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Nuclear Waste Program 
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Dear Mr. Wilson: 

TRANSMITTAL OF THE BURIAL GROUND SAMPLING AND ANALYSIS RESULTS FOR 
OCTOBER - DECEMBER 2003 

The purpose of this letter is to transmit "Burial Ground Sampling and Analysis Results for 
October - December 2003" (attached). This quarterly letter report has been prepared in response 
to Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement) Settlement and 
Tentative Agreement Interim Milestone M-91-40 (M-91-40), requirement 2, paragraph 3. 

The Sampling and Analysis Plan (SAP) identified in the M-91-40 Milestone was approved for 
the 218-W-4C Burial Ground by the State of Washington Department of Ecology on 
September 12, 2003, and implemented starting October 15, 2003. Step I (vent riser sampling) of 
the sampling design in the SAP was completed during the October - December 2003 quarter 
addressed by the attached report. The remaining steps of the SAP, steps II and III, will occur 
after removal of the waste when the asphalt pad is accessible and sampling will not interfere with 
retrieval operations. Vapor samples were collected through existing vent risers in trenches T-1, 
T-4, T-7, T-20 and T-29 and analyzed for volatile organic compounds using field screening 
instruments. The highest concentrations were detected at the east end of Trench T-04. 
Preliminary action levels are not applicable to these vapor samples because there are no vapor 
clean-up levels for volatile organic compounds. No contaminant releases to the environment 
were documented as a result of the vent riser sampling. 

Results for vapor samples submitted for laboratory analysis are anticipated to be received during 
the next quarter (January - March 2004) and will be provided in the next quarterly letter report. 
Based on the sampling design in the SAP for the 218-W-4C Burial Ground, Step II sampling is 
planned following the retrieval of the suspect transuranic waste in this burial ground. 
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If you have questions, please contact me, or your staff may contact Matt McCormick, Assistant 
Manager for the Central Plateau, on (509) 373-9971. 
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BURIAL GROUND SAMPLING AND ANALYSIS RESULTS 
FOR OCTOBER- DECEMBER 20.03 · 

SUMMARY · 

Step I ofthe sampling design in the sampling and analysis plan for the 218-W-4C Burial Ground 
was completed during the October-December 2003 quarter. Vapor sampl~s were collected 
through existing vent risers in trenches T-01, T-04, T-07, T-20, and T-29 and analyzed for 

. volatile organic compounds using field screening instruments. The highest concentrations were 
detected at the east end .of trench T-04. Preliminary action levels are not applicable to these . 
vapor samples. Other than incidental and unavoidable vapor releases to atmosphere associated 

• with sampling at the vent risers, no cont?minant releases to the environment were documented as 
a result of the vent riser vapor sampling. . 

Results for vapor samples submitted for laboratory analysis are anticipate~ to be recdved during 
the next quarter (January-:--March 2004) and will be provided in the next quarterly letter report. 
Based on the sampling design in the sampling and· analysis plan for the 218-W-4C Burial 
Ground, Step II sampling is planned following r_etrieval of the retrievably stor~d waste. 

1.0 INTRODUCTION 

This quarterly letter _report has been prepared in r~sponse to Hanford Federal Facility Agreemeni 
and Consent Order.(Tri-Party Agreement) (Ecology et al. 1989) Settlement and Tentative 
Agreement Interim Milestone M-91-40, Requirement 2, paragraph 3. The sampling and analysis 
activities .summarize_d in this quarterly letter report were conducted in accordance with 
DOE/RL-2003-48, 218-W-4.C Burial Ground Sampling and Analysis Plan, issued by the 
Washington State Department of Ecology on September 12;2003 as an attachment to 
Skinnarland 2003, "Issuance of the FiI1al 218-W-4C ·sampling and Analysis Plan (SAP) in 
Conjunction with Administrative_ Order No. 03NWPKW-5494 Issued on April 20, 2003, by the 
:Washington State Department of Ecology (Ecology) and Modified by Stipulation Approved on 
July 8, 2003, by the Washington State·Poilution Control Hearings Board on July 8, 2003." This 
letter report covers the quarter-from "October through December 2003. 

The 218-W-4C sampling and analysis plan (SAP) was developed to determine whether 
. contaminants have been released to the vadose zorie from retpevably stored waste1 in the 

218-W-4C Burial Ground in the 200 West Area of the Hanford Site. In the 2i8-W-4C Burial 
Ground, Trenches T-01, T-04, T-07, T-20, T-24, and T-29 contain ·suspect TRU2 retnevabie 
waste (Figure 1). The waste typically is contained ·in 208-L (55-gal) drums. A schematic cross · 
secti_on of a retrievable storage trench in the 218~W-4C Burial Ground is shown in Figure 2. . 

1 Retrievably stored for purposes of the Atomic Enefgy Act of 1954. 
. . . . 

• • • • • f • • • • 

2 Transuranic (waste materials contamimi.ted with 100 nCi/g of transuranic mate~ials having half-lives longer than 
~~~- . 
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BURIAL GROUND SAMPLING ANDANALYSiS RESULTS 
• • I • • • • 

FOR OCTOBER -- DECEMBER 2003. 

The 218-W-4C sampling design consists of three steps. Step I is vapor sampling through vent · 
risers in the trenches before waste retrieval. Steps II and Ill are conducted following waste 

·retrieval. Step II includes sampling the asphalt pad and adjacent soils. Step IHinvolves 
assessing the data.collected in Steps I and II, leading to potential characterization of the.substrate 
soils beneath the· asphalt pads. 

The Step I sampling in the 218-W-4C Burial Ground was completed during the October­
December 2003 quarter addressed by this letter report. A~ specified in the 2 l 8-W-4C SAP, the 
Step II and Step III sampling to characterize the substrate soils will be conducted when the 
asphalfpad in an entire trer;tch has become accessible and sampling will not interfere with waste 
retrieval operations. The results of the-Step I sampling will be used to focus the Step II 
sampling. · · 

2.0 SAMPLING METHODOLOGY 

Before waste retrieval began, 85 vent risers existed in trenches T-01, T-04, T-07, T-20, and T-29 
in the 218-W-4C Burial Grourtd (Table 1). No vent risers existed in trench T-24 . . As stated in 
the SAP, sampling was limited to t~e existing vent risers that were accessible without posing 
health and safety risks to workers. During Step I, vapor samples were collected from 84 vent 
risers that generally were aligned with the centers of the engineered trenches .. 

Two types of vapor samples were collected. At each trench, vapor samples initially were 
collected from each riser and contained in Tedlar3 bags for on-site analysis using a -field­
screening instrument. A vapor sample then was collected fr01n the vent riser in that trench that 
had the highest carbon tetrachloride concentration, based ori the field-screening results. 1bis 
vapor sample was contained in a SUMMA 4 canister for-laboratory analysis: A total of 91 vapor 
samples were collected. Of these, 84 samples were collected in Tedlar bags for field screening 
and 7 samples wen~ collected in SUMMA canisters for laboratory analysis. The samples · 

· collected in SUMMA canisters.include one from ea9h trench, one duplicate, and one additional 
sample that w::i.s inadvertently collected from a vent riser that did nofhave the highest carbon . 
tetrachloride concentration in that trench. · 

Vent riser sampling was initiated on October 15, 2003. Eighty-nine vapor samples were 
collected in Tedlar bags or SillvfMA canisters between Octoqer 15 and October 2t 2003. The· 
last two samples {one Tedlar bag and one SUMMA canister) were collected between 
December 8 and December 10, 2003. 

AU but two of the v,ent risers were sampled between October 15 and October 22, 2003. The 
steep sides of trench J:-20 at the locations of vent risers T20-01 and.T20-07 precluded access'by 
foot. A vapor sample was collected from vent riser T20-01 on December 8, 2003 usin~ an aerial 

~ Tedlar is a registered trademark of E. I. du Pont de Nemours and Company, Wilmington, Delaware. 

4 SUMMA is a trademark ofMoletrics, inc., Cleveland, Ohio. ' 
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BURiAL GROUND SAMPLING AND ANALYSIS RESULTS . 
FOR OCTOBER- DECEMBER 2003 

lift for access. However; a vapor sample could .not be collected from ventriser T20-07 because 
of access limitations. The aerial lift could not be staged on the north -side of the trench at this 
location oecause of uneven s':!ITace topography and was not staged 9n the south side of the trench 

· because a road was being constructed adjacent to the trench for use in retrieval operations. 

· A sample location number (trench and riser) was established and recorded for each vent riser. 
The vent risers in each trench were numbered sequentially from east to west. If the vent riser 
was offset to the north or south of the centerofthe trench, a notation of "N" or "S" was added to 
the sample location number to indicate th~ direction of offset. For example, sample location 
"Tl-06-N" signifies trench 1, vent riser 6, which is offset to the north of the trench centerline. 

Before the vent riser cap was removed, the depth from the top of each vent riser to the ground 
surface was measured and recorded. After removing the vent riser cap, a 152-m- (50-ft-) long 
piece _of TYGON5 tubing was lowered to the bottom of the riser or until refusal. The tubing was 
0.3-cm (0.125-in.) inside diameter and 0.6-cm (0.25-in.) outside diameter with a metal filter on 

- the lower end. °The tubing was marked at 0.3-m (1-ft) intervals so that depth from the top of the 
riser to the bottom could be measured. The depth-to-,bottom. from the top of the riser was 
typically 6.1 m-(20 ft) (Table 2). The tubing the_n was pulled back approximat~ly 0.2 m (0.5 ft) 
to lift the filter off of the bottom of the trench. A 2.54-cni (2-in.) diameter plastic disk was slid 
along the tubing to cover the top -of the riser during purging and sampling. The vapor sampling 
method-is shown schematically in Figure 2. 

The sample tubing was connected to a sampling. pump, which was used to pump vapor for one to . 
two minutes to purge the tubing. Carbon tetrachloride concentrations at the outlet of_the pump 
were monitored using a MIRAN SapphIRe ~bient Air Analyzer (MIRAN analyzer), an . 

•. infrared·detector calibrated to measure carbon tetrachlo_ride. · Purging then w~ continued until 
the concentration readings on the _MIRAN analyzer stabilized or, at the discretion of the 
industrial -hygienist, in the event that no organics were detected. A vapor sample then was 
col1ected in a 1 L Tediar bag fo~ analysis. Following sample collection, the sample tubing was 
removed from -µie riser and the cap w_as replaced. · 

Following sarµple collection, the filled Tedlar bags were stored in a clean cooler for transport to 
the on.site laboratory for analysis. · The samples were analyzed using a field screening instrument 
within 6 hours of the collection time (Table 2). . 

After the Tedlar bag samples from all accessible risers in a trench had been analyzed, a vapor 
sample was collecte~ in.a SUMMA canister from the vent riser with the highest carbon 
tetrachloride concentration, based on field screening results. The sampling methodology was 
similar to that used.for collecting Tedlar bag samples. Following the 1 to 2 minute purge, the 
valve on the canister was opened for 1 minute to allow vapor to flow into the 6 L canis'ter. The 

· SUMMA ~anisters were transported to the laboratory for analysis. 

' TYGON ~ a trademark of.Norton Perfonnance Plastics Corpdtation, a Saint-Gobain Company, Akron, Ohio. 
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BURIAL GROUND SAMPLING AND ANALYSIS.RESULTS 
FOR OCTOBER..,.. DECEMB:ER 2003 

The locations of the vent riser-sin the 218-W-4C Burial Ground trenches were surveyed on 
November 11, 2003. Co~rdinates were recorded using NAVD88, North American Verticai 
Datum of 1988, and the Washington State plane (south zone) in NAD83, North American Datum 

· · of 1983, with the 1991 adjustment for horizontal coordinates. The survey data will allow the 
locations· of the vent risers to be established following waste (and vent riser) retrieval. The 

· relative locations of the vent risers are shown on Figure 3. 

3.0 . ANALYTICAL RESULTS 

· During Step·! sampling at the 218-W-4C Burial Ground, vapor samples were collected frqm 
foside the engineer,ed trenches through vent risers. Most of the $amples were collected near the · 
base of the trench, which is typically approximately 5 m (16 ft) below the engineered surface 
overlying the trench (Table 2). · · 

The samples were collected in Tedlar bags for field screening using a Photovac 1 OS Plus6 gas .. 
chromatograph equipped with a photoionization: detector (11.7 eV la~p). The gas 
chromatograph is configured to analyze eight volatile-organic compounds: carbon tetrachloride, 
chloroform, methylene chloride, 1, 1, I-trichloroethane (1, 1, 1-TCA),. 1, 1,2-tric4}or:oethane 
(1,1,2-TCA); l,l-clichloroethane (l,1-DCA), trichloroethylene (TCE), and tetrachloroethylene · 
(PCE). Confirmatory analyses for carbon tetra~hloride and chloroform were performed using the 
Innova7 1312 multi-gas analyzer to add a level of confidence to the.gas chromatography data. 
The Inn.ova multi-gas analyzer is configured to analyze only.these two V()latile organic · · 
compounds (VOC). . . . . . 

· The practical quantitation limits used for the VOC analyses on the gas chromatograph were set at 
0.25 parts per million by volume (p/mv) for 1,1-:DCA and PCE, 0.20 p/mv for chloroform: and · 
carbon tetrachloride, 0.15 p/mv for 1,1,l-TCA, and 0.10 p/mv.for methylene chloride, TCE, and 
I, 1,2-TCA. The Innova_ niulti-gas analyzer has two carbon tetrachloride filters. Filter "A" is 
calibrated for concentrations exceeding 100 p/mv; filter "B" is calibrated for concentrations · 
between 1 and 100 p/mv. 

-The results measured using the ·gas chromatograph and the Innova multi-gas analyzer field 
screening instruments for _samples collected through 218-W-4C Burial Ground vent risers are 
provided in Table 3. · 

The confinrtatory analyses on October 15 through October 20, 2003, showed good correlation 
between the gas chromatograph and the Innova multi~gas analyzer. During confirmatory 
analysis on.October 21, 2003, an anomaly was discovered. Concentration data from the gas 
cfuorriatograph for carbon tetrachloride and chloroform were consistently low~r than 
concentration data from the Innova multi-gas analyzer. It is believed that the gas·cbromatograph 

6 Photovac lOS Plus is a trademark of Photovac, Inc., Waltham, Massachuse~. 

7 Ionova is a trademark of Innova A.irTech Instruments A/S, BaHerup, Denmark 
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BURIAL GROUND SAMPLING AND ANALYSIS RESULTS · 
. FOR OCTOBER- DECEMBER 2003 

detector lamp :had ·degraded and was no longerreliable for these two compounds. and that the 
. Innova multi-gas analyzer data are more repreientativ~. . · 

Before the Tedlar bag samples were analyzed each day, a method library of eight compounds 
was calibrated.using commercially prepared calibration gas mixes at concentrations of 1.0 p/mv . 

.. Iri.strume~t performance was· checked before and after sample analysis using a calibration check 
standard containing six of the eight target analytes. Comparison of the initial and final 

. calibration check results indicates that all six VOCs show good recoveries on each day of 
analysi·s (Table 4). · Good agreement between the calibration and caiibration check results would . 
indicate that the ·data generated from these analys_es are reliable. However, beca1.1Se no . 
independently prepared standards were available to check the calibration (i.e., the calibration 

. check gas is made up f~om the calibration standards), these calibration checks can .identify 
.detector drift or f8:ilure but not gradual loss of instrurnent'response. The Innova data indicate 
· that the carbon tetrachloride arid chloroform results from the gas chromatograph were 
, umepreseritative (i.e., concentrations were too low) on October 21, 2003, and subsequent days. 
_The gas _chromatograph lamp potentially was upreliable for the other VOCs as well. Although 
the gas chromatograph data on October 21 and October 22 may be unrepresentative, a positive 
detection of a compound still indicates that it is pres_ent in the sample. As a result, the gas 
chrom4tograph data still can be used to guide the Step II sampling, which was the basis for the 
Step !sampling in the sampling design. Affected data are shaded in Table 3. 

The analyses of the SUMMA canister samples potentially can be used to ~heck the gas 
chromatograph performance. The SUMMA canister samples for laboratory analysis were·· 
collected from -vent risers Tl-04 and T29-04-N on ·October 21, 2003, and from vent risers 
T29-01-S, T4-04, and T?-06 on October 22, 2003. A duplicate SUMMA canister sample was 
collected from vent riser T4-04 on October 22, 2003 . (A SUMMA canister sample was collected 
from vent riser T29-04-N on October 2l, 2003. However, the maximum carbon tetrachloride 
concentration in trench T-29 had not ,been detected at this .vent riser, so a second SUMMA 
canister sample was collected in trench T-29.from vent riser T29-01-S on October 22, 2003 to 
c~rrect this unintentional mistake. Both of these SUMMA canister samples :were submitted for 
laboratory analysis} The SUMMA canister sample for laboratory analysis was collected from . 
vent riser T20-03 on December 10, 2003. The results of the SUMMA-canister samples were not 
.available by December 31, 2003 and will be included in a subsequent quarterly report. 

The maximum concentrations ofVOCs detected in each trench are summarized in Table 1. For 
each of these eight V OCs, the highest concentration was detected at the east end of trench T-04 
(Table 3). 

4.0 QUALITY CONTROL 

For vent riser. vapor samples collecte~ either in Tedlar bags or Sillv!MA canisters, field quality 
control consisted of duplicate samples and equipment blank samples. For vent riser vapor 
samples collected in Tedlar bags, one duplicate sample was analyzed on each day of sampling · 
{Table 3). As a result, one field duplicate was analyz~d for every 20 samples, as required, with 
the exception of one day when 25 samples were collected. The duplicate samples were collected 

5· 



BURIAL GROUND SAMPLIN:G AND ANALYSIS RESULTS 
FOR OCTOBER-DECEMBER 2003 

to evaluate the performance oftlie analytical m·ethod by comparing two analyses of the vapor 
concentration in one Tedlar bag. Ofthe· seven sample-duplicate pairs analyzed using the gas 
chromatograph, two pairs had no detectable VOCs in either the sample or the duplicate. ,For the 

· five pairs with detections of at least one voe in ·the sample and duplicate~ the relative percent 
difference (RPD) was.calculated for each pair of voe res-µlts according to the formula: 

where: 

RPD = (C1 -C2)xl00 .. · 
. (C1 +C2)/2 

C1 = the larger of the two observed values_ 

C2 = the smaller of the two observed values. 

The maximum RPD was 44 percent. In the 2.0 ot~er voe pairs, the RPD ranged from Oto 
12 percent (average 4 perc~nt). '.fhe RPD was calculated only for voe pairs in which both the 
sample and the duplicate result were unqualified (i.e., no data flags). With the exception ofone 
voe pair, these datEt; met the required precision of 25 percent. · These calculations indicate that 
the gas chromatograph analytical method prodt1cedwpeatable measure_tnents. 

Of the four sample-duplicate pairs -analyzed using the Inn.ova multi-gas analyzer, all four pairs 
had detections of at least one voe in the sample and duplicate . . The maximum RPD was 
29 percent. In the five other VOC pai~s·, the RPD ranged from Oto 1 percent. With the 
exception of one yoe pair, these data met the required precision of25 percent. 
- . 

For the vent riser vapor samples_collected in SUMMA canisters, one duplicate sample was 
collected from vent riser T4-04 in a separate SUMMA canister. Results are not yet available . 

. The pw;pose of collecting equipment blanks is to verify th~ adequacy ~f sampling equipment · 
decontamination procedures. Because no Tedlar bags were decontaminated and reused during 
vent riser sampiing, equipment blanks were riot required. The SUMMA canisters are analyzed · 
for cleanliness at.the laboratory. · 

As discussed above, a gas calibration check standard containing six of the target voes was 
analyzed each day using the gas chromatograph(Table 4). The concentration of each VOCin 

· the calibration check standard was 1.0 p/mv. The pairs of standard and measured voe 
concentrations were used to evaluate the accuracy of the analyses conducted ~ing the gas 

: chromatograph. The pe~cent recovery (%R) was calculated according _to the formula: 

' \ 
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BURIAL GROUND SAMPLING AND.ANALYSIS RESULTS 
FOR OCTOBER- DECEI\1BER 2003· 

Cm =: the measured concentration of carbon tetrachloride · 

Cs = is the standard. 

The maximum ¾R was 105 percent and the minimum was 76 percent. These calculations 
indicate that the gas chromatograph analyses of the VOC concentrations were accurate within 
25. percent, as reqcired. These results.indicate good recovery. . 

A gas calibration check standard ofk,nown carbon tetrachloride concentration was analyzed 
using the Innova multi-gas analyzer each day (Table 4). A gas standard concentration of 
25 :s p/mv was used for the low-concentration "B" filter. A gas standard concentration of 
200 p/mv was used for the high-concentration "A" filter. The pairs of standard and measured 
carbon tetrachloride concentrations for the low-concentration filter were used to evaluate the 

· accuracy of the carbon tetrachloride analyses conducted using the Inn.ova multi-gas analyzer. 
The maximum ¾R was 95 percent and the minimum was 89 percent. These calcula~ions indicate 
that the Innova analyses of the carbon tetr~cbloride concentrations were accurate within 
11 percent, ·meeting the r~quirement of 25 percent. _These results indicate good recovery. 

A blank sample of certifie~ clean air was analyzed each day using the gas chromatograph. No 
VOCs were detected in the blanks (Table 5) . . Blank.samples also were analyzed each day using 
the Inn.ova multi-gas ·analyzer. With the exception of one detection of chloroform in one blank, 
the analytical results for the blank samples were all non-detect for carbon tetrac:bloride and 

· chloroform (Table 5). · · · · 

No holding times were e~ceeded duri~g collection and field screening of vent·riser vapor 
samples, with the.exception of one duplicate sample. · 

. Data validation. of the field screening analytical results was performed at level C to ensure that · 
·the data are usable (BHI-01435~ Data Validation Procedu,refor Chemical Analysis). 

5.0 HEALTH AND SAFETY MONITORING AND RADIOLOGICAL 
FIELD SCREENING 

, 
I 

Health and safety monitoring was conducted_ by industrial hygienists during the Step I sampling 
activities at the 218-W-4C Burial Ground. Before they removed the cap from each vent riser, the 
industrial hygienists would screen for carbon tetrachloride using a MIRAN analyzer and for 
compustible gases. (Note: Combustible gases were monitored to test the environment for 
intrinsic safeness for both equipment selection and.breathing zone exposure.) The industrial 
hygienists surveyed for carbon tetrachloride again at the top of the riser following removal of the 
vent riser _cap: Carbon tetrachloride concentrations were detected at 56 vent risers using the · 
MIRAN analyzer (Table 2). The radiological control technician then surveyed for radiological 

. contamination. After each riser was surveyed ~d monitored for e_ntry, a vapor' sample was 
· collected for analysis. During the sampling activities,,the industrial hygienists performed 
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_continuous monitoring in the breathing zone and point source for carbon tetrachloride. · controls 
.put in place to prevent exposure included restricted access to limit personnel entry to only those 
-designated to perform the work. . A vapor and gas barrier was placed at the top of the vent riser to 
prevent bypass cluring vapor sampling. 

After th~ ~ent rise~ sampl~ ~as collect~d, the radiological control t~c~ician wiped the tubing 
· and filter with a cloth as it was retrieved to monitor for potential r~diological _contamination. 
Radiological field screening detecte!i no radiological contamination at the vent risers in the 
218-W-4C Burial Ground. 

· 6.0 · COMPARISON TO REGULATORY REQUIREMENTS 

. . 
. As noted.in CP-16886, Data Quality ObjectivesSummary Report for the 218-W-4CBurial 
· Ground Contaminant Release Investigation, preliminary· action levels are not applicable to VOC . 

vapor samples. · ' 

7.0 DOCUMENTED CONT AM1NANT RELEASES TO THE 
ENVIRONMENT 

Other than incidental and unayoidable vapor releases to atmosphere associated with sampling at 
· · the vent risers, no contaminant releasesto the environment were documented as a result of the 

vent riser vapor sampling. The vent riser vapor samples were collected from within the 
engineered trench. The Step II and Step III characterization of the asphalt pad and vadose zone 
is designed to evaluate whether contaminants within the engineered trench were released to the 
environment. 

8.0 PLANNED AND/OR SCHEDULED ADDITIONAL WORK 

The field work assoc;iatedwith the Step I sampling at the 218-W-4C Burial Ground was 
completed during this ql,larter (October - December 2003). The analytical results of the 
SUMMA canister samples are anticipated to be provided during the next quarter (January­
March 2004}. These results will be evaluated and reported in the next quarterly report. 

Based on the sampling design for the 218-W-4C Burial Ground, Step II sampling is planned 
following completion of Step I sampling and retrieval of the suspect TRU waste. The Step II 
characterization will be scheduled when the asphalt pad in an entire trench has become 
~ccessible and sampling will not interfere with waste retrieval operations . 

. 9.0 REFERENCES 

Atomic Energy Act of 1954, 42 USC 2011, et seq. 
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. A,.gency, and U.S. Department of Energy, Olympia; Washington, as amended_. 
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by the Washington State Department of Ecology (Ecology) and Modified by Stipulation 
Approved on July 8, 2003, by the Washington State Poliution Control-Hearings Board on 
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Figure l. Locations of Retrievably Stored Waste Trenches at the 218-W-4C Burial Ground. 
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BURIAL GROUND SAMPLING AND ANALYSIS RESULTS 
FOR OCTOBER- DECEMBER 2003 

Figure 2. Schematic View of218-W-4C Burial Ground Trench and Vent Riser 
Sampling Method. 
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BURIAL GROUND SAMPLING AND ANALYSIS RESULTS 
.FOR OCTOB~R- DECEMBER 2003 

· Figure 3. Locations of Vent Risers in 218-W-4C Burial Ground. 
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Table 1. Su~ary of218-W~4C Burial Ground Step I Sampling. 

·,# ofVent #of Maximum Concentrations in Vent Riser Samples based on Field Screening · · 
Risers SUMMA 

Trench 
# of Vent 

Sampled Canister 
Risers 

for Field Samples DCM 1,1-DCA TCM 
1,1,1-

CCL. TCE 
1,1,2 PCE 

Screening Collected" (p/mv) . (p/mv) (p/mv) 1'.CA (p/mv) (p/mv) 
TCA 

. (p/mv) 
(p/mv) (p/mv) 

T-01 23 23 1 0.82 0.45 · · 
. . 3.03 4.28 0.l 70j 

.. 1.30 <0.10 5.50 

T-04 31 31 2 4 ,71 28.le 283 2,337e 668· 25.5e 0.98. l,717e 

T-.07 14 14 I 0.81 <0.25 42.4 1.08 .13.5 1.56 0.03lj 47Je 

T-20 · 7 6 1 <0.10 <0.25 4.32 1.00 33. l · <0.10 < 0.10 8.00 

t-29 10 - 10 2 <0.10 . <0.25 3.37 1.52 0.62 < 0.10 <0.10 < 0.25 

• A duplicate SUMMA canister sample was collected from trench T-04. A second SUMMA canister sample.was collected from trench T-29 because t11e . 
first sample was not collected from the ven.t riser in trench T-29 with the highest ca·rbon tetrachloride concentration, as required by the sampling.design. 

e = exceeds calibration range . . 

j = value less than practical quantitation limit. 

• p/mv = parts per million by volume. 

1, 1-DCA = I, 1-dichloroethane. 

l, l, 1-TCA = I, l, I-trichloroethane. 

1;1,2-TCA .= 1,1,2-trfchloroethane . 

. CCl4 = carbon tetrachloride . . 

DCM -= dichloromethane (methylene chloride). 

PCE = ·tetrachloroeihylen·e. · 

TCE = trichloroethyiene. 

TCM == trichloromethane (chloroform). 



BURIAL GROUND SAMPLING AND ANALYSIS RESULTS 
FOR OCTOBER- DECEMBER 2003 

Table 2. Field Measurements for Samples Collected Through Vent Risers in the 218-W-4C 
· Burial Ground Treriches. (4 Pages) 

· · Sample Depth Carbon 
Sample Below Top Below Tetrachloride HEiS Sample Sample Analysis A!]-alys is 

Identifier of Riser Surface Concentration• Number Date Time Date Time 

(rrt) (m) .· (p/my) 

n~o1 ·.6:1 5.2 · NR B17T85 10/16/200~ 11:11 10/16/2003 12:21 

. Tl-02 6.1 5.2 0 Bl7T86 10/16/2003 11 :03 10/16/2003 12:36 

Tl -02 
6.1 5.2 0 B17TC0 10/16/2003 11:03 10/16/2003 14:23 Duplicate 

Tl-03 3.0 2.0 0 Bl7T87 10/16/2003 .10:54 10/16/2003 12:45 

Tl-04 3.0 1.9 0 B17T88 10/16/2003 · 10:44 l 0/16:/2003 . 12:52 

Tl-05 6.1 - 5.0 0 Bl 7T89 10/16/2003 10:35 10/16/2003 12:30 

Tl-06-N 6.1 4.9 · 0 B17T90 10/16/2003 10:26 10/16/2003 12:58 

· Tl-07-N 6.1 . 4.7 0 . B17T91 10/16/2003 10:16 10/16/2003 13:08 
' ' 

Tl-08-S 6.1 4.6 0 B17T92 10/16/2003 10:07 10/16/2003 13:14 

Tl-09-S 6.1 4.8 0 B17T93 10/16/2003 9:58 10/16/2003 13:30 

. Tl-10-S 6.1 5.2 () B17T94 10/16/2003 9 :50 10/16/2003 13:37 

Tl-11-S 4.3 4.2 ' 0 B17T95 10/16/2003 9:43 10/16/2003 13:44 

Tl-12-N 6.1 4.8 0 B17T96 10/16/2003 9:35 '10/16/2003 13 :50 

Tl-13-N . 6,. 1 5.1 0 B17T97 10/16/2003 9:24 10/16/2003 . 13:58 
• ' 

Tl-14-S '6.1 5.3 0 B17T98 10/16/2003 9;15 10/16/2003 14:04 

Tl-15-S 6.1 . 5.4 0 B17TB8 10/16/2003 9:07 10/16/2003 14:10 

Tl-16-N · 52 4.3 0 B17TB9 10/16/2003 8:59 10/16/2003 14:16 

Tl-17:·N 4.3 3.7 0.15 B17TB0 10/15/2003 14:54 10/15/2003 16:04 

Tl-18-S 6.1 5.4 0.1 B17TB2 10/15/2003 · 14:46 10/ 15/2003 · 15:53 

Tl-18-S . 
6.1 5.4 0.1 BlTIBl 10/15/2003 14:46 10/15/2003 15:58 Duplicate 

Tl-19 6.1 · 5.4 . 0 B17TB3 10/15/2003 14:38 10/15/2093 15:48 

Tl-20 6.1 5.5 0 Bl7TB4 10/15/2003 14:25 10/15/2003 15:42 

Tl-21-S 6.1 5.2 0.4 Bl7TB5 10/ lS-12003 13:03 10/15/2003 15:37 

Tl-22-N 6.1 5.1 0 B17TB6 10/15/2003 12:55 10/15/2_003 15.:31 

Tl-23 6.1 4;0 0 B17TB7 10/15/2003 13 :30 10/15/2003 15:26 

T4-0i 6.1 5.9 1.01 Bl.7TJ3 · l 0/21/2003 · . 9:59 10/21/2003 14:20 

T4~02 6:1 5-.7 12.5 B17TJ4 10/21/2003 9:53 10/21/2003 14:07 

T4-03 6.1 5.2 5.2 B17TJ5 10/21/2003 9:45 10/21/2003 13:59 
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-BURIAL GROUND SAMPLING AND ANALYSIS RESULTS 
FOR OCTOBER...: DECEMBER 2003 

Table. 2. ·-Field Measurements for Samples Collected Through Vent Risers iri the 218-W-4.C . . . 
Burial Ground Trenches. (4 Pages) 

S_ampl~ Depth . Carbon · 
Sample _Below Top Below Tetrachloride· HEIS Sample Sample Analysis Analysis 

Identifier -of Riser Surface Concentration a Number Date Time Date Time 

(m) (m) . (p/~v) 

T4-04 6.1 5_. l . 16.0 B17TJ6 10/21/2003 9:38 10/21/2003 13:42 

T4-04 
6.1 · . 5.1 16.0 B17V84 10/21/2003 9:38 10/21/2003 17:07 

Duplicate 

T4-05 · 6.1 5.2 0.2 B17TJ7 10/21/2003 9:15 10/21/2003 13:36 

T4-06 5.8 5.0 0.33 B17Tl8 10/21/2003 9:08 10/21/2003 · · 13:26 

T4-07 ' 6.1 5.4 0.2 B17TJ9 10/21/2003 S:56 10/21/2003 13:11 
" . 

T4-08 6.1 5.3 1.8 B17TKO 10/21/2003 8:50 10/21/2003 12:57 

T4-09_ 4.6 4.2 0.22 Bl7TK1 10/21/2003 8:43 10/21/2003 13:18 

T4-l0 7.6 6.8 0.16 B17TK2 10/21/2003 8:37 10/21/2003 13:03 

T4-ll 6.1 5.3 1.3 B17TF4 10/20/2003 11 :1-3 10/20/2003 12:35 

·T4-12 6.1 5.4 1.2 B17TF5 10/20/2003 11:07 10/20/2003 12:43 

T4-13 6.1 5.2 .· 0.8 B17TF6 10/20/2003 10:57 10/20/2003 12:50 

T4-14 6.1 5.5 0.8 · B17TF7 10/20/2003 10:49 10/20/2003 12:56 

T4-15 4.3 3.7 0.12 B17TF8 10/20/2003 10:44 1 Oli0/2003 . 13:04 

T4-16 6.1 ·5.5 1.36 Bl7TF9 10/20/2003 10:36 10/20/2003 13:i3 

T4-17 6.1 . 5.3 0.95 B17THO .10/20/2003 -10:30 10/20/2003 13:20 

T4-18 · 6.1 . 5.3 0.6 B17TH1 10/20/2003 10:25 10/20/2003 13:33 

T4-l 9-S 6.1 5.2 0.04 B17TH2 10/20/2003 10:18 . 10/20/2003 13:40 

T4-20-N 6.1 5.6 0:13 B17TH3 10/20/2003 9:58 10/20/2003 13:48 

T4-21-N 6,1 5.6 0.05 B17TH4 · 10/20/2003 9:52 10/20/2003 13:55 

T4-22-S 6.1 5.3 0.12 B17TH5 10/20/2003 9:45 10/20/2003 14:02 

T4-23-S 6.1 5.3 0.05 BliTH6 10/20/2003 9:36 10/20/2003 14: 16 

T4-24 6.1 · 5.4 0.4 . B17TH7 10/20/2003 9:28 10/20/2003 14:24 

T4-25 6.1· . 5.5 1.4 . B17TH8 10/20/2003 9:19 10/20/2003 14:31 

T4-25 
6.1 5.5 1.4 B17TH9 10/20/2003 9:19 10/20/2003 14:42 Duplicate 

T4-26 6.1 ·5.3 0.08 B17TD4 10/19/2003 13:17 10/ 19/2003 14:39 

T4-26 
6.1 5.3 0.08 B17TFO 10/19/2003 13:17 10/19/2003 15:30 Duplicate 

T4-27-S 6.1 5.4 0.2 B17TD5 10/19/2003 13:09 10/ 19/2003 14:46 

T4-28-N 6.1 5.6 0.4 Bl7TD6 10/1 9/2003 13:00 10/19/2003 14:55 
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Bl)RIAL GROUND :SAMPLING AND ANALYSIS RESULTS . 
... FOR OCTOBER-DECEMBER2003 · 

Table 2. Field M_easurements for Samples Collected Through Vent Risers in the218-WAC 
. . Burial Ground Trenches. (4 Pages) · 

Sample Depth . Carbon 
·Sample Below Top ·Below Tetrachloride HEIS 

' ' 
Sample Sample · Analysis Analysis . 

Identifier . of Riser Surface Concentration" Number Date Time Date Time •. 

. (m) (m) (p/mv) 

T4-29 6.1 5.5 1.8 Bl7TD7 10/19/2003 .12:51 10/19/2003 15:06 

T4-30 6. l 5.7 ', ·1.4 . B17TD8 10/19/2003 . 12:41 10/19/2003 15:14 

. T4-3 l 6.1 5.4 1.7 B17TD9 10/ i9/2003 12:33 10/ 19/2003 15:23 

T7-0l 6.1 4.7 2 .0 B17V61 · 10/2 1/2003 14:17 10/21/2003,, i6:l 7 

. 'r7-02 6.4 4.8 2.0 B17V62 10/21/2003 14:12 10/21/2003 · 16:10 

T7-03 6.1 4.3 23 . B17V63 ·. 10/21/2003 14:06 10/2li2003 15:56 
- 10/21/2003 . 10/21/2003 16:48 . . TI-04 6.1 4.4 . 2.0 B17V64 14:02 

TI-OS 6.1 4.5 1.0 ' B17V65 10/21/2003 13:56 10/21/2003 15:34 

T7~06 5.9 4.6 0 B17V66 10/21/2003 13:51 10/21/2003 16:41 

T7-07 6.1 4.7 7.0 B17V67 10/21/2003 13:41 10/21/2003 15:41 

T7-08 . ·. 6.1 5.2 0.5 B17V68 10/21/2003 . 13:35 10/21/2003 '16:24 

TI-09-S· . 6.1 . 4.4 LO B17V69 10/21/2003 . 13:29 . 10/21/2003 16:03 

l7-10 - 6.1 ', 5.0 0 B17V70 · 10/21/2003 13:23 10/21/2003 15:11 

T7-1 l-N 6.1 4.6 0.13 B17V71 · 10/21/2003 13:18 10/21/2003 16:57 

T7-12 6.1 5.3 0.9 B17V72 . 10/21/2003 · 13:11 10/21/2003 15:19 

. T7-13 
; 

5.2 · . 4.9 0 B17V73 10/21/2003 . 12:54 10/21/2003 15:48 

T7-14-S· 5.2 4.9 0 B17V74 10/21/2003 12:38 10/21/2003 16:32 

r20~01 6.1 4.4 2.0 · . B186.13 12/8/2003 10:10 • 12/8/2003 10:21 

T20-0l 6°. l 4.4 2.0 B186J4 12/8/2003 10:10 12/8/2003 10:23 
. Duplicate . . 

, , 

T20-02 4·'.6 3.9 0.3 B17¥79 10/22/2003 9:31 10/22/2003 · · '12:28 

T20-03 4.6 3.7 0.85 B17V80 10/22/2003 9:25 10/22/2003 12:35 

T20-03 
4.6 3.7 0.85 B17V81 10/22/2003 9:25 10/22/2003 12:45 

· Duplicate 

T20-04 ,' 4.6 
" 

3.9 0.55 B17V82 10/22/2003 · 9:18 10/22/2003 12:53 

T20-05 4.6 4.0 ·o.85 Bl7Y83 10/22/2003 · ,9:12 10/22/2003 13:02 

T20-06 4.6 3.7 1.0 B17V75 10/21/2003 14:39 . 10/21/2003 15:26 

T29-0J-S 3.7 2.7 0.19 B17TC8 10/19/2003 10:15 · 10/19/2003 13:53 

T29-02-S 2.7 1.8 0 B17TC9 10/ 19/2003 · 10:07 10/19/2003 14:00 

T29-03-N" 3.4 2.4 0.13 B17TDO 10/19/2003 10:01 10/19/2003 14:07 

T29-04-N 3.7 2.7 0.16 B17TD! 10/19/2003 9:39 1011912qo3 14:14 

16 . 



· BURIAL GROUND SAMPLING AND ANALYSIS-RESULTS 
F.OR OCTOBER- DECE:MBER 2003 . 

· Table 2.· Fi_eld Measurements for Samples_ Collected Through Vent Risers in the 218-W-4C 
. Burial Ground Trenches. (4 Pages) . 

Sampie Depth • . Carbon 
Sample Below Top Below · · Tetrachloride HEIS Sample Sample Analysis Analysis 

. Identifier . of Riser · Surface · Concentration' Number · Date Time Date Time 

(m) . (m) . (p/mv) 

T29-05 ' 4.0 
i 

3.0 0.17 B17TD2 . ·10/19/2003 9:31 10/1,9/2003 · 14:20 

T29-06 · 4.3 · 3.7 .. o.q . B17TD3 10/19/2003 9:23 . ·10/19/2003 14:25 

T29-07 4 .3 · 3.8 0.03 Bl7TC1 10/16/2003 . 14:34 . ·10/16/2003 15:16 

T29-08 4.9 4.2 0 . Bl7TC2 10/16/2003 14:23 10/16/2003 15:23 

T29-09 4.3 . 4 .2 0 B17TC3 . 10/16/2003, 14:14 10/16/2003 15:29 

T29-10 4.3 3.7 0 Bl7TC4 10/16/2003 13:51 10/16/2003 15:35 

. • Measu;-ed at top of vent riser using MIRAN Analyzer. 
REIS "".Hanford.Environmental lnformation·system. 
MIRAN = MIRAN is a registered tr:ademarks of Thermo Electron Corporation, Franklin, Mass_achusetts . . 

· NR -Notrecorded. · · · · · 
p/mv = parts per million by volume. 
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Table 3. Fieid-Screening Results for Samples Collected Through Vent Risers in the 218-W-4C Burial Ground Trenches. (5 Pages) 

Photovac 10S Plus Gas Chromatograph Innova Multi-gas Analyzer 

Sample HETS 
Sample Date 

Sample . 1, 1- I, 1, I- 1,1,2 
PCE 

CCl4 Water 
. Identifier Number · Time DCM 

DCA 
TCM 

TCA 
CCl4 TCE 

TCA 
TCM 

Vapor . 
(p/my) (p/mv) (p/mv) (p/mv) (p/mv) 

11-Atl ."B" (p/mv) 
(p/mv) (p/mv) (p/mv) (p/mv) {p/mv) ·(p/mv) 

Tl-01 B17T85 10/16/2003' l l: 11 0.82 0.44 OJ20j 4.28 O.l70j 1.30 <0.10 . 5.50 . -·--- ·- --- ---
Tl -02 · Bl7T86 10/16/2003 · 11:03 0.62 0.36 . · 0.089j 3.64 ·0.127j 0.92 <0;10 3.23 -- <LO 1.20 9,370 

Tl-02 
Bl7TCO 10/16/2003 I 1:03 0.64 0.38 0.092j 3.79 0.04lj · 0.95 <0.10 "3.26 <1.0 . 1.60 . 9,3_10 

Duplicate --
. Tl-03 B.17T87 io/16/2003 10:54 O.OO!j 0.02lj . <0.20 <0.15 <0.20 <0.10 <0.10 0.0~7j --- <l;o· 2.83 9,310 

Tl-04 B17T88 10/16/2003 10:44 . 0.079j 0.45 <0.20 <0.1,5 0.24 <0,10 <0.10 0.089j --- --- --- -
Tl-05 817T89 10/16/2003 10:35 <0.10 <0.25 <0.20 · <0.15 <0.20 <0.10 . <0.10 . <0.25 . - -- - -

Tl-06-N B17T90 10/16/2003 10:26 <0.10 .<0.25 <0.20 <0.15 <0.20 <0.10 <0.10 . 0.055j -·--- ..::::1.0 1.03 8,650 · 

Tl-07-N B17T91 10/16/2003 10:16 <0.1 o <0.25 <0.20 · <0.15 <0.20 ,. <0.10 <0.10, <0.25 --- <1.0 <1.0 . 8,580 

Tl-08-S · Bl7T92 10/16/2003 10:07 <0.10 <0.2,5 <0.20 <0.15 <0.20 <0.10 <0.10 <0.25 -- <1.0 <LO 8,530 

Tl-09-S B17T93 10/16/2003 9:58 . <0.10 . <0.25 <0.20 <0.15 <0.20 • <0.10 <0.10 0.036j - <1.0 . . <1.0 8,520 

Tl--10-S B17T94 10/16/2003 9:50 <0.10 <0.25 <0.20 <0.15 <0.20 <0.10 · <0.10 <0.25 . --- <l.O <l.O 8,390 

Tl-11-S B17T95 10/16/2003 9:43 <0.10 <0'.25 <0.20 <0.15 <0.20 <0.10 <0.10 <0.25 .- <l.O <1.0 8,~30 

Tl-12-N B17T96 10/16/2003 9:35 · <0.10 <0.25 . ·<0.20 <0.15 <0.20 · <0.10 <0.10 ·<0.25 . -- · <LO · - <1.0 8,340 

Tl-13-N B17T97 10/16/2003 9:24 ·.<0.10 . <0.25 <0.20 . . 0.25 . <0.20 <Q.10 . <0.10 <0.25 --- <1.0 . 1.03 8,280 . 

Tl-14-S B17T98 10/16/2003 . 9:15 <0.10 <0.25 <0.20 . <0.15 <0.20 <0.10 . <0.10 <0.25 - <l.O <1.0 8,240 · 

Tl-15-S Bl7TB8 10/16/2003 9:07 <0.10 <0.25 <0.20 <0.15 <0.20 <0.10 <0.10 <0.25 -- <1.0 <1.0 8,260 

Tl-16-N BITTB9 10/16/2003 8:59 <0.10 <0.25 <0.20 0.31 <0.20 <0.10 · <0.10 . <0.25 --- <LO <LO 8,300 . 

Tl-17-N BI7TBO 10(15/2003 14:54 <0.10. <0.25 <0.20 <0.15 <0.20 <0.10 <0.10 <0.25 - <1.0. 2.13 9,120 

TH8-S B17TB2 10/15/2003 14:46 <0.10 <0.25 <0.20 <0.15 . <0.20 . <0.10 <0.10 <0.25 -- <1.0 3.03 9,360 

Tl-18-S . 
BlTTBl 10/15/2003 14:46 <0.,10: <0.25 <0.20 <OJ5 <0.20 <0.10 '<0.10 <0.25 

Duplicate ~- -- -- ---
' 

Tl-19 · Bl7TB3 10/15/2003 14:38 <0.10 <0.25 <0.20 <0015 <0.20 <0.10 <0.10 <0.25 · --- <1.0 2.63 9,,140 

Tl-20 B17TB4 10/15/2003 14:25 <0.10 <0.25 <0.20 <0.15 <0.20 <0.10 <0.10 <0.25 --- <1.0 · 2.45 9,020 · 
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Table 3. Field-Screening Results for Samples Collected Through Vent Risers in the 218-W-4C Burial Groimd Trenches. (5 Pages) . 

. · Photovac I OS Plus Gas Chromatograph Jnnova Multi-gas Analyzer 

Sample HEIS 
Sample Date 

Sample 1, I- I, 1,1- I, 1,2 CCl4 Wnter• 
Identifier Number Time DCM 

· DCA 
TCM 

TCA 
CCI~ TCE 

TCA 
PCE TCM 

Vapor 
{p/mv) (p/mv) {p/mv) (p/mv) (p/mv) "All "Bu (p/mv) 

(p/mv) (p/mv) (p/mv) (p/mv) (p/mv) (p/mv) 

Tl-21-S B17TB5 I 0/15f2003 13:03 <0.10 <0.25 <0.20 <0.15 <0.20 <0 .1 0 <0,10 <0.25 --·- <1.0 2.94 8,670 

Tl-22-N B17TB6 l 0/15/2003 12:55 <0,10 <0:25 <0.20 <0.15 <0:20 <0.10 <0.10 <0.25 --- <l.O <l.O 11,500 

Tl-23 Bl7TB7 I O/l 5f2003 13 :30 <0.10 <0.25 <0 .20 · <0.15 <0.20 <0.10 <O. JO <0.25 --- --- -- ---
T4-0l Bl7TJ3 I 0/2 1/2003 9:59 0.39 28.le 2.58 2337c · 1_5.5* 0.93 0.45 121e --- 25.3 30.4 16,600 

T4-02 DITrJ4 10/21/2003 9:53 0.42 17.0 2.05 1772e 6.43* ,IA2 0.98 186e --- 30.2 25.8 15,400 ,···· 

T4-03 B17TJ5 10/21/2003 9:45 1.67,.,, . 22.2 5.51 . 2022e , 33.l * . '4J7 . ,0.020j 491e 114 --- 46,3 14,300 

T4-04 B17TJ6 10/2 1/2003 9:38 · 4 .71 2.88 , 7.50 985e · 0.349* 15.2 
.. 

0.19 17176 668 -- 125 15,'600 

T4-04 
B17V84 10/21 12003 9:38 4.22 2.78 7.27 1081e 0.310· 25 .5e 0.12 1392e 664 125 15,400 Dupl icate ---

T4-05 B 17TJ7 10/2 1/2003 9:15 <0.10 <0.25 <0.20 1.37 19.8 <0.10 <0.10 6.21 --- 20.5 4,72 12,400 

T4-06 Bl7TJ8 l 0/21 /2003 9:08 0.21 · 2.20 <0.20 785e 0;563~ 0.58 .. · 0.056j 98e --- 1_9.6 14.0 14,200 

T4-07 1317TJ9 10/21 /2003 8:56 <0.10 <0.25 <0.20 0.39 3.03 <0.10 <0.10 <0.25 --- 3.10 283 12,500 

T4-08 817TKO I 0/21/2003 8:50 <0.10 1.05 <0.20 0.67 1.07 . 0.23 <0.10 0.51 --- 1.72 2.99 12,200 

T4-09 BI7TKI 10/21/2003 8:43 0.24 0.63 • . 0.48 3.57 · 5.13 · .. .0.23 0.046j 3.68 ---. 5.42 41.1 14,000 

T4-10 BIHK2 I 0/21/2003 8:37 -~0.10 } ,1;0;31 " ; 0.34 · 2:Sfr'. .:;. ·. ;: i.90 ·.· .J~tl, :o.029j , ;, 2 .06 --- 3.01 23.4 13,400 · , 

T4-1 I Bl7TF4 10/20/2003 11 :13 0.58 0.85 <0.20 12.8 0.46 - 0.14 <0.10 · 1.24 --- <1.0 6.43 10,200 

T4-12 817TF5 10/20/2003 11 :07 0.58 0.84 <0.20 12.6 0.43 0. 11 <0.10 1.07 --- <1.0 5.74 · 10,300 

T4-l3 B17TF6 10/20/2003 10:57 0.31 0.024j <0.20 2.49 . 0.31 0.15 <0. 10 0.138j -·-·- <1.0 5.36 11;400 

T4-l4 Bl7TF7 10/20/2003 10:49 0.44 0.13 lj <0.20 2.46 0.29 0.14 <0,10 <0.25 --- . <1.0 5.94 . I 1,200 

1'4-15 817TF8 I 0/20/2003 10:44 <0.10 0:004j 0.28 · 2.32 1.31 O:OOlj <0 ,10 0.037j --- 1.48 6.48 11,000 

T4-16 I317TF9 10/20/2003 10;36 0.13 0.34 <0.20 2.36 1.56 0.14 0.077j . 0,057j --- 1.87 6.89 I 0,800 

T4-17 Bl7THO 10/20/2003 10:30 <0. 10 <0.25 <0.20 1:29 0.92 0.052j <0.10 0.050j --- 1.30 7.14 10,600 

T4-l8 Bl7THI I 0/20/2003 10:25 <0.10 0.004j 0,34 1.77 1.71 0. 11 <0 .10 0.047j --- 2.30 7.36 11,200 

T4-19-S B17TH2 10/20/2003 10:18 <0.10 <0.25 0.27 1.59 1.37 0.080j <0.10 0.034j -- 2.40 6.54 10,900 
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Table 3. Field-Screening Results for Samples Collected Through Vent Risers in the 218-W-4C Burial Grotind Trenches. (5 Pages) 

Photovac 1 OS Plus Gas Chromatograph Jnnova Multi-gas Analyzer 

Sample HEIS 
Sample Date 

Sample 1, I- l·, I , l- 1,1,2 . CCL, Water 
Identifier Number Time OCM 

DCA 
TCM 

TCA 
CCl4 TCE 

TCA 
PCE TCM 

Vapor 
(p/mv) (p/mv) (p/mv) (p/mv) (p/mv) "An "B" (p/mv) 

(p/mv) (p/mv) (p/mv) (p/rnv) (p/mv) (p/mv) 

T4-20-N B17TH3 10/20/2003 9:58 <0.10 0.004j <0.20 J:45 1.13 0.052j <0.10 0.031j --- 2.10 5.76 10,800 

T4-2l-N Bl7TH4 10/20/2003 9:52 <0.10 <0.25 0.3 I 1.76 J.61 . 0.08 lj <0.10 0.060j --- 2.50 5.84 10,200 

T4-22-S B17TH5 10/20/2003 9:45 <0.10 <0.25 <0.20 0.95 0.69 0.04 <0.10 <0.25 --- 1.30 7.1 3 I 1,000 

T4-23-S Bl7TH6 10/20/2003 9:36 0.038j 0.022j 0.40 · 1.95 1.93 0.10 <0.10 0.048j --- 2.60 7.61 11,300 

T4-24 B17TH7 10/20/2003 9:28 0.53 <0.25 0.35 I.70 1.92 0.10 <0.10 0;045j - 2.60 6.36 11,200 

T4-25 B17Tt-18 10/20/2003 9: 19 0.23 <0.25 . 0.46 2.39 .2.29 0.12 <0.10 0.062j -- 3.50 5.43 11 ,800 

T4-25 
Bl7Tl-l9 10/20/2003 9:19 . 0.23 0.007j 0.47 2.33 2.16 0.13 . <0.10 o:os2j 

Duplicate --- --- --- --

T4-26 Bl 7TD4 10/19/2003 13: 17 0.41 0.105j 0.57 2.97 · · 3.19 0.12 <0.10 0.059j -- 3.27 6.99 1 J,700 

T4-26 
Bl7TFO 10/19/2003 13 :17 0.38 0.098j 0.57 2.97 3.18 0.12 <0.10 0.05lj 

Duplicate --- --- --- -·--

T4-27-S Bl7TD5 10/19/2003 13 :09 1.00 0.31 <0.20 · us 2.05 0.51 <0.10 0.35 -- 2.53 5.2i 11 ,400 

T4-28-N B17TD6 10/19/2003 13:00 1.00 <0.25 0.55 2.86 3.09 0.1 I <0.10 0,059j --- 3.15 7.41 11,200 

T4-29 Bl7TD7 10/19/2003 12:51 1.50 0.097j 0.55 3.53 3.08 0.1 I <b.io 0.069j --- 3.13 7.15 11,100 

T4-30 Bl7TD8 10/19/2003 12:41 1.42 0.084j 0.55 3.22 2.96 0.11 <0.10 0.079j --- 3.11 6.93 10,000 

T4-31 I317TD9 l 0/19/2003 . 12:33 1.53 0.075j 0.53 3.42 . 3.03 0.11 <0J0 0.057j --- 3.15 7.30 10,900 

T7-01 B17V61 I 0/2112003 14: 17 <0.10 <0.25 0.109j 0.39 1,84 <0.10 <0.10 7.78 -·-- 12.1 3.55 14,400 

T7-02 1317V62 I0/2 I /2003 14 :12 <0.i0 <0.25 <0.20 0.17 1.88 1.56 <0.10 7.99 --- 12.0 3.89 · 14,400 

T7-03 BI 7V63 10/21/2003 14:06 <0.10 <0.25 0.128j 0.42 1.84 <0.10 <0.10 S.74 , --- 12.1 3.59 14,000 

T7-04 BI 7V64 10/21/2003 14:02 :<0.10 <0.25 <0.20 <0.15 <0:20 <0J'o <0.10 <0.25 --... 12.2 3.71 13,300 

T7-05 817V65 10/21 /2003 13:56 <;0.10 <0.25 . 0.123j . · 0:70 · J.85 <0.10 <0.10 10.9. --- 12.5 4.28 13 ,100 

T7-06 Bl7Y66 10/21/2003 13:51 <0.10 <0.25 <0.20 OA.5 1.20 <0.10 <0.10 7.57 --- 13 .5 3.77 12,700 

17-07 Bl7V67 I 0/21/2003 13 :41 0.22 <0.25 1.54 0.75 6.43 0.177j <0.10 12.7 --- 10.7 42.4 13,100 

T7-08 B17V68 10/21/2003 13 :35 <0J0 . <0;25 ; . <0:29.:. <0.15 ·. . <0.20 : .. ,< 0.10 :· <0.10 : :<0.25 --- 5.98 9.12 13,200 
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Table 3. Field-Screening Results for Samples Collected Through Vent Risers in the 218-W-4C Burial Ground Trenches. (5 Pages) 

Photovac lOS Plus Gas Chromatograph lnnova Multi-gas Analyzer 

Sample HEJS 
Sample Date 

Sample 1,1- I, 1, I - 1,1,2 ·cc,~ 
TCM 

Water 
Identifier Number Time DCM 

DCA 
TCM 

TCA 
CCI~ TCE 

TCA 
PCE 

Vapor 
(p/mv) (p/rnv) (p/mv) (p/mv) (p/mv) 

IIAII "8" (p/mv) 
(p/mv) (p/mv) (p/mv) (pimv) (p/mv) (p/mv) 

T7-09-S B17V69 10/21/2003 13:29 0.81 <0.25 <0.20 ,'/0:55 · 
···) 

-1 :54 O:l70j <OJO .15.9 -·-- 3.05 7.28 13,000 

T7-10 Bl7V70 10/21/2003 1_3:23 0:,53 <0.25 .{ ci.20 :,0.68 ,;: ;.• 1:89 ·. ,-.0.087J ~;<0.10 ., 18.8 -- . 3.79 . . 6,68 13,100 .·,. :"-·: 

T7-l l-N Bl7V71 10/21/2003 13:18 <0.10 <0.25 <0.20 · "<O.l.5 ' <0.20·; <O.(<V . <0.10 · <0.25 --- 10.9 14.2 . 12,900 

T7-12 l3 I 7V72 I 0/21 /2003 13 :1 I 0.54 <0.25 <0.20 1.05 0.87 0.082j _ .. , <0 .10 28.7c --- 4.17 4.76 11,600 
... 

T7-l3 Bl7V73 10/21/2003 12:54 0.52 <0.25 <0.20 · :'' ) .00 · 0.96 . 0.99 ·' <O.lO · 32.8e --·- 4.77 ·. 5,64 12,700 

T7-14-S Bl7V74 10/21/2003 12:38 0.19 . •· <0.25 -. • <0.:20 .- 1.08,· . · 038 .. . 0.070j •· _0.031j 47.3e --- 6:29 4.51 12,500 

. TIO-OJ B186J3 12/8/2003 10:10 NA NA NA NA NA NA NA NA --- 9.43 <1.0 7,030 

TI0-01 
8186J4 12/8/2003 10:10 NA NA NA NA .NA NA · NA NA 9.48 <1.0 7,290 

Duplicate 
---

T20-02 B17V79 10/22/2003 9:3 1 <0.10 <0.25 "<0;20 <0.15 0.135j <0.10 <0.10 3.55 ·-- 27.0 3.87 12,200 

T20-03 B17V80 10/22/2003 9:25 <0.10 <0.25 <0.20 0.26 . 0.092j . <0 .10 <0.10 4.24 --·- 33 .1 4.32 12,100 

1,'20-03 
Bl7Y81 10/22/2003 9:25 <0.10 <0.25 . _(<cd6 ·· .. 0.23 · . ~: 1'so}·, ;o.rfr: · <0.10 4.33 32.9 4.28 12,100 

Duplicate ---
- :• . .. .. . ' 

T20-04 B17V82 I 0/22/2003 9:18 :<0.10 . <0.25 <0.20 . 0.38 0.093j <0.10 <0.10 5.20 --- 32.7 4.31 12,300 

T20-05 13 I 7Y83 l 0/22/2003 9:12 <0.10 <0.25 . <0.20 . 0.16 .. 0.098j -,~0.10 · <0.10 8.00 --- 31.5 4.31 12,200 

TI0-06 l317V75 10/21/2003 14:39 <OJO . <0:25 ·/-s~:20,.: ·,~,:i--oo 
~~ . · 0;Q65f · ;t<:0.1 O.'.r ';,~0.10 · ._,7.57 .. : --- 21.2 · · 4.03 .15,300 

TI0-07 NS NS NS NS NS NS NS NS NS NS NS --- .NS NS NS 

T29-0l-S 1317TC8 10/19/2003 10:15 <0.10 <0.25 <0.20 1.52 0.62 <0 .10 <0.10 <0.25 -- <l.O 3.37 9,630 

T29-02-S Bl7TC9 J-0/19/2003 10:07 <0.10 <0.25 <0,20 . <0.15 <0.20 <0.10 <0.10 <0.25 --- <1.Q 1.89 9;380 

T29-03-N B17TDO "10/19/2003 10:01 <0 . 10 <0.25 <0.20 1.36 0.56 <0,10 <0.10 <0.25 <1.0 3.2 9,590 

T29-04-N Bl7TDI 10/19/2003 9:39 <0.10 <0.25 <0.20 1.42 0-58 · <0.10 . <0.10 <0.25 --- <LO 2.95 9,590 

T29-05 Bl7TD2 . 1. O/l 9/2003 9:31 <0.10 <0.25 <0.20 1.20 . 0.47 <0.10 <0.10 <0.25 --- <1.0 2.66 · 9,730 

l'-.l T29-06 13 I 7TD3 I 0/19/2003 9:23 <0,10 <0.25 <0.20 0.25 ·. 0.52 <0.10 <0.10 <0.25 · --- <J.O· 2.14 9,660 

T29-07 l317TC1 I 0/16/2003 14 :34 <0,10 <0.25 <0.20 <0.15 0.28 <0,10 <0.10 <0.25 --- <1.0 <1.0 I 1,200 
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Table 3. Field-Screening Results for Samples Collected Thro~gh Vent Risers inthe 218-W-4C Burial Gtound Treriches. (5 Pages) 
, 

Photovac I OS Plus Gas Chromatograph Innova· Multi-gas Analyzer ., ·· 

Sample REIS 
Sample Date 

Sample · 1,1- . 1,1,1- 1,1,2 CCI• .· Water 
Identifier Number Time DCM 

. DCA 
TCM TCA . CCI•- TCE 

-TCA 
PCE TCM 

Vapor 
(p/mv) (p/mv) . (p/mv) (pimv) (p/mv) "A" "B'' (p/mv) 

. (p/mv) · {p/mv) (p/mv) (p/mv) (p/mv) (p/mv) 

T29-08 B17TC2 10/16/2003 14:23 <0.10 <0.25 <0.20 <0.15 . <0.20 <0.10 <0.10 · · <0.25 --- . <:I_.0 1.06 11,300 

·T29-09 B17TC3 I 0/.16/2003 "14:14 <0.10 <0.25 <0.20 <0.15 <0.20 <0.10 <0.10 <0.25 · --- <l.O 1.14 11,000 

T29-10 B17TC4 10/16/2003 13 :51 <0.10 · <0.25 <0.20 <0.15 <0.20 <0.10 <0.10 <0.25 --- <1.0 ·1.08 10,100 

Shaded cells indicate data that is suspect-low because of gas chromatograph lamp degradation. However, positive detections indicate the presence ofthe·coinpound in the sample. 

• = unable to quantify due to large 1,1,1-TCA peak. 
"A" 
"B" 

- carbon tetrachloride filter calibrated for .concentrations exceeding I 00 ·p/ni.v: 
= carbon tetra~hloride filter calib~ted f~r concentrations between I nnd 100 p/mv. 

CCl4 = carbon tetrachloride. 
DCM .. =_dichloromethane (methylene chloride). 
e '-' vnl~e cxceec)s calibration range. 
j = vahie iess thart practical quanti_tation limit 
HEIS- = Hanford Environmental Information.System. 
Innova = n trademark of Innova AirTech Insmiments NS, Balle.rup, Denmark. 
NA• = not analyzed, 

· NS · = not sampled. 
· p/nw ,,;, parts per million by vo!urile. 
. PCE . · = tetrachloroethylene . . 

Ph<itovac 10S Plus ·-= a trademark offhotovac,_ Inc., Waltham, Massachusetts. 
TCE · = trichlorocthylcnc. · · 
TCM = trichloroinethai,e (chloroform). 
1,1-DCA = l ,l-dichloroe,th11ne. 
1,1,1-TCA = l, l,l-trichlor6ethane. 
1,1,2-TCA = 1,1,2-trii:hloroethnne; 

' I 

22 



Table 4. Field-Screening Results for Calibration Standards. (2 Pages) 

Photovac 10S Gas Chromatograph Innova Multi-gas Analyzer . 

Analysis HEIS Analysis Analysis 
.. 

CCl4 Water I, 1- 1, 1, 1- TCE·. 1,1,2 
Type Number Date Time · DCM DCA '.fCM TCA cc1 •. .TCA 

PCE TCM Vapor 
(p/mv) (p/mv) (p/mv) (p/mv) (p/mv) "A" . "B" (p/mv) 

_(p/mv) (p/mv) (p/rrtv) (p/mv) (p/mv) (p/mv) 

Calibration 
B17TJ<8 I 0/_15/2003 15:05. 1.00 1.00 1.00 1.00 1.00 1.00 . i.00 · LOO NA 25.5 <1.0 .. NA 

Standard : 

Calibration 
BITI99 10/15/2003 15: 11 NA 0.97 0.99 0.97 . 0.94 1.00 . NA 1.05 NA 23.0 <l.O 10,100 

Check 

Calibration 
B17f99 10/15/2003 

.. 
NA. Check 

16:09 NA 0.98 • 0.96 0;95 . .0.97 1.01 NA 1.04 NA' NA NA 

Calibration · 
Bl7KT5 I 0/16/2003 · ~0:08 1.00 1.00 . 1.00 1.00 t.oo LOO 1.00 1.00 .NA. 25.5 <LO NA Standard -

Calibration 817KT4 10/16/2003 12:06 NA· 0.97 · 0.96 0.96 .0.96 l.03 NA l.10 NA 22.8 <1.0 9,500 Check 

Calibration B17KT4 10/16/2003 13:20 · NA 0.96 0.95 .0.95 • 0.87 1.03 · NA 1.10 · NA NA NA ·NA 
. Check 

Calibration B17KT4 10/16/2003 · 15:07 NA 0.95 0.92 0.90 0.86 . 1.02 NA . 1.13 NA NA NA NA Check . . 

Calibration 
B17KT4 10/16/2003 15:42 NA 0.93 0.94 0.95 0.87 1.02. · NA 1.07 NA NA· NA NA Check . 

Calibtation B17TC5 10/19/2003 13:19 1.00 1.00 1.00 I.00 1.00 . . 1.00 1.00 . 1.00 NA ·25.5 < 1.0 NA Standard 

Calibration .. 
Check 

B1TfC6 10/19/2003 13:39 NA . -0.94 0.87 0.82 0.95 . 0.94 NA 0.98 NA 23.2 <1.0 . 9,800 

Calibration B17TC6 10/19/2003 14:31 NA 0.91 0.86 0.86 0.95 0.94 NA 1.01 . NA NA NA NA Check 

Calibration 817TC6 10/19/2003 15:49 NA 0.87 • 0.83 0.80 0.87 · 0.97 NA 1,00 . NA NA NA NA .Check 

Calibration 
B17TF1 · I 0/20/2003 12:10 1.00 1.00 1.00 1.00 LOO 1.00 · 1.00 1.00 NA 25.5 < 1.0 NA Standard 

Calibration 
Bl7TF2 10/20/2003 12:22 NA 0.92 1.02 · ·1.02 0.99 1.05 NA 0.98 NA 23.1 .· <1.0 10,200 Check ... 
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Table 4. Field-Screening Results for -Calibration Standards. · (2 Pages) 

PhotovaclOS Gas Chromatograph Innova Multi-gas Analyzer 

Analysis REIS Analysis Analysis l, l- :1,1,1- 1,1,2 . PCE 
CCL. 

TCM 
Water 

Type -Number Date Time DCM · 
·DCA TCM TCA CCl4 TCE TCA Vapor 

(p/mv) (p/mv) (p/mv) · (p/mv) (p/mv) "A" "B" (p/mv) 
. (p/mv)- (p/mv) (p/mv) (p/mv) (p/mv) (p/mv) 

.Calibration 
BITTF2 10/20/2003 13:26 _NA . 0.85 0.88 0.86 0.82 0.98 · NA .0.97 NA NA - . NA .NA 

Check 
.. . , 

Calibration 
B1TTF2 10/20/2003 14:49 NA 0.80 0.78 0.80 . 0.76 0.96 NA 0.10 NA . NA . NA NA 

Check 

Calibration 
BlTfJO 10/21/2003 12:40 l.00 1.00 1.00 LOO 1.00 Loo l.00 1.00 200.0 25.5 <LO - NA 

Standard 

Calibration 
B17TJI 10/21/2003 12:49 NA 0.92 · 1.02 1.02 0.99 1.05 NA 0.98 · 198.0 24.1 <1.0 8,840 Check 

Calibration 
B17TJI 10/21/2003 15:00 NA 0.90 0.98 0.96 0.98 1.03 NA .· 0.96 NA NA NA NA Check . . 

Calibration 
B17TJ1 10/21/2003 17:07 NA 0.81 0.79 ._ 0.83 0.79 0.95 · NA 0.95 197 24.3 <1.0 9,000 Check 

Calibration 
B17V76 10/22/2003 I 1:59 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 NA 25.5 <1.0 NA -Staneard , 

Calibration 
B17V77 10/22/2003 12:14 NA 0.92 1.02 . 1.02 0.99 1.05 NA 0.98 NA 24.3 <l.O . 9,000 Check 

Calibration 
B17V77 -10/22/2003 13:09 NA 0.96 0.95 1.01 1.02 1.05- NA 1.02 NA . 24.3 <l.O 9,100 Check 

Calibration 
Bl8JV1 12/8/2003 10:25 NA NA NA NA NA NA NA NA NA ·zs.5 < 1.0 NA Standard .. • . 

Calibration 
B18JVI 12/8/2003 . . 10:25 NA .NA NA NA NA . NA NA NA NA 23.8 < 1.0 ·9,400 Check 

"A" . = carbon tctrnchlondc filter calibrated for concentrations exceedmg 100 p/mv. 
"8 " .;. carbon tetrnchloride filter calibrated for concentrations between I and 100 p/mv. 
CCI• . -= carbon tetrachloride. . 
DCM = dichloroineth11ne (methylene chloride). 
Y:lEIS = Hanford Environmental Information System. 

Iv Innova - n trademark of Innova AirTcch Instruments NS, Bnllcnrp, Denmark. 
~ NA = not analyzed. 

NS = nQt s11mpled. 

p/mv = parts per million by volume. 
PCE = tetrachloroethylene. . . . 
Photovnc lOS Plus = a trademark o(Photovnc, Inc., Waltham, Massachusetts . . 
TCE =·trichlorocthylenc; · · 

. TCM = trichloromethane (chloroform). 
l, 1-DCA = I, 1--dichloroethane. 
1,1,1-TCA = l,l,l•trichloroethane. 

-1, l ,2·TCA = l, l,2•trichloroethanc. 
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Table 5. Field-Screening Results for Blank Samples. 

Photovac I OS Gas Chromatograph . Innova Multi-gas Analyzer 

Quality HEIS Analysis Analysis l, 1- ·1,I,l- . l,I,2 CCL, Water 
Control Gas Number Oate · Time DCM; 

DCA 
TCM TCA 

CCl4 TCE 
TCA 

. PCE · TCM 
Vapor 

(p/mv) (p/mv) (p/mv) . (p/mv) (p/mv) "A" 11B" (p/mv) , · 
(p/mv) ·(p/mv) (p/mv) (p/mv) (p/mv) ·(p/mv) 

Certified 
Bl7KT7 10/15/2003 15:20 <0.10 <0.25. ,<0.20 · <0.15 <0.20 <0.10 <0.1 0 <o:2s NA <1.0 <1.0 7,760 

· clean Air 
. • 

Certified 
B17KT3 10/16/2003 12:15 <0.10 <0.25 . :<0.20 <O.i5 <0.20 <0.10 <0.10 <0.25 NA <1.0 <J.0 . 9,000 _ 

Clean Air .. 

Certified Bl1rC7 10/19/2003 13:46 <0.10 <0.25 <0.20 <0.15 <0.20 <0J0 · <0.10 <0.25 NA <1.0 <1.0 7,800 
Clean Air . 

·Certified 
· B17TF3., 10/20/2003 12:29 <0.10 .<0.25 <0.20 <0.15 <0.20 . <0.10 <0.10 <0.25 NA <1.0 <1.0 8,200 

Clean Air 

Certified 
Bl7TJ2 10/21/2003 12:57 <0.10 <0.25 <0.20 <0.15 <0.20 "<0.10 <0.10 <0.25 NA <l.O .<1.0 7,800 

Clean Air _. 

Certified 
Bl'.7V78 10/22/2003 12:21 <0.10 <0.25 <0.20 <0.15 <0.20· <6.10 · <0,.10 <0.25 NA <1.0 1.25 15,000 

Clean Air . 

Certified 
B18JVO 12/8/2003 10:19 NA NA NA NA NA NA NA NA . NA <1.0 <1.0 7,800 

Clean Air 
"A,, = carbon tetrachloride filter calibrated for concentrations exceeding l00 p/mv. PCE =-tetrachloroethylcnc. 

-."B" = carbori tetrachloriddilter calibrated for concentrations bctw¢en I and 100 p/mv. Photovac lOS Phis = a trademark of Photovitc, Inc., Waltham,.Massachusetts. 

CCl4 
DCM 
HEIS 
Jnnovn 
NA 

p/mv 

= carbon tetrachlorid~. TCE . . = trichloroethylene. . 

= dichloromethane (methylene chloride). · TCM = trichloromethane (chloroform); 

= Hanford Environmenta/1nformation Sy~tem. . . I, 1-DCA = 1, I ~dichlorocth!ffie . . 
= a trademark of Innovn AirTcch lnstrumcnl~ A/S, Ballerup, Denmark. • I, I, I •TCA = I, I; I-trichloroethane. 
= not analyzed. · 1, 1,2-TCA = 1, 1,2-trichlorocthane. 

= parts per million by volume. 
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