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EXECUTIVE SUMMARY 

 
This MSD application is being submitted jointly by Riviana Foods, Inc. (“Riviana”) and Turkish 
Products, Inc. (“Turco”).  The Designated Property is located approximately 2 miles northwest of 
downtown Houston and consists of a total of approximately 17.95 acres of land which includes 
the following: 
 
 The Riviana Property located at 1702 Taylor Street,  approximately 10 acres in size. 

 The Turco Property located at 1606 Henderson Street, approximately 1.4 acres in size. 

 Two UPRR right-of-ways, approximately 1.83 acres in size, combined.  The UPRR right-
of-way, which runs along Winter Street (approximately 1.21 acres), is owned by the City 
of Houston but is a UPRR right-of-way by ordinance (a copy of the ordinance is included 
in Appendix A).  The southern UPRR right-of-way (approximately 0.62 acres) is owned by 
UPRR, and is planned for sale to the purchaser of the Riviana Property (a copy of the 
deed is included in Appendix A). 
 

 Portions of the City of Houston right-of-ways of Crockett Street, Summer Street, Sawyer 
Street, Taylor Street, Hemphill Street, Henderson Street, and White Street, approximately 
4.72 acres in size, combined.   

The Riviana Property was used for rice and grain processing from approximately 1907 through 
May 2011.  The Riviana property has been unoccupied and inactive since May 2011.  The Turco 
Property was used for formulating and blending industrial cleaning, detergent, and floor-coating 
products.  Operations at the Turco Property ceased in 1987, and, since then, the property has 
been unoccupied and inactive.  
 
The Riviana Property was entered into the TCEQ IOP (IOP No. 837) in August 2012.  Soil 
sampling performed on the Riviana property in areas of environmental interest, have not identified 
any sources on the property, and Riviana believes that contamination on the Riviana property 
originated from off-site sources.   
 
The Turco Property was entered into the TCEQ Voluntary Cleanup Program (VCP No. 709) in 
1998. Various investigation and source removal activities have been completed at the Turco 
property A report prepared by Roux Associates, Inc. in February 1998 indicated that underground 
storage tanks were removed from the property in 1984.  In 1995, Turco cleaned out and removed 
aboveground storage tanks, a ribbon blender, and four concrete floor sumps.  In February 1998, 
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a Site Assessment Summary Report was submitted by Turco to the TNRCC.  This report 
summarized activities performed by Harding Lawson Associates and Roux Associates along with 
a TNRCC VCP application.  In mid-1998, Turco completed waste characterization sampling of 
building materials at the site.  Wastes were characterized and removed before demolition of some 
on-site structures was initiated.  In September through November 1998, remaining structures at 
the Turco site were cleaned, demolished, and removed from the site.  An Affected Property 
Assessment Report was prepared and submitted to TCEQ in September 2008. .  Upon approval 
of the MSD, Turco will revise and resubmit the APAR, as necessary, and pursue a final Certificate 
of Completion for the property.  
 
The groundwater in the general vicinity of the Designated Property has been affected by historical 
releases from operations both within and outside of the Designated Property.  The applicants to 
this MSD application, Turco and Riviana, have limited information regarding the specific sources 
of impacts outside of the Designated Property.  However, the Designated Property is located 
within an area that has been in heavy industrial and commercial use for over 90 years, and 
numerous nearby properties have been identified that had historical industrial operations.  Based 
on a review of Sanborn Maps dated 1924, 1950, and 1969, and information available from 
Environmental Data Resources, Inc. (EDR), nearby properties with potential historical sources of 
contamination include the following: 
 
 The property south of and adjacent to the Riviana Property portion of the Designated 

Property at 1302 Winter Street and the eastern portion of the Edwards Street property 
(2101-2314 Edwards Street) was used as a rail car repair and reclamation facility as early 
as the 1920s, and were later the location of an auto repair facility. This property applied 
for the Texas Natural Resource Conservation Commission (TNRCC, now the Texas 
Commission on Environmental Quality or TCEQ) Innocent Owner/Operator Program (IOP) 
due to contamination on that property including petroleum hydrocarbons and chlorinated 
solvents. Based on a letter obtained from TCEQ files dated 22 January 2001, the request 
for an IOP certificate was denied, in part, by TNRCC because of the fact that “the historical 
uses of the property represent potential on-site sources of contamination.” 

 
 The property south of the Designated Property at 2121 Winter Street was built in the late 

1920s and was used as a warehouse facility, including the potential warehousing of 
chemicals.   In addition, one of the former tenants of this property, Marble Industries, is 
identified as a historical RCRA generator of both chlorinated (including TCE) and non-
chlorinated solvents.  Another entity at the same address, Siegle Properties, LTD, is listed 
as having had a UST containing acetone.   

 
 A furniture factory was present on a property to the east of the Designated Property 

(believed to be 1912 Silver Street) based on the 1950 and 1969 Sanborn Maps. 
 
 A filling station was present at 1719 Silver Street to the east of the Designated Property 

based on the 1950 Sanborn Map. 
 
 An auto repair facility was present on a property at 1301 White Street located southeast 

of the Designated Property based on the 1969 Sanborn Map. 
 
 A junk yard with junk and metal storage, was present on the property at 1912 Edwards 

Street, southeast of the Designated Property, based on the 1969 Sanborn Map.      
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 The property to the southwest of the Designated Property, Johnny Franks Auto Parts, is 
impacted by volatile organic compounds, including both petroleum hydrocarbons and 
chlorinated solvents, and has gone through the TCEQ Voluntary Cleanup Program (VCP 
Np. 2057).   A final Certificate of Completion was issued for this property in June 2009.  
The groundwater under portions of this property, including the portion just to the south of 
the Designated Property have been deed restricted to prevent the use of impacted 
groundwater.   

 
Copies of the Sanborn Maps and the Executive Summary from the EDR Radius Report are 
provided as Attachments A and B, respectively, of the response and transmittal letter.   
 
As part of the Turco VCP investigation, sampling on the Turco Property and a portion of the 
Riviana Property indicated the presence of various chemicals in soil and/or groundwater samples.  
Based on the heavy industrial and commercial use of the general area and numerous potential 
historical off-site sources of contamination, certain chemicals, were not believed to be related to 
historical operations, and/or were present at concentrations that were not considered significant 
for triggering regulatory response actions.  In a letter dated 4 May 2004, TCEQ approved a 
focused list of chemicals of concern (COCs), and, from that point forward, samples that were 
collected as part of the Turco VCP process were analyzed for the focused list of COCs. The 
focused list of COCs includes the following 13 compounds:   
 
 Volatile organic compounds (VOCs): benzene; chlorobenzene; 1,2-dichloroethane; cis-

1,2-dichloroethene; methylene chloride; tetrachloroethene; trichloroethene; toluene; and 
vinyl chloride.  

  
 Semi-volatile organic compounds (SVOCs):  bis(2-chloroethyl)ether; 1,2-

dichlorobenzene; 1,3-dichlorobenzene; and 1,4-dichlorobenzene.   

Impacted soil has been identified in a fairly limited area within the Designated Property.  As shown 
on Table E-1, based on the maximum reported soil concentrations, 7 of the 13 chemicals 
exceeded the PCLs for direct exposure (the critical PCLs in the absence of an MSD) and 11 
exceeded the soil PCLs for protection of groundwater, assuming groundwater ingestion.  As 
shown on Table E-2, of these 13 COCs, none of the maximum groundwater concentrations of 
these COCs exceed the non-ingestion PCLs (the PCL if an MSD is in place).  Based on the most 
recent groundwater sample results (April 2014), 11 of the 13 chemicals have been identified in 
groundwater samples from one or more groundwater monitoring wells at levels exceeding 
residential protective concentration levels (PCLs) for direct human ingestion of groundwater 
(GWGWIng).  Based on the most recent sampling data, by implementing an MSD, 
groundwater concentrations will not exceed the TRRP residential non-ingestion PCLs 
within the Designated Property, since an MSD will eliminate the groundwater ingestion 
pathway.  In addition, for constituents in the groundwater, that appear to have originated 
within the Designated Property, there will be no exceedences of the TRRP residential PCL 
beyond the Designated Property boundary.  
 
The Beaumont Formation underlies the Designated Property and consists of alternating layers of 
silty clays and silty sands.  The unit exposed at the ground surface is high plastic clay to silty clay 
followed by a sand unit which makes up the affected groundwater-bearing unit (GWBU).  The 
GWBU is underlain by a clay unit.  The GWBU at the site is first encountered at a depth of 
approximately 20 feet below ground surface (bgs) and has a typical thickness that ranges from 
approximately 15 to 25 feet. Direct exposure to groundwater in this area is not a concern, since it 
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is not used for drinking water and does not appear to discharge to surface water.  The 
groundwater gradient of the upper GWBU beneath the property is generally toward the west. 
 
The existing information demonstrates that the overall affected groundwater area is delineated 
and stable.  Although there has been some variability of the chemical concentrations within the 
area of affected groundwater, the majority of the chemical concentrations, have decreased over 
time.  In addition, the presence of degradation compounds, like cis-1,2-dichloroethene and vinyl 
chloride, indicate that the chlorinated compounds are being naturally degraded.  The chemicals 
identified in the groundwater have not been used within the Designated Property for over 25 years.   
 
The vertical delineation is demonstrated by the results of samples collected from well MW-5D.  
This well is screened in the lower portion of the affected GWBU, within an area of groundwater 
containing the highest COC concentrations, and does not contain COCs above the PCLs.  This 
demonstrates that the vertical migration is limited and defined.   
 
The horizontal delineation is provided by samples from wells which are on the Designated 
Property, and indicate COC concentrations below the PCLs in the downgradient and side gradient 
directions.  Based on the most recent data, the plume on the eastern portion of the Designated 
Property is fully delineated horizontally within the Designated Property.  The plume on the 
southern portion of the Riviana property is delineated on-site and in the downgradient direction.  
However, since this plume appears to originate from an off-site source to the south or southeast, 
the upgradient edge of this plume is not delineated based on the most recent groundwater sample 
results.  
 
There are 15 registered water wells located within one-half mile of the property.  According to the 
well reports, two of the wells are listed as unused, two are listed as plugged, one is listed as 
industrial, one is listed as irrigation, two are listed as domestic wells, two are listed as public 
supply wells, one is listed as an inactive emergency supply well, three have no use reported, and 
one has a reported use of “other.”  It should be noted that the two public supply wells and the 
inactive emergency supply well appear to be the same well, which is owned by the City of 
Houston. This well is reported to be approximately 1,960 feet deep.  All of the wells are screened 
at depths much lower than the affected GWBU at the property, and none of the wells are located 
in the vicinity of the affected groundwater.  Based on the locations and depths of the wells within 
one-half mile of the property, and the demonstrated limits and stability of the area of affected 
groundwater, it is highly unlikely that the affected groundwater from the Designated Property could 
ever affect any of the reported wells that are still in existence.   
 
There are no municipalities within a ½ mile radius of the property other than the City of Houston.  
Retail public utilities located within five miles of the site include the City of Houston, and the City 
of West University. 
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Appendix A 
 
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 professional surveyor currently registered with 
the Texas Board of Professional Surveying must certify that all property descriptions with metes 
and bounds are accurate. 
 
 
A legal description of the Designated Property is presented as an attachment to this section.   
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Appendix B 
 
A description of the current use, and, to the extent known, the anticipated uses, of the designated 
property and properties within 500 feet of the boundary of the designated property. 
 
The Riviana Property is currently unoccupied and inactive.  The property was historically used for 
rice processing.  Operations consisted of the storage of raw rice products, packaging, and 
warehousing product.  Operations at the Riviana facility ceased in May 2011.  The anticipated 
future use of the Riviana property is currently unknown, but based on current marketing, it will 
likely be redeveloped for mixed residential and commercial use.   

The Turco Property is currently unoccupied and inactive.  The site was historically used for 
formulating and blending industrial cleaning, detergent, and floor-coating products.   Operations 
at the Turco facility ceased in 1987.  Operations consisted of raw materials storage, packaging, 
dry and liquid blending, warehousing, and product distribution.  Site improvements and/or assets 
were cleaned, demolished, and disposed in 1998.  The anticipated future use of the Turco 
Property is currently unknown, and it is not currently being marketed; however, a commercial use 
is likely. 

The boundaries of the MSD also encompass two railroad right-of-ways that are adjacent along 
the southerly boundaries of the Turco and Riviana Properties, respectively.  City of Houston right- 
of-ways are also within the MSD boundaries as depicted in Appendix A and Appendix C. 

The properties within 500 feet of the Designated Property are both commercial/industrial and 
residential properties.  An adjacent property map, with property owners, from the Harris County 
Appraisal District (HCAD) website is included in this appendix (Figure B-1).  Crockett Elementary 
school is located north of the Designated Property, north of Crockett Street.  Residential 
properties, primarily single family homes, are located east of Hemphill Street and north of Summer 
Street.  A large warehouse (2121 Winter Street Building, LTD) is located southeast of Riviana 
Property and currently includes Winter Street Studios (2101 Winter Street).  The property to the 
south of the Union Pacific Railroad property is a large warehouse building which includes various 
types of businesses.  Sawyer Street borders much of the Riviana Property to the west.  Several 
commercial businesses including Davis Warehouse Company, Westheimer Retail Center Ltd, 
and Pappas Restaurants warehouses are located west of Sawyer Street.  Pappas Restaurant 
also owns the large warehouse northwest of the Designated Property, west of Taylor Street and 
north of Summer Street.  
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Appendix C 
 
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 

contaminant of concern, to the extent known. 
g. Depth to groundwater for each affected zone. 

 
Maps with the requested information are provided in the figures listed below.   
 
The affected groundwater is encountered, on average, between approximately 18 and 25 ft bgs 
beneath the Designated Property. The water-bearing zone has a typical thickness ranging from 
15 to 25 feet.   
 
Current Plume:  The “ingestion protective concentrations level exceedence zone” or PCLE zone 
based on the most recent data is shown on Figure C-3A as the “Area of Affected Groundwater.”  
Table C-1A presents the most recent data for each of the wells used to develop Figure C-3A.  In 
April 2014, split samples were collected from each of the remaining permanent wells associated 
with the Designated Property.  Table C-1A also includes the most recent data for wells that have 
now been abandoned (MW-2, MW-3, MW-6, MW-7, and JF-MW-15), which was also used in the 
development of Figure C-3A.  Table C-1B provides the average chemical concentrations that 
were used for the chemical-specific maps (C-6 through C-16), as well as the Area of Affected 
Groundwater map (Figure C-3A).  The values included in Table C1-B were the averages for the 
two split samples if both concentrations were above the laboratory reporting limit.  For averaging 
purposes, the reported value for a “J” flagged result, and one-half of the detection limit for a “non-
detect” result, were used if the split sample was a “J” value or above the reporting limit.  As shown 
on the Table C-1B and the plume map figures, a blue circle (or blue highlighting) indicates that 
the chemical was not reported above the laboratory detection limit.  A green circle (or green 
highlighting) indicates that the chemical was detected (with either a value or an estimated “J” 
value), but that the concentration was below the PCL.  A red circle or red highlighted value 
indicates that the most recent result for that chemical at that location exceeded the ingestion PCL.  
 
Historical Plume:  Figure C-3B illustrates the approximate location of the affected groundwater 
area based data collected prior to April 2014, from both the Designated Property and off-site 
properties.  Table C-2A provides the historical data for the permanent groundwater wells 
associated with the Designated Property.  As shown, prior to the April 2014 sampling event, the 
most recent samples from the Designated Property wells were in 2011 (Turco Property) and 2006 
(Riviana Property).  In addition, to samples from the permanent Designated Property wells, there 
have been samples collected from temporary wells within the Designated Property, and samples 
collected from wells out-side of the Designated Property.  Samples results for wells out-side of 
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the Designated Property were obtained through TCEQ.  Table C-2B provides the data set that 
was used to construct Figure C-3B.   
 
Appendix C Attachments 
Table C-1A – Groundwater Data Used for Plume Map 
Table C-1B – Groundwater Data Averages Used to Construct Chemical-Specific Plume Maps 
Table C-2A – Historical Groundwater Data from Permanent Designated Property Wells 
Table C-2B – Summary of Groundwater Date from Temporary and Off-site Wells 
Figure C-1 – Designated Property Location and Topographic Map  
Figure C-2 – Floodplain and Watershed Map  
Figure C-3A – Area of Affected Groundwater and Monitoring Well Locations – Current Data 
Figure C-3B – Area of Affected Groundwater and Monitoring Well Locations – Historical Data  
Figure C-4 – Soil Sample Location Map 
Figure C-5 - Groundwater Gradient Map  
Figure C-6 – Benzene Groundwater Map  
Figure C-7 – Chlorobenzene Groundwater Map  
Figure C-8 – 1,2-Dichloroethane Groundwater Map  
Figure C-9 – Cis-1,2-Dichloroethene Groundwater Map 
Figure C-10 - Methylene Chloride Groundwater Map  
Figure C-11 – Tetrachloroethene Groundwater Map  
Figure C-12 – Trichloroethene Groundwater Map  
Figure C-13 – Vinyl Chloride Groundwater Map  
Figure C-14 – Bis(2-chloroethyl)ether Groundwater Map 
Figure C-15 – 1,2-Dichlorobenzene Groundwater Map  
Figure C-16 – 1,4-Dichlorobenzene Groundwater PCLE Map  
  



Table C‐1A
Groundwater Data Used to Construct Plume Map1

 
TRRP Tier 1  Res. 

PCLs
Benzene

Chloro-
benzene

1,2-
Dichloro-
ethane

Cis-1,2-
Dichloro-
ethene

Methylene 
Chloride

Tetra-
chloro-
ethene Toluene

Trichloro-
ethene

Vinyl 
Chloride

Bis (2-
chloro-

ethyl)ether
1,2-Dichloro-

benzene
1,3-Dichloro-

benzene
1,4-Dichloro-

benzene

GWGWIng 0.005 0.1 0.005 0.07 0.005 0.005 1.0 0.005 0.002 0.00083 0.6 0.73 0.075
AirGWInh-V 23 150 4.3 160 2800 64 8200 3.1 0.49 12 150 25 460

Sample ID2 Sample Date

MW-1e 4/15/2014 0.106 1.58 <0.00014 0.0247 <0.00015 <0.00013 0.00128 <0.00018 0.00787 0.063 0.0332 0.0148 0.066

MW-1s 4/15/2014 0.130 1.70 <0.001 0.026 <0.002 <0.0015 <0.001 <0.001 0.0065 0.092 0.0740 0.0091 0.053

MW-2 12/1/2011 <0.002 0.0156 <0.002 0.000109 J <0.002 <0.002 <0.002 <0.002 0.000176 J <0.0003 0.00363 J <0.002 0.000736

MW-3 12/1/2011 0.0142 0.0245 0.0956 0.107 <0.002 0.000758 J 0.00135 0.00585 0.107 <0.0003 0.121 0.00305 0.0221

MW-4e 4/15/2014 0.108 0.673 0.102 0.0834 0.0138 <0.0013 0.00563J 0.0121 0.0327 0.00113 0.249 0.00528J 0.0467

MW-4s 4/15/2014 <0.0002 0.79 0.074 0.075 <0.0004 0.00057J 0.0048 0.012 0.025 0.00088 0.096 0.0025 0.0021

MW-5Se 4/15/2014 <0.004 0.5200 0.1940 4.2 46.7 0.0196J 0.6270 0.6870 0.2450 <0.018 6.4500 0.1030 <0.0055

MW-5Ss 4/15/2014 <0.02 0.440 0.098J 1.4 25.0 <0.03 0.200 0.390 0.092J <0.000029 9.400 0.110 1.100

MW-5De 4/15/2014 0.000462J <0.00012 <0.00014 0.0073 <0.00015 0.0017 0.000185J 0.000599J <0.00011 <0.00018 0.00147 <0.00013 0.000244J

MW-5Ds 4/15/2014 0.00043J <0.0003 <0.0002 0.0070 0.00054J 0.0019 <0.0002 0.00072J <0.0002 <0.000029 0.00098 <0.000023 0.00014J

MW-6 12/1/2011 0.00147 J 0.0126 0.000236 J0.000364 J <0.002 <0.002 <0.002 <0.002 0.000379 J <0.0003 0.115 0.0046 0.023

MW-7 12/1/2011 <0.002 0.000808 J <0.002 0.000236 J <0.002 0.000662 J <0.002 0.000379 J <0.002 <0.0003 0.00134 <0.002 0.000386 J

MW-8e 4/15/2014 0.00439 0.307 <0.00014 0.00128 <0.00015 <0.00013 0.00295 <0.00018 0.00547 <0.00018 0.049 0.00293 0.0251

MW-8s 4/15/2014 0.0034 0.36 <0.0002 0.00096J <0.0004 <0.0003 0.0026 <0.0002 0.0036 0.00005J 0.015 0.00072 0.0074

MW-9e 4/15/2014 0.00319J 0.500 <0.0014 <0.0006 <0.0015 <0.0013 <0.0015 <0.0018 <0.0011 0.00102 0.999 0.0236 <0.0011

MW-9s 4/15/2014 0.0022 0.48 0.001 <0.0002 <0.0004 <0.0003 0.00067J <0.0002 0.006 0.00067 0.93 0.018 0.24

MW-10e 4/15/2014 0.000141J 0.3 <0.00014 0.000407J <0.00015 <0.00013 <0.00015 <0.00018 <0.00011 <0.00018 0.00699 0.00173 <0.00011

MW-10s 4/15/2014 <0.0002 0.33 <0.0002 <0.0002 <0.0004 <0.0003 <0.0002 <0.0002 0.00058J 0.0001J 0.005 0.0013 0.017

MW-11e 4/15/2014 <0.00008 <0.00012 <0.00014 <0.00006 <0.00015 <0.00013 <0.00014 <0.00018 <0.0001 <0.00018 <0.00010 <0.00013 <0.00011

MW-11s 4/15/2014 <0.0002 <0.0003 <0.0002 <0.0002 <0.0004 <0.0003 <0.0002 <0.0002 <0.0002 <0.000029 <0.00003 <0.000023 <0.00034

MW-12e 4/15/2014 <0.00008 0.0197 <0.00014 <0.00006 <0.00015 <0.00013 <0.00015 <0.00018 <0.00011 <0.00018 0.000229 <0.00013 0.000953J

MW-12s 4/15/2014 <0.0002 0.019 <0.0002 <0.0002 <0.0004 <0.0003 <0.0002 <0.0002 <0.0002 <0.000029 0.00008J 0.000027J 0.00056

MW-13e 4/15/2014 0.000373J 0.00936 0.309 0.0682 <0.00015 0.000275J <0.00015 0.523 0.00417 <0.00018 0.017 0.000519J <0.00011

MW-13s 4/15/2014 <0.0002 0.0011 0.22 0.07 <0.0004 0.00052J <0.0002 0.51 0.004 <0.000029 0.0031 <0.000023 0.00013J

MW-14e 4/15/2014 <0.00008 0.0025 <0.00014 0.000683J <0.00015 <0.00013 <0.00015 0.0137 <0.00011 <0.00018 0.00041J <0.00013 <0.000861

MW-14s 4/15/2014 <0.0002 <0.0003 <0.0002 0.00058J <0.0004 <0.0003 <0.0002 0.013 <0.0002 <0.000029 <0.00003 <0.000023 <0.000034

MW-15e 4/15/2014 <0.00008 <0.00012 <0.00014 <0.00006 <0.00015 <0.00013 <0.00015 <0.00018 <0.0001 <0.00018 <0.00010 <0.00013 <0.00011

MW-15s 4/15/2014 <0.0002 <0.0003 <0.0002 <0.0002 <0.0004 <0.0003 <0.0002 <0.0002 <0.0002 <0.000029 <0.000030 <0.000023 <0.000034

JF-MW-15 1/20/2009 <0.002 <0.0005 <0.002 0.0012J <0.002 <0.002 <0.002 0.00098J <0.002 NR <0.002 <0.002 <0.002

1  Wells MW-2, -3, -6, and -7, have now been abandoned.  For these abandoned wells, the most recent sample results (from December 2011) were used to construct the plume maps.  In 
addition, the January 2009 sample from well JF-MW-15 (associated with the Johnny Franks property), which was collected by others, was used to complete the downgradient delineation.

2  Split samples were collected on 15 April 2014 from all of the permanent monitoring wells associated with the Designated Property.  Well numbers followed by an "e" were collected by Enercon 
and submitted to Test America Laboratory.  Well numbers followed by an "s" were collected by SQE and submitted to ALS Laboratory.



Table C‐1B
Groundwater Data Averages Used to Construct Chemical‐SPecific Plume Maps1

 
TRRP Tier 1  Res. 

PCLs
Benzene

Chloro-
benzene

1,2-
Dichloro-
ethane

Cis-1,2-
Dichloro-
ethene

Methylene 
Chloride

Tetra-
chloro-
ethene Toluene

Trichloro-
ethene

Vinyl 
Chloride

Bis (2-
chloro-

ethyl)ether
1,2-Dichloro-

benzene
1,3-Dichloro-

benzene
1,4-Dichloro-

benzene

GWGWIng 0.005 0.1 0.005 0.07 0.005 0.005 1.0 0.005 0.002 0.00083 0.6 0.73 0.075
AirGWInh-V 23 150 4.3 160 2800 64 8200 3.1 0.49 12 150 25 460

Sample ID2 Sample Date

MW-1 4/15/2014 0.118 1.640 ND 0.025 ND ND ND ND 0.007 0.078 0.054 0.012 0.060

MW-2 12/1/2011 ND 0.0156 ND 0.000109 J ND ND ND ND 0.000176 J ND 0.00363 J ND 0.000736

MW-3 12/1/2011 0.0142 0.0245 0.0956 0.107 ND 0.000758 J 0.00135 0.00585 0.107 ND 0.121 0.00305 0.0221

MW-4 4/15/2014 0.054 0.732 0.088 0.079 0.007 0.001 0.005 0.012 0.029 0.001 0.173 0.004 0.024

MW-5S 4/15/2014 ND 0.480 0.146 2.805 35.850 0.017 0.414 0.539 0.169 0.005 7.925 0.107 0.551

MW-5D 4/15/2014 0.0004 ND ND 0.007 0.000 0.002 0.000 0.001 ND ND 0.001 ND 0.000

MW-6 12/1/2011 0.00147 J 0.0126 0.000236 J0.000364 J <0.002 <0.002 <0.002 <0.002 0.000379 J <0.0003 0.115 0.0046 0.023

MW-7 12/1/2011 <0.002 0.000808 J <0.002 0.000236 J <0.002 0.000662 J <0.002 0.000379 J <0.002 <0.0003 0.00134 <0.002 0.000386 J

MW-8 4/15/2014 0.004 0.334 ND 0.001 ND ND 0.003 ND 0.005 0.0001 0.032 0.002 0.016

MW-9 4/15/2014 0.003 0.490 0.001 ND ND ND 0.001 ND 0.003 0.00085 0.965 0.021 0.120

MW-10 4/15/2014 0.0001 0.315 ND 0.000 ND ND ND ND 0.000 0.000 0.006 0.002 0.009

MW-11 4/15/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND

MW-1 4/15/2014 ND 0.019 ND ND ND ND ND ND ND ND 0.0002 0.000 0.001

MW-13 4/15/2014 0.000 0.005 0.265 0.069 ND 0.000 ND 0.517 0.004 ND 0.0101 0.0003 0.0001

MW-14 4/15/2014 ND 0.001 ND 0.001 ND ND ND 0.013 ND ND 0.0002 ND ND

MW-15 4/15/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND

JF-MW-15 1/20/2009 ND ND ND 0.0012J ND ND ND 0.00098J ND NR ND ND ND
1  Values shown for the samples collected on 4‐15‐14 are the averages of the two split samples, when at least one of the samples had a detected concentration.  To calculate the averages, "J" 
values were used directly.  Non‐detects were assumed to be 1/2 of the detection limit.

Note:  Blue shading indicates that the chemical was not detected.  Green shading indicates that the chemical was detected, but the concentration was below the PCL.  Red shading indicates that 
the concentration was above the PCL.

2  Wells MW‐2, MW‐3, MW‐6 and MW‐7 have been abandoned.  The values shown are based on the most recent result from each of these wells. 



Table C‐2A
Historical Groundwater Data from Permanent Desginated Property Wells 

  
Benzene

Chloro-
benzene

1,2-
Dichloro-
ethane

Cis-1,2-
Dichloro-
ethene

Methylene 
Chloride

Tetra-
chloro-
ethene Toluene

Trichloro-
ethene

Vinyl 
Chloride

Bis (2-
chloro-

ethyl)ether
1,2-Dichloro-

benzene
1,3-Dichloro-

benzene
1,4-Dichloro-

benzene

TRRP Tier 1  
Res. PCL 

(GWGWIng)
Samp Date: 0.005 0.1 0.005 0.07 0.005 0.005 1.0 0.005 0.002 0.00083 0.6 0.73 0.075

AirGWInh-V 23 150 4.3 160 2800 64 8200.0 3.1 0.49 12 150 25 460

MW-1 1/15/1998 1.1 2.3 <0.005 0.022 <0.005 <0.005 <0.005 <0.005 <0.01 NA NA NA NA

MW-1 1/21/1998 0.98 2.3 <0.005 0.073 <0.005 0.005 0.008 0.006 0.042 0.14 0.081 <0.006 0.048

MW-1 12/1/2011 0.0633 1.54 <0.002 0.0186 <0.002 <0.002 0.00143J <0.002 0.007 J 0.132 0.0574 0.00239 0.0196

MW-1e 4/15/2014 0.106 1.58 <0.00014 0.0247 <0.00015 <0.00013 0.00128 <0.00018 0.00787 0.063 0.0332 0.0148 0.066

MW-1s 4/15/2014 0.130 1.70 <0.001 0.026 <0.002 <0.0015 <0.001 <0.001 0.0065 0.092 0.0740 0.0091 0.053

MW-2 1/21/1998 <0.005 0.035 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005

MW-2 1/21/1998 <0.005 0.12 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 NA NA NA NA

MW-21 12/1/2011 <0.002 0.0156 <0.002 0.000109 J <0.002 <0.002 <0.002 <0.002 0.000176 J <0.0003 0.00363 J <0.002 0.000736

MW-3 1/21/1998 <0.005 0.045 0.11 0.51 0.066 <0.005 <0.005 0.019 0.22 <0.005 0.16 0.006 0.042

MW-3 1/21/1998 <0.005 0.047 0.14 0.58 0.13 <0.005 <0.005 0.021 0.31 NA NA NA NA

MW-31 12/1/2011 0.0142 0.0245 0.0956 0.107 <0.002 0.000758 J 0.00135 0.00585 0.107 <0.0003 0.121 0.00305 0.0221

MW-4 1/27/1999 0.075 1.7 0.53 0.42 <0.005 0.021 0.11 0.015 0.71 0.0130 1.900 0.042 0.45

MW-4 2/17/2000 0.013 0.9 0.034 0.103 <0.005 <0.005 0.01 <0.005 0.096 0.0200 0.206/0.177 <0.01/0.006 0.064/0.062

MW-4 12/14/2000 0.021 0.85 0.137 0.18 0.03 0.007 0.011 0.009 0.08 <0.0095 0.246 <0.0095 0.0699

MW-4 10/29/2001 0.06 1.35 1.5 1.45 <0.1 <0.05 0.07 <0.05 0.03 0.0141 2.350 0.0393 0.356

MW-4 11/2/2006 0.0292 0.722 0.249 0.233 <0.00067 0.0053 0.0212 0.0714 0.0696 <0.0027 0.123 0.0038 0.033

MW-4 12/1/2011 0.0493 0.831 0.138 0.109 0.000513 J 0.00282 0.0103 0.0238 0.0344 0.00137 0.236 0.00566 0.0559

MW-4e 4/15/2014 0.108 0.673 0.102 0.0834 0.0138 <0.0013 0.00563J 0.0121 0.0327 0.00113 0.249 0.00528J 0.0467

MW-4s 4/15/2014 <0.0002 0.79 0.074 0.075 <0.0004 0.00057J 0.0048 0.012 0.025 0.00088 0.096 0.0025 0.0021

MW-5S 2/17/2000 0.0100 0.1360 1.3400 3.1300 51.0000 0.4300 0.7200 1.4600 0.4200 <0.01 9.84/2.13 0.14/0.046 <0.01/1.91

MW-5S 12/14/2000 0.0070 0.1120 1.0900 2.0000 46.0000 1.2000 0.4400 1.2500 0.4000 <0.0095 5.9000 0.0926 1.0900

MW-5S 10/29/2001 <0.1 0.1000 0.9000 1.4000 60.0000 0.7000 0.2000 0.7000 0.3000 <0.01 6.050 0.0560 0.6910

MW-5S 11/3/2006 0.0058 0.2740 0.6590 5.1800 60.6000 0.2780 0.5610 1.2300 0.3510 <0.054 5.1600 0.0902 0.9360

MW-5S 12/1/2011 0.0165 J 0.6050 2.3800 3.9400 202.0000 2.6200 1.0500 3.5400 0.3190 <0.0003 14.9000 0.1350 2.4800

MW-5Se 4/15/2014 <0.004 0.5200 0.1940 4.2100 46.7000 0.0196J 0.6270 0.6870 0.2450 <0.018 6.4500 0.1030 <0.0055

MW-5Ss 4/15/2014 <0.02 0.440 0.098J 1.400 25.000 <0.03 0.200 0.390 0.092J <0.000029 9.400 0.110 1.100

MW-5D 2/17/2000 <0.005 <0.005 <0.005 <0.005 0.0210 <0.005 <0.005 <0.005 <0.01 <0.01 <0.01/0.047 <0.01/<0.005 <0.01/<0.005

MW-5D 12/14/2000 <0.005 <0.005 <0.005 0.0590 <0.01 <0.005 <0.005 <0.005 0.0200 <0.0095 0.0188 <0.0095 <0.0095

MW-5D 11/29/2001 <0.005 <0.005 <0.005 0.0210 <0.01 <0.005 <0.005 <0.005 0.0100 <0.0095 <0.0095 <0.0095 <0.0095

MW-5D 11/3/2006 <0.00023 0.0046 0.0022 0.0012 <0.00067 <0.00074 0.0044 <0.00063 0.0407 <0.0027 0.0105 <0.0024 <0.0024

MW-5D 12/1/2011 <0.002 0.0046 <0.002 0.0063 <0.002 0.0014 <0.002 0.000654 J <0.002 <0.0003 0.00023 J <0.002 0.000380J

MW-5De 4/15/2014 0.000462J <0.00012 <0.00014 0.0073 <0.00015 0.0017 0.000185J 0.000599J <0.00011 <0.00018 0.00147 <0.00013 0.000244J

MW-5Ds 4/15/2014 0.00043J <0.0003 <0.0002 0.0070 0.00054J 0.0019 <0.0002 0.00072J <0.0002 <0.000029 0.00098 <0.000023 0.00014J

MW-6 1/27/1999 <0.005 0.019 0.2 0.005 1.3 <0.005 <0.005 <0.005 <0.1 <0.005 7.000 0.16 1

MW-6 2/17/2000 <0.005 0.034 0.132 0.005 1.11 <0.005 <0.005 <0.005 <0.01 <0.01 5.5/1.27 0.148/0.05 <0.01/0.878
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Table C‐2A
Historical Groundwater Data from Permanent Desginated Property Wells 

  
Benzene

Chloro-
benzene

1,2-
Dichloro-
ethane

Cis-1,2-
Dichloro-
ethene

Methylene 
Chloride

Tetra-
chloro-
ethene Toluene

Trichloro-
ethene

Vinyl 
Chloride

Bis (2-
chloro-

ethyl)ether
1,2-Dichloro-

benzene
1,3-Dichloro-

benzene
1,4-Dichloro-

benzene

TRRP Tier 1  
Res. PCL 

(GWGWIng)
Samp Date: 0.005 0.1 0.005 0.07 0.005 0.005 1.0 0.005 0.002 0.00083 0.6 0.73 0.075

AirGWInh-V 23 150 4.3 160 2800 64 8200.0 3.1 0.49 12 150 25 460

MW-6 12/14/2000 <0.005 0.02 0.067 0.006 0.35 <0.005 <0.005 <0.005 <0.01 <0.0095 6.210 0.206 1.21

MW-6 10/29/2001 <0.1 0.1 0.4 <0.1 1.9 <0.1 <0.1 <0.1 <0.2 <0.0149 3.670 0.0605 0.473

MW-6 11/1/2006 <0.00023 0.0647 0.0842 0.0038 0.111 <0.00074 <0.0022 0.0025 0.0054 <0.0102 5.820 0.107 0.929

MW-61 12/1/2011 0.00147 J 0.0126 0.000236 J0.000364 J <0.002 <0.002 <0.002 <0.002 0.000379 J <0.0003 0.115 0.0046 0.023

MW-7 1/27/1999 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.005 0.019 <0.005 <0.005

MW-7 2/17/2000 <0.005 <0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.01/<0.005 <0.01/<0.005 <0.01/<0.005

MW-7 12/14/2000 <0.005 <0.005 NA <0.005 <0.01 <0.005 <0.005 <0.005 <0.01 <0.0095 <0.0095 <0.0095 <0.0095

MW-7 10/30/2001 <0.005 <0.005 NA <0.005 <0.01 <0.005 <0.005 <0.005 <0.01 <0.01 <0.01 <0.01 <0.01

MW-7 11/1/2006 <0.00023 <0.00054 NA <0.00083 <0.00087 <0.00023 0.0047 <0.00063 <0.00032 <0.0027 <0.0015 <0.0018 <0.0024

MW-71 12/1/2011 <0.002 0.000808 J <0.002 0.000236 J <0.002 0.000662 J <0.002 0.000379 J <0.002 <0.0003 0.00134 <0.002 0.000386 J

MW-8 12/14/2000 <0.005 0.23 0.017 0.026 <0.01 <0.005 0.036 <0.005 0.23 <0.0095 0.219 <0.0095 0.0629

MW-8 10/29/2001 <0.02 1.2 0.04 1.1 <005 <0.02 0.14 <0.02 0.9 <0.0095 2.04 0.0336 0.311

MW-8 11/1/2006 <0.00023 0.735 0.0076 0.0363 <0.00067 <0.00074 0.0977 <0.00063 0.0666 <0.0027 0.137 0.005 0.0635

MW-8 12/1/2011 0.00487 1.05 0.00468 0.0240 <0.002 <0.002 0.00212 <0.002 0.142 0.00158 0.407 0.0130 0.294

MW-8 (dup) 12/1/2011 0.000393 J 0.213 0.00227 <0.00006 <0.002 <0.000130 0.00139 <0.00018 <0.00011 <0.000149 0.0161 0.00166 0.0221

MW-8e 4/15/2014 0.00439 0.307 <0.00014 0.00128 <0.00015 <0.00013 0.00295 <0.00018 0.00547 <0.00018 0.049 0.00293 0.0251

MW-8s 4/15/2014 0.0034 0.36 <0.0002 0.00096J <0.0004 <0.0003 0.0026 <0.0002 0.0036 0.00005J 0.015 0.00072 0.0074

MW-9 12/14/2000 0.006 2.1 0.058 <0.005 <0.01 <0.005 0.006 <0.005 0.03 0.0691 2.47 0.08710 0.845

MW-9 10/29/2001 <0.02 0.8 <0.02 <0.02 <0.05 <0.002 <0.02 <0.02 <0.05 0.0478 2.65 0.05790 0.654

MW-9 11/2/2006 <0.00023 0.223 <0.00053 <0.00083 <0.00067 <0.00074 <0.00054 <0.00054 0.0023 <0.0027 0.0172 0.00300 0.0336

MW-9  12/1/2011 0.000514 J 0.204 0.00264 0.000366 J <0.002 <0.002 0.00192 <0.002 <0.002 <0.0003 0.014 0.00156 0.0217

MW-9s 4/15/2014 0.00319J 0.500 <0.0014 <0.0006 <0.0015 <0.0013 <0.0015 <0.0018 <0.0011 0.00102 0.999 0.0236 <0.0011

MW-9s 4/15/2014 0.0022 0.48 0.001 <0.0002 <0.0004 <0.0003 0.00067J <0.0002 0.006 0.00067 0.93 0.018 0.24

MW-10  12/14/2000 0.017 0.31 <0.005 <0.005 <0.01 <0.005 <0.005 <0.005 <0.01 <0.0095 <0.0095 <0.0095 0.0249

MW-10  10/29/2001 0.04 0.7 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.02 NS NS NS NS

MW-10  11/2/2006 <0.00023 0.322 <0.00053 <0.0083 <0.00067 <0.00074 <0.00054 <0.00063 0.0019 <0.0027 0.0048 <0.0018 0.0154

MW-10  12/1/2011 0.000330 J 0.322 <0.002 0.00200 <0.002 <0.002 <0.002 0.000306 J 0.00213 <0.0003 0.00323 0.00133 0.0177

MW-10e 4/15/2014 0.000141J 0.3 <0.00014 0.000407J <0.00015 <0.00013 <0.00015 <0.00018 <0.00011 <0.00018 0.00699 0.00173 <0.00011

MW-10s 4/15/2014 <0.0002 0.33 <0.0002 <0.0002 <0.0004 <0.0003 <0.0002 <0.0002 0.00058J 0.0001J 0.005 0.0013 0.017

MW-11 11/4/2002 <0.00012 <0.00021 <0.0001 <0.0002 <0.00024 <0.0014 <0.00018 <0.00012 <0.00021 <0.00041 <0.0006 <0.00012 <0.00006

MW-11 9/8/2004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0015 <0.002 <0.001 <0.001 <0.001

MW-11 11/1/2006 <0.00023 <0.00054 <0.00054 <0.00083 <0.00087 <0.00074 <0.00067 <0.00063 <0.00032 <0.0027 <0.0015 <0.0018 <0.0024

MW-11 12/1/2011 <0.002 0.000178 J <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002

MW-11e 4/15/2014 <0.00008 <0.00012 <0.00014 <0.00006 <0.00015 <0.00013 <0.00014 <0.00018 <0.0001 <0.00018 <0.00010 <0.00013 <0.00011

MW-11s 4/15/2014 <0.0002 <0.0003 <0.0002 <0.0002 <0.0004 <0.0003 <0.0002 <0.0002 <0.0002 <0.000029 <0.00003 <0.000023 <0.00034
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Table C‐2A
Historical Groundwater Data from Permanent Desginated Property Wells 

  
Benzene

Chloro-
benzene

1,2-
Dichloro-
ethane

Cis-1,2-
Dichloro-
ethene

Methylene 
Chloride

Tetra-
chloro-
ethene Toluene

Trichloro-
ethene

Vinyl 
Chloride

Bis (2-
chloro-

ethyl)ether
1,2-Dichloro-

benzene
1,3-Dichloro-

benzene
1,4-Dichloro-

benzene

TRRP Tier 1  
Res. PCL 

(GWGWIng)
Samp Date: 0.005 0.1 0.005 0.07 0.005 0.005 1.0 0.005 0.002 0.00083 0.6 0.73 0.075

AirGWInh-V 23 150 4.3 160 2800 64 8200.0 3.1 0.49 12 150 25 460

MW-12 10/30/2006 0.0029 0.269 <0.002 <0.002 <0.002 <0.002 <0.002 <0.00063 0.0027 <0.0027 <0.002 <0.002 0.009

MW-12e 4/15/2014 <0.00008 0.0197 <0.00014 <0.00006 <0.00015 <0.00013 <0.00015 <0.00018 <0.00011 <0.00018 0.000229 <0.00013 0.000953J

MW-12s 4/15/2014 <0.0002 0.019 <0.0002 <0.0002 <0.0004 <0.0003 <0.0002 <0.0002 <0.0002 <0.000029 0.00008J 0.000027J 0.00056

MW-13 10/30/2006 <0.002 0.0027 0.195 0.17 <0.002 <0.002 <0.002 2.28 0.0231 <0.0027 0.0163 <0.002 <0.003

MW-13e 4/15/2014 0.000373J 0.00936 0.309 0.0682 <0.00015 0.000275J <0.00015 0.523 0.00417 <0.00018 0.017 0.000519J <0.00011

MW-13s 4/15/2014 <0.0002 0.0011 0.22 0.07 <0.0004 0.00052J <0.0002 0.51 0.004 <0.000029 0.0031 <0.000023 0.00013J

MW-14 10/30/2006 <0.002 <0.00054 <0.002 0.0126 <0.002 <0.002 <0.002 0.214 0.0055 <0.0027 <0.002 <0.002 <0.003

MW-14e 4/15/2014 <0.00008 0.0025 <0.00014 0.000683J <0.00015 <0.00013 <0.00015 0.0137 <0.00011 <0.00018 0.00041J <0.00013 <0.000861

MW-14s 4/15/2014 <0.0002 <0.0003 <0.0002 0.00058J <0.0004 <0.0003 <0.0002 0.013 <0.0002 <0.000029 <0.00003 <0.000023 <0.000034

MW-15 10/30/2006 <0.002 <0.00054 <0.002 0.0024 <0.002 <0.002 <0.002 0.009 <0.002 <0.005 <0.002 <0.002 <0.003

MW-15e 4/15/2014 <0.00008 <0.00012 <0.00014 <0.00006 <0.00015 <0.00013 <0.00015 <0.00018 <0.0001 <0.00018 <0.00010 <0.00013 <0.00011

MW-15s 4/15/2014 <0.0002 <0.0003 <0.0002 <0.0002 <0.0004 <0.0003 <0.0002 <0.0002 <0.0002 <0.000029 <0.000030 <0.000023 <0.000034

NA means not analyzed.
A less than sign (<) indicates that the chemical was not detected.  In some cases, the actual detection limit is lower than that shown. 
A "J" indicates that the chemical was detected, but the concentration was below the quantitation limit, and was estimated.
Some of the samples were collected by parties other than SQ Environmental, and not all of the samples were collected at the same time.  
A small "e" following the well ID indicates the split sample that was collected by Enercon.  An "s" indicates the sample was collected by SQ Environmental.

1  Well has now been plugged and abandoned.
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Table C 2B
Summary Of Groundwater Data Used to Construct Figure C 3B

Notes:
NR means that there were no reported results for that chemical.
A less than sign (<) indicates that the chemical was not detected. In some cases, the actual detection limit is lower than that shown.
A "J" indicates that the chemical was detected, but the concentration was below the quantitation limit, and was estimated.
Samples were collected by parties other than SQ Environmental, and not all of the samples were collected at the same time.
The dates shown indicate the date of the most recent sample collected from each location, prior to the 2014 sampling event.
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Figure C-1
Designated Property Location

and Topographic Map
Riviana-Turco Property

Houston, Texas
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Source: U.S. Geological Survey, 7.5 Minute Topographic Quadrangle, Houston Heights and Settegast, Texas - 1995
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Figure C-2
Floodplain and
Watershed Map

Riviana-Turco Property
Houston, Texas
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Source: Federal Emergency Management Agency, Digital Flood Insurance Rate Map (DFIRM), Harris County, Texas - 2004

Legend
Designated Property Boundary (Approximate)
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100-Year Floodplain
0.2% Annual Chance of Flood Hazard
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Figure C-3A
Current Area of 

Affected Groundwater
and Monitoring Well Locations

Riviana-Turco Property
Houston, Texas
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Source: Esri World Imagery Service, 2011

SQ Environmental, LLCLegend
@A Monitoring Well (Permanent)

Affected Groundwater Area (Approximate)
Designated Property Boundary (Approximate)

Notes:
1.  Affected groundwater area represents the approximate extent of
groundwater with one or more constituents above a residential PCL
based on the most recent results from each location.  The sample
results and dates that the samples were collected at each location
are provided on Table C-1B.  Not all of the samples used for the
preparation of this figure were collected by SQE.
2. Wells MW-2, MW-3, MW-6 and MW-7 have been plugged and
abandoned.
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Figure C-3B
Historical Area of 

Affected Groundwater
and Monitoring Well Locations

Riviana-Turco Property
Houston, Texas
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Source: Esri World Imagery Service, 2011

SQ Environmental, LLCLegend
@A Monitoring Well (Permanent)
&, Monitoring Well (Temporary)

Affected Groundwater Area (Approximate)
Designated Property Boundary (Approximate)

Notes:
1.  Affected groundwater area represents the approximate extent of
groundwater with one or more constituents above a residential PCL
based on the date collected in 2011 and before. The sample
results and dates that the samples were collected at each location
are provided on Table C-2B.  Not all of the samples used for the
preparation of this figure were collected by SQE.
2. Wells MW-2, MW-3, MW-6 and MW-7 were plugged and
abandoned following the 2011 sampling. The current status of the 
off-site wells is unknown.
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Figure C-4
Soil Sample Location Map

Riviana-Turco Property
Houston, Texas
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Source: Esri World Imagery Service, 2011
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Figure C-6
Benzene

Groundwater Map
Riviana-Turco Property

Houston, Texas
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Source: Esri World Imagery Service, 2011

SQ Environmental, LLC
Legend
@A Monitoring Well (Permanent)

Designated Property Boundary (Approximate)
Affected Groundwater Area (Approximate)

! Sample results indicate chemical was detected and above PCL
! Sample results indicate chemical was detected, but below PCL
! Sample results indicate chemical was not detected

Note:
1. Values shown are concentration in mg/L, at locations where PCL
was exceeded.  Not all samples were collected at the same time
(see Table C-1B for dates). Some of the samples were collected by
parties other than SQE.
2. For locations where split samples were collected, the values
shown are the average of the two results.
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Figure C-7
Chlorobenzene

Groundwater Map
Riviana-Turco Property

Houston, Texas
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Source: Esri World Imagery Service, 2011

SQ Environmental, LLC
Legend
@A Monitoring Well (Permanent)

Designated Property Boundary (Approximate)
Affected Groundwater Area (Approximate)

! Sample results indicate chemical was detected and above PCL
! Sample results indicate chemical was detected, but below PCL
! Sample results indicate chemical was not detected

Note:
1. Values shown are concentration in mg/L, at locations where PCL
was exceeded.  Not all samples were collected at the same time
(see Table C-1B for dates). Some of the samples were collected by
parties other than SQE.
2. For locations where split samples were collected, the values
shown are the average of the two results.
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Figure C-8
1,2-Dichloroethane
Groundwater Map
Riviana-Turco Property

Houston, Texas
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Source: Esri World Imagery Service, 2011

SQ Environmental, LLC
Legend
@A Monitoring Well (Permanent)

Designated Property Boundary (Approximate)
Affected Groundwater Area (Approximate)

! Sample results indicate chemical was detected and above PCL
! Sample results indicate chemical was detected, but below PCL
! Sample results indicate chemical was not detected

Note:
1. Values shown are concentration in mg/L, at locations where PCL
was exceeded.  Not all samples were collected at the same time
(see Table C-1B for dates). Some of the samples were collected by
parties other than SQE.
2. For locations where split samples were collected, the values
shown are the average of the two results.
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Figure C-9
Cis-1,2-Dichloroethene

Groundwater Map
Riviana-Turco Property

Houston, Texas
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Source: Esri World Imagery Service, 2011

SQ Environmental, LLC
Legend
@A Monitoring Well (Permanent)

Designated Property Boundary (Approximate)
Affected Groundwater Area (Approximate)

! Sample results indicate chemical was detected and above PCL
! Sample results indicate chemical was detected, but below PCL
! Sample results indicate chemical was not detected

Note:
1. Values shown are concentration in mg/L, at locations where PCL
was exceeded.  Not all samples were collected at the same time
(see Table C-1B for dates). Some of the samples were collected by
parties other than SQE.
2. For locations where split samples were collected, the values
shown are the average of the two results.
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Figure C-10
Methylene Chloride
Groundwater Map
Riviana-Turco Property

Houston, Texas
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Source: Esri World Imagery Service, 2011

SQ Environmental, LLC
Legend
@A Monitoring Well (Permanent)

Designated Property Boundary (Approximate)
Affected Groundwater Area (Approximate)

! Sample results indicate chemical was detected and above PCL
! Sample results indicate chemical was detected, but below PCL
! Sample results indicate chemical was not detected

Note:
1. Values shown are concentration in mg/L, at locations where PCL
was exceeded.  Not all samples were collected at the same time
(see Table C-1B for dates). Some of the samples were collected by
parties other than SQE.
2. For locations where split samples were collected, the values
shown are the average of the two results.
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Figure C-11
Tetrachloroethene
Groundwater Map
Riviana-Turco Property

Houston, Texas
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Source: Esri World Imagery Service, 2011

SQ Environmental, LLC
Legend
@A Monitoring Well (Permanent)

Designated Property Boundary (Approximate)
Affected Groundwater Area (Approximate)

! Sample results indicate chemical was detected and above PCL
! Sample results indicate chemical was detected, but below PCL
! Sample results indicate chemical was not detected

Note:
1. Values shown are concentration in mg/L, at locations where PCL
was exceeded.  Not all samples were collected at the same time
(see Table C-1B for dates). Some of the samples were collected by
parties other than SQE.
2. For locations where split samples were collected, the values
shown are the average of the two results.
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Figure C-12
Trichloroethene

Groundwater Map
Riviana-Turco Property

Houston, Texas
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Source: Esri World Imagery Service, 2011

SQ Environmental, LLC
Legend
@A Monitoring Well (Permanent)

Designated Property Boundary (Approximate)
Affected Groundwater Area (Approximate)

! Sample results indicate chemical was detected and above PCL
! Sample results indicate chemical was detected, but below PCL
! Sample results indicate chemical was not detected

Note:
1. Values shown are concentration in mg/L, at locations where PCL
was exceeded.  Not all samples were collected at the same time
(see Table C-1B for dates). Some of the samples were collected by
parties other than SQE.
2. For locations where split samples were collected, the values
shown are the average of the two results.
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Figure C-13
Vinyl Chloride

Groundwater Map
Riviana-Turco Property

Houston, Texas
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Source: Esri World Imagery Service, 2011

SQ Environmental, LLC
Legend
@A Monitoring Well (Permanent)

Designated Property Boundary (Approximate)
Affected Groundwater Area (Approximate)

! Sample results indicate chemical was detected and above PCL
! Sample results indicate chemical was detected, but below PCL
! Sample results indicate chemical was not detected

Note:
1. Values shown are concentration in mg/L, at locations where PCL
was exceeded.  Not all samples were collected at the same time
(see Table C-1B for dates). Some of the samples were collected by
parties other than SQE.
2. For locations where split samples were collected, the values
shown are the average of the two results.
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Figure C-14
Bis(2-chloroethyl)ether

Groundwater Map
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Affected Groundwater Area (Approximate)

! Sample results indicate chemical was detected and above PCL
! Sample results indicate chemical was detected, but below PCL
! Sample results indicate chemical was not detected
") No results for this chemical

Note:
1. Values shown are concentration in mg/L, at locations where PCL
was exceeded.  Not all samples were collected at the same time
(see Table C-1B for dates). Some of the samples were collected by
parties other than SQE.
2. For locations where split samples were collected, the values
shown are the average of the two results.
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Figure C-15
1,2-Dichlorobenzene

Groundwater Map
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! Sample results indicate chemical was detected and above PCL
! Sample results indicate chemical was detected, but below PCL
! Sample results indicate chemical was not detected

Note:
1. Values shown are concentration in mg/L, at locations where PCL
was exceeded.  Not all samples were collected at the same time
(see Table C-1B for dates). Some of the samples were collected by
parties other than SQE.
2. For locations where split samples were collected, the values
shown are the average of the two results.
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Figure C-16
1,4-Dichlorobenzene

Groundwater Map
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Affected Groundwater Area (Approximate)

! Sample results indicate chemical was detected and above PCL
! Sample results indicate chemical was detected, but below PCL
! Sample results indicate chemical was not detected

Note:
1. Values shown are concentration in mg/L, at locations where PCL
was exceeded.  Not all samples were collected at the same time
(see Table C-1B for dates). Some of the samples were collected by
parties other than SQE.
2. For locations where split samples were collected, the values
shown are the average of the two results.
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Appendix D 
 
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). 

Based on the most recent results, 11 of the COCs are present in the groundwater samples from 
one or more of the Designated Property permanent wells above the residential groundwater PCLs 
in the shallow GWBU. The area of affected groundwater is encountered, on average, between 
approximately 18 and 25 ft bgs beneath the Designated Property and has a typical thickness 
ranging from 15 to 25 feet. The general downward trend in the chemical concentrations over time 
from the permanent wells (see Table C-2A), along with the reduced area of the PCLE zone (see 
Figures C-3A and C-3B) indicated that the overall affected groundwater area is delineated and 
stable.  Figures C-6 through C-16 in Appendix C illustrate the most recent results from each 
groundwater sampling location as compared to the current ingestion PCLs for benzene; 
chlorobenzene; 1,2-dichloroethane; cis-1,2-dichloroethene; methylene chloride; 
tetrachloroethene; trichloroethene; vinyl chloride; bis(2-chloroethyl)ether; 1,2-dichlorobenzene;  
and 1,4-dichlorobenzene; in groundwater.  There were no exceedances of the ingestion PCLs for 
toluene or 1,3-dichlorobenzene in any of the permanent wells, based on the most recent sampling 
results.  There are no exceedances of non-ingestion groundwater PCLs in any groundwater 
sample. 
 
A description of each COC which exceeds the ingestion PCL at one or more locations, based on 
the most recent samples from the Designated Property permanent wells, along with the range of 
concentrations reported to be present during the most recent environmental investigations, the 
ingestion and non-ingestion PCLE zones, and geochemical properties are provided in the table 
below.  The concentration ranges are based on the averages of the split samples as provided on 
Table C-1B.  All concentrations are in mg/L.   
 

Benzene 
Concentration Range <0.00008 to 0.118 mg/L 
Ingestion-Based PCL (Residential GWGWIng) 0.005 mg/L 
Ingestion-Based PCLE Zone Area (Approximate) See Figure C-6 
Non-Ingestion-Based PCL (AirGWInh-V) 23 mg/L 
Non-Ingestion-Based PCLE Zone None 
Molecular Weight 78.11 
Specific Gravity 0.8765 
Solubility in Water 1,780 mg/L 
Movement in Groundwater Dissolved chemical will move with the 

groundwater.  
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Chlorobenzene 
Concentration Range <0.00012 to 1.64 mg/L   
Ingestion-Based PCL (Residential GWGWIng) 0.1 mg/L 
Ingestion-Based PCLE Zone Area (Approximate) See Figure C-7 
Non-Ingestion-Based PCL (AirGWInh-V) 150 mg/L 
Non-Ingestion-Based PCLE Zone None 
Molecular Weight 112.56 
Specific Gravity 1.11 
Solubility in Water 500 mg/L 
Movement in Groundwater Dissolved chemical will move with the 

groundwater.   
1,2-Dichloroethane 

Concentration Range <0.00014 to 0.265 mg/L  
Ingestion-Based PCL (Residential GWGWIng) 0.005 mg/L 
Ingestion-Based PCLE Zone Area (Approximate) See Figure C-8 
Non-Ingestion-Based PCL (AirGWInh-V) 4.3 mg/L 
Non-Ingestion-Based PCLE Zone None 
Molecular Weight 98.96 
Specific Gravity 1.253 
Solubility in Water 8,700 mg/L 
Movement in Groundwater  Dissolved chemical will move with the 

groundwater.   
cis-1,2-Dichloroethene 

Concentration Range <0.00006 to 2.805 mg/L 
Ingestion-Based PCL (Residential GWGWIng) 0.07 mg/L 
Ingestion-Based PCLE Zone Area (Approximate) See Figure C-9 
Non-Ingestion-Based PCL (AirGWInh-V) 160 mg/L 
Non-Ingestion-Based PCLE Zone None 
Molecular Weight 97 
Specific Gravity 1.27 
Solubility in Water 5100 mg/L 
Movement in Groundwater Generally present in the dissolved phase 

and moves with the groundwater.  
Methylene Chloride 

Concentration Range <0.00015 to 35.85 mg/L 
Ingestion-Based PCL (Residential GWGWIng) 0.005 mg/L 
Ingestion-Based PCLE Zone Area (Approximate) See Figure C-10 
Non-Ingestion-Based PCL (AirGWInh-V) 2,800 mg/L 
Non-Ingestion-Based PCLE Zone None 
Molecular Weight 84.93 
Specific Gravity 1.33 
Solubility in Water 20,000 mg/L 
Groundwater Migration Generally moves with the groundwater.   

Tetrachloroethene 
Concentration Range <0.00013 to 0.017 mg/L 
Ingestion-Based PCL (Residential GWGWIng) 0.005 mg/L 
Ingestion-Based PCLE Zone Area (Approximate) See Figure C-11 
Non-Ingestion-Based PCL (AirGWInh-V) 64 mg/L 
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Non-Ingestion-Based PCLE Zone None 
Molecular Weight 165.8 
Specific Gravity 1.62 
Solubility in Water 150 mg/L 
Movement in Groundwater Dissolved chemical will move with the 

groundwater. 
Trichloroethene  

Concentration Range <0.00018 to 0.539 mg/L 
Ingestion-Based PCL (Residential GWGWIng) 0.005 mg/L 
Ingestion-Based PCLE Zone Area (Approximate) See Figure C-12 
Non-Ingestion-Based PCL (AirGWInh-V) 24 mg/L 
Non-Ingestion-Based PCLE Zone None 
Molecular Weight 131.4 
Specific Gravity 1.46 
Solubility in Water 1,100 mg/L 
Movement in Groundwater Dissolved chemical will move with the 

groundwater.   
Vinyl Chloride 

Concentration Range <0.00011 to 0.107 mg/L 
Ingestion-Based PCL (Residential GWGWIng) 0.002 mg/L 
Ingestion-Based PCLE Zone Area (Approximate) See Figure C-13 
Non-Ingestion-Based PCL (AirGWInh-V) 0.49 mg/L 
Non-Ingestion-Based PCLE Zone None 
Molecular Weight 62.489 
Specific Gravity 0.91 
Solubility in Water 1,100 mg/L 
Movement in Groundwater Gas at ambient temperatures and 

pressures.  Generated from the 
degradation of some chlorinated organics 

(like PCE and TCE).  Off gasses from 
groundwater. 

Bis(2-chloroethyl)ether 
Concentration Range <0.000029 to 0.078 mg/L 
Ingestion-Based PCL (Residential GWGWIng) 0.00083 
Ingestion-Based PCLE Zone Area (Approximate) See Figure C-14 
Non-Ingestion-Based PCL (AirGWInh-V) 12 mg/L 
Non-Ingestion-Based PCLE Zone None 
Molecular Weight 143.01 
Specific Gravity 1.22 
Solubility in Water 10,200 
Movement in Groundwater Dissolved chemical will move with 

groundwater.   
1,2-Dichlorobenzene 

Concentration Range <0.00003 to 7.925 mg/L 
Ingestion-Based PCL (Residential GWGWIng) 0.6 mg/L 
Ingestion-Based PCLE Zone Area (Approximate) See Figure C-15 
Non-Ingestion-Based PCL (AirGWInh-V) 150 mg/L 
Non-Ingestion-Based PCLE Zone None 
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Molecular Weight 147.01 
Specific Gravity 1.30 
Solubility in Water 100 mg/L 
Movement in Groundwater Dissolved chemical will move with the 

groundwater.   
1,4-Dichlorobenzene 

Concentration Range <0.00011 to 0.551 mg/L 
Ingestion-Based PCL (Residential GWGWIng) 0.075 mg/L 
Ingestion-Based PCLE Zone Area (Approximate) See Figure C-16 
Non-Ingestion-Based PCL (AirGWInh-V) 460 mg/L 
Non-Ingestion-Based PCLE Zone None 
Molecular Weight 147 
Specific Gravity 1.25 
Solubility in Water 49 mg/L 
Movement in Groundwater Dissolved chemical will move with the 

groundwater.  If present as a separate 
phase liquid, will float. 
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Appendix E 
 
A table displaying the following information for each contaminant of concern, to the extent known: 

a. The maximum concentration level for soil and groundwater, the ingestion 
protective concentration level, and the non-ingestion protective concentration 
level, all expressed as mg/L units. 

b. The critical protective concentration level without the municipal setting designation, 
highlighting any exceedences. 

 
The attached Tables E-1 and E-2 provide the information listed above.    



Table E-1
Summary of Soil Results - Maximum Concentrations and 

Protective Concentration Levels
Riviana-Turco Property

Chemical
Maximum 
Reported

Residential PCL - 
Ingestion, Inhalation, 
and Dermal Contact

Residential PCL - Soil-
to-Groundwater 

Ingestion

Critical Residential 
PCL - Without MSD

Benzene < 0.5 120 0.026 0.026
Chlorobenzene 14 520 1.1 1.1
1,2-Dichloroethane 91 11 0.014 0.014
Cis-1,2-Dichloroethene 0.16 140 0.25 0.25
Methylene Chloride 770 480 0.013 0.013
Tetrachloroethene 970 450 0.05 0.05
Trichloroethene 1,300 18 0.034 0.034
Toluene 100 5900.0 8.2 8.2
Vinyl Chloride 0.036 3.7 0.02 0.02
Bis(2-chloroethyl)ether 33 2.2 2,100 2.2
1,2-Dichlorobenzene 2,900 720 18 18
1,3-Dichlorobenzene 76 120 6.7 6.7
1,4-Dichlorobenzene 580 250 2 2.1

Notes:
Concentrations are as reported in mg/kg.

A less than sign (<) indicates that the chemical was not detected in any of the soil samples.

PCL is the Protective Concentration Level as listed in the June 2012 tables under the Texas Commission on 
Environmental Quality, Texas Risk Reduction Program. 
Exceedances of the Soil-to-Groundwater PCL (without an MSD) are indicated with bold red font.  Those that exceed 
the PCL for direct exposure are underlined.

The Maximum Reported concentrations are based on all of the soil data that has been collected in association with the 
Turco VCP and Riviana IOP projects.  Not all of the soil data was collected at the same time.



Table E-2
Summary of Groundwater Results - Maximum Concentrations and 

Protective Concentration Levels
Riviana-Turco Property

Chemical
Maximum 
Reported

Residential PCL - 
Ingestion

Residential PCL - 
Non-ingestion

Critical PCL - 
Without MSD

Benzene 0.118 0.005 180 0.005
Chlorobenzene 1.64 0.1 1,200 0.1
1,2-Dichloroethane 0.265 0.005 33 0.005
Cis-1,2-Dichloroethene 2.805 0.07 1,200 0.07
Methylene Chloride 35.85 0.005 21,000 0.005
Tetrachloroethene 0.017 0.005 500 0.005
Trichloroethene 0.539 0.005 24 0.005
Toluene 0.414 1.0 64,000 1
Vinyl Chloride 0.169 0.002 3.8 0.002
Bis(2-chloroethyl)ether 0.078 0.00083 93 0.00083
1,2-Dichlorobenzene 7.925 0.6 1,200 0.6
1,3-Dichlorobenzene 0.107 0.73 190 0.73
1,4-Dichlorobenzene 0.551 0.075 3,600 0.075

Notes:
Concentrations are as reported in mg/L.
The Maximum Reported concentrations are based on the groundwater data collected in April 2014.
PCL is the Protective Concentration Level as listed in the June 2012 tables under the Texas Commission on 
Environmental Quality, Texas Risk Reduction Program, for Residential property use. 
Exceedances of the PCL based on groundwater ingestion are indicated with bold red font.  None of the 
maximum concentrations exceed the PCL for the non-ingestion pathway.
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Appendix F 
 
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 of who 
affected property owners are, and if there have been any communications.  “No contact” can be 
an acceptable answer. 
     
 
Based on the existing information, impacted groundwater is present beneath several properties 
in the vicinity of the Designated Property.  Provided below is a summary of communications with 
the owners of the additional properties beneath which affected groundwater may be present: 
 
Property Communications 
Union Pacific Railroad Based upon our communications with Union 

Pacific, Union Pacific is aware of the nature 
of the contamination and has agreed to be 
included in this MSD. 

Marble Industries Property Based on historical data, the plume 
potentially extended onto the northwestern 
corner of this property.  As a result, the 
current owner (Winter Street Building LTD), 
was notified in August 2012 regarding the 
IOP application of Riviana Foods, Inc.  No 
specific groundwater information was 
provided.  Based on the most recent 
groundwater data, it appears that the plume 
no longer extends onto this property. 

Edwards Street Properties The current owners (First Industrial Texas LP 
and Westheimer Retail LTD) were notified in 
August 2012 regarding the IOP application of 
Riviana Foods, Inc.  No specific groundwater 
information was provided.  Previously, in 
2001, this property was entered in the 
TNRCC (now the TCEQ) IOP, but was 
denied an IOP certificate. 
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Appendix G 
 
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.  
 
 
Figure C-3A illustrates the area of affected groundwater based on the most recent sampling 
results.  Figure C-3B illustrates the approximate area of affected groundwater based on historical 
sampling results (samples collected in 2011 and before).  Historical groundwater results for the 
permanent groundwater monitoring wells associated with the Designated Property are provided 
in Table C-2A.  The generally decreasing chemical concentration (Table C-2A) in the permanent 
groundwater monitoring wells, along with the reduced plume area (see Figures C-3A and C-3B), 
demonstrates that the overall affected groundwater area is delineated and stable.  Although there 
has been some variability of the chemical concentrations within the area of affected groundwater, 
the majority of the chemical concentrations, have decreased over time.  In addition, the presence 
of degradation compounds, like cis-1,2-dichloroethene and vinyl chloride, indicate that the 
chlorinated compounds are being naturally degraded.  The chemicals identified in the 
groundwater have not been used within the Designated Property for over 25 years.   
 
The vertical delineation is demonstrated by the results of the samples collected from well MW-
5D.  As shown on Table C-2A, there has been no exceedances of a PCL in samples collected 
from this well in 2011 and both of the split samples from 2014.  This well is screened in the lower 
portion of the affected GWBU, within an area of groundwater containing the highest COC 
concentrations, and does not contain COCs above the PCLs.  This demonstrates that the vertical 
migration is limited and defined.   
 
The horizontal delineation is provided by samples from permanent wells which are on the 
Designated Property, and indicate COC concentrations below the PCLs.  As discussed, 
monitoring wells MW-2, MW-3, MW-6 and MW-7 have been abandoned, so for these locations 
the most recent samples available (collected in 2011).  Based on the April 2014 sampling results, 
the plume on the eastern portion of the Designated Property is fully delineated horizontally within 
the Designated Property.  The plume on the southern portion of the Riviana property is delineated 
on-site and in the downgradient direction (using the 2009 results from JK-MW-15).  However, 
since this plume appears to originate from an off-site source to the south, or southeast, the 
upgradient edge of this plume is not delineated by the most recent groundwater sample results.  
 
 
 
 
 
 




