
377 ABW/EMR 

uEPARTMENT OF THE AIR FOI"'vE 
HEADQUARTERS 377TH AIR BASE WING (AFMC) 

2000 Wyoming Blvd SE 
Kirtland AFB NM 87117-5659 

Ms. Nancy Morlock, Environmental Engineer 
RCRA Permits Branch 
U.S. EPA Region 6 
1445 Ross Ave, Ste 1200 , 
Dallas TX 75202-2733 ~/' 

Dear Ms. Morlock 

8 December 1994 

Enclosed are two copies of the Draft Final RFI Reports for Stages 2B and 2D-l, with 
one copy of the appendices for each report. A disk copy, in MS Word, for each report is 
also enclosed. 

Please call me at (505) 846-2773/0053 if you have any questions. 

cc: 
NMED-HRMB (Mr. Pullen) 
AFCEE/ESR (Mr. Amold) (wo enc.) 
AFMC/CEVR (Mr. Waite) (wo enc.) 
B&R Env (Mssrs. Clark and Walter) (wo enc.) 

KAFB1549 

llllllllllllllllllllllllllllllllllllllllllllllllll 

Sincerely 

Chief, Restoration Branch 
Environmental Management Division 
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In addition the statistical calculations were determined from a limited set of data during
which time the preparation conditions were relatively constant. Consequently, the
statistical limits previously determined for indigenous metals are artificially narrow. The
laboratory has calculated new limits for aluminum using 53 data points obtained over a
period from 6/6/94 to 7/26/94. The average recovery for this set of data is 140.7% and
the 95% confidence internal is 79.1% to 202.3%. These limits will be used for aluminum
on future analyses of ERA lot 219 LCS material.

Finally, since aluminum is an indigenous metal to most soils and the preparation yields
highly variable results, the results for this metal should only be considered as approximate
or estimate values.
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GASOLINE RANGE ORGANICS

1) Gasoline range organics analyses (GRO) were conducted by purging 5 mL of water or
5 grams of soil with an inert gas. The purged contaminants were trapped and thermally
desorbed onto a 105 meter 502.2 chromatography column installed in a Varian 3700 gas
chromatograph. The gas chromatograph was equipped with a flame ionization detector.

2) A 5-point calibration was performed for GRO using a sample of regular unleaded
gasoline. For each level of calibration, the areas observed for the peaks were summed.
The sum of the peaks eluting between the retention times of 2-methylpentane and
1,2,4-trimethylbenzene from each calibration level was plotted against the concentration
(pg/mL). ff the correlation coefficient (r) >0.995 or the determination coefficient (R:)
>0.990, the calibration is linear. Reasonable quadratic curves may be used when the
calibration is not linear. Sample concentrations were determined from the plot labelled
"GASOLINE" by comparing the total area observed for component peaks elufing between
the retention times of 2-methylpentane and 1,2,4-trimethylbenzene to the corresponding
concentration (amount) in _g/L or gg/Kg. The surrogate standard, a,a,a-trifluorotoluene,
elutes within the GRO window. Its area is subtracted from the total area observed.

3) None of the surrogate recovery calculations were corrected for percent moisture.

4) Percent moistures were not determined for soil blanks or soil LCS/LCSDs. No blank or
LCSFLCSD data were corrected for percent moisture.

5) Equipment blanks were analyzed as soils with the permission of the NUS project
manager.
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DIESEL RANGE ORGANICS

1) Diesel range organics (DRO) analyses were conducted by extracting 1 liter of water or
30 grams of soil with methylene chloride. The extracts were concentrated to 1 mL and
analyzed by gas chromatography. A Hewlett-Packard 5890 gas chromatograph fitted with
a 30 meter, 0.53 mm ID (megabore) RTX-5 capillary column and equipped with a flame
ionization detector was used to complete the analyses.

2) A 5-point calibration was performed for DRO using a 10-component synthetic standard
mix. For each level of calibration, the areas observed for the peaks were summed. The
sum of the peaks from each calibration level was plotted against the concentration
(pg/mL). If the correlation coefficient (r) >0.995 or the determination coefficient (R2)
>0.990, the calibration is linear. Reasonable quadratic curves may be used when the
calibration is not linear. Sample concentrations were determined from the plot labelled
"DRO" by comparing the total area observed for component peaks eluting between the
retention times of decane and octacosane to the corresponding concentration (amount) in
pg/mL. This value is then corrected for extract volume, the volume or weight of sample
extracted and the dilution factor (if any). The surrogate standard, n-pentacosane, elutes
within the DRO wSndow. Its area is subtracted from the total area observed.

3) Sample concentrations were calculated using the foLlowing formulas:

For Soils:

A *B *DF,
DRO (j.Lg/Kg) -

C

Wbem:

A = the concentration read from the curve in pg/mL. -.-
B = the final volume of the extract in mL.

C = the weight of the sample extracted in kilograms.
DF = the dilution factor.
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For Waters:

A *B *DF,
DRO _ /L) - C

Where:

A = the concentration read from the curve in pg/mL.
B = the final volume of the extract in mL.

C = the volume of sample extracted in liters.
DF = the dilution factor.

4) Percent moistures were not determined for soil blanks or soil LCS/LCSDs. No blank or
LCS/LCSD data were corrected far percent moisture.

5) None of the surrogate recovery calculations were corrected for percent moisture.
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GASOLINE RANGE ORGANICS

1) Gasoline range organics analyses (GRO) were conducted by purging 5 mL of water or 5
grams of soil with an inert gas. The purged contaminants were trapped and thermally
desorbed onto a 105 meter 502.2 chromatography column installed in a Varian 3700 gas

chromatograph. The gas chromatograph was equipped with a flame ionization detector.

2) A 5-point calibration was performed for GRO using a sample of regular unleaded
gasoline. For each level of calibration, the areas observed for the peaks were summed.
The sum of the peaks eluting between the retention times of 2-methylpentane and
1,2,4-trimethylbenzene from each calibration level was plotted against the concentration
(pg/mL). ff the correlation coefficient (r) >0.995 or the determination coefficient (Rz)
>0.990, the calibration is linear. Reasonable quadratic curves may be used when the
calibration is not linear. Sample concentrations were determined from the plot labelled
"GASOLINE" by comparing the total area observed for component peaks elufing between
the retention times of 2-methylpentane and 1,2,4-wimethylbenzene to the corresponding
concentration (amount) in pg/L or lag/Kg. The surrogate standard a,a,a-trifluorotoluene,
elutes within the GRO window. Its area is subtracted from the total area observed.

3) The equipment blanks were waters, but they were analyzed as soils. Permission to do this
was granted by the project manager, so long as the results were reported in water units.

4) The surrogate recovery calculations were not corrected for percent moisture.

5) No blank or LCS/LCSD percent moistures were determined.
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SEMIVOLATILES

I) The samples in this package were analyzed by protocols to meet the requirements of the
Air Force IRP/AFCEE as defined in "Handbook to Support the Installation Restoration
Program (IR.P) Statements of Work," May, 1991. These requirements are defined in the
Sampling and Analysis Plan (SAP) as modified by any subsequent revisions.

2) The LCS/LCSD pair data were tabulated and reported as if they were MS/MSD. Each
LCS/LCSD pair was given the name of the associated blank followed by either the MS
(LCS) or MSD (LCSD) sutYtx. For example, water blank SBLKGA is associated with
SBLKGAMS (LCS) and SBLKGAMSD (LCSD).

3) Internal standard areas are reported for all sample analyses, but corrective action is
required only if internal standard areas for a continuing calibration do not meet criteria
as specified in the SW-846 methods.

4) The following surrogate failures were noted.

SBLKGA 2-Fluorobipheay! 101 28-92

EB265062894 2-Fluorobiphenyl 103 28-92

The high surrogate recoveries were probably due to improvements made in the analytical
technique (frequent column cutting and changing of inje.xrtionport lines). The observed
surrogate recovery failure should have no adverse effect on the data.

5) The following compounds did not meet the 20.5% RSD criteria established for initial
calibrations for the AFCEE protocol.

iiti,    iiiiii !i!,ii
GCMSG / 7-22-94 / 11:02 Benzo(k)fluoranthene 23.3

The initial calibration is valid, since up to 4 non-CCCs may exceed the %RSD criteria.
,I
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6) The following compounds did not rrr,,et the 25% D criteria established for continuing
calibrations for the AFCEE protocol:

i : :::i:!:i:i::!:i]::!:::i_i_!:!_i:i:!_:i_!_!_i_!_!_!_{_i_!_i_i_i_:!_?_{:!:!_!_!_!_!_!:_!_?i_!_!_!i:...__S_!?i:_:_:::::::::::::::::::::::::::::::::::::::::::::::::::::::::_:_:_:!_!_!_!_!:_?E!_:_:?.`.;!_!:_?{_{_!_!_!_:_7-_',2:_

GCMSG / 7-14-94 / 08:14 Hexachlorobutadiene -26.8

GCMSG / 7-18-94 / 15:26 Hexachlorobutadiene -27.9

No hexachlorobutadiene was detected in any of the samples analyzed for this package.
See NC/CA SA-0-94-000132 and SA-0-94-000135.

7) Lot #LA41854 of LCS/I.,CSD spiking solution obtained from Supelco, Inc. included
several target analytes which were prepared in the cocktail at a concentration other than
100 _g/mL. For those compounds whose concentrations were determined to be different
than 100 + 5 pg/mL, their concentrations were corrected and the correctedconcentrations
were used to determine LCS/LCSD and MS/MSD recoveries.

8) Percent moistures were not determined for soil blanks and LCS's. The percent moisture
field on the form l s for these samples were left blank.

9) A 20x dilution was performed for 265-01-0406 (1'277986). This was necessary because
the undiluted analysis resulted in the IS and surrogate responses being masked by the
complexity of the matrix.
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1) The samples in this data package were analyzed by protocols that are to meet the
requirements of "Handbook to Support the Installation Restoration Program (IRP)
Statements of Work", May 1991 and any project-specific requirements. The requirements
for analysis and reporting are specified in the laboratory quality assurance plan for
AFCEE as modified by the Sampling and Analysis Plan.

2) CLP reporting forms were used even though CLP protocols are not required for the
analyses. Data qualifiers, as specified in the table immediately following the Cover Page,
are used on the reporting forms according to CLP requirements; although these
requirements may not be specific to AFCEE reporting procedures.

3) The "date received" that appears on Form ls is actually the date of sample collection.

4) AFCEE protocol requires duplicate laboratory control standards (LCS/LCSD) as a means
of obtaining precision and accuracy on each batch. Therefore, the following CLP
reporting forms were used to report LCS/LCSD.

• Form 6 (one each) for RPDs for MS/MSD and LCS/LCSD.

• Form 7 (two) for recoveries for LCS/LCSD.

5) The NUS Laboratory has re_ntly revised the ICP and graphite furnace standard operating
procedures in which a detection limit standard is no longer analyzed as a sample in each
analysis run. Consequently, this data is not available on Form 2 (part 2). Alternatively,
an additional low level PQL standard is used in the calibration of each instnm_nt. The

PQL standard is a requirement of the latest version of the Air Force IRP Handbogk
(September 1993). As with the detection limit standard used previously, the PQL
calibration standard must be discernible from the blank.

6) Times of analysis for instruments that do not provide this information (MAS50B) are
estimated on Form 14 (Analytical Run Log).

7) Analyte field size restrictions resulted in Molybdenum being mancated to "Molybdenu"
on the reporting forms.
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8) A quality control sample (MS/MSD) was not designated for the soil samples in this SDG.
However, the soils were batched with other AFCEE samples from which a QC sample
was prepared. QC data on sample 257-02-0307 (NUS sample P278053) is available in
SDG ST257 for use of data qualifier and evaluation of results in this package.

9) An elevated detection limit for thallium, above 3 times the AFCEE maximum allowable
quantitation limit, is reported on sample 265-01-0406 INUS sample P277986) due to
matrix effects. The sample was analyzed at lesser dilutions which would have yielded
a lower detection limit but unacceptable thallium results were observed.
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1) The samples in this data package were analyzed by protocols that are to meet the
requirements of "Handbook to Support the Installation Restoration Program (IRP)
Statements of Work", May 1991 and any project-specific requirements. The requirements
for analysis and reporting are specified in the laboratory quality assurance plan for
AFCEE as modified by the Sampling and Analysis Plan.

2) CLP reporting forms were used even though CLP protocols are not required for the
analyses. Data qualifiers, as specified in the table immediately following the Cover Page,
are used on the reporting forms according to CLP requirements; although these
requirements may not be specific to AFCEE reporting procedures.

3) The "date received" that appears on Form ls is actually the date of sample collection.

4) AFCEE protocol requires duplicate laboratory control standards (LCSFt.,CSD) as a means
of obtaining precision and accuracy on each batch. In addition, MS[MSD are required
instead of duplicate/matrix spikes. Therefore, the following CLP reporting forms were
used to report LCS/LCSD and MS/MSD data.

• Two separate Form 5-As for recoveries for matrix spike and matrix spike
duplicate.

• Form 6 (one each) for RPDs for MS/MSD and LCS/LCSD.

• Form 7 (two) for recoveries for LCS/LCSD.

5) The NUS Laboratory has recently revised the ICP and graphite furnace standard operating
procedures in which a detection limit (CRDL) standard is no longer analyzed as a sample
in each analysis run. Consequently this data is not available on Form 2 (part 2).
Alternatively, an additional low level PQL standard is used in the calibration of each
instrument. The PQL standard is a requirement of the latest version of the Air Force IRP
Handbook (September 1993). As with the detection limit standard used previously, the
PQL calibration standard must be discernible from the blank.

6) Times of analysis for instruments that do not provide this information ('MAS50B) are
estima_:l on Form 14 (Analytical Run Log).
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7) Analyte field size restrictions resulted in Molybdenum being truncated to "Molybdenu"
on the reporting forms.

8) A Quality Control Sample (matrix spike/matrix spike duplicate) was not designated for
this SDG, therefore data qualifiers and QC Forms V and VI for samples do not appear
in the package. However, the soils in this SDG were batched with other AFCEE samples
from which a QC sample was prepared. QC data on sample 267-01-0408 (NUS sample
P277804) is available in SDG ST 267 for use of data qualifiers and evaluation of results
on soils in this package.

9) The solid LCS/LCSD associated with preparation batch 27066 yielded aluminum results
outside the laboratory established, statistically-based control limits of 125% to 179%
recovery. Aluminum recoveries on the LCS/LCSD were 117.5% and 118.4%. Although,
on the surface of it, these recoveries appear to be quite good (approximately 100%), they
are substantially different than the laboratory's previously determined average for
aluminum of -150%. Consequently, the samples were reprepared in batch 27315.
Reanalyses of batch 27315 on 07/13/94 also yielded low recoveries on the LCS/LCSD
(76.9% and 75.7%) for aluminum. Thus the batch was reprepared a third time in batch
27416. This batch was analyzed by ICP on 07/15/94 (data in package) and it also yielded
poor A1 recoveries (74.6% and 71.6%). Eventually, the laboratory discovered that the
preparation conditions greatly affect the LCS recovery for aluminum and the original data
for batch 27066 were accepted for the following reasons.

Unlike most of the other elear_nts which are spiked onto the LCS by the manufacturer,

aluminum is an indigenous metal of the solid control material. The acid digesfign
performed on solids (soils, LCS, etc.) is not a total dissolution procedure. Rather the
digestion is only a partial dissolution and solid residues always remain after digestion
which must be filtered off. These residues are nothing more than indigenous metals
which continue to dissolved into solution with continued heating. They will also dissolve

more w!.'thgrea.ter digestion.temperature. Consequently, the concentration of indigenous
metals tn the digesta_e_nA_utxm _tuarafi____tio_nconditions..Since the
acid digestion--(SW--8-46Method 3050 Section 7.2 and 7.4) allows for variable conditions
(especially digestion time), the concentration of indigenous metals, namely aluminum, has
varied _eatly.
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In addition the statistical calculations were determined from a limited set of data during
which time the preparation conditions were relatively constant. Consequently, the
statistical limits previously determined for indigenous metals are artificially narrow. The
laboratory has calculated new limits for aluminum using 53 data points obtained over a
period from 6/6/94 to 7/26/94. The average recovery for this set of data is 140.7% and
the 95% confidence interval is 79.1% to 202.3%. These limits will be used for aluminum
on future analyses of ERA Lot-29-1"LCS materiaL

d4f

Finally, since aluminum is an indigenous metal to most soils and the preparation yields
highly variable results, the results for this metal should only be considered as approximate
or estimate values anyhow.

10) Silver yielded a 128% recovery in the aqueous LCS/LCSD from preparation batch 27082.
Although the laboratory has observed that silver consistently fields a positive bias in the
aqueous LCS, it is not observed in the associated aqueous samples. Both samples in this
SDG yielded silver results below the laboratory's reporting limit (0.01 mg/L) and below
the maximum allowable quantitation limit specified in the AFCEE project plan.
Consequently, the silver data were accepted.
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DIESEL RANGE ORGANICS

1) Diesel range organics (DRO) analyses were conducted by extracting 1 liter of water or
30 grams of soil with methylene chloride. The extracts were concentrated to 1 mL and

analyzed by gas chromatography. A Hewlett-Packard 5890 gas chromatograph fitted with
a 30 meter, 0.53 mm ID (megabore) RTX-5 capillary column and equipped with a flame
ionization detector was used to complete the analyses.

2) A 5-point calibration was performed for DRO using a 10-component synthetic standard
mix. For each level of calibration, the areas observed for the peaks were summed. The
sum of the peaks from each calibration level was plotted against the concentration
(_g/mL). If the correlation coefficient (r) >0.995 or the determination coefficient CR2)
>0.990, the calibration is linear. Reasonable quadratic curves may be used when the
calibration is not linear. Sample concentrations were determined from the plot labelled
"DRO" by comparing the total area observed for component peaks eluting between the
retention times of decane and octacosane to the corresponding concentration (amount) in
pg/mL. TrLisvalue is then corrected for extract volume, the volume or weight of sample
extracted and the dilution factor (if any). The surrogate standard, n-pentacosane, elutes
within the DRO window. Its area is subtracted from the total area observed.

3) Sample concentrations were calculated using the following formulas:

For Soils:

A *B *DF,
DRO (pg /Kg) -

C

Whem:

A = the concentration read from the curve in pg/mL. -,-
B = the final volume of the extract in mL.

C = the weight of the sample extracted in kilograms.
DF = the dilution factor.
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For Waters:

A *B *DF,DRO /L) -
C

Where:

A = the concentration read from the curve in lag/mL.
B = the final volume of the extract in mL.

C = the volume of sample extracted in liters.
DF = the dilution factor.

4) None of the surrogate recoveries were corrected for percent moisture.

5) Percent moistures were not determined for soil blanks or soil LCSFLCSDs. No blank or
LCS/LCSD data were corrected for percent moisture.
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GASOLINE RANGE ORGANICS

1) Gasoline range organics analyses (GRO) were conducted by purging 5 mL of water or 5
grams of soil with an inert gas. The purged contaminants were trapped and thermally
desorbed onto a 105 meter 502.2 chromatography column installed in a Varian 3700 gas
chromatograph. The gas chromatograph was equipped with a flame ionization detector.

2) A 5-point calibration was performed for GRO using a sample of regular unleaded
gasoline. For each level of calibration, the areas observed for the peaks were summed.
The sum of the peaks eluting between the retention times of 2-methylpentane and
1,2,4-wimethylbenzene from each calibration level was plotted against the concentration
(pg/mL). If the correlation coefficient (r) >0.995 or the determination coefficient (R_)
>0.990, the calibration is linear. Reasonable quadratic curves may be used when the
calibration is not linear. Sample concentrations were determined from the plot labelled
"GASOLI2qE" by comparing the total area observed for component peaks eluting between
the retention times of 2-methylpentane and 1,2,4-trimethylbenzene to the corresponding
concentration (amount) in tag/L or lag/Kg. The surrogate standard, a,a,a-trifluorotoluene,
elutes within the GRO window. Its area is subtracted from the total area observed.

3) For samples analyzed on GC #8610, the surrogate used was bromofluorobenzene (BFB)
at a concentration of 64.8 lag.&g.
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CASE COMMENTS
AIR FORCE CENTER FOR

ENVIRONMENTAL EXCELLENCE (AFCEE)
KIRTLAND AIR FORCE BASE

CASE ID: KRT2B
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SEMIVOLATILES

1) The samples in this package were analyzed by protocols to meet the requirements of the
Air Force IRP/AFCEE as defined in "Handbook to Support the Installation Restoration
Program (IRP) Statements of Work," May, 1991. These requirements are defined in the
Sampling and Analysis Plan (SAP) as modified by any subsequent revisions.

2) The LCS/LCSD pair data were tabulated and reported as ff they were MS/MSD. Each
LCS/LCSD pair was given the name of the associated blank followed by either the MS
(LCS) or MSD (LCSD) suffix. For example, water blank SBLKGZ is associated with
SBLKGZMS (LCS) and SBLKGZMSD (LCSD).

3) Internal standard areas are reported for all sample analyses, but corrective action is
required only if internal standard areas for a continuing calibration do not n'w_,etcriteria
as specified in the SW-846 methods.

4) No surrogate failures were noted.

5) The foLlow4ngcompounds did not meet the 25% D established for continuing calibrations
for the AFCEE protocol:

[ GCMSG/7-14--94/0814 ] Hexachlorobutadien¢ [ -26.8

Up to 4 non-CCC compounds may exceed the 25% D criteria, provided their RRFs are
_>0.010. This continuing calibration is valid.

6) Lot #LA41854 of LCS/LCSD spiking solution obtained from Supelco, Inc. included
several target analytes which were prepared in the cocktail at a concentration other than
100 Fag/mL. For those compounds whose concentrations were determined to be different
than 100 + 5 pg/mL, their concentrations were corrected and the corrected concentrations
were used to determine LCS/LCSD and MS/MSD recoveries.

7) Percent moistures were not determined for soil blanks and LCS's. The percent moisture
field on the form ls for these samples were left blank.,ib
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DIESEL RANGE ORGANICS

1) Diesel range organics (DRO) analyses were conducted by extracting 1 liter of water or
30 grams of soil with methylene chloride. The extracts were concentrated to 1 mL and
analyzed by gas chromatography. A Hewlett-Packard 5890 gas chromatograph fitted with
a 30 meter, 0.53 mm I13 (megabore) RTX-5 capillary column and equipped with a flame
ionization detector was used to complete the analyses.

2) A 5-point calibration was performed for DRO using a 10-component synthetic standard
mix. For each level of calibration, the areas observed for the peaks were summed. The
sum of the peaks from each calibration level was plotted against the concentration
(pg/mL). If the correlation coefficient (r) >0.995 or the determination coefficient (R2)
>0.990, the calibration is linear. Reasonable quadratic curves may be used when the
calibration is not linear. Sample concentrations were determined from the plot labelled
"DRO" by comparing the total area observed for component peaks eluting between the
retention times of decane and octacosane to the corresponding concentration (amount) in

pg/mL. This value is then corrected for extract volume, the volume or weight of sample
extracted and the dilution factor (if any). The surrogate standard, n-pentacosane, elutes
within the DRO window. Its area is subtracted from the total area observed.

3) Sample concentrations were calculated using the following formulas:

For Soils:

A *B *DE,
DRO _ IKg) - C

Where:
A = the concentration read from the curve in pg/mL.
B = the final volume of the extract in mL.

C = the weight of the sample extracted in kilograms.
DF = the dilution factor.



AIR FORCE IRP
AIR FORCE CENTER FOR

ENVIRONMENTAL EXCELLENCE (AFCEE)
KIRTLAND AIR FORCE BASE
CASE ID: KRT2B
SDG: ST267
DIESEL RANGE ORGANICS DATA PACKAGE
PAGE 2

For Waters:

DRO (lag/L) = A*B,DF,
C

Where:

A = the concentration re_ _ from the cu/'ve i.n _ag/mL.
B = the final volume c5 _ extract in mL.

C = the volume of sample extracted in liters.
DF = the dilution factor.

4) None of the surrogate recoveries were corrected for percent moisture.

5) Percent moistures were not determined for soil blanks or soil LCS/LCSDs. No blank or
LCS/LCSD data were corrected for percent moisture.
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CASE COMMENTS
AIR FORCE CENTER FOR

ENVIRONMENTAL EXCELLENCE (AFCEE)
KIRTLAND AIR FORCE BASE

CASE 113: KRT2B
SDG: ST267

SEMIVOLATILES

1) The samples in this package were analyzed by protocols to meet the requirements of the
Air Force IRP/AFCEE as defined in "Handbook to Support the Installation Restoration

Program (IRP) Statements of Work," May, 1991. These requirements are defined in the

Sampling and Analysis Plan (SAP) as modified by any subsequent revisions.

2) The LCS/LCSD pair data were tabulated and reported as if they were MS/MSD. Each

LCS/LCSD pair was given the name of the associated blank followed by either the MS
CLCS) or MSD (LCSD) SUff'LX. For example, soil blank SBLKGF is associated with
SBLKGFMS (LCS) and SBLKGFMSD (LCSD).

3) Internal standard areas are reported for all sample analyses, but corrective action is

required only if internal standard areas for a continuing calibration do not meet criteria

as specified in the SW-846 methods.

4) The following surrogate failures were noted.

:i;:.;_;.;'" 1"::":':::-:: :: : :" : " " =======================": :::::::::::::::::::::::::::::: ":'!:::': ::-.::; :::: .';; :::::::::::::::::::::::::::::::::::::::

P277936 EB267062794 7-14-94 / GCMSG 2-Fluorobipheayl 93 28-92
09:39

SBLKGF SBLKGF 7-16-94 / GCMSG Nitrobeaze:w¢_ 94 54-85
08:25 2-Fluorubiphcnyl 94 50-86

SBLKGF SBLKGFMS 7-16-94 / C,-CMSG Nitrobenzelw._ 95 54-85
MS O9:.O6 2-Fluorob_yl 99 50-86

SBLKGF SBLKGFMSD 7-16-94 / GCMSG Nitro_ 92 54-85
MSD 09:.47 2-Fluox_iphenyl 94 50-86

1>277804 267010408 7-16-94 / GCMSG Ni_-4s 94 54-85
13:54 2-Fluor_ipheayl 100 50-86

Terpheayl-du 117 32-112

P277804MS 267010408MS 7-16-94 / GCMSG Nitrobeazea¢._ 94 54-85
14:35 2-FluotObipheayl 102 50-86
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]!ii_i_iii_il !!:i!!i_i_p_]_i.iii:i_ili___:iii:[iii__t_iT!_,_i_i___......_........... . .> ...::.:-...:.:::..: :.: :::::::::::::::::::::::::::::::::::: ::.:_.:::;:_:::::.::.-.-'-:i:i_::_r:::_:._.':.-._'..,_y-'_.__', - "."-:!,- :::::-". " :, _-_..:_¢:._.:-::::.:,,:::
::::::::::::::::::::::::::::::::::::::::::::::::::_.... • :::. -_,,_._'_:.,:_::_:_:.::>.::::_ ::::::::::::::::::::::::::::::::::::::: .-,_

1:'277804 267010408 7-16-94 / GCMSG Phenoi-d_ 101 48-97
MSD MSD 15:17 Nitrobe,nzeme-_ 100 54--85

2-Fluorobiphenyl 109 50-86

P277805 267010911 7-16-94 / GCMSG Niu-obeazcac-_ 99 54-85
15:58 2-Fluorobipheayl 101 50-86

Terphenyl-dt4 117 32-112

P277806 267020406 %16-94 / GCMSG Nitrobeazeac-d5 95 54-85
16:39 2-Fluorobipheayl 96 50-86

P277807 267020911 7-16-94 / GCMSG Nitrobcnzcae-d_ 100 54-85
17:20 2-Fluorobiphcnyl 102 50-86

The high surrogate recoveries were probably due to improvements made in the analytical
technique (more frequent column cutting and changing of injection port liners). The
observed surrogate recovery failures should have no adverse effect on the data.

5) The following compounds did not meet the 20.5% RSD criteria established for initial
calibrations for the AFCEE protocol.

:::--_-_i._i.:,_:_:i:i:i_.,_::._............''_-_'_:_._:_..'":_!:i:_:_i-_i:i_:"--_i_i_:_._'--_>_"':::_*_"-:....... ':" :__:_::::i_":_ ''>:..............'

I[ GCMSG/7-06-94/15:I7 2,4-Dinitrophcnol I 24.8 I

No effect upon the results for this compound is expected. It was not detected in any
samples other than LCS/LCSDs and MS/MSDs in this data package.

6) The following compounds did not meet the 25% D criteria established for continuing
calibrations for the AFCEE protocol:
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GCMSG / 7-14-94 / 08:14 Hexachlorobutadiene -26.8

GCMSG / 7-18-94 / 15:26 Hexachlorobutadiene -27.9

No effect upon the results for this compound is expected. It was not detected in any
samples other than LCS/LCSDs and MS/MSDs in this data package.

7) Lot #LA41854 of LCS/LCSD spiking solution obtained from Supelco, Inc. included
several target analytes which were prepared in the cocktail at a concentration other than
100 tag/mL. For those compounds whose concentrations were determined to be different
than 100 + 5 pg/mL, their concentrations were corrected and the corrected concentrations
were used to determine LCS/LCSD and MS/qVISDrecoveries.

8) Percent moistures were not determined for soil blanks and LCS's. The percent moisture
field on the form l s for these samples were left blank.
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1) The samples in this data package were analyzed by protocols that are to meet the
requirements of "Handbook to Support the Installation Restoration Program (IRP)
Statements of Work", May 1991 and any project-specific requirements. The requirements
for analysis and reporting are specified in the laboratory quality assurance plan for
AFCEE as modified by the Sampling and Analysis Plan.

2) CLP reporting forms were used even though CLP protocols are not required for the
analyses. Data qualifiers, as specified in the table immediately following the Cover Page,
are used on the reporting forms according to CLP requirements; although these
requirements may not be specific to AFCEE reporting procedures.

3) The "date received" that appears on Form ls is actually the date of sample collection.

4) AFCEE protocol requires duplicate laboratory control standards (LCS/LCSD) as a means
of obtaining precision and accuracy on each batch. Therefore, the following CLP
reporting forms were used to report LCS/LCSD.

• Form 6 (one each) for RPDs for MS/MSD and LCS/LCSD.

• Form 7 (two) for recoveries for LCS/LCSD.

5) The NUS Laboratory has recently revised the ICP and graphite furnace standard operating
procedures in which a detection limit standard is no longer analyzed as a sample in each
analysis run. Consequently, this data is not available on Form 2 (,part 2). Alternatively,
an additional low level PQL standard is used in the calibration of each instrument The
PQL standard is a requirement of the latest version of the Air Force IRP Handbook
(September 1993). As with the detection limit standard used previously, the PQL
calibration standard must be discernible from the blank.

6) Times of analysis for instruments that do not provide this information (MAS50B) are
estimated on Form 14 (Analytical Run Log).

7) Analyte field size restrictions resulted in Molybdenum being truncated to "Molybdenu"
on the reporting forms.
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8) Sample EB-267-062794 (NUS sample P277936) was inadvertently analyzed for mercury
past the holding time of thirteen days.
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GASOLINE RANGE ORGANICS

1) Gasoline range organics analyses (GRO) were conducted by purging 5 mL of water or 5
grams of soil with an inert gas. The purged contaminants were trapped and thermally
desorbed onto a 105 meter 502.2 chromatography column installed in a Varian 3700 gas
chromatograph. The gas chromatograph was equipped with a flame ionization detector.

2) A 5-point calibration was performed for GRO using a sample of regular unleaded
gasoline. For each level of calibration, the areas observed for the peaks were summed.
The sum of the peaks eluting between the retention times of 2-methylpentane and
1,2,4-trimethylbenzene from each calibration level was plotted against the concentration
(lag/mL). If the correlation coefficient (r) >0.995 or the determination coefficient (R_)
>0.990, the calibration is linear. Reasonable quadratic curves may be used when the
calibration is not linear. Sample concentrations were determined from the plot labelled
"GASOLINE" by comparing the total area observed for component peaks eluting between
the retention times of 2-methylpentane and 1,2,4-trimethylbenzene to the corresponding
concentration (amount) in lag/L or lag/Kg. The surrogate standard, a,a,a-trifluorotoluene,
elutes within the GRO window. Its area is subtracted from the total area observed.

3) None of the surrogate recovery calculations were corrected for percent moisture.

4) Percent moistures were not determined for soil blanks or soil LCS/LCSDs. No blank or
LCS/LCSD data were corrected for percent moisture.

5) The surrogate used for those samples analyzed on the 8610 GC was bromofluorobenzene
(BFB).

6) Due to software limitations the following sample identifications were mmcated.

Current ID NUS# Truncated ID

EB267062794 P277936 267062794
EB267062794MS P277936MS 267062794MS
EB267062794MSD P277936MSD 267062794MSD

7) Equipment blanks were analyzed as soils with the permission of the NUS project
manager.
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I. OVERVIEW

On May 10, 1994 Enseco-Rocky Mountain Analytical Laboratory received 2

aqueous and 13 soil samples from NUS Laboratory.

This report presents the analytical results as well as supporting

information to aid in the evaluation and interpretation of the data and is

arranged in the following order:

I. Overview

II. Sample Description Information/Analytical Test Requests

Ill. Analytical Results

IV. Quality Control Report

_GC/MSVolatiles

All samples in this project were associated with 035344-O011MS/SD.

Samples 035344-0001, 0002, 0010, 0012, and 0013 were associated with the DCS

20MAY94-N. Samples 035344-0003 through 0009, 00110011MS, and O011SD were

assoicated with the DCS 19MAY94-N.

The analysis of samples 035344-O011MS/SD showed percent recoveries outside

QC limits for acetone, carbon disulfide, 1,2-dichloropropane, styrene, 1,1,2-

trichloroethane, and vinyl acetate. The above compounds were not detected

above the reporting limit in any associated samples.

Standard analytical protocols were followed in the analysis of the samples

and no problems were encountered or anomalies observed. All laboratory QC

samples analyzed in conjunction with the samples in this project were within

established control limits.



GC Volatiles

All samples in this project were associated with 035344-O011MS/SD.

Samples 035344-0001 and 0002 were associated with the DCS 17MAY94-6A. Samples

035344-0003 through 0013, O011MS, and O011SD were associated with the DCS

12MAY94-6K.

Standard analytical protocols were followed in the analysis of the samples

and no problems were encountered or anomalies observed. All laboratory QC

samples analyzed in conjunction with the samples in this project were within

established control limits.



I. OVERVIEW

On May 18, 1994 Enseco-Rocky Mountain Analytical Laboratory received 2

aqueous and 13 soil samples from NUS Laboratory.

This report presents the analytical results as well as supporting

information to aid in the evaluation and interpretation of the data and is

arranged in the following order:

I. Overview

II. Sample Description Information/Analytical Test Requests

Ill. Analytical Results

IV. Quality Control Report

GC/MS

All samples in this project were associated with samples 035517-O013MS/SD.

Samples 035517-0001, 0002, 0013, 0013MS and 0013SD were associated with the

DCS 25MAY94-N. Samples 035517-0003, 0006 and 0008 through 0012 were

associated with the DCS 06JUN94-J. Samples 035517-0004, 0005 and 0007 were

associated with the DCS 27MAY94-N. Samples 035517-0004RA, O005RA, and O007RA

were associated with DCS 06JUN94-J.

The analysis of samples 035517-O013MS/SD showed percent recoveries for

chloroethane, acetone, carbon disulfide, trans-1,3-dichloropropane, cis-1,2-

dichloroethene and vinyl acetate outside QC limits. With the exception of

acetone, above compounds were not detected above the reporting limit in any

associated samples.

Acetone was detected above the reporting limit in samples 035517-0001,

0002, and 0013.

The DCS associated to samples 035517-0003, 0006 and 0008 through 0012

(DCS26MAY94-N) showed percent recoveries for acetone outside QC limits.

Acetone was detected above the reporting limit in samples 035517-0008,

0009 and 0012.



_ _FLS_O

Samples 03317-0004, 0005 and 0007 were reanalyzed outside analytical

holding times due to bromomethane being detected in both the associated method

blank and samples. Reanalysis was performed and bromomethane was not detected

in the samples or method blank, both sets of data were provided.

With the exceptions as mentioned above, standard analytical protocols were

followed in the analysis of the samples and no problems were encountered or

anomalies observed. All laboratory QC samples analyzed in conjunction with

the samples in this project were within established control limits.

GC Volatiles

All samples in this project were associated with samples 035517-0013MS/SD.

Samples 035517-0001 and 0002 were associated with the DCS 24MAY94-6K. Samples

035517-0003 through 0013, 0013MS and 0013SD were associated with the DCS

24MAY94-A.

Standard analytical protocols were followed in the analysis of the samples

and no problems were encountered or anomalies observed. All laboratory QC

samples analyzed in conjunction with the samples in this project were within

established control limits.



I. OVERVIEW

On May 20, ]994 Enseco-Rocky Mountain Analytical Laboratory received 3

aqueous and 11 soil samples from NUS Laboratory.

This report presents the analytical results as well as supporting

information to aid in the evaluation and interpretation of the data and is

arranged in the following order:

I. Overview

II. Sample Description Information/Analytical Test Requests

III. Analytical Results

IV. Quality Control Report

G__JMS

All samples in this project were associated with samples 035581-O010MS/SD.

Samples 035581-0001, 0002, 0008, and 0012 were associated with the DCS

02JUN94-J. Samples 035581-0003, 0005 through 0007, 0009 through 0011, O010MS

and O010SD were associated with the DCS 01Jun94-N.

The analysis of samples 035581-O010MS/SD showed percent recoveries for

acetone and vinyl acetate outside QC limits. With the exception of acetone,

above compounds were not detected above the reporting limit in any associated

samples.

Acetone was detected above the reporting limit in samples 035581-0007 and

0009.

The DCS associated to samples 035581-0007 and 0009 (DCSOIJUN94-N) showed

percent recoveries for acetone outside QC limits.
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With the exceptions as mentioned above, standard analytical protocols were

followed in the analysis of the samples and no problems were encountered or

anomalies observed. All laboratory QC samples analyzed in conjunction with

the samples in this project were within established control limits.

GC Volatiles

All samples in this project were associated with samples 035581-O0]0MS/SD.

All samples in project 035581 were associated with the DCS 26MAY94-A.

Standard analytical protocols were followed in the analysis of the samples

and no problems were encountered or anomalies observed. All laboratory QC

samples analyzed in conjunction with the samples in this project were within

established control limits.
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I. OVERVIEW

On May 2], ]994 Enseco-Rocky Mountain Analytical Laboratory received 2

aqueous and 12 soil samples from NUS Laboratory.

This report presents the analytical results as well as supporting

information to aid in the evaluation and interpretation of the data and is

arranged in the following order:

I. Overview

If. Sample Description Information/Analytical Test Requests

Ill. Analytical Results

IV. Quality Control Report

GC/MS Volatiles

All samples in this project were associated with samples 035606-O010MS/SD.

Samples 035606-0001 through 0010, O010MS, and O010SD were associated with the

DCS 02JUN94-J. Samples 035606-0011 and 0012 were associated with the DCS
03JUN94-J.

The analysis of samples 035606-O001MS/SD showed percent recoveries for

acetone, styrene, and vinyl acetate outside QC limits. The RPD for vinyl

acetate was outside QC limits. The above compounds were not detected above

the reporting limit in any associated samples.

The DCS associated with samples 035606-0001 through 0010, O010MS and

O010SD (02JUN94-J) showed the percent recovery for acetone and styrene outside

QC limits.

The DCS associated with samples 035606-0011 and 0012 (03JUN94-J) showed

the percent recovery for acetone outside QC limits.
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With the exceptions as mentioned above, standard analytical protocols were

followed in the analysis of the samples and no problems were encountered or

anomalies observed. All laboratory QC samples analyzed in conjunction with

the samples in this project were within established control limits.

GC Volatiles

All samples in this project were associated with samples 035606-O010MS/SD.

Samples 035606-0003 through 0012, O010MS, and O010SD were associated with the

DCS 28MAY94-4A. Samples 035606-0001 and 0002 were associated with the DCS

28MAY94-1L.

Standard analytical protocols were followed in the analysis of the samples

and no problems were encountered or anomalies observed. All laboratory QC

samples analyzed in conjunction with the samples in this project were within

established control limits.
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I. OVERVIEW

On May 26, 1994 Enseco-Rocky Mountain Analytical Laboratory received 2

aqueous and ]6 soil samples from NUS Laboratory.

This report presents the analytical results as well as supporting

information to aid in the evaluation and interpretation of the data and is

arranged in the following order:

I. Overview

II. Sample Description Information/Analytical Test Requests

Ill. Analytical Results

IV. Quality Control Report

GC/MS Volatiles

All samples were associated with samples 035714-O005MS/SD. Samples

035714-0001 through 0004, and 0006 were associated with the DCS 06JUN94-J.

Samples 035714-0005, O005MS, O005SD, and 0007 through 0016 were associated

with the DCS 07JUN94-J.

The analysis of samples 035714-O008MS/SD showed percent recoveries for

carbon disulfide, styrene, and vinyl acetate outside QC limits.

The percent recoveries for carbon disulfide and styrene were outside QC

limits in the DCS's 06JUN94-J and 07JUN94-J. The above compounds were not

detected above the reporting limit in any associated sample.

With the exceptions as mentioned above, standard analytical protocols were

followed in the analysis of the samples and no problems were encountered or

anomalies observed. All laboratory QC samples analyzed in conjunction with

the samples in this project were within established control limits.
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GC Volatiles

All samples were associated with samples 035714-O005MS/SD. Sample 0357]4-

0002 was associated with the DCS 02JUN94-6K. Sample 035714-0003 was

associated with the DCS 08JUN94-6K. Samples 035714-0004 through 0010 were

associated with the DCS 03JUN94-6K. Samples 035714-0011 through 0016, O005MS,

and O005SD were associated with the DCS 04JUN94-6K.

Standard analytical protocols were followed in the analysis of the samples

and no problems were encountered or anomalies observed. All laboratory QC

samples analyzed in conjunction with the samples in this project were within

established control limits.
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I. OVERVIEW

On May 25, 1994 Enseco-Rocky Mountain Analytical Laboratory received 3

aqueous and 8 soil samples from NUS Laboratory.

This report presents the analytical results as well as supporting

information to aid in the evaluation and interpretation of the data and is

arranged in the following order:

I. Overview

II. Sample Description Information/Analytical Test Requests

III. Analytical Results

IV. Quality Control Report

GC/MS Volatiles

All samples were associated with samples 035698-O008MS/SD. Samples

035698-0001 through 0009, and O008MS were associated with the DCS 06JUN94-J.

Samples 035698-0008SD was associated with the DCS 07JUN94-J.

The analysis of samples 035698-O008MS/SD showed percent recoveries for

acetone, chlorobenzene, 2-hexanone, styrene, and vinyl acetate outside QC

limits, and the RPD's for styrene and xylenes (total) outside QC limits.

The percent recovery for styrene, and the RPD's for acetone and 2-hexanone

were outside both aqueous and soil QC limits, and the percent recovery for

xylenes (total) was outside aqueous QC limits, but within soil QC limits in

the DCS 06JUN94-J. The RPD for 2-hexanone was outside QC limits in the DCS

07JUN94-J. The above compounds were not detected above the reporting limit in

any associated sample.

With the exceptions as mentioned above, standard analytical protocols were

followed in the analysis of the samples and no problems were encountered or

anomalies observed. All laboratory QC samples analyzed in conjunction with

the samples in this project were within established control limits.
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GC Volatiles

All samples were associated with samples 035698-0008MS/SD. Sample 035698-

0002 was associated with the DCS 02JUN94-6K. Samples 035698-0003 through

0008, 0008MS, and 0008SD were associated with the DCS 03JUN94-6K.

Standard analytical protocols were followed in the analysis of the samples

and no problems were encountered or anomalies observed. All laboratory QC

samples analyzed in conjunction with the samples in this project were within

established control limits.
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I. OVERVIEW

On May 28, 1994 Enseco-Rocky Mountain Analytical Laboratory received 2

aqueous and 11 soil samples from NUS Laboratory.

This report presents the analytical results as well as supporting

information to aid in the evaluation and interpretation of the data and is

arranged in the following order:

I. Overview

II. Sample Description Information/Analytical Test Requests

III. Analytical Results

IV. Quality Control Report

GC/MS Volatiles

All samples were associated with samples 035763-O008MS/SD. Samples

035763-0001 through 0005 were associated with the DCS 07JUN94-N. Samples

035763-0006 through 0011, O008MS, and O008SD were associated with the DCS

08JUN94-N.

The analysis of samples 035763-O008MS/SD showed percent recoveries for

acetone, carbon disulfide, chlorobenzene, and vinyl acetate outside QC limits,

and the RPD's for methylene chloride and vinyl acetate outside QC limits.

Percent recoveries for acetone and chlorobenzene were outside both aqueous

and soil QC limits, and the percent recovery for vinyl acetate was outside

aqueous QC limits, but within soil QC limits in the DCS 07JUN94-N. Percent

recoveries for acetone, carbon disulfide, and chlorobenzene, and the RPD for

methylene chloride were outside QC limits in the DCS 08JUN94-N. With the

exception of acetone and methylene chloride, the above compounds were not

detected above the reporting limit in any associated sample.

With the exceptions as mentioned above, standard analytical protocols were

followed in the analysis of the samples and no problems were encountered or

anomalies observed. All laboratory QC samples analyzed in conjunction with

the samples in this project were within established control limits.



GC Volatiles

All samples were associated with samples 035763-O008MS/SD. Sample 035763-

0002 was associated with the DCS 02JUN94-6K. Samples 035763-0003 through 0006

and 0008 were associated with the DCS 08JUN94-6K. Samples 035763-0007, 0009

through 0011, O008MS, and O008SD were associated with the DCS 09JUN94-6K.

Standard analytical protocols were followed in the analysis of the samples

and no problems were encountered or anomalies observed. All laboratory QC

samples analyzed in conjunction with the samples in this project were within

established control limits.
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I. OVERVIEW

On June 2, ]994 Enseco-Rocky Mountain Analytical Laboratory received 2

aqueous and 13 soil samples from NUS Laboratory.

This report presents the analytical results as well as supporting

information to aid in the evaluation and interpretation of the data and is

arranged in the following order:

I. Overview

II. Sample Description Information/Analytical Test Requests

III. Analytical Results

IV. Quality Control Report

GC/MS Volatiles

All samples were associated with samples 035849-O011MS/SD. Samples

035849-0001 through 0004 were associated with the DCS 08JUN94-J. Samples

035849-0005 through 0011, O011SD, 0012, and 0013 were associated with the DCS

09JUN94-N. Sample 035849-0011MS was associated with the DCS IOJUN94-N.

The analysis of samples 035849-O011MS/SD showed percent recoveries for

acetone, carbon disulfide, styrene, 1,1,2-trichloroethane, and vinyl acetate,

and RPD's for bromomethane, tetrachloroethene, and total xylenes outside QC

limits.

The analysis of the DCS 08JUN94-J showed percent recoveries for carbon

disulfide and styrene outside soil QC limits, but within aqueous QC limits,

and the percent recovery for vinyl acetate outside both soil and aqueous QC

limits. The analysis of the DCS pairs 09JUN94-N and ]OJUN94-N showed percent

recoveries for carbon disulfide, styrene, and 1,1,2-trichloroethane outside QC

limits. With the exception of acetone, the above compounds were not detected

above the reporting limit in any associated samples.
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With the exceptionsas mentionedabove, standardanalyticalprotocolswere

followed in the analysis of the samplesand no problemswere encounteredor

anomaliesobserved. All laboratoryQC samplesanalyzed in conjunctionwith

the samples in this projectwere within establishedcontrollimits.

GC Volatiles

All sampleswere associatedwith samples035849-O011MS/SD.Sample 035849-

0002 was associatedwith the DCS ]5JUN94-B. Samples035849-0003through0013,

O011MS, and O01]SD were associatedwith the DCS IOJUN94-N.

Standard analyticalprotocolswere followed in the analysisof the samples

and no problemswere encounteredor anomaliesobserved. All laboratoryQC

samples analyzed in conjunctionwith the samplesin this projectwere within

establishedcontrollimits.

°
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Enseco
I. OVERVIEW

On June 8, 1994 Enseco-Rocky Mountain Analytical Laboratory received 2

aqueous and I0 soil samples from NUS Laboratory.

This report presents the analytical results as well as supporting

information to aid in the evaluation and interpretation of the data and is

arranged in the following order:

I. Overview

II. Sample Description Information/Analytical Test Requests

Ill. Analytical Results

IV. Quality Control Report

GC/MS Volatiles

All samples were analyzed for volatile organics by method 8240 at Enseco-

CRL. All samples were associated with samples 036300-O007MS/SD. Samples

036300-0001 and 0002 were associated with the LCS 18JUN94-AFX. Samples

036300-0003 through 0008, O007MS, and O007SD were associated with the LCS

18JUN94-AX.

Standard analytical protocols were followed in the analysis of the samples

and no problems were encountered or anomalies observed. All laboratory QC

samples analyzed in conjunction with the samples in this project were within

Enseco-CRL established control limits.

GC Volatiles

All samples were associated with samples 036300-O008MS/SD. Samples

036300-0002 through 0008, O008MS, O008SD were associated with the DCS 17JUN94-

4L.

Standard analytical protocols were followed in the analysis of the samples

and no problems were encountered or anomalies observed. All laboratory QC

samples analyzed in conjunction with the samples in this project were within

established control limits.



I. OVERVIEW

On June 25 and 29, 1994 Enseco-Rocky Mountain Analytical Laboratory

received 2 aqueous and 11 soil samples from NUS Laboratory.

This report presents the analytical results as well as supporting

information to aid in the evaluation and interpretation of the data and is

arranged in the following order:

I. Overview

II. Sample Description Information/Analytical Test Requests

Ill. Analytical Results

IV. Quality Control Report

GC/MS Volatiles

All samples were associated with samples 036487-O008MS/SD. Samples

036487-0001 through 0007, and 0009 through 0011 were associated with the DCS

07JUL94-J. Samples 036487-0008, O008MS, and O008SD were associated with the

DCS 08JUL94-J.

The analysis of samples 036487-O008MS/SD showed percent recoveries for

acetone, 2-butanone, carbon disulfide, 2-chloroethyl vinyl ether, 2-hexanone,

styrene, and vinyl acetate outside QC limits.

The analysis of the DCS 07JUL94-J showed percent recoveries for acetone,

2-butanone, carbon disulfide, 2-chloroethyl vinyl ether, 2-hexanone, and

styrene outside both aqueous and soil QC limits.

The analysis of the DCS 08JUL94-J showed percent recoveries for acetone,

2-butanone, carbon disulfide, 2-chloroethyl vinyl ether, 2-hexanone, and

styrene outside QC limits.
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With the exception of acetone, the above compounds were not detected above

the reporting limit in any associated samples.

With the exceptions as mentioned above, standard analytical protocols were

followed in the analysis of the samples and no problems were encountered or

anomalies observed. All laboratory QC samples analyzed in conjunction with

the samples in this project were within established control limits.
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I. OVERVIEW

On June 28, ]994 Enseco-Rocky Mountain Analytical Laboratory received 2

aqueous and 6 soil samples from NUS Laboratory.

This report presents the analytical results as well as supporting

information to aid in the evaluation and interpretation of the data and is

arranged in the following order:

I. Overview

II. Sample Description Information/Analytical Test Requests

Ill. Analytical Results

IV. Quality Control Report

GC/MS Volatiles

The analysis of sample 036519-0006 was originally performed within holding

times; however, low level hits were detected for many target compounds. This

was traced to carry-over from a previous analysis. The sample was reanalyzed;

however, the reanalysis was performed outside holding times. Both sets of

data have been reported.

All samples were associated with samples 036519-O006MS/SD. Samples

036519-0001 through 0005 were associated with the DCS 08JUL94-J. Samples

036519-0006, O006MS, and O006SD were associated with the DCS 08JUL94-H.

Sample 036519-0006RA was associated with the DCS 02AUG94-J.

The analysis of samples 036519-O006MS/SD showed percent recoveries for

acetone, bromomethane, carbon disulfide, chloroethane, chloromethane, vinyl

acetate, and vinyl chloride outside soil QC limits.

The analysis of the DCS 08JUL94-J showed percent recoveries for acetone

and carbon disulfide outside aqueous and soil QC limits.
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The analysis of the DCS 08JUL94-H showed percent recoveries for

bromomethane, carbon disulfide, chloroethane, chloromethane, and vinyl

chloride outside soil QC limits.

The analysis of the DCS 02AUG94-J showed the percent recovery for carbon

disulfide outside soil QC limits.

With the exceptions as mentioned above, standard analytical protocols were

followed in the analysis of the samples and no problems were encountered or

anomalies observed. All laboratory QC samples analyzed in conjunction with

the samples in this project were within established control limits.



EFLseco

I. OVERVIEW

On July 7, 1994 Enseco-Rocky Mountain Analytical Laboratory received 4

aqueous and 5 soil samples from NUS Laboratory.

This report presents the analytical results as well as supporting

information to aid in the evaluation and interpretation of the data and is

arranged in the following order:

I. Overview

II. Sample Description Information/Analytical Test Requests

III. Analytical Results

IV. Quality Control Report

GC/MS Volatiles

The analyses for samples 036669-0008 and 0009 were cancelled per client

request on July 8, 1994.

All samples were associated with samples 036609-O004MS/SD. Samples

036669-0001 and 0002 were associated with the DCS 13JUL94-J. Samples 036669-

0003 through 0007, and 036609-O004MS/SD were associated with the DCS 14JUL94-

J.

The analysis of samples 036609-O004MS/SD showed percent recoveries for

acetone, carbon disulfide, 4-methyl-2-pentanone, 1,1,2,2,-tetrachloroethane,

and vinyl acetate outside QC limits.

The analysis of the DCS 13JUL94-J showed percent recoveries for 1,1,2,2-

tetrachloroethane and vinyl acetate outside aqueous QC limits.

The analysis of the DCS 14JUL94-J showed percent recoveries for acetone,

carbon disulfide, and vinyl acetate outside soil QC limits.
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With the exception of acetone, the above compounds were not detected above

the reporting limit in any associated sample.

With the exceptions as mentioned above, standard analytical protocols were

followed in the analysis of the samples and no problems were encountered or

anomalies observed. All laboratory QC samples analyzed in conjunction with

the samples in this project were within established control limits.
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Quality Assurance and Quality Control for Production of Documents



BROWN _ ROOrr INC ° GROUP POLICY

__ s_bi,_,_ ANDASSOCIATEDCOMPANIES... _,-: MlylS, 1988
QUALITY Nu_bm" : 01-16

PURPOSE

The purpose ol this policy is to define quality, to establish • high level ot priority and importance _or cluahty
management, and to set the acceptable performance standard for each in0_vidual and operatmg umt

POLICY

It is the policy of Brown & Root, Inc and Associated Companies to perform our jobs anti deliver services in an excellent
manner. This requ,res that we anticipate, clearly understand, and meet the requirements agreed upon with our clients

Our responsibility =sto manage quality, safety, and productivity with the best interests of our clients, employees, and
the public in mtnCi.

Our commitment to quality starts with top management and requires the involvement of all employees. Each mdivlclual

and operating unit must abtde by performance standards that demand contmuous improvement so that our services
are knOwn for their quahty and our company for its leadership in the *ndustry.

Approved: Operating Committee
April 6. 1983

Revised: May 3, 1988



INTERNAL CORRESPONDENCE

TO: 2B & 2D RFI REPORT AUTHORS DATE: 9 AUGUST 1994

FROM: ROSS A. DLMMICK _ COPIES: FILE 2A56
FILE 2A96

SUBJECT: REPORT REVIEW GUIDELINES

This memo describes the review procedure that will be used for the Stage 2B & 2D RFI reports. A

formal procedure is necessary to define the responsibilities of each reviewer, ensuring a report of

consistently high-quality.

Every section (or, when appropriate, subsection) will undergo two reviews. The first is a thorough

technical review consisting of the following:

1. Compare information with its source to the extent practicable. Look at referenced material to

verif)' agreement and compare numbers in text and tables with those appearing in logbooks,

laboratory printouts, or other reliable source. Initial these references in the text as they are

checked.

2. Check calculations. Review all totals, averages, and counts (e.g., five samples were collected...).

Initial these as they are checked.

3. Check agreement between text, tables, and figures. Ensure that information in the text is

consistent with tables and figures.

4. Conduct editorial tev/ew. Review grammar, punctuation, spelling, and make sure that ideas are

presented clearly and in a logical order.

5. Look for omissions. Make sure the section contains all information needed to support

conclusions stated in the text.

After the first review, corrections will be made by the primary section author. A second review will

consist of the above tasks except for the first two (although the second reviewer should note that

calculations and references have been initialed). In addition, the second reviewer must perform the

following:



• Check consistency with other sections. Ensure that the general _,Titing style, topics covered, and

conclusions drawn are consistent with other sections of the report. Ensure also that the document

formatting is consistent ,a,_iththe rest of the report.

• Compare section with Scope of Work. Make sure that the document conforms to what is stated

in the SOW.

To document this review process, Section I of the attached form should be filled out by the section's

primary author and the form should be clipped to the front of the document prior to the first review.

Marked-up review copies (with reviewers initials and date of review at the top ofthe first page)

should be clipped behind this form and b¢ retained throughout the review process.

Please let me know is you have any questions or suggestions regarding the review process or form.

KJMlamd_ RFL Sl,a_ 2B 2 QA(_UU_EJ_K_C 9-Au|-9,4 _ 16



IIIIMi HALLIBURTON NUS DOCUMENTATION OF REVIEW
qtllliB Environmental Corporation

I. Description

Report Title: Kirtland AFB RFI Report. Stage 2B, Section

Project Name: Kirtland AFB RFI. Stage 2B

Job No.: 2A56 Rev. No.: O

Author:

II. Review Assignment

Name (print) Date needed by

Assigned Reviewers: 1st Review

2nd Review

Additional

Additional

!!1. Review Documentation

Comments Resolution

Review Complete Resulls Reviewed & Approved

(Re we',,,er Resolved (Reviewer

Inrt_altDate) (Author Ir_ei,_at e) Ini'[ i,lll/t) it e)i ,

1 st _ Accept as ts '_ Resok_=on of

Comments Required

2nd ::_ Accept as i$ _ Re$ok.rt_o¢_ of

Comcner_t$ Req_ir _1

Add. :_ Accept as _s _ Ret, o_._on of

Comn_ent= Required

Add. _ Accept as is O Re_,tt_on of

Co4"rurnerrt$ Required

IV. Approval

Signatures

Task Manager: Date:

Project Manager: Date:
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