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EXECUTIVE SUMMARY 
 

The designated Municipal Setting Designation (MSD) property is the Carmax Auto Superstore, 
Inc. (Carmax) located at 6909 Southwest Freeway in Houston, Harris County, Texas (Figure 
C1).  The site is bounded by Bintliff Street on the west, the Southwest Freeway (Interstate 
Highway 59) on the north, Hornwood Street on the east, and a mosque and residential 
development on the south   In May 1997, a Carmax Auto Superstore was constructed on the site 
which is used for the retail sale of pre-owned cars.   The site has been improved with two 
buildings: the main building and a carwash building.  The western portion of the main building is 
used as a show room and office space.  The eastern portion of the main building is the service 
department.  Minor auto maintenance and repair activities associated with preparing the 
automobiles for sale are performed onsite.  
 
The site is located in a predominately commercially developed area within the municipal 
boundaries of the City of Houston (COH) which has been commercially developed since at least 
the 1960s (Figure B1). Currently, the land use of the surrounding area within 500 feet of the site 
include offices and commercial businesses to the east across Hornwood, west across Bintliff, 
and north across Southwest Freeway and residential development and a mosque to the south.    
 
The site is located within the Brays Bayou watershed (Figure C3).  According to the Flood 
Insurance Rate Map, the site is located outside the 100-year floodplain (Figure C2).  
 
Volatile organic compound (VOC) Protective Concentration Level Exceedence (PCLE) Zones  
Zones were identified on the designated MSD property. The VOC PCLE Zones are shown on 
Figure C7.  
 
Site and Surrounding Area Land Use History  
 
The former Halliburton Geophysical Services (Halliburton) facility onsite operations consisted of 
manufacturing and assembling geophysical tools and equipment between 1961 and 1994.  The 
former Halliburton Geophysical Service facility is considered the historical source of onsite 
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contamination. The facility contained 98,000 square feet of buildings (five buildings) situated on 
206,000 square feet of land. Buildings D and E located near the south side of the site contained 
a paint area, plating shop and vehicle maintenance shop.  Hazardous waste and petroleum oil 
storage sheds were located near Buildings D and E.  Wastes known to have been generated at 
the site when Halliburton was in operation included paint, paint related wastes, toluene, chromic 
and other acids, petroleum dispersants, solvents, and waste oil. Several historic USTs were 
located onsite near Buildings D and E.  The potential onsite sources of impact were removed 
over 15 years ago when Halliburton vacated the site. Figures C5 and J1 show the historical land 
use of the site and surrounding area. 
 
The primary offsite source of potential environmental concern identified is the former Target 
Tune & Lube (Target) auto service center located at 7051 Southwest Freeway.  The former 
Target was located approximately 300 feet west of the property across Bintliff Street and 
operated between 1969 and approximately 2006. A petroleum hydrocarbon and chlorinated 
VOC release to soil and groundwater was discovered during an investigation around the former 
UST system and the site was closed by the TCEQ PST Program under construction worker 
criteria.  The offsite former Target property entered into the Voluntary Cleanup Program (VCP) 
(VCP No. 2072) in 2009 and a VCP Certificate of Completion was issued in 2010 based on the 
PST closure under 30 TAC 334 Rules.     
 
Site Sensitive Receptor Survey 
  
No surface water bodies or sensitive receptors were identified within 0.25-mile of the designated 
MSD site.  No domestic drinking water wells are present on the site or within 0.5-mile of the site.  
Three City of Houston municipal water wells located approximately 1,200 feet south of the 
affected property do not produce from the affected shallow groundwater-bearing unit and are 
not threatened by the onsite release since the production zones are greater than 800 feet below 
ground surface (bgs).    
 
Site Assessment  
 
The primary objectives of the site assessment were to investigate the soil and groundwater at 
the site, identify the chemicals of concern (COCs), and define the soil and groundwater COC 
Protective Concentration Limit Exceedance (PCLE) zones as part of the process to obtain 
closure under Texas Risk Reduction Rules (TRRP) Texas Administration Code (TAC) 30 §350 
through the TCEQ VCP. 
 
Site investigations were performed onsite in the identified areas of concern and onsite and 
offsite groundwater plumes delineated between August 1994 and May 2008. Groundwater 
sampling events were performed between June 1998 through June 2012. The site 
investigations consisted of advancing numerous soil borings and installing groundwater 
monitoring wells onsite in the identified areas of concern and offsite in the Bintliff Drive City of 
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Houston (COH) right-of-way (ROW) and on the former Target property.   A total of 16 shallow 
soil borings and 23 deep soil borings were advanced on the site and on offsite properties.  The 
deep soil borings were converted to permanent monitoring wells (Figure C5).  The soil samples 
and groundwater samples collected from the onsite soil borings and monitoring wells were 
analyzed for total petroleum hydrocarbons (TPH), volatile organic compounds (VOCs) and/or the 
8-listed Resource Conservation and Recovery Act (RCRA) metals.  The soil and groundwater 
samples collected from the offsite soil borings and monitoring wells were analyzed for VOCs.     
 
Investigation Findings and Conclusions   
 
•  Based on concentration trends, three groundwater plumes were identified:  two onsite 

plumes (eastern and western) and an off-site plume beneath the Bintliff Drive ROW. The 
COCs identified in the groundwater plumes that exceed the applicable groundwater 
ingestion (GWGWIng) PCLs are trichloroethene (TCE), 1,1-dichloroethene (1,1-DCE), and 
vinyl chloride (VC).  The COCs that exceed GWGWIng PCLs in the plumes consist of 1,1-DCE 
and VC in the onsite eastern plume; 1,1-DCE, TCE, and VC in the onsite western plume; 
and,1,1-DCE, TCE, and VC in the offsite plume.   

  
• The primary source for the COCs (TCE, 1,1-DCE, and VC) in the groundwater plumes 

appears to be historical onsite Halliburton operations between 1961 and 1994.  The onsite 
historical sources were removed approximately 15 years ago.  Further discussion of the 
onsite sources is provided in Appendix J.  

  
• TPH and metals were not detected in the soil and shallow groundwater at concentrations 

exceeding TCEQ residential ingestion PCLs.  VOCs were not detected in the soil at 
concentrations exceeding TCEQ residential ingestion PCLs. 

 
• The affected groundwater in the plumes has been delineated horizontally and vertically to 

TCEQ residential ingestion PCLs (Figure C4-1).  The PCLE Zones for the groundwater 
COCs are vertically confined to the shallow groundwater zone encountered between 
approximately 14 feet and 55 feet bgs.     

 
• The COC concentrations in the shallow groundwater have not exceeded TCEQ non-

ingestion PCLs during 14 years of groundwater monitoring.   
 

• The groundwater plumes have been monitored for 14 years and are stable or decreasing in 
size and concentration. The COC concentrations are decreasing through dechloronization 
(Graphs G1 to G7 in Appendix G).     
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APPENDIX A - LEGAL PROPERTY DESCRIPTION  
 
 Provide a legal description of the boundaries of the designated property, including metes and  
bounds,  and  a  copy  of  the  deed  for  the  property.   
 
 
A legal description of the boundaries of the designated property and a copy of the deed for the 
property are included in Appendix A.  The metes and bounds description is included as Exhibit 
A to the deed.  
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APPENDIX B – PROPERTY USE 
 
A  description  of  the  current  use,  and,  to  the  extent  know,  the  anticipated  use(s),  of  the  
designated  property  and  properties  within  500  feet  of  the  boundary  of  the  designated 
property. 
 
 
The designated MSD property (site) is the Carmax Auto Superstore, Inc. located at 6909 
Southwest Freeway in Houston, Harris County, Texas.  The site is bounded by Bintliff Street on 
the west, the Southwest Freeway (Interstate Highway 59) on the north, Hornwood Street on the 
east, and a mosque and residential development on the south.  In May 1997, a Carmax Auto 
Superstore was constructed on the site which is used for the retail sale of pre-owned cars.   Minor 
auto maintenance and repair activities associated with preparing the automobiles for sale are 
performed onsite. 
 
The site has been improved with two buildings: the main building and a carwash building.  The 
western portion of the main building is used as a show room and office space.  The eastern 
portion of the main building is the service department.  The buildings occupy approximately 35 
percent of the property.  The remaining 65 percent of the site consists of parking areas and 
landscaping.    
 
Surrounding Area 
 
The site and surrounding area are predominately commercially developed and have been 
commercially developed since at least the 1960s. Currently, the land use of the surrounding 
area within 500 feet of the site include offices and commercial businesses to the east across 
Hornwood, west across Bintliff, and north across Southwest Freeway and residential 
development and a mosque to the south.  Figure B1 shows the site and the surrounding land use 
within 500 feet of the site. 
 
A Target Tune & Lube (Target) center (LPST No. 115555) was formerly located approximately 
300 feet west of the property across Bintliff and operated between 1969 and the late 1990s.  A 
release to soil and groundwater was discovered during an investigation around the former UST 
system and the site was closed by the TCEQ under construction worker criteria.  The former 
Target property entered into the Voluntary Cleanup Program (VCP) (VCP No. 2072) in 2009 and 
a VCP Certificate of Completion was issued in 2010.  
 
The land use of the site and nearby properties is not expected to change in the near future. 
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APPENDIX C – SITE MAPS 
 
 A site map showing.  
 
a.  The location of the designated property.  
b.  The topography of the designated property as indicated on publicly available sources, which 

must note the watershed, including the nearest surface water body, and whether the 
designated property is located in a floodplain or floodway, as those terms are defined in 
Chapter 19 of the Code of Ordinances.  

c.  The detected area of groundwater contamination.  
d.  The location of all soil sampling locations and all groundwater monitoring wells.  
e.  Groundwater gradients, to the extent known, and direction of groundwater flow.  
f.  The ingestion protective concentration level exceedence zone for each contaminate of 

concern, to the extent known.  
g. Depth to groundwater for each affected zone  
 
 
The figures in this section provide information required under Appendix C.  The site maps depict 
the property location and topography, the area of groundwater contamination, the location of all 
soil sampling points and groundwater monitoring wells, the groundwater gradient, the 
groundwater ingestion PCL exceedence (PCLE) zones, and the depth to groundwater for each 
affected zone.  
 
The following is a list of figures included in Appendix C:  
 
Figure C1 –   Site Location (shown on a topographic map)  
Figure C2 –   Flood Plain Map  
Figure C3 –   Watershed Map  
Figure C4-1 –  Detected Area of Onsite Groundwater Contamination – 2012 
Figure C4-2 – Detected Area of Onsite Groundwater Contamination – 2005 
Figure C5 –   Soil Boring and Monitoring Well Location Map 
Figure C6-1 – Groundwater Gradient Map – February 2, 2010  
Figure C6-2 –  Groundwater Gradient Map – November 26, 2010   
Figure C6-3 –  Groundwater Gradient Map – June 29, 2011    
Figure C6-4 –  Groundwater Gradient Map – June 14, 2012  
Figure C7 –   Groundwater COC Ingestion PCLE Zone Map  
Figure C8 –  Cross Section showing depth to groundwater   
 
The site is not located in the 100-year floodplain (Figure C2). The subject property is located 
within the Brays Bayou watershed (Figure C3).   
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APPENDIX D – PCLE ZONE DISCUSSION 
 
Provide for each contaminant of concern within the designated groundwater:  
 
a.  A description of the ingestion protective concentration level exceedence zone and the non-

ingestion protective concentration level exceedence zone, including a specification of the 
horizontal area and the minimum and maximum depth below ground surface.  

b.  The level of contamination, the ingestion protective concentration level, and the non-
ingestion protective concentration level, all expressed as mg/L units.  

c.  Its basic geochemical properties (e.g., whether the contaminant of concern migrates with 
groundwater, floats or is soluble in water).  

 
A)   A comparison of the most recent groundwater sampling results (June 2012) to applicable 

Texas Risk Reduction Program (TRRP) Tier 1 residential groundwater Ingestion protective 
concentration levels (PCLs) (GWGWIng PCLs) indicates that the COCs in the groundwater 
plumes that exceed the applicable GWGWIng PCLs are trichloroethene (TCE), 1,1-
dichloroethene (1,1-DCE), and vinyl chloride (VC) (Table D-1).  

 
 Comparison of the groundwater sampling results to applicable non-ingestion PCLs 

(AirGWInh-V) indicates that the groundwater samples do not contain COC concentrations 
above the AirGW Inh-V PCLs (Table D-1).  Therefore,  there  are no non-ingestion PCLE Zones 
within the proposed MSD boundary.  

 
The ingestion PCLE Zones for the groundwater COCs are confined vertically to the shallow 
groundwater zone encountered between approximately 14 feet and 55 feet bgs.  Currently, 
there are three discrete groundwater COC plumes with PCLE Zones: two onsite plumes 
(one eastern plume consisting of 1,1-DCE and VC PCLE Zones and one western plume 
consisting of 1,1-DCE, VC, and TCE PCLE Zones) and one offsite plume beneath the Bintliff 
Drive ROW consisting of 1,1-DCE, VC, and TCE PCLE Zones (Figures C4 and C7). The 
eastern onsite groundwater plume is approximately 150 feet wide by 500 feet long, the 
western onsite groundwater plume is approximately 100 feet wide by 200 feet long, and the 
offsite groundwater plume is approximately 50 feet wide by 50 feet long. The affected 
groundwater in the groundwater plumes has been delineated horizontally and vertically.  
Further discussion of the groundwater plumes is provided in Appendix G. The 
concentrations of COCs in groundwater are included in Tables F5, F6, and F7 and the 
groundwater concentrations from the most recent groundwater sampling event are shown 
on Figure F1.  
 
The benzene, ethylbenzene, and 1,2-dichloroethane (1,2-DCA) exceedences present in the 
offsite monitoring well MW-2 are not related to onsite sources.  These VOCs are associated 
with the offsite Leaking Petroleum Storage Tank (LPST) facility (Former Target Tune & 
Lube) located adjacent to monitoring well MW-22.  Additional information regarding the 
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LPST facility is presented in Appendix G.  Since the benzene, ethylbenzene, and 1,2-DCA 
present in the groundwater sample collected from monitoring well MW-22 are not related to 
the site and are not within the proposed MSD boundary,  there is no further discussion of 
these constituents in this MSD Application, although, the concentration data is included on 
Table F5 and Figure F1 for informational purposes. 
 

B) The following table represents the groundwater PCL exceedances that were reported for the 
monitoring wells associated with the groundwater plumes from the most recent groundwater 
sampling event (June 2012):  

 
TABLE D-1 – Groundwater PCL Exceedences  
 

  VOCs (EPA 8260B) 
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Tier 1 GWGWIng Critical PCL  
(without MSD) 

0.007 0.005 0.002 

Tier 1 AirGWInh-v Critical PCL 
(with MSD) 

1,700 120 3 

Sample 
Location 

Sample 
Date 

Concentration (mg/L) 

MW-2 6/14/12 0.099 <0.0011 0.0053 

MW-6A 6/14/12 0.017 <0.0011 <0.0010 

MW-9 6/14/12 0.086 <0.0011 0.0032 

MW-14 6/14/12 0.15 <0.0011 0.0045 

MW-15 6/14/12 0.20 0.021 0.010 

MW-11 
(Offsite) 

6/14/12 0.18 0.015 0.006 

MW-18 
(Offsite) 

6/14/12 0.34 0.042 0.015 

   
  Note:   Values in Bold exceed GWGWIng PCL (ingestion PCL) 



City of Houston Municipal Setting Designation Application       
Former Halliburton Geophysical Service Facility (Carmax Auto Superstore) 
Terracon Project No. 92127112 
July 2013 
 
 
C) The COCs detected in groundwater samples (TCE, cis-1,2-DCE, and 1,1-DCE) are 

chlorinated VOCs associated  with  historical onsite operations on the proposed MSD site.    
 

Chlorinated VOCs are  characterized  by  their  high  volatilities,  high  densities,  low  
viscosities, low interfacial tension, low absolute solubilities, high relative solubilities, low 
portioning to soil materials and low  degradability  Chlorinated  VOCs will  dissolve  in water  
at  low  concentrations  but  once  the groundwater  has  reached  the  saturation  limit  for  
that  compound,  the  chlorinated  VOC will  form  a separate phase in equilibrium with the 
water.  Because chlorinated VOCs have higher densities relative to water, the separate 
phase will “sink”.  These compounds are referred to as “dense non-aqueous phase liquids” 
(DNAPLs).  In high concentrations, DNAPLs will be able to penetrate the water table and 
form “pools” on the top of less permeable layers. Historically, DNAPL has not been identified 
in any of the monitor wells installed on and around the site and is not expected to be present 
onsite given the relatively low concentration of chlorinated solvents detected in the 
groundwater samples collected from the monitoring wells.  In addition, DNAPL was not 
observed in the very stiff clay lower confining layer present below the saturated zone in 
monitoring wells MW-2A, MW-17, MW-18, MW-19, and MW-20.   Based  on  the  field  
observations  and  laboratory  results,  it  appears  that  the  COCs  are primarily  dissolved  
in  the  shallow  groundwater and would migrate  with the groundwater flow.  
 
Information on the geochemical properties of each COC is included on Table D2. 

 
 



(all concentrations are in milligrams per liter)

Ingestion‐Based PCL (Residential GWGWIng) 0.007
Length (ft): 750
Width (ft): 150
Total Area (ft2): 112,500

Non‐Ingestion‐Based PCL (AirGWInh-V) 1700
Non‐Ingestion‐Based PCLE Zone None
Geochemical/Physical Properties
Molecular Weight: 96.94
Specfic Gravity:  1.213
Solubility in Water: 2,400 mg/l

Ingestion‐Based PCL (Residential GWGWIng) 0.005
Length (ft): 250
Width (ft): 50
Total Area (ft2): 12,500

Non‐Ingestion‐Based PCL (AirGWInh-V) 120
Non‐Ingestion‐Based PCLE Zone None
Geochemical/Physical Properties
Molecular Weight: 131.39
Specfic Gravity:  1.46
Solubility in Water: 1,100 mg/l

Ingestion‐Based PCL (Residential GWGWIng) 0.005
Length (ft): 200
Width (ft): 50
Total Area (ft2): 10,000

Non‐Ingestion‐Based PCL (AirGWInh-V) 120
Non‐Ingestion‐Based PCLE Zone None
Geochemical/Physical Properties
Molecular Weight: 62.5
Specfic Gravity:  0.91
Solubility in Water: 2,760 mg/l

Houston, Texas

COC:  1,1-Dichloroethene (1,1-DCE)

Ingestion‐Based PCLE Zone:

Ingestion‐Based PCLE Zone:

COC:  Trichloroethene (TCE)

Ingestion‐Based PCLE Zone:

COC:  Vinyl Chloride (VC)

APPENDIX D

TABLE D2:  GEOCHEMICAL PROPERTIES of COCs 
Former Halliburton Geophysical Service Facility (Carmax)

6909 Southwest Freeway
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APPENDIX E – SUMMARY OF SOIL AND GROUNDWATER CONCENTRATION DATA 
 
A table displaying the following information for each contaminant of concern, to the extent 
known:  
 
a. The maximum concentration for soil and groundwater, the Ingestion protective concentration 

level, and the non-ingestion protective concentration level, all expressed as mg/L. 
b. The critical protective concentration level without the municipal setting designation, 

highlighting any exceedances. 
 
 
A) Tables E1 and E2 present the maximum concentrations for the COCs in the soil and 

groundwater and the Critical Ingestion and Non-Ingestion PCLs.     
 
B) Tables E3-1, E3-2, E4-1, and E4-2 summarize the constituent concentrations in soil and 

Tables E5, E6, and E7 summarize the current and historical constituent concentrations in  
groundwater.  The tables include the concentration level, the Critical residential Ingestion 
PCLs assuming no MSD is in place (GWSoilIng for soil and GWGWIng for groundwater) and the 
Critical residential Non-Ingestion PCLs assuming that an MSD is in place (TotSoilComb and 
AirSoilInh-V for  soil and AirGWInh-V for groundwater).   Please note that the analytical data 
summary tables have been divided into subtables based on the COC such as VOCs, TPH, 
RCRA 8 metals, etc.  Also, although the soil and groundwater COCs associated with the 
offsite LPST detected in offsite monitoring wells MW-21 and MW-22 are not included or 
discussed in this MSD application, the COC concentrations are included in Table E5 and on 
Figure E1 for informational purposes. 

 
 Groundwater 
 

The TCE, 1,1-DCE, and VC concentrations in the shallow onsite groundwater exceed the 
applicable Critical Ingestion PCLs (GWGWIng).  The only metal detected in the groundwater 
was barium and the concentrations did not exceed the Critical Ingestion PCL (GWGWIng).  
The COC Ingestion PCL exceedences in the shallow groundwater have been delineated 
vertically and horizontally to the applicable Ingestion PCLs.  The results of the most recent 
groundwater sampling event are shown on Figure E1. 
 
The COC concentrations in the groundwater do not exceed the applicable Critical Non-
Ingestion PCLs  
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 Soil  
  

The 1,1-DCE and 1,2-dichlorethane (1,2-DCA) concentrations in the soil samples do not 
exceed the applicable Critical Ingestion PCLs (GWSoilIng) or Non-Ingestion PCLs (TotSoilComb).  
TCE and VC were not detected in the soil samples above laboratory sample detection limits. 
Metals concentrations detected in the soil samples do not exceed the applicable Critical 
Non-Ingestion PCLs (TotSoilComb).  

 
 
The following is a listing of tables included in Appendix E:   
 
Table E1 –   Summary of COCs  in Soil – Maximum Concentrations  
Table E2 –   Summary of COCs in Groundwater – Maximum Concentrations 
 
Table E3-1 –  Summary of COCs in Surface Soil – VOCs 
Table E3-2 –  Summary of COCs in Surface Soil – TPH and Metals  
 
Table E4-1 –  Summary of COCs in Subsurface Soil – VOCs    
Table E4-2 –  Summary of COCs in Subsurface Soil – TPH and Metals 
 
Table E5 –  Summary of COCs in Groundwater – Onsite & Offsite Wells - VOCs    
Table E6 –  Summary of COCs in Groundwater – Metals 
Table E7 –    Summary of COCs in Groundwater – Historical (1998 – 2004) - VOCs 
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Critical 
Ingestion-Based 

PCL

 GWSoilIng 

(without MSD)
 TotSoilComb  

(with MSD)
 AirSoilInh-V 

(with MSD)

Arsenic 5.9 24 NE DB-4 4-6 8/31/94 6.2

Lead 15 500 NE DB-1 4-6 8/31/94 29.3

Notes:
1.  Shaded concentrations represent the critical protective concentration levels without the MSD
2.  Shaded and bolded concentrations represent the exceedence  of critical protective concentration levels without the MSD

APPENDIX E

TABLE E1: MAXIMUM CONCENTRATIONS TABLE - SOIL 
Former Halliburton Geophysical Service Facility (Carmax)

6909 Southwest Freeway
Houston, Texas

(all concentrations are in milligrams per kilogram)

Sample ID
Sample 
Depth   

(ft)

Sample 
Date

Maximum COC 
Concentrations 

(mg/Kg) 

Contaminants of Concern 
(COCs)

Residential Use (0.5-acre source area)

Critical Non Ingestion-Based 
PCLs

VCP No. 525



Ingestion-Based 
PCL

Non-Ingestion-
Based PCL

 GWSoilIng
 AirGWInh-V

(without MSD) (with MSD)

1,1-Dichloroethene (1,1-DCE) 0.007 1,700 MW-15 6/15/2012 0.20

Trichloroethene (TCE) 0.005 120 MW-18 6/15/2012 0.042

Vinyl Chloride (VC) 0.002 3 MW-18 6/15/2012 0.015

Notes:
1.  Shaded concentrations represent the critical protective concentration levels without the MSD
2.  Shaded and bolded concentrations represent the exceedence  of critical protective concentration levels without the MSD
3.  "Sample Date" column represents the most current date for the maximum concentration for instances where

(all concentrations are in milligrams per liter)

APPENDIX E

TABLE E2: MAXIMUM CONCENTRATIONS TABLE - GROUNDWATER 
Former Halliburton Geophysical Service Facility (Carmax)

6909 Southwest Freeway
Houston, Texas

VCP No. 525

     the COC is detected on multiple dates.

Maxium COC 
Concentrations 

(mg/l) 
Sample DateSample IDContaminants of Concern 

(COCs)



TABLE E3-1
SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

DB-1
(4-6) 

8/31/94

DB-2
(4-6) 

8/31/94

DB-3
(4-6) 

8/31/94

DB-4
(4-6) 

8/31/94

CB-1
(0-2) 

7/17/96

CB-1
(3-5) 

7/17/96

CB-2
(0-2) 

7/17/96

CB-2
(3-5) 

7/17/96

CB-3
(0-2) 

7/17/96

CB-3
(3-5) 

7/17/96

B-6 
(1-5) 

10/10/96

MAX
Analyte mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

1,1-Dichloroethane (1,1-DCA) 18 11,000 37,000 0.0072 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

1,1-Dichloroethene (1,1-DCE) 0.05 2,300 5,200 0.012 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
NOTE:
Nondetect for samples analyzed prior to September 2002 
    equivalent to MQL. - all other nondetects equivalent to SQL.
MQL = Method Quantitation Limit
SQL = Sample Quantitation Limit
"J" Qualifier indicates result is estimated, not quantified. 

Sample ID and Sample Date ->
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B-6
(10-12.5) 
10/10/96

B-1 in Lab 
Data



TABLE E3-1
SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

MAX
Analyte mg/Kg

1,1-Dichloroethane (1,1-DCA) 18 11,000 37,000 0.0072

1,1-Dichloroethene (1,1-DCE) 0.05 2,300 5,200 0.012
NOTE:
Nondetect for samples analyzed prior to September 2002 
    equivalent to MQL. - all other nondetects equivalent to SQL.
MQL = Method Quantitation Limit
SQL = Sample Quantitation Limit
"J" Qualifier indicates result is estimated, not quantified. 

Sample ID and Sample Date ->
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mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

< 0.00096 < 0.00098 < 0.00096 < 0.00098 < 0.00097 0.0072 0.00300 J 0.00250 J < 0.00098 < 0.00110 < 0.00097

< 0.00130 < 0.00130 < 0.00130 < 0.00130 < 0.00130 0.012 < 0.00130 < 0.00140 < 0.00130 < 0.00150 < 0.00130

B-3 
(15) 
1999

GP-1 
(6-8) 

12/17/03

GP-4 
(5-7) 

12/17/03

GP-1 
(8.5-9.5) 
12/17/03

GP-2 
(9-10) 

12/17/03

GP-2 
(5-6) 

12/17/03

GP-5 
(8-10) 

12/17/03

GP-5 
(14-16) 

12/17/03

GP-3 
(6-7) 

12/17/03

GP-3 
(14-16) 

12/17/03

B-1 
(14-15) 
1999



TABLE E3-1
SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

MAX
Analyte mg/Kg

1,1-Dichloroethane (1,1-DCA) 18 11,000 37,000 0.0072

1,1-Dichloroethene (1,1-DCE) 0.05 2,300 5,200 0.012
NOTE:
Nondetect for samples analyzed prior to September 2002 
    equivalent to MQL. - all other nondetects equivalent to SQL.
MQL = Method Quantitation Limit
SQL = Sample Quantitation Limit
"J" Qualifier indicates result is estimated, not quantified. 

Sample ID and Sample Date ->
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mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

< 0.00099 < 0.00110 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

< 0.00140 < 0.00150 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

MW-7
(10-15) 
10/3/96

MW-6A
(2-4) 

11/17/97

MW-9
(2-4) 

11/17/97

MW-8
(5-7.5) 

10/10/96

MW-5
(10-15) 
10/3/96

MW-6
(10-15) 
10/3/96

GP-6 
(6-7.5) 

12/17/03

GP-6 
(10-12) 

12/17/03

MW-1 
(5-7.5) 
7/15/96

MW-2
(10-12.5) 
7/15/96

MW-4
(10-15) 
10/3/96



TABLE E3-1
SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

MAX
Analyte mg/Kg

1,1-Dichloroethane (1,1-DCA) 18 11,000 37,000 0.0072

1,1-Dichloroethene (1,1-DCE) 0.05 2,300 5,200 0.012
NOTE:
Nondetect for samples analyzed prior to September 2002 
    equivalent to MQL. - all other nondetects equivalent to SQL.
MQL = Method Quantitation Limit
SQL = Sample Quantitation Limit
"J" Qualifier indicates result is estimated, not quantified. 

Sample ID and Sample Date ->
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mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

0.0054 < 0.005 < 0.00097 < 0.00100 < 0.00098 < 0.00097

< 0.005 < 0.005 < 0.00130 < 0.00140 < 0.00130 < 0.00130

MW-19 
(3-5) 

4/12/05

MW-13
(8-10) 
5/3/00

MW-20 
(9-10) 

4/12/05

OFFSITE
MW-18 
(10-12) 

12/18/03

MW-17 
(2.5-5) 

12/18/03

MW-14 
(8-10) 
5/4/00



TABLE E3-2
SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - METALS AND TPH

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

Sample ID and 
Sample Date ->

MAX
Analyte mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
METALS

Arsenic 5.9 24 ----- 6.2 5.1 4.5 6.2 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

Barium 440 8,100 ----- 369 261 127 108 369 139 211 119 144 128

Cadmium 1.5 52 ----- < 1.2 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

Chromium 2,400 33,000 ----- 10.7 4.2 3.3 4.3 2.4 3.6 3.1 1.6 2.4 1.7

Lead 15 500 ----- 29.3 29.3 12.5 9.1 2.0 4.6 1.9 2.5 3.9 5.0

Mercury 0.04 3.6 4.6 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25

Selenium 2.3 310 ----- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Silver 0.48 97 ----- < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

TPH (C6-C35) 
(EPA Method 418.1) 65 200 200 < 0.010 < 0.010 < 0.010 < 0.010 NA NA NA NA NA NA

NOTE:
Residential Assessment Level for arsenic, chromium, 
  and lead equivalent to TX Specific Background Levels.
NA = Not Analyzed
BOLD results exceed Residential Assessment Level.

DB-2 
(4-6) 

8/31/94

DB-4 
(4-6) 

8/31/94

CB-1
(0-2) 

7/17/96

CB-1
(3-5) 

7/17/96

CB-2
(3-5) 

7/17/96
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CB-3
(0-2) 

7/17/96

CB-2
(0-2) 

7/17/96

CB-3 
(3-5) 

7/17/96

DB-1 
(4-6) 

8/31/94



TABLE E3-2
SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS - METALS AND TPH

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

Sample ID and 
Sample Date ->

MAX
Analyte mg/Kg
METALS

Arsenic 5.9 24 ----- 6.2

Barium 440 8,100 ----- 369

Cadmium 1.5 52 ----- < 1.2

Chromium 2,400 33,000 ----- 10.7

Lead 15 500 ----- 29.3

Mercury 0.04 3.6 4.6 < 0.25

Selenium 2.3 310 ----- < 1.0

Silver 0.48 97 ----- < 0.5

TPH (C6-C35) 
(EPA Method 418.1) 65 200 200 < 0.010

NOTE:
Residential Assessment Level for arsenic, chromium, 
  and lead equivalent to TX Specific Background Levels.
NA = Not Analyzed
BOLD results exceed Residential Assessment Level.
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mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

3.1 2.7 1.4 1.2 2.3 1.5 1.5 2.6 1.2 2.2

75 135 101 134 113 135 116 162 207 129

1.2 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

5.5 9.2 5.0 10.7 4.7 7.4 6.7 8.4 4.6 7.2

8.5 8.2 5.4 6.0 7.4 7.5 2.1 7.9 4.9 9.8

< 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

NA NA NA NA NA NA NA NA NA NA

MW-6A
(2-4) 

11/17/97

MW-9 
(2-4) 

11/17/97

MW-1 
(5-7.5) 
7/15/96

MW-2 
(10-12.5) 
7/15/96

SB-2 on Figures SB-3 on Figures

SB-4 
(5) 

10/8/96

SB-5 
(2) 

10/8/96

SB-6 
(5) 

10/8/96

SB-3 
(2) 

10/8/96

SB-1 on Figures

SB-2 
(4.5) 

10/8/96

SB-1 
(2) 

10/8/96



TABLE E4-1
SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

MAX
Analyte mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

1,1-Dichloroethane (1,1-DCA) 18 11,000 37,000 0.020 0.00190 J < 0.00100 0.00250 J 0.00190 J < 0.00100 0.00250 J < 0.00097 < 0.00097 < 0.005 0.020 < 0.005 < 0.005

1,1-Dichloroethene (1,1-DCE) 0.05 2,300 5,200 0.015 < 0.00140 0.00200 J < 0.00140 < 0.00140 0.00200 J < 0.00140 < 0.00130 < 0.00130 < 0.005 0.013 < 0.005 < 0.005

NOTE:
Nondetect for samples analyzed prior to September 2002 
    equivalent to MQL. - all other nondetects equivalent to SQL.
MQL = Method Quantitation Limit
SQL = Sample Quantitation Limit
"J" Qualifier indicates result is estimated, not quantified. 

GP-1 
(18-20) 

12/17/03

GP-2 
(16-18) 

12/17/03

GP-3 
(14-16) 

12/17/03

GP-4 
(18-20) 

12/17/03

MW-1
(15-17.5) 
7/15/96

GP-5 
(14-16) 

12/17/03

MW-3
(20-22.5) 
7/15/96

MW-3
(15-17.5) 
7/15/96

MW-2
(15-17.5) 
7/15/96

B-4 
(23-24) 
1999

B-5 
(24-25) 
1999
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(24-25) 
1999



TABLE E4-1
SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

MAX
Analyte mg/Kg

1,1-Dichloroethane (1,1-DCA) 18 11,000 37,000 0.020

1,1-Dichloroethene (1,1-DCE) 0.05 2,300 5,200 0.015

NOTE:
Nondetect for samples analyzed prior to September 2002 
    equivalent to MQL. - all other nondetects equivalent to SQL.
MQL = Method Quantitation Limit
SQL = Sample Quantitation Limit
"J" Qualifier indicates result is estimated, not quantified. 

Sample ID and Sample Date ->

Ti
er

 1
 G

W
So

il I
ng

 

C
rit

ic
al

 P
C

L 
w

ith
ou

t M
SD

Ti
er

 1
 To

t So
il C

om
b 

C
rit

ic
al

 P
C

L 
 

w
ith

 M
SD

Ti
er

 1
 A

ir So
il I

nh
-v

 

C
rit

ic
al

 P
C

L 
w

ith
 M

SD

mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.0087 < 0.005 < 0.00097 < 0.00097 < 0.00100 0.00130 J

< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.015 < 0.005 < 0.00130 < 0.00130 < 0.00140 < 0.00130

MW-17 
(27.5-30) 
12/18/03

OFFSITE
MW-18 
(18-20) 

12/18/03

MW-20 
(20'-21') 
04/12/05

MW-9
(25-26) 

11/17/97

MW-16
(27-28) 

12/18/01

MW-15
(24-25)  

12/18/01

MW-14
(18-20) 
5/4/00

MW-13
(18-20) 
5/3/00

MW-19 
(21-23) 

04/12/05

MW-8
(17.5-20) 
10/10/96

MW-6A 
(23-25) 

11/17/97



TABLE E4-2
SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS - METALS

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

Sample ID and Sample 
Date ->

MAX
Analyte mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
METALS

Arsenic 5.9 24 ----- 3.8 < 0.5 3.8 < 0.5 < 0.5 1.2 3.8

Barium 440 8,100 ----- 265 149 265 162 44.9 41.7 21.8

Cadmium 1.5 52 ----- < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

Chromium 30 33,000 ----- 12.8 12.5 10.3 12.8 1.8 1.5 1.5

Lead 15 500 ----- 12.7 4.9 7.7 3.3 4.1 2.8 12.7

Mercury 0.04 3.6 4.6 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25

Selenium 2.3 310 ----- < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Silver 0.48 97 ----- < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

NOTE:
Residential Assessment Level for arsenic, chromium, 
  and lead equivalent to TX Specific Background Levels.
BOLD results exceed Residential Assessment Level.

Ti
er

 1
 To

t So
il C

om
b 

C
rit

ic
al

 P
C

L 
w

ith
 M

SD

Ti
er

 1
 A

ir So
il I

nh
-v

 

C
rit

ic
al

 P
C

L 
w

ith
 M

SD

Ti
er

 1
 G

W
So

il I
ng

 

C
rit

ic
al

 P
C

L 
w

ith
ou

t M
SD

MW-9
(25-26) 

11/17/97

MW-3
(15-17.5) 
7/15/96

MW-3
(20-22.5) 
7/15/96

MW-1
(15-17.5) 
7/15/96

MW-2
(15-17.5) 
7/15/96

MW-6A
(23-25) 

11/17/97



TABLE E5
SUMMARY OF COCs in GROUNDWATER- Onsite Wells - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

MW-2  
6/29/11

MW-2  
6/15/12

Analyte mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Volatile Organic 
Compounds (EPA 8260B)
1,1-Dichloroethane 4.9 43,000 0.130 0.069 0.021 0.067 0.092 0.038 0.066 0.059 0.028 0.038 0.040 0.031 < 0.00043 < 0.005 < 0.0005 < 0.0005 < 0.0005
1,1-Dichloroethene 0.007 1,700 0.120 0.11 0.028 0.097 0.12 0.059 0.095 0.090 0.056 0.10 0.090 0.099 0.011 < 0.005 < 0.0006 < 0.0006 0.00081 J
1,2-Dichloroethane 0.005 33 < 0.005 < 0.005 < 0.005 < 0.0005 0.0009 J < 0.0005 0.00058 J < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005
Benzene * 0.005 180 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 ----- < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005
2-Butanone (MEK) 15 1,000,000 < 0.010 < 0.010 < 0.010 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0020 < 0.0020 < 0.010 < 0.010 < 0.0008 < 0.0008 < 0.0008
cis-1,2-Dichloroethene 0.07 1,200 0.006 0.002 J < 0.005 0.0016 J 0.0029 J 0.0011 J 0.0021 J 0.0018 J 0.0013 J 0.0020 J < 0.0025 < 0.0025 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005
Ethylbenzene * 0.7 16,000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 ----- < 0.0005 < 0.0011 < 0.0011 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005
Tetrachloroethene 0.005 500 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0017 < 0.0017 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0006
Toluene * 1.0 64,000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 ----- < 0.0005 < 0.0010 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005
trans-1,2-Dichloroethene 0.1 770 < 0.005 < 0.005 < 0.005 < 0.0006 < 0.0006 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 < 0.0006 < 0.0006 < 0.0005
Trichloroethene 0.005 120 0.006 < 0.005 < 0.005 < 0.0007 < 0.0007 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0011 < 0.0011 < 0.005 < 0.005 < 0.0007 < 0.0007 < 0.0005
Vinyl chloride 0.002 3.0 0.012 0.0057 < 0.002 0.0038 0.0050 0.002 J 0.0037 0.0033 0.0041 0.012 0.0053 0.0053 < 0.002 < 0.002 < 0.0006 < 0.0006 < 0.0005
Xylenes, Total * 10.0 10,000 < 0.015 < 0.015 < 0.015 < 0.015 < 0.015 < 0.001 < 0.001 < 0.001 ----- < 0.001 < 0.0031 < 0.0031 < 0.015 < 0.015 < 0.015 < 0.015 < 0.001

NOTE:  COC concentrations above the SDL are shown in BOLD 
            COC concentrations exceeding the Tier 1 Residential Protective 
                  Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
  MTBE -    methyl tertiary butyl ether
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency
  NA -            Analyte not analyzed
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MW-2A  
06/08/06

MW-2A  
2/2/07

MW-2A  
9/26/07

MW-2A  
5/27/08

MW-2  
2/2/07

MW-2  
04/22/05

MW-2  
06/08/06

MW-2A  
04/22/05

MW-2  
2/2/10

MW-2  
5/27/08

MW-2  
12/4/08



TABLE E5
SUMMARY OF COCs in GROUNDWATER- Onsite Wells - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

Analyte mg/L mg/L mg/L

Volatile Organic 
Compounds (EPA 8260B)
1,1-Dichloroethane 4.9 43,000 0.130
1,1-Dichloroethene 0.007 1,700 0.120
1,2-Dichloroethane 0.005 33 < 0.005
Benzene * 0.005 180 < 0.005
2-Butanone (MEK) 15 1,000,000 < 0.010
cis-1,2-Dichloroethene 0.07 1,200 0.006
Ethylbenzene * 0.7 16,000 < 0.005
Tetrachloroethene 0.005 500 < 0.005
Toluene * 1.0 64,000 < 0.005
trans-1,2-Dichloroethene 0.1 770 < 0.005
Trichloroethene 0.005 120 0.006
Vinyl chloride 0.002 3.0 0.012
Xylenes, Total * 10.0 10,000 < 0.015

NOTE:  COC concentrations above the SDL are shown in BOLD 
            COC concentrations exceeding the Tier 1 Residential Protective 
                  Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
  MTBE -    methyl tertiary butyl ether
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency
  NA -            Analyte not analyzed
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mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

0.0017 J 0.0051 0.0025 J 0.0024 J 0.0021 J < 0.0005 < 0.0005 0.0032 J 0.0043 J 0.010 0.0005 0.0029 J 0.0017 J 0.0015 J 0.0034 J 0.0013 J
< 0.00053 < 0.005 < 0.0006 < 0.0006 < 0.0005 < 0.0006 < 0.0005 0.028 0.023 0.021 0.0027 J 0.019 0.021 0.015 0.013 0.014
< 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
< 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.005 < 0.0005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 ----- < 0.0005
< 0.010 < 0.010 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.010 < 0.010 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008
< 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 0.00078 J 0.00074 J 0.0015 J < 0.0005 0.0005 0.0005 0.0005 0.0015 J 0.00069 J
< 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.005 < 0.0005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 ----- < 0.0005
< 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0006 < 0.0005 < 0.0006 < 0.00043 < 0.005 < 0.0005 < 0.0005 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0006
< 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.005 < 0.0005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 ----- < 0.0005
< 0.005 < 0.005 < 0.0006 < 0.0006 < 0.0005 < 0.0006 < 0.0005 < 0.00063 < 0.005 < 0.0006 < 0.0006 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
< 0.005 < 0.005 < 0.0007 < 0.0007 < 0.0005 < 0.0007 < 0.0005 < 0.0007 < 0.005 < 0.0007 < 0.0007 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
< 0.002 < 0.002 < 0.0006 < 0.0006 < 0.0005 < 0.0006 < 0.0005 0.0017 J < 0.002 0.0027 < 0.0006 0.00082 J < 0.0005 < 0.0005 0.0017 J 0.0011 J
< 0.015 < 0.015 < 0.015 < 0.015 < 0.001 < 0.015 < 0.001 < 0.015 < 0.015 < 0.015 < 0.015 < 0.001 < 0.001 < 0.001 ----- < 0.001

MW-6A  
10/26/10

MW-6A  
2/2/10

MW-6A  
12/5/08

MW-3  
04/22/05

MW-3  
06/08/06

MW-3  
9/26/07

MW-5
2/2/07

MW-6A  
04/22/05

MW-5
5/27/08

MW-3  
5/22/08

MW-3  
2/2/07

MW-6A  
2/2/07

MW-6A  
9/20/07

MW-6A  
06/08/06

MW-6A  
5/22/08

MW-6A  
9/10/08



TABLE E5
SUMMARY OF COCs in GROUNDWATER- Onsite Wells - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

Analyte mg/L mg/L mg/L

Volatile Organic 
Compounds (EPA 8260B)
1,1-Dichloroethane 4.9 43,000 0.130
1,1-Dichloroethene 0.007 1,700 0.120
1,2-Dichloroethane 0.005 33 < 0.005
Benzene * 0.005 180 < 0.005
2-Butanone (MEK) 15 1,000,000 < 0.010
cis-1,2-Dichloroethene 0.07 1,200 0.006
Ethylbenzene * 0.7 16,000 < 0.005
Tetrachloroethene 0.005 500 < 0.005
Toluene * 1.0 64,000 < 0.005
trans-1,2-Dichloroethene 0.1 770 < 0.005
Trichloroethene 0.005 120 0.006
Vinyl chloride 0.002 3.0 0.012
Xylenes, Total * 10.0 10,000 < 0.015

NOTE:  COC concentrations above the SDL are shown in BOLD 
            COC concentrations exceeding the Tier 1 Residential Protective 
                  Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
  MTBE -    methyl tertiary butyl ether
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency
  NA -            Analyte not analyzed
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MW-6A 
6/29/11

MW-6A 
6/15/12

MW-9  
6/29/11

MW-9  
6/15/12

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

< 0.0011 0.0011 < 0.0005 < 0.0005 0.094 0.130 0.066 0.075 0.097 0.086 0.048 0.083 0.091 0.072 < 0.005 0.0061
0.012 0.017 < 0.0006 < 0.0005 0.091 0.100 0.062 0.061 0.089 0.083 0.053 0.085 0.093 0.086 < 0.005 0.025

< 0.0010 < 0.0010 < 0.0005 < 0.0005 < 0.005 < 0.005 < 0.0005 0.00067 J 0.0007 J 0.0005 J < 0.0005 0.00066 J < 0.0010 < 0.0010 < 0.005 < 0.005
< 0.005 < 0.005 < 0.005 < 0.0005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 ----- < 0.0005 < 0.005 < 0.005 < 0.005 < 0.005
< 0.0020 < 0.0020 < 0.0008 < 0.0008 < 0.010 < 0.010 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0020 < 0.0020 < 0.010 < 0.010
< 0.0025 < 0.0025 < 0.0005 < 0.0005 0.0019 J 0.0029 J 0.0017 J 0.0020 J 0.0026 J 0.0021 J 0.0012 J 0.0023 J 0.0027 J 0.0027 J < 0.005 < 0.005
< 0.005 < 0.005 < 0.005 < 0.0005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 ----- < 0.0005 < 0.005 < 0.005 < 0.005 < 0.005
< 0.0017 < 0.0017 < 0.0005 < 0.0006 < 0.005 < 0.005 < 0.0005 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0017 < 0.0017 < 0.005 < 0.005
< 0.005 < 0.005 < 0.005 < 0.0005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 ----- < 0.0005 < 0.005 < 0.005 < 0.005 < 0.005
< 0.0010 < 0.0010 < 0.0006 < 0.0005 < 0.005 < 0.005 < 0.0006 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005
< 0.0011 < 0.0011 < 0.0007 < 0.0005 < 0.005 < 0.005 < 0.0007 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0011 < 0.0011 < 0.005 < 0.005
< 0.0010 < 0.0010 < 0.0006 < 0.0005 < 0.002 < 0.002 0.0043 0.0030 0.0053 0.0048 0.002 J 0.0072 0.0028 0.0032 < 0.002 < 0.002
< 0.0031 < 0.0031 < 0.015 < 0.001 < 0.015 < 0.015 < 0.015 < 0.001 < 0.001 < 0.001 ----- < 0.001 < 0.0031 < 0.0031 < 0.015 < 0.015

MW-8  
5/27/08

MW-9  
2/2/10

MW-9  
04/22/05

MW-9  
9/10/08

MW-9  
06/08/06

MW-8  
2/2/07

MW-9  
5/22/08

MW-9  
12/4/08

MW-9  
9/26/07

MW-9  
10/26/10

MW-10 
04/22/05

MW-10 
06/08/06



TABLE E5
SUMMARY OF COCs in GROUNDWATER- Onsite Wells - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

Analyte mg/L mg/L mg/L

Volatile Organic 
Compounds (EPA 8260B)
1,1-Dichloroethane 4.9 43,000 0.130
1,1-Dichloroethene 0.007 1,700 0.120
1,2-Dichloroethane 0.005 33 < 0.005
Benzene * 0.005 180 < 0.005
2-Butanone (MEK) 15 1,000,000 < 0.010
cis-1,2-Dichloroethene 0.07 1,200 0.006
Ethylbenzene * 0.7 16,000 < 0.005
Tetrachloroethene 0.005 500 < 0.005
Toluene * 1.0 64,000 < 0.005
trans-1,2-Dichloroethene 0.1 770 < 0.005
Trichloroethene 0.005 120 0.006
Vinyl chloride 0.002 3.0 0.012
Xylenes, Total * 10.0 10,000 < 0.015

NOTE:  COC concentrations above the SDL are shown in BOLD 
            COC concentrations exceeding the Tier 1 Residential Protective 
                  Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
  MTBE -    methyl tertiary butyl ether
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency
  NA -            Analyte not analyzed
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MW-10 
6/29/11

MW-10 
6/14/12

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

0.0005 J 0.0052 0.0170 0.0059 0.0016 J 0.0033 J 0.0017 J 0.020 < 0.0005 0.0054 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
0.014 0.027 0.074 0.030 0.0087 0.017 0.0072 0.069 0.0049 J 0.033 < 0.005 < 0.0006 < 0.0006 0.0019 J 0.0013 J 0.0019 J

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
< 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 ----- < 0.0005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005
< 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0020 < 0.0020 < 0.010 < 0.010 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008
< 0.0005 < 0.0005 0.0060 0.0017 J < 0.0005 < 0.0005 < 0.0005 0.0039 J < 0.0005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 ----- < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005
< 0.0005 < 0.0005 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0017 < 0.0017 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0006 < 0.0006 < 0.0006
< 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 ----- < 0.0005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005
< 0.0006 < 0.0006 0.0014 J < 0.0006 < 0.0006 < 0.0005 < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 < 0.0006 < 0.0006 < 0.0005 < 0.0005 < 0.0005
< 0.0007 < 0.0007 0.0058 0.002 J < 0.0005 < 0.0005 < 0.0005 0.0020 J < 0.0005 0.00081 J < 0.005 < 0.0007 < 0.0007 < 0.0005 < 0.0005 < 0.0005
< 0.0006 < 0.0006 0.00076 J < 0.0006 < 0.0006 < 0.0005 < 0.0005 < 0.0031 < 0.0031 < 0.002 < 0.002 < 0.0006 < 0.0006 < 0.0005 < 0.0005 < 0.0005
< 0.015 < 0.015 < 0.001 < 0.001 < 0.001 ----- < 0.001 < 0.0031 < 0.0031 < 0.015 < 0.015 < 0.015 < 0.015 < 0.001 < 0.001 < 0.001

MW-13  
04/22/05

MW-13  
06/08/06

MW-13  
2/2/07

MW-13  
9/26/07

MW-13  
5/22/08

MW-13  
9/11/08

MW-13  
12/4/08

MW-10 
12/5/08

MW-10 
5/22/08

MW-10 
10/27/10

MW-10 
2/2/10

MW-10 
9/11/08

MW-10 
9/20/07

MW-10 
01/31/07



TABLE E5
SUMMARY OF COCs in GROUNDWATER- Onsite Wells - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

Analyte mg/L mg/L mg/L

Volatile Organic 
Compounds (EPA 8260B)
1,1-Dichloroethane 4.9 43,000 0.130
1,1-Dichloroethene 0.007 1,700 0.120
1,2-Dichloroethane 0.005 33 < 0.005
Benzene * 0.005 180 < 0.005
2-Butanone (MEK) 15 1,000,000 < 0.010
cis-1,2-Dichloroethene 0.07 1,200 0.006
Ethylbenzene * 0.7 16,000 < 0.005
Tetrachloroethene 0.005 500 < 0.005
Toluene * 1.0 64,000 < 0.005
trans-1,2-Dichloroethene 0.1 770 < 0.005
Trichloroethene 0.005 120 0.006
Vinyl chloride 0.002 3.0 0.012
Xylenes, Total * 10.0 10,000 < 0.015

NOTE:  COC concentrations above the SDL are shown in BOLD 
            COC concentrations exceeding the Tier 1 Residential Protective 
                  Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
  MTBE -    methyl tertiary butyl ether
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency
  NA -            Analyte not analyzed
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MW-13  
6/29/11

MW-13  
6/15/12

MW-14  
6/29/11

MW-14  
6/15/12

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

< 0.0005 < 0.0011 < 0.0011 0.12 0.220 0.170 0.130 0.15 0.14 0.16 0.066 0.140 0.130 0.110
0.0012 J < 0.0013 < 0.0013 0.18 0.220 0.190 0.160 0.20 0.18 0.20 0.110 0.19 0.18 0.15

< 0.0005 < 0.0010 < 0.0010 0.0013 J < 0.005 0.0016 J 0.0013 J 0.0014 J 0.0015 J 0.0013 J 0.00063 J 0.00130 J 0.0013 J < 0.0005
< 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010
< 0.0008 < 0.0020 < 0.0020 < 0.010 < 0.010 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0020 < 0.0020
< 0.0005 < 0.0025 < 0.0025 0.005 0.0068 0.0055 0.0061 0.0061 0.0051 0.0052 0.0036 J 0.0056 0.0051 0.0035 J
< 0.0005 < 0.0011 < 0.0011 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0011 < 0.0011
< 0.0005 < 0.0017 < 0.0017 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0017 < 0.0017
< 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010
< 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 0.00093 J < 0.0006 0.00071 J 0.00071 J 0.00074 J < 0.0005 0.00064 J < 0.0010 < 0.0010
< 0.0005 < 0.0011 < 0.0011 0.0011 J 0.0019 J 0.0015 J < 0.0007 0.00075 J 0.0009 J 0.00084 J < 0.0005 0.00091 J 0.0011 J < 0.0010
< 0.0005 < 0.0010 < 0.0010 0.0054 0.0099 0.0081 0.0055 0.0079 0.0055 0.0054 0.0025 0.0078 0.0053 0.0045
< 0.001 < 0.0031 < 0.0031 < 0.015 < 0.015 < 0.015 < 0.015 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.0031 < 0.0031

MW-14  
2/2/07

MW-14  
9/20/07

MW-14  
10/26/10

MW-14  
5/22/08

MW-14  
9/10/08

MW-14  
12/4/08

MW-14  
2/2/10

MW-14  
06/08/06

MW-14  
04/22/05

MW-13  
10/27/10



TABLE E5
SUMMARY OF COCs in GROUNDWATER- Onsite Wells - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

MW-15  
6/29/11

MW-15  
6/15/12

Analyte mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Volatile Organic 
Compounds (EPA 8260B)
1,1-Dichloroethane 4.9 43,000 0.340 0.019 0.040 0.037 0.340 0.27 0.110 0.070 0.220 0.22 0.17 0.17 0.021 0.012 0.011
1,1-Dichloroethene 0.007 1,700 0.330 0.059 0.120 0.130 0.330 0.30 0.18 0.16 0.220 0.26 0.20 0.20 0.061 0.032 0.032
1,2-Dichloroethane 0.005 33 < 0.005 < 0.005 < 0.005 < 0.0005 0.0046 J 0.0035 J 0.0016 J 0.0010 J 0.0028 J 0.0026 J 0.0022 J 0.0018 J < 0.005 < 0.005 < 0.0005
Benzene 0.005 180 < 0.0050 < 0.005 < 0.005 < 0.005 < 0.005 0.0007 J < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 < 0.005
2-Butanone (MEK) 15 1,000,000 < 0.010 < 0.010 < 0.010 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0020 < 0.0020 < 0.010 < 0.010 < 0.0008
cis-1,2-Dichloroethene 0.07 1,200 0.026 0.0014 J 0.002 J 0.0054 0.021 0.026 0.025 0.0088 0.018 0.012 0.018 0.027 0.014 0.0019 J 0.0017 J
Ethylbenzene 0.7 16,000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0011 < 0.0005 < 0.0011 < 0.0011 < 0.005 < 0.005 < 0.005
Tetrachloroethene 0.005 500 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0017 < 0.0017 0.0064 0.00089 J 0.0011 J
Toluene 1.0 64,000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 < 0.005
trans-1,2-Dichloroethene 0.1 770 < 0.005 < 0.005 < 0.005 0.001 J < 0.0006 0.0042 J 0.0035 J 0.0013 J 0.0029 J 0.0017 J 0.0025 J 0.0033 J < 0.005 < 0.005 < 0.0006
Trichloroethene 0.005 120 0.033 0.001 J 0.0018 J 0.0049 J 0.020 0.033 0.030 0.006 0.018 0.0081 0.016 0.021 0.0031 J < 0.005 0.00094 J
Vinyl chloride 0.002 3.0 0.020 < 0.002 < 0.002 0.0039 0.020 0.014 0.0033 0.0043 0.013 0.016 0.0092 0.010 < 0.002 < 0.002 < 0.0006
Xylenes, Total 10.0 10,000 < 0.015 < 0.015 < 0.015 < 0.015 < 0.015 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.0031 < 0.0031 < 0.015 < 0.015 < 0.015

NOTE:  COC concentrations above the SDL are shown in BOLD 
              COC concentrations exceeding the Tier 1 Residential Protective 
              Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
  MTBE -    methyl tertiary butyl ether
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency
  NA -            Analyte not analyzed
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MW-15  
9/11/08

MW-15  
12/4/08

MW-15  
2/2/10

MW-15  
5/22/08

MW-17  
2/2/07

MW-17  
04/22/05

MW-15  
10/26/10

MW-15  
04/22/05

MW-15  
06/08/06

MW-15  
2/2/07

MW-15  
9/20/07



TABLE E5
SUMMARY OF COCs in GROUNDWATER- Onsite Wells - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

Analyte mg/L mg/L mg/L

Volatile Organic 
Compounds (EPA 8260B)
1,1-Dichloroethane 4.9 43,000 0.340
1,1-Dichloroethene 0.007 1,700 0.330
1,2-Dichloroethane 0.005 33 < 0.005
Benzene 0.005 180 < 0.0050
2-Butanone (MEK) 15 1,000,000 < 0.010
cis-1,2-Dichloroethene 0.07 1,200 0.026
Ethylbenzene 0.7 16,000 < 0.005
Tetrachloroethene 0.005 500 < 0.005
Toluene 1.0 64,000 < 0.005
trans-1,2-Dichloroethene 0.1 770 < 0.005
Trichloroethene 0.005 120 0.033
Vinyl chloride 0.002 3.0 0.020
Xylenes, Total 10.0 10,000 < 0.015

NOTE:  COC concentrations above the SDL are shown in BOLD 
              COC concentrations exceeding the Tier 1 Residential Protective 
              Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
  MTBE -    methyl tertiary butyl ether
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency
  NA -            Analyte not analyzed
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MW-17  
6/29/11

MW-17  
6/14/12

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

0.0022 J 0.0085 0.0035 J 0.0031 J 0.023 0.0034 J 0.0031 J 0.0021 J 0.0024 J 0.0025 J 0.0009 J 0.001 J 0.020 0.008 0.012
0.0038 J 0.024 0.011 0.0088 0.064 0.0088 0.0077 0.0051 0.0061 0.0071 0.0026 J 0.0033 J 0.075 0.030 0.042

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
< 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
< 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0020 < 0.0020 < 0.010 < 0.010 < 0.0008 < 0.0008 < 0.0005 < 0.0005 < 0.0005
< 0.0005 0.0021 J < 0.0005 < 0.0005 0.0032 J 0.00054 J < 0.0025 < 0.0025 0.0024 J 0.0022 J 0.0032 J 0.0041 J 0.020 0.011 0.015
< 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0011 < 0.0011 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005
< 0.0005 0.0028 J 0.0007 J < 0.0006 0.0028 J 0.00077 J < 0.0017 < 0.0017 < 0.005 < 0.005 < 0.0005 < 0.00043 0.0039 J 0.0011 J 0.0015 J
< 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005
< 0.0006 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 < 0.0006 < 0.00063 < 0.0005 < 0.0005 < 0.0005
< 0.0007 0.0011 J < 0.0007 < 0.0007 0.0024 J < 0.0005 < 0.0011 < 0.0011 < 0.005 < 0.005 < 0.0007 < 0.0007 0.0042 J 0.0021 J 0.0023 J
< 0.0006 < 0.0005 < 0.0005 < 0.0005 0.0011 J < 0.0005 < 0.0005 < 0.0005 < 0.002 < 0.002 < 0.0006 < 0.00079 0.0011 J < 0.0006 < 0.0006
< 0.015 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.015 < 0.015 < 0.015 < 0.015 < 0.015 < 0.015 < 0.001 < 0.001 < 0.001

MW-19  
9/20/07

MW-19  
9/11/08

MW-17  
10/26/10

MW-17  
12/4/08

MW-19  
06/08/06

MW-19  
04/22/05

MW-17  
2/2/10

MW-17  
9/20/07

MW-17  
5/22/08

MW-17  
9/1708

MW-19  
01/31/07

MW-19  
5/22/08

MW-19  
12/5/08



TABLE E5
SUMMARY OF COCs in GROUNDWATER- Onsite Wells - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

Analyte mg/L mg/L mg/L

Volatile Organic 
Compounds (EPA 8260B)
1,1-Dichloroethane 4.9 43,000 0.340
1,1-Dichloroethene 0.007 1,700 0.330
1,2-Dichloroethane 0.005 33 < 0.005
Benzene 0.005 180 < 0.0050
2-Butanone (MEK) 15 1,000,000 < 0.010
cis-1,2-Dichloroethene 0.07 1,200 0.026
Ethylbenzene 0.7 16,000 < 0.005
Tetrachloroethene 0.005 500 < 0.005
Toluene 1.0 64,000 < 0.005
trans-1,2-Dichloroethene 0.1 770 < 0.005
Trichloroethene 0.005 120 0.033
Vinyl chloride 0.002 3.0 0.020
Xylenes, Total 10.0 10,000 < 0.015

NOTE:  COC concentrations above the SDL are shown in BOLD 
              COC concentrations exceeding the Tier 1 Residential Protective 
              Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
  MTBE -    methyl tertiary butyl ether
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency
  NA -            Analyte not analyzed
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MW-19  
6/29/11

MW-19  
6/14/12

MW-20  
6/29/11

MW-20  
6/15/12

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

0.0016 J 0.0049 J 0.0084 < 0.0005 0.017 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0011 < 0.0011
0.0054 0.011 0.002 < 0.0005 0.026 < 0.005 < 0.0006 < 0.0006 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0013 < 0.0013

< 0.0005 < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010
< 0.0005 < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010
< 0.0008 < 0.0008 < 0.0020 < 0.0020 < 0.010 < 0.010 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0020 < 0.0020

0.0043 J 0.017 0.017 < 0.0005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0025 < 0.0025
< 0.0005 < 0.0005 < 0.0011 < 0.0011 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0011 < 0.0011
< 0.0006 0.00074 J 0.0039 J < 0.0005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0017 < 0.0017
< 0.0005 < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010
< 0.0005 < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.005 < 0.0006 < 0.0006 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010
< 0.0005 0.0017 J 0.002 J < 0.0005 0.00094 J < 0.005 < 0.0007 < 0.0007 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0011 < 0.0011
< 0.0005 < 0.0005 < 0.0010 < 0.0010 < 0.002 < 0.002 < 0.0006 < 0.0006 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010
< 0.001 < 0.001 < 0.0031 < 0.0031 < 0.015 < 0.015 < 0.015 < 0.015 < 0.001 < 0.001 < 0.001 < 0.001 < 0.015 < 0.0031 < 0.0031

MW-20  
04/22/05

MW-19  
10/27/10

MW-20  
10/26/10

MW-20  
06/08/06

MW-20  
2/2/07

MW-20  
9/10/08

MW-20  
12/4/08

MW-20  
2/2/10

MW-19  
2/2/10

MW-20  
9/20/07

MW-20  
5/22/08



TABLE E5
SUMMARY OF COCs in GROUNDWATER- Onsite Wells - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

Analyte mg/L mg/L mg/L

Volatile Organic 
Compounds (EPA 8260B)
1,1-Dichloroethane 4.9 43,000 0.340
1,1-Dichloroethene 0.007 1,700 0.330
1,2-Dichloroethane 0.005 33 < 0.005
Benzene 0.005 180 < 0.0050
2-Butanone (MEK) 15 1,000,000 < 0.010
cis-1,2-Dichloroethene 0.07 1,200 0.026
Ethylbenzene 0.7 16,000 < 0.005
Tetrachloroethene 0.005 500 < 0.005
Toluene 1.0 64,000 < 0.005
trans-1,2-Dichloroethene 0.1 770 < 0.005
Trichloroethene 0.005 120 0.033
Vinyl chloride 0.002 3.0 0.020
Xylenes, Total 10.0 10,000 < 0.015

NOTE:  COC concentrations above the SDL are shown in BOLD 
              COC concentrations exceeding the Tier 1 Residential Protective 
              Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
  MTBE -    methyl tertiary butyl ether
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency
  NA -            Analyte not analyzed
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MW-23  
6/29/11

MW-23  
6/14/12

mg/L mg/L mg/L mg/L

0.00074 J 0.00085 J < 0.0011 < 0.0011
0.0073 0.0077 0.0050 0.0066

< 0.0005 < 0.0005 < 0.0010 < 0.0010
< 0.0005 < 0.0005 < 0.0010 < 0.0010
< 0.0008 < 0.0008 < 0.0020 < 0.0020
< 0.0005 < 0.0005 < 0.0025 < 0.0025
< 0.0005 < 0.0005 < 0.0011 < 0.0011
< 0.0006 < 0.0006 < 0.0017 0.0027 J
< 0.0005 < 0.0005 < 0.0010 < 0.0010
< 0.0005 < 0.0005 < 0.0010 < 0.0010
< 0.0005 < 0.0005 < 0.0011 < 0.0011
< 0.0005 < 0.0005 < 0.0010 < 0.0010
< 0.001 < 0.001 < 0.0031 < 0.0031

MW-23  
2/2/10

MW-23  
10/26/10



TABLE E5
SUMMARY OF COCs in GROUNDWATER- Offsite Wells - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

MW-11  
6/29/11

MW-11  
6/14/12

Analyte mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Volatile Organic Compounds 
(EPA 8260B)
1,1-Dichloroethane 4.9 43,000 0.380 0.077 0.022 0.0094 0.046 0.083 0.040 0.130 0.160 0.38 0.31 0.11 < 0.0005 < 0.0005 < 0.0005 < 0.0005
1,1-Dichloroethene 0.007 1,700 0.55 0.29 0.095 0.050 0.110 0.19 0.13 0.25 0.36 0.55 0.43 0.18 < 0.0006 0.0010 J 0.0015 J 0.0011 J
1,2-Dichloroethane 0.005 33 1.0 0.0014 J < 0.005 < 0.0005 0.00079 J 0.0013 J 0.0006 J 0.0016 J 0.0024 J 0.0038 J 0.0045 J 0.0045 J < 0.0005 < 0.0005 < 0.0005 < 0.0005
Benzene 0.005 180 4.9 < 0.0010 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 ----- < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.0005 < 0.0005 < 0.0005
2-Butanone (MEK) 15 1,000,000 0.011 < 0.010 < 0.010 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0020 < 0.0020 < 0.0008 < 0.0008 < 0.0008 < 0.0008
cis-1,2-Dichloroethene 0.07 1,200 0.036 0.011 0.010 0.015 0.031 0.012 0.0059 0.016 0.0140 0.028 0.025 0.017 < 0.0005 < 0.0005 < 0.0005 < 0.0005
Ethylbenzene 0.7 16,000 1.2 < 0.0011 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 ----- < 0.0005 < 0.0011 < 0.0011 < 0.005 < 0.0005 < 0.0005 < 0.0005
Tetrachloroethene 0.005 500 0.0046 J 0.0042 J 0.0014 J 0.0042 J 0.00063 J 0.0013 J 0.0009 J 0.0013 J 0.0017 J 0.0034 J 0.0029 J < 0.0005 < 0.0005 < 0.0006 < 0.0006 < 0.0006
Toluene 1.0 64,000 1.6 < 0.0010 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 ----- < 0.0005 < 0.0010 < 0.0010 < 0.005 < 0.0005 < 0.0005 < 0.0005
trans-1,2-Dichloroethene 0.1 770 0.0057 0.0023 J 0.0026 J 0.003 J 0.0048 J 0.0029 J 0.0017 J 0.0038 J 0.0033 J 0.0030 J 0.0039 J 0.0030 J < 0.0006 < 0.0005 < 0.0005 < 0.0005
Trichloroethene 0.005 120 0.053 0.034 0.020 0.026 0.043 0.02 0.0084 0.024 0.023 0.014 0.025 0.015 < 0.0007 < 0.0005 < 0.0005 < 0.0005
Vinyl chloride 0.002 3.0 0.018 < 0.002 < 0.002 0.0019 J 0.0049 0.0052 0.0021 0.0072 0.011 0.016 0.018 0.006 < 0.0006 < 0.0005 < 0.0005 < 0.0005
Xylenes 10.0 10,000 2.2 < 0.0031 < 0.015 < 0.015 < 0.015 < 0.001 < 0.001 < 0.001 ----- < 0.001 < 0.0031 < 0.0031 < 0.0150 < 0.001 < 0.001 < 0.001

NOTE:  COC concentrations above the SDL are shown in BOLD 
              COC concentrations exceeding the Tier 1 Residential Protective 
                      Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
  MTBE -    methyl tertiary butyl ether
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency
  NA -            Analyte not analyzed
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MW-11  
5/23/08

MW-11  
9/18/08

MW-11  
12/5/08

MW-11  
04/22/05

MW-11  
06/08/06

MW-11  
01/31/07

MW-11  
9/20/07

MW-11  
10/27/10

MW-11  
2/2/10

MW-12  
01/31/07

MW-12  
5/27/08

MW-12  
9/18/08

MW-12  
12/5/08



TABLE E5
SUMMARY OF COCs in GROUNDWATER- Offsite Wells - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

Analyte mg/L mg/L mg/L
Volatile Organic Compounds 
(EPA 8260B)
1,1-Dichloroethane 4.9 43,000 0.380
1,1-Dichloroethene 0.007 1,700 0.55
1,2-Dichloroethane 0.005 33 1.0
Benzene 0.005 180 4.9
2-Butanone (MEK) 15 1,000,000 0.011
cis-1,2-Dichloroethene 0.07 1,200 0.036
Ethylbenzene 0.7 16,000 1.2
Tetrachloroethene 0.005 500 0.0046 J
Toluene 1.0 64,000 1.6
trans-1,2-Dichloroethene 0.1 770 0.0057
Trichloroethene 0.005 120 0.053
Vinyl chloride 0.002 3.0 0.018
Xylenes 10.0 10,000 2.2

NOTE:  COC concentrations above the SDL are shown in BOLD 
              COC concentrations exceeding the Tier 1 Residential Protective 
                      Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
  MTBE -    methyl tertiary butyl ether
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency
  NA -            Analyte not analyzed

Ti
er

 1
 A

ir G
W

In
h-

v 

C
rit

ic
al

 P
C

L 
w

ith
 M

SD

M
ax

im
um

 
C

on
ce

nt
ra

tio
n 

(O
FF

SI
TE

)

Ti
er

 1
 G

W
G

W
In

g 

C
rit

ic
al

 P
C

L 
w

ith
ou

t M
SD

 

MW-18 
6/29/11

MW-18 
6/15/12

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

0.035 0.031 0.0097 0.021 0.026 0.024 0.023 0.082 0.23 0.27 0.24 < 0.0005 < 0.0005 < 0.0005 < 0.0005
0.13 0.110 0.032 0.051 0.066 0.077 0.071 0.170 0.44 0.42 0.34 0.0007 J < 0.0005 < 0.0005 < 0.0005

< 0.005 < 0.005 < 0.0005 < 0.0005 0.00070 J 0.00051 J < 0.0005 0.0012 J 0.0033 J 0.0038 J 0.0027 J < 0.0005 < 0.0005 < 0.0005 < 0.0005
< 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 ----- < 0.0005 < 0.0010 < 0.0010 < 0.0005 < 0.0005 < 0.0005 -----
< 0.010 < 0.010 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0020 < 0.0020 < 0.0008 < 0.0008 < 0.0008 < 0.0008

0.016 0.023 0.0085 0.018 0.025 0.027 0.036 0.019 0.027 0.021 0.029 < 0.0005 < 0.0005 < 0.0005 < 0.0005
< 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 ----- < 0.0005 < 0.0011 < 0.0011 < 0.0005 < 0.0005 < 0.0005 -----

0.0046 J 0.0036 J < 0.0005 < 0.0005 < 0.0006 0.0007 J < 0.0006 0.00063 J 0.0021 J 0.0020 J < 0.0005 < 0.0006 < 0.0006 < 0.0006 < 0.0006
< 0.005 < 0.005 < 0.005 < 0.005 < 0.0005 < 0.0005 < 0.0005 ----- < 0.0005 < 0.0010 < 0.0010 < 0.0005 < 0.0005 < 0.0005 -----

0.0054 0.0057 0.0017 J 0.0027 J 0.0044 J 0.0044 J 0.0056 0.0042 J 0.0047 J 0.0041 J 0.0053 < 0.0005 < 0.0005 < 0.0005 < 0.0005
0.053 0.051 0.015 0.023 0.045 0.042 0.046 0.033 0.032 0.024 0.042 < 0.0005 < 0.0005 < 0.0005 < 0.0005

< 0.002 < 0.002 0.0018 J 0.0032 0.0036 0.0031 0.0035 0.0077 0.015 0.014 0.015 < 0.0005 < 0.0005 < 0.0005 < 0.0005
< 0.015 < 0.015 < 0.015 < 0.015 < 0.001 < 0.001 < 0.001 ----- < 0.001 < 0.0031 < 0.0031 < 0.001 < 0.001 < 0.001 -----

MW-18  
04/22/05

MW-18 
06/08/06

MW-18 
01/31/07

MW-18 
9/20/07

MW-18 
5/23/08

MW-18 
9/18/08

MW-18 
12/5/08

MW-18 
2/2/10

MW-21 
9/17/08

MW-21 
12/4/08

MW-18 
10/26/10

MW-21 
5/23/08

MW-21 
2/2/10



TABLE E5
SUMMARY OF COCs in GROUNDWATER- Offsite Wells - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

Analyte mg/L mg/L mg/L
Volatile Organic Compounds 
(EPA 8260B)
1,1-Dichloroethane 4.9 43,000 0.380
1,1-Dichloroethene 0.007 1,700 0.55
1,2-Dichloroethane 0.005 33 1.0
Benzene 0.005 180 4.9
2-Butanone (MEK) 15 1,000,000 0.011
cis-1,2-Dichloroethene 0.07 1,200 0.036
Ethylbenzene 0.7 16,000 1.2
Tetrachloroethene 0.005 500 0.0046 J
Toluene 1.0 64,000 1.6
trans-1,2-Dichloroethene 0.1 770 0.0057
Trichloroethene 0.005 120 0.053
Vinyl chloride 0.002 3.0 0.018
Xylenes 10.0 10,000 2.2

NOTE:  COC concentrations above the SDL are shown in BOLD 
              COC concentrations exceeding the Tier 1 Residential Protective 
                      Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
  MTBE -    methyl tertiary butyl ether
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency
  NA -            Analyte not analyzed
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MW-21 
6/29/11

MW-21 
6/14/12

MW-22
6/29/11

MW-22
6/14/12

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

0.00072 J < 0.0011 < 0.0011 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0011 < 0.0011
< 0.0005 < 0.0013 0.0025 J < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0013 < 0.0013
< 0.0005 < 0.0010 < 0.0010 < 0.0005 0.32 0.11 0.710 1.0 0.79 0.67
< 0.0005 < 0.0010 < 0.0010 1.8 1.4 0.23 ----- 4.9 4.4 4.1
< 0.0008 < 0.0020 < 0.0020 0.011 0.0043 J < 0.0008 < 0.0008 < 0.0008 < 0.0020 < 0.0020
< 0.0005 < 0.0025 < 0.0025 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0025 < 0.0025
< 0.0005 < 0.0011 < 0.0011 0.53 0.39 0.099 ----- 1.2 1.0 0.760
< 0.0006 < 0.0017 < 0.0017 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0017 < 0.0017
< 0.0005 < 0.0010 < 0.0010 1.2 0.33 0.013 ----- 1.6 0.480 0.670
< 0.0005 < 0.0010 < 0.0010 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010
< 0.0005 < 0.0011 < 0.0011 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0011 < 0.0011
< 0.0005 < 0.0010 < 0.0010 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0010 < 0.0010
< 0.001 < 0.0031 < 0.0031 1.5 0.41 0.018 ----- 2.2 1.4 1.3

MW-22
12/5/08

MW-22
2/2/10

MW-22
10/26/10

MW-21 
10/26/10

MW-22
5/23/08

MW-22
9/18/08



TABLE E6
SUMMARY OF COCs in GROUNDWATER - METALS

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525

Analyte mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
METALS
Arsenic 0.01 ----- < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010
Barium 2.0 ----- 1.38 0.481 0.483 1.38 0.430 1.25 0.420 1.12
Cadmium 0.005 ----- < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Chromium 0.1 ----- < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010
Lead 0.015 ----- < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010
Mercury 0.002 7.3 < 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
Selenium 0.05 ----- < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010
Silver 0.12 ----- < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

NOTE:  MW-1, MW-4, MW-6 and MW-7 were destroyed during construction activities in 1996.  MW-6A replaced MW-6.
  J -      concentration detected betweeen the SDL and the method quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated sample detection limit (SDL)
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency
  NA -            Analyte not analyzed
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TABLE E7
SUMMARY OF COCs in GROUNDWATER- HISTORICAL(1998 - 2004) - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525
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Analyte mg/L mg/L CAS No. mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Volatile Organic Compounds 
(EPA 8260B)
1,1-Dichloroethane 4.9 43,000 75-34-3 0.273 0.359 0.197 0.218 0.162 0.099 0.180 0.100 0.074 0.027 0.085 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.007
1,1-Dichloroethene 0.007 1,700 75-35-4 0.376 0.621 0.238 0.358 0.229 0.140 0.220 0.130 0.110 0.031 0.120 0.023 0.017 0.041 0.0028 J 0.0038 J 0.013 < 0.001
cis-1,2-Dichloroethene 0.07 1,200 156-59-2 < 0.005 < 0.005 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.001 0.0024 J < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Tetrachloroethene 0.005 500 127-18-4 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Trichloroethene 0.005 120 79-01-6 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Vinyl chloride 0.002 3.0 75-01-4 0.015 0.0180 0.011 0.027 0.008 0.0077 0.025 0.0076 0.0064 < 0.001 0.0057 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

NOTE:  COC concentrations above the SDL are shown in BOLD 
            COC concentrations exceeding the Tier 1 Residential Protective 
                  Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency

MW-2  
5/11/00

MW-2  
12/20/01

MW-2  
8/20/03

MW-2  
12/23/03

MW-2  
4/8/04

MW-2A
10/15/96

MW-2A
11/21/97

MW-2A
12/20/01

MW-2  
5/5/99

MW-2  
10/3/00

MW-2A
8/20/03

MW-2A
12/23/03

MW-2A
4/8/04

MW-3
7/17/96

MW-2  
7/17/96

MW-2  
10/15/96

MW-2  
11/21/97

MW-2  
6/5/98
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TABLE E7
SUMMARY OF COCs in GROUNDWATER- HISTORICAL(1998 - 2004) - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525
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Analyte mg/L mg/L CAS No.
Volatile Organic Compounds 
(EPA 8260B)
1,1-Dichloroethane 4.9 43,000 75-34-3
1,1-Dichloroethene 0.007 1,700 75-35-4
cis-1,2-Dichloroethene 0.07 1,200 156-59-2
Tetrachloroethene 0.005 500 127-18-4
Trichloroethene 0.005 120 79-01-6
Vinyl chloride 0.002 3.0 75-01-4

NOTE:  COC concentrations above the SDL are shown in BOLD 
            COC concentrations exceeding the Tier 1 Residential Protective 
                  Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

0.009 0.008 < 0.001 < 0.001 < 0.001 0.0053 0.0055 0.0033 J < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

MW-3
8/20/03

MW-3 
12/23/03

MW-5
11/21/97

MW-5
12/23/03

MW-5
4/8/04

MW-5
6/5/98

MW-3
10/15/96

MW-3
6/5/98

MW-3
5/5/99

MW-3
5/11/00

MW-3 
12/20/01

MW-3 
4/8/04

MW-5
10/15/96

MW-3
11/21/97

MW-5
5/5/99

MW-5
5/11/00

MW-5
12/20/01

MW-5
8/20/03

Page 2 of 6



TABLE E7
SUMMARY OF COCs in GROUNDWATER- HISTORICAL(1998 - 2004) - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525
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Analyte mg/L mg/L CAS No.
Volatile Organic Compounds 
(EPA 8260B)
1,1-Dichloroethane 4.9 43,000 75-34-3
1,1-Dichloroethene 0.007 1,700 75-35-4
cis-1,2-Dichloroethene 0.07 1,200 156-59-2
Tetrachloroethene 0.005 500 127-18-4
Trichloroethene 0.005 120 79-01-6
Vinyl chloride 0.002 3.0 75-01-4

NOTE:  COC concentrations above the SDL are shown in BOLD 
            COC concentrations exceeding the Tier 1 Residential Protective 
                  Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

0.005 < 0.001 < 0.001 < 0.001 < 0.001 0.0085 0.0054 0.0047 J < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
0.097 0.092 0.070 0.047 0.030 0.049 0.037 0.043 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.0028 J 0.0018 J < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
< 0.005 < 0.005 < 0.005 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
< 0.005 < 0.005 < 0.005 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.0035 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

MW-8
10/15/96

MW-8
5/11/00

MW-6A
12/23/03

MW-6A
6/5/98

MW-8
4/8/04

MW-6A
11/21/97

MW-8
6/5/98

MW-8
12/23/03

MW-8
12/20/01

MW-8
8/20/03

MW-6A
4/8/04

MW-6A 
5/11/00

MW-6A
12/20/01

MW-6A
8/20/03

MW-8
5/5/99

MW-8
11/21/97

MW-6A
5/5/99
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TABLE E7
SUMMARY OF COCs in GROUNDWATER- HISTORICAL(1998 - 2004) - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525
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Analyte mg/L mg/L CAS No. mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Volatile Organic Compounds 
(EPA 8260B)
1,1-Dichloroethane 4.9 43,000 75-34-3 0.065 0.098 0.104 0.250 0.170 0.190 0.170 0.110 0.043 0.055 < 0.001 < 0.001 0.0032 J 0.0030 J 0.0048 < 0.001 < 0.001 < 0.001
1,1-Dichloroethene 0.007 1,700 75-35-4 0.062 0.119 0.105 0.150 0.140 0.180 0.130 0.089 0.259 0.352 0.013 < 0.001 0.025 < 0.001 0.029 < 0.001 < 0.001 < 0.001
cis-1,2-Dichloroethene 0.07 1,200 156-59-2 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.0043 J 0.0043 J < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Tetrachloroethene 0.005 500 127-18-4 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.011 < 0.001 < 0.001
Trichloroethene 0.005 120 79-01-6 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Vinyl chloride 0.002 3.0 75-01-4 0.006 0.010 < 0.001 0.0035 0.0068 0.011 0.0072 0.0059 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

NOTE:  COC concentrations above the SDL are shown in BOLD 
            COC concentrations exceeding the Tier 1 Residential Protective 
                  Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency

MW-9  
11/21/97

MW-9  
6/5/98

MW-9  
5/5/99

MW-9  
5/11/00

MW-9  
12/20/01

MW-9  
8/20/03

MW-9  
12/23/03

MW-12  
10/3/00

MW-9  
4/8/04

MW-10  
11/18/98

MW-10 
5/5/99

MW-10 
5/11/00

MW-10 
12/20/01

MW-10 
8/20/03

MW-10 
12/23/03

MW-10 
4/8/04

MW-12 
5/5/99

MW-12 
5/11/00
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TABLE E7
SUMMARY OF COCs in GROUNDWATER- HISTORICAL(1998 - 2004) - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525
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Analyte mg/L mg/L CAS No.
Volatile Organic Compounds 
(EPA 8260B)
1,1-Dichloroethane 4.9 43,000 75-34-3
1,1-Dichloroethene 0.007 1,700 75-35-4
cis-1,2-Dichloroethene 0.07 1,200 156-59-2
Tetrachloroethene 0.005 500 127-18-4
Trichloroethene 0.005 120 79-01-6
Vinyl chloride 0.002 3.0 75-01-4

NOTE:  COC concentrations above the SDL are shown in BOLD 
            COC concentrations exceeding the Tier 1 Residential Protective 
                  Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.0065 0.0036 J < 0.001 0.083 0.230 0.290 0.240 0.210
< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.0023 J 0.0028 J < 0.001 0.100 0.260 0.380 0.310 0.240
< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.010 0.018 0.017 0.015
< 0.001 0.0023 J < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.00092 J < 0.001 < 0.001
< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.012 0.014 0.019
< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.0038 0.005 0.002 J 0.0037

MW-12 
12/20/01

MW-14  
8/20/03

MW-14  
12/23/03

MW-12 
8/20/03

MW-12 
12/23/03

MW-12 
4/8/04

MW-13
5/11/00

MW-13
12/20/01

MW-13
8/20/03

MW-13
12/23/03

MW-13
4/8/04

MW-14   
5/11/00

MW-14  
12/20/01

MW-14  
4/8/04
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TABLE E7
SUMMARY OF COCs in GROUNDWATER- HISTORICAL(1998 - 2004) - VOCs

Former Halliburton Geophysical Service Facility (Carmax)
Houston, Texas

VCP No. 525
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Analyte mg/L mg/L CAS No.
Volatile Organic Compounds 
(EPA 8260B)
1,1-Dichloroethane 4.9 43,000 75-34-3
1,1-Dichloroethene 0.007 1,700 75-35-4
cis-1,2-Dichloroethene 0.07 1,200 156-59-2
Tetrachloroethene 0.005 500 127-18-4
Trichloroethene 0.005 120 79-01-6
Vinyl chloride 0.002 3.0 75-01-4

NOTE:  COC concentrations above the SDL are shown in BOLD 
            COC concentrations exceeding the Tier 1 Residential Protective 
                  Concentration Level (PCL) are shown in SHADED BOLD.
  *  - Constituent associated with offsite LPST facility and not an onsite COC
  J -      concentration detected betweeen the SDL and the method 
            quantitation limit (MQL) and is an estimated value.
  < -     not detected at concentrations above the indicated 
           sample detection limit (SDL)
 TCEQ -     Texas Commission on Environmental Quality
  EPA -        Environmental Protection Agency

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

0.009 0.059 0.023 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
0.022 0.170 0.086 0.009 < 0.001 < 0.001 < 0.001 < 0.001

< 0.001 0.0019 J 0.0014 J < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
< 0.001 0.0031 J < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
< 0.001 0.0031 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

MW-15 
12/20/01

MW-15 
8/20/03

MW-15 
12/23/03

MW-16  
4/8/04

MW-15 
4/8/04

MW-16  
12/20/01

MW-16  
8/20/03

MW-16  
12/23/03

Page 6 of 6



City of Houston Municipal Setting Designation Application       
Former Halliburton Geophysical Service Facility (Carmax Auto Superstore) 
Terracon Project No. 92127112 
July 2013 
 
 
APPENDIX F – OFFSITE PLUME 
 
If the plume extends beyond the limits of property owners listed in this application, list the 
owners of the additional property beneath which the plume(s) extend(s), and a summary of 
interactions with those property owners about the plume(s) and this MSD application. Please 
Note: You are not required under this item to notify affected property owners, only to provide a 
summary or who affected property owners are, and if there have been any communications. "No 
contact” can be an acceptable answer.   
 
 
The onsite VOC plumes do not extend beyond the limits of the designated MSD property 
(Figure C4).   
 
The offsite VOC plume extends beneath the Bintliff Street right-of-way (ROW) (Figure C4).  In 
the pre-application meeting, the City of Houston was made aware of the issue.  No formal 
notification has been submitted.  
 
The offsite VOC plume has been delineated to the TRRP ingestion PCLs; however, it is 
unknown whether the offsite COC exceedences in the groundwater extend beyond the Bintliff 
Drive ROW.  During preparation of a Response Action Plan for the site in 2009, the TCEQ 
requested concurrence from the offsite property owner located at 6800 Bintliff Drive (on the west 
side of Bintliff Drive) to include this property in the Plume Management Zone (PMZ) and to 
install a monitoring well on this property. Terracon made several attempts to obtain concurrence 
from the offsite property owner; however, the offsite property owner rejected inclusion in the 
PMZ and denied permission to install a groundwater monitoring  well.  As an alternative, 
permission to install monitoring wells on the former Target property located west of the 6800 
Bintliff Drive property was obtained.  Monitoring wells MW-21 and MW-22 were installed on the 
former Target property in the entrance drive and immediately adjacent to the west side of the 
6800 Bintliff Drive property (Figure E1).  The COCs 1,1-DCE, TCE, and VC were not detected at 
concentrations above laboratory SDLs in the groundwater samples collected from these two 
monitoring wells.  The petroleum hydrocarbon constituents and 1,2-DCA detected in monitoring 
MW-22 are associated with the former Target Tune & Lube facility and not considered further in 
this application.    
 
 
 
 
 
 
 



City of Houston Municipal Setting Designation Application       
Former Halliburton Geophysical Service Facility (Carmax Auto Superstore) 
Terracon Project No. 92127112 
July 2013 
 
APPENDIX G – PLUME STABLILITY 
 
A statement as to whether the plume of contamination is stable (i.e. no change), or contracting, 
and delineated, with the basis for that statement. Please include historical sampling data. 
  
 
Currently, there are three discrete groundwater COC plumes with PCLE Zones: two onsite 
plumes and one offsite plume.  The onsite eastern plume consists of 1,1-DCE and VC PCLE 
Zones and the onsite western plume consists of 1,1-DCE, VC, and TCE PCLE Zones).  The 
offsite plume beneath the Bintliff Drive ROW consists of 1,1-DCE, VC, and TCE PCLE Zones 
(Figures C4 and C7).  The known extent of the COC PCLE Zones in the offsite plume is limited 
to beneath Bintliff Drive and the associated City of Houston ROW since the adjacent property 
owner refused to access to allow further delineation of the offsite groundwater plume; however, 
groundwater samples from an offsite monitoring well (MW-22) installed immediately adjacent 
and downgradient to the offsite property was not found to contain COCs in the groundwater 
above laboratory sample detection limits (SDLs).   
 
The two onsite plumes were formerly one plume containing 1,1-DCE, VC, and TCE 
exceedences as well as associated TCE daughter products.  However, after removal of the 
potential onsite sources, the natural attenuation of TCE into its associated daughter/breakdown 
products over time resulted in an overall decrease in COC concentrations and the separation of 
the initial single onsite groundwater plume into two groundwater plumes. The relatively flat 
groundwater gradient also allowed natural attenuation to proceed at a rate relatively equal to the 
groundwater flow velocity which allowed the plumes to stabilize.  The off-site plume beneath 
Bintliff Drive may be associated with a release from the historical site operations; however, the 
degradation pathway and concentrations of chlorinated solvents present in the off-site plume 
appear significantly different from the on-site plumes indicating possible comingling with similar 
COCs released from an unknown offsite source.     
 
The groundwater plumes have been delineated horizontally and vertically to Ingestion PCLs. 
The onsite sources of contamination have not been present for approximately 15 years.  Based 
on evaluation of groundwater sampling data collected during consecutive groundwater 
monitoring events for 14 years between 1998 and 2012, the overall groundwater plume is stable 
or decreasing and the COCs are undergoing natural attenuation (dechloronization and 
bioremediation).  The attached concentration versus time graphs (Graphs G1 to G7) for 
representative monitoring wells show the trends for each COC with PCL exceedences in the 
groundwater plumes. Natural attenuation processes affect groundwater chemistry such that 
when concentrations of the parent COC (TCE) are decreasing or stable, there is often 
corresponding temporary concentration increases in associated daughter products (e.g., 
1,1-DCE and VC) (Graphs G6 and G7).  Seasonal groundwater level fluctuations or fluctuations 
due to severe weather conditions such as drought or tropical storms can also influence COC 
concentrations.   
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Petroleum hydrocarbons (benzene, toluene, ethylbenzene) and 1,2-DCA have been detected at 
concentrations above TRRP Ingestion PCLs in the groundwater samples collected from 
monitoring well MW-22 between May 2008 and June 2012. The petroleum hydrocarbons and 
1,2-DCA are associated with the former Target Tune & Lube facility located approximately 80 
feet west of Carmax’s off-site monitoring well MW-22.   Since the petroleum hydrocarbons and 
1,2-DCA detected in the offsite monitoring well MW-22 are not associated with an onsite source 
and these COCs are not included in the designated MSD boundary, there is no further 
discussion of these constituents in this MSD Application.  However, the analytical results for the 
offsite groundwater investigation are included on Figure F1 and Table F5 for informational 
purposes. The offsite petroleum hydrocarbon and 1,2-DCA concentrations in the groundwater 
also do not exceed non-ingestion PCLs..  
 
In summary, site characteristics which support a MSD for the site include the following:   
 

1. Groundwater sampling data obtained over the past 14 years have provided sufficient 
concentration trend and plume stability data to confirm and demonstrate that the COC  
PCLE Zones are stable and/or reducing in size; 

  
2. The groundwater plumes have been vertically and horizontally defined to TCEQ 

ingestion PCLs;  
 

3. The overall relatively low concentrations of the COCs in the groundwater have not 
exceeded TCEQ non-ingestion PCLs for the past 14 years;  

 
4. Soil PCLE zones have not been identified at the site;  

 
5. A relatively flat hydraulic gradient which has allowed additional time for natural attenuation 

to occur and decreased the potential for migration beyond the PCLE zones;   
 

6. Removal of the potential onsite sources for the COCs in the groundwater approximately 
15 years ago; 

 
7. No potential receptors are present within or near the PCLE zones which are or are 

potentially threatened by exposure to the affected groundwater. 
 

8. The site and surrounding properties have access to a municipal water system (City of 
Houston). The water well search identified the closest public supply well approximately 
0.25 mile crossgradient of the designated property.  However, this well is screened and 
produces from greater than 800 feet below ground surface and is separated from the 
impacted shallow groundwater at the site by an aquitard (impermeable clay layer) 
hundreds of feet thick.  
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9. In 2009, a Response Action Plan (RAP) with a Plume Management Zone (PMZ) and one 
year of additional groundwater monitoring was approved for the site by the TCEQ, 
pending offsite property owner concurrence.  The development of the PMZ included 
calculating attenuation action levels (AALs) for the COCs in monitoring wells designated 
as attenuation monitoring points (AMPs).  The COC concentrations in the AMPs do not 
exceed the AALs (Table G1).    
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GRAPH G2
Concentration vs Time 

Onsite Groundwater Plume - Representative Monitoring Wells

1,1-DCE Concentration vs Time - MW-9 
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GRAPH G3
Concentration vs Time 

Onsite Groundwater Plume - Representative Monitoring Wells

1,1-DCE Concentration vs Time - MW-6A 
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GRAPH G4
Concentration vs Time 

Onsite Groundwater Plume - Representative Monitoring Wells

1,1-DCE Concentration vs Time - MW-14 
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GRAPH G5
Concentration vs Time 

Onsite Groundwater Plume - Representative Monitoring Wells

1,1-DCE Concentration vs Time - MW-10 
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GRAPH G6
Concentration vs Time 

Onsite Groundwater Plume - Representative Monitoring Wells

1,1-DCE Concentration vs Time - MW-11 

0

100

200

300

400

500

600

700

1/1/96 1/1/98 1/1/00 1/1/02 1/1/04 1/1/06 1/1/08 1/1/10 1/1/12

Time (Years)

1,
1-

D
C

E 
C

on
ce

nt
ra

tio
n 

(u
g/

l)
TCE Concentration vs Time - MW-11 

0

20

40

60

80

100

1/1/96 1/1/98 1/1/00 1/1/02 1/1/04 1/1/06 1/1/08 1/1/10 1/1/12

Time (Years)

TC
E 

C
on

ce
nt

ra
tio

n 
(u

g/
l)

VC Concentration vs Time - MW-11 

0

20

40

60

80

100

1/1/96 1/1/99 1/1/02 1/1/05 1/1/08 1/1/11

Time (Years)

VC
 C

on
ce

nt
ra

tio
n 

(u
g/

l)



GRAPH G7
Concentration vs Time 

Onsite Groundwater Plume - Representative Monitoring Wells

1,1-DCE Concentration vs Time - MW-18 
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TABLE G1
GROUNDWATER ATTENUATION ACTION POINTS and POINTS OF EXPOSURE

Former Halliburton Geophysical Service Facility (Carmax)
6909 Southwest Freeway, Houston, Texas

VCP No. 525

(concentrations in milligrams per liter (mg/l))

Monitor RAP Sample
Well Well ID Date

  1
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 c
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  (
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)

  V
C
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A

L

AMP 2/2/10 0.053 <0.0005 0.002 J
West Plume 10/26/10 0.085 <0.0005 0.0072

6/29/11 0.093 <0.0011 0.0028
6/15/12 0.086 <0.0005 0.0032

AMP 2/2/10 0.056 <0.0005 0.0041
West Plume 10/26/10 0.10 <0.0005 0.012

6/29/11 0.090 <0.0011 0.0053
6/15/12 0.099 <0.0005 0.0053

AMP 2/2/10 0.013 <0.0005 0.0017 J
West Plume 10/26/10 0.014 <0.0005 0.0011 J

6/29/11 0.012 <0.0011 <0.0020

6/15/12 0.017 <0.0005 <0.0020

AMP 2/2/10 <0.0005 <0.0005 <0.0005

West Plume 10/26/10 <0.0005 <0.0005 <0.0005

6/29/11 <0.0013 <0.0011 <0.0010

6/15/12 <0.0005 <0.0005 <0.0020

AMP 2/2/10 0.110 <0.0005 0.0025
East Plume 10/26/10 0.190 0.00091 J 0.0078

6/29/11 0.180 0.0011 J 0.0053
6/15/12 0.150 <0.0005 0.0045

AMP 2/2/10 0.220 0.018 0.013
East Plume 10/26/10 0.260 0.0081 0.016

6/29/11 0.200 0.016 0.0092
6/15/12 0.200 0.021 0.010

AMP 2/2/10 0.017 <0.0005 <0.0005

East Plume 10/26/10 0.0072 <0.0005 <0.0005

6/29/11 0.069 0.0020 J <0.0010

6/14/12 0.0049 <0.0005 <0.0020

MW-15 1.64 0.035 0.021

MW-10 0.40 0.018 0.011

MW-20 0.007 0.005 0.002

MW-14 3.64 0.048 0.029

MW-2 2.84 0.005 0.029

MW-6A 0.092 0.005 0.006

VOCs (EPA 8260B)

MW-9 7.19 0.005 0.045



TABLE G1
GROUNDWATER ATTENUATION ACTION POINTS and POINTS OF EXPOSURE

Former Halliburton Geophysical Service Facility (Carmax)
6909 Southwest Freeway, Houston, Texas

VCP No. 525

(concentrations in milligrams per liter (mg/l))

Monitor RAP Sample
Well Well ID Date

  1
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VOCs (EPA 8260B)

AMP 2/2/10 0.360 0.023 0.011
East Plume 10/26/10 0.550 0.014 0.016

6/29/11 0.430 0.025 0.018
6/14/12 0.180 0.015 0.006

AMP 2/2/10 0.17 0.033 0.0077
East Plume 10/26/10 0.44 0.032 0.015

6/29/11 0.420 0.024 0.014
6/15/12 0.340 0.042 0.015

POE 2/2/10 <0.0005 <0.0005 <0.0005

East Plume 10/26/10 <0.0005 <0.0005 <0.0005

6/29/11 <0.0013 <0.0011 <0.0010

6/14/12 <0.0005 <0.0005 <0.0020

POE 2/2/10 0.0073 <0.0005 <0.0005

West Plume 10/26/10 0.0077 <0.0005 <0.0005

6/29/11 0.0050 <0.0011 <0.0010

6/14/12 0.0066 <0.0005 <0.0020

Notes:      Values shown in bold exceed the sample detection limit (SDL)
     Values shown in bold and shaded exceed the AAL

AAL  - attenuation action level
AMP  - attenuation monitoring point
:POE  - point of exposure

 VOCs  - volatile organic compounds
EPA  - United States Environmental Protection Agency
MQL  - method quantitation limit

<  - not detected at concentrations above the indicated laboratory SDL
J  - estimated concentration detected between the SDL and the MQL

MW-22 0.007 0.005 0.002

MW-23 0.007 0.005 0.002

MW-11 1.10 0.122 0.025

MW-18 0.60 0.081 0.018




