
City of Houston Municipal Setting Designation Application  May 18, 2021 
Former Lone Star Heat Treating, 5212 Clinton Dr., Houston, TX   Page i 

  InControl Technologies 

                                                                            PUBLIC WORKS AND 
CITY OF HOUSTON                                           ENGINEERING 
                                                                                         PLANNING & DEVELOPMENT 

                                                       DIVISION 
 

 

EXECUTIVE SUMMARY 

Project Overview 

InControl Technologies LLC was retained by Lone Star Heat Treating (Property Owner), to provide 
environmental consulting services for the above referenced subject property located at 5212 Clinton Drive 
in Houston, Harris County, Texas. The subject property (the Site) consists of one parcel totaling 1.40± acres 
of land located southeast of downtown Houston, Harris County, Texas (Figure C1). The property is 
currently undeveloped. The surrounding area is commercial/ industrial (Figure B1).  

The Site is located within the Buffalo Bayou Watershed and is located primarily outside the 0.2% annual 
chance (500 year) floodplain (Figures C2a and C2b). 

Volatile Organic Compounds (VOC) Protective Concentration Level Exceedance (PCLE) zones were 
identified on the southern portion of the subject property. The PCLE zones are depicted on Figure C3a 
through Figure C3e. The combined PCLE Zone in groundwater is depicted on Figure C3f.  

Historical Environmental Condition 

The Site is a vacant and unimproved property approximately 1.40± acres in size at 5212 Clinton Drive in 
Houston, Harris County, Texas. Property of The City of Houston borders the property to the south. The Site 
is in a primarily industrial area that includes railroad yards, bulk storage terminals, metals manufacturing 
and processing facilities, and a wastewater treatment plant (WWTP) for the City of Houston.  

Lone Star Heat Treat, a commercial metal heat treating plant, was operating on a different property prior to 
1977, when they moved to the current location due to the expansion of the business. Processes performed 
at the plant included metal heat treating, grinding, and copper electroplating. No products or goods were 
manufactured on the property. Heat treating refers to the heating and cooling operations performed on 
metal work pieces to change their mechanical properties, metallurgical structure, or residual stress state. 
The facility was demolished in the 1990s. The property is currently undeveloped. 

The on-site operations included a series of natural gas fired furnaces/heaters and quench baths. During 
the heat-treating operation, metal parts were heated to a set temperature and removed from the ovens. 
The parts cooled under controlled conditions and then were dipped in the quench baths to temper the metal. 
Lone Star Heat Treating did not manufacture or mill parts at this facility. The only operations that occurred 
at the facility was the heat treating of metal parts. For a very short period (less than 3 months), the facility 
processed parts that required cleaning prior to heat treating. According to site personnel, these parts were 
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dipped into a vapor degreaser prior to heat treating. This operation only took place for a couple of months 
before it was discontinued. It is our understanding that the vapor degreaser was located near monitoring 
well MW-3 on the subject property. 

During the time of plant operations, a variety of wastes common to the heat-treating industry were 
generated and managed at the site. The table below summarizes the waste generating processes typical 
of commercial heat-treating operations. 

• Heat Treating Furnaces could produce waste refractory material. 

• Case Hardening would produce spent salt baths. 

• Quenching baths produced used oil and quench liquids. 

• Descaling operations produced spent abrasive media and blasting grit. 

• Cleaning and masking operations produced solvents and abrasives. 

• Copper plating produced copper plating wastes. 

The facility discontinued operations in the late 1970s and the buildings and structures associated with the 
former heat-treating plant were demolished and/or removed from the property in the mid-1990s. The 
buildings were then removed along with the former quench/oil baths.  

The property remained vacant until 2001, when the property was leased to the Metals Supply Co. This 
company used the property for storing structural steel and truck parking. The metal products stored on the 
property were loaded onto commercial flatbed trailers for transport and distribution to their customers. 
Metals Supply Co. vacated the property in 2009. The property was also leased to a company that retrofits 
shipping containers. The business modifies the containers either for mini-homes or custom needs. The 
operations included mostly welding and sheet metal work. Most of the subject property was used to store 
empty shipping containers. The shipping container company vacated the property in early 2021. 

The initial environmental site investigation was performed in response to the removal of several 
underground storage tanks associated with the former metal heat treating plant. Underground storage tanks 
containing quench oils from the metal heat treating operations were excavated and removed from the 
property in 1994. Following the removal of the underground storage tanks, a release determination 
investigation (RDI) was completed. Based on elevated levels of Total Petroleum Hydrocarbons (TPH) in 
soil detected in the sidewalls and floor samples (Figure C4a) of the excavation, the underground storage 
tank system was issued LPST No.108524. This led to the excavation of a significant volume of soil. The 
soil was stockpiled onsite, sampled and profiled, then hauled offsite. The analytical data from this event are 
summarized in Table E1. 

A subsequent groundwater investigation was performed to assess potential impacts to groundwater from 
the former underground storage tanks. The investigation included the collection of soil and groundwater 
samples from three groundwater monitoring wells (MW-1, MW-2 and MW-3, Figure C4a). The samples 
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were analyzed for VOCs and TPH. TPH was not identified in groundwater; however, this investigation led 
to the discovery of Chlorinated Hydrocarbons (CHCs) in groundwater (Table E4). No onsite sources or 
historical releases of CHCs were identified. Based on the concentration and distribution of CHCs reported 
in groundwater samples collected from the temporary and permanent monitoring wells at the affected 
property, it was concluded that the CHCs originated from a potential offsite source located to the west of 
the site. It should be noted that CHCs were not identified in the soil samples collected from the sidewall 
samples from the quench bath tank removal. Extremely low levels of CHC were identified in soil samples 
collected at depth. It was then determined that these soil samples were likely influenced by impacted 
groundwater. Given the levels of CHCs found in groundwater, elevated levels of CHCs would be expected 
in the actual sidewall samples or the soil transported offsite if the site was a contributing source, but that 
was not the case. 

At the request of the Texas Commission on Environmental Quality (TCEQ), Lone Star collected and 
analyzed groundwater samples from the uppermost groundwater bearing unit (GWBU) at both the subject 
property and the adjacent offsite property to the west. Three temporary groundwater monitoring wells 
(TMW-1, TMW-2, and TMW-3) were advanced on the adjacent property. The analytical results obtained 
from groundwater samples collected during this investigation identified increasing concentrations of the 
contaminant of concern (COCs) in groundwater off-site to the west (Figure C4a, Table E4). To date, this 
has been the highest reported concentration of CHCs found in groundwater at or near the subject site. 

An investigation was also conducted on the neighboring property to the east. Several temporary 
groundwater monitoring wells were installed on the adjacent property (Figure C4a). The results of a soil 
and groundwater investigation performed on the adjacent property to the east also identified the presence 
of CHCs in groundwater (Table E4). The concentration continues from west to east with the highest overall 
concentration on the property to the west. 

Additionally, CHCs and petroleum hydrocarbons were documented in groundwater on the 5311 Clinton 
Drive property to the north of the subject site (Former Earl M Jorgensen Facility) which is in the TCEQ 
Voluntary Cleanup Program (VCP). The subject property lies among a group of sites which have CHC 
plumes present within the upper-most groundwater bearing unit. The presence of CHCs in groundwater on 
the subject property is expected given the proximity of the property to these other sites. 

Groundwater sampling results reported for monitoring wells installed by adjacent property owners to the 
east (5306 Clinton Drive, Griffin Dewatering Southwest, LLC), and to the north, (5311 Clinton Drive, former 
Earle M. Jorgensen Steel Company) have also identified these halogenated hydrocarbon COCs in the 
uppermost GWBU at concentrations greater than their respective groundwater PCLs (Table E4). The 
groundwater monitoring data clearly define a concentration gradient from west (highest) to east (lowest). 
This follows the expected groundwater gradient (southeast). The highest reported concentration of TCE in 
2006/2007 groundwater monitoring data occurred in TMW-2 (11.0 mg/L) and decreases at MW-2 (9.6 mg/L) 
with the lowest reported concentration in GW-2 (2.49 mg/L). GW-4 also reported a significantly lower 
concentration of TCE (1.23 mg/L). The groundwater gradient is also expected to travel from TMW-2 to MW-
2 to GW-2 and GW-4. This would support the conclusion that TCE is migrating from northwest to southeast. 
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If the source of TCE were located on the Lone Star Heat Treat property, there should be a source in soil at 
the southern end of the property. Soil samples collected in the southern portion of the property from MW-2 
do not support a localized source in this area of the site. In 2011, the TCEQ requested that Lone Star Heat 
Treat collect an additional soil sample near the location of MW-2 to help dispute allegations by Griffin 
Dewatering that the source of TCE in soil originated from an area near MW-2. As requested, Lone Star 
Heat Treat advanced a shallow soil boring (SB-1) adjacent to MW-2 (Figure C4a). The soil sample was 
analyzed for VOCs. No CHCs were detected in the soil sample collected from 2.5- to 3.5-feet bgs (Table 
E1). 

InControl Technologies conducted a supplemental affected property assessment including the collection 
and analysis of both soil and groundwater samples. In December 2018, InControl Technologies advanced 
twelve (12) shallow soil boings (ICT-01 to ICT-12) to a depth of 16-feet below ground surface (Figure C4b). 
Three soil samples were collected from each of the soil borings from within three different sampling 
intervals; 0- to 5-feet bgs, 5 to 10-feet bgs; and 10- to 16-feet bgs. The soil samples were analyzed for a 
target list of CHCs. At the request of the TCEQ, InControl Technologies remobilized the site and advanced 
an additional sixteen (16) soil borings (ICT-13 to ICT-28) to a depth of 10-feet below ground surface (Figure 
C4b). Again, soil samples were collected from three different sampling intervals: 0- to 4-feet, 4- to -8-feet 
and 8- to 10-feet bgs. The soil samples were selected based on field observations and or elevated organic 
vapor readings. These soil samples were also analyzed for the target list of CHCs (Table E1). 

The TCEQ requested a supplemental groundwater assessment as part of the affected property 
assessment. On June 30-31, 2019, InControl Technologies installed five shallow groundwater monitoring 
wells (Figure C5) to a target depth of 30-feet below ground surface and completed into the top of the lower 
confining unit. Monitoring wells MW-1, MW-2 and MW-3 were installed near the former locations of MW-1, 
MW-2 and MW-3 from the historical investigations to provide consistency in the number and to provide an 
extended data set for these points. Groundwater samples were collected from each of the groundwater 
monitoring wells and analyzed for the target list of CHCs.  

InControl Technologies conducted a site-wide groundwater monitoring and sampling event on June 3, 2019. 
Prior to sampling the groundwater monitoring wells, the depth to water relative to the top of casing was 
measured to determine a groundwater gradient. The depth to groundwater ranged from 10.54- to 11.79-
feet bgs. During the May 2021 sampling event, the groundwater flowed to the northwest at a gradient of 
0.0005 ft/ft. The groundwater gradient is depicted on Figure C6. 

Historical groundwater flow has been variable since 1995. The direction of groundwater flow on the subject 
property has fluctuated from primarily west and east directions. Since the installation of groundwater 
monitoring wells in 2019, the groundwater flow has been to the northwest.  

Based on the TCEQ letter from May 3, 2018, InControl Technologies prepared a proposed supplemental 
site investigation work plan to collect supplemental data to help support the conclusion that the source of 
TCE in groundwater is not from the former Lone Star Heat Treat operations previously conducted on the 
subject property. The lack of TCE in near surface soil samples collected on the Lone Star Heat Treat 
property clearly supports the conclusion that there was no release on the subject property. The groundwater 
data collected across the subject property combined with the groundwater data collected from offsite 
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properties to the east and west, clearly indicate a source to the west of the subject property. To date, the 
highest concentration of TCE found in groundwater was collected to the west of the subject site. In addition, 
the groundwater samples collected from the property to the west also report PCE, while this compound was 
not detected in any material concentration on the subject property. Therefore, a likely source of PCE/TCE 
and their breakdown products in groundwater is the property to the west. Therefore, the soil data do not 
indicate a historical solvent release on the subject property. This conclusion combined with the groundwater 
concentration gradient indicate the most likely source of TCE in groundwater originated from an offsite 
source. At the request of the TCEQ, the subject property owner is pursuing an MSD to address the 
groundwater contamination to close out the issue on the subject property. 

Eight (8) water well records were identified within a ½-mile radius of the proposed Municipal Setting 
Designation (MSD) boundary. Three of the wells are listed as plugged and abandoned. One of the wells is 
listed as proposed for domestic use and is located approximately 0.38-miles west of the subject property. 
All other wells are listed as for industrial use. Within a 5-mile radius of the proposed MSD boundary, typical 
completion depths are greater than 100-ft bgs with the median completion depth of 670-ft bgs. 

Buffalo Bayou is located approximately 0.5-miles south and southwest of the proposed MSD boundary. 
Buffalo Bayou generally trends in an east-west fashion with a slight bend to the northwest in the vicinity of 
the subject property. Buffalo Bayou is not threatened by the groundwater plume as groundwater on the 
property flows to the northwest, and not toward Buffalo Bayou (Figure C2a, C2b, and C6). 
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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.  

 

The legal description plus a metes and bounds description for the designated property is included in this 
section. Also included is a copy of the deed for the property. The proposed Municipal Setting Designation 
(MSD) boundary encompasses 1.40± acres. 

A legal description of the boundaries of the designated property, including metes and bounds, and a copy 
of the deed for the property are included in this section. The proposed Municipal Setting Designation (MSD) 
boundary encompasses 1.40± acres. 

Figure A1 depicts the proposed MSD boundary. 
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Appendix B  

A description of the current use, and, to the extent known, the anticipated use(s), of the designated property 
and properties within 500 feet of the boundary of the designated property.  

 

The proposed MSD area is approximately 1.40± acres of land located east of downtown Houston, Harris 
County, Texas. The affected property is in a commercial and industrial land use area of Houston (Figure 
B1). Figure B1 provides a description of the surrounding land use within 500-feet of the site.  

The tract is currently undeveloped and unoccupied. The City of Houston owns property directly south of the 
subject property. The surrounding land use is described as:  

• North – bounded by Clinton Drive followed by Sunbelt Steel Distribution;   

• East – bounded by an industrial development (former Griffin Dewatering) followed by a Valero Gas 
Station; 

• South – bounded by a City of Houston wastewater treatment plant; 

• West – bounded by Hahn & Clay Metal Fabrication and metals recycling center.  
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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 exceedance zone for each contaminant of concern, to 

the extent known.  
g. Depth to groundwater for each affected zone.  

 

The following is a listing of figures included in Appendix C.  

Figure C1 – Topographic Map 
Figure C2a –Watershed Map 
Figure C2b – FEMA Flood Plain Map 
Figure C3a – TCE Concentrations in Groundwater – May 2021 
Figure C3b – Cis-1,2-DCE Concentrations in Groundwater – May 2021 
Figure C3c – Trans-1,2-DCE Concentrations in Groundwater – May 2021 
Figure C3d – Vinyl Chloride Concentrations in Groundwater – May 2021 
Figure C3e – 1,1-DCE Concentrations in Groundwater – May 2021 
Figure C3f – Combined PCLE Zone in Groundwater – May 2021 
Figure C4a – Historical Sampling Location Map 
Figure C4b – Soil Boring Location Map 
Figure C5 – Groundwater Monitoring Well Location Map 
Figure C6 – Groundwater Gradient Map – May 2021 
 
The Site is located in Houston, Texas at approximately 37-feet above mean sea level (MSL) (Figure C1). 
The Site is located within the Buffalo Bayou Watershed and is located outside the 0.2% annual chance (500 
year) floodplain (Figure C2a and C2b). 

The primary chemicals of concern (COCs) are chlorinated hydrocarbons trichloroethene (TCE), 1,1-
dichloroethane (1,1-DCE), cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-dichloroethene (trans-1,2-DCE), 
and vinyl chloride (VC) (Figures C3a through C3e). The combined groundwater PCLE zone for the Site 
can be seen on Figure C3f. 
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Figure C3a through Figure C3e depicts the groundwater PCLE zones during the most recent sampling 
event in May 2021. The combined groundwater PCLE zone for the Site from the May 2021 sampling event 
can be seen on Figure C3f. Figure C4a and C4b and Figure C5 depict the locations of the soil and 
groundwater samples, respectively. The groundwater gradient generally flows to the northwest at 0.005 ft/ft 
(Figure C6). 

Historical groundwater flow has been variable since 1995. The direction of groundwater flow on the subject 
property has fluctuated from primarily west and east directions. Since the installation of groundwater 
monitoring wells in 2019, the groundwater flow has been to the northwest. 

The first groundwater bearing unit is comprised of sand and is encountered at a depth of approximately 22-
feet below ground surface (ft bgs) during drilling. The base of the first groundwater bearing unit is 
encountered at a depth of approximately 30-ft bgs and is underlain by a stiff sandy clay. The average static 
depth to groundwater in the monitoring wells is 10- to 11-ft bgs.  
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Appendix D   

For each contaminant of concern within the designated groundwater:  

a. A description of the ingestion protective concentration level exceedance zone and the non-ingestion 
protective concentration level exceedance 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).  

 

Protective Concentration Level Exceedance (PCLE) Zone – A review of recent groundwater sampling 
data from the groundwater bearing unit indicates that the COCs that exceed the Tier 1 GWGWIng PCLs are 
trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-dichloroethene (trans-1,2-DCE), 
vinyl chloride (VC), and 1,1-dichloroethene (1,1-DCE).  

The PCLE zones are depicted on Figure C3a through Figure C3e and are discussed in more detail below. 
The area of affected groundwater was delineated horizontally in all directions and the plume is stable. The 
current overall PCLE zone is approximately 530-feet long by 168-ft wide (Figure C3f). A comparison of the 
groundwater sampling results with applicable non-ingestion PCLs (AirGWInh-V) indicates that none of the 
groundwater samples reported a COC concentration above the AirGWInh-V PCL. Therefore, based on the 
recent groundwater monitoring results, there is no non-ingestion protective concentration level exceedance 
zone within the proposed MSD boundary. 

The target COCs were only detected at depth in the transition area between the capillary fringe and the 
vadose zone. The concentration of COCs in soil decrease as one moves from the capillary fringe to surface 
of the property. Soil borings were completed on a tight grid across the property and did not identify a source 
in shallow soils. Therefore, the most probable source of the contaminants in groundwater is from an offsite 
source. 

A comparison of the groundwater sampling results with applicable non-ingestion protective concentration 
levels (AirGWInh-V) indicates that none of the groundwater samples reported any COC above a AirGWInh-V 
PCL. Therefore, based on the recent groundwater monitoring results, besides the GWGWIng exceedances, 
there are no other protective concentration level exceedance zones within the proposed MSD boundary. 

The first groundwater bearing unit is comprised of sand and is encountered at a depth of approximately 22- 
to 24-feet below ground surface (ft bgs) during drilling. The base of the first groundwater bearing unit is 
encountered at a depth of approximately 22- to 29.5-ft bgs and is underlain by a stiff sandy clay. The 
average static depth to groundwater in the monitoring wells is 10.5- to 12-ft bgs.  
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COC: Trichloroethene (TCE) 
Maximum Concentration from analytical data Historic Well: 11 mg/L (MW-2; September 2009)  

New Well: 0.9 mg/L (MW-4; April 2020)  
Ingestion-Based PCL (Residential GWGWIng) 0.005 mg/L 
Ingestion-Based PCLE Zone (approximate) Length: 526 ft 

Width: 132 ft 
Vertical Extent:22ft – 29ft below ground surface (bgs) 

Non-Ingestion-Based PCL (AirGWInh-V) 24 mg/L 
Non-Ingestion-Based PCLE Zone  NONE 

Geochemical/ Physical Properties 
Molecular Weight 131.39 
Specific Gravity 1.463 
Solubility in Water soluble 
Groundwater Migration along groundwater gradient 

 

COC: Tetrachloroethene (PCE) 
Maximum Concentration from analytical data Historic Well: 2.97 mg/L (MW-3; October 1996)  

New Well: 0.16 mg/L (MW-3; June 2019)  
Ingestion-Based PCL (Residential GWGWIng) 0.005 mg/L 
Ingestion-Based PCLE Zone (approximate) Length: 0 ft 

Width: 0 ft 
Vertical Extent: No Current Exceedance 

Non-Ingestion-Based PCL (AirGWInh-V) 500 mg/L  
Non-Ingestion-Based PCLE Zone  NONE 

Geochemical/ Physical Properties 
Molecular Weight 165.83  
Specific Gravity 1.623 
Solubility in Water Insoluble 
Groundwater Migration along groundwater gradient 

 

COC: cis-1,2-dichloroethene (cis-1,2-DCE) 
Maximum Concentration from analytical data Historic Well: 13 mg/L (MW-2; September 2009)  

New Well: 1.4 mg/L (MW-3; October 2020)  
Ingestion-Based PCL (Residential GWGWIng) 0.07 mg/L 
Ingestion-Based PCLE Zone (approximate) Length: 526 ft 

Width: 130 ft 
Vertical Extent:22ft – 29ft below ground surface (bgs) 

Non-Ingestion-Based PCL (AirGWInh-V) 1,200 mg/L  
Non-Ingestion-Based PCLE Zone  NONE 

Geochemical/ Physical Properties 
Molecular Weight 96.946 
Specific Gravity 1.26 
Solubility in Water Soluble @ 3.5 g/L @ 25°C 
Groundwater Migration along groundwater gradient 
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COC: trans-1,2-dichloroethene (trans-1,2-DCE) 
Maximum Concentration from analytical data Historic Well: 0.91 mg/L (MW-1; March 2007)  

New Well: 0.36 mg/L (MW-5; June 2019)  
Ingestion-Based PCL (Residential GWGWIng) 0.1 mg/L 
Ingestion-Based PCLE Zone (approximate) Length: 526 ft 

Width: 130 ft 
Vertical Extent:22ft – 29ft below ground surface (bgs) 

Non-Ingestion-Based PCL (AirGWInh-V) 770 mg/L  
Non-Ingestion-Based PCLE Zone  NONE 

Geochemical/ Physical Properties 
Molecular Weight 96.94 
Specific Gravity 1.28 
Solubility in Water Soluble @ 6.3 g/L @ 25°C 
Groundwater Migration along groundwater gradient 

 

COC: Vinyl Chloride (VC) 
Maximum Concentration from analytical data Historic Well: 0.48 mg/L (MW-3; March 2010)  

New Well: 0.43 mg/L (MW-3; October 2020) 
Ingestion-Based PCL (Residential GWGWIng) 0.002 mg/L 
Ingestion-Based PCLE Zone (approximate) Length: 285 ft 

Width: 148 ft 
Vertical Extent:22ft – 29ft below ground surface (bgs) 

Non-Ingestion-Based PCL (AirGWInh-V) 3.8 mg/L  
Non-Ingestion-Based PCLE Zone  NONE 

Geochemical/ Physical Properties 
Molecular Weight 62.5 
Specific Gravity 0.9106 
Solubility in Water 2763 mg/L @ 25°C 
Groundwater Migration along groundwater gradient 

 

COC: 1,1-dichloroethene (1,1-DCE) 
Maximum Concentration from analytical data Historic Well: 0.053 mg/L (MW-3; June 2009) 

New Well: 0.019 mg/L (MW-2; October 2020) 
Ingestion-Based PCL (Residential GWGWIng) 0.007 mg/L 
Ingestion-Based PCLE Zone (approximate) Length: 40 ft 

Width: 40 ft 
Vertical Extent:22ft – 29ft below ground surface (bgs) 

Non-Ingestion-Based PCL (AirGWInh-V) 1,700 mg/L  
Non-Ingestion-Based PCLE Zone  NONE 

Geochemical/ Physical Properties 
Molecular Weight 96.946 
Specific Gravity 1.3 
Solubility in Water 2500 mg/L @ 25°C 
Groundwater Migration along groundwater gradient 
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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 
exceedances.  

 

Appendix E contains tables summarizing the concentration levels for the primary chemicals of concern in 
soil and groundwater. The tables include the concentration level, the ingestion protective concentration 
limits (GWSoilIng for soil and GWGWIng for groundwater), the non-ingestion protective concentration limits for 
soil (TotSoilComb and AirSoilInh-V) and groundwater (AirGWInh-V), the critical protective concentration limits 
assuming no MSD is in place (GWSoilIng for soil and GWGWIng for groundwater), and the critical PCLs 
assuming that an MSD is in place (TotSoilComb for soil and AirGWInh-V for groundwater). The following is a list 
of the tables in Appendix E. 

Table E1 Volatile Organic Compounds (VOCs) in Soil 

Table E2 Total Petroleum Hydrocarbons (TPH) in Soil 

Table E3 Polynuclear Aromatic Hydrocarbons (PAH) in Soil 

Table E4 Volatile Organic Compounds (VOCs) in Groundwater 

 



Table E1
Summary of Volatile Organic Compounds in Soil

Lone Star Heat Treating
5212 Clinton Drive, Houston, Texas 77020

SWR No. 30290

Sample ID Depth Date TC
E

PC
E

ci
s-

1,
2-

DC
E

tr
an

s-
1,

2-
DC

E

Vi
ny

l c
hl

or
id

e

1,
1-

DC
E

(ft) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Residential 18 710 140 590 3.7 2300

Residential 0.034 0.05 0.25 0.49 0.022 0.05

Residential 31 940 920 920 43 5200
N-1 1-2 1994 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

13-15 1994 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
E-1 1-2 1994 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

13-15 1994 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
S-1 1-2 1994 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

13-15 1994 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
W-1 1-2 1994 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
C-1 1-2 1994 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

ICT-1 0-2 12/18/2018 <0.0013 <0.00089 <0.00093 <0.001 <0.0026 <0.0013
8-10 12/18/2018 0.0074 <0.00096 0.0151 0.0059 <0.0029 <0.0014

10-12 12/18/2018 0.0145 <0.00098 0.0655 0.0201 0.0038 0.0015 J
ICT-2 0-2 12/18/2018 0.0027 J <0.00099 0.0017 J <0.0011 <0.0029 <0.0014

8-10 12/18/2018 0.0022 J <0.0011 0.0091 0.015 0.0034 J <0.0016
14-16 12/18/2018 <0.0014 <0.00093 0.0523 0.0691 0.0082 0.0029 J

ICT-3 3-4 12/18/2018 <0.0015 <0.001 0.0018 J 0.0027 J <0.003 <0.0015
8-10 12/18/2018 <0.0016 <0.0011 0.0158 0.0102 <0.0031 <0.0015

14-16 12/18/2018 0.0372 <0.00099 0.164 0.0808 0.0056 <0.0015
ICT-4 3-4 12/18/2018 <0.0017 <0.0011 <0.0011 <0.0013 <0.0032 <0.0016

8-10 12/18/2018 0.0091 <0.0011 0.0489 0.0452 0.013 <0.0016
14-15 12/18/2018 0.035 <0.001 0.371 0.128 0.0376 0.0023 J

ICT-5 2-4 12/18/2018 <0.0016 <0.0011 <0.0011 <0.0013 <0.0032 <0.0016
8-10 12/18/2018 <0.0015 <0.00095 <0.001 <0.0011 <0.0028 <0.0014

10-12 12/18/2018 <0.0015 <0.001 0.004 0.0036 <0.003 <0.0015
ICT-6 3-4 12/18/2018 <0.0017 <0.0011 <0.0012 <0.0013 <0.0033 <0.0016

8-10 12/18/2018 0.0049 <0.0011 0.0312 0.0109 <0.0034 <0.0017
14-15 12/18/2018 0.0615 <0.001 0.187 J 0.104 0.0115 <0.0015

ICT-7 3-4 12/18/2018 <0.0014 <0.00094 0.0015 J <0.0011 <0.0028 <0.0014
8-10 12/18/2018 0.0019 J <0.001 0.013 0.0064 <0.003 <0.0015

14-16 12/18/2018 0.0565 <0.0011 0.129 0.0744 0.0043 <0.0016
ICT-8 2-4 12/18/2018 <0.0018 <0.0012 <0.0012 0.0036 J <0.0034 <0.0017

8-10 12/18/2018 0.0419 <0.001 0.0634 0.0231 0.0056 <0.0015
14-16 12/18/2018 0.105 <0.001 0.45 0.133 0.0092 0.0016 J

TotSoilComb
GWSoilIng
AirSoilIn-V
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Table E1
Summary of Volatile Organic Compounds in Soil

Lone Star Heat Treating
5212 Clinton Drive, Houston, Texas 77020

SWR No. 30290

Sample ID Depth Date TC
E

PC
E

ci
s-

1,
2-

DC
E

tr
an

s-
1,

2-
DC

E

Vi
ny

l c
hl

or
id

e

1,
1-

DC
E

(ft) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Residential 18 710 140 590 3.7 2300

Residential 0.034 0.05 0.25 0.49 0.022 0.05

Residential 31 940 920 920 43 5200

TotSoilComb
GWSoilIng
AirSoilIn-V

ICT-9 3-4 12/18/2018 <0.0017 <0.0011 <0.0012 <0.0013 <0.0033 <0.0017
8-10 12/18/2018 <0.0016 <0.001 <0.0011 <0.0012 <0.003 <0.0015

14-15 12/18/2018 0.0018 J <0.00098 0.0023 J <0.0011 <0.0029 <0.0014
ICT-10 3-4 12/18/2018 <0.0019 <0.0012 0.0446 <0.0014 0.0712 <0.0018

8-10 12/18/2018 0.772 <0.069 0.84 <0.08 0.277 <0.1
14-15 12/18/2018 0.47 <0.0012 0.47 0.143 0.363 0.0087

ICT-11 3-4 12/18/2018 <0.0019 <0.0012 <0.0013 <0.0014 <0.0036 <0.0018
8-10 12/18/2018 0.0072 <0.0011 0.0258 0.0056 <0.0033 <0.0016

14-15 12/18/2018 0.0155 <0.0012 0.0444 0.0199 <0.0035 <0.0017
ICT-12 3-4 12/18/2018 <0.0018 <0.0012 <0.0013 <0.0014 <0.0036 <0.0018

8-10 12/18/2018 <0.0015 <0.00099 0.0027 J <0.0012 <0.0029 <0.0015
10-12 12/18/2018 <0.0016 <0.001 0.0018 J <0.0012 <0.0031 <0.0015

ICT-13 3-4 5/23/2019 <0.0006 <0.0007 <0.0008 <0.0005 <0.0008 <0.0005
5-6 5/23/2019 <0.00056 <0.00065 <0.00075 <0.00047 <0.00075 <0.00047

8-10 5/23/2019 <0.00054 <0.00063 <0.00071 <0.00045 <0.00071 <0.00045
ICT-14 2-3 5/23/2019 <0.0005 <0.00059 <0.00067 <0.00042 <0.00067 <0.00042

5-6 5/23/2019 0.0062 <0.00062 0.025 0.0022 J 0.012 <0.00044
8-10 5/23/2019 <0.00054 <0.00063 <0.00072 <0.00045 <0.00072 <0.00045

ICT-15 1-2 5/23/2019 <0.00063 <0.00074 <0.00084 <0.00053 <0.00084 <0.00053
5-6 5/23/2019 <0.00071 <0.00083 <0.00095 <0.00059 <0.00095 <0.00059

8-10 5/23/2019 <0.00051 <0.0006 <0.00068 <0.00043 <0.00068 <0.00043
ICT-16 3-4 5/23/2019 <0.00056 <0.00065 <0.00074 <0.00046 <0.00074 <0.00046

5-6 5/23/2019 <0.00054 <0.00063 <0.00072 <0.00045 <0.00072 <0.00045
8-10 5/23/2019 <0.00053 <0.00062 <0.00071 <0.00044 <0.00071 <0.00044

ICT-17 2-3 5/23/2019 0.0017 J 0.0017 J 0.0029 J <0.00043 <0.00069 <0.00043
5-6 5/23/2019 <0.00056 <0.00065 <0.00075 <0.00047 0.012 <0.00047

8-10 5/23/2019 4.8 6.3 7.4 0.059 3.3 0.012
ICT-18 2-3 5/23/2019 0.07 0.032 0.14 0.0021 J 0.072 <0.00045

5-6 5/23/2019 0.0031 J <0.00066 0.02 0.0085 0.023 <0.00047
8-10 5/23/2019 0.055 0.007 0.33 0.028 0.45 <0.00041

ICT-19 2-3 5/23/2019 <0.00053 <0.00062 <0.00071 <0.00044 <0.00071 <0.00044
5-6 5/23/2019 1.1 <0.00061 1.2 0.38 1.2 <0.00044

8-10 5/23/2019 0.96 0.009 1.3 0.16 0.97 <0.00045
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Table E1
Summary of Volatile Organic Compounds in Soil

Lone Star Heat Treating
5212 Clinton Drive, Houston, Texas 77020

SWR No. 30290

Sample ID Depth Date TC
E

PC
E

ci
s-

1,
2-

DC
E

tr
an

s-
1,

2-
DC

E

Vi
ny

l c
hl

or
id

e

1,
1-

DC
E

(ft) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Residential 18 710 140 590 3.7 2300

Residential 0.034 0.05 0.25 0.49 0.022 0.05

Residential 31 940 920 920 43 5200

TotSoilComb
GWSoilIng
AirSoilIn-V

ICT-20 3-4 5/23/2019 0.015 <0.00068 0.019 0.0068 0.033 <0.00048
5-6 5/23/2019 0.0098 <0.00065 0.0074 0.0042 J 0.013 <0.00046

8-10 5/23/2019 0.066 0.0012 J 0.035 0.016 0.013 <0.00041
ICT-21 2-3 5/23/2019 <0.00057 <0.00067 <0.00076 <0.00048 <0.00076 <0.00048

5-6 5/23/2019 <0.0006 <0.0007 <0.0008 <0.0005 <0.0008 <0.0005
8-10 5/23/2019 <0.00051 <0.00059 <0.00068 <0.00042 <0.00068 <0.00042

ICT-22 3-4 5/23/2019 <0.00054 <0.00063 <0.00072 <0.00045 <0.00072 <0.00045
5-6 5/23/2019 <0.00054 <0.00064 <0.00073 <0.00045 <0.00073 <0.00045

8-10 5/23/2019 <0.0005 <0.00058 <0.00067 <0.00042 <0.00067 <0.00042
ICT-23 3-4 5/23/2019 <0.00052 <0.00061 <0.0007 <0.00043 <0.0007 <0.00043

5-6 5/23/2019 <0.00054 <0.00063 <0.00072 <0.00045 <0.00072 <0.00045
8-10 5/23/2019 <0.00052 <0.0006 <0.00069 <0.00043 <0.00069 <0.00043

ICT-24 2-3 5/23/2019 <0.00059 <0.00068 <0.00078 <0.00049 <0.00078 <0.00049
4-5 5/23/2019 <0.00055 <0.00065 <0.00074 <0.00046 <0.00074 <0.00046

8-10 5/23/2019 0.0014 J <0.00068 0.0032 J <0.00049 <0.00078 <0.00049
ICT-25 3-4 5/23/2019 <0.00054 <0.00063 <0.00072 <0.00045 0.0075 <0.00045

5-6 5/23/2019 <0.00056 <0.00065 <0.00075 0.0021 J 0.02 <0.00047
8-10 5/23/2019 0.48 0.0045 J 0.14 0.12 0.17 0.0027 J

ICT-26 3-4 5/23/2019 <0.00058 <0.00068 <0.00077 <0.00048 <0.00077 <0.00048
5-6 5/23/2019 <0.00055 <0.00065 <0.00074 <0.00046 <0.00074 <0.00046

8-10 5/23/2019 <0.00052 <0.00061 <0.0007 <0.00044 <0.0007 <0.00044
ICT-27 3-4 5/23/2019 <0.00063 <0.00074 <0.00084 <0.00053 <0.00084 <0.00053

5-6 5/23/2019 <0.00059 <0.00069 <0.00079 <0.00049 <0.00079 <0.00049
8-10 5/23/2019 <0.00057 <0.00066 <0.00076 <0.00047 <0.00076 <0.00047

ICT-28 3-4 5/23/2019 <0.00057 <0.00067 <0.00076 <0.00048 <0.00076 <0.00048
5-6 5/23/2019 <0.00056 <0.00066 <0.00075 <0.00047 <0.00075 <0.00047

8-10 5/23/2019 <0.00052 <0.00061 <0.00069 <0.00043 <0.00069 <0.00043
ICT-29 2-4 6/26/2019 <0.00054 <0.00062 <0.00071 <0.00045 <0.00071 <0.00045

4-6 6/26/2019 <0.00055 <0.00064 0.0059 0.0029 J <0.00073 <0.00046
8-10 6/26/2019 0.0027 J <0.00064 0.0077 0.0044 J <0.00073 <0.00045

14-15 6/26/2019 <0.00059 <0.00068 <0.00078 <0.00049 <0.00078 <0.00049
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Table E1
Summary of Volatile Organic Compounds in Soil

Lone Star Heat Treating
5212 Clinton Drive, Houston, Texas 77020

SWR No. 30290

Sample ID Depth Date TC
E

PC
E

ci
s-

1,
2-

DC
E

tr
an

s-
1,

2-
DC

E

Vi
ny

l c
hl

or
id

e

1,
1-

DC
E

(ft) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Residential 18 710 140 590 3.7 2300

Residential 0.034 0.05 0.25 0.49 0.022 0.05

Residential 31 940 920 920 43 5200

TotSoilComb
GWSoilIng
AirSoilIn-V

ICT-30 0-4 6/26/2019 <0.0006 <0.0007 <0.0008 <0.0005 <0.0008 <0.0005
4-6 6/26/2019 <0.00059 <0.00069 <0.00079 <0.0005 <0.00079 <0.0005

8-10 6/26/2019 <0.00053 <0.00062 <0.00071 <0.00044 <0.00071 <0.00044
14-15 6/26/2019 <0.00058 <0.00068 <0.00077 <0.00048 <0.00077 <0.00048

ICT-31 2-4 6/26/2019 <0.00056 <0.00065 <0.00075 <0.00047 <0.00075 <0.00047
4-6 6/26/2019 <0.00055 <0.00064 <0.00074 <0.00046 <0.00074 <0.00046

8-10 6/26/2019 <0.00061 <0.00072 <0.00082 <0.00051 <0.00082 <0.00051
14-15 6/26/2019 <0.0006 <0.0007 <0.00079 <0.0005 <0.00079 <0.0005

ICT-32 14-15 6/26/2019 3 0.6 100 0.27 5.3 0.046
MW-1 1-2 7/20/1995 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

16.5-17.5 7/20/1995 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
29-30 7/20/1995 <0.005 0.008 <0.005 <0.005 <0.005 <0.005

3-5 5/30/2019 <0.00058 <0.00068 <0.00078 <0.00049 <0.00078 <0.00049
8-10 5/30/2019 <0.0006 <0.0007 <0.0008 <0.0005 <0.0008 <0.0005

MW-2 1-2 7/20/1995 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
16.5-17.5 7/20/1995 <0.005 0.024 <0.005 <0.005 <0.005 <0.005

30-31 7/20/1995 <0.005 0.009 <0.005 <0.005 <0.005 <0.005
MW-3 1-2 7/21/1995 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

22.5-23.5 7/21/1995 <0.600 0.9 <0.600 <0.600 <0.600 <0.600
33.5-34.5 7/21/1995 <0.600 0.6 <0.600 <0.600 <0.600 <0.600

SB-1 2.5-3.5 3/14/2011 <0.00074 <0.00062 <0.00074 <0.00062 <0.0012 <0.00099
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Table E2
Summary of Total Petroleum Hydrocarbons  in Soil

Lone Star Heat Treating
5212 Clinton Drive, Houston, Texas 77020

SWR No. 30290

Sample ID Depth Date C6
 to

 C
12

>C
12

 to
 C

28

>C
28

 to
 C

35

C6
 to

 C
35

 (T
ot

al
)

(ft) mg/kg mg/kg mg/kg mg/kg

Residential 1600 2300 2300

Residential 65 200 200

Residential 3100 15000 15000
ICT-2 0-2 5/30/2019 <8 290 52 J 342
ICT-3 0-2 5/30/2019 <37 3400 650 4050
HA-1 1-2 6/26/2019 <7.4 50 14 J 64

TotSoilComb
GWSoilIng
AirSoilIn-V
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Table E3
Summary of PAH in Soil
Lone Star Heat Treating

5212 Clinton Drive, Houston, Texas 77020
SWR No. 30290

Sample ID Depth Date N
ap

ht
ha

le
ne

Ac
en

ap
ht

he
ne

Ac
en

ap
ht

hy
le

ne

An
th

ra
ce

ne

Be
nz

(a
)a

nt
hr

ac
en

e

Be
nz

o(
a)

py
re

ne
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nz

o(
b)

flu
or

an
th

en
e

Be
nz

o(
g,

h,
i)p

er
yl

en
e

(ft) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Residential 220 3000 3800 18000 41 4.1 42 1800

Residential 31 240 410 6900 130 7.6 440 46000

Residential 270 5500 64 9000
HA-1 1-2 6/26/2019 <0.00068 <0.00057 <0.0011 <0.00057 0.0027 J 0.0026 J 0.0054 0.0024 J

Sample ID Depth Date Be
nz

o(
k)

flu
or

an
th

en
e

Ch
ry

se
ne

D
ib

en
z(

a,
h)

an
th

ra
ce

ne

Fl
uo

ra
nt

he
ne

Fl
uo

re
ne

In
de

no
(1

,2
,3

-c
d)

py
re

ne

Ph
en

an
th

re
ne

Py
re

ne

(ft) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Residential 420 4100 4 2300 2300 42 1700 1700

Residential 4500 11000 15 1900 300 1300 420 1100

Residential 220000 870000 2900 37000
HA-1 1-2 6/26/2019 0.0026 J 0.0043 <0.0018 0.006 <0.0012 <0.00091 <0.0017 0.017

Notes: <: Analyte was not detected at or above the reported sample detection limit
J: Analyte was detected at the concentration less than the method detection limit

AirSoilIn-V

TotSoilComb
GWSoilIng
AirSoilIn-V

TotSoilComb
GWSoilIng
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Table E4
Summary of Volatile Organic Compounds in Groundwater

Lone Star Heat Treating
5212 Clinton Drive, Houston, Texas 77020

SWR No. 30290

Sample ID Date TC
E

PC
E

ci
s-

1,
2-

DC
E

tr
an

s-
1,

2-
DC

E

Vi
ny

l c
hl

or
id

e

1,
1-

DC
E

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

Residential 0.005 0.005 0.07 0.1 0.002 0.007
Residential 24 500 1200 770 3.8 1700

MW-1 7/26/1995 0.158 <0.025 - 0.026 <0.025 <0.025
9/2/1996 1.18 <0.05 0.43 0.47 <0.05 <0.05

8/16/2001 1.88 0.033 0.531 0.604 0.004 0.008
4/28/2006 1.4 0.028 0.23 0.47 <0.0006 0.0081
3/8/2007 1.22 0.00766 0.353 0.91 0.00208 0.00653

6/16/2009 1.5 0.046 0.16 0.42 <0.0005 0.0024 J
9/17/2009 1.5 0.064 0.21 0.36 <0.0005 0.0065
12/3/2009 1.4 0.06 0.16 0.23 0.00092 J 0.0048 J
3/4/2010 1.1 0.026 0.18 0.31 0.00079 J 0.0049 J
6/3/2019 0.16 0.0024 J 0.093 0.16 <0.0004 0.0022 J
4/2/2020 0.014 <0.0006 0.15 0.3 <0.0004 0.0029 J

10/22/2020 0.0037 J <0.0006 0.058 0.16 0.00091 J 0.0015 J
2/8/2021 0.0037 J <0.0006 0.061 0.18 <0.0004 0.0024 J
5/3/2021 0.0067 <0.0006 0.075 0.19 0.00089 J 0.0015 J

MW-2 7/26/1995 0.527 <0.025 - 0.177 0.036 <0.025
9/2/1996 0.434 <0.025 0.598 0.246 0.033 <0.25

8/16/2001 0.695 <0.005 0.867 0.445 0.045 0.007
4/28/2006 9.6 0.00038 J 6.6 0.43 0.22 0.019
3/8/2007 10.3 0.00301 7.12 0.533 0.371 0.0161

6/16/2009 9.5 0.0082 J 7.4 0.67 0.3 <0.005
9/17/2009 11 <0.006 13 0.76 0.32 0.026 J
12/3/2009 10 <0.006 11 0.64 0.4 0.02 J
3/4/2010 9.8 0.003 10 0.65 0.36 0.022 J
6/3/2019 0.46 0.0013 J 0.63 0.22 0.0097 0.017
4/2/2020 0.3 <0.0006 0.63 0.24 0.0072 0.018

10/22/2020 0.3 <0.0006 0.61 0.23 0.0057 0.019
2/8/2021 0.31 <0.0006 0.54 0.18 0.0032 0.014
5/3/2021 0.35 <0.0006 0.62 0.25 0.0045 0.015
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Table E4
Summary of Volatile Organic Compounds in Groundwater

Lone Star Heat Treating
5212 Clinton Drive, Houston, Texas 77020

SWR No. 30290

Sample ID Date TC
E

PC
E

ci
s-
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E
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E
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E

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

Residential 0.005 0.005 0.07 0.1 0.002 0.007
Residential 24 500 1200 770 3.8 1700

MW-3 7/26/1995 5.7 1.7 - <0.5 <0.5 <0.5
9/2/1996 9.9 2.81 5.18 0.1 0.25 <0.1

10/3/1996 9.2 2.97 4.38 0.11 0.24 <0.1
8/16/2001 10.3 1.67 2.8 0.193 0.288 0.022
4/28/2006 2.1 0.074 2 0.14 0.11 0.016
5/22/2007 5.19 0.232 2.67 0.248 0.149 0.0241
6/16/2009 7 0.54 3.9 0.66 0.46 0.053
9/17/2009 4.6 0.33 4.6 0.53 0.36 0.052
12/3/2009 4.3 0.25 4.3 0.55 0.5 0.032 J
3/4/2010 5.8 0.33 3.6 0.56 0.48 0.038 J
6/3/2019 0.83 0.16 0.67 0.23 0.1 0.0062
6/9/2020 0.16 0.11 0.2 0.08 0.012 0.0018 J

10/22/2020 0.021 0.00079 J 1.4 0.28 0.43 0.005 J
2/8/2021 0.0013 J <0.0006 0.37 0.16 0.27 0.0027 J
5/3/2021 0.014 <0.0006 0.64 0.21 0.22 0.0029 J

MW-4 6/3/2019 0.48 0.0039 J 0.16 0.15 0.0041 0.0023 J
4/2/2020 0.9 0.0025 J 0.28 0.18 0.004 0.0034 J

10/22/2020 0.82 0.003 J 0.28 0.19 0.0052 0.0049 J
2/8/2021 0.87 0.0027 J 0.31 0.17 0.0056 0.0053
5/5/2021 0.03 <0.0006 0.011 0.0059 <0.0004 <0.0005

MW-5 6/3/2019 0.69 0.0013 J 0.94 0.36 0.012 0.0062
4/2/2020 0.14 <0.0006 1.2 0.34 0.0082 0.0054

10/22/2020 0.23 <0.0006 0.97 0.22 0.0077 0.0048 J
2/8/2021 0.1 <0.003 1.1 0.26 0.0085 J 0.0059 J
5/3/2021 0.1 <0.003 1.1 0.27 0.0063 J 0.0042 J

2 of 3 InControl Technologies



Table E4
Summary of Volatile Organic Compounds in Groundwater

Lone Star Heat Treating
5212 Clinton Drive, Houston, Texas 77020

SWR No. 30290

Sample ID Date TC
E
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E
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ny

l c
hl
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DC
E

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

Residential 0.005 0.005 0.07 0.1 0.002 0.007
Residential 24 500 1200 770 3.8 1700

MW-13 3/8/2007 0.415 0.0272 0.0393 0.021 <0.00034 0.00218
GW-1 3/8/2007 0.154 0.00212 0.468 1.11 0.00414 0.00654
GW-2 3/8/2007 2.49 0.00697 1.09 0.548 0.177 0.0113
GW-3 3/8/2007 0.358 0.0148 0.0311 0.0058 0.00288 0.00131
GW-4 3/8/2007 1.23 0.0282 0.464 0.0318 0.0193 0.00611
GW-5 3/8/2007 0.0834 0.0222 0.0169 0.00095 J 0.00014 J 0.00066 J

TMW-1 4/28/2006 4.3 0.3 1.9 0.18 0.17 0.026
TMW-2 4/28/2006 11 0.16 5.6 0.28 0.88 0.03
TMW-3 4/28/2006 0.36 <0.0005 1 0.91 0.012 0.0099

Notes: Exceeds GWGWIng

3 of 3 InControl Technologies
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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 the 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 limited historical off-site data, as well as groundwater data collected on-site, the groundwater 
plume most likely extends onto the upgradient property owned by Griffin Dewatering and property owned 
by the City of Houston. The plume also extends in the downgradient direction, off-site onto the property 
owned by Hahn & Clay. 

The soil and groundwater were historically shared with property owners to the east and west of the subject 
property. The property owner to the north contacted Lone Star as part of their site assessment activities. 
This information was shared with each property owner. The City of Houston owns the land to the south. No 
communication has occurred with the City of Houston. 
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Appendix G  
A statement as to whether the source of the plume has been removed, the plume of contamination is stable 
(i.e. no change) or contracting, and the plume is delineated, with the basis for that statement. Please 
include historical sampling data.  
 

Shallow groundwater was affected by chlorinated hydrocarbons (CHCs) including trichloroethene, cis-1,2-
dichloroethene, trans-1,2-dichloroethene, 1,1-dichloroethene, and vinyl chloride. The initial investigation 
was performed in response to the removal of several underground tanks associated with the former metal 
heat treating plant. Underground storage tanks containing quench oils from the metal heat treating 
operations were excavated and removed from the property in 1994. Following the removal of the 
underground storage tanks, a release determination investigation (RDI) was completed. Elevated 
concentrations of Total Petroleum Hydrocarbons (TPH) were detected in soil samples collected from the 
limits of the excavation (Figure C4a) The TCEQ issued LPST No.108524 to the site. During the removal of 
the oil filled tanks, petroleum hydrocarbon contamination was found beneath the quench tanks. This led to 
the excavation of a significant volume of soil which was disposed of offsite. The results of the excavation 
side wall samples are summarized in Tables E1 and E2. 

A subsequent groundwater investigation was performed to assess potential impacts to groundwater from 
the former underground tanks. The investigation included the collection of soil and groundwater samples 
from three groundwater monitoring wells (MW-1, MW-2 and MW-3, Figure C4aThe samples were analyzed 
for volatile organic hydrocarbons (VOCs) and TPH. TPH was not identified in groundwater; however, this 
investigation led to the discovery of Chlorinated Hydrocarbons (CHCs) in groundwater (Table E4). No 
onsite sources or historical releases of CHCs were identified. Based on the concentration and distribution 
of CHCs reported in groundwater samples collected from the temporary and permanent monitoring wells at 
the affected property, it was concluded that the CHCs originated from a potential offsite source located to 
the west of the site. It should be noted that CHCs were not identified in sidewall soil samples collected 
during the quench bath tank removal. Extremely low levels of CHC were identified in soil samples collected 
at depth. It was then determined that these soil samples were likely influenced by impacted groundwater. 
Given the levels of CHCs found in groundwater, elevated levels of CHCs would be expected in the actual 
sidewall samples, if the site were a contributing source, but that was not the case. 

At the request of the Texas Commission on Environmental Quality (TCEQ), Lone Star collected and 
analyzed groundwater samples from the uppermost groundwater bearing unit (GWBU) at both the subject 
property and the adjacent offsite property to the west (Table E4). Three temporary groundwater monitoring 
wells (TMW-1, TMW-2, and TMW-3) were advanced on the adjacent property (Figure C4a). The purpose 
of the investigation was to evaluate a potential offsite source of CHCs found in groundwater. The analytical 
results obtained from groundwater samples collected during this investigation identified increasing 
concentrations of COCs in groundwater off-site to the west. To date, this has been the highest reported 
concentration of CHCs found in groundwater at or near the subject site. 

An investigation was also conducted on the neighboring property to the east, Griffin Dewatering. Several 
temporary groundwater monitoring wells were installed on the adjacent property (Figure C4a). The results 
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of a soil and groundwater investigation performed on the adjacent property to the east also identified the 
presence of CHCs in groundwater (Table E4). The concentration continues from west to east with the 
highest overall concentration on the property to the west.  

Additionally, CHCs and petroleum hydrocarbons were documented in groundwater on the 5311 Clinton 
Drive property to the north of the subject site (Former Earl M Jorgensen Facility) which is in the TCEQ 
Voluntary Cleanup Program (VCP). The subject property lies among a group of sites which have CHC 
plumes present within the upper-most groundwater bearing unit. The presence of CHCs in groundwater on 
the subject property is expected given the proximity of the property to these other sites. 

Historically, the TCEQ requested Lone Star conduct quarterly groundwater monitoring of three on-site 
monitor wells (Figure C4a) for site related COCs identified in the Affected Property Assessment Report 
(APAR) and to submit annual groundwater monitoring reports. An Annual Groundwater Monitoring and 
Sampling Report dated July 2010 was submitted to the TCEQ documenting the results from the quarterly 
groundwater monitoring. Data obtained from the groundwater monitoring wells indicated that COC 
concentrations in groundwater were generally stable or declining. Based on the stable-to-declining trend in 
COC concentrations reported in groundwater, combined with the fact that the neighboring sites to the west, 
east and north are possibly the sources, Lone Star requested permission to cease groundwater monitoring 
and sampling activities on the site. 

Historical documents from another site have insinuated that there was a historical release on the Lone Star 
property. InControl Technologies has done independent research and were not able to identify any such 
documents. The lack of TCE in subsurface soil samples collected on the Lone Star property supports the 
conclusion that there was no release on the subject property. The groundwater data collected across the 
subject property combined with the groundwater data collected from offsite properties to the east and west, 
clearly indicate a source to the west of the subject property. To date, the highest concentration of TCE 
found in groundwater was collected to the west of the subject site. Furthermore, the concentration gradient 
trends from west to east along the expected groundwater gradient in the area. In addition, the groundwater 
samples collected from the property to the west also report PCE, while this compound was not detected in 
any material concentration on the subject property. Therefore, a likely source of PCE/TCE and their 
breakdown products in groundwater is the property to the west. 

The lateral extent of groundwater impact in the shallow groundwater bearing unit is not delineated in all 
directions. The plume to the north extends onto a site where an MSD exists. The plume was delineated to 
the south and east. The plume has not been delineated to the west on the suspected source property. 
Concentrations of chemicals of concern are stable to decreasing in monitoring wells installed in the first 
groundwater bearing unit. Information made available to InControl Technologies from the adjacent 
upgradient property indicated the VOC source is mostly likely on the adjacent property to the west and 
migrating downgradient on to the subject property. Any potential on-site source area has been evaluated 
and no onsite source was identified. There are no active users of chlorinated hydrocarbons on the subject 
property eliminating a potential continuing source area.  

In summary, the groundwater data collected to date indicates that the area of affected groundwater is stable 
and was the result of historic releases associated with operations on the adjacent property.  
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Mann-Kendall Test for Statistical Trend 

InControl Technologies conducted a statistical trend analysis to determine if chemicals of concern were 
increasing, decreasing, or remaining stable over time. The primary chemicals of concern include 
tetrachloroethene, trichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, 1,1-dichloroethene, 
and vinyl chloride. InControl Technologies used the Mann-Kendall Statistical Test for Trends to conduct the 
trend analysis. The statistical analysis was conducted using QualStat 6.0, a commercially available software 
package.  

The purpose of the Mann-Kendall test is to statistically assess if there is a monotonic upward or downward 
trend of the variable of interest over time. A monotonic upward (downward) trend means that the variable 
consistently increases (decreases) through time, but the trend may or may not be linear. The Mann-Kendall 
test is used in place of a parametric linear regression analysis since the criteria for this test are generally 
violated with temporal environmental data. The regression analysis requires that the residuals from the 
fitted regression line be normally distributed; an assumption not required by the Mann-Kendall test since 
the Mann-Kendall test is a non-parametric or distribution-free statistical test. 

Assumptions 

The following assumptions underlie the Mann-Kendall test: 

• When no trend is present, the measurements (observations or data) obtained over time are 
independent and identically distributed. The assumption of independence means that the 
observations are not serially correlated over time. 

• The observations obtained over time are representative of the true conditions at the various 
sampling times. 

• The sample collection, handling, and measurement methods provide unbiased and representative 
observations of the underlying populations over time. 

There is no requirement that the measurements be normally distributed or that the trend, if present, is linear. 
The Mann-Kendall test can be computed if there are missing values and values below the sample detection 
limit. The assumption of independence requires that the time between samples be sufficiently large so that 
there is no correlation between measurements collected at different times. 

Calculations 

The Mann-Kendall Statistical test tests whether to reject the null hypothesis (Ho) and accept the alternative 
hypothesis (Ha), where: 

• Ho: No monotonic trend 
• Ha: Monotonic trend is present 

The Mann-Kendall test is conducted as follows: 

1. List the data in the order in which they were collected over time, x1, x2, … , xn, which denote the 
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measurements obtained at times 1, 2, … , n, respectively. 

2. Determine the sign of all n(n-1)/2 possible differences xj - xk, where j>k. These differences are x2 - 
x1, x3 - x1, … , xn - x1, x3 - x2, x4 - x2, … , xn - x2, … , xn - xn-2, xn - xn-1. 

3. Let sgn (xj - xk,) be the indicator function that takes on the value s 1, 0, or -1 according to the sign 
of xj-xk, that is: 

Error! Bookmark not defined.
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4. Compute the statistic S = ∑ ∑ sgn (𝑥𝑥𝑗𝑗-x𝑘𝑘)𝑛𝑛
𝑗𝑗=𝑘𝑘+1

𝑛𝑛−1
𝑘𝑘=1 which is the number of positive differences minus 

the number of negative differences. If S is a positive number, observations obtained later in time 
tend to be larger than observations made earlier. If S is a negative number, then observations made 
later in time tend to be smaller than observations made earlier. 

5. Compute the variance of S as follows: 

𝑉𝑉𝑉𝑉𝑉𝑉(𝑆𝑆) =
1

18
�𝑛𝑛(𝑛𝑛 − 1)(2𝑛𝑛 + 5) −�𝑡𝑡𝑝𝑝(𝑡𝑡𝑝𝑝 − 1)((2𝑡𝑡𝑝𝑝 + 5)
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Where g is the number of tied groups and tp is the number of observations in the pth group. When 
there are ties in the data due to equal values or non-detects, Var(S) is adjusted by the tie correction 
method described in Helsel (2005, p. 191) and included in the formula above. 

6. Compute the Mann-Kendall test statistic, ZMK, as follows: 
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A positive (negative) value of ZMK indicates that the data tend to increase (decrease) with time. To determine 
if a trend exists at the Type I error rate α, where 0 < α< 0.5. (Note that α is the tolerable probability that the 
Mann Kendall test will falsely reject the null hypothesis.), then the Ho is rejected, and the Ha is accepted if 
ZMK>Z1-α, where Z1-α is the 100(1-α) percentile of the standard normal distribution. Following standard TRRP 
Guidance, InControl Technologies used an α of 0.05. If the calculated probability (p) is less than 0.05, the 
Ho hypothesis (no monotonic trend) is rejected in favor of the Ha hypothesis (a monotonic trend exists in 
the data. The following sections discuss the results of the Mann-Kendall Statistical Analysis on a well-by-
well basis. 
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Results from Statistical Trend Analysis 

A Statistical Trend Analysis was conducted for each well reporting a chemical of concern above the Tier 1 
Residential Protective Concentration Level. Only chemicals with historically detected concentrations 
exceeding the target PCL within a given well are discussed. Compounds that are below the Tier 1 
Residential PCL are not discussed.  
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Well ID: MW-1 

Several compounds exceeded the Tier 1 Residential PCL for groundwater ingestion during the monitoring 
history for MW-1. The following table shows the results for the Mann-Kendall Statistical Test for Trends for 
all groundwater monitoring data since the well was first installed and after the reinstallation in 2019. 

 
 

 

The concentrations of trichloroethene, trichloroethene, cis-1,2-DCE, trans-1,2-DCE, VC, and 1,1-DCE all 
indicate a decreasing trend in concentrations. Tetrachloroethene, vinyl chloride, and 1,1-DCE were 
reported at concentrations below the Residential GWGWIng PCL during the most recent sampling event in 
May 2021. 
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Well ID: MW-2 

Several compounds exceeded the Tier 1 Residential PCL for groundwater ingestion during the monitoring 
history for MW-2. The following table shows the results for the Mann-Kendall Statistical Test for Trends for 
all groundwater monitoring data since the well was first installed. 

 
 

 

The concentration of tetrachloroethene indicates a decreasing trend while the concentrations of 
trichloroethene, cis-1,2-DCE, trans-1,2-DCE, VC, and 1,1-DCE indicate a stable trend. Tetrachloroethene 
was reported at a concentration below the Residential GWGWIng PCL during the most recent sampling event 
in May 2021. 
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Well ID: MW-3 

Several compounds exceeded the Tier 1 Residential PCL for groundwater ingestion during the monitoring 
history for MW-3. The following table shows the results for the Mann-Kendall Statistical Test for Trends for 
all groundwater monitoring data since the well was first installed. 

 
 

 

The concentrations of tetrachloroethene, trichloroethene, cis-1,2-DCE, and 1,1-DCE indicate a decreasing 
trend while the concentrations of trans-1,2-DCE and VC indicate a stable trend. Tetrachloroethene and 1,1-
DCE were reported at concentrations below the Residential GWGWIng PCL during the most recent sampling 
event in May 2021. 

  



City of Houston Municipal Setting Designation Application  May 18, 2021 
Former Lone Star Heat Treating, 5212 Clinton Dr., Houston, TX  Page 10 

       InControl Technologies 

Well ID: MW-4 

Several compounds exceeded the Tier 1 Residential PCL for groundwater ingestion during the monitoring 
history for MW-4. Tetrachloroethene and 1,1-DCE were not detected above the Tier 1 Residential GWGWIng 
PCL over the sampling history of this well. The following table shows the results for the Mann-Kendall 
Statistical Test for Trends for the chemicals of concern groundwater monitoring data since the well was first 
installed. 

 
 

 

Stable trends are noted in all chemicals of concern for this monitoring well. Tetrachloroethene, cis-1,2-DCE, 
trans-1,2-DCE, VC, and 1,1-DCE were reported at concentrations below the Residential GWGWIng PCL 
during the most recent sampling event in May 2021. 
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Well ID: MW-5 

Several compounds exceeded the Tier 1 Residential PCL for groundwater ingestion during the monitoring 
history for MW-5. The following table shows the results for the Mann-Kendall Statistical Test for Trends for 
all groundwater monitoring data since the well was first installed. 

 
 

 

Stable trends are noted in all chemicals of concern for this monitoring well. Tetrachloroethene and 1,1-DCE 
were reported at concentrations less than the Residential GWGWIng PCL during the most recent sampling 
event in May 2021. 
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Conclusions 

In all groundwater monitoring wells, the trend is either stable or decreasing for all chemicals of concern for 
the subject property. Therefore, InControl Technologies has concluded that the overall plume is stable to 
decreasing.




