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ITEM COH Use Only 

**Executive Summary  

 
 

1.   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.    

             
Label “Appendix A” 

 

 

2. 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.  

              
Label “Appendix B” 

 

 

3. 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.  

              
Label “Appendix C” 

 

 

4. Provide for each contaminant of concern within the designated groundwater:  
a. A description of the ingestion protective concentration level exceedence zone and the non-

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

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

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

              
Label “Appendix D” 

 

 

5. 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.  

              
Label “Appendix E” 
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ITEM COH Use Only 

6.   If the plume extends beyond the limits of property owners listed in this application, list the 
owners of the additional property beneath which the plume(s) extend(s), and a summary of 
interactions with those property owners about the plume(s) and this MSD application.  Please 
Note: You are not required under this item to notify affected property owners, only to provide 
a summary or who affected property owners are, and if there have been any communications.  
“No contact” can be an acceptable answer.  
            

Label “Appendix F” 
 

 

7.   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.  
            

Label “Appendix G” 
 

 

8.   A statement as to whether contamination on and off the designated property without a 
Municipal Setting Designation will exceed a residential assessment level as defined in the 
Texas Risk Reduction Program or analogous residential level set by EPA, if known, and the 
basis for that statement.  
            

Label “Appendix H” 
 

 

9.   A statement as to whether contamination on and off the designated property with a Municipal 
Setting Designation will exceed a residential assessment level as defined in the Texas Risk 
Reduction Program or analogous residential level set by EPA, if known, and the basis for that 
statement.  
            

Label “Appendix I” 
 

 

10. Identification of the points of origin of the contamination, to the extent known:  
a. Please list the Potentially Responsible Party (RPR), if unknown, state unknown.  

(applications without the RPR listed will be deemed incomplete) 
            

Label “Appendix J” 
 

 

11. Environmental regulatory actions, litigation, and plume identification.  
a. A description of any environmental regulatory actions that have been taken within the past 

five years in connection with the designated property, to the extent known.  
b. A description of any litigation that has taken place within the past five years in connection 

with the designated property, to the extent known.  
c. A statement as to whether there are any other remediation activities by the applicant, or 

any other party or agency, which are not listed in the application.  
d. A statement as to which contamination plume and groundwater zone the applicant is 

including in the MSD. 
              

Label “Appendix K” 
 

 

12. A listing of all existing state or EPA registrations, permits, and identification numbers that 
applies to the designated property. 

            
Label “Appendix L” 
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ITEM COH Use Only 

13. Provide evidence that the designated property is currently or has previously been under the 
oversight of the TCEQ or the United States Environmental Protection Agency, as required 
by the Texas Health and Safety Code §361.8065(c)(2)(A), and a description of the status of 
the designated property in the program (the program application number is sufficient 
evidence). Also, include the state or federal cleanup project manager’s name.  

 
Label “Appendix M” 

 

            

14. A summary of any environmental site assessment reports filed with the TCEQ regarding any 
site investigations or response actions that are planned, ongoing or completed related to the 
designated property.  

 
Label “Appendix N” 

 

 

15. A statement as to whether any public drinking water supply system exists that satisfies the 
requirements of Chapter 341 of the Texas Health and Safety Code and that supplies or is 
capable of supplying drinking water to the designated property and property within one-half 
mile of the designated property and the identity of each supply system.  

 
Label “Appendix O” 

 

 

16. The name and address of each owner or operator of a water well registered or permitted by 
the state or the Houston-Galveston Subsidence District that is located within five miles of the 
boundary of the designated property, along with a map showing the location of each well 
and, to the extent known, a notation of whether each well is used for potable water. Well logs 
must be included in the electronic copy of the application but should not be included in the 
hard copies.  (An accompanying electronic excel file with mailing information should be 
included with your application.) 

 
Label “Appendix P” 

 

 

17. The name and address of each retail public utility, as defined in section 13.002 of the Texas 
Water Code that owns or operates a groundwater supply well within five miles of the 
boundary of the designated property.  

 
Label “Appendix Q” 

 

 

18. A listing of each municipality, other than the City of Houston, with a corporate limit within 
one-half mile of the boundary of the designated property.  

 
Label “Appendix R” 

 

 

19. A listing of each municipality, other than the City of Houston, that owns or operates a 
groundwater supply well within five miles of the boundary of the designated property.  

Label “Appendix S” 
 

 

20. A listing of owners of real property within 2,500 ft. of the boundary of the designated property 
as indicated by the most recent appraisal district records. Please Note: Depending on the 
location of your site, this requirement may include real property outside the City of Houston.  
Be sure to include ALL properties in the 2,500 ft. boundary.  (An accompanying electronic 
excel file with mailing information should be included with your application).  

 
Label “Appendix T” 
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ITEM COH Use Only 

21. Form U-2012-01 signed and sealed by a licensed professional engineer or licensed 
professional geoscientist authorized to practice in the State of Texas with expertise in 
environmental remediation.   

 
Signing and sealing Form U-2012-01 certifies:  

a.   The contaminants of concern from sources on the designated property or migrating from 
or through the designated property more likely than no [do exceed] OR [do not exceed] 
a non-ingestion protective concentration level on property beyond the boundaries of the 
designated property. (select the appropriate statement)  

b. All requirements of Section 47-762 of the Houston Code of Ordinances have been met, 
including demonstration that the groundwater contamination plume has been fully 
delineated and is stable or contracting in size.  

 
Label “Appendix U” 

 

 

22. If the licensed professional engineer or professional geoscientist determines that 
contaminants of concern from sources on the designated property are migrating from or 
through the designated property more than likely do not exceed a non-ingestion protective 
concentration level on property beyond the boundary of the designated property, then the 
applicant must:  
a. Specify the name and address of the owner of each property.  
b. Send a copy of the application to the owner of the property with the notice of the public 

meeting.   
c. Provide documentation that the designated property has been included in a state or federal 

program that requires that the entire non-ingestion protective concentration level 
exceedence zone be addressed to the satisfaction of the agency administering the 
program, along with documentation of the estimated time period in which it is to be 
addressed.  An example of such a program is the Texas Voluntary Cleanup Program 
(section 361.501 of the Texas Health and Safety Code, as may be amended from time 
to time). 

d. Provide documentation upon completion of the state or federal program showing that the 
non-ingestion protective concentration level exceedences have been addressed to the 
satisfaction of the agency administering the program. 

   
Label “Appendix V” 

 

 

23. Form W-2012-01 certified/signed by the applicant and any authorized representatives of 
the applicant(s) listed in the application. 
 

Label “Appendix W” 
 

 

24. Form X-2012-01 signed by the property owner or authorized agent (if an authorized agent, 
you must provide the legal authorization instrument). 
 

Label “Appendix X” 
 

 

25. A CD (or other devise) containing the pdf file of the application, Excel spreadsheet of water 
well owners and property owners for mailing notices.  
 

Label “Appendix Y” 
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List of Abbreviations 

bgs  below ground surface 
cis-1,2-DCE cis-1,2-Dichloroethene (or cis-1,2-Dichloroethylene) 
CHC  Chlorinated Hydrocarbon(s) 
COC  Contaminant of Concern 
DCE  Dichloroethene (or Dichloroethylene) 
ESA  Environmental Site Assessment 
EPA  U.S. Environmental Protection Agency 
ft  feet 
GW  Groundwater 
GWBU  Groundwater bearing unit 
mg/kg  milligrams per kilogram 
mg/L  milligrams per litre 
MSD  Municipal Setting Designation 
NAPL  Non-aqueous Phase Liquids 
PCE  Tetrachloroethene (or Tetrachloroethylene) 
PCL  Protective Concentration Level 
PCLE  Protective Concentration Level Exceedance 
ppm  parts per million 
TCE   Trichloroethene (or Trichloroethylene) 
trans-1,2-DCE trans-1,2-Dichloroethene (or trans-1,2-dichloroethylene) 
TCEQ  Texas Commission on Environmental Quality 
TRRP   Texas Risk Reduction Program 
VC  Vinyl Chloride 
VCP  Voluntary Cleanup Program 
VOC  Volatile Organic Compound 
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                                                                            PUBLIC WORKS AND 
CITY OF HOUSTON                                           ENGINEERING 
                                                                                         PLANNING & DEVELOPMENT 

                                                       DIVISION 
 

 

EXECUTIVE SUMMARY  

Project Overview 

InControl Technologies LLC was retained by 5129 Lawndale, LLC (applicant, Property Owner), to provide 
environmental consulting services at the former Spraymetal facility located at 5129 Lawndale, Houston, 
Harris County, Texas. The subject property (the Site) consists of three tracts of land (Lots 10, 11, 12, 13 in 
Block 2 of the Lawndale Addition, and Lots 5, 6 in Block 1 of Beverly Park Addition) totaling approximately 
0.7936-acres located southwest of downtown Houston, Harris County, Texas (Figure C1). The property is 
developed with a 13,258 square foot commercial warehouse building and associated parking. The 
surrounding area is a mixture of residential and light commercial and industrial businesses (Figure B1).  

The Site is located within the Brays Bayou Watershed. The site is located outside the 500-year flood plain 
(Figure C2). 

Volatile Organic Compounds (VOC) Protective Concentration Level Exceedance (PCLE) zones were 
identified in groundwater on the subject property. The PCLE zones are depicted on Figures C3a through 
C3f.   

Historical Environmental Condition 

The Site is an approximately 0.7936-acre tract of land located at 5129 Lawndale in Houston, Texas. The 
property is developed with a single industrial warehouse building.  The site is bordered to the north by 
residential development, to the east by Henninger St., to the south by Lawndale Ave, and to the west by 
commercial development in a mixed-use area of Houston.  Residential development is located adjacent 
north and east of the subject property.    

The property has operated as an industrial facility since the 1940s.  Most recently the property was occupied 
by Spraymetal Warehouse.  Spraymetal’s production included metal spraying, high-velocity oxy-fuel 
spraying, abrasive blasting, grinding, heat treatment and quenching, filter cleaning, straightening, and 
welding.  InControl Technologies conducted a limited Phase II ESA in October 2019. The Phase II 
investigation included the installation of four (4) soil borings which were converted into temporary 
groundwater monitoring wells.  The borings were advanced in manufacturing areas near the abrasive 
blasting room,  near the heat treating and quenching trench, near the metal spraying areas, and near the 
outdoor storage area.  Soil and groundwater samples were analyzed for volatile organic compounds (VOCs) 
and total petroleum hydrocarbons (TPH) (Tables E1, E2, E4, and E5).  Surface soil samples were also 
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analyzed for RCRA Metals (Table E3).  Benzene, TCE and vinyl chloride were detected in soil samples at 
concentrations greater than the residential assessment level (Table E1).  TPH was not detected in any of 
the soil samples at concentrations greater than the residential assessment levels (Table E2). RCRA metals 
arsenic, barium, cadmium, chromium, mercury, and selenium were detected in soil samples at 
concentrations less than the critical PCLs (Table E3).  Lead was detected in the surface soil samples at 
concentrations greater than the Texas-specific background concentration of 15 mg/kg but are still within 
the range of lead concentrations typically observed in an industrial setting.  Groundwater samples collected 
from temporary monitoring wells reported cis-1,2-DCE and vinyl chloride at concentrations greater than the 
critical PCLs (Table E4). TPH was not detected in the groundwater samples at concentrations greater than 
the laboratory detection limits (Table E5).   

In August 2020, InControl Technologies install three permanent groundwater monitoring wells (MW-1, MW-
2, MW-3) to assess groundwater impacts identified during the initial Phase II investigation.  Three additional 
monitoring wells (MW-4, MW-5, MW-6) were installed in October 2020 to delineate affected groundwater. 
Monitoring wells MW-7 and MW-8 were installed in February 2021 and MW-9 was installed in June 2021 
to delineate groundwater.   

The site is currently enrolled in the Texas Commission on Environmental Quality (TCEQ) Voluntary Cleanup 
Program (VCP) as VCP No. 3060.   

The lateral extent of groundwater impact is delineated to the greatest extent possible in all directions 
(Figure C3a through C3f).  Volatile organic compounds (VOCs) were present in groundwater at 
concentrations greater than the applicable Tier 1 GWGWIng PCLs. The PCLE zones are depicted on Figures 
C3a to C3f.  The direction of groundwater flow is toward the southeast (Figure C5).   

Three (3) water well records were identified within a ½-mile radius of the proposed Municipal Setting 
Designation (MSD) boundary. None of the identified wells are located downgradient of the site.  The nearest 
domestic or public supply well is located approximately 0.27-miles from the subject property in the cross-
gradient direction.  There were no identified public supply wells within a 0.5-mile radius of the site.   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 517-ft bgs. 

The nearest surface water body is Brays Bayou, located approximately 1.24-miles southeast to east of the 
site (Figure C2).  A tributary to Brays Bayou (Yates Gulley) is located approximately 2,285-ft northeast of 
the proposed MSD boundary. 
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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. 

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 a combined 0.7936-acres of land located southwest of downtown Houston, 
Harris County, Texas.  The affected property is in a mixture of residential and commercial/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 developed with a warehouse building currently unoccupied.   The surrounding land use is 
described as:  

• North – residential development followed by Mulford St.  

• East – Henninger St. followed by residential development. 

• South – mixture of commercial and residential development. 

• West – commercial development. 
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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.  

 

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

Figure C1 – Topographic Map 
Figure C2 – Flood Plain and Watershed Map 
Figure C3a – PCE Concentrations in Groundwater 
Figure C3b – TCE Concentrations in Groundwater 
Figure C3c – cis-1,2-DCE Concentrations in Groundwater 
Figure C3d – VC Concentrations in Groundwater 
Figure C3e – 1,1-DCE Concentrations in Groundwater 
Figure C3f – Benzene Concentrations in Groundwater 
C4 –Sample Location Map 
Figure C5 – Groundwater Gradient Map  
 
The Site is located within the Brays Bayou Watershed and is located outside the 500 year floodplain (Figure 
C2).  

The primary chemicals of concern (COC) are tetrachloroethene (PCE) and its degradation products 
(trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-dichloroethene (trans-1,2-DCE), 
vinyl chloride, 1,1-dichloroethene (1,1-DCE)) and to a lesser extent benzene (Figure C3a through Figure 
C3f). Figures C3a through C3f depict the groundwater PCLE zones during the most recent sampling event 
in September 2021.  The sample locations are depicted on Figure C4.  The direction of groundwater flow 
is toward the south-southeast (Figure C5).  

The upper groundwater bearing unit was identified at a depth of 10-feet to 25-feet below ground surface 
(bgs) and is comprised of a sandy clay to clayey sand.  The unit is underlain by a stiff clay.   
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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).  

 

A) Protective Concentration Level Exceedence (PCLE) Zone – A review of recent groundwater 
sampling data indicate the following COCs exceed the applicable Tier 1 GWGWIng PCLs: 
tetrachloroethene (PCE), trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-DCE), vinyl chloride, 
1,1-dichloroethene (1,1-DCE), and benzene.  The PCLE zones are depicted on Figure C3a through 
C3f and are discussed in more detail below. The area of affected groundwater has been delineated 
horizontally in all directions to the greatest extent possible, and the plume appears to be stable.   The 
current overall PCLE zone is approximately 263-feet long by 79-ft wide.  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. 

Soil samples collected from soil borings across the subject property reported chemicals of concern at 
concentrations less than the Tier 1 Residential GWSoilIng PCLs with the exception of TCE and vinyl 
chloride.   The reported concentrations of TCE and VC are less than the Residential TotSoilComb PCLs.    

A shallow groundwater bearing unit was identified at approximately 10 to 25-feet below ground surface 
(bgs) and is comprised of sandy clay to clayey sand.  The unit is continuous and semi-confined to 
unconfined. 

COC: Tetrachloroethene 
Maximum Concentration from analytical data 0.024 mg/L (MW-7; September 2021) 
Ingestion-Based PCL (Residential GWGWIng) 0.005 mg/L 
Ingestion-Based PCLE Zone (approximate) Length: 172 ft 

Width: 76 ft 
Vertical Extent: 10ft – 25ft below ground surface (bgs) 

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

Geochemical/ Physical Properties 
Molecular Weight 165.8 
Specific Gravity 1.63 
Solubility in Water 206 mg/L @ 25°C 
Groundwater Migration along groundwater gradient 
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COC: Trichloroethene 
Maximum Concentration from analytical data 19 mg/L (MW-6; June 2021) 
Ingestion-Based PCL (Residential GWGWIng) 0.005 mg/L 
Ingestion-Based PCLE Zone (approximate) Length: 202 ft 

Width: 82 ft 
Vertical Extent: 10ft – 25ft below ground surface (bgs) 

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

Geochemical/ Physical Properties 
Molecular Weight 131.4 
Specific Gravity 1.46 
Solubility in Water 1,280 mg/L @ 25°C 
Groundwater Migration along groundwater gradient 

 

COC: cis-1,2-Dichloroethene 
Maximum Concentration from analytical data 8.8 mg/L (MW-6; October 2020) 
Ingestion-Based PCL (Residential GWGWIng) 0.07 mg/L 
Ingestion-Based PCLE Zone (approximate) Length: 263 ft 

Width: 79 ft 
Vertical Extent: 10ft – 25ft 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 96.94 
Specific Gravity 1.2837 
Solubility in Water 6,410 mg/L @ 25°C 
Groundwater Migration along groundwater gradient 

 

COC: Vinyl Chloride 
Maximum Concentration from analytical data 1.9 mg/L (MW-6; September 2021) 
Ingestion-Based PCL (Residential GWGWIng) 0.002 mg/L 
Ingestion-Based PCLE Zone (approximate) Length: 255 ft 

Width: 75 ft 
Vertical Extent: 10ft – 25ft 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 
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COC: 1,1-Dichloroethene 
Maximum Concentration from analytical data 0.2 mg/L (MW-6; June 2021) 
Ingestion-Based PCL (Residential GWGWIng) 0.005 mg/L 
Ingestion-Based PCLE Zone (approximate) Length: 42 ft 

Width: 27 ft 
Vertical Extent: 10ft – 25ft 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 

 

COC: Benzene 
Maximum Concentration from analytical data 0.039 J mg/L (MW-6; February 2021) 
Ingestion-Based PCL (Residential GWGWIng) 0.005 mg/L 
Ingestion-Based PCLE Zone (approximate) Length: 145 ft 

Width: 63 ft 
Vertical Extent: 10ft – 18ft below ground surface (bgs) 

Non-Ingestion-Based PCL (AirGWInh-V) 250 mg/L  
Non-Ingestion-Based PCLE Zone  NONE 

Geochemical/ Physical Properties 
Molecular Weight 78.11 
Specific Gravity 0.879 
Solubility in Water 1800 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 
exceedences.  

 

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).   

Table E1 is a summary of Volatile Organic Compounds (VOCs) detected in Soil. 
Table E2 is a summary of Total Petroleum Hydrocarbons (TPH) in Soil. 
Table E3 is a summary of RCRA Metals in Soil. 
Table E4 is a summary of Volatile Organic Compounds (VOCs) detected in Groundwater. 
Table E5 is a summary of Total Petroleum Hydrocarbons (TPH) in Groundwater. 
 
 

 



Table E1
Summary of VOCs in Soil

Former Spraymetal Facility
5129 Lawndale Ave, Houston, TX 77023
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(ft) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Residential 11000 2300 1600 1500 40000 66000 120 4600 140 6400 4300 3300 2200 48000 710 5900 590 18 3.7 6000

Residential 18 0.05 33 36 29 43 0.026 14 0.25 7.6 350 150 45 71 0.05 8.2 0.49 0.034 0.022 120
TW-1 9-10 10/10/2019 <0.00058 <0.00058 <0.0012 <0.00093 <0.0015 <0.0023 <0.00058 <0.0007 <0.00093 0.003 J <0.001 <0.0019 <0.0007 <0.001 <0.0012 <0.00081 <0.0007 <0.00058 <0.0007 <0.00093 <0.0012
TW-2 9-10 10/9/2019 <0.00051 <0.00051 <0.001 <0.00082 <0.0013 <0.0021 <0.00051 <0.00062 0.014 <0.00072 <0.00092 <0.0016 <0.00062 <0.00092 <0.001 <0.00072 <0.00062 0.0016 J 0.0045 J 0.0019 J <0.001

19-20 10/9/2019 <0.0005 <0.0005 <0.00099 0.4 <0.0013 <0.002 0.059 0.02 <0.00079 1.3 0.4 0.16 0.87 1.2 0.0013 J <0.0007 <0.0006 <0.0005 <0.0006 <0.00079 0.16
TW-3 9-10 10/9/2019 <0.00054 <0.00054 0.015 <0.00086 <0.0014 <0.0021 0.0018 J <0.00064 <0.00086 0.015 0.0021 J 0.0024 J <0.00064 0.005 J <0.0011 <0.00075 <0.00064 <0.00054 <0.00064 <0.00086 0.0024 J
TW-4 9-10 10/9/2019 0.053 <0.00055 <0.0011 <0.00088 <0.0014 0.035 0.0018 J <0.00066 0.021 <0.00077 <0.00099 <0.0018 <0.00066 <0.00099 <0.0011 <0.00077 <0.00066 0.011 <0.00066 0.043 <0.0011
MW-1 4-5 8/28/2020 <0.00054 <0.00054 <0.0011 <0.00086 <0.0014 <0.0022 0.0035 J <0.00065 <0.00086 <0.00075 0.0034 J <0.0017 <0.00065 0.0027 J <0.0011 <0.00075 <0.00065 <0.00054 <0.00065 <0.00086 <0.0011

14-15 8/28/2020 0.044 <0.00047 <0.00095 <0.00076 <0.0012 <0.0019 <0.00047 <0.00057 0.035 <0.00066 <0.00085 <0.0015 <0.00057 <0.00085 <0.00095 <0.00066 <0.00057 0.014 <0.00057 0.047 <0.00095
MW-2 4-5 8/31/2020 <0.00052 <0.00052 <0.001 <0.00084 <0.0014 <0.0021 <0.00052 <0.00063 <0.00084 <0.00073 <0.00094 <0.0017 <0.00063 <0.00094 <0.001 <0.00073 <0.00063 <0.00052 <0.00063 <0.00084 <0.001

29-30 8/31/2020 <0.00049 <0.00049 <0.00097 <0.00078 <0.0013 <0.0019 <0.00049 <0.00058 <0.00078 <0.00068 <0.00087 <0.0016 <0.00058 <0.00087 <0.00097 0.0048 J <0.00058 <0.00049 0.0011 J <0.00078 <0.00097
MW-3 4-5 8/28/2020 <0.00052 <0.00052 <0.001 <0.00083 <0.0013 <0.0021 <0.00052 <0.00062 <0.00083 <0.00072 <0.00093 <0.0017 <0.00062 <0.00093 <0.001 <0.00072 <0.00062 <0.00052 <0.00062 <0.00083 <0.001

29-30 8/28/2020 <0.00046 <0.00046 <0.00092 <0.00074 <0.0012 <0.0018 <0.00046 <0.00055 0.0066 <0.00064 <0.00083 <0.0015 <0.00055 <0.00083 <0.00092 0.0096 0.001 J <0.00046 0.0043 J <0.00074 <0.00092
MW-7 4-5 2/9/2021 <0.00057 <0.00057 <0.0011 <0.00092 <0.0015 <0.0023 <0.00057 <0.00069 <0.00092 <0.0008 <0.001 <0.0018 <0.00069 <0.001 <0.0011 <0.0008 <0.00069 <0.00057 <0.00069 <0.00092 <0.0011

18-20 2/9/2021 <0.00042 <0.00042 <0.00085 <0.00068 <0.0011 <0.0017 <0.00042 <0.00051 0.0027 J <0.00059 <0.00076 <0.0014 <0.00051 <0.00076 <0.00085 <0.00059 <0.00051 <0.00042 <0.00051 <0.00068 <0.00085
MW-8 2-4 2/9/2021 0.0065 <0.00063 <0.0013 <0.001 <0.0016 <0.0025 <0.00063 <0.00076 0.22 <0.00088 <0.0011 <0.002 <0.00076 <0.0011 <0.0013 <0.00088 <0.00076 <0.00063 0.031 0.16 <0.0013

16-18 2/9/2021 <0.00051 <0.00051 <0.001 <0.00081 <0.0013 <0.002 <0.00051 <0.00061 <0.00081 <0.00071 <0.00091 <0.0016 <0.00061 <0.00091 <0.001 <0.00071 <0.00061 <0.00051 <0.00061 <0.00081 <0.001
SB-1 4-5 6/7/2021 <0.00058 <0.00058 <0.0012 <0.00092 <0.0015 <0.0023 <0.00058 <0.00069 <0.00092 <0.00081 <0.001 <0.0018 <0.00069 <0.001 <0.0012 <0.00081 <0.00069 <0.00058 <0.00069 <0.00092 <0.0012

9-10 6/7/2021 <0.00055 <0.00055 <0.0011 <0.00088 <0.0014 <0.0022 <0.00055 <0.00066 <0.00088 <0.00077 <0.00099 <0.0018 <0.00066 <0.00099 <0.0011 <0.00077 <0.00066 <0.00055 <0.00066 <0.00088 <0.0011
SB-2 4-5 6/7/2021 <0.00053 <0.00053 <0.0011 <0.00085 <0.0014 <0.0021 <0.00053 <0.00064 <0.00085 <0.00075 <0.00096 <0.0017 <0.00064 <0.00096 <0.0011 <0.00075 <0.00064 <0.00053 <0.00064 <0.00085 <0.0011

9-10 6/7/2021 <0.00055 <0.00055 <0.0011 <0.00088 <0.0014 <0.0022 <0.00055 <0.00066 <0.00088 <0.00077 <0.00099 <0.0018 <0.00066 <0.00099 <0.0011 <0.00077 <0.00066 <0.00055 0.0033 J <0.00088 <0.0011
SB-3 4-5 6/7/2021 <0.00054 <0.00054 <0.0011 <0.00086 <0.0014 <0.0022 <0.00054 <0.00065 <0.00086 <0.00076 <0.00097 <0.0017 <0.00065 <0.00097 <0.0011 <0.00076 <0.00065 <0.00054 <0.00065 <0.00086 <0.0011

9-10 6/7/2021 <0.00055 <0.00055 <0.0011 <0.00089 <0.0014 <0.0022 <0.00055 <0.00067 <0.00089 <0.00078 <0.001 <0.0018 <0.00067 <0.001 <0.0011 <0.00078 <0.00067 <0.00055 <0.00067 <0.00089 <0.0011
SB-4 4-5 6/7/2021 <0.00054 <0.00054 <0.0011 <0.00087 <0.0014 <0.0022 <0.00054 <0.00065 <0.00087 <0.00076 <0.00097 <0.0017 <0.00065 <0.00097 <0.0011 <0.00076 <0.00065 <0.00054 <0.00065 <0.00087 <0.0011

9-10 6/7/2021 <0.00056 <0.00056 <0.0011 <0.0009 <0.0015 <0.0023 <0.00056 <0.00068 <0.0009 <0.00079 <0.001 <0.0018 <0.00068 <0.001 <0.0011 <0.00079 <0.00068 <0.00056 <0.00068 <0.0009 <0.0011
SB-5 4-5 6/7/2021 <0.00054 <0.00054 <0.0011 <0.00087 <0.0014 <0.0022 <0.00054 <0.00065 0.07 <0.00076 <0.00098 <0.0017 <0.00065 <0.00098 <0.0011 <0.00076 0.0029 J <0.00054 <0.00065 <0.00087 <0.0011

9-10 6/7/2021 <0.00056 0.013 <0.0011 <0.0009 0.012 <0.0022 <0.00056 <0.00067 0.19 <0.00078 <0.001 <0.0018 <0.00067 <0.001 <0.0011 <0.00078 0.0046 J 0.0035 J 1.9 0.044 <0.0011
SB-6 4-5 6/7/2021 <0.00057 <0.00057 <0.0011 <0.00092 <0.0015 <0.0023 <0.00057 <0.00069 <0.00092 <0.0008 <0.001 <0.0018 <0.00069 <0.001 <0.0011 <0.0008 <0.00069 <0.00057 <0.00069 <0.00092 <0.0011

9-10 6/7/2021 <0.00058 <0.00058 <0.0012 <0.00094 <0.0015 <0.0023 <0.00058 <0.0007 <0.00094 <0.00082 <0.0011 <0.0019 <0.0007 <0.0011 <0.0012 <0.00082 <0.0007 <0.00058 <0.0007 <0.00094 <0.0012

Notes: Exceeds GWSoilIng

<: 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

TotSoilComb
GWSoilIng

1 of 1 InControl Technologies



Table E2
Summary of TPH in Soil

Former Spraymetal Facility
5129 Lawndale Ave, Houston, TX 77023

Sample ID Depth Date C6
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(ft) mg/kg mg/kg mg/kg mg/kg

Residential 1600 2300 2300 --

Residential 65 200 200 --
TW-1 9-10 10/10/2019 <7.9 <10 <10 <7.9
TW-2 9-10 10/9/2019 <7.8 <10 <10 <7.8

19-20 10/9/2019 33 J <10 <10 33 J
TW-3 9-10 10/9/2019 <8.3 <11 <11 <8.3
TW-4 9-10 10/9/2019 <9.1 <12 <12 <9.1

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

TotSoilComb
GWSoilIng

1 of 1 InControl Technologies



Table E3
Summary of RCRA Metals in Soil

Former Spraymetal Facility
5129 Lawndale Ave, Houston, TX 77023

Sample ID Depth Date Ar
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(ft) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Residential 24 8100 52 33000 500 8.3* 310 97

Residential 5.9 440 1.5 2400 15 2.1* 2.3 0.48
TW-1 0.5 10/10/2019 2.58 53.3 0.737 10.4 18.8 0.0741 0.754 0.226 J
TW-2 0.5 10/9/2019 4 212 0.0943 J 25 18 0.00491 1.67 0.0494 J
TW-3 0.5 10/9/2019 4.45 120 0.0937 J 76.9 23.8 0.00696 2.07 0.0942 J
TW-4 0.5 10/9/2019 4.76 216 0.125 J 33.3 17.8 0.00498 1.93 0.0491 J

Notes: Exceeds GWSoilIng

J: Analyte was detected at the concentration less than the method detection limit
* PCLs adjusted for pH 6.8

TotSoilComb
GWSoilIng

1 of 1 InControl Technologies



Table E4
Summary of VOCs in Groundwater

Former Spraymetal Facility
5129 Lawndale Ave, Houston, TX 77023
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mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Residential GWGWIng 4.9 0.007 0.005 15 0.005 0.08 0.07 0.07 0.7 0.24 0.005 0.005 1 0.1 0.005 0.002

Residential
AirGWInh-V 43000 1700 250 1000000 180 20 36 1200 30000 4000 21000 500 64000 770 24 3.8

TW-3 10/10/2019 <0.0004 <0.0005 0.0011 J <0.001 <0.0006 <0.0006 <0.0005 0.0014 J <0.0005 <0.0006 <0.001 <0.0006 <0.0005 <0.0004 <0.0005 <0.0004
TW-4 10/9/2019 0.13 <0.0005 <0.0005 <0.001 0.0025 J <0.0006 <0.0005 0.14 <0.0005 <0.0006 <0.001 <0.0006 <0.0005 0.044 0.00069 J 0.1
MW-1 9/1/2020 0.025 <0.0005 0.00084 J <0.001 <0.0006 <0.0006 <0.0005 0.037 <0.0005 <0.0006 <0.001 <0.0006 <0.0005 0.015 0.0077 0.029

2/26/2021 0.11 0.00088 J 0.00064 J <0.001 0.00093 J <0.0006 <0.0005 0.095 <0.0005 <0.0006 <0.001 <0.0006 <0.0005 0.027 0.0047 J 0.056
6/8/2021 0.07 <0.0005 0.00074 J <0.001 0.00063 J <0.0006 <0.0005 0.064 <0.0005 <0.0006 <0.001 <0.0006 <0.0005 0.014 0.0058 0.022
9/8/2021 0.085 0.00053 J 0.00052 J <0.001 0.0011 J <0.0006 <0.0005 0.076 <0.0005 <0.0006 <0.001 <0.0006 <0.0005 0.022 0.004 J 0.035

MW-2 9/1/2020 <0.0004 <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 0.0022 J <0.0005 0.011 <0.001 0.0013 J <0.0005 <0.0004 0.0013 J <0.0004
2/26/2021 <0.0004 <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 <0.0006 <0.0005 0.0044 J <0.001 0.0017 J <0.0005 <0.0004 0.00095 J <0.0004
6/8/2021 <0.0004 <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 <0.0006 <0.0005 0.0033 J <0.001 0.0016 J <0.0005 <0.0004 0.00094 J <0.0004
9/8/2021 <0.0004 <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 <0.0006 <0.0005 0.0033 J <0.001 0.0016 J <0.0005 <0.0004 0.00093 J <0.0004

MW-3 9/1/2020 <0.0004 <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 0.0026 J <0.0005 0.017 <0.001 0.0016 J <0.0005 <0.0004 0.0016 J <0.0004
2/26/2021 <0.0004 <0.0005 <0.0005 0.0022 J <0.0006 <0.0006 <0.0005 <0.0006 <0.0005 0.023 <0.001 <0.0006 <0.0005 <0.0004 <0.0005 <0.0004
6/8/2021 <0.0004 <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 <0.0006 <0.0005 0.018 <0.001 <0.0006 <0.0005 <0.0004 <0.0005 <0.0004
9/8/2021 <0.0004 <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 <0.0006 <0.0005 0.013 <0.001 <0.0006 <0.0005 <0.0004 <0.0005 <0.0004

MW-4 10/16/2020 <0.0004 <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 0.011 <0.0005 <0.0006 <0.001 <0.0006 <0.0005 0.004 J <0.0005 <0.0004
2/26/2021 0.00072 J <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 0.18 <0.0005 <0.0006 <0.001 <0.0006 <0.0005 0.089 0.00092 J <0.0004
6/8/2021 0.00087 J <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 0.14 <0.0005 <0.0006 <0.001 <0.0006 <0.0005 0.12 0.0015 J 0.071
9/8/2021 0.00079 J <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 0.12 <0.0005 <0.0006 <0.001 <0.0006 <0.0005 0.085 0.00094 J 0.036

MW-5 10/16/2020 <0.0004 <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 0.0082 <0.0005 <0.0006 <0.001 <0.0006 <0.0005 0.0023 J <0.0005 <0.0004
2/26/2021 <0.0004 <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 0.0072 <0.0005 <0.0006 <0.001 <0.0006 <0.0005 0.0011 J <0.0005 <0.0004
6/8/2021 <0.0004 <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 0.014 <0.0005 <0.0006 <0.001 <0.0006 <0.0005 0.0038 J <0.0005 <0.0004
9/8/2021 0.0026 J <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 0.027 <0.0005 <0.0006 <0.001 <0.0006 <0.0005 0.012 0.0014 J 0.0019 J

MW-6 10/16/2020 0.007 J 0.11 <0.005 <0.01 0.033 J <0.006 <0.005 8.8 0.0068 J <0.006 <0.01 0.02 J <0.005 0.079 J 6.8 1.7
2/26/2021 0.0092 J 0.13 <0.005 <0.01 0.039 J <0.006 <0.005 7.5 <0.005 <0.006 0.012 J 0.021 J <0.005 <0.04 11 1.4
6/8/2021 0.0079 J 0.2 <0.005 <0.01 0.034 J 0.0064 J <0.005 6 <0.005 <0.006 <0.01 0.023 J <0.005 0.04 J 19 1
9/8/2021 0.015 J 0.13 <0.005 <0.01 0.034 J <0.006 <0.005 5 <0.005 <0.006 <0.01 0.02 J <0.005 <0.04 11 1.9

MW-7 2/26/2021 0.021 0.0067 <0.0005 <0.001 0.0091 <0.0006 0.002 J 1.3 <0.0005 <0.0006 <0.001 0.023 0.0027 J <0.01 1.1 0.26
6/8/2021 0.016 0.005 J <0.0005 <0.001 0.0084 <0.0006 <0.0005 1.2 <0.0005 <0.0006 <0.001 0.023 0.0021 J <0.01 1.3 0.18
9/8/2021 0.02 0.0053 <0.0005 <0.001 0.013 <0.0006 <0.0005 1.1 <0.0005 <0.0006 <0.001 0.024 0.0011 J <0.01 1.3 0.3

1 of 2 InControl Technologies



Table E4
Summary of VOCs in Groundwater

Former Spraymetal Facility
5129 Lawndale Ave, Houston, TX 77023
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mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Residential GWGWIng 4.9 0.007 0.005 15 0.005 0.08 0.07 0.07 0.7 0.24 0.005 0.005 1 0.1 0.005 0.002

Residential
AirGWInh-V 43000 1700 250 1000000 180 20 36 1200 30000 4000 21000 500 64000 770 24 3.8

MW-8 2/26/2021 <0.0004 <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 <0.0006 <0.0005 0.00092 J <0.001 <0.0006 <0.0005 <0.0004 0.0015 J <0.0004
6/8/2021 <0.0004 <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 <0.0006 <0.0005 0.00076 J <0.001 <0.0006 <0.0005 <0.0004 <0.0005 <0.0004
9/8/2021 <0.0004 <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 <0.0006 <0.0005 <0.0006 <0.001 <0.0006 <0.0005 <0.0004 <0.0005 <0.0004

MW-9 6/8/2021 <0.0004 <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 <0.0006 <0.0005 <0.0006 <0.001 <0.0006 <0.0005 <0.0004 <0.0005 <0.0004
9/8/2021 <0.0004 <0.0005 <0.0005 <0.001 <0.0006 <0.0006 <0.0005 <0.0006 <0.0005 <0.0006 <0.001 <0.0006 <0.0005 <0.0004 <0.0005 <0.0004

Notes: Exceeds GWGWIng

<: 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
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Table E5
Summary of TPH in Groundwater

Former Spraymetal Facility
5129 Lawndale Ave, Houston, TX 77023

Sample ID Date C6
 to
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12

>C
12

 to
 C

28

>C
28

 to
 C

35

C6
 to

 C
35

 (T
ot

al
)

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

Residential GWGWIng 0.98 0.98 0.98 --

Residential AirGWInh-V 1800 7500 7500 --
TW-3 10/10/2019 <0.2 <0.2 <0.2 <0.2
TW-4 10/9/2019 <0.19 <0.19 <0.19 <0.19

Notes: <: Analyte was not detected at or above the reported sample detection limit

1 of 1 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.  
 

The plume extends downgradient to the southeast and does not appear to extend beyond the City of 
Houston right-of-way along Henninger St. Based on the most recent sampling data, the plume may extend 
north.  No contact has been made with any of the adjacent landowners. 

The plume also extends beneath Lawndale and Henninger right-of-ways.  A City of Houston monitoring well 
permit was obtained to install monitoring well MW-9.
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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 has been affected by dissolved phase chlorinated hydrocarbons including PCE, TCE, 
cis-1,2-DCE, 1,1-DCE, vinyl chloride.  Benzene was also detected in shallow groundwater.  The source of 
chlorinated hydrocarbons in groundwater is believed to be associated with historical operations conducted 
by Spraymetal and its predecessors on the subject property.  Chlorinated hydrocarbons tend to move 
rapidly in the sub-surface environment and quickly reach equilibrium as long as there is no ongoing 
contributing mass source.  

Soil samples collected across the site identified benzene, TCE and vinyl chloride in shallow soil samples at 
concentrations above the residential assessment level.   Spraymetal no longer occupies the subject 
property and all chemical use and storage has been discontinued onsite. The property is currently vacant. 
There is no soil source area or contributing source present on the subject property.   

The lateral extent of groundwater impact in the shallow groundwater bearing unit has been delineated to 
the greatest extent possible and according to the most recent groundwater data, the plume appears to be 
decreasing to stable (Tables E4 through E6).   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 subject property.  

Mann-Kendall Test for Statistical Trend 

InControl Technologies conducted a statistical trend analysis to determine if the target chemicals of concern 
are increasing, decreasing or remaining stable over time within the groundwater monitoring network. 
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 
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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 
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: 
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4. Compute the statistic S = 

� � 𝑠𝑠𝑠𝑠𝑠𝑠 �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: 
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𝑉𝑉𝑉𝑉𝑉𝑉(𝑆𝑆) =
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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. 

Results from Statistical Trend Analysis 

A Statistical Trend Analysis was conducted for each well reporting a site related compound of concern 
(COC) 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.  

MW-1 

Monitoring well MW-1 is located onsite in a former storage area. TCE, cis-1,2-DCE,  and vinyl chloride are 
the only site related COCs reported at concentrations greater than the PCLs during the sampling history of 
the site. 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. 
 

Start Date: 
 

9/1/2020 
    
   

9/8/2021 
 

End Date: 
 

    
   

MW-1 
 

Location: 
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Parameter Trend Count S S Variance S Prob Z Value 
       

Trichloroethene No Trend 4 -4 8.6667 15.41 -1.019 

cis-1,2-Dichloroethene No Trend 4 2 8.6667 36.70 0.340 

Vinyl chloride No Trend 4 0 8.6667 50.00 0.000 

 

The concentrations of site related COCs indicate stable trends in concentration.   

MW-4 

Monitoring well MW-4 is located onsite near the former storage area. Cis-1,2-DCE,  trans-1,2-DCE and 
vinyl chloride are the only site related COCs reported at concentrations greater than the PCLs during the 
sampling history of the site.  Currently only cis-1,2-DCE and vinyl chloride are reported at concentrations 
greater than the Tier 1 residential PCLs. 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. 
 

Start Date: 
 

10/16/2020 
   
    
 

End Date: 
 

9/8/2021 
    
 

Location: 
 

MW-4 
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Parameter Trend Count S S Variance S Prob Z Value 
       

cis-1,2-Dichloroethene No Trend 4 0 8.6667 50.00 0.000 

trans-1,2-Dichloroethene No Trend 4 2 8.6667 36.70 0.340 

Vinyl chloride No Trend 4 3 7.6667 23.51 0.722 

 

All site related compounds of concern report a stable trend in concentrations.  Vinyl chloride was detected 
at concentrations greater than the laboratory detection limits during the last two sampling events.  

 
MW-6 

Monitoring well MW-6 is located onsite on the downgradient portion of the industrial tract.  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.   Monitoring well MW-6 has reported concentrations of all site related 
compounds of concern (PCE, TCE, cis-1,2-DCE, vinyl chloride and 1,1-DCE) at concentrations greater then 
the Tier 1 PCLs. 
 

Start Date: 
 

10/16/2020 
   
    
 

End Date: 
 

9/8/2021 
    
 

Location: 
 

MW-6 
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Parameter Trend Count S S Variance S Prob Z Value 
       

Tetrachloroethene No Trend 4 1 7.6667 50.00 0.000 

Trichloroethene No Trend 4 3 7.6667 23.51 0.722 

cis-1,2-Dichloroethene Decreasing 4 -6 8.6667 4.47 -1.698 

trans-1,2-Dichloroethene No Trend 4 -3 5.0000 18.55 -0.894 

1,1-Dichloroethene No Trend 4 3 7.6667 23.51 0.722 

Vinyl chloride No Trend 4 0 8.6667 50.00 0.000 

Benzene No Trend 4 1 7.6667 50.00 0.000 

 
The reported concentrations of cis-1,2-DCE are decreasing while the remaining site related COCs are 
stable in concentrations.  

MW-7 

Monitoring well MW-7 is installed downgradient of the source area.  Similar to MW-6, monitoring well MW-
7 has reported concentrations of all site related compounds of concern (PCE, TCE, cis-1,2-DCE, vinyl 
chloride and 1,1-DCE) at concentrations greater than the Tier 1 PCLs. 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.  
 

Start Date: 
 

2/26/2021 
   
    



City of Houston Municipal Setting Designation Application  October 2021 
Former Spraymetal – 5129 Lawndale, Houston, TX  Page 7 

       InControl Technologies 

 

End Date: 
 

9/8/2021 
    
 

Location: 
 

MW-7 

 
       

Parameter Trend Count S S Variance S Prob Z Value 
       

Tetrachloroethene No Trend 3 2 2.6667 27.01 0.612 

Trichloroethene No Trend 3 2 2.6667 27.01 0.612 

cis-1,2-Dichloroethene No Trend 3 -3 3.6667 14.81 -1.044 

1,1-Dichloroethene No Trend 3 -1 3.6667 50.00 0.000 

Vinyl chloride No Trend 3 1 3.6667 50.00 0.000 

Benzene No Trend 3 1 3.6667 50.00 0.000 

 
Stable trends in concentration are noted in monitoring well MW-7. Monitoring well MW-7 is located 
downgradient of MW-6 which has reported the highest concentrations of site related COCs in groundwater.   

Conclusions 

COC concentrations have demonstrated stable to decreasing trends over the past four sampling events. 
The source has been removed and there is no contributing source to groundwater.  Therefore, InControl 
Technologies has concluded that the overall plume is stable to decreasing.  
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Appendix H  

A statement as to whether contamination on and off the designated property without a Municipal Setting 
Designation will exceed a residential assessment level as defined in the Texas Risk Reduction Program or 
analogous residential level set by EPA, if known, and the basis for that statement. 

 

On the Designated Property 

As described in Appendix D, tetrachloroethene (PCE), trichloroethene (TCE), cis-1,2-dichloroethene (cis-
1,2-DCE), vinyl chloride, 1,1-dichloroethene (1,1-DCE), and benzene were reported at concentrations that 
exceed the TRRP residential assessment levels without a municipal setting designation (GWGWIng) (Figure 
C3a through C3f, Table E6).  A review of the most recent groundwater sampling data (September 2021) 
within the proposed MSD boundary confirms these findings.   

Off the Designated Property 

The area of impacted groundwater has been delineated to the residential assessment level off-site to the 
greatest extent possible (Figures C3a through C3f).  



City of Houston Municipal Setting Designation Application  October 2021 
Former Spraymetal – 5129 Lawndale, Houston, TX  Page 1 

       InControl Technologies 

Appendix I  
A statement as to whether contamination on and off the designated property with a Municipal Setting 
Designation will exceed a residential assessment level as defined in the Texas Risk Reduction Program or 
analogous residential level set by EPA, if known, and the basis for that statement. 
 
 

Recent groundwater monitoring data from September 2021 indicate that the area of groundwater impact is 
delineated. Groundwater samples collected from the existing groundwater monitoring wells reported COC 
concentrations less than the Texas Risk Reduction Program (TRRP) residential ingestion exceedance level 
with a municipal setting designation (AirGWInh-V) in all groundwater monitoring wells.  Therefore, there is no 
future contamination exceedance anticipated with the municipal designation for the subject property.    




