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Dear Mr. Lacy: 
 
EXECUTIVE SUMMARY 

 

BergOliver Associates, Inc. is pleased to present our report summarizing the findings and 
conclusions of the Limited Phase II ESA conducted on the Memorial Drive Paving Project in 
Houston, Harris County, Texas.  The following provides a brief summary of the Phase II ESA: 

Field activities were conducted on July 2, 3, 8, 9 and 10, 2014 by BOA representative Sasha 
Ross. The scope of work proposed included up to twenty-nine (29) soil borings and up to nine 
groundwater samples, however two (2) previously planned soil borings (SB-1 & SB-17) were 
cancelled due to the presence of many underground structures.  The depths that borings were 
completed to were contingent on the depth of proposed utility excavation along the two-mile 
stretch of Memorial Drive and vary along the project alignment. The City of Houston (COH) 
Chapter 11 requirements include an additional five feet in depth added to those utility excavation 
depths. In all, twenty-seven (27) soil borings were completed to varying depths of 14-25 feet 
below ground surface (bgs) at the sites of Recognized Environmental Conditions (RECs) 
identified in the previously completed Phase I ESA (Phase I ESA, BOA, PN 7312H-P1, 
November 2013). The REC sites include nine (9) Leaking Petroleum Storage Tank (LPST) 
facilities, one (1) Dry Cleaning (DRYC) facility, and three (3) historical known or potential 
fueling station facilities. The proposed boring locations are depicted in Figures 2 through 5. Soil 
and groundwater samples were obtained for laboratory analysis of chemicals of concern (COC) 
associated with fueling stations and/or dry-cleaning operations. 

Soil Laboratory Analytical 

Based on the sampling and laboratory analytical results, six (6) REC locations are considered to be 
Potentially Petroleum Contaminated Areas (PPCA) as defined by City of Houston (COH) Guide 
Specification 02105, Section 1.04-B (2005).  

http://www.bergoliver.com/
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PID readings at all soil boring locations were insignificant with values ranging between 0-6.6 ppm. 
However, laboratory analysis reported detections of chemicals of concern (COC) for the following 
samples:  

1) Groundwater Sample GW-2 (at soil boring location SB-2) (14002 Memorial Drive): 
Elevated MTBE value in groundwater.   

PPCA Station 109+00 to Station 111+00 

2) Soil Sample SB-4 (14360 Memorial Drive): Elevated MTBE value at 21-22 ft bgs.   

PPCA Station 76+50 to Station 77+50 

3) Soil Sample SB-10 (14557 Memorial Drive): Elevated TPH values at 16-17 ft. bgs and 
J-values for acetone, 1,2-Dichloroethane, and chloroform. 

PPCA Station 59+00 to Station 61+00 

4) Soil Sample SB-11 (14557/14565 Memorial Drive): Elevated TPH values 16-17 ft. bgs.  

PPCA Station 59+00 to Station 61+00 

5) Soil Sample SB-14 (14603 Memorial Drive): J-values for TPH at 23-24 ft. bgs.  

PPCA Station 56+00 to Station 57+00 

6) Soil Sample SB-26 (14754 Memorial Drive): J-values for Benzene at 13-14 ft.t bgs.  

PPCA Station 40+30 to Station 41+20 

7) Soil Sample SB-27 (14803 Memorial Drive): J-values for TPH at 17-18 ft. bgs.   

PPCA Station 33+50 to Station 34+50 

Groundwater 

Groundwater samples were proposed to be collected at nine (9) sample locations (SLs) along the 
project alignment. An attempt was made to obtain one groundwater sample in the nine (9) sample 
location (SL) groupings (see Appendix D table); however, ground water samples were not collected 
in every SL grouping due to depth of completion with no presence of groundwater or a groundwater 
sample already taken for that grouping. During the Phase II ESA, groundwater was collected at six 
(6) soil boring locations in depths between 17 to 25 ft. bgs, the remaining four (4) locations either 
did not exhibit groundwater in the soil boring or was in a SL already sampled.  All groundwater 
samples were reported by the laboratory as non-detect with the exception of GW-2 (at soil boring 
location SB-2) which reported a MTBE concentration of 0.0036mg/kg. Although this resultant 
value is lower than the TCEQ Tier 1 Groundwater PCLs, the presence of the contaminant makes 
this location a PPCA. Additional details are presented in Section 5.3. 
 
Recommendations 

Based on the laboratory analytical results and field observations of the Limited Phase II 
Environmental Site Assessment for the Memorial Drive Paving Project in Houston, Harris County, 
Texas, the following is noted: 

The laboratory analytical results indicate that the soil is not significantly hydrocarbon-affected and is 
not a concern to construction workers; however, these locations may impact design considerations in 
regards to PPCAs as described in the COH Guide Specifications 02105 and 02120.  

No further investigation appears necessary at this time. 
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If you have any questions or comments, please contact me at 281-589-0898. 
 
Regards, 
 
 
 
Sasha Ross, 
Project Manager 
 
 
 
Ben Price, PG 
Vice President 
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1.0  INTRODUCTION 
Select subsurface utility replacement and road repaving are proposed for a two-mile 

portion of Memorial Drive.  The limits of the project are from Eldridge Parkway to North 
Kirkwood Road.  Location maps of the investigated areas of the project alignment (Key 
Map©® and United States Geological Survey Topographic Map), Figure 1A and 1B define 
the project area and are presented in the Figures attachments of this report.  The project area 
will typically be referred to as the “project alignment” in this document. 

2.0  SCOPE-OF-WORK 

BergOliver Associates, Inc. (BOA) was retained by CivilTech Engineering, Inc. to 
evaluate whether the project alignment has been impacted by thirteen (13) previously 
reported RECs which include nine (9) leaking petroleum storage tank (LPST) facilities, 
three (3) potential ghost fueling stations, and one (1) historical dry cleaner facility listed on 
the Dry Cleaning Remediation Program (DCRP) along the project alignment. The scope of 
work is based on the ASTM guidelines for Phase II environmental Site Assessment ASTM 
E 1903-11 and the City of Houston Chapter 11 Geotechnical and Environmental guidelines. 
The facilities previously identified as RECs are as follows: 

1) 14002 Memorial Drive- Map ID# 1- Shell Retail/TPG 225 05/ Star 
Enterprises, LPST facility. 

2) 14360 Memorial Drive- Map ID# 25- Diamond Shamrock 527, LPST 
facility. 

3) 14403 Memorial Drive- Map ID# 13- Texaco Service Station/ Sammy’s 
Memorial Texaco, LPST facility. 

4) 14565 Memorial Drive- Map ID# 3- Former Conoco Station, LPST 
facility. 

5) 14602 Memorial Drive- Map ID# 19- Exxon Mobil 62899/ Westside 
Memorial 66, LPST facility. 

6) 14603 Memorial Drive- Map ID# 18- Mobil 12BLX/ 12BLX/ Mobil Oil 
00BLX/ Mobil    Oil Corporation, LPST facility. 

7) 14732 Memorial Drive- Map ID# 24- Mr. Pride Car Wash/ Bubbles Hand 
Car Wash, LPST facility. 

8) 14754 Memorial Drive- Map ID# 10- Texaco Station/ Texaco/ Memorial 
Citgo, LPST facility. 

9) 14803 Memorial Drive- Map ID# 20- Chevron 60107979/ Chevron, LPST 
facility. 

10) 14557 Memorial Drive- Map ID# 7- Love Dry Cleaners/ Your Valet 
Cleaners, is on the DCRP list. 
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11) 14702 Memorial Drive: Grochett’s Texaco Service (1972)  
The facility is considered a ghost facility as it was not reported in the 
regulatory database, and does not currently exist in this location but was 
reported in the 1972 city directories. 

12) 14556 Memorial Drive: Conoco Car Wash (1972, 1980) 
This facility appears to have an address discrepancy as it is listed twice in 
the regulatory database. The second listing is listed as 14565 Memorial 
Drive which is previously mentioned above and appears to be the correct 
address. (Duplicate facility) 

13) 14477 Memorial Drive: Seven- Eleven (1972)  
The facility is considered a ghost facility as it was not reported in the 
regulatory database, and does not currently exist in this location but was 
reported in 1972 city directories. 

Sampling and analysis was conducted to determine whether contamination is 
present and the potential concentrations of the contaminant(s) in the soil and/or 
groundwater at the project alignment.  The Phase II ESA consisted of the following: 

 Conducted an investigation of facilities with the potential for environmental 
conditions as identified in a previously conducted Phase I ESA for the project 
alignment. 

 Completed a Texas Excavation Safety (Texas 811) notification. 

 Placing soil borings for soil sampling at equidistant locations to provide adequate 
coverage of the investigated facilities or area and to depths based on proposed 
construction activities.  Submitted soil samples for laboratory analytical testing 
based upon field observations (visual and olfactory) and field screening. 

 Conducted continuous field screening of soil cores at 2.0-foot intervals utilizing a 
photo-ionization detector (PID) calibrated to 100 ppm isobutylene standard. 

 Completed twenty-seven (27) soil borings along the project alignment. 

 Submitted soil samples for laboratory analyses of Volatile Organic Compounds 
(VOCs), Methyl Tert-Butyl Ether/Benzene, Toluene, Ethyl-benzene and total 
Xylenes (MTBE/BTEX) and/or Total Petroleum Hydrocarbons (TPH).   

 Detailed site assessment activities, reviewed laboratory analytical results and 
presented the results and conclusions in a Limited Phase II ESA investigation report. 

A thorough attempt has been made to identify soil and groundwater 
contamination at the proposed locations; however, there is a possibility that 
contamination may have escaped detection due to the limitations of this study, or the 
presence of undetected or unreported environmental releases. BOA reserves the right to 
alter our conclusions and recommendations based on our review of any information 
obtained after the date of this report. Our professional services have been performed 
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using the degree of care and skill ordinarily exercised, under similar conditions by 
environmental consultants practicing in this or similar localities. No warranty, express or 
implied is made as to the professional information included in this report.  

3.0  PHASE II ESA ACTIVITIES 
On July 2, 3, 8, 9, and 10, 2014, BOA completed twenty-seven (27) of the twenty-

nine (29) proposed soil borings. Samples SB-1 through SB-29 were collected at thirteen 
(13) REC locations (one (1) duplicate facility) to determine if TCEQ reported leaks have 
affected the project alignment.  Soil borings SB-1 and SB-17 were not completed due to the 
presence of multiple underground structures. The depths that borings were completed to 
were contingent on the depth of proposed utility excavation along the two-mile stretch of 
Memorial Drive and vary along the project alignment. The City of Houston (COH) 
Chapter 11 requirements include an additional five feet in depth added to those utility 
excavation depths. The location and depth of the borings were based on proposed 
construction activities and requirements as described in the City of Houston Chapter 11 
Design Manual. Following the COH requirements, soil borings along the project 
alignment were completed to depths varying between 14-25 feet bgs. Design plans 
include excavations on both the north and the south side of Memorial Drive. 

Cores were pre-cut from the project alignment before drilling could commence due 
to the thickness of the roadway which was found to be up to 14” in depth including the 
stabilizing shell or sand layer. Soil borings were advanced utilizing direct push 
technologies inclusive of a truck-mounted hydraulically-driven sampling device consisting 
of a 2-inch diameter, 4-foot long stainless steel sampling spoon.  Soil samples were 
continuously collected at 2-foot intervals and field screened utilizing a photo-ionization 
detector (PID).  PID readings ranged between 0-6.6 ppm at the REC locations. Geologic 
stratigraphy (lithology) and subsurface characteristics were recorded by the field 
geologist.  Soil Boring Locations and Data Summary in Appendix D provide site details. 
Soil boring locations are presented in Figures 6-10.  Soil boring logs are presented in 
Appendix A. 

Prior to the initial soil boring and between each 4-foot advancement, all sampling 
devices were thoroughly cleaned and decontaminated using a hospital grade detergent, 
water and distilled water.  Soil samples were obtained by personnel utilizing appropriate 
sampling tools and wearing clean, disposable gloves.  Disposable nitrile gloves were 
changed between each sample collection. As instructed by the COH Chapter 11 Design 
Manual, samples were to be obtained by the zone exhibiting the highest PID/OVA 
reading. If the highest PID/OVA readings are non-detect, the sample shall be collected 
from the soil-groundwater interface. If no saturated zone exists, then the sample shall be 
collected from the bottom of the boring. PID readings included samples of the soil boring 
collected from each 2-foot interval and placed in a disposable bag for head space 
screening.  Soil samples were then collected based on the previously mentioned 
requirements, and placed into two separate 4-ounce sterile glass containers equipped with 
Teflon-lined lids and submitted to the laboratory for testing.  Each container was filled to 
capacity with soil to limit the amount of headspace present.  All samples were labeled in 
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the field and stored at approximately 4oC prior to submission to Accutest Laboratories in 
Houston, Texas for laboratory analyses.  Chain-of-custody documentation accompanied 
the samples in accordance with standard quality assurance and quality control measures. 
Boreholes were plugged with bentonite plugging material and surface patched using 
appropriate material such as asphalt or no shrink concrete if the boring was taken within the 
road surface in accordance with standard drilling practice. 

3.1   SOIL SAMPLING  
 

Engineering plans show that excavation is proposed on the northern and 
southern side of the road in most locations; therefore, some soil borings were taken 
on both sides of Memorial Drive from the designated REC facility. Soils were 
classified using the Unified Soil Classification System (USCS). The subsurface 
soils in general, appeared to consist of clayey silt, silty clay, and clay. Specific 
soil descriptions and field observations for the soil borings are included on the 
boring logs contained in Appendix A. Soil classifications presented on the boring 
logs are based on visual field classification and have not been verified by 
geotechnical laboratory tests. Actual soil conditions may differ from those 
presented in the boring logs. PID values for all soil borings ranged between 0.0-6.6 
ppm, which is an insignificant value and may have been attributed to vehicle exhaust 
of the drill rig and passing vehicles; therefore, samples were taken at the soil-
groundwater interface near the bottom of the boring as described by COH’s Chapter 
11, Geotechnical and Environmental requirements.  

Photographs of field activities are presented in Appendix C, Soil Boring 
Location Maps are presented in Figures 3-7, and a Soil Boring Locations and Data 
Summary table is presented in Appendix D. 

 
1) 14002 Memorial Drive- Map ID# 1- Shell Retail/TPG 225 05/Star 

Enterprises 

 Soil boring SB-1 was proposed to be drilled on Kirkwood Road, 
adjoining the eastern boundary of this facility. Underground 
structures prevented the boring from being completed at this location.  

 Soil borings SB-2 and SB-3 were completed to 23.0 ft. bgs on the 
southern boundary of this facility. PID readings ranged between 0.1-
3.1 ppm at these locations. Groundwater was encountered between 
17.5-20.0 ft. bgs on sample SB-2, and at 15.0 ft. bgs on sample SB-
3. Soil samples were taken at this soil-groundwater interface. 

 Groundwater sample GW-2 was taken at boring location SB-2. See 
Section 3.1 and 5.3 for additional details.  

2) 14360 Memorial Drive- Map ID# 25- Diamond Shamrock 527, currently 
Valero fueling station 

 Soil borings SB-4 and SB-5 were completed to 22.0 ft. bgs on the 
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northern boundary of this facility. PID readings were non-detect (0.0 
ppm) at these locations. Groundwater was not encountered to 23.0 
ft. bgs. Soil samples were taken at the bottom of the boring.  

 A third boring, SB-6 overlaps with Sammy’s Memorial Texaco south 
of this facility at 14403 Memorial Drive. 

3) 14403 Memorial Drive- Map ID# 13- Texaco Service Station/ Sammy’s 
Memorial Texaco 

 Soil boring SB-6 was proposed to be completed to 22.0 ft. bgs, but 
met refusal at 20.5 ft. bgs south of the facility across Memorial Drive. 
PID readings ranged between 0.4-0.9 ppm at this location. 
Groundwater was not encountered to 20.5 ft. bgs. Soil samples were 
taken near the bottom of the boring at 19.5-20.5 ft. bgs.  

 Two borings, SB-4 and SB-5 overlap with the Valero fueling station 
north of this facility at 14360 Memorial Drive. 

4) 14477 Memorial Drive- Seven- Eleven (1972), currently a business plaza.  

 Soil borings SB-7 and SB-8 were completed to 18.0 ft. bgs on the 
northern boundary of this facility. PID readings were non-detect (0.0 
ppm) at these locations. Groundwater was encountered between 
12.0-13.0 ft. bgs on sample SB-7 and a soil sample was taken at this 
soil-groundwater interface. Groundwater was not encountered on 
sample SB-8 to 18 ft. bgs; therefore the sample was taken at the 
bottom of the boring. 

 Soil boring SB-9 was completed to 18.0 ft. bgs across Memorial 
Drive from the northern boundary of this facility. PID readings were 
non-detect (0.0 ppm) at this location. Groundwater was not 
encountered to 18 ft. bgs; therefore the sample was taken at the 
bottom of the boring. 

 Groundwater sample GW-6 was taken at boring location SB-7. See 
Section 3.1 and 5.3 for additional details.  

5) 14557 Memorial Drive- Map ID# 7- Love Dry Cleaners/ Your Valet 
Cleaners 

 Soil borings SB-10 and SB-11 were completed to 17.0 ft. bgs on the 
northern boundary of this facility. PID readings ranged between 0.0-
1.1 ppm at these locations. Groundwater was encountered between 
9.0-17.0 ft. bgs on sample SB-10 and a soil sample was taken at the 
soil-groundwater interface at 9.0-10.0 ft. bgs. Groundwater was not 
encountered on sample SB-11 to 17.0 ft. bgs; therefore the sample 
was taken at the bottom of the boring. 

 One boring, SB-12 overlaps with the former Conoco fueling station 
west of this facility at 14565 Memorial Drive. 
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 Groundwater sample GW-5 was taken at boring location SB-10. 
See Section 3.1 and 5.3 for additional details.  

6) 14565 Memorial Drive- Map ID# 3- Former Conoco Station (Recently 
closed and demolished facility) 

 Soil borings SB-12 and SB-13 were completed to 17.0 ft. bgs on the 
northern boundary of this facility. PID readings ranged between 0.5-
1.0 ppm at these locations. Groundwater was not encountered to 
17.0 ft. bgs; therefore the samples were taken near the bottom of the 
borings. 

 One boring, SB-11 overlaps with the former Love/Your Valet dry 
cleaning east of this facility at 14557 Memorial Drive. 

 14556 Memorial Drive- Conoco Car Wash (1972, 1980) 
This facility is assumed to have an address discrepancy as it is listed 
twice in the regulatory database with an address of 14565 Memorial 
Drive and appears to be the same facility.  

7) 14602 Memorial Drive- Map ID# 19- Exxon Mobil 62899/ Westside 
Memorial 66 (Currently, Phillips 66 fueling station) 

 Soil boring SB-15 was completed to 25.0 ft. bgs on the southern 
boundary of this facility. PID readings ranged between 1.4-6.6 ppm 
at this location. Groundwater was encountered between 22.0-23.0 
ft. bgs and a soil sample was taken at this soil-groundwater 
interface. 

 Soil borings SB-14 and SB-16 overlaps with the former Mobil 
fueling station previously located at 14603 Memorial Drive, south of 
this facility. 

 Groundwater sample GW-1 was taken at boring location SB-15. 
See Section 3.1 and 5.3 for additional details.  

8) 14603 Memorial Drive- Map ID# 18- Mobil 12BLX/ 12BLX/ Mobil Oil 
00BLX/ Mobil    Oil Corporation (Currently, Taco Bell and Starbucks) 

 Soil borings SB-14 and SB-16 were completed to 25.0 ft. bgs on the 
northern boundary of this facility. PID readings ranged between 
0.3-2.8 ppm at this location. Groundwater was encountered 
between 23.0-24.0 ft. bgs on boring SB-14 and a soil sample was 
taken at this soil-groundwater interface. Groundwater was not 
encountered to 25.0 ft. bgs on boring SB-16; therefore the sample 
was taken near the bottom of the boring. 

 Soil boring SB-15 overlaps with the former Mobil fueling station 
previously located at 14603 Memorial Drive, south of this facility. 

 Soil boring SB-17 was proposed to be drilled on the northern 
boundary of the Starbucks coffee facility, adjoining the western 
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boundary of Taco Bell. Underground and overhead structures 
prevented the boring from being completed at this location as options 
on boring re-location were limited.  

9) 14702 Memorial Drive- Grochett’s Texaco Service (1972) (Ghost facility, 
possibly in the current Walgreens location in a shopping plaza) 

This facility appears to have been a fueling station reported in the City 
Directories possibly located at/or adjoining east of Hungry’s Restaurant 
based on surrounding address locations, but exact location is unknown. This 
facility was not reported in the regulatory database, and does not currently 
exist in this location. Secondary possible location is at 14754 Memorial at 
the former Citgo location, borings SB-24 through SB-26, which is also 
being tested. 

 Soil borings SB-18 and SB-19 were completed to 23.0 ft. bgs on the 
southern boundary of this facility. PID readings ranged between 
0.1-1.0 ppm at this location. Groundwater was not encountered to 
23.0 feet bgs on boring SB-18; therefore the sample was taken near 
the bottom of the boring.  Groundwater was encountered between 
18.0-19.0 ft. bgs on boring SB-19 and a soil sample was taken at 
this soil-groundwater interface.  

 Soil boring SB-20 was completed south across Memorial Drive 
from this facility. PID readings ranged between 0.3-1.2 ppm at this 
location. Groundwater was not encountered to 23.0 ft. bgs, and a 
soil sample was taken near the bottom of the boring. 

 Groundwater sample GW-3 was taken at boring location SB-19. 
See Section 3.1 and 5.3 for additional details.  

10) 14732 Memorial Drive- Map ID# 24- Mr. Pride Car Wash/ Bubbles Hand 
Car Wash 

 Soil borings SB-21 and SB-23 were completed to 23.0 ft. bgs on the 
southern boundary of this facility. PID readings ranged between 
0.3-1.1 ppm at these locations. Groundwater was not encountered 
to 23.0 ft. bgs, and soil samples were taken near the bottom of the 
borings. 

 Soil boring SB-22 was completed south across Memorial Drive 
from this facility. PID readings were 0.1 ppm at all boring depths at 
this location. Groundwater was encountered between 16.0-24.0 ft. 
bgs, and a soil sample was taken at this soil-groundwater interface. 

 Groundwater sample GW-4 was taken at boring location SB-22. 
See Section 3.1 and 5.3 for additional details.   

11) 14754 Memorial Drive- Map ID# 10- Texaco Station/ Texaco/ Memorial 
Citgo (recently demolished) 
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 Soil boring SB-24 was completed to 14.0 ft. bgs east of this facility 
across Thickett Lane. PID readings were non-detect (0.0 ppm) at 
this location. Groundwater was not encountered to 14.0 ft. bgs, and 
the soil sample was taken near the bottom of the boring. 

 Soil borings SB-25 and SB-26 were completed to 14.0 ft. bgs south 
across Memorial Drive from this facility. PID readings ranged 
between 0.0-0.3 ppm at these locations. Groundwater was not 
encountered to 14.0 ft. bgs, and the soil sample was taken near the 
bottom of the boring. 

12) 14803 Memorial Drive- Map ID# 20- Chevron 60107979/ Chevron 
(Currently, Carmello’s Italian restaurant mobile office building and 
employee parking) 

 Soil borings SB-27, SB-28, and SB-29 were completed to 20.0 ft. 
bgs on the northern boundary of this facility. PID readings ranged 
between 0.1-1.7 ppm at these locations. Groundwater was not 
encountered to 20.0 ft. bgs and the soil samples were taken near 
the bottom of the borings.  

3.1  GROUNDWATER SAMPLING  

Due to the multiple locations of the REC facilities and their close 
proximity to each other, nine (9) groundwater sample locations (SLs) were 
designated to cover multiple facilities. Of the nine (9) SLs, six (6) SLs were 
sampled. The remaining four (4) locations did not exhibit groundwater in the soil 
boring or was in a SL already sampled.  Groundwater sampling was conducted at 
soil borings exhibiting a soil-groundwater interface to determine the presence or 
absence of Chemicals of Concern (COC) in groundwater at the investigated REC 
sites.  Temporary piezometer wells were installed in selected borings as follows: 
GW-1 (SB-15), GW-2 (SB-2), GW-3 (SB-19), GW-4 (SB-22), GW-5 (SB-10), 
and GW-6 (SB-7). A low-flow pump with adjustable flow-rate was utilized to 
collect samples and purge sediment before collections. Three (3) Forty (40) 
milliliter (mL) vials of groundwater, preserved with hydrochloric acid (HCL), 
were collected for each COC as related to each REC site such as benzene, toluene, 
ethyl-benzene and total xylenes (BTEX), methyl tert-butyl ether (MTBE), volatile 
organic compounds (VOCs), and/or total petroleum hydrocarbons (TPH). The 
samples were stored on ice until submitted to laboratory.  

See Soil Boring Locations and Data Summary Table in Appendix D for 
additional details. 

4.0  REGULATORY FRAMEWORK 
The Texas Commission on Environmental Quality (TCEQ) administers the 

Environmental Protection Agency (EPA) regulations and enforcement in Texas.  It has 
additionally established its own standards for environmental compliance.  The Texas Risk 
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Reduction Program (TRRP) administered by TCEQ, as provided for in 30 TAC Chapter 
350, addresses levels of regulated compounds and allowable levels of such contaminants to 
protect human health, safety, and the environment.  The TCEQ TRRP applies to closures, 
corrective actions, and remediation efforts subject to the jurisdiction of the TCEQ.  The 
TRRP, whether residential or commercial, contains provisions for Remedy Standard A (no 
physical controls required) or Remedy Standard B (physical controls required).  
Implementation of Remedy Standard A or Remedy Standard B is a tiered process, as 
described in general terms below: 

 Tier 1 is a risk-based analysis to derive non site-specific protective concentration 
limits (PCLs) for complete or reasonably anticipated to be complete exposure 
pathways.  Tier 1 is based on default exposure factors and affected property 
parameters, and assumes exposure occurs at, above, or below the source area (i.e., 
no lateral transport) (TCEQ Subchapter D Section 350.75 (b)). 

 Tier 2 is a risk-based analysis to derive site-specific PCLs for complete or 
reasonably anticipated to be completed exposure pathways utilizing site-specific 
exposure factors, as allowable, and/or affected property parameters and Tier 1 
equations.  Tier 2 PCLs may also include lateral transport considerations (TCEQ, 
Subchapter D Section 350.75 (c)). 

 Tier 3 is a risk-based analysis to derive site-specific PCLs for complete or 
reasonably anticipated to be completed exposure pathways.  Tier 3 PCLs are based 
on measured natural attenuation factors and/or natural attenuation factor 
models/equations other than those provided for Tier 1 or 2; and may also include 
site-specific exposure factors, as allowable, and/or affected property parameters 
(TCEQ, Subchapter D Section 350.75 (d)). 

 
The below provided soil PCLs are concentrations which are protective of human health and 
the environment: 
 
 * GWSoilIng * Groundwater Soil Ingestion (GWSoilIng) is the 

groundwater protection standard for either residential 
or commercial use.  Concentration in soil is assumed 
protective of groundwater considering cross-medial 
contamination of groundwater from contaminated 
soil.  This is the critical PCL for special handling 
practices of the soil for the project. 

 
 * TotSoilComb * The Total Soil Combined (TotSoilComb) PCLs are a 

combined exposure standard for residential use.  The 
PCL considers cross-media contamination of human 
ingestion, inhalation and dermal pathways.  This is 
the critical PCL for construction worker exposure 
concentrations. 
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 * GWGWIng * The groundwater ingestion pathway (GWGWIng) PCL 
is the groundwater protection standard for either 
residential or commercial use.  The GWGWIng PCLs 
are the same as the Federal Drinking Water Standards 
Maximum Concentration Limits (MCLs). This will 
be utilized to determine whether the groundwater is 
acceptable for surface discharge.  

 Values that do not meet or exceed the TCEQ TRRP PCLs are not a concern to 
construction workers; however soil borings with detections (including J-values) are defined 
as Potentially Petroleum Contaminated Areas (PPCA) as defined in the City of Houston 
(COH) Guide Specification document 02105 and will require action levels as described in 
the COH Guide Specification documents 02105 and 02120. 

5.0  SOIL LABORATORY ANALYTICAL  
A total of twenty-seven (27) soil samples were collected from the twenty-seven 

(27) soil borings and were submitted to a certified laboratory for analyses.  The soil 
samples were analyzed for total petroleum hydrocarbons (TPH) by Texas Commission on 
Environmental Quality (TCEQ) Texas Method 1005, volatile organic compounds (VOCs) 
and/or methyl tert-butyl ether/benzene, toluene, ethyl-benzene and total xylenes 
(MTBE/BTEX) by EPA Method SW846-8260. The following details the laboratory 
methodology: 

5.1  LABORATORY ANALYTICAL METHODS 
Methyl tert-butyl ether/benzene, toluene, ethyl-benzene, and xylene 

(MTBE/BTEX) and/or VOCs by SW-846 EPA Method 8260:  This laboratory 
analysis employs a gas chromatograph (GC) equipped with a Mass Spectrometer 
(MS) detector to detect and quantify certain regulated, volatile organic compounds 
in a soil or water sample.  Compounds on this list include certain chlorinated 
solvents used in dry cleaning and printing processes, refined petroleum products 
such as gasoline and diesel, and others.  This method can also be used to test for 
BTEX compounds, which are a portion of the entire VOC list.  These compounds 
are common components of most formulated gasolines, and their presence is a 
reliable indicator that a gasoline release has occurred. 

Total petroleum hydrocarbons (TPH) by TCEQ Method 1005: This 
laboratory analysis utilizes a GC equipped with a flame ionization detector (FID) to 
quantify levels of petroleum compounds or derivatives in the range from C6 to C28, 
in a soil or groundwater medium.  Results are reported in two to three distinct 
ranges, from C6 to C12, >C12 to C28 and >C28 to C35. This allows some 
interpretation as to the possible source of the release, based upon the indicated 
carbon range.  Petroleum hydrocarbons are not necessarily hazardous or toxic.  The 
analysis is designed to determine if TPH is present, and to quantify the level of 
petroleum hydrocarbons.  This analysis is especially useful as a broad category 
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procedure, and may indicate additional testing for the specific hazardous or toxic 
constituents which may be present and contribute to the TPH levels assessed.  Some 
constituents of petroleum hydrocarbons may be hazardous or toxic, high levels of 
TPH require additional testing of the sample area. 

5.2  SOIL LABORATORY ANALYTICAL RESULTS 
Soil samples SB-1 through SB-29, were submitted for analysis of TPH and 

MTBE/BTEX for LPST facilities with the exception of samples SB-10 and SB-11 
which were additionally tested for TPH and VOCs for dry cleaning facilities and 
samples SB-1 and SB-17 which were cancelled due to various structures 
underground.  The resulting laboratory analytical data was compared to the TCEQ 
TRRP Tier 1 Protective Concentration Limits (PCLs). Due to the limited number 
of soil sample collected along the project alignment, the PPCA station ranges are 
approximate. Lab Analysis reports are presented in Appendix B.  

All soil samples are reported to be below TCEQ TRRP Tier 1 PCLs and 
are reported as non-detect (U) with the exception of: 

 
1) Sample SB-4 (14360 Memorial Drive):  

 An elevated MTBE value of 0.0075 mg/kg is reported for the 
sample taken at 21-22 ft bgs. This reported level is below the 
TCEQ action level with a groundwater value of 0.24 mg/L.  

 The approximate station range is from 76+30 to 77+40. 
2) SB-10 (14557 Memorial Drive):  

 Elevated TPH values are reported for the sample taken at 16-17 
ft. bgs with values of C12-C28= 54.7 mg/kg, C28-C35=92.3 
mg/kg, for a total C6-C35= 147 mg/kg. J-values are reported for 
acetone at 0.0266 mg/kg J, 1,2-Dichloroethane at 0.0014 mg/kg 
J, and chloroform at 0.00923 mg/kg J.  

 Acetone is an analyte that is typically laboratory introduced 
(related to sample preparation-solvents used to extract the 
analyzed substrate); therefore the detection is not a recognized 
environmental condition to the project and additional 
discussion is not warranted.  A “J” value is an estimated 
concentration between the method detection limit (MDL) and 
practical quantitation limit (PQL). 

 The approximate station range is from 60+00 to 61+00. 

3) SB-11 (14557/14565 Memorial Drive):  

 Elevated TPH values are reported for the sample taken at 16-17 
ft. bgs with values of C28-C35=30.8 mg/kg, for a total C6-C35= 
30.8 mg/kg.  
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 The approximate station range is from 59+00 to 60+00. 
4) SB-14 (14602 Memorial Drive):  

 J-values for TPH are reported for the sample taken at 23-24 ft. 
bgs with values of C12-C28= 18.1 mg/kg J, for a total C6-C35= 
18.1 mg/kg J.  

 A “J” value is an estimated concentration between the method 
detection limit (MDL) and practical quantitation limit (PQL). 

 The approximate station range is from 56+20 to 57+30. 

5) SB-26 (14754 Memorial Drive):  

 J-values for benzene are reported for the sample taken at 13-14 ft. 
bgs with a value of 0.0012 mg/kg J.   

 A “J” value is an estimated concentration between the method 
detection limit (MDL) and practical quantitation limit (PQL).  

 The approximate station range is from 40+30 to 41+20. 
6) SB-27 (14803 Memorial Drive):  

 J-values for TPH are reported for the sample taken at 17-18 ft. 
bgs with values of C12-C28= 16.0 mg/kg J, C28-C35=69.7 mg/kg 
J, for a total C6-C35= 85.7 mg/kg J.   

 A “J” value is an estimated concentration between the method 
detection limit (MDL) and practical quantitation limit (PQL). 

 The approximate station range is from 33+50 to 34+50. 

 

5.3  GROUNDWATER LABORATORY ANALYTICAL RESULTS 
Groundwater samples GW-1 through GW-6, were submitted for analysis 

of TPH and MTBE/BTEX for LPST facilities, with the exception of sample GW-
5 which was also tested for TPH and VOCs for dry cleaning facilities.  The 
resulting laboratory analytical data was compared to the TCEQ TRRP Tier 1 
Groundwater PCLs.  

All groundwater samples are reported to be below TCEQ TRRP Tier 1 
PCLs and are reported as non-detect (U) with the exception of: 

 
1) GW-2 (Soil Boring SB-2 14002 Memorial Drive):  

 Reported MTBE concentration of 0.0036mg/kg. Although this 
resultant value is lower than the Groundwater PCL of GWGWIng 
0.24 mg/kg, the presence of the contaminant makes this 
location a PPCA based on COH requirements.  

 The approximate station range is from 109+00 to 111+00. 
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Lab Analysis Results are presented in Appendix B.  

6.0  AIR MONITORING/WASTE MANAGEMENT PRACTICES 
Based on the results of the Phase II ESA, the soil is not significantly hydrocarbon-

affected and is not a concern to construction workers; however, the results in these locations 
may impact design considerations and it is recommended that the City of Houston (COH) 
Guide Specifications 02105 and 02120 are followed in regards to PPCA.  

7.0  INVESTIGATION DERIVED WASTE 
Two (2) composite soil samples of investigative derived waste (IDW) were 

collected from the contents of the 55-gallon drum of soil cores generated from the 
sampling activities.  The composite soil sample was analyzed for MTBE/BTEX, VOC, 
and TPH.  Based on the laboratory analytical results, sample IDW-1 reported a J-value of 
benzene at 0.00092 mg/kg J. This value is far below the TCEQ TRRP Tier 1 PCLs of 
0.026 mg/kg; therefore the soil will be disposed of as general waste.  A copy of the Lab 
Analysis Results is presented in APPENDIX B. 

8.0  CONCLUSIONS 
The purpose of the assessment was to determine the absence or presence and the 

concentration levels of contaminants associated with petroleum hydrocarbons and/or dry 
cleaning practices in soil and/or groundwater.  We conclude that COCs do not meet or 
exceed the TCEQ TRRP PCLs for MTBE/BTEX, TPH, or VOCs in any soil or 
groundwater sample; however there are six (6) PPCAs that may impact construction 
design and activities. 
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9.0  RECOMMENDATIONS 
Based on the laboratory analytical results and field observations of the Limited Phase II 
Environmental Site Assessment for the two-mile Memorial Drive paving project in 
Houston, Harris County, Texas, the soil is not significantly hydrocarbon-affected and is not 
a concern to construction workers; however, the results in these locations may impact design 
considerations and it is recommended that the City of Houston (COH) Guide Specifications 
02105 and 02120 are followed in regards to PPCA.  

The PPCAs and corresponding centerline stations are as follows: 

1) Groundwater Sample GW-2 (at soil boring location SB-2) (14002 Memorial 
Drive): Elevated MTBE value in groundwater.   

PPCA Station 109+00 to Station 111+00 

2) Soil Sample SB-4 (14360 Memorial Drive): Elevated MTBE value at 21-22 ft 
bgs.   

PPCA Station 76+50 to Station 77+50 

3) Soil Sample SB-10 (14557 Memorial Drive): Elevated TPH values at 16-17 ft. 
bgs and J-values for acetone, 1,2-Dichloroethane, and chloroform. 

PPCA Station 59+00 to Station 61+00 

4) Soil Sample SB-11 (14557 Memorial Drive): Elevated TPH values 16-17 ft. bgs.  

PPCA Station 59+00 to Station 61+00 

5) Soil Sample SB-14 (14603 Memorial Drive): J-values for TPH at 23-24 ft. bgs.  

PPCA Station 56+00 to Station 57+00 

6) Soil Sample SB-26 (14754 Memorial Drive): J-values for Benzene at 13-14 ft.t 

bgs.  PPCA Station 40+30 to Station 41+20 

7) Soil Sample SB-27 (14803 Memorial Drive): J-values for TPH at 17-18 ft. bgs.   

PPCA Station 33+50 to Station 34+50 

No further studies are recommended for the project alignment. 
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