
 

 
 

El Paso Corporation, Environmental Remediation Department 
2 North Nevada Avenue, Colorado Springs, CO 80903 

March 24, 2009    
 
 
Margaret Weiser 
Environmental Scientist / Project Manager 
Kansas Department of Health and Environment 
Bureau of Environmental Remediation 
Post Remedial Unit 
1000 SW Jackson Street, Suite 420 
Topeka, Kansas  66612-1367 
 
RE:  Subslab Vapor Investigation Report  

Residence, 1800 North Topeka Street, El Dorado, Kansas  
 
Dear Ms. Weiser: 
 
This letter presents the results of the subslab vapor investigation conducted at the residence 
located at 1800 North Topeka Street, El Dorado, Kansas (Residence).  The location of the 
Residence is presented on Figure 1.  The investigation was performed by MWH Americas, Inc. 
(MWH) on behalf of El Paso Merchant Energy-Petroleum Company (EPME-PC). 
  
Background 
 
Recent groundwater monitoring conducted at the former EPME-PC El Dorado Refinery 
indicated the presence of groundwater impacts in the vicinity of the Residence.  Groundwater 
well locations and recent analytical data are presented on Figure 2.  As a precaution, the KDHE 
requested that EPME-PC perform subslab vapor sampling at one location in the basement of the 
Residence.  On November 21, 2008, EPME-PC submitted the “Subslab Vapor Investigation 
Work Plan for the El Dorado Refinery, El Dorado Kansas” (November 2008) (Work Plan) to the 
Kansas Department of Health and Environment, Bureau of Environmental Remediation (KDHE).  
The KDHE subsequently approved the Work Plan in a letter dated November 26, 2008.  Prior to 
performing field activities, a signed access agreement was obtained from the property owner, Mr. 
Jim Galliardt. 
 
Subslab Vapor Sampling Port Installation 
 
On December 17, 2008, MWH personnel installed the vapor sampling port inside the basement 
of the Residence following procedures outlined in the Work Plan.  Mr. Galliardt was present 
during the installation and approved the location before the coring began.  A photographic log of 
the vapor sampling port installation and subsequent sampling is included in Appendix A.   

During installation of the sampling port, a rotary hammer drill was used to drill a small diameter 
pilot hole to assess the slab thickness.  Next, the rotary hammer drill was used to advance a 1-
inch diameter hole into the subslab.  A ⅜-inch diameter inner hole was then advanced in the 
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center of the outer hole approximately two inches into the subslab material. After cleaning the 
borehole with a damp towel, the vapor probe was inserted into the borehole and capped.  Once 
the vapor probe was in position, the annulus between the stainless steel sample probe and the 
borehole wall was filled with a Portland cement slurry for proper sealing.   
Sub-Slab Vapor Sampling 
 
On December 18, 2008, MWH personnel met Bill Morris and Margaret Weiser of the KDHE at 
the Residence for the subslab vapor sampling event.  The KDHE was there to oversee the 
sampling event and also to collect a split sample.   
 
Once in the basement, MWH visually inspected the sample port for defects prior to sampling.  
MWH proceeded to set up the summa canister sampling apparatus and collect field parameters, 
including ambient air temperature and barometric pressure.  Field notes are included in Appendix 
B.  The sampling apparatus setup is depicted in the attached photographic log (Appendix A).  
Two, one-liter summa canisters, each equipped with isolation valves, were used in the sampling 
effort, one for the primary subslab sample (VP-01) and one for the duplicate subslab sample 
(VP-100).   
 
Once the sampling apparatus was prepared, the system was checked for leaks using a vacuum 
pump equipped with a pressure gauge.  System leaks were initially indicated and loss of pressure 
was noted at the vacuum gauge.  System fittings were secured and the system was re-checked 
and passed the leak test prior to system purging.  The sampling system was purged with a hand 
vacuum pump prior to sample collection.  Purge air was collected in a Tedlar bag so that the 
purge volume could be easily measured.  Approximately one liter of air was purged from the 
system prior to sampling.  
 
After the system purging was completed, the regulator valve at summa canister VP-01 was 
opened to begin sampling and the beginning vacuum of the canister was recorded at -22 inches 
of mercury (”-Hg).  It should be noted that the initial vacuum for VP-01 (-22”-Hg) was 
considered below acceptance criteria set forth in the Work Plan and is discussed in more detail 
below.  After approximately nine minutes, the VP-01 pressure gauge indicated 0”-Hg and 
sampling was deemed complete and the regulator valve was closed.  Next, the regulator valve at 
sample container VP-100 was opened to begin sampling and the beginning vacuum of the 
canister was recorded (-28.5”-Hg).  After approximately thirteen minutes, the pressure gauge 
indicated 0”-Hg and sampling was deemed complete and the regulator valve was closed.  
 
Once VP-01 and VP-100 were collected, MWH removed both sample canisters from the 
sampling system, and the KDHE installed a third one-liter summa canister to the sampling 
system.  The KDHE collected one a split sample (KDHE VP01) with the canister.  MWH 
personnel completed chain-of-custody documentation, packed the two sample containers, and 
cleaned up the area to the homeowner’s satisfaction prior to leaving the Residence.   
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Analytical  
 
MWH submitted the two summa canister samples under standard chain-of-custody procedures to 
Accutest Laboratory in Dayton, New Jersey via overnight delivery service for testing. The 
samples were analyzed by EPA Method TO-15 for the volatile compounds identified in the Work 
Plan with the exception of n-propylbenzene, sec-butylbenzene, and t-butylbenzene.  These three 
compounds are not commonly tested by Method TO-15.  Concentrations of these three 
compounds in the groundwater within the study area (less than the KDHE Tier 2 Residential 
RBSL for sec-butylbenzene, and t-butylbenzene, and less than 50 µg/L for n-propylbenzene) 
were at much lower levels than other VOCs, such as benzene, and therefore do not present a 
likely indoor air risk. The KDHE sample KDHE VP01 was submitted to Pace Analytical 
Services, Inc. located in Minneapolis, Minnesota for analysis by EPA Method TO-15.   
 
Based on the low initial vacuum (-22”-Hg) observed during sampling, the summa canister used 
to collect Sample VP-01 was determined to have leaked during transport from the laboratory.  
Therefore, the resulting data from this canister were considered invalid per EPA Method TO-15 
(EPA/625/R-96/010b) protocol.  Samples VP-100 and KDHE sample KDHE VP01 were found 
to be within acceptance criteria.  Analytical results from samples VP-100 and KDHE VP01 are 
presented in Table 1.  Complete laboratory analytical reports are provided in Appendix C. 
 
Preliminary laboratory analytical results were submitted to Four Star Environmental of Houston, 
Texas for data validation.  The Data Usability Summary (DUS) report is included in Appendix D 
for the data.  The conclusion of the DUS was that the data are valid and are within the acceptance 
criteria.   
 
Volatile organic compounds that were detected above laboratory-reporting limits for the valid 
samples, VP-100 and KDHE VP01, are shown in Table 1.  Also presented on Table 1 are the 
KDHE Risk-Based Standards for Kansas – 4th Edition, June 2007, Appendix A-2 Tier 2 
Risk-Based Indoor Air Values for comparison.  However, per the KDHE guidance document 
“Kansas Vapor Intrusion Guidance (June 2007)”, indoor air and subslab vapor concentrations 
are not directly comparable and a dilution/attenuation factor of 10 is commonly utilized when 
evaluating subslab vapor data (i.e., subslab vapor data are typically reduced by a factor of 10 for 
comparing with indoor standards). 
 
As shown on Table 1, analytical results were below the KDHE Indoor Air RBSLs for all 
detected compounds.  It is recommended that the sub-slab monitoring port be removed and that 
no additional vapor sampling be conducted. 
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Closing 
 
Based on the results of the subslab vapor sampling described above, EPME-PC proposes 
abandonment of the sub-slab vapor sampling port at this time.  EPME-PC would also like to 
clarify that no further subslab or other vapor sampling is warranted. 
 
Your consideration in this matter is appreciated.  Please feel free to call me at (719) 520-4615 
with any questions or comments you may have.   
 
Sincerely, 

 
Brian Kellmann, P.G., CHMM 
Project Manager 
Environmental Remediation 
El Paso Corporation   
 
Enclosure 
 
cc: Bill Morris (KDHE-BER) 

Jean Underwood (KDHE-BER) 
 Doug Mick (MWH) 
 Bill Pickens (MWH) 
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TABLE 1

SUMMARY OF ANALYTICAL RESULTS FOR SUBSLAB VAPOR SAMPLES
1800 N. TOPEKA STREET, EL DORADO, KANSAS

EL PASO MERCHANT ENERGY-PETROLEUM COMPANY
(Page 1 of 2)

EPME-PC 
Results

KDHE Split-      
Sample Results

Sample Identification VP-100 KDHE VP01
Date Collected 12/18/2008 12/18/2008

Analyte (Units)
KDHE Indoor Air 

Values

Volatile Organic Compounds (µg/m3)
Acetone 156.4 35.2 64.0
Benzene 2.7 ND [5.1] ND [5.5]
Bromodichloromethane 1.4 -- ND [11.8]
Bromoform -- -- ND [17.6]
Bromomethane 2.2 -- ND [6.6]
1,3-Butadiene 0.1 -- ND [3.8]
Carbon Disulfide 312.9 -- ND [5.3]
Carbon Tetrachloride 0.9 -- ND [10.9]
Chlorobenzene 8.9 -- ND [7.9]
Chloroethane 29.4 ND [4.2] ND [4.5]
Chloroform 1.1 -- ND [8.3]
Chloromethane 13.5 -- ND [3.5]
Cumene (Isopropylbenzene) 156.4 ND [7.9] --
Cyclohexane -- -- ND [5.7]
Dibromochloromethane -- ND [14.3]
Dibenzofuran 6.3 -- --
1,2-Dichlorobenzene 89.4 -- ND [10.1]
1,3-Dichlorobenzene -- -- ND [10.1]
1,4-Dichlorobenzene 3.5 -- ND [10.1]
Dichlorodifluoromethane 89.4 -- ND [8.4]
1,1-Dichloroethane 223.5 ND [6.5] ND [6.9]
1,2-Dichloroethane 0.9 -- ND [6.9]
1,1-Dichloroethene 0.5 -- ND [6.8]
1,2-Dichloroethene (cis) 15.6 ND [6.3] ND [6.8]
1,2-Dichloroethene (trans) 31.3 -- ND [6.8]
1,2-Dichloropropane 1.3 -- ND [7.9]
1,3-Dichloropropene (cis) 0.7 -- ND [7.7]
1,3-Dichloropropene (trans) -- -- ND [7.7]
Dichlorotetrafluoroethane -- -- ND [11.8]
Ethyl acetate -- -- ND [6.1]
Ethylbenzene 453.6 ND [6.9] ND [7.4]
Ethylene dibromide (1,2-Dibromomethane) 0.1 -- ND [13.4]
4-Ethyltoluene -- -- ND [21.0]
n-Heptane -- -- ND [7.0]
Hexachloro-1,3,butadiene -- -- ND [18.5]
n-Hexane 89.4 -- ND [6.0]
2-Hexanone -- -- ND [7.0]



TABLE 1

SUMMARY OF ANALYTICAL RESULTS FOR SUBSLAB VAPOR SAMPLES
1800 N. TOPEKA STREET, EL DORADO, KANSAS

EL PASO MERCHANT ENERGY-PETROLEUM COMPANY
(Page 2 of 2)

EPME-PC 
Results

KDHE Split-      
Sample Results

Sample Identification VP-100 KDHE VP01
Date Collected 12/18/2008 12/18/2008

Analyte (Units)
KDHE Indoor Air 

Values

Volatile Organic Compounds (µg/m3) (continued)
Methylene Chloride 51.8 -- 16.6
Methyl Ethyl Ketone (2-Butanone) 446.9 ND [4.7] 7.4
Methyl Isobutyl Ketone (MIBK) 35.8 -- ND [7.0]
Methyl Tertbutyl Ether 1340.8 ND [5.8] ND [6.1]
Naphthalene 1.3 ND [21] ND [22.7]
Propylene -- -- ND [2.9]
Styrene 453.6 -- ND [7.3]
1,1,2,2-Tetrachloroethane 0.4 -- ND [11.8]
Tetrachloroethene (PCE) 42.0 -- ND [11.8]
Tetrohydrofuran -- -- ND [5.0]
Toluene 172.1 ND [6.4] ND [6.5]
1,2,4-Trichlorobenzene 89.2 -- ND [8.3]
1,1,1-Trichloroethane 446.9 -- ND [9.2]
1,1,2-Trichloroethane 1.5 -- ND [9.2]
Trichloroethene (TCE) 14.2 -- ND [9.2]
Trichlorofluoromethane -- -- ND [9.2]
1,1,2-Trichlorotrifluoroethane -- -- ND [13.4]
1,2,4-Trimethylbenzene 2.7 ND [7.9] ND [21.0]
1,3,5-Trimethylbenzene 2.7 ND [7.9] ND [21.0]
Vinyl Acetate -- -- ND [6.0]
Vinyl Chloride 0.3 ND [4.1] ND [4.4]
Xylene (mixed) 46.9 ND [6.9] ND [14.8]

µg/mg micrograms per milligrams.
Bold Bolded result indicates positively identified compound.
-- No limit established or not scheduled.
* KDHE Risk-Based Standards for Kansas – 4th Edition, June 2007, 

Tier 2 Risk‑Based Indoor Air Values 
ND [5.5] Not Detected Above Laboratory Reporting Limit
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TW-36: 1/9/2008
Benzene:  1000
MTBE:  10000

Vinyl Chloride:  8

TW-82: 7/2/2008
Benzene:  753
MTBE:  3680

Vinyl Chloride:  6.8

TW-81: 7/2/2008
Benzene:  742
MTBE:  3560

Vinyl Chloride:  15

N4-2: 2/20/2008
Benzene:  4U

MTBE:  19
Vinyl Chloride:  4U

TW-79: 1/29/2008
Benzene:  1U

MTBE:  1
Vinyl Chloride:  1U

TW-80: 2/14/2008
Not sampled- Dry

TW-38: 2/18/2008
Benzene:  1U
MTBE:  38000

Vinyl Chloride:  1U
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Client: El Paso Project Number: 1914351

Project Name: Topeka Street Property Site Location: El Dorado, KS

Photo 1 Dec 19, 2008 Photo 2 Dec 19, 2008

VP-01 location. Drilling 1/4" pilot hole.

Photo 3 Dec 19, 2008 Photo 4 Dec 19, 2008

Checking slab thickness. Drilling 1" outer hole.

Photographic Log - Topeka Street Property

Subslab photos 12-18-08.pdf
Page 1 of 4



Client: El Paso Project Number: 1914351

Project Name: Topeka Street Property Site Location: El Dorado, KS

Photo 5 Dec 19, 2008 Photo 6 Dec 19, 2008

1" outer hole. Drilling 3/8" inner hole.

Photo 7 Dec 19, 2008 Photo 8 Dec 19, 2008

Sample port prior to insertion. Sample port after insertion and grouting.

Photographic Log - Topeka Street Property

Subslab photos 12-18-08.pdf
Page 2 of 4



Client: El Paso Project Number: 1914351

Project Name: Topeka Street Property Site Location: El Dorado, KS

Photo 9 Dec 18, 2008 Photo 10 Dec 19, 2008

Sample port location. Sampling setup.

Photo 11 Dec 19, 2008 Photo 12 Dec 19, 2008

Preparing to purge system with hand pump. Pressure check prior to sampling.

Photographic Log - Topeka Street Property

Subslab photos 12-18-08.pdf
Page 3 of 4



Client: El Paso Project Number: 1914351

Project Name: Topeka Street Property Site Location: El Dorado, KS

Photo 13 Dec 19, 2008

Summa vacuum gauge during sampling.

 

Photographic Log - Topeka Street Property

Subslab photos 12-18-08.pdf
Page 4 of 4
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APPENDIX C
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Data Usability Summary 

Data Usability Summary 

Lori Burris-Glasgow (Four Star Environmental, Inc.) reviewed one data package from Accutest 

Laboratories for the analysis of soil vapor samples collected December 18, 2008 near the El 

Dorado Refinery Site in El Dorado, Kansas.  Data were reviewed for conformance to the 

requirements of the El Dorado Refinery Site Quality Assurance Project Plan (QAPP), Revision 2, 

September 2006.   

Intended Use of Data:  To provide current data on concentrations of chemicals of concern 

(COCs) in the soil vapor at the affected property.  These data are used to determine if COCs are 

present and to characterize any COCs that are reported.   

Analyses requested included: 

� EPA TO-15 - Volatile Organic Compounds (VOCs) in air collected in specially-prepared 
canisters and analyzed by gas chromatography/mass spectrometry (GC/MS). 

Data were reviewed and validated as described in the El Dorado Refinery Site Quality 

Assurance Project Plan (QAPP), Revision 2, September 2006 and the results of the 

review/validation are discussed in this Data Usability Summary (DUS).  The following 

laboratory submittals were examined: 

� the reportable data,  

� the quality control forms, and 

� the laboratory case narratives. 

The results of supporting quality control (QC) analyses were summarized on the laboratory 

case narratives in the analytical reports which were included in this review. 

The reportable data, QC forms and case narratives included in this review were provided by the 

laboratory on compact disc (CD). 

Introduction 

One (1) soil vapor sample and one (1) duplicate soil vapor sample were analyzed for VOCs.  

Table 1 lists the sample identifications cross-referenced to laboratory identifications.    
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Data Review/Validation Results 

Analytical Results 

The data package contains a minimum of one quality control batch per analytical 

method utilized.  The quality control batch identifies the laboratory QC samples that 

correspond to the designated field samples.  Non-detected results are reported as less 

than the value of the reporting limit (RL).  Qualified sample data is included in Table 2. 

Preservation and Holding Times  

Samples were evaluated for agreement with the chain-of-custody (C-O-C).  Samples 

were received in the appropriate containers and in good condition with the paperwork 

filled out properly.  The C-O-C stated that sample VP-01 canister was received at -22“of 

mercury instead of the method standard -28 to -30” of mercury.  This canister may have 

accepted sample from the ambient air during shipment and may not accurately 

represent VOCs in soil vapor at the affected property.  Therefore, detections of VOCs 

(acetone, toluene and naphthalene) in sample VP-01 were qualified as estimated (J). 

Calibrations  

Calibrations were within range for VOCs.  Because naphthalene is not a compound 

listed in Method TO-15, the laboratory did not have a method detection limit (MDL) 

study or a calibration curve.  Naphthalene was analyzed by this method based on a 

single point calibration, similar to a tentatively identified compound (TIC). 

Blanks 

VOCs were reported as not-detected in the method blanks.   

Internal Standard and Surrogate Recoveries 

VOC surrogate recoveries were within laboratory acceptance limits.  Internal standards 

were within method acceptance limits for Method TO-15. 

Laboratory Control Samples (Matrix Spike Blanks) 

Laboratory control samples (LCS) met the laboratory QC acceptance criteria for VOCs.  

According to the laboratory, naphthalene was not spiked into the LCS, due to the 

instability of naphthalene in air. 
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Matrix Spike/Matrix Spike Duplicates 

Matrix spike/matrix spike duplicate (MS/MSD) are not analyzed as part of Method TO-

15. 

Tentatively Identified Compounds 

The laboratory analyzed Method TO-15 for TICs.  Samples VP-01 and VP-100 each had 

one unknown compound reported.   

Laboratory Duplicates 

The laboratory analyzed a duplicate on a sample not associated with the project site.  

The sample was within laboratory acceptance criteria for duplicate analysis. 

Field Precision  

One (1) field duplicate sample was submitted to the laboratory and analyzed for VOCs 

(VP-01/VP-100).  Both sample and duplicate were reported as detected for acetone and 

sample VP-01 was also reported as detected for naphthalene and toluene.  The relative 

percent difference (RPD) was greater than 25% for acetone, naphthalene and toluene.  

Detections of these compounds were qualified as estimated (J), due to sample/duplicate 

precision outside acceptance criteria.  Sample/duplicate precision calculations are 

included in Table 3. 

Summary 

The soil vapor analytical data are usable for the purpose of determining current concentrations 

of COCs in this medium at the affected property.   

The data user is advised that detections of VOCs (acetone, toluene and naphthalene) in sample 

VP-01 were qualified as estimated (J), due to initial canister pressure outside the acceptable 

range.  Sample VP-01 was qualified as estimated (J) for acetone, toluene and naphthalene and 

sample VP-100 was qualified as estimated (J) for acetone, due to sample/duplicate precision 

outside acceptance criteria. 

 

References: 

El Dorado Refinery Site, El Dorado, Kansas, Quality Assurance Project Plan, Revision 2, 

September 2006.
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Table 1 

Cross-Reference between Laboratory Identifications  

and Field Identifications 

 

Laboratory Identification Field Identification Matrix Type 

JA8427-1 VP-01 Soil Vapor 

JA-8427-2 VP-100 Soil Vapor 
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Table 2 
Qualified Analytical Data 

Field Identification Analyte Qualification Reason for Qualification 

VP-01 
Acetone 
Naphthalene 
Toluene 

J 
Initial canister pressure outside 
acceptance criteria. 

VP-01 
Acetone 
Naphthalene 
Toluene 

J 
Sample/duplicate precision outside 
acceptance criteria. 

VP-100 Acetone J 
Sample/duplicate precision outside 
acceptance criteria. 

J – The analyte was positively identified, the quantitation is an estimation. 
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Table 3                                                                                                                                        
Field Precision 

Field 
Identification 

Analyte Sample 
Result 
(ppbv) 

Duplicate 
Result 
(ppbv) 

RPDa Qualified 

Acetone 22.3 14.8 40 X 

Naphthalene 2.7 E 1.6 U 51 X 

VP-01/VP-100 

Toluene 3.9 0.16 U 184 X 

 
a RPD = ((SR - DR)*200)/(SR + DR) 
A - Acceptable Data 
X – Sample/duplicate precision outside acceptance criteria of 25% RPD. 
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