detections are listed.

The complete database is included in Appendix A.
3 Following ASTM Leach
Ccs-001, €s-001D, Cs-002, CS-003.

]
(5)

Samples included:
When the apparent low value of 33. 1% from CS-001D is omltted the average % moisture is 69.8%.

Interim Final,

based on guidance contained in the Rigk Assessment

December 1989.

The complete list of compounds analyzed is shown in Table 2-3.

1




4.0 SUMMARY AND CONCLUSIONS

4.1 Regulatory Compliance

The overall goal of the solar pond/pondcrete project is to produce a stabilized
waste form that meets all regulatory requirements for ultimate land disposal.
It is anticipated that the stabilized waste will be disposed at the Nevada Test
Site (NTS). Since the pond sludges are a mixed waste, Federal and state
regulations that apply to the disposal of hazardous waste are applicable.
Additional requirements are listed in the "Nevada Test Site Defense Waste
Acceptance Criteria, Certification, and Transfer Requirements, " NVO-325 (Rev. 1).
The Land Disposal Restrictions (LDRs), 40 CFR Part 268, apply to all hazardous
wastes. The LDR regulations specify treatment standards that must be met prior
to land disposal of hHazardous waste. -Treatment standards can be expressed as a
concentration limit in an extract of the waste (CCWE), a concentration limit in
the waste (CCW), or as a specified technology. The hazardous waste codes
associated with the wastes in the ponds are as follows: FO00l, F002, F003, F0OS,

- FO0O6, F007, F009, and DO06. Separate LDR standards have been promulgated for

wastewaters and nonwastewaters. Wastewaters are defined by 40 CFR 268 as wastes
that contain less than 1 percent TOC and 1 percent TSS by weight. Also, for
FO001-FO05 solvent mixtures, wastewaters must contain less than 1 percent TOC or
1 percent total FO001-F005 solvents, by weight. The pond and clarifier waters
meet these requirements for classification as wastewaters, while the sludges are
classified as nonwastewaters. The LDR treatment standards for wastewaters are
listed in Table 4-1, and the LDR treatment standards for nonwastewaters are
listed in Table 4-2. ' .

The waters and sludges were subjected to the Toxicity Characterization Leaching
Procedure (TCLP) and the extract analyzed for heavy metals. This data can be
compared to standards to determine whether the material is a RCRA hazardous waste
based on the characteristic of toxicity. The regulatory standards for metal
constituents for the toxicity characteristic are as follows:

e Arsenic 5.0 mg/l
e Barium 100.0 mg/1
e Cadmium 1.0 mg/1
e Chromium 5.0 mg/l
o Lead 5.0 mg/l
e Mercury 0.2 mg/l
e Selenium 1.0 mg/1
e Silver 5.0 mg/1

The pond water data was compared to the LDR standards for wastewaters (see
Table 4-1), and those constituents exceeding their respective standards are
listed in Table 4-3. As shown, only waters from Pond 207C and the clarifier
exceed LDR standards. The water from Pond 207C contains total cyanide, chromium,
lead, and nickel above their respective standards. 2-Butanone is also present’
at a concentration at which it could potentially leach above its standard in the
leachate. The clarifier water contains chromium, lead, and total cyanide at
concentrations exceeding their respective standards.

Deliverable (Combined) 224A and 224E
POND SLUDGE AND CLARIFIER SLUDGE
WASTE CHARACTERIZATION REPORT -1
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Table 4-4 lists constituents in the pond waters that exceed regulatory standards
for the characteristic of toxicity. Only Pond 207C water would be listed as a
RCRA hazardous waste based on the toxicity characteristic, for arsenic and
chromium.

The pond sludge data was also compared to the LDR Standards for nonwastewaters
(see Table 4-2), and the constituents exceeding their respective standards are
listed in Table 4-5. Sludges from all the ponds, except 207B-South, contain
constituents that exceed LDR standards. Cadmium exceed its standard in sludges
from Pond 207A, Pond 207B-North, Pond 207B-Center, Pond 207C, and the clarifier.
Nickel exceeded its LDR standard in sludge from Pond 207C and the clarifier.

Table 4-6 lists constituents in the pond sludge extract that exceed regulatory
standards for the characteristic of toxicity. Only sludges from Pond 207C and
the clarifier had constituents exceeding the toxicity standard, in both cases
cadmium.

Table 4-7 presents a summary of the solar pond and clarifier samples that exceed
regulatory standards.

4.2 Conclusgions o -

The following conclusions concerning the pond and clarlfler sludge and water have
been made based on the characterization data available to date:

e Upon completion of the remaining geotechnical analyses and analysis of the
composite samples collected with the bulk treatability samples,:
characterization sampling and analysis should be complete. Evaluation of the
available data indicates that the variability of data within each pond is
within acceptable range and is consistent with other environmental data. The
data are sufficient to characterize the media in each pond in support of
regulatory compliance and stabilization process development evaluation.

e The B ponds can be consolidated if so required for treatment. The pond
sludges contain similar constituents at concentrations that are amenable to
stabilization singularly or in combination. Table 4-8 shows the range of
positive detections of selected parameters for pond sludges. This table has
been prepared to facilitate comparison of data between ponds.

e As shown on Table 4-7, a regulatory evaluation of both the pond waters and
sludges has been performed. ) ’

¢ The presence of total cyanide in the clarifier water and Pond 207C water will
require that these waters be treated for the destruction of cyanide as part
of the overall treatment process. 2-Butanone in Pond 207C water and PCE in
clarifier sludge might also require treatment before stabilization.

e Although numerous constituents that are potential inhibitors to stabilization
are present in the sludge, only the high salt content in Pond 207C appears to
-be of major concern in the development of a stabilization recipe.

Detiverable (Combined) 224A and 224E
POND SLUDGE AND CLARIFIER SLUDGE
WASTE CHARACTERIZATION REPORT




TABLE 4-1

LDR TREATMENT STANDARDS - POND WATERS
SOLAR POND/PONDCRETE PROJECT
ROCKY FLATS PLANT, COLORADO

LDR TREATMENT STANDARD (WASTEWATERS)("
REGULATED HAZARDOUS ,
CONSTITUENT 'FOO1-F003, FO005 FO06 FOO7 FOO9 D006
.|| Acetone ) 0.05 mg/1¢? NA NA © NA NA
n-Butyl Alcohol 5.0 mg/1¢® NA © NA NA NA
Carbon Disulfide - 1.05 mg/l(z’  NA NA " NA NA
Carbon Tetrachloride 0.05 mg/l(z) NA~ NA . NA NA
Chlorobenzene 0.15 mg/1¢® NA NA NA NA
Cyclohexanone - 0.125 'mg/l(Z) NA NA - NA NA
1,2-Dichlorobenzene 0.65 mg/l(Z) NA NA NA NA
Ethyl Acetate 0.05 mg/1¢2  NA NA NA NA
> Ethylbenzene 0.05 mg/1¢® NA NA NA NA
w Ethyl Ether 0.05 mg/1¢® NA " NA NA NA
Isobutanol 5.0 mg/l(Z) NA NA NA NA
Methanol 0.25 mg/1¢® NA NA NA NA
Methylene Chloride 0.20 mg/1¢® NA - . NA NA NA
2-Butanone (MEK) ’ 0.05 mg/1¢® NA NA NA . NA
4-Methyl-2-pentanone 0.05 mg/1¢® NA . . NA . NA NA
(MIBK) , )
Pyridine 1.12 mg/1¢® : NA NA NA ' NA:
Tetrachloroethene (PCE) 0.079 mg/l(Z) : NA NA NA NA
Toluene 1.12 mg/1¢® NA NA NA NA
1,1,1-Trichloroethane 1.05 mg/l(Z) NA NA NA NA
1,1,2-Trichloro-1,2,2- 1.05 mg/1¢® NA NA NA NA
trifluoroethane : :
Trichloroethene (TCE). 0.062 mg/l(Z) NA ' ’ NA ' NA NA
Trichlorotrifluoromethane 0.05 mg/l(Z) NA . NA NA - \ NA
‘Xylene 0.05 mg/1¢® NA . Na NA N Na

Deliverable (Combined) 224A, 224E
POND SLUDGE & CLARIFIER SLUDGE
UASTE CHARACTERIZATION REPORT



TABLE 4-1

LDR TREATMENT STANDARDS - POND WATERS

SOLAR POND/PONDCRETE PROJECT
"ROCKY FLATS PLANT, COLORADO

PAGE 2 OF 2

: LDR TREATMENT STANDARD (WASTEWATERS)(!)
REGULATED HAZARDOUS
CONSTITUENT
FOO1-F003, FO0O05 FOO06 FOO7 F009 D006

1,1,2-Trichloroethane 0.03 mg/1® NA NA NA NA

' Benzene 0.07 mg/1® NA NA NA NA

2-Nitropropane (WETOX or CHOXD) NA NA NA NA

: followed by CARBN;
or INCIN'®

2-Ethoxyethanol BIODG OR INCIN(® - NA . NA NA NA

Cyanides (Total) NA 1.2 mg/1¢® 1.9 mg/1¢® 1.9 mg/1® NA

-Cyanides (Amenable) NA 0.86 mg/l(z) 0.1 mg/1(3) 0.1 mg/1(3) NA
o Cadmium NA 1.6 mg/l(?’) NA NA 1.0 mg/l(3)
- Chromium (Total) NA 0.32 mg/l<3) 0.32 mg/l(3> 0.32 mg/l(3) NA

Lead NA 0.04 mg/1® 0.04 mg/1® | 0.04 mg/1® NA

Nickel NA 0.44 mg/1® 0.44 mg/1® | 0.44 mg/1® NA

(@)

weight.
@ g

3
%)

LDR - Land Disposal Restrictions, 40 CFR Part 268

NA ‘Not applicable

WETOX - Wet air oxidation

Concentration in waste extract (CCWE)
Concentration in waste (CCW)
Specified treatment technology

CHOXD - Chemical or electrolytic oxidation

CARBN - Carbon adsorption

INCIN - Incineration
BIODG - Biodegradation

Deliverable (Combined) 224A, 224E

POND SLUDGE & CLARIFIER SLUDGE
WASTE CHARACTERIZATION REPORT

Wastewaters are defined by 40 CFR 268.2(f) as wastes that contain less than 1% TOC and 1% TSS by weight. Also,
for F001-F00S5 solvent mixtures, wastewaters must contain less than 1% TOC or 1% total F001-F005 solvents, by |



TABLE 4-2

pom

LDR TREATMENT STANDARDS - POND SLUDGES
SOLAR POND/PONDCRETE PROJECT

ROCKY FLATS PLANT,

COLORADO

LDR TREATMENT STANDARD (NONWASTEWATERS)(V

gggg?gggl\;?zmous FO001-F003, FO005 F006,F007,F009 D006
Acetone 0.59 mg/1¢?) NA NA
n-Butyl Alcohol 5.0 mg/1(® NA NA
Carbon Disulfide 4.81 mg/1¢® NA NA
Carbon Tetrachloride 0.96 mg/l(z’ NA NA
Chlorobenzene 0.05 mg/l(Z) NA NA
Cyclohexanone 0.75 mg/1(2) NA NA
1,2-Dichlorobenzene 0.125 mg/1®® NA NA
Ethyl Acetate 0.75 mg/1¢® NA NA
Ethylbenzene 0.053 mg/l(Z) NA NA
Ethyl Ether 0.75 mg/1(® NA NA
Isobutanol 5.0 mg/l(Z) NA NA
Methanol 0.75 mg/l(2> : NA NA
Methylene Chloride 0.96 mg/1¢® NA NA
2-Butanone (MEK) 0.75 mg/1‘®) NA NA
4-Methy'l—2-pentanone 0.3'3 mg/l(Z) NA NA
(MIBK)
Pyridine 0.33 'mg/l(Z) NA NA
Tetrachloroethene (PCE) 0.05 mg/l(z?, - NA NA
Toluene ' 0.33 mg/1¢® NA NA
1l,1,1-Trichloroethane 0.41 mg/l(Z) NA NA
1,1,2-Trichloro-1;2,2~ 0.96 mg/1¢® NA NA
trifluoroethane . :
Trichloroethene (TCE) 0.91 mg/l‘Z) - NA NA
Trichlorotrifluoromethane 0.96 mg/l(Z) NA NA
Xylene 0.15 mg/1¢® NA NA
1,1,2-Trichloroethane 7.6 mg/kg(3) NA NA
Benzene 3.7 mg/kg(” NA NA
2-Ni£ropropane Incineration(® NA NA
2-Eth6xyethanoi Incineration(® NA NA
Cyanides (Total) NA 590 mg/kg(S) NA
Cyanides (Amenable)- _NA 30 mg/kga’ NA
cadmium ‘NA 0.066 mg/1(® 1.0 mg/1®
Chromium (Total) NA 5.2 mg/l(Z) NA
Lead NA 0.51 mg/l(?') NA
Nickel NA 0.32 mg/1¢? NA
Silver NA 0.072 mg/1¢® NA

Deliverable (Combined) 224A, 224E.

POND SLUDGE & CLARIFIER SLUDGE

WASTE- CHARACTERIZATION REPORT 45




TABLE 4-2

LDR TREATMENT STANDARDS - POND SLUDGES
SOLAR POND/PONDCRETE PROJECT

ROCKY FLATS FACILITY

PAGE 2 OF 2

(M yastewaters are defined by 40 CFR 268.2(f) as wastes that contain less than 1% TOC
and 1% TSS by weight. Also, for FO001-F005 solvent mixtures, wastewaters must
contain less than 1% TOC or 1% total F001-F005 solvents, by weight.

(2)  concentration in waste extract (CCWE)

3)  concentration in waste (CCW)

(4)  gpecified treatment technology

LDR - Land Disposal Restrictions, 40 CFR Part 268

‘NA - Not applicable

Deliverable (Combined) 224A, 224E
POND SLUDGE & CLARIFIER SLUDGE
WASTE CHARACTERIZATION REPORT




TABLE 4-3

‘SOLAR POND WATER SAMPLES EXCEEDING LDR STANDARDS
SOLAR POND/PONDCRETE PROJECT
ROCKY FLATS PLANT, COLORADO

POND WATER
CONSTITUENT LDR STANDARD CONCENTRATION SAMPLE NUMBER
(ug/l) (ug/1) -
-
. 207A None
207B-North None
207B-Center - None
207B-South None
207¢ 2-Butanone so¢h ~ 110 - PW207C-NE
: 77 PW207C-NE-D
110 PW207C-NW
79 PW207C~-SW
Cyanide-Total 1200 3300 PW-207C-NE
: 20,000 : PW-207C-NE-D
4000 PW~-207C-NW
7100 PW-207C-SE
4100 PW-207C-SW
Chromium 320 3580 PW207C-NE
3400 PW207C-NE-D
3370 PW207C-NW
3320 PW207C-SE
3940 PW207C~-SW
Lead 40 300 PW207C~NE
300 PW207C-NE-D
Nickel 440 2610 PW207C~NE
2920 PW207C~NE-D
2560 PW207C-NW
2540 ) PW207C-SE
2790 PW207~SW
Clarifier Chromium 320 825 Cw-001-D
Lead 40 46 "~ CW-001-D
Cyanide-Total 1200 2400 © Cw-001
2700 - CW-001-D
2800 CW-002
3000 CwW-003

LDR - Land Disposal Restrictions, 40 CFR, Part 268.

(M The LDR standard for 2-butanone is based on the CCWE concentration. Only the CCW
concentration for pond waters was determined. However, for waters with less than 0.5%
solids, the TCLP method includes analysis of the water following filtration, and does not
include the Zero Headspace Extraction procedure. Therefore, the CCWE concentration would
be equal to the CCW concentration if all the 2-butanone was soluble. This conservative
assumption is the basis for listing 2-butanone on this table.

Deliverable (Combined) 224A and 224F
POND SLUDGE AND CLARIFIER SLUDGE
WASTE CHARACTERIZATION REPORT : 4-7



TABLE 4-4

SOLAR POND WATER SAMPLES EXCEEDING TCLP STANDARDS
SOLAR POND/PONDCRETE PROJECT
ROCKY FLATS PLANT, COLORADO

TCLP TCLP EXTRACT_
POND "CONSTITUENT STANDARD(!) CONCENTRATION(?) | SAMPLE NUMBER

(ug/1) (ug/1)

207a None |

207B-North None

207B-Center None

207B—South None

207c Arsenic 5000 5510 . - PW207C~-NE
Chromium 5000 9160 - PW207C-NE-D

Clarifier None ‘ A

TCLP - Toxicity Characteristic Leaching Procedure.
M ‘Waste is a RCRA hazardous waste based on the characteristic of toxicity if
the TCLP standard is exceeded. .

@ The TCLP method specifies that for liquids with less than 0.5% solids, the
liquid should be filtered through a 0.6-0.8 um glass fiber filter to
remove the solids, and then analyzed without extraction.

Deliverable (Combined) 224A and 224E
POND SLUDGE AND CLARIFIER SLUDGE
MASTE CHARACTERIZATION REP(RT



TABLE 4-5

SOLAR POND SLUDGE SAMPLES EXCEEDING LDR STANDARDS

SOLAR POND/PONDCRETE PROJECT
ROCKY FLATS PLANT, COLORADO

_ POND SLUDGE
POND CONSTITUENT LDR STANDARD TCLP EXTRACT SAMPLE NUMBER
(ug/l) CONCENTRATION
_ (ug/1) I
207A Cadmium 66 485 PS207A-NE
207B-North Cadmium 66 67 PS207BN-NW
104 PS207BN-SE
67 PS207BN-SW
207B-Center Cadmium 66 153 PS207BC-NE
, 143 PS207BC-NW
133 PS207BC-SE
114 PS207BC-SW
207B~-South None
207¢ Cadmium 66 945, PS207Cc-C
5230 PS207C-CB
475 PS207C-NW
342 PS207C-NW-D
444 PS207C-SW
Nickel 320 840 PS207C-C
2140 PS207C-CB
563 PS207C-NW
624 PS207C-NW-D
765 PS207C-SW
Clarifier Cadmium 66 14,800 cs-001
17,400 CcS-001-D
25,900 CS-002
24,500 csS-003
Nickel 320 7010 cs-001
6990 csS-001-D
8300 CS-002
7300 Ccs~-003

LRD - Land Disposal Restrictions, 40 CFR, Part

Deliverable (Combined) 224A and 224E
POND SLUDGE AND CLARIFIER SLUDGE
WASTE CHARACTERIZATION REPORT

268




TABLE 4-6

SOLAR POND/PONDCRETE PROJECT

ROCKY FLATS PLANT,

COLORADO

SOLAR POND SLUDGE SAMPLES EXCEEDING TCLP STANDARDS

CONSTITUENT

TCLP STANDARD
(ug/l1)

POND SLUDGE

TCLP EXTRACT
CONCENTRATION

(ug/1l)

SAMPLE NUMBER

207Aa ) None -_— _— _——

207B-North None —— - _———
207B-Center None —— ——— _—
207B-South None —== -—— —-_——-
207¢C Cadmium 1000 5230 PS207C-C3
Clarifier Cadmium 1000 14,800 ¢s-001
17,400 Cs-001-D
25,900 CsS-002
24,500 Ccs-003

TCLP - Tokicity Characteristic Leaching Procedure

--- .- No reading

Deliverable (Combined) 224A and 224E
POND SLUDGE AMD CLARIFIER SLUDGE
MASTE CHARACTERIZATION REPORT




-~ SUMMARY

TABLE 4-7

OF SOLAR POND SAMPLES EXCEEDING REGULATORY STANDARDS
SOLAR POND/PONDCRETE PROJECT
ROCKY FLATS PLANT, COLORADO

MEDIA POND LDR STANDARD EXCEEDED? TCLP STAND
EXCEEDED?¢!

Water 207A No No
207B—Nofth No No
207B-Center No No
207B-South No No.
207¢ Yes Yes

(2-Butanone, Cyanide- (Arsenic, Chromium)
"Total, Chromium, Lead,
Nickel)
Clarifier Yes No
(Cyanide-Total,
Chromium, Lead)

Sludge . 207A Yes (Cadmium) No
207B-North Yes (Cadmium) No
207B-Center Yes (Cadmium) No
207B-South No No
207¢C Yes Yes (Cadmium)

(Cadmium, Nickel)
Clarifier Yes Yes (Cadmium)
(Cadmium, Nickel)‘Z)

QD]

2)

Waste is a RCRA hazardous waste based on the characteristic of toxicity.

Tetrachlorocethene (PCE) was detected in one clarifier sludge sample at a
concentration (1000 ug/kg) that is greater than or equal to 20 times the
CCWE standard for PCE (50 ug/l), which indicates a potential for PCE to
exceed the CCWE standard following the TCLP Zero Headspace Extraction.

Deliverable (Combined) 226A and 224
POMD SLUDGE AMD CLARIFIER SLUDGE
VASTE CHARACTERIZATION REPORT = - 4-11
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b4 TABLE 4-8 ‘

E: RANGE OF POSITIVE DETECTIONS OF SELECTED PARAMETERS FOR POND SLUDGE

"d POND SLUDGE/PONDCRETE PROJECT

gg ROCKY FLATS PLANT, COLORADO

RE |l ‘Pond Sludge ."

EE I Analysis | 207B-North 207B-Center 207B-South Clarifier I

gg Arsenic mg/kg | 40.2 ND ND 59.7 13.5-21.9 18-37

o Barium mg/kg 210 89.1-116 46.5-120 62.2-134 948-217 13.2-61.5

é; Boron mg/kg | 84.3 12.8 151 336-349 420-1380 455-781

mk! cadmium mg/kg | 1300 6.7-8.5 46.5-84.4 7.4-30.4 2010-4660 27.3-665

m Chromium mg/kg 658 7.9-33.3 48.5-170 25.2-51.9 1180-3190 - 252-960

Lead mg/kg 89 13.3-21.3 ND 61  83-191 7.9-38.5
Magnesium mg/kg | 11,400 | 3270-4160 7190-19,800 5140-15,200 10,400-24,200 1340-6250
Mercury mg/kg ND 0.7-0.8 5.5 5 5-14 0.7-1.0

3 Nickel mg/kg 102 7.1-9.5 ND _ND 339-902 17.4-146

o Potassium mg/kg ND ND 10,900-15, 400 8910 28,700-67,900 64,500-87,200
Selenium mg/kg ND ND ND ND ND 'ND
Silver mg/kg ND ND ND ND 64.6-166 35.1-73.6
Sodium mg/kg | 14,500 ND 35,200-54,200 | 30,000-44,600 | 39,200-96,300 | 139,000-193,000
CN-Total mg/kg 1.6 ND 0.34-1.3 0.46-4.1 21-190 13-170
Moisture (Grav.) % 87.3 71.8-76.8 89.9-93.4 . 88.3-92.3 33.1-72.5 34.8-48.8
TOC mg/kg | 14,000 | 3000-3400 5500-8800 6800-11,000 3500-6400 6400-9000
Ammonia mg/kg 36 9.8-35 25-58 17-34 28-84 ND
Liquid Limit - NA 71-75 77-85 _ NA NA NA
Plastic Index - NA 34-40 20-40 NA NA NA
Plastic Limit - NA 33-37 45-65 _NA _NA NA
Swell Test % NA 0-10 60-70 NA NA 'NA

NA Not Analyzed
ND Not Detected

Only positive detections are included in this table.
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APPENDIX A

ANALYTICAL DATABASE




_-

b

GLOSSARY

Data Qualifier Definitions

For the purposes of this document the following code letters and associated
definitions are provided.

U - The material was analyzed for but was not detected. The associated
numerical value is the sample quantitation limit.

J - The associated numerical value is an estimated quantity.

R - " The data are unusable (compound may or may not be present).
Resampling and reanalysis is necessary for verification.

uJ - The material was analyzed for but was not detected. The sample
quantitation limit is an estimated quantity.
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SAMPLE 1D NUMBER: ' ' PW2078C-NE PW2078C-NW PW207BC-SE PW207BC-SW - PW207BC-T
SAMPLE TYPE: TRIP BLANK

Li 2 228 VOLATILES LA R 222

1,1, 1-TRICHLORETHANE SU  ug/L SU  ug/L S5U ug/L 5U ug/L SU  ug/L
1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE - 5U ug/L 50 ug/L 5U wug/L 5U ug/L SU  ug/L
1,1,2- TRICHLOROE THANE ' 5U ug/L SU  ug/L 5U ug/L 50 ug/L SU  wug/L
1,1-DICHLOROETHENE 5U ug/L 5U ug/L 5U ug/L 5U ug/L 5U ug/L
2-BUTANONE 10U wug/L 10U ug/L 10U  ug/L 10U ug/L 10U ug/L
4-METHYL-2-PENTANONE 10UJ ug/L 10UJ ug/L 10UJ ug/L 10Ud ug/t 10UJ ug/L
ACETONE 1004 ug/L 49U ug/L U wug/L 104J ug/L 10UJ ug/L
BENZENE : SU  ug/L 5U  ug/L 5U ug/L 54 ug/L 5U ug/L
CARBON DISULFIDE ) 5UJ ug/L SUJ ug/L 5UJ ug/L SUJ ug/L 5UJ ug/L
CARBON TETRACHLORIDE . SU  ug/L SU  ug/L . 50 ug/L SU  ug/L 50 ug/L
CHLOROBENZENE 50 ug/L 50 ug/L 5U ug/L 5U wug/L 5U ug/L
ETHYL ACETATE 5V ug/L 5U wug/L 5U ug/L 5U ug/L 5U ug/L
ETHYL ETHER 50 ug/L 50 ug/L 50 ug/L 5U  ug/L 5U ug/L
ETHYLBENZENE ) : 5U ug/L 5U ug/L 50 ug/L SU  ug/L 5U ug/L
METHYLENE CHLORIDE 8U ug/L 11U ug/L 4U  ug/L 4U  ug/L 5U ug/L
TETRACHLORCE THENE . SU  ug/L 5U ug/L 5U  ug/L 5U ug/L 50 ug/L
TOLUENE . - 5U ug/L 5U ug/L 4U  ug/L SU  ug/L 4J  ug/L
TRICHLORETHENE . 5U ug/L 5U  ug/L SU ug/L 5U ug/L S5U ug/L
TRICHLOROFLUOROME THANE - ’ 50 ug/L SU  ug/L SU  ug/L SU  ug/L 5U ug/L
XYLENE (total) 3U ug/L SU  ug/L SU  ug/L 5U ug/L 34 ug/L

| wwwaxs SEM[-VOLATILES *www#s

1,2,4-TRICHLOROBENZENE ’ 10U ug/L 10U ug/L 10U  ug/L 10U ug/L
1,2-DICHLOROBENZENE 10U ug/L 10U ug/L 10U ug/L 10U ug/L
1,4-DICHLOROBENZENE 10U  ug/L 10U ug/L 10U ug/L 100 ug/L
2,4-DINITROTOLUENE 10U ug/L 10U ug/L 10U ug/L 10U wug/L
2-N1TROPROPANE 100 wug/L 10U ug/L 10U ug/L 100 ug/L
ACENAPHTHENE 10U wug/L 10U ug/L 10U  ug/L 10U  ua/L
CYCLOHEXANONE 10U ug/L 10U ug/L 10U ug/L 10U ug/L
N-NITROSO-DI-N-PROPYLAMINE 10U ug/L 10U ug/L . 10U " ug/L - 10U ug/L
PYRENE 10U  ug/L 10U ug/L 100 ug/L 10U ug/L
PYRIDINE 10UJ ug/L 10UJ ug/L 10Ud ug/L 10UJ ug/L
whRhAR Al COHOLS **¥**w ’ . ’ .
2-ETHOXYE THANOL 50U mg/L 50U mg/L 50U mg/L 50U mg/L
1SOBUTANOL WU mg/L W mg/L U mg/L .U mg/L
METHANOL U mg/L iU mg/L U mg/L U mg/L

N-BUTYL ALCOHOL - U mg/L U mg/L U mg/L W mg/L
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SAMPLE ID NUMBER: PW207BC-NE PW2078BC-NW PM207BC-SE PW2078BC-SW PW2078C-T
SAMPLE TYPE: ' TRIP BLANK

LAt 23 a3 lNoRGANlCS L1211

ARSENIC 319 ug/L 330 ug/L 319 ug/L 314 ug/L
BARIUM 68.0  ug/L 69.0 ug/L 70.0  ug/L 68.0 . ug/L
BORON . 34904 ug/L 34704 ug/L 35304 ug/L 34404 ug/L
CADMIUM 5.0U0 ug/L 5.00 ug/L 5.0 ug/L 5.00 wug/L -
CALCIUM 26400  ug/L 27300 ug/L 27700  ug/L 26500 ug/L
CHROMIUM . ’ 31.04 wug/L 22.0J ug/L . 26.04 wug/L 32.04 ug/L
LEAD . 30.0U ug/L 30.0U ug/L 30.0U ug/L 30.0U ug/L
MAGNESITUM 218000 wug/t 218000 wug/L 220000 wg/L 216000 wug/L
MERCURY 0.2U ug/L 0.20 wug/L 0.2U ug/L 0.20 ug/L
NICKEL : 28.0 ug/L 31.6  ugsL 28.0 ug/L 29.0 ug/L
POTASSIUM 807000 ug/L 794000 ug/L 806000 wug/L 791000 ug/L
SELENIUM - 81.0 ug/L 60.0U ug/L 60.0V0 ug/L 60.0U ug/L
SILVER 20.0U ug/L 11.0U0 ug/L 10.0U ug/L 6.0 ug/L
SOD UM 4060000 ug/L 3250000 ug/L 2060000 ug/L 3220000 wug/L

*auknt MISCELLANEQUS **¥*%s

ALKALINITY (Methyl Orange) 1400 mg/L 1400 mg/L 1400 mg/L 1400 mg/L
ALKALINITY (Phenolphthalein) 230 mg/L 240 mg/L 240 mg/L 230 mg/L
AMMON ] A 0.3 mg/L 0.2 mg/L 0.4 mg/L 0.3 mg/L
CHLORIDE 10000 mg/L 10000 mg/L 1000V mg/L . 1000 mg/L
CYANIDE - AMENABLE -0.90 mg/L -0.85 mg/L -5.3 mg/L -0.83 mg/L
CYANIDE - TOTAL 0.34J mg/L 0.34J mg/L .0.574 mg/L 0.34J mg/L
GROSS ALPHA . 2100+-3004pCi/L 2000+-300JpCi/L 1800+-200JpCi/L 2300+-3004pCi /L
GROSS BETA 2700+-3004pCi/L 2800+-3004pCi/L 3000+-300JpCi/L 2900+-300JpCi/L
NITRATE 1900 mg/L 2100  mg/L 1900 mg/L 1900 mg/L
pH 9.1 9.2 9.1 9.1
PHOSPHORUS, TOTAL (AS P) 4.2J mg/L 4.2 mg/L 4.2 mg/L 4.2 mg/L
SPECIFIC GRAVITY 1.016 0.016 1.016 1.018
SULFATE (AS SO04) 740 mg/L 860 mg/L 1000 mg/L 920 mg/L
TDS (Total Dissolved Solids) . 16000 mg/L 16000 mg/L 16000 mg/L 16000 mg/L
T0C (Total Organic Carbon) 110 mg/t 320 mg/L 93 mg/L 96 mg/L
1SS (Total Suspened Solids) 11J mg/L 10UJ mg/L 16J mg/L 10UJ mg/L

khkkwhk TCLP LEACH ®%w®iax

ARSENIC 2134 ug/L 1804 wug/L 238) ug/L 2510 ug/L
BARIUM 214 ug/L 161U ug/L 258 ug/L 193U ug/L
CADMIUM _ 5.00 ug/L 5.00 ug/L 5.0U ug/L 5.0 ug/L
CHROM [ UM 27.0  ug/L 16.0U ug/L 24.9  ug/L 20.0 wg/L
LEAD 30.0U wug/L 30.0U wug/L 30.0U wug/L 30.0U wug/L
MERCURY 0.2U0 wug/L 0.2U wug/L 0.2U wug/L 0.2U wug/L
NICKEL 23.0  ug/L 22.0U ug/L 21.0  ug/L 30.0 ug/L
pH 9.1 ’ 9.2 ' 9.1 9.1

SELENIUM 60.00J ug/L 60.0UJ ug/L 60.0UJ ug/L 60.0UJ ug/L

SILVER ) 6.0UJ ug/L 6.0UJ ug/t 6.0U ug/t 6.0UJ ug/L
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SAMPLE 1D NUMBER:
SAMPLE TYPE:

skddkd VOLATILES ®onvdx

1,1,1-TRICHLORETHANE
1,1,2-TRICHLORO- 1,2, 2- TR1 FLUOROE THANE
1,1, 2-TRICHLOROETHANE
1,1-DICHLOROETHENE

2-BUTANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

CARBON D1SULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

ETHYL ACETATE

ETHYL ETHER

ETHYLBENZENE

METHYLENE CHLORIDE

TETRACHLOROE THENE

TOLUENE -

TRICHLORETHENE

TR1CHLOROF LUOROME THANE

XYLENE (total)

*WWAAE SEMI-VOLATILES #w*wwx

1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2,4-DINITROTOLUENE
2-N1TROPROPANE
ACENAPHTHENE

CYCLOHEXANONE
N-NITROSO-DI-N-PROPYLAMINE
PYRENE

PYRIDINE

ARk ALCOHOLS ARk

2-ETHOXYETHANOL
1SOBUTANOL
METHANOL
N-BUTYL ALCOHOL

PW2078BN-NE

PW207BN-NW

PW2078N-SE

PW2078N-SW

N B W T BN EE AN aEh 2 EE SN IR e

PW2078BN-T
TRIP BLANK
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SAMPLE ID NUMBER: - PW207BN-NE PW207BN-NW PW207BN-SE PW207BN-SW PW207BN-T
SAMPLE TYPE: ' © TRIP BLANK

wusawx [NORGANICS #***w%

ARSENIC . "40.0U ug/L 63.0 ug/L 60.0  ug/L 63.0 wug/L
BARIUM 117 ug/L 18  ug/L 118  ug/L 120 ug/t
BORON : 1584 ug/L . 1570 ug/L 1494 ug/L 1710 ug/L
CADMIUM 5.00 ug/L 5.00 ug/t . 5.0U ug/L 5.00 wug/t -
CALCIUM 138000 wug/L 137000 wug/L 137000 wug/L 140000 ug/L
CHROMIUM ) 16.00 wug/L 10.0U4 ug/L 10.00 ug/L 10.0UJ ug/L
LEAD 30.00 ug/t 30.0U ug/t -30.0U ug/L 30.00 ug/L-
MAGNESIUM . 64800 ug/L 65100 ug/L 65000 ug/L 65900 ug/L
MERCURY 0.20 wg/L 0.2U0 wug/L 0.2U ug/L 0.2U ug/L
NICKEL 20.0U wug/L 20.0U ug/L 20.0U wugsL 20.0U wug/L
POTASSIUM 55700 ug/L 55800 ug/L 55700 ug/L 56400 ug/L
SELENIUM 60.0U ug/L 60.0U ug/L 76.0 ug/L 60.0U ug/L
SILVER 6.0U wug/L 7.0U ug/L 8.0U wug/L 8.0U ug/L
SOD 1UM : 254000 wug/L 271000 ug/L 312000 wug/L 345000 ug/L

#xwxax MISCELLANEQUS ***www

ALKALINITY (Methyl Orange) 110  mg/sL 110 mg/L 110  mg/L 110 mg/L
ALKALINITY (Phenolphthalein) .. 2 ma/L 2 mg/L 3 mg/L WU mg/L
AMMONIA 0.3 mg/L 0.3 mg/L - 0.3 mg/L 0.5 mg/L
CHLORIDE 96J mg/L 984 mg/L 100 mg/L 99J mg/L
CYANIDE - AMENABLE . -0.013 mg/L  0.014 mg/L -0.008 mg/L ~ -0.017 mg/L
CYANIDE - TOTAL 0.0314 mg/L 0.0434 mg/L 0.0164 mg/L 0.031J mg/L
GROSS ALPHA 42+/-123 pCi/L 40+/-114 pCi/L 52+/-12J pCi/L  52+4/-12J pCi/L
GROSS BETA : 75+/-114 pCi/L 290+/-30J pCi/L S510+/-60J pCi/L 290+/-30J pCi/L
NITRATE 320 mg/L 320 mg/L 310 mg/L 330 mg/L
pH 8.4 8.5 8.5 8.3
PHOSPHORUS, TOTAL (AS P) 0.060 mg/L 0.084 mg/L 0.02J mg/L 0.04J mg/L
SPECIFIC GRAVITY 1.008 1.008 1.008 ' 1.008 -
SULFATE (AS S04) 160  mg/L 120 mg/L 120 .mg/L 120 mg/L
DS (Total Dissolved Solids) . 2800 mg/L 2800 mg/L 2800 mg/L 2700 mg/t
TOC (Total Organic Carbon) 36 mg/L 37 mg/L 35 mg/L 36 mg/L
18S (Total Suspened Solids) 10uJ mg/L 1004 mg/L 15J mg/L 10U4 mg/L

*kkkr® TCLP LEACH ®kwk%x

ARSENIC . R R R R

BARIUM 216  ug/L 215  ug/L 221 ug/L 230  wug/L
CADMIUM 5.0U wug/L 5.0U ug/L 5.0U ug/L 5.0 wug/L -
CHROMIUM 16.0  ug/t 10.0U ug/L 10.0U ug/L 10.0U  ug/L
LEAD 30.0U wug/L 30.00 wug/L 30.0U ug/L 30.00 ug/L
MERCURY . 0.2u wug/L 0.20 wug/L 0.2U wug/L 0.2U0 wug/L
NICKEL 20.0U wug/L 20.0U wug/L 20.0U ug/L 20.0U wg/L
pH 8.4 - 8.5 8.5 8.3
SELENIUM 60.0UJ ug/L 60.0UJ ug/L 60.0UJ ug/L 60.0UJ ug/L

SILVER . ’ 6.0UJ ug/L 6.0UJ ug/L 6.0Ud ug/L 6.0UJ ug/L



SAMPLE 1D NUMBER: PW2078S-8B PW2078S-F PW207BS-NE PW2078S-NW PW207BS-NW-D PW2078S-SE
SAMPLE TYPE: . ' RINSATE BLANK  FIELD BLANK DUPLICATE

Rkt YOI ATILES *¥*asw

TRICHLORETHANE ) 50 ug/L 5U ug/L 5U -ug/L 5Ud ug/L 5U wug/L SU ug/L

1,1,1-

1,1,2-TRICHLORO-1,2,2- TRIFLUOROE THANE " SUJ ug/L SUJ ug/L S5UJ ug/L 5UJ ug/L 50 ug/L 5UJ ug/L
1,1,2-TRICHLOROCETHANE 50 ug/L 50 ug/L 50 ug/L 504 ug/L - 50 ug/L SU ug/L
1, 1-DICHLOROE THENE 50 ug/L 5U ug/L 5U  ug/L SUJ ug/L 5U wug/L SU ug/L
2-BUTANONE 10U ug/L 10U ug/L 10U ug/L 10UJ ug/L 100 ug/L 100 ug/L
4-METHYL -2-PENTANONE 10U ug/sL . 10U ug/L 100 ug/L 10UJ ug/L 1004 ug/L . 10U ug/L
ACETONE 11U ug/L 22U ug/L 10U ug/L - 16U ug/L 8U wug/L 68U ug/L
BENZENE 5U ug/L 5U ug/L 50 wug/L SUJ ug/L 50U ug/t SU ug/L
CARBON DISULFIDE . 50 ug/L 50 ug/L 50 wug/L SUJ ug/L 5UJ ug/L S5U ug/L
CARBON TETRACHLORIDE R SU ug/t 5U ug/L 5U ug/L SUJ ug/L SU wug/L SU  ug/L
CHLOROBENZENE SU  ug/L 5U .ug/L 5U ug/L SUJ ug/L 50 ug/L 5U ug/L
ETHYL ACETATE SU ug/L 5U ug/L SU ug/L SUJ ug/L 5U wug/L 5U ug/L
ETHYL ETHER SU  ug/L 5U ug/L S5U° ug/L 5UJ ug/L 5U wug/L SU ug/L
ETHYLBENZENE St ug/L SU  ug/L SU  ug/L SUJ ug/L SU  ug/L 50 wug/L
METHYLENE CHLORIDE 5U ug/L 5U ug/L 5U ug/L 5UJ ug/L 5U ug/L 5U- ug/L
TETRACHLOROETHENE SU  ug/L 5U wug/L 5U ug/t 5UJ ug/L 50 wug/L SU ug/L
TOLUENE " SU ug/sL SU  ug/L SU  ug/L 5UJ ug/L 50 ug/L 5U ug/L
TRICHLORETHENE 5U ug/L 5U ug/L 5U ug/L 5UJ ug/L 50 ug/L SU ug/L
TRICHLOROF LUCROME THANE 5Ud ug/L 5UJ ug/L 5UJ ug/L 5UJ ug/L 50U wug/L SuUJ ug/L
XYLENE (total) 5U ug/L SU ug/L 5U ug/L 5UJ ug/L SU ug/L SU  ug/L

*reREE SEM[-VOLATILES **#¥aw

,2,4-TRICHLOROBENZENE 10U ug/L 10U ug/L 10U ug/L 10U ug/L 10U ug/L 10U ug/L

1

1,2-DICHLOROBENZENE 10U ug/tL 10U ug/L 10U ug/t 100 ug/L 10U ug/L 10U ug/L
1,4-DICHLOROBENZENE 100 ug/L 10U ug/L 100 ug/L 10U ug/L 10V ug/L - 10U ug/L
2,4-DINITROTOLUENE 10U ug/L 10U ug/L 10U  ug/L 10U ug/L 10U ug/L 100 wug/L
2-NITROPROPANE - 10U ug/L 100 ug/L 10U ug/L 10U ug/L 100 ug/t 10U ug/L
ACENAPHTHENE 10U wug/L 10U ug/L 10U ug/L 10U  ug/L 10U ug/L 100 ug/L
CYCLOKEXANONE 10U wug/L 100 ug/L 10U ug/L 10U ‘ug/L 10U ug/L 10U ug/L
N-NITROSO-DI-N-PROPYLAMINE 100 ug/L 100 ug/L 10U ug/L 10U ug/L 10U ug/L 100 wug/L
PYRENE . 10UJ ug/L 10UJ ug/L 10U ug/L 10U ug/L 100 ug/L 10U ug/L

PYRIDINE 10U ug/L 10UJ ug/L 10U ug/L 100J ug/L 1004 ug/L 10UJ ug/L
’ *RANRE 7| COHOLS *r*wns -

2-ETHOXYETHANOL 50U mg/L 50U mg/L 50UA mg/L 50U mg/L 50UJ mg/L S0U mg/L
1SOBUTANOL U mg/L U mg/L - 1U mg/L W mg/L - U mg/L ) WU mg/L
METHANOL U mg/sL W mg/L W mg/L W mg/L W mg/L W mg/L

N-BUTYL ALCOHOL - U mg/L W mg/L W mg/L U mg/L 1 mg/L W mg/L




SAMPLE 1D NUMBER: . PW2078S-8B PHZb?BS-F PW2078S-NE PW207BS-NW “PW2078S-NW-D PW207BS-SE
SAMPLE TYPE: RINSATE BLANK  FIELD BLANK : DUPLICATE

shkkak [NORGANICS 4222 %)

ug/L 276  ug/L 274 ug/L 263  ug/L 264  ug/L

ARSENIC ’ 40.0U wug/l 40.0U
BARIUM 3.0U0 wug/L 3.00 wg/L 118  ug/L 115  ug/L 118 ug/L 110  ug/L
BORON - 13.0U wug/L 14.00 wug/L 27704 ug/L 27304 ug/L 27700 ug/L 2800J ug/L :
CADMIUM 5.0U0 ug/L 5.0U0 ug/L 5.0U ug/L 5.0U0 ug/L 5.0U ug/L 5.00 ug/L : !
CALCIUM 20.0U ug/L 20.0U ug/L 52000 ug/L 52200 ug/L 52700 ug/L 52400 ug/L ‘
CHROMIUM . . 10.0UJ ug/L 10.0UJ ug/L 19.0J ug/L- 10.0Ud ug/L 21.04 ug/L 10.0UJ ug/L [
LEAD 30,00 ug/t  30.00 ug/L - 30.00 ug/L  30.0U ug/L  30.0U ug/L - 30.0U ug/L |
MAGNESIUM 41.0 wug/L 20.00 wug/L 188000 wug/L 187000 wug/L 190000 ugs/L 188000 wug/L \
MERCURY 0.2U0 ug/L 0.20 ug/L 0.20 wug/L 0.2U0 wug/L 0.2U wug/L 0.20 ug/L
NICKEL : . 20.0U ug/L 20.0U ug/L 20.0U ug/L 20.0U ug/L 32.0 ug/L 264.0 ug/L
POTASSIUM 1000V  ug/L S64U ug/L 696000 ug/L . 693000 -ug/L 694000 ug/t 684000 ug/L
SELENIUM 60.00 ug/L 60.0U ug/L 60.0U ug/L 60.0U0 ug/L 60.0U ug/L 60.0U ug/L
SLLVER . 7.00 ug/L 6.0U ug/L 9.0U ug/L 17.0U ug/L 12.0U wug/L 20.0U ug/L
SODIUM 142U ug/L 85.0U wug/L 2620000 ug/L 2360000 wuwg/L 2160000 ug/L 2010000 wug/L
b2 22223 MISCELLANEws £ 22212}
ALKALINITY (Methyl Orange) ) ' 900 mg/L 910 mg/L 910 mg/L 900 mg/L
ALKALINITY (Phenolphthalein) o 150 mg/L 150 mg/L 140 mg/L 150 mg/L
AMMONIA - 0.6 mg/L 0.6 mg/L 0.5 mg/L 0.6 mg/L
CHLORIDE 1000U mg/L 1000V mg/L 1000U mg/L 1000U mg/L
CYANIDE - AMENABLE 0.005VU mg/L 0.005 mg/L -1.4 mg/L -1.7 mg/L -0.86 mg/L -1.1 mg/L
CYANIDE - TOTAL . ) 0.005UJ mg/L 0.005UJ mg/L 0.31J mg/L 0.30J mg/L 0.294 mg/L 0.29J mg/L
GROSS ALPHA 3Ud ma/L 3U pCi/L 2000+-300JpCi/L 1500+-2004pCi/L 2100+-3004pCi/L 2100+-3004pCi/L |
GROSS BETA N 6UJ mg/L 6U pCi/L 2900+-3004pCi/L 2500+-300JpCi/L 2800+-300J4pCi/L 2800+-300J4pCi/L i
NITRATE 1700 mg/L 1700 mg/L 1800 mg/L 1600 mg/L
pH ) ) 9.1 9.1 9.1 9.1
PHOSPHORUS, TOTAL (AS P) X 2.6J mg/L 2.84 mg/L 2.8J mg/L 2.8J mg/L
SPECIFIC GRAVITY 1.020 . 1.020 mg/L 1.018
SULFATE (AS SO04) : . 540 mg/L 560 mg/L 540 mg/L 540 mg/L
TDS (Total Dissolved Solids) 14000 mg/L 14000 mg/L 15000 mg/L 15000 mg/L
T0C (Total Organic Carbon) 100 mosL ‘58 mg/L 81 mg/L 110 mg/L
TSS (Total Suspened Solids) - 110 mg/L 264 mg/L 394 mg/L 184 mg/L
ARk TCLP LEAC" ARARNKh
ARSENIC R R 1674 ug/L 2034 ug/L 2150 ug/L 1674 ug/L
BARIUM 41.0  ug/L 22.0  ug/L 286  ug/L 284  ug/L 299  ug/L 269  ug/L
CADMIUM ) 5.0U wug/L 5.0U0 ug/L 5.0U0 ug/L 5.00 wug/L 5.0U ug/L 5.0 ug/L
CHROMIUM : . 10.0U wg/L 10.0U wug/L 10.0  wug/L 10.0U wug/L 10.0U wug/L 10.0U wug/L
LEAD . 30.0U ug/L 30.0U ug/L 30.00 ug/L 30.00 ug/L 30.0U ug/L 30.00 ug/L 0
MERCURY . 0.2U ug/t 0.2U0 wug/L 0.2U0 wug/L - 0.2U wug/L 0.2U wug/L 0.20 wug/L
NICKEL 20.0U ug/L 20.0V ug/L 24.0  ug/L 20.0U ug/L 21.0  ug/L 22.0 " ug/L
pH 4.0 6.0 9.0 9.0 9.0 9.0
SELENIUM 60.0UJ ug/L 60.0UJ ug/L 60.0UJ ug/L 60.0UJ ug/L 60.0UJ ug/L 60.0UJ ug/L

SILVER 6.0UJ ug/L 6.0UJ ug/L 6.0U ug/L 6.0UJ ug/L 6.0uJ ug/L 6.0UJ ug/L

-



SAMPLE 1D NUMBER: _ PW207BS-SW PW207BS-T ' )
SAMPLE TYPE: TRIP BLANK

£ 22124 VOLATILES i whkd

1,1, 1-TRICHLORETHANE ' 5U ug/L 5uU. ug/L
1,1,2-TRICHLORO-1,2,2-TR1FLUOROE THANE 5UJd ug/L SUJ ug/L
1,1,2-TRICHLOROETHANE S5U  ug/L 5U ug/L
1,1-DICHLOROETHENE 5U ug/L SU  ug/L
2-BUTANONE : 10U ug/L 10U wug/L
4-METHYL -2-PENTANONE 10U ug/L 10U ug/L
ACETONE 10V ug/L 33U ug/L
BENZENE : 5U ug/L SU ug/L
CARBON DISULFIDE 50 wug/L 50 wug/L
CARBON TETRACHLORIDE 5U ug/tL SU ug/L
CHLOROBENZENE . 5U wug/L 5U ug/L
ETHYL ACETATE 5U ug/L SU  ug/L
ETHYL ETHER 5U ug/L SU  ug/L
ETHYLBENZENE ' 50 wug/L 5U ug/L
METHYLENE CHLORIDE 50 ug/L 5U ug/L
TETRACHLOROETHENE SU ug/L 50 ug/L
TOLUENE . . ’ ©5U ugst SU ug/L
TRICHLORETHENE : SU ug/L 5U ug/L
TR1CHLOROFLUOROME THANE ~ 5UJd ug/L S5UJd ug/L
XYLENE (total) 5U ug/L 5U ug/L

*awxxs SEMI-VOLATILES ****wx

1,2,4-TRICHLOROBENZENE 10U ug/L
1,2-DICHLOROBENZENE 10U ug/L
1,4-D1CHLOROBENZENE 10U ug/L
2,4-DINITROTOLUENE 10V ug/L
2-N1TROPROPANE ’ 10U ug/L
ACENAPHTHENE 10U ug/L
CYCLOHEXANONE 10U wug/L
N-NITROSO-DI-N-PROPYLAMINE 100 ug/L
PYRENE 10U ug/L
PYRIDINE 10UJ ug/L

*RRRAN A| COHOLS *Weews

2-ETHOXYETHANOL 50U mg/L
ISOBUTANOL W mg/L
METHANOL W mg/L

N-BUTYL ALCOHOL WU mg/L




SAMPLE 1D NUMBER:
SAMPLE TYPE:

k2 2 2.2 2 4 lNORGANICS ahAhkk

ARSENIC
BARIUM
BORON
CADMIUM
CALCIUM
CHROMIUM
LEAD
MAGNESIUM
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SOD IUM

*wanus M[SCELLANEOUS *wawsw

ALKALINITY (Methyl Orange)
ALKALINITY (Phenolphthalein)
AMMON] A

CHLORIDE

CYANIDE - AMENABLE

CYANIDE - TOTAL

GROSS ALPHA

GROSS BETA

"NITRATE

pH

PHOSPHORUS, TOTAL (AS P)
SPECIFIC GRAVITY

SULFATE (AS SO4)

TDS (Total Dissolved Solids)
TOC (Total Organic Carbon)
TSS (Total Suspened Solids)

KAKAhK TCLP LEACH REkkkkk

ARSENIC
BARIUM
CADMIUM
CHROMIUM
LEAD

" MERCURY
NICKEL
pH
SELENIUM
SILVER

PW2078S-SW PW207BS-T
TRIP BLANK

274  ug/L
115  ug/L
27404 ug/tL
5.0U0 ug/L
52500 ug/L
14.04 ug/L
30.0U ug/L
187000 ug/L
0.2U ug/L
20.0 ug/t
687000 ug/L
60.0U ug/L
10.0U wug/L
2660000 ug/t

910 mg/L

160 mg/L

0.5 mg/L

1000U mg/L

--2.6 mg/L

0.28J mg/L

1900+-200JpCi /L

2600+-300JpCi/L

1600 mg/L

9.1 mg/L

2.8 mg/L
1.016

600 mg/L

15000 mg/L

110 mg/L

17J mg/L

3904 wug/L
319 ug/L
5.00 wug/L
87.0 ug/L
30.0U0 wug/L
0.2 ug/L
20.0U ug/L

60.0UJ ug/L
11.0U ug/L




SAMPLE ID NUMBER: CW-000-8 CwW-000-F Cw-000-7 CW-001 Cw-001-D cw-002
SAMPLE TYPE: RINSATE BLANK FIELD BLANK TRIP BLANK * DUPLICATE

COMPOUND

R 2¢2 23 VOLAT l LES ERARAR . . N
1,1,1-TRICHLORETHANE . 50 ug/L 5U ug/L SU  ug/L 50 ug/L 50 ug/L SU ug/L
1,1,2-TRICHLORO-1,2,2- TRIFLUOROETHANE 5U  ug/L 5U ug/L : 5U ug/L SU  ug/L 5U  ug/L 50 ug/L
1,1,2-TRICHLOROE THANE . .o S5U  ug/L 50 ug/L SU  ug/L 5U ug/L SU  ug/L S5U wug/L
1,1-DICHLOROETHENE SU  ug/L 5U ug/L SU ug/L SU  ug/L SU ug/t 50 wug/L
2-BUTANONE 10U ug/L 10U ug/t 10U wug/L 10U ug/L 10U ug/t 10U ug/L
4-METHYL-2-PENTANONE ’ - 10U wug/L 10U ug/t 10U ug/L 10U ugysL 10U wug/L 10U ug/L
ACETONE 10U ug/L 10U ug/L " 11B ug/L 14U ug/L 13U ug/L 18U wug/L
BENZENE : 5U ug/L SU ug/L 5U wug/L SU  ug/L 50 ug/L SU ug/L
CARBON DISULFIDE : 50 ug/L SU  ug/L 5U  ug/L SU  ug/L SU ug/L - SU  ug/L
CARBON TETRACHLORIDE - SU  ug/L SU  ug/L - 5U ug/L 5U ug/L . SU. ug/L - SU  ug/L
CHLOROBENZENE . SU  ug/L 50 ug/L 5U ug/L 5U ug/L SU  ug/L 5U ug/L
ETHYL ACETATE SU  ug/L 50 ug/L SU ug/L ©5U wug/L S5U ug/L 50 ug/L.
ETHYL ETHER 50 ug/L 5U ug/L SU ug/L 5U ug/L 5U ug/L 5U ug/L
ETHYLBENZENE . SU ug/L 5U ug/L SU ug/L SU  ug/L 50U wug/L 5U ug/L .
METHYLENE CHLORIDE ' 5U ug/L 50 ug/L 5U ug/L 5U ug/L - 50 ug/L 5U ug/t
TETRACHLOROE THENE 54 ug/L 5U ug/L SV ug/L SU ug/L SU  ug/L SU  ug/L
TOLUENE " 5U ug/L 5U ug/L 50 wug/L 50 ug/L 50 ug/L 5U wug/L
TRICHLORETHENE 5U ug/L SU  ug/L 50 ‘ug/L 5U ug/L 5U ug/L 5U ug/L
TRICHLOROFLUGROME THANE 5U ug/L S5U  ug/L SU ug/L SU  ug/L 5U ug/lL 5U  ug/L
XYLENE (total) . 5U ug/L S5U  ug/L ‘50 ug/L SU ug/L 5U ug/L 5U ug/L

**aeks GEM]-VOLATILES wewans

,2,4-TRICHLOROBENZENE 100 wug/L 10U ug/L 10U ug/L 10U ug/L 100 ug/L

1

1,2-DICHLOROBENZENE 10U ug/L 10U ug/L 10U ug/L 10U ug/L 10U ug/L
1,4-DICHLOROBENZENE 10U wug/L 10U  ug/L 10U ug/L 10U wug/L 10U ug/L
2,4-DINITROTOLUENE , 10U ug/L 10U ug/L 10U ug/L 10U ug/L 100 ug/L
2-N1TROPROPANE 10UJ ug/L 10UJ ug/L o 10UJ ug/t - 10UJ ug/L 10UJ ug/L
ACENAPHTHENE : 10U ug/L 10U ug/L 10U wg/t 10U wug/L 10U ug/L
CYCLOHEXANONE 10U ug/L 10U ug/L 10U ug/L 10U ug/L 10U ug/L
N-NITROSO-DI-N-PROPYLAMINE 10U ug/L 10U ug/L 100 ug/L 10U ug/L 10U ug/L
PYRENE : 10U ug/L 100 ug/L 100 ug/L 10U ug/L 10U ug/L
PYRIDINE 10U ug/L 10U ug/L S 10U ug/L 10UJ ug/L 10U ug/L

. *ARKERN Al COHOLS *a#daw

2-ETHOXYETHANOL : S0U mg/L U mg/L S0U mg/L 50U mg/L - 50U mg/L
1SOBUTANOL ) U mg/L U mg/L U mg/L U mg/L U ma/t
METHANOL U mg/L U mg/L U mg/L W mg/L U mg/L
N-BUTYL ALCOHOL 4 U mg/t W mg/L U mg/L U mg/L U mg/L
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SAMPLE ID NUMBER: | Cw-003
SAMPLE TYPE:

ARk Nk VOLAT[LES L i s 2 2 1)

1,1, 1-TRICHLORE THANE ) : 50 ug/L
1,1,2-TRICHLORO- 1,2, 2- TRIFLUORGE THANE 50 ug/L

1,1,2- TRICHLOROE THANE SU  ug/L

1, 1-DICHLOROE THENE SU  ug/L
2-BUTANONE 10U ug/L
4-METHYL -2-PENTANONE 100 ua/L -
ACETONE . 26U ug/L

BENZENE . Sy ug/L

CARBON DISULFIDE 50 ug/L } :
CARBON TETRACHLORIDE 5U  ug/L
CHLOROBENZENE 5U  ug/L

ETHYL ACETATE 50U ug/L

ETHYL ETHER - SU  ug/L
ETHYLBENZENE SU  ug/L
METHYLENE CHLORIDE SuU  ug/L
TETRACHLOROE THENE , . SU ug/L

TOLUENE . su ug/L
TRICHLORE THENE o SU  ug/L
TRICHLOROF LUGROME THANE . SU  ug/L

XYLENE ‘(total) SU  ug/L

*xwwa® SEM|-VOLATILES ***##*

,2,4-TRICHLOROBENZENE ’ 100  ug/L

1
1,2-DICHLOROBENZENE 10U ug/L
1,4-DICHLOROBENZENE 10U ug/L
2,4-DINITROTOLUENE 100 wug/L
--2-N1TROPROPANE 10UJ ug/L
ACENAPHTHENE 10V wug/L
CYCLOHEXANONE 10U ug/L
N-NITROSO-OI-N-PROPYLAMINE 10U wug/L
PYRENE 10U ug/L
PYRIDINE . 10U ug/L

LA g 22 24 ALCOHOLS LA 223 24

2-ETHOXYETHANOL 50U mg/L
1SOBUTANOL . U mg/L
METHANOL U mg/L

N-BUTYL ALCOHOL . U mgsL



SAMPLE 1D NUMBER: Cw-003
SAMPLE TYPE: '

b2 22 2 ¢ lNORGA"lcs hARAAR

ARSENIC 302 ug/L
BARIUM 32.0 ug/L
BORON 34700 ug/L
CADMIUM 43.0J wug/L
CALCIUM . 14200U ug/L
CHROMIUM . ’ 1754  ug/L
LEAD : 30.0U ug/L
MAGNESIUM 3020 ug/L
MERCURY ' 4.64 ug/L
NICKEL : 3354 ug/L
POTASSIUM 7000000 ug/L
SELENIUM 60.0U ug/L
SILVER . 91.0J ug/L
SOD 1 UM 14800000 ug/L

*xuxxx NISCELLANEQUS **vww*

ALKALINITY (Methyl Orange) 8200 mg/L
ALKALINITY (Phenolphthalein) ) 3100 mg/L
AMMONIA 149 mg/L
CHLORIDE 1850 mg/L
CYANIDE - AMENABLE -3.3 mg/L
CYANIDE - TOTAL 3.04 mg/L
GROSS ALPHA ) 16+/-2 nCi/L
GROSS BETA 30 +/-3 nCi/L
NITRATE 64004 mg/L
pH 9.9
PHOSPHORUS , TOTAL (AS P) : 81 mg/L
SPECIFIC GRAVITY ’

SULFATE (AS SO4) 2600 mg/L
TDS (Total Dissolved Solids) 680004 mg/L
TOC (Total Organic Carbon) 1704 mg/L
1SS (Total Suspened Solids) 1704 ma/L

*hkkxx TCLP LEACH ‘**titt

ARSENIC 1800 ug/L
BARIUM ' 260U ug/L
CADMIUM R
CHROMIUM . ) 1400 ug/L
LEAD : 300UJ ug/L
MERCURY i 0.2U wug/L
NICKEL 290J ug/L
pH 10.1
SELENIUM 600UJ ug/L

SILVER : 60.0UJ ug/L



SAMPLE 1D NUMBER: . PH207A-NE
SAMPLE TYPE:

wEhhkk VOLATILES waiwdw

1,1, 1-TRICHLORETHANE 5u
1,1,2-TRICHLORO-1,2,2- TRIFLUOROE THANE : 5u
1,1,2-TRICHLOROETHANE SU
1,1-DICHLOROETHENE 5u
2-BUTANONE . ) 10U
4-METHYL-2-PENTANONE 10U
ACETONE 18U
BENZENE 5U
CARBON DISULFIDE Su
CARBON TETRACHLORIDE 5u
CHLOROBENZENE S5U
ETHYL ACETATE : 5U
ETHYL ETHER ' . 5U
ETHYLBENZENE 5U
METHYLENE CHLORIDE : 5U
TETRACHLOROETHENE . 5U
TOLUENE . 5U
TRICHLORETHENE ‘ 5u
TRICHLOROFLUOROME THANE Su
_XYLENE (total) : . 5U
wRWARE SEMI -VOLATILES *wawaw
1,2,4-TRICHLOROBENZENE . 10U
1,2-DICHLOROBENZENE 10V
1,4-DICHLOROBENZENE 10U
2,4-DINITROTOLUENE : 10U
2-NITROPROPANE 10uJ
ACENAPHTHENE 10U
CYCLOHEXANONE - . 1oy
N-NITROSO-DI-N-PROPYLAMINE 10U
PYRENE 10V
PYRIDINE 10U
' L2222 3] ALCOHOLS **#awaw
2-ETHOXYE THANOL 50U
1 SOBUTANOL 1
METHANOL ' 1wy
N-BUTYL ALCOHOL 1w

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

L ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

“ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L
mg/L
mg/L
mg/L

PW207A-NW

5u
5U
5U
5U

10U
20V
5u
5u
5U
5U
5U
5U
S5U
5U
5U
5U
5U
5U
5U

50U
U
1ud
1w

ug/L
ug/L
ug/L
ug/L
ug/t
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

-ug/L

ug/L
ug/L
ug/t
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L

PW207A-SE

Su
5U
5U

10U
10U
24U
5u
5u
5u
5U
5U
5U
5u
5U

5u
5U.
5u
5u

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

~ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L:

ug/L

PW207A-T
TRIP BLANK

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L




SAMPLE ID NUMBER: PW207A-NE PW207A-NW PW207A-SE PW207A-T
SAMPLE TYPE: TRIP BLANK

whakR® [NORGANICS **asew

ARSENIC . . 224  ug/L 204  ug/L 188 ug/L
BARIUM 135  ug/L 141 ug/L 140  ug/L
BORON 1400  ug/L 1430  ug/L 1460  ug/L
CADMIUM 5.0UJ ug/L . 5.0J ug/L 5.0UJ ug/L
CALCIUM 23200V ug/t 24300V ug/L 26000V ug/L
CHROMIUM 49.0J ug/L 45.00 ug/L 38.0 wug/L
LEAD 30.0U0 wug/L 30.0U ug/L .30.0U ug/L
MAGNESIUM ) 120000 ug/L 126000 ug/L 124000 ug/L
MERCURY 0.2ud ug/L 0.20J ug/L 0.2ud ug/L
NICKEL 20.0UJ ug/L 20.0UJ ug/L 20.0UJ ug/L
POTASSIUM _ 388000 ug/L 396000 wug/L 397000 ug/L
SELENTUM 60.0U ug/L 60.0U ug/L 60.0 ug/L
SILVER 6.0UJ ug/L 6.0UJ ug/L 6.0UJ ug/L
SOD 1UM 18700004 wug/L 18700004 wug/L 18400004 wug/L

#aawwe MISCELLANEOUS **###*

ALKALINITY (Methyl Orange) ‘250 mg/L 250 mg/L 250 mg/L
ALKALINITY (Phenolphthalein) . 87 mg/L 84 mg/L 89 mg/L
AMMONIA 0.3J mg/L 0.3) mg/L - 0.3) mg/L
CHLORIDE 380 mg/L 400 mg/L 430 mg/L
CYANIDE - AMENABLE . -0.474 mg/L -0.63J mg/L -0.790 mg/L
CYANIDE - TOTAL 0.394 mg/L 0.47) mg/L 0.43) mg/L
GROSS ALPHA 790+-140 pCi/L 610+-120 pCi/L 670+-130 pCi/L
GROSS BETA 1000+-200 pCi/L 1000+-100 pCi/L 1000+-100 pCi/L
NITRATE 9700 mg/L 10004 mg/L 9704 mg/L
pH 9.7 9.7 9.7

PHOSPHORUS, TOTAL (AS P) 0.07J mg/L 0.06J4 mg/L 0.06J mg/L
SPECIFIC GRAVITY . 1.010 1.012 1.012

SULFATE (AS SO4) 510 mg/L 470 mg/L 460 mg/L
DS (Total Dissolved Solids) 7900 mg/L 7800 mg/L 7600 mg/L
TOC (Total Organic Carbon) 684 mg/L 694 mg/L 704 mg/L

1SS (Total Suspened Solids) 144 mg/L 204 mg/L 234 mg/L

LA 2 2 2 2 TCLP LEACH TR RRRE

ARSENIC 246  ug/L 233 ug/L 236 ug/L
BARIUM 259U ug/L 299U ug/L 2350 ug/L
CADMIUM R ug/L R R -
CHROMIUM 43.00 ug/L 37.00 ug/L 48.0U0 ug/L
LEAD 30.0UJ ug/L 30.0UJ ug/L 30.0UJ ug/L
MERCURY . 0.2U wug/L 0.2U0 ug/L 0.2U wug/L
NICKEL 20.0UJ ug/L 20.0UJ ug/L 20.0UJ ug/L
pH ) 9.6 9.6 9.7
SELENIUM 60.0U4 ug/L 60.0UJ ug/L 60.0UJ ug/L

SILVER 6.04 ug/L 6.0UJ ug/L 6.0UJ ug/L



SAMPLE ID NUMBER:
SAMPLE TYPE:

wRAAAk YOLATILES Wwihwwaa

1,1,1-TRICHLORETHANE
1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE
1,1,2-TRICHLOROETHANE
1, 1-DICHLOROETHENE
2-BUTANONE

&4-METHYL -2-PENTANONE
ACETONE

BENZENE

CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE

ETHYL ACETATE

ETHYL ETHER
ETHYLBENZENE

METHYLENE CHLORIDE
TETRACHLOROETHENE
TOLUENE

TRICHLORETHENE
TRICHLOROF LUOROME THANE
XYLENE (total)

*xxa&x GEM[-VOLATILES *##**

1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2,4-DINITROTOLUENE
2-NITROPROPANE
ACENAPHTHENE

CYCLOHEXANONE

N-NITROSO-DI -N-PROPYLAMINE
PYRENE

PYRIDINE

kR Ad AL COHQLS Whkrdn

2-ETHOXYE THANOL
1SOBUTANOL

* METHANOL

N-BUTYL ALCOHOL

PW207C-8
RINSATE BLANK

5U
S5U
SU
5U
10U

15U
54
5U
5V
5u
S5U

SU
5U
5u
5u
S5u
Su
5U

50U
1w
1w
u

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L

ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/t
ug/L

mg/L
mg/L
mg/L
mg/L

PW207C-F

FIELD BLANK

5U
5U
Su
Su
10U
10U
14U

5U
5U
5U
50
5u
5u
5U
Su
34
Su
34
5u

10U
10U
10U
10U
10u4
- 10U
10uUJ

10U
10U

50U
W
1ud
1

ug/L
ug/tL
ug/L
ug/L
uag/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L
mg/L
mg/L
mg/L

PW207C-NE

10UJ
10U
10L4
10ud
10uU4
10u4
10U4
10ud
10Uy
10U

50U
W
1
iV}

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

. ug/L

ug/t
ug/L
ug/L
ug/L
ug/L
ug/t
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L

PW207C-NE-D
DUPLICATE

DVOTDVD0D0XND

50U
1w
1UJ
1w

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/t
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L

ug/L

ug/L
ug/L
ug/L
ug/L

PW207C-NW

10uJ

10u4
10U
10Uy
104
10u04
10U
0u
10Uy

50U

1y
1

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L

PW207C-SE

004

10V
10Uy
10U
1004
10u04
100J
10ud
- 10ud
10Uy

50U

Wd
W

ug/t
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L



SAMPLE 1D NUMBER:
SAMPLE TYPE:

Awaahk INORGANICS *oxtaw

ARSENIC
BARIUM
BORON
CADMIUM
CALCIUM
CHROMIUM
LEAD
MAGNESTUM
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SOD IUM

#xxaas YISCELLANEQUS ***ws

ALKALINITY (Methyl Orange)
ALKALINITY (Phenolphthalein)
AMMONIA

CHLORIDE

CYANIDE - AMENABLE

CYANIDE - TOTAL

GROSS ALPHA

GROSS BETA

NITRATE

pH

PHOSPHORUS , TOTAL. (AS P)
SPECIFIC GRAVITY

SULFATE (AS S04)

T0S (Total Dissolved Solids)
10C (Total Organic Carbon)
1TSS (Total Suspened Solids)

R whhk TCLP LEAC" NhhhAN

ARSENIC
BARIUM
CADMIUM
CHROMIUM
LEAD
MERCURY
NICKEL
pH
SELENIUM
SILVER

PW207C-8
RINSATE BLANK

U ug/L
.0U wug/L
13.0  ug/t
OuJ ug/L
.0V ug/L
10.0UJ ug/L
0U ug/L
0U ug/L
0.2u4 ug/L
0UJ ug/L
1150  ug/L
60.0U ug/L
6.0UJ ug/L
929 ug/L

-0.0134 mg/L

'0.174 mg/L

3U pCi/tL
6U pCi/L

40.00 wug/L
48.00 wug/L

10.0UJ ug/L
30.0UJ ug/L

0.2U ug/L
20.0UJ ug/t

60.0UJ ug/L
6.00d ug/L

PW207C-F

FIELD BLANK

40.0U
3.0u
14.0
5.0uJ
5930
© 10.0U4
30.0u
128
0.2uJ
20.0ud
1690
60.0U
6.0UJ
13504

-0.114
0.005uJ

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L
mg/L

3U pCi/L
6U pCi/L

40.0u
55.04

20.0uJ

30.0u4
0.2u

20.0u4

60.0UJ
6.00J

ug/L
ug/L

ug/L
ug/L
ug/t
ug/L

ug/L
ug/L

PW207C-NE

4110
130
460000
4904
4080U
35804
300
2970
2.0ud
26104
55200000
600
580UJ
1380000004

60000
29000
5.0
21000
-234
3.3J
63+/-9
170 +/-20
650004
10.0
5704
1.348
17000
510000
13004
4109

5510
360U
4404

27104
3o0uy
2.0y

27304

10.2
600Uy
2504

/

ug/L
ug/L
ug/L
ug/L
ug/L

ug/L -

ug/L
ug/tL
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
nCi/L
nCi/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

PW207C-NE-
DUPLICATE

3370
110
494000
4304
1080U
34004
300
1300u
2.0uJ
29204
59200000
6000V
24004
1420000004

63000
32000
6.64
24000
-1200
204
84+/-10
190+/-20
660004
10.1
6104
1.348
17000
500000
16004
14000

4810
400U
5604

91604
300u4
2.0u

49304

10.2
600Uy
4304

]

ug/L
ug/L

ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
nCi/t
nCi/L
mg/L

mg/L

mg/L
mg/t
mg/L
mg/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

PW207C-NW

3550
130
438000
4504
10100V
33704
300U
2950V
2.0uJ
25604
55200000
3000u
530UJ
1370000004

58000
29000
1.94
25000
-0.774
4.0

98 +/-10
180 +/-20
570004

5204
1.318
18000

470000
13004
3100

4970
3400
3504

23604
30004

24404

10.2
600UJ
2104

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
nCi/L
nCi/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

PW207C-SE

3350
130
437000
5004
3820U
33204
© 300U
2850
2.0u
25404
54700000
30000
460U
1360000004

59000
29000
1.84
22000
-7.5J
7.4
130+/-20
200 +/-20
620004
10.1
5604
1.330
16000
500000
12004
3300

4860
340U
4304

24204
300u4

24504

10.2
600Uy
1904

ug/L -~
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L
mg/t
mg/L
mg/L
mg/L
mg/L
nCi/L
nCi/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L



SAMPLE 1D NUMBER:
SAMPLE TYPE:

*hxakk VO ATILES ARk *

1, 1- TRICHLORE THANE
1,2-TRICHLOR0'1,Z,Z-TRIFLUOROETHANE
1,2-TRICHLOROE THANE
1, 1-DICHLOROE THENE
2-BUTANONE

4-METHYL -2-PENTANONE .
ACETONE

BENZENE

CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE

ETHYL ACETATE

ETHYL ETHER
ETHYLBENZENE

METHYLENE CHLORIDE
TETRACHLOROE THENE
TOLUENE

TRICHLORETHENE

TR ICHLOROFLUOROME THANE
XYLENE (total)

]
1
1

saaass SEM]-VOLATILES **aews

1,2,4-TRICHLOROBENZENE
1,2-D1CHLOROBENZENE
1,4-DICHLOROBENZENE
2,4-DINITROTOLUENE
2-N1TROPROPANE
ACENAPHTHENE

CYCLOHEXANONE
N-NITROSO-DI-N-PROPYLAMINE
PYRENE

PYRIDINE

RRAANE ALCOHOLS L2 £ 2 12

2-ETHOXYETHANOL
{SCBUTANOL
METHANOL
N-BUTYL ALCOHOL

PW207C-SW PW207C-T
TRIP BLANK
5U ug/L 5U ug/L
S5U ug/L 50 ug/L
5U ug/L 50 ug/L
50 ug/L 50 ug/L
79  ug/L 10U ug/L
10U ug/L 10U ug/L
150U ug/L 10V ug/L
SU  ug/L SU ug/L
S5U ug/L 5U ug/L
SU ug/L 5U ug/L
50 ug/L 5U ug/L
50 ug/L 5U ug/L
SU ug/L 50 ug/L
SU ug/L 5U wug/L
5U ug/L 5U° ug/L
SU  ug/L SU ug/L
50 ug/L 50 ug/L
5U ug/L ‘SU ug/L
5U ug/L 5U ug/L
SU ug/L 5U ug/L
10U4 ug/L
10U ug/L
1043 ug/L
10UJ ug/L
10UJ ug/L
10UJ ug/L
10UJ ug/L
10UJ ug/L
10UJ ug/L
10UJ ug/L
500 wug/L
W ug/L
14 ug/t

W ug/L




’

S.AHPllE 1D NUMBER: . PW207C-SW PW207C-T
SAMPLE TYPE: : - TRIP BLANK

kukhdx [NORGANICS Wansax

ARSENIC 4070  ug/L
BARIUM 150 ug/L
BORON 484000 ug/L
CADMIUM . 5604 ug/L
CALCIUM ’ 323004 ug/L
CHROMIUM . 39400 - ug/L
LEAD . 300U wug/L
MAGNESIUM 3870U ug/L
- MERCURY . ’ 2.0UJ ug/L
NICKEL ) 2790J ug/L
POTASSIUM : 54500000 ug/L
SELENIUM 600U ug/L
SILVER 520U wug/L
SOD UM 136000000J ug/L

*xaaas YISCELLANEQUS **%ww#

ALKALINITY (Methyl Orange) . 61000 mg/L
ALKALINITY (Phenolphthalein) 25000 mg/L
AMMONIA : 3.6 mg/L
CHLORIDE : . 23000 mg/L
CYANIDE - AMENABLE -214 mg/L
CYANIDE - TOTAL - 4.1 mg/L
GROSS ALPHA : 120+/-20 nCi/L
GROSS BETA . 230+/-30 nCi/L
‘NITRATE 62000 mg/L
pH 10.1

PHOSPHORUS, TOTAL (AS P) 5704 mg/L
SPECIFIC GRAVITY 1.316

SULFATE (AS SO04) 17000 mg/L
TDS (Total Dissolved Solids) 300000 mg/L
T0C (Total Organic Carbon) 14000 mg/L
1SS (Total Suspened Solids) 2200 mg/L

*RRARE TCID LEACH #vswdwn

ARSENIC 4660 ug/L
BARIUM 390U ug/L
CADMIUM ’ 3804 wug/L
CHROMIUM 22404 ug/L
LEAD . 300UJ ug/L
MERCURY 2.0U wug/L
NICKEL . 23300 ug/L
pH 10.2

SELENIUM 600UJ ug/L

SILVER 1500 ug/L



SAMPLE 1D NUMBER: PS2078C-NE PSZO?éC-NH PS2078BC-SE PS2078C-SW PS2078BC-T
SAMPLE TYPE: © TRIP BLANK

L2224 13 VOLAIILES RERXNN

XYLENE (total) 50U ug/kg 710 ug/kg . 56U ug/kg 56U ug/kg 5U ug/L

1,1,1-TRICHLORETHANE 50U wug/kg 70 ug/kg - 56U ug/kg 56U ug/kg 50 wug/L

1,1,2-TRICHLORO-1,2,2- TRIFLUORCE THANE . 50UJ ug/kg 710J ug/kg 56UJ ug/kg - 56UJ ug/kg 50 ug/L

1,1,2-TRICHLOROE THANE ’ . 50U  ug/kg 710 ug/kg 56U ug/kg 56U ug/kg 5U ug/L

1, 1-DICHLOROETHENE 50U wug/kg 710 ug/kg 56U ug/kg 56U ug/kg S5U ug/L

2-BUTANONE . 100U wug/kg 1400 ug/kg 110U ug/kg 110U  ug/kg 10U ug/L

4 -METHYL-2-PENTANONE 100U wug/kg 140U ug/kg 110U ug/kg 110U ug/kg 10U ug/L

ACETONE 100U ug/kg 140U ug/kg 110U  ug/kg 1100 ug/kg 10UJ ug/L

BENZENE SOU ug/kg 71U ug/kg 56U ug/kg 56U ug/kg 5U wug/L :

CARBON DISULFIDE 50U ug/kg 71U ug/kg- 56U ug/kg 56U ug/kg SUJ ug/L .

CARBON TETRACHLORIDE S0V ug/kg 71U  ug/kg 56U ug/kg 56U ug/kg 5U wug/L

CHLOROBENZENE : S0U ug/skg 710 ug/kg 56U ug/kg 56U ug/kg 5U wug/L

ETHYL ACETATE ) 500 ug/kg J1U  ug/kg 56U ug/kg 56U ug/kg 5U ug/L -

ETHYL ETHER - 500 ug/kg 71U ug/kg 56U wug/kg 56U ug/kg 5U ug/L

ETHYLBENZENE S0U ug/kg 710 ug/kg - 56U ug/kg 56U ug/kg 3J wug/L

METHYLENE CHLORIDE _ 300 ug/kg 71U ug/kg 56U ug/kg 40U ug/kg 5U  ug/L

TETRACHLOROETHENE ) ‘180 ug/kg 71U ug/kg 56U ug/kg 370 ug/kg 50 ug/L

TOLUENE 50U wug/kg 710 ug/kg 56U ug/kg 56U wg/kg 5U ug/L ‘

TRICHLORETHENE 50U wug/kg 710 ug/kg 56U ug/kg 56U ug/kg S5U ug/L |

TR1CHLOROF LUOROME THANE 50Ud ug/kg 71UJ ug/kg S6UJ ug/kg 56UJ ug/kg 5U ug/L ‘
|

*RAKEE SEMI-VOLATILES ***%xs

1,2,4-TRICHLOROBENZENE 33000 ug/kg 4700U ug/kg 3700Ud ug/kg 3700U ug/kg
1,2-DICHLOROBENZENE 33000 ug/kg 4700U ug/kg . 3700U ug/kg 37000 ug/kg
1,4-DICHLOROBENZENE 33000 ug/kg 4700U ug/kg 37000 ugs/kg - 3700V wug/kg
2,4-DINITROTOLUENE 3300Us ug/kg 4700U ug/kg 3700uJ ug/kg 3700UJ ug/kg
2-N1TROPROPANE 33000 ug/kg 4700U ug/kg  3700U ug/kg 3700U ug/kg
ACENAPHTHENE 3300UJ ug/kg 4700U ug/kg 3700UJ ug/kg 3700UJ ug/kg
CYCLOHEXANONE 33000 ug/kg 4700U ug/kg - 3700V ug/kg 3700U ug/kg
N-NITROSO-DI-N-PROPYLAMINE 3300U ug/kg 47000 ug/kg 37000 ug/kg 3700U ug/kg
PYRENE -3300U ug/kg 4700U ug/kg 3700U. ug/kg 3700V ug/kg
PYRIDINE 3300UJ ug/kg 470004 ug/kg 370004 ug/kg 37000J ug/kg

*AREAN Al COHOLS *rrsak

2-ETHOXYETHANOL 500U mg/kg 500U mg/kg 500U mg/kg 500U mg/kg

1SOBUTANOL 10U mg/kg 10U mg/kg 10U mg/kg 10U mg/kg
METHANOL 10U mg/kg 100 mg/kg = 10U mg/kg 10U mg/kg

N-BUTYL ALCOHOL ' 100 mg/kg 100 mg/kg 10U mg/kg 10U ma/kg



.
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SAMPLE 1D NUMBER: » PS2078C-NE PS2078C-N¥ = PS207BC-SE PS2078BC-SW PS2078C-1
SAMPLE TYPE: TRIP BLANK

L2223 INORGANICS whkhkhA

ARSENIC 39.6U4 mg/kg 60.6UJ mg/kg 44.4UJ mg/kg 43.5UJ mg/kg
BARIUM 46.54 mg/kg 1200 mg/kg 86.74 mg/kg 76.10 mg/kg
BORON 1519 mg/kg 1380 mg/kg 131U mg/kg 97.80 mg/kg -
CADMIUM 46.54 mg/kg 53.04 mg/kg 84.4J mg/kg 47.80 mg/kg
CALCIUM

CHROMIUM 9.9%Y mg/kg 48.54 mg/kog 68.9) mg/kg 1304 mg/kg
LEAD 29.7Us mg/kg 45.5UJ mgskg 33.3UJ mg/kg 32.6UJ mg/kg
MAGNESIUM 7190 mg/kg 19800 mgs/kg 11900 mg/kg 10700 mg/kg
MERCURY ; 0.90J mg/kg 5.5J mg/kg 1.1UJ mg/kg 1.1UJ ma/kg
NICKEL 19.8U mg/kg 30.3U mg/kg 22.2U mg/kg 21.7V mg/kg
POTASSIUM 98000 ug/kg 15400 mg/kg 11700 mg/kg 10900 mg/kg
SELENIUM 59.4UJ mg/kg 90.9U4 mg/kg 66.7UJ mg/kg 65.2uJ mg/kg
SILVER 5.9UJ ‘mg/kg 27.3U mg/kg 6.7UJ mg/kg 10.9U mg/kg
SODIUM ' ) . 35200 mg/kg 54200 maskg 40200 mg/kg 38100 mg/kg

#xanss MISCELLANEQUS Wrasns

AMMONIA _ 254 mg/kg 464 mgskg 42J mg/kg 584 mg/kg

ATTERBERG - L1QUID LIMIY 77 85 85 84

ATTERBERG - PLASTIC INDEX 32 20 40 22

ATTERBERG - PLASTIC LIMIT 45 65 45 52

BULK DENSITY (DRIED SOLIDS) 0.82 g/cc 0.88 g/cc 0.86 g/cc 0.81 g/cc

CYANIDE - AMENABLE

CYANIDE - TOTAL 0.34) mg/kg 0.52J mg/kg 1.3 mg/kg 0.38J0 mg/kg

GROSS ALPHA 19 +/- 4J pCi/g 13 +/- 3J pCi/g 19 +/- 44 pCi/g 16 +/- 44 pCi/g

GROSS BETA 16 +/- 3J pCisg 14 +/- 4J pCi/g 16 +/- 4J pCisg 12 +/- 4J pCi/g

MOISTURE - GRAVIMETRIC 89.9 % 93.4 b4 91.0 % 90.8

MOISTURE - KARL FISHER 42 4 53 X YA 1 51 X

pH 9.2 9.1 9.2 9.2

SPECIFIC GRAVITY ) 1.0 1.0 1.0 1.0

SWELL TEST 60 X 60 % 70 % 60 X

TOC (Total Organic Carbon) 88004 mg/kg 5500 mg/kg 83004 mg/kg 6800J mg/kg
i 2232223 AST" LEAC" whkhkR

CHLORIDE . 2204 mg/L 3000 mg/L 2000 mg/L 2104 mg/L

NITRATE . 70 mg/L .50 mo/L 74 mg/L 70 mg/L

PERCENT RECOVERY OF SOLIDS 9.3 % 13.7 % 9.5 % 9.3 %

PHOSPHORUS, TOTAL (AS P) . 1.7 mg/L 3.9 mg/L 1.5 mg/L 1.4 mg/L

SULFATE 37 ma/L 90 ma/L 34 mg/L 33  mg/L

TDS (Total Dissolved Solids) 760 mg/L 670 mg/L 770 mg/L 7508 mg/L




—

SAMPLE 1D NUMBER:
SAMPLE TYPE:

*kkdk® TCLP LEACH Wl dewr ke

ARSENIC
BARIUM
CADMIUM
CHROMIUM
LEAD
MERCURY
N1CKEL
pH
SELENIUM
SILVER

.

PS207BC-NE PS2078C-NW PS207BC-SE PS207BC-SW ‘PS2078C-7T

TRIP BLANK
1344 ug/L 1410 ug/L 1224 ug/L 1810 ug/L
33404 ug/L 26604 ug/L 3190 ug/L 3690J ug/L
1534 ug/L 143 ug/L 1330 ug/L 1144 ug/L -

50.0 ug/L 11.0  wug/L 19.0 ug/L 54.0 wug/L
30.0UJ ug/L 30.0UJ ug/L 30.0UJ ug/L - 30.0UJ ug/L

0.2U wug/L- 0.2U0 wug/L . 0.2U0 wug/L 0.2U0 ug/L
28  ug/L 20.0U ug/L 20.0U ug/L 20.00 ug/L
5.5 4.9 6.1 5.8
60.004 ug/L 60.0UJ ug/L 60.0UJ ug/L 60.0UJ ug/L
6.0UJ wug/L 6.0UJ ug/L 6.0UJ ug/L . 6.0UJ ug/L




SAMPLE ID NUMBER: . PS2078N-NE PS207BN-NW PS207BN-SE PS2078N-SW PS207BN-T
SAMPLE TYPE: TRIP BLANK

wwkknr VOLATILES LA 2 S 2 0

1,1,1-TRICHLORETHANE 21UJ ug/kg 22U ug/kg - 18UJ ug/kg 21U ug/kg 5U ug/L
1,1,2-TRICHLORO-1,2,2- TR1FLUOROETHANE 21Ud ug/kg 22U ug/kg 18U4 ug/kg 21UJ ug/kg 5Ud ug/L
1,1,2- TRICHLOROETHANE 21UJ ug/kg 22UJ ug/kg 18UJ ug/kg 21U  ug/kg SU  ug/L
1, 1-DICHLOROETHENE h 21UJ ug/kg 22U ug/kg 18UJ ug/kg 21U ug/kg SU  ug/L
2-BUTANONE - 42UJ ug/kg 43U ug/kg 36UJ ug/kg 42U ug/kg 100 wug/L
4-METHYL -2-PENTANONE : 42UJ ug/kg 43U ugskg 36UJ) ug/kg 42UJ ug/kg 10U wug/L
ACETONE 42VJ ug/kg 43UJ ug/kg 36U ug/kg 42UJ ug/kg U ug/L
BENZENE . 21UJ ug/kg 22U ug/kg 18UJ ug/kg 21U ug/kg 5U wug/L
CARBON DISULFIDE ) 21UJ ug/kg 22UJ ug/kg 18UJ ug/kg 21UJ ug/kg SU  ug/L
CARBON TETRACHLORIDE : 21UJ ug/kg 22U ug/kg 18UJ ug/kg 21U ug/kg 5U wug/L
CHLOROBENZENE 2104 ug/kg 22U ug/kg 18UJ ug/kg - 210J ug/kg SU ug/L
ETHYL ACETATE . 21U ug/kg 22U ug/kg 180 ug/kg 21U ug/kg 5U ug/L
ETHYL ETHER 21UJ ug/kg 22UJ ug/kg 18UJ ug/kg 21UJ ug/kg 5U wug/L
ETHYLBENZENE 21UJ ug/kg 22U ug/kg 18UJ ug/kg 21UJ ug/kg 50 ug/L
METHYLENE CHLORIDE 21UJ ug/kg 22U ug/kg 1804 ug/kg - 21 ug/kg SU ug/L
TETRACHLOROE THENE 210J ug/kg 22U ug/kg 18UJ ug/kg 2104 ug/kg SU wug/L
TOLUENE 2104 ug/kg 22U ug/kg 18UJ ug/kg 21UJ ug/kg SU wug/tL
TRICHLORE THENE ) 21UJ ug/kg . 22U ug/kg 18UJ ug/kg 21U ug/kg 50 ug/L
TR1CHLOROFLUORGMETHANE 21UJ ug/kg 22UJ ug/kg 18UJ ug/kg 21UJ ug/kg 5U ug/L
XYLENE (total) 21UJ ug/kg 22U ug/kg 18uJ ug/kg 21U0J ug/kg 5U ug/L

*wurak SEM[-VOLATILES **wwas

1,2,4-TRICHLOROBENZENE 1400U ‘'ug/kg 14000 ugskg 1200U ug/kg 14000 ug/kg
1,2-DICHLOROBENZENE . 1400V ug/kg 14000 ug/kg 1200U ug/kg 1400U ug/kg
1,4-DICHLOROBENZENE 1400U ug/kg 1400V ug/kg 12004 ug/kg 164000 ug/kg
2,4-DINITROTOLUENE 1400V ug/kg 1400V ug/kg 1200U ug/kg 1400V ug/kg
2-N1TROPROPANE 1400V ug/kg 1400U ug/kg 1200U ug/kg 1400V ug/kg
ACENAPHTHENE . 14000 ug/kg 1400U ug/kg 1200V ug/kg 1400U ug/kg
CYCLOHEXANONE 1400V  ug/kg 14000 ug/kg 1200U. ug/kg 14000 ug/kg
N-NITROSO-DI-N-PROPYLAMINE : 1400U ug/kg 1400V ug/kg 12000 ug/kg " 1400U ug/kg
PYRENE © 1400V ug/kg 14000 ug/kg 1200U ug/kg 1400U ug/kg

PYRIDINE 1400UJ ug/kg 1400UJ ug/kg 1200UJ ug/kg 1400UJ ug/kg
| kAR AR ALCOHKOLS *awwsw ’ :

2-ETHROXYETHANOL 500U mg/kg 500U mg/kg 500U mg/kg 500U mg/kg
1SOBUTANOL 100 my/kg 10U mg/kg 10U mg/kg 10U mg/kg
METHANOL 100 mg/kg 10U mg/kg 10U mg/kg 10U mg/kg

N-BUTYL ALCOKOL 10U mg/kg 10U mg/kg 100 mg/kg 10U mg/kg
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SAMPLE 1D NUMBER: PS207BN-NE PS2078N-NW PS2078N-SE PS207BN-SW PS207BN-T
SAMPLE TYPE: ' TRIP BLANK

*hAARN INORGAN‘CS whkdhdk

ARSENIC 16.7UJ mg/kg 17.2uJ mg/kg 14.2U) mg/kg 16.5UJ mg/kg

BARIUM 89.14 mg/kg 1119 mg/kg 1050 mg/kg 1160 mg/kg
. BORON 18.0U mg/kg  14.2U mg/kg  13.5U mg/kg  12.8J mg/kg -
CADMIUM 6.7 mg/kg 6.94 mg/kg 8.5 mg/kg 12.80 mg/kg

CALCIUM .

CHROMIUM 7.9 mg/kg 31.90 mg/kg 33.3J mg/kg 19.8J mg/kg
LEAD . : 13.80 mg/kg 14.29 mg/kg 21.3) mg/kg 14.04 mg/kg
MAGNESIUM 3270 mg/kg 3940 mg/kg 3850 mg/kg 4160 mg/kg
MERCURY ’ . 0.8) mg/kg 0.74 mg/kg 0.3UJ mg/kg 0.4UJ mg/kg
NICKEL 8.4U mg/kg 9.5 mg/kg 7.3 mg/kg 8.2U mg/kg
POTASSIUM 12600 mg/kg = 1350U mg/kg 1550U mg/kg 13500 mg/kg
SELENIUM \ - 25.1UJ mg/kg 25.9U4 mg/kg 21.3UJ mg/kg 24.7UJ mg/kg
SILVER 2.50J mg/kg 2.6U) mg/kg 2.1Ud ma/kg 2.5UJ mg/kg
SOD UM 18300 mg/kg 1990U mg/kg 1640U mg/kg 1850V mg/kg

wxxwa® MISCELLANEQUS ***we*

AMMONIA 204 mg/kg 234 mg/kg 35 mg/kg 9.84 mg/kg
ATTERBERG - LIQUID LINIT 73 : 75 71 72 .
ATTERBERG - PLASTIC INDEX . 40 40 34 35
ATTERBERG - PLASTIC LIMIT -33 35 37 37
BULK DENSITY (DRIED SOLIDS) 0.84 g/cc 0.87 0.88 g/cc 0.90 g/cc
CYANIDE - AMENABLE .
CYANIDE - TOTAL . 0.25UJ mg/kg 0.25UJ mg/kg 0.25UJ mg/kg 0.25UJ mg/kg
‘GROSS ALPHA 9.4+-3.7J pCi/g 5.2+-3.0J pCi/g 11+-4J pCisg 10 +/- 4J pCi/g
GROSS BETA S.4+-3.4J pCi/g 5.1+-3,2J pCi/g 8.8+-3.8J pCi/g 9.8+-3.5J pCi/g
MOISTURE - GRAVIMETRIC 76.1 * 76.8 % 71.8 % .7 %
MOISTURE - KARL FISHER 23.5 % 25.3 % 25.7 % 27.9 %
pH 7.7 7.7 7.6 7.6
SPECIFIC GRAVITY 1.2 1.2 1.2 1.2
SWELL TEST 0 %X 10 % 10 % 10 X%
TOC (Total Organic Carbon) 33004 mg/kg 32004 mg/kg 3400 mg/kg 30004 mg/kg
L1431 23 Ast" LEAC“ (23232
CHLORIDE 13 mg/L 43 mg/L 8J mg/L 24 mg/L
NITRATE ' 8.7 mg/L 1.7 mg/L 9.8 mg/L 7.0 mg/L
PERCENT RECOVERY OF SOLIDS . 18.2 b4 16.6 % 25.8 % 22.4 X
PHOSPHORUS, TOTAL (AS P) 0.05L mg/L 0.01L mg/L 0.04L mg/L 0.02L mg/L
SULFATE 160 mg/t 160 mg/L 150 mg/L 150 mg/L

TDS (Total Dissolved Solids) 200 mg/L 220 mg/L 180 mg/L 160  mg/L
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SAMPLE 1D NUMBER: ' PS207BN-NE PS207BN-NW PS207BN-SE PS207BN-SW PS207BN-T
SAMPLE TYPE: . - TRIP BLANK

AR RER TCLP LEACH *%%w&a

ARSENIC : R wug/L R R R
BARIUM 10904 ug/L 1210 ug/L 10604 ug/L 12004 ug/L
CADMIUM 54.0 ug/L 67.0J0 ug/L - 1044  ug/L 67.0J "ug/L
CHROMIUM 18.0 ug/L 10.0  wug/L 57.0 ug/L  10.00 wg/L
LEAD . . 30.0U4 ug/L 30.0UJ ug/L 30.0UJ ug/L 30.0UJ ug/L
MERCURY 0.20 ug/L 0.2U0 wuog/L ‘0.20 ug/L 0.2U wug/L -
NICKEL : 20.00 wg/L 28.0  wug/L 20.0  wug/L 56.0 = ug/L
pH : 5.7 5.9 5.7 5.9
SELENIUM . . 60.0UJ ug/L 60.0UJ ug/L 60.0UJ ug/L 60.0UJ ug/L
7.0U0 wug/L 6.0U) ug/t

SILVER 6.0UJ ug/L 6.0UJ ug/L
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SAMPLE 1D NUMBER: PS2078S-B PS2078S-F PS2078S-NE PS207BS-NW PS2078S-NW-D'  PS2078S-SE
SAMPLE TYPE: : - RINSATE BLANK  FIELD BLANK DUPLICATE

LA 22 3 24 VOLATILES kA2 2 4 2 g

1,1,1-TRICHLORETHANE 5U- ug/L 50 wug/t | 42U  ug/kg 62U ug/kg 62U ug/kg 45U ug/kg
1,1,2-TRICHLORO-1,2,2-TR1FLUCROETHANE ' S5UJ ug/L 5UJ ug/L 42U ug/kg 62UJ ug/kg 62UJ ug/kg 45U ug/kg
1,1,2- TRICHLORCETHANE S5U  ug/L S5U ug/L 420 ug/kg 62U ug/kg 62U ug/kg 45U ug/kg
1,1-DICHLOROETHENE © 55U ug/L 5U ug/L 42U ug/kg 62U ug/kg 62U ug/kg 450 ug/kg
2-BUTANONE 10U ug/L 10U ug/L 83U wug/kg 1200 ug/kg 1200 ug/kg 91U ug/kg
4-METHYL -2-PENTANONE 10U wug/L 100 ug/L 83U ug/kg 120U ug/kg 20U ug/kg 921U  ug/kg
ACETONE 17U ug/L 10U ug/L 83UJ ug/kg 120U  ug/kg 120U ug/kg 91UJ ug/kg
BENZENE : S50 ug/L 5U ug/L 42U ug/kg 62U ug/kg 62U ug/kg 45U ug/kg
CARBON DISULFIDE 50 ug/L SU  ug/L 42U ug/kg 62U ug/kg 620 ug/kg 45U ug/kg
"CARBON TETRACHLORIDE 5U ug/L ,5U ug/L 42U ug/kg 62U ug/kg 62U ug/kg 45U ug/kg
CHLOROBENZENE 5U ug/L SU  ug/L 42U ug/kg 62U ug/kg 62U ug/kg 45U ug/kg
ETHYL ACETATE : - 5U ug/L 50 ug/L 42U ‘ug/kg 62U ug/kg 62U ug/kg 450 ug/kg
ETHYL ETHER “SU  ug/L 5U ug/L 42U ug/kg 62U ug/kg 62U ug/kg 450 ug/kg
ETHYLBENZENE SU  ug/L 5U ug/L 42U ug/kg 62U ug/kg 62U ug/kg 45U ug/kg
METHYLENE CHLORIDE - 50 ug/L 5U -ug/L 28U ug/kg 62U ug/kg 62U ug/kg 28U ug/kg
TETRACHLOROE THENE 50 ug/L 5U ug/L 460  ug/kg 210 ug/kg 260  ug/kg 230 ug/kg
TOLUENE : S5U  ug/L 5U ug/L 42U ug/kg 62U ug/kg 62U ug/kg 45U ug/kg
TRICHLORETHENE . SU  ug/L SU ug/L 57 ug/kg’ 47J) ug/kg 62U ug/kg 48 -ug/kg
TR1ICHLOROFLUOROME THANE SUJ ug/L SuJ ug/L 42U ug/kg 62UJ ug/kg 62UJ ug/kg 45U ug/kg
XYLENE (total) : 5U ug/L SU  ug/L 42U ug/kg 62U ug/kg 62U ug/kg 450 ug/kg

#xuaxn SEMI-VOLATILES ******

,2,6-TR1CFLOROBENZENE . 10V ug/L 10UJ ug/t 27000 ug/kg 4100U ug/kg 4100U ug/kg 3000U ug/kg

3
1,2-DICHLOROBENZENE 10U ug/L 10Ud ug/L 2700U - ug/kg 4100U ug/kg 4100U ug/kg 3000U ug/kg
1,4-DICHLOROBENZENE 10U ug/L 10Ud ug/L 2700V ug/kg 4100V ug/kg 41000 ug/Kg 3000U ug/kg
2,4-DINITROTOLUENE 10U ug/L 10UJ ug/L 27000 ug/kg 4100U ug/kg 4100U ug/kg 3000U ug/kg
2-NITROPROPANE 10U  ug/L 10UJ ug/L 2700V ug/kg 41000 ug/kg 4100V ug/kg 3000U ug/kg
ACENAPHTHENE 100 ug/L 1004 ug/L 2700V ug/kg 4100V ug/kg 4100U ug/kg 30000 ug/kg
CYCLOHEXANONE 10U ug/L 10UJ ug/L 2700U ug/kg 4100V  ug/kg 4100U ug/kg 3000U ug/kg
N-NITROSO-DI-N-PROPYLAMINE . - 10U ug/L 10UJ ug/L 27000 ug/kg 4100V ug/kg 4100V  ug/kg 3000U wug/kg
PYRENE 10UJ ug/L 1004 ug/L 27000 ug/kg 4100V ug/kg 4100U ug/kg 30000 ug/kg
PYRIDINE 10UJ ug/L 10UJ ug/L 2700UJ ug/kg 4100UJ ug/kg 4100UJ ug/kg 3000UJ ug/kg

*AAAAN Al COHOLS **whns

2-ETHOXYETHANOL 50U mg/L S0U mg/L 500U mg/kg 500U mg/kg 500UJ mg/kg 500U mg/kg
1SOBUTANOL W mg/L W mg/L 100 mg/kg 10U mg/kg 100 mg/kg 10U mg/kg
ME THANOL : U mg/L U mg/L 10U mg/kg 10U mg/kg 10U mg/kg 10U mg/kg

N-BUTYL ALCOHOL W mg/L W mg/L 100 mg/kg 10U mg/kg 10U mg/kg 10U mg/kg




. v .

SAMPLE 1D NUMBER: ) PS2078S-8 PS2078S-F PS2078S-NE PS207BS-NW PS207BS-NW-D PS2078S-SE
SAMPLE TYPE: RINSATE BLANK  FIELD BLANK DUPLICATE

wkhhk INORGANICS ®Rvr*s

ARSENIC 40U ug/L 40.0U ug/L 34.2UJ mg/kg 50.6UJ mg/kg 59.70 mg/kg 37.0UJ mg/kg
BARIUM ) 3.00 ug/L 3.00 ug/L 80.3J mg/kg 126 mg/kg 1340 mg/kg 1334 mg/kg
BORON 13.0U0 ug/L 11.0U ug/L 3364. mg/kg 106U mg/kg - 112U mg/kg 77.80 mg/kg
CADMIUM 5.0U0 ug/L 5.0U0 ug/L 26.54 mg/kg 30.4J mg/kg 28.64 mg/kg 7.4 mg/kg
CALCIUM 20.00 wug/L 20.0U ug/L .

CHROMIUM ' : 10.0UJ ug/L . 10.0UJ ug/L . 41.90 mg/kg 51.9J mg/kg 45.54 mg/kg 25.9J mg/kg
LEAD 30.0U wug/L 30.0U ug/L . 25.6UJ mg/kg 38.0UJ mg/kg 61.04 mg/kg 27.8UJ) mg/kg
MAGNES UM . ) 20.0U ug/L 20.0U ug/L 10200 mg/kg 13800 mg/kg 15200 mg/kg 5140 mg/kg
MERCURY 0.2U ug/L 0.2U wug/L 0.9u) mg/kg 1.0UJ mg/kg 5.04 wmg/kg 1.0UJ mg/kg
NICKEL 20.0U ug/L 20.0U ug/L 17.1U mg/kg 25.3U mg/kg 26.0U mg/kg 18.50 mg/kg
POTASSIUM -6730 ug/L 479U ug/L 8910 mgs/kg "~ 12100U mg/kg 129000 mg/kg 55800 mg/kg
SELENTUM 300U ug/L 60.0U ug/L 51.3UJ ma/kg 75.9UJ mg/kg 77.9U4 mg/kg 55.6UJ4 mg/kg
SILVER : 6.0U0 ug/L 6.0U0 wug/L . 5.10J mg/kg 26.6U0 mg/kg 40.3U mg/kg 5.6UJ mg/kg
SODI1UM 581U ug/L 4310 ug/L .30000 mg/kg 42100 mg/kg 44600 mg/kg 4080U mg/kg

*wrakd MISCELLANEQUS **##**

AMMONIA : 10U mg/kg 174 ma/kg 224 mg/kg 344 mg/kg
ATTERBERG - LIQUID LIMIT

ATTERBERG - PLASTIC INDEX

ATTERBERG - PLASTIC LIMIT

BULK DENSITY (DRIED SOLIDS)

CYANIDE - AMENABLE

CYANIDE - TOTAL 0.005UJ mg/L - 0.005UJ4 mg/L 0.72) mg/kg 4.1 mg/kg 0.894 mg/kg 0.550 mg/kg
GROSS ALPHA 3uJ pCi/L 304 pCi/L 61 +/- B84 pCi/g 32 +/- 64 pCI/G 31 +/- 6J pCi/g 37 +/- 64 pCi/g
GROSS BETA 6Ud pCi/L 6UJ pCifL 47 +/- 6J pCi/g 26 +/- 4J PCI/G 22 +/- 5J pCi/g 22 +/- &4 pCi/g
MOISTURE - GRAVIMETRIC - 88.3 % 92.1 % 92.3 % 89.2 %
MOISTURE - KARL FISHER : W3 % S0 % 39 %
pH : 9.1 9.1 9.1 9.1
SPECIFIC GRAVITY : 1.1 1.0 1.1
SWELL TEST
TOC (Total Organic Carbon) 92004 mg/kg 110004 mg/kg 68004 mg/kg 84004 mg/kg
223404 AST" LEAC“ *hkhkk -~
CHLORIDE ] . 200U mg/L 200U mg/L 200U mg/L 200U mg/L
NITRATE 89 mg/L 77 mg/t 89 mg/L 86 mg/L
PERCENT RECOVERY OF SOL1DS 8.6 X 6.4 % 9.0 % 8.2 %
PHOSPHORUS, TOTAL (AS P) ‘ 1.7 mg/L 0.09 mosL 0.61 mg/L 1.4 mg/L
SULFATE ' : 30 mg/L 40 mg/L 36 mg/L 31 mg/L

T0S (Total Dissolved Solids) 760 mg/L 790 mg/L 760 mg/L 770  mg/L
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SAMPLE 1D NUMBER: . Ps2078S-8 PS207BS-F PS207BS-NE PS207BS-NW PS2078S-NW-D PS2078S-SE
SAMPLE TYPE: RINSATE BLANK  FIELD BLANK " DUPLICATE

*hkwkt TCIP | EACH RERKNER

ARSENIC : R R 1984 ug/L 233J ug/L 2334 ug/L 1944 uwg/L
BARIUM . 33.04 ug/L 30.04 wug/L - 18704 ug/L 17100 ug/L 27704 ug/L 18104 wug/L
CADMIUM . 5.00 wug/L 5.00 ug/L 29.0  ug/L 20.0 wug/L ©  19.0 wug/L 32.0  wug/L
CHROMIUM . 10.0U ug/L 10.0U ug/L 56.0 ug/L 39.0 ug/L 43.0  ug/L 43.0  ug/L
LEAD 30.0UJ ug/L 30.0UJ ug/L 30.0UJ ug/L 30.0UJ ug/L 30.0UJ ug/L 30.0UJ ug/L
MERCURY 0.2U wug/L 0.2U wug/L 0.2U ug/t 0.2U wug/L 0.2U0 ug/L 0.20 wug/L
NICKEL 20.0U ug/L 20.0U ug/L 20.0U ug/L 20.0U wug/L 20.0U wug/L 20.0U ug/L
pH ) ) 5.8 4.3 5.9 5.6 5.4 5.7
SELENIUM 60.0UJ ug/L 60.0UJ ua/L 60.0UJ ug/L 60.0UJ ug/L 60.0UJ ug/L 60.0UJ ug/L
SILVER - 6.0UJ ug/L 6.0UJ

ug/L 6.0yJ ug/L 6.0UJ ug/L 6.0UJ ug/L 6.0UJ ug/L




SAMPLE 1D NUMBER: PS207BS-SW PS2078S-T N
SAMPLE TYPE: ] TRIP BLANK

wakkd® VOLATILES AHREAR

1,1, 1- TRICHLORETHANE 45U ug/kg 5U  ug/L
1,1,2-TRICHLORO-1,2,2-TRIFLUOROE THANE 4543 ug/kg SUd ug/L
1,1,2-TRICHLOROETHANE 45U ug/kg SU  ug/t
1,1-DICHLOROE THENE ) 45U ug/kg SU ug/L
2-BUTANONE - 91U ug/kg 10U ug/L
4L-METHYL-2-PENTANONE 91U ug/kg 10U ug/L
ACETONE . 91U ug/kg 15U ug/L
BENZENE 45U ug/kg SU  ug/L
CARBON DISULFIDE 450 ug/kg 5U ug/L
CARBON TETRACHLORIDE 45U  ug/kg 5U ug/L
CHLOROBENZENE 45U ug/kg 50 wug/L
ETHYL ACETATE 45U ug/kg S5U ug/L
ETHYL ETHER 454  ug/kg SU  ug/L
ETHYLBENZENE 45U ug/kg 50 ug/L
METHYLENE CHLORIDE . 45U ug/kg 5U ug/L
TETRACHLOROE THENE ‘324 ug/kg SU ug/L
TOLUENE ] 45U ug/kg SU  ug/L
TRICHLORETHENE 45U ug/kg SU ug/L
,TRICHLOROFLUORONETHANE . 45UJ ug/kg 5U ug/L
XYLENE (total) 45U ug/kg 9 ug/L

*RANAA GEM] -VOLATILES **¥*w*

1,2,6-TRICHLOROBENZENE 3000U ug/kg
1,2-DICHLOROBENZENE 3000U wug/kg
1,4-DICHLOROBENZENE ' 3000U ug/kg
2,4-DINITROTOLUENE 3000U ug/kg
2-N1TROPROPANE 30000 ug/kg
ACENAPHTHENE 3000U ug/kg
CYCLOHEXANONE . 3000V ug/kg
N-N1TROSO-DI-N-PROPYLAMINE 3000V ug/kg
PYRENE . 3000U ug/kg
PYRIDINE 3000UJ ug/kg

hhkhhd A COHOLS R*®wkx

2-ETHOXYETHANOL 500U mg/kg
1SOBUTANOL 100 mg/kg
METHANOL 10U mg/kg

N-BUTYL ALCOHOL 10U mg/kg




SAMPLE ID NUMBER: : PS2078S-SW PS2078S-T
SAMPLE TYPE: TRIP BLANK

wanxik [NORGANICS ***wa#

ARSENIC 36.0UJ mg/kg

BARIUM 62.20 mg/kg
BORON 349J mg/kg
CADMIUM 20.7) mg/kg
CALCIUM :
CHROMIUM ' 25.2d mg/kg
LEAD - 27.0UJ mg/kg
MAGNESIUM 8170 mg/kg
MERCURY 0.9uJ mg/kg
NICKEL 18.0U0 mg/kg
POTASSIUM ! 8800U mg/kg
SELENIUM 54.1UJ mg/kg
SILVER 5.4UJ mg/kg
SODIUM 31200 mg/kg

sxxuxs ISCELLANEOUS ******

AMMONIA : 214 ma/kg

ATTERBERG - LIQUID LIMIT

ATTERBERG - PLASTIC INDEX

ATTERBERG - PLASTIC LIMIT

BULK DENSITY (DRIED SOLIDS)

CYANIDE - AMENABLE .

CYANIDE - TOTAL 0.46J mg/kg

GROSS ALPHA 31 +/- 64 pCi/g

GROSS BETA 21 +/- &4 pCi/g

MOISTURE - GRAVIMETRIC . 88.9 %

MOISTURE - KARL FISHER - 49 %

pH : 9.1

SPECIFIC GRAVITY : 1.1

SWELL TEST .

TOC (Total Organic Carbon) 78004 mg/kg
whhhkk ASTM LEACH ANNNNN

CHLORIDE 200U ma/L

NITRATE 80 mg/L

PERCENT RECOVERY OF SOLIDS 12.4 %

‘PHOSPHORUS, TOTAL (AS P) 0.3 mg/L

SULFATE 23 mg/L

T0S (Total Dissolved Solids) : 740 mg/L




SAMPLE ID NUMBER: PS207BS-SW PS2078BS-T
SAMPLE TYPE: TRIP BLANK

WhkRA® TCLP LEACH **#*hasn

ARSENIC . 1954 ug/L
BARIUM 16604 ug/L
CADMIUM 21.0  ug/L
CHROMIUM . 23.0  ug/L
LEAD 30.0UJ ug/L
MERCURY 0.2U0 wug/L
NICKEL ’ 20.0U wug/L
pH . . 5.7

SELENIUM’ 60.0UJ ug/L

SILVER i 6.0UJ ug/L




------—------------

SAMPLE 1D NUMBER: . €s-0008 CS-000F Cs-0007 .CS-001 '€s-001D €s-002
SAMPLE TYPE: RINSATE BLANK  FIELD BLANK TRIP BLANK DUPLICATE

L2422 ¢ VOLATILES L2 13223

TRICHLORETHANE SU  ug/L’ 50 wug/L 5U ug/L 264 ug/kg 9J ug/kg " 18U ug/kg

1,1,1-
| 1,1,2-TRICHLORO-1,2,2- TRIFLUOROE THANE 5U ug/L 50 ug/L S0 ug/L 1004 ug/kg 730 ug/kg 450 ug/kg
' 1,1,2-TRICHLOROE THANE 5U ug/L 5U wug/L 50 ug/L 16U ug/kg 7V ug/kg 18U ug/kg
1, 1-DICHLOROE THENE SU  ug/L SU ug/L SU  ug/L 16U ug/kg U ug/kg 18U ug/kg
2-BUTANONE 10U  ug/L 10U ug/L 10U ug/L - 1800 ug/kg 92J ug/kg 87J ug/kg
4-METHYL -2-PENTANONE . 10U ug/L 10U ug/L 10U wug/L 32U ug/kg 15U ug/kg 36U ug/kg
ACETONE i : 10U ug/t 10U ug/L 10U ug/L 32UJ ug/kg 15UJ ug/kg 36UJ ug/kg
‘ BENZENE ' S5U wug/L SU wug/L . SU ug/t 16U ug/kg 7V ug/kg 18U ug/kg
CARBON DISULFIDE SU  ug/L SU  ug/L 5U ug/t 16U ug/kg U ug/kg 18U ug/kg
\ CARBON TETRACHLORIDE 5U ug/L SU  ug/L SU  ug/L 16U ug/kg 7U ug/kg 18U ug/kg
‘ CHLOROBENZENE 5U ug/L SU ug/L SU ug/L 16U ug/kg U ug/kg 18U wug/kg
‘ ETHYL ACETATE : . . 5U ug/t 5U ug/L - 5U ug/L 16U ug/kg 7V ug/kg 18uJ ug/kg
ETHYL ETHER 5U ug/L S5U ug/L 5U ug/L 16U ug/kg U ug/kg 18U ug/kg
ETHYLBENZENE 5U ug/L SU  ug/L SU  ug/L 16U ug/kg U ug/kg 18U ug/kg
METHYLENE CHLORIDE 5U ug/t SU ug/L SU ug/L 16U ug/kg U ug/kg - 18UJ ug/kg
TETRACHLOROETHENE .0 5U wg/L SU ug/L SU ug/L 10004 wug/kg 2804 ug/kg 320 ug/kg
TOLUENE ' . 5U ug/t 50 ug/L SU  ug/L 16U ug/kg 7J ug/kg 18U ug/kg
TRICHLORETHENE - S5U  ug/L 5U ug/L 5U ug/L 16U ug/kg 7V ug/kg 18U ug/kg
TR ICHLOROF LUOROME THANE SU ug/L SU  ug/L 5U ug/L 16U  ug/kg 7V ug/kg 18U ug/kg
XYLENE (total) S5U ug/L S5U ug/L SU  ug/L 550 ug/kg 14U ug/kg 18U ug/kg

*anawh GEMI-VOLATILES *a*wws

1,2,4-TRICHLOROBENZENE 10U ug/it 10U ug/L 1100V ug/kg 490U ug/kg 1200V ug/kg
1,2-DICHLOROBENZENE 10U  ug/L 10U ug/L 11000 ug/kg 490U ug/kg 12000 ug/kg
1,4-DICHLOROBENZENE 10U ug/L 10U ug/L 1100U ug/kg 490U ug/kg 12000 ug/kg
2,4-DINITROTOLUENE R 100 ug/L 10U ug/L 1100V ug/kg 490U ug/kg 1200U ug/kg
2-N1TROPROPANE 1004 ug/L 10UJ ug/L 1100UJ ug/kg 490UJ) ug/kg 1200UJ ug/kg
ACENAPHTHENE 100 ug/L 10U ug/L . 1100V ug/kg 490U  ug/kg 12000 ug/kg
CYCLOHEXANONE 10U ug/L 10U ug/L 1100U ug/kg 490U ug/kg 1200V ug/kg
N-NITROSO-DI-N-PROPYLAMINE 10U ug/L 10U ug/L 11000 ug/kg 490U ug/kg 1200V ug/kg
PYRENE 10UJ ug/L 10UJ ug/L 1100U ug/kg 490UJ ug/kg 1200V ug/kg
PYRIDINE 10UJ ug/L 10UJ ug/L 1100UJ ug/kg 490UJ ug/kg 12000 ug/kg

L2 i 2224 ALCOHOLS 22223

2-ETHOXYETHANOL ) 50U mg/L 500 mg/L 500U . mg/kg 500UJ mg/kg S00U mg/kg
1SOBUTANOL U mg/L U mg/L 10U mg/kg 100 mg/kg 10U mg/kg
METHANOL : U mg/L U mg/L 100 mg/kg - 10U mg/kg 10U mg/kg

N-BUTYL ALCOHOL U mg/L U mg/L 10U mg/kg 10U mg/kg 10U mg/kg




SAMPLE 1D NUMBER: ) Cs-0008 CSs-000F €S-000T CS-001 Cs-0010 Cs-002
SAMPLE TYPE: RINSATE BLANK  FIELD BLANK TRIP BLANK DUPLICATE

kxkdkh | NORGANICS *hkkddk

ARSENIC 40.0U wug/L 40.0U ug/L 21.90 mg/kg 13.54 mg/kg 14.5UJ mg/kg

BARIUM . 3.0U wug/L 3.0 ug/t 2174 mg/kg 94.8J mg/kg 2154 mg/kg

BORON . 41.0  ug/L 99.0  ug/L 687J mg/kg - 4204 mg/kg 12304 mg/kg

CADMIUM 5.0UJ ug/L 5.0UJ ug/L 46604 mg/kg 20104 mg/kg 36904 mg/kg

CALCIUM ’ 280 ug/L 242 ug/L

CHROMIUM 10.0UJ ug/L 10.0Ud ug/L . 26404 mg/kg 11804 mg/kg 31904 mg/kg

LEAD : : 30.0U0 ug/L 30.0U ug/L 1824 mg/kg 83.0J mg/kg 1914 mg/kg

MAGNES UM ’ 20.0U ug/L 20.0U wug/L 242004 mg/kg 104000 mg/kg 233004 mg/kg

MERCURY : 0.2U0J ug/L 0.2UJ ug/L 5.0 mg/kg 5.3J mg/kg 12  mg/kg

NICKEL 20.0UJ ug/L 20.0UJ ug/L 7380 mg/kg 3394 mg/kg 9024 mg/kg

POTASSIUM 1200  ug/L 1730 ug/L ' 623000 mg/kg 287004 mg/kg 67900 mg/kg

SELENIUM 60.0U ug/L 60.0U ug/L ] 194UJ mg/kg 89.7u4 mg/kg .218UJ mg/kg

SILVER 6.0UJ ug/L 6.0UJ ug/L 1564 mg/kg 64.64 mg/kg 1534 mg/kg

SODIUM 14100 ug/L 12104 - ug/L 84000 mg/kg 39200 mg/kg 959004 mg/kg
whhkAN HISCELLANEWS hdkAk

AMMONIA 84 mg/kg 64 mg/kg 28 mg/kg

ATTERBERG - LIQUID LIMIT

ATTERBERG - PLASTIC INDEX

ATTERBERG - PLASTIC LIMIT

BULK DENSITY (DRIED SOLIDS)

CYANIDE - AMENABLE

CYANIDE - TOTAL 0.005UJ mg/L 0.005UJ mg/L < 254 mg/kg 21J mg/kg 1904 mg/kg

GROSS ALPHA . 3u pCi/L 3uU pCi/L . 6600+-700 pCi/g 6300+-700 pCi/g 3400+-400 pCi/g

GROSS BETA 6U pCi/L 66U pCi/L 780+-80 pCi/g 860+-90 pCi/g 540+- 60 pCi/g

MOISTURE - GRAVIMETRIC 69.00 % 33.10 % 72.50 %

MOISTURE - KARL FISHER .

pH - 9.7 9.7 9.8

SPECIFIC GRAVITY : X

SWELL TEST : . .

TOC (Total Organic Carbon) 35000 mg/kg 62000 mg/kg 4600 mg/kg
L2 2232 ) ASTM LEACH AAEARN

CHLORIDE . 160 mg/L 160 mg/L 180 mg/L

NITRATE 410 mg/L 450 mg/L 440 mg/L

PERCENT RECOVERY OF SOLIDS 22.2 % 21.0 X 18.0 %

PHOSPHORUS, TOTAL (AS P) 51  mg/L 52 mg/L 33 mg/L

SULFATE 210 mg/tL 220 mg/L 260 mg/L

TDS (Total Dissolved Sotids) : 4600 mg/L 4800 mg/L 5000 mg/L




SAMPLE 1D NUMBER:
SAMPLE TYPE:

1224134 TCLP LEACH b2 s ) 82

ARSENIC
BARIUM

" CADMIUM
CHROMIUM
LEAD
MERCURY
NICKEL
pH
SELENIUM
SILVER

Cs-0008B

RINSATE BLANK

CS-000F

FIELD BLANK

€s-0007
TRIP BLANK

€s-0010
DUPLICATE

ug/L

ug/L
ug/L

ug/L

ug/L

ug/L
ug/L

R
64.04

10.0UJ

30.0U
0.2u

20.0uJ

60.0UJ
6.00

ug/L

ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

2244
5304
148004
2144
30.0u
0.2u
70104

60.0UJ
6.0U

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

2824
369U
17400
3264
30.0u
0.2v
69904

60.0UJ
11.0

ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

2434

259004
4854
30.0V
0.9
83004

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

60.0UJ ug/L

10.0

ug/L

—
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SAMPLE 1D NUMBER: Cs-003
SAMPLE TYPE: :

.ﬁiiiit VOLATILES Rhkh ARk

1,1, 1-TRICHLORETHANE 29 ug/kg
1,‘I,2-TRlCHL0R0-1,Z,Z-TRlVFLUOROETHANE : 1504 ug/kg
1,1,2-TRICHLOROETHANE 16U  ug/kg
1, 1-DICHLOROETHENE 16U ug/kg
2-BUTANONE ' 1304 ug/kg
4-METHYL-2-PENTANONE : 31U ug/kg
ACETONE 31UJ ug/kg
BENZENE , 160 ug/kg
CARBON DISULFIDE 16U ug/kg
CARBON TETRACHLORIDE 16U ug/kg
CHLOROBENZENE o 16U ug/kg
ETHYL ACETATE 16UJ ug/kg
ETHYL ETHER - 16U ug/kg
ETHYLBENZENE 16U ug/kg
METHYLENE CHLORIDE 160 ug/kg
TETRACHLOROETHENE 8304 wug/kg
TOLUENE . 16U  ug/kg
TRICHLORETHENE 16U  ug/kg
TR1CHLOROFLUOROME THANE 1604 ug/kg
XYLENE (total) 49U  ug/kg

#akihs GEM]-VOLATILES *#*##%

1,2,4-TRICHLOROBENZENE 1000U ug/kg
1,2-DICHLOROBENZENE 1000U ug/kg
1,4-DICHLOROBENZENE . 10000 ug/kg
2,4-DINITROTOLUENE 1000U wug/kg
2-NITROPROPANE 1000UJ ug/kg
ACENAPHTHENE : 1000V  ug/kg
CYCLOHEXANONE : 1000V ug/kg
- N-NITROSO-DI-N-PROPYLAMINE 1000V ug/kg
PYRENE 1000U ug/kg
PYRIDINE . 1000UJ ug/kg

RhkRRAK ALCO“OLS L2231 3

2-ETHOXYETHANOL 500U mg/kg
1SOBUTANOL ) 10U mg/kg
METHANOL 10U mg/kg

N-BUTYL ALCOHOL 10U mg/kg




SAMPLE 1D NUMBER:
SAMPLE TYPE:

*awkh® [NORGANI cs Ahuhnk

ARSENIC
BARIUM
BORON
CADMIUM
CALCIUM
CHROMIUM
LEAD
MAGNES UM
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM

wxsssr MISCELLANEQUS *a#wes

AMMONIA

ATTERBERG - LIQUID LIMIT
ATTERBERG - PLASTIC INDEX
ATTERBERG - PLASTIC LIMIT
BULK DENSITY (DRIED SOLIDS)
CYANIDE - AMENABLE
CYANIDE - TOTAL

GROSS ALPHA

GROSS BETA R
MOISTURE - GRAVIMETRIC
MOISTURE - KARL FISHER

pH

SPECIFIC GRAVITY

SWELL TEST

TOC (Total Organic Carbon)

hkhhk ASTM LEACH hkkhhk

CHLORIDE

NITRATE

PERCENT RECOVERY OF SOLIDS
PHOSPHORUS , TOTAL (AS P)
SULFATE

TDS (Total Dissolved Solids)

12.504
2074

13804

42804

29004
1874
261004
14
822
671004
187uJ
1664
963004

7

1104
4700+-500
600+-60

67.94

9.8

64004

. 170
420
21.4

280
5400

mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ma/kg
mg/kg
mg/kg

mg/kg

mg/kg
pCi/g
pCi/g
b3

mg/kg

mg/L
mg/L

ma/L
mg/L
mg/L




SAMPLE "1D NUMBER:
SAMPLE TYPE:

ARSENIC
BARIUM
CADMIUM
CHROMIUM
LEAD
MERCURY
NICKEL
pH
SELENIUM
SILVER

wkxkk® TCLP LEACH L2 23 4.3

2314
291U
245004
. 4254
34.0
4.9
73004
. 4.7
60.0UJ
10.0

ug/L
ug/L
ug/L
ug/L
ug/L

ug/L

ug/L

ug/L
ug/L
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@D HALLIBURTON NUS

Enwronmental Corporation INTERNAL CORRESPONDENCE

C-49-10-1-331

TO: RICH NINESTEEL DATE: OCTOBER 28, 1991
FROM: KENT WEAVER K¢’ COPIES: D. A. S8CHEIB
SUBJECT: ORGANIC DATA VALIDATION - VOA/BNAs

ROCKY FLATS

CASE NO. RFP1, 8DG PKGl
SAMPLES

Volatiles:

13/s0i1/PS207BC-NE, PS207BC~-NW, PS207BC-SE, PS207BC-SW

PS207BN-NE, PS207BN-NW, PS207BN-SE, PS207BN-SW,
PS207BS-NE, PS207BS-NW, PS207BS-NWD, PS207BS-SE,
PS207BS-SW - ' '

23/aqueous/Pszo7BC -T, PS207BN-T, PSZO7BS B, PS207BS-F,
P§S207BS-T, PW207BC- NE PW207BC-NW PW207BC- SE
PW207BC-SW, PW207BC-T, PW207BN-NE, PW207BN-NW,
PW207BN-SE, PW207BN-SW, PW207BN-T, PW207BS-B,
PW207BS-F, PW207BS-NE, PW207BS-NW, PW207BS-NWD
PW207BS-SE, PW207BS- SW PW207BS-T

Semivolatiles:

"13/s0i1/PS207BC-NE, PS207BC-NW, PS207BC-SE, PS207BC-SW,

PS207BN-NE, PS207BN-NW, PS207BN-SE, PS207BN-SW,
PS207BS-NE, PS207BS-NW, PS207BS-NWD, PS207BS-SE,
PS207BS-SW :

17/aqueous/PSZO7BS B, PS207BS-F, PW207BC-NE, PW207BC-NW
PW207BC-SE, PW207BC-SW, PW207BN-NE, PWZO?BN-NW
PW207BN-SE, PW207BN-SW, PW207BS-F, PW207BS-NE,
PW207BS-NW, PW207BS-NWD, PW207BS—SE, PW207BS-SW,
PW207BS-B

A validation was performed on the organic analytical data from the
volatile and semivolatile fractions of Case No. RFP 1, SDG PKG 1,

low level soil and aqueous samples collected by HALLIBURTON NUS
Environmental Corporation at the Rocky Flats site. The data were
reviewed with reference to the EPA "Functional Guidelines for
Evaluating Organic Analyses" as applied for use within Region VIII
and were evaluated based on the following parameters:

HALLIBURTON NUS



C-49-10-1-331

Mr. Rich Ninesteel
October 28, 1991
Page Two

Data Completeness

Holding Times

GC/MS Tuning

Calibrations

Blanks

Surrogate Spike Recoveries
Matrix Spike/Matrix Spike Duplicate Results
Field Duplicate Performance
Internal Standard Precision
compound Identification
Compound Quantification

*

* - All quallty control criteria were met for this parameter.

The attached Table I summarizes the valldatlon recommendations
which were based on the following information:

CALIBRATIONS

The following tables summarize calibration non-compliances and
corresponding actions. The key associated with these tables is
presented on page six of thlS memorandum.

Volatiles
- IC
Compound 08/21/91
trichlorofluoromethane XX
1,1,2-trichloro-1,2,2-trifluorocethane XX
(a.k.a. freon-=113)
acetone : X
trlchloroethene A X
Associated Samples: PS207BC-(NE,NW,SE,SW), PS207BN-T,

PS207BS- (B, F,NW,NWD,SW,T), PW207BS-
(B,F,NE,NW,SE,SW,T)

Nondetects for trichlorofluoromethane and freon-113 in these
samples are quallfled as estimated, "“UJ". Positive results for
trichloroethene in sample PS207BS-NW and acetone in four samples

~are qualified as estimated, "J". No other qualifications were made

as either no positive results were reported for the other compounds
in affected samples or affected positive results are qualified due
to blank contamination.

HALLIBURTON NUS
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C-49-10-1-331

Mr. Rich Ninesteel
October 28, 1991
Page Three

’ - cC
"Compound : 08/19/91
acetone _ - X
4-methyl-2-pentanone o X

Associated Samples: PW207BN-(NW,NE, SE)

No qualifications were made because no positive results were

reported for these compounds in affected samples.

. CcC
Compound ‘ : 08/20/91
acetone - XX
carbon disulfide XX
trichlorofluoromethane ' . XX
freon-113 XX
ethyl ether XX
1,1,1-trichloroethane , _ X
carbon tetrachloride ' X
trichlorocethene . X
1,1,2-trichloroethane X
Associated Samples: PS207BN-(NW,NE, SW, SE)

Nondetects for acetone, carbon disulfide, trichlorofluoromethane,
freon-113, and ethyl ether in these samples are qualified as
estimated, "UJ". No other qualifications were made as no positive
results were reported for the other compounds in affected samples.

ccC
Compound 08/20/91
acetone XX
carbon disulfide XX
4-methyl-2-pentanone - XX
1,1,1-trichloroethane X
carbon tetrachloride X
benzene X
trichlorofluoromethane X
ethyl ether X
ethyl acetate X
Associated Samples: PS207BC-T, PW207BC-(T,NW,NE,SW,SE),

PW207BN-(T,SW), PW207BS-NWD.

HALLIBURTON NUS
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Mr. Rich Ninesteel
October 28, 1991
Page Four

Nondetects for acetone, carbon disulfide, and 4-methyl-2-pentanone
(not qualified for blank contamination) are qualified as estimated,
"UJ", in affected samples. No other qualifications were made as no
positive results were reported for the other compounds in affected
samples.

‘ . cC
Compound ‘ : 08/21/91
trichloroethene : X
4-methyl-2-pentanone X
ethyl acetate . X

Associated Samples: PS207BS-SW

No actions were required as no positive results were reported for
these compounds in the affected samples.

. cc
Compound 08/21/91
freon-113 X
Associated Samples: PS207BC-(NW,NE,SW,SE), PS207BS-(NW,NWD)'

No actions were required as no positive results were reported for
this compound in the affected_samples.

' ccC
Compound ' ' 08/22/91
acetone X
4-methyl-2-pentanone X
ethyl acetate , X
Associated Samples: PS207BN-T, PW207BS-(NW,NE, SE, SW, B)

The positive result for acetone in sample PS207BN-T is qualified as
estimated, "J". No other qualifications were made because no

' positive results were reported for these compounds in affected

samples which. were not qualified due to blank contamination.

HALLIBURTON NUS
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. Page Five

ccC
Compound 08/26/91
acetone ) XX
carbon disulfide X
trichlorofluoromethane X
ethyl acetate X

Associated Samples: PS207BS-(NE, SE)

Nondetects for acetone are qualified as estimated, "UJ", in these
samples. No other qualifications were made as no positive results
were reported for the other compounds in the affected samples.

cc
Compound ) ' 08/27/91
1;1,1—trichlqroethane ‘ ' X
Associated Samples: PS207Bs-(T,B,F), PW207BS~-(T,F)

No actions were required as no positivé results were reported for
this compound in the affected samples.

Semivolatiles

. . : , cC
Compound 08/30/91
pyridine A ‘ XX
2-fluorobiphenyl X
1,2,4-trichlorobenzene X
Associated Samples: | PW207BN-(NW,NE,SW,SE), PW207BC-

(NW,NE, SW, SE)

Nondetects for pyridine in these samples are qualified as
estimated,"UJ". No other qualifications were made as no positive
results were reported for the other compound in affected samples.

. X ccC
‘Compound : - 08/30/91
pyridine : XX
1,2,4-trichlorobenzene X
Associated samples: PS207BN- (NW,NE,SW,SE), PS207BC-

(NW,NE, SW, SE)

. HALLIBURTON NUS
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Nondetectév for pyridine in these samples are qualified as
estimated,"UJ". No other qualifications were made as no positive
results were reported for the other compound in affected samples.

CcC
Compound ' . 09/01/91
pyridine XX -
2-fluorobiphenyl _ : X
1,2,4,~-trichlorobenzene X
Associated Samples: PW207BS- (NW,NWD,NE, SW,SE,B,F), PS207BS-B

 Nondetects for pyridine are qualified as estimated,"UJ", in these
. samples. No other qualifications were made as no positive results

were reported for the other compounds in affected samples.

Compound _ _ 09/06/91
.pyridine , - XX

Associated Samples: PS207BS-F

The nondetect for pyridine in the associated sample is qualified as
estimated, "UJ".

. cc
Compound - 09/10/91
pyridine . XX
pyrene ) . X
Associated Samples: PS207BS- (NW,NWD, NE, SW, SE)

‘Nondetects for pyridine are qualified as estimated, "UJ", in these

samples. No other qualifications were made as no positive results
were reported for pyrene in affected samples.

ccC
Compound . 09/12/91
pyridine XX
'1,2,4-trichlorobenzene X
2,4-dinitrotoluene X

Associated Samples: PS207BS-FRE !

HALLIBURTON NUS
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Mr. Rich Ninesteel
October 28, 1991
Page Seven

The nondetect for pyridine in the associated sample is qualified as

‘estimated, "UJ". No other qualifications were made as no positive

results were reported for the other compounds in affected samples. .

Calibration Key:

X - ..Percent RSD > 30; percent D > 25; Estimate (J) positive
: ‘ results. - ‘
XX - Percent RSD > 50; percent D > 50; Estimate (J) positive

results and estimate (UJ) nondetects.

BLANKS
Volatiles

Laboratory method rinsate, field, and trip blanks contained the
following contaminants in the maximum amounts indicated below:

Waters: ‘
Compound Maximum Concentration
methylene chloride 6 ug/kg
acetone 15 ug/1
2-butanone ‘ 5 ug/kg
freon-113 ' , 25 ug/kg
ethylbenzene ‘ 3 ug/1
total xylenes 9 ug/1l

4—methy1-2-pentanone 5 ug/kg

Associated Samples: All waters

‘Soils: Compound "Maximum Concentration
acetone 33 ug/1
toluene 4 ug/l

total xylenes ' 4 ug/1
Associated Samples: All soils
Action 1levels of ten times the maximum amount of common

contaminants and five times the maximum amount of the other
contaminants were used to evaluate the data.

Blank Actions:

o Value < CRQL; report CRQL followed by a U.
0 Value > CRQL and < action level; report value followed by a U.
© Value > CRQL and > action level; report value unqualified.

HALLIBURTON NUS
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Mr. Rich Ninesteel
October 28, 1991
Page Eight

No actions were taken for 2-butanone, freon, ethylbenzene, and 4-
methyl-2-pentanone in affected samples as no positive results were
reported for these compounds.

SURROGATE SPIKE RECOVERIES

The percent recoveries of the following surrogates do not meet the

Contract Required Recovery (CRR) range:

. ‘ Percent
Sample Compound Recovery QOC Limits
PW207BS~-NW -1,2-Dichloroethane-d4 118 - "76=114
PS207BS~-F 2-Fluorobiphenyl 38 43-116
' Terphenyl 32 : 33-141
_ Surrogate Recovery Actions:
° Percent Recovery < 10%; Estimate (J) positive
results and Reject (R) all nondetects.
° Percent Recovery 10% - CRR; Estimate, (J)
positive results and (UJ) all nondetects.
. Percent Recovery > CRR; Estimate (J) p051t1ve

results and (UJ) all nondetects.

'Associated nondetects for samples PW207BS-NW and PS207BS-F are

qualified as estimated, "UJ". Associated positive results are
gualified due to blank contamlnatlon, therefore ». NO further actions
were requ1red :

Internal sStandards

The internal standard areas for the follow1ng samples were outside
the quality control (QC) limits:

Volatiles ,
Internal
Sample Standard Area OC Limits
PS207BN-NE BCM , 58100 58500-234000 .
. DFB 254000 258000~1032000
- CB2 83500 122000-488000
PS207BN-SE BCM 51900 58500~-234000
DFB 255000 258000-1032000
CB2Z 88700 122000-488000
PS207BN-SW CcB2Z 91600 . 122000-488000

HALLIBURTC(C
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BCM - Bromochloromethane
DFB - 1,4-difluorobenzene

CBZ - Chlorobenzene
Semivolatiles
Internal
Sample Standard
‘PS207BC-NE ANT
PS207BC~-SE NPT
ANT
. PHN
PS207BC-SW ANT
o PHN
PS207BN-NW : PHN
PS207BS-NWD PRY
PS207BS-B A CRY
PW207BS-B CRY
PW207BS~-F : CRY
PW207BS-SW CRY
ANT - Acenaphthene
NPT - Naphthalene-ds
PHN - Phenanthrene-dlo0
CRY - Chrysene-dl2
PRY - Perylene-dil2

Internal Standards

Actions:

Area OC Limits
20200 21750-87000
38900 39800-159200.
17100 21750-87000
23000 26000-104000
19200 21750-87000
22900 26000-104000
25100 26000-104000
64100 16000-64000
7180 9750~-39000
7670 9750-39000
8080 9750-39000
9430 9750-39000

Internal standard area outside QC limits; (J)

positive results

nondetects.
Reject (R)

extremely poor.

if

~and (UJ)

all associated

internal standards are

Associated nondetects in samples PS207BN-NE, PS207BN-SE, PS207BN-

SW, PS207BC~-NE, PS207BC-SE, PS207BS-B,

PW207BS-SW are qualified as estimated, "UJ".

No other problems were encountered in this case.

PW207BS-B, PW207BS-F, and

HALLIBURTON NUS
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ROCKY FLATS SITE
CASE NO. RFP1, 8DG PKG1
TABLE I - RECOMMENDATION SUMMARY

Sample Volatile Semivolatiles
PS207BC-NE. al, g7.8 Jgi3.14
PS207BC-NW Jg7.8 Ji3
" PS207BC-SE - g7.8 Jgl3.14
PS207BC-SW al, gi.7,8 Ji3
PS207BC-T Jl:2,3,9

PS207BN-NE J2,3,4,5,6,12 Jgi3
PS207BN-NW J2:3.4,5,6 Ji3
_PS207BN-SE J2:3,4,5,6,12 Ji3
PS207BN-SW J213:4,5,6,12 Ji3
PS207BN-T a2, g7.8

PS207BS~B a2, gJ7.8 Jgi3,14
PS207BS-F aZ, J7.8 Jgii,13
PS207BS-NE al, g2 Ji3
PS207BS-NW J7.8,10 Ji3
PS207BS~-NWD J7.8 Ji3
PS207BS-SE 1, g2 Jis
PS207BS-SW Ji:7.8 Ji3
PS207BS-T a2, g7.8

PW207BC~-NE a3, J2.3.9 Ji3
PW207BC-NW a2, g3.9 Jis
PW207BC-SE a4 33,9 Ji3
PW207BC-SW 2,3,9 Ji3
 PW207BC-T Jl.2.3,9

PW207BN-NE At Ji3
PW207BN~-NW a4 Ji3
PW207BN-SE a4 Ji3
PW207BN-SW 3,4 52,3,9 Ji3
PW207BN-T Jgi.2.3,9

PW207BS-B a2, 7.8 13,14
PW207BS-F a2, J7.8 Ji3.14
PW207BS~NE A2, 7.8 Ji3
PW207BS-NW a2, g7.8,11 Jis
PW207BS-NWD a2, 3.9 13
PW207BS~-SE a2, 7.8 13
PW207BS-SW 7,8 Jgl3.14
PW207BS~T aZ;, 7.8

HALLIBURTON NUS
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al- Changé positive result for methylene chloride to a revised
detection limit because of blank contamination.

A2- Change positive result for acetone to a revised detection
limit because of blank contamination.

A3- cChange positive result for total xylenes to a revised
" detection limit because of blank contamination.

A%- change positive result for toluene to a rev1sed detectlon
-llmlt because of blank contamlnatlon

32- Estimate "“UJ"
J3- Estimate “UJ"

J%- Estimate "UJ"
’ > 50.

J5~ Estimate "UJ"

J6- Estimate woJ"

Jl- Estimate "J" positive results which are less than the CRQL.

nondetect for ‘acetone due to %D > 50.
nondetect for carbon disulfide due to %D > 50.

nondetect for trichlorofluoromethane due to %D

nondetect for freon-113 due to %D > 50.

nondetect for ethyl ether due to %D > 50.

J7- Estimate "UJ" nondetect for trlchlorofluoromethane due to %RSD

> 50.

J8- Estimate "UJ"

J°- Estimate "UJ"
50.

25.

Jil- Estimate "uJ"

Ji2. Estimate "UJ"
standards.
J13- Estimate "UJ"

J'4- Estimate "UuJ"
' standards.

nondetect for freon-113 due to %RSD > SO.

nondetect for 4-methyl-2-pentanone due to %D >

- Estimate "J" positive result for trichloroethene due to %D >

all nondetects due to poor surrogate recovery.

associated nondetects due to poor internal

nondetect for pyridine due to %D > 50.

associated nondetects due to poor internal

HALLIBURTON NUS
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TO: | RICH NINESTEEL - DATE: NOVEMBER 19, 1991
FROM: - DWAYNE S. MOCK CC: D. A. SCHEIB

SUBJECT: INORGANIC DATA VALIDATIONsd\
ROCKY FLATS
CASE NO. RFP1, SDG PKG1

Selected TAL Metals:

17/waters/PS-207BS-B, PS-207BS-F, PW-207BC-NE

' PW-207BC-NW, PW-207BC-SE, PW-207BC-SW
PW-207BN-NE, PW-207BN-NW, PW-207BN-SE
PW-207BN-SW, PW-207BS-B, PW-207BS-F
PW-207BS-NE, PW-207BS-NW, PW-207BS-SE
PW-207BS-SW, PW-207BS-NW-D

13/s0i1/PS-207BC-NE, PS-207BC-NW, PS-207BC-SE

PS-207BC-SW, PS-207BN-NE, PS-207BN-NW

- PS-207BN-SE, PS-207BN-SW, PS-207BS-NE

PS-207BS-NW, PS-207BS-SE, PS-207BS-SW
PS-207BS-NW-D

A validation was performed on the inorganic analytical data from
Case No. RFP1l, SDG PKGl, water and sludge samples collected by
HALLIBURTON NUS Environmental Corporation at the Rocky Flats site.
The data were reviewed with reference to the EPA "Functional
Guidelines for Evaluating Inorganic Analyses" as applied for use
within Region VIII, and were evaluated based on the following
parameters:

*
*
*

Data Completeness .

Holding Times

Calibration Verification

Laboratory and Field Blank Analyses
ICP Interference Check Sample Results
Matrix Spike Recoveries

Laboratory Control Sample Results
Laboratory Duplicates

Field Duplicate Precision
Detection Limits

Sample Quantitation

00000000 0O0O0

* - All quality control criteria were met for this parameter.

An ICP serial dilution analysis was required by the analysis
method. This analysis was not performed by the laboratory.
Consequently, the sample data were not evaluated for this
parameter. '
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The attached Table 1 summarizes the validation recommendations
which were based on the following information:

Blanks

Samples PS-207BS-B, PS-207BS-F, PW-207BS-B and PW-207BS-F are
rinsate and field blanks and according to validation protocol are
only qualified on the basis of laboratory method blank
contamination. ' :

Laboratory method, field and rinsate blank analyses yielded the
following contaminants in the maximum concentrations indicated:

. Maximum Action
Analyte Concentration (ug/l) Level = (ug/l)
boron 14-.0 70.0
magnesium o 41.0 205
potassium 1000 -~ 5000
silver 9.0 ' 45.0
sodium . 581 2900

Sample Affected: All
Blank Actions:

Value > IDL and < Action Level = Report value U.
Value > IDL and > Action Level = Report value ungualified.

Individual sample size, dilution factors and moisture content were
considered prior to the application of all actions levels. No
actions were taken for magnesium because all sample concentrations
for this analyte are above the action level.

ICP Interference Check Sample Results

ICP interferences were noted for chromium during the Interference
Check Sample. (ICS) analysis. Suppression due to high calcium
sample concentrations may exist for samples PS-207BN-SE and PS-
207BN-SW. Estimated interferences were calculated for these
samples. Positive results for chromium in these samples are
qualified as estimated, (J), since estimated interferences were <
50% of the reported sample results. :

Matrix Spike Recoveries

Matrix Spike (MS) Percent Recoveries (%Rs) for boron in both
matrices were extremely low (< 30%). Positive results for this

"HALLIBURTON NUS
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analYte in all samples (not qualified due to blank contamination)
are qualified as estimated, (J); no nondetects were reported.

MS %Rs for arsenic, cadmium, selenium and silver in the sludge
matrix were below the 75% quality control limit (yet > 30%).
Positive results (not qualified on the |basis of Dblank
contamination) and nondetects for these analytes in sludge samples
are qualified as estimated, (J) and (UJ), respectively; no positive
results were reported for selenium and no nondetects were reported
for cadmium.

MS %Rs for barium, chromium, lead and nickel exceeded the 125%
upper quality control 1limit for the sludge matrix. Positive
results for these analytes in affected samples are qualified as
estimated, (J).

Laboratory Control Sample Results

Solid Laboratory Control Sample (LCS) concentrations for barium and
selenium fell below the respective lower quality control limit
Positive barium results and nondetects for selenium in sludge
samples are qualified as estimated, (J) and (UJ), respectively; no
positive results were reported for selenium and no nondetects were
reported for barlum.

Laboratory,Dgplicatgg

The Relative Percent Difference (RPD) for chromium exceeded the 20%
quality control criterion for the water matrix. Chromium sample
data in waters (not qualified based on blank contamination) are
qualified as estimated, (J) and (UJ).

The RPD for mercury exceeded the 35% quality control criterion for-
the sludge matrix. Sample data for mercury in sludges are
qualified as estimated, (J) and (UJ).

Field Dugliéate Precision

RPDs for lead, arsenic and mercury exceeded the 30% quality control
criterion for the water field duplicate pair. Positive results and
nondetects for these analytes in waters are qualified as estimated,
(J) and (UJ), respectively.

The RPD for chromium in the sludge field duplicate pair was high (>
50%). Positive results (not qualified because of blank
contamination) and nondetects for chromium in sludges are qualified
as estimated, (J) and (UJ), respectively.

HALLIBURTON NUS
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Overall Assessment of the Data

The data are acceptable for use as qualified. Several analytes
were detected as contaminants in the field, rinsate and/or
laboratory method blanks. Matrix spike recoveries for several
analytes were noncompliant resulting in the estimation of
associated sample data. Chromium results in two samples were
estimated because of ICP interferences due to high calcium sample
concentrations. Some sample data for chromium, mercury, arsenic
and lead were estimated due to laboratory and/or field duplicate -
imprecision. Sludge sample results for barium and selenuim were
also estimated due to low solid LCS concentrations. No other
problems were encountered. '

" HALLIBURTON NUS




CcC-49-11-1-216
Rich Ninesteel
November 19, 1991’

Mr.

Page Five

ROCKY FLATS
CASE NO. RFP1l, SDG PKGl

TABLE 1 - RECOMMENDATION SUMMARY

Arsenic J7 Mercury . Js:7
Barium g Nickel J?
Boron Al, J¢ Potassium Al
Cadmium , J? Selenium J24
Chromium Ji6.88 ~Silver Al, J°
Lead J37 Sodium Al
Magnesium

If the field is left blank, the qualifier is A - Accept all data.

Al

gt

J‘

JS
I8

J7

J9

-y

Accept data, but raise sample detection limit (where
appropriate) to a revised detection limit due to blank
contamination.

Estimate (J) positive results in all samples due to
extremely low MS recovery for both matrices.

Estimate - (J) positive results'ahd (UJ) nondetects in
soil samples due to MS %R < 75% but > 30%.

Estimate (J) positive results in soils due to high
MS recovery. ' ‘

Estimate (J) positive barium results and (UJ) selenium
nondetects in soil samples due to low concentrations for
the solid LCS.

Estimate (J) positive results and (UJ) nondetects in
soils because of poor laboratory duplicate precision.

Estimate (J) positive results and (UJ) nondetects in
waters because of laboratory duplicate RPD > 20%.

Estimate (J) positive results and (UJ) nondetects in
soils due to field duplicate imprecision. '

Estimate (J) positive results and (UJ) nondetects in
waters due to poor field duplicate precision.

Estimate (J) positive results in two samples due to ICP
interferences caused by high calcium sample
concentrations.

HALLIBURTON NUS
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TO: RICH NINESTEEL ' DATE: OCTOBER 29, 1991

4

SUBJECT: INORGANIC DATA VSLIDATION
ROCKY FLATS
CASE NO. RFP1A, 8DG PKG1A

FROM: KAREN M. SMECKER CcC: D. A. BCHEIB

- SAMPLES: 15/waters/PW-207BC NE, PW-207BC-NW
PW-207BC- SE, PW-207BC~SW
PW-207BN~NE, PW-207BN-NW
PW—ZO?BN-SE, PW~207BN-SW.
PW-207BS-NE, PW-207BS-NW
PW-207BS~-NW-D, PW-207BS-SE
PW-207BS-SW, PW—ZO?BS B
PW-207BS~-F

- 15/sludges/PS-207BC~NE, PS-207BC-NW
PS-207BC~-SE, PS-207BC-SW
PS-207BN-NE, PS-207BN-NW
PS-207BN-SE, PS-207BN-SW
PS-207BS-NE, PS-207BS-NW
PS-207BS-NW-D, PS-207BS-SE
PS-207BS-SW, PS-207BS-B
PS-207BS~F :

A validation was performed on the inorganic analytical data from
Case No. RFP1lA, SDG PKGlA, pond water and pond sludge samples,
collected by HALLIBURTON NUS Environmental Corporation at the Rocky
Flats site. The water samples and the TCLP extracts from the
sludge samples were analyzed for arsenic, barium, cadmium,
chromium, lead, mercury, nickel, selenium and silver. The data
were reviewed wlth reference to the EPA "Functional Guidelines for
Evaluating Inorganic Analyses" as applied for use within Region
VIII, and were evaluated based on the following parameters:

Data Completeness

Holding Times

Calibration Verification

Laboratory and Field Blank Analyses
ICP Interference Check Sample Results
Matrix Spike Recoveries

Laboratory Control Sample Results
Field Duplicate Precision

Detection Limits

Sample Quantitation

0000000000

* - All quality control criteria were met for this parameter.
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Laboratory duplicate and ICP serial dilution analyses are required
by the analysis method. These analyses were not performed by the
laboratory, therefore, sample data were not evaluated for these
parameters. ’ :

The attached Table 1 summarizes the validation recommendations
which were based on the following information:

Data Compléteneés

The chromium result for sample PS-207BS-NW-D was inadvertently
omitted from the Form I report for this sample. After a review of
the raw data, the sample result was transcribed onto the Form I by
the validator. .

Blanks

Samples PW-207BS-B, PW-207BS-F, PS-207BS-B and PS-207BS~-F are
rinsate and field blanks and according to validation protocol are
only qualified on the basis of laboratory method blank

- contamination.

Laboratory method, field and rinsate blank analyses yielded the

- following contaminants in the maximum concentrations indicated:

Maximum Action
Analyte Concentration (ug/l) Level (ug/l)
silver 7.0 _ 35.0
barium -~ 41.0 ' 205

Sample Affected: All
Bla Actions:

Value > IDL and < Action Level = Report value U.
Value > IDL and > Action Level = Report value unqualified.

Dilution factors were considered prior to the application of these
actions levels.

ICP Interference Check Sample Results

ICP interferences were noted for cadmium during the Interference
Check Sample (ICS) analysis. Suppression due to high calcium
sample concentrations may exist; seven samples were affected.
Estimated intferences were calculated for these samples. Positive
cadmium results in samples PS-207BN-SW and PS-207BN-NE are

HALLIBURTON NUS
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considered unreliable and qualified as rejected, (R), because the
estimated interference was > 50% of the reported sample result.
Positive cadmium results in samples PS-207BN-NW, PS-207BN-SE, PS-
207BC-NE, PS-207BC-SW and PS-207BC-SE are qualified as estimated,

(J), since the estimated intference was < 50% of the reported
sample result.

Matrix Spike Recoveries

Matrix Spike (MS) recoveries for barium in the water matrix and

arsenic in both matrices were extremely low (< 30%). Positive
results for these analytes in affected samples are qualified as
estimated, (J). Nondetects for arsenic 'in all samples are

considered unreliable and qualified as rejected, (R); no nondetects
were reported for barium in water samples.

MS Percent Recoveries (%Rs) for lead in the water matrix and
selenium and silver in both matrices were below the 75% quality
control 1limit (yet > 30%). Nondetects for these analytes in
affected samples are qualified as estimated, (UJ); no positive
results were reported for selenium and p051t1ve silver results are
gqualified due to blank contamination.

Laboratory Control Sample Results

The Laboratdry Control Sample (LCS) %R for selenium was lowe(<
80%). Only nondetects were reported for this analyte, and -these
results are qualified as estimated, (UJ).

Field Duplicate Precision.

The Relative Percent Difference (RPD) for barium exceeded the 30%
quality control criterion for the sludge field duplicate pair. ' No
nondetects were reported for barium in sludges; positive results
for this analyte in these samples are qualified as estimated, (J).

Overall A ent of the Data

The data are acceptable for use as qualified. Silver and barium
were identified as contaminants in the field, rinsate and/or

laboratory method blanks. Matrix spike recoveries for several

analytes were low resulting in the estimation or rejection of
associated sample data. Several sample results for cadmium were
estimated or rejected due to interferences stemming from high

sample concentrations for calcium. All selenium results were
estimated because of low LCS recovery. Field duplicate imprecision
was noted for barium in the sludges. No. other problems were
encountered.

" HALLIBURTON NUS
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ROCKY FLATS
CASE NO. RFP1A, 8DG PKG1lA
TABLE 1 = RECOMMENDATION SUMMARY

Arsenic R, J Mercury R, Jt
Barium Al Jgi, 74 Nickel

Cadmium - R?%, J° Selenium Je, 33
Chromium Silver Al 32
Lead _J2 :

If the field is left blank,'the qualifier is A - Accept all data..

Al - Accept data, but raise sample detection 1limit (where
appropriate) to a revised detection limit due to blank
contamination.

J! - Estimate (J) positive results in affected samples due to
extremely low MS recovery.

J2 - Estimate (UJ) nondetects in affected samples due to MS %R
< 75 but > 30.

J3 - "Estimate (UJ) nondetects in all samples due to low LCS
recovery.

J4 - Estimate (J) positive results in sludges due to poor

field duplicate precision.

Js - Estimate (J) positive results in samples PS-207BN-NW, PS-
207BN-SE, PS-207BC=NE, PS=207BC=-SW and PS~207BC~SE due to

ICP interferences caused by high calcium sample
concentrations. ' '
R! - Reject (R) nondetects in all samples due to MS %R < 30.

R2 - Reject (R) positive results in samples PS-207BN-SW and

PS-207BN-NE due to ICP interferences caused
calcium sample concentrations.

by high
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TO: RICH NINESTEEL DATE: NOVEMBER 21, 1991

, : oo . ,
FROM: DWAYNE S. MOCK COPIES: D. A. SCHEIB

SUBJECT: ORGANIC DATA VALIDATION - VOA/BNAs
: ROCKY - FLATS
CASE NO. RFP2, SDG PKG2

-

SAMPLES: °
Volatiles:

10/s0il/CS-=002, CS-003, CS-001, CS-001D, PS-207A-NE, PS-207C-C
PS-207C-CB, PS-207C-NW, PS-207C-NW-D, PS-207C-SW

25/aqueous/CW-001, CW-001-D, CW-002, CW-003, PW-207A-NE, PW-207A-NW
PW-207A-SE, PW-207C-NE, PW-207C-NE-D, PW-207C-NW
PW-207C-SE, PW-207C-SW, PW-207C-T, CW-000-B, CW-000-F
CW-000-T, PS-207C-B, PS-207C-F, PS-207C-T, PW-207A-T
PW-207C-B, PwW-207C-F, CS-000-B, CS-000-F, CS-000-T

Semivolatiles:

10/s0il/Cs-001, Cs-001-D, CS-002, CS-003, PS-207A-NE, PS-207C-C
' PS-207C-NW, PS-207C-NW-D, PS-207C-SW, PS-207C-CB

20/aqueous/CW-001, CW-001-D, CW-002, CW-003, PW-207A-NE, PW-207A~-NW
PW-207A-SE, PW-207C-NE, PW-207C-NE-D, PW-207C-NW
PW-207C-SE, PW-207C-SW, CW-000-F, CW-000-B, CS-000-F
Cs-000-B, PS-207C-F, PS-207C-B, PW-207C-B, PW-207C-F

A validation was performed on the organic analytical data from the
volatile and semivolatile fractions of Case No. RFP 2, SDG PKG 2,
low level soil and aqueous samples collected by HALLIBURTON NUS
Environmental Corporation at the Rocky Flats site. The data were
reviewed with reference to the EPA "Functional -Guidelines for’
Evaluating Organic Analyses" as applied.for use within Region VIII
and were evaluated based on the following parameters:

Surrogate Spike Recoveries
Matrix Spike/Matrix Spike Duplicate Results
Field Duplicate Precision

* ° Data Completeness
* ° Holding Times '
* ° GC/MS Tuning

) Calibrations

° Blanks

[ J

|

[ ]

(continued)
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° Internal Standards Performance
* L Compound Identification
* e . Compound Quantification

* - All quality control criteria were met for this parameter.

The attached Table I summarizes the validation recommendations
which were based on the following information:

CALIBéATIONS

The following tables summarize calibration non-compliances and
correspondlng actions. The key associated with these tables is
presented on page six of this memorandum.

Volatiles

' IC
Compound : o : 08/22/91
acetone X
methylene chloride . X

Associated Samples: PS-207A-NE, PS-207C-(NW, NW-D, SW, C, CB)
cs-~-(001, 001-D, 002, 003)

No actions were taken in these samples as no positive results were

reported for acetone and positive results for methylene chlorlde
are qualified due to blank contamination.

' : ccC
Compound : 08/27/91
4-methyl-2- pentanone
acetone
carbon disulfide
methylene chloride
2-butanone
trlchlorofluoromethane .
1,1,2-trichloro-1,2,2-trifluoromethane
ethyl ether
ethyl acetate

N><><><><><><§><

Associated Samples: CS-(001, 001-D), PS-207A-NE

Nondetects for acetone in these samples are qualified as estimated,
(UJ). Positive results for 2-butanone and 1,1,2-trichloro-1,2,2-
trifluoromethane in these samples are qualified as estimated, (J).

No other qualifications were made as either no positive results _  _..
. were reported for the other compounds in affected samples or

HALLIBURTON NUS
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affected positive results are qualified due to blank contamination.

‘ cC
Compound A < 08/27/91
l1,1-dichloroethene X
acetone XX
methylene chloride XX
2-butanone X
trichlorofluoromethane XX
1,1,2-trichloro-1,2,2-trifluoromethane X
-ethyl ether X
ethyl acetate : XX

Associated Samples: CS-(002, 003), PS-207C-(NW, NW-D, SW, C, CB)

Nondetects for acetone, methylene chloride, trichlorofluoromethane
and ethyl acetate are qualified as estimated, (UJ). No further
action was taken for positive methylene chlorlde results in
affected samples since they are qualified based on blank
contamination. Positive results for 2-butanone and 1,1,2-
trichloro-trifluoromethane in these samples are qualified as
estimated, (J). No other gualifications were made because no
positive results were reported for ethyl ether and 1,1-
dichloroethene. .

: ccC
Compound 08/27/91
1,1,1-trichloroethane - X

Associated Samples: PW-207A-(NE, NW)

No qualifications were made because no positive results were
reported for this compound in affected samples.

cC
Compound ' 08/30/91
4-methyl-2-pentanone X

Associated Samples: PW-207C-(B, F, T), PS-207C-(F, B), CS-000-T
CW-000-(B, F, T)

Only nondetect were reported for this compound in assdciated
samples, therefore, no qualifications were necessary.

HALLIBURTON NUS
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: CcC
Compound : .09/03/91
1,1,2-trichloro-1,2,2-trifluoromethane ' X

Associated Sample: CS-000-F

No qualification was made because no positive result was reported.
»for this compound in this sample.

Semivolatiles

: . IC

Compound . 08/23/91
_ pyridine ' X

Associated Samples: PW-207A-NW, CW-(001, 001-D), PS-207A-NE
PW-207C-(NE, NW, SE, SW, B, F, NE-D)

Actions were not required because no positive results were reported

/ for this ‘compound in- any associated sample.
A cc
Compound 09/06/91
pyridine XX

Associated Samples: PW-207C-(NE, NW, SE, SW, B, F, NE-D)
: PW-207A-NW

Nondetects for pyridine in all of these samples, except PW-207C-NE-
D, are qualified as estimated, (UJ). No further action was
necessary for the pyridine nondetect in sample PW-207C-NE-D since
it was rejected due to extremely low surrogate recovery.

_ cc
Compound - 09/07/91
2-nitropropane XX
cyclohexane : X

Associated Samples: PW-207C-(NE, NE-D, NW, SE, SW, B, F)
_PW-207A-NW

Nondetects for 2-nitropropane in all of these samples, except Pw-
207C-NE-D, are qualified as estimated, (UJ) No further action was
required for the 2-nitropropane nondetect in sample PW-207C-NE-D as
it is 'qualified as rejected due to extremely low surrogate
recovery. No other qualifications were made as no positive results

HALLIBURTON NUS
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were reported for the other compound in affected samples.

‘ cc
Compound 08/10/91
pyridine XX
pyrene X
2-nitropropane XX

Associated samples: CW-(001, 001-D), PS-207A-NE

Nondetects for pyridine and 2-nitropropane in these samples are’

qualified as estimated, (UJ). No other qualifications were made as. -

no positive results were reported for the other compounds in
affected samples.

Ic
‘Compound : : : 09/11/91

pyridine XX

'Associated Samples: PW-207A-(NERE, SERE), PS-207C-(F,B,SW,C,CB)

CW-(002,003,000-F, 000-B)
CS-(001, 001-D, 000-F, 000-B)

Nondetects for this compound in these samples are qualified as
estimated, (UJ).

CcC
Compound 09/12/91
pyridine XX
2-nitropropane XX

Associated Samples: PW-207A-(NERE, SERE), CW-(002,003)

- Nondetects for pyridine and 2—nitfopropéne are qualified as

estimated, (UJ), in these samples.

- CC
Compound ' 09/15/91
pyridine ' XX
n-nitroso-di-n-propylamine X
pyrene S X
2-nitropropane ’ XX
cyclohexanone ‘ X

Associated Samples: ~CS—(000¥B, 000-F, 001 001-D), PS-207C-(F, B) .
CWw-(000-B, 000-F) '




|
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Nondetects for pyridine. and 2-nitropropane in the associated

samples are qualified as estimated, (UJ).

. CC
Compound 09/16/91
pyridine XX
2,4-dinitrotoluene ’ X
pyrene X
2-nitropropane XX
cyclohexanone , X

Associated Samples: CS-(002, 003), PS-207C-(NW, NW-D)

Nondetects for pyridine and 2-nitropropane are qualified as
estimated, (UJ), in these samples. No other qualifications were
made as no positive results were reported for any other compounds
in affected samples. ‘ - '

o : ' cc -
Compound : . 09/17/91
pyridine XX
pyrene ' : X
2-nitropropane ’ XX
cyclohexanone X

Associated Samples: PS-207C-(SW, C, CB)

Nondetects for pyridine in associated samples are qualified as

‘estimated, (UJ). Positive results for pyrene in these samples are
qualified as estimated, (J). No other qualifications were made as

no positive results were reported for the other compounds in
affected samples.

Calibration Key:
X. - Percent RSD > 30; percént D > 25; Estimate (J) positive

~ results.
XX - Percent RSD > 50; percent D > 50; Estimate (J) positive

results and estimate (UJ) nondetects.

BLANKS
Volatiles

Field, rinsate and trip blanks are only qualified on the basis of
'~~nararnry method blank contamination.

HALLIBURTON NUS
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Laboratory method, rinsate, field, and trip blanks contained the
following contaminants in the maximum amounts indicated below:

Compound Maximum Concentration
acetone 32 ug/1

toluene 3 ug/1
trichlorofluoromethane 3 ug/l

"total xylenes 6 ug/1
-methylene chloride ° 4 ug/kg
4-methyl-2-pentanone ° 5 ug/kg

Assoc;ated Samples: All

" Methylene chloride and 4-methyl-2-pentanone were detected
in a soil laboratory method blank. Qualifications for
these compounds are limited to soil samples.

Action levels of ten times the maximum amount of common
contaminants and five times the maximum amount of the other
contaminants were used to evaluate the data.

Blank Actions:

o Value < CRQL; report CRQL followed by a U.

o Value > CRQL and < action level; report value followed by a U.

0 Value > CRQL and > action level; report value unqualified.
Individual sample size, dilution factors and moisture correction
were considered prior to the application of all action levels.

SURROGATE SPIKE RECOVERIES

Volatiles

The percent recoveries of the following surrogates do not meet the
Contract Required Recovery (CRR) range:

' : Percent
Sample A Compound Recovery QC Limits
PS-207C-C toluene-ds8 , 136 81-117
bromofluorobenzene 65 74-121
Surrogate Recovery Actions:
) Percent Recovery < 10%; Estimate (J) positive results and

reject (R) all nondetects. .
' : (continued)

HALLIBURTON NUS




-

C-49-11-1-257
Mr. Rich Ninesteel
November 21, 1991

Page Eight
° Percent Recovery 10% - CRR; Estimate, (J) positive
results and (UJ) all nondetects.

® Percent Recovery > CRR; Estimate (J) positive results and
(UJ) all nondetects. :

Positive results (not qualified due to blank contamination) and
nondetects for this sample are qualified as estimated, (J) and
(uJy, respectlvely .

Sémivolatlles

The perceht recoveries of the following surrogates do not meet the
Contract Required Recovery (CRR) range:

4 Percent A :
Sample . Compound . , Recovery QC Limits
PW-207C-NE nitrobenzene-d5 - 29 35-114

"2-fluorobiphenyl 23 43-116
terphenyl-dl4 16 - 33-141
PW-207C-NE-D nitrobenzene-d5 17 ) 35-114
: 2-fluorobiphenyl 12 43-116
terphenyl-dl4 ' 9 33-141
PW-207C-NW nitrobenzene-ds 29 35-114
2-fluorobiphenyl 21 43-116
terphenyl-dl4 16 33-141
PW-207C-SE nitrobenzene-d5 23 35-114
' 2-fluorobiphenyl 15 43-116

_ terphenyl-di14 11 33-141

PW-207C-SW nitrobenzene-d5 29 35-114
- 2-fluorobiphenyl 17 43-116
terphenyl-dl4 10 33-141
Surrogate Recovery Actions:
° Percent Recovery < 10%; Estimate (J) positive results and
reject (R) all nondetects.
° Percent Recovery 10% - CRR; Estimate, (J) positive
results and (UJ) all nondetects.
. Percent Recovery > CRR; Estimate (J) positive results and

(UJ) all nondetects.

Nondetects in sample PW-207C-NE-D are considered unreliable and
qualified as rejected, (R), due to extremely 1low surrogate
recovery. Nondetects in the other affected samples are qualified
as estimated, (UJ).
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS

Relative Percent Differencs (RPDs) between percent recoveries of
1,4-dichlorobenzene, 1,2,4-trichlorobenzene, acenaphthaene and 2,4-
dinitrotoluene exceeded Qquality control criteria. No positive
results were reported in the spiked sample, therefore no
qualifications were made.

In addition, the following compounds did not meet the Contract
Required Recovery (CRR) range: :

Percent
Sample Compound Recovery QC Limits
PW-207C-NE-DMS 1,4-dichlorobenzene 11 ‘ . 36-97
n-nitroso-di-n- 22 41-116
propylamine ,
1,2,4-trichlorobenzene 12 39-98
acenaphthene 19 46-118
2,4-dinitrotoluene 19 24-96
pyrene - 24 26-127
PW-207C-NE-DMSD l,4-dichlorobenzene 16 - 36-97 .
n-nitroso-di-n- 30 41-116
propylamine
'1,2,4-trichlorobenzene 18 39-98
acenaphthene 26 46-118

pyrene 23 26-127

‘Matrix Spike/Matrix Spike Duplicate Actions:

] Percent Recovery > CCR; Estimate (J) positive results and
accept nondetects. . . .

° Percent Recovery 10% - CRR; Estimate, (J) positive
results and accept nondetects.

® Percent Recovery < 10%; Estimate (J) positive results and
reject (R) nondetects. .

'No qualifications were needed since no positive results were

reported for these compounds in the unspiked sample.

FIELD DUPLICATE PRECISION

The Relative Percent Difference (RPD) for 2- butanone was high (>
30%) for the agqueous field duplicate pair consisting of samples PW-
207C-NE and PW-207C-NE-D. Positive results for this compound in
these samples are qualified as estimated, (J).

RPDs for 2-butanone, 1,1.1-rrichl~roethane and tetrachloroethene in
the soil field duplicate pair (samples CS-001 and CS-001-D)

HALLIBURTON NUS
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exceeded the 50% quality control limit. Positive results for these
compounds in this sample pair are qualified as estimated, (J).
INTERNAL STANDARDS PERFORMANCE

The internal standard areas for the following samples were outside
the quality control (QC) limits:

Volatiles
: Internal
Sample Standard Area : QC Limits

PS-207C-C CBZ 131000 157000-628000

CBZ- Chlorobenzene .

Semivolatiles
Internal
Sample Standard _Area —QC Limits
PS-207C-C PRY 45900 8000-32000
PS-207C-CB PRY ‘ 46800 8000-32000
PS-207C-SW PRY 39000 - 8000-32000
PW-207C-F DCB 9180 11750-47000
NPT 27100 39050-156200
ANT 14000 19350-77400
PHN 17600 23900-95600
CRY 15800 17600-70400
PW-207C-NE-D DCB 9970 4 11750-47000
. NPT C 32000 39050-156200
ANT- : 16500 19350-77400
PHN 19500 23900-95600
Cw-003 ANT 16300 ' 16700-66800
CS-000-B CRY _ 37500 . 7350-29400
' PRY , 30100 4640-18560
CS-000-F CRY 38800 7350-29400
: PRY 31200 4640-18560
Cs-001 CRY o 42400 7350-29400
' PRY : 44100 4640-18560
€sS-001-D ' CRY 46000 7350-29400
PRY 43300 4640-18560
CW-000-B CRY 40800 : 7350-29400
PRY 34200 4640-18560
CW-000-F CRY - 40500 ' 7350-29400

PRY ‘ 32900 4640-18560

(continued)
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Internal - .
Sample Standard Area - QC Limits
PS-207C-B CRY 39300 7350-29400
' PRY 33000 : 4640-185602
PS-207C-F CRY . 38300 7350-29400
PRY 31800 4640-18560

PW-207C-B NPT 38300 39050-156200

DCB - 1,4-Dichlorobenzene
ANT - Acenaphthene

NPT - Naphthalene-d8

PHN - Phenanthrene-dl0
CRY - Chrysene-dl2

PRY - Perylene-di2

Internal Standards Actions:

° Internal standard area outside QC limits; (J) positive
_ results and (UJ) all associated nondetects. :
° Reject (R) data if internal standards are extremely poor.

Associated positive results (not qualified due to blank
contamination) and associated nondetects in affected samples are
qualified as estimated, (J) and (UJ), respectively. Internal
standard areas for phenanthrene-dl10 and perylene-dl2 were not used
for quantitating any compounds analyzed in this sample set,
therefore, no actions were necessary for these non-compliant
internal standard areas. -

OVERALL DATA ASSESSMENT

The data are acceptable for use as qualified. Several volatile
organic compounds were found as contaminants in the laboratory
method and field quality control blanks. Many internal standard
areas were below the lower quality control limits, thus, associated
sample results were estimated. All data for one sample was
rejected due to an extremely low surrogate recovery. Some
calibration responses and surrogate recoveries were non-compliant
resulting in the estimation of various sample results. Positive
results for several compounds are estimated since they are below
the CRQL. In addition, sample data for several compounds were
estimated because of poor field duplicate precision.

No other problems were encountered in this case.

HALLIBURTON NUS
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ROCKY FLATS SITE
. CASE NO. RFP1l, SDG PKGl

TABLE I - RECOMMENDATION SUMMARY

Sample Volatile Semivolatiles
CWw-001 , A2 Jie
CWw-001-D A? J3e
CWw-002 A J3e
CW-003 A% . J34.15
CsS-001 AL,J,S’ J2,5,6,10,11 J],4,15
Cs-001-D Al-35, g2.s.610.11 J3:4.18
Cs-002 A}, J?10.11,12,13 Jie
Cs-003 Al:d, J2.10.11,12,13 Jo4
CWw-000-F J3-4.15
Cw-000-B J3:4.18
CS-000-F A? J3.4.18
CWw-000-T A?
Cs-000-T A?
Cs-000-B A? J34.18
PW-207A-NE Al J?
PW-207A-NW A? 3.4

- PW-207A-SE A? J>e .
PW-207C-NE A%, J¢ J3-4o1e
PW-207C-NE-D Az, Js R?
PW-207C-NW A2 J3e1¢
PW-207C-SE A2 Ji4ue
PW-207C-SW A? Jhe1e
PS-207C-F A? J3ren1s
PS-207C-B A? J3.4.18
PW-207C-B A? J3e
PW-207C-T
PW-207C-F A? J3-4.15
PW-207A-T A?
PS-207C-T .
PS-207A-NE Al, Jvau J34
PS-207C-C Al/34, J1.2,8,9,10,13 Jhe7
PS"207C"CB AI'J"’ J211°'11113 J3,4,7
PS-207C-NW Al:347 - 31,2,10,12,13 Jis
PS-207C-NW-D AL 47, JL2,1012,13 Jie
PS-207C-SW AL gl21013

JJ,‘
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A'- Change positive result for toluene to a reévised detection
limit because of blank contamination.

A%~ Change positive result for acetone to a revised detection
limit because of blank contamination.

A’- Change positive result for total xylenes to a revised
detection limit because of blank contamination.

At~ 'Change positive result for methylene chloride to a revised
‘ detectlon limit because of blank contamination.

A’- Change positive result for 4-methyl-2-pentanone to a revised
‘ detection limit because of blank contamination.

‘J'~ Estimate (J) positive results which are less than the CRQL.
J?- Estimate (UJ) nondetect for acetone due to %D > 50.

J?- Estimate (UJ) nondetect for pyridine due to %RSD and/or %D >
50.

J*- Estimate (UJ) nondetect for 2-nitropropane due to %D > 50.

J%- Estimate (J) positive results for 1,1,l-trichloroethane and
tetrachloroethene due to field duplicate imprecision.

Jé- Estimate (J) positive result for 2-butanone due to pobr field
duplicate precision.

J- Estimate (J) postive result for pyrene due to %D > 25.

J®- Estimate (J) all positive results and (UJ) all nondetects due
to poor surrogate recovery. :

J°- Estimate (J) positive result for tetrachloroethene and (UJ)
nondetects for chlorobenzene and ethylbenzene due to low
internal standard area.

J°- Estimate (J) positive result for 2-butanone due to %D > 25%.

J''- Estimate (J) positive result for 1,1,2-trichloro-1,2,2-
trifluoromethane due to %D > 25%. .

J'?- Estimate (UJ) nondetect for methylene chloride due to %D >
50%.

HALLIBURTON NUS
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JIJ'_

Estimate (UJ) nondetects for trichloromethane and ethyl
acetate due to %D > 50%. '

Estimate (UJ) all nondetects due to low surrogate spike
recovery.

Estimate (UJ) associated nondetects due to 1low internal
standard area.

Reject (R) all nondetects due to extremely low surrogate
recovery. :

HALLIBURTON NUS
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TO: RICE NINESTEEL DATE: NOVEMBER 8, 1991
FROM:  RICKY C. DEPAUL K<?® cc:  D. A. SCHEIB

S8UBJECT: INORGANIC DATA VALIDATION
‘ ROCKY FLATS
CASE NO. RFP2, BDG PKG2

SAMPLES: 12/waters/CW-001-D, CW-001, CW-002, CW-003
PW-207A-NE, PW-207A-NW, PW-207A-SE
PW-207C-NE, PW-207C-NW, PW-207C-SE
PW-207C-NE-D, PW-ZO?C-SW

10/sludges/cs 001-D, CS-001, CS-002, CS-003
' pS-207A-NE, PS-207C-CB, PS-207C-C
PS-207C-NW-D, PS-207C~-NW, PS=207C~SW

- A validation was performed on the inorganic analytical data from

l Case ‘No. RFP2, 5DG PKG2, pond water and pond sludge samples

collected by HALLIBURTON NUS Environmental Corporation at the Rocky

1 Flats site. These samples were analyzed for arsenic, barium,

: cadmium, chromium, lead, magnesium, mercury, nickel, potassium,

§ l selenium, silver, sodium and boron. The aqueous samples were also

: analyzed for calcium. The data were reviewed with reference to the

' EPA "Functional Guidelines for Evaluating Inorganic Analyses" as

l applied for use within Region VIII, and were evaluated based on the
following parameters:

*
*

Data Completeness

Holding Times

Calibration Verification
Laboratory and Field Blank Analyses
ICP Interference Check Sample Results
Matrix Spike Recoveries

Laboratory Duplicates

Laboratory Control Sample Results
Field Duplicate Precision
Detection Limits

Sample Quantitation

00000000O0O0O

* - All quality controél criteria were met for this parameter.

An ICP serial dilution analysis is required by the analysis method.
This analysis was not performed by the laboratory, therefore,
sample data were not evaluated for this paramater.

he attached Tab 1 summarizes the validation recommendati
which were based on the following informatio ‘
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Blanks

Samples PW-207C-F, CS-000-F, CW-000-F, and PS-207C+F are field
blanks.. Samples PW-207C-B, PS-207C~-B, CW-000-B and CS-000-B are
rinsate blanks. According to validation protocol, such blanks are
only qualified on the basis of laboratory method blank
contamination. -

Laboratory method, field and rinsate blank analyses yielded the
following contaminants in the maximum concentration indicated:

o Maximum _ Action
Analyte Concentration (ug/l) Level (ug/1l)
silver 7.0 . . 35
magnesium 128 4 640

- calcium 5930 : 29,650
potassium 1730 8650
sodium 357 1785

Samples Affected: All
Blank Actions:

Value > IDL and < Action Level = Report value U.
Value > IDL and > Action Level = Report value unqualified.

Dilution factors, individual sample size and moisture correction
factors were considered prior to the application of these action
levels. No actions were taken for potassium and sodium because

.either all positive results for these analytes were reported for

field quality control blanks or sample concentratlons were greater
than the actlon levels.

Matrix 8 ' eries

- The soil matrix spike recovery  for boron was < 30%. All sludge

results for boron were positive, and these were qualified as
estimated, (J). These results are biased very low. The aqueous
matrix splke recovery- for boron was also low, however, no actions
are required since the initial sample result for this analyte
exceeds 4X the amount spiked. :

Matrix spike recoveries for mercury were high for the soil matrix
and both high and low for the aqueous matrix. No action is
required for soil matrix results since the unspiked initial sample
result for mercury for the soil matrix is greater than 4X the

HALLIBURTON NUS
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water samples dre quallfled as estimated, (J) and (UJ),
respectively.

The soil matrix spike recovery for arsenic was low (< 75%).
Positive results and nondetects for arsenic in sludges are
qualified as estimated, (J) and (UJ), respectively.

Matrix Spike (MS) percent recoveries for cadmium, chromium, silver,

‘potassium, and sodium were outside quallty control limits for both

matrices; however, no actions are required since all initial
analysis sample results for these analytes are greater than 4X the
amount spiked. Positive results and nondetects in aqueous samples
are qualified as estimated (J) and (UJ), respectively for barium,
calcium, lead, magnesium, selenium because all MS %Rs for these
analytes were less than the 75% quality control limit.

Laboratory Duglicate Precision’

_Results for arsenic for the soil matrix laboratory dupllcate

analysis failed to meet the quallty control criteria. Positive
results and nondetects for arsenic are qualified as estlmated (J)
and (UJ), respectively in all sludge samples.

Results for mercury, cadmium and silver failed to meet the quality
control criteria for the aqueous laboratory dupllcate analysis.
Positive results and nondetects for these analytes in waters are
qualified as estimated, (J) and (UJ), respectively.

Laboratory Control Sample Results

The aqueous Laboratory Control Sample (LCS) recovery for cadmium
was less than the 80% lower quallty control 1limit. Positive

-results and nondetects for cadmium in waters are qualified as

estimated, (J) and (UJ), respectively.

Pield Dupljicate Precision

Results for silver, sodium, cadmium, chromium, mercury and nickel
failed to meet the aqueous field duplicate quality control
criteria. Positive results and nondetects for these analytes in
waters are qualified as estimated, (J) and (UJ) . :

Results for barium, cadmium, chromlum, lead, magnesium, nickel,
potassium, selenium, silver, arsenic and sodlum failed to meet the
soil field dupllcate quality control criteria. Sample data for
these analytes in sludges are qualified as estimated (J) and (UJ).

HALLIBURTON NUS
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Overall Data Assessment

Positive sample results for silver, magnesium and calcium are
qualified due to laboratory method blank contamination. )

Positive results for boron in the soil matrix are qualified as
estimated due to extremely low matrix spike recovery. Both high
and low matrix spike recoveries were reported for mercury in the
aqueous matrix; hence positive and nondetected results are
estimated. Positive and nondetected sample results for arsenic are
estimated due to low soil matrix spike recovery. . Positive and
nondetected results for barium, calcium, lead, magnesium, and
selenium, in aqueous samples are estimated due to low matrix spike

" recoveries.

Both positive and nondetected sample results for cadmium in waters
are qualifed as estimated due to low Laboratory Control Sample
(LCS) recovery.

Results for numerous analyteé failed to meet both aqueous and soil
field duplicate quality control criteria. Positive and nondetected
sample results are qualified as estimated.

. Positive and nondetected soil sample results for arsenic are

estimated for the 1laboratory duplicate analysis due to failed
quality control criteria. Aqueous matrix laboratory duplicate
analysis failed quality control limits for mercury, cadmium and
silver. Positive and nondetected sample results are qualified as
estimated. : :

HALLIBURTON NUS
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ROCKY FLATS
CABSE # RFP2, SDG PKG2
TABLE 1 - RECOMMENDATION SUMMARY

Arsenic  Jglr3.4 Magnesium al, gi.3
Barium Ji.3 ’ Mercury Jgir3.4
Boron Ji Nickel J3
cadmium Ji-2.3.4 Potassium J3
calcium al, 3! Selenium Ji.3
Chromium J3 Silver at, gi.3,4
Lead Ji.3 Sodium - J3

If the field is left blank, the qualifier is A - Accept all data.

Al

Jl

-Accept data, but change positive result for

silver to a revised detection limit because of
blank contamination.

Estimate (J) positive results and (UJ)
nondetected results due to MS (%R) outside
quality control limits.

Estimate (J) positive results and (ﬁJ)
nondetects because of LCS recovery < the 80%
lower quality control limit.

Estimate (J) positive results and (UJ)
nondetects due to field duplicate imprecision.

Estimate (J) positive results and (UJ)
nondetects due to laboratory duplicate
imprecision.

HALLIBURTON NUS
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SUBJECT: INORGANIC DATA VALIDATION
ROCKY FLATS
CABE NO. RFP2A, 8DG PKG2A

SAMPLES: 15/waters/PW-207C-NE, PW-207C-NE-D, PW-207C-NW
PW-207C-SE, PW-207C~-SW, PW-207A-NE
PW-207A-NW, PW-207A-SE, CW-001
-CW-001-D, CwW-002, CW-003, PW-207C-B
PW-207C-F, CW-000-B, CW-000-F

.14 /sludges/PS-207C-C, PS-~207C-CB, PS-207C-NW
PS- 207C-NW-D PS-207C-SW, PS-207A-NE
CsS-001, CS-001-D, CS-002, CS-003
PS-207C B, PS- 207C F, CS-000-B
CS-000-F

A validation was performed on the inorganic analytical data from
Case No. RFP2A, SDG PKG2A, pond water and pond sludge samples,
collected by HALLIBURTON NUS Environmental Corporation at the Rocky
Flats site. The TCLP extracts from the these samples were analyzed
for arsenic, barium, cadmium, chromium, lead, mercury, nickel,
selenium and silver. The data were reviewed with reference to the

. EPA "Functional Guidelines for Evaluating Inorganic Analyses" as
applied for use within Region VIII, and were evaluated based on the
following parameters:

*
*
®

‘Data Completeness

Holding Times

Calibration Verification

Laboratory and Field Blank Analyses
ICP Interference Check Sample Results
Matrix Spike Recoveries

Laboratory Control Sample Results
Field Duplicate Precision

Detection Limits

Sample Quantitation

*
00000000O0O0

* - All qualify control criteria were met for this parameter.

Laboratory duplicate and ICP serial dilution analysaes are required
by the analysis method. These analyses were not performed by the
laboratory, therefore, sample data were not evaluated for these
parameters.
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The attached Table 1 summarizes the validation recommendations

wglch were based on the following information:
M '

Samples PW-207C-B, PW-207C-F, CW-000-B, PS-207C-B, PS-207C-F, CS-

000-B, CW-000-F and CS-000-F are rinsate and field blanks and
accordlng to validation protocol are only qualified on the basis of
laboratory method blank contamlnatlon.

Laboratory method, field and rinsate blank analyses yielded the
following contaminants in the maximum concentrations indicated:

Maximum Action
Analyte Concentration (ug/l) Level (ug/l)
barium 81.0 : 405
cadmium . 5.0 25.0
chromium . 13.0 65.0
selenium 87.0 : 435

Sample Affected: All

Blank Actions:

Value > IDL and < Action Level = Report value U.
Value > IDL and > Action Level = Report value unqualified.

Dilution factors were considered prior to the application of these
actions levels. Actions were not taken for selenium and cadmium
because all sample concentrations for cadmium are above the action
level and no positive results were reported for selenium.

Matrix Spike Recoveries

Matrix Spike (MS) recoveries for cadmium in both matrices, barium
in the water matrix and arsenic in the sludge matrix were extremely
low (< 30%). Positive results for these analytes in affected
samples (not qualified due to blank contamlnatlon) are qualified as
estimated, (J). Nondetects for these analytes in all samples are
considered unreliable and are qualified as rejected, (R);
nondetects were reported for barium.

MS Percent Recoveries (%Rs) for lead in the water matrix, nickel in
the sludge matrix and selenium and chromium in both matrices were
below the 75% quality control limit (yet > 30%). Sample data (not
quallfled on the basis of blank contamination) for these analytes
in affected samples are qualified as estimated, (J) and (UJ).

HALLIBURTON NUS
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The MS %R for silver exceeded the 125% upper quality control limit
in the water matrix.. Positive silver results in pond water samples
are qualified as estimated, (J).

Laboratory Control Sample Results

The Laboratory Control Sample (LCS) %R for selenium was low (<
80%). Only nondetects were reported for this analyte, and these

' results are qualified as estimated, (UJ).

Fiéld Duplicate Precision

Relative Percent Differences (RPDs) for chromium, nickel and silver
exceeded the 30% quality control criterion for the water field
duplicate pairs. Sample data for these analytes in pond waters
(not qualified based on blank contamination) are qualified as
estimated, (J) and (UJ). .

RPDs for barium, chromium  and cadmium exceeded the 30% quality
control criterion for the sludge field duplicate pairs. Positive
results for these analytes in sludges (not qualified because of

blank contamination) are qualified as estimated, (J). Nondetects

for these analytes in sludge samples (not qualified due to

-extremely low matrix spike recovery) are qualified as estimated,

(UJ) .
Ooverall Assqssment of the Data

The data are acceptable for use as qualified. Barium, silver,
chromium and selenium were detected as contaminants in the field,
rinsate and/or laboratory method blanks. Matrix spike recoveries
for several analytes were noncompliant resulting in the estimation
or rejection of associated sample data. All selenium results were
estimated due to low LCS recovery. Field duplicate imprecision was
noted for several analytes in both matrices. No other problems
were encountered. '

HALLIBURTON NUS
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ROCKY FLATS
CASE NO. RFP2A, SDG PKG2A
TABLE 1 - RBCOHHBNDATION BUHHARY
Arsenic R}, J! Mercury
Barium at, g1, g% Nickel Jg2, g°
cadmium Ry, Ji, g% Selenium J2, g4
Chromium A;, J2, 35 Silver - J3, g%
Lead J

If the field is left blank, the qualifier is A - Accept all data.

al - Accept data, but raise sample detection 1limit (where
appropriate) to a revised detection limit due to blank
‘contamination. :

J - Estimate (J) positive results in affected samples due to
extremely low MS recovery. : :

J2 - Estimate (J) positive results and (UJ) nondetects in
affected samples due to MS %R < 75 but > 30.

J3 - Estimate (J) positive results in pond waters due to high
MS recovery. :

J4 - Estimate (UJ)'nondetects in all samples due to low
LCS recovery. '

J5 - Estimate (J) positive results and (UJ) nondetects in
affected samples due to field duplicate imprecision.

R} - Reject (R) nondetects in affected samples due to MS %R <
30,

HALLIBURTON NUS
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