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used for remediation of the 1100-EM-1 sites are discussed in Section 3.0. A summary of the
results of remediation of the three sites is provided in Section 4.0. Section 5.0 details Quality
Assurance/Quality Control (QA/QC) protocols implemented by CDM Federal, and provides an
assessment of data usability. A brief statement of conclusions is included as Section 6.0 of the
report. Section 7.0 is a listing of references cited.

Appended to this summary report is a presentation of the analytical data generated by the onsite
laboratory during the site remediation activities (Appendix A). Offsite laboratory analytical data
are presented in table form within the main portion of the report, except for waste
characterization sample results. Data for the waste characterization samples are provided in
summary form in Appendix B. Full analytical data sets as reported by the offsite laboratory will
be entered on the Hanford Environmental Information System (HEIS). All sample tables
presenting the results of offsite analyses include HEIS numbers for each sample to allow cross-
reference. Attainment criteria determination was made using the data set presented in Appendix
C. A copy of the USACE North Pacific Division Quality Assurance Report (QAR) is provided
in Appen x D. Appendix E of this report includes two memoranda describing radiological
surveys of tires formerly located at the Horn Rapids Landfill. Well logs are provided in
Appendix F for five groundwater-monitoring wells installed at the Horn Rapids Landfill.

015SUMRPT/21Sep95/CDP 1-2













As reported in the RUFS Report (DOE 1993), analytical results from soil samples collected at
each of the three sites during previous investigations were compared to Upper Tolerance Limits
(UTLs) for each analyte detected. The UTLs are essentially project-specific background levels
calculated under an earlier study and reported in the Phase I 1100-EM-1 OU Report (DOE
1990). Further explanation and the method UTL calculations are provided in Appendix K of the
1100-EM-1 OU RIFS Report (DOE 1993) and in the Phase I Report (DOE 1990). Any analyte
found to be present at a site at a concentration exceeding the UTL was considered to be a
contaminant of potential concem (COPC).

Potential risks to human health and the environment posed by the COPCs identified at each site
were assessed in the RUFS. Contaminants present at concentrations believed to present an
unacceptable potential health risk are those which were targeted for cleanup. Health-based
cleanup goals were established for these contaminants, typically at higher concentrations than
the UTLs. No contaminants were found to present an unacceptable potential risk to
environmental receptors.

2.2.1 DISCOLORED SOIL SITE

The Discolored Soil Site lies approximately 609 m (2000 ft) northwest f Building 1171 and
encompasses an east-west trending depression. Previous investigations identified visibly stained
soil covering an area of about 1.8 m (6 ) by 3.0 m (10 ft) at the eastern end of the depression.
The stained soil was determined to be the result of a spill of bis(2-ethylhexyl)phthalate (BEHP).

Three COPCs were determined to be present in surface soils of the Discolored Soil Site at
concentrations exceeding UTLs. These contaminants and their maximum detected
concentrations include the following: bis(2-ethylhexyl)phthalate (BEHP) (25,000 mg/kg);
chlordane (1.86 mg/kg); and heptachlor (0.065 mg/kg). The risk assessment conducted as part of
the RUFS (DOE 1993) demonstrated that BEHP was the only contaminant detected at a
concentration which presented an unacceptable potential health risk. Contamination was thought
to be limited to the top 25.4 cm (10 in) of soil and in the eastern end of a triangular depression
which defines the site. Figure 2-3 modified from the RI/FS Report (DOE 1993) shows the
estimated distribution of BEHP in surface soils at concentrations exceeding the UTL of 690
micrograms per kilogram (ug/kg). The cleanup criteria for BEHP established in the 1100 Area
Record of Decision (ROD) (EPA 1993) was 71 mg/kg. The volume of contaminated soil to be
removed was estimated to be 99 to 336 cubic meters (130 to 440 cubic yards) assuming an
excavation depth of 0.46 m (1.5 ft) (USACE 1994a).
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2.2.2 EPHEMERAL POOL

The Ephemeral Pool is a 6.1 m (20 ft) by 213 m (700 ft) manmade depression on the western
side of the Building 1171 parking lot where runoff water collects and evaporates.

The COPCs identified in surface soils at the Ephemeral Pool Site and their maximum detected
concentrations consist of chlordane (2.8 mg/kg), heptachlor (0.029 mg/kg), and PCB Aroclor
1248 (42 mg/kg). Of these contaminants, only Aroclor 1248 was determined to present an
unacceptable potential human health risk. Figure 2-4 modified from the RI/FS Report, shows the
estimated distribution of Aroclor 1248 and chlordane in surface soils of the Ephemeral Pool Site.
The UTL for Aroclor 1248 is 170 ug/kg. The cleanup level for PCB at the Ephemeral Pool Site
was established at 1 mg/kg (EPA 1993). Soil containing Aroclor 1248 at concentrations greater
than this level was assumed to be confined to the northern portion of the elongate depression

v ich defines the site. Based on an estimated depth of contamination of 0.46 m (1.5 ft), the
volume of contaminated soils to be removed from this site was estimated to be between 126 to
260 cul : meters (165 to 340 cubic yards) (USACE 1994a).

2.2.3 HORN RAPIDS LANDFILL

The Horn Rapids Landfill covers approximately 20.25 hectares (50 acres) located northeast of
the Siemens Power Corporation facility and north of Horn Rapids Road. The landfill was
operated as an uncontrolled landfill from the late 1940s until the 1970s. Disposal of office and
construction waste, asbestos wastes, sewage sludge, and fly ash is known to have occurred at the
landfill. In addition to asbestos contamination, thirteen COPCs were identified in surface soils
during investigation of the Horn Rapids Landfill. These contaminants and their maximum
detected concentrations include the following: arsenic (6.6 mg/kg); barium (1320 mg/kg);
chromium (1250 mg/kg); copper (1280 mg/kg); manganese (501 mg/kg); nickel (557 mg/kg);
thallium (3.1 mg/kg); vanadium (101 mg/kg); zinc (3160 mg/kg); beta-hexachlorocyclohexane
(beta-HCH) (0.094 mg/kg); DDT (1.98 mg/kg); heptachlor (0.02 mg/kg); and PCB (102 mg/kg).
PCB were also detected in two subsurface soil samples. The risk assessment demonstrated that
PCB represented the only contaminant detected at concentrations which present an unacceptable

human health risk (DOE 1993).

Soils containing PCB were detected only in the south-central portion of the Horn Rapids
Landfill. Figure 2-5 modified from the RI/FS Report (DOE 1993) illustrates the location of soil
samples demonstrating PCB contamination at concentrations exceeding the UTL of 170 pg/kg.
Other COPCs which were found to be approximately coincident with (i.e., detected in the same
area as) the PCB contamination include the following: heptachior, DDT, DDE, (beta-HCH), and
vanadium. The 1100 Area ROD (EPA 1993) established a cleanup level of 5 mg/kg for PCB-
contaminated soil at the Horn Rapids Landfill. Assuming a maximum depth of contamination of
1.52 m (5 ft), the volume of contaminated soils requiring removal (i.e., soil with concentrations
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3.2 SAMPLING
3.2.1 TYPES OF SAMI ES COLLECTED

At the direction of the USACE, sampling and analysis was conducted at the three EM-1 sites for
five separate purposes. The types of samples collected and the intended purpose of each is
described below:

Screening Samples - Once excavation of suspect contaminated materials had begun, soil samples
were collected from the base and walls of the excavation at regular intervals to determine the
presence or absence of contaminants above the cleanup levels established in the 1100 Area ROD
(EPA 1993). These samples were analyzed in an onsite laboratory facility providing rapid
turnaround and at least U.S. Environmental Protection Agency (EPA) QC Level II analytical
results. Analytical results were typically available within three hours of sample collection.

Confir—~*~= €~~qles - ~ 1ce all contaminated soil had been removed from a site, as
demonstrated by the analytical results of screening samples collected from the excavated area,
confirmation samples were collected for off-site laboratory analysis. Analyses were performed
on a quick turnaround basis with initial results available within 48 hours of sample receipt by the
laboratory. These analyses were conducted in accordance with EPA QC Level III data
requirements, with 10% meeting EPA QC Level IV equivalent data requirements. Additionally,
at least 10% of all confirmation samples were split and submitted to the USACE North Pacific
Division (NPD) Laboratory for analysis as QA samples.

Rinsate Samples - Aqueous samples consisting of water from the final rinse in sample equipment
decontamination were collected during confirmation sampling at each site to evaluate the
potential for cross-contamination. These samples were analyzed for the cleanup target
constituents at the offsite laboratory in accordance with EPA QC Level III data requirements.
These samples were also sp  and submitted to the USACE NPD Laboratory as QA samples.

Waste Characterization Samples - Composite samples were collected from contaminated soil
stockpiles at each site to quantify the concentration of target contaminants and to determine the
presence or absence of other hazardous constituents. These data were used to identify
transportation and disposal requirements for each waste stream. Analyses of waste
characterization samples were conducted by the offsite laboratory according to EPA QC Level
I1 data requirements.

Profile Samples - A single composite sample was collected to represent each of the two

categories of contaminated soils stockpiled; (1) BEHP-contaminated soils from the Discolored
Soil Site, and, (2) PCB-contaminated soils from the Ephemeral Pool Site and the Horn Rapids
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3.3 ONSITE LABORATORY ANALY“ES

A mobile laboratory was used to provide same-day analytical results for screening samples
collected during excavation at the three EM-1 sites. QA/QC procedures employed in the
analysis of samples in the mobile laboratory met or exceeded the certification/accreditation
requirements of the Washington Department of Ecology. All samples were hand delivered to the
mobile laboratory under standard chain-of-custody protocols.

All screening samples were extracted with hexane using a sonication method (SW-846 Method
3550), and analyzed by gas chromatograph and capillary column. Screening samples from the
Discolored Soil Site were analyzed by SW-846 Method 8060 for the presence of BEHP.
Screening samples from the Ephemeral Pool Site and the Horn Rapids Landfill were analyzed by
SW-846 Methods 8081 (GC with a capillary column) for the presence of PCB. Analytical
results were reported on a dry-weight basis, using estimated moisture content for samples as
received. Sample data packages produced by the onsite laboratory conformed to EPA Level I
QC requirements.

3.4  OFFSITE LABORATORY ANALYSES

Cc firmation samples, rinsate samples, and waste characterization samples were shipped offsite
for laboratory analysis. The analyses performed and sample data packages provided by the
offsite laboratory reflect EPA QC Level III, except for 10% "CLP-type" analyses which reflect
EPA QC Level IV. Sample extractions utilized the Soxhlet method (SW-846 Method 3540).
BEHP analyses for samples collected at the Discolored Soil Site were by SW-846 Method 8060.
Analysis of samples from the Horn Rapids Landfill and the Ephemeral Pool Site was by SW-846
Method 8080 for PCB. For all analyses, moisture content was determined by ASTM Method
D2216 and analytical results were reported on a dry-weight basis.

3.5 DATA EVALUATION
Attainment criteria were established by the regulatory agencies to determine when cleanup
criteria had been met for the 1100-EM-1 sites. These criteria are based on the cleanup standards

provided in the ROD (EPA 1993) and existing state requirements for the remediation of
hazardous waste sites.

3.5.1 ATTAINMENT CRITERIA

Attainment criteria for the 1100-EM-1 soil removal actions were developed jointly by EPA and
Ecology. Guidance for application of numerical standards established in the Washington Model
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Toxics Control Act (MTCA) formalized in WAC 173-340-740(7)(d) was used as the basis for
these criteria. For 1100-EM-1, the sites would be considered to be fully remediated if:

(i) The upper confidence interval on a true soil concentration is less than the soil cleanup
level. Statistical tests would be performed at a Type I error level of 0.05 (95% upper
confidence level);

(i1) No single sample concentration is greater than two times the soil cleanup level; and
(1i1) Less than fifteen percent of the sample concentrations exceed the soil cleanup level.

In the development of these criteria, it was recogni. ° that the data sets obtained would probably
have sample distributions which were "skewed to the left." In other words, there would ! a
large 1 mber of samples where contaminant concentrations were not detected (thus the lefiward
skew), some samples where contaminant concentrations were between non-detect and the
specified cleanup levels, and a small percentage of samples where contaminant levels ranged

betv n the cleanup level to two times the cleanup level. If the sample sets were tested for
normality and log-normality and failed, it was agreed that the approximate method of calculating
the one-sided upper confidence limit presented in Section 5.2.1.3 of Ecology's Statistical
Guidance for Ecology Site Managers (Ecology 1992) would be used.

3.5.2 SAMPLE POPULATION

The sample population for data includes that analyzed by both on-site and off-site laboratories.
The analytical methods used by the on-site laboratory were selected to ensure that all data
obtained would be reliable. Off-site laboratory analysis was used to provide confirmation that
cleanup levels had been met. In some cases, a sample was split and analyzed by both
laboratories. A comparison of these data found excellent correlation between results. Blind
duplicate analyses were also performed on samples submitted to the on-site laboratory as a
quality control check. Again, excellent correlation of the analyses was determined. In cases
were duplicate analyses were run, an average of the returned values was used for statistical input.

3.6 OTHER REMEDIAL ACTIVITIES

Several other remedial activities were performed by USACE contractor Morrison Knudsen in
fulfillment of the 1100 area ROD (EPA 1993). These activities can be divided into three ; eral
categories; closure of the Horn Rapids Landfill, installation of groundwater-monitoring wells,
and transport and disposal of wastes. Work accomplished under each category is summarized

below.
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3.6.1 CLOSURE OF THE HORN RAPIDS LANDFILL

The 1 )0 area ROD (EPA 1993) required that the Horn Rapids Landfill be closed as an asbestos
landfi in accordance with the National Emissions Standards for Hazardous Air Pollutants

(1 iSHAP) contained in the Code of Federal Regulations (CFR) 40, 61.151. Compliance with
this requirement involved the construction of an engineered cap and the placement of a notice on
the property deed. However, prior to construction of the cap an open landfill cell containing
automobile and truck tires required remediation and a burn cage was to be dismantled.

Remediation of the open cell at the Horn Rapids Landfill began with a radiological survey of
approximately 200 tires. No detectable activity was observed by the survey. Appendix D
contains two memoranda referencing the survey. The tires were transported to Tire Byproducts
Company of Spokane, Washington, to be recycled. The burn cage was dismantled and
transported to the central portion of the landfill to be covered with the cap.

Construction of the Horn Rapids Landfill cap followed methods given in the Remedial Action
Workplan for the 1100-EM-1 Operable Unit (DOE 1995a). A random material layer with a
tl kness of 45 cm (18 in) was overlain by a 15 cm (6 in) layer of topsoil. The location and
extent of the cap is shown on Figure 3-1. Construction of the cap was completed on April 13,
1995. Seeding of the cap to promote native vegetation is scheduled for the Fall of 1995.

3.6.2 GROUNDWATER-MONITORING WELLS

The 1 )0 Area ROD (EPA 1993) specified compliance with the Safe Drinking Water Act
(SDWA) maximum contaminant level (MCL) of 5 ng/1 for trichloroethylene (TCE) in
groundwater at the Horn Rapids Landfill. The remedial action for achieving this goal was
identified as natural attenuation. Groundwater monitoring was specified to confirm that the
remedial action objectives were being achieved. In addition, controls were initiated to prevent
the installation of groundwater wells in the path of contaminated groundwater until remedial
a on objectives have been attained.

In August, 1995, five groundwater-monitoring wells were installed down gradient of the Horn
Rapids Landfill. Figure 3-2 illustrates the location and provides the coordinates for these wells.
Well logs for these five wells are presented in Appendix E. Well installation and periodic
sampling are described in the Additional Monitoring Well Installation and Field Sampling Plan

(DOE 1995b).
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3.6.3 TRANSPORT AND DISPOSAL OF WASTES

Contaminated soils from the Horn Rapids Landfill, Discolored Soil Site, and Ephemeral Pool
were transported and disposed by Morrison Knudsen. PCB contaminated soil from the Horn
Rapids Landfill and Ephemeral Pool were disposed of at the Chemical Waste Management
Facility in Arlington, Oregon. That facility is a RCRA, Class C/Toxic Substances Control Act
(TSCA) disposal location. The BEHP contaminated soil was subject to thermal treatment at the
Aptus, Incorporated Incineration Facility in Aragonite, Utah.
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4.0 SITE REMEDIATION AND ANALYTICAL RESULTS

This section presents the results and findings of the remedial action conducted by CDM Federal
at the Hanford 1100-EM-1 sites. The first three subsections describe the excavation, screening,
and confirmation sample results for each of the three sites. The fourth subsection provides a
summary of the final disposition for wastes generated at each site. Application of the attainment
criteria established by the regulatory agencies is discussed in Section 4.5.

4.1 DISCOLORED SOIL SITE

Excavation and stockpiling of BEHP-contaminated soils at the Discolored Soil Site were
accomplished on February 13 and 14, 1995. Figure 4-1 depicts the depths of excavation and the
screening and confirmatory sample locations at the Discolored Soil Site. Initial soil removal to a
¢ th of 60 cm (2 ft) was accomplished based on field observations of stained soils. Previous
investigations demonstrated elevated concentrations of BEHP associated with the discolored
soils in this area (DOE 1993). Staining of soil was darkest in the uppermost 20 cm (8 in) of the
soil profile.

Once all stained soils had been removed, screening samples were collected to determine if
additional excavation would be necessary. Analytical results for each screening sample are
provided in Appendix A of this report. Samples were collected from the perimeter of the
excavation (from the excavation walls) and from the base of the excavation. Of the 25 samples
collected and subsequently analyzed by the onsite laboratory, results from two samples
indicated the presence of BEHP at concentrations exceeding the established cleanup level of 71
mg/kg. Additional excavation was conducted in the area of these two samples and the areas
were resampled. The results of the deeper sampling in these areas demonstrated that soils
contaminated by BEHP at concentrations greater than the cleanup level had been removed. A
total of approximately 61 cubic meters (80 cubic yards) of BEHP-contaminated soil were
excavated and stockpiled at the Discolored Soil Site.

Eleven confirmatory samples (including one duplicate sample) were collected from the
excavation for offsite laboratory analyses. These samples were collected as discrete samples
rather than by the composite si  ling procedures described in the Remedial Action Work Plan
(CDM Federal 1995). Discrete samples were collected because of the relatively small areal
extent of the excavated area. This change was discussed with the regulatory agencies prior to
sampling.

Confirmatory sample locations are illustrated in Figure 4-1. The sample which was split for

dupucate a-—* -is was also submitted to the USACE NPD Laboratory as a QA split  1ple.
Sample locations were selected to provide uniform coverage of the excavated area. Table 4-1
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presents the results from these sample analyses. Evaluation of these data indicated that the
remediation goals had been achieved. Application of the attainment criteria is discussed in
Section 4.5.

42 TTHEMERAL POOL SITE

The excavation and stockpiling of PCB-contaminated soils at the Ephemeral Pool Site was
accon lished in two phases. The first phase occurred on February 10 and between February 15
and 17, 1995. The second phase was conducted between March 13 and 15, 1995.

Phase I

Initial sampling was conducted at the Ephemeral Pool Site in areas where RUFS (DOE 1993)
sample results had previously demonstrated the presence of PCB-contaminated soils. This
consisted of the area surrounding RI/FS sample locations E-2 and E-3 (Figure 4-2), the positions
of whic were surveyed by the USACE prior to mobilization of the excavation crew to the site.
The first 14 screening samj s collected were from a depth of approximately 30 cm (1 ft) to
determine an appropriate depth for initial excavation (samples 1-1 through 14-1 on Figure 4-2).
Of these samples, only five contained PCB at concentrations exceeding the 1.0 mg/kg cleanup
standard for total PCB. All of these samples were from an area near the E-2 RI/FS sample point
marker. Soils were excavated to a depth of 30 cm (1 ft) from the area surrounding the E-2 and
E-3 sample location markers and as indicated by screening sample results.

Evidence from the screening sample results suggested that the elevated PCB concentrations were
associated with a dark stained layer present from a depth of 0-5 cm (0 to 2 inches) in some
portions of the Ephemeral Pool Site. Screening samples were collected which represented the
upper 5-15 cm (2 to 6 inches) of soil in these areas. Excavation at the Ephemeral Pool Site
proceeded with the goal of removing this layer where screening sample data indicated that it was
contaminated by PCB.

By Fi ruary 17, 1995, a total of approximately 70 cubic meters (90 cubic yards) of PCB-
contaminated soil had been removed and stockpiled at the Ephemeral Pool Site. Data from
screening samples collected to that point, particularly samples 43-6" to 67-2", demonstrated that
a fairly large area of the site had, at the surface, a shallow layer of soil with PCB concentrations
between 0.5 and 2 mg/kg PCB. Work at the Ephemeral Pool Site was suspended by the USACE
pending a re-evaluation of the excavation approach and discussions between the USACE and
representatives of DOE and the regulatory agencies.
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Phase II

Excavation work resumed at the Ephemeral Pool Site on March 13, 1995. Removal of
contaminated soils at the Ephemeral Pool Site continued with the enlargement of the existing
excavation surrounding the E-2 RI/FS sample location to remove soils containing PCB at
concentrations exceeding the ROD cleanup level (Figure 4-2). Excavation proceeded to depths
of approximately 0.6 to 1.0 m (2 to 3 ft) in areas where screening sample data warranted. On
March 15, 1995, screening sample data suggested that the remediation criterion for PCB had
been achieved. A total of approximately 115 cubic meters (150 cubic vards) of PCB-
contaminated soils were excavated and stockpiled at the site.

Eighteen confirmatory samples (including two duplicate samples) were collected from the
excavation for offsite laboratory analyses. The two samples which were split for duplicate
analyses were also submitted to the USACE NPD Laboratory as QA samples. All of these
confirmatory samples were collected as grab samples from sample nodes evenly distributed
within the excavation. Sample locations were selected to provide uniform coverage of the
excavated area. Confirmatory sample locations are presented in Figure 4-3. Table 4-2 presents
the results of analyses for these samples. Data from the confirmation sampling demonstrated the
attainment criteria had been satisfied. Application of the criteria is discussed in Section 4.5.

43 HORN RAPIDS LANDFILL

Excavation and stockpiling of PCB-contaminated soils at the Horn Rapids Landfill were
conducted prnimarily between January 30 and February 8, 1995, with a brief return to complete
the removal on March 13, 1995. Figures 4-4 and 4-5 illustrate the depths of excavation and
scre  ing sample locations for several stages of the removal at the Horn Rapids Landfill.

Initial soil removal at the Horn Rapids Landfill was based on the results of the RI/FS (DOE
1993). Soils were removed to a depth of approximately 1 m (3 ft) from a 12 m by 12 m (40 ft by
40 ft) area centered on the earlier RI/FS sample locations, the positions of which had been
surveyed by the USACE. All of the RI/FS samples collected in this immediate area had
contained detectable concentrations of PCB. Screening samples were then collected from the
walls and base of the excavation. Figure 4-1 illustrates the locations of the first 88 screening .
samples collected (1-1 through 88-1). Data from screening samples 1-1 through 34-1 indicated
the need for further excavation to the north, west, and south. The excavation was enlarged in
these directions and more screening samples collected (35-1 through 40-1). Removal and
sampling proceeded in this manner for several days with the excavation growing in area and,
where indicated by screening sample data, in depth.
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TABLE 4-2
OFFSITE LABORATORY ANALYTICAL DATA SUMMARY
EPHEMERAL POOL SITE CONFIRMATORY SAMPLES

SAMPLE # HEIS # DATE PCB PCB PCB PCB PCB PCB PCB TOTAL
COLLECTED | AROCLOR | AROCLOR | AROCLOR | AROCLOR | AROCIOR | AROCLOR ! AROCLOR PCB
1016 1221 1232 1242 1248 1254 1260
EM-1/02-C-01-1 BODSQ4 3/14/95 nd' nd nd nd nd nd 0119 0.119
EM-1/02-C-02-1 BODSQS 3/14/95 nd nd nd nd nd nd 0.444 0.444
EM-1/02-C-03-1 BODSQ6 3/14/95 nd nd nd nd nd nd nd nd
EM-1/02-C-04-1 BODSQ7? 3/14/95 nd nd nd nd nd nd 0.065 0.065
EM-1/02-C-05-1 BODSQS 3/14/95 nd nd nd nd nd nd nd nd
EM-1/02-C-06-1 BODSQY 3/14/95 nd nd nd nd nd nd nd nd
EM-1/02-C-07-1 BODSRO 3/14195 nd nd nd nd nd nd nd nd
EM-1/02-C-08-2 BODSRI 3/15/95 nd nd nd nd nd nd 0138 0.135
EM-1/02-C-09-2 BODSR2 3/15/95 nd nd "nd nd nd nd nd nd
EM-1/02-C-10-1 BODSR3 3/15/95 nd nd nd nd nd nd 1.04 1.04
EM-1/02-C-11-1 BODSR4 31595 nd nd nd nd nd nd 0319 0319
EM-1/02-C-12-1 BODSRS 3/15/95 nd nd nd nd nd nd nd nd
“ EM-1/02-C-13-1} BODSR6 315/95 nd nd nd nd nd nd nd nd
|| EM-1/02-C-14-2 BODSRS 315195 nd nd nd nd nd nd . 0080 0.080
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TABLE 4-2 (continued)
OFFSITE LABORATORY ANALYTICAL DATA SUMMARY
EPHEMERAL POOL SITE CONFIRMATORY SAMPLES

(V%2

|| SAMPLE # HEIS # DATE PCB PCB PCB pPCB B PCB PCB TOTAL
COLLECTED | AROCLOR AROCLOR AROCLOR AROCL( [.OR AROCLOR AROCLOR PCB
1016 1221 1232 1242 I8 1254 1260
EM-1/02-C-15-2 BODSR9 3/15/95 nd nd nd nd | nd nd nd Il
EM-1/02-C-16-1 BODSS0 3/15/95 nd nd nd nd | nd nd nd
|| EM-1/02-C-17-1? BODSS1 3/15/95 nd nd nd nd ! nd nd nd
II EM-1/02-C-18-3 BODSS3 3/15/95 nd nd nd nd | nd nd nd
EBEM-1/02-C-16-0° BODSS4 3/15/95 1 nd nd nd nd | nd nd nd

' nd = not detected

? Sample EM-1/02-C-13-1 collected as a blind duplicate of EM-1/02-C-12-1. Sample EM-1/02-C-17-1 collected as a blind duplicatc of EM-1/02-C-16-1

Original samples also split for QA Analysis by USACE NPD Laboratory.
' EB indicates sample is an equipment (rinsate) blank. Analytical results for this sample reported in mg/l.
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On February 9, 1995, screening sample results indicated that all soils at the Horn Rapids Landfill
contaminated with PCB at concentrations greater than the site-specific cleanup criterion of 5
mg/kg (EPA 1993) had been excavated. A total volume of approximately 1224 cubic meters
(1600 cubic yards) had been removed and stockpiled. The excavated area was overlain with a 3
m by 3 m (10 ft by 10 ft) grid for confirmatory sampling. Eighteen grid nodes were randomly
selected for confirmatory sample locations. Two of these samples were split and submitted as
duplicates for a total of 20 confirmatory samples. Splits of these two samples were also
submitted to the USACE NPD Laboratory for QA analyses. Samples were collected as
composite samples using procedures outlined in the Remedial Action Work Plan (CDM Federal
1995). Confirmatory sample locations are illustrated on Figure 4-6. Table 4-3 presents the
results of analyses for these samples.

Of the eighteen unique confirmatory samples collected at the Horn Rapids Landfill, seven
contained PCB at concentrations exceeding the 5 mg/kg cleanup criterion established in the
1100-EM-1 ROD (EPA 1993). A single sample contained PCB at a concentration which
exceeded two times the cleanup level (sample EM-1/03-C-09-06, 14.0 mg/kg). Variability
between the screening sample results and the confirmatory sample results may be attributable to
the differences in sample collection methods (grab samples versus composite samples) and to
matrix variability.

On March 13, 1995, the excavation crew returned to the Horn Rapids Landfill to complete
excavation in the area of sample EM-1/03-C-09-06. Screening samples 181-6 through 185-6
were collected from the subsample locations for composite confirmatory sample EM-1/03-C-09-
06. The results of these screening samples indicated the elevated levels of PCB were associated
with shallower soils on an unexcavated "bench." A 1.5 mby 4.6 m (5 ft by 15 ft) section of the
bench was removed and added to the stockpiled soils at the site. The bench was approximately
0.9 m (3 ft) high. The volume of soil removed was approximately 6 cubic meters (8 cubic
yards). Following removal of this matenal, two screening samples (186-6 and 187-6) were
collected from the newly excavated area and analyzed. Both samples were below the cleanup
level of 5 mg/kg PCB. Two confirmatory samples were also collected from this area (EM-1/03-
C-21-6 and EM-1/03-C-22-6). PCB concentrations in both confirmatory samples were below 5

mg/kg (Table 4-3).

Statistical evaluation of the screening and confirmatory data demonstrated that the attainment
criteria had been achieved. Section 4.5 presents a discussion of the attainment criteria to this

site.
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TABLE 4-3 (continued)
OFFSITE LABORATORY ANALYTICAL DATA SUMMARY
HORN RAPIDS LANDFILL CONFIRMATORY SAMPLES

SAMPLE # " HEISH DATE COLLECTED PCB pCB PCB PCB PCB PCB PCB TOTAL

AROCLOR AROCLOR | AROCLOR | AroclLOR | AROCLOR | aROCLOR | AROCLOR PCB

_ 1016 m m 124 1248 1254 1260

EM-1/03-C-17-7 BODSP4 2/16/95 nd nd nd nd 0.541 nd nd 0.541
EM-1/03-C-18-8 BODSPS 2/16/95 nd nd nd nd .9.19 nd nd 92.19

II EM-1/03-C-19-7 BODSP6 2/16/95 nd nd nd nd 1.39 nd nd I 139
Il EM-1/03-C-20-5 BODSP7 2/16/95 nd nd nd [ 295 nd nd 295

" EM-1/03-C-21-6 BODSQ2 3/13/95 nd nd nd nd nd nd nd nd
" EM-1/03-C-22-6 BODSQ3 3/13/95 nd nd nd 3.04 nd 0.0765 3.117

“ EBEM-1/03-C-11-0° BODSP9 2/16/95 nd nd nd i nd nd nd nd "

' nd - not detected
? Sample EM-1/03-C-02-3collected as a blind duplicate of EM-1/03-C-01-3.

Sample EM-1/03-C-12-4 collected as a blind ducpliate of EM-1/03-C-11-4. Orginal samples also split for QA Analysis by USACE NP LLaboratory.
} EB indicates sample is an equipment (rinsate) blank. Analytical results for this sample reporteded  mg/l.

TBL4-3/04/12/95/CDP




4.4  WASTE CHARACTERIZATION SAMPLES

Six waste characterization samples were collected and sent offsite for laboratory analysis and
sample data package preparation meeting the EPA QC Level III data requir ents. Analytical
results from the waste characterization samples were used to determine waste codes for proper
transportation and disposal of the contaminated soil stockpiles. Waste characterization samples
were collected as composites representing each waste type and analyzed for volatile organic
compounds (VOCs), semi-volatile organic compounds (SVOCs), Pesticides/PCB, Resource
Conservation and Recovery Act (RCRA) Metals, and Toxicity Characteristic Leaching
Procedure (TCLP) for chlordane only. Analytical results for all waste characterization samples
are summarized in Appendix B to this report.

Two waste characterization samples were collected from the stockpiled soils at the Discolored

Soil Site (EM-1/01-W-01-0 and EM-1/01-W-02-0). In addition to BEHP (ranging from 50 to \
250 mg/kg), other analytes detected and concentration ranges include: arsenic (1.29 to 1.43

mg/kg), barium (70.2 to 78 .8 mg/kg), chromium (4.44 to 4.58 mg/kg), toluene (0.007 mg/kg), di-
n-octylphthalate (0.650 mg/kg), and total chlordane (0.464 to 0.599 mg/kg). Chlordane was not

detected in the TCLP leachate.

Due to the relative volumes of PC™ -ontaminated soils stockpiled at each site, it was decided to
collect one waste characterization sample from the Ephemeral Pool Site and three from the Horn
Rapids Landfill. The single sample collected from the soils stockpiled at the Ephemeral Pool
Site contained PCB Aroclor 1260 at a concentration of 4.73 mg/kg as well as the following
analytes: a1 nic (1.96 mg/kg), barium (118 mg/kg), chromium (8.74 mg/kg), lead (40.6 mg/kg),
fluoranthene (1.10 mg/kg), phenanthrene (0.880 mg/kg), pyrene (1.10 mg/kg), and total
chlordane (6.95 mg/kg). Chlordane was not detected in the TCLP leachate. The three Horn
Rapids Landfill samples contained PCB Aroclor 1248 at 5.72 to 11.0 mg/kg, PCB Aroclor 1260
at 0.237 to 0.691 mg/kg, and several other analytes including: arsenic (0.697 to 1.04 mg/kg),
barium (44.3 to 55.3 mg/kg), chromium (1.92 to 3.48 mg/kg), and di-n-butylphthalate (0.180 to

1.10 mg/kg).

45  APPLICATION OF ATTAINMENT CRITERIA
Completion of cleanup at each site was confirmed through the application of the attainment

criteria established by the regulatory agencies. These criteria are described in Section 3.5.
Application of the criteria at each of the sites is described.
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4.5.1 DISCOLORED SOIL SITE

The 1100-EM-1 Operable Unit ROD (EPA 1993) established the BEHP soil cleanup level for the
Discolored Soil Site at 71 mg BEHP/kg of soil. All data obtained from post remediation
sampling to verify that this cleanup level was met at the Discolored Soil site are presented in
Appendix C, Table C-1. The data were tested graphically and rejected for both normality and
log-normality, therefore the approximate method of calculating the 95% upper confidence limit
(UCL,;) is appropriate.  In accordance with Ecology's Statistical Guidance for Ecology Site
Managers (Ecology 1992) for distributions with large sample size the following formula is used:

UCL -X-Z
9 la \/,',

Where:

UCL,s = 95% Upper Confidence Level
x = Sample Mean

s = Sample Standard Deviation
n = Number of Compliance Monitoring Samples
Z,.= Value of the Z parameter = 1.645 for one-sided 95% confidence

{-a
limit
For the Discolored Soil Site data:

x =12.29
§=21.32
n=36
Zys=1.645
Therefore:
(UCD),,-12.29-1.645 2132, 15,14
V36

The attainment criteria for the Discolored Soil Site are met for the following reasons:

(1) The 95% UCL of 18.14 mg of BEHP/kg of soil is less than the 71 mg of
BEHP/kg of soil cleanup level,
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rejected for both normality and log-normality and the approximate method of calculating the
UCL,, is appropriate. -~

For the Horn Rapids Landfill data:

x =1287
$=1.761
n=144
Zos = 1.645
Therefore:
(UCL),,-1.287-1.645 1281 528
/144

The attainment criteria for the Horn Rapids Landfill are met for the following reasons:

(1) The 95% UCL of 1.528 mg of PCB/kg of soil 1s less than the 5 mg of
PCB/kg of soil cleanup level,

(11) No sample concentration is greater than twice the cleanup level (10 mg
of PCB/kg of soil); and

(ii1) Only 8 of 144 samples (5.6%) were determined to be greater than the
cleanup level.

454 SUMMARY

The compliance monitoring data and subsequent statistical analyses for all three sites
confirm that the attainment criteria have been met. Based on this evidence, the sites have been
backfield with clean material. At the Ephemeral Pool Site, the final surface will be graveled to
match per-existing conditions. For the Discolored Soil Site, minor site revegetation is planned
for the fall of 1995. At the Horm Rapids Landfill, an additional two-feet of cover material will be
placed to match the asbestos cap thickness. Final revegetation will occur in the fall of 1995 in
conjunction with the total revegetation of the entire Horn Rapids Landfill.
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5.0 QUALITY ASSURANCE/QUALITY CONTROL

This section discusses QA and QC procedures regarding the CDM Federal subcontract
laboratories utilized for sample analyses. The quantitative and qualitative data quality objectives
for this project were presented in the Remedial Action Work Plan (CDM Federal 1995). A
cursory review was completed of data generated by both the onsite and offsite analytical
laboratones in order to provide a limited assessment of data quality. Field QA/QC (in addition
to the onsite lab QA/QC) is also discussed, particularly deviations from the work plan and
Quality Assurance Project Plan (QAPjP). Section 5.6 presents an overview of the USACE QA
laboratory data review. ‘

5.1 ON{™ ™ LA P)RATORY

Onsite laboratory analytical work associated with the Hanford 1100-EM-1 sites was conducted
by CDM Federal subcontractor, Transglobal Environmental Geosciences Northwest, Inc. (TEG-
NW) utilizing a mobile laboratory facility transported to and operated onsite. Analytical data
analyses and packages met the requirements for EPA QC Level II. The total number of samples
submitted for analysis to the onsite laboratory facility is as follows:

™ colored Soil Site - 27 samples, SW-846 Method 8060 - BEHP,

Ephemeral Pool Site - 108 samples, SW-846 Method 8080 - PCB,

Hom Rapids Landfill - 190 samples, SW-846 Method 8080 - PCB.

Analytical data for all samples analyzed is included as Appendix A of this report.
5.2  OFESITE LABORATORY_

Offsite laboratory analytical work associated with the Hanford 1100-EM-1 sites was completed
by CDM Fe--ral subcontract laboratory, Environmental Science and Engineering, Inc. (ESE) of
Gai~~sville, orida. Data generated by the offsite laboratory met the reporting requirements for
EPA QC Levels IIT and IV. Table 5-1 summarizes the total number of samples submitted for
analysis. Data for samples analyzed by the offsite laboratory are summarized in Tables 4-1
through 4-3 and in Appendix B.

53 CHEMICAL DATA QU* ™ TTY OBJECTIVES

Data Quality Objectives (DQOs) are qualitative and quantitative goals and limits established for
field and laboratory data that provide the means by which data reviewers can assess whether the
goals of ani estigation have been met. The qualitative objectives provide description f what
questions must be answered, what data must be collected, how the data will be collected, what
analyses are required, and how the data will be used. Essentially, the qualitative objectives
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TABLE 5-1 (continued)
S MMARY OF SAMPLES SUBMITTED FOR OFFSITE ANALYSIS

Site Sample Type QC | Matrix | Quantity Analyses (SW-846)
7 Level

Hom Rapids Landlill Confimr  ry Sam Il Soil 18 PCB (8080)
v Soail 2 PCB (8080)
Conlirm  ry Sample (QC) I Soil 2 PCB (8080)
Confirmatory Sample (QA) Sotl 2 PCB (8080)
I Equipment Rinsate Il Water 1 PCB (8080)

Waste Characterization It Soil 3 RCRA Metals (6010/7000),

Volatile Organic Compounds (8240),
Semivolatile Organic Compounds (8270),
Pesticides/PCBs (8080),
TCLP-Chlordane only (1311/8080)

TABLS-1./9:21/95/pak




provide descriptions of how the data will be used to support site restoration decisions.
Qualitative DQOs for this field investigation are reviewed in the following section. Quantitative
DQOs establish numeric limits for acceptable resuits. The numeric limits: 1 in establishing a
level of confidence and the degree of usefulness for the data collected as part of the field
investigation. The numeric limits are tied directly to the intended end use of the data and include
analytical detection limits, precision, accuracy, QC frequency, and completeness.

5.3.1 METHOD DETECTION LIMITS

Method detection limits vary with analytical method, matrix type, and concentration of
interfering contaminants. The method detection limits presented in the Remedial Action Work
Plan establish goals for all samples collected and submitted to the onsite and offsite analytical
laboratories for ai” ' rsis. These limits were met for most samples analyzed. In a small portion
of the samples  /zed, substantial dilution was 1 sary to q tify the concentration of
analytes present. In these few samples with high dilution rates method detection limits were not
achieved.

5.3.2 PRECISION

Precision is a quantitative term that estimates the reproducibility of measurements under a given
set of conditions. Precision for a given set of tests is re :cted by the analytical results of field
and laboratory duplicates, and is influence by both field sampling and laboratory techniques.

For this project, all field duplicates were submitted blind (i.e., not marked as a duplicate sample)
to the onsite and offsite analytical laboratories. Field duplicate samples are processed and
analyzed by the same laboratory. Laboratory precision is much simpler to quantitate, while field
precision is unique to each site and sampling matrix.

Field and laboratory precision is expressed as relative percent difference (RPD) defined by the
following formula:

RPD - 'XI_‘)_QL X 100
xI1I-.-x2n
where RPD = relative percent difference between duplicate results
X1 and X2 = results of duplicate analyses
IX1 - X2] = absolute difference between duplicates X1 and X2

Sections 5.5.1 and 5.5.2 address issues of comparison with field duplicate samples.
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Laboratory Control Samples/Iaboratory Duplicates - Onsite Analyses

In most cases, laboratory precision goals were met for onsite laboratory analytes (PCB and
BEHP). Laboratory duplicate sample results were utilized to assess laboratory analytical
precision. Table 5-2 presents the RPD values for laboratory duplicates samples analyzed by the
onsite laboratory. Laboratory control samples (LCS) were not required for onsite analyses. One
of two sets of duplicate samples analyzed for BEHP contained no detectable concentration of the
analyte. The RPD value for the second set was within acceptable limits. One of 15 RPD values
for laboratory duplicates for PCB analyses was outside the acceptable range.

T ~“oratorv ("~-*rol {-—>les/Laboratory Duplicates - Offsite Analyses

Laboratory precision goals were also achieved in nearly all instances by the offsite laboratory. A
sma!’ ~u...oer of laboratory duplicate samples slightly exceeded (less than 25% above) the
acceptance criteria. '

Matrix Spike/Matri “pike Duplicate - Onsite Analyses

Matrix spike duplicate (MSD) samples were not analyzed by the onsite laboratory.

Matrix Spike/Matrix Spike Duplicate - Offsite Analyses

Matrix Spike (MS)/Matrix Spike Duplicate RPD values provide a means of assessing the
precision of a method. A random check of MS/MSD sample results for the offsite laboratory
indicate that most RPDs are in good agreement and within acceptable EPA QC limits for
analytical data associated with the Hanford 1100-EM-1 sites.

53.3 ACCURACY

Accuracy is a quantitative term that estimate "ie bias in a measurement system. Accuracy for
the entire data collection activity is difficult to measure because several sources for error can
exist. Errors can be introduced by any of the following:

. Sampling procedure

. Field contamination

. Sample preservation and handling
. Sample matrix

. Sample preparation

. Analytical techniques

Field sampling accuracy can be audited using field spiked samples, and laboratory accuracy can
be audited using matrix spikes and surrogate recovery results.
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TABLE 5-2
RPD FOR LABORATORY DUPLICATE SAMPLES
ANALYZED BY ONSITE LABORATORY

ANALYTE (mg/kg)/RPD
SITE SAMPLE NO. PCB 1248 RPD T?Z'B 1260 RPD BEHP RPD
DISCOLORED SOIL SITE EM-1/01-CM-01-6" na' na nd’
EM-1/01-CM-01-6" (DUP.)} na na nd
EM-1/01-CM-17-2 na na 58
EM-1/01-CM-17-2 (DUP.) na na 70 19
EPHEMERAL POOL SITE EM-1/02-CM-10-1 nd 1.86 na
EM-1/02-CM-10-1 (DUP.) nd 1.97 3 na
EM-1/02-CM.25.2" nd 1.28 nd
EM-1/02-CM-25-2" (DUP.) nd 0.99 26 nd
EM-1/02-CM-41-12" nd 0.22 na
EM-1/02-CM-41-12" (DUP.) nd 0.27 20 na
EM-1/02-CM-52-6" nd 1.95 na
EM-1/02-CM-52-6" (DUP.) nd 1.38 34 na
EM-1/02-CM-97-1 nd 541 na
EM-1/02-CM-97-1 (DUP.) nd 4.38 21 na
HORN RAPIDS LANDFILL EM-1/03-CM-01-1 25.6 nd na
EM-1/03-CM-01-1 (DUP.) 21.8 16 nd na
EM-1/03-CM-074 0.18 nd na
EM-1/03-CM-07-4 (DUP.) 0.22 20 nd na
EM-1/03-CM-08-3 2.06 nd na
EM-1/03-CM-08-3 (DUP.) 1.91 8 nd na
EM-1/03-CM-58-3 3.90 nd na
EM-1/03-CM-58-3 (DUP.) 3.74 4 nd na
EM-1/03-CM-90-4 6.44 nd na
EM-1/03-CM-90-4 (DUP.) 5.77 11 nd na
EM-1/03-CM-99-1 9.67 nd na
EM-1/03-CM-99-1 (DUP.) 9.80 1 nd na
EM-1/03-CM-1254 11.8 nd na
EM-1/03-CM-1254 (DUP.) 123 4 nd na
EM-1/03-CM-156-1 1.47 nd na
EM-1/03-CM-156-1 (DUP.) 1.56 6 . nd na
EM-1/03-CM-1734 0.23 nd na
EM-1/03-CM-1734 (DUP.) 0.24 4 nd na
EM-1/03-CM-185-6 312 nd na
EM-1/7" 71 1.185-6 (DIIPY 3.18 2 r na
1 ns = not analyzed
2 nd = not detected
3 DUP = duplicate sample

4 This value represents precision outside of the control limit of 30%.

TBLS-204/12/93/CDP
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5.3.4 QUALITY COM . ROL FREQUENCY

Duplicate samples were to be collected for submittal to the offsite laboratory at a per-established
rate for quality control purposes. Field quality control samples were collected at the required
frequency of 10% and submitted to the laboratory "blind." The sample QC frequency for the
laboratory was at a rate of 5% or 1 sample per 20 samples analyzed.

"Blind" duplicate samples were submitted to the onsite laboratory at a lesser frequency
(approximately 1 duplicate sample per 75 samples analyzed) than to the offsite laboratory. This
QC reduced frequency was necessary due to the limited number of samples which could be
analyzed by the onsite lab each day. All determinations made by the onsite laboratory were
eventually confirmed by offsite analyses.

5.3.5 COMPLETENESS

Completeness is defined as the percentage of measurement data usable for the intended purposes.
It estimates the amount of v. d data from a measurement system required to achieve a particular
statistical level expected under correct, normal conditions in order to meet project data goals.
The level of completeness goal for this project was defined as 90%. The level of completeness
achieved for both onsite and offsite analytical data exceeded this goal.

5.3.6 COMPARABILITY

Comparability is a qualitative term that expresses the confidence with which one data set can be
compared with another. Strict adherence to standard sample collection procedures, analytical
detection limits, quantitation value units, and analytical methods assures that data from like
samples and sample conditions are comparable. This comparability is independent of laboratory
personnel, data reviewers, and sampling personnel. Comparability criteria are met for the project
if DQOs described in this document are achieved, or defined to show that variations did not
affect the values reported.

To assure comparability of data generated for the Hanford 1100-EM-1 sites, CDM Federal
utilized standard procedures, such as EPA-approved analytical methods. Utilizing such
procedures and methods enable current data to be comparable to previous data sets generated
with similar methods. Additionally, future data sets generated, utilizing standard methods of
analysis, will be comparable to this data. Data available through the field activities allows for
comparisons to established cleanup requirements (federal and state) for the 1100-EM-1 sites.

5.3.7 REPRESENTATIVENESS

Ri resentativeness is a qualitative term that expresses the degree to which sample data represent
a. aracteristic of a population, parameter variations at a sampling point, or an environmental
condition. It estimates the effectiveness of the sampling scheme and indicates whether sufficient
samples were collected at the appropriate sampling locations.
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I I
TABLE 5-5
RPD FOR OFFSITE LABORATORY
ANALYSIS OF FIELD DUPLICATE SAMPLES
_ ANALYTE (mg/kg)RPD
SITE SAMPLE NO. PCB 1248 RPD PCB 1260 RPD BEHP RPD
DISCOLORED SOIL SITE EM-1/01-C-01-2 na' na 10.4
EM-1/01-C-02-2 (DUP.} na na 9.39 10
EPHEMERAL POOL SITE EM-1/02-C-12-1 nd’ nd na
EM-1/02-C-13-1 (DUP.) nd nd na
EM-1/02-C-16-1 nd nd na
EM-1/02-C-17-1 (DUP.) nd nd na
HORN RAPIDS LANDFILL EM-1/03-C-01-3 nd nd na
EM-1/03.0-02.3 (M1 \ nd nd na
EM-1/03-C-114 0.193 nd na
EM-1/03-C-12-4 (DUP.) 0.154 22 nd na
' na = not analyzed
? DUP. = Duplicate Samples
* nd = not detected
5-14
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TABLE 5-6
~EVIA..ONS . ROM . ._..D PROCEDu.ws

Location of
Requirement

'quirement

Deviation

Remedial Action Work
Plan, 3.1

One waste profile sample was to be
collected at each site at the start of
the field project.

In order 10 better represent the range of contaminants
and concentrations present at in each waste stream,
profile samples were collected from stockpiled soil at
the completion of excavation activities. Alsp, because
the wastes from the Ehpemeral Pool Site and the
Horn Rapids Landfill were combined 1o form a single
waste stream, only one profile sample was collected
to represent the PCB-contaminated soils.

Remedial Action Work
Plan, 3.3

Two waste characterization samples
were to be collected from
stockpiled contaminated soils at
each site.

Due to the contaminant types and relative volumes of
wastes generated at each site, the USACE directed
that two samples be collected a1 the Discolored Soil
Site, one at the Ephemeral Pool Site, and three at the
Horn Rapids Landfill.

Remedial Action Work
Plan, 3.3

All soils exceeding the target
cleanup levels established in the
ROD were to be excavated and
removed from the 1100 Area sites.

Based on a statistical evaluation of the confirmatory
sampling results and discussions with representatives
of the regulatory agencies, the USACE determined
that remedial objectives had been satisfied at both the
Ephemeral Pool Site and the Horn Rapids Landfill
when small volumes of soil containing PCB at
concentrations slightly exceeding the target cleanup
levels remained.

Remedial Action Work
Plan, 4.3.1

Anticipated numbers of
confirmatorv samples at each site
were as fc ws:

Discolored Soil Site 10 samples
Ephemeral Pool Site 20 samples
Horn Rapids Landfill 10 samples

Actual number of samples collected at each site was
determined by the USACE based on field conditions.
Actual numbers of confirmatory samples were as
follows:

Discolored Soil Site 11 samples
Ephemeral Pool Site 18 samples
Horn Rapids Landfill 22 samples

Remedial Action Work
Plan, 4.3.1

Confirmatory samples were to be
collected as composites with 10%
collected as grab samples in
locations selected by regulatory
agency representatives.

At the direction of the USACE, and with concurrence
from regulatory agencies, all confirmatory samples
collected at the Discolored Soil Site and the
Ephemeral Pool Site were collected as grab samples,
while at the Homn Rapids Landfill, confirmatory
samples were collected as composites with 10%
randomly located grab samples.

TABLES-5.wpd/9/21/95/pak
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TABLE C-1 (continued)

DATA SET FOR APPLICATION OF ATTAINMENT CRITERIA,

EPHEMERAL POOL SITE

rcB REMARKS
” cor o
_____ iy

02 C-01-1 0.1y 02 crat 1.01
02-C-02-1 0444 v2-c-11-1 0.3y
02-C-03-1 0.007 02-C-12-1 0.007
02-C-04-1 0.065 02-C-13-1 0.007
02-C-05-1 0.007 02-C-14-2 0.081
02-C-06-1 0.007 02-C-15-2 0.007
02-C-07-1 0.007 02-C-16-1 0.007
02-C-08-2 0.135 02-C-17-1 0.007
| 02-C-09-2 0.007 02-C-18-3 0.007

1. * indicates an average of duplicate samples.
2. For samples which were collected from areas later excavated, sampling results were not used in final statistics.
3. When not detected, concentrations used for statistical pu

1hIC-2/July 25, 199S/PAK

)ses are 0.5 times detection limit.







TABLE C-2 (continued)
DATA SE FOR APPLICATION OF ATTAINMENT CRITERIA,
EPHEMERAL POOL SITE

PcB o
"REMARKS |  SAMPLE# | CONCENTRATION | REMARKS
_ R ng/kg)

E 1o CM-53.07 8.406 EXCANATED

u;l;bu— | +4.94 EXCAVALLD CM-34-6" 2.2 EXCAVALLD
CM-37-6" 3.717 EXCAVATED CM-55-6" 0.54
CM-38-18" 0.015 CM-56-6" 0.3
CM-39-12° 0.15 CM-57-6" 0.015
CM-40-3" 2.07 EXCAVATED CM-58-6" 0.015
CM-41-12"* 0.25 CM-59-6" 0.015
CM-42-24" 0.14 CM-60-2" 0.49

. CM-43-6" 0.63 CM-61-2" 3.64 EXCAVATED
|| CM-44-6" 0.24 CM-62-2" 0.61
CM-45-6" 0.71 CM-63-2" 0.25

"— CM-46-6" 0.14 CM-64-2" 1.56 ||

|| CM-47-6" 0.43 CM-65-2" 0.52
“ CM-48-6" 1.73 CM-66-2" 0.48
1 CM-49-6" 0.38 CM-67-2" 1.11

|| CM-50-6" 0.51 CM-68-6" 1.29 EXCAVATED
“ CM-51-6" 2.92 EXCAVATED CM-69-6" 1.52

CM-52-6"* | 1.67 EXCAVATED CM-70-6" 4.65 EXCAVATED

1bIC-2July 25, 1995/PAK













TABLE C-3 (continued)
DATA SET FOR APPLICATION OF ATTAINMENT CRITERIA,
HORN RAPIDS LANDFILL

 NUMBER | CONCENTRATION = _ NUMBER
CM-106-3 0.24 CM-124-4
LTy : s jres boe D
CM-108-1 R EXCAVATED CM-126-3 0.1
CM-109-1 0.1 CM-127-3 0.1
CM-110-1 2.01 CM-128-6 0.1
CM-111-1 163 EXCAVATED CM-129-3 3.53
CM-112-3 7.65 EXCAVATIED CM-130-6 227
CM-113-1 8.9 EXCAVATED CM-131-4 0.26
CM-114.] 67 FEXCAVATED CM-132.1 49?2
CM-115-4 347 EXCAVATED CM-133-4 1.23
CM-116-4 129 EXCAVATED CM-134-4 2.38
CM-117-4 3.24 CM_}35.4 6.56 [EXCAV
CM-118-4 0.1 CM-136-4 16.5 EXCAVATED
CM-119-4 178 LEXCAVATED CM-137-7 0.1
CM-120-1 1.99 CM-138-7 0.1
CM-121-1 0.58 CM-139-7 0.1
| rhA122-1 3.09 CM-140-7 0.1
CM-123-6 339 EXCAVATED CM-141-7 0.1

thIC-3/July 25, 1995/PAK
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CENPD-ET-P-L (95-140) 17 MAY 95

CHEMICAL QUALITY ASSURANCE REPORT

HANFORD 1100-EM-1 REMEDIATION

1. SUMMARY:

a. The project data are accepted based on the majority of acceptable internal quality
control (QC) except for the following qualifications. Low levels of selenium might not
have beeen detected. if present. in samples EM1/01-W-01-0, EM1/01-W-02-0 (ES&E
Level ITI-Site One-February 1995 report) EM1/03-W-01-0, EM1/03-W-02-0 and
EM1/03-W-03-0 (ES&E Level 11I-Sample Arrival 02-17-95-February 1995 report) based
on low MS recovery. The phthalate ester data for sample EM1/01/C-01-2 should be
considered questionable (ES&E Level IV-Site One-February 1995 report) due to lack of
acceptable internal QC resuits. The toluene detected in sample EM1/01-W-01-0 (ES&E
Level I1I-Site One-February 1995 report) at a level of 7.0 ppb, should be considered due
to laboratory contamination as this analyte was detected in the method blank at a level of
2.9 ppb. The project laboratory did not report MS, MSD, LCS or sample duplicate data
for the analysis of PCBs (ES&E reports: Site One-Level ITI-February 1995, Site Two-
Level [II-March 1995, Site Two-Level [V-March 1995, Site Three-Level III-March 1995(03-
09), Site Three-Level lI-March 1995(03-29) and Site Three-Level IV-March 1995). The
PCB sample data in these reports could not be completely evaluated. The project laboratory
did not report MS, MSD, LCS or sample duplicate data for the analysis of chlordane
leachate data (ES&E reports: Sample Amval 02/17/95-Level ITI-February 1995, Site
Three-Level III-March 1995(03-09)). Chlordane leachate sample data in these reports could
be completely evaluated.

b. .ue project and A data comparisons are shown in Tables ... through V.... All data
agree with the following exception. The QA laboratory’s value for Bis(2-
ethylhexyl)phthalate in Table I'V is considered to be a high estimate based on high MS
and MSD recoveries. The project laboratory’s data could not be verified due to lack of
acceptable internal QC results (use of wrong surrogates).

2. BACKGRQUND: The samples were collected on February 14 through 17 and
March 13 through 15, 1995 and were received by the analytical laboratories on February
16, 17, 18 and 21, and March 17, 1995.
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surrogate DCB, were below LE QC limits in a method blank and a sample (ES&E Level
I11, Site Three, March 1995 report). Data are acceptable due to acceptable recoveries of
the other PCB surrogate, TCMX.

b. Matrix Spike (MS). Matrix Spike Duplicate (MSD), Continuing Calibration
Verification Standards (CCVS) and Laboratorv Control Sample (LCS) Recoveries: All
MS, MSD, CCVS and LCS recoveries were within EPA or LE QC limits and are
ac__ptable with the following exceptions. The percent recoveries of phenol. 4-chloro-3-
methylphenol, 1,2.4-trichlorobenzene and and 2.4-dinitrotoluene in the semi-volatile
organic analysis (BNA) LCS and phenol in the MSD for samples EM1/01-W-01-0 and
EM1/01-W-02-0 (ES&E Level III, Site One. February 1995 report) were above QC
limits. The sample data are acceptable based on acceptable MS and MSD recoveries of
the neutral components which were the onlv analvtes detected in the samples. The
percent recoveries of the soil BNA spike 2.4-dinitrotoluene. one of five neutral
compound spikes, were above QC limits in LCS, MS and MSDs (ES&E Level III-Site
Three-March 1995 report and ES&E Level III-Sample Arrival 02-17-95-February 1995
report). Sample data are acceptable based on the acceptable recoveries of the other four
neutral compound spikes. The percent recoveries of selenium in a MS and MSD (ES&E
Level III-Site One-February 1995 report) and a LCS, MS and MSD (ES&E Level II1-
Sample Arrival 02-17-95-February 1995 report) were below EPA QC limits. Low levels
of selenium might not have beeen detected, if present, in samples EM1/01-W-01-0,
EM1/01-W-02-0 (ES&E Level III, Site One, February 1995 report) EM1/03-W-01-0,
EM1/03-W-02-0 and EM1/03-W-03-0 (ES&E Level III, Sample Arrival 02-17-95,
February 1995 report). The recovery of one of seven compound spikes in a soil PCB
MSD was not calculated (ES&E Level III-Sample Arrival 02-17-95-February 1995
report). Data are acceptable based on the other six recoveries in the MSD and and the
seven acceptable  overies in the MS and LCS. The recov ___es of the c____yound spike
could not be calculated in soil phthalate esters MS amd MSD as the sample concentration
was greater than four times the spike amount (ES&E Level IV-Site One-February 1995
rep¢ ). No other QC data were reported. The phthalate ester data for sample
EM1/01/C-01-2 could not be completely evaluated.

c. Laboratory Duplicates: All relative percent differences (RPD) were within EPA or
LE QC limits and are acceptable with the following notation. ES&E did not calculate
RPDs from MS/MSDs recoveries for soil volatiles and BNA (Site One, Level III, Feb
95). Calculations using the data resulted in acceptable RPDs.
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d. Project Blind Duplicates: Project blind duplicates were not indicated in the sample
key of this proect.

e. Laboratorv Blanks: All laboratory method blanks were free of targeted analytes with
the following exceptions. Methylene chloride at 0.6 ppb, acetone at 2.4 ppb and toluene
at 2.9 ppb were found in the volatile organic compounds (VOC) method blank associated
with sample EM1/01-W-01-0 (ES&E Level III, Site One, February 1995 report). The
toluene detected in this sample, at a level of 7.0 ppb, should be considered due to
laboratory contamination. Methylene chloride at 1.8 ppb and acetone at 3.2 ppb were
found in the VOC method blank associated with samples EM1/03-W-01-0. EM1/03-W-
02-0 and EM1/03-W-03-0 (ES&E Level III. Sample Arrival 02-17-95, February 1995
report). Sample data are acceptable as none of these analvtes were detected in any of
these samples.

f. Rinsate Blanks: Rinsate blank data are show in Tables I, through 1. The presence ¢
Bis (2-ethylhexyl) phthalate in the rinsate EB EM1/01-C-11-0, Table II, indicates that
cross contamination occurred during sampling.

g. Holding Times and Detection Limits and Mass Calibration/T---ir~: All holding

times, detection limits and instrument calibrations met method requirements.

h. Chain of Custodv: All Chain of Custody (COC) records met requirements per U.S.
Armmy Corps of Engineers ER-1100-1-263.

i. Overall Evaluation of the Project Laborat. _ Data: Overall, the project data are
accepted except for the following qualifications. . Low levels of selenium might not

have beeen detected, if present, in samples EM1/01-W-01-0, EM1/01-W-02-0 (ES&E
Level III-Site One-February 1995 report) EM1/03-W-01-0, EM1/03-W-02-0 and
EM1/03-W-03-0 (ES&E Level ITlI-Sample Arrival 02-17-95-Febru: 1 1995 report). The
phthalate ester data for sample EM1/01/C-01-2 should be considered questionable based
on low MS recovery (ES&E Level IV-Site One-February 1995 report) due to lack of
acceptable internal QC results. The toluene detected in sample EM1/01-W-01-0 (ES&E
Level ITI-Site One-February 1995 report), at a level of 7.0 ppb, should be considered due
to laboratory contaminationas this analyte was detected in the method biank at a level of
2.9 ppb. The project laboratory did not report MS, MSD, LCS or sample duplicate data
for the analysis of PCBs (ES&E reports: Site One-Level III-February 1995, Site Two- -
Level MI-March 1995, Site Two-Level IV-March 1995, Site Three-Level III-March 1995(03-
09), Site Three-Level IlI-March 1995(03-29) and Site Three-Level IV-March 1995). The

£ -
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estimate. Due to the lack of acceptable project laboratory QC data, the project 1ta is
considered questionable.

9. PROBLEMS ENCOUNTERED/CORRECTIVE ACTION TAKEN:

a. No sample control sheets were submitted to CENPD-ET-P-L for determining the
presence of project blind duplicates. No action was taken.

b. CAS, one of the QA laboratories, did not have established QC limits for phthalate
ester analysis. Recoveries above 130 percent were considered out of control.

c. The project laboratory, ES&E, did not report acceptable QC data for the analysis of
phthalate esters (EPA method 8060) and their use of DCB and TCMX as suitable
surrogates are questionable. Data for this analysis are considered questionable.

d. The project laboratory, ES&E, did not report QC data for the analysis of PCBs (EPA
method 8080). The data are considered questionable.

e. Total metals, volatile organic compounds , semi-volatile organics and chlordane
leachate samples were not submitted for analysis by a QA laboratory. The contractor
should be reminded that ten percent of the samples shouid be submitted for analysis by

the QA laboratory.
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COMPARISON OF PROJECT AND QA RESULTS

Table IV

Project:____Hanford 1100 EM-1 Remediation __ __ Matnx: Soil

Project Laboratory:_ES & E QA Laboratory:_CAS. Inc.

Method:_Phthalate Esters (EPA 8060) Units:_mg/Kg (ppm)

Project Lab QA Lab

Analytes EMV/ Detection QA-EMV/ Detection
Detected 01-C-01-2 Limits 01-C-01-2 Limits
Dimethyl - ND 0.5
Diethyl - ND 0.5
Di-n-butyl -- ND 0.5
Butylbenzyl -- ND 0.5
Bis(2-ethylhexyl)phthalate 10.4 -- 66 0.5
Di-n-octyl -- ND 0.5

Percent Solids 90.4 89.7

-- = Not reported
ND = Notdet__:d

SUMMARY: The project and QA data do not agree. Due to high surrogate and spike
recoveries, the QA data is considered as a high estimate. The accuracy of the project laboratory
data could not be verified due to lack of acceptable internal QC data (use of wrong surrogate and
lack of internal QC data).
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COMPARISON OF PROJECT AND QA RESULTS
Table V

Project:___Hanford 1100 EM-1 Remediation Matrix: Soil

Project Laboratory:_ES& E QA Laboratory:_CENPD-ET-P-L

Method:_Polvchlorinated Biphenvls (EPA 8080) Units:_ug/Kg pb)

Project Lab - QA Lab

Analytes EMI/ Detection QA-EM1/ D ion
Detected 03-C-11-4 Limits 03-C-11-4 Limits
Aroclor 1016 ND 13.9 ND 89
Aroclor 1221 ND 13.9 ND 323
Aroclor 1232 ND 13.9 ND 79
Aroclor 1242 ND 13.9 ND 111
Aroclor 1248 193 13.9 210 81
Aroclor 1254 ND 13.9 ND 17
Aroclor 1260 ND 13.9 ND 72
Percent Solids 95.6 96

ND = Not detected

SUMMARY: The project and QA data agree within a factor of two to each other.
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COMPARISON OF PROJECT AND QA RESULTS

Table VI

Project:___ Hanford 1100 EM-1 Remediation Matrix:_Soil

Project Laboratory: ¢ % E _ QA Laboratory:_ CENPD-ET-P-L

Method:_Polvchiorinated Biphenvis (EPA 8080) Units:_ug/Kg (ppb)

Project Lab QA Lab

Analytes EMV/ Detection QA-EMI/ Detection
Detected 03-C-01-3 Limits __03-C-01-3 Limits
Aroclor 1016 ND 13.8 ND 90
Aroclor 1221 ND 13.8 ND 327
Aroclor 1232 ND 13.8 ND 80
Aroclor 1242 ND 13.8 ND 112
Aroclor 1248 ND 13.8 ND 82
Aroclor 1254 ND 13.8 ND 17
Aroclor 1260 ND 13.8 ND 73
Percent Solids 96.3 97

ND Not detected

SUMMARY: The project and QA data agree.
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COMPARISON OF PROJECT AND QA RESULTS

Table VIII

Project:__ “1nford 1100 EM-1 Remediation Matrix:_Soil

Project Laboratory:_ES & E QA Laboratory._CENPD-ET-P '

Method:_Polyct'~-inated Biphenvis (EP* ©98C" _ Units:_ug/Kg (ppb)

Project Lab QA Lab

Analytes EM1/ Detection QA-EMY/ Detection
Detected 02-C-16-1 Limits 02-C-16-1 Limits
Aroclor 1016 ND 14.9 ND 94
Aroclor 1221 ND 14.9 ND 340
Aroclor 1232 ND 14.9 ND 83
Aroclor 1242 ND 14.9 ND 117
Aroclor 1248 ND 14.9 ND 85
Aroclor 1254 ND 14.9 ND 18
Aroclor 1260 ND 14.9 ND 76
Percent Solids 91 91

ND = Not detected

SUMMARY: The project and QA data agree for all targeted analytes.
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Subject W.0. 95-140, Resuits of Chemical Analysis-Addendum

and RPD and that PCB- 1260 was the only detected analyte, the PCB data for sample EM1/03-C-22-6
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used for remediation of the 1100-EM-2/EM-3 sites are discussed in Section 3.0. A summary of
the results of remediation of the three sites is provided in Section 4.0. Section 5.0 details Quality
Assurance/Quality Control (QA/QC) protocols implemented, and provides an assessment of data
usability. A brief statement of conclusions is included as Section 6.0 of the report. Section 7.0
is a listing of references cited. Appendix A contains the 1262 Solvent Tanks report.

Appended to this Summary Report is a summary of the analytical data generated by the onsite
laboratory during the site remediation activities (Appendix B). Offsite laboratory analytical data
are presented in table form within the main portion of the report, except for offsite data from the
1262 Solvent Tanks and waste characterization sample results. Data for the offsite analytical
results for the 1262 Solvent Tanks are provided in Appendix A and data for the waste
characterization samples are provided in summary form in Appendix C. Full analytical data sets
as reported by the offsite laboratory have been provided to USACE and will be entered on the
Hanford Environmental Information System (HEIS). All sample tables presenting the results of
offsite analyses include HEIS numbers for each sample to allow cross-reference. Appendix D
presents the data set used in the application of cleanup attainment criteria. The USACE North
Pacific Division Laboratory (NPD) Quality Assurance Report (QAR) is included as Appendix E.

1-2
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and the contents sampled and characterized, and the volume of the contents determined. A
complete description of the activities at the 1262 Solvent Tanks is provided in Appendix A.

33 SanmrING

The following subsections discuss the various types of samples collected as part of the EM-
2/EM-3 remediation and how they were identified.

3.3.1 TYPES OF SAMPLES COLLECTED

At the direction of the 'SACE, sampling and analysis were conducted at the four EM-2/EM-3
sites for four separate purposes. ..ie types of samples collected and the intended purpose of
each is described below:

Screening Samples - Once excavation of suspect contaminated materials had begun, soil samples
were collected from the base and walls of the excavation at regular intervals to determine the
presence or absence of contaminants above the cleanup levels established in the 1100 Area ROD
(EPA 1993). These samples were analyzed in an onsite laboratory facility providing rapid
turnaround and at least U.S. Environmental Protection Agency (EPA) QC Level II analytical
results. Analytical rest s were typically available within three hours of sample collection.

Confirmation Samples - Once all contaminated soil had been removed from a site, as
demonstrated by the analytical results of screening samples collected from the excavated area,
confirmation samples were collected for offsite laboratory analysis. Analyses were performed

on a quick turnaround basis with initial results available within seven days of sample rece t by
the laboratory. For sam) s collected at the 1262 Solvent Tanks, analyses were completed
within a 48-hour turnaround.  hese analyses were conducted in accordance with EPA QC Level
III data requirements, with 10% meeting EPA QC Level IV equivalent da requireme;
Additionally, at least 10% of all confirmation samples were split and submitted to the USAc .
NPD Laboratory for analysis as QA samples.

Rinsate Samples - Aqueous samples consisting of water from the final rinse in sample e 1ipment
decontamination were collected during confirmation sampling at each site to evaluate the
potential for cross-contamination. These samples were analyzed for the cleanup target
constituents at the offsite laboratory in accordance with EPA QC Level III data requirements.

Waste Characterization Samples - Composite samples were collected from contaminated soil
stockpiles at the Tar Flow Area, 1240 Suspect Spill Area, and 1240 French Drain to quantify the
concentration of target contaminants and to determine the presence or absence of other
hazardous constituents. These data were used to identify the transportation and disposal

3-2
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requirements for each waste stream. Analyses of waste characterization samples were conducted
by the offsite laboratory according to EPA QC Level III data requirements.

Profile Samples - Composite samples of the waste stockpiles at the 1240 Suspect Spill Area and
the 1240 French Drain were submitted to a potent  disposal site for determination of suitability
and acceptance for land disposal. Both samples were submitted to the Chemical Waste
Management Facility in Arlington, Oregon for assessment. Evaluation of these two samples by
the disposal facility resulted in the acceptance of both waste streams at the Arlington facility.

3.3.2 SAMPLE IDENTIFICATION AND MAPPING

Identification or labelling of samples collected during the remediation of the EM-2/EM-3 sites
followed protocols outlined in the Remedial Design Field Sampling Plan for the 1100 Area,
Hanford Site (USACE 1994c). A field coding system was used to identify each sample during
the sampling program. Samples were numbered a ording to the following system:

Example Sample Number: EM-2/01 - CM - 003- 015; where

EM-2 = Hanford 1100 Area, EM-2 OU; alternatively

EM-3 = Hanford 1100 Area, EM-3 OU

EM-2/01 = EM-2, Site #01 (Tar Flow Area); alternatively,

EM-3/01 = EM-3, Site #01 (1240 Suspect Spill Area)

EM-3/02 = EM-3, Site #02 (1240 French Drain)

EM-3/06 = EM-3, Site #06 (1262 Solvent Tanks)

CM = Confirmatory/Mobile Lab (screening sample); alternatively,
C = Confirmatory/Offsite Lab

w = Waste Characterization Sample

003 Sampling Location

015 = Collection Depth (in centimeters unless otherwise specified)

Equipment rinsate blanks were designated by adding the letters "EB" to the front of the sample
number for the soil sample collected immediately prior to the decontamination event. The letters
"QA" were added to the front of the sample number for split samples shipped to the USACE
NPD Laboratory for QA analyses. Split samples analyzed by CDM Federal's subcontract offsite
laboratory were submitted as blind duplicates (i.e., split samples were given different location
numbers than corresponding original samples).
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Sample locations were recorded and plotted with respect to an arbitrary grid established at each
of the sites, with the exception of the 1240 French Drain. Due to the vertical excavation walls
and depth, no grid could be established there. The temporary grids were installed using a simple
tape measure, paint, and pin flags. These grids were not surveyed. Therefore, sample locations
must be considered approximate.

34  ONSITE LABORATORY ANALYSES

A mobile laboratory was used to provide same-day analytical results for screening samples
collected during excavation at the Tar Flow Area, 1240 Suspect Spill Area, and 1240 French
Drain. QA/QC procedures employed in the analysis of samples in the mobile laboratory met or
exceeded the certification/accreditation requirements of the Washington Department of Ecology.
The majority of samples were hand delivered to the mobile laboratory under standard chain-of-
custody protocols. However, under direction of USACE, 10 samples were collected for onsite
analysis at the Tar Flow Area and submitted to the laboratory without standard chain-of-custody
protocol. These samples were designated waste characterization (WC) samples to guide
excavation/soil stockpiling.

Screening samples analyzed for metals underwent an acid digestion to dissolve the metals, which
were analyzed by atomic absorption. Screening samples analyzed for WTPH were extracted
with liquid freon. Screening samples from the Tar Flow Area were analyzed by Method WTPH
418.1 for TPH, and SW-846 Method 7420 for lead. SW-846 Method 7420 for lead was also
used for screening analyses at the 1240 Suspect Spill Area and 1240 French Drain. At the 1240
French Drain, WTPH 418.1 was also used for TPH, and SW-846 Method 7190 was used for
chromium. Analytical results were reported on a dry-weight basis, using estimated moisture
content for samples as received. Sample data packages produced by the « ite laboratory

confi :d to EPA QC :nts.

3.5 NTESITT LABORATORY ANALYSES

Confirmation, rinsate, and waste characterization samples were shipped offsite for laboratory
analysis. The analyses performed and sample data packages provided by the offsite laboratory
reflect EPA QC Level ITI, except for 10% "CLP-type" analyses which reflect EPA QC Level IV.
Sample extractions utilized the Soxhlet method (SW-846 Method 35 )). WTPH analyses for
samples collected at the Tar Flow Area and 1240 French Drain' were by WTPH-418.1. Lead
analyses from these two sites, and the 1240 Suspect Spill Area, were by SW-846 Method 7421.
In addition to lead analysis at the 1240 French Drain, samples were analyzed by SW-846 Method
6010 for chromium. At the 1262 Solvent Tanks, samples were analyzed for Volatile Organic
Compounds (VOCs) by SW-846 Method 8240. All the waste characterization samples from the
1240 Suspect Spill Area and 1240 French Drain were analyzed for gross al; 1-beta radiation and
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obtained would be reliable. Offsite laboratory analysis was used to provide confirmation that
cleanup levels had been met. In some cases, a sample was split and analyzed by both
laboratories. A comparison of these data found excellent correlation between results. Blind
duplicate analyses were also performed on samples submitted to the onsite laboratory as a
quality control check. Again, excellent correlation of the analyses was determined. In cases
were duplicate analyses were run, an average of the returned values was used for statistical input.
Screening samples that exceeded the remedial criteria and were excavated were not used as part
of the data set used to determine if the attainment criteria had been met. The data sets are
provided in Appendix D.
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level of 200 mg/kg. Additional excavation was conducted in the area of four of the samples
which had failed the onsite screening and the areas were resampled. The results of the deeper
resampling in these areas demonstrated that soils contaminated with TPH at concentrations
greater than the cleanup level had been removed. At the rection of USACE, excavation was
not conducted at the other two sample locations as the attainment criteria had been met. Due to
the fragmental nature of the tar-like material and the large amount of material removed from the
site, scattered fragments are still visible in a few locations. Onsite laboratory analytical results
for each screening sample and waste characterization sample are provided in Appendix B of this
report. A total of approximately 1,155 cubic meters (1,500 cubic yards) of TPH-contaminated
soil was excavated and stockpiled at the Tar Flow Area.

Ten confirmatory samples (including one duplicate sample) were collected from the excavation
for offsite laboratory analyses. One of the confirmation samples was collected as a discrete grab
sample collected from a single grid node. This sample was analyzed and a data package
prepared according to EPA QC Level 1V equivalent data requirements. The remaining samples
were collected as composites of aliquots, with one aliquot from the selected grid node, plus one
aliquot each from the four nodes that surround the selected node. This allowed the greatest
areally representative samples to be collected from the Tar Flow Area, which was the largest of
the 1100-EM-2/EM-3 sites. At the request of USACE, the confirmatory samples were split and
the splits submitted to the onsite laboratory for screening. Onsite laboratory results indicated
that the confirmatory samples were within the established cleanup criteria for TPH and lead.

Confirmatory sample locations are illustrated in Figure 4-1. The sample which was split for
duplicate analysis, (EM-2/01-C-01-185), was also submitted to the USACE NPD Labor »ryasa
QA split sample. Sample locations were selected to provide uniform coverage of the excavated
area. Table 4-1 presents the results for these sample analyses. Evaluation of these data indicated
that the remediation goals had be  achieved. Application of the attainment criteria is discusse

in Section 4.5.

4.2 1240 SUSPECT SPILL AREA

The excavation and stockpiling of lead-contaminated soils at the 1240 Suspect Spill Area took
place July 7 and 8, 1995. Additional limited excavation took place on July 13, 1995. Figure 4-3
depicts the depths of excavation and the screening and confirmatory sample locations at the 1240
Suspect Spill Area.

Soil was initially removed to a depth of 15 cm (6 in) based on the results of previous
investigations (USACE 1994a). Following initial soil removal, screening samples were
collected from the perimeter of the excavation (from the excavation walls) and from the base
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of the excavation. Of the 13 samples initially collected and analyzed by the onsite laboratory,

six exceeded the cleanup level of 250 mg/kg for lead. Based on the onsite laboratory results,
excavation continued deeper and over a larger areal extent. Subsequent sampling in these areas
demonstrated that soils contaminated by lead at concentrations greater than the cleanup level had
been removed, with the exception of an area along the asphalt parking area on the west side of
the 1240 Suspect Spill Area. This strip of contaminated soil was remediated when the
excavation team returned to the 1240 Suspect Spill Area after completing previously scheduled
work at another EM-3 site.

A total of 53 screening samples were collected and analyzed by the onsite laboratory at the 1240
Suspect Spill Area. After excavation was complete, screening sampling indicated that the
cleanup criterion for lead of 250 mg/kg had been achieved. Analytical results for each screening
sample are provided in Appendix B of this report. A total of approximately 69 cubic meters (90
cubic yards) of lead-contaminated soil was excavated and stockpiled at the 1240 Suspect Spill
Area.

Ten confirmatory samples (including one duplicate sample) were collected from the excavation
for offsite laboratory analyses. These samples were collected as discrete grab samples from
single grid nodes that ensured the areal extent of the excavation was representatively sampled.
At the request of the USACE, 6 of the confirmatory samples were split and the splits submitted
to the onsite laboratory for screening. Samples EM-3/01-C-01-045 through EM-3/01-C-06-045
were analyzed onsite for lead and did not exceed the cleanup criterion of 250 mg/kg for lead.

Confirmatory sample locations are illustrated in Figure 4-3. The sample which was split for
duplicate analysis was also submitted to the USACE NPD Laboratory as a QA split sample.
Sample locations were selected to provide uniform coverage of the excavated area. Table 4-2
presents the results from these sample analyses. Evaluation of these data indicated that the
remediation goals had been achieved. Application of the attainment criteria is discussed in
Section 4.5.

= 1240 FRENCH DRAIN

Previous investigations (USACE 1994a) identified the presence of TPH, lead, and chromium at
the 1240 French Drain. The grate and concrete surrounding the 1240 French Drain were
removed on July 8, 1995. Excavation and stockpiling of contaminated soils at the 1240 French
Drain took place July 11 through 13, 1995. Figure 4-4 depicts the depth of excavation and the
screening and confirmatory sample locations at the 1240 French Drain.

Initial soil removal to a depth of 9.1 m (10 ft) took place based on field observations of stained
soil. Initially five screening samples designated "-wc" for waste characterization were
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collected and analyzed by the onsite laboratory. These samples were collected from stockpiled
soil previously excavated by track hoe, and from the track hoe bucket. Due to the depth of the
excavation, no screening grid could be established. During excavation at the 1240 French Drain,
all screening and confirmatory samples were collected from the track hoe bucket or after being
stockpiled on 10-mil plastic sheeting.

Results from two of the screening samples indicated the presence of TPH at concentrations
exceeding the established cleanup criterion for TPH of 200 mg/kg. Additional excavation
continued in the walls and base of the subsurface drain area, with additional screening samples
collected as excavation progressed. A total of 18 screening samples were collected and analyzed
by the onsite laboratory at the 1240 French Drain. The final screening samples indicated that the
cleanup criteria for TPH, lead, and chromium had been achieved. Analytical results for each
screening sample are provided in Appendix B of this report. A total of 98 cubic meters (75 cubic
yards) of contaminated soil were excavated and stockpiled at the 1240 French Drain.

Ten confirmatory samples (including one duplicate sample) were collected from the excavation
for offsite laboratory an: 'ses. These samples were collected as discrete grab samples from the
walls and base of the excavation by track hoe bucket. At the request of USACE, the
confirmatory samples were split and the splits submitted to the onsite laboratory for screening.
Onsite laboratory results indicated that confirmation sample EM-3/02-C-01-200 from & south
wall had a TPH concentration of 320 mg/kg. This was the only result for samples EM-3/02-C-
01-200 through EM-3/02-C-10-550 that exceeded the remediation criterion of 200 mg/kg for
TPH.

Confirmatory sample locations are illustrated in Figure 4-3. The sample which was split for
duplicate analysis (EM-3/02-C-01-200), was also submitted to the USACE NPD Laboratory as a
QA split sample. Sample Ic :ions were selected to provide uniform coverage of the excavated
area. Table 4-3 presents the  ults from these sample analyses. As this table shows,
confirmatory sample EM-3/02-C-01-200 had a .. A concentration of 130 mg/kg. This amount
does not exceed the clea ip criterion of 200 mg/kg for TPH. Evaluation of these data indicated
that the remediation goals had been achieved. Application of the attainment criteria is discussed
in Section 4.5.

44 WASTE CHARACTERIZA™ )N SAMPLES

Six waste characterization samples were collected and sent offsite for laboratory analysis and
sample data package preparation meeting the EPA QC Level III data requirements. Two
samples were collected each from the stockpiled soils at the Tar Flow Area, 1240 Suspect Spill
Area, and 1240 French Drain. At the direction of the USACE, and since no contamination was
detected during excavation or sampling of the 1262 Solvent Tanks, no waste
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characterization samples were collected at the 1262 Solvent Tanks. Analytical resu : from the
table 4-3 waste characterization samples will be used to determine waste codes for proper
transportation and disposal of the contaminated soil stockpiles. Waste characterization samples
were collected as composites of aliquots from the soil stockpiles. Analytical results for all waste
characterization samples are summarized in Appendix C of this report.

Two waste characterization samples were collected from the stockpiled soils at the Tar Flow
Area (EM-2/01-W-01-0 and EM-2/01-W-02-0). The waste characterization samples were
analyzed for volatile organic compounds (VOCs), semi-volatile compounds (SVOCs),
pesticides/PCBs, total petroleum hydrocarbons (TPH) (WTPH-418.1-Washington State Method),
Resources Conservation and Recovery Act ( RCRA) metals, and Toxicity Characteristic
Leaching Procedure (TCLP) for lead only. Analytical results for all waste characterization
samples are summarized in Appendix C to this report.

In both samples, bis(2-ethylhexyl)phthalate (BEHP) was :tected, the analyte was present at a
concentration of 0.17 mg/kg in EM-2/01-W-01-0, and a concentration of 0.21 mg/kg in EM-
2/01-W-02-0. The detection of BEHP in both samples may be due to the close proximity of the
EM-1 Discolored Soil Site, as BEHP contamination was found there. The EM-1 Discolored Soil
Site was remediated in February 1995.

In addition to F™"1P, other analytes detected in samples EM-2/01-W-01-0 and EM-2/01-W-02-0
and concentration ranges include, respectively: TPH (120 and 600 mg/kg), barium (56.7 and 60.6
mg/kg), chromium (7.23 and 7.28 mg/kg), and lead (4.44 and 6.29 mg/kg). Lead was not
detected in the TCLP leachate.

Two waste characterizatior  iples were collected from the stockpiled soils at the 1240 Suspect
opill Area (._.vI-3/01-W-01 . .ad ..v1-3/01-W-02 _,. ..ie waste characterization s: )les were
analyzed for the same constituents as the Tar Flow Area waste samples. In addition, both
samples were analyzed by gross alpha/beta gas-flow proportional counting and by gamma
spectroscopy.

Analytes detected in samples EM-3/01-W-01-0 and EM-3/01-W-02-0 and concentration ranges
include, respectively: TPH (270 and 210 mg/kg), barium (71.9 and 76.1 mg/kg), chromium (51.4
and 33 mg/kg), lead (176 and 112 mg/kg), DDT (.009 mg/kg in both samples), and PCB-1254
(.12 and 0.04 mg/kg). Lead was detected in the TCLP leachate of both samples; at a
concentration of 3.52 ug/L and 14 ug/l.. The gross alpha/beta and gamma spectroscopy results
for both samples are shown in Appendix C. The common laboratory contaminant methylene
chloride was detected in I 4-3/01-W-01-0 at a concentration of <1 mg/kg.
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Two waste characterization samples were collected from the stockpiled soils at the 1240 French
Drain (EM-3/02-W-01-0 and EM-3/02-W-02-0). The waste characterization samples were
analyzed for the same constituents as the Tar Flow Area waste samples plus TCLP for
chromium. In addition, both samples were analyzed for gross alpha/beta gas-flow proportional
counting and by gamma spectroscopy.

Analytes detected in samples EM-3/02-W-01-0 and EM-3/02-W-02-0 and concentration ranges
include, respectively: BEHP (0.630 and 0.150 mg/kg), TPH (450 mg/kg), barium (62.7 and 44 .2
mg/kg), chromium (6.08 and 3.68 mg/kg), lead (5.60 and 2.31 mg/kg), and DDE (0.630 and
0.150 mg/kg). Neither lead or chromium were detected in the TCLP leachate. DDE is a
degradation product of DDT. The gross alpha/beta and gamma spectroscopy results for both
samples are shown in Appendix C.

4.5 APPLICATION OF ATTAINMENT CRITERIA

Completion of cleanup at each site was confirmed through the application of the attainment
criteria established by the regulatory agencies. These criteria are described in Section 3.6.
Application of the criteria at each of the sites is described below.

4.5.1 TAR FLOW AREA

The 1100 Area ROD (EPA 1993) established the TPH and lead soil cleanup levels for the Tar
Flow Area at 200 mg/kg and 250 mg/kg, respectively. No lead above background levels was
detected in any of the screening or confirmatory samples, therefore no statistical calculations
were performed on the lead data set. All data obtained from post remediation sampling to verify
that the cleanup levels for TPH and lead were met at the Tar Flow Area are presented in
Appendix D, Table D-3. The data were tested graphically and rejected for both normality and
log-normality, therefore the approximate method of calculating the 95% upper confidence limit

1 is approp: In accordance with e s atisi Guic e, i Si
Managers (Ecology 1992) for distributions with large sample size the following formula was
used:

UCL -X-Z -
95

la . /n
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Where;

UCL, = 95% Upper Confidence Level
x = Sample Mean

s = Sample Standard Deviation

n = Number of Compliance Monitoring Samples

Z,.= Value of the Z parameter = 1.645 for one-sided 95% confidence
limit

For the Tar Flow Area data:

¥ =204
s=37.6
n=133
Z,= 1645
Therefore:
(UCL),-20.4-1.6452728 .23 6
/133

The attainment criteria for the Tar Flow Area are met for the following reasons:

(1) The 95% UCL of 23.66 mg of TPH/kg of soil is less than the 200 mg of
TPH/kg of soil cleanup l¢

(i) No sample concentration is greater than twice the cleanup level (400
mg of TPH/kg of soil); and

(iii) Lead results in only 2 of 133 samples (1.5%) were determined to be
greater than the cleanup level.

4.5.2 1240 SUSPECT SPILL AREA

All data obtained from post remediation sampling to verify that the cleanup level was met at the
1240 Suspect Spill Area are presented in Appendix D, Table D-2. The data were tested
graphically and rejected for both normality and log-normality. The ROD established the lead
soil cleanup level for the 1240 Suspect Spill Area at 250 mg lead/kg of soil.
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Where:

UCLy; = 95% Upper Confidence Level
x = Sample Mean

s = Sample Standard Deviation

n = Number of Compliance Monitoring Samples

2a = Value of the Z parameter = 1.645 for one-sided 95% confidence
- limit

For the TPH - Lead - Chromium data at the 1240 French Drain:

x =5392-472-545

§s=3162-466-16
n=13
Zys=1.645

Therefore (only TPH shown):

(UCL),,-53.92-1.64531-52 65 34

V13

The 95% UCL for lead and chromium is 6.85 and 6.18, respectively.
The attainment criteria for the 1240 French Drain are met for the following reasons:

(1) The 95% ~"CL for T..., lead, and chromium /kg, stively, of soil is
less than the 200 mg, 250 mg, and 400 mg/kg of soil « p level;

(i) No sample concentration is greater than twice the cleanup level for
TPH, lead, and chromium; and

(i) None of the samples contained TPH, lead, or chromium at
concentrations greater than the cleanup levels.
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5.0 QUALITY ASSURANCE/QUALITY CONTROL

This section discusses QA and QC procedures and results regarding CDM Federal field
operations and those of subcontract laboratories utilized for sample analyses. The quantitative
and qualitative data quality objectives for this project were presented in the Remedial Action
Work Plan (CDM Federal 1995a). A cursory review was completed of data generated by both
the onsite and offsite analytical laboratories in order to provide a limited assessment of data
quality. Field QA/QC is discussed, particularly deviations from procedures outlined in the work
plan and QAPjP. This report does not include an evaluation of the quality of the data generated
by USACE contract laboratories.

5.1 :A MT 4T XYM AT Y AI;ORATORES

A combination of onsite and offsite analytical services were employed during the remediation of
the 1100-EM-2/EM-3 sites. Onsite analyses were primarily used for screening purposes to
determine the extent of contaminated matenals requiring removal. Offsite analytical laboratories
were used to provide confirmation of the results obtained by the onsite laboratory and to
characterize waste materials for offsite treatment and/or disposal. All onsite and offsite
analytical laboratornies met the subcontract requirements with respect to data quality.

5.1.1 ONSITE LABORATORY

Onsite laboratory analytical work associated with the Hanford 1100-EM-2/EM-3 sites was
conducted by CDM Federal subcontractor, Transglobal Environmental Geosciences Northwest,
Inc. (TEG) utilizing a mobile laboratory facility transported to and operated onsite. Analytical
methods and data packages met the requirements for EPA QC Level II. The total number of |
samples submitted for analysis to the onsite laboratory facility is as follows:

Tar Flow Area - 159 samples, SW-846 Method 7420 (lead) and WTPH 418.1 (TPH)

1240 Suspect Spill Area - 58 samples, SW-846 Method 7420 (lead)

1240 French Drain - 25 samples, SW-846 Methods 7420 (lead) and 7190 (chromium), and
WTPH 418.1 (TPH)

Analytical data for all samples analyzed onsite are included as Appendix B of this rep:
5.1.2 OFFSITE LABORATORIES

The majority of the offsite laboratory analytical work associated with the Hanford 1100-EM-
2/EM-3 sites was completed by CDM Federal subcontract laboratory, Environmental Science
and Engineering, Inc. (ESE) of Gainesville, Florida. Additional analyses were conducted by
Sound Analytical Services, Inc. (SAS) of Tacoma, Washington. SAS operated under separate
subcontracts with ESE (for WTPH analyses), and Chemical Waste Management (CWM) (for
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tank contents characterization analyses). Data generated by the offsite laboratories met the
reporting requirements for EPA QC Levels III and IV. Table 5-1 summanzes the total number
of samples submitted and analytical methods used for offsite analysis. Data for samples
analyzed by the offsite laboratory are summarized in Tables 4-1 through 4-3 and in Appendix A
and C.

5.2 CHEMICAL DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) are qualitative and quantitative goals and limits established for
field and laboratory data 1 t provide the means by which data reviewers can assess whether the
goals of an investigation have been met. The qualitative objectives provide descriptions of what
questions must be answered, what data must be collected, how the data will be collected, what
analyses are required, and how the data will be used. Essentially, the qualitative objectives
provide descriptions of how the data will be used to support site restoration decisions.

Quantitative DQOs establish numeric limits for acceptable results. The numeric limits aid in
establishing a level of confidence and the degree of usefulness for the data collected as part of
the field investigation. The numeric limits are tied directly to the intended end use of the data
and include DQOs for precision, accuracy, completeness, 1 sensitivity.

A limited QC evaluation of onsite and offsite sample data packages was completed using the
applicable portions of the QAPjP, EPA Contract Laboratory Program (CLP) statement of work
protocols where appropriate, and SW-846 criteria. Results of this evaluation are summarized in
this section. Onsite laboratory QC data are provided where appropriate. The reader is referred
to the Remedial Action Work Plan (CDM Federal 1995a) for the project DQOs and to the
original sample data packages for offsite laboratory QC data and summaries.

5.2.1 PRECISION

Precision is a quantit: et that estimates the reproducibility of easurements under a given
set of conditions. Precision for a given set of tests is reflected by the analytical results of field
and laboratory duplicates, and is influenced by both field sampling and laboratory techniques.

For this project, all field duplicates were submitted blind (i.e., not marked as a duplicate sample)
to the onsite and offsite analytical laboratories. Field duplicate samples are processed and
analyzed by the same laboratory. Laboratory precision is much simpler to quantitate, while field
precision 1s unique to each site and sampling matrix.

Field and laboratory precision is expressed as relative percent difference (RPD) defined by the
following formula:

- x|
X1 - X2) 12
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Surrogate Spike Recov~—s

Surrogate spikes are not required for the analytical methods conducted by the onsite laboratory.
Based on a limited review of the offsite laboratory data, surrogate recoveries were within
acceptable limits for the organic compound analyses performed by offsite laboratory.

Matrix Spike ™ *atrix Spike ™ --"cate Recoveries

All MS/MSD recoveries for onsite laboratory analyses were within acceptable limits. The
majority of offsite laboratory MS/MSD recoveries also were within acceptable QC limits.
Exceptions included lead analysis recoveries for confirmation samples and semivolatile organic
compound analyses for waste characterization samples.

Lead analyses for confirmation samples from both the Tar Flow Area and the 1240 Suspect Spill
Area were analyzed in a single batch. Lead recovery in the MS/MSD samples for this batch
(21.2 and 22.7 percent, respectively) were below the method acceptance criteria (72 to 124
percent). The most probable cause for the low recoveries is a matrix interference in the spike
sample material. Other QC parameters, including initial and continuing calibration samples,
method blanks, and standard matrix spike, were within acceptable limits. These QC data suggest
that the lead results for these samples may be slightly biased toward lower concentrations. A
minor bias in these data is not considered significant due to the low concentrations of lead
reported. Samples in this batch all had reported lead values of less than 10 mg/kg. The cleanup
criterion was 250 mg/kg.

Semivolatile organic compound recoveries were, in the case of many analytes, slightly higher
than the range indicated on the sample data package QC summary checklist. However, the ESE
checklists utilize more stringent EPA Contract Laboratory Program (CLP) acceptance criteria
than are required by SW-846 Method 8270. The reported high recoveries are most likely due »
differences in extractionmethod =~ =~ + s n m) and -e within SV hod
requirements.

Labg--“~-y Control Sample Recoveries

Laboratory control samples were analyzed by the offsite laboratories but not by the onsite
laboratory. In offsite laboratory analyses, precision goals were also achieved in nearly all
instances. ESE sample data package QC summary checklists for semivolatile organic compound
analyses (SW-846 Method 8270) in waste characterization samples indicate that standard matrix
spike recoveries were slightly above the acceptance range. As with the matrix spike analyses
discussed above, the standard spike recoveries were within the SW-846 method acceptance
criteria and can probably be attributed to greater extraction efficiencies.
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The level of completeness goal for this project was defined as 90%. It is not possible to
calculate the precise level of completeness achieved based on the limited nature of the data
validation conducted. However, this limited review suggests that the level of completeness
achieved for-both onsite and offsite analytical data exceeded this goal.

5.2.5 COMPARABILITY

Comparability is a qualitative term that expresses the confidence with which one data set can be
compared with another. Strict adherence to standard sample collection procedures, an: _tical
detection limits, quantitation value units, and analytical methods assures that data from like
samples and sample conditions are comparable. This comparability is independent of laboratory
personnel, data reviewers, and sampling personnel. Comparability criteria are met for the project
if DQOs described in this document are achieved, or defined to show that variations did not
affect the values reported.

To assure comparability of data generated for the Hanford 1100-EM-2/EM-3 sites, CDM Federal
utilized standard procedures, such as standard operating procedures for field activities and EPA-
approved analytical methods. Ultilizing such procedures and methods enables current data to be
comparable to previous data sets generated by the same methods. Additionally, future data sets
generated, utilizing standard methods of analysis, will be comparable to this data. Data available
through the field activities allows for comparisons to established cleanup requirements (federal
and state) for the 1100-EM-2/EM-3 sites.

5.2.6 REPRESENTATIVENESS

Representativeness is a qualitative term that expresses the degree to which sample data represent
a characteristic of a population, parameter variations at a sampling point, or an environmental
condition. It estimates the effectiveness of the sampling scheme and indicates whether sufficient
samples were collected at the appropriate .mpling locations.

Analytical results from field equipment rinsate blanks provide an additional indication of data
representativeness. Rinsate blank results indicate whether cross-contamination of samples may
have occurred, potentially affecting representativeness. Rinsate analytical data indicates that no
target analytes were present within rinsate samples, with the exception of acetone detected at 36
pg/kg within rinsate sample EB-EM-3/06-C-10-274. Detection of this analyte suggests that it
may have been present in the water used in the field for equipment decontamination or that it
may be a result of cross-contamination in the laboratory. Detection of this compound has no
impact on the usability of the data for their intended purpose.

Samples collected at each site are intended to be representative of that respective site. Sampling
procedures identified in the Remedial Action Work Plan (CDM Federal 1995a) and the
Remediation Design and Remedial Action Plan (USACE 1994a) were followed explicitly to
assure representative samples were collected and sampling procedures were consistent with QC
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6.0 CONCLUSIONS
A brief discussion of findings is presented below.

6.1 SUMMARY OF FINDINGS

Soil remed” ion, removal of the USTs, and backfilling at the four Hanford 1100-EM-2/EM-3
sites was accomplished between June 22 and July 18, 1995. The target contaminants and
approximate volumes of contaminated soils excavated and stockpiled at each of the three sites
where soil remediation occurred are summarized below:

Tar Flow Area - 1,155 cubic meters (1,500 cubic yards) of soils primarily contaminated by TPH.

1240 Suspect Spill Area - 69 cubic meters (90 cubic yards) of soils primarily contaminated by
lead.

1240 French Drain - 98 cubic meters (75 cubic yards) of soils primarily contaminated by TPH.

Contaminated soils were excavated based on visible ntamination and on the results of
screening analyses conducted at an onsite laboratory. Excavation to a maximum depth of 270
cm (8.9 ft) was necessary to remove contaminated soil at the Tar Flow Area. At the 1240
Suspect Spill Area, contaminated soils were removed from depths of 25 to 40 cm (10 to 16 in).
At the 1240 French Drain, contaminated soils were r  1oved up to 550 cm (18 ft). Soils were
stockpiled on 10 mil plastic sheeting and secured with heavy gauge tarps pending transportation
and treatment or disposal offsite. '

At the 1240 Solvent Tanks, the contents of the USTs were sampled and characterized. Once the
analytical results “2monstrated the absence of hazardous constituents in either UST, the contents
of the north US": were pumped into a nearby sanitary sewer. The minimal water in the south
UST was not removed. The USTs were removed from the ground and disposed of by a recycling
facility. The excavated soil above and surrounding the USTs had no indication of contamination
and w l | for the :avation. '

Analytical data generated by the onsite laboratory 1s summarized in Appendix B. Results of
confirmatory sample analyses conducted by an offsite laboratory are outlined in Tables 4-1
through 4-3 and Appendix A. Data from the offsite analysis of waste characterization samples
are presented in Appendix C.

6.2 DrepnerTinN OF CONTAMINATED SOILS

Loading, transportation, and disposal of contaminated soils from the Tar Flow Area, the 1240
Suspect Spill Site, and the 1240 French Drain were accomplished by CDM Federal and CWM, a
subcontractor, between September 13, 1995, and September 21, 1995. A total of 2215 tons of
petroleum-contaminated soils were removed from the Tar Flow Area and disposed at the CWM
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Columbia Ridge Landfill Facility in Arlington, Oregon. The total quantity of lead-contaminated
soil removed from the 1240 Suspect Spill Area was approximately 139 tons (based on portable
scale weights). Because a waste characterization sample collected from these soils fz :d the
TCLP criterion for lead, these wastes required solidification prior to disposal. The wastes were
solidified and disposed at a CWM Subtitle C hazardous waste landfill also located in Arlington,
Oregon. Based on analytical results from waste characterization samples, the approximately 228
tons (based on portable scale weights) of soil removed from the 1240 French Drain contained
petroleum contamination and low concentrations of lead and chromium. However, TCLP
criteria were not exceeded. These materials were disposed at the CWM Subtitle C hazardous
waste landfill facility in Arlington, Oregon, with no solidification required.
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Fleld Activitles and Laboratory Results

assessment sampling. As noted in Section 3.3 of
this report, sample number BOG4J2 was a
duplicate of BOG4J1. BOG4]3, a split sample of
BOGA4]1, was sent for analysis to the USACE
laboratory in Troutdale, Oregon, which served as
the QA laboratory for the project. The laboratory
decided not to analyze BOG4J3, however,
because of excessive headspace in the sample
container. Sample number BOG4K2 was the
rinsate sample. QC analyses performed by the
analytical laboratories included method blanks,
blanks/spikes, surrogates, matrix spikes and
matrix spike duplicates, laboratory duplicates,
and calibration analyses. All analyses of field

samples were performed to meet EPA QC Leovel <

III data requirements with the exception of
BOG4]1, which was performed to meet EPA QC
Level IV data requirements.

An evaluation of the field and laboratory QC
sample results are presented ifl Dm)%-&gmedml
Action Close-Out Report for Remo d\
Stockpiling of Contaminated Soil ﬂémwd of
Underground Storage Tanks, EM-Z afd EM-3
Operable Units, Hanford 1100 Ared, Washington,
by CDM Federal, dated August 11, 1995. ‘The
analy’ucal reSuns from the USACE laboratory
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were not available for review prior to the issue of
that report.

3.6 Excavation Closure

-,
VAN

Based on field data anc 2sults of the
site assessmext sampling, no release of VOCs
from the U wa&qn icated. The excavation

was subsequently bac‘:kf illed and compacted. The
stockpiled soil: rovided-most of the backfill and
was supplemented by imported pit-run fill

/material. Further restoration we-k was
"/ completed to return the area to ... previous

rﬁppearance and configuration.
/

conclude the decommissioning process, a UST
porary/Permanent Closure and Site

Assessment Notice was prepared by HLA and
issued to the USACE for submittal to the
Washington Department of Ecology (Ecology). A
UST Site Check/Site Assessment Checklist was
also prepared by HLA for submittal to Ecology
along with a copy of this report, which will serve
as the site check/site assessment report. Copies of
the Notice and the Checklist are presented in
Attachment D.
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4.0 CONCLUSIONS

Based on the UST decommissioning activities
described in this report, HLA offers the following
conclusions:

e Two former dry cleaning solvent USTs, of
approximately 1,125 gallons capacity each,
were located near the west side of Building
1262.

¢ These tanks were excavated and removed as ]
part of the decommissioning activities e
described in this report and recycled as scrap'/ A

N N e N N
steel at the Twin City Metals facility in NS
Kennewick, Washington. ~ <

\\ \
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Based on the results of field observations,
field soil screening (using a PID), and site
assessment safpfing, it appears that no VOCs
were pre;eﬁ(‘in e soils of the tank
excavatiom!

It appears that th\Washington Department of
Ecology requirements for clean closure have
been met and that no remediation or further
investigative actions are anticipated.
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Table 1. Deviations From Fleld Procedures
Location of Requirement Requirement ,,a’/' . /\Deviatiori
NN
Remedial Action Work The contents of the solvent tanks No VOC analyte exceeding the
Plan 4.3.3 - Product were to be transferred to drums analytical meﬂ)ovd?ﬂetection limits
Transfer Procedures for offsite disposal. were detected in samples of the
' contents (water) from the USTs.
S/ Therefore, the UST water was
< ,/> pumped to the nearest accessible
'\\ 7 s sanitary sewer inlet for disposal.
N
Remedial Action Work An onsite laboratory was Z&be\, No evidence of VOCs was
Plan 4.4.2 - Onsite used to guide the excavation6f encountered during the excavation
Laboratory Analyses contaminated soil. ' of soil from around the USTs. No
M contaminated soil was identified.
oo, Therefore, use of the onsite
X \> /:\‘\ laboratory was not needed.
Remedial Action Work Conf{};m&éry soil samples were A functional sampling grid could
Plan 4.4.1 - Sample to be chltected at the nodes of a not be established becauss of the
Collection sampling grid established over depth of the UST excavation (up to
/ ?\\ the UST excavation. 3.7 meters) and the necessity of
Ve o \ 2,.\. using the trackhoe to obtain the
\‘_/"/,.,\ ) samples. Therefore, grab samples
AN were collected from the four
L \/ sidewall and five bottom locations

\ Remedial Action Work
\ Plan 4.4.1 - Sample

\/} ;Collection
N /’

-
s

N
NS

32133.8\2150.rpt

Two waste characterization
samples were to be collected from
stockpiled soil at each site
location.

within the excavation to provide
adequate areal coverage.

Because no evidence of VOCs were
identified in soil from the UST
excavation, the USACE directed
that no samples be collected for
waste characterization.
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SOUND ANALYTICAL SERVICES. INC. #°<%

ANALYTICAL & ENVIRONMENTAL CHEMISTS
A3 PACITIC TIGTIWAY EAST TACOMA, WASHINGTON 924 - iTLIPHONE (20019222310 - 1AX 12061922 $047

TRANSMITTAL MEMORANDUM

DATE: July 31, 1995

TO: Larry Petersen
Chemical Waste Management

PROJECT: C.D.M. Federal

LABORATORY NUMBER: 49692

Enclosed are the test results for two samples received at
Sound Analytical Services on June 26, 1995.

The report consists of this transmittal memo, analytical
results, quality control reports, a copy of the chain-of-
custody, a list of data qualifiers when applicable, and a
copy of any requested raw data.

Should there be any questions regarding this report, plea:s
call me at (206) 922-2310.

Sincerely,

. /

N a —
== . {0 / -
PrAAIRY ~(,l (~ 7’ ( ((‘,[ Lo Lo
Lila A. Transue T

Project Manager

118 1ssucd soichv 1or the use of the PCrSON OF company 1o whom 1t 1s addressed This laboraton: accepts responsibility onltv 10r the due periormance of anahvsis 1n accordanee with



SOUND ANALYTICAL SERVICES. INC.

ANALYTICAL & ENVIRONMENTAL CHEMISTS
SEIPACHIC DHGHWAY TAST TACOMA WANHINGTON 9924 - 111 PHONE 12061 922 2310 - 1 AN (2061 922.5047

ANALYTICAL NARRATIVE

Client: Chemical Waste Management Date: July 31, 1995
Project: C. D. 4. Federal Lab No.: 149692
Delivered by: SAS Courier Date Received: June 26, 1995

Condition of Samples upon Receipt:

Samples were received cold and in good condition. Chain-of-custody
was in order.

Sample Identification:

Lab. No. Field ID Date Sampled Matrix Description

49692-1 North Tank - 1 6-23-95 Liquid Clear, with
sediment

2692-2 South Tank - 2 6-23-95 Liquid Clear, with
sediment

SAMPLE PREPARATION AND ANALYSIS

F-Listed ~-lver-
Samples 4vyo092-1 and 49692-2 were analyzed for volatile F-listed
solvents by GC/MS. The samples were analyzed on 6-28-95.

The percent recovery for bromofluorobenzene (surrogate) in sample
49692-1 was outside QC limits due to matrix interferences.

All other quality control parameters were within acceptance limits.



SOUND ANALYTICAL SERVICES. INC.

Client Name Chemical Waste Management
Client ID: NORTH TANK-1
Lab ID: 49692-01
Date Received: 6/26/95
Date Prepared: 6/28/95
Date Analyzeda: 6/28/95
% Solids -
Dilution Factor 1

Volatile Organics by USEPA Method 8240

Recovery Limits

Surrogate % Recovery Flags Low High

Dibromofluoromethane 104 76 114

Toluene-d8 94 88 110

Bromofluorobenzene 84 X9 86 115
i
t
|

Resulit

Analyte (ug/L) MDL Flags

Chloromethane ND 3.4

Bromomethane ND 2.9

Vinyl Chloride ND : 3

Chloroethane ND 3.1

Methylene Chloride ND 3.7

Acetone ND 16

Carbon Disuifide ND 58

1.1-Dichioroethene r_ 2.6

1,1-Dichioroethane ND 3

1.2-Dichloroethene (total) ND 2.7 :

Chloroform ND 2.6

1,2-Dichloroethane ND 3

2-Butanone (MEK) ND 1.9

1,1,1-Trichloroethane ND 2.6

Carbon Tetrachioride ND 3.6 ‘

Vinyl Acetate ND 1.5 )

Bromodichloromethane ND 2.2

1,2-Dichloropropane ND 3.5

cis-1,3-Dichloropropene ND 3

Trichloroethene ND 24

Dibromochioromethane ND 1.8

1,1,2-Trichloroethane ND 2.2

Benzene ND 2.2

trans-1,3-Dichloropropene ND 2.3 ;

Bromoform ND 1.9

4-Methyl-2-pentanone (MIBK) ND 2




JOUND ANALYTICAL SERVICES. INC.

olatile Organics by USEPA Method 8240 data tor 49682-C1 conunuead...

Resuit

Analyte (ug/L) MDL

2-Hexanone ND 16
Tetrachioroethene ND 17
1.1,2.2-Tetrachlcroethane ND 2.2
Toluene ND 2
Chlorobenzene ND 3.2
Ethylbenzene ND 16
Styrene ND 2.8
Xylenes (total) ND 4.5

Flags

G



TIC Name
Tridecane

SOUND ANALYTICAL SERVICES. INC.

Client Name Chemical Waste Management
Client ID: . NORTH TANK-1
Lab ID: 49692-01
Date Received: 6/26/95
Date Prepared: 6/28/95
Date Analyzed: ' 6/28/95
% Solids -
Dilution Factor 1

Tentatively Identified Volatile Organics by USEPA Method 8240

Resuit Ret.
(ug/L) Time (Min.) Flags
13 21.44 J




SOUND ANALYTICAL SERVICES. INC.

Client Name Chemical Waste Management
Client 1D: SOUTH TANK-2
Lab ID: 49692-02
Date Receivead: £/26/95
Date Preparea: £/28/85
Date Analyzead: 6/28/95
% Solids
Dilution Factor 2

Volatile Organics by USEPA Method 8240

Recovery Limits

Surrogate °% Recovery Flags Low High
Dibromofluoromethane 102 76 114
Toluene-d8 101 88 110
Bromofiuorobenzene 85 86 115
Result

Analyte (ug/L) MDL Flags
Chloromethane ND 6.8

Bromomethane ND 5.8

Vinyl Chloride ND 6

Chloroethane ND 6.1

Methylene Chloride ND 7.5

Acetone ND 32

Carbon Disulfide ND 12

1.1-Dichloroethene ND 52

1,1-Dichloroethane ND 6.1

1.2-Dichloroethene (total) ND 53

Chloroform ND 53

1,2-Dichloroethane ND ' 6

2-Butanone (MEK) ND 3.8

1.1,1-Trichloroethane ND 5.2

Carbon Tetrachloride ND 7.3

Vinyl Acetate ND 3
Bromodichloromethane ND 4.5

1,2-Dichloropropane ND 7
cis-1,3-Dichloropropene ND 6

Trichioroethene ND 4.9
Dibromochioromethane ND 3.6

1,1.2-Trichloroethane ND 44

Benzene ND 4.4
trans-1.3-Dichloropropene ND 45

Bromoform ND 3.8

4-Methyl-2-pentanone (MIBK) ND 4.5




SOUND ANALYTICAL SERVICES. INC.

Volatile Organics by USEPA Methoa 8240 data for 49692-02 continueag. ..

Analyte

2-Hexanone
Tetracnioroethene
1.1.2.2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylenes (total)

ND
ND
ND
ND
ND
ND
ND
ND

Resuit
(ugiL)

MDL
32
3.4
4.4

6.4
32
5.6

Flags



SOUND ANALYTICAL SERVICES. INC.

Client Name Chemical Waste Management
Client 1D: SOUTH TANK-2
Lab ID: 49692-02
Date Received: 6/26/95
Date Prepared: 6/28/95
Date Analyzed: 6/28/95
% Solids -
Dilution Factor 2

Tentatively Identified Volatile Organics by USEPA Method 8240

Result Ret.
TIC Name (ug/L) Time (Min.) Flags
Tridecane 17 21.45 J

~1



SOUND ANALYTICAL SERVICES. INC.

Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids
Dilution Factor

Method Blank - A541

6/28/95
6/28/95

1

Volatile Organics by USEPA Method 8240

Surrogate % Recovery Flags
Dibromofluoromethane 101
Toluene-d8 102
Bromofluorobenzene 91

Resuit
Analyte (ug/L) MDL
Chloromethane ND 34
Bromomethane ND 2.9
Vinyl Chloride ND
Chloroethane ND 3.1
Methyiene Chloride ND 3.7
Acetone ND 16
Carbon Disulfide ND 58
1.1-Dichloroethene ND 2.6
1.1-Dichloroethane ND 3
1,2-Dichloroethene (total) ND 2.7
Chloroform ND 2.6
1.2-Dichloroethane ND 3
2-Butanone (MEK) ND 1.9
1.1,1-Trichloroethane ND 2.6
Carbon Tetrachloride ND 3.6
Vinyi Acetate ND 1.5
Bromodichloromethane ND 2.2
1,2-Dichloropropane ND 3.5
cis-1,3-Dichloropropene ND 3
Trichloroethene ND 2.4
Dibromochioromethane ND 1.8
1,1,2-Trichloroethane ND 2.2
Benzene ND 2.2
trans-1,3-Dichioropropene ND 2.3
Bromoform ND 1.9
4-Methyl-2-pentanone (MIBK) ND 2.3

Recovery Limits

Low High
76 114
88 110
86 115

lags

OF)




SOUND ANALYTICAL SERVICES. INC.

Volatle Organics by USEPA Methoo 8240 data for AS41 continued...

Analyte

2-Hexanone
Tetrachloroethene
1,1.2.2-Tetrachioroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylenes (total)

ND
ND
ND
ND
ND
ND
ND
ND

Resuit
(ugiL)

MDL
16
1.7
2.2

3.2
1.6
2.8
4.5

Flags







SOUND ANALYTICAL SERVICES. INC.

Matnx Spike/Matnx Spike Duplicate Repon

Client Sampie ID: SOUTH TANK-2

Lab ID: 49692-02
Date Prepared: 3/20/95
Date Analyzed: 3/21/95

QC Batch ID: AS541

Volatile Organics by USEPA Method 8240

Sample Spike MSs MSD

Resuit Amount Result Ms Result MSD
‘ompound Name {ug/L) (ug/L) {ug/L) % Rec. {ug/L) % Rec. RPD Flag
‘hloromethane 0 1.3 1.3 100 13 100 0.0
‘romomethane 0 1.3 1.3 105 13 101 3.9

11







7a:

SOUND ANALYTICAL SERVICLES. INC.

Y PACTFIC TGHW AT DAS T T nCOMA WASHENGICH D124 ¥ LUDHONE 206.972 2310 « FAN 20692210147

DATA QUALIFIERS AND ABBREVIATIONS
The anaivte was anafvzed for and positivelw identified, but the associated numernical value 1s an estimated quantty.
This anaiyte was also deteeted in the associated method blank. The reported sample results have been adjusted tor
moisture, final exract volume. and/or dilutions performed dunng extract preparation. The analyvte concentration
was cvaluated prior to sample preparation adjustments. and was determined not to be significantiy higher than the
associated mcthod blank (less than ten times the concentration reported in the blank).
This analyte was also detected in the associated method blank. However. the analyte concentration in the sampic
was deterniined to be significantly higher than the method blank (greater than ten times the concentration reporied
in the blank).
The concentration of this anaivte exceeded the instrument calibration range.
The reported result for this analvte is calculated based on a secondary dilution factor.
Contanminant does not appear to be “typical” product. Elution pattern suggests it may be

Contaminant does not appear to be "typical” product. Further testing is suggested for identification.

«dentification and quantification of peaks was complicated by matrix interference; GC/MS confirmation is
rccomnicnded.

RPD for duplicates outside advisory QC limits. Sample was re-analyzed with similar results.

RPD for duplicates outside advisory QC limits due to analyte concentration near the method practical quantitation
limiv/detection limit.

Matnx spike was diluted out during analysis.

Recovery of matrix spike outside advisory QC limits. Sample was re-analyzed with similar rcsults.

Rccov;cry of matrix spike outside advisory QC limits. Matrix interference is indicated by blank spike r'ccovcr_v data.
Recovery and/or RPD values for MS/MSD outside advisory QC limits due to high contaminant levels.

Surrogatc was diluted out during analysis.

Surrogate recovery outside advisory QC limits due to matrix composition.

See analytical narrative.

Not Detected

Practical Quantitation Limit 1c

Maxumum Contanunant Level
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Environmental Science & Enaineering DATE 07/20/95 STATUS : PAGE 2

PROJECT NUMBER 1944022G o PROJECT NAME CDM FDERAL-MOD H4
FIELD GROUP HANEMIS6 PROJECT MANAGER PATRICK WILBER
ALL LAB COORDINATOR PATRICK WILBER
1PLE ID'S 3/06C01335
IAMETERS STORET HANEM31S6
UNITS METHOD 1
E 07/10/95
1E : 15:00
' -DICHLOROETHENE (TOTAL) 96464 <5.3
UG/KG-DRY 8240-G
' -DICHLOROPROPANE 34544 <5.3
UG/KG-DRY 8240-G
-1, 3-DICHLOROPROPENE 34702 <5.3
UG/KG-DRY 8240-G
\N§-1, 3-DICHLOROPROPENE 34697 <5.3
UG/XG-DRY 8240-G
IYLBENZENE 34374 <5.3
UG/KG-DRY 8240-G
EXANONE 75166 T Qi
UG/ XG-DRY 8240-G
HYLENE CHLORIDE 34426 <5.3
UG/ XG-DRY 8240-G
HYL ETHYL KETONE 75078 <11
UG/XG-DRY 8240-G
‘1YL ISOBUTYL KETONE 75169 <11
UG/XG-DRY 8240-G
RENB 75192 <5.3
UG/KG-DRY 8240-G
2,2-TETRACHLOROETHANE 34519 <5.3
UG/XG-DRY 8240-G
'ACHLOROETHENE . 34478 <5.3
UG/KG-DRY 8240-G
IENE 3448) <5.3
UG/XG-DRY 8240-G
1-TRICHLOROETHANE 34509 <5.3
UG/KXG-DRY 8240-G
2-TRICHLOROETHANE 34514 <5.3
UG/RG-DRY 8240-G
1HLOROETHENE 34487 <5.3
UG/XG-DRY 8240-G
I, CHLORIDE 34495 <11 )
UG/XG-DRY 8240-G
1. ACETATE 98583 <11
UG/ KG-DRY 8240-G
HE, TOTAL 45510 <5.3
UG/KG-DRY 8240-G

. 800000



ESE Alpha/Beta Screen

Batch Tidle HANFORD SCFENS 7/1798. JIM Count Duration: 20 Minutes

stch Ended: 771793 17:40 Alphs efficlency logfile AM24118 Beta efficlency logfile CS13718 ReportDate:  7/2Q¥95 9:22

ta file nzme: ABS0717B Alpha attenuation Jogfile: ATTALS Beta affenuation logfile ATTB18 Activity (pCil)={Gross CPM - Bkg CPM)/(2.22"Volume'EN*'b*m Res

Residual| sample  Rdesse

Detector Sample Alpha Data Beta Data Mass/Efficiency Data Mass { Mass Mass
ID ID 58 CPM BkgCPM  pClUs  lross CPM BkgCPM  pCVg | Albha Eff | Alpham | Alphab | BetaBT | Befam | Beab mg 8 8
Cl  |DA*HANEM3S6°4 0.28 0.12 0.00 2.28 1.36 0.00 0.3021 0.9923 1.0000 0.4963 | 0.9980 1.0000 101.90 | 250.0000 885669.60
C? |DA*HANEM3S6*S 0.30 0.18 0.00 3.5 1.20 0.01 03220 | 0.9913 1.0000 0.5104 0.998t 1 0000 102.30 | 250.0000 1373001 .67
A DA*HANEM)S6°6 2.00 0.10 0.02 8.95 1.1 0.03 0.3191 0.9923 1.0000 0.5178 0.9919 1.0000 93.30 250.0000 | 451766.4
C4  |DA*HANEMDSS*? 033 0.1S 0.00 2.10 1.21 0.00 02926 | 09923 1.0000 0.5034 | 09980 1.0000 101.30 | 230.0000 | 3700389.4;
D1 DA*HANEMIS6°S 0.40 0.11 0.00 245 1.07 0.01 0.3033 0.9922 1.0000 0.5091 0.9980 1.0000 103.40 250.0000 588322 64
D2 DA*HANEM3S6*9 0.60 0.17 0.01 345 122 _o0.01 0.3143 0.992! 1.0000 0.487] 0.9982 1.0000 100.00 250.0000 837841.19
D) DA*HANEM356410 1.23 0.19 001 3.40 1.12 0.01 0.3174 0.9921 1.0000 0.4986 0.9981 1.0000 104.80 250.0000 ! 720680.77
Al |DA*HANEM3S2°6 0.40 015 0.00 2.70 1.08 0.0t 0.2834 | 0.9940 0.7737 0.4667 0.9978 1.0381 101.30 | 250.0000 !643202.50
Al DA*HANEM)S2°7 0.20 0.16 0.00 275 1.5 0.01 0.2879 0.9940 0.7754 0.4777 09978 1.0389 99.90 250 000Q | WHBRHRHHUBE
Al DAHANEMIS2°8 0.3s 0.06 0.00 345 1.12 0.01 p.2881 0.9939 0.7694 0.4891 0.9978 1.0471 103.60 150.0000 | 2262221.73
Ad DA*HANEMIS2°*9 0.10 0.12 0.00 2.10 1.09 0.00 0.2843 0.9941 0.7760 0.4839 0.99717 1.0433 101.00 2500000  BHmitinh
Bl DA*HANEM3S2°10 0.40 0.24 0.00 3.20 1.12 p.01 0.2982 0.9924 1.0000 0.5090 0.9978 1.0439 101.30 250.0000 | 1697482.13
B2 DA*HANEMISS®] 0.40 0.10 0.00 2.55 1.09 0.01 0.3166 0.9921 1.0000 0.5153 0.9978 1.0476 100.20 250.0000 |2642370.73
B3 DA*HANEMISE2 0.20 0.07 0.00 275 1.12 0.01 0.3137 0.9921 1.0000 0.5239 0.9977 1.0512 99.80 250.0000 | 6068836.62
B4 DA*HANEM]ISS*3 0.30 "oon 0.00 .50 1.12 0.01 0.2892 0.9920 1.0000 0.5118 0.9978 1.041¢ 101.50 250.0000 | 3879116.71







‘AMPLE 1ID'S
'ARAMETERS
UNITS

‘ATE
IME

, 2-DICHLOROETHENE {TOTAL)
UG/ KXG-DRY
. 2-DICHLOROPROPANE
UG/KG-DRY
1S-1, 3-DICHLOROPROPENE
UG/XG-DRY
RANS-1, 3 -DICHLOROPROPENE
UG/XG-DRY
THYLBENZENE
UG/XG-DRY
-HEKANONE
UG/KG-DRY
ETHYLENE CHLORIDR
UG/KG-DRY
FTHYL ETHYL KETONE
UG/KG-DRY
STHYL ISOBUTYL KETONE
UG/KG-DRY
FYRENE
UG/KG-DRY
.1,2,2-TETRACHLOROETHANE
UG/XG-DRY
TRACHLOROETHENE
UG/KG-DRY
JLUENE
UG/KG-DRY
1,1-TRICHLOROETHANE
UG/XG-DRY
1,2-TRICHLOROETHANE
UG/KG-DRY
' ICHLOROETHENE
UG/KG-DRY
NYL CHLORIDE
UG/KG-DRY
NYL ACETATE
’ UG/KG-DRY
LENE, TOTAL
UG/XG-DRY

. 800000

Environmental Science & Englneering DATE 07/20/95 STATUS
PROJECT NUMBER 1944022G 0s
HANEM1S6

FIELD GROUP

ALL

PROJECT NAME

PAGE 2

CDM. FDERAL-MOD #4
PROJECT MANAGER PATRICK WILBER
LAB COORDINATOR PATRICK WILBER

J/OGCOZJJSJ/OGCOJ3]5]/06C01]663/06C05245]/06C062453/06C0724SJ/OGCOE366]/06C093663/06C10274
HANEM3S6 HANEM3Sé6

STORET
METHOD

96464
8240-G
34544
8240-G
34702
8240-G
34697
8240-G
34174
8240-G
75166
8240-G
34426
8240-G
75078
8240-G
75169
8240-G
75192
8240-G
34519
8240-G
344780
8240-G
J44023
8240-G
34509
8240-G
34514
8240-G
34487
8240-G
34495
8240-G
98583
8240-G
45510
8240-G

HANEM1S6
2

07/10/9S
15:08

<5.3
<5.3
<5.3
<5.3
<5.3

<11
<5.3

<11

<11
<5.3
<5.3
<5.3
<5.3
<5.3
<5.3
<5.3

<11

<11

<5.3

3

07/10/95
15:25

<5.5

<5.5

<5.5

<5.5

<5.5

<11

<11

<5.5

<5.5%

<5.5

<5.5

<5.5

<5.5

<5.5

<11

<11

<5.5

4

07/10/95
15:40

<5.

<5.

<5.

<5.

<5.

<10,

<5.

<10.

<10.

<5.

<5.

<5,

<5.

<5,

<5,

2

HANEM1S6
5

o 0/95
15:50

<5.3
<5.3
<5.3

<5.3

<5.3
<5.3

<5.3

<11
<11

<5.3

HANEM1S6

6

07/10/95
16:05

<5.

<5,

<5.

<5.

<5,

<l0.

<5.

<5.

<5.

<5.

<5.

<S.

<5.

<5.

<10.

<10,

<5.

2

HANEM]

07/10/
16:

<5.

<5.

<5.

<5.

<5.

<10.

<5.

<10.

<10.

<5,

<5.

<5.

<5,

<5.

<5.

<5.

<10.

<10.

<5.

S6
7

95
10

2

HANEM]S6
8

07/11/95
08:15

<5.4
<5.4
<5.4
<5.4
<5.4

<11

<5.4
<5.14
<5.4
<5.4
<5.4

<5.4

HANEMIS6
9

07/11/95%
08:25

<5.3
<5.3
<5.3
<5.3

<5.3

<5.3
<5.3
<5.3
<5.3

<5.3

HANEM1S6
10

07/11/95
08:35

<5.3
<5.3
<5.3
«5.3

<5.3

<11

<11

<5.3

«5.3

<5.3

<5.1

<5.3

<5.3

<5.3



600000

ESE A >ha/Beta Screen

Batch Tidle HANFORD SCEENS 7/1798. M Count Duration: 20 Minutes

atch Ended: 71755 17:40 Alpha efficiency lo AM24118 Beta efficiency logfile: CS13718 Repor Dale:  7/2095 9:22 .

ts file neme: ABS0717B Apbhaattenu  nlo, ATTA1S Beta aftennuation logfile: ATTB1S Activity (pCil)=(Gross CPM - Bkg CPM)/(2.22"Volume ER’b’m”Res

Residual| Sample | Reease

Detector Sample Alpha Data Beta Data Mass/Efficiency Data Muss | Mass Mass
1D D Gross CPM Bkg CPM  pCVg |Gross CPM BkgCPM  pClg | Alpha Eff | Alpham | Alphab  BeaBf | Betam | Betab mg g 8
Cl  |DA*BANEM3S6°4 0.3 0.12 0.00 228 1.36 0.00 0.3021 0.9923 1.0000 0.4963 0.9980 1.0000 101.90 | 250.0000 | $885669.60
Cl  |DA*HANEM3SS*S 0.30 0.15 0.00 3.% 1.20 0.01 03220 | 09923 1.0000 0.5104 0.9981 1.0000 102.30 | 250.0000 | $375001.67
G |DA*HANEM3SS*S 2.00 0.10 0.02 .95 1.11 0.03° 0.3191 0.9923 1.0000 0.5175 0.9979 1.0000 93.30 | 250.0000 | 454766.34
Ci |DA*HANEM3ISG6*7 038 0.15 0.00 2.10 .21 0.00 0.2926 0.9923 1.0000 0.5034 0.9980 1.0000 101.30 | 250.0000 | 3700389.43
Dl |DA*HANEM3SS*S 0.40 0.11 0.00 2.63 1.07 0.01 03038 | 05912 1.0000 0.5091 0.9980 1.0000 103.40 | 250.0000 | 2588522.64
D2  |DA*HANEM3S6*9 0.60 0.17 0.01 3.458 1.22 0.01 03143 | 0.9921 1.0000 0.4871 0.9982 1.0000 100.00 | 250.0000 | 1837841.19
D3 |DA*HANEM3S6°10 1.28 0.19 0.01 3.40 1.12 0.01 0.3174 0.9921 1.0000 0.4986 0.9981 1.0000 104.80 | 250.0000 | 720680.77
Al |DA*HANFM3S2°6 0.40 0.15 0.00 2.70 1.08 0.01 0.2834 0.9940 0.7737 0.4667 0.9978 1.0381 101.30 | 250.0000 | 2643202.%0
Al  |DA*HANEMIS2*7 0.20 0.16 0.00 278 1.50 0.01 0.2879 0.9940 0.7754 0.4777 0.9978 1.0389 99.90 | 250.0000 |WeanHHHY
A} |DA*HANEM3SI*S 0.3s 0.06 0.00 348 1.2 0.0t 0.288¢ 0.9939 0.7694 0.4891 09978 1.0471 10360 | 2500000 | 2262221.73
A4 IDA*HANEM3S2%9 0.10 0.12 0.00 2.10 1.09 0.00 0.2843 0.9941 0.7760 0.4889 0.9977 1.0433 103.00 | 250.0000 | #annusnyy
B1 YA*HANEM3S2°10 0.40 0.24 0.00 3.20 1.22 0.01 0.2982 | 0.9924 1.0000 0.5090 0.9978 1.0439 103.30 | 250.0000 | 4697482.13
B2  JA*HANEM3S6°1 0.40 0.10 0.00 2.58 1.09 0.01 0.3166 0.9921 1.0000 0.5153 0.9978 1.0476 100.20 | 250.0000 | 2642370.7S
B3 |{DA*HANEM3S6*2 0.20 0.07 0.00 2.78 1.12 0.01 0.3137 0.9921 1.0000 0.5239 0.9977 1.0512 99.80 | 250.0000 | 6068835.62
B4 |DA*HANEM3S6°3 0.30 0.12 0.00 2.%0 1.12 0.01 0.2892 0.9920 1.0000 0.5218 0.9978 1.0416 103.50 | 250.0000 {3879116.71







IPLE ID'S
"AMETERS
UNITS

-DICHLOROPROPANE
uG/L
-1,3-DICHLOROPROPENE
uG/L
NS-1, 3-DICHLOROPROPENE
uG/L
YLBENZENE
uG/L
EXANONE
uG/L
HYLENE CHLORIDE
uG/L
'IYL ETHYL KETONE
uG/L
IYL ISOBUTYL KETONE
uG/L
{ENE
UG/L
2,2-TETRACHLOROETHANE
ug/L
!{ACHLOROETHENE
uG/L
IENE
uG/L
1 -TRICHLOROETHANE
uG/L
2-TRICHLOROETHANE
uG/L
ILOROETHENE
uG/L
[, CHLORIDE
UG/L
» ACETATE
. uG/L
IES, TOTAL
uG/L

800000

STORET
METHOD

J4as41
8240-G
J4704
8240-G
34699
8240-G
J4In
8240-G
77103
8240-G
J4422
8240-G
81595
8240-G
81596
8240-G
77128
8240-G
34516
8240-G
3447s
8240-G
34010

" 8240-G

34506
8240-G
34511
6240-G
39180
8240-G
3917s
8240-G
77057
8240-G
81551
8240-G

3/06C10274
HANEMIHG
1

07/11/9s
08:5s

<2.0
<2.0
<1.6
<1.3
<21
<6.4
<10.0
<12
<0.80
<1.5
<1.9
<1.7
<2.§
<2.8
<1.0
<4.6
<10.0

<).7
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TABLE B-2 (Continued)
ONSITE LABORATORY ANALYTICAL DATA SUMMARY
1240 SUSPECT SPILL AREA

Sample Number Date Collected
EM3/01-CM-051-015 07/13/95 244
EM3/01-CM-051-015 (DUPLICATE) 07/13/95 261
EM3/01-CM-052-C 3 07/13/95 ND
EM3/01-CM-053-015 07/13/95 ND
EM3/01-C-01-045 07/08/95 13
EM3/01-C-03-045 07/nR/935 18
| EM?3/01-C-04-045 n7/nRas 14
EM3/01-C-05-045 07/08/95 5
[EM3/"" -04:045 Y S I T

ND Not Detected

(DUPLICATE) Duplicate analysis by onsite laboratory

(BD) Blind duplicate of sample immediately preceding this sample and submitted to the onsite laboratory
B-10

thl b-2/1]1 Aug9S/DBE







TABLE B-3 (Continued)
ONSITE LABORATORY ANALYTICAL DATA SUMMARY
1240 FRENCH DRAIN

Date WT1 Lead Chromium

Samgle Number Collected (mgé] ) meg/k

EM3/02-C-09-20) | 712105 ND
EM3/02-C-10-550 07/13/95 ND | 14 ND |
ND Not Detected

(DUPLICATE) Duplicate analysis by onsite laboratory

TBL B-3/11Aug95/DBE B-12
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TABLE D-3 (continued)

DATA SET FO APPLICATION OF ATTAINMENT CRITERIA,

TAR FLOW AREA

SAMPLE TPH | LEAD REMARKS | SAMPLE TPH LEAD REMARKS
NUMBER CONCENTRATION NUMBER | - ONCENTRATION
(mg/kg) (mg/kg)

CM-145-030 10 2.5 C-05-025 50 3.02

CM-146-030 10 2.5 C-06-020 50 3.03

CM-147-WC 10 2.5 C-07-075 50 3.50

CM-148-075 25 2.5 C-08-120 50 5.40

CM-149-110 10 2.5 C-09-185 50 4.54 ||

CM-150-015" 10 2.5 C-10-135 50 3.06 '
C-01-185 50 3.70
C-02-185 50 3.67 |
C-03-040 50 3.21 Il
C-04-060 50 2.87 '

NOTES:

1. * indicates average of duplicate samples.

2. For samples collected in areas later excavated mpling results were not used in final statistics.
3. When not detected, concentrations used for st. tical purposes are 0.5 times detection limit.

4. NA = Not analyzed.
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CENPD-ET-EN-L (95-0342)
Chemical Quality Assurance Report

4. PROJECT ORGANIZATION:

a. The samples were collected by CDM Federal Programs Corporation, Richland,
Washington. '
b. The project samples were analyzed by Environmental Science & Engineering

(ES&E), Inc., Gainsville Florida and Sound Analytical Services (SAS), Inc., Tacoma,
Washington.

c. The QA samples were analyzed by Applied Research & Development Laboratory
(ARDL), Inc., Mt. Vemnon. Illinois.

5. ANALYTICAL REFERENCES:

Number Title Date
a. SW-846, Third Test Methods for Evaluating Solid Waste - 8/93
Edition Final Update
b. WTPH 418.1 Mod. State 6f Washington TPH Analytical 4/92
Methods for Soil and Water :
6. EVALUATION C. THE PRovoo . LABcivns wailS cana

a. Sumrogate Recoveries: All surrogate recoveries were within EPA or laboratory
established (LE) quality control (QC) limits and are acceptable.

Verification Standards (CCVS) Post Spike (PS) and Lal - | Sample (LCS
Recoveries: All MS, MSD, CCVS, PS and LCS recoveries were within EPA,
Washington State Department of Ecology (WSDOE) or LE QC limits and are acceptable
with the following exceptions. Seven of eleven compound spikes in each of the soil
semi-volatile organics (BNA) LCS, MS and MSD in batch G62577 were above their
respective EPA QC limits. The Bis-(2-ethylhexyl)phthalate data for samples EM2/01-W-
01-0 and EM2/01-W-02-0 (ES&E report DOE-Waste Characterization-(EM2/01)-Level
I1I-July 1995) should be considered as high estimates. Five of eleven BNA compound
spikes in the LCS and six of eleven in each of the MS and MSD for batch G62751 were

-2-







CENPD-ET-EN-L (95-0342)
Chemical Quality"Assurance Report

(ES&E report DOE-Waste Characterization-(EM3/02)-Level IlI-Julv 1995) should be
considered due to laboratory contamination as this level is less than ten times the
concentration found in the associated method blank. Estimated levels of Bis-(2-
ethylhexyl)phthalate at 39 ppb and di-n-butylphthalate at 37 ppb were detected in a soil
semi-volatile organics (BNA) method blank associated with samples EM2/01-W-01-0
and EM2/01-W-02-0 (ES&E report DOE-Waste Characterization-(EM2/01)-Level III-
July 1995). The presence of Bis-(2-ethylhexyl)phthalate at 170 and 210 ppb should be
considered due to laboratory contamination as these levels are less than ten times that
detected in the associated method blank. Bis-(2-ethylhexyl)phthalate at a level of 10
ppb was detected in a soil BNA method blank associated with samples EM3/01-W-01-0
and EM3/01-W-02-0 (ES&E report DOE-Waste Characterization-(EM3/01)-Level III-
July 1995) and EM3/02-W-01-0 and EM3/02-W-02-0 (ES&E report DOE-Waste
Characterization-(EM3/02)-Level IlI-July 1995). Bis-(2-ethylhexyl)phthalate was not
detected in samples EM3/01-W-01-0 and EM3/01-W-02-0 (ES&E report DOE-Waste
Characterization-(EM3/01)-Level IlI-July 1995) and sample data are not effected. The
presence of Bis-(2-ethylhexyl)phthalate in EM3/02-W-01-0 and EM3/02-W-02-0 (ES&E
report DOE-Waste Characterization-(EM3/02)-Level III-July 1995) at levels of 630 and
150 ppb, respectively, should be considered due to laboratory contamination as these
levels are less than ten times that detected in the associated method blank. Lead at a level
of 19.8 ppb and chromium at a level of 6.3 ppb were detected in a TCLP metals method
b'-—". associated with samples EM3/01-W-01-0 and EM3/01-W-02-0 (ES&. report
DOE-Waste Characterization-(EM3/01)-Level III-July 1995) and EM3/02-W-01-0 and
EM3/02-W-02-0 (ES&E report DOE-Waste Characterization-(EM3/02)-Level III-July
1995). Lead and chromium were not detected in samnles EM3/02-W-01-0 and EM3/02-
Vv 2-0((E E b viZ wvel 1II-July _..J) and
sample data are not effecteu. iuc icau uawa 101 sanpiecs £M3/01-W-01-0 and EM3/01-W-
02-0 (ES&E report DOE-Waste Characterization-(EM3/01)-Level III-July 1995) at levels
of 3520 and 1400 ppb, respectively, should be accepted as these levels are greater than
ten times that detected in the associated method blank.

f. Rinsate Blapks: Rinsate blank data are show in Tables I-a through I-d. All rinsates
were free of targeted analytes with the exception of EB-EM3/06-C-10-274 in Table I-d.
The presence of acetone in this rinsate should be considered due to laboratory
contamination as this analyte was also detected in the laboratory method blank. The
absence of targeted analytes in the rinsate blanks indicates that proper decontamination
procedures were followed during sampling.

g. Holding Times and Detection Limits and Mass Calibration/Tuning : All holding times,

detection limits and instrument calibrations met method requirements.
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requirements per U.S. Army Corps of Engineers ER-1100-1-263 with the following
exceptions. VOC sample QA-EM3,76-C-01-335 was kept at CENPD-ET-EN-L as both
containers had approximately 1 cm of head space (ARDL report # 9077). The
temperature of one cooler received at CENPD-ET-EN-L was 1.9°C, below USACE
recommended range of 4 + 2°C (ARDL report # 9077). The integrity of the soil sample
QA-EM3/02-C-01-200 could have been compromised before analysis. Overall, the QA
laboratory’s data are accepted with the above notations.

8. PROJECT AND QA LABORATORIES’ DATA COMPARISON: All data
comparisons are shown in Tables II through IV. All data agree and are comparable.

9. PROBLEMS ENCOUNTERED/CORRECTIVE ACTION TAKEN:

a. No sample control sheets were submitted to CENPD-E -EN-L for determining the
presence of project blind duplicates. Attempts to contact CENPW were not successful.
CDM Federal Programs Corporation was contacted and supplied the necessary
information.

b. According to the COC attached to SAS report # 50119, WTPH samples ‘M2/01-W-
01-0 and EM2/01-W-02-0 were sampied on 7/14/95. The COC for samples sent to ES&E
with the same sample numbers had the sampling date as 7/6/95. CDM Federal Programs
Corporation was contacted and replied that the samples were taken from the same site but
at different times. A complete explanation will be sent to CENPW.

c. In the case narrative of a project laboratory report, .3&E DOE-Hanford E.._J-Site I-
Level III-July 1995, the incorrect prefix EM3/06- was used.  1e correct prefix should e
EM3/01-.

d. A project laboratory report, SAS report # 50119, mislabeled the samples 50119-15
and 50119-16 on page two. These numbers should correspond to EM2/01-W-01-0 and

EM2/01-W-02-0, respectively.
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PRIMARY RINSATE BLANK RESULTS

Table I-d

Project:__Hanford 1100 Area EM-2/EM-3 Matrix:__ Water Prefix:__EB-EM3/06-
Primary Laboratory:_ ESE, Inc.

Method:_Volatile Organic Compounds (EPA 8240) Units:_ug/L (ppb)

Primary Lab Detection
Analytes Detected C-10-774 Limits
Acetone 36 B 9.0

B =Found in method blank at a level of 6.2 ppb

SUMMARY: The presence of acetone in the primary rinsate should be considered due to
laboratory contamination as this analyte was also detected in the associated primary laboratory
method blank. The absence of the other thirty-four targeted analytes in the primary rinsate blank
indicates that proper decontamination procedures were followed during sampling.
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COMPARISON OF PRIMARY BLIND DUPLICATE AND QA RESULTS

Table 11
Project:__Hanford 1100 Area EM-?,[EM-;i. Matrix:___ Soil Prefix:_"™*7/0]-
Primary Laboratc . :_ ESE, Inc, QA Laboratory:_ARL ... Inc. _
Method:_Total [ead (EPA 3050/7421) Units:_mg/Kg (ppm)
Primary Lab Detection QA Lab Detection
Analytes Detected C-01-045 C-02-045 Limits C-01-045 Lir ~ s
3.96 3.79 0.2 4.6 0.11
Per 1t Solids 91.4 91.1 89.8

ND = Not detected

SUMMARY: The primary blind duplicate and QA data agree within a factor of two with 1
other and are comparable.
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COMPARISON OF PRIMARY BLIND DUPLICATE AND QA RESULTS

Table I11

Project:__Hanford 1100 Area EM-2/EM-3 Matrix:__Soil Prefix: _EM2/0]-
Primary Laboratory:__Sound Analytical Services, Inc. QA Laboratory:_ ARDL. Inc,

Washington
1. Method:__Total Petroleum Hydrocarbon (EPA9071/418.1Mod.) Units: mg/Kg (ppm)
Primary Lab Detection QA Lab Detection
Analytes Detected C-01-185 C-02-185 Limits C-01-185 Limits
WTPH ND ND 100 14.3 10.4
Percent Solids 96.16 96.49 96.4

ND = Not detect_ed

SUMMARY: The primary blind duplicate data agree. The QA data confirms the primary blind
duplicate data.

2. Method:_Total Lea” /TP A 2950/74~* | - Units: mg/Kg (ppm)
P1 EOITOSOREY I (o

Primary Lab Detection QA Lab letection
Analytes Detected C-01-185 -02-185 Limite _ _—21-1 RS T imits
Lead 3.70 | 3.67 0.2 4.0 0.10
Percent Solids 96.4 96.3 96.4

SUMMARY: The primary blind duplicate and QA data agree within a factor of two with each
other and are comparable.
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COMPARISON OF PRIMARY BLIND DUF™ "CATE AND QA RESULTS

Table [V
Project: ___Hanford 1100 Area EM-2/EM-3  Matrix:__Soil __ Prefix:_ EM3/02-
Primary Laboratory:___Sound Analvtical Services, Inc. QA Laboratory: _ARDL, Inc,
Washington
1. Method:__Total Petroleum Hydrocarbon (EPA9071/418.1Mod.) Units: mg Kg (ppm)
Primary Lab Detection QA Lab Detection
Anal' s Detected C-01-200 C-02-200 Limits C-01-200 Limits
WTPH 130 ND 100 82.8 10.6
Percent Solids 65.18 85.19 93.9

ND = Not detected

SUMMARY: The primary blind duplicate data agree within a factor of two with each other or
their detection limits.

2. Method:_Total Chromium and Lead (EPA 3050/6010,7421) Units:_ mg/Kg (ppm)
Primary Laboratory:__ES&E, Inc, -
Primary Lab Detection QA Lab Detection
_ " es Detected C-01-200 C-02-200 Limite  €-01-200 Limits
Chromium 6.05 6.35 1.0 3.7 0.53
Lead 4.53 3.66 0.2 5.3 0.53
Percent Solids 94.4 94.6 93.9

SUMMARY: The primary blind duplicate and QA data agree within a factor of two with each
other and are comparable.








