
N61165.AR.004850 
CNC CHARLESTON 

5090.3a

U S EPA REGOIN IV CONCERNS ON DRAFT FINAL ZONE H RESOURCE 
CONSERVATION AND RECOVERY ACT FACILITY INVESTIGATION REPORT WITH 

TRANSMITTAL CNC CHARLESTON SC
8/24/1995
ENSAFE 



FEL L 
=L LL 

LL 
. LLL 

I I L . ~HL 
-h-ii-: I 
ram 
agement 
:e 

yOaks Plaza 
3helby Oaks Dr. 
201 
phis, TN 38134 
e (901) 383-9115 
J01) 383-1743 

fefAlien & Hoshall 
:11 Offices: 

ston 

>uston Northcutt Blvd. 
13 
'asant, SC 29464 

(803) 884-D029 
)3) 856-0107 

lnati 
chneCenter Dr. 
01 

d, OH 45150 
(513) 248-8449 

L3) 248-8447 

cola 
,irport Blvd. 
.150 

:ola, FL 32504 

(904) 479-4595 

04) 479-9120 

113 
)ton, V A 23666 
~ (804) 766-9556 

;(}4) 766-9558 

,h 
:enterview Drive 

205 

;h, NC 27606 
e (919) 851-1886 

JI9) 851-4043 

ville 
ius Park Sivd. 

130 
ville, TN 37217 

c (615) 399-8800 

61:;) 399-7467 

" Fuller Drive 

326 

g, IX 75038 
Le (214) 791-3222 

214) 791-0405 

EnSafe I Allen & Hoshall 
a joint venture for professional services 

24 August 95 

Commanding Officer 
SOUTHNAFACENGCOM 
Attn: Matthew A. Hunt, Code 1877 
2155 Eagle Drive 
Charleston, South Carolina 29411-0068 

RE: Clarification of "Focused Field Investigation" Information. 

Dear Mr. Hunt: 

Subsequent to submittal of the Draft Final-Focused Field Investigation Report as an 
appendix to the Draft-Final Zone H RFI Report, questions were raised by USEPA 
with regard as to whether or not the objective of the Focused Field Investigation has 
been met. During the meeting heid on 8 August 95, it was apparent that answers to 
USEPA's questions were available, but that some additional effort would be required 
to consolidate the information to assist with the review process. Since the Base 
Exchange, Building 656, is the focal point of the investigation, the majority of the 
issues raised relate to the exchange. Each of the identified concerns are listed below 
along with additional information or references to information intended to address the 
concern. 

• Concern - The air monitoring performed did not comply with the "spirit" of 
the sampling plan as outlined in the Draft-Final Focused Field Investigation 
Strategy included as Appendix G of the Final Zone H RFI Work Plan. 
Specifically the concern was that no air samples were collected from the 
"dead air" pockets beneath the buildings identified for sampling. 

Response - The strategy listed three goals that needed to be met in order to 
satisfy the objective of the FFI. One of the goals was to determine whether 
or not the source of indoor air contaminants was internal or external. To 
facilitate the evaluation, the strategy proposed to include the collection of air 
samples between the ground surface and the building sub-floor It at points 
immediately below the floor separations/penetrations to provide the most 
representative evaluation of an external source for COPCs". Pages 5 and 15 
of the strategy which identify this goal are included as Attachment 1. The 
void space was created when the ground subsided under structures that 
remained stationary because they are pile supported. Uneven subsidence of 
the ground surface around and underneath building foundations has the 
potential to create "dead air" pockets where there is little or no exchange of 
trapped air with ambient air. If present, gases could accumulate in these 
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pockets. At Building 656 however, the subsidence underneath the building 
is generally uniform which increases the potential for the exchange of ambient 
air with air under the building thereby decreasing the potential for dead air 
pockets. In either case, samples were collected from these void spaces at 
points below the floor separations and penetrations where possible. The 
samples were collected during Phase II of the FFI in all buildings (which 
included Building 656) where a crack existed of sufficient width to allow 
sample robing to extend through the crack into the void space belo\v. The 
samples were defined as "Sub-slab interior (SSi • .)" on pages 3-1,3-2, and 3-3 
of the FFI report. Field notes and discussions with sampling personnel 
indicate that SSi.! samples were collected by extending the sample tub in" 
approximately .5 to 1.5 feet below the building floor. The distance the tubing 
was extended through the cracks was dependent upon the distance to the 
ground surface below the building. Figures depicting locations of these 
sampling points were also included in the report. The text and figures are 
included as Attachment 2. 

• Concern - Analytical results are subject to question because samples of a 
"standard" were not drawn into a decontaminated SUMMA canister through 
a length of decontaminated sample tubing and the contents subsequently 
analyzed to calculate a percent recovery. It was stated that this was standard 
operating procedure and should have been done. 

Response - Sections 11.2 and 12.2 of EPA Method TO-14 describe a process 
simiiar to the conCelH raised ab0UP Prior to use, sample collection systeW..8 
must meet certification requirements outlined in the sections listed above. 
The certification includes a process by which humid "zero air" and humid 
calibration gases are allowed to pass through all active components of a 
sampling system into a canister and the contents subsequently analyzed. The 
relative percent difference between the standard concentrations and the actual 
results must fall within an acceptable range. The method, which is included 
as Attachment 3, is somewhat ambiguous with respect to exactly what 
comprises a sampling system. For this project, calibration gases where 
allowed to pass through stainless steel sampling inlet line, a flow controller, 
and into a SUMMA canister. The lengths of sampling inlet line used during 
the certification process ranged from 2 to 6 feet in length. Certification that 
all systems met the method requirements was performed by the subcontract 
laboratory and the results maintained by the laboratory as part of the project 
file. If necessary these results can be obtained. 
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• Concern - The statement was made that the data quality section of the 
baseline risk assessment (Section 5.6.4, page 5-63) discussed the presence of 
blank contamination and subsequent elimination of a large number compounds 
as a potential source of considerable uncertainty. Furthermore, it was stated 
by USEP A that since blank contamination was detected, the source of the 
contamination should have been mitigated and the sites resampled. 

Response - Tne accuracy of an entire measurement system, which is an 
indication of any bias, is difficult to measure in environmental measurement 
systems. Sources of error are the sampling process, field and laboratory 
contamination, handling, sample matrix, and analysis. The accuracy of a 
method is an estimate of the difference between the true value and the 
determined mean value. To either eliminate or at the very least detect 
measurement errors, the following procedures were utilized. Prior to use, all 
SUMMA canisters were certified by the supply vendor as "clean" in 
accordance with the TO-14 method. Field blanks consisting of "zero air" 
were collected and submitted blind to the laboratory. All laboratory 
instrument tunings and calibrations were performed in accordance with the 
TO-14 method. Also in the laboratory, each sample canister was spiked with 
a surrogate compound and a percent recovery calculated as part of a system 
monitoring performance to detect positive and negative bias. Pages 3-35 
through 3-41 of the FFl report describe this process and have been included 
as Attachment 4. 

The data quality section in the baseline risk assessment appears to have been 
misinterpreted as stating that maybe too many comnnllnds (potential COPCs) 
were eiiminated during the data validation process based on t..lJ.e presence of 
blank contamination. The authors of the risk assessment section clarified the 
intent of the uncertainty discussion as follows. Several compounds had a very 
high frequency of detection in both site samples and blanks. According to the 
Functional Guidelines, a sample result should not be considered positive 
unless the concentration of the compound in the sample exceeds 10 times the 
amount in any blank for common laboratory contaminants or 5 times the 
amount for other constituents. Methylene chloride was used as an example 
of a common laboratory contaminant that had a high frequency of detection. 
Methylene chloride results were flagged as non-detected at concentrations 
which equaled 10 times the associated blank concentration. All positive 
results that exceeded 10 times the blank results were retained in the risk 
assessment. Because the frequency of detection was so high, the risk 
assessment authors contended that there is uncertainty as to whether or not the 
values that exceeded the blank action level were legitimate positive results. 
However, a conservative approach was maintained and methylene chloride 
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was retained in the risk assessment. The values that were retained represent 
the highest concentrations of methylene chloride detected. The risk 
assessment determined there was no appreciable risk associated with 
methylene chloride as evidenced by Table 43 in Section 5 of the FFI report. 

With respect to resampling, the data validation proces!\ did not determine that 
the blank contamination was severe enough to warrant rejection of the data. 
Consequently, the data was deemed useable for risk assessment purposes. 

• Concern - There is insufficient data or the data is inconclusive to determine 
whether or not the Building 656 is physically located on the SWMU 9 landfill. 

Response - The boundary of the SWMU 9 landfill was defined during the 
course of the Zone H RFI. Figure 4.1.1 which is included in the Draft-Final 
Zone H RFI Repon depicts the boundary of the landfill. The boundary was 
determined using historic aerial photographs, geophysical methods, and soil 
borings/well installations. The boundary of the landfill is approximately 340 
feet from Building 656. The map is included as Attachment 5. 

• Concern - Soil gas may be migrating under Building 656 from the landfill or 
other nearby sites. 

Response - Two soil gas surveys were perfonned to during t.~e Zone H RF!. 
One survey was performed specifically to identify potential "hot spots" within 
the landfill and the other was performed around the perimeter of all the 
buildings sampled during the FFI with the intent of identified "hot spots" or 
contaminant plumes migrating around the bUildings. Attachment 6 includes 
maps from both surveys. The map of the landfill survey clearly delineates 
potential "hot spots"; however, they do not extend beyond the boundary of the 
landfill toward Building 656. The second survey performed around the 
buildings detected numerous compounds. A review of the data for 
Building 656 does not indicate a strong correlation between compounds 
detected in soil gas, compounds detected in the building, and compounds 
detected under the building. 
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• Concern - Groundwater may be acting as a contaminant transport mechanism. 
Contaminant "off gassing" may then contribute to contamination found in the 
void space under the buildings. Groundwater elevation fluctuations as a result 
of tidal influence may be acting as a mechanism to facilitate soil gas 
migration. 

Response - Figure 3.6 in the Draft-Final Zone H RFI,Repon indicates that a 
groundwater high exists in the vicinity of Building 656. Groundwater flow 
is froul Building 656 toward the la..'1dfill. fl. .. tidal influence study was 
performed as part of the Zone H RFI and is described in the Zone RFI report. 
With the exception of wells in close proximity (approximately 750 feet or 
less) to prominent surface water ~ Q--O.~-

well closest to Building 656 that was observed during the tidal influence study 
is NBCH-009-005. This well also happens to be between the landfill and 
Building 656. During the study there was no discernable tidal influence on 
this well. Attacbment 7 contains a piezometric surface map. a graph of the 
continuous water level readings from well NBCH -009-005 during the study. 
and a table of water level data for mUltiple observation wells used during the 
study. In addition, no volatile or semi-volatile organic compounds were 
detected in groundwater in the vicinity of Building 656. 

• Concern - Were other media sampled around Building 656 to determine if a 
source for the air contamination is present? 

Response - Other media sampled included both soil and groundwater. There 
is not a strong correlation between compounds detected in these media and the 
air sample results. Attacbment 8 contains a sununary of the soil and 
groundwater data derived from samples collected in the immediate vicinity of 
Building 656. In addition, the attacbment includes a sununary of the 
compounds detected in air in Building 656. 
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• Concern - Reports of "musty" odors by employees working in Building 656 
raised health concerns. 

Response - The source of the "musty odors" employees reported in 
Building 656 is unknown but may be attributable to a broken sanitary sewer 
line that spilled untreated sewage under the building.· This information was 
learned subseqUent to th.c investigation and production of the draft report. 

Sincerely, 
EnSafel Allen & Hoshall 
A Joint Venture in Professional Services 

By: Todd Haverkost 
Project Manager 

Enclosures 
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Draft-Final Focused Field Investigation Strategy 
Naval Base Charleston 

Oerober 1994 

memo; however, since the scope of work is within the realm of the RFI process, the data 

generated will eventually be incorporated into the RFI for Zone H. The goals of the FFI are 

as follows: 

• Identify the presence! absence of indoor air contaminants. 

• Determine whether the source is internal or external. 

• Evaluate human health risk or absence of risk associated with exposure to airborne 

In as much as the reports of gas emissions and adverse health affects are associated with the 

Base Exchange, the investigation will initially encompass an area including the Base Exchange 

and extending at least one block North beyond the State Department building complex, generally 

bounded, c!oc10.vise, by Hobson Ave./Osprey st.!e B T.Tl.lnorthwest dike of the Spoil Area/West 

Rd.!Least Tern Ln.lBainbridge Ave.lHalsey St.!Hobson Ave. Figure 1 outlines the study area. 

The following paragraphs outline the focused investigation elements necessary to achieve the 

goals of the FFI. Some elements of the survey were completed during an initial phase of field 

activities conducted in February and March 1994. Previously collected data is summarized in 

the appropriate sections below. 

3.1 Building Surveys 

Separated joints or cracks in floor slabs could constitute migration pathways for soil gases to 

enter occupied spaces; therefore, each building within the study area was visually examined. 

Floor plans, acquired during the Base Realignment and Closure (BRAC) environmental baseline 

survey (EBS), were used to guide the surveys (expansion/construction joint locations) and to 

record the results. The buiidings were inspected for floor separations, UfiScalcd utilit"j 

penetrations, and land subsidence under the buildings. were used as sampling points during 

evaluation of sub-floor emission sources and work space air quality. 
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Draft-Final Focused Field Investigation Strategy 
Naval Base Charleston 

October J 994 

3.2.2 Sample Period and Frequency - 8 hour sampling periods have been selected to emulate 

a typical daily work shift. Samples will be collected daily for 3 consecutive days to assess short 

term variability in air quality. One ambient air sample per day will be collected to establish 

background conditions. Duplicate samples will be collected at a frequency of 1 per every 10 

air samples collected. 

a) Floor separations/penetrations - with the objective of quantifying any sources of 

airborne contaminants at the potential points of entry within the buildings. 

b) The breathing zone in the most frequently/densely occupied areas of the buildings--to 

assess human exposures to airborne contaminants. 

c) Void space between ground surface and building sub-floor. Sampling will be conducted 

at points immediately below the floor separations/penetrations to provide the most 

representative evaluation of an external source for COPCs. If at all possible, sampling 

probes will be extended through the separation into the underlying voids to prevent the 

necessity of a potential confmed space entry by sampling personnel. 

Baseline air quality will be established by ambient air sampling outside Building 656. 

3.2.4 Sample Analysis and Sensitivity - Samples will be analyzed using EPA Compendium 

Method TO-14; The determination o/Volatile Organics in Ambient Air Using SUMMA Passivated 

Canister Sampling and Gas Chromatographic Analysis, having quantitation limits of 10 /Lg/m3 

or less for volatile compounds. 

Note: Tnese methods are also sensitive enough to likely detect airborne chemicals associated 

with retail products routinely present in the building, such as, scented soaps and toiletry items, 

cleaning products, skin care products, adhesive, felt markers and paints. 
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Methods used to achieve the above-mentioned objectives included building surveys, and a dual 

phased investigation employing indoor air quality (IAQ) surveys. 

3.1 Building Surveys 

Each building in the area of investigation was visually inspected during Phase 1. The survey was 

conducted by EI A&H engineers to identify and evaluate separated joints and cracks in floor 

slabs, cracked foundations and open utility chases that could provide pathways for soil gases to 

seep into buildings. Smoke tubes were used to verify air flow where floor cracks were 

observed. The survey included 94 suspect buildings at NA VBASE Charleston. The results of 

the building surveys are summarized in Section 3.2.3 and detailed in Appendix A. As a result 

of this investigation, eight structures such as personnel barracks, office buildings, training 

buildings, and retail stores were selected for inclusion in indoor air quality (IAQ) surveys. 

Figure 1 shows these buildings. Once identified, these structures were targeted for lAQ 

sampling. Unoccupied buildings, such as storage sheds and mechanical buildings, were not 

surveyed. 

3.2 lndoor Air Quality Surveys - Phase I and Phase IT 

IAQ surveys were conducted, from February 10, 1994 through February 26, 1994 (Phase I) and 

from November 8, 1994 to December 8, 1994 (phase II), to identify and quantify toxic airborne 

chemicals present in the selected buildings. The building survey described above was used as 

the basis for selecting buildings for these IAQ surveys. 

3.2.1 Sample Types 

Four types of air samples were collected during the Phase I and Phase II IAQ surveys. Samples 

were designated as either "Ground Level" (GL) , "Breathing Zone" (BZ) , "Sub-slab interior" 

(SS.,J, or "Sub-slab exterior" (SS .. J. Three air samples were collected at each sample location 

over three consecutive days, excluding weekends and holidays. In addition to the four types of 
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air samples collected for building characterization, three additional types of samples were 

collected for quality assurance. 

GLsamples were collected at cracks in the building's floor slab or walls during Phase I and 

Phase II of the IAQ survey. The purpose of GL samples was to provide a· quantitative 

assessment of the "worst-case" indoor air contamination in areas believed to have the highest 

potential for soil gas inf"tltration. 

During Phase I and Phase II of the IAQ survey, BZ samples were collected in the approximate 

breathing area of a typical worker, about 5 feet above the floor inside the building. The BZ 

samples were collected in potentially occupied areas over an eight hour period. 

As part of Phase II, SSint air samples were collected from sample points beneath the floor of the 

building, (i.e., the space between the ground and the structure of the building, or void space). 

These air samples were collected to identify any volatile contaminants emanating from 

underlying soil and/ or groundwater that might enter the buildings. 

SS, .. air samples were collected from void space sample points accessed from outside of the 

building during Phase II of the IAQ survey. These samples were used to identify potential 

and/or groundwater that were not accessible from the building interior. 

For data quality assurance, three additional types of air samples were collected: background, 

field blank and duplicates. 

• Background Samples are used to quantitatively characterize ambient 

concentrations of chemicals in the environment that have not been influenced by 

site-related activities 
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• Field Blanks are used to detennine the existence and magnitude of potential 

contamination introduced during sampling, transport, or analysis. 

• Duplicate Samples are used to measure the reproduceabiliiy of sampling and 

analysis, or precision. 

3.2.2 Sampling Methods 

As part of both phases of the surveys, air samples were collected in 6 liter stainless steel 

passivated SUMMA canisters placed under a vacuum of at least 30 inches of vacuum pressure 

before use. A matched sampling train, consisting of a regulator, flow meter, and stainless steel 

tubing were calibrated to the desired flow rate using a separate SUMMA canister designated for 

that purpose. Next, the canister was placed at the sample location and the sampling train was 

attached. The canister was opened, the flow rate recorded and a sample collected. Flow rates 

for BZ samples collected during Phase I ranged from 6 to 12 cubic centimeters of air per minute 

(cc/min) and 4 to 12 cc/min for BZ samples collected during Phase n. Flow rates for GL 

samples collected during Phase I ranged from 2 to 4 cc/min. The flow rate from subslab 

samples ranged from 2 to 4 cc/min. 

Part of the regulator/flow meter setup for both phases included a piece of stainless steel tubing 

which extended from t..i.e Ca.i"..ister to th.e s3.,.wnple location. In the case of GL samples tub1ng 

extended down to a crack in the floor and for BZ samples tubing extended up to approximately 

5 feet. SSim samples were collected by placing a stainless steel sampling probe through a crack 

and sampling an air pocket under the building. SSex. samples were collected by placing a sample 

canister adjacent to a building's exterior wall and running tubing through a space between the 

!JTonnd ~nrfa"" and th" huildinl!'s structure. The end of the tubin!! was shaDed to bend uo after 0----- ------- --- --- ------.... - ---- --- - _...... 

going under the building to sample trapped pockets of air. It was believed that air trapped by 

the building's structure provided the best conditions for volatile soil gases to accumulate. 

3-3 

Draft FiTUJl Focused Field Investigation Repon 
Naval Base Charleston 

July 31. 1995 

• Field Blanks are used to detennine the existence and magnitude of potential 

cODtamination introduced during sampling, transport, or analysis. 

• Duplicate Samples are used to measure the reproduceabiliiy of sampling and 

analysis, or precision. 

3.2.2 Sampling Methods 

As part of both phases of the surveys, air samples were collected in 6 liter stainless steel 

passivated SUMMA canisters placed under a vacuum of at least 30 inches of vacuum pressure 

before use. A matched sampling train, consisting of a regulator, flow meter, and stainless steel 

tubing were calibrated to the desired flow rate using a separate SUMMA canister designated for 

that purpose. Next, the canister was placed at the sample location and the sampling train was 

attached. The canister was opened, the flow rate recorded and a sample collected. Flow rates 

for BZ samples collected during Phase I ranged from 6 to 12 cubic centimeters of air per minute 

(cc/min) and 4 to 12 cc/min for BZ samples collected during Phase n. Flow rates for GL 

samples collected during Phase I ranged from 2 to 4 cc/min. The flow rate from subslab 

samples ranged from 2 to 4 cc/min. 

Part of the regulator/flow meter setup for both phases included a piece of stainless steel tubing 

which extended from t..i.e Ca.i"..ister to th.e s3.,.wnple location. In the case of GL samples tub1ng 

extended down to a crack in the floor and for BZ samples tubing extended up to approximately 

5 feet. SSim samples were collected by placing a stainless steel sampling probe through a crack 

and sampling an air pocket under the building. SSex. samples were collected by placing a sample 

canister adjacent to a building's exterior wall and running tubing through a space between the 

!JTonnd ~nrfa"" and th" huildinl!'s structure. The end of the tubin!! was shaDed to bend uo after 0----- ------- --- --- ------.... - ---- --- - _...... 

going under the building to sample trapped pockets of air. It was believed that air trapped by 

the building's structure provided the best conditions for volatile soil gases to accumulate. 

3-3 



:=Q 

~I 
~ 

c:! 

ENTRANCE 

ENTRANCE 

DANCE FLOOR 

1 BZ 

-$9L 
SS EXT .. 

1f3Z. GL. SS INT. 

PUZZLES 
BAR/NIGHT CLUB 

FOCUSED FIELD INVESTIGATION 
NAVAL BASE CHARLESTON 
CHARLESTON. S.C. 

-$-

-+ 
BZ 
GL 
SS INT. 
SS EXT. 

I~ 

LEGEND 
SAMPLE LOCATION 
PHASE I 
SAMPLE LOCATION 
PHASE II 
BREATHING ZONE 
GROUND LEVEL 
SUB-SLAB INTERNAL 
SUB-SLAB EXTERNAL 

NOT TO SCALE 

FIGURE 9 
BUILDING 657 ENLISTED CLUB 

PRACTICAL FLOOR PLAN 
AIR SAMPLE LOCATIONS 

ENTRANCE 

ENTRANCE 

DANCE FLOOR 

1 BZ 

-$9L 
SS EXT. 

1f3Z. GL. SS INT. 

PUZZLES 
BAR/NIGHT CLUB 

_ 

FOCUSED FIELD INVESTIGATION 
NAVAL BASE CHARLESTON 
CHARLESTON. S.C. 

BZ 
GL 
SS INT. 
SS EXT. 

I~ 

LEGEND 
SAMPLE LOCATION 
PHASE I 
SAMPLE LOCATION 
PHASE II 
BREATHING ZONE 
GROUND LEVEL 
SUB-SLAB INTERNAL 
SUB-SLAB EXTERNAL 

FIGURE 9 
BUILDING 657 ENLISTED CLUB 

PRACTICAL FLOOR PLAN 
AIR SAMPLE LOCATIONS 



-~ 

-tPa~1 FITTING ROOM 
GL 

-$­

• 
+ 
BZ 
GL 
SS INT. 
SS EXT. 

LEGEND 
SAMPLE LOCATION 
PHASE I 
SAMPLE LOCATION 
PHASE II 
SAMPLE LOCATION 
PHASE I & II 
BREATHING ZONE 
GROUND LEVEL 
SUB-SI.AB INTERNAL 
SUB-SI.AB EXTERNAL 

~ I- 75' l 
10' 

r-·SS EXT. 

MAliN NAVY EXCHANGE 

STORE 

WAREHOUSE 

!-30' 

8Z lL -ftS INT r+GL r mt . 
47' 
. ~. 

1 J~.1XT 
_....J..~1O. V 

J r--t-- 1 !4'-- 85' .1 
-59'--., I_ 116' .1 

~ 
U 
o 
o 
t:> 
Z 
o 
« 
o 
-.J 

NOTE: MEASUREMENTS AIi:E APPROXIMATE NOT lrO SCALE 

~.~ 1iinJ ~ 
FOCUSED FIELD INVESTIGATION 
NAVAL BASE CHARLESTON 
CHARLESTON!. S.C. 

FIGURE 8 
BUILDING 656 

NAVAL EXCHANGE BUIl.DING 
AIR SAMPLE l.OCA TIONS 

oWe; DATE: 1/26/'95 -TtlWG NAME: 0298656 

BZ 
GL 

BZ 
GL 
SS INT. 
SS EXT, 

FITTING ROOM 

LEGEND 
SAMPLE LOCATION 
PHASE I 
SAMPLE LOCATION 
PHASE II 
SAMPLE LOCATION 
PHASE I & II 

I 

BREATHING ZONE 
GROUND LEVEL 
SUB-SI.AB INTERNAL 
SUB-SI.AB EXTERNAL 

I ~ 75' 'I 
1 O'_~~ 
f SS EXT. 

MAliN NAVY EXCHANGE 

~ 
u 
0 

STORE 0 

t:> 
WAREHOUSE z 

0 
« 
0 
-.J 1-3,0' 

lL _ .. ~S INT. 

BZ r BZ .GL GL 

r 67' 
47' 

~ EXT 1 1
J
O'" • 

-59,--1 'r 85' :1 116' 

NOTE: MEASUREMENTS AIi:E APPROXIMATE NOT lrO SCALE 

FOCUSED FIELD INVESTIGATION 
NAVAL BASE CHARLESTON 
CHARLESTON!, S.C. 

FIGURE 8 
BUILDING 656 

NAVAL EXCHANGE BUIl.DING 
AIR SAMPLE l.OCA TIONS 



• • 
BZ 
GL 
SS INT. 
SS EXT. 

ROOM 103 
CLASSROOM 

+BZ ~ 

LEGEND 
SAMPLE LOCATION 
PHASE II 
SAMPLE LOCATION 
PHASE I & II 
BREATHING ZONE 
GROUND LEVEL 
SUB--SLAB INTERNAL 
SUB--SLAB EXTERNAL 

~- L~- ·u U 

GL .. 
ROOM 105 

GENERATOR ROOM 

ROOM 104 
DIESEL LAB 

SS INT1 

c::~ 
Ir ~ 

J~ijl r~ n ~ 

FOCUSED FIELD INVESTIGATION 
NAVAL BASE CHARLESTON 
CHARLESTON. S.C. 

NOT TO SCALE 

FIGURE 7 
BUILDING 645 

AIR SAMPLE LOCATIONS 

I~ 

.l"1 

~ 
LJ LJ 

U 

ROOM 105 G) GENERATOR ROOM 

SS INT. 

ROOM 103 ROOM 104 
I I 

~ CLASSROOM DIESEL LAB 
. 

. .:~ I'"lC1 c:: 
U 

J-+BZ ~ ~ n ~ I 

LEGEND 

• SAMPLE LOCATION 
PHASE II 

• SAMPLE LOCATION 
PHASE I & II 

NOT TO SCALE 

~~~ BZ BREATHING ZONE 
FOCUSED FIELD INVESTIGATION FIGURE 7 , 

GL GROUND LEVEL 11[111 NAVAL BASE CHARLESTON BUILDING 645 
SS INT. SUB--SLAB INTERNAL CHARLESTON. S.C. AIR SAMPLE LOCATIONS 
SS EXT. SUB--SLAB EXTERNAL ~ .. ~ DWG DATE: 1126/95 I DWG NAME: 0298645 



L rtL ~l [IJ ~ 
_ ----1-_ s--ll L~ 

I 
[~ 

~ 
\ 

.---

'--

~ r-l---r-l r--·~I-"''' 

ALLEY lV24

1 

+SS EXT.l!J 

CONCRETE WALL 
"KNEE HIGH" 

~
. BZ. GL 
rss INT. 

I;-ALLEY #2~5 

, • • 
BZ 
GL 

SS INT. 
SS EXT. 

LEGEND 
SAMPLE LOCATION 
PHASE II 
SAMPLE LOCATION 
PHASE I & II 
BREATHING ZONE 
GROUND LEVEL 
SUB-SLAB INTERNAL 
SUB-SLAB EXTERNAL 

NOT TO SCALE 

_ FOCUSED FIELD INVESTIGATION BUILDING 644 ". J NAVAL BASE CHARLESTON BOWLING ALLEY ADDITION D 
FIGURE 6 

l CHARLESTON. S.C. AIR SAMPLE LOCATIONS 

~ ~ DWG DATE: 2 1 95 DWG .~: 0268644 

L 
r 

~J 
.~tl 
~ 

~ 

~ I I -,.-..-.--.-,,-, , , , I r- I I I r- i I Ii---rl r I 

CONCRETE WALL 
"KNEE HIGH" 

BZ. GL 

VV-SS INT. 

f!/ ALLEY #2~5 
~ 

.. 
• 
BZ 
GL 
SS INT. 
SS EXT. 

LEGEND 
SAMPLE LOCATION 
PHASE II 
SAMPLE LOCATION 
PHASE I & II 
BREATHING ZONE 
GROUND LEVEL 
SUB-SLAB INTERNAL 
SUB-SLAB EXTERNAL 

- -·+-SS-EX-T-'.l!---rr--~'-------------I---

FOCUSED FIELD INVESTIGATION 
NAVAL BASE CHARLESTON 
CHARLESTON. S.C. 

NOT TO SCALE 

FIGURE 6 
BUILDING 644 

BOWLING ALLEY ADDITION 
AIR SAMPLE LOCATIONS 

DWG DATE:2/1195 \DWG.~:D268644 



• • 
BZ 
GL 
SS INT. 
SS EXT_ 

~5 EXT. 11-(SEE NOTE) 

..... 5 \€HIQ.E WAlNTAlNANC( 
.AND COnROl. EQUIP. 

ANSClill AND AHSQ14 SONAR MNNTAINANCE: 

LEGEND 
SAMPLE LOCATION 
PHASE II 
SAMPLE LOCATION 
PHASE I & II 
BREATHING ZONE 
GROUND LEVEL 
SUB-SLAB INTERNAL 
SUB-SLAB EXTERNAL 

--'$~~ 

DOSltNG lINES lAB 

I---___ ,-____ --,~Gl+ ,55 INT. 

J ~ 
t;, 

ac lEAM lRAIN[R 

-
.. NS HNIUfO NfU. 

ITAIR 

PNS. YAINTAtiANa: 
WEeHNICAL 

NOTE: SAMPLE LOCATION OFF PLAN. 
LOCATION IS APPROXIMATELY 
3 FEET NORTH AND 1 FOOT 
WEST OF THE SOUTHWEST 
CORNER OF THE BUILDING . 

+BZ 

FOCUSED FIIELD INVESTIGATION 
NAVAL BASE CHARLESTON 
CHARLESTON. S.C. 

ROOM 19 

NOT TO SCALE 

FIGURE 5 
BUILDING 643 

PARTIAL FLOOR PLAIN 
AIR SAMPLE LOCATIONS 

• • 
BZ 
GL 
SS INT. 
SS EXT_ 

~s EXT. 11-(SEE NOTE) 

..... 5 \€HIQ.E WAlNTAlNANC( 
.AND COnROl. EQUIP. 

ANSClill AND AHSQ14 SONAR MNNTAINANCE: 

LEGEND 
SAMPLE LOCATION 
PHASE II 
SAMPLE LOCATION 
PHASE I & II 
BREATHING ZONE 
GROUND LEVEL 
SUB-SLAB INTERNAL 
SUB-SLAB EXTERNAL 

.---$~~ 

r'-______ ~-----~Gl+ ~SS INT. 

ac lEAM lRAIN[R 1fF1A. SYf'NG 

J -

II-1-J .. NS HNIUfO NfU. 
T ... 

WEeHNICAL 

-

NOTE: SAMPLE LOCATION OFF PLAN. 
LOCATION IS APPROXIMATELY 
3 FEET NORTH AND 1 FOOT 
WEST OF THE SOUTHWEST 
CORNER OF THE BUILDING . 

+BZ 

FOCUSED FIIELD INVESTIGATION 
NAVAL BASE CHARLESTON 
CHARLESTON. S.C. 

ROOM 19 

NOT TO SCALE 

FIGURE 5 
BUILDING 643 

PARTIAL FLOOR PLAIN 
AIR SAMPLE LOCATIONS 



C~_=-[ ......... _I If . I I LJ.: , "" ---crr II 
: : 

=: 
ss E 

~nar 
"lIIrI' .... 

\ 
lil:oIf:= 

--
GL 

.::. =-1~-;;rF1 '-.. --= 
-1._--, ___ ~ __ _ 

------
~ -+az I 

l ='17 B.-&.I i 

'~L-=r 
.....,... '-
~ I ===-
-----

L" _____ ~-' 

~ r 1 [ "BZ 
GL .....::,.- ..... =:. "_"":':... --

4-

FOCUSED FIIELD INVESTIGATION 
NAVAL BASE CHARLESTON 
CHARLESTON. S.C. 

LEGEND 
· .- SAMPLE LOCATION 

PHASE I 

• SAMPLE LOCATION 
PHASE II 

• SAMPLE LOCATION 
PHASE I & II 

BZ BREATHING ZONE 
GL GROUND LEVEL 
SS EXT. SUB-SLAB EXTERNAL 

NOT TO SCALE 

FIGURE 4 
BUILDING 202 

AIR SAMPLE LOCATIONS 

L:L = -="-]~ 
~-=~[~-

I~ .. --"L"=' 

=: 
_ ss E%-

GL----"~ 

- 1-
=== -

------ -----
I~ ____ -1_--,-__ L-..__ _ L ____ ~, -" 

FOCUSED FIIELD INVESTIGATION 
NAVAL BASE CHARLESTON 
CHARLESTON, S.C. 

.-
• • 
BZ 
GL 
SS EXT. 

-\ 
--

LEGEND 
SAMPLE LOCATION 
PHASE I 
SAMPLE LOCATION 
PHASE II 
SAMPLE LOCATION 
PHASE I & II 
BREATHING ZONE 
GROUND LEVEL 
SUB-SLAB EXTERNAL 

NOT TO SCALE 

FIGURE 4 
BUILDING 202 

AIR SAMPLE LOCATIONS 

DWG DATE: 1/26/95 I DWG NAME 0298202 



*BZ 
GL 

\\ 

\ 

SS EXT. 

BLDG. NO. 84 

FOCUSED FIELD INVESTIGATION 
NAVAL BASE CHARLESTON 
CHARLESTON. S.C. 

.. 
* 

LEGEND 
SAMPLE LOCATION 
PHASE " 
SAMPLE LOCATION 
PHASE I & " 

BZ BREATHiNG ZONE 
GL GROUND LEVEL 
SS EXT. SUB-SLAB EXTERNAL 

NOT TO SCALE 

FIGURE 3 
BUILDING NS 84 
NAVAL SECURITY 

AIR SAMPLE LOCATIONS 

OWG DATE: 1/26/95 10WG NAME: 029884 

-

*BZ 
GL 

\\ 

\ 

SS EXT. 

BLDG. NO. 84 

FOCUSED FIELD INVESTIGATION 
NAVAL BASE CHARLESTON 
CHARLESTON. S.C. 

.. 
* 

LEGEND 
SAMPLE LOCATION 
PHASE " 
SAMPLE LOCATION 
PHASE I & " 

BZ BREATHiNG ZONE 
GL GROUND LEVEL 
SS EXT. SUB-SLAB EXTERNAL 

NOT TO SCALE 

FIGURE 3 
BUILDING NS 84 
NAVAL SECURITY 

AIR SAMPLE LOCATIONS 



~I 
il 

LEGEND * SAMPLE LOCATION 
PHJISE II 

BZ BREATHING ZONE 

GL GROUND LEVEL 
SS INT. SUB-SLAB INTERNAL 
SS EXT. SUB-SLAB EXTERNAL 

/ 

I I_~T~[ I. 1 ] 

ITooT~T I I I 

FOCUSED FIELD INVESTIGATION 
NAVAL BASE CHARLESTON 
CHARLESTON. S.C. 

NOT TO SCALE 

FIGURE 2 
BUILDING 36 

BARRACKS 
AIR SAMPLE LOCATIONS 

DWG DATE: 1/26/95 \ DWG NAME: 029839 

LEGEND * SAMPLE LOCATION 
PHJISE II 

BZ BREATHING ZONE 

GL GROUND LEVEL 
SS INT. SUB-SLAB INTERNAL 
SS EXT. SUB-SLAB EXTERNAL 

I ~._~_E~_.-L __ ~~---~----L---~----~--.~ 

FOCUSED FIELD INVESTIGATION 
NAVAL BASE CHARLESTON 
CHARLESTON. S.C. 

NOT TO SCALE 

FIGURE 2 
BUILDING 36 

BARRACKS 
AIR SAMPLE LOCATIONS 

DWG DATE: 1 26 95 DWG NAME: 029839 



I • 

'-...' 

".-' " ' " . 
. -~~- :-,::-~ ~:~ / /' - , \ 

i 

METHOO TOI4-/ 

DETERMINATION OF VOLATILE ORGANIC COMPOUNDS (VOCS) IN AMBIENT AIR 
USINi SU"""- PASSIVATm CANISTER SAMPlll(; AND GAS 

CHROMATOGRAP~IC ANAlYSIS 

1. Scope 

1.1 This document descrtbes a procedure for sampH ng and arialys is 
of wlatlle organic c~pounds (VOC's) in ambient air. The IIIt!thod 
is based on collettion of whole air simples in SUMMA- passivated 
stainless steel canisters. The VOCS are subsequentiy separated 
by gl5 chrllDatography and measured by mass-selett ive detector or 
multidetector techniques. This method presents procedures for 
sampling into canisters to final pressures both above and below 
atmospheric pressure (respectively referred to as pressurized 
and subatmospheric pressure sampling). 

1.2 This method is lpp11cable to specific VOCs that have been tested 
and determined to be stable when stored in pressurized and sub­
atmospheric pressure canisters. Numerous compounds, many of 
which are chlorinated VOCs, have been successfully tested for 
storage stability in pressurized canisters (1,2). However, 
minimal documentation is currently available demonstrating 
stability of VOCs in subatmospheric pressure canisters. 

1.3 The organic compounds that have been successfully colletted in 
pressurized canisters by this methOd are listed in Table 1. 
These compounds have been successfully measured at the parts per 

2. Applicable Documents 

2.1 ASTM Standards 

D1356 - Definition of Terms Related to AtmospheriC Sampling and 
AnalysiS 

E260 - Recommended Pract ice for General Gas Chromatography 
Procedures 

[355 - Pra~t ice for Gas Chromatography Terms and Relationships 
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DETERMINATION OF VOLATILE ORGANIC COMPOUNDS (VOCS) IN AMBIENT AIR 
USINi SU"""- PASSIVATm CANISTER SAMPlll(; AND GAS 

CHROMATOGRAP~IC ANAlYSIS 

1. Scope 

1.1 This document descrtbes a procedure for sampH ng and arialys is 
of wlatlle organic c~pounds (VOC's) in ambient air. The IIIt!thod 
is based on collettion of whole air simples in SUMMA- passivated 
stainless steel canisters. The VOCS are subsequentiy separated 
by gl5 chrllDatography and measured by mass-selett ive detector or 
multidetector techniques. This method presents procedures for 
sampling into canisters to final pressures both above and below 
atmospheric pressure (respectively referred to as pressurized 
and subatmospheric pressure sampling). 

1.2 This method is lpp11cable to specific VOCs that have been tested 
and determined to be stable when stored in pressurized and sub­
atmospheric pressure canisters. Numerous compounds, many of 
which are chlorinated VOCs, have been successfully tested for 
storage stability in pressurized canisters (1,2). However, 
minimal documentation is currently available demonstrating 
stability of VOCs in subatmospheric pressure canisters. 

1.3 The organic compounds that have been successfully colletted in 
pressurized canisters by this methOd are listed in Table 1. 
These compounds have been successfully measured at the parts per 

2. Applicable Documents 

2.1 ASTM Standards 

D1356 - Definition of Terms Related to AtmospheriC Sampling and 
AnalysiS 

E260 - Recommended Pract ice for General Gas Chromatography 
Procedures 

[355 - Pra~t ice for Gas Chromatography Terms and Relationships 

2.2 Other Documents 

U.S. Environmental Protection Agency Technical Ass1stance Document (3) 
Laboratory and Amb1ent A1r Studies (4-17) 

. i 
I 

i 
r 

1 
I 
I . 

.. 
• 



/ 

I 
T014-2 l 

3. 5U11111ary of Method 

3.1 Both subatmospheric pressure and pressuriz sampling modes use 
"an initially evacuated can,ister and a pu -ventilated sample llne 
during sample collection. Pressurized ampl1ng requires an addi­
tional pump to provide positive 'press~e to the sample canister. 

" sample of anDient air is drawn through a sampling train comprised 
of components that regulate the rate and duration of sampling into 
a pre-evacuated SUMMA- passivated canister. 

3.2 After the air sample is collected, the canister valve is closed, 
an identification tag is attached to the canister, and 'the canis­
ter is transported to a predetermined laboratory for "analysis. 

3.3 Upon receipt at the laboratory, the caniste~ tag data is recorded 
and the canister is attached to the analytical system. During ~aly­
sis, water vapor is reduced in ,the gas stream by a Nafion- dryer 
(if applicable), and the VOCs are then concentrated by collection 
in a cryogenically-cooled trap. The cryogen is then removed and the 
temperature of the trap is raised. The VOCs originally collected 
in the trap are revolatilized, separated on a GC column, then de­
tected by one or more detectors for identification and quantitation. 

3.4 The analytical strategy for Method T014 involves using a high­
resolution gas chromatograph (GC) coupled to one or more appro­
priate GC detectors. Historically, detectors for a GC have been 
divided into two groups: non-specific detectors and specific 
detectors. The non-specific detectors include, but are not limited 

to, the rei trogen-pnosphor-.:s dete'ctor (NPO). the flame ionization 

detector (FlO), the electron capture detector (ECD) and the photo­
ionization detector (PID). The specific detectors include the 
mass spectrometer (MS) operating in either the selected ion moni­
toring (5IM) mode or the SCAN mode, or the ion trap detector. 
The use of these detectors or a combi nation of these detectors 
as part of an analytical scheme is determined by the required 
specificity and sensitivity of the application. While the non­
specific detectors are less elpensive per analysis and in some 
cases more sensitive than the specific detector, they Vlry in 
specificity and sensitivity for a specific class of compounds. 
For instance, if multiple halogenated compounds are targeted, 
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an ECD is usually chosen; if only compounds containing nitrogen 
or phosphorus are of interest, a ~D can be used; or, if a variety 
of ~drocarbon compounds are sought, the broad respo~se of the 

. FID or PID is appropriate. In each Of. these cases, however, the 
speci fic identificltion of the compound within the class is deter­

mined only by its retention time, Which can be subjeCt, to shifts 
or to interference from ·other· nontargeted .compounds. When misiden­
tification occurs, the error isgenerilly a result of a cluttered 
Chromatogram, making peak assignment difficult. In particular. 
the more volatile organics (chloroethlnes, et~ltoluenes, dichloro­
benzenes, and various freons) exhibit less well defined thromato-

. graphic peaks, leading to misidentification using non-specifiC 
detectors. Quantitative ClJllparisons indicate that the FlD is more 
subject to error thaI the ECD because the ECD 15 a lIuch more selec­
tive detector for a _l1er class of clJllpounds which exhibits a 
stronger response. Ident1fication errors, however, can be reduced 
by: (a) employing simultaneous detection by different detectors 
or (b) correlating retention times from different GC columns for 
confirmation. In either case, interferences on the non-specific 
detectors can still cause error in identifying a complex sample. 
The non-specific detector system (GC-NPD-FID-ECD-PID), however, 
has been used for approximate quantitation of relatively clean 
samples. The nonspecific detector system can provide a ·snapshot· 
of the constituents in the sample, allowing determination of: 

- Extent of misidentification due to overlapping peaks, 
- POSition of the VOCs within or not within the concentration 

rlnge of anticipated further anllysis by specific detectors 
(GC-MS-SCAN-SIH) (if not, the sample is further diluted), and 

- EXistence of unexpected peaks which need further identificltion 
by specific detectors. 

On the other hand, the use of specific detectors (MS coupled to a 
GC) allows positive compound identification, thus lending ltself 
to more specificity than the multidetector GC. Operating in the 
SIH mode. the MS can readily approach the same sensitivity as the 
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multidetector system, but its flexibility is limited. For SIH 
operation, the HS is progra~d to acquire data for a limited 
number of targeted compounds while disregarding other acqui red 
1nfol'lllat10n. In the SCAN llllde, however, the HS becomes a universal 
detector, often detect1ng compounds wh1ch are not detected by 
the multidetector approach •. The GC-MS-SCAN will provide pos1tive 
1dent1f1cat10n, wh11e the GC-HS-SIH procedure prov1des quant1tat10n 
of • restr1cted "target compound" list ofVOCs. 

spec1f1c detectors by consider1ng such factors as project objectives. 
des1red detect10n 11.'ts, equiptltnt ava1labi11ty, cost and 
personnel capab11ity in developing In analyt1cal strategy. 
A 11 st of so.e of the advantages and d1 sad vantages associated 
with non-specific Ind spec1fic detectors may ass1st the 
analyst in the decis10n-making process. 

Non-Specif1c Hultidetector Analyt1cal System 

Advantages Oi sadvantages 

o Somewhat lower equipment 0 Hultiple detectors to calibrate 
cost than GC-HS 0 Compound identification not 

o Less sample volume requi red poSitive 
for analysis, 0 Lengthy data interpretation 

o Hore sensitive (one hour each for analysis 
- ECD may be 1000 times and data reduction) 

IIOre sensitive than 0 Interference(s) from co-eluting 
GC-HS compound(s) 

o Cannot identify unknown 
compounds 
- outside range of cali­

bration 
- w1thout standards 

o Does not differentiate 

targeted compounds from 
interfer1ng compoundS 
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Specific Detector Analytical System 

GC-MS-SIM 
Advantages 

o positive compound identification 
o greater sensitivity than GC-MS­

SCAN' 

o less operator interpretation 
than for mult idetector GC 

o can resolve co-eluting peaks 
o IIIDre specHic than t~lti­

detector GC 

GC-MS-SCAH 

0. po.sitive compound identificat1o.n 
a can identify all compounds 
o less operator interpretation 
o can resolve co-eluting peaks 

D1 udvantages 

o can't identify non-specified 
compounds (ions) 

o ,sOftleWlllt greater equl pment 
cost than auttidetector GC 

o greater slllq)te voluftle requt red 
than for aultidetector GC 

0. universa1tty of detecto.r sac­
rificed to achieve enhance­
ment in sensitivity 

o lower sensitivity than GC-MS­

SIM 
0. greater sample yo.lume requi red 

than for multidetector GC 
o somewhat greater equipment cost 

than multidetector GC 

The analytical finish for the measurement chosen by the analyst 
should provide a definitive identif1cation and a precise quanti­
tation of volattle organiCS. In a large part, the actual approach 
to these two objectives is subject to equipment availability. 
Figure 1 indicates some of the favor,ite optio.ns that are used lS 

an an.iytic.i finish. The GC-MS-SCAH opticn uses a capillary 
Co.11JIIII GC coupled to a MS operated 1n a scanning lOde and sup­
ported by spectral library search rout1nes. This opt1on offers 
the nearest approx1mation to unamb1guous identification and 
covers a wide range of compounds IS defined by the completeness 
of the spectral library. GC-MS-SIM IIIDde is limited to a set of 
target compounds which are user defined and is IIIDre sensitive 
than GC-MS-SCAH by virtue of the longer dwell times at the 
restricted number of m/z values. 80th these techniques, but 
especially the GC-MS-SIM option, can use a supplemental general 
non-specific detector to verify/identify the presence of VOCs. 
Finally, the option labelled GC-multidetector system uses a 
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cClllbination of retentton tfllll! and IRulttple general detector veri­

fication to 'identify ccnpounds. However. interference due to 

nearly identical retention tillll!s can affect system quantitation 

when using this option. 

Due to the low concentrations ,of VOCs encountered in urba'n air 

, (typically less than 4 ppbv and the IRajortty below 1 ppbv) along 
, , , 

with their ccnplicated chrcnatogralRs, Method TO-14 strongly recommends 

the specific detectors (GC-MS-'SCAN-SIM) for positive identification 

and for primary quantitation,to ensure that 'high-quality ambient 

data is acquired. 

For the experienced analyst whose analytical system is limited, to the 

non-specific detectors, Section 10.3 does provide guidelines and 

example chrcnatograms showing typical retention tillll!s and calibra­

tion response factors, and utilizing the non-specific detectors 

(GC-FIO-ECO-PIO) analytical system as the primary quantitative 

technique. 

4. Significance 

4.1 VOCs enter the atmosphere fran a variety of sources, including 

petroleum refineries. synthetic organic chemical plants, natural 

gas processing plants, and automobile exhaust. Many of these 

VOCs are acutely toxic; therefore, their determination in ambient 

air is necessary to assess human health impacts. 

4.2 Conventional methods for VOC determination use solid sorbent sampl­

ing techniques. The most widely,used sol1d sorbent is Tenax-. An 

air sample is drawn through a Tenaxe-filled cartridge where certain 

VOCs are trapped on the polymer. The sample cartridge is transferred 

to a laboratory and analyzed by GC-MS. 

4.3 VOCs car. also be succeSsfully collected in stainless steel canisters. 

-----' .... 

Collection of ambient air samples in canisters provides (I) conven­

ient integration of ambient samples over a specific time period, 

(e.g •• 24 hou,.s); (2) remote sampling and cent,.;l analysis; (3) 

ease of storing and shipping samples; (4) unattended sample col­

lection; (5) analysis of samples fran multiple sites with one 

analytical system; and (6) collection of sufficient sample volume 

to allow assessment of measurement precision and/or analysis of 
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slllljlles by several analytical systems. Howe"er, care Ilust be exer-; 
cised in selec:ting, cleaning, and handling sample Canisters and. 
sampl1 ng apparatus to avoid losses or contamination of !;he slRoples. '. , 

Contamination is a critical issue with canister-based sampling be-
'cause the canister is the last element in the sampling train. 

4.4 Interi.r s~rfaces of the canisters are treated by the SUMMA­
passivation procen, in which a pure'thrcne-nickel oxide is 

formed on the surface. This type of vessel has been used in the 
past for sampie coiiection and has demonstrated Simple storage 
stability of md"y specific organic compounds. 

4.5 This method tan be applied to sampling·and analysis of nat only 
VOCs, but also some selected semi volatile organic compounds 
(SVOCs). The term ·semivolatlle organic compounds· is used to 
broadly deScribe organic compounds that are too volatile to be 

collec:ted by filtration air sampli ng ~ut nat volatile enough for 
thermal desorption from solid sorbents. SVOCs ca~ generally be 
classified as those with saturation vapor pressures at 25°e be­
tween 10-1 and 10-7 mm Hg. VOCs are generally claSSified as 
those organics having saturated vapor pressures at 25°e greater 
than 10-1 mm H9. 

5.. Oefi ni t ions 

Note: Oefinitions used in this document and in any user-prepared 
Standard Operating Procedures (SOPs) should be consistent with ASTM 
Methods 01356, E260, and E355. '&;ll abbreviations and sYnDols within 
this method are defined at point of use. 
5.1 Absolute canister pressure· Pg+Pa, where Pg = gauge pressure in 

the tanister (kPa, psi) and Pa = barometric pressure (see 5.2). 
S.2 Absolute pressure - Pressure measured with reference to absolute 

zero pressure (as opposed to atmospheric pressure), usually 
expressed as kPa, mm Hg or psia. 

5.3 Cryogen - A refrigerant used to obtain very low temperatures in 
the cryogenic trap of the analyt'ical system. A typical cryogen 

is liquid oxygen (bp -183.0 0 C) or liquid argon (bp -18S.7°e). 
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5.4 ~ynamic calibration - Calibration of an dnalytical system using 
calibration gas standard concent~ations in a form identical Dr 
very similar to the samples to be analyzed and by introducing 
such standards into the J.D.l£ of the sampling or analytical 
system 1 n a manner very simn ar to the noriaal sampli ng or 
analytical pl·OCesS. 

5.5 Gauge ~~,ssure - Pressure measured above ambient atmospheric 
pressure (as opposed to absolute pressure). Zero gauge pressure. 
is equal to ambient atmospheric (baronetric) pressure. 

5.6 MS-SCAN - The 6C 1s coupled to a MS programmed in the SCAN mode 
to scan all ions repeatedly during the 6C run. As used in the 
current context, this procedure serves as a qualitative identi­
fication and characterizatlon of the sample. 

5.7 MS-SIM - The 6C i5 coupled to a MS programmed to acquire data 
f,.. .. "nlu eftA,ff' ...... ""UI. _-" +ft ........ _~M .'1 .......... _ Thofi. ofi. 
- ..... ...... 'J ... ....- ...... ~- ................ ,.'" ... '., ... ~fill ... gl, ... ~ ....... '",. I. 

performed using SIH coupled to retention time discriminators. 
7he GC-SIM analys15 provides quantitative results for selected 
constituents of the sample gas as programmed by the user. 

5.S 'Megaboree column - ChrDlllatographic colulm havin9 an internal di­
ameter (1.0.) greater than 0.50 ntnt. The Megabore- column is a 
trademark of the J&W Scientific Co. For purposes of this 

method, Megibore- refers to chrDlllltographic columns with 0.53 
mm 1.0. 

5.9 Pressurized sampH ng - Coll,ection ef an air sample in a canister 
.ith a (final) Cinister pressure above atmospheric pressure, 
using a sample pump. 

5.10 Qualitative accuracy - The ability of an analytical system to 
correctly identify cDlllpour.ds. 

5.11 Quantitative accuracy - The ability of an analytical system to 
correctly measure the concentration of an identified c(JI,pound. 

5.12 Static calibration - Calibration of an analytical sy~tem using 
standards in a form different than the samples to be analyzed. 
An 'example of a static calibration would be injecting a small 
volume of a high concentration standard directly onto a GC 
col~, bypassing the samplQ extraction and preconcentration 
portion of the analytical s~tem. 
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5.4 ~ynamic calibration - Calibration of an dnalytical system using 
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such standards into the J.D.l£ of the sampling or analytical 
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5.13 Subatmospheric sampling - Collection of an air sample In an 

evacuated eanlster at a (final) ea,ilster pressure below atmos­

Pheric pressure, without the assistance of a sampling pump. The 

eanlster 15 filled as the lnternll eanlster pressure Increases 

to _lent or 'near ellblent pres~u"e~ An auxl1iary "I~uum pump 
.. y be used as part of the s_pl1ng s15t .. to flush the l.nlet 

tubing prior to or during sample collection. 

6. Interferences and LimitatiOns . 

6.1 Interferences can oeeur In 51l1ple analysis If lDisture Ittullll­

lites In the dryer (see Section 10.1.1.2). An autDllllted cleanup 

proeedure that periodically heats the dryer to sbout 100·C while 
purging with zero air ellmlnltes any moisture buildup. This pro­
cedure does not degrade sample Integrity. 

6.2 Conta.lnatlon .ay occur In. the s_pllny system If eanlsters are 

not properly cleaned before use. Additionaiii, an otlier silAl'l1ng 

equipment (e.g., pump and flow controllers) should be thoroughly 
clelned to ensure that the filling apparatus will not contaminate 

samp'",\. Instructions for cleaning the eanlsters and certifying 

the field sampling system are desc!'lbed In Sections 12.1 and 12.2, 

respecthely. 

6.3 Beeause the GC-MS analytical system employs a Naflon- penneable 

","rane dryer to remove water vapor selectively from the smple 

strellll, polar organic c~pounds may penneate concurrent with the 

moisture molecule. Conseque"tly, the analyst-should quantitate 

his or her system with the specifiC organic constituents under 
exa.lnatlon. 

7. Apparatus 

7.1 Sample Collection 

[Note: Subatmospheric pressure and pressurized canister sampling 

systems are c_nhlly available and have been used IS part of 

U.S. Environmental Protection Agency's Toxlcs Air Monitoring 
Stations (TAMS), Urban Air Toxic Pollutant Program (UATP), and 

the non-methane organic compound (NMQC) sampling and analysis 
program.] 

----_._-----.-
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7.1.1 Subatmospheri~ Pressure (See Figure 2 Without Metal Bellows 
Type Pump) 

·7.1.1.1 Sampling inlet line - s~ainless steel tubing to 
~onnect the sa~pler to the sample inlet. 

'7.1.1.2 Sample canister - leak-free stainle;s steel pressure 
vessels of desired volume (e.g., 6 L); with valve 
'and SUMMA- passivated interior surfaces (S~ientifl~ 

Instrumentlti~!I Specialists, Inc., P.O. Box 8941. 
Moscow, 10 838<13, or Anderson Samplers, Inc., 4215-C 
Wendell Dr., Atlanta, GA, 30336, or equivalent). 

'. 

7.1.1.3 Stainless steel YlCl:urn/pressure gauge - capable of' 

measuring vacuum (-100 to 0 kPa or 0 to 30 in Hg) 
a~ pressure (0-206 kPa or 0-30 psig) in the sampling 
system (Matheson, P.O. Box 136, Morrow, GA 30200, 
Model 63-3704, or equivalent). Gauges should be 
._.-... ., ............ _ ... ' ....... ·i .~ ..... 
foo~"~ '-I'II:"UJI GIft,! 11:'8'" 1001'=1""'. 

7.1.1.4 Electronic mass flow controller - capable of main­

taining a constant flow rate (~ 1~) over a sampl­
ing period of up to 24 hours and under ~onditions 
of changing temperature (20-40·C) and humidity 
(Tylan Corp., 19220 S. Normandie Ave., Torrance, 
C" 90S02, '1odel FC-260,. or equivalent). 

7.1.1.5 Particulate matter filter - 2-um sintered stainless 
steel in-line filter (Nupro Co., 4800 E. 34S th St., 
Willoughby, OH 44094, Model SS-2F-K4-2, or equiva­
lent) • 

7.1.1.6 Electronic timer - for unattended sample ~ollect ion 
(Paragon Elect. Co., 606 Parkway Blvd., P.O. Box 28, 
Twin Rivers, WI 54201, Model 7008-00, or equival~nt). 

7.1.1.7 SolenOid valve - electri~ally-operated, bi-stable 
solenoid valve (Skinner Magnelatch Valve, New 

Sri.tain, CT, Model V5RAM49710. or equivalent) with 
Vito"- seat and o-ri ngs. 

7.1.1.8 Chromatographi~ grade stainless steel tubing and 
fittings - for interconnections (Alltec:h ASSOCiates, 
2051 Waukegan Rd •• Oeerfi~ld, IL 60015, Cat. '8125, 

---_._- -_._. 
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or equivalent). All such materials in contact with 
'sample. analyte. and support gases prior to analy-
sis should be chromatographic grade stainless 'steel. 

7.1.1.9 Thermostatically.controlled heater - to maintain 
temperature inside insulated sampler enclosure above 
ambient temperature (Watlow Co •• Pfafftown. NC. 
Part 04010080, or equi,valent). 

7.1.1.10 Heater thermostat - automatically regulates heater 
temperature (Elmwood Sensors. Inc •• 500 Nar.ragansett 
Park Dr •• Pawtucket RI 02861. Model 3455·RC-D10D­

alll. or !!!Iuivllent). 
7.1.1.11 Fan - for cooling sampltng system (EGIG Rotron. 

Woodstock. NY. Model SUZAI. or equivalent). 
7.1.1.i2 Fan thermostat - automatically regulates fan opera­

tion (Elmwood Sensors. Inc •• Pawtucket. RI. Model 
3455-RC-0100-0244. or equivalent). 

7.1.1.13 Maximum-minimum thermometer - records highest and 
lowest temperatures during sampling period (Thomas 
Scientific. Brooklyn Thermometer Co •• Inc •• 
PIN 9327H30. or equivalent). 

7.1.1.14 Nupro stainless steel shut-off valve - leak free. 
for vacuum/pressure gauge. 

7.1.1.15 Au~iliary vacuum pump - continuously draws ambient 
air to be sampled through the inlet manifold at 10 
L/min. or higher flow rate. Sample is extracted 
from the manifold at a lower rate. and excess air 
is ~hausted. [Note: The use of higher inlet flow 
rates dilutes any contamination present in the inlet 
and reduces the pos.ibility of sample contamination 
as a result of contact with active adsorption sites 
on inlet walls.] 

7.1.1.16 .Elapsed time meter - measures duration of sampling 

(Conrac. Cramer Oiv •• Old Saybrook. CT. Type 6364. 
PIN 10082, or equivalent). 

7.1.1.17 Optional fixed orifice. capillary. or adjustable 
micrometeri ng val ve ~ ,may be used in 11 eu of the 
electronic flow controller for grab samples or short 

duration time-integrated samples. Usuallvappropri­
ate only in situations where screening _.mplr are 
Uken to assess future sampling activity. 
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7.1.2 Pressurized (Fi9ure 2 With Hetal Bellows Type Pump and Figure 3) 

(Hetal Bellows Corp., 1075 Providence Highway, 
Sharon, KA 02067, Hodel HB-151, or equivalent), 
capable of 2 atmospheres output pressure. Pump must 

, be free of leak., tlean, and uncontaminated by 011 

Dr organic compounds. [Note: An alternative sampl­
ing system has been developed by Dr. R. Rasmussen, 
~he Oregon Graduate Center (18,19) and 1s illustrated 
1n Figure 3. This flow system uses, in order, a 
pump, a meChanical flow r!gulator, and a mechanical 
compensating flow restrictive device. in this con­
figuration the pump is purged with a large sample 
flow, thereby eliminating the need for an auxiliary 
vatuum pump to flush the sample inlet. Interferences 
using this configuration hive been minimal .J 

7.1.2.2 Other supportl ng maUrl als - all other ccmponents of 
the pressurized sampl1 ng system (Figure 2 with metal , 
bellows type pump and Figure 3) are Similar to compo-
n~nts discussed in Sections 7.1.1.1 through 7.1.1.16. 

7.2 Sample Analysis 

7.2.1 GC-HS-SCAN Analytical System (See Figure 4) 

7.2.1.1 Th! GC-HS-SCAN analytical system must be capable of 
acqui r1 n9 and process; ng data ; n' the H3-SCAN mode. 

7.2.1.2 Gas chromatograph - capable of sub-ambient tempera­
ture programming for the oven, with other generally 
standard features such as gas flow regulators, auto­
matic control of valves and integrator. etc. Flame 
ionization detector optional. (Hewlett Packard; 
Rt. 41. Avondale, PA 19311. Hodel 5BBOA, with oven 
temperature control and Level 4 BASIC programming. 
or equi va lent.) 

7.2.1.3 Chrcmatographic C!;tector - mass-selective detector 

--~, .. ---~~====~-----

(Hewlett PaCkard, 3GOO-i Hanover St., 9B, Paio Alto. 
CA 94304, Hodel HP-5970 MS, or equivalent). equipped 

with computer and appro.pr;ate software (Hewlett 
Patkard. 3000-T Hanover St .. 9B, Palo Alto, CA 94304, 

----------
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HP-216 Computer, Quicksilver MS soft.are, Pascal 
3,0, .ass storage,g133 HP Winchester with 3.5 inch 
floppy disk, or equivalent}. The GC-MS is set in 
the SCAN mode, where the MS screens the sample for 
identification and quantitation of VOC species. 

7.2.1.4 Cryogenic trap ,with temperature control assembly -
'refer to ,Sect ion 10.1.1.3 for complete description 
of trap and temperature control assembly (Nutech 
Corporation, 2142 Geer St., Durham, NC, 27704, 
Model 320-01, or equivalent). 

7.2.1.5 Electronic mass flow controllers (3) - .. intain 
constant flow ,(for carrier gas and sample gas) and 
to provide analog output to monitor flow anomalies 
(Tylan Model '260; 0-100 cm3/min, or equivalent). 

7.2.1.6 Vacuum pump - general purpose laboratory pump, 
capable of drawing the desired sample volume through 
the cryogenic trap (TnOiiias IrtdustMes~ Inc •• Sheboygan. ) 

WI, Model I07BA20, or equivalent). 
7.2.1.7 Chromatographic grade stainless steel tubing and 

• stainless steel plumbing fittings - refer to Section 
1.1.1.8 for description. 

7.2.1.8 Chromatographic column - to provide compound separation 
such as shown in Table 5 (Hewlett Packard, Rt. 41, 
Avondale, PA 19311, OV-l capillary column, 0.32 mm x 

7.2.1.9 

50 m with 0.88 um crosslinked methyl silicone coating, 
or equival ent). ' 
Stainless steel vacuum/pressure gauge (optionaij -
capable of measuring vacuum (-101.3 to 0 kPa) and pres­
sure (0-206 kPa) in the sampling system (Matheson, P.O. 

" 

Box 136, Morrow, GA 30200, Model 63-3704, or equiva­
lent). Gauges should be tested clean and leak tight. 

7.2.1.10 Stainless st~el cylinder pressure regulators - standard, 
two-stage cylinder regulators with pressure gauges for 
helium, zero air and hydrogen gas cylinders. 

7.2.1.11 Gas purifiers (3) - used to remove organic impurities 
and moisture from gas streams (Hewlett Packard, Rt. 41, 
Avondale, PA, 19311, PIN 19362 - 60500. or equivalent). 

.

~------~----.-------------­---'-----------, • 
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7.2.1.12 low dead-volume tee (optional) - used to split the 
exit now from the GC column (Alltech Associates. 
2051 Waukegan Rd.,. Deerfield, Il 60015, Cat. '5839, 
or equivalent)'. ' 

7.2.1.13 Nafion- dryer - consisting of Nafion tubing cc­
axially mounted within larger tubing (Penna Pure 
Products. 8 Executive Drive. Toms River, NJ, 08753, 

Model "0-125-48. or equivalent). Refer to, Section 
10.1.1.2 for description. 

7.2.1.14 Six-port gas chromatographic valve - (Seismograph 
Service Corp. Tulsa, OK, Seiscor Model VIII, or 

equi va lent). 
7.2.1.15 Chart recorder (optional) - canpatible with the 

Jetector output signals to record optional FlO 
detector response to the sample. 

7;2.1.16 Electronic integrator (optional) - canpatible 
w ........ _ ... _ .... ~ .... _ ...... _ .•• _.,;:_ ... , -# .... _ ~'n _ .... 
_ ...... 'n;; ''''-':;;''11;'''''''Il0l'' """ .. .,,, .. ~1~lIal "" ""l1li= I .. .., a""" 
capable of integrating the area of one or more 
response peaks and cal culating peak areas cor­
rected for baseline drift. ' 

7.2.2 GC-MS-SIH Analytical System (See Figure 4) 

7.2.2.1 The GC-MS-SIM analytical system must be capable of 
acquiring and processing data in the MS-SIH mode. 

7.2.2.2 All canponents of the GC-MS-SIH system are identi­
cal to Sections 7.2.1.2 through 7.2.1.16. 

7.2.3 GC-Multideteetor Analytical System (See Figure 5 and Figure 6; 

7.2.3.1 Gas chranatograph with flame ionization and elec­
tron capture detectors (photoionization detector 
optional) - capable of sub-antlient temperature 
programming for the oven and simultaneous opera­
tion of all detectors, and with other generally 
standard f@atures such as gas flow regulators; 

automatic control of valves and integrator, etc. 
(Hewlett Packard, Rt. 41, Avondale, PA 19311, 
Model 5880A, with oven temperature control and 

level 4 BASIC programming, or equivalent). 

_ft ____ -~=== .. __ .. , ____ . __ _ 
. 
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7.2.3.2 ChAI"t recorders - C:llllpaUble with the detec:tor output 
signals to rec:ord .detec:tor response to the s .. ple. 

7.2.3.3 Electronic: integrator - C:Cllllpat1ble with the detec:­
tor output signals and C:lpable of integrating the 
Irea of one or .ore response peaks Ind c:alc:ullting 
peak Ireas c:orrected for baseline drift. 

7.2.3.4 Six-pol"t gas c:hraaatographic: valve - (Seis.ograph Ser­
vice Corp, Tulsa, .()I(~ Sehcor MOdel VIII, or equivllent). 

7.2.3.5 Cryogenic trap with temperature control IssewDly­
refer to Section 10.1.1.3 for caaplete description of 
trIP .nd temperature control' IssewDly ("Utech Corpo'rl­
tion. 2142 Geer St •• Dum ... Nt Z7704. Model 320-01. 
or equivalent). 

7.2.3.6 Electronic .ISS flow controllers (3) - .. intain con­
stant flow (for c:arrier gas. nitrogen .Ike-up glS and 
Sillp le gas) and to provide anllog output to ~nitor 
flow anomalies (Tylan Model 260, 0-100 cR3~in. or 
equiva lent). 

7.2.3.7 Vacuum pump - general purpose laboratory puDp, capable 
of drawing the desired sample volune through the cry­
ogenic trap (see 7.2.1.6 for source and description). 

7.2.3.8 Chromatographic grade stainless steel tubing and stain­
less steel plumbing fittings - refer to Section 7.1.1.8 
for description. 

7.2.3.9 Chromatographic column - to provide cc,npound separatio', 
such as shown in Table 7. (Hewlett Packard. Rt. 41. 
Avondale. PA' 19311. OV-1 capillary column. 0.32 
mm x 50 m with 0.88 um crosslinked methy' silicone 
coating. or equivalent). (Note: Other columns 
(e.g., 08-624) c:an be used as long as the system 
meets user needs. The wider Megabor" column (i.e •• 
0.53 mm 1.0.) is less susc:eptible to plugging as 
a result of trapped water. thus eli_inating the 
need for a Nafion- dryer in the analytical system. 
The Megabore- column has sample c:apacity approaching 
that of a packed column. while retaining much of 
the peak resolution traits of narrower c:01umns 

(i.e •• 0.32 mm 1.0.) • 

--------.- -
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7.2.3.10VlcuunVpressure gauges (3) - refer to Section 
7.2.1.9 for description. 

7.2.3.11 Cylinder pressure stllnless steel r~ulators -
standArd, two-stage cylinder regulators with' 
pressure gauges for helium, zero air, nitrogen. 

Ind hydrogen gas cyl1 nclers. 

7.2.3.12 GIS purifiers (4) - used to remOve organic 
l~urltles Ind .olsture from gas streams (Hewlett­
Plcklrd. Rt. 41. Avondale. PA. 19311. P/N 19362 -

50500, or equivalent). 
7.2.3.13 Low cleld-volune tee - used to split (SO/SO) the 

exit flow from the GC ~olumn (Alltech Associates. 
2051 Waukegan Rd •• Deerfield. IL 60015. Cat. 

'5839. or equl val ent). 

7.3 Canister Cleaning System (See Figure 7) 

" 

7.3.1 Vacuum pump - capable of Evacuating sample canist:r(s) to 

an absolute pressure of <0.05 •• Hg. 
7.3.2 Manifold - stainless steel manifold with connections for 

sl~ltaneDUsly cleaning several canisters. 
7.3.3 Shut-off valve(s) - seven (7) on-off toggle valves. 
7.3.4 Stainless steel vacuum gauge - capable of Measuring vacUUOl 

In the manifold to an absolute pressure of 0.05 mm Hg or 

less. 
7.3.5 Cryogenic trap (2 required) - stainless steel U-shaped open 

tubular trap cooled with .11quld oxygen or argon to prevent 
contamination fram baCk diffusion of oii fram vacuum pump 
and to provide clean. zero air to sample canister(s). 

7.3.6 Stainless steel pressure gauges (2) - D-34S kPa (D-50 psig) 
to monitor zero air pressure. 

7.3.7 Stainless steel flow control valve - to regulate flow of 
zero air into canlster(s). 

7.3.8 Humidifier - pressurlzable water bubbler containing high 
performance l1quld chromatography (HPLC) grade deionized 
water or other system capable of provldl ng mol sture to the 
zero air supply. 

7.3.9 Isothermal oven (optional) for heating 
Scientific. Pittsburgh. PA. Model 349. 

canisters (Fisher 
or equivalent). 

------ -------.. _----~--.. 
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7.4 Calibration Syst~ and Manifold (See Figure 8) 

7.4.1 Calibration lIIanifold - glass .. ntfold, (1.25 ~ I.D. x 66 ~) 
with s.apltng Ports and tnternal baffles for flow disturbance 
to ensure proper .btng. 

7.4.2 H~idtfter - SDo-~ t~inger flask containtng HPLC grlde 
deionized water. 

. 7.4.3 Electrontc .ass flow controllers - one D to 5 L/Illin and 
one D to 50 c.J/mtn (Tylan Corporation, 233Ol-TS IItllllington 

Ave., Carson, CA, 90;45, Hodel 2160, or eq"o'fvalcnt). 

7.4.4 Teflo", ftlter{s) - 47-.. Teflo", filter for particulate 
control, best source. 

8. Reagents and Matert al s 

8.1 6Is cylt nders of heHUIII, hydrogen, nitrogen, and zero atr -
ultrahigh purtty grade, best source. 

8.2 6Is caHbration standards - cyHnder(sj conU,ii'ii!l ijijiiGltillWltl!ly 

10 PpIIIY of each of the following compounds of interest: 

.tnyl chlortde 

.inyltdene Chloride 
1,1 ,2-trlchloro-l ,2,2-

trif1uoroethane 
chlorofol'll 
l,2-dichloroethane 
benzene 
toluene 
Freon 12 
lllethyl chloride 
1.2-dichloro-l,l,2,2-tetrafluoroethane 
_thy i oraaiae 
ethyl Chloride 
Freon 11 
dlchloromethane 
l,l-dlchloroeth.ne 
Cls-1,2-dichloroethylene 
l,2-dlchloropropane 
l,l,2-trichloroethane 

.' 

l,2-dibromoethane 
tetrachloroethylene 
chI oro benzene 
benzyl chlorlde 
hexachloro-l,3-butadiene 
_thyl chlorofol'lll 
carbon tetrachlorlde 
trichloroethylene 
cis-l,3-dichloropropene 
trans-l,3-dichloropropene 
ethyl benzene 
o=xylene 
m-xylene 
p-xylene 
styrene 
1,1 ,2,2-tetrachl oroethane 
l,3,S-trlmethyl benzene 
l,2,4-trimethylbenzene 
.-dichlorobenzene 
o-di chI orobenzene 
p-dlchlorObenzene 
l,Z,4-ti1chloiobenzene 

I , 
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The cyllnder(s) should be traceable to a National Bureau of 
Standards (NBS) St.nd.rd Reference Material (SAM) or to I NBS/EPA 
approved Cert 111 ed Reference Material (CRM),. The cll!lponents qy 

be purc..:.oIsed 1 none cyll nder . or .ay be sepa rated 1 nto diffe rent 
cylinders. Refer to.~nufacturer·s specification for guidance on .' . 
purchasing and mixing VOCs ·In gas cyllnders. Those compounds 
purchased should ~tCh. one's own target list. 

8.3 Cryogen - l1qutd oxygen (bp -183.0·C). or liquid argon (bl' 
-lSS.7·C). best source. 

8.4 Gas purifiers ~ connected 1r~11ne between ~idjogen. nitFuyen. ind 

zero air gas cylinders and system Inlet line. to remove moisture 
and organic impurities from gas streams (Alltech Associates, 
2051 Waukegan Road, Deerfield, IL. 60015. or equivalent). 

8.5' Deionized water - high performance liquid chromatOgraphy (HPLC) 
grade. ultrahi~h purity (for humidifier). best source. 

8.6 4-bromofluorobenzene - used for tuning GC-MS. best source. 
8.7 Hexane - for cleaning sampling system components, reagent grade. 

best source. 
8.8 Methanol - for cleaning sampling system components, reagent grade. 

bes t source. 

g. Sampling System 

~ .. ~ .. -.---. 
/" 

9.1 System Oescri~tion 

9.1.1 Subatllllspheric Pressure Sampling [See Figure 2 (Without Metal 
Bellows Type Pump») 
9.1.1.1 In preparation for subatmospheric sample collec­

tion in a canister, the canister is evacuated to 
0.05 mm Hg. When opened to the atmosphere con­
taining the VOCs to be sampled, the differential 
pressure causes the sample to flow into the can­
ister. This technique may be used to collect grab 
samples (duration of 10 to 30 seconds) or time­
Integrated samples (duration of 12 to 24 hours) 
taken through a flow-restrictive inlet (e.g., 
mass flow controller. critical orifice). 

. 
" .... 
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9.1.1.2 I/lth a critical orifice flow restrlctor. there w111 
be a decrease In the ,flow rate as the pressure 
approaches atlllDspherlc. However. with a .ass flow 
controller. the subat.aspherlc sampl~ng system can, 
... lntaln a constant flow rate frcn full vacuum to ' 

within about 7 kPa, (1.0 psi) or less below alllblent 
pressure. 

9.1.2 Pressurized Sampling [See Figure 2 (I/ith Meta18ellows Type PUIIIP)] 

9.1.2.1 Pressurized SllIIPl1ng is used when longer-Una inte­
grated silllples or higher .01_ samples are required. 
The SIMPle is colletta! In a canister us1ng a PUIIIP 

and flow control arrangement to achieve 'a typ1cal 
103-206 kPa (1~-30 psig) final canister pressure. 
For eXAllple. a 6-11ter evacuated canister can be 

f111ed at 10 ~ /.1n for 24 hours to achieve a 11 nal 
pressure of ibout 144 kPa (21 psig). 

9.1.2.2 In pressurized canister sampling. a .etal bellows type 
pw.p draws In aabient air fran the sampling ... nlfold 
to fill and pressurize the sample canister. 

9.1.3 .All SUlplers 

9.1.3.1 A flow control device is chosen to .a1ntain a constant 
flow Into the canister over the desired slllple period. 
This flow rate 15 determined so the canister is filled 
(to about 88.1 kPa for subatmospheric pressure sampl­
Ing or to about one atlllDsphere above ant.ient pressure 
for pressurized sampling) over the desired sample 
period. The flow rate can be calculated by 

where: 

F· P x V 
T x 60 

F • flow rate (OR3/.in). 

P • fln.l canister pressure, atmospheres 
absolute. P is approximately equal to 

kPa r.~ge + 1 
10 • 

; / 

I 

t 
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v • volume of the ,anister (an3). 

T • sample period (hours). 
For example, if a 6-L ,anister is to -be filled 
to 202 kPa (2 atmospheres) absolute pressure in 
24 hours, the flow rate ,an be~l,ulated by 

F • 2 x 6000 • 8.3 an3/min 
24 x 60 

, , 

9.1.3.2 For automatic operation, the timer is wired to start 
and stoP. the pump at appropriate times for the desired 
sample period. The tillll!r IIUSt also ,ontrol the sole­

noid valve, to open the valve when starting the pump 
and 'lose the valve when stop pi ng the pump. 

9.1.3.3 The use of the Skinner Magnelatch valve avoidS any 
subsUntial temperature rise that would o"ur with 

a ,onventional, normally closed solenoid valve that 
would have to be energized during the entire sample 
period. The temperature rise in the valve ,ould 
~use outgassing of organi, 'OlIpounds frOlI the Vit:ln 
valve seat material. The Skinner Magne1atch 
valve requi res only a brief electri,a1 pulse to 

open Dr close at the appropriate start and stop 
times and therefore experien,es no temperature 

in,rease. The pulses may be obtained either 
with an e1e,t·ronic timer that ,an be programmed 
for short (5 to 60 seconds) ON periods, Dr with 
a ,onvent ional me,hani,a1 timer and a spe,i al 
pulse ,ircuit. A simple ele,tri,a1 pulse ,ir,uit 

for operating t he Ski nner Magne1 atch solenoid val ve 
with a ,onventiona1 mechanical timer is illustrated 
in Figure 9(a). However, with this simple Circuit, 
the val ve may operate unre1i ably duri ng bri ef 
power interruptions or if the timer is manually 
switChed on and off too fast. A better circuit in­
,orporating a time-delay relay to provide more re­
liable valve operation is shown in Figure 9(b). 
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v • volume of the ,anister (an3). 

T • sample period (hours). 

For example, if a 6-L ,anister is to -be filled 
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24 x 60 

, , 
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~.1.3.4 The connecting lines between the sample inlet and the 
canister should be as short as possib1e to mfnfmize 

thefr volUllll!. The flow rate i'nto the canister should 

remain relatfvely constant over the entire sampling 

period. If a critical orifice fs used, some drop in 

the flow rate may occur near the end of the sample 

Period as the cani ster pressure approaches the fi nal 

calculated pressure. 

9.1.3.5 As an option, a-second electronic timer (see Sec­
tion 7.1.1.6) may be used to start the auxiliary, 

PUIIIP several hours prior to the sampli ng period 

to flush and condition the inlet line. 

9.1.3.6 Prior to field use, each sampling system must pass 
a humid zero air certification (see Section 12.2.2). 

All plumbi ng should be checked carefully for leaks. 

The canisters must also pass a humid zero .ir certi­

fication before use (see Section 12.1i. 

9~2 Sampl1 ng 'Procedure 

9.2.1 The s.mple canister should be cleaned .nd tested accordfng 

to the procedure in Section 12.1. 
9.2.2 A sallPle collection system is assembled as shown in Ffgure 2 

Cand Figure 3) .nd must meet certificatfon requirements as 

outlined in Section 12.2.3. [Note: The sampling system 

should be cont.ined in an appropriate enclosure.] 

9.2.3 Prior to locating the .sampling system, the user may want to 
_ .. #,._ ....... __ ......... ,. .... 1 u..".- .......... :II _ ......... , ... ~,.. • .-+_ 
....... v .... ~ .... IIIOIIIO".H~ I5IIIUIJ ............... ~ .. .,..".,151., ........ '" .. J ........... . 

as outlined in Appendix B, to determine potential volatile 
organics present and potent1al "hot spots." The information 

gathered frCJl1 the portable GC screening analysis would be 

used in deve.loping • monitoring protocol, which fncludes the 

s.mpling system location, based upon the "screening analysis' 

results. 

9.2.4 After "screening analYSiS," the sampling system is located. 
Temperatures of .mbient air and sampler box interior are 

recorded on canister sampling field data sheet (Figure 10). 

[Note: The following discussion is related to Figure 2.] 
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9.2.5 To verlfy torrect sample flow, a ·practlte" (evlculi;~) 

canlster ls used ln the sampllng system. [Nate: For a '--) 

subatmospherlt sampler, the flow meter and practlce can~ 

ister, are needed. For the pUilp-driven system. the practice 
::anister is ~at needed, as the flow can be measured at 

the outlet of the system.] A certifled mass flow meter 

is attached tl.' the inlet line of the manifold, just in 

front of the filter. The canister is opened. The s'ampler 

is turned on and the reading of the certified mass flow 

meter is tDmpared to the sampler mass flow controller. 

The va,lues should agree witMn '!.lIn. If nat, the sample,. , 

~5$ flo~ meter needs to be rec!11brated or there is a 
lellt in the system., This should be investigated and 

corrected. [Nate: Mass. flowmeter readings may drift. 

Check the zero read 1 ng carefully and add or subtract the 

zero readlng when reading or adjusting the sampler flow 
rate, to compensate for any zero drift.] After two minutes, 

the deslred canister flow rate is adjusted to the proper 

value (as indicated by the certified mass flow meter) by '~ 

the sampler flow tontrol unit tontroller (e.g., 3.5 

cm3/min for 24 hr, 7.0 cm3/min for 12 hr). Record final 

flow under "CANISTER FLOW RATE," Figure 10. 

9.2.6 The sampler is turned off and the elapsed time meter ls 

reset to 000.0. Note: Any tlme the sampler ls turned 
off, wa,it at least 30 seconds to 'turn the sampler back on. 

9.2.7 The "practice" canister and tertified mass flow meter 

are distonnected and a clean certified (see Section 12.1) 

ca ni ster 'is attached to the sys tem. 

9.2.8 The canister valve and vacuum/pressure gauge valve are opened. 
9.2.9 Pressure/vacuum in the tanister is retorded on the tanister 

sampling field data sheet (Figure 10) as indicated by the 

sampler vacuum/pressure gauge. 

9.2.10 The vatuumlpressure gauge valve is tlosed and the maximum­

mlnimum thermometer 1s reset to current temperature. Tlme 

of day an:tel:psed t 1m2 meter ieiid1 "gs ire recorded On to@ 

canlster sampling fleld data sheet. 

9.2.11 The e1ettronlc tlmer ls set to begln and stop the sampling 
perlod at the appropriate tlmes. Sampll n9 tommences and 

, stops by the programmed electronlc tlmer • 

,,1 • 
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9.2.12 After the desired sampling period, the maximum, minimum, 
current interior temperature and current ambient temper­
·ature are recorded on the sampling field ~ta sheet. The 
current reading from the flow controller is recorded. 

9~2.13 At the end of the sampling period, the vacuumVpressure 
gauge valve on the sampler is briefly opened and closed 
and the pressure/vacuum is reeord~ on the sampH ng fiel d 
data sheet. Pressure should be close to desired 'pressure. 
(Note: For a subatRDspheric s&mpH ng sys·tem, if the 
canister is at atmospheric pressure when the field final 
pressure check is performed, the sampli ng period may be 
suspect. This i nfonnation should be noted on ·the sampl­
ing fiel d data sheet.] Time of day and elapsed time 
meter readings· are also recorded. 

9.2.14 The canister valve is closed. The sampling line is dis-
connected from the canister and the ean1ster is removed 
from the system. For a subatRDspheric system, a certi­
fied mass flow meter is once again connected to the in­
let manifold in front of the in-line filter and a "prac­
tice" canister is attached to the Magnelatch valve of 
the sampling system. The final flow rate is recorded 
on the canister sampling field ·data sheet (see Figure 
10). (Note: For a pre~sur1zed system, the final flow 
may be measured directly.1 The sampler is turned off. 

9.2.15 An identification tlg is attached tu the canister. Can­
ister serial number. sampie number, locatiOn, and date 

are recorded on the tag. 

10. Analytical System (See Figures 4, 5 and 6) 

10.1 System Description 

10.1.1 GC-MS-SCAN System : .. 

lQ.l.l.l The analytic!l system Is comprised of a GC 
equipped with a mass-selective detector set 
in the SCAN mode (see Figure 4). "11 ions 
are scanned by the MS repeatedly duri n9 the 
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GC run. The system includes a conputer and 
appropriate ·soft~!re for data acquisition. 
data reduction, and data reporting. A 400 
cm3 air sample is collected from the canister 
into the analyt1cal system. The sample air Is 
f1 rst passed through a Haf'ton- dryer, through 
the 6-port chranatographtc valve, then routed 
into a cryogentc trap. [Note: Whfle the 

,GC-multldetector analytical system does not 
employ a Nafton- dryer for drying the sample 
gas stream, It Is used here because ,the GC~MS 
system utilizes II larger sample YOluiii! inu is' 

fa r more sens ttive to excessive mot sture than 
the GC-multtdetector analyttcal system. Mois­
ture can adversely affect detector precision. 
The Nafton- dryer also prevents freezing of 
moisture on the 0.32 mm 1.0. colUmn. which may 
cause column blockage and posstble breakage.) 
The trap ts heated (-160·C to 120·C In 60 sec) 
and the analyte ts injected onto the OV-l cap­
illary column (0.32 mm x 50 m). [Note: Rapid 
heating of the trap provides efficient transfer 
of the sample components onto the gas chranato­
graphic column.) Upon sample injection onto 
the column"the MS computer is signaled by 
the GC ccmputer to begin detection of compoundS 
wIIich el ute fran the col umn. The gas stream 
from the GC' is scanned wi thi n a preselect ed 

range of atomic mass units (amu). For detec­
tion ~f compounds In Table 1, the range should 
be 18 to 250 amu, resulting in a 1.5 Hz repeti­
tion rate. Six (6) scans per eluting chromato­
graphic peak are provided at this rate. The 
10-15 largest peaks are chosen by an automated 
data reduction program, the three scans nearest 
the peak apex are averaged, and a background sub­
traction is performed. A library search 15 then 
performed and the top ten best matches for each 
peak are listed. A qualitative characterization 
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10.1.1.3 The packed ~tal tubing used for reduced tem­
perature trapping ~f vees is shown in Flgure 12. 
The cooTing unit is comprised of a 0.32 em out­
side'diameter (0.0.) nlckel tublftg loop packed 
with 6~Sl Nsh Pyrex- beads (Nutech Model 
320-01, orequlvalent). The nlckel tubing loop 
is wound onto a cyl1 ndrlcally formed tube helter 
(250 watt). A cartridge heater (25 witt) is' 

sandwiched between pieces of aluminum plate 
at the trap inlet and outlet to provide addi­
tional heat to eliminate cold spots ln "the 
transfer tublng. During operation, the trap 
is inside a two-section stainless steel shell 
which 15 well insulated. Rapid heati ng 
(-150 to +100·C in 55 s) is accomplished by 
direct thermal contact between the heater 
end the trap tubing. Cooling is achieved by 

vaporization of the cryogen. In the Shell. 
efficient cooling (+120 to -150·C in 225 s) 
is facilitated by confining the vaporized 
cryogen to the small open volume surrounding 
the trap assembly. The trap assembly and 
Chromatographic val ve, are mounted on a 

baseplate fitted into the injection and 
auxiliary zones of the GC on an insulated 
pad directly above the column oven when used 
with the Hewlett-Packard S8SO Ge. [note; 
Alternative trap assembly and connection to 
the GC may be used depending upon user's 
requirements.] The carrier gas line is con­
nected to the injection end of the analytical 
column with a zero-dead-volume fitting that is 
usually held in the heated zone above the GC 
oven. A 15 em x 15 em x 24 cm aluminum box 
is fitted over the sample handling elements 
to complete the .package. Vaporized cryogen 

is vented through the top of the box. 
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of the sample 15 provided by this procedr-e. A 
typical chromatogram of VOCs determined by GC-MS­
SCAN is illustrated in Figure ll!a). 

10.1.1.2 A Nafion. permeable membrane dryer is used to 
, ' 

, remove water vapor, select 1vely from the sample 
stream. The permeable membrane consists of 
Nafion. tubing (a'copolymer of tetrafluoroet~lene 

and fluorosulfonyl monomer) that is coaxially 
nounted within larger tubing. The sample stream 
1 s passed through the interior of the Naf1on- , 
tubing, allowing water (and other light. polar 
compounds) to permeate through the walls into a 
dry air purge stream flowing through the annular 
space between the Nafion. and outer tubing. 
[Note: To prevent excessive moisture build-up 
and any memory effects in the dryer, a clean-
up procedure involving periodic heating of the 
dryer (100·C for 20 minutes) while purging with 
dry zero air (5DO cm3/min) should be implemented 
as part of the user's SOP manual. The clean-up 
procedure is repeated during each analysis (see 
Section 14, reference 7). Recent studies have 
indicated no substantial loss of targeted 
VOCs utilizing the above clean-up procedure 
(7). This cleanup procedure is particularly 
useful when employing cryogenic preconcentration 
of VOCs with subsequent GC analysis using a 
0.32 mm 1.0. column because excess accumulated 
water can cause trap and column blockage and 
also adversely affect dete:tor precision. 
In addition. the improvement in water removal 
from the sampling stream will allow analyses 
of much iarger YDiumes of sample air in the 

event that greater system sensitivity is 
required for targeted compounds.] 
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10.1.1.4 As an option, tne analyst may w15n to spl1t 
tne gas stream exiting tne column witn a 
low dead-volume tee, passing one-third 
of the sample gas (1.0 al/mln) to the .. ass­
selective detector and the remaining two­
tnlrds.(2.0 ml/mln) througn a fla .. 
Ionization detector, as Illustrated as an 
optlo~ In Figure 4. The use of. the speclf~c 
detector (MS-SCAN) coupled with the non­
specific detector. (rID) enables enhancement 
of data acquired from a single analysis. In 
particular, the FlO provld~S the user: 

o Semi-real tl .. picture of the progress 
of the analytical scneme; 

o Confirmation by the concurrent MS 
analysis of other labs tnat can provide 
only FlO results; and 

o Ability to CCiiipare GC-FIC with other 
analytical laboratories wltn only GC­
flO capabi 11 ty. 

10.1_2 GC-MS-SIM System 

10.1.2.1 Tne analytical system is comprised of a GC 
equipped witn an OV-1 capillary column (0.32 mm 
x 50 II) and a mass-selective detector set In 
tne SIH mode (see Figure 4). Tne GC-MS is 
set up for automatic, repetlthe analysis. 
Tne system is programmed to acquire data for 
only the target compounds and to di sregard 
all otners. Tne sensitivity 15 0.1 ppbv for 
a 250 cm3 air sample witn analytical precision 
of about 5" relative standard deviation. Con­
centration of compounds based upon a previously 
installed ca 11 brat ion tab le is reported by an 
automated data reduction program. A Nafion­
dryer Is also employed by this analytical sys­
tem prior to cryogenic preconcentratlon; tnere­
fore, many polar compounds are not Identified 
by tnis procedure. 
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10.1.1.4 As an option, tne analyst may w15n to spl1t 
tne gas stream exiting tne column witn a 
low dead-volume tee, passing one-third 
of the sample gas (1.0 al/mln) to the .. ass­
selective detector and the remaining two­
tnlrds.(2.0 ml/mln) througn a fla .. 
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detector (MS-SCAN) coupled with the non­
specific detector. (rID) enables enhancement 
of data acquired from a single analysis. In 
particular, the FlO provld~S the user: 

o Semi-real tl .. picture of the progress 
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o Confirmation by the concurrent MS 
anal~ls of other labs tnat can provide 
only FlO results; and 

o Ability to CCiiipare GC-FIC with other 
analytical laboratories wltn only GC­
flO capabi 11 ty. 

10.1_2 GC-MS-SIM System 
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equipped witn an OV-1 capillary column (0.32 mm 
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of about 5" relative standard deviation. Con­
centration of compounds based upon a previously 
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automated data reduction program. A Nafion­
dryer Is also employed by this analytical sys­
tem prior to cryogenic preconcentratlon; tnere­
fore, many polar compounds are not Identified 
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10.1.2.2 SIM analysls ls based on a comblnatlon of reten­
tlon tll1es and relative abundances of selected 
ions (see Table 2). These quallJiers are stored 
on the hard dlsk of the GC-MS computer and are 
applled for ldentification of each chromato­
graphic peak. The retention time quallfler ls 
detel'llllned to be !. 0.10 mlnute of the library 
retention time of the compound. The acceptance, 

level for relatlve abundance's de:enalned to 
be ! 15S of the expected abundance, except for 
vinylchlorlde and IIII!thylene chloride, ~lch 
i $ detenained to tie ! 25S. Three ions are mea­
sured for IIOst of the forty CCJDpounds. When 
clilpound identification is IUde by the clIIPuter; 
any peak that fan s any of the qualifying tests 
is flagged (e'.g., with an *) •. All the dati 
should be manually examined by the analyst 
to determine the reason for the flag and 
whether the compound shouid be reported as 
found. While this adds some subjective 
judgment to the analysis, computer-generated 
ldentlflcation problems can be clarifled by 
an experlenced operator. Malllal inspection 
of the quantitative results should also be 

performed to verffy concentrations outside 
the expected range. A typical chromatogram 
of VOCs determined by GC-MS-SIM mode is 
illustrated in Figure 11(b). 

10.1.3 GC-Multidetector (GC-FIO-ECO) System with Optional PIO 

10.1.3.1 The analytlcal system (see Figure 5) ls 
comprised of a gas chromatograph equipped 
with a capillary column and electron capture 
and flame ionization detectors (see Figure 5). 
In typl.::al operation, samp~e air from pressur­
ized canisters is vented past the lnlet to 

the analytical system from the .::anlster at a 
flow rate of 75 cm3/min. For analysis, only 
35 an3/min of sample gas ls used, .nne excess 

\ 

u 

• ',-



b 

I 
i 

I 
10 , 

I 
I 
i 

T014-29 

is vented to the atmosphere. Sub-ambient 
pressure canisters are connected directly to 
.tne lnl~t. The sample gas stream is routed 

, through a six port chrcrnatographic valve and 
intb the cryogenic trap for a total SllIIple 
volume of 490 em3• [Note: This represents a 
14 minute salllpH ng period at a rate of 3!i 
cmlfmin.) The trap (see Section 10.1.1.3) 

,15 cooled to -l!iO·C by controlled release of 
I cryogen. YOCs and' SYOCs are condensed on 
the trap surface while 112. 02. and other sample 
,components are passed to the p~p. After the 
Organit cCliipGunds I~ c.oneentrlted: the .'111 'Ie 

15 switched Ind the trap is helted. The revola­
tiltzed compounds are transported by helium 
carrier gas at I rite of 4 cm3/lIIin to the 
head of the Megabore- OY-l capillary column 
(0.53 mm x 30 m). Since the column initial 
temperature is at -!iO·C. the YOCs and SYOCs 
are cryofocussed on the head of ,the coiumn. 
Then. the oyen temperature 15 progrBlllllled to 
increase and the YOCs/SYOCs in the carrier gas 
are chromatographically separated. The carrier 
gas containing the separated YOCs/SYOCs is then 
directed to two parallel detectors- at a flow 

rate of 2 cm3/m;n each. The detectors sense 
the presence of the speciated YOCs/SYOCs. and 
the response is recorded by either a strip 
chart reCorder Dr a data processing unit. 

10.1.3.2 Typical 'chromatograms of YOCs determined by 
the SC-FID-ECD analytical system are illus­
trated in Fi9ur~s 11(c) and 11(d). respectively. 

10.1.3.3 Helium is used as the carrier gas (4 em3/min) 
to purge residual air from the trap at the 
end of the sampling phase and to carry the 

GC column. Moisture and organic impurities 

are removed from the helium gas stream by a 
chemical purifier installed in the GC (see 
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Sectlon 7.2.1.11). After exltlng the OY-1 
Megabore- ·~oluMl\, the carner gas stru. is 

. split to the two cletKtors It rites of 2 

~~/.ln ea~h. 
10.1.3.4 Gas Krubbers ~ontalnlng Drlerlte- or sllica 

gel and SA 1ID1eculir sleve Ire used to re.ove 
lIIOisture and orglntc ll1purltles frill the zero 
alr, ~drogen, Ind nltrogen gls streills. [Note: 
Purlty of gas purlflers is ChKked prlor to use 
by passlng h.,.id zero-alr through,the gls purlfter 
Ind inalyzing I~~ording to Se~lon 12.2.2.] 

10.1.3.5 All lines should be kept IS short" AS pra~l~ll •. 
All tubl ng used for the syst_ should be ~ro­
.. tographl~ grlde stalnless ·steel ~onne~ed 
with stalnless steel flttings. After assembly, 

the syst. should be ~he~kedfor leaks a~cord­
ing to .Inufa~urer's spe~lfl~ltlons. 

10.1.3.6 The FlO burner air, hydrogen, nitrogen (.ake­
up), and helium (carrier) flow rates should 
be set accordi ng to the llllnufacturer '5 i nstruc­
tions to obtain an optilllll FlO response while 
.. intaining a stable flame throughout the analy­
sis. Typical flow rates are: burner air, 450 
cm3/min; hydrogen, 30 cm3/min; nitrogen, .30 
cm3/lIin; helium, 2 cm3/min. 

10.1.3.7 The EeD nitrogen .ake-up gas and helium carrier 
flow rates should be set according to .. nufac­
turer's instru~ions to obtain an opti .. l ECD 
response. Typical flow rates are: nitrogen, 
76 em3/min Ind helium, 2 ~m3/min. 

10.1.3.8 The GC-FID-ECD could be modified to include a 
PID (see Figure 6) for increased sensitiv1ty 

(20). In the photoionization process, I mole­
cule is ionized by ultraviolet light IS follows: 
R + hv --) R + e-, where R+ is the ionized species 
and a photon is represented by hv, with energy 

less than or equal to the ionization potential of 
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the molecule. Generaily aii species with an 
10nlzatlon potentlal less than the 10nlzatlon 
energy of the lamp Ire detected. Because the 
10nlzatlon potential of I" major ccnponents 

. ' 

of 11r (Oz, "2, CO, CO2, Ind H2O) 15 greater 
than the 10nlzatlon e~ergy of lamps ln general 
use, they are not det~cted. The sensor ls 
comprised of an argon-'11 led, ultraviolet (UY) 
light source where a port ion of the organlc 
vapors are ionlzed ln the gas stre.... A palr 
of electrodes are contained in a chlllDer adjl­
Cent to the sensor. \lheft I posltlve potential 
'ls applied to the electrodes, any ions formed 
by the absorptlon of IlV llght Ire drlven by 
the created electronic 'fleld to the cathode, 
Ind the current (prOllort ionll to the organic 
vapoi concentration) is ___ sured. The PIO 

ls generally used ,for COIRpounds having ioni­
zation potentlals less thin the ratlngs of 
the ultrlviolet limps. This detector is· 
used for dete .... lnatlon of ~t Chlorinated 
and oxygenated hydrocarbons, arcnatic 
ccnpounds, Ind high molecular weight aliphatlc 
compounds. Because the PID is insensitive 
to .ethane, ethane, carbon monOXide, carbon 
dioxide •. lnd wlter vapor, lt is an excellent 
detector. ihe election volt rating is applted 

speclflcl"y to the wlvelength of the most 
lntense emlsslon 11ne of the lamp's output 
spectrum. Some ccnpounds with 10nlzatlon 
potentlals above the lamp ratlng can stl11 
be detect ed due to the presence of small 
quantltles of more lntense 11ght. A typical 
system configuration associ ated with the 
GC-FID-ECD-PIO is 111ustrated ln Figure 6. 
This system is currently belng used in EPA's 

Fl-88 Urban Air Toxics Monitoring Program • 
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10.2 GC-MS-SCAN-SI" Systell Performance Criteril 

10.2.1 GC-MS Systetl Operltion 

10.2.1.1 Prior to anllysis, the GC-MS systell is assellbled 
end checked Iccordi ng to .. nufacturer's i nstruc­
ttons. 

10.2.1.2 Table 3.0 outlines,generll oper.tlng cOndittons 
for th~ GC-MS-stAN-SI" $ystel with optlon.l FlO. 

10.2.1 ~3 The GC-MSsystei is first chillenged with humid 
zero .ir (see section 11.2.2). ' 

10.2.1.4 The Gt-MS Ind optional FlO systell 15 ac:ceptable 

YOCs. 

'10.2.2 Oilly GC-MS Tuning (See Figure 13) 

10.2.2.1 At the beginning of elch dlY or prior to a . 
cllibrltion, the GC-MS syst .. aust be tuned to 
'ferlfy thlt ICceptable performance criteria are 
idiie-yeti. 

10.2.2.2 For tuning the 6C-MS, a cyl1 nder containing 
4-bro-ofluorobenzene is Introduced via a 
sample loop valve Injection system. [Note: 
Some systems allow auto-tuning to facilitate 
this process.] The key Ions and Ion abundance 
criteria that must be met are illustrated in 
Tlble 4. Analysis should not begin until 
III those criteria are met. 

10.2.2.3 ,The GC-MS tuning standard could also be used to 
assess GC column performance (chromatographic 
Cheek) and as an Internal standard. Obtain a 
blckground correction mass spectra of 4-bromo-
fl uorobenzene and Check that III key ions cri­
teria are ~t. If the criteril Ire not achieved, 
the analyst must retune the .ass spectrometer and 
repeat the test until all crlterta are achieved. 

10.2.2.4 The performance criteria must be achieved before 
any samples, blanks or standards are analyzed. If 
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Any key Ion Abundance observed for the dally 4-

brOIOfluorobenzene -ass tuning check differs by 
.,re thin 1M IbsD 1 ute abundance fFYi that observed 

during the previous daily tuning, the instMl1lent 
.ust be retuned or the sample and/or calibration 
gases reanalyzed until the Above condition is ~t. 

10.2.3 GC-MS Calibration (SH Figure 13) 

[Note: Initial and routine calibration procedures are 

illustrated in Figure 13:) 
10.2.3.1 Initial Cllibration - Initially, a .ultlpolnt dy­

n .. ic calibration (three levels plus hu.ld zero 
airj is perfo.1iIed Oil the GC=I!S syste!!!, before 
s.p.le analysts, with the assistance of a calibra­
tion syste. (see Figure 8). The calibration sys­
te. uses NBS trlCeAble standards or NBS/EPA CRMs 
In pressurized cylinders [containing a .ixture 
Of the targeted VOCs at nllllinal concentrations of 
10 p,-v in nitrogen (Section 8.2») as working 
standards to be diluted with huoIid zero air. The 
contents of the working standard cyl'nder(s) are 
~tered (2 c.3/.in) into the heated .ixlng chamber 
where they are .'xed with a 2-l/.in humidified 
zero air gas stream to achieve a nllllinal 10 ppbv 
per compound calibration mixture (see Figure 8). 
This nominal 10 ppbv standard mixture is allowed 
to flow and equilibrate for a .ini_ of 30.ln­
utes. After the equilibration period, the gas 
standard .ixture is sampled and analyzed by the 
real-time GC-MS system [see Figure 8(a) and Sec­
tion 7.2.1). The resul~s of the analyses are 
averaged, flow audits are performed on the .ass 
flow ~ters and the calculated concentration com­
pared to generated val ues. After the GC-MS is 

calibrated at three concentration levels, a second 
~1d zero .ir saMple is pissed thr~Jgh th~ syst~ 
and analyzed. The second humid zero air test Is 

used to verify that the GC-MS system is certified 
clean (less than 0.2 ppbv of target compounds). 
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10.2.3.2 As an alternative, a multipoint humid static 
calibration (three levels plus zero humid air) \..) 
can be pel'fonnec! on the GC-MS system. Du~ing 

the humid statiC calibration analyses, three 
(3) SUMMA- passivated canisters are filled 
each at a different concentration between 1-20 

Ppbv frill the calibration manifold using a 
pump and mass flow control arrangement [see 
Figure' 8(c»). The canisters are then delivered 
to the GC-MS to serve as calibration standards. 
The canisters are analyzed by the MS in the 
SIM .,de. each Inllyzed twite. The expected· 

retention ti~ and Ion abundance (see Table 
2 and Table 5) are used to verify proper opera­
tion of the GC-MS system. A calibration re­
sponse factor is determined for each analyte, 
as illustrated in Table 5, and the computer 
calibration table is updated with this infor­
mation, as illustrated in Table 6. 

10.2.3.3 Routine Calibration - The GC-MS system is cal­
ibrated daily (and before sample analysis) with 

a one-point calibration. The GC-MS system is 
calibrated either with the dynamic calibretion 
procedure [see Figure 8(a)] or with a 6-L SUMMA- . 

passivated canister filled with humid calibration 

standards from the calibration manifold (see 
Section 10.2.3.2). After the single point cali­
bration, the GC-HS analytical system is challenged 
with a humidified zero gas stream to insure the 
analytical system returns to speCification (less 
than 0.2 ppbv of selective organics). 

ID.3 GC-FID-ECD System Performance Criteria (With Optional PIC System) 
(See Figure 14) 

10.3.1 Humid Zero Air Certification 

f 

10.3.1.1 Before system calibration and sample analysis, 
the GC-FID-ECD analytical system is assembled and 

Checked according to manufacturer's instructions • 
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tion of the GC-MS system. A calibration re­
sponse factor is determined for each analyte, 
as illustrated in Table 5, and the computer 
calibration table is updated with this infor­
mation, as illustrated in Table 6. 

10.2.3.3 Routine Calibration - The GC-MS system is cal­
ibrated daily (and before sample analysis) with 

a one-point calibration. The GC-MS system is 
calibrated either with the dynamic calibretion 
procedure [see Figure 8(a)] or with a 6-L SUMMA- . 

passivated canister filled with humid calibration 

standards from the calibration manifold (see 
Section 10.2.3.2). After the single point cali­
bration, the GC-HS analytical system is challenged 
with a humidified zero gas stream to insure the 
analytical system returns to speCification (less 
than 0.2 ppbv of selective organics). 

ID.3 GC-FID-ECD System Performance Criteria (With Optional PIC System) 
(See Figure 14) 

10.3.1 Humid Zero Air Certification 

f 

10.3.1.1 Before system calibration and sample analysis, 
the GC-FID-ECD analytical system is assembled and 

Checked according to manufacturer's instructions • 
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10:3.1.2 The GC-fID-ECD system IS' first challenged with 
h~ld zero air (see Section 12.2.2) and ~nl­
tored. 

10.3.1~3 Analytical systems conta.lnated with less than 
0.2' pptw of targeted Vocs' are atceptable. 

10.3.2 GC Retention TI.e Windows Detenalnltlon (See Table 7) 

10.3.2.1 Before analysis Cln be perfo~, the retention' 
Ulle windows IlUSt be established for each 
analyte. 

.. 

10.3.2.2 Mike sure the GC system I s within optl_ 
operating conditions. 

10.3.2.3 Mike three Injections of the standard contain­
Ing all, CCillpoundS for retention tille window 
datenalnation.· [Mote: The retentlontllll! 
window IlUSt be established for each analyte 
every 72 hours during co~tinuous operation.] 

10.3.2.4 Calculate the standard deviation of the three 
absolute retention times for each single CIJII­
ponent standard. The retention window is 
defined as the lIean plus or minus three tillles 
the standard deviation of the Individual reten­
tion tilles for each standard. In those tlses 
where the standard deviation for a particular 
standard is zero, the laboratory must SUbsti­
tute the standard deviation of a closely­
eluting, similar clJllpound to develop a valid 
retention t111e window. 

10.3.2.5 The laboratory must calculate retention time 
windows for eath standard (see Table 7) on 
each GC col~, whenever a ~ew GC column is 
Installed'or when .ajor clJllponents of the GC 
are cnanged. The data must be f'!oted and re-

tained in a notebook by the laboratory as 
part of the user SOP and as a quality assurance 
check of the analytical system. 

,re7') . . 4/ 
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10.3.3 GC Calibration 

.'27 
, /",~. 

[Note: Initial and routine calibration procedures are 
illustrated in Figure 14.) 

10.3.3.1 Initial Calibration - Initially, a multipoint 
'dynamic calibration (three levels plus humid 
zero air) is perfonlldon the ~C-FIO-ECO sys-

• 
tem, before sample analysis, with the assilt-
ance of a calibration system (see Figure 8). 
The ca1fbration systent uses NBS traceable 
standards or NBS/EPA CRMs in pressurized 
cylinders [cuntaining a mixture of the 
targeted YOCs'at naminal concentrations of 
10 ppmv in nitrogen (Section 8.2») as working 
standards to be diluted with humid zero air. 
The contents of the worki ng standard cyli nders 

mixing chanber where they are mhed with a 
2-L/min humidified zero air stream to achieve 
a naminal 10 ppbv per compound calibration 
mixture (see Figure 8). This nominal 10 
ppbv standard mixture is allowed to flow and 
equll1 brate for an appropriate amount of 
time. After the equilibration period, the gas 
standard mixture is sam.,led and analyzed by 
the GC-MS system [see Figure 8(a)]. The 
resuits of the anaiyses are averaged, fiow 
audits are performed on the mass flow control­
lers used to generate the standards and the 
appropriate response factors (concentrationl 
area counts) are calculated 
as illustrated in Table 5. 

are linear'in the 1-20 ppbv 

for each compound, 
[Note: GC-F1Ds 
ra nge a nd may 

not require repeated multipoint calibra­
tions; whereas, the GC-ECD will require 
frequent.linearityevaluation.] Table 5 out­
lines typical calibration response factors 
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and retention times for 40 VOCs. Afterthe 
GC-FIO-ECO is calibrat3d at the three concen­
tration levels, a second hUlllld zero atr sa.pie 
1s passed through the systetl and. analyzed. The 
,second hum1d zero a1r test 1s used 'to verify 
that the GC-FIO-ECOsysteti 1$ certified clean 
(less than 0.2 ppbv of target compounds). 

10.3.3.2 Routl~e Calibration - A one point calibration' 
is perfonned daily on the analytical system to 
verify the 1n1t1al ault1pojnt cal1bration (see 
Sect10n'lO.3.3.1). 'The'analyzers (GC-FIO-ECD) 
Ire calibrated (before 'illple analys1s) us1ng 
the stat1c eal1brat10nproeedures (see Sect10n 
10.2.3.2) 1nvolv1ng pressur1ied gas cyl1nders 
conta1n1ng low concentrat1ons of the targeted 
VOCs (10 ppbv) 1n n1trogen. After cal1brat10n, 

, hum1d zero a1r 1s once aga1n passed through the 
analyt1cal systelll to ver1fy residual VOCs are 
fiot prHent. 

10.3.4 GC-FIO-ECO-PIO System Performance Criten a 

10.3.4.1 As itn option, the user lIIay wish to include a 
photoion1zation detector (PIO) to ass1st in 
peak identificat10n and increase sensitivity. 

10.3.4.2 Th1s analytical system,is presently being used 
in U.s. Environmental Protection Agency's Urban 
Air Toxic Pollutant Program (UATP). 

10.3.4.3 Preparation, of the GC-FIO-ECO-PID analytical 
system Is Identical tD the GC-FID-ECO system 
(see Section 10.3). 

10.3.4.4 'Table 8 outlines typical retention times (minutes) 
for selected organics using the GC-FIO-ECO-PID 
analytical system. 

10.4 Analytical Procedures 

11,1rP qp 7 tp 'Gnap 2 

10.4.1 Cinfstei Receipt 

stu 

10.4.1.1 The overall condition of each sample canister 

1s observed. Each canister should be received 
with an attached sample identification tag. 
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10.4.1.2 Each canister is recorded in the dedicated 
laboratory logbook. Also noted on the identi­
fication tag are date received and initials 
of recipient. 

10.4.1.3 The pressure of the canister is checked by 
attaching'a pressure gauge to the canister 
inlet. The canister valve is opened briefly 

and the pressure, (kPa. psig) is recorded. 
[Note:'lf Dressure is <83 kPa {<12 Mia': tl!. ' - -.- - -- - - -- .... -. --r--~I. _ .. -

user may wish to pressurize the canisters. 
as an option. with zero grade nitrogen up to 

137 kPa (20 psig) to ensure that enough 
sample is available for analysis. However. 
pressurizing the canister can intrOduce addi­
tional error. increase the minimum detection 
limit (MOL). and is time consuming. The user \_ 
Should weigh these limitations as part of his 
program objectives before pressuriz1 ng.]' 
Fin31 cylinder pressure is recorded on can-
ister sampling field data sheet (see Figure 10). 

10.4.1.4 If the canister pressure is increased. a di­
lution factor (OF) is' calculated and recorded 
on the sampJi ng da ta sheet. 

OF· !.L. 
,Xa 

where: 

Xa • canister pressure (kPa, psia) abso­
lute before dilution. 

Va • canister pressure (kPa, psia) abso­
lute after dilution. 

After sample analYSiS, detected voe concentra­
tions are multiplied by the dilution factor 
to determine concentration in the s~mpled air. 
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10.4.2 GC-HS-SCAH Analysis (With Optional FlO System) 

t)'-X" --0 

. iO.4.Z.i iile analytical system should be properly assem­

bled. humid zero air certified (see Settlon 
12.3). operated (see Table 3). and calibrated 
for accurate vee determination. 

10.4.2.2 The mass flow controllers are checked and adjusted 
to provide corrett flow 'rates for the system. 

10.4.2.3 The sample canister Is ,connected to the Inlet 
of the GC·MS~SCAN (with optional FID) analytl~l 
system. For pressurized samples. a mISS flow 
controller Is placed on the canister and the 
canister vai ve is opened ind the c.ani'ster 
flow is vented past a tee Inlet to the analytical 
system at a flow of 75 an3/mln so that 40 
an3/min is pulled through the Maflon- dryer to 

the six-port chromatographiC valve. [Note: Flow 
rate is not as important as acquiring sufficient 
sample volume.] Sub-ambient pressure samples are 
connected directly to the Inlet. 

10.4.2.4 The GC oven and cryogenic trap (Inject position) 
are cooled to their set points of -50·C and 
-160·C. respectively. 

10.4.2.5 As soon as the cryogenic trap reaches Its lower 
set point of -160·C. the six-port chromatographic 
valve is turned to its fill pOSition to initiate 
sample collection. 

10.4.2.6 A ten minute collection period of canister sample 
is utilized: [Note: 40 cm3/min x 10 min' 400 
cm3 sampled canister contents.] 

10.4.2.7 After the sample Is preconcentrated In the cry­
ogenic trap. the GC sampling valve Is cycled 

pi . 5 

to the inject position and the cryogenic trap 
is heated. The trapped analytes are thermally 
desorbed onto the head of the OV-l capillary 
column (0.31 mm 1.0. x SO m lEngth}. The GC 
oven is programmed to start at -50·C and after 
2 min to heat to.150·C at a rate of S·C per 
minute. 
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10.4.2.~ Upon sample injection onto t~e column, the lIS 
is signaled by the computer to scan the eluting 
ca,.rie,. gas f,.om 18 to 250 amu, ,,~sulti"g in I 

1.5 Hz ,.epetition ,.ate. This co,.,.esponds to 
about 6 scans per eluting ch,.omatographic peak. 

10.4.2.9' P,.i ... ,.y identification is based upon ,.etention 
time and relative abundanc~ of el'uting ions 
as caapa,.ed to, the sPectral 'libra,.y sto,.ed on 
the hard disk of the G!:-MS cia U com put er • 

10.4.2.10 The concent,.ation (ppbv) is calculated using 
the p,.eviously established response factors 
(see Section 10.2.3.2), as illust,.ated in 
Table S. [Nate:, If the canister is diluted 
befo,.e'analysis, an app,.op,.iate multiplier is 
applied to eo,.,.ect fo,. the volume dilution of 
the caniste,. (Section 10.4.1.4).J 

10.4.2.11 The optional FlO t,.ace allows the analyst to 
,.ecord the p,.ogress of the analysis. 

10.4.3 GC-HS-SIH Analysis (With Optional FlO System) 

• g • 

10.4.3.1 When the MS is placed in the SIH mode of 
ope,.ation, the HS monitors only preselected 
ions, rathe,. than scanning all masses contin­
uously between two mass limits. 

10.4.3.2 As a result, increased sensitivity and improved 
quantitat:ive analysis can be achieved. 

10.4.3.3 Simi! a,. to the GC-HS-SCAN conf i gurat ion, the 
GC-HS-SIH analysis is based on a combination 
of retention times and relative abundances of 
selected ions (see Table 2 and Table 5). These 
qualifiers are stored on the hard di sk of 
the GC-MS computer and are ~plied for identi-
fication of each chromatographic peak. Once 
the GC-HS-SIH has identified the peak, a~alibra­
tion response factor 15 used to determine the 
analyte's concentration. 
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10.4.3.4 The individual analyses are handled in three 
phases: data acquisltlon,' data reductlon, and 

, , 

diti ripOrt 1ng. The data acqu1 s1t1cn software 

is set 1 n the Sl" III)de, where speclflc ccnpound 
fragllleMS Ire IIOnltored by the MS at specl fic 
ti.es in the analytlcal run. DltI reductlon 
is coordl nated by the postprocesslng Ncro pro­
grall'that ls autcnatically accessed after data 
acqui sition is clllpleted It the end of the GC 
run~ Resulting ion profl1es are extracted, Jieiks 
Ire identified and integrated, Ind an internal 
integration report is generated by the progrlll. 
A reconstructlid ion chrcnatogr .. for hardcopy 
reference is prepared by the prograll and varlous 
parallleters' of interest such .as tillle. date. and 
1 ntegrat ion constants are pM nted~ At the cen­
plet10n of the .acro progrlll. the data reporting 
software 15 accessed. The appropr1ate'ca11bra­
tion table (see Table 9) is retrieved by the 
data reporting progr .. frOll the clllputer's hard 
dlSk storage and the proper retention tl. and 
response factor paralleters are applied to the 
-.ero program's lntegration file. With refer­
ence to certain pre-set acceptance cntena. 
peaks are automaticaUy identified and quanti­
fied and a flnal su_ry report 15 prepared. 
as illustrated in Table 10. 

10.4.4 GC-FID-ECD Analysis (With Optional PID System) 

'±tSt·-. 

10.4.4.1 The analytical systea should be properly assem­
bled, humid zero air certified (see Sectlon 12.2) 
and calibrated through a dynamic standard call­
bratlon procedure (see Sectlon 10.3.2). The 
FID detector 15 11t and allowed to stabillze. 

1D.4.4.2 S1xty-four mlnutes are requlred for each sample 
analysis - 15 min for system initialization. 14 
mln for sample collectlon. 30 mln for analysls, 
and 5 .1n for post-tillle. ~ur1ng whlch a report 
15 prlnted. [Note: Thls may vary depending 
upon system conf1guration and programmlng.] 

m S'tZPt' :: em 

, , 

I 
I , 

I , 
I 

I 

u 

! 

I 
I 

h5' M 7 tErCe 

[ 

TOl4-41 

10.4.3.4 The individual analyses are handled in three 
phases: data acquisltlon,' data reduction, and 

, , 

diti ripOrt 1ng. The data acqu1 s1t1cn software 

is set in the Sl" III)de, where speclflc ccnpound 
fraglllents Ire IIOnitored by the MS at speci fic 
ti.es in the Inalytical run. DltI reduction 
is coordi nated by the postproeessing Ncro pro­
grlll'thit is autcnaticilly accessed Ifter data 
acqui sition is ccnpleted It the end of the GC 
run~ Resulting ion profl1es a.-e extrlcted, Jieiks 
Ire identified Ind integrlted, Ind an internal 
integration report is generated by the progrlll. 
A reconstructlid 10n chrcnatogr .. for hlrdcopy 
refe.-ence is prepared by the progrlll Ind vlrious 
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10.4.4 GC-FID-ECD Analysis (With Optional PID System) 

'±tSt·-. 

10.4.4.1 The analytical systea should be properly assem­
bled, humid zero lir certified (see Section 12.2) 
and calibrated through a dynamic standard cali­
bratlon procedure (see Section 10.3.2). The 
FID detector 15 11t and allowed to stabilize. 

1D.4.4.2 S1xty-four minutes Ire required for each sample 
analysis - 15 min for system initialization. 14 
min for sample collection. 30 min for analysis, 
and 5 .in for post-ti •• ~ur1ng which a report 
15 prlnted. [Note: This may vary depending 
upon system configuration and programmlng.] 
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10 ••• 4.3 The heiium and sa.pl~ mass flow controllers are 
checked and adjusted to provide correct flow 
rates for ~1Ie systl!ll. Helium is used to purge 
residual air from the trap It the end of the 
SllIpl1ng phase Ind to urry tile revolltl1ized 
VOCs from the trip onto the GC coluan and into 
tile FIO-ECO. The ~drogen, burner air, and ni­
trogen flow rites should also be checked. The 
cryogenic trap is connected Ind verified to 
be operating properly while flowi ng cryogen 
through tile system. 

10.4.4.4 The sample unister is connected to the inlet of 
the GC-FIO-ECO anllytical system. The unister 
valve is opened Ind the clnister flow is vented 
past a tee inlet to the analytical system at 75 
cmllmin using a 0-SOOocm3/min Tylan mass flow 
controller. During analysis, 40 cm3iRiin of sample 

gas is pulled through the six-port chromatographic 
vllve and routed through the trap at the appro­
priate time while the extra sample is vented. 
The VOCs are condensed in the trap while the 
excess flow is exhausted through an exhaust 
vent, which assures that the sample air flow-

ing through the trap is at atmospheric pressurl'. 
10.4.4.5 The six-port valve is switched to the inject 

position and the unister valve is closed. 
10.4.4.6 The electroniC integrator is sta~ted. 

10.4.4.7 After the sample is preconcentrated on thl' trap. 
the trap is heated and thl' YOCs are thel'Ulally 
desorbed onto the head of the capillary column. 
Since the column is at -50·C, the VOCs are cryo­
focussed on the column. Then. the oven tempera­
ture (programmed) increases and the voes elute 
from the column to the parallel FIO-ECD assembly. 

10.4.4.8 The peaks eluting from the detectors are iden­
tified by retention time (see Table 7 and 

Table 8). whl1l' peak areas are recOrded in are. 
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counts. Flgures.15 and 16 Illustrate typical 
response of the flO and ECD, respectively, 
for the forty (40) targl!ted VOCs.. [Note: Refer 
to Table 7 for peak number and ldentlffcatlon.] 

10.4.4.9 The response factors (see Section 10.3.3.1) are 
.ultlplled by the area counts for each peak 
to calculate ppbv estl.ates for the unknown 
s .. ple. If the canister Is diluted before 

analysis, an appropriate dilution multiplier 
(DF) Is applied to correct for the volu.e dllu-

. tlon of the canister (see Section 10.4.1.4). 

10.4.4.10 Depending on the number of canisters to be 

analyzed, each canister Is analyzed twice 
and the final concentrations for each analyte 
are the averages of the two analyses •. 

10.4.4.11 However, If the GC-FID-ECO analytical system 

discovers unexpected peaks which need further 
Identification and attention or overlapping 
peaks are discovered, eliminating possible quan­
tltatlon, the sample should then be subjected 
to a GC-MS-SCAN for positive identification 
and quantltatlon. 

11. C~eanlng and Certification Program 

E' 

11.1 Cani ster Cleaning and Cert iflcation 

11.1.1 All canisters must be clean and free of any contaminants 

before sample collection. 
1l.J.2 All canisters are lea!:: test~d by pressurizing them to 

approximately 206 kPa (30 psig) with zero air. [Note: 
The canister cleaning system in Figure 7 can be used 
for this task.] The Initial pressure is measured, the 
canister valve is closed, and the final pressure Is 
checked afte r 24 hours. If 1 eak tight, the pressure 
Should not vary mor~ than! 13.8 kPa (~ 2 pslg) over 
the 24 hour period. 

11.1.3 A canister cleaning system may be assembled as Illus­
trated In Figure 7. Cryogen Is added to both the 
vacuum pump and zero air supply traps. The 'on,s-er(s) 

5P r' 
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are connected to the manifold. The, vent shut-off valve 

and the canlster valve(s) are opened to release any re-
•• 1ning pressure in the canister(s). The Y!CUL~ pump 

is started and the vent shut-off valve ls _then closed 
1111 the VICUUIII shut-off valve Is opened. The canlster(s) 
are evacuated to < 0.05 mm Hg (for at least one hour). 
[Note: On' a dally basls or more often lf necessary. the 
cryogenic traps should be pur~ed wlth zero alr to remove , , 

any trlj;ped water fran prevlous canister cleaning cycles.] 

11.1.4 The vacuum alii vacuulll!pr.essure gauge shut-off vilves 
are closed and the zero alr shut-off valve is opened 
to pressurlzethe canister(s) with humid zero air to 

approximately 205 kPa (30 pslgi. Ii a zero gas gener-

ator system is used. the, flow rate may need to be 

limited to maintain the zero air quality~ 
11.1.5 The zero shut-off valve ls closed alii the canister(s) 

is allowed 'to vent down to atmospheric pressure through 
the vent shut-off valve. The vent shut-off valve is 
closed. Steps 11.1.3 through 11.1.5 are repeated two 
Idditio~al times for a total of three (3) evacuation/ 
pressurization cycles for each set of canisters. 

11.1.6 At the elll of the evacuation/pressurization cycle, the 
canister is pressurized to 206 kPa (30 psig) with 
humid zero air. The canister is then analyzed by a 
GC-HS or GC-FIO-ECO analytical system. Any canister 
that has not tested clean (canpared to direct analysis 
of humidified zero air of less than 0.2 ppbv of targeted 
VOCs) should not be used. As a "blank" check of the 
canister(s) and cleanup procedure, the final humid zero 
air fill of lOen of the canisters is analYZed until the 
cleanup system and canisters are proven reliable (less 
than 0.2 ppbv of targets VOCs). The check can then be 

reduced to a lower percentage of canisters. 
11.1.7 The canister is reattached to the cleaning manifold and 

is then reevacuated to <0.05 mm Hg and remains in this 
condition until used. ihe canister vaiye is closed. The 
canister is removed from the cleanjng system and the can­
ister connection is capped with a stainless steel fitting. 
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'TM canister Is now reedy for collect ion of, an air sample. 
An identification tag is attached to the neck of, each 
canister for field notes and chain-of-custody purposes. 

11.1.B As In option to the humid zero air'cleaning procedures. 
the canisters 'could be heated in an isothermal oyen to 

100·C during Section 11.1.3 to ensure that lo~r mole­
cular weight ccnpounds (C2-CB) are not retained on the 
walls of the canister. [Note: For sampling heavier. more 
'elliplex YOC mixtures. the cani sters should be heated to 
250·C during Seftion 11.1.3.7.J Once' heated, the canisters 

are evacuated to 0.05 ... Hg. At the end of the heatedl 
evacuated cycle, the canisters are pressurized with humid 
zero air and analyzed by the GC-FJD-ECD system. Any 

canister that has not tested clean (less than 0.2 ppbv 
of targ~ted cllllpounds) should not be us~. Once 
tested clean. the canisters are reevacuated to 0.05 .. 
Hg and remain in the evacuated state until used. 

11.2 S'IIIp1i.ng Systl!lll Cleaning and Certification 

11.2.1 Cleaning Sampling System Components 

11.2.1.1' Salllple components are disassembled and cleaned 
before the sampler is asseMbled. Nonmetallic 
parts are rinsed with If>LC grede deionized 
water and dried in a vacuum oven at 50·C. 
Typically. stainless steel parts and f1ttings 
are cleaned by placing them in a beaker of 
methanol in an ultrasonic bath for 15 minutes. 
This procedure is repeated with hexane as 
the so I vent. 

11.2.1.2 The parts are then rinsed with HPLC grade 
deionized water and dried in a vacuum oven 
at 100·C for 12 to 24 hours. 

11.2.1.3 Once the sampler is assembled. the entire 
system is purged with humid zero air for 24 
hours. 

11.2.2 Humid Zero Air Certification 

$ rC 1 

(Note: In the following sect ions. "cert Hi cation" is 
defined as evaluating the sampling system with humid 
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zero .ir .nd humid ul1braUon gases t';a't pass through 
.11 .ctive clllponents o~ the s_pH ng 5yste-. The 515-
t. is ·certified" if no significant additions or dele­
tions (less than 0.2 ppbv of targeted compounds) have 
occurred .men challenged with the test gas strum.) 
11.2.2.1 The clelnliness of the sampling system is deter-

mined ~y testing the simpler with humid zero air 

without In eVlculted gls' cylinder, IS follows. 
11.2.2.2 The calibrltion system Ind .. nifold Ire .sse~ 

bl~. as illustrated in Figure 8. The sampler 
(without .n evacuated gas cylinder) 'is con­
nected to the .. nifold and the zero air 

, cyl1 nder activated to generate a humid gas 
stream (2 L/.in) to the calibration manifold 
[see Figure 8(b»). 

11.2.2.l The humid zero gas stream passes through the 
calibratton manifold, through the sampling 
system (without an evacuated canister) to a 
GC-FID-ECD analyticil system at 75 eml/min 

N r 

so that 40 cm3/min is pulled through the six­
port; valve and routed through the cryogenic 
trap (see Section 10.2.2.1) at the appropriate 
time while the extra ,sample is vented. [Note: 
The exit of the sampling system (without the 
canister) replaces the canister in Figure 4.) 
After the sample (400 mL) is preconcentrated 
on the trap, the trap is heated and the VDCs 
are thermally desorbed onto the head of the 
upl1lary column. Since the column is at 
-50·C, the VOCs are cryofocussed on the col­
umn. Then, the oven temperature (programmed) 
increases and the VOCs begin to elute and are 
detected by a GC-MS (see Section 10.2) or the 
GC-FID-ECD (see Section 10.l). The analytical 
system should not detect greater than 0.2 ppbv 
of targeted VOCs in order for the sampling 
system to pass the humid zero alr certiflcatlon 
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test. Chrcaatogr_ oj .. certiiied sp;ple" 
Ind cont .. inated ~ .. pler are illustrlted in 

. '. 

Figures 17(1) Ind (b). respectively. If 
the sllllpler puses the hu.id zel'O air tl!St. 
it is then tested with hu.id calibrltion gas 
standards containing selected VOCs It concen­
trltion levels expected in field slMpling (e.g •• 

0.5 to 2 ppbv) IS outlined In Section 11.2.3. 

11.2.3 SlIIIplerSystHl Certlf.icationwlth Hu.id Cillbrition GIS 
Standards 

n r P]f 

11.2.3.1 Asse.mle the dynallic ca11brltion system and 
... nHold IS Hlustrated in Figure 8. 

11.2.3.2 Verify thlt the calibration system is clean 
(less than 0.2 ppbv of tlrgeted compounds) 
by sa.pling I hullidlfled gas strelm. without 

gas calibration standards. with a previously 
een.-11im el@i" Cinister (see Section 12.1). 

11.2.3.3 The asse.mled dynamic calibrltion system is 
certified clean If less than 0.2 ppbv of 
targeted compounds are found. 

11.2.3.4 For generating the humidified caiibration 
standards. the calibration gas cylinder(s) 
(see Section 8.2) contlining nomin.l concen­
trations of 10 ppmv in nitrogen of s·lected 
VOCs, are attached to the calibratlol. system, as 
outlined .in Section 10.2.3.1. fhe gas cylinders 
are opened and the gas mixtures are passed 
through 0 to 10 an3/min certified mass flow 
controllers to generate ppb levels of 
calibration standards. 

11.2.3.5 After the appropriate equilibrium period, attach 
the sampl1 ng system (contai ni ng a cert i fi ed 
evacuated canister) to the manifold, as illus­
trated in Figure 8(a). 
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11.2.3.6 S .. ple the dynamic calibration glS stream with 
the sMpling system according t,o Section 9.2.1. 
[Note: To conserve generated calibration gas, 
bypass the canister sampling system manifold 
and atuch the sampH ng system to the calibra­
tion gas stream at the inlet of the in-li~e 
fflter of the sampling system so the flow 

will be less than 500 em3/min.] 
11.2.3.7 Concurrent wfth the slIIIpling system operation. 

realti-e monitoring of the calibration gas 
stream fs accaaplished by the on-line GC-MS 
or &C-multidetector analytical system 
[Figure 8(b)] to provide reference concentra­
tions of generated VOCs. 

11.2.3.8 At the end of the sampling period (normally same 
ti-e period used for anticipated sampling), 
the s-.pl1ny $y$te. canister ;s ~nalyzed and \ __ 
canpared to the reference GC-HS or GC-mult i-
detector analytical system to determine If 
the concentration of the targeted VOCs was 
increased or decreased by the sampling , 
s,"steal. 

11.2.3.9 A recovery of between 9en and llO~ is expected 
for all targeted VOCs. 

12. Performance Criteria and Quality Assurance 

...--.- .. --_ .. -" 
7 

12.1 Standard Operating Procedures (SOPs) 

12.1.1 SOPs Should be generated in each laboratory describing 
and document1ng the followfng activities: (1) assermly, 
Cblibration, leak check, and operation of specific 
sampling systems and equipment used; (2) preparation, 
storage, shipment, and handli ng of samples; (3) assembly, 
leak-check, calibrlt10n, and operation of the analytical 
system, address1ng the spec1fic equipment used; (4) can­
ister storage and cleaning; and (5) all aspects of data 
recording and processing, including lists of computer 
hardware and software used • 
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12.1.2 Specific stepwise instructions should be provided In 
, , 

the SOPs Ind should be reldily Ivailable to and under~ 

stood by the llborltory personnel conducting the "orlt. 

12.2 Method Relative Accurlcy Ind Linelnty 

;7 

12.2.1 Accuracy can be detenllined by injecting VOC st,andards 

(see Section 8.2) fra. In audit cylinder into a sampler. 

The contents Ire then anllyzed for the components con~ 
" 

tai ned i nthe audit canister., Percent re lit he accuracy 

is calculated: 

, Relative Accuracy· y - X x 100 
X 

Where: y. Concentration of the targeted 
compound recovered from sampler. 

1 • Concentration of VOC targeted 
cllllpound in the NBS-SRM or 
EPA-CRM ludit cylinders. 

12.2.2 If the relative accurlcy does not fall bet>teen 90 and 

and 110 percent. the field s.,.pler should be removed 

frill use. cleaned. Ind recertified according to initial 

certification procedures outlined in Sectton 11.2.2 

Ind Section 11.2.3. Histoncal'y. concentrations of 

carbon tetrachloride, tetrachloroethylene. and huachlo­

robutad1ene have SOIIIetilles been detected at 1 owr con~ 

centrations >then using parallel ECD and FlO detectors. 

When these three compounds are present at concentrations 

close to calfbrat10n ieveis. both det~ctcrs usually 
agree on the reported concentrations. At concentrations 

belo" 4 p~bv, there is a problem "lth nonlinearity of 
the ECD. Plots of concentration versus peak area for 
cilibration compounds detected by the ECD have sho"n 

that the curves care nonlinear for carbon tetrachloride, 

tetrachloroethylene, and hexachlorobutadlene, IS lllus­
trlted in Figures 18(a) through 18(c). Other targeted 

ECD and FlO compounds scaled linearly for the range 0 to 

8 ppbv. as sho"n for chloroform In Figure 18(d). for 

compounds that Ire not linear over the calibration 
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range, area counts generally roll off between 3 and 4 
ppby: To 'correct for the nonl1nel~1ty of these compounds. 
an additiona,l ,calibration step 15 perfo~. An evacuated 
stainless steel canister is pressurized with calibration 
gas at a naminal concentration of 8 ppbv. 'The sample 
is then diluted to approximately 3.5 ppbv with zero air 
and analyzed. The instrument response factor (ppbv/area) 
of the ECD for each of the three 'tampounds is calculated 

for the 3.5 ppbv Simple.' Then. both the 3.5 ppbv and 
the 8 ppbv response factors are entered into the ECO 

calibration table. The software for the Hewlett-Packard 
, 

§SSC leVel 4 GC is designed to itcammudite multileVel 
calibration entries, so the correct response factors 
are automatically calculated for concentrations in this 
range. 

12.3 Method Modification 

12.3.1 Samp 11 ng 

12.3.1.1 The ~ampling system fer pressurized canister 
sampling could be .odified to use a lighter, 
more compact pump. The pump currently being 

used weighs about 16 kilograms (35 lbs). Cam~ 

Illerc1ally available pumps that could be used 
as alternatives to the prescribed sampler pump 
are described below. Metal 8ellows M8-41 pump: 

These pumps are cleaned at the factory; however. 
some precaution should be taken with the circu­
lar (4.8 em'diameter) Teflon- and stainless steel 
part directly under the flange. It is often 
dirty when received and should be cleaned 
before use. This part 15 cleaned by removing 
it from the pump. manually cleaning with 
dldoni zed water. a lid p 1 ac i ng ina vacuum oven 
at lOO·C for at least 12 hours. Exposed 

u 
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p~oyen to be ve~y ~ellable; howeve~. they a~e 
only useful up to an outlet p~essu~ of about 
137 kPa (20 psi;). 'Neube~ge~ Pump: Vlton gas­
keU o~ seals IlUst be specified with this pUlllp. 
The 'facto~y dl~ett· pump Is ~ecelyed contaminated 
and leaky. The PUIIIP Is, cleaned by disassembling 
the PUIIIP head (which consists of tb~ee stainless 
stee I parts and two gaskets). cleaning the gaskets 
with deionized wate~ and ~ylng i'n I vacuulII oven. 
and. ~emathlnlng (o~ IIIlnually lapping) the sealing 
su~faces of the stainless steelpa~s. The stain­
less steel pa~s a~e then cleaned with .. thanol. 
hexane. deionized wate~ and heated In a vacuum 
ovpn. The cause fo~ most of the p~blems with 
this pump has been sC~ltches on the metal PI~S 
of the pump head • Once thl s ~ewo~k p~ocedu~e Is 
pe~onned. the pump Is cons Ide~ed tlean and can 
be used up to about 240 kPa i35 psigj output p~es­
su~e. This 'pump Is utilized In the slmpllng sys­
tem Illust~ated In Flgu~e 3. 

12.3.1.2 U~ban AI~ Toxlcs Sample~ 

The sampling system desc~lbed In ~h_1s methOd can 
be modified like thesamp n EPA's FV-88 U~ban 
AI~ Toxlcs Poll ~og~am. This pa~lcula~ 

In Appendix C (see Fl9u~e 19). 

Inlet tubl ng f~an the callb~atlon manifold could 
be heated to 50°C (same tempe~atu~e as the call­
b~atlon manifold) to p~event condensation on the 
lnte~nal walls of the system. , 

12.3.2.2 The analytical st~ategy fo~ Method TO-14 Involves 
positive Identification and quantltatlon by 
GC-MS-SCAN-SI M iiDde of OPe fit 10ft .,1 til opt,lofii 1" 

flO. This Is a highly specific and sensitive 
detect Ion technique. Because a specl fic detec­

to~ system (GC-MS-SCAN-SIM) Is mo~e complicated 
and expens Ive than the use of non-specific detecto~ 
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(GC-FID-ECD-PID). thl! analyst may want to pl!rionn l 
e screening analysis and preliminary quantitation 
of YOC sPl!chs in thl! sampll!. including any polar 
compounds. by utHizing the GC-tllultidetector 
.(GC-FID-ECD-PID) analytical systl!lll prior to GC-MS 
analysis. This system can be used for approximate 
quantitation. The GC-FID-ECD-PID provides a '·snap­
shot· of the const'ituents in the sample. allow-
tng the analyst to detltnntnlt: 

Extl!nt of misidentification due to over­
lappi ng peaks. 

- Whether thlt constitul!nts are within the 
calibration range of the anticipated 
GC-MS-SCAH-SIM analysis or dOltS the' 
Simple rltquirlt furthltr dilution. and 

- Arlt thltrlt unexpected peaks which need furthl!r 
identification through GC-MS-SCAH or are 
thl!re peaks of intltrest needing attention? 

If unusual peaks iiE obser.;ed fFCiii the GC-FID-ECD- l 
PID system. the analyst thltn performs a GC-MS-SCAH 
analysis. Thlt GC-MS-SCAH will provide positive 
identification of suspect peaks from thlt GC-FID­
ECD-PID system. If no unusual peaks are identi­
filtd and only a select number of yaes are of con­
Cern. thl! analyst can.thl!n proceed to GC-MS-SIM. 
Thlt GC-MS-SIM is used for final quantitation of 
sltlected YOCs. Polar compounds. however, cannot 
be identifi~ by the GC-MS-SIM due to the use 
of d naTion- dryer to remove water from the sample 
prior to analysis. The dryer removes polar com­
pounds along with the water. The analyst often 
has to make this deCision incorporating project 
objectives. detection limits. equipment availa­
bility. cost and personnel capability in develop~ 

ing an analytical strategy. Figure 20 outlines 
the use of the GC-FID-ECO-PID as a "screening" 
approach. with the GC-MS-SCAH-SIM for final 
identification and quantitation. 
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12.4 Method Safety 

This procedure may involve hazardous materials, operations, and 

equipment. Thi s method does not purport to address all of the 
safety problems associated with its use. It is the user's respon­
sibility to establish appropriate safety ind health practices ' 
a~ determine the ,applicability of regulatory limitations prior 
to the implementation of this procedure. This should be part 
of the user's SOP manual. 

12.5 Qual1ty Assurance (See'F,igure 21) 

12.5.1 Sampling System 

, . 

1~.5.1.1 Section 9.2 suggests that a portable GC system be 
used as a ·screening analysis· prio~ to locating 
fixed-site samplers (pressurized or subatllDspheric). 

12.5.1.2 Section 9.2 requires pre and post-sampling meas­
urements'with a certified mass flow controller 

, for flow verification of sampling system. 
12.5.1.3 Section 11.1 requires all canisters to be pres-

sure tested to 207 kPa + 14 kPa (30 psig ~ 2 psi g) 
over a period of 24 hours. 

12.5.1.4 Section 11.1 requires that all canisters be 
certified clean (containing less than 0.2 ppbv 
of targeted VOCs) through a humid zero air certi­
fication program. 

12.5.1.5 Section 11 .. 2.2 requires all field sampling systems 
til be certified initially clean (cDntaining less 
than 0.2 ppbv of targeted VOCs) through a humid 
zero air certificatiDn program. 

12.5.1.6 Sect ion 11.2.3 requi res all fi el d sampling sys­
tems to pass an initial humidified calibration 
gas certification (at VOC concentration levels 
expected in the field (e.g., 0.5 to 2 ppbv)] 
with a percent 'recovery of greater than 90. 

12.5.2 GC-HS-SCAN-SIM System Performance Criteria 

12.5.2.1 Sect ion 10.2.1 requi res the GC-HS analyt ical 
S1ste .. to t-e certified clean (less than 0.2 
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ppbv of targeted YOCs) prior to sample analy- U 
sis. through & r~T.1d zero air certtf1tatton. 

12.5.2.2 Section 10.2.2 requires the daily tuning of 
the GC-MS with 4-bromof1uoroben~ene (4-BFB) 
and that it meet the key ions and ion abun~ 
dance critera (10~)outlined in Table 5. 

12.5.2.3 Section 10.2.3 requires both an initial aulti­
point humid stati.c calibration (three level~ 
plus huaid zero air) ind a daily calibration 
(one point) of the GC-MS analytical system. 

12.5.3 GC-Multidetector System Perfonnance Criteria 

12.5.3.1 Section 10.3.1 requires the GC-FID-ECD analyti­
cal system, prior to analysis, to be certified 
clean (less than 0.2 ppbv of targeted YOCs) 
through a humid zero air certification. 

12.5.3.2 Sectio~ 10.3.2 requires that the GC-FID-ECO 
analytical system establish retention time 
windows for each anaiyte prior to sampie anaiy­
sis, when a new GC column is installed, or 

. IIIIjor components of the GC system altered 
since the previous determination. 

12.5.3.3 Section 8.2 requires that all calibration 
gases be traceable to a National Bureau of 
Standards (NBS) Standard Reference Material 
(SRM) or to a NBS/EPA approved Certified 
Reference Materi a 1 (CRM). 

12.5.3.4 Section 10.3.~ requi res that the retention 
time window be established throughout the 
course of'a 72-hr analytical period. 

12.5.3.5 Section 10.3.3 requires both an initial multi­
point calibration (three levels plus humid 
zero air) and a daily calibration (one point) 
of the GC-FID-ECO analytical system with zero 
gas dilution- of NBS traceable or NBS/EPA CRMS 
gases. [Note: Gas cylinders of YOCs at the 
ppm and ppb level are evailable for audits 

from the USEPA, Environmental Monitoring Systems 
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point humid stati.c calibration (three level~ 
plus huaid zero air) ind a daily calibration 
(one point) of the GC-MS analytical system. 

12.5.3 GC-Multidetector System Perfonnance Criteria 

12.5.3.1 Section 10.3.1 requires the GC-FID-ECD analyti­
cal system, prior to analysis, to be certified 
clean (less than 0.2 ppbv of targeted YOCs) 
through a humid zero air certification. 

12.5.3.2 Sectio~ 10.3.2 requires that the GC-FID-ECO 
analytical system establish retention time 
windows for each anaiyte prior to sampie anaiy­
sis, when a new GC column is installed, or 

. IIIIjor components of the GC system altered 
since the previous determination. 

12.5.3.3 Section 8.2 requires that all calibration 
gases be traceable to a National Bureau of 
Standards (NBS) Standard Reference Material 
(SRM) or to a NBS/EPA approved Certified 
Reference Materi a 1 (CRM). 

12.5.3.4 Section 10.3.~ requi res that the retention 
time window be established throughout the 
course of'a 72-hr analytical period. 

12.5.3.5 Section 10.3.3 requires both an initial multi­
point calibration (three levels plus humid 
zero air) and a daily calibration (one point) 
of the GC-FID-ECO analytical system with zero 
gas dilution- of NBS traceable or NBS/EPA CRMS 
gases. [Note: Gas cylinders of YOCs at the 
ppm and ppb level are evailable for audits 

from the USEPA, Environmental Monitoring Systems 
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1" .,. 
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Env I rOlllllental Sci erices 

919-549-061 :I 
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\ I Research Triangle Park, N.C. 27709 

6C-FlD-ECD-PID One-Paul Dayton Radl.n C,~rporat Ion' 919-481-021'2 
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Research Trl.ngle Park, N.C. 27709 
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Appendix A outlines five groups $If audit gas 

cylinders available from USEP;\.J 

The determination of volatile and some semi-volatile organic compounds 

in ambient air,is a comple~task, primarily because of the wide variety 
of compounds of interest.and the.lack of standardized sampling and 

analytical procedures. While there are numerous procedures for sa-pIing 

and analyzing VOCs/SVOCs in 1lItI1ent air, tili~ iiiethud d.~ upcn the 

best aspects of each one and combines them into a standardized method­
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Topic Contact Address Telephone No. ----

GC-MS-SCAN-SIH Dr. 8tll HcClenny U.S. Envlrllnmentll Protect ton "gency 919-541-3158 
Hr. Joachim Plell Envlronment:al Mo"ltorlng Systetns ~aboratory ~19-541-4680 

HD-44 
Research T,-hngle Park, N.C. 2:1111 

Hr. John V. Hawkl ns Research T,-tangle laboratories, Inc. 919-544-5775 
P.O. 80x Il!507 
Research T,-tangle Plrk, N.C. 21709 

Canister t:lunlri! Hr. Vince Thompson U.S. Envlrnnmentll Protect Ion ,~gency 919-541-3791 
CertHIClI~lon an Envlronmenhl Monitoring SystellS laboratory 
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Sta6IHty Research T,"tangle Plrk, N.C. 27711 

Dr. 8111 HcClenny U.S. Envlrllnmentll Protection Agency 919-541-3158 
Mr. Joachim Pletl Envl ronmenhl MonItoring Systems laboratory 919-541-46oo 

MD-44 
Resurch Tlrtangle Plrk, N.C. 27711 

Dave-Pa.ul Dayton Radian CorlPorat Ion 919-481-0212 .... 
JoAn~1 Rice P.O. Box llOOO C> ... 

Progress C'enter .. , 
Research T'rllngle Park, ·N.C. 2'7709 '" ... 

Or. 'I.K.H. Jayanty Research TrIangle InstItute 919~541-6000 
P.O. Box 12194 
Research Trlangl. Park, N.C. 2~7709 
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Research .. rlangle Park, N.C .2Hll 
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HOLE 1. VOLATILE IJIGIIHIC COMPOUNO DATA SI~EET 

--

~lrCUlAR 

p~ml~C) COMPOUND tSYNONYMI FORMULA WEIGHT 

Freon lZ (Olchlorodlfluoromethane) C1ZCF2 lZ0.91 -Z,~ .8 
Methyl chloride (Chloromethane) CHJCI 50.49 -Z4.2 
Freon 11'1 I1,Z-Olchloro-l,I,Z,Z- CICFZCCIFZ 170.93 4.1 

tetrafluoroethane) 
Vlntl chlorIde IChloroethylene) CHZ·CHC I 6Z.50 -13.4 
Met ~I b'romlde Bromomethan!,) CHJBr 94 .94 3.6 
Ethy I ch I orlde (ChI oroethane,) CH1CHZC' 64.52 lZ.3 
Freon 11 (Trlchlorofluoromethane) CC 3F 137 .38 2:3.7 
Vlnylldene chloride 1l,I-Olc,hloroethene) CZHZCIZ 96.95 111.7 
Olchlorornethane (Methylene c:hlorlde) CHZCIZ 84 .94 ~19 .8 
Freon 113 11,I,Z-Trlchloro-II,2,2- CF2CICCI2F 187.38 .17.7 

trlfluoroethane) 
1,l-Olchloroethane (Ethylldt!ne chloride) CH3CHCIl 98.96 !i7. ] 
cls-I,Z-Olchloroethylene . CHCI·CH I 96.94 jiO. ] 
Chlorofonll (Trlchloromethanl!) CHCI] 119.38 jl1.7 
1,2-0lthloroethlne (Ethylenl! dichlorIde) CICH2Cil2CI 98.96 113.5 
Methy I ch I orofonll (1,1,1-Trlchloroethlne) CH3CCI3 133.41 "4.1 
Benzene (Cyclohexltrlene) C6H6 18.12 1110 .1 
Carbon tetrachlorIde (retrl"hloromethlne) CCI4 153.82 76.5 
l,2-0lch lorOrOPlne (Propyl,!ne CH3CHC I CHZCI 112.99 96,4 

dlchlclrlde 
T rich lOI'oethy lene (frlchloroethene) CICH.CCI~ 131.Z9 87 
cis-I, ] .. Olch I oroprorne (cls-I,3- CH3CCI·C CI 110.91 16 

dlchlorol!rOl!llene 

p~~~I~C) 
-158.0 

-97.1 
-94.0 

-1538.0 
-93.6 

_ -136.4 
-111.0 
-IZZ.5 
·95.1 
-36.4 

-97.0 
-80.5 
-63.5 
-35.] 
-30.4 

5.5 
-Z].O 

-100.4 

-73.0 

"~=~I:R 

74-8ir-3 

75-011-4 
74-8:1-9 
75-01),3 

75-3'5-4 
75-0'~-Z 

74-34- 3 

67-66-3 
107-06-2 
71-55-6 
71-43-2 I 
56 .. 23-5 I 

78,·87 -5 
I 

79-01-6 I 
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Methyl chlorIde (Chloromethane) CHJCI 50.49 -Z4.2 
Freon 11'1 I1,Z-Olchloro-l,I,Z,Z- CICFZCCIFZ 170.93 4.1 

tetrarluoroethane) 
Vlntl chlorIde IChloroethylene) CHZ·CHC I 6Z.50 -13.4 
Met ~I b'romlde Bromomethan!,) CHJBr 94 .94 3.6 
Ethy I ch I orlde (Chi oroethane,) CH1CHZC' 64.52 lZ.3 
Freon 11 (Trlchlorofluoromethane) CC 3F 137 .38 2:3.7 
Vlnyltdene chloride 1l,I-Olc,hloroethene) CZ"ZCI 2 96.95 n.1 
Olchlorornethane (Methylene c:hlorlde) CHZCIZ 84 .94 ~19 .8 
Freon 113 11,I,Z-Trlchloro-ll,2,2- CFZCICCIZF 187.38 .17.7 

trlrluoroethane) 
1,1-0lchloroethane (Ethylldt!ne chloride) CH3CHCIl 98.96 !i7. ] 
cls-I,Z-Dlchloroethylene CHCI·CH I 96.94 jiO. ] 
Chlororonll (Trlchloromethanl!) CHCI] 119.38 jl1.7 
1,2-0lthloroethane (Ethylenl! dichlorIde) CICH2Cil2CI 98.96 11),5 
Methy I ch I ororOnll (1,1,1-TrIchloroethane) CH3CCI3 133.41 "4.1 
Benzene (Cyclohexltrlene) C6H6 78.12 1110 .1 
Carbon tetraChlorIde (retrl"hloromethane) CCI4 153.82 76.5 
1,2-Dlch lorOrOpane (Propyl,!ne CH3CHC I CH2CI 112.99 96,4 

dlchlclrlde 
T rIch lOlooethy lene (frlchloroethene) CICH.CCI~ 131.Z9 87 
Cis-I, 3··Dlch I oroprorne (cls-l,3- CH3CCI·C CI 110.97 76 

dlchloropropylene 

p~~~I~C) 
-158.0 

-97.1 
-94.0 

-1538.0 
-93.6 

_ -136.4 
-111.0 
-122.5 
·95.1 
-36.4 

-97.0 
-80.5 
-63.5 
-35.3 
-30.4 

5.5 
-23.0 

-100.4 

-73.0 

"~~~I:R 

74-8ir-3 

75-011-4 
74-8:1-9 
75-01),3 

15-3'S-4 
75-0'~-Z 

74-34- 3 

67-66-3 
107-06-2 
71-55-6 
71·4]-2 
56··23-5 
78·087 -5 

79-01-6 

a ... • I 

'" o 
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TABLE I. VOLATILE ORGANIC COMPOUNO DATA SHEET (cont.) 

/" 
----

~~~ER ] COMPOUND (SYNONYM) ~~:~{i!C) 
~~, IIli . 

FORMULA WEIGHT POIHTjon 

trans -1,3- 0 tch loropropene (ch-I,3-
Dtchloropropylene) 

CICHZCHoCHCI 110.97 112.0 

1,I,2-Trtchloroethane (Vtnyl t.rtchlortde) CHZCICHCl2 133.41 11].8 -]6.S 79-00-S 
Toluene (Methyl benzene) C6 H5CH] 92.IS 110.6 -9S.0 IOB-88-] 
1,2-Dtbromoethane (Ethylene dtbromtde) BrCHzCH~Br 187.88 1ll.3 9.8 106-93-4 
Tetrach I oroethy lene (Perch I orltethy lene) Cl2CoCC 2 lIiS.8] 121.1 ~19.0 IZ7-18-4 
Chlorobenzene (Phenyl chlortde!) C6H5CI 112.56 1]2.0 -45.6 108-90-7 
Ethylbenzene C~HrHl 106.17 136.2 -95.0 100-41-4 
m-Xylene p ,3-0tmethylbenzeneJI I, - CH] 2C6H4 106.17 139.1 -47.9 
p-Xylene 1,4-Dtmethyl.ylene) 1,4- CH3 2C6H4 106.17 138.3 13.3 
Styrene (Vtnyl benzene) C6H,CHoCH2 104.16 145.2 -30.6 100-42-5 
1,I,2,2-Tetrachloroethane CHC 2CHCI2 167.85 146.2 -36.0 79-34-5 
o-Xylene 11,2-0tmethylbenzeneJI 1,2-(CH 3)ZC6Hc 106.17 144.,4 -25.2 
1,3,5- Trt .. ethy I benzene IHes t t)' lene) 1,3,5-I CH 3!3C6H6 120.20 164 • .7 -44.7 108-67-8 
I ,2,4- Trtlllethy I benzene Pseudocumene) 1,2,4- CH3 3C6H6 120.20 169.,3 -43.8 95-63-6 
m-Dtch I ore,benzene 11,3-Dlch I ol'obe"ze"e) 1,3-C12tsH4 147.01 173,,0 -24.7 541-73-1 
Benzyl chlortde (.-ChlorotollHme) C6HsCH2CI 126.59 179,,3 -39.0 100-44-7 
o-Dtch I ore,benzene 11,2-Dtch I ol"obenzene) 1,2-CIZtsH4 147.01 180,,5 -17 .0 95-50-1 
p-Dtch loro,benzene (1,4-Dtch I ol"obenzene) 1,4-CIZtsH4 147 .01 174 .. 0 53.1 106-46-7 
1,2,4-Trtchlorobenzene 1,2,4-CI 3tsH] 181.45 21] .. 5 17 .0 120-82-1 
Hexach I orOlbut adlene (1,1.2\3,41,4-

Hexach I e,ro-I,3-but ad! ene 

a ... 
t .,. ... 

i 
, ~-------~------------~---------------
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TABLE 1. VOLATILE ORGANIC COMPOUNO DATA SHEET (cont.) 

" ./ 

COMPOUND ISYNONYMl FORMULA WEIGHT ~~:~{i!C) ~~Hr«i . 
POIHT ion ~~~ER 

trans-l,3-Dtehloropropene 
Dtchloropropylene) 

(eh-l,3- CICHZCHoCHCI 110.97 112.0 

1,I,2-Trtchloroethane (Vtnyl t.rtchlortde) CHZCICHCI2 133.41 11].8 -]6.5 79-00-5 
Toluene (Methyl benzene) C6 H5CH] 92.15 110.6 -95.0 10B-88-] 
1,2-Dtbromoethane (Ethylene dtbromtde) BrCHzCH~Br 187.88 1ll.3 9.8 106-93-4 
Tetraeh I oroethy lene (Perch I orltethy lene) CI2CoCC 2 165.8] 121.1 ~19.0 lZ7-18-4 
Chlorobenzene (Phenyl chlortde!) C6H5CI 112.56 1]2.0 -45.6 108-90-7 
Ethylbenzene C~HrHl 106.17 136.2 -95.0 100-41-4 
m-Xylene p ,3-0tmethylbenzeneJI I, - CH] 2C6H4 106,17 139.1 -47.9 
p-Xylene 1,4-Dtmethyl.ylene) 1,4- CH3 2C6H4 106.17 138.3 13.3 
Styrene (Vtnyl benzene) C6H,CHoCH2 104.16 145.2 -30.6 100-42-5 
1,I,2,2-Tetrachloroethane CHC 2CHCl2 167.85 146.2 -36.0 79-34-5 
o-Xylene 11,2-0tmethylbenzeneJI 1,2-(CH 3)ZC6H4 106.17 144.,4 -25.2 
1,3,5- Trt .. ethy I benzene IHes t t)' lene) 1,3,5-I CH 3!3C6H6 120.20 164 • .7 -44.7 108-67-8 
1 ,2,4- Trtlllethy I benzene Pseudocumene) 1,2,4- CH3 3C6H6 120.20 169.,3 -43.8 95-63-6 
m-Dtch I ore,benzene 11,3-Dlch I ol'obe"ze"e) 1,3-C12tsH4 147.01 173,,0 -24.7 541-73-1 
Benzyl chlortde (.-ChlorotollHme) C6HsCH2CI 126.59 179,,3 -39.0 100-44-7 
o-Dtch I ore,benzene 11,2-Dlch I ol"obenzene) 1,2-CIZtsH4 147.01 180,,5 -17 .0 95-50-1 
p-Dlch loro,benzene (1,4-Dlch I ol"obenzene) 1,4-ClztsH4 147 .01 174 .. 0 53.1 106-46-7 
1,2,4-Trlchlorobenzene 1,2,4-CI 3tsH] 181.45 21] .. 5 17 .0 120-82-1 
Hexach I orOlbut adlene 11,1,2\3,41,4-

Hexach I e,ro-l,3-but adl ene 

a ... 
t .,. ... 

i 
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TABLE 2. ION/ABUNDANCE AND EXPECTED RETENTION TIME 
FOR SELECTED VOCs ANAlYZED BY GC-MS-SIM 

Compound 

Freon 12 (Dichlorodifluoromethlne) 

Met~l chloride (ChlQrooethlne) 

Freon 114 (l,2-Dichloro-1,l,2,2-
tetrlfl uoroethlne) , 

Vinyl chloride (Chloroethene) 

"et~l bromide (Broaomethlne) 

Et~l chloride (Chloroethlne) 

Freon 11 (Trichlorofluoromethlne) 

Vinylldene chloride (1,l-Dichloroet~lene) 

Dichloromethane (Het~lene chloride) 

Freon 113 O,l.,2-Trichloro-1,2,2-
trifluoroethane) 

l,l-Dichloroethane (Et~lidene dichloride) 

cis-1,2-Dichloroet~lene 

Chloroform (TriChloromethane) 

1,2-Dichloroethane (Ethylene dichloride) 

"et~l chloroform (l,l,I-Trichloroethane) 

8enze~e (Cyclohexatriene) 

lon/Abundance 
(amu/l base peak) 

851100 
B7/ 31 
501100 
52/34 
85/100 

135/ 56 
871 33 
62/100 
27/125 
61:1 32 
941100 
961 85 
64/100 
29/140 
27/140 

101/100 
1031 67 

&I/lDO 
961 55 
~ .... ~. 
V~I .), 
49/100 
84/ 65 
86/45 

151/100 
101/140 
103/ 90 
63/100 
27/ 64 
651 33 
61/100 
961 60 
98/ 44 
83/100 
851 65 
47i 35 
62/100 
27/ 70 
641 31 
97/100 
99/ 64 
61/ 61 
78/100 
77/ 25 
50/ 35 

117/100 
119/ 97 

EXpected Retention 
Time (min)· 

5.01 

5.69 

6.55 

6.71 

7.83 

·8.43 

9.97 

10.93 

11.21 

11.60 

12.50 

13.40 

13.75 

14.39 

14.62 

15.04 

15.18 

( cont i nued ) 
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TABLE 2. ION/ABUNDANCE AND EXPECTED RETENTION TIME 
FOR SELECTED VOCs ANAlYZED BY GC-MS-SIM 

Compound 

Freon 12 (Dichlorodifluoromethlne) 

Met~l chloride (ChlQrooethlne) 

Freon 114 (l,2-Dichloro-1,l,2,2-
tetrlfl uoroethlne) , 

Vinyl chloride (Chloroethene) 

"et~l bromide (Broaomethlne) 

Et~l chloride (Chloroethlne) 

Freon 11 (Trichlorofluoromethlne) 

Vinylldene chloride (l,l-Dichloroethylene) 

Dichloromethane (Het~lene chloride) 

Freon 113 O,l.,2-Trichloro-1,2,2-
trifluoroethane) 

l,l-Dichloroethane (Et~lidene dichloride) 

cis-1,2-Dichloroet~lene 

Chloroform (TriChloromethane) 

1,2-Dichloroethane (Ethylene dichloride) 

"et~l chloroform (l,l,I-Trichloroethane) 

8enze~e (Cyclohexatriene) 

lon/Abundance 
(amu/l base peak) 

851100 
B7/ 31 
501100 
52/34 
85/100 

135/ 56 
87/ 33 
62/100 
27/125 
61:1 32 
94/100 
96/ 85 
64/100 
29/140 
27/140 

101/100 
103/ 67 

&I/lDO 
96/ 55 
~ .... ~. 
V~I .), 
49/100 
84/ 65 
86/45 

151/100 
101/140 
103/ 90 
63/100 
27/ 64 
65/ 33 
61/100 
961 60 
98/ 44 
83/100 
85/ 65 
47i 35 
62/100 
27/ 70 
64/ 31 
97/100 
99/ 64 
61/ 61 
78/100 
77/ 25 
SO/ 35 

117/100 
119/ 97 

EXpected Retention 
Time (min)· 

5.01 

5.69 

6.55 

6.71 

7.83 

·8.43 

9.97 

10.93 

11.21 

11.60 

12.50 

13.40 

13.75 

14.39 

14.62 

15.04 

15.18 

( cont i nued ) 
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1014-63 

TABU 2. ION/ABUNOANCE NCO EXPECTED RETENTION TII£ FOR 
SELECTED VOCs ANAlYZED BY GC-MS-SlPi i~ont.) 

Co!!!pound 

l,2-Dt~hloropropane (Propylene dtchlortde) 

Tri~hloroet~lene (Trichloroethene) 

~is-1,3-Dichloropropene 

tr.ns-1,3-Di~hloropropene (1,3 
di~hloro-l-propene) 

l,l,2-Trl~hloroeth.ne (Vinyl trt~hloride) 

Tol uene (Met~l benzene) 

Tetr.chloroet~lene (Perchloroet~lene) 

Chlorobenzene (Benzene chloride) 

Et~lbenzene 

.,p-Xylene(l,3/1,4-dlmet~lbenzene) 

Styrene (Vinyl benzene) 

lon/AbunalR~e 
(.au/~ base peak) 

631100 
41/ 90 
6Z1 70 

130/100 
132/ 9Z 
. 95/ 87 

75/100 
39/ 70 
77/ 30 
75/100 
'»/ 70 
77/ 30 
971100 
83/ 90 
61/ 82 
911100 
92/ 57 

107 !lOO 
109/ 96 
27/115 

166/100 
164/ 74 
131/ 60 
1121100 
77/ 62 

114/ 32 
91/100 

106/ 28 
91/100 

106/ 40 
104/100 
7B/ 60 

, ft":ll .0 
IoUJf ~., 

Estimated Retention 
Time (mtn) 

15.83 

16.10 

16.96 

17.49 

17.61 

17.86 

18.48 

19.01 

19.73 

ZO.20 

ZO.41 

ZO.81 

l,l,2,2-Tetrachloroethane (Tetrachloroethane) 83/100 
85/ 64 
91/100 

ZO.92 

20.92 

'22.53 

22.65 

23.18 

23.31 

o-Xylene (l,2-Dlmet~lbenzene) 

4-Et~ltoluene 

l,3,5-Trlmet~lbenzene (Mesltylene) 

l,2.4-Trlmet~lbenzene (Pseudocumene) 

_-Dichlorobenzene (l,3-01chlorobenzene) 

106/ 40 
105/100 
lZO/ 29 
105/100 
lZO/ 42 
105/100 
.fIV\, .. ~ 
"UI .. , 
146/100 
148/ 65 
111/ 40 

(continued) 
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1014-63 

TABU 2. ION/ABUNOANCE NCO EXPECTED RETENTION TII£ FOR 
SEUCTED VOCs ANAlYZED BY GC-MS-SlPi i~ont.) 

Co!!!pound 

1.2-Dt~hloropropane (Propylene dtchlortde) 

Tri~hloroet~lene (Trichloroethene) 

~is-1.3-Dichloropropene 

tr.ns-1.3-Di~hloropropene (1.3 
di~hloro-l-propene) 

1.1.2-Trl~hloroeth.ne (Vinyl trt~hloride) 

Tol uene (Met~l benzene) 

Tetr.chloroet~lene (Perchloroet~lene) 

Chlorobenzene (Benzene chloride) 

Et~lbenzene 

•• p-Xylene(1.3/1.4-dlmet~lbenzene) 

Styrene (Vinyl benzene) 

lon/AbunalR~e 
(.au/~ base peak) 

631100 
41/ 90 
6Z1 70 

130/100 
132/ 9Z 
. 95/ 87 

75/100 
39/ 70 
77/ 30 
75/100 
'»/ 70 
77/ 30 
971100 
83/ 90 
61/ 82 
911100 
92/ 57 

107 !lOO 
109/ 96 
27/115 

166/100 
164/ 74 
131/ 60 
1121100 
77/ 62 

114/ 32 
91/100 

106/ 28 
91/100 

106/ 40 
104/100 
7B/ 60 

, ft":ll .0 
IoUJf ~., 

Estimated Retention 
Time (mtn) 

15.83 

16.10 

16.96 

17.49 

17.61 

17.86 

18.48 

19.01 

19.73 

ZO.20 

ZO.41 

ZO.81 

1.1.2.2-Tetrachloroethane (Tetrachloroethane) 83/100 
85/ 64 
91/100 

ZO.92 

20.92 

'22.53 

22.65 

23.18 

23.31 

o-Xylene (1.2-Dlmet~lbenzene) 

4-Et~ltoluene 

1.3.5-Trlmet~lbenzene (Mesltylene) 

1.2.4-Trlmet~lbenzene (Pseudocumene) 

_-Dichlorobenzene (1.3-01chlorobenzene) 

106/ 40 
105/100 
lZOI 29 
105/100 
lZO/ 42 
105/100 
.fIV\, .. ~ 
"UI .. , 
146/100 
148/ 65 
111/ 40 

(continued) 
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TABLE Z. ION/ABUNDANCE MD EXPECTED RETENTION TII£ FOR 
SELECTED YDCs ANALYZED BY GC-MS-SIM (cont.) 

Compound 

Benzyl chloride (.-Chlorotoluene) 

lon/Abundance 
(amu/I base peak) 

P-Dfchlorobenzene.(1.4-Dfchlorobenzene) 

91/100 
126/ Z6 
146/100 . 
148/ 65 
111/ 40 
146/100 
148/ 55 
Ill/ 40 

.180/100 

o-Dfchlorobenzene (l.z-Dfchlorobenzene) 

1.2,.4-Tr-iehlorobenzene' 

HexachlorObutadlene (1.I.Z.3.4.4 
Hexachloro-l.3-butadlene) 

18Z/ 98 
184/ 30 
ZZS/100 

'W/56 
ZZl/ 60 

EXpected Retention 
Tfme (1I1n) 

Zl.3Z 

Z3.41 

Z3.B8 

Zl.68 

c ) --

LJ 
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TABLE Z. ION/ABUNDANCE MD EXPECTED RETENTION TII£ FOR 
SELECTED YDCs ANALYZED BY GC-MS-SIM (cont.) 

Compound 

Benzyl chloride (.-Chlorotoluene) 

lon/Abundance 
(amu/I base peak) 

P-Dfchlorobenzene.(1.4-Dfchlorobenzene) 

91/100 
126/ Z6 
146/100 . 
148/ 65 
111/ 40 
146/100 
148/ 55 
Ill/ 40 

.180/100 

o-Dfchlorobenzene (l.z-Dfchlorobenzene) 

1.2,.4-Tr-iehlorobenzene' 

HexachlorObutadlene (1.I.Z.3.4.4 
Hexachloro-l.3-butadlene) 

18Z/ 98 
184/ 30 
ZZS/100 

'W/56 
ZZl/ 60 

EXpected Retention 
Tfme (1I1n) 

Zl.3Z 

Z3.41 

Z3.B8 

Zl.68 

c ) --

LJ 
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TABLE 3. GENERAL GC AND MS OPERATlNG CONDITIONS 

Chromatography 

ColUl1lll 

Carrier Gas 
Injection Volume 
Injett 10n Kode 

Temperature Program 

Hewlett-Packard OV-1 trossllnked 
. methyl s111ttne (50 m x 0.31_ 1.0., 

17 UII fl1l1 thltkness), or equivalent 

Helium (2.0 t113/mln at 250·C) 
Constant (1-3 uL) 
Spl1 tless 

Inltlal Column Temperature -50·C 
Inltlal Hold Time 2 mln 
Progr~ S·C/mln to 150·C 

: Final Hold Time 

Mass Spettrometer 

Mass Range 
Sta n Time 
EI Condlt ion 
Mass Stan 

Detector Mode 

FlO System (Opt10nal) 

Hydrogen F1 ow 
Carri er Flow 
Burner Ai r 

18 to zSil amu 
1 set/stan 
70 eV 
Follow manufacturer's instruction for selecting 

mass selective detettor (MS) and selected 10n 
IIIDnltori ng (SIM) mode 

Multiple ion detettlon 

30 em3 /ml nute 
30 em3/mi nute 

400 t1113/mi nute 

[bD~lIlIrl·M·II?IITU="17it~·~I·~~·lIlr~·1TI·MM~~·r.7117i1:;~rll·II'qgttl·j~.·.tI7~;~?~'5 .... ·M7 .. S.··.=.r-.-~.7~7 .. -.r:?:*:.~7t 
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TABLE 3. GENERAL GC AND MS OPERATlNG CONDITIONS 

Chromatography 

ColUl1lll 

Carrier Gas 
Injection Volume 
Injett 10n Kode 

Temperature Program 

Hewlett-Packard OV-1 trossllnked 
. methyl s111ttne (50 m x 0.31_ 1.0., 

17 UII fl1l1 thltkness), or equivalent 

Helium (2.0 t113/mln at 250·C) 
Constant (1-3 uL) 
Spl1 tless 

Inltlal Column Temperature -50·C 
Inltlal Hold Time 2 mln 
Progrl'!! S·C/mln to 150·C 

: Final Hold Time 

Mass Spettrometer 

Mass Range 
Sta n Time 

18 to zSil amu 
1 set/stan 
70 eV EI Condlt ion 

Mass Stan Follow manufacturer's instruction for selecting 
mass selective detettor (MS) and selected 10n 
IIIDnltori ng (SIM) mode 

Detector Mode 

FlO System (Opt10nal) 

Hydrogen F1 ow 
Carri er Flow 
Burner Ai r 

'-'. 

Multiple ion detettlon 

30 em3/ml nute 
30 em3/mi nute 

400 t1113/mi nute 

7 IT :; - ··'Pb~· t 7 Js;; 
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1014-66 .-u 
TABLE 4,. 4-BROMOFLUOROBENZENE !-EY IONS AND· ION ABUNDANCE CRITERIA 

Mass ·Ion Abundance Criteria 

50 15 to 40S of mass 95 . , 

'. 75 .30 to.6OS of mass 95 

95 Base Peak, 100S Relative Abundance 

96 5 to 9S of mass 95 

173 <2S of mass 174 

174 >5OS of mass 95 

175 5 to 9S of mass 174 J 
176 >95S but< lOIS of mass 174 . 
177 5 to 9S of mass 176 '" 

i -, 
I 

f 
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TABLE 4,. 4-BROMOFLUOROBENZENE !-EY IONS AND· ION ABUNDANCE CRITERIA 

Mass ·Ion Abundance Criteria 

50 15 to 40S of mass 95 . , 

'. 75 .30 to.6OS of mass 95 

95 Base Peak, 100S Relative Abundance 

96 5 to 9S of mass 95 

173 <2S of mass 174 

174 >5OS of mass 95 

175 5 to 9S of mass 174 J 
176 >95S but< lOIS of mass 174 

177 5 to 9S of mass 176 '" 

i -, 
I 
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TABLE 5. RESPONSE FACTORS (ppbv/area count) AND 
EXPECTED RETENTION TIME FOR GC-MS-SIM 
ANAL YTICAL CONFIGURATION 

I 

I 
Response Factor Expected Retention 

Comeounds (eebv/area count} Time (minutes} 

Freon 12 0.6705 5.01 
Methyl chloride 4.093 5.64 

1 
i 

Freon 114 0.4S28 6.55 
I Vinyl chloride 2.343 6.71 

li Methyi bromide 2.647 7.83 
Ethyl chloride 2.!154 8.43 I 

I Freon 11 0.5145 9.87 

I 
, Vinylidene chloride 1.037 10.93 

" I 

Jt Dlchloromethane 2.255 11.21 
Trichlorotrifluoroethane 0.9031 11.60 

JI 
l,l-0ichloroethane 1.273 12.50 
cls-1,2-Dlchloroethylene 1.363 13.40 
Chloroform 0.7911 13,75 
l,2-Dichloroethane 1.017 14.39 i 
Methyi chioroform n '7n'7a 14.62 I "".""""w , 

'" Benzene 1.236 15.04 I I'~ . Carbon tetrachloride 0.5880 15.18 ... l,2-Dlchloropropane 2.400 15.83 
TriChloroethylene 1.383 16.10 ! 

r"l': Cis-l,3-Dichloropropene 1.877 16.96 
~t 

trans-l,3-Dlchloropropene 1.338 17.49 
1,1,2-Trlch I oroethanl' 1.891 17.61 
Tol uene 0.9406 17.1I6 

r· l,2-Dlbromoethane (EDB) 0.8662 18.48 
,~ 

Tetrachloroethylene 0.7357 19.01 
Chlorobenzene 0.8558 19.73 

~ 
Et hyl benzene 0.6243 20.20 

! m,p-Xylene 0.7367 20.41 
L Styrene 1.888 20.80 

l,l,2.2-Tetrachloroethane 1.035 20.92 

( 
o-Xylene 0.7498 20.92 
4-Ethyltoluene 0.6181 22.53 
1,3,5-Trimethyl benzene 0.7088 22.65 
1,2,4-Trimethylbenzene 0.7536 23.1B 

'f m-Dlchlorobenzene 0.9643 23.31 
I Benzyl chloride 1.420 23.32 I p-Dlchlorobenzene 0.8912 23.41 

o-Dichlorobenzene 1.Jl04 23.88 
1,2,4-TriChlorobenzene 2.150 26.71 

... Hexlchlorobutadiene O.4lii .,., c. D " ." .... 

--- ... _-
o"'f' 5' _1 zanr.tt ad 
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TABLE 5. RESPONSE FACTORS (ppbv/area count) AND 
EXPECTED RETENTION TIME FOR GC-MS-SIM 
ANAL YTICAL CONFIGURATION 

I 
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. ." Cis-l,3-Dichloropropene 1.877 16.96 
trans-l,3-Dlchloropropene 1.338 17.49 

"" 1,1,2-Trlch I oroethanl' 1.891 17.61 
Tol uene 0.9406 17.1I6 
l,2-Dlbromoethane (EDB) 0.8662 18.48 
Tetrachloroethylene 0.7357 19.01 
Chlorobenzene 0.8558 19.73 
Et hyl benzene 0.6243 20.20 
m,p-Xylene 0.7367 20.41 
Styrene 1.888 20.80 
l,l,2.2-Tetrachloroethane 1.035 20.92 
o-Xylene 0.7498 20.92 
4-Ethyltoluene 0.6181 22.53 
1,3,5-Trimethyl benzene 0.7088 22.65 
1,2,4-Trimethylbenzene 0.7536 23.1B 
m-Dlchlorobenzene 0.9643 23.31 
Benzyl chloride 1.420 23.32 
p-Dlchlorobenzene 0.8912 23.41 
o-Dichlorobenzene 1.Jl04 23.88 
1,2,4-TriChlorobenzene 2.150 26.71 
Hexlchlorobutadiene O.4lii .,., c. D " ." .... 

--- ... _-
o"'f' 5' _1 zanr.tt ad 
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TABLE 6. GC-MS-SIM CALIBRATION TABLE 

CIp~.t..'" .lOP 8 JAn 87 10.0= ..... 
•• -01. 1n4. S~ 1 
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0 •• 0 Abaolute ~inut .. Non~"' .... enc. Fo ••• : WandOW1 

5 • .",1. '-ountt 0.000 UncaliD".t.ecI Foe." Rf:'1 0 • .000 .....utiI'll.,.. 1 ... 7 

,.. •• l. 
Nuei T"p. , . 
: 
.. 
~ .. 
B .. 

I" 
11 
~= .­.. ' ,4 .. 
.~ ... .. . , 

-. .. 

1M 
T"". 
I PP 
I PP 
I fIF' 
1 "I' 
I 8P 
I •• 

fIF' 
I 8P 
I PP 
1 IPP 
1 8P 
, lIP 

1 .... 
1 IPP 
1 ... 
1 .... 

1. "" 
1 •• 
I •• 
1 ... 
1 ... 
1 •• 
1 BY 
'1 pol .... 

"I' 
1 .F-
1 PI< 

1 .. " 
1 8H ... 

",." 
."a 
Ba 
8Y 
IN 

"'e 
Bo­
BE; 

•• 

".t 
11_ 
~.o:o 
: . .s • 
•. .= .. ~ 
7.818 
8.":1 
;; .... (, 

10 .... 
11.18'1 
11.::= 
11.~8 
1: .• tr: 
l:t.:flC 
1:.71::: 
14.:7B 
14.:." 
1-:;. 00fP 
1~.1~ 
1:.&:1 
1 •• 0.7 
1 ..... 1 
17."7: 
17.:'1" 
1., •••• 
18.".:: 
18 •••• 
1".7~ 
~O.1.8 

:0 . ..,'. 
:0.778 
:0.8B7 
::0.8.: 
=.4a8 =. bOCil 
::.1 .... 
:::.=r­=.=7q 
::.::78 
:::: .. 8:;0 
: •• 67'~ 
=7.'::7 

519"" Co.pouna 
DescrlPt.ion ~ 

.... u ~. 00 .... FREeN 12 

...... :Ka.OO .... Pl£THVLCHL.QRJ 

...... ~.oo .... FREeN 11. 

...... ..:.00 .... VINYL..CHUlRID 

...... • •• 00 a.u ~HYL.R~ID 
"... ....00 ..... ETHV\..~lD rlA.. 101.00 .... F'REDI .. 11 ...... .,.00 ..... VINDENECHUlR 
...... .".00 ..... rlCHL~ 
...... .,.00 ._ ALL. YLCHLCFUD 
...... 1~ 1 • 00 .... ::iCHL..:SFL1J£T'IoIA 
,.... 6:.00 ..... 1.lDICHUZTH 
.,... 61.00 .... C-l.::DICJoa.£T 
...... C. 00 ..... CHLCI'/OF"CIR?! 
"... 6:.00 ..... 1.:DICHL£'TWA 
...... "'.00 ..... ~CHLDRCFC 
...... 78.00 ..... ~ZENE 
...... 1'" • 00 a.u CAR8C1NTE7RAC 
"... 0:..00 ... 1.:DIOLPROP 
...... 1::10.00._ TRICHLETHENE 
.,... 7:. 00 A"" c-l.:t) J CHLP" 

. "... ~.OO ....... t-l.:;DIOLPF\ 
"'a.. .? . 00 • .., 1.1.:cHI....E1')4A 
..... .1.00 .... TOL.UENE 
....... 107.00 allU ~Ec 

..... 1 ... 00..... TETRACHl.ETHE 

...... 11:.00._ CHLCRC~ENZEN 

..... 91.00 .... ETHYL8ENZENE 
,.... ql.OO ..... a.p-XYLENE 
"'... 1 04.00 .... STYRENE 
"... S:.oo ..... TEn:ACHL.ETHA 
"... 91.(1(1 .au o-rYL.£NE 
"... 1~~.OO.-u 4-ETHYLTOLUE 
....... 1~.00 .-"'·I.=.~H8EN 

"... 10~.(H) AIIIU 1.:,4P'tETHilEN 
"'-.. 14".00..... _0 I CHb.BENZE 
.,... 91.00 aMy 8ENZVLCHL~1 

..... 1 .... 00 ..... p-DICHl..8ENZE 

..... 146,.00 .... o-DICHLltENZE 
"aM. 180.00 ..... 1.:.4CHL8ENZ !"la.. =.00 ..... HEXAOHl..8UT~ 

we. 
1~ 
--:; 
70.., 
:!8'9= 
:.-;'1 
:1:.4 

::;0." 
:;0::' 
.80:: 
".1 
~~ 
SO--"": 
.~61 

.~_J 
:;oc>9 .. ~ 
B:"": 
:;aSS 
::..--s:: 
43. 
: ; 
U~::b 
:7:1 

1 ... 1';" 
407(1 

";:"4 
:;.48 

11084 ,''_ 
~t .. ~ 
.t4:i:a 
'97.8 ., ... 
.. 781 
78<;>: 
~t)~6 

::i880 
bO.C' 
2896 

"ount. 
.011 pp't ",' 
::a. pp't:" 
1=!~ POt.. 
19:9 DDh' 
1~ ppt. ... 
~60 DOt.v 
".0 P~t, 
1"00 PP'tv 
:-....48 pot v 
&::4., DDt. 
107:- ppt." 
l~a pot" 
1"1) OD~" 
16;-8 pot.'" 
=.::. pot.' 
:=4 pot. ... 
:167 pot" 
191: po~ ... 
1'71tC' 0 Itt v 

:10Ct' ppt. ... 
.87.:· ppt.v 
689.: pot. .. 
177: pp~" 
~} ..... ~ PDt.V 
1-:0-: optv =" .. :: ppt." 
1::4 ~ot. , .. 
184: ppt." 
:7c;-r:1 ppt." 
1.~ PPt"· 
1::r76 ppt.'" 
:01(1 pot.v 
1481 ppt.v 
1"~ PPt"" 
:O~ Pl't.v 

1000 "", " 
:lbA pot ," 
1: .. 9 pP'tv 
"'67.1 pS)tv 
178c;' p"t.v 

'f 

• 

• 

u 

o 

tks.[~:=:-::?T:':7:?=;:)7T;;;;;;;r;;n;;,c.'.' ]~'at.EIIMq.?'~·a-."i1'I··i;"II?t.--.·1;rI;71717~.~~J71t'?·a7I;lit~tt~1._ ....... 7.F~7.e .. M'.?'.5~'?~. 
-.. --- --"~ --

T014-68 
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TABLE 7. TYPICAl RETENTION TIME (MIN) AND 
CAlIBRATION RESPONSE FACTORS (ppbv;arel count) 

FOR TARGETED VOCs ASSOCIATED IIITK FlD 
AND ECD ANAlYTICAl SYSTEM 

DD_ 
I~esponse 

Campound Retention Factor (RF) 
Ti_ (RT), (ppbv {irea 
minutes count 

Freon 12 3,65 3,465 
Methyl cIIloride 4.30 0.693 
Freon 114, 5.13 0.578 
Vinyl cIIloride 5.28 0.406 
Methyl brc.1de 6.44 
Ethyl cIIloride 7.06 0.413 
Freon 11 8.6,0 6.367 
Vinylidene cIIloride 9.51 0.347 
Dichloramethane 9.84 0.903 
Tlichlorotrifluoroethane 10.22 ' 0.374 
l,l-Dichloroethane 11.10 0.359 
c1 s-l,2-Dichloroethylene 11.99 0.368 
Chlorofol'll 12.30 1.059 
1.2-Dichloroethane 12.92 0.409 
Kethyl chlorcfe", 13.12 0.325 
Benzene 13.51 0.117 
Carbon tetrac:hloride 13.64 1.451 
1.2-Dichloropropane 14.26 0.214 
TriChloroethylene 14.50 0.327, 
ci s-1.3-0ichloropropene 15.31 
trans-1.3-Dichloropropene 15.83 
1.1.2-Trichloroethane 15.93 0.336 
Toluene 16.17 0.092 
1.2-Dibramoethane (EDB) 16.78, 0.366 
Tetrachloroethylene 17.31 0.324 
Chlorobenzene 18.03 0.120 
Ethy I benzene 18.51 0.092 
m.p-Xylene 18.72 0.095 
Styrene 19.12 0.143 
1.1.2.2-Tetracnioroethane 1ft .,n 

£~.~'" 

o-Xylene 19.23 
4-Ethyltoluene 20.82 0.100 
1.3.5-Trimethylbenzene 20.94 0.109 
1.2.4-Trimethylbenzene 21.46 0.111 
m-Dichlorobenzene 21.50 
Benzyl cIIloride 21.56 
p-Dichlcrobenzene 21.67 0.188 
o-Dichlorobenzene 22.12 0.188 
1.2.4-TrichlorObenzene 24.88 0.667 

x hi rob tadie-IKe ae: 0 u nO! 
.,~ 0., n 1.n£;, 

EClJ 
IResponse 
Fac:tor 
(ppbvjarea 
count It 10-5) 

13.89 

22.32 

26.34 

1.367 

3.955 

11.14 

3.258 

1.077 

8.910 

5.137 
1.449 

I 9.856 

1,n55 
I -.---

1 Refer to Figures 15 and 16 for peak location 
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TABLE 7. TYPICAl RETENTION TIME (MIN) AND 
CAlIBRATION RESPONSE FACTORS (ppbv;area count) 

FOR TARGETED Vael ASSOCIATED IIITK flO 
AND ECD ANAlYTICAl SYSTEM 

n~ 

I~esponse 

Campound Retention Factor (RF) 
11_ (RT), (ppbv {irea 
minutes count 

Freon 12 3,65 3,465 
Methyl cIIloride 4.30 0.693 
Freon 114 - 5.13 0.578 
Vinyl cIIloride 5.28 0.406 
Methyl brc.1de 6.44 
Ethyl cIIloride 7.06 0.413 
Freon 11 8.6_0 6.367 
Vinylidene cIIloride 9.51 0.347 
Dichloramethane 9.84 0.903 
Tlichlorotrifluoroethane 10.22 - 0.374 
l,l-Dichloroethane 11.10 0.359 
t1 s-l,2-0ichloroethylene 11.99 0.368 
Chlorofol'll 12.30 1.059 
1.2-Dichloroethane 12.92 0.409 
Kethyl chlorcfe", 13.12 0.325 
Benzene 13.51 0.117 
Carbon tetrachloride 13.64 1.451 
1.2-0ichloropropane 14.26 0.214 
Trichloroethylene 14.50 0.327-
ci s-1.3-Dichloropropene 15.31 
trans-1.3-Dichloropropene 15.83 
1.1.2-Trichloroethane 15.93 0.336 
Toluene 16.17 0.092 
1.2-Dibramoethane (EDB) 16.78 _ 0.366 
Tetrachloroethylene 17.31 0.324 
Chlorobenzene IB.03 0.120 
Ethy I benzene 18.51 0.092 
m.p-Xylene 18.72 0.095 
Styrene 19.12 0.143 
1.1.2.2-Tetracnioroethane 1ft .,n 

£~.~'" 

o-Xylene 19.23 
4-Ethyltoluene 20.82 0.100 
1.3.5-Trimethylbenzene 20.94 0.109 
1.2.4-Trimethylbenzene 21.46 0.111 
m-Dichlorobenzene 21.50 
Benzyl cIIloride 21.56 
p-Dichlcrobenzene 21.67 0.188 
o-Dichlorobenzene 22.12 0.188 
1.2.4-TrithlorObenzene 24.88 0.667 
Hexachiorobutadiene "'5 S" n 1.n£;, 

1 Refer to Figures 15 and 16 for peak location 
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Response 
Factor 
(ppbvjarea 
count It 10-5) 

13.89 

22.32 

26.34 

1.367 

3.955 

11.14 

3.258 

1.077 

8.910 

5.137 
1.449 

I 9.856 

1_n55 
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TABLE B. nPICAl'RmNTIOH TIME (llinutes) FOR 
SELECTED ORGANICS USING GC-FIO-ECO-PID* 
ANAlYTICAl SYSTEM 

, Retent ion T11111! I mi nutes ) 
COlIIDo',nd DO l(;U PIO 

Acetylene' 2.984 -- --
1,3-But IeIl ene 3.599 -- 3.594 
Vinyl cIIlorlde 3.790 -- I 3.781 , 
Chlorcnetl\ane 5.137 -- --
Chloroethane 5.738 -- --
8rlllOetl\ane ' 8.154 -- --
Met~l.ne Chloride Q ,.,., - 0. ..,'0 

"' ..... ~.~.a.g 

trans-l,2-Dlchloroet~lene 10.077 - 10.065 
1,l-Dlchloroethane 11.190 - --
Chloroprene 11.502 -- 11.491 
Perfluorobenzene 13.077 13.078 13.069 
Branocilloramethane 13.397 13.396 13.403 
Chlorofo.,. 13.768 13.767 13.771 
1,1 ,I-Trichloroethane 14.151 14.153 14.158 
Carbon Tetrachloride 14.642 14.667 14.686 
Benzene/I ,2-Dlchl oroethane 15.128 -- 15.114 
P.rfluoratoluene ,1: ._ 

......... 'u 
• .r ... _ 
J,;,I ... a 15.412 

Tr1chloroet~lene 17.022 17.024 17 .014 
1,2-Dlchloropropene 17.491 17.805 17.522 
BrODDdlchloramethane 18.369 -- --
trans-l,3-Dlchloropropylene 19.694 19.693 19.688 
Toluene 20.658 -- 20.653 
cls-1,3-Dlchloroprupylene 21.461 21.357 21.357 
1,I,2-TrlLhloroethane 21.823 -- --
Tetrachloroet~lene 22.340 22.346 22.335 
Dibromocillorcnethane 22.955 22.959 22.952 
Chlorobenzene 24.866 -- 24.861 
11/ p-Xylene 25.763 -- 25.757 
Styrene/o-Xylene 27.036 -- 27.030 
8ranofluorobenzene 28.665 28.663 28.660 
1,1,2.2-TetrlChloroethane ,29 .225 29.227 29.228 
~D1cnlorGbenzene 32.347 32.345 32.342 
p-Dlchlorobenzene 32.671 32.669 32.666 
o-Dichlorobenzene 33.885 33.883 33.1180 

* Var1ane 3700 GC equipped with J & II Megabor" DB 624 Capillary 
Column (30 II X 0.53 I.D. mm) using helium carrier gas. 
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TABLE B. nPICAl'RmNTIOH TIME (llinutes) FOR 
SELECTED ORGANICS USING GC-FIO-ECO-PID* 
ANAlYTICAl SYSTEM 

, Retent ion T11111! I mi nutes ) 
COII)o'.nd FlO ECD PIU 

Acetylene' 2.984 -- --
1,3-But IeIl ene 3.599 -- 3.594 
Vinyl cIIlorlde 3.790 -- 3.781 , 
Chlorcnethane 5.137 -- --
Chloroethane 5.738 -- --
8rlllOethane . 8.154 -- --
Met~l.ne Chloride Q ,.,., - 0. ..,'0 

"' ..... ~.~.a.g 

trans-l,2-Dl ch 1 oroethy lene 10.077 - 10.065 
1,l-Dlchloroethane 11.190 - --
Chloroprene 11.502 -- 11.491 
Perfluorobenzene 13.077 13.078 13.069 
Branocilloramethane 13.397 13.396 13.403 
Chlorofo.,. 13.768 13.767 13.771 
1,1 ,I-Trichloroethane 14.151 14.153 14.158 
Carbon Tetrachloride 14.642 14.667 14.686 
Benzene/I ,2-Dichl oroethane 15.128 -- 15.114 
P.rfluoratoluene ,1: ._ ......... 'u 

• .r ... _ 
J,;,I ... a 15.412 

Trichloroethylene 17.022 17.024 17 .014 
I 1,2-Dlchloropropene 17.491 17.805 17.522 

BrOllDdlchloramethane 18.369 -- --
trans-l,3-Dichloropropylene 19.694 19.693 19.688 
Toluene 20.658 -- 20.653 
cis-l,3-Dichloroprupylene 21.461 21.357 21.357 
1,I,2-TriLhloroethane 21.823 -- --
Tetrachloroethylene 22.340 22.346 22.335 
Dibromocillorcnethane 22.955 22.959 22.952 
Chlorobenzene 24.866 -- 24.861 
11/ p-Xylene 25.763 -- 25.757 
Styrene/o-Xylene 27.036 -- 27.030 
8ranofluorobenzene 28.665 28.663 28.660 
1,I,2.2-TetrlChloroethane ,29 .225 29.227 29.228 

I 
~D1cnlorGbenzene 32.347 32.345 32.342 
p-Dichlorobenzene 32.671 32.669 32.666 
o-Dichlorobenzene 33.885 33.883 33.1180 

* Variane 3700 GC equipped with J & II Megaboree DB 624 Capillary 
Column (30 II X 0.53 I.D. mm) using helium carrier gas. 
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TABLE 9. GC-MS-SiM CALiBRATiON iABLE 

~.t Updat •• II Dec eo 7,S4 ' •• 
Ref.,..."ce P •• k Wt,ndo.l =..00 Ab •• lute 'tinut •• 

No~.4erenc. P •• k WindON' 0.40 Absolute "inut •• 
5_1. Mount. 0.000 Uncalibrat.eCI P •• k RF. 0.000 llulUpU .... 1.000 

R.t TI_ Pks SIOn .. 1 ~cr .. t ppty Lyl tAr ... l Pk-T"". P .... t.t. al -~.008 1 " ... ~.OO .... 1:6:0 I 72'17. I Fl1ECN .-.. 
~ •• 90 :2 ,.,.. .. eo. 00 ..... 1:720 I ~.7 I I'IETHYLeK.OIII~ , . .. .. -. - 3 ,.,.. .. &:i. 00 ..... 8:80 I 81~1 I FllECN II. 
•• 7O'r • ,.,.. .. 412.00 .- 80~ I 20118 1 VINYLO«..DR 1 DE 
7.831 ':; "'-.. ' 9 •• 00 ..... 12210 1 28260:; I 1'IETHYLJlRCf<1 DE 
1 •• 31 • ,.,.. .. ••• 00 .... 1."::t) • I 1.1.9 I· ETHYLCIoLDIHI)E 
9.970 7 ,.,.. .. 101.00 .... 1~ I - I FF.ED:~ 11 

10.9:7 I ,.,.. .. .1.00 .... 7..0 I ~..A I VI NDEII'ECIoLDR, 
11.:0. 9 ,.,.. .. .9.00 ..... 1:7600 I 4:=07 I Dl~ 
11.::a 10 ...... .1.00 .... 1:6~ I 1945 'I AU. YLCHLDRIDE 
11.~95 11 pt ••• 1~1.00 .... 74:0 I 40S30 I ~UETH.AI': 
1::.~O2 I:: ,.,.. .. ':.00 .... 1::710 I .I:;~ I 1.IDICloL~"'" 
1:.40:; I:: ...... .1.00 ..... 1:.::0 I,~ I c:-I.:2DIPLETH 
1:.747 I. ...... 83.00 .... 7.70 I .- I O<LDRCFOP.IO 
1 •• 387 I:; ...... 6:.00 ..... _0 I ~ I 1,:::lDLETHAI'I 
14.6= U. ...... 97.00 .... 1100 I ~:l I I"ETHCHLOROFDF 
J~.O:sa 17 ...... 711.00 .- 107.0 ) .9119 I BENZENE 
.J~. IS::; 18 ...... 117.00 .- 8~0 I 4:7'=:7 I CMBONTETlt..c~ 
1:;.8--. 19 ...... ':.00 .... 1:781) I 3aa7~ I 1.:2Dt~A 

~ a.O'r. ::0 ...... 1:;0 .. 00 .... 8~O I :0:'1 I TRIPLEToENE 
I ........ ::1 ...... 7:.00 .- ~5.Q 1,17078 1 c-1.3DJOLPRQ 
17 .. 4.'Z ---- ...... ~.OO ..... ~~O. I ~_ .. ~4 1 t-I.::DICHLXC 
17 •• 10 -~ ...... 97.00 .... 1:4.91) 1 ::480 I 1 .. 1 • ~HL.E":'''''''''' 
17.540:: :;:4 ..... '91.00 .- 10010 1 ISO~ 1 TOLUENE 
18.48= :::; ...... 107.00 .... .710 I =0 1 EDI 
1 •• 01: :;:. ..... 1".00 ..... 7= I 4304~ I TET~ACHU:T"'EN 

~ 19.7::9 ::? ,.,.. .. 11::.0<) .... 71 .. ) 1 44::4 I CHl.1:)I:;C8E:''':E~ 
20.19:; 2B ..... 91.00 .... 1::?40 I 1:::77 .. 7 1 ET"'VL.aEt.lZ&.1'C 
20 • ..,,7 :::<i ...... 91.00 .... ::-'00 I :0(J4l~ 1 _.P-XVLENE 
:0.80. :::0 ..... 104.00 ..... 1~"Q 1 38~ 1 STv::\£~'E 
:1).916 :::1 " ... 8~.OO ..... 11.'" 1 ... 1 .. : I TET~AC:-ILETHAN 
::0. ~1 ~- ..... 91.00 .- 110S:; I 9QQ'>b I o-.cYL£!IE 
:=.::a :::: " ... lOS. 00 ..... 1~.0 I IOe747 I 4-ETHYL TDLUEN 
:: . .,48 :;4 ..... 1=.0() ..... 1: .. :0 I e::... 1 1.:.~METHi'E~Z 
::.17'9 -- ..... 1~.OO ..... 1::710 I 7'18:: 1 1 ,::. 4P1ETH8£P.: l -=_~O7 :. !"l~ •• 146 .. 00 .==.: 1=6~O :7.tOI? ! ee-DICH!..BEN!Ef'roI 
::::.:::17 :7 " ... " 91.00 .... ~I)O I =0774 1 8ENZYLCHL~11! 

~, ::.41: :::a ,.,.. .. 1".00 ..... 1==90 I :;81:'7 1 p-DIC~BErl:!:1 
::.8a= :::9 ...... 1".00 ..... 1:10 I =~ 1 o-DICK.8EN:E!'1 

L 2".7141 40 ..... IBO.OO ..... 1==:0 1 1 ... 7 I 1,2.A1CHLJIEN:£ 
27.68" 41 ...... .. ~.OO ..... 7470 I 4~ 1 HEXAO<I..IUTADI 
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1:.747 I. ...... 83.00 .... 7.70 I .- I O<LDRCFOP.IO 
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I ........ ::1 ...... 7:.00 .- ~5.Q 1,17078 1 c-1.3DJOLPRQ 
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TABLE 10. EXAMPLE OF HARD-C(JIY OF GC-MS-SIH ANALYSIS 
, . 

D.t.. file. DATA.SYI;:2AO;:A.D 
Fi1. typ •• GC / MS DATA FlWE 

N ... Info. SYI;: 1 
l'Ii sc' Info. 
ap .... t.o.. • JDF' 

D.t. I 8 J.n 87 10.02 •• 
Inst .. -.nt.. MS_~970 
In1.t I GC 

Sequ.nc. ind.x. 1 
Al. bottl. nu. I = 
R.pl i c.te n .... , J 1 

o.o~o 

4. IX") THRESHOL.D 
4.0(10 PEA~:_WIDT!oI 

9. eo.) PEAK_WIDTH 

77'$7 f 

:i. 000 
0.21X) 
O.O~O 

sa SF 

• • • 

.. • • 

7 
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TABLE 10. EXAMPLE Of HARD-CIPY OF 6C-MS-SIM AltALYSIS (tont.) 

CII» .... 't .,., JDF' • J.n.7 10.0: •• 
... ,. Jn4c • SYF: 1 
"lac ln4., 
lnteqr4'tion File ~ • DATA,S~:A.l 

Sequ.ftca Incl..... 1 

La." ",".te. 
..... .,.enc. " •• L. .. aM ... . 

Non-rc ... .,....,c. ,. •• a.: w. net ... . 

"ttl. ~er I : 

• OJ ... 87 .,'~_ 
~.oo ..... lut. IUnut_ 
O • .c) _lut. "Inut_ 

.. -.pi. ;:""";;,1 \J."""" Unc_l1C"~~= Foe~" __ I O~O(II,). ~t.1p11~1 1 ... ' 

F-.... 
..... TJ"P. 

1 
: . -.. 
~ 

" 
.­.. 
::: 
I" 
::. 
:7 
;iI 
I" 

lnt 
Type 
1 PP 
I PP 
1 eP 
1 P. 
I 8P 
1 ... 
1 W 

loP 
1 .. 

1 "' 1 P 
I !IF" 
1 UP 
I F"M 
1 Eo~ 

1 PI' 

1 "" 
l.~ 
I .Eo 
1 ... 
1 P. 
1 eP , ... 
I W 
1 P" 

PH 
1 P" 
1 II'" 
1 P" 
1 W 
1 I'M 
1 loP 
1 VII 
I \110 
I •• 
1 W 
I VII 
I V8 
I 8P 
1 ... 
I .~ 

Jcft 
Ti_ 
~.020 

:.~ 
•• c, , 

..~ 

7.81. 
8 •• :1 
•••• 0 

10 .... 
i i. iv 
11._<J 
11.~ 
1: .• ~ 
1:.:;:·. 
1:.71: 
1 •• :7. 
1 ... ~" .. 
·1~.00If 

lS.l~ 
l~.a:l 
u .. o.7 
a .•• l 
17."7: 
17.: •• 
17 .... 
1 ••• .:1 
1 ..... 
1 •• 7~ 
:!O.I" . 
20 .... ). 
:!O.77. 
:0.887 
=0 • ..,: 
::.4aa 

::._,,. 
::'.%7. 
:=.:78 
:: .. ~ 
:6.6n 
:7 ...... -"7 

n 

.1 .... 1 c-.... II 
_ .. U'U_ -..... a.oo ... I'YIEIIN 12 fIA.. ~. 00 ..., fIE'TM\'\.C>LCIl 

I'YIEIIN 11 • 
V1NYLCHLJllltlD 
~ID 
ETNYLCHLJIIItID 
~11 
V1NDENEDUlR 

...... a.oo .... 

..... ':.00 ... 

..... • ... 00 .... ..... ....00 ... 

...... 101.oo..u 

..... .1.00 .., 
Fiii •• ..... ..... ..... ..... ..... ..... ... .. ..... ..... ..... ... .. ..... ..... 
... .. ..... ...... ... .. ...... ..... ..... ..... ..... ...... ..... ..... ... .. ..... ...." ..... ..... 
... .. ..... 

.'.00 .... /ILL YLOt..IIRID 
l~l.OO ...., ;o.LYUJETHA 
.:.00 ... 1.1DICK.D£TM 
.1.00 ..... c-l.:DICHl.ET 
11:.00 .... O<LCItOF'CII" 
...:. OCt ~ \ .:DJCHL..ETMA 
..,.OO .... ~O 
"'.00 .... 8ENZPIE 

117.00 __ CM80NTETRAC 
.:.00 __ I.=J~ 
,~.oo_TRI~ 

7:.00 .., C-J .=JCIol.P« 
7:.00 ..... t.-'.=J~ 
"'.00 .., 1.1.2OC...ETNA 
.1.00 .... T'OU.£NE 
107.~ .... ED. 
' ... 00 ..... 'TETMOLETME 
1 i:. 00· ..... C"";"~8EN:EN 
.1. OCI .... ETHVUIENZENE 
~l.OO .-u _.O-XYLENE 

la..OO .... STVIICEN£ 
II:.OO .... ~ 
.1.00. __ r~ 

I~.oo ..... -ETM\'LTOUIE 
10:;. 00 .~ 1.:.:rtETH8EN 
1 =. 00 .... 1.:. 4fC"TIGEN 
' ••• 00 ._ .-DJOHLBENZE 
.' •. 00 __ .ENZYLDLDo:I 

1".00 .... p-DICHLBENZE 
J ••• OO .-u o-ui~"Z£ 
1 ...... 00 .., 1.:.4OLKN% 
=.00 ..... t£XAQLarTAD 

crap PZ 

.... .. 
128'9::; 
..... z, 
70.7 
2!J.:! 
2.01 
;-134 
~\' 
~ . .,: 
7.1 
~77 
~...: .7., .;...-, 
500'9 .. ~ ...... 
~ 

= .:sa. 
=-16: • ...'_1 
J~l" 
oIlO70 
.a7. 
::.~e 

U~ 
I","" 
314~ 
4QJ 
n.a 
7 ••• 
.7BI 
7B'r. 
~ .. 
::aBO 
..0'10 

_t 
.011 ppt~ 
:::a. "pC" 
1':1~ ppt.~ 

1~ pp"'" 
1~ ppt.IV :7.. pptv 
..-0 "Ph 
l~OO pptv 
:'3AB ~Dty 
8:.7 "Pt~ 
1.'1: ppt,· 
17:;& PIP"" ,"0 PCI":" 
'618 PDt." 
:.:, ppt"" 
... ;.c. pot" 
:167 ppt'" 
1.1~ pp1.., 
17fPC" pptv 
:lo-P ppt,¥ 
'PS'.: PO':" 
.... : ppt. ... 
1777. ppt.v 
.!}_ pptv 
1~ PDty 
~~ ppt., . 
!~. pst,· 
1804: ppt., 
:7'tO PDtv 
1.~ ppt" 
J:r76 ppt.", 
2010 pPt.v 
1 .. 81 pptv 
170: pPtv 
:zoq:; ppty 
Ill" pptv 
100. ppt",· 

:1'" PDt\." 

7.7.1 pptv 
17811' pot .... 

• 

• 

• 

----------
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TABLE 10. EXAMPLE Of HARD-CIPY OF 6C-MS-SIM AltALYSIS (tont.) 

CII» .... 't .,., JDF' • J.n.7 10.0: •• 
... 1. Jn4c • SYF: 1 
"lac ln4., 
lnteqr4'tion Fil. ~ • DATA,S~:A.l 

Sequ.ftca Incl..... 1 

La." ",".te. 
..... .,.enc. " •• L. .. aM ... . 

Non-rc ... .,....,c. ,. •• a.: w. net ... . 

"ttl. ~er I : 

• OJ ... 87 .,'~_ 
~.oo ..... lut. IUnut_ 
O • .a _lute "Inut_ 

.. -.pi. ;:""";;,1 \J."""" Unc_l1C"~~= Foe~" __ I O~O(II,). ~t.1p11~1 1.'" 

F-.... 
..... TJ"P. 

I 
: . -.. 
~ 

" 
.­.. 
::: 
I" 
::. 
:7 
;iI 
1" 

lnt 
Type 
I PP 
I PP 
I eP 
I P. 

I'" 1 lor. 
I W 

loP 
1 .. 
1 pp 
1 P 
I !IF" 
I UP 
1 F"M 
1 Eo~ 

1 PI' 

1 "" 
l.~ 
I .Eo 
1 •• 
1 P. 
1 eP , .. 
I W 
1 P. 

PH 
I P. 
1 II'" 
1 P. 
1 W 
1 l'H 
1 loP 
1 VII 
1 \110 
I EoB 
1 W 
1 VII 
1 V8 
1 8P 
1 •• 
1 .~ 

feet 
11_ 
~.020 

:.~ 
•• c, , 

..~ 
7.81. 
8 •• :1 
•••• 0 

10 .... 
i i. iv 
11._<J 
11.~ 
1: .• ~ 
1:.:;:·. 
1:.71: 
1 •• :7. 
1 ... ~" .. 
·1~.00If 

lS.l~ 
l~.a:l 
u .. o.7 
,. ••• 1 
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APPENDIX A I 

AVAILABILITY OF AUOIT CYLINDERS FROM UNITEO STATES 
ENVIRONMENTAL PROTECTION AGENCY USEPA PROGRAMSI 

REGIONAl OFFICES, STATE AND LOCAL AGENCIES AND' 
THEIR CONTRACTORS 

1. Availability of Audit Cylinders 

1.1 The USEPA has available, at no charge, cylinder gas standards 
of hazardous organic compounds at the ppb level that .ay be 
used to audit the performance-of aabient air sourc;e measurement 
systems = 

1.2 Each audit cylinder contains 5 to IB hazardOUs organic c~ 
pounds in a balanc;e of N2 gas. Audit cylinders are available 
in several concentration ranges. ,The concentration of ~ 
organic compound in the audit cylinder is within the range 
illustrated in Table A-I. 

2. Audit Cylinder Certification 

2.1 All audit cyll nders are periodically analyzed to assure that 
cylinder concentrations have remained stable. 

2.2 All stability analyses include quality control analyses of 
ppb hazardous organic gas standards prepared by the National 
Bureau of Standards for USEPA. 

3. Audit Cylinder Acquisition 

3.1 USEPA program/regional offices, statellocal agencies, and their 
contractors may obtain audit cylinders (and an audit gas delivery 
system. if applicable) for performance audits during: 

o RtRA Hazardous Waste Trial Burns For PHOt's; and 

o Ambient Air Measurement of Toxic OrganiCS. 

3.2 The audit cylinders may be acq~ired by contacting: 

Robe rt L. Lampe 
U.S. Environmental Protection Agency 
Environmental Monitoring Systems Laboratory 
Quality Assurance Division 
MD-77B 
Research Triangle Park, NC 27711 
919-541-4531 
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Group I Compounds 

Carbon 
tetrachloride 

Chlorofora 
Perchloroet~lene 
Yinyl chloride ' 
Benzene 

7 to 90 ppb 
90 to 430 ppb 

430 to 10.000 ppb 

Group IY 

Acrylonitrile 
l.3-butadiene 
Ethylene axide 
Met~lene chloride 
PropylEne C'iEide 
o-xylene 

Group IY Ranges 

7 to 90 ppb 
430 to 10.000 ppb 
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TABLE A-1. AYAILABLE USEPA PERroRMANCE 
AUD IT CTL 1I11E RS 

Group II COIIIpoundS 

Trichloroethylene 
1.2-dlchloroethlne 
1.2-dlbnmlOethlne 
Acetoni t rile 
Trlch 1 orof.1 uOnlllllthane 

(Freon-ll ) 
Dlchlorodifluorallthane 

(Freon-l2) 
Br_thllne 
Met hy 1 et ~ 1 ketone 
1.l,l-trichloroethane 

GrOUD II Ranoes 

7 to 90 ppb 
90 to 430 ppb 

Group V 

Carbon tetrlChlDrlde 
Chlorofol'lD 
Perchloroet~lene 
Ylnyl chloride 
8enzene 
Trichloroethylene 
l,2-dlchloroethane 
l,2-dlbroMOethane 
l,l,l-trlchloroehtane 

Group V Ranges 

1 to 40 ppb 

Group I II COIIIpoundS 

Pirldlne (Pyridine In Group 
-III cyl1nde" but certified ' 
analysis nat a.lllable) 

Vlnylidene 'chloride 
1.1.2-trlchloro-1,2,2-
, tri f1 uoroethane 
(Freon-113) 

1.2-dlchloro-l.1,2,2-
tltrlfluoroethane 
(Freon-114)' 

Acetone 
1-4 DloXine 

, Toluene 
CII 1 or.o benzene 

Groull 1J I Rln!!!s 

7 to 90 ppb 
90 to 430 ppb 

Methylene chloride 
Trlchlorofluoromethane 

(Freon-ll ) 
BrOlllOHthane 
Toluene 
Chlorobenzene 
1,3-Butadl ene 
o-xylene 
Ethyl benzene 
1.2-dlchloropropane 
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OPERATI IG PROCmURES Fill A PIIITA8LE GAS DlROMATOGRAPH EQU IPPED 
WITH A PHOTOIONIZATlOll DETECTIII 

1. Scope 

This procedure is intended to screen laDient air environeents for 
volatile organic canpounds. Screening is Iccanpl1shed by collection 

-of VOC SI~les within In Irea .nd .nllysis on site using. portible gls 
chromatograph/integrator (Photov.c Models 1DSI0, 10550. or equivllent). 
This procedure is not intended to yield -quantitative Dr definite qUll1-
tat1ve 1:;fcr=ticn regarding the substAnces cletected~ Rlthe,.~ it pro­

- vides I chrcnatographic ·profile· of the occurrence .nd intensity of 
unknown vol.tile canpounds which Issists in pllceaent of fixed-site 
saaplers. 

2. Applicable Doc_nts 

2.1 ASTM Standards 

E260 - Rec_nded Practice for Generll Gas ChrClllltograp~ 
Procedures 

E355 - Practice for Gas Chren.tography Te".s Ind Rel.tionships 

2.2 Other Documents 

Portable Instr_nts User's Manual for Monitoring VDC Sources. 
EPA-34011-86-DlS. U.S. Environ.ental Protection Agency. W.shington. 
DC. June, 1986. -

3. S_ry of Method 

3.1 An air saaple is extracte:d directly fren aaDient air .nd .n"yze:d 
on Site by a portlb ie GC. 

3.2 AnalysiS is accomplished by drawing an accurate volume of ..oient 
air through a sa.pling port and into a concentrator, then the 
saaple air is transporte:d by carrier gas onto I piCked coluan .nd 
into a PIO. resulting in response peak(s). Retention ti-.s .re 
complre:d with those in • standard chromatogram to predict the 
probable identity of t~·SI.ple components. 

4. Significance 

4.1 VOCs are emitted into the atmosphere fran a variety of sources 
including petroleum refineries, synthetic organic che-ic.' pl.nts, 

---------- - -- ---/­---
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n.tural gAS processing plants, Ind .utonobile exhaust. Many of 
these YOC eMissions Ire Icutely toxic; therefore, their determi­
nltion in ..,ient lir is necesSiry to assess hullan health impacts. 

4.2 Conventionll _thads for YOC determination use solid sorbent 
and canister Silipling techniques. 

4.3 Collection of aJllbtent lir simples in canhters provides (1) 

convenient integrltion of ambient Simples ever I specific time 
period, (e.g., 24 hours); (2) retlote sampling and centrll analy­
sts, (3) ene of storing .nd Shipping s.mples, if necessary; 
(4) unlttended s,"ple collection; (5) .nalysis of.Slllples from 
lIultiple sites with one .n"yticl' system; .nd l6) collection of 
sufficient simple volu. to allow assessment of lIIusurement pre­
Cision .nd/or Inllysis of Simples by sever.l .n.lyticil systems. 

4.4 The use of portable GC equipped with lIultidetectors hiS assisted 
lir toaics progrilis by using the portable GC .s • "screening tool" 
to dete~1ne -hat spots.= potenti.i interferences. and ser.i; 
quantitltion of YOCs/SYOCs, prior to loclting wore .traditionll 
·fixed-site samplers. 

S. Definitions 

Definitions used in this document .nd in .ny user-prepared Standard 
Operlting Procedures (SOPs) should be consistent with ASTM Methods 

01356 Ind E355. Abbreviations and symbols pertinent to this method 
are defined at point of use. 

6. Interferences 

6.1 The lIost 51 gni ficant interferences result frc!n extreme di ffer­
ences in I1mits of detect Ion (lOD) alllOng the target VOCs (Table 

.... B-1). lillitations in resolution Issociated with ambient temper.­
ture, chromltography Ind the relatively large number of chemicals 
result in coelution of IIIny of the target· components. Coelutlon 
of compounds with significantly different PID ~enslt1vit1es 

wlii .ISk compounds with .,r'! Modest sensitivitieS. This .,nl 
be -ast drematic In Interferences from benzene and toluene. 
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n.tural gAS processing plants, Ind .utonobile exhaust. Many of 
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6.2 A typicai chromatogram Ind peek aSSlgnMents of i standard aixtuiE 

of ta~get vaes (unde~ thR p~elC~tbed analyttcal condtttons of thts 
~thod) a~e illust~ated tn Ftgure B-1. s..ples which contatn a 
highly compltlt mixtu~e of components and/o~tnterle~tng levels o~ 

, benzene and toluene a~e analyzed on a second, longer ChrQlatog~aphtc 
column. The same ltqutd phase in the p~t .. ry colYlft ts contatned 
in the alte~nate colulIIII but at a htghe~ percent loading. 

6.3 Recent deSigns tn c_~d illy IYlillble Ges (Tlble 8-2) hlYe p~e­
concent~ato~ capabtlities fo~ sampltng lower concent~lttons of vaes, 
p~ ... col imm dE.tect ion with baCk-flush clpabillty for sho~e~ analyti­
cal time, constant colUin ttmperature for ..thad precision and ac­
cUricy and IlUlt Idetecto~ (P1D, ECD. and flO)' apabtlity fo~ve~ 
satiltty. Many of. these newer ftltu~es address-.the weaknesses and 
interle~ences menttoned above. 

7. Appa~atus 

'7.1 Gas ch~omatog~aph. A GC (Photovac Inc •• 739 8 Plrks Ave. Hunt­
ington. NY, 11743. Model IDS10 o~ 10SS0. 'o~ equivalent) used fo~ 

surveying ambient al~ envi~onments (which could employ a multide­
tecto~) fo~ sensing nume~ous VDCs compoundS eluting from a packed 
column at'allilient tempe~atu~es. This pa~icular portable GC p~ocedu~e 
15 w~itten employing the photolonlzation detector IS its majo~ 
sensing device, as pa~ of the Photovac Model 10S10 po~able GC 
su~vey tool. Ch~omatog~ams a~e developed on I colu.n of 3~ 
SP-2100 on 100/120 Supelcopo~ (0.66 m x 3.2 mm 1.0.) with a flow 
of 30 cmJ/min ai~. 

7.2 GC acces50~ies. In addition to the basic gas chl'omatog~aph, 
seve~al othe~ pieces of equipment a~e ~equi~ed to execute the 
survey sampling. Those include gas-tight sy~inges fo~ standard 
Injection, alternate carrier gas supplies. high p~essure connec­
tions fo~ filling the internal carrier gas l'eserYoil'. and if 
the Hodel 10S10 is used, a recording integrator (Hewlett Packard, 
AVOndale, PA, Hodel 3390A, ,or equivalent). 

8. Reagents and Haterials 

8.1 Carrier gas. ·Zero· air [<0.1 ppm total hydrocarbon (THC)] Is 
used as the carrier gas. Thts gas ts conveniently contained in 

0.84 m3 (30 ft3) aluminum cylinders. Carrier gas of poorer quality 
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Ny result in spurious peaks in saaple chrllNtogra.s. A. Brooks, 

Type l3SS-00flAAA. rota .. ter (or equiyalent) wtth an R-2lS-AAA. 

tube and gIns noat is used to set colllllll now. 

B.2 S)'St .. perf o I"11III nce .txture. A. .txture of three target cOllpounds 

(e.g., benzene, trichloroet~lene, and styrene) 1n n1trogen is 

used for mnitonng 1.nstrument perforNnce. The IPprox1ute 

concentration for elCh of the COllpoundS. 1n this .txture 1s 

10 parts per billion (ppb). This mixture 1$ Nnuflctured in 
_11, d1 spos.b Ie gas cy11 nders [It 27S ·kPa ( .. 0 psi)] frOll Scott 

Specillty 6.ses, or equiv.lent. 
B.3· Reagent grlde nitrogen gas. A _11 d1 sposab Ie cy11 nde,.. of high 

punty nitrogen g.s is used for blank injections. 

8.4 Sa-,11ng syringes. GIS-tight syringes, without Ittached shut-off 

valYes (Hamilton MOdel lOO2LT, or equivalent) Ire used to intro­

duce accurate saaple yolunes into the high pressure 1njectors 

valves are not rec_nded beCluse of ...,,.,. probl .. s ISSOctited 

with the v.lves. For s...,le~ suspected of containing high con­

centrat10ns of volatile CI'"pounds, d1 sposable gIns syr1nges 

(e.g, Glaspak, or ":;"ivllent) w1th stl1nless steellTeflon- hub 
needles are used. 

B.S H1gh pressure f111er. An Idapter (Photonc SAlOl, or equivalent) 

for fil11ng the· internal carrier gas reservoir on the portable 

GC is used to deliver 'zero' air. 

9. Procedure 

9.1 Instrument Setup 

9.1.1 The portable gas chronatograph must be prepared prior to 

use 1n the ambient suryey sampling. The pre-sampling.lcti­

vit1es consist of f111ing the internal carrier gas 

cylinder, charg1ng the internal power supply, adjusting 

individual column carrier gas nows, .nd stabil1z1ng the 

photoionizat10n detector. 

9.1.2 The 1ntemal reservoir 1s filled with 'zero' lir. 
The internal l2V, 6A.H lead/acid blttery Cln be recharged 

to provide up to eight hours of operation. A. bitter)' 
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which is discharged will autoooatically cause tM power 

to tM 1 nstru.nt to be shut down, and will require an 

Overnight charge. During AC operation, tM batteries 

will auta-atlcally be trickle-charged or In a standby 

IIOde • 

9.1.] The ' portable GC should be operated (using tM Internal 

batt~ry power supply) It least forty lIinutes prior to 

collection of tM ~lrst sample to insure that the pho­

toionzltion detector has stabilized. Upon arriving at 

the iFEi to be iiiipled. the unit snouid be connected 

to AC power, If available. 

9.2 Sample Collection 

9.2.1 After tM portable gl5 chrlllllatograph is located and 

connected to nov AC, tM carrier gas flows ... st be 

adjusted. Flows to tM 1.22 lleter, SI SE-30 and 0.66 

-.tel', 3i Si'21iiii coiumns are adjusted w1th needle valves. 

Flows of 60 oo3/11in (5' SE-30) aM 30 oo3/l11n (3' SPlI00) 

ire adj usted by III!!lns of a ca 11 brated rOtillEter. Sw1 tch lng 

betWHn the two colu.ns 15 accllllpllshed by turning the 

valve 1 oca ted beneath tM el ect ronic IIOdu Ie. Duri ng long 

periods of inactivity, the fl,ows to both columns should 

be reduced to conserve pressure In tM Internal carrier 

gas supply. The baseline 'on the recorder/Integrator 

is set to 2~ full scale. 

9.2.2 Prior to analysis cif actual samples, an injection of the 

perfOrlllnce evaluation lIi.ture must be made to verify 

chrllllatographic and detector performance. This Is accom­

pUShed by w1thdr,w1ng 1.0 mL samples of this mixture 

frlllll tM calibration cylinder and injecting it onto the 3' 

SPl100 column. The ne.t sample analyzed should be a 

blank, consisting of reagent grade nitrogen. 

9.2.3 Ambient air samples are injected onto the 3~ SP2100 

colunn. The Chr~atogra .. is developed for 15 minutes. 

Samples which produce particularly canple. chromatograms, 
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especially fo~ el~ly eluting conponents, a~e ~einjected 
on the SS SE-30 col~. [Note: In no instance should a 
sy~i nge which has been used fo~ tl)e inject ion of the 
calib~ant/system pe~onlance mixtu~e be used fo~ the 
acquisition and collection of, samples, o~ vice ve~sa.] 

9.2.4 Samples have gene~ally been collected f~an the aaDient ai~ 

at sites which a~e nea~ suspected sou~ces of VOCs and 
, SVOCs and compa~ed with those which a~e not. Typically, 
selection of sample locations is based on the p~esence 
of chemical odo~. Samples collected in a~eas without 
detectable odo~ have not shown significant PIC ~esponses. 
The~efo~e, sampling effo~s should be initially concen­
t~ated on "suspect" envl~onments (i.e., those which have 
app~eciable odo~). The objective of the sampling is to 
locate sou~ces of the ta~get canpounds. Ultimately, 
samples should be collected throughout t~~ entire location, 

but with pa~icula~ attention ghen to a~eas of high o~ 
f~equent occupation. 

9.3 Sample Analysis 

..... ".Ii· __ ~----··· 

9.3.1 Qualitative analysis. Positive identification of sample 
canponents is not the object he of thi s • sc~een; ng" p~oce­

dure. Visual canparison of retention times to thOse in 
a standard "h~onatog~am (Figu~e B-1) a~e used only to 
p~edict the p~Obab Ie sample canponent types. 

9.3.2 Estimation of levels. As with qualitative a~alysisi esti­
mates of component concent~ations a~e extremelj tentative 
and a~e based on instrument responses to the c.librant 
species (e.g., benzene, trichlo~oethylene, sty~ene), the 
p~oposed component identification, and the diffe~ence 
in ~esponse between sample component and calibrant. For 
pu~poses of loclting pollutant emission sources, roughly 
estimated concent~ations and suspected compound types are 
cons i de~ed suffi ci ent • 

/ 

/ 

---'----

TOl4-B6 

especially fo~ el~ly eluting conponents, a~e ~einjected 

on the SS SE-30 col~. [Note: In no inst.nce should a 

sy~i nge which has been used fo~ tl)e inject ion of the 

calib~.nt/systl!tll perlol'll.nce m1xtu~e be used fo~ the 

acquisition and collection of, samples, o~ vice ve~sa.] 

9.2.4 Samples have gene~ally been collected f~an the aaDient ai~ 

at sites which a~e nea~ suspected sou~ces of VOCs and 

, SVOCs and compa~ed with those which a~e not. Typically, 

selection of sample locations is based on the p~esence 

of chemical odo~. Samples collected in a~eas without 

detectable odo~ have not shown significant PIC ~esponses. 

The~efo~e, sampling effo~s should be initially concen­

t~ated on "suspect" envl~onments (i.e., those which have 

app~eciable odo~). The objective of the sampling is to 

locate sou~ces of the ta~get canpounds. Ultimately, 

samples should be collected throughout t~~ entire location, 

but with pa~icula~ attention ghen to a~eas of high o~ 

f~equent occupation. 

9.3 Sample Analysis 

..... ".Ii· __ ~----··· 

9.3.1 Qualitative analysis. Positive identification of sample 

canponents is not the object he of thi s • sc~een; ng" p~oce­

dure. Visual canparison of retention times to thOse in 

a standa~ "h~onatog~am (Figu~e B-1) a~e used only to 

p~edict the p~Obab Ie sample canponent types. 

9.3.2 Estimation of levels. As with qualitative a~alysisi esti­
mates of component concent~ations a~e extremelj tentative 

and a~e based on instrument responses to the c.librant 

species (e.g., benzene, trichlo~oethylene, sty~ene), the 

p~oposed component identification, and the diffe~ence 

in ~esponse between sample component and calibrant. For 

pu~poses of loclting pollutant emission sources, roughly 

estimated concent~ations and suspected compound types are 

cons i de~ed suffi ci ent • 

/ 



--

--

.... --

--_._-

TOl4-87 

10. Perfonaance Criteria and Quality Assurance, 

Requ1 red qUill ty assurance measures and guidance concerning perfor­

.. nee criteria that should be achhved within each laboratory are 

su_rized and provided in the following section. 

10~1 Standard Operating Procedures 

10.1.1 SOPs should be generated by the users to describe 

and doculllent the following activities in their labora­

tory: (1) asselllbly, callbration, le~ check, and oper­

ation of the specific portable GC sampling syst~ .nd 
equiplllent used; (2) preparation, storage, Shiplllent, and 

handling of the portable GC sampler: (3) purchase, cer­

.tific.tion, and transport of standard reference .ate-
rials:' and. (4) .11 aspects of dilU recording and processing, 

including lists of computer hardware and software used. 

10.1.2 Specific stepwise 1nst,.uct1ons should be provided in 

the SOPs 'nd should be readily lYailable to and under­
stood by the personnel conduct ing the survey work. 

10.2 Quality Assurance Program 

. ~' ...... 

10.2.1 Reagent and IIIIterhls control. The arrier gas employed 

with the portable GC is ·zero air" containing less than 

0.1 ppm YOCs. System performance IIIixtures are certified 

standard .ixtures purchased from Scott Specialty Gases. 
Dr equi valent. 

10.2.2 Sampling protocol 'and chain of custody. Sampling protocol 

sheets must be completed for each sample. Specifics of 

the sample with regard to sampling loation, sample volume, 
analysis conditions, and supporting calibration and visual 

inspection information are detailed by these documents. 
An example form 15 exhibited In Table 8-3. 

10.2.3 Blanks, Duplicates, and System Performance Samples 

10.2.3.1 Blanks and Duplicates. Ten percent of all in­
jections made to the portable GC are blanks, 

, '" . .' "-
. .:c;. 
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whe~e the blank is ~eagent g~ade nit~ogen gas. 
This is the second injection in each sampling 
.location. An additional len of all injections 
~ade a~e duplicate injections. This will en­
hance the p~obability that the ch~omatog~am of a 
sample ~ef1ects only the composition of that sam-

, ple and not any p~evious injection. Blank injec­

tionsshowin9 a significant amount of contaminan·s 

w111 be cause 'for remedial Ict1o"= 
10.2.3.2 System Pe~fo~nceMixtu~e. An injectior of the 

system perlo~ance mixtu~e wll1 be made at the be­

ginning of a visit to a pa~icula~ sampling loca­

tion (i.e., the fi ~t inject ion). The ~ange of 
acceptable ch~omatog~aph1c system pe~fo~ance cri­
teria and detecto~ ~esponse is shown in Table 8-4. 
These cr1teria are selected w1th ~ega~d to the in­
tended application of this p~otocol and the limited 
availability of standa~ m1xtures in this area. 
Corrective action should be taken with the column 
or PID before sample injections a~e lIade if the per­
fonnance is deemed out-of-~ange. Under this regimen 
~f blanks and system perfo~ance samples, approxi­

mately eight samples can be collected and analyzed 
in a three hour visit to each sampling location. 

10.3 Method Precision and Accuracy 

The purpose of the analytical approach outlined in this method 
15 to provide presumptive info~ation ~egarding the presence 
of selected VOCs and SVOCs emissions. In this context, p~ecision 
and accu~acy a~e to be determined. However, quality assurance 
criteria are described in Section 10.2 which insu~e the samples 
collected ~ep~esent the ambi ent envi ronrnent. 

10.4 Range and Limits of· Detection 

The range and limits of detection of this ;"ethod are highly 
compound dependent due to large differences in response of 
the portable GCs photoionizatlon detector to the va~ious 
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whe~e the blank is ~eagent g~ade nit~ogen gas. 
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.location. An additional len of all injections 
~ade a~e duplicate injections. This will en­
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.target ccmpounds. Arcmatic ccmpounds and olefinic hal0genated 
compounds will be detected at lower le,.l$ than the halomethanes 

or altphatic hydrocarbons. The concentration range of applica­

tion of this me.thod is approximately two orders o.f lo1agnttude. 
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TABLE 8-1 

ESTIMATID LIMITS OF DETECTION (LOD) FOR SRECTID VOCs" 
BASED ON 1 uL SAMPLE VOLUME 

Compound LOD (ng) LOD (ppb) 

Chloroforml 2 450 
1,1,1-Tr1ch I oroethanea 2 450 
Carbon tetrachlor1dea 2 450 
Benzene .006 2 

. 1.2-D1chloroethaneb .05 14 
Tr1chloroet~leneD .05 l' 
Tetrachloroet~leneb .05 14 
1,2-D1bromoethane .02 2 
p-XyleneC .02 4 
m-XyleneC .02 4 
o-XYlen~d .01 3 
Styrene .01 3 

aChloroform. 1.1.I-Tr1chloroethane. and Carbon tetrachloride coelute on 
0.66 m 31: SP2ioo. . 

bl.2-Dichloroethane. Tr1cholroethylene. and Tetrachloroethylene coelute on 
0.66 m 31: SP2100. 

Cp-Xylene and m-Xylene coelute on 0.66 m 31: SP2100. 
dStyrene and o-Xylene coel ute on 0.66 m 31: SP2100. 
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TABLE B-3 

PORTABLE GAS OIRO~TOGRAPH 
SAMPLING DATA SHEET 

DATE: ____ _ LOCATION: ______ _ TII£: __ _ 

,CHROMATOGRAPHIC CONDITIONS: _______________ _ 

COLUMN 1: COLUMN TYPE: 

1.0. (II1II):, __ _ LENGTH (II1II):, __ _ FlOII (IIIL/lllln) :, __ _ 

COLUMN Z: COLUMN TYPE: 

1.0. (,,):, __ _ LENGTH (_) : __ _ FLOII (IIIL/lllln) : __ _ 

IN.). NO. IN.). VOL. COLUMN NO. smlNG LOCATION 

SITE PLAN (Indicate sampling locations): 

DATE SIGNATURE 

,. nnw;: ''3 n 3 J' C • 
/ ., 
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TABLE B-4 

SYSTEM PERFORMANCE CRITERIA FOR PORTABLE GCa 

Test 
COilpound 

Trlchloroet~lene 

Acceptable 
Ringe 

Suggested 
Carre ct 1 ve Act 10n 

> loB uV-'sec/ll.!l Re-tune or repllce 
- , lamp 

Eluticin Time Styrene 2.65 ~ 0.15 mln Inspect for' leaks. 
adjust clrrieow: flow 

Resa I ut 10.,11 BenzenelTrichlaro- > 1.4 
et~lene 

Replate column " 

" ------------~----------------------------, 
IBlsed on analysis of I Ylpor mixture of benzene. styrene. and trlchlaro­
et~lene. 

"Deflne by: R + • 2d/(1I1+IIZ); where d • dlstance between the pelks and 
II • peak wldth at base • 

hi' Z wm't sn ncr '7 on s 
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Trlchloroet~lene 
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Ringe 
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Carre ct 1 ve Act 10n 

> loB uV-'sec/ll.!l Re-tune or repllce 
- , lamp 

Eluticin Time Styrene 2.65 ~ 0.15 mln Inspect for' leaks. 
adjust clrrieow: flow 

Resa I ut 10.,11 BenzenelTrichlaro- > 1.4 
et~lene 

Replate column " 

" ---------------------------------------, 
IBlsed on analysis of I Ylpor mixture of benzene. styrene. and trlchlaro­
et~lene. 

"Deflne by: R + • 2d/(l/l+I/Z); where d • dlstance between the pelks and 
II • peak wldth at base • ""'-" ' 
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TABLE B-5 

ESTI""Tm'UKITS OF DETECTION (LOD) FOR SaECTm VOCs 

,-
tDlDDound LOD -I n!ll LOD Il!l!bl 

Chlorofol"llla 2 450 
l,l,l-Trichloroethane' _.2 450, 
Carbon tetrachloride' "I. 450 
Benzene .'006 2 , , 
1.2-0ichloroethaneb. " "-.05 14 
Tnch loroethyleneb .05 14 
.. _· ... - ... ,-roa· .... ·,_ ... .b . .OS 14 • _'"' -""'" Vll:"r.11!7 n;nOllO 

1.2-Dibra.oethlne .02 2 
p-lyleneC "" "" .02 .~ 

... Xylenr ", .02 ,4 
o-lYle:f , .01 3 , 
Styren " .01 3 , 

~ . 
'Chloroforll, 1,1,.1,. Tri ehloroethane. and Carbon tetrachlori de cciell1te on 
kO.66 • 3S SP2100. " 
-1.2-Dichloroetnifte. Trith·loroetrri1Ene. and Tetrlchlcrcethylene c!!elute on 
0.66 • 3S SP2l00. 

Cp-Xylene and m-Xylene coelute on 0.66 m 3' SP2100. 
dStyrene and o-Xylene coel ute on 0.66 m 3' SP2100. 
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FIGURE B-1. TYPICAL CHROMATOGRAM OF VOCs DETERMINED 
BY A PORTABLE GC 
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APPEND IX C I 

!fIISTALlATHlM AND OPERATION PROCEDlJtES FOR 
U.S. ENVIRONMENTAl ,PROTECTION AGENCY'S 

URBAN AIR TOXIC 'POll,UTANT PROGRAM SAMPUR 

. 1. Scope 

7 

1.1 The subat.ospherlc sa~llng system described In this Method hiS 

been IIOdtfl ed Ind redes I gned spec I flcally for use In USEPA' s Urban' 
, . 

Air 'Toxic Pollutant Progra. (UATP)" a joint project of USEPA's 

Office of Air Quality Pl.nning and Standards, the Envlro~ntal 

Monitoring 5ystetls Laboratory, and the particiPating sUte air 

pollution control agencleS. The purpoSe of UATP 15 to provide 

8n.lyti,.1 support to the stAtes in their !s!ess-ent of potential 
health :-tsks frill certain toxic organic ClllpoundS that uy be present 

in urban at.ospheres. The sa.pler is described in the paper; "Auto­

.. tic S .. pler for Collection of 24-Hour Integrated Whole-Air 

Sa~les for Organic Analysis," to be presented It the 1988 Annual 

~lng of APeA, Dallas, Texas, June, 1988 (Paper No. 88-150.3). 
The sa.pler is b.Sed on the collection of tIhole 11r sa.ples in 

. 6-11ter, SUMMA- passivated stainless 'steel canisters. The sllllpler 

features electronic ti_r for else, Iccuracy Ind flexlbility'of 

s..,le pe,riod progr_ing, In independently setable prescunple 'WII1ll­

up and a.,lent air purge period, protection frill l,OS5 of sample 

due to power interruptions, and a self-contained configuration 

housed in an al'--.tal portible case, as illustrated in Figure C-l. 

The design of the sillpler 15 pUllpless. 'using an evacuated canis- , 

ter to draw the _ient sa.ple air i;lto itself It a fixed flow 

rate (3-5 ~J-in) controlled by an electronic uss flow controller. 

Because of the relatively low, sa~le flow rates necessary for 

the integration periods, .,xilliry flushing of the s ... ple inlet 

11ne is provided by a _11. general-purpose vaCU\lll pump (not in 

contact with the sillple air strelll). Further, experience has 

shown thlt inlet 11 nes and surfaces _U_s build up orac:culIIII­

late subsUnthl concentrations of organic .aterials under stag­

nant (zero flow rate) conditions. Therefore such 11nes and sur-

faces ne~d to be purged and equilibrated to the s~ple lir for 
SOlIe tl_ prior to the beginning of the actual sample collection 

period. For this relson, the sa.pler Includes dual ti.ers, one of 

which is set to sUrt the pu.p sever.l hours prior to the speci­

fied start of the s •• ple period to purge the inlet lines and 
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APPEND IX C I 

!fIISTALlATHlM AND OPERATION PROCEDlJtES FOR 
U.S. ENVIRONMENTAl ,PROTECTION AGENCY'S 

URBAN AIR TOXIC 'POll,UTANT PROGRAM SAMPUR 
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surfaces. As illustrated in Figure C-l, sample air drawn Into 

the canister passes through only four components: the heated 

inlet line, a 2-micron particulate filter, the electron flow 

controller, and the latching solenoid vahe. 

2. SUllllary of Method 

2.1 In operation, timer'l Is ,set to start the pump 'about 6 hours 

before the scheduled sample period. The ,pump draws sample air 

In through the sample Inlet and particulate filter to purge and 

equl11brate'these components, at • flow rate limited by the c.p­

illary to IPproxillltely 100 ~/Ilin. Thier 1 .lso energizes the 

he.ted ;niet Hne to .iiow it to CIIIIe up to its controiieci temper­

ature of 65 to 70 degrees C, .nd turns on the flow controller to 

allow it to stlbllize. The PiliP dr.ws additlon.l suple 11r 

tlrough the flow controller by w.y of the no,....lly open port of 

the 3-wlY solenoid, Ylhe. This flow purges the flow controller 

and Illows It to achl eve a stable controlled flow at the spec1fled 

SllIple flow r.te prior to the Slmp.!e period.' 

2.2 At the scheduled start of the sample period, t111er 2 15 set to 

activlte both solenOid y.hes. When .ctivated, the 3-way solen01d 

yalye closes its no,....lly open port to stop the flow controller 

purge flow and opens 1ts nOl'llll1y clOSed port to start flow through 

the .ldehyde sample cartridges. Slmult.neously, the lltchlng 
solenoid yalve opens to start Simple flow Into the ·canlster. 

2.3 At the end of the sample period, t1mer 2 closes the l.tchlng . , 

solenoid vahe to stop the SImple flow Ind seal the Simple in 

the canister and Ilso de-energ1zes the pump, flow controller, 
3-wly solenoid, and heated inlet l1ne. D,,!'1ng QIIe!'at1on, the 

p~ .nd sampler are located external to the sa-pIer. The 2.4 

lleter (8 foot) he.ted inlet I1ne is 1nstalled tlrough the outs1de 

wan, with most of its length outside Ind tel'llln.ted externally 

wfth an inYerted glass funnel to exclude precfpltatfon. The 

fndoor end 1s tenofnlted fn I stlfnless steel cr?5S fittfng to 
provfde connect fons for the canister Simple and the two optfonal 

fonnll de hyde ca rtrfdge SImples. ' 

3. Sampler Installation 

3.1 The SImpler must be operated fndoors w1th the tetnper.ture between 

20-32·C (68 to 90°F). The sampler cise should be located conveniently 
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, on a table. shelf, or other flat surface. Access to • source 
of 115 vac line pover (500 watts min) is also required. The 
PUIIIP is removed from the sampler case and located're.ltely 
frat the sampler (connected with 'a 1/4 inch ,0.0. extension 
tubing and a suitable electrical extension cord). 

3.2 Electrical Connections (Figure C-1,) 

3.2.1 The sampler cover i,s retAOved. The sa.pleris not plugged 
into the 115 VIC paver until all other electrlc.l connec­

tions are completed. ' 
3.2.2 The pump is plugged into its power connector (if not .1-

ready cllnnected) .nc! the battery connectors .re snapped 
onto the bitter, PICkS on the cOren of both t1 .. D. 

3.2.3 The s.-pler paver plug 15 inserted into. 115 volts 
.c line grounded receptacle. The Simpler must be ground­
ed for oper.tor safety. The electric.l wires .re routed' 
and tied so they relliin out of the w'y. 

3.3 Pntulletic Connections 

3.3.1 

3.3.2 

The length of 1/16 inch 0.0. st.1nless steel tUDlng ;s 
connected fro. port A of the sampler (on'the right side 
of the flow controller IIOdule) to the air inlet line. ' 

.- I • 

The PIIIIII= is connected to the ~a1lpler with 1/4 inch 0.0. 
plastic tubing. This, tubing Illy be up to ,7 .ters .<20 
'feet) long. A short length of tubing is inst.lled to 
reduce pump noise. All tubing is 'conveniently routed 
and. if necessary. tied In pl.ce. 

4. Sampler Preparation 

•• ~ .. Canister 

4.1.1 The Sl1Iple canister is installed no IIOre than 2 days before 
the Scheduled s_pl1ng d.y. 

4.1.2 With tl.r '1 ON. the flow controller Is .llowed to Wlr. up 
for It lelst 15 minutes. longer If possible. 

4.1.3 An ,ev.cu.ted canister Is connected to one of the short lengths 
of 1/8 Inch 0.0. stllnless steel tubing fro. port B (solenoid 
vllve) of ,the s .. pler. The canister VII .. Is left closed. 

'The SWlgelot fitting on the canister lIust not be cross­
threaded. The connection is tightened snugly with. wrench. 
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4.1.4 

4.1.5 

4.1.6 

, 4.1.7 

4.1.8 

TOl4-C4 

The end of the other length of stainless steel tubing from 

port B (solenoid valve) is, connected with a Swagelok plug. 

If dupiicate ufiistefi iire to be seilipled. the plug is r~ 
!IOyed frill the second 1/8 indl'O.D. stainless steel tub­

ing frill pOrt B (solenoid yalye' and the second canister 

Is connected~ ,The canister .. lye ,is left ::1osed~' 
The ON button of ti .. r 12 is'pressed. The flow through 

the flow controller should be stopped by this action. 
The flow controller SWitch is turned to ·READ" and the 

zero flow reading Is obtained. If ,this reading Is not, 

stlble, walt until the reading Is stabilized. 
The flow controller switch is turned to ·SET" and the 

flow setting Is adjusted to the ilgebr.;c SUM of the 

IIOst recent entry on Table C-l and the zero reading 

obtained In step 4.1.7 (If the zero reading Is negatIYe, 

SUBTRACT the zero reading frill the Table C-l value). Be 
sure to use the correct Table C-1 flow .alue for one or 

two canisters. IS I!IprO!lri~te. [Note: If the'analytical 

laboratory detel'llines that the canister S&IIPle pressure is 

too IowaI' too high, a new flow setting or settings will 

be issued for the sllllpler. The new flow settl,ng should 

be recorded in Table C-l and used until superseded by 
new settings.] 

4.1.9 TillieI' 12 15 turned OFF to again start the flow through the 
, 

flow controller. With the p~ (tilller II) ON and the 

sampling yahe (tiler Il) OFF, the flow controller is turned 

to "READ" and the flow is verified to be the Sillle as the 

flow setting made in step 4.1.8. If nat, the flow setting 
is re~~ecked In step 4.1.8 'and the flow setting is readjusted 

if n~essary. 
4.1,.10 The OFF button of tiliH 11 is pressed to stop ,the pUIllp. 

4.1.11 The canister yahe(s) aM! fully opened. 

4.Z.1 Tilll!r IZ is set to turn ON at the sclleduled ON ti .. for the 

sample period, and Off !t the scheduled OFF t1~= (See 
the subsequent ,section on setting the tI .. rs.' 
Nol'llal ON ti .. :, 1Z:00 NIl on the Scheduled sampling day. 
Nol'llal OFF tl .. : 11 :59 !!!. on the scheduled umpll ng day. 
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(The OFF time is 11:59 PM instead of 12:00 AM so that the 

day number for the OFF time is the same as the day number 
for the ON. time.) 8e sure to set the correct day number. 

4.2.2 Timer 11 is set to turn ON six (6) hours befor~ the beginning 
of the scheduled sample period and OFF at the sCheduled OFF 

time for the sample period (same OFF time as for timer IZl. 
(See the subsequent sectfon on setting the t1mers.) Normal ON 

time: 06:00 PM on the day pr10r to the scheduled sampling 

day. Normal OFF time: 11:59 PM on the scheduled sampli r.g 

day. [Hate: The t; .. rs are wired su that the pUmp will 
be on whenever e1ther timer 15 on. Thus the pump will 

run 1f timer 12 15 ON eVen 1f t1mer 11 is OFF.] 

4.2.3 The elapsed time meter is set to O. 

4.3 S.-pler Check 

4.3.1 The following .. st be .. rif1ed before leav1ng the 

sUIPl1 ng s1te: 

(1) Can1ster(s) 1s (are) connected properly and the 
unused connection is clpped 1f only one canister 15 
used. 

(2) 
(3) 

(4) 
(5) 
(6) 

(7) 

Canister valYe(s) 1s (are) opened. 
80th t1mers are progr-.i correctly for the sche­
duled sample period. 
Both timers are set to "AUTO". 
80th t1mers are in1tially OFF. 
80th timers are set to the correct current time of 
day and day number. 
Elasped time meter is set to O. 

4.4 Sampler Recovery (Post Sampi1"9) 

4.4.1 The valve on the canister 15 closed. 

4.4.2 The canister is d1sconnected from the sampler, the 
Simple data sheet is cClipleted, and the canister is 

prepared for shipment to the analyt1cal laboratory. 

4.4.3 If two canisters were sampled, step 2.4.2 is repeated 

for the other canister. 

5. Timer Setting 

Since the timers are 7-day tillers, the days of the week are numbered 

from 1 to 7. The ass 19nment of day numbers to days of the week Is 
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TOl4-C6 

,Indicated on thetllller keypaCl: 1" Sunday, 2" Monday, 3" Tuesday, 

4 • Wednesday,S. Thursday, 6 " F'rtday, and 1 "Saturday. This pro­
graIDlng Is quite sl..,le, but SOllIe timers lRay malfunction or operate 

errattcally tf nOt programmed exactly right. To assure correct 

operation, the tll11er5 shoUld be reset and completely reprogranned 

"fra. scratch" for each sample. The correct current time of day Is 

re-entered to reprogra~ the tliller. Any program t n the tllller's 

Millry ts era,sed by resetting the ttmer (pr~stng the reset button). 

The tlMr ts set by the following:, 

(1) pressing the reset button, 
(2) entenng the correct day "unDer and tl .. of day. 
(3) entenng the ON and OFF ttmes for the sllllple pertod, and ' 
(4) verlfytng that the ON and OFF time setttngs are correct. 

5.1 Timer Reset 

The timer reset button Is pressed, .tIlch is recessed in a sull 

hole located just above the LED (light emitting diode) Indicator 

light. A SIIIiIll object that will fit through the hole, such as a 

penCil, match, or pen Is used to press the timer. After reset, 

the tll111!r cit splay should show III 110:001. [Note: The timers 

lIay operate erratically when the batteries ilre discharged, .tIich 
happens when the sampler is unplugged or without power for 

several hours •. When the sampler Is Igaln powered up, seyeral 

hours may be. requi red to recharge the batteries. To avoid dl s­

charging the battenes, the battery pack should be disconnected 
from the timer when the sampler Is unplugged.} 

5.2 Dite and Time Entry 

The selector switch is turned to SET and the nuntler button corres­

ponding to the day number is pressed. (For example, a "2" is pres­

sed for Monday.) The current ti .. of day is entered. (For example, 

If the tillll! 15 9:00 AM, gOO is pressed.) AM or PH Is pressed as 

applicable. (Display should show 121 1'9:001 for 9:00 No! Monday.) 

["ot~: ' indicates AM and indicates PH.]' The CLDCKbutton is 
pressed. (Display should show I-I 1--:--1) If an error is made, 

lEI IEE:EEI is shown,on the display. 'The ClEAR button is pressed 
and the aboye steps are repeated. The selector switch is turned 

to AUTO Dr HAN to verify correct time setting. 
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5.3 ON and OFF Entry 

The selector s .. itch 15 turned, to SET. The ON and OFF program is 
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or OFF. ,(Example: To turn ON at 12:00 AM on day 5 (Thursday); 

5, 1200, AM, ON is entered). (Example: To turn OFF at 11:59 PM 

on day 5 (Thursday), 5, 11:59, PI'I, OFF is entered.) If the dis­
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p 
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, ' 

1--:--1, indicating no other ON UIlleS are programned. 
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'n 

is indicated by the "," mark before the time. OFF is pre~ 
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no other OFF times are programmed. The selector is s .. itched 

to AUTO. If anything is incorrect, the timer is reset and 

reprogramned • , 
, TABLE C-1 ! \. 

NET FLOW CONTROLLER SETTING 

1 CANISTER 2 CANISTERS 

" aT (merCW _Wi x • t-
-- ... ~-
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• 

Phase ·1· and· Phase II 
Sample Identification Numbere for Zero Air Samples 

• sample 10 
. 

Sample Type 

12AF400B . Zero Air Blank 

12AF4109 Zero Air Blank 

12AF4110 Zero Air Blank 

These samples were collected in order to identify potential exogenous contaminant sources. 

3.2.5 Air Sample Data Validation 

The purpose of the data evaluation was to verify that the quality control requirements of the data 

set have been met and to characterize the weaknesses of any questionable data. Due to 

uncertainty associated with Phase I data, Phase II sampling and analysis strategies were 

developed incorporating more comprehensive QAlQC evaluation methods in order to facilitate 

a more rigorous data validation process. Phase I data were formerly reported in the Draft FFI 

report issued July 1994. Phase II data were subjected to full validation as supported by available 

field and laboratory QA information. All validated Phase II data are provided in Appendix B. 

The data were evaluated based on the following parameters: 

• 
• 
• 

Holding Times 

System Monitoring Compound Analysis 

Blank Analysis 

• Bromofluorobenzene (BFB) Tuning Performance 

3-35 
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• 
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Instrument Calibration 

Internal Standard Analysis 

Precision (Duplicates) 
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The VSEPA document, Compendium of Methods For The Detennination Of Toxic Organic 

Compounds in Ambient Air (June 1988), Method TO-14, defmes quality control criteria that the 

laboratory must meet; however, these criteria do not address data evaluation from a user's 

perspective. 

General evaluation criteria are available in the Vnited States Environmental Protection Agency 

February 1994 (Functional Guidelines). According to the Functional Guidelines, when the 

quality control parameters do not fall within the specific method guidelines, the data evaluator 

annotates or "flags" the corresponding compounds for samples in which the deficiencies were 

found. This method was used for the evaluation of Charleston Zone H Focused Field 

Investigation data. The followLng flags were used to arulotate data e,eJlibiting laboratory and/or 

field deficiencies or problems: 

V Undetected - The analyte was analyzed for but not detected or found in an sample at a 

concentration less than five times the corresponding blank concentration; the associated 

value shown is the Practical Quantitation Limit (PQL). 

J Estimated value - One or more quality control parameters were outside control limits, 

or the concentration exceeded the method detection limit but was less than the PQL. 

VJ Undetected and Estimated - The analyte was analyzed for but not detected above the 

listed estimated PQL; the PQL is estimated because one or more quality control 

parameters were outside control limits. 

R Unusable Data - One or more quality control parameters grossly exceeded control limits. 

Where necessary, these flags were affixed to data presented in Appendix B. 
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Holding times were eValuated. All samples contained within this data set were analyzed within 

the designated holding time of 30 days. 

System monitoring compounds (surrogates) are spiked into samples to establish laboratory 

performance on individual samples. The surrogate 4-bromofluorobenzene was checked in each 

sample for the percent recovery. 

Nineteen out of 126 samples had surrogate recoveries outside control limits. Two of the 19 

recoveries exceeded the upper control limits. In these instances, all positive results were flagged 

as estimated (J) and the non-detected results were accepted without qualification. Seventeen of 

the 19 recoveries were less than the control limits and the results were flagged as estimated (J) 

for positive results and (UJ) for non-detects. 

Blanks are clean samples that are processed and analyzed as any other sample to determine the 

existence and magnitude of potential contamination introduced from exogenous sources during 

sampling, transport, or analysis. Potential contamination may be introduced by improper 

decontamination of sampling equipment, by improper sampling procedures, by dirty canisters, 

during canister transport, and by laboratory contamination. Blanks are treated with the same 

procedures as samples from the field. Laboratory (method) blanks are prepared from zero-air 

in the laboratory and processed aiong with the sampies through each sample preparation and 

analysis step. Field blanks are collected using zero-air and sampling equipment analogous to 

that used to collect the samples. 

When chemicals are found in samples and laboratory blanks analyzed within the same 12-hour 

period, or in s3.1nples and field blanks coneeted the same week, the usabiiity of the data depends 

on the judgement of the reviewer and the origin of the blank. According to the Functional 

Guidelines, a sample result should not be considered positive unless the concentration of the 

compound in the sample exceeds 10 times the amount in any blank (i.e., method blank, trip 
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blank:, zero air, etc.) for common laboratory contaminants (i.e. methylene chloride) or five times 

the amount for other constituents. These are referred to as action levels. 

Blank: action levels were compared to sample values. 1,2,4-Trichlorobenzene and meta-and 

para-xylenes were detected in various method blanks. Only two samples associated with the 

method blanks were affected in their respective sample. The data were 'U' qualified as non-

detect based on t.he met..hod hl:.n1c comparison. 

The following contaminants were identified in various field blanks and qualified as non-detect 

(U) due to concentrations less than the respective action level: 1,1, I-trichloroethane was negated 

in 15 samples, 1,2,4-trichlorobenzene in one sample, 1,2,4-trimethylbenzene in 18 samples, 

1.3 .5-trimethvlbenzene in four samnles. l.4-dichlorobenzene and toluene in 20 ~amnle~ l-ethvl-- '.. .. " -- - ----- ---- ---- ----- -----r---' - ---.1-

4-methylbenzene and styrene in 14 samples, benzene in 39 samples, dichlorodifluoromethane and 

meta-and para-xylenes in 19 samples, ethylbenzene in seven samples, methyl chloride in 24 

samples, methylene chloride in 73 samples, and trichlorofluoromethane and o-xylene in 16 

samples. 

BFB tuning performance checks are performed to ensure appropriate mass resolution, 

identification, and sensitivity. All ion abundances are normalized to rnIz 95, the nominal base 

peak. 

All BFB tuning performance checks in this data set were within the specified control limits. 

Initial and continuing calibrations of the instruments with standard solutions are used to check 

u'1at tl'ie instrument is capable of producl.!"1g acceptable qualitative and quantitative data for the 

analytes on the target compound list. 
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An initial calibration is performed to check the performance of the instrument at the beginning 

of the analytical run and to establish a linear calibration curve. The initial calibration is verified 

by calculating the relative response factor (RRF) and the percent relative standard deviation 

(%RSO) for each compound. An RRF less than 0.05 or a %RSD greater than 30 percent is 

outside the quality control limits for the initial calibration. 

In all Lnitial calibrations for styrene, the RP~ was less than 0.050 'and tb.e %RSD was greater 

than 30.0 percent. All results for styrene were flagged as unusable (R) for non-detected results 

and estimated (1) for positive results. 

Continuing calibration standard solutions are run periodically to check the daily performance of 

the instrument and to establish the 12-hour RRF on which the qmmtitatiop.B are based. The 

initial calibration is verified by calculating the RRF and the percent difference (%0) for each 

compound. An RRF less than 0.05 or a %0 greater than 25 percent is outside the quality 

control limits for the continuing calibration. 

Benzyl chloride, ..:hloroethane, methyl chloride, l-ethyl-4-methylbenzene, hexachlorobutadiene, 

styrene, 1,2,4-trichlorobenzene, trichloroethylene, and trichlorofluoromethane exceeded the 25 % 

control limit in various continuing calibrations. These compounds were flagged as estimated (1) 

for positive results and (UJ) for non-detected results in the associated samples. 

Internal standards perfonnance ensures that instrument sensitivity and response are stable 

during the analysis of each individual standard. 

The area of each interrtal standard for tt'e reported results were all within -50% and + 100% of 

the area of the internal standards in the associated calibration. 
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Duplicate samples are analyzed to evaluate data precision, which is a measure of the 

reproduceability of the analysis. The relative percent difference (RPD) between the sample and 

the duplicate sample results is calculated. According to the TO-14 method, the RPD should not 

exceed 20% for sample and duplicate values greater than five times the detection limit. 

Field duplicates are analyzed to evaluate sampling precision. The RPDs for toluene and 

tric!llorof1uorometh~lle exceeded the 20 % control li.Tl1it in field duplicates N84.A2202F2 and 

N85F4l03F2. l,4-Dichlorobenzene, methyl chloride, and methylene chloride exceeded the 20% 

control limit in field duplicates 202A3202F2 and 202A3404F2. Methylene chloride and styrene 

exceeded the 20% control limit in field duplicates 645A2l07F2 and 645A4008F2. Styrene, 

toluene, and trichlorofluoromethane exceeded the 20% control limit in field duplicates 

644A3309F2 and 644A34l0F2. 1,4-Dichlorobenzene, methylene chloride; and 

trichlorofluoromethane exceeded the 20 % control limit in field duplicates 657 A3206F2 and 

657A3207F2. 1,4-Dichlorobenzene and toluene exceeded the 20% control limit in field 

duplicates 036A1203F2 and 036A1204F2. Methylene chloride and trichlorofluoromethane 

exceeded the 20% control limit in field duplicates 036A2102F2 and 036A2l03F2. 1,1,1-

Trichloroethane, methylene chloride, tetrachloroethylene, trichlorotrifluoroethane, and meta- and 

para-xylenes exceeded the 20% control limit in field duplicates 656A2109F2 and 656A2110F2. 

1,1,1-Trichloroethane and toluene exceeded the 20% control limit in field duplicates 

656A3206F2 and 656A4207F2. Tnere were no compounds to exceed the 20% control limit in 

field duplicates 656A2302F2 and 656A2403F2. These compounds were not flagged because 

separate SUMMA canisters were used collecting these samples. 

The following list shows the compounds that exceeded 20 % of their control limit referenced by 

the correspondiIlg sa...!1ple ID's: 

N84A2202F2 

N85F4103F2 

toluene and trichlorofluoromethane 

toluene and trichlorofluoromethane 
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202A3202F2 

202A3404F2 

645A2107F2 

645A4008F2 

644A3309F2 

644A3410F2 

657A3207F2 

036Al203F2 

·036AI204F2 

036A2102F2 

036A2103F2 

656A2109F2 

656A2110F2 

656A3206F2 

656A4207F2 

656A2302F2 

656A2403F2 
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1 A-dichlorobenzene, methyl chloride, and methylene chloride 

1,4-dichlorobenzene, methyl chloride, and methylene chloride 

methylene chloride and styrene 

methylene chloride and styrene 

styrene, toluene, and trichlorofluoromethane 

styrene, toluene, and trichlorofluoromethane 

1 ,4=dicl'Jorobenzene, methyler~ cl'-Joride, &~d tricl"Jorofluorometl"'I4l1e 

1,4-dichlorobenzene, methylene chloride, and trichlorofluoromethane 

I A-dichlorobenzene and toluene 

1,4-dichlorobenzene and toluene 

methylene chloride and trichlorofluoromethane 

meLhylene chloride and trich1orofluoromet..ltane 

I ,I ,I-trichloroethane, methylene chloride, tetrachloroethylene, 
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Table3c9 
1''0 It f II 

Soil Gas Survey and Soil Gas Confmnation Soil Samples 

Qualitative 
Area of Relatively Soil Samples CoUected Summary of Soil Degree of 

High Soil Gas in Vicinity of Soil Gas . Sample Analysis Correlation 
Response Highs 

West and South sides SGCSBOO9, Significant detections Low to 
of Building 656 GDHSB055, and of SVOCs at the Moderate 

samples collected at southwest comer of 
AOC 655 building and minor 

detections at eh 
southeast comer. Low 
detection of PCE on 
west side of building. 

Between Buildings SGCSBOO5, SGCSBOO4, No SVOCs or VOCs Low 
644 and 643 GDHSB013, were detected in soil 

GDHSB014, with exception of 
GDHSB066 minor detections of 

SVOCs bis(2-
ethylhexyl)phthalate 
and di-n-phthalate. 

Between Buildings SGCSBOO6 No SVOCs were Low 
644 and 643 at the detected. TCE was 
eastern end of the detected at a minor 
open area. concentration. 

South side of SGCSBOO7 No SVOCs or VOCs None 
Building 645. were detected. 

Northeast comer of ~""''''''C''~I'\J"\'''' 
,:).U\""~DlN~ 1\.T ..... ~'T"rC' UIP.T'P. 

~'v UI ,. '-'_.:l' ,.,."" ... "" Low 
Building 640 in the detected. TCE was 
vicinity of the front detected at a minor 
door. concentration. 

West end of Building SGCSBOOI No SVOCs or VOCs None 
640 in the vicinity of were detected. 
the loading dock. 

North side of SGCSBOO3 No SVOCs or VOCs None 
Building 84. were detected. 

Northwest comer of SGCSBOO8 No SVOCs or VOCs None 
Building 202 were detected. 
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East side of Building 655SBOO6 Minor detection of Low 
1i,,\1i, in thp virinitv of .... _ .... ~ ........ - . "---.J ~& Sy~C, bis(2-
the automatic teller ethylhexyl)phthalate. 
machine. No detections of 

VOCs. 

XX Passive Soil-Gas Survey Conclusions 

Confirmatory soil samples were only collected in areas demonstrating the highest soil gas responses and, generally, 

the correlation between the soil gas and soil analytical results were low to non-existant. No further evaluation of 

soil gas results will be attempted. 
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2325570 366259.5 GOI003 
2326156 365451.3 GOIOO4 
2326383 365995.3 GOIOOS 
2326454 366555.0 GOI006 
2326455 367181.4 GDI007 
2326482 367772.1 GOI008 
2326505 368418.0 GOIOOg 
2326745 368728.6 GOI010 
2326636 36~1618.2 GOIOll 
2326722 370205.1 GOI012 
2326723 370828.2 GOI013 
2326133 3711166,9 GOlD" 
2325533 371205.4 GOI01S 
2324905 371480.0 GOI016 
2324116 371633.4 GOI017 
2323773 371635.9 GOI018 
2326255 3M744.5 GOI019 

ZONE H 
DRAFT FINAl. RCRA FJ,CILITY 
INVESTIGATION REPORT 
NAVAL BASE CHARLESTON 
CHARLESTON, SOUTH CAROLINA 

Top of C,osing Depth to Groundwater 
Elevation Groundwater Elevotion 

(5/11/95) 

8.05 3.03 5.02 
9.68 6.51 3."17 

'10.89 6.38 4.!>1 
'10.42 5.48 4.94 

7.10 4.37 2.73 
9.16 4.77 4.:~9 

112.61 9.36 3.25 
7.91 4.85 3.06 
8.44 5.36 3.08 

114.27 9.26 5.()1 
111.25 6.12 5.'13 
113.77 8.10 5.67 
9.62 6.05 3.!;7 
8.84 5.72 3.'12 

10.72 7.77 2.95 
9.12 5.57 3.!;5 

11.47 8.54 2.93 
13.23 7.79 5.44 
9.72 6.24 3.48 

10.47 4.62 5.115 
9.80 4.94 4.116 
9.15 5.41 3.74 

12.23 7.70 4.53 
11.23 4.36 6.<17 
8.62 4.51 4.11 

10.59 8.69 1.90 
'13.01 7.12 5.1l9 
9.82 4.05 5.77 

113.20 9.28 3.92 
111.83 8.69 3.'14 
114.73 8.03 6.iO 

7.59 4.44 3.'15 
1'2.22 8.84 3.:18 
12.94 6.74 6.20 
12.78 8.20 4.58 
9.26 6.30 2.96 
9.60 6.22 3.:18 
8.14 4.65 3.4-9 
9.08 4.22 4.86 
8.45 4.79 3.66 
8.78 5.88 2.90 
8.85 5.70 3.15 
8.73 4.75 3.98 

11.76 6.84 4.92 
9.05 5.92 3.13 
8.65 5.81 2.:34 
998 3.59 6.39 
7.74 3.63 4.11 

10.31 5.67 4.134 
11.48 6.31 5.17 
11.29 4.58 6.71 
8.05 5.39 2.66 
8.79 4.73 4.06 

'11.01 11.06 -0.05 
'11.90 8.41 3.49 
8.75 5.73 3.02 

'11.12 8.52 2.60 
6.02 4.12 1.90 

110.25 7.80 2.45 
7.15 4.33 2.132 
8.79 6.24 2.!:>5 

800 0 800 
1~~iiiiiiiiiiiiiI'~ 

SCALE FEET -------
FIGURE 3.6 

POTENTIOMETRIC MAP OF 
UPPER ZOI~E/SHALLOW AOUIFER 

(5/11/95) 

4 Coordinates Well Top of C,osing Depth to Groundwater 
Elevation Groundwater Elevotion 

T 
(5/11/95) 

2322180 369859.1 CSY-FMW-4 8.05 3.03 5.02 
2321585 369398.0 009001 9.68 6.51 3.'17 
2322898 370759.8 009002 '10.89 6.38 4.!>1 
2322112 370341.4 009003 '10.42 5.48 4.94 
2322451 368919.5 009004 7.10 4.37 2.73 
2323331 369705.6 009005 9.16 4.77 4.:~9 

371 2321174 370378.8 009006 112.61 9.36 3.25 
2321459 370945.9 009007 7.91 4.85 3.06 

(,[lHO::~.) 2322861 369251.5 009008 8.44 5.36 3.08 

3.:j1 2322353 370304.8 009009 114.27 9.26 5.()1 
2322720 369818.8 009010 111.25 6.12 5.'13 
2323258 370342.3 009011 113.77 8.10 5.67 
2321753 370727.7 009012 9.62 6.05 3.!;7 
2321358 370786.1 009014 8.84 5.72 3.'12 
2320901 371010.5 009015 10.72 7.77 2.95 
2324390 370867.0 013002 9.12 5.57 3.!;5 
2324579 371139.1 013005 11.47 8.54 2.93 
2325378 368702.7 014002 13.23 7.79 5.44 
2325851 369243.5 014004 9.72 6.24 3.48 
2324931 370399.3 017002 10.47 4.62 5.115 
2324907 370122.1 017004 9.80 4.94 4.116 
2321674 369851.8 121001 9.15 5.41 3.74 

C· 2325481 370865.9 178001 12.23 7.70 4.53 

6 2324188 369586.2 656001 11.23 4.36 6.<17 

JiJ 
2325329 37.0272.2 662001 8.62 4.51 4.11 
2326044 370000.4 666001 10.59 8.69 1.90 

369000 2323892 3M830.3 GOHOOl '13.01 7.12 5.1l9 
2323451 369263.4 GOH002 9.82 4.05 5.77 

t·.!\) 2323850 370885.1 GOHOO3 113.20 9.28 3.92 
6 e 2325925 370792.6 GOH004 111.83 8.69 3."14 

::: 7,) 
2324482 3613776.0 GOHOO5 114.73 8.03 6.iO 

s ::,...t.j 2323874 371402.2 GOH006 7.59 4.44 3.'15 
2326380 370412.3 GOH007 1'2.22 8.84 3.:18 

4.58e 
2324798 369229.0 GOH008 12.94 6.74 6.20 
2324656 3613258.4 GOHOO9 12.78 8.20 4.58 
2324284 367779.6 GOH010 9.26 6.30 2.96 

368000 
2323490 3613617.6 GOHOll 9.60 6.22 3.:18 
2325584 3615357.8 012001 8.14 4.65 3.4-9 
2325709 3615344.0 012002 9.08 4.22 4.86 
2325755 3615254.8 012003 8.45 4.79 3.66 
2324229 371547.5 671003 8.78 5.88 2.90 
2324202 371468.5 671004 8.85 5.70 3.15 
2324651 367396.1 GOIOOI 8.73 4.75 3.98 
2325176 366908.0 GOI002 11.76 6.84 4.92 
2325570 366259.5 GOI003 9.05 5.92 3.13 
2326156 365451.3 GOIOO4 8.65 5.81 2.:34 

367000 
2326383 365995.3 GOI005 998 3.59 6.39 
2326454 366555.0 GOI006 7.74 3.63 4.11 
2326455 367181.4 GDI007 10.31 5.67 4.134 
2326482 367772.1 GOI008 11.48 6.31 5.17 

LEGEND 2326505 368418.0 GOIOOg 11.29 4.58 6.71 
2326745 368728.6 GOI010 8.05 5.39 2.66 
2326636 36~1618.2 GOIOll 8.79 4.73 4.06 

8 MONITORING WELL (DEEP) 2326722 370205.1 GOI012 "11.01 11.06 -0.05 
2326723 370828.2 GOI013 '11.90 8.41 3.49 • COOPER RIVER AND 2326133 3711166.9 GOlD" 8.75 5.73 3.02 

366000 
SHIPYARD CREEK 2325533 371205.4 GOI01S '11.12 8.52 2.60 

iii INTERTIDAL 
2324905 371480.0 GOI016 6.02 4.12 1.90 

ZONE 2324116 371633.4 GOI017 110.25 7.80 2.45 
2323773 371635.9 GOI018 7.15 4.33 2.132 
2326255 3M744.5 GOI019 8.79 6.24 2.!:>5 

800 0 800 

NOTE 1~~iiiiiiiiiiiiiI'~ 
SCALE FEET 

365000 
1.CONTOUR INTERVAL IS 10 FEET 

ZONE H FIGURE 3.6 
DRAFT FINAL RCRA FJ,CILITY POTENTIOMETRIC MAP OF 
INVESTIGATION REPORT UPPER ZOI~E/SHALLOW AOUIFER 
NAVAL BASE CHARLESTON (5/11/95) 
CHARLESTON, SOUTH CAROLINA 
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Draft FiNzI RCRtt Facilily Investigation Repon for Zone H 
Nawll Base Chmleston 

Section 3: PIrysiazl Setting 
July 3i, i995 

According to Fetter (1988), the lag time of aquifer response to tidal changes is governed by the 

distance from the tidal source (Cooper River and ShipylP'd Creek), the extent of hydraulic 

connection between the aquifer and the source, the tidal period, and.the storage coefficient (S) 

and transmissivity ('I) of the aquifer. Generally, lag time increases as distance inland increases. 

The lag time for each well was C$timated using the graphs in Appendix F. The time of each 

high tide event (vertical dotted line) was subtracted from the time of each discernable water level 

high to obtain the lag time associated with each tidal event. For some wells, all nine tidal events 

were discemable (well NBCHOO9OO4 for example) and at others only a few or none were 

discemable (NBCH009008). The average lag time of all discernable events for each monitored 

well is presented in Tables 3.6 and 3.7 below. 

Well 

NBCBOO9OO4 

NBCHOO904D 

V NBCHOO!IOO$ 

NBCH00905D 

VNBCH009008 

V NBCH009011 

NBCHGDHOO3 

NBCHGDHOO6 

I'IBCHGDHOO6D 

NoIe: 

V Not Discernible 

Table 3.6 
Water Level MoDilDriDg Summary oC Wells Along 

Cross Section A-A' 

Lag Time 
(bours) 

Muimum Change IIetweea 
Higb and Low TIde (Ceet) 

••• •· •• ·.\':0· ...•.......•....•.• ···.····•·· •. •.···•·· •. ··.··i····:····'.ihit;;c·.··.·/) .......... . 
1.44 0.65 

>6 <0.05 
:·.c,>':,:;',:,:'.:-,-::', 

Oi16.···· 

3-30 

Distance Crom Well to Cooper 
RiverlSbipyani Creek (Ceet) 

·······i··········.·.···.·······(···.··:)i~i$iJit~o{ti .. ·.{ .............. . 
3150/150 

220011250 

150011790 

20013100 

20013.100 

Draft FiNzI RCRtt Facilily Investigation Repon for Zone H 
Nawll Base Chmleston 

Section 3: PIrysiazl Setting 
July 3i, i995 

According to Fetter (1988), the lag time of aquifer response to tidal changes is governed by the 

distance from the tidal source (Cooper River and ShipylP'd Creek), the extent of hydraulic 

connection between the aquifer and the source, the tidal period, and.the storage coefficient (S) 

and transmissivity ('I) of the aquifer. Generally, lag time increases as distance inland increases. 

The lag time for each well was estimated using the graphs in Appendix F. The time of each 

high tide event (vertical dotted line) was subtracted from the time of each discernable water level 

high to obtain the lag time associated with each tidal event. For some wells, all nine tidal events 

were discemable (well NBCHOO9OO4 for example) and at others only a few or none were 

discemable (NBCH009008). The average lag time of all discernable events for each monitored 

well is presented in Tables 3.6 and 3.7 below. 

Well 
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V NBCHOO!IOO$ 
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V NBCH009011 
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Table 25 

Chemicals Detected In Phase II Ambient Air Samples, Inside BUilding 656 

Comparison to Screening Concentrations 

CNC FFI (IAQ) 

Charleston, South Carolina 

Frequency of Default Range of Detected 

Chemical Detection (1) Concentration Concentrations RBCr RBCI 

(ug/m3) (2) (ug/m3) (ug/m3) (ug/m3) Notes 

1,1,1-Trichloroethane 10 / 12 1.20 2.84 100 438 3 4 5 

1,2,4-Trichlorobenzem, I I 12 1.71 1.71 0.94 3.94 5 

1,4-Dichlorobenzene 6 112 1.44 3.13 0.26 1.79 

• Benzene 6 / 12 0.4 0.8 l.I5 0.22 1.47 3 5 

Benzene, 1,2,4-trimethyl 8 112 3.09 6.18 0.18 0.77 

Benzene, 1,3,5-trimethyl- 4 / 12 1.97 2.44 0.15 0.61 

• Chloromethane 10 / 12 0.22 0.43 1.07 0.99 6.81 3 5 

Dichiorodifluoromethane 12 / 12 1.73 10.2 21 87.5 3 4 5 

Ethylbenzene 3 / 12 0.96 1.43 100 438 4 5 

• Methylene chloride 1\ / 12 0.45 0.9 13.5 3.8 26.2 3 5 

Styrene 8 112 4 16.9 100 438 4 5 

Tetrachloroethene 9 112 1.36 10.5 3.1 21.1 5 
Toluene 12 / 12 1.28 22.4 42 175 3 4 5 

Trichloroethene 2 /12 1.29 1.34 7.15 5 

Trichiorofluoromethanl: 12 / 12 2.08 7.13 73 307345 

Trichiorotrifluoroethane (Freon 113) 1 / 12 3.83 3.83 3100 13337 4 5 

m+p-Xylenes 9 112 0.96 5.95 730 3066 4 5 

p-Ethyltoluene 8 112 2.90 5.15 NA NA 

NOTES: 

• Based on the comparison to residential screening concentrations and the potential for an external source (I.e., a source 
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Table 25 
Chemicals Detected In Phase II Ambient Air Samples, Inside Building 656 
Comparison to Screening Concentrations 
CNC FFI (IAQ) 

Charleston, South Carolina 

other than internal building operations) this chemical is a COPC, and it will be carried through the formal BRA process. 
Frequency of detection indicates the number detected over the number analyzed 

2 Default concentration indicates the lesser of one-half the lowest detected concentration and one-half the lowest 

detection limit; used to calculate the mean of IIhe natural log transformed data for applicable COPC (if applicable) 
3 This chemical was detected in sub-slab samples; lisk will not be quantified for chemicals not detected in sub-slab samples 

as the corresponding sub-slab data for this bui:lding did not identify the Ipresence of a potential external source. 
4 The maximum concentration detected does not exceed the residential screening value. 
5 The maximum cOncentration detected does not ex.ceed the industrial screening value. 

NA Not availllble 
RBC USEPA Region III Risk based screening concentration for ambient air, March 1994 version; based 

on target risk of IE-6 and target hazard quoti,mt of 0.1. 
r Residentild Based RBC; excerpted as described above. 

Industrial based RBC; calculated as described in the text in accordance with the document referenced above. 
The table above was established using breathing :wne and ground level sample data only. 
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Industrial based RBC; calculated as described in the text in accordance with the document referenced above. 
The table above was established using breathing :wne and ground level sample data only. 



Compound Name 

Volatile Organic Compounds 

Draft Final RCRA Facility InvestigOlion Repon for Zone H 
Semon 4: Namre of Contamination 

Naval Bose Charleston 
July 31, 1995 

Table 4.13.1 
AOC 655 

Organic Compounds in SOU (pgIkg) 

No. of Detections 
(1st Intervall2nd 

Interval) 

Range of Concentrations . 
(upper lntervaIIIower 

Interval) 

Risk-Based 
Screening 

Levels 

(12 Samples Colkcte4-8 Upper lntenral Samples, 4 Lower lnte",al Samples, 2 Samples DuplkOle4) 

2-Butanone (MEK) 
Methyl~cbl~)······· 

Tetrachloroethene 

Toluene 

Semivolatile Organic Compounds 

110 

714 

011 

411 

19/0 4700000 

· ••••••••••••••• !i~~;;.llt~.· ••••••••••••• i ••• ·•••·•• •••••••••••••••••••••.•••.•••.••....• 115000 

0/4.4 
3H;g;~·············· 

12000 

1600000 

(12 Samples Colkcte4-8 Upper lntenral Samples, 4 Lower lntenral Samples, 2 Samples DuplkOle4) 

Bcnzo( a)antbtacenc . .110 9110 880 

Benro(b )fluorantheoe 

bis(2-Ethylhexyl)phthalate· 
(BEHP) 

Butylbenzylphthalate 

Semivolatile Organic Compounds (cont'd) 

1/0 

210 

110 

120/0 880 

9810 1600000 

(12 Samples Collecte4-8 Upper lnte",al Samples, 4 Lower Inte",al Samples, 2 Samples Duplic01e4) 

Chryseoe 1/0 100/0 8000 

Fluorantheoe 1/0 170/0 310000 

Pherumthrene 110 98.0/0 230000 

Pyrene 110 160/0 230000 

Pesticides 
(20 Samples CoUecle4-13 Upper Intenral Samples, 7 Lower lnte",al Samples, 2 Samples Duplic01e4) 

Aldrin 011 01105 38 

4,4'-DDE 6/1 2.6-13/6.4 1900 

4,4'cDDT 412 4-23n-2S 1900 

alpha-Chlordane 9/2 4-97/3-9 alpha+gamma 

gamma-Chlordane 9/3 4-130/3.6-22 
470 

Dieldrin 4/2 2.4 .. 360f44'-6U! 40 

Endosulfan II 110 4.0/0 47000 

Endrin aldehyde 211 8-16/29 2300 

4-153 

Compound Name 

Volatile Organic Compounds 

Draft Final RCRA Facility InvestigOlion Repon for Zone H 
Semon 4: Namre of Contamination 

Naval Bose Charleston 
July 31, 1995 

Table 4.13.1 
AOC 655 

Organic Compounds in SOU (pgIkg) 

No. of Detections 
(1st Intervall2nd 

Interval) 

Range of Concentrations . 
(upper lntervaIIIower 

Interval) 

Risk-Based 
Screening 

Levels 

(12 Samples Colkcte4-8 Upper lntenral Samples, 4 Lower lnte",al Samples, 2 Samples DuplkOle4) 

2-Butanone (MEK) 

MethYI~cbl~)······· 

Tetrachloroethene 

Toluene 

Semivolatile Organic Compounds 

110 

714 

011 

411 

19/0 4700000 

Ii !P+~';~llt~~.· ••••••••••••• i ••• ·•••·•• •••• • ••• • ••• ••• ••• •••.•••.•••.••. 115000 

014.4 
3H;g;~·············· 

12000 

1600000 

(12 Samples Colkcte4-8 Upper lntenral Samples, 4 Lower lntenral Samples, 2 Samples DuplkOle4) 

Bcnzo( a)antbtacenc . .110 9110 880 

Benzo(b)f1uoranthene 1/0 120/0 880 

bis(2-Ethylhexyl)phthalate· 210 
(BEHP) 

Butylbenzylphthalate 110 98/0 1600000 

Semivolatile Organic Compounds (cont'd) 
(12 Samples Collecte4-8 Upper lnte",al Samples, 4 Lower Inte",al Samples, 2 Samples DupliCIIJe4) 

Chrysene 1/0 100/0 8000 

Fluoranthene 1/0 170/0 310000 

Pherumthrene 110 98.0/0 230000 

Pyrene 110 160/0 230000 

Pesticides 
(20 Samples CoUecle4-13 Upper Intenral Samples, 7 Lower lnte",al Samples, 2 Samples Duplic01e4) 

Aldrin 011 01105 38 

4,4'-DDE 6/1 2.6-13/6.4 1900 

4,4'cDDT 4/2 4-23n-2S 1900 

alpha-Chlordane 9/2 4-97/3-9 alpha+gamma 

gamma-Chlordane 9/3 4-130/3.6-22 
470 

Dieldrin 4/2 2.4 .. 360f44'-6U! 40 

Endosulfan II 110 4.0/0 47000 

Endrin aldehyde 211 8-16/29 2300 

4-153 



Compound Name 

Heptachlor 

·• . .tl~i;i~iidl!·.·.···i.·.· ••.• ·•·•·•······· 
Polycblorinated Biphenyls 

Draft Final RCRA Facility Investigation Report for Zone H 
Section 4: Nature of Contamination 

Naval Base Charleston 
July 31, 1995 

Table 4.13.1 
AOC6SS 

Organic Compounds In SoD (pglkg) 

No. of Detections 
(lst Intervalllnd 

Interval) 

210 

~eofConcenttations 
(upper intervalllower 

Interval) 

1.3-1110 

......... ···········ii.·.······.· •.•.•• rgJO·.·· ...................•.•.•.••..•............•....•.• ···.·····i· •. · .•. i···{.· ..... ··.·· •.. ·~liJiO< •• ··•·•··•· . 

Risk-Based 
Screening 

Levels 

140 

7CJ . 

(20 Samples Collected-I3 Upper I1Ikrval Samples, 7 Lower 11Ikrval Samples, 2 Samples Duplicoted) 

Atoclor 1260 911 25.8-610nSO 83 

Total Petroleum BYdnlcarbons ii.ii(.·. < ....> t •.•• •..• ..•• •••.••..• .•.. ••••.•.•••••.......... . 
(19.Samples· .. Collected-12Upper:.li1tervalSllmp/~ .... !LowerI~SIlmple$, .· ... 2 ... Samples .. 1Juplicoted) .. ·.· 

TPH 814 11000-1200001 
15000-120000 

Herbicides (2DuplicoteJlnalysa-:-iU~&lrUe;;;a~/~,.i;;~if.l;;;~~le) 
No herbicides detected. 

Not Listed 

Organophosphate Pesticides .(2. Dup¥Aluilyies--..-1 UpperbttNWdSample, 1 Lower Interval Sample) .. 

No organophosphates detected. 

Dioxins (2 Duplicate Analyses-l Upper Interval Sample, 1 Low~lntetyaiSample) 

Total TEQ 111 1.29910.818 pglg 

Table 4.13.2 
.t..r.ro £== ."...""""" u.,., 

Inorganic Elements in Soli (mglkg) 

Number of Number of 
Analyses Detections Range of Concentrations 
(upper (upper for Detections Risk-Based 

Inorganic intervaillower intervaJIJower (upper intervalllower Screening 
Elements interval) Interval) interval) Level 

Aluminum(') 814 8/4 2500-1530012720-6640 7800 

Iron(l) 814 814 2060-212001154O-S65O Not Listed 

Lead 9/4 410 3;2-21510 400 

Nickel 914 814 1.2-12.7/1.1-2.0 160 

Potassium(o) 814 8/4 117cI67182:4-235 Not Listed 

Silver 9/4 0/0 0/0 39 

4-1S4 

4.3 pglg 

Upper 
Tolerance 
Limit of 

Background' . 

25310 

30910 

lIS 

33.38 

Nutrient" 

Not Valid' 

Compound Name 

Heptachlor 

·• . .tl~i;i~iidl!·.·.···i.·.· ••.• ·•·•·•······· 
Polycblorinated Biphenyls 

Draft Final RCRA Facility Investigation Report for Zone H 
Section 4: Nature of Contamination 

Naval Base Charleston 
July 31, 1995 

Table 4.13.1 
AOC6SS 

Organic Compounds In SoD (pglkg) 

No. of Detections 
(lst Intervalllnd 

Interval) 

210 

~eofConcenttations 
(upper intervalllower 

Interval) 

1.3-1110 

......... ···········ii.·.······.· •.•.•• rgJO·.·· ...................•.•.•.••..•............•....•.• ···.·····i· •. · .•. i···{.· ..... ··.·· •.. ·~liJiO< •• ··•·•··•· . 

Risk-Based 
Screening 

Levels 

140 

7CJ . 

(20 Samples Collected-I3 Upper I1Ikrval Samples, 7 Lower 11Ikrval Samples, 2 Samples Duplicoted) 

Atoclor 1260 911 25.8-610nSO 83 

Total Petroleum BYdnlcarbons ii.ii(.·. < ....> t •.•• •..• ..•• •••.••..• .•.. ••••.•.•••••.......... . 
(19.Samples· .. Collected-12Upper:.li1tervalSllmp/~ .... !LowerI~SIlmple$, .· ... 2 ... Samples .. 1Juplicoted) .. ·.· 

TPH 814 11000-1200001 
15000-120000 

Herbicides (2DuplicoteJlnalysa-:-iU~&lrUe;;;a~/~,.i;;~if.l;;;~~le) 
No herbicides detected. 

Not Listed 

Organophosphate Pesticides .(2. Dup¥Aluilyies--..-1 UpperbttNWdSample, 1 Lower Interval Sample) .. 

No organophosphates detected. 

Dioxins (2 Duplicate Analyses-l Upper Interval Sample, 1 Low~lntetyaiSample) 

Total TEQ 111 1.29910.818 pglg 

Table 4.13.2 
.t..r.ro £== ."...""""" u.,., 

Inorganic Elements in Soli (mglkg) 

Number of Number of 
Analyses Detections Range of Concentrations 
(upper (upper for Detections Risk-Based 

Inorganic intervaillower intervaJIJower (upper intervalllower Screening 
Elements interval) Interval) interval) Level 

Aluminum(') 814 8/4 2500-1530012720-6640 7800 

Iron(l) 814 814 2060-212001154O-S65O Not Listed 

Lead 9/4 410 3;2-21510 400 

Nickel 914 814 1.2-12.7/1.1-2.0 160 

Potassium(o) 814 8/4 117cI67182:4-235 Not Listed 

Silver 9/4 0/0 0/0 39 

4-1S4 

4.3 pglg 

Upper 
Tolerance 
Limit of 

Background' . 

25310 

30910 

lIS 

33.38 

Nutrient" 

Not Valid' 



OATALCP3 CHARLESTON - !?;ONE H Page: 17 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

S\I846-SVOA ~~LE ID .~-.~~.> 655-5-B001-0l 655-5-B001-02 655-5-8002-01 655-s-8003-01 655-5-B003-02 6,55-5-8004-01 
ORIGINAL 10 -----> 6555B00101 6555800102 6555B00201 65558(10301 6555800302 6,555800401 
~B SAMPLE ID ---> 41411-009 41411-010 41411-011 41411-012 41411-013 41411-014 

! ID FROM REPORT --> 090201 090202 09'0203 0902~, 090205 090206 
~NPLE DATE -----> 09/01/9'4 09/01/94 09'/01/94 09/01/94 09/01/94 019/01/94 
DATE EXTRACTED --> 09/09/9'4 09/09/94 09'/09/94 09/09/94 09/09/94 (19109/94 
DATE ANALYZED ---> 09/20/9'4 09120194 09'/20/94 09120/94 09/20/94 (19120/94 
MATRIX ----------> Soil soil SCII l Soil Soil 5:01 l 
UlITS -----------> UG/KG UG/KG UGi/KG UG/KG UG/KG LIG/KG 

CA5 # Parameter CH510 VAL CHS10 VAL C~1510 VAL CH510 VAL CHS10 VAL C:HS10 VAL 

62-75-9 N-Nitrosodimethylamine 
606-20-2 2,6-Dfnitrotoluene 
108-95-2 Phenol 
99-09-2 3-Nitroani line 
62-53-3 Ani l fne 
83-32-9 Acenaphthene 

111-44-4 bis(2-Chloroethyl)ether 
51-28-5 2,4-Dinitrophenol 
95-57-8 2-Chlorophenol 

100-02-7 4-Nitrophenol 
541-73-1 1,3-Dichlorobenzene 
132-64-9 Dibenzofuran 
106-46-7 1,4-Dichlorobenzene 
121-14-2 2,4-Dinitrotoluene 
100-51-6 Benzyl alcohol 
84-66-2 Oiethylphthalate 
95-50-1 ',2-Dichlorobenzene 

7005-72-3 4-Chlorophenylphenylether 
95-48-7 2-Methylphenol (o-Cresol) 
86-73-7 Fluorene 

108-60-1 2,2'·oxybis(1-Chloropropane) 
100-01-6 4-Ni troa"i t fne 
106-44-5 4-Methylphenol (p-Cresol) 
534-52-1 4,6-0initro-2-methylphenol 
621-64-7 N -Ni troso~d; ~ n~ propyl amine 

86-30-6 N~Nitrosodiphenylamine 
67- 72-1 Hexachloroethane 

101-55-3 4-Bromophenylpheny'lether 
98-95-3 Nitrobenzene 

118-74-1 Hexachlorobenzene 
78-59-1 Isophorone 
87-86-5 Pentachlorophenol 
88-75-5 2~Nitrophenol 
85-01-8 Phenanthrene 

105-67-9 2,4~Dimethylphenol 
120-12-7 Anthracene 

*** Validation Complete *** 

T./ 
OATALCP3 CHARLESTON - !?;ONE H Page: 17 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

S\I846-SVOA ~~LE ID .~-.~~.> 655-5-B001-0l 655-5-B001-02 655-5-8002-01 655-s-8003-01 655-5-B003-02 6,55-5-8004-01 
ORIGINAL 10 -----> 6555B00101 6555800102 6555B00201 65558(10301 6555800302 6,555800401 
~B SAMPLE ID ---> 41411-009 41411-010 41411-011 41411-012 41411-013 41411-014 
ID FROM REPORT --> 090201 090202 09'0203 0902~, 090205 090206 
~NPLE DATE -----> 09/01/9'4 09/01/94 09'/01/94 09/01/94 09/01/94 019/01/94 
DATE EXTRACTED --> 09/09/9'4 09/09/94 09'/09/94 09/09/94 09/09/94 (19109/94 
DATE ANALYZED ---> 09/20/9'4 09120194 09'/20/94 09120/94 09/20/94 (19120/94 
MATRIX ----------> Soil soil SCII l Soil Soil 5:01 l 
UlITS -----------> UG/KG UG/KG UGi/KG UG/KG UG/KG LIG/KG 

CA5 # Parameter CH510 VAL CHS10 VAL C~1510 VAL CH510 VAL CHS10 VAL C:HS10 VAL 

62-75-9 N-Nitrosodimethylamine 
606-20-2 2,6-Dfnitrotoluene 
108-95-2 Phenol 
99-09-2 3-Nitroani line 
62-53-3 Ani l fne 
83-32-9 Acenaphthene 

111-44-4 bis(2-Chloroethyl)ether 
51-28-5 2,4-Dinitrophenol 
95-57-8 2-Chlorophenol 

100-02-7 4-Nitrophenol 
541-73-1 1,3-Dichlorobenzene 
132-64-9 Dibenzofuran 
106-46-7 1,4-Dichlorobenzene 
121-14-2 2,4-Dinitrotoluene 
100-51-6 Benzyl alcohol 
84-66-2 Oiethylphthalate 
95-50-1 ',2-Dichlorobenzene 

7005-72-3 4-Chlorophenylphenylether 
95-48-7 2-Methylphenol (o-Cresol) 
86-73-7 Fluorene 

108-60-1 2,2'·oxybis(1-Chloropropane) 
100-01-6 4-Ni troa"i t fne 
106-44-5 4-Methylphenol (p-Cresol) 
534-52-1 4,6-0initro-2-methylphenol 
621-64-7 N -Ni troso~d; ~ n~ propyl amine 
86-30-6 N~Nitrosodiphenylamine 
67- 72-1 Hexachloroethane 

101-55-3 4-Bromophenylpheny'lether 
98-95-3 Nitrobenzene 

118-74-1 Hexachlorobenzene 
78-59-1 Isophorone 
87-86-5 Pentachlorophenol 
88-75-5 2~Nitrophenol 
85-01-8 Phenanthrene 

105-67-9 2,4~Dimethylphenol 
120-12-7 Anthracene 

*** Validation Complete *** 



--
OATAlCP3 CHARLESTON - :~ONE H Page: 18 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 
, 

51184(HMIA SAMPLE 10 -------> 655-5-1,001-01 655-5-8001-02 655-5-8002-01 655-5·'8003-01 655-s-8003-02 /,55-5-8004-01 
ORIGINAL 10 -----> 6555800101 655S800102 655S800201 6555800301 6555800302 10555800401 
LA8 SAMPLE 10 ---> 41411-C109 41411-010 41411-011 41411··012 41411-013 ~.1411-014 

ID FRill REPORT --> 090201 090202 09'0203 09020'. 090205 (190206 
SAMPLE DATE -----> 09/01/1'4 09/01/94 09'/01/94 09/01/94 09/01/94 09/01/94 
DATE EXTRACTED ~.> 09/09/114 09109194 09'/09/94 09/09l94 09/09/94 (,9/09/94 
DATE ANALYZED ---> 09/20/1'4 09/20/94 09'/20/94 09/20l94 09/20/94 09120/94 
MATRIX ----------> Soil Soil SCI; l Soil Soil !ioi l 
UNITS -----------> UG/KG UG/KG UG'/KG UG/KG UG/KG lIG/KG 

CA5 # Parameter CH510 VAL CH510 VAL CHS10 VAL CH510 VAL CHS10 VAL (:H510 VAL 

65-85-0 BenZD i c aci d 
84-74-2 Oi-n-butylphthalate 

111-91-1 bis(2-ChLoroethoxy)methane 
206-44-0 Fluoranthene 
120-83-2 2,4-Dichlorophenol 
92-87-5 Benzidine 

120-82-1 1,2,4-Trichlorobenzene 
129-00-0 pyrene 
91-20-3 Naphthalene 
85-68-7 8utylbenzylphthalate 

106-47-8 4-Chloroaniline 
91-94-1 3,3 1 -Dichlorobenzidine 
87-68-3 Hexachlorobutadiene 
56-55-3 Benzo(a)anthracene 
59-50-7 4-ChLoro-3-methyLphenol 

218-01-9 Chrysene 
91-57-6 2-Methylnaphthalene 

117-81-7 bis(2-Ethylh,xyl)phthalate (BEHP) 
77-47-4 Hexachlorocyclopentadiene 

117-84-0 Di-n-octyLphthalate 
88-06-2 2,4,6-Trichlorophenol 

205-99-2 Benzo(b)fluoranthene 
95-95-4 2,4,5-Trichlorophenol 

207-08-9 Benzo(k)fluoranthene 
91-56-7 2-Ch loronaphthal,n·, 
50-32-8 Benzo(a)pyrene 
88-74-4 2-Nitroani line 

193-39-5 1 ndeno( 1. 2. 3-cd)pyrene 
131-11-3 Oimethylphthalate 
53-70-3 Oibenzo(a,h)anthracene 

208-96-8 Acenaphthylene 
191-24-2 Benzo(g,h, i )perylene 
103-33-3 Azobenzene ???????n? ???????11? ?n??????? ????11???? ?1171????? ???7111??? 

*** Validation Complete *** 

OATAlCP3 CHARLESTON - :~ONE H Page: 18 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

S1184(HMIA SAMPLE 10 -------> 655-s-I,001-01 655-5-8001-02 655-5-8002-01 655-S··8003-01 655-s-8003-02 /,55-S-8004-01 
ORIGINAL 10 -----> 6555800101 655S800102 655S800201 6555800301 6555800302 6555800401 
LA8 SAMPLE 10 ---> 41411-C109 41411-010 41411-011 41411··012 41411-013 ~.1411-014 

ID FRill REPORT --> 090201 090202 09'0203 09020'. 090205 (190206 
SAMPLE DATE -----> 09/01/1'4 09/01/94 09'/01/94 09/01/94 09/01/94 09/01/94 
DATE EXTRACTED ~.> 09/09/114 09109194 09'/09/94 09/09l94 09/09/94 (,9/09/94 
DATE ANALYZED ---> 09/20/1'4 09/20/94 09'/20/94 09/20l94 09/20/94 09120/94 
MATRIX ----------> Soil Soil SCI; l Soil Soil !ioi l 
UNITS -----------> UG/KG UG/KG UG'/KG UG/KG UG/KG lIG/KG 

CA5 # Parameter CH510 VAL CH510 VAL CHS10 VAL CH510 VAL CHS10 VAL (:H510 VAL 

65-85-0 BenZD i c aci d 
84-74-2 Oi-n-butylphthalate 

111-91-1 bis(2-ChLoroethoxy)methane 
206-44-0 Fluoranthene 
120-83-2 2,4-Dichlorophenol 
92-87-5 Benzidine 

120-82-1 1,2,4-Trichlorobenzene 
129-00-0 pyrene 
91-20-3 Naphthalene 
85-68-7 8utylbenzylphthalate 

106-47-8 4-Chloroaniline 
91-94-1 3,3 1 -Dichlorobenzidine 
87-68-3 Hexachlorobutadiene 
56-55-3 Benzo(a)anthracene 
59-50-7 4-ChLoro-3-methyLphenol 

218-01-9 Chrysene . 

91-57-6 2-Methylnaphthalene 
117-81-7 bis(2-Ethylh,xyl)phthalate (BEHP) 
77-47-4 Hexachlorocyclopentadiene 

117-84-0 Di-n-octyLphthalate 
88-06-2 2,4,6-Trichlorophenol 

205-99-2 Benzo(b)fluoranthene 
95-95-4 2,4,5-Trichlorophenol 

207-08-9 Benzo(k)fluoranthene 
91-56-7 2-Ch loronaphthal,n·, 
50-32-8 Benzo(a)pyrene 
88-74-4 2-Nitroani line 

193-39-5 1 ndeno( 1. 2. 3-cd)pyrene 
131-11-3 Oimethylphthalate 
53-70-3 Oibenzo(a,h)anthracene 

208-96-8 Acenaphthylene 
191-24-2 Benzo(g,h, i )perylene 
103-33-3 Azobenzene ???????n? ???????11? ?n??????? ????11???? ?1171????? ???7111??? 

*** Validation Complete *** 



DATALCP3 CHARLESTON - ~~ONE H Page: 19 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building656 

SW846-SVDA SN!PLE ID -------> 655-S-8004-02 655-5-8005-01 655-S-8005-02 655-S-8006-01 655-S-8007-01 655-S-8008-01 
ORIGINAL ID -----> 6555800402 655S800501 655S800502 655580'0601 6555800701 6555800801 
L.AI!I SAMPLE 10 ~~.> 41411-015 41447-014 41447-015 41447-016 41447-017 41806-024 
ID FROM REPORT --> 090207 090811 090812 090813 090814 101214 
SN!PLE DATE -----> 09/01/94 09/07/94 09/07/94 09/07/94 09/07/94 10/11/94 
DATE EXTRACTED --> 09/09/94 09115194 09/15/94 09{15/94 09/15/94 10/21/94 , 

DAIE ANALYZED ---> 09/20/94 09121/94 09/21/94 09121194 09121/94 10126/94 
MATRIX ----------> Soil Soil SoH Soil Soil Soil 
UNITS -----------> UG/KG UG/KG UG/KG UGIKG UG/KG UG/KG 

CAS # Parameter CHSI0 VAL CHSI0 VAL CHSI0 VAL CHSI0 VAL CHSI0 VAL CHS21 VAL 

62-75-9 N-Nitrosodimethylamine 
606-20-2 2,6-Dinitrotoluene 
108-95-2 Phenol 
99-09-2 3-Nitroaniline 
62-53-3 Anil ine 
83-32-9 Acenaphthene 

111-44-4 bi s(2-Ch loroethyl )I~ther 
51-28-5 2,4-Dinitrophenol 
95-57-8 2-Chlorophenol 

100-02-7 4-Nitrophenol 
541-73-1 1 f3-Dichlorobenzem~ 
132-64-9 Oibentofufan 
106-46-7 1 ,4-Dichlorobenzen'~ 
121-14-2 2,4-0initrotoluene 
100-51-6 Benzyl alcohol 
84-66-2 Oiethylphthalate 
95-50-1 1,2-0 i ch lorobenzenle 

7005-72-3 4 -Ch l orophenyl phen'fl ether 
95-48-7 2-Methylphenol (o-Cresol) 
86-73-7 Fluorene 

108-60-1 2,2 ' ·oxybis(1-Chloropropane) 
100-01-6 4-Nitroaniline 
106-44-5 4-Methylphenol (p-Cresol) 
534-52-' 4,6-0i ni tro-2-meth'flphenol 
62'-64-7 N -Ni troso-di -n-proIPylami ne 
86-30-6 N-Nitrosodiphenylanine 
67-72- I HexachLoroethane 

101-55-3 4-8romophenylphenylether 
98-95-3 Nitrobenzene 

118-74-1 Hexachlorobenzene 
78-59- I Isophorone 
87-86-5 Pentachlorophenol 
88-75-5 2-NitrophenoL 
85-01-8 Phenanthrene 98. J 

105-67-9 2,4-Dimethylphenol 
120-12-7 Anthracene 

*** Validation COllllplete *** 

DATALCP3 CHARLESTON - ~~ONE H Page: 19 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building656 

SW846-SVDA SN!PLE ID -------> 655-S-8004-02 655-5-8005-01 655-S-8005-02 655-S-8006-01 655-S-8007-01 655-S-8008-01 
ORIGINAL ID -----> 6555800402 655S800501 655S800502 655580'0601 6555800701 6555800801 
L.AI!I SAMPLE 10 ~~.> 41411-015 41447-014 41447-015 41447-016 41447-017 41806-024 
ID FROM REPORT --> 090207 090811 090812 090813 090814 101214 
SN!PLE DATE -----> 09/01/94 09/07/94 09/07/94 09/07/94 09/07/94 10/11/94 
DATE EXTRACTED --> 09/09/94 09115194 09/15/94 09{15/94 09/15/94 10/21/94 
DAIE ANALYZED ---> 09/20/94 09121/94 09/21/94 09121194 09121/94 10126/94 
MATRIX ----------> Soil Soil SoH Soil Soil Soil 
UNITS -----------> UG/KG UG/KG UG/KG UGIKG UG/KG UG/KG 

CAS # Parameter CHSI0 VAL CHSI0 VAL CHSI0 VAL CHSI0 VAL CHSI0 VAL CHS21 VAL 

62-75-9 N-Nitrosodimethylamine 
606-20-2 2,6-Dinitrotoluene 
108-95-2 Phenol 
99-09-2 3-Nitroaniline 
62-53-3 Anil ine 
83-32-9 Acenaphthene 

111-44-4 bi s(2-Ch loroethyl )I~ther 
51-28-5 2,4-Dinitrophenol 
95-57-8 2-Chlorophenol 

100-02-7 4-Nitrophenol 
541-73-1 1 f3-Dichlorobenzem~ 
132-64-9 Oibentofufan 
106-46-7 1 ,4-Dichlorobenzen'~ 
121-14-2 2,4-0initrotoluene 
100-51-6 Benzyl alcohol 
84-66-2 Oiethylphthalate 
95-50-1 1,2-0 i ch lorobenzenle 

7005-72-3 4 -Ch l orophenyl phen'fl ether 
95-48-7 2-Methylphenol (o-Cresol) 
86-73-7 Fluorene 

108-60-1 2,2 ' ·oxybis(1-Chloropropane) 
100-01-6 4-Nitroaniline 
106-44-5 4-Methylphenol (p-Cresol) 
534-52-' 4,6-0i ni tro-2-meth'flphenol 
62'-64-7 N -Ni troso-di -n-proIPylami ne 
86-30-6 N-Nitrosodiphenylanine 
67-72- I HexachLoroethane 

101-55-3 4-8romophenylphenylether 
98-95-3 Nitrobenzene 

118-74-1 Hexachlorobenzene 
78-59- I Isophorone 
87-86-5 Pentachlorophenol 
88-75-5 2-NitrophenoL 
85-01-8 Phenanthrene 98. J 

105-67-9 2,4-Dimethylphenol 
120-12-7 Anthracene 

*** Validation COllllplete *** 



OATALCP3 CHARLESTON - ~~ONE H Page: 20 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: '0:48 

Data for Soil in Vicinity of Building656 

sw846-~ ~IPLE ID -------> 655-5-B004-02 655-5-8005-01 65'5-S-B005-02 655-5-B006-0' 655-5-B007-0' 655-S-B008-01 
OIUGINAl ID -----> 6555800402 655580050' 65'55800502 655580060' 655580070' 655580080' 
LAB SAMPLE 10 ---> 4141'-0'5 41447-014 4',447-0'5 41447-016 4'447-0'7 4'806-024 
10 FROM REPORT --> 090207 090811 090812 090813 0908'4 '0'2'4 
~IPLE DATE -----> 09/01/94 09/07/94 09107/94 09107/94 09/07/94 10/11194 
DATE EXTRACTED --> 09/09/94 09/'5/94 09(15/94 09115(94 09(15/94 '0/2,,94 
DATE ANALYZED - --> 09/20/94 09121/94 09121194 09/21/94 09/21/94 '0126/94 
NATRIX ----------> Soil SoH soil Soil Soil Soil 
UlITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 

CA5 # Parameter CH510 VAL CH5'0 VAL CH510 VAL CH510 VAL CHS'O VAL CHS21 VAL 

65-85-0 Benzoic acid I 

84-74-2 o i -n~butylphthalatl~ 
"'-9'-1 bis(2-ChLoroethoxy)methane 
206-44-0 Fluoranthene 170_ J 
'20-83-2 2,4-Dichlorophenol 
92-87-5 Benzidine 

'20-82-' 1,2,4- Tr i ch loroben,zene 
129-00-0 pyrene '60. J 
9'-20-3 Naphthalene 
85-68-7 8utylbenzylphthalate 98. J 

'06-47-8 4-Chloroaniline 
91-94-1 3,3' -Oi chlorobenz idi ne 
87-68-3 Hexachlorobutadiene 
56-55-3 Benzo(alanthracene 91. J 
59-50-7 4-Chloro-3-methylpnenol 

2'8-01-9 Chrysene 100. J 

9' -57-6 2-Methylnaphthalene 
1'7-8'-7 bis(Z-Ethylhexyl)phthalate (BEHP) 1800. 'l50. J 
77-47-4 Hexachlorocyclopentadiene 

1'7-84-0 Oi-n-octylphthalate 
88-06-2 2,4,6-Trichlorophenol 

205-99-2 Benzo(b)fluoranthene '20. J 
95-95-4 2,4,5-Trichlorophenol 

207-08-9 Benzo(k)fluoranthene 
9'·58-7 2-Chloronaphthalene 
50-32-8 Benzo(a)pyrene 
88- 74-4 2-Nitroani line 

193-39-5 Indeno(1,2,3-cd)pyrene 
13'-1'-3 Dimethyl phthalate 
53-70-3 Dibenzo(a,h)anthracene 

208-96-8 Acenaphthylene 
'91-24-2 Benzo(g,h,i)perylene 
'03-33-3 Azobenzene ??11??1??1 11111111?? nn11???? 1??1111111 111111??11 1'1??111111 

--- -- '----

*** Validation Complete *** 

OATALCP3 CHARLESTON - ~~ONE H Page: 20 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: '0:48 

Data for Soil in Vicinity of Building656 

sw846-~ ~IPLE ID -------> 655-5-B004-02 655-5-8005-01 65'5-S-B005-02 655-5-B006-0' 655-5-B007-0' 655-S-B008-01 
OIUGINAl ID -----> 6555800402 655580050' 65'55800502 655580060' 655580070' 655580080' 
LAB SAMPLE 10 ---> 4141'-0'5 41447-014 4',447-0'5 41447-016 4'447-0'7 4'806-024 
10 FROM REPORT --> 090207 090811 090812 090813 0908'4 '0'2'4 
~IPLE DATE -----> 09/01/94 09/07/94 09107/94 09107/94 09/07/94 10/11194 
DATE EXTRACTED --> 09/09/94 09/'5/94 09(15/94 09115(94 09(15/94 '0/2,,94 
DATE ANALYZED - --> 09/20/94 09121/94 09121194 09/21/94 09/21/94 '0126/94 
NATRIX ----------> Soil SoH soil Soil Soil Soil 
UlITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 

CA5 # Parameter CH510 VAL CH5'0 VAL CH510 VAL CH5'0 VAL CHS'O VAL CHS21 VAL 

65-85-0 Benzoic acid 
84-74-2 o i -n~butylphthalatl~ 

"'-9'-1 bis(2-ChLoroethoxy)methane 
206-44-0 Fluoranthene 170_ J 
'20-83-2 2,4-Dichlorophenol 
92-87-5 Benzidine 

'20-82-' 1,2,4- Tr i ch loroben,zene 
129-00-0 pyrene '60. J 
9'-20-3 Naphthalene 
85-68-7 8utylbenzylphthalate 98. J 

'06-47-8 4-Chloroaniline 
91-94-1 3,3' -Oi chlorobenz idi ne 
87-68-3 Hexachlorobutadiene 
56-55-3 Benzo(alanthracene 91. J 
59-50-7 4-Chloro-3-methylpnenol 

2'8-01-9 Chrysene 100. J 

9' -57-6 2-Methylnaphthalene 
1'7-8'-7 bis(Z-Ethylhexyl)phthalate (BEHP) 1800. 'l50. J 
77-47-4 Hexachlorocyclopentadiene 

1'7-84-0 Oi-n-octylphthalate 
88-06-2 2,4,6-Trichlorophenol 

205-99-2 Benzo(b)fluoranthene '20. J 
95-95-4 2,4,5-Trichlorophenol 

207-08-9 Benzo(k)fluoranthene 
9'·58-7 2-Chloronaphthalene 
50-32-8 Benzo(a)pyrene 
88- 74-4 2-Nitroani line 

193-39-5 Indeno(1,2,3-cd)pyrene 
13'-1'-3 Dimethyl phthalate 
53-70-3 Dibenzo(a,h)anthracene 

208-96-8 Acenaphthylene 
'91-24-2 Benzo(g,h,i)perylene 
'03-33-3 Azobenzene ??1??????? 11111111?? nn1???11 1111111111 111111??11 1'11111??11 

*** Validation Complete *** 



DATALCP3 CHARLESTON - l~ONE H Page: 21 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building656 

5\1846-SVIIo\ SAlI'LE to -------, GDH-S-BD06-01 GOH-S-B006-02 GOI~-S-B053-01 GDH-S-B053-02 GOH-S-B055-01 GDH-S-B056-01 
OIIIIGtllAl. to -----, GDHSBOO,501 GOHSB00602 GDHSB05301 GOHSB05302 GDHSB05501 GDHSB05601 
lAIl SAMPLE ID ~~.> 41665-030 41665-031 41'760-025 41760-026 41760-029 41779-006 
to FROM REPORT --, 092816 092817 1010710 100711 100714 100807 
SAlI'LE DATE -----, 09/27/94 09/27/94 10l06/94 10/06/94 10/06/94 10/07194 
DAlE EXTRACTED --, 10/05/94 10/05/94 10l17/94 10/17/94 10/17/94 10/17/94 
DAlE ANALYZED ---, 10/07194 10/07194 10121/94 10/19/94 10/21/94 10121194 
MAJRIX ----_.----> Soil SoH SoH Soil Soil Soil 
UllIITS -----------, UG/KG UG1KG UGIKG UG/KG UG/KG UG/KG I 

CAS # Parameter CHS15 VAL CHS15 VAL CHS19 VAL CHS19 VAL CHS19 VAL CHS19 VAL 

62-75-9 M-N i trosodimethyl amine 
606-20-2 2,6-0initrotoluene 
108-95-2 Phenol 
99-09-2 3-Nitroaniline 
62-53-3 Anil jne 
83-32-9 Acenaphthene 130_ J 

111-44-4 bi s( 2-Ch loroethyl )t~ther 
51-28-5 2,4-0initrophenol 
95-57-8 2-Chlorophenol 

100-02-7 4-Nftrophenol , 

541-73-1 1,3-0; chlorobenzem! 
132-64-9 Oibenzofuran 
106-46-7 1 ,4-Dichlorobenzenl~ 
121-14-2 2,4-Dinitrotoluene 
100-51-6 Benzyl alcohol 
84-66-2 DiethyLphthaLate 
95-50-1 1,2-0 i ch lorobenzem~~ 

7005-n-3 4 -Ch l orophenyl phen'fl ether 
95-48-7 2-MethylphenoL (a-Cresol) 
86-73-7 Fluorene 100_ J 

108-60-1 2,2'·oxybis(1-Chloropropane) 
100-01-6 4-tHtroaniline 
106-44-5 4-Methylphenol (p-ICresol) 
534-52-1 4,6-0ini tro-2-meth'ylphenol 
621-64-7 N-Ni troso-di -n-prolPyl ami ne 
86-30-6 N-Nitrosodiphenyl~nine 
67-72-1 Hexachloroethane 

101-55-3 4-Bromophenylphenylether 
98-95-3 Nitrobenzene 

118-74-1 Hexachlorobenzene 
78-59- I Isophorone 
87-86-5 Pentachlorophenol 
88-75-5 2-Nitrophenol 
85-01-8 Phenanth rene 800. 

105-67-9 2,4-Dimethylphenol 
120-12-7 Anthracene 220_ J 

*** Validation Complete *** 

DATALCP3 CHARLESTON - l~ONE H Page: 21 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building656 

5\1846-SVIIo\ SAlI'LE to -------, GDH-S-BD06-01 GOH-S-B006-02 GOI~-S-B053-01 GDH-S-B053-02 GOH-S-B055-01 GDH-S-B056-01 
OIIIIGtllAl. to -----, GDHSBOO,501 GOHSB00602 GDHSB05301 GOHSB05302 GDHSB05501 GDHSB05601 
lAIl SAMPLE ID ~~.> 41665-030 41665-031 41'760-025 41760-026 41760-029 41779-006 
to FROM REPORT --, 092816 092817 1010710 100711 100714 100807 
SAlI'LE DATE -----, 09/27/94 09/27/94 10l06/94 10/06/94 10/06/94 10/07194 
DAlE EXTRACTED --, 10/05/94 10/05/94 10l17/94 10/17/94 10/17/94 10/17/94 
DAlE ANALYZED ---, 10/07194 10/07194 10121/94 10/19/94 10/21/94 10121194 
MAJRIX ----_.----> Soil SoH SoH Soil Soil Soil 
UllIITS -----------, UG/KG UG1KG UGIKG UG/KG UG/KG UG/KG 

CAS # Parameter CHS15 VAL CHS15 VAL CHS19 VAL CHS19 VAL CHS19 VAL CHS19 VAL 

62-75-9 M-N i trosodimethyl amine 
606-20-2 2,6-0initrotoluene 
108-95-2 Phenol 
99-09-2 3-Nitroaniline 
62-53-3 Anil jne 
83-32-9 Acenaphthene 130_ J 

111-44-4 bi s( 2-Ch loroethyl )t~ther 
51-28-5 2,4-0initrophenol 
95-57-8 2-Chlorophenol 

100-02-7 4-Nftrophenol 
541-73-1 1,3-0; chlorobenzem! 
132-64-9 Oibenzofuran 
106-46-7 1 ,4-Dichlorobenzenl~ 
121-14-2 2,4-Dinitrotoluene 
100-51-6 Benzyl alcohol 
84-66-2 DiethyLphthaLate 
95-50-1 1,2-0 i ch lorobenzem~~ 

7005-n-3 4 -Ch l orophenyl phen'fl ether 
95-48-7 2-MethylphenoL (a-Cresol) 
86-73-7 Fluorene 100_ J 

108-60-1 2,2'·oxybis(1-Chloropropane) 
100-01-6 4-tHtroaniline 
106-44-5 4-Methylphenol (p-ICresol) 
534-52-1 4,6-0ini tro-2-meth'ylphenol 
621-64-7 N-Ni troso-di -n-prolPyl ami ne 
86-30-6 N-Nitrosodiphenyl~nine 
67-72-1 Hexachloroethane 

101-55-3 4-Bromophenylphenylether 
98-95-3 Nitrobenzene 

118-74-1 Hexachlorobenzene 
78-59- I Isophorone 
87-86-5 Pentachlorophenol 
88-75-5 2-Nitrophenol 
85-01-8 Phenanth rene 800. 

105-67-9 2,4-Dimethylphenol 
120-12-7 Anthracene 220_ J 

*** Validation Complete *** 



--
DATALCP3 CHARLESTON - :WNE H Page: 22 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

SW846-SVDA SAMPLE ID -------, GDH-S-i:006-01 GDH-S-B006-02 GIl'H-S-8053-01 GOH-S"B053-02 GDH-S-B055-01 (;DH-S-BD56-01 
ORIGIIAL 10 -----> GDHSBOtl601 GDHSB00602 GIl'HSB05301 GOHSBIl5302 GDHSB05501 t:DHSB05601 
LAB SAMPLE ID ---> 41665-(130 41665-031 41760-025 41760··026 41760-029 '.1779-006 
ID FROM REPORT --> 092816 092817 1(10710 10071'1 100714 '100807 
SAMPLE DATE -----> 09/27/1'4 09/27/94 1(1106/94 10/06/94 10/06/94 '10/07/94 
DATE EXTRACTED --> 10/05/1'4 10/05/94 1(1/17/94 10/17l94 10/17/94 '10/17/94 
DATE ANALYZED ---, 10/07/1'4 10/07/94 1CI/21/94 10/19l94 10/21/94 '10121/94 
MATR1X ----------> Soil Soil Sed l Soil Soil lio; l 
UNITS -----------> UG/KG UG/KG U(i/KG UG/KG UG/KG lJG/KG 

CAS # Parameter CHS15 VAL CHS15 VAL CtlS19 VAt CHS19 VAL CHS19 VAL CHS19 VAL 

65-85-0 Benzoic acid 
84-74-2 Di-n-butylphthalate 

111-91-1 bis(2-Chloroethoxy)methane 
206-44-0 Fluoranthene 1300_ 
120-83-2 2,4-Dichlorophenol 
92-87-5 Benzidine 

120-82-1 1,2,4-Trichtorobenzene 
129-00-0 Pyrene 1200_ 
91-20-3 Naphthalene 
85-68-7 Butylbenzylphthalate 

106-47-8 4-Chloroaniline 
91-94-1 3,3 1 -Dichlorobenzidine 
87-68-3 Hexachlorobutadiene 
56-55-3 Benzo(a )anthracene' 880_ I 

59-50-7 4-Chloro-3-methyl~henol 
218-01-9 Chrysene 830_ 
91-57-6 2-Methylnaphtha lene 

117-81-7 bis(2-Ethylhexyllpnthalate (BEHPl 99. J 94. J 
77-47-4 Hexach l orocyc l operlt adi ene 

117-84-0 Di-n-octylphthalate 
88-06-2 2,4,6- T ri ch lorophenol 

205-99-2 Benzo(b)f luoranthe'ne 710_ 
95-95-4 2,4,5- Tr i ch lorophe!nol 

207-08-9 Benzo(k)f luoranthe!ne 790_ 
91-58-7 2-Chloronaphthalene 
50-32-8 BenlO(a)pyrene 860. 
88-74-4 2-Nitroaniline 

193-39-5 Indeno( I, 2, 3-cdlp)'rene 400_ J 
131-11-3 Dimethylphthalate 
53-70-3 D ;benzo(a, h)anthrelcene 190_ J 

208-96-8 Acenaphthylene 
191-24-2 Benlo(g,h, i )perytE~ne 400_ J 
103-33-3 Azobenzene ???????'??? ?????????? ??'???????? ?????????? ?????????? ?????????? 

-

*** Validation Complete *** 

DATALCP3 CHARLESTON - :WNE H Page: 22 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

SW846-SVDA SAMPLE ID -------, GDH-S-i:006-01 GDH-S-B006-02 GIl'H-S-8053-01 GOH-S"B053-02 GDH-S-B055-01 (;DH-S-BD56-01 
ORIGIIAL 10 -----> GDHSBOtl601 GDHSB00602 GIl'HSB05301 GOHSBIl5302 GDHSB05501 IiDHSB05601 
LAB SAMPLE ID ---> 41665-(130 41665-031 41760-025 41760··026 41760-029 '.1779-006 
ID FROM REPORT --> 092816 092817 1 CI071 0 10071'1 100714 '100807 
SAMPLE DATE -----> 09/27/1'4 09/27/94 1(1106/94 10/06/94 10/06/94 '10/07/94 
DATE EXTRACTED --> 10/05/1'4 10/05/94 1(1/17/94 10/17l94 10/17/94 '10/17/94 
DATE ANALYZED ---, 10/07/1'4 10/07/94 1CI/21/94 10/19l94 10/21/94 '10121/94 
MATR1X ----------> Soil Soil Sed l Soil Soil lio; l 
UNITS -----------> UG/KG UG/KG U(i/KG UG/KG UG/KG lJG/KG 

CAS # Parameter CHS15 VAL CHS15 VAL CtlS19 VAt CHS19 VAL CHS19 VAL CHS19 VAL 

65-85-0 Benzoic acid 
84-74-2 Di-n-butylphthalate 

111-91-1 bis(2-Chloroethoxy)methane 
206-44-0 Fluoranthene 1300_ 
120-83-2 2,4-Dichlorophenol 
92-87-5 Benzidine 

120-82-1 1,2,4-Trichtorobenzene 
129-00-0 Pyrene 1200_ 
91-20-3 Naphthalene 
85-68-7 Butylbenzylphthalate 

106-47-8 4-Chloroaniline 
91-94-1 3,3 1 -Dichlorobenzidine 
87-68-3 Hexachlorobutadiene 
56-55-3 Benzo(a )anthracene' 880_ 
59-50-7 4-Chloro-3-methyl~henol 

218-01-9 Chrysene 830_ 
91 -57-6 2-Methylnaphtha lene 

117-81-7 bis(2-Ethylhexyllpnthalate (BEHPl 99. J 94. J 
77-47-4 Hexach l orocyc l operlt adi ene 

117-84-0 Di-n-octylphthalate 
88-06-2 2,4,6- T ri ch lorophenol 

205-99-2 Benzo(b)f luoranthe'ne 710_ 
95-95-4 2,4,5- Tr i ch lorophe!nol 

207-08-9 Benzo(k)f luoranthe!ne 790_ 
91-58-7 2-Chloronapnthalene 
50-32-8 BenlO(a)pyrene 860. 
88-74-4 2-Nitroaniline 

193-39-5 Indeno( I, 2, 3-cdlp)'rene 400_ J 
131-11-3 Dimethylphthalate 
53-70-3 D ;benzo(a, h)anthrelcene 190_ J 

208-96-8 Acenaphthylene 
191-24-2 Benzo(g,h, i )perytE~ne 400_ J 
103-33-3 Azobenzene ???????'??? ?????????? ??'?????1?? ?????????? ?????????? ?????????? 

*** Validation Complete *** 



OATALCP3 CHARLESTON - :mNE H Page: 23 • 

08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

SIiM6-SWA ~~LE 10 -------> GOH-S-B056-02 GOH-S-B057-01 GOH-S-B058-01 GOH-S-B058-02 GOH-S-B059-01 G;OH-S-B061-01 
ORIGINAL 10 -----> GDHSB05602 GOHSB05701 GDHSB05801 GOHSB(15802 GOHSB05901 GDHSB06101 
~B ~LE 10 ---> 41779-007 41780-008 41779-008 41779-009 41780-003 4,1779-010 
10 FROM REPORT --> 100808 100814 100809 100810 100812 100811 
~~LE DATE -----> 10/07/94 10/07/94 10/07194 10/07/94 10/07/94 10/07/94 
DATE EXTRACTED • ~> 10/17/94 10/19/94 10/17/94 10/17/94 10119/94 10/17/94 
DATE ANAL TZEO - --> 10121194 10124/94 10/21/94 10121194 10/24/94 10/21/94 
MATRIX ----------> soil Soil So'; 1 soil Soil Soil 
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG LIG/KG 

CAS # Parameter CHS19 VAL CHS20 VAL CHS19 VAL CHS19 VAL CHS20 VAL [:HSI9 VAL 

62-75-9 N ~Ni trosodimethytalmi ne 
606-20-2 2,6-0initrotoluene 
108-95-2 Phenol 
99-09-2 3-Nitroani 1 fne 
62-53-3 Anil ine 
83-32-9 Acenaphthene 

111-44-4 bis(Z-Chloroethyl)ether 
51-28-5 2,4-DinitrophenoL 
95-57-8 2-Chlorophenol 

100-02-7 4-Nitrophenol 
541-73-1 1,3-Dichlorobenzene 
132-64-9 Ofbenzofuran 
106-46-7 1,4-Dichlorobenzene 
121-14-2 2,4-0initrotoluene 
100-51-6 Benzyl alcohol 
84-66-2 Oiethylphthalate 
95-50-1 1, 2-Dichlorobenzene 

7005-72-3 4-Chlorophenylphenylether 
95-48-7 2-Methylphenol (o-Cresol) 
86-73-7 Fluorene 

108-60-1 2,2'-oxybis(1-Chloropropane) 
100-01-6 4-Nitroaniline 
106-44-5 4-Methylphenol (p-Cresol) 
534-52-1 4,6-Dinitro-2-methyLphenol 
621-64-7 N-Nitroso-di-n-propylamine 
66-30-6 N-Nitrosodiphenylamine 
67-72-1 Hexachloroethane 

101-55-3 4-Bromophenylphenylether 
98-95-3 Ni t robenzene 

118-74-1 Hexachlorobenzene 
78-59-1 Isophorone 
87-66-5 Pentachlorophenol 
88-75-5 2-Nitrophenol 
85-01-8 Phenanthrene 

105-67-9 2,4-0imethylphenol 
120-12-7 Anthracene 

*** Validation Complete *** 

OATALCP3 CHARLESTON - :~ONE H Page: 23 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

SIiM6-SWA ~~LE 10 -------> GOH-S-B056-02 GOH-S-B057-01 GOH-S-B058-01 GOH-S-B058-02 GOH-S-B059-01 G;OH-S-B061 -01 
ORIGINAL 10 -----> GDHSB05602 GOHSB05701 GDHSB05801 GOHSB(15802 GOHSB05901 GDHSB06101 
~B ~LE 10 ---> 41779-007 41780-008 41779-008 41779-009 41780-003 4,1779-010 
10 FROM REPORT --> 100808 100814 100809 100810 100812 100811 
~~LE DATE -----> 10/07/94 10/07/94 10/07194 10/07/94 10/07/94 10/07/94 
DATE EXTRACTED • ~> 10/17/94 10/19/94 10/17/94 10/17/94 10119/94 10/17/94 
DATE ANAL TZEO - --> 10/21194 10124/94 10/21/94 10121194 10/24/94 10/21/94 
MATRIX ----------> soil Soil So'; 1 soil Soil Soil 
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG LIG/KG 

CAS # Parameter CHS19 VAL CHS20 VAL CHS19 VAL CHS19 VAL CHS20 VAL [:HS19 VAL 

62-75-9 N ~Ni trosodimethytalmi ne 
606-20-2 2,6-0initrotoluene 
108-95-2 Phenol 
99-09-2 3-Nitroani 1 fne 
62-53-3 Anil ine 
83-32-9 Acenaphthene 

111-44-4 bis(Z-Chloroethyl)ether 
51-28-5 2,4-DinitrophenoL 
95-57-8 2-Chlorophenol 

100-02-7 4-Nitrophenol 
541-73-1 1,3-Dichlorobenzene 
132-64-9 Ofbenzofuran 
106-46-7 1,4-Dichlorobenzene 
121-14-2 2,4-0initrotoluene 
100-51 -6 Benzyl alcohol 
84-66-2 Oiethylphthalate 
95-50-1 1, 2-Dichlorobenzene 

7005-72-3 4-Chlorophenylphenylether 
95-48-7 2-Methylphenol (o-Cresol) 
86-73-7 Fluorene 

108-60-1 2,2'-oxybis(1-Chloropropane) 
100-01-6 4-Nitroaniline 
106-44-5 4-Methylphenol (p-Cresol) 
534-52-1 4,6-Dinitro-2-methyLphenol 
621 -64-7 N-Nitroso-di-n-propylamine 
66-30-6 N-Nitrosodiphenylamine 
67-72-1 Hexachloroethane 

101-55-3 4-Bromophenylphenylether 
98-95-3 Ni t robenzene 

118-74-' Hexachlorobenzene 
78-59- 1 Isophorone 
87-66-5 Pentachlorophenol 
88-75-5 2-Nitrophenol 
85-01-8 Phenanthrene 

105-67-9 2,4-0imethylphenol 
120-12-7 Anthracene 

*** Validation Complete *** 



OATALCP3 CHARLESTON - ZONE H Page: 24 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

SU846-SWA ~MPLE ID -------> GOH-S-8,056-02 GDH-S-B057-01 GDH-S-B058-01 GDH-S·B058-02 GDH-S-B059-01 GOH-S-B061-01 
ORIGINAL 10 -----> GOHSB05602 GDHSB05701 GDHSB05801 GDHSB05802 GOHS805901 GOHSa06101 
LAB ~LE ID ---> 41779-007 41780-008 41779-008 41779·,009 41780-003 4,1779-010 
10 FROI REPORT --> 100808 100814 100809 100810 100812 100811 
SAMPLE DATE -----> 10/07/1'4 10/07/94 10/07/94 10/07/94 10/07/94 10/07/94 
DATE EXTRACTED --> 10/17/1'4 10/19/94 10'17194 10/17/94 10/19/94 10/17/94 
DATE ANALTZED ---> 10/21/1'4 10124/94 10/21/94 10121/94 10/24/94 10121/94 
MATRIX ----------> Soil Soil Sell l Soil Soil !;ol l 
UNITS -----------> UG/KG UG/KG UG'/KG UG/KG UG/KG lIG/KG 

CAS # Parameter CHS19 VAL CHS20 VAL CHS19 VAL CHS19 VAL CHS20 VAL C:HS19 VAL 

65-85-0 Benzoic acid 
I 84-74-2 Oi-n-butylphthalate I 

111-91-1 bis(2-Chloroethoxy)methane 
206-44-0 Fluoranthene 
120-83-2 2,4-DichlorophenoL 
92-87-5 Benzidine 

120-82-1 1,2,4-Trichlorobenzene 
I 129-00-0 pyrene 

91-20-3 Naphthalene 
85-68-7 Butylbenzylphthalate 

106-47-8 4-ChloroaniLine 
91-94- I 3,3'-Dichlorobenz;dine 
87-68-3 Hexachlorobutadiene 
56-55-3 Benzo(a)anthracene 
59-50-7 4-Chloro-3-methylphenol 

218-01 -9 Chrysene 
91-57-6 2-Methylnaphthelene 

117-81-7 bis(2-Ethylhexyl)phthalate (BEHP) 290. J 
77-47-4 HexachLorocyclopentadiene 

117-84-0 Di-n-octylphthaLate 
88-06-2 2,4,6- Tr ; ch lorophenol 

205-99-2 Benzo(b)f luoranthe'ne 
95-95-4 2,4,5- Tri ch lorophenol 

207-08-9 Benzo(k)fluoranthene 
91 -58-7 2-Ch loronaphtha ler,. 
50-32-8 BenZo(a)pyrene 
88-74-4 2-Nitroani line 

193-39-5 Indeno(1,2,3-cd)pyrene 
131-11-3 Dimethylphthalate 
53-70-3 0; benzo(a,h )anthralcene 

208-96-8 Acenaphthylene 
191-24-2 Benzo(g,h, i )peryte~ne 
103-33-3 Azobenzene ????11n?? 1111??1111 11n1????1 1??11??1?? 11???????? 11??111111 

*** Validation Complete *** 

OATALCP3 CHARLESTON - :~ONE H Page: 24 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

SU846-SWA ~MPLE ID -------> GOH-S-8,056-02 GDH-S-B057-01 GDH-S-B058-01 GDH-S·B058-02 GDH-S-B059-01 GOH-S-B061-01 
ORIGINAL 10 -----> GOHSB05602 GDHSB05701 GDHSB05801 GDHSB05802 GOHS805901 GOHSa06101 
LAB ~LE ID ---> 41779-007 41780-008 41779-008 41779·,009 41780-003 4,1779-010 
10 FROI REPORT --> 100808 100814 100809 100810 100812 100811 
SAMPLE DATE -----> 10/07/1'4 10/07/94 10/07/94 10/07/94 10/07/94 10/07/94 
DATE EXTRACTED --> 10/17/1'4 10/19/94 10'17194 10/17/94 10/19/94 10/17/94 
DATE ANALTZED ---> 10/21/1'4 10124/94 10/21/94 10121/94 10/24/94 10121/94 
MATRIX ----------> Soil Soil SCI; l Soil Soil !;ol l 
UNITS -----------> UG/KG UG/KG UG'/KG UG/KG UG/KG lIG/KG 

CAS # Parameter CHS19 VAL CHS20 VAL CHS19 VAL CHS19 VAL CHS20 VAL C:HS19 VAL 

65-85-0 Benzoic acid 
84-74-2 Oi-n-butylphthalate 

111-91-1 bis(2-Chloroethoxy)methane 
206-44-0 Fluoranthene 
120-83-2 2,4-DichlorophenoL 
92-87-5 Benzidine 

120-82-1 1,2,4-Trichlorobenzene 
129-00-0 pyrene 
91-20-3 Naphthalene 
85-68-7 Butylbenzylphthalate 

106-47-8 4-ChloroaniLine 
91-94- I 3,3'-Dichlorobenz;dine 
87-68-3 Hexachlorobutadiene 
56-55-3 Benzo(a)anthracene 
59-50-7 4-Chloro-3-methylphenol 

218-01 -9 Chrysene 
91-57-6 2-Methylnaphthelene 

117-81-7 bis(2-Ethylhexyl)phthalate (BEHP) 290. J 
77-47-4 HexachLorocyclopentadiene 

117-84-0 Di-n-octylphthaLate 
88-06-2 2,4,6- Tr ; ch lorophenol 

205-99-2 Benzo(b)f luoranthe'ne 
95-95-4 2,4,5- Tri ch lorophenol 

207-08-9 Benzo(k)fluoranthene 
91 -58-7 2-Ch loronaphtha ler,. 
50-32-8 BenZo(a)pyrene 
88-74-4 2-Nitroani line 

193-39-5 Indeno(1,2,3-cd)pyrene 
131-11-3 Dimethylphthalate 
53-70-3 0; benzo(a,h )anthralcene 

208-96-8 Acenaphthylene 
191-24-2 Benzo(g,h, i )peryte~ne 
103-33-3 Azobenzene ????11n11 1111??1111 11n1????? 1??11??1?? 1111111111 1111111111 

*** Validation Complete *** 



OATALCP3 CHARLESTON - :mNE H Page: 25 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

SWII46-SWA ~~LE 10 -------> GOH-S-B078-01 OOH-S-B078-02 GOH-S-B091-01 SGC-S'B009-01 
ORIGINAL ID -----> GDHSB07'80 1 OOHSB07802 GDHSB09101 SGCSBOO901 
~B SAMPLE ID ---> 25250.6 25251.4 42430-007 41821 .. 011 
ID FROM REPORT --> 102208 102209 GDHSB09101 1 0130~; 
~~LE DATE -----> 10/21/9'4 10/21/94 11/30/94 10/12/94 
DATE EXTRACTED --> 11/01/9'4 11/01/94 12107194 10/21/94 
DATE AKALYZED ---> 11/15/9'4 11/14/94 12108194 10/27/94 
MATRIX .~~~ •• ~- •• > Soil Soil SO-1 l Soil 
UNITS ----_.-----> UG/KG UG/KG UG/KG UG/KG 

CAS # Parameter CHS23 VAL CHS23 VAL CHS27 VAL CHS21 VAL 

62-75-9 N-N; trosodimethylalmi ne 1111111111 171??11111 
606-20-2 2,6-Dinitrotoluene 
108-95-2 Phenol 
99'09-2 3-Nitroani line 
62-53-3 Aniline ?1111111'11 1717111111 
83-32-9 Acenaphthene '140. J 

111'44-4 bis(2-Chloroethyl)ether 
51-28-5 2,4-Dinitrophenol 
95-57-8 Z-Chlorophenol 

100'02-7 4-Nitrophenol 
! 541'73-1 1,3-0ichlorobenzene 

132-64-9 Dibenzofuran ;~1 o. J 
106'46-7 1,4-Dichlorobenzene 
121-14-2 2,4-Dinitrotoluene 
100-51'6 Benzyl alcohol 1711117'1'11 ???1711??1 
84-66-2 Oiethylphthalate 
95-50-1 1, 2-Dichlorobenzene 

7005'72'3 4'Chlorophenylphenylether 
95-48-7 2-Methylphenol (o-Cresol) 
86-73-7 Fluorene 1\60. 

108-60-1 2,2 ' -oxybis(1-Chloropropane) 
100-01-6 4-~itroanil ine 
106-44-5 4-Methylphenol (p-Cresol) 
534-52-1 4,6-Dinitro-2-methylphenol 
621-64-7 N-Nitroso-di-n-propylamine 
86-30-6 N-Nitrosodiphenylamine 
67-72-1 Hexachloroethane 

101-55-3 4-Bromophenylphenylether 
98-95-3 Nitrobenzene 

118-74-1 Hexachlorobenzene 
78-59-1 Isophorone 
87-86-5 Pentachlorophenol 
88-75-5 2-Nitrophenol 
85-01-8 Phenanthrene 4200. 

105-67-9 2,4-Dimethylphenol 
120-12-7 Anthracene 1800. 

*** Validation Complete *** 

OATALCP3 CHARLESTON - ~?;ONE H Page: 25 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

SWII46-SWA ~~LE 10 -------> GOH-S-B078-01 OOH-S-B078-02 GOH-S-B091-01 SGC-S'B009-01 
ORIGINAL ID -----> GDHSB07'80 1 OOHSB07802 GDHSB09101 SGCSBOO901 
~B SAMPLE ID ---> 25250.6 25251.4 42430-007 41821 .. 011 
ID FROM REPORT --> 102208 102209 GDHSB09101 1 0130~; 
~~LE DATE -----> 10/21/9'4 10/21/94 11/30/94 10/12/94 
DATE EXTRACTED --> 11/01/9'4 11/01/94 12107194 10/21/94 
DATE AKALYZED ---> 11/15/9'4 11/14/94 12108194 10/27/94 
MATRIX .~~~ •• ~- •• > Soil Soil SO-1 l Soil 
UNITS ----_.-----> UG/KG UG/KG UG/KG UG/KG 

CAS # Parameter CHS23 VAL CHS23 VAL CHS27 VAL CHS21 VAL 

62-75-9 N-N; trosodimethylalmi ne 1111111111 171??11111 
606-20-2 2,6-Dinitrotoluene 
108-95-2 Phenol 
99'09-2 3-Nitroani line 
62-53-3 Aniline ?1111111'11 1717111111 
83-32-9 Acenaphthene '140. J 

111'44-4 bis(2-Chloroethyl)ether 
51-28-5 2,4-Dinitrophenol 
95-57-8 Z-Chlorophenol 

100'02-7 4-Nitrophenol 
541'73-1 1,3-0ichlorobenzene 
132-64-9 Dibenzofuran ;~1 o. J 
106'46-7 1,4-Dichlorobenzene 
121-14-2 2,4-Dinitrotoluene 
100-51'6 Benzyl alcohol 1711117'1'11 ???1711??1 
84-66-2 Oiethylphthalate 
95-50-1 1, 2-Dichlorobenzene 

7005'72'3 4'Chlorophenylphenylether 
95-48-7 2-Methylphenol (o-Cresol) 
86-73-7 Fluorene 1\60. 

108-60-1 2,2 ' -oxybis(1-Chloropropane) 
100-01-6 4·~itroanil ine 
106-44-5 4-Methylphenol (p-Cresol) 
534-52-1 4,6-Dinitro-2-methylphenol 
621-64-7 N-Nitroso-di·n·propylamine 
86-30-6 N-Nitrosodiphenylamine 
67-72-1 Hexachloroethane 

101-55-3 4-Bromophenylphenylether 
98-95-3 Nitrobenzene 

118-74-1 Hexachlorobenzene 
78-59-1 Isophorone 
87-86-5 Pentachlorophenol 
88-75-5 2·Nitrophenol 
85-01-8 Phenanthrene 4200. 

105-67-9 2,4-Dimethylphenol 
120-12-7 Anthracene 1800. 

*** Validation Complete *** 



DATALCP3 CHARLESTON - l~ONE H Page: 26 
I 08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

SII846-SWA SN.,lE 10 -------, GDH-S-B078-01 GDH-S-B078-02 GDH-S-B091-01 SGC-S-B009-01 
I ORIGINAL 10 -----, GDHSB07801 GOHSB07802 GDHSB09101 SGCSBCI0901 

LAlI- SAMPLE ID ~ ~-> 25250.6 25251.4 42430-007 41821·011 ! 

10 FROM REPORT --, 102208 102209 GOHSB09101 10Il0!; 
SN.,LE DATE -----, 10/21/94 10/21/94 11130/94 10/121'94 
DArE EXTRACTED --, 11/01/94 11/01/94 12107{94 10/21/94 
DAle AllALYZED ---, 11/15/94 11/14/94 12108/94 101271'94 

I 

MA'fRJX ----------> Soil Soil soil SoH 
UlITS -----------, UG/KG UG/KG UG/KG UG/KG 

CAS # Parameter CHS23 VAL CHS23 VAL CHS27 VAL CH521 VAL 

65-85-0 Benzoic acid 1111111111 11171111?1 
84-74-2 o i -n-butylphthalat .• 

111-91-1 bis(2-Chloroethoxy)methane 
206-44-0 Fluoranthene 4~!OO. 
120-B3-2 2,4-DichlorophenoL 
92-87-5 Benzidine 1????????? 11111111?? 

120-B2-1 ',2,4-Trichlorobenzene 

I 
129-00-0 Pyrene 5;100. J 
91-20-3 Naphthalene 
85-68-7 Butylbenzylphthalate 

106-47-8 4-ChLoroan; L tne 
91-94-1 3,3 1 -Dichlorobenzidine 
87-68-3 HexachlorObutadiene 
56-55-3 Benzo(a)anthracene 3'500. J ! 

59-50-7 4-Chloro-3-methylphenol 
218-01-9 Chrysene 2'100. J 
91-57-6 2-Methylnaphthalene 

117-81-7 bls(2-Ethylhexyl)phthalate (BEHP) 210. J 
n-47-4 HexachLorocyclopentadiene 

117-84-0 Oi-n-octylphthalate 200. J 
88-06-2 2,4,6-Trichlorophenol 

205-99-2 Senzo(b)fluoranthene 2100. J 
95-95-4 2,4,5-Trichlorophenol 

207-08-9 Benzo(k)fluorantnene li~OO. J 
91-58-7 2-Chloronaphthalene 
50-32-8 Benzo(a)pyrene 2·400. J 
88-74-4 2-Nitroani line 

193-39-5 Indeno(1,2,3-cd)pyrene 1100. J 
131-11-3 Dimethylphthalate 
53-70-3 Dibenzo(a,h)anthracene 520. J 

208-96-8 Acenaphthylene 440. 
191-24-2 Benzo(g,h,i)perylene 960. J 
103-33-3 Azobenzene 111111??11 1111111111 11':'1111111 1111111111 

*** Validation Complete *** 

DATALCP3 CHARLESTON - ~~ONE H Page: 26 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

SII846-SWA SN.,lE 10 -------, GDH-S-B078-01 GDH-S-B078-02 GDH-S-B091-01 SGC-S-B009-01 
ORIGINAL 10 -----, GDHSB07801 GOHSB07802 GDHSB09101 SGCSBCI0901 
LAlI- SAMPLE ID ~ ~-> 25250.6 25251.4 42430-007 41821·011 
10 FROM REPORT --, 102208 102209 GOHSB09101 10Il0!; 
SN.,LE DATE -----, 10/21/94 10/21/94 11130/94 10/121'94 
DArE EXTRACTED --, 11/01/94 11/01/94 12107{94 10/21/94 
DAle AllALYZEO ---, 11/15/94 11/14/94 12108/94 101271'94 
MA'fRJX ----------> Soil Soil soil SoH 
UlITS -----------, UG/KG UG/KG UG/KG UG/KG 

CAS # Parameter CHS23 VAL CHS23 VAL CHS27 VAL CH521 VAL 

65-85-0 Benzoic acid 1111111111 11171111?1 
84-74-2 o i -n-butylphthalat .• 

111-91-1 bis(2-Chloroethoxy)methane 
206-44-0 Fluoranthene 4~!OO. 
120-B3-2 2,4-DichlorophenoL 
92-87-5 Benzidine 1????????? 11111111?? 

120-B2-1 ',2,4-Trichlorobenzene 
129-00-0 Pyrene 5;100. J 
91-20-3 Naphthalene 
85-68-7 Butylbenzylphthalate 

106-47-8 4-ChLoroan; L jne 
91-94-1 3,3 1 -Dichlorobenzidine 
87-68-3 HexachlorObutadiene 
56-55-3 Benzo(a)anthracene 3'500. J 
59-50-7 4-Chloro-3-methylphenol 

218-01-9 Chrysene 2'100. J 
91-57-6 2-Methylnaphthalene 

117-81-7 bls(2-Ethylhexyl)phthalate (BEHP) 210. J 
n-47-4 HexachLorocyclopentadiene 

117-84-0 Oi-n-octylphthalate 200. J 
88-06-2 2,4,6-Trichlorophenol 

205-99-2 Senzo(b)fluoranthene 2100. J 
95-95-4 2,4,5-Trichlorophenol 

207-08-9 Benzo(k)fluorantnene li~OO. J 
91-58-7 2-Chloronaphthalene 
50-32-8 Benzo(a)pyrene 2·400. J 
88-74-4 2-Nitroani line 

193-39-5 Indeno(1,2,3-cd)pyrene 1100. J 
131-11-3 Dimethylphthalate 
53-70-3 Dibenzo(a,h)anthracene 520. J 

208-96-8 Acenaphthylene 440. 
191-24-2 Benzo(g,h,i)perylene 960. J 
103-33-3 Azobenzene 111111??11 1111111111 11':'1111111 1111111111 

*** Validation Complete *** 



DATAlCP3 CHARLESTON - ~~ONE H Page: 27 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building656 

SII846-WA SNtpLE ID -------> 655-S-8001-01 655·s-8001-02 65'5·S·8002·01 655'S-8003'01 655-S'8003-02 655-S-8004'01 
anGINAL 10 -----, 655S800101 6555800102 65'5S800201 655S80'0301 655S800302 655S800401 
1AI1 _lE 10 ---, 41411·001 41411-002 41'~11-003 41411·004 41411-005 41411-006 

I 
10 FROM REPORT --, 090201 090202 090203 090204, 090205 090206 
SNlPlE DATE -----, 09/01194 09/01/94 09/01/94 09/01/94 09/01194 09/01194 
DATE ANALYZED ---, 09/14/94 09/13/94 09/13/94 09113194 09/14/94 09/13/94 
"AIRIX --------.-> Soil Soil Soil Soil Soil Soil 
tAlns -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 

CAS # Parameter CHS10 VAL CHS10 VAL CHS10 VAL CHS10 VAL CHS10 VAL CHS10 VAL 

100·41·4 Ethyl benzene 
100·42·5 Styrene 

10061·01·5 cis-1,3-DichloroprtJpene 
10061'02'6 trans-l,3-Dichlor~)ropene 

107·06·2 1,2-Dichtoroethane 
108'05·4 Vinyl acetate 
108·10·1 4-Methyl-2-Pentanone (MI8K) 
108·88·3 Toluene 
108·90·7 Chlorobenzene 
109·99·9 Tetrahydroturan 
124·48·1 DibromochLoromethal1e 
127·18·4 Tetrachloroethene 

1330·20· 7 XyLene (Total) 
540'59'0 1,2'Dlchloroethene (total) 
56·23·5 Carbon tetrachloride 

591·78·6 2-Hexanone 
67·64·1 Acetone 290. 72. 26. J 17. J 77. 20. J 
67·66·3 Chloroform 
71·43·2 Benzene 
71·55·6 1, 1, 1-Trichloroeth,ElOe 
74·83·9 Bromomethane 
74·87·3 Chloromethane 
75·00·3 Chloroethane 
75·01·4 Vinyl chloride 
75·09·2 Methylene chloride 34. J 10. J 10. J 11. J 19. J 12. J 
75·15·0 Carbon disulfide 
75·25·2 Bromoform 
75·27·4 Bromodi ch Loromethane 
75·34·3 1,1-Dichloroethane 
75'35·4 1,1-0ichloroethene 
75·69·4 TrichLorofluorometnane 
78·87·5 1,2-Dichloropropane 
78·93·3 2-Butanone (MEIO 
79·00·5 1,1,2-Trichloroethane 
79·01·6 Trichloroethene 
79·34·5 1,1,2,2-Tetrachloroethane 

110·75·8 2-ChtoroethylvinyL etner ??11?111?? 111171??11 ???'1?????? 1??111'???1 71711111?? ??1??????1 

- -- '--~ 

*** Validation Complete *** 

DATAlCP3 CHARLESTON - ~~ONE H Page: 27 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building656 

SII846-WA SNtpLE ID -------> 655-S-8001-01 655·s-8001-02 65'5·S·8002·01 655'S-8003'01 655-S'8003-02 655-S-8004'01 
anGINAL 10 -----, 655S800101 6555800102 65'5S800201 655S80'0301 655S800302 655S800401 
1AI1 _lE 10 ---, 41411·001 41411-002 41'~11-003 4141'·004 41411-005 41411-006 
10 FROM REPORT --, 090201 090202 090203 090204, 090205 090206 
SNlPlE DATE -----, 09/01194 09/01/94 09/01/94 09/01/94 09/01194 09/01194 
DATE ANALYZED ---, 09/14/94 09/13/94 09/13/94 09113194 09/14/94 09/13/94 
"AIRIX --------.-> Soil Soil Soil Soil Soil Soil 
tAlns -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 

CAS # Parameter CHS10 VAL CHS10 VAL CHS10 VAL CHS10 VAL CHS10 VAL CHS10 VAL 

100·41·4 Ethyl benzene 
100·42·5 Styrene 

10061·01·5 cis-1,3-DichloroprtJpene 
10061'02'6 trans-l,3-Dichlor~)ropene 

107·06·2 1,2-Dichtoroethane 
108'05·4 Vinyl acetate 
108· 10· 1 4-Methyl-2-Pentanone (MI8K) 
108·88·3 Toluene 
108·90·7 Chlorobenzene 
109·99·9 Tetrahydroturan 
124·48·1 DibromochLoromethal1e 
127·18·4 Tetrachloroethene 

1330·20· 7 XyLene (Total) 
540'59'0 1,2'Dlchloroethene (total) 
56·23·5 Carbon tetrachloride 

591·78·6 2-Hexanone 
67·64·1 Acetone 290. 72. 26. J 17. J 77. 20. J 
67·66·3 Chloroform 
71 ·43·2 Benzene 
71·55·6 1, 1, 1-Trichloroeth,ElOe 
74·83·9 Bromomethane 
74·87·3 Chloromethane 
75·00·3 Chloroethane 
75·01 ·4 Vinyl chloride 
75·09·2 Methylene chloride 34. J 10. J 10. J 11. J 19. J 12. J 
75· 15·0 Carbon disulfide 
75·25·2 Bromoform 
75·27·4 Bromodi ch Loromethane 
75·34·3 1,1-Dichloroethane 
75'35·4 ','-Oichloroethene 
75·69·4 Trichlorofluorometnane 
78·87·5 1,2-DichLoropropane 
78·93·3 2-Butanone (MEIO 
79·00·5 1,1,2-Trichloroethane 
79·01 ·6 Trichloroethene 
79·34·5 1,1,2,2-TetrachLoroethane 

110·75·8 2-Chtoroethylvinyl ether ?1111111?? 111111??11 111'1111111 171111'?711 ?????????? ?????????? 

*** Validation Complete *** 



DATALCP3 CHARLESTON - :ZONE H Page: 28 

08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

SW846-VIIA SAMPLE 10 -------> 655-5-EI004-02 655-5-8005-01 65'5-5-8005-02 655-5"8006-01 655-5-8007-01 655-5-8008-01 
ORIGINAL 10 -----> 655S80(l402 6555800501 65'5S800502 655S81)0601 655S800701 /,555900801 
LAB SAMPLE 10 ---> 41411-007 41447-001 41447-002 41447 .. 003 41447-004 1.1806-012 
10 FROM REPORT --> 090207 090811 0100812 09081'5 090614 '101214 
SAMPLE DATE -----> 09/01/94 09/07/94 01'/07/94 09107/94 09/07194 '10/11/94 
DATE ANALYZED ---> 09/13/94 09/14/94 01'114/94 09/15/94 09/14/94 '10/24/94 
IUIJRIX ----------> Soil Soil SClIl Soil SoH SOil 
UNITS -----------> UG/KG UG/KG UCi/KG UG/KG UG/KG IIG/KG 

CAS # Parameter CHS10 VAL CHS10 VAL CIIS10 VAL CHS10 VAL CHS10 VAL (;HS21 VAL 

100-41-4 Ethylbenzene 
100-42-5 Styrene 

10061-01-5 cis w 1,3-Dichtoropropene 
10061-02-6 trans-1,3-0ichloropropene 

107-06-2 1,2-Dichloroethane 
108-05-4 Vinyl acetate 
108-10-1 4-Methyl-2-Pentanone (MIBK) 
108-88-3 toluene 6_ J 5_ J 8_ 3.1 J 8_ 
108-90-7 Chlorobenzene 
109-99-9 Tetrahydrofuran 
124-48-1 Dibromochloromethane 
127-18-4 Tetrachloroethene 4,4 J 

1330-20-7 Xylene (Total) 
540-59-0 1,2-0ichloroethene (total) 

56-23-5 Carbon tetrachloride 
591-78-6 2-Hexanone 
67-64-1 Acetone 1.1.0. 26. J 180_ 230. 29_ 4400_ 
67-66-3 Chloroform 
71-43-2 Benzene 
71-55-6 1,1,1-Trichloroethane 
74-83-9 Bromomethane 
74-87-3 Chloromethane 
75-00-3 Chloroethane 
75-01-4 Vinyl chloride 
75-09-2 Methylene chloride' 'Il. J 22_ J 29_ J 25_ J 20_ J 
75-15-Q Carbon disulfide 
75-25-2 Bromoform 
75-27-4 Bromodi ch loromethslne 
75-34-3 1,1-Dichtoroethane' 
75-35-4 1,1-0ichloroethenE! 
75-69-4 Trichlorofluoromethane 
78-87-5 1,2-0 i ch loroproparle 
78-93-3 2-Butanone (MEK) 19_ J 
79-00-5 1,1,2-Trichloroet~ane 
79-01-6 Tric~loroet~ene 
79-34-5 1,1,2,2-Tetrachtor'oethane 

110-75-8 2-Chloroethylvinyl ether ??11171717 17??1711?? ??'??1????? 1111?????? ?17?171717 ??11??1717 

*** Validation Complete *** 

DATALCP3 CHARLESTON - :ZONE H Page: 28 

08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

SW846-VIIA SAMPLE 10 -------> 655-5-EI004-02 655-5-8005-01 65'5-5-8005-02 655-5"8006-01 655-s-B007-01 655-S-B008-01 
ORIGINAL 10 -----> 655S80(l402 6555800501 65'5S800502 655S81)0601 655S800701 /,555900801 
LAB SAMPLE 10 ---> 41411-007 41447-001 41447-002 41447 .. 003 41447-004 1.1806-012 
10 FROM REPORT --> 090207 090811 0100812 09081'5 090614 '101214 
SAMPLE DATE -----> 09/01/94 09/07/94 01'/07/94 09107/94 09/07194 '10/11/94 
DATE ANALYZED ---> 09/13/94 09/14/94 01'114/94 09/15/94 09/14/94 '10/24/94 
IUIJRIX ----------> Soil Soil SClIl Soil SoH SOil 
UNITS -----------> UG/KG UG/KG UCi/KG UG/KG UG/KG IIG/KG 

CAS # Parameter CHS10 VAL CHS10 VAL CIIS10 VAL CHS10 VAL CHS10 VAL (;HS21 VAL 

100-41-4 Ethylbenzene 
100-42-5 Styrene 

10061-01-5 cis w 1,3-Dichtoropropene 
10061-02-6 trans-1,3-0ichloropropene 

107-06-2 1,2-Dichloroethane 
108-05-4 Vinyl acetate 
108-10-1 4-Methyl-2-Pentanone (MIBK) 
108-88-3 toluene 6_ J 5_ J 8_ 3.1 J 8_ 
108-90-7 Chlorobenzene 
109-99-9 Tetrahydrofuran 
124-48-1 Dibromochloromethane 
127-18-4 Tetrachloroethene 4,4 J 

1330-20-7 Xylene (Total) 
540-59-0 1,2-0ichloroethene (total) 

56-23-5 Carbon tetrachloride 
591-78-6 2-Hexanone 
67-64-1 Acetone 1.1.0. 26. J 180_ 230. 29_ 4400_ 
67-66-3 Chloroform 
71-43-2 Benzene 
71-55-6 1,1,1-Trichloroethane 
74-83-9 Bromomethane 
74-87-3 Chloromethane 
75-00-3 Chloroethane 
75-01-4 Vinyl chloride 
75-09-2 Methylene chloride' 'II. J 22_ J 29_ J 25_ J 20_ J 
75-15-Q Carbon disulfide 
75-25-2 Bromoform 
75-27-4 Bromodi ch loromethslne 
75-34-3 1,1-Dichtoroethane' 
75-35-4 1,1-0ichloroethenE! 
75-69-4 Trichlorofluoromethane 
78-87-5 1,2-0 i ch loroproparle 
78-93-3 2-Butanone (MEK) 19_ J 
79-00-5 1,1,2-Trichloroet~ane 
79-01-6 Tric~loroethene 
79-34-5 1,1,2,2-Tetrachtor'oethane 

110-75-8 2-Chloroethylvinyl ether ??11171717 17??1711?? ??'??1????? 1111?????? ?17?171717 ??11??1717 

*** Validation Complete *** 



--
OATAlCP3 CHARLESTON - :ZONE H Page: 29 

08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 
, 

511846-_ SAMPLE 10 -------> GOH-5-EI006-01 GOH-5-B006-02 G[IH-5-8053-01 GOH-5'B053-02 GOH-5-8055-01 (;OH-5-B056-01 
, 

ORIGINAL 10 -----> GOHSB00601 GOHSB00602 G[IHS805301 GOH5BIl5302 GOHSB05501 (;oHS805601 
L.lB SAMPLE 10 ---> 41665-011 41665-012 411760-010 41760-011 41760-014 '.1779-001 
10 FRill REPORT --> 092816 092817 1(10710 100711 100714 '100807 
SAMPLE DATE -----> 09/27/1'4 09/27/94 10/06/94 10/06/94 10/06/94 '10/07/94 
DUE ANALYZED - --> 10/10/1'4 10/10/94 1(1/18194 10/19/94 10/19/94 '10/17/94 
IIURIX ----------> Soil SoH S<>H Soil Soil l;of l 
UN!ITS - •• --------> UG/KG UG/KG UU/KG UG/KG UG/KG IJG/KG 

CAS # Parameter CHS15 VAL CHS15 VAL CIIS19 VAL CHS19 VAL CHS19 VAL CHS19 VAL 

100-41-4 Ethyl benzene 
100-42-5 Styrene 

10061-01-5 cis-1,3-Dichloropropene 
10061-02-6 trans-' ,3-D i ch Lorcpropene 

107-06-2 1,2-0 i ch loroethane' 
108-05-4 Vi nyl acetate 
108-10-1 4-Methyl- 2-Pentanone (MI SIC) 
108-88-3 Toluene 4_4 J 3.9 J 
108-90-7 Ch lorobenzene 
109-99-9 Tetrahydrofuran 
124-48-1 Oi bromoch loromethane 
127-18-4 Tetrachloroethene 

1330-20-7 Xylene (Total) 
540-59-0 1,2-0ichloroetheM (total) 

56-23-5 Carbon tetrachloride 
591-78-6 2-Hexanone 
67-64-1 Acetone 23. J 61. 12. J 
67-66-3 Chloroform 
71-43-2 Benzene 
71-55-6 1, 1, 1-Trichloroethane 
74-83-9 Bromomethane 
74-87-3 Ch t oromethane 
75-00-3 Chloroethane 
75-01-4 Vinyl chloride 
75-09-2 Methylene chloridE~ 3.7 J 
75-15-0 Carbon disulfide 15 _ 

75-25-2 Bromoform 
75-27-4 Bromodi ch lorometh~lne 
75-34-3 1, 1-0ichloroethanE~ 
75-35-4 1, 1-0i ch toroethenE~ 
75-69-4 Trichlorof luoromethane 
78-87-5 1,2-0ichLoropropane 
78-93-3 2-Butanone (MEK) 
79-00-5 1,',2-TrichLoroethane 
79-01-6 Trichloroethene 
79-34-5 1,1,2,2-Tetrach Lor'oethane 

110-75-8 2-Chloroethylvinyl ether ?????????? 1111?????1 11'??1?11?? 111????1?? 1111111111 1?111111?? 

*** Validation Complete *** 

OATAlCP3 CHARLESTON - :ZONE H Page: 29 

08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

511846-_ SAMPLE 10 -------> GOH-5-EI006-01 GOH-5-B006-02 G[IH-5-8053-01 GOH-5'B053-02 GOH-5-8055-01 (;OH-5-B056-01 
ORIGINAL 10 -----> GOHSB00601 GOHSB00602 G[IHS805301 GOH5BI)5302 GOHSB05501 (;oHS805601 
L.lB ~LE 10 ---> 41665-011 41665-012 411760-010 41760-011 41760-014 '.1779-001 
10 FRill REPORT --> 092816 092817 1(10710 100711 100714 '100807 
SAMPLE DATE -----> 09/27/1'4 09/27/94 10/06/94 10/06/94 10/06/94 '10/07/94 
DUE ANALYZED - --> 10/10/1'4 10/10/94 1(1/18194 10/19/94 10/19/94 '10/17/94 
IIURIX ----------> Soil SoH S<>H Soil Soil l;of l 
UN!ITS - •• --------> UG/KG UG/KG UU/KG UG/KG UG/KG IJG/KG 

CAS # Parameter CHS15 VAL CHS15 VAL CIIS19 VAL CHS19 VAL CHS19 VAL CHS19 VAL 

100-41-4 Ethyl benzene 
100-42-5 Styrene 

10061-01-5 cis-1,3-Dichloropropene 
10061-02-6 trans-' ,3-D i ch Lorcpropene 

107-06-2 1,2-0 i ch loroethane' 
108-05-4 Vi nyl acetate 
108-10-1 4-Methyl- 2-Pentanone (MIBK) 
108-88-3 Toluene 4_4 J 3.9 J 
108-90-7 Ch lorobenzene 
109-99-9 Tetrahydrofuran 
124-48-1 Oi bromoch loromethane 
127-18-4 Tetrachloroethene 

1330-20-7 Xylene (Total) 
540-59-0 I, Z-Di ch loroethene, (total) 

56-23-5 Carbon tetrachloride 
591-78-6 2-Hexanone 
67-64-1 Acetone 23. J 61. 12. J 
67-66-3 Chloroform 
71-43-2 Benzene 
71-55-6 1, 1, 1-Trichloroethane 
74-83-9 Bromomethane 
74-87-3 Ch t oromethane 
75-00-3 Chloroethane 
75-01-4 Vinyl chloride 
75-09-2 Methylene chloridE~ 3.7 J 
75-15-0 Carbon disulfide 15 _ 

75-25-2 Bromoform 
75-27-4 Bromodi ch lorometh~lne 
75-34-3 1, 1-0ichloroethanE~ 
75-35-4 1, 1-0i ch toroethenE~ 
75-69-4 Trichlorof luoromethane 
78-87-5 1,2-0ichloropropane 
78-93-3 2-Butanone (MEK) 
79-00-5 1,',2-Trichloroethane 
79-01-6 Trichloroethene 
79-34-5 1,1,2,2-Tetrach Lor'oethane 

110-75-8 2-Chloroethylvinyl ether ?????????? 1111?????1 11'??1?11?? 111????1?? 1111111111 1?111111?? 

*** Validation Complete *** 



DATALCP3 CHARLESTON - :~ONE H Page: 30 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

SII846-WA SAMPLE ID -------. GDH-S-B056-02 GDH-S-B057-01 GDH-S-B05S-01 RE OOH-5'805S-02 GDH-S-8059-01 WH-S-B061-01 
ORIGINAL ID -----. GDHSB05602 OOHSB05701 GDHSB05S01 GDHS805S02 OOHSB05901 GiOHSB06101 
LAB SAMPLE ID ---> 41779-002 417S0-007 41779-003RE 41779·004 417S0-001 41779-005 
ID FROM REPORT --. 10080S 100S14 100S09 100810 100S12 100S11 
SAMPLE DATE -----. 10/07/9'4 10/07/94 10/07/94 10/07/94 10/07/94 10/07/94 
DATE ANALYZED ---. 10/17/9'4 10120/94 10/18/94 10/18/94 10/19/94 10/18/94 
MATRIX ----------. Soil Soil Sell; t Soil Soil S:oil 
UNITS -----------> UG/KG UG/KG U(ii/KG UGIKG UG/KG LIG/KG 

CAS # Parameter CHS19 VAL CHS20 VAL CH!SI9 VAL CHS19 VAL CHS20 VAL C:HSI9 VAL 

100-41-4 Ethylbenzene 
100-42-5 Styrene 

10061-01-5 cis-l,3-Dichloropropene 
10061-02-6 trans-1,3-DichLoropropene 

107-06-2 1,2-Dichloroethane 
10S-05-4 Vinyl acetate 
108-10-1 4-Methyl-2-Pentanone (MIBK) 
10S-88-3 Toluene lO_ ll. J 11. 
10S-90-7 Ch lorobenzene 
109-99-9 Tetrahydrofuran 
124-4S-1 Dibromochloromethane 
127-18-4 Tetrachloroethene 

1330-20-7 XyLene (Total) 
540-59-0 1,2-0lchloroethene (total) 
56-23-5 Carbon tetrachloride 

591-7S-6 2-Hexanone 
67-64-1 Acetone ~~7 . J 17. J 24. J 58. 14. J 15. J 
67-66-3 Chloroform 
71-43-2 Benzene 
71-55-6 l,1,1-Trichloroethane 
74-S3-9 Bromomethane 
74-S7-3 Chloromethane 
75-00-3 Chloroethane 
75-01-4 Vinyl chloride 
75-09-2 Methylene chloride 
75-15-0 Carbon disulfide 
75-25-2 Bromoform 
75-27-4 Bromodichloramethane 
75-34-3 1,1-Dichloroethane 
75-35-4 1,1-0ichloroethene 
75-69-4 Trichlorofluoromethane 
7S-B7-5 1,2-Dichloropropane 
7S-93-3 2-Butanone (MEl() 
79-00-5 1,1,2-Trichloroethane 
79-01-6 Trichloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 

110-75-S 2-Chloroethylvinyl ether ???????"n? ??1??????? ??i'??????? ?????????? ?????????? ?'????????? 

.... - -

*** Validation Complete *** 

DATALCP3 CHARLESTON - :~ONE H Page: 30 

08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

SII846-WA SAMPLE ID -------. GDH-S-B056-02 GDH-S-B057-01 GDH-S-B05S-01 RE OOH-5'805S-02 GDH-S-8059-01 WH-S-B061-01 
ORIGINAL ID -----. GDHSB05602 OOHSB05701 GDHSB05S01 GDHS805S02 OOHSB05901 GiOHSB06101 
LAB SAMPLE ID ---> 41779-002 417S0-007 41779-003RE 41779·004 417S0-001 41779-005 
ID FROM REPORT --. 10080S 100S14 100S09 100810 100S12 100S11 
SAMPLE DATE -----. 10/07/9'4 10/07/94 10/07/94 10/07/94 10/07/94 10/07/94 
DATE ANALYZED ---. 10/17/9'4 10120/94 10/18/94 10/18/94 10/19/94 10/18/94 
MATRIX ----------. Soil Soil Sell; t Soil Soil S:oil 
UNITS -----------> UG/KG UG/KG U(ii/KG UGIKG UG/KG LIG/KG 

CAS # Parameter CHS19 VAL CHS20 VAL CH!SI9 VAL CHS19 VAL CHS20 VAL C:HSI9 VAL 

100-41-4 Ethylbenzene 
100-42-5 Styrene 

10061-01-5 cis-l,3-Dichloropropene 
10061-02-6 trans-1,3-DichLoropropene 

107-06-2 1,2-Dichloroethane 
10S-05-4 Vinyl acetate 
108-10-1 4-Methyl-2-Pentanone (MIBK) 
10S-88-3 Toluene lO_ ll. J 11. 
10S-90-7 Ch lorobenzene 
109-99-9 Tetrahydrofuran 
124-4S-1 Dibromochloromethane 
127-18-4 Tetrachloroethene 

1330-20-7 XyLene (Total) 
540-59-0 1,2-Dlchloroethene (total) 

56-23-5 Carbon tetrachloride 
591-7S-6 2-Hexanone 

67-64-1 Acetone ~~7 . J 17. J 24. J 58. 14. J 15. J 
67-66-3 Chloroform 
71-43-2 Benzene 
71-55-6 l,1,1-Trichloroethane 
74-S3-9 Bromomethane 
74-S7-3 Chloromethane 
75-00-3 Chloroethane 
75-01-4 Vinyl chloride 
75-09-2 Methylene chloride 
75-15-0 Carbon disulfide 
75-25-2 Bromoform 
75-27-4 Bromodichloramethane 
75-34-3 1,1-Dichloroethane 
75-35-4 1,1-0ichloroethene 
75-69-4 Trichlorofluoromethane 
7S-B7-5 1,2-Dichloropropane 
7S-93-3 2-Butanone (MEl() 
79-00-5 1,1,2-Trichloroethane 
79-01-6 Trichloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 

110-75-S 2-Chloroethylvinyl ether ???????"n? ??1??????? ??i'??????? ?????????? ?????????? ?'????????? 

*** Validation Complete *** 



DATALCP3 CHARLESTON - :mNE H Page: 31 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

SII84lH/IlA ~MPlE 10 -------, GOH-S-B078-01 GDH-S-B078-02 GOH-S-B091-01 SGC-S"B009-01 
ORIGINAL 10 -----, GDHSB07'801 GDHSB07802 GDHSB09101 SGCSBOO901 
LAB ~lE ID ---, 25250_6 25251.4 42430-003 41821 .. 005 
10 FROM REPORT --, 102208 102209 GOHSB09101 10130!; 
~MPLE DATE -----> 10/21/9'4 10/21/94 11/30/94 10/12/94 
DATE ANALYZED ---> 10/31/9'4 11/03/94 12/15/94 10125/94 
MATRIX ----------> Soil Soft SC" 1 Soil 
UNITS -----------> UG/KG UG/KG UG;fKG UG/KG 

CAS # Parameter CHS23 VAL CHS23 VAL CHS27 VAL CHS21 VAL 

100-41-4 Ethylbenzene 
100-42-5 Styrene 

10061-01-5 cis-l,3-Dichloropropene 
10061-02-6 trans-l,3-Dichloropropene 

107-06-2 1,2-0ichloroethane 
108-05-4 Vinyl acetate 
108-10-1 4-Methyl-2-Pentanone (MI8K) 
108-88-3 Toluene ~.1. 2_9 J 
108-90-7 Chlorobenzene 
109-99-9 Tetrahydrofuran 7111111i'11 1171771711 
124-48-1 Dibromochloromethane , 

127-18-4 Tetrachloroethene 
1330-20-7 Xylene (Total) 
540-59-0 1,2-0Ichloroethene (total) 
56-23-5 Carbon tetrachloride 

591-78-6 2-Hexanone 
67-64-1 Acetone 137. 180. 
67-66-3 Chloroform 
71-43-2 Benzene 
71-55-6 1,1,1-Trichloroethane 
74-83-9 Bromomethane 
74-87-3 eh loromethane 
75-00-3 Chloroethane 
75-01-4 Vinyl chloride 
75-09-2 Methylene chloride 
75-15-0 Carbon disulfide 
75-25-2 Bromoform 
75-27-4 Bromodichloromethane 
75-34-3 1,1-0 i ch l oroethane, 
75-35-4 1,1-0 i ch loroethenE' 
75-69-4 Trichlorofluoromethane 111111n11 1111111111 
78-87-5 1,2-0ichloropropane 
78-93-3 2-Butanone (MEK) 4. J 
79-00-5 ',1,2-Trichloroet~ane 
79-01-6 Trichloroethene 
79-34-5 1,1,2,2-Tetrechloroethane 

110-75-8 2-ChloroethylvinyL ether 1111111711 ?11?11???1 ????111111 ?1111??11? 

---- - - L...._ _._--- --_.-

*** Validation Complete *** 

DATALCP3 CHARLESTON - :~ONE H Page: 31 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

SII84lH/IlA ~MPlE 10 -------, GOH-S-B078-01 GDH-S-B078-02 GOH-S-B091-01 SGC-S"B009-01 
ORIGINAL 10 -----, GDHSB07'801 GDHSB07802 GDHSB09101 SGCSBOO901 
LAB ~lE ID ---, 25250_6 25251.4 42430-003 41821 .. 005 
10 FROM REPORT --, 102208 102209 GOHSB09101 10130!; 
~MPLE DATE -----> 10/21/9'4 10/21/94 11/30/94 10/12/94 
DATE ANALYZED ---> 10/31/9'4 11/03/94 12/15/94 10125/94 
MATRIX ----------> Soil Soft SC" 1 Soil 
UNITS -----------> UG/KG UG/KG UG;fKG UG/KG 

CAS # Parameter CHS23 VAL CHS23 VAL CHS27 VAL CHS21 VAL 

100-41-4 Ethylbenzene 
100-42-5 Styrene 

10061-01-5 cis-l,3-Dichloropropene 
10061-02-6 trans-l,3-Dichloropropene 

107-06-2 1,2-0ichloroethane 
108-05-4 Vinyl acetate 
108-10-1 4-Methyl-2-Pentanone (MIBK) 
108-88-3 Toluene ~.1. 2_9 J 
108-90-7 Chlorobenzene 
109-99-9 Tetrahydrofuran 7111111i'11 1171771711 
124-48-1 Dibromochloromethane 
127-18-4 Tetrachloroethene 

1330-20-7 Xylene (Total) 
540-59-0 1,2-Dfchloroethene (total) 
56-23-5 Carbon tetrachloride 

591-78-6 2-Hexanone 
67-64-1 Acetone 137. 180. 
67-66-3 Chloroform 
71-43-2 Benzene 
71-55-6 1,1,1-Trichloroethane 
74-83-9 Bromomethane 
74-87-3 eh loromethane 
75-00-3 Chloroethane 
75-01-4 Vinyl chloride 
75-09-2 Methylene chloride 
75-15-0 Carbon disulfide 
75-25-2 Bromoform 
75-27-4 Bromodichloromethane 
75-34-3 1,1-0 i ch l oroethane, 
75-35-4 1,1-0 i ch loroethenE' 
75-69-4 Trichlorofluoromethane 111111n11 1111111111 
78-87-5 1,2-Dichloropropane 
78-93-3 2-Butanone (MEK) 4. J 
79-00-5 ',1,2-Trichloroet~ane 
79-01-6 Trichloroethene 
79-34-5 1,1,2,2-Tetrechloroethane 

110-75-8 2-ChloroethylvinyL ether 1111111711 ?11?11???1 ????111111 ?1111??11? 

*** Validation Complete *** 



OATALCP3 CHARLESTON - ~~ONE H Page: 32 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

TPH SN~LE ID -~~----> 655-S-8001 -01 655-5-8001-02 655-5-8002-01 655-5-8003-01 655-s-8003-02 655-5-8004-01 
ORIGINAL 10 -----> 655S800101 655S800102 655S800201 655S800301 655S800302 655S800401 
~a SAMPLE ID ---> 41411-023 41411-024 41411-025 41411-026 41411-027 41411-028 
10 FROM REPORT --> 090201 090202 090203 090204 090205 090206 
~~LE DATE -----> 09/01/94 09/01/94 09/01/94 09/01/94 09/01/94 09/01/94 
DATE EXTRACTED --> 09/09/94 09/09/94 09/09/94 09/09/94 09/09/94 09/09/94 
DATE ANALYZED ---> 09/12/94 09/12/94 09/12/94 09/121'94 09/12194 09/12/94 
MATRIX ----------> Soil Soil Soil Soil Soil Soil ! 

UNITS -----------> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG 

CAS # Parameter CHS10 VAL CHS10 VAL CH510 VAL CHS10 VAL CHS10 VAL CHS10 VAL 

9999900-00-3 Total Petroleum H~drocarbons (IR) 120. 110. 77. 
9999900-04-9 Miscellaneous light Products 1117111117 1????????1 11??717111 111711';17?? ?????????? 1111711171 
9999900-08-3 Indeterminate Lubricating Oil 1171711177 ????717717 1111111171 ??????i.f??? 1711111111 1717111171 
9999900- 06- 1 Total Gasol ine 11717111'11 1111111111 1111111711 171111?111 1111111111 1111????1? 
9999900-10-7 Heavy Products 1??1??11?? 1711111171 ?????????? ??????'nn 111??17117 1111111711 
9999900-11-8 Indeterminate Diesel Fuel ??1????t'n ?171?7???? 1111111111 ??7?7??7?? 1111117717 1n1711111 

*** Validation Complete *** 

OATALCP3 CHARLESTON - ~~ONE H Page: 32 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

TPH SN~LE ID -~~----> 655-S-8001 -01 655-5-8001-02 655-5-8002-01 655-5-8003-01 655-s-8003-02 655-5-8004-01 
ORIGINAL 10 -----> 655S800101 655S800102 655S800201 655S800301 655S800302 655S800401 
~a SAMPLE ID ---> 41411-023 41411-024 41411-025 41411-026 41411-027 41411-028 
10 FROM REPORT --> 090201 090202 090203 090204 090205 090206 
~~LE DATE -----> 09/01/94 09/01/94 09/01/94 09/01/94 09/01/94 09/01/94 
DATE EXTRACTED --> 09/09/94 09/09/94 09/09/94 09/09/94 09/09/94 09/09/94 
DATE ANALYZED ---> 09/12/94 09/12/94 09/12/94 09/121'94 09/12194 09/12/94 
MATRIX ----------> Soil Soil Soil Soil Soil Soil 
UNITS -----------> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG 

CAS # Parameter CHS10 VAL CHS10 VAL CH510 VAL CHS10 VAL CHS10 VAL CHS10 VAL 

9999900-00-3 Total Petroleum H~drocarbons (lR) 120. 110. 77. 
9999900-04-9 Miscellaneous light Products 1117111117 1????????1 11??717111 111711';17?? ?????????? 1111711171 
9999900-08-3 Indeterminate Lubricating Oil 1171711177 ????717717 1111111171 ??????i.f??? 1711111111 1717111171 
9999900- 06- 1 Total Gasol ine 11717111'11 1111111111 1111111711 171111?111 1111111111 1111????1? 
9999900-10-7 Heavy Products 1??1??11?? 1711111171 ?????????? ??????'nn 111??17117 1111111711 
9999900-11-8 Indeterminate Diesel Fuel ??1????t'n ?171?7???? 1111111111 ??7?7??7?? 1111117717 1n1711111 

*** Validation Complete *** 



DATALCP3 CHARLESTON - ZONE H Page: 33 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

TPH ~MPLE ID -------, 655-5-8004-02 655-5-8005-01 655-5-8005-02 655-5-8006-01 655-5-8007-01 655-5-8009-01 
ORIGiNAl ID -----, 6555800402 655S800501 6555800502 6555800601 655S800701 6555800901 
LAB ~LE ID ---, 41411-029 41447-040 41447-041 41447-042 41447-043 42766-006 
ID FROM REPORT --, 090207 090811 090812 09081~i 090814 6,55S800901 
~MPLE DATE -----, 09/01{9'4 09/07/94 09/07194 09/07/94 09/07194 011/10/95 
DATE EXTRACTED --> 09/09/94 09/09194 09109194 09109/94 09/09/94 0'1/16/95 
DArE ANALYZED ---, 091 12{94 09/12{94 09112194 09/12/94 09/12{94 011120/95 
MATRIX ----------, Soil Soil Soil SoH Soil 5:01 l 
UNITS -----------, MG/KG MG/KG MG/KG MG/KG MG/KG UIG/KG 

CA5 # Parameter CH510 VAL CHS10 VAL CH510 VAL CH510 VAL CHS10 VAL CHS29 VAL 

9999900-00-3 Total Petrolellll Hydrocarbons (JR) 120_ 75_ ?111111711 
9999900-04-9 Miscellaneous Light Products 111111111? 1111111111 1711111117 1?1111":'11? ??11111111 
9999900-08-3 Indeterminate Lubricating Oil 1111111??1 ?????????? 11???????? ?????????? ?????????? 32000_ 
9999900- 06-1 Total Gasol ine ??11111111 11???????? ?????????? 711111":'??1 17???????? 1111111111 
9999900-10- 7 Heavy Products 11717171?? ?????????? ?????????? ??????'n?? ?????????? 1117111111 
9999900-11-8 Indeterminate Dies,el Fuel ??1???1?1? 1111111111 11??1????? ??????~'??? 111???11?? n17111111 

------- --

*** Validation Complete *** 

DATALCP3 CHARLESTON - ZONE H Page: 33 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

TPH ~MPLE ID -------, 655-5-8004-02 655-5-8005-01 655-5-8005-02 655-5-8006-01 655-5-8007-01 655-5-8009-01 
ORIGiNAl ID -----, 6555800402 655S800501 6555800502 6555800601 655S800701 6555800901 
LAB ~LE ID ---, 41411-029 41447-040 41447-041 41447-042 41447-043 42766-006 
ID FROM REPORT --, 090207 090811 090812 09081~i 090814 6,55S800901 
~MPLE DATE -----, 09/01{9'4 09/07/94 09/07194 09/07/94 09/07194 011/10/95 
DATE EXTRACTED --> 09/09/94 09/09194 09109194 09109/94 09/09/94 0'1/16/95 
DArE ANALYZED ---, 09/12194 09112194 09/12194 09/12/94 09112194 011/20/95 
MATRIX ----------, Soil Soil Soil SoH Soil 5:01 l 
UNITS -----------, MG/KG MG/KG MG/KG MG/KG MG/KG UIG/KG 

CA5 # Parameter CH510 VAL CHS10 VAL CH510 VAL CH510 VAL CHS10 VAL CHS29 VAL 

9999900-00-3 Total Petrolellll Hydrocarbons (JR) 120_ 75_ ?111111711 
9999900-04-9 Miscellaneous Light Products 111111111? 1111111111 1711111117 1?1111":'11? ??11111111 
9999900-08-3 Indeterminate Lubricating Oil 1111111??1 ?????????? 11???????? ?????????? ?????????? 32000_ 
9999900- 06-1 Total Gasol ine ??11111111 11???????? ?????????? 711111":'??1 17???????? 1111111111 
9999900-10- 7 Heavy Products 11717171?? ?????????? ?????????? ??????'n?? ?????????? 1117111111 
9999900-11-8 Indeterminate Dies,el Fuel ??1???1?1? 1111111111 11??1????? ??????~'??? 111???11?? n17111111 

*** Validation Complete *** 



DATALCP3 CHARLESTON - ZONE H Page: 34 

08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinit:y of Building6S6 

TPH SlIIPLE 10 -------> 655-5-11009-01 655-5-8010-01 6~;5-5-8010-01 655-5-8011-01 655-5-8011-01 ,>55-5-8011-02 
OIUGtNAL ID -----> 6555801)901 6555B0100l 6~;5SB01001 655581)1101 6555801101 6555801102 
UB SAMPLE ID ---> 42766-1)14 42766-005 4,!766-013 42766-010 42766-018 4~2766-012 
IDI F_ REPORT --> 6555800901 6555801001 6~;55801001 65558101101 6555BOll0l 6555801102 
SlIIPLE DATE -----> 01/10/!15 01/10/95 0'1/10/95 01110/95 01/10/95 1)1{10/95 
D'"TE EXTRACTED --> 01{16/95 01/16(95 1)1/16/95 
D'"TE ANALYZED ---> 01/12{!15 01/20/95 0'1/12/95 01{20195 01/12{95 1)1/20/95 
IUITRIX ----------> SoH Soil 50l l Soil Soil :501 l 
gjlITS -----------> MG/KG UG/KG M(i/KG UG/KG MG/KG IJG/KG 

CA5 # Parameter CH529 VAL CH529 VAL CI1529 VAL CH529 VAL CH529 VAL I:H529 VAL 

9999900-00-3 Total Petrolelln Hydrocarbons (lR) ??????n?? ??????7117 ?n??????? 111171???? 11????1??1 1'n 11? 11 11 
9999900- 04 -9 Miscellaneous Light Products ??????n?? ??~~??????? 7111111111 
9999900-08-3 I ndetermi nate lubri cat i n9 0; l ??????n?? 28000. ??~~??????? 35000. 1111111111 43000. 
9999900-06-1 Total Gasol ine 1111111111 1111111111 n???????? 
9999900·10· 7 Heavy Products ??11711'717 ????111111 ??n?????? 1171111111 1111??11?? ?'????????? 
9999900-11-8 Indeterminate Dies.el Fuel ??????nn 111111???? nn1?1??? 1111111111 1111111111 ?'?1??71??1 

- - - '----

*** Validation Complete *** 

DATALCP3 CHARLESTON - ZONE H Page: 34 

08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinit:y of Building6S6 

TPH SlIIPLE 10 -------> 655-5-11009-01 655-5-8010-01 6~;5-5-8010-01 655-5-8011-01 655-5-8011-01 ,>55-5-8011-02 
OIUGtNAL ID -----> 6555801)901 6555B01001 6~;5SB01001 655581)1101 6555801101 6555801102 
UB SAMPLE ID ---> 42766-1)14 42766-005 4,!766-013 42766-010 42766-018 4~2766-012 
IDI F_ REPORT --> 6555800901 6555801001 6~;55801001 65558101101 6555B01101 6555801102 
SlIIPLE DATE -----> 01/10/!15 01/10/95 0'1/10/95 01"0/95 01/10/95 1)1{10/95 
D'"TE EXTRACTED --> 01{16/95 01/16(95 1)1/16/95 
D'"TE ANALYZED ---> 01/12{!15 01/20/95 0'1/12/95 01{20195 01/12{95 1)1/20/95 
IUITRIX ----------> SoH Soil 50l l Soil Soil :501 l 
gjlITS -----------> MG/KG UG/KG M(i/KG UG/KG MG/KG IJG/KG 

CA5 # Parameter CH529 VAL CH529 VAL CI1529 VAL CH529 VAL CH529 VAL I:H529 VAL 

9999900-00-3 Total Petrolelln Hydrocarbons (I R) ??????n?? ??????7117 ?n??????? 111171???? 11????1??1 1'n 11? 11 11 
9999900- 04 -9 Miscellaneous Light Products ??????n?? ??~~??????? 7111111111 
9999900-08-3 I ndetermi nate lubri cat i n9 0; l ??????n?? 28000. ??~~??????? 35000. 1111111111 43000. 
9999900-06-1 Total Gasol ine 1111111111 1111111111 n???????? 
9999900· 1 O' 7 Heavy Products ??11711'717 ????111111 ??n?????? 1171111111 1111??11?? ?'????????? 
9999900- 1 1-8 Indeterminate Dies.el Fuel ??????nn 111111???? nn1?1??? 1111111111 1111111111 ?'?1??71??1 

*** Validation Complete *** 



DATALCP3 CHARLESTON - :ZONE H Page: 35 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinit:y of Building6S6 

TPH ~~LE 10 -------> 655-5-11011-02 655-s-8012-01 65,5-5-BOI2-01 655-5"8012-02 655-s-8012-02 1>55-S-8013-01 
ORIGINAL 10 -----> 6555BOll02 6555B01201 65:5SB01201 6555B01202 6555B01202 /.555801301 
LAB SAMPLE 10 ---> 42766-(120 42766-008 4l!766-016 42766 .. 009 42766-017 ~,2766-007 
10 fROM REPORT --> 655SBOll02 655s801201 65:55B01201 6555801202 6555B01202 /i55SB01301 
SA~LE DATE -----> 01/10/1>5 01/10/95 01/10/95 01/10/95 01/10/95 (11/10/95 
DATE EXTRACTED --> 01116/95 01/16/95 01/16/95 
DATE ANALYZED ---> 01/13/1'5 01/20/95 01/17/95 01/20/95 01/12/95 (11/20/95 
MATRIX ----------> Soil Soil S()i l Soil Soil Soil 
UNITS -----------> MG/KG UG/KG M(;fKG UG/KG MG/KG lIG/KG 

CA5 # Parameter CH529 VAL CH529 VAL Cfl529 VAL CH529 VAL CH529 VAL (:HS29 VAL 

9999900-00-3 Total Petroleum Hydrocarbons (IR) ??????nn 111111117? ??i'??????? ?????????? 1111111111 1)'11111111 
9999900-04-9 Miscellaneous light Products ??1????1'n ??'n?????? 1717111111 
9999900-08-3 Indeterminate Lubricating Oil 111????';'n 29000. 11';/1111111 ?????????? ?????????? 11000_ J 
9999900- 06-1 Total GasoL ine 1111111111 ????7?nn n'1????'??? 
9999900-10-7 Heavy Products ???????~'?? 11111??1?? ?????????? 111????111 ?~'???????? 
9999900-11-8 Indeterminate Diesel FueL 1111111;"11 1111117111 111'1111111 ????11???? 1111111111 n???????? 

, - - "---- ---_._- ---- -- _ .. _----

*** Validation Complete *** 

DATALCP3 CHARLESTON - :ZONE H Page: 35 

08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinit:y of Building6S6 

TPH ~~LE 10 -------> 655-5-11011-02 655-s-8012-01 65,5-5-BOI2-01 655-5"8012-02 655-s-8012-02 1>55-S-8013-01 
ORIGINAL 10 -----> 6555BOll02 6555B01201 65:5SB01201 6555B01202 6555B01202 /.555801301 
LAB SAMPLE 10 ---> 42766-(120 42766-008 4l!766-016 42766 .. 009 42766-017 ~,2766-007 
10 fROM REPORT --> 655SBOll02 655s801201 65:55B01201 6555801202 6555B01202 /i55SB01301 
SA~LE DATE -----> 01/10/1>5 01/10/95 01/10/95 01/10/95 01/10/95 (11/10/95 
DATE EXTRACTED --> 01116/95 01/16/95 01/16/95 
DATE ANALYZED ---> 01/13/1'5 01/20/95 01/17/95 01/20/95 01/12/95 (11/20/95 
MATRIX ----------> Soil Soil S()i l Soil Soil Soil 
UNITS -----------> MG/KG UG/KG M(;fKG UG/KG MG/KG lIG/KG 

CA5 # Parameter CH529 VAL CH529 VAL Cfl529 VAL CH529 VAL CH529 VAL (:HS29 VAL 

9999900-00-3 Total Petroleum Hydrocarbons (lR) ??????nn 111111117? ??i'??????? ?????????? 1111111111 1)'11111111 
9999900-04-9 Miscellaneous light Products ??1????1'n ??'n?????? 1717111111 
9999900-08-3 Indeterminate Lubricating Oil 111????';'n 29000. 11';/1111111 ?????????? ?????????? 11000_ J 
9999900- 06-1 Total GasoL ine 1111111111 ????7?nn n'1????'??? 
9999900-10-7 Heavy Products ???????~'?? 11111??1?? ?????????? 111????111 ?~'???????? 
9999900-11-8 Indeterminate Diesel FueL 1111111;"11 1111117111 111'1111111 ????11???? 1111111111 n???????? 

*** Validation Complete *** 



-
I 

DATALCP3 CHARLESTON - ZONE H Page: 36 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

TPH SAMPLE ID -------> 655-5-11013-01 655-5-8013-02 655-5-8013-02 
ORIGINAL ID -----> 6555801301 6555801302 655S801302 
LAB SAMPLE ID ---> 42766-CI15 42766-011 42766-019 
ID FROM REPORT --> 655580\301 6555801302 6555801302 
SAMPLE DATE -----> 01/10/1'5 01110/95 01/10/95 
DATE EXTRACTED --> 01/16/95 
DATE ANALYZED ---> 0111211'5 01/20/95 01/13/95 
MATRIX ----------> Soil Soil SCI; l 
UlITS -----------> MG/KG UG/KG M(ii/KG 

CAS # Parameter CH529 VAL CH529 VAL CHS29 VAL 

9999900-00-3 Total Petroleum Hydrocarbons (tR) 111????'1' 11 ?????????? 111'??11111 

9999900-04-9 Miscellaneous light Products 11111111'11 171'1171111 
9999900-08-3 Indeterminate Lubricating Oil 111???11'11 15000. J 111'1111111 

9999900- 06-1 Total GasoL ine 1?111??111 
9999900-10·7 Heavy Products 11??17n11 111??????? nn1????? 
9999900-11-8 Indeterminate DieseL Fuel 1171111'1.'11 171??????? 111'1111111 

*** Validation Complete *** 

-
DATALCP3 CHARLESTON - :lONE H Page: 36 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 10:48 

Data for Soil in Vicinity of Building6S6 

TPH SAMPLE ID -------> 655-5-11013-01 655-5-8013-02 655-5-8013-02 
ORIGINAL ID -----> 6555801301 6555801302 655S801302 
LAB SAMPLE ID ---> 42766-CI15 42766-011 42766-019 
ID FROM REPORT --> 655580\301 6555801302 6555801302 
SAMPLE DATE -----> 01/10/1'5 01110/95 01/10/95 
DATE EXTRACTED --> 01/16/95 
DATE ANALYZED ---> 0111211'5 01/20/95 01/13/95 
MATRIX ----------> Soil Soil SCI; l 
UlITS -----------> MG/KG UG/KG M(ii/KG 

CAS # Parameter CH529 VAL CH529 VAL CHS29 VAL 

9999900-00-3 Total Petroleum Hydrocarbons (IR) 111????'1' 11 ?????????? 111'??11111 

9999900-04-9 Miscellaneous light Products 11111111'11 171'1171111 
9999900-08-3 Indeterminate Lubricating Oil 111???11'11 15000. J 111'1111111 

9999900- 06-1 Total GasoL ine 1?111??111 
9999900-10·7 Heavy Products 11??17n11 111??????? nn1????? 
9999900-11-8 Indeterminate DieseL Fuel 1171111'1.'11 171??????? 111'1111111 

*** Validation Complete *** 



Draft FiMl ReBA Facility Investigation Repon for Zone H 
Section 4: Namre of Co1l1Dmination 

Navo1 Base C/uIr/esron 
July 31, 1995 

4.1j.2.1 Volatile Organic Compounds in Groundwater 

No VOCs were reported for groundwater samples from near AOC 655. 

4.13.2.2 Semivolatile Organic Compounds in Groundwater 

No SVOCs were reported in the results for the groundwater samples from near AOC 655. 

Table 4.13.3 
AOC 655 

Organic Compounds in Groundwater (,<gIL) 
(3 Samples Collected) 

Risk-Based Screening 
Compound Name No. of Detections Range of Concentrations Levels 

Volatile OrganicCllDlpounds··. 

No VOCs detected. 

Semlvolatlle Organic Compounds 

No SVOCs detected. 

Pesticides 

alpha-Chlordane 

gamma-Chlordane 

l'olychlorinatedBiphenyis 

No PCBs detected. 

Total Petroleum Hydrocarbons 

No TPH detected. 

Table 4.13.4 
AOC 655 

0.04 

0.06 

Inorganic Elements in Groundwater (,<glL) 
(3 Samples Collected) 

Compound Name' No. of Detections Range of Concentrations 

Aluminum 2 1040c1750 

Iron 3 17~45~ 

Potassium 3 S22OQ;.161000 

4-159 

0.052 
alpha + gamma 

Risk-Based Screening 
Levels 

3700 

Not Listed 

NotLisied 

Draft FiMl ReBA Facility Investigation Repon for Zone H 
Section 4: Namre of Co1l1Dmination 

Navo1 Base C/uIr/esron 
July 31, 1995 

4.1j.2.1 Volatile Organic Compounds in Groundwater 

No VOCs were reported for groundwater samples from near AOC 655. 

4.13.2.2 Semivolatile Organic Compounds in Groundwater 

No SVOCs were reported in the results for the groundwater samples from near AOC 655. 

Table 4.13.3 
AOC 655 

Organic Compounds in Groundwater (,<gIL) 
(3 Samples Collected) 

Risk-Based Screening 
Compound Name No. of Detections Range of Concentrations Levels 

Volatile OrganicCllDlpounds··. 

No VOCs detected. 

Semlvolatlle Organic Compounds 

No SVOCs detected. 

Pesticides 

alpha-Chlordane 

gamma-Chlordane 

l'olychlorinatedBiphenyis 

No PCBs detected. 

Total Petroleum Hydrocarbons 

No TPH detected. 

Table 4.13.4 
AOC 655 

0.04 

0.06 

Inorganic Elements in Groundwater (,<glL) 
(3 Samples Collected) 

Compound Name' No. of Detections Range of Concentrations 

Aluminum 2 1040c1750 

Iron 3 17~45~ 

Potassium 3 S22OQ;.161000 

4-159 

0.052 
alpha + gamma 

Risk-Based Screening 
Levels 

3700 

Not Listed 

NotLisied 



. -:/ 
--

DATAlCP3 CHARLESTON - !?;ONE H Page: 7 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 11 :04 

Data for GW in Vicinity of Building 65<6 

S\I846-SWA ~~LE 10 -------> 009-G-Woo2-01 009-G-W005-01 009-G-W008-01 655-G-W001-0l 655-G-W002-01 655-G-WQ03-01 
ORIGINAL ID -----> 009GW00201 009GW00501 009GWOO801 655GWCI010l 655GW00201 655GW00301 
~a ~LE ID ---> 42048-006 420411-007 42381-004 42000-003 41986-005 41986-004 
ID FROM REPORT --> 110306 110307 009GW00801 102901 102808 102807 
~~LE DATE -----> 11/02/9'4 11/02194 11128/94 10128/94 10/27/94 10/27/94 
DAlE EXTRACTED --> 11/08/9'4 11108194 11/30/94 11/03/94 11/03/94 11/03194 
DAlE ANALYZED ---> 11/10/9'4 11/10/94 12107194 , 1109/94 11/09/94 11/09/94 
NAIRIX ----------> Water Water \la,ter Water "ater ~Iater 

UNITS -----------> UG/l UG/l UG,fL UG/L UG/l UlG/L 

CAS # Parameter CHS24 VAL CHS24 VAL CHS27 VAL CHS24 VAL CHS24 VAL CHS24 VAL 

62-75-9 N-N i trosodimethyLallll;ne 
606-20-2 2,6-Dinitrotoluene 
108-95-2 Phenol 
99-09-2 3-Nitroani line 
62-53-3 Ani l fne 
83-32-9 Acenaphthene 

111-44-4 bis(Z-Chloroethyl)ether 
51-28-5 2,4-0initrophenol 
95-57-8 2-Chlorophenot 

100-02-7 4-Nitrophenol 
541-73-1 1,3-Dichlorobenzene 
132-64-9 Oibenzofuran 
106-46-7 1,4-0ichlorobenzene 
121-14-2 2,4-DinitrotoLuene 
100-51-6 Benzyl alcohol 
84-66-2 Diethylphthalate 
95-50-1 1,2-Dichlorobenzene 

7005-72-3 4-Chlorophenylphenylether 
95-48-7 2-Methylphenol (o-Cresol) 

, 

86-73-7 Fluorene 
108-60-1 2,2 1 -oxybis(1-Chloropropane) 
100-01-6 4-Nitroani l fne 
106-44-5 4-Methylphenol Cp-Cresol) 
534-52-1 4,6-Dinitro-2~methylphenol 
621-64-7 N-Nitroso-di-n-propylamine 
86-30-6 N-Nftrosodiphenylamine 
67-72-1 Hexachloroethane 

101-55-3 4-Bromophenylphenylether 
98-95-3 Nitrobenzene 

118-74-1 Hexachlorobenzene 
78-59-1 Isophorone 
87-86-5 Pentachlorophenol 
88-75-5 2-Nitrophenol 
85-01-8 Phenanthrene ! 

105-67-9 2,4-Dimethylphenol 
120-12-7 Anthracene 

*** Validation Complete *** 

--
DATAlCP3 CHARLESTON - !?;ONE H Page: 7 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 11 :04 

Data for GW in Vicinity of Building 65<6 

S\I846-SWA ~~LE 10 -------> 009-G-Woo2-01 009-G-W005-01 009-G-W008-01 655-G-W001-0l 655-G-W002-01 655-G-WQ03-01 
ORIGINAL ID -----> 009GW00201 009GW00501 009GWOO801 655GWCI010l 655GW00201 655GW00301 
~a ~LE ID ---> 42048-006 420411-007 42381-004 42000-003 41986-005 41986-004 
ID FROM REPORT --> 110306 110307 009GW00801 102901 102808 102807 
~~LE DATE -----> 11/02/9'4 11/02194 11128/94 10128/94 10/27/94 10/27/94 
DAlE EXTRACTED --> 11/08/9'4 11108194 11/30/94 11/03/94 11/03/94 11/03194 
DAlE ANALYZED ---> 11/10/9'4 11/10/94 12107194 , 1109/94 11/09/94 11/09/94 
NAIRIX ----------> Water Water \la,ter Water "ater ~Iater 

UNITS -----------> UG/l UG/l UG,fL UG/L UG/l UlG/L 

CAS # Parameter CHS24 VAL CHS24 VAL CHS27 VAL CHS24 VAL CHS24 VAL CHS24 VAL 

62-75-9 N-N i trosodimethyLallll;ne 
606-20-2 2,6-Dinitrotoluene 
108-95-2 Phenol 
99-09-2 3-Nitroani line 
62-53-3 Ani l fne 
83-32-9 Acenaphthene 

111-44-4 bis(Z-Chloroethyl)ether 
51-28-5 2,4-0initrophenol 
95-57-8 2-Chlorophenot 

100-02-7 4-Nitrophenol 
541-73-1 1,3-Dichlorobenzene 
132-64-9 Oibenzofuran 
106-46-7 1,4-0ichlorobenzene 
121-14-2 2,4-DinitrotoLuene 
100-51-6 Benzyl alcohol 
84-66-2 Diethylphthalate 
95-50-1 1,2-Dichlorobenzene 

7005-72-3 4-Chlorophenylphenylether 
95-48-7 2-Methylphenol (o-Cresol) 
86-73-7 Fluorene 

108-60-1 2,2 1 -oxybis(1-Chloropropane) 
100-01-6 4-Nitroani l fne 
106-44-5 4-Methylphenol Cp-Cresol) 
534-52-1 4,6-Dinitro-2~methylphenol 
621-64-7 N-Nitroso-di-n-propylamine 
86-30-6 N-Nftrosodiphenylamine 
67-72-1 Hexachloroethane 

101-55-3 4-Bromophenylphenylether 
98-95-3 Nitrobenzene 

118-74-1 Hexachlorobenzene 
78-59-1 Isophorone 
87-86-5 Pentachlorophenol 
88-75-5 2-Nitrophenol 
85-01-8 Phenanthrene 

105-67-9 2,4-Dimethylphenol 
120-12-7 Anthracene 

*** Validation Complete *** 



DATAlCP3 CH.IIRLESTON - ~~ONE H Page: 8 
08/04/95 NAVAL BASE CH.IIRLESTON ZONE H (NBCH) Time: 11:04 

Data for GW in Vicinity of Building 6515 

SIIII46.SWI\ SN'-LE 10 .... -.-> 009-G·W002-01 009-G·W005-01 009-G·W008-01 655-G·W001-01 655-G-wo02-01 655-G·W003-01 
ORIGINAL 10 -----> 009GW00201 009GW00501 009GW00801 655GWCl0101 655GW00201 655GW00301 
~I ~LE ID ---> 42048-006 42048-007 42381-004 42000-003 41986-005 41986-004 
ID FROM REPORT --> 110306 110307 009GW00801 10m1 102808 102807 
SN'-LE DATE -----> 11/02/94 '1/02/94 11/28/94 10/28/94 10127194 10/27/94 
DATE EXTRACTED --> '1/08/94 11{08/94 11/30/94 "/03/94 '1/03/94 11/03/94 
DATE _Ll2ED --.> 11/10/94 1'/10/94 12107/94 '1/09/94 11109/94 11/09/94 
MATRIX .---------> Water Water Water Yater Water Water 
UNITS -.---------, UG/L UG/L UG/L UG/L UG/L UG/L 

CAS # Parameter CHS24 VAL CHS24 VAL CHS27 VAL CHS24 VAL CHS24 VAL CHS24 VAL 

65-85-0 Benzo i c aci d 
84-74-2 Oi -n·butylphthalat'e 

111-91-1 bis(2-Chloroethoxy)methane 
206-44-0 Fluoranthene 
120-83-2 2,4-Dichlorophenol 
92-87-5 Benzidine 

120-82-1 1,2,4-Trichlorobenzene 
129-00-0 Pyrene 
91-20-3 Naphthalene 
85-68-7 Butylbenzylphthalate 

106-47-8 4-Chloroaniline 
91 -94- 1 3,3 1 -Oichlorobenzidine 
87-68-3 Hexachlorobutadiene 
56-55-3 Benzo(a)anthracene 
59-50-7 4-Chloro-3-methylphenol 

218-01-9 Chrysene 
91 -57-6 2 -Methy l naph tha l ene 

117-81-7 bisC2-Ethylhexyl)phthalate CBEHP) 
77-47-4 Hexachlorocyclopentadiene 

117-84-0 Di-n-octylphthalate 
88-06-2 2,4,6-Trichlorophenol 

205-99-2 Benzo(b)fluoranthene 
95-95-4 2,4,5-Trichlorophenol 

207-08-9 Benzo(k)fluoranthene 
91-58-7 2-Chloronaphthalene 
50-32-8 Benzo(a)pyrene 
88-74-4 2-Nitroani line 

193-39-5 Indeno(1,2,3-cd)pyrene 
131-11-3 Dimethylphthalate 
53-70-3 Dibenzo(a,h)anthracene 

208-96-8 Acenaphthylene 
191-24-2 Benzo(g,h,i)perylene 
103-33-3 Azobenzene 

*** Validation Complete *** 

DATAlCP3 CH.IIRLESTON - ~~ONE H Page: 8 
08/04/95 NAVAL BASE CH.IIRLESTON ZONE H (NBCH) Time: 11 :04 

Data for GW in Vicinity of Building 6515 

SIIII46.SWI\ SN'-LE 10 .... -.-> 009-G·W002-01 009-G·W005-01 009-G·W008-01 655-G·W001-01 655-G-wo02-01 655-G·W003-01 
ORIGINAL 10 -----> 009GW00201 009GW00501 009GW00801 655GWCl0101 655GW00201 655GW00301 
~I ~LE ID ---> 42048-006 42048-007 42381-004 42000-003 41986-005 41986-004 
ID FROM REPORT --> 110306 110307 009GW00801 102961 102808 102807 
SN'-LE DATE -----> 11/02/94 11/02{94 11/28/94 10/28/94 10127194 10/27/94 
DATE EXTRACTED --> 11/08/94 11{08/94 11/30/94 11/03/94 11/03/94 11/03/94 
DATE _Ll2ED --.> 11/10/94 11/10/94 12/07/94 11/09/94 11109/94 11/09/94 
MATRIX .---------> Water Water Water Yater Water Water 
UNITS -.---------, UG/L UG/L UG/L UG/L UG/L UG/L 

CAS # Parameter CHS24 VAL CHS24 VAL CHS27 VAL CHS24 VAL CHS24 VAL CHS24 VAL 

65-85-0 Benzo i c aci d 
84-74-2 Oi -n·butylphthalat'e 

111-91-1 bis(2-Chloroethoxy)methane 
206-44-0 Fluoranthene 
120-83-2 2,4-Dichlorophenol 
92-87-5 Benzidine 

120-82-1 1,2,4-Trichlorobenzene 
129-00-0 Pyrene 
91-20-3 Naphthalene 
85-68-7 Butylbenzylphthalate 

106-47-8 4-Chloroaniline 
91-94-1 3,3 1 -Oichlorobenzidine 
87-68-3 Hexachlorobutadiene 
56-55-3 Benzo(a)anthracene 
59-50-7 4-Chloro-3-methylphenol 

218-01-9 Chrysene 
91-57-6 2 -Methy l naph tha l ene 

117-81-7 bisC2-Ethylhexyl)phthalate CBEHP) 
77-47-4 Hexachlorocyclopentadiene 

117-84-0 Di-n-octylphthalate 
88-06-2 2,4,6-Trichlorophenol 

205-99-2 Benzo(b)fluoranthene 
95-95-4 2,4,5-Trichlorophenol 

207-08-9 Benzo(k)fluoranthene 
91-58-7 2-Chloronaphthalene 
50-32-8 Benzo(a)pyrene 
88-74-4 2-Nitroani line 

193-39-5 Indeno(1,2,3-cd)pyrene 
131-11-3 Dimethylphthalate 
53-70-3 Dibenzo(a,h)anthracene 

208-96-8 Acenaphthylene 
191-24-2 Benzo(g,h,i)perylene 
103-33-3 Azobenzene 

*** Validation Complete *** 



DATALCP3 CHARLESTON - :lONE H Page: 9 

08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 11:04 

Data for GW in Vicinity of Building 656 
i 

511846-S1IIIA SAMPLE 10 ~~_~_w_> GDH-G-~1002-01 
ORIGINAL 10 -----. GDHGWOCl201 
LAB SAMPLE 10 ---. 42084-(104 
10 FROM REPORT --. GDHGWOCl201 
SAMPLE DATE -----. 11/04/1'4 
DATE EXTRACTED --. 11/10/1'4 
DATE ANALYZED ---. 11/15/\14 
MATRIX ----------> Water 
UNITS -----------. UG/L 

CAS # Parameter CHS25 VAL 

62-75-9 N-Nitrosodimethylamine 
606-20-2 2,6-Dinitrotoluene 
108-95-2 Phenol 
99-09-2 3-Nitroani t jne 
62-53-3 Ani line 
83-32-9 Acenaphthene 

111-44-4 bis(2-Chloroethyl)ether 
51-28-5 2,4-Dinitrophenol 
95-57-8 2-Chlorophenol 

100-02-7 4-Nitrophenol 
541-73-1 ',3-0ichlorobenzene 
132-64-9 Oiben2:ofuran 
106-46-7 ',4-DichLorobenzene 
121-14-2 2,4-Dinitrotoluene 
100-51-6 Benzyl alcohol 
84-66-2 Diethylphthalate 
95-50-1 1,2-Dichlorobenzene 

7005-72-3 4-Chlorophenylphenylether 
95-48-7 2-Methylphenol (o-CresoL) 
86-73-7 Fluorene 

108-60-1 2,2 1 -oxybis(1-Chloropropane) 
100-01-6 4-Nitroan; 1 fne 
106-44-5 4-Methylphenol (p-Cresot) 
534-52-1 4,6-Dinitro-2-methylphenol 
621-64- 7 N-Nitroso-di-n-propylamine 
86-30-6 N-Nitrosodiphenylamine 
67-72-1 Hexachloroethane 

101-55-3 4-Bromophenylphenylether 
98-95-3 Nitrobenzene 

118-74-' Hexachlorobenzene 
78- 59-1 Isophorone 
87-86-5 Pentacnlorophenol 
88-75-5 2-Nitrophenol 
85-01-8 Phenanthrene 

105-67-9 2,4-Dimethylphenol 
120-12-7 Anthracene 

----_ .. -

*** Validation Complete *** 

DATALCP3 CHARLESTON - :lONE H Page: 9 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 11 :04 

Data for GW in Vicinity of Building 656 

511846-S1IIIA SAMPLE 10 ~~_~_w_> GDH-G-~1002-01 
ORIGINAL 10 -----. GDHGWOCl201 
LAB SAMPLE 10 ---. 42084-(104 
10 FROM REPORT --. GDHGWOCl201 
SAMPLE DATE -----. 11/04/1'4 
DATE EXTRACTED --. 11/10/1'4 
DATE ANALYZED ---. 11/15/\14 
MATRIX ----------> Water 
UNITS -----------. UG/L 

CAS # Parameter CHS25 VAL 

62-75-9 N-Nitrosodimethylamine 
606-20-2 2,6-Dinitrotoluene 
108-95-2 Phenol 
99-09-2 3-Nitroani t jne 
62-53-3 Ani line 
83-32-9 Acenaphthene 

111-44-4 bis(2-Chloroethyl)ether 
51-28-5 2,4-Dinitrophenol 
95-57-8 2-Chlorophenol 

100-02-7 4-Nitrophenol 
541-73-1 ',3-0ichlorobenzene 
132-64-9 Oiben2:ofuran 
106-46-7 ',4-DichLorobenzene 
121-14-2 2,4-Dinitrotoluene 
100-51-6 Benzyl alcohol 
84-66-2 Diethylphthalate 
95-50-1 1,2-Dichlorobenzene 

7005-72-3 4-Chlorophenylphenylether 
95-48-7 2-Methylphenol (o-CresoL) 
86-73-7 Fluorene 

108-60-1 2,2 1 -oxybis(1-Chloropropane) 
100-01-6 4-Nitroan; 1 fne 
106-44-5 4-Methylphenol (p-Cresot) 
534-52-1 4,6-Dinitro-2-methylphenol 
621-64- 7 N-Nitroso-di-n-propylamine 
86-30-6 N-Nitrosodiphenylamine 
67-72-1 Hexachloroethane 

101-55-3 4-Bromophenylphenylether 
98-95-3 Nitrobenzene 

118-74-' Hexachlorobenzene 
78- 59-1 Isophorone 
87-86-5 Pentacnlorophenol 
88-75-5 2-Nitrophenol 
85-01-8 Phenanthrene 

105-67-9 2,4-DimethylphenoL 
120-12-7 Anthracene 

*** Validation Complete *** 



OATALCP3 CHARLESTON - :WNE H Page: 10 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 11:04 

Data for GW in Vicinity of Building 656 

SW846-SVIIA ~MPLE 10 -------> GOH-G-~1002-01 
ORIGINAL ID -----> GOHGWOCI201 
LAB ~LE ID ---> 42084-CI04 
ID FROM REPORT --> GOHGWOCl201 
~MPLE DATE -----> 11/04/1'4 
DATE EXTRACTED --> 11/10/1'4 
DATE ANALYZED ---> 11/15/1'4 
MATRIX ----------> Water 
UNITS -----------> UG/L 

CAS # Parameter CHS25 VAL 

65-85-0 Benzoic acid 
84-74-2 Oi-n-butylphthalate 

111-91-1 bis(2-Chloroetnoxy)methane 
206-44-0 Fluoranthene 
120-83-2 2,4-Dichlorophenol 
92-87-5 Benzidine 

120-82-1 1,2,4-Trichlorobenzene 
129-00-0 Pyrene 
91-20-3 Naphthalene 
85-68-7 Butylbenzylphthalate 

106-47-8 4-Chloroaniline 
91-94-1 3,3 1 -Dichlorobenzidine 
87-68-3 Hexachlorobutadiene 
56-55-3 Benzo(a)anthracene 
59-50-7 4-Chloro-3-methyLphenol 

218-01-9 Chrysene 
91-57-6 2-MethyLnaphthaLene 

117-81-7 bfs(2-Ethylhexyl)phthalate (BEHP) 
77-47-4 Hexachlorocyclopentadiene 

117-84-0 Di-n-octyLphthalate 
88-06-2 2,4,6-Trichlorophenol 

205-99-2 Benzo(b)fLuoranthene 
95-95-4 2,4,S-Trichlorophenol 

207-08-9 Benzo(k)fluoranthene 
91-58-7 2-Chloronaphthalene 
50-32-8 Benzo(a)pyrene 
88-74-4 2-Nitroani line 

193-39-5 Indeno(1,2,3-cd)pyrene 
131-"-3 Oimethylphthalate 
53-70-3 O;benzo(a,h)anthracene 

208-96-8 Acenaphthylene 
191-24-2 Benzo(g,h,i)peryLene 
103-33-3 Azobenzene 

*** Validation Complete *** 

OATALCP3 CHARLESTON - :WNE H Page: 10 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 11 :04 

Data for GW in Vicinity of Building 656 

SW846-SVIIA ~MPLE 10 -------> GOH-G-~1002-01 
ORIGINAL ID -----> GOHGWOCI201 
LAB ~LE ID ---> 42084-CI04 
ID FROM REPORT --> GOHGWOCl201 
~MPLE DATE -----> 11/04/1'4 
DATE EXTRACTED --> 11/10/1'4 
DATE ANALYZED ---> 11/15/1'4 
MATRIX ----------> Water 
UNITS -----------> UG/L 

CAS # Parameter CHS25 VAL 

65-85-0 Benzoic acid 
84-74-2 Oi-n-butylphthalate 

111-91-1 bis(2-Chloroetnoxy)methane 
206-44-0 Fluoranthene 
120-83-2 2,4-Dichlorophenol 
92-87-5 Benzidine 

120-82-1 1,2,4-Trichlorobenzene 
129-00-0 Pyrene 
91-20-3 Naphthalene 
85-68-7 Butylbenzylphthalate 

106-47-8 4-Chloroaniline 
91-94-1 3,3 1 -Dichlorobenzidine 
87-68-3 Hexachlorobutadiene 
56-55-3 Benzo(a)anthracene 
59-50-7 4-Chloro-3-methyLphenol 

218-01-9 Chrysene 
91-57-6 2-MethyLnaphthaLene 

117-81-7 bfs(2-Ethylhexyl)phthalate (BEHP) 
77-47-4 Hexachlorocyclopentadiene 

117-84-0 Di-n-octyLphthalate 
88-06-2 2,4,6-Trichlorophenol 

205-99-2 Benzo(b)fLuoranthene 
95-95-4 2,4,S-Trichlorophenol 

207-08-9 Benzo(k)fluoranthene 
91-58-7 2-Chloronaphthalene 
50-32-8 Benzo(a)pyrene 
88-74-4 2-Nitroani line 

193-39-5 Indeno(1,2,3-cd)pyrene 
131-"-3 Oimethylphthalate 
53-70-3 O;benzo(a,h)anthracene 

208-96-8 Acenaphthylene 
191-24-2 Benzo(g,h,i)peryLene 
103-33-3 Azobenzene 

*** Validation Complete *** 



DATALCP3 CHARLESTON - ZONE H Page: 11 

08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 11:04 

Data for GW in Vicinity of Building 656 

Sl.I846-_ SAMPLE 10 -------> 009-G-\/002-01 009-G-W005-01 OC~-G-W008-01 65S-G"W001-0l 655-G-W002-01 /iS5-G-w003-01 
ORIGINAL 10 -----> 009GW00201 009GW00501 OCl9GWOO801 655GWIlOl01 655GW00201 /.55GW00301 
LAB SAMPLE ID ~~~> 42048-002 42048-003 4'!381-001 42000··001 41986-003 '.1986-002 
10 FRill REPORT --> 110306 110307 OC~WOO801 10290'1 102808 1102807 
SAMPLE DATE -----> 11/02/1>4 11/02194 11/28/94 10/28/94 10/27/94 110/27/94 
DUE ANAL flED - --> 11/08/1>4 11/09/94 lU07!94 11/08/94 11/08/94 '11/08/94 
1I1I.TRIX ----------> Water Water Welter Water Water \later 
linTS -----------> UG/L UG/L UCill UG/L UG/L lJG/L 

CAS # Parameter CHS24 VAL CHS24 VAL CIIS27 VAL CHS24 VAL CHS24 VAL I:HS24 VAL 

100-41-4 Ethylbenzene 
100-42-5 Styrene 

10061-01-5 cis-1,3-Dichloropropene 
10061-02-6 trans-1 ,3-0 i ch Lor<lpropene 

107-06-2 1,2-Dichloroethane 
108-05-4 Vinyl acetate 
108-10-1 4-Methyl-2-Pentanone (MI8K) 
108-88-3 Toluene 
108-90-7 Ch lorobenzene 
109-99-9 Tetrahydrofuran 
124-48-1 Dibromochloromethane 
127-18-4 Tetrachloroethene 

1330-20-7 XyLene (Total) 
540-59-0 1,2-0fchloroethene' (total) 

56-23-5 Carbon tetrachloride 
591-78-6 2-Hexanone 

67-64-1 Acetone 
67-66-3 Chloroform 
71-43-2 Benzene 
71-55-6 1,1,1-Trichloroethane 
74-83-9 Bromomethane 
74-87-3 Chloromethane 
75-00-3 Chloroethane 
75-01-4 Vinyl chloride 
75-09-2 Methylene chloride' 
75-15-0 Carbon disulfide 
75-25-2 Bromoform 
75-27-4 Bromodi chloromethane 
75-34-3 1,1-0ichloroethane' 
75-35-4 1 , 1-0 i ch loroethenE' 
75-69-4 Trichlorofluoromethane 
78-87-5 1.2-0ichloropropane 
78-93-3 2-Butanone (MEIO 
79-00-5 1,1,2-Trichloroethane 
79-01-6 Trichloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 

110-75-8 2-Chtoroethylvinyt ether ?????????? ?????????? nn?????? ?????????? ?????????? ?????????? 

*** Validation Complete *** 

DATALCP3 CHARLESTON - ZONE H Page: 11 

08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 11 :04 

Data for GW in Vicinity of Building 656 

Sl.I846-_ SAMPLE 10 -------> 009-G-\/002-01 009-G-W005-01 OC~-G-W008-01 65S-G"W001-0l 655-G-W002-01 /iS5-G-w003-01 
ORIGINAL 10 -----> 009GW00201 009GW00501 OCl9GWOO801 655GWIlOl01 655GW00201 /.55GW00301 
LAB SAMPLE ID ~~~> 42048-002 42048-003 4'!381-001 42000··001 41986-003 '.1986-002 
10 FRill REPORT --> 110306 110307 OC~WOO801 10290'1 102808 1102807 
SAMPLE DATE -----> 11/02/1>4 11/02194 11/28/94 10/28/94 10/27/94 110/27/94 
DUE ANAL flED - --> 11/08/1>4 11/09/94 lU07!94 11/08/94 11/08/94 '11/08/94 
1I1I.TRIX ----------> Water Water Welter Water Water \later 
linTS -----------> UG/L UG/L UCill UG/L UG/L lJG/L 

CAS # Parameter CHS24 VAL CHS24 VAL CIIS27 VAL CHS24 VAL CHS24 VAL I:HS24 VAL 

100-41-4 Ethylbenzene 
100-42-5 Styrene 

10061-01-5 cis-1,3-Dichloropropene 
10061-02-6 trans-1 ,3-0 i ch Lor<lpropene 

107-06-2 1,2-Dichloroethane 
108-05-4 Vinyl acetate 
108-10-1 4-Methyl-2-Pentanone (MI8K) 
108-88-3 Toluene 
108-90-7 Ch lorobenzene 
109-99-9 Tetrahydrofuran 
124-48-1 Dibromochloromethane 
127-18-4 Tetrachloroethene 

1330-20-7 XyLene (Total) 
540-59-0 1,2-0fchloroethene' (total) 

56-23-5 Carbon tetrachloride 
591-78-6 2-Hexanone 

67-64-1 Acetone 
67-66-3 Chloroform 
71-43-2 Benzene 
71-55-6 1,1,1-Trichloroethane 
74-83-9 Bromomethane 
74-87-3 Chloromethane 
75-00-3 Chloroethane 
75-01-4 Vinyl chloride 
75-09-2 Methylene chloride' 
75-15-0 Carbon disulfide 
75-25-2 Bromoform 
75-27-4 Bromodi chloromethane 
75-34-3 1,1-0ichloroethane' 
75-35-4 1 , 1-0 i ch loroethenE' 
75-69-4 Trichlorofluoromethane 
78-87-5 1.2-0ichloropropane 
78-93-3 2-Butanone (MEIO 
79-00-5 1,1,2-Trichloroethane 
79-01-6 Trichloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 

110-75-8 2-Chtoroethylvinyt ether ?????????? ?????????? ??n?????? ?????????? ?????????? ?????????? 

*** Validation Complete *** 



DATALCP3 CHARLESTON - :WNE H Page: 12 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 11:04 

Data for GW in Vicinity of Building 656 

SWII46-VIIA SAMPLE ID -------. GDH-G-\I002-01 
ORIGINAL ID -----. GDHGIIOCI201 
LAB SAMPLE ID - --> 42084-CIOI 
10 FRill REPORT --. GDHGWOO201 
SAMPLE DATE -----. 11/04/1'4 
DATE ANALYZED ---. 11/15/1'4 
MATRIX ----------. Water 
UNITS -----------. UG/L 

CAS # Parameter CHS25 VAL 

100-41-4 Ethylbenzene 
100-42-5 Styrene 

10061-01-5 cis-1,3-Dichloropropene 
10061-02-6 trans-1,3-DichLoropropene 

107-06-2 1,2-Dichloroethane 
108-05-4 Vinyl acetate 
108-10-1 4-Methyl-2-Pentanone (MIBK) 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
109-99-9 Tetrahydrofuran 
124-48-1 Oibromochloromethane 
127-18-4 Tetrachtoroethene 

1330-20- 7 XyLene (Total) 
540-59-0 1.2-0fchloroetheno (total) 
56-23-5 Carbon tetrachloride 

591-78-6 2-Hexanone 
67-64-1 Acetone 
67-66-3 Chloroform 
71-43-2 Benzene 
71-55-6 1,1,'-TrichLoroethane 
74-83-9 Bromomethane 
74-87-3 Chloromethane 
75-00-3 Chloroethane 
75-01-4 Vinyl chloride 
75-09-2 Methylene chloride 
75-15-0 Carbon disulfide 
75-25-2 Bromoform 
75-27-4 Bromodichloromethane 
75-34-3 1,1-DichLoroethane 
75-35-4 1, '-Oichloroethene 
75-69-4 Trichlorofluoromethane 
78-87-5 1,2-0ichloropropane 
78-93-3 2-Butanone (MEK) 
79-00-5 1,1,2-Trichloroethane 
79-01 -6 Trichloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 

110-75-8 2-Chloroethylvinyl ether ???????'1'?? 

*** Validation Complete *** 

DATALCP3 CHARLESTON - :WNE H Page: 12 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 11 :04 

Data for GW in Vicinity of Building 656 

SWII46-VIIA SAMPLE ID -------. GDH-G-\I002-01 
ORIGINAL ID -----. GDHGIIO[1201 
LAB SAMPLE ID - --> 42084-[101 
10 FRill REPORT --. GDHGWOO201 
SAMPLE DATE -----. 11/04/1'4 
DATE ANALYZED ---. 11/15/1'4 
MATRIX ----------. Water 
UNITS -----------. UG/L 

CAS # Parameter CHS25 VAL 

100-41-4 Ethylbenzene 
100-42-5 Styrene 

10061-01-5 cis-1,3-Dichloropropene 
10061-02-6 trans-1,3-DichLoropropene 

107-06-2 1,2-Dichloroethane 
108-05-4 Vinyl acetate 
108-10-1 4-Methyl-2-Pentanone [MIBK) 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
109-99-9 Tetrahydrofuran 
124-48-1 Oibromochloromethane 
127-18-4 Tetrachtoroethene 

1330-20- 7 XyLene (Total) 
540-59-0 1.2-0fchloroetheno (total) 

56-23-5 Carbon tetrachloride 
591-78-6 2-Hexanone 

67-64-1 Acetone 
67-66-3 Chloroform 
71-43-2 Benzene 
71-55-6 1,1,'-TrichLoroethane 
74-83-9 Bromomethane 
74-87-3 Chloromethane 
75-00-3 Chloroethane 
75-01-4 Vinyl chloride 
75-09-2 Methylene chloride 
75-15-0 Carbon disulfide 
75-25-2 Bromoform 
75-27-4 Bromodichloromethane 
75-34-3 1,1-DichLoroethane 
75-35-4 1, '-Oichloroethene 
75-69-4 Trichlorofluoromethane 
78-87-5 1,2-0ichloropropane 
78-93-3 2-Butanone (MEK) 
79-00-5 1,1,2-Trichloroethane 
79-01 -6 Trichloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 

110-75-8 2-Chloroethylvinyl ether ???????'1'?? 

*** Validation Complete *** 



DATAlCP3 CHARLESTON - :WNE H Page: 13 
08/04/95 NAVAL BASE CHARLESTON ZONE H (NBCH) Time: 11:04 

Data for GW in Vicinity of Building 656 

TPH SAMPLE 10 -------> 655-G-11001-0l 655-G-W002-01 655-0-11003-01 
ORIGINAL 10 -----> 655GWDCI101 655GW00201 655GWD0301 
LAB SAMPLE 10 ---> 42000-006 41986-014 41986-013 
10 FIKII REPORT --> 102901 102808 10'2807 
SAMPLE DATE -----> 10/28/1'4 10/27194 10/27/94 
DATE EXTRACTED --> II/OIl\,4 11/01/94 11/01/94 
DATE ANALYZED ---> 11/01/1'4 11/01/94 11/01/94 
MATRIX ----------> Water Water Walter 
UNITS -----------> MG/l MG/l MGil 

CAS # Parameter CHS24 VAL CHS24 VAL CHS24 VAL 

9999900-00-3 Total Petroleum Hydrocarbons (IR) 
9999900-04-9 Miscellaneous Light Products 11111117'71 1111117??1 ????7????? 
9999900-08-3 Indeterminate Lubricating Oil 111?????'?? 111??????? 1711?????? 
9999900-06-1 Total Gasoline 11??????'?? 1111111117 1111111711 
9999900-10-7 Heavy Products 11111117'11 11???11111 1111111111 
9999900-11-8 Indeterminate Diesel Fuel 11711111'11 1111?11?11 1111111111 
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