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SUPPLEMENTAL NORM SURVEY AND LEAD SAMPLING REPORT 

FORMER CACTUS PIPE AND SUPPLY FACILITY 

815 DORSETT STREET 

 

HOUSTON, HARRIS COUNTY, TEXAS 

 

Terracon Project No.  92127214 

August 28, 2012 

 

 

1.0 INTRODUCTION 

 

1.1 Background and Scope 

 

The former Cactus Pipe and Supply Facility (hereinafter referred to as ‘site’) is located at 815 

Dorsett Street in Houston, Texas.  The 16.5-acre site is located on the northeast corner of 

Dorsett and Market Streets in Houston, Texas, one block south of I-10.  The site was formerly 

utilized as an oil field pipe salvage yard from at least the 1950s through 1992.  The City of 

Houston (COH) purchased the site in 1986.  The City is planning to redevelop the site and 

therefore, is seeking site closure to residential standards. 

 

Previous environmental assessments performed at the site by the RRC found contamination in 

the soil limited to near surface soils, and identified lead and naturally occurring radioactive 

material (NORM) as the two primary constituents of concern (COC).  In September 2009, the 

RRC undertook a partial cleanup at the site for oil and gas waste based on the findings of the 

previous site assessment activities.  The partial cleanup included soil impacted by NORM, TPH, 

lead, arsenic, barium, and cadmium.  The RRC was not able to complete the full removal of the 

lead-impacted soil due to site constraints.  Approximately 25% of the site was covered by end-

dumped soil piles not considered to be Oil and Gas Waste by the RRC and there were a few 

areas of NORM-impacted soils adjacent to the existing buildings that could not be accessed 

until the buildings were demolished.  While the RRC was in the field for the remediation work 

that took place in 2009, they delineated the approximate extent of the impacted soil left in place 

for later removal.  The City of Houston completed demolition of the buildings in 2011 and 

removed or relocated the end-dumped soil piles in early 2012 to provide RRC access to these 

areas.   

 

The objectives of the site assessment activities reported herein were to determine if there is 

NORM and/or lead impacted shallow soil present within the limits of the area occupied by the 

former end-dumped soil piles, and where necessary, supplement the previously performed 

preliminary delineation of the lead-impacted soil in those areas remaining to be remediated. 
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2.0 FIELD ACTIVITIES 

 

2.1 NORM Survey 

 

Prior to mobilization to the site, the Visual Sample Plan (VSP) software for identifying hotspots 

was used to generate NORM screening locations within the area to be screened—the sum of all 

mapped soil pile areas.  This resulted in NORM screening locations on an approximately 20-feet 

grid pattern.  A sub-meter GPS instrument pre-loaded with the predetermined NORM screening 

locations was used in the field to navigate to each location to be scanned for NORM.  Some of 

the screening locations had to be field adjusted due to site constraints like debris piles still 

present at the site. 

 

RRC in 2009 had determined the average background NORM level for the site to be 15 

microroentgens per hour (µR/hr).  The background level was calculated by averaging several 

NORM readings collected across the site in unaffected areas by RRC’s remediation contractor, 

USA Environment, LP. 

 

A Ludlum Model 3 gamma ray scintillometer (GRS) was used to scan and record NORM levels 

at each screening location for this supplemental site assessment.  The GRS was calibrated prior 

to use in the field.  NORM readings in (µR/hr) were recorded at the representative (pre-

determined) locations; and the areas between these screening locations were also scanned to 

note and record any significant deviation if it existed.  If an elevated NORM reading was 

detected at a scanned location, additional readings were collected around the location exhibiting 

the elevated reading to fully delineate the NORM-impacted soil in the area. 

 

Additionally, NORM screening performed by COH during its demolition activities completed at 

the site in 2011 identified two additional locations having elevated NORM readings and these 

two areas were added to the study area.  One location is an area between the pipe racks that 

remain in the northeastern portion of the site.  The other location is at the southern portion of the 

site, west of the former buildings.  These two additional screening locations (RN-1 and RN-3) 

are shown on Figure 2 and have been documented using GPS. 

 

The RRC had adopted a site-specific screening level for NORM of 30 µR/hr (twice the average 

background radiation for the site) and Terracon used the same action level for field delineation 

of NORM.  Three areas exhibited field NORM readings greater than 30 µR/hr.  These three 

areas (RN-1, RN-2 and RN-3) are depicted on Figure 2 and included two of the areas (RN-1 

and RN-3) identified by the COH as having elevated NORM readings during their demolition 
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activities on site.  NORM levels detected in these three areas ranged from 50 to 160 µR/hr.  At 

locations where NORM readings exceeding 30 µR/hr were detected, a soil sample was 

collected and packaged for further analysis at a radiochemistry laboratory.  Soil samples RN-1, 

RN-2, and RN-3 were collected from the near surface (0 to 1 feet bgs) from these areas for 

laboratory analysis.  The laboratory results are discussed in Section 3.1. 

 

Soil samples RN-1 through RN-3 were collected in laboratory-supplied containers and 

relinquished to Anacon Laboratories (Anacon) in Houston, Texas.  Anacon subsequently 

shipped the samples to the Pace Analytical Services for radiochemistry analyses. 

 

2.2 Soil Borings and XRF Screening for Lead 

 

As with the NORM screening locations, predetermined sampling locations were generated using 

VSP software (programed to identify hotspots) prior to mobilization to the site and a sub-meter 

GPS unit was used in the field to navigate to these locations.  Lead sample locations were 

plotted in an approximate 30-feet grid pattern, within a sampling area that constituted the sum of 

all mapped soil pile areas.  Similarly as with the NORM screening, some of the sampling 

locations for lead had to be field adjusted due to site constraints like debris piles still present at 

the site. 

 

Sixty-four soil samples (RB-1 through RB-64) were collected from the footprint of the end-

dumped soil piles and from other potentially lead-impacted areas that were previously 

delineated by the RRC but not yet excavated.  The soil borings for lead samples were advanced 

by a Monitor Well Driller licensed in the State of Texas to a depth of 4 feet below ground surface 

(bgs) using a tractor-mounted direct-push technology (DPT) rig.  For all of the soil borings 

completed, where fill material was encountered it was fully penetrated within 4 feet bgs and the 

lithology encountered below the fill material was generally silty clay.  Sampling equipment was 

decontaminated by an Alconox wash, potable water rinse and final distilled water rinse prior to 

commencement of the field activities and between the advancement of each soil boring. 

 

Soil cores were collected using four-foot-long sample barrels with acetate liners.  The soil cores 

were scanned in the field for lead using an Innovex® XRF Analyzer at depth intervals of 0 to 1 

foot, 1 to 2 feet, and 3 to 4 feet and results were recorded.  Table 1 presents the XRF results for 

lead for the sixty-four soil borings completed at the site.  Where the XRF reading indicated a 

lead concentration exceeding 400 parts per million (ppm), a soil sample representative of that 

interval was collected and packaged for laboratory analysis for total lead. 
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Additionally, each soil core was scanned for NORM.  NORM levels detected in soil cores were 

all below 30 µR/hr. 

 

There were a total of twelve borings where one of the intervals scanned exceeded 400 ppm for 

lead and soil samples were collected from these cores for laboratory analyses.  The soil 

samples were placed in laboratory-supplied glassware, placed on ice in a cooler, and 

transported with a completed chain-of-custody form to Anacon Laboratories, in Houston, Texas.  

As per the scope of work, each soil sample was analyzed for total lead using EPA test method 

6020. 

 

The excess soil cores having an XRF reading for lead of greater than 400 ppm were placed in a 

55-gallon drum appropriately labeled with project-specific information and date.  The drum is 

stored onsite pending profiling and disposal of the waste.  The boreholes were backfilled to 

surface grade using bentonite pellets in accordance with applicable state regulations. 

20. 

3.0 INVESTIGATION RESULTS AND EVALUATION 

 

The soil sample analytical results have been summarized in Tables 2 and 3.  A copy of the 

analytical report and chain-of-custody form is included in Appendix A.  The results of the 

laboratory analyses are discussed below. 

 

3.1 NORM 

 

The soil sample analytical results for NORM are summarized in Table 3.  Soil samples RN-1 

through RN-3 were analyzed by gamma spectroscopy to determine their radioactivity 

concentrations of Radium-226 and Radium-228.  Radium-226 concentrations detected in RN-2 

and RN-3 exceeded the Department of State Health Services (DSHS) exemption level above 

which oil and gas waste is considered NORM oil and gas waste of 30 picocuries per gram 

(pCi/g) at 36.5 pCi/g and 254 pCi/g respectively. 

 

Based on the field screening for NORM completed at the site and the results of laboratory 

analysis of select soil samples for NORM, the area represented by the soil samples RN-2 and 

RN-3 appear to be impacted by NORM requiring removal. 
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3.2 Lead 

 

The laboratory results of the twelve soil samples selected based on XRF readings exceeding 

400 ppm are summarized in Table 2.  Soil samples RB-13 (758 milligrams per kilogram, mg/Kg), 

RB-20 (1,560 mg/Kg), RB-36 (646 mg/Kg), RB-57 (1,310 mg/Kg), RB-59 (754 mg/Kg) and RB-

60 (907 mg/Kg) exceeded TCEQ  health-based protective concentration level (PCL) for lead of 

500 mg/Kg.  The remainder of the twelve samples (RB-21, RB-35, RB-42, RB-43, RB-51, and 

RB-63) did not exhibit concentrations above 500 mg/Kg.  This indicates that for each sample 

location, the result obtained by XRF may not always correlate closely with the result obtained 

from laboratory analysis.  We believe the reason for this lack of correlation is due to variability of 

the lead concentration within the sampled volume; in other words the source of lead that 

resulted in the elevated XRF reading is not uniformly distributed throughout the sample and 

since the lab takes such a small relative volume of the sample to run its analysis, the source of 

the lead causing the higher XRF reading can be missed. 

 

Therefore, for the purposes of determining areas that need further remediation for lead, 

Terracon recommends that both the laboratory results together with the XRF results obtained in 

the field be considered.  There appears to be twelve hot spots for lead, represented by the 

samples that exhibited a reading of greater than 400 ppm during XRF field screening.  Based on 

the results of XRF field screening, the hot spots are limited to 3 feet bgs in depth. 

4.0 FINDINGS AND RECOMMENDATIONS 

 

Based on the results of the investigation, Terracon provides the following findings and 

recommendations: 

 

 The field screening for NORM and the results of laboratory analysis on corresponding 

soil samples for NORM indicate the areas represented by soil samples RN-2 and RN-3 

appear to be the only remaining NORM-impacted soil as the site.  Terracon 

recommends that at RN-2 and RN-3, a 10-ft by 10-ft area, 2 feet deep, be excavated 

and the excavated material be properly disposed of offsite.  The estimated volume of the 

NORM-impacted material to be removed is approximately 10 cubic yards for each area, 

totaling 20 cubic yards. 

 

 The locations under the former end-dumped soil piles that appear to have a lead 

concentration exceeding the TCEQ health-based PCL of 500 mg/Kg include the 

following sample locations: RB-13, RB-20, RB-21, RB-35, RB-36, RB-42, RB-43, RB-51, 
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RB-57, RB-59, RB-60, and RB-63.  Terracon recommends that these hotspots be 

remediated by excavating a 10-ft by 10-ft area, 3 feet deep, centered on each sample 

location.  The location of these hotspots is shown on Figure 2. 

 

 The soil cores with an XRF reading for lead of greater than 400 ppm that were not 

submitted for laboratory analysis were placed in a 55-gallon drum appropriately labeled 

with project-specific information and date.  The drum is stored onsite pending its future 

disposal.  It is anticipated that the contents of the drum will be disposed of together with 

excavated lead-affected soil at the site, once such excavation/remediation takes place.   
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FIGURE 1 – SITE VICINITY MAP 

FIGURE 2 – SITE PLAN 
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TABLE 1  - SUMMARY OF XRF SCREENING RESULTS - LEAD 

TABLE 2  - SUMMARY OF SOIL ANALYTICAL RESULTS - LEAD 

TABLE 3  - SUMMARY OF SOIL ANALYTICAL RESULTS - NORM 

  



Sample ID Sample Date Depth (in feet) Reading

1 15

2 16

4 15

1 115

2 18

4 20

1 131

2 16

4 20

1 45

2 21

4 14

1 30

2 15

4 18

1 10

2 14

4 15

1 269

2 22

4 18

1 117

2 15

4 12

1 23

2 16

4 22

1 22

2 112

4 46

1 44

2 15

4 20

1 29

2 20

4 16

1 641

2 13

4 13

1 44

2 23

4 17

1 55

2 17

4 19

1 167

2 13

4 15

1 18

2 300

4 21

RB-13

RB-14

RB-15

RB-16

RB-17

TABLE 1

Summary of XRF Screening Results-Lead

Former Cactus Pipe and Supply Facility

815 Dorsett

Houston, Harris County, Texas

all measurements are in parts per million (ppm)

RB-1

RB-2

RB-3

RB-4

RB-5

RB-6

RB-7

RB-8

RB-9

RB-10

RB-11

RB-12

4/26/2012

4/26/2012

4/26/2012

4/26/2012

4/26/2012

4/26/2012

4/26/2012

4/26/2012

4/26/2012

4/26/2012

4/26/2012

4/26/2012

4/26/2012

4/26/2012

4/26/2012

4/26/2012

4/26/2012
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Sample ID Sample Date Depth (in feet) Reading

TABLE 1

Summary of XRF Screening Results-Lead

Former Cactus Pipe and Supply Facility

815 Dorsett

Houston, Harris County, Texas

all measurements are in parts per million (ppm)

RB-1 4/26/2012
1 50

2 19

4 22

1 133

2 17

4 14

1 2,292

2 47

4 16

1 18

2 406

4 23

1 79

2 35

4 12

1 223

2 13

4 23

1 52

2 243

4 14

1 11

2 13

4 50

1 10

2 14

4 15

1 21

2 14

4 18

1 43

2 22

4 19

1 34

2 12

4 13

1 25

2 17

4 16

1 16

2 11

4 15

1 12

2 16

4 21

1 19

2 16

4 21

1 18

2 17

4 9

RB-31

RB-32

RB-33

RB-34

RB-22

RB-23

RB-24

RB-25

RB-26

RB-27

RB-28

RB-29

RB-30

RB-18

RB-19

RB-20

RB-21

4/27/2012

4/27/2012

4/27/2012

4/26/2012

4/26/2012

4/27/2012

4/27/2012

4/27/2012

4/27/2012

4/27/2012

4/27/2012

4/26/2012

4/26/2012

4/26/2012

4/26/2012

4/26/2012

4/27/2012
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Sample ID Sample Date Depth (in feet) Reading

TABLE 1

Summary of XRF Screening Results-Lead

Former Cactus Pipe and Supply Facility

815 Dorsett

Houston, Harris County, Texas

all measurements are in parts per million (ppm)

RB-1 4/26/2012
1 904

2 10

4 9

1 3,900

2 9

4 20

1 21

2 52

4 12

1 19

2 335

4 50

1 210

2 15

4 13

1 18

2 58

4 9

1 50

2 16

4 12

1 21

2 691

4 105

1 21

2 740

4 16

1 14

2 392

4 46

1 45

2 398

4 110

1 79

2 246

4 12

1 60

2 267

4 13

1 180

2 14

4 12

1 13

2 14

4 18

1 67

2 16

4 26

1 20

2 1,561

4 12

RB-49

RB-50

RB-51

RB-40

RB-41

RB-42

RB-43

RB-44

RB-45

RB-46

RB-47

RB-48

RB-35

RB-36

RB-37

RB-38

RB-39

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012
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Sample ID Sample Date Depth (in feet) Reading

TABLE 1

Summary of XRF Screening Results-Lead

Former Cactus Pipe and Supply Facility

815 Dorsett

Houston, Harris County, Texas

all measurements are in parts per million (ppm)

RB-1 4/26/2012
1 128

2 16

4 9

1 228

2 142

4 13

1 61

2 272

4 20

1 186

2 11

4 16

1 49

2 13

4 17

1 1,890

2 19

4 16

1 243

2 10

4 12

1 921

2 16

4 9

1 80

2 4,993

4 27

1 303

2 18

4 34

1 256

2 16

4 17

1 562

2 74

4 29

1 33

2 32

4 11

Note:

RB-64

RB-58

RB-59

RB-60

RB-61

RB-62

RB-63

RB-52

RB-53

RB-54

RB-55

RB-56

RB-57

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

4/30/2012

XRF readings in BOLD  indicate exceedence of the field action level of 400 ppm for lead.  Samples exhibiting XRF 

reading of greater than or equal to 400 ppm were selected for laboratory analysis.
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Sample Number Sample Date
Sample Depth 

(feet)

 Lead                                              

(EPA 6020)  

RB-13 04/26/12 0-1 758

RB-20 04/26/12 0-1 1560

RB-21 04/26/12 1-2 61.8

RB-35 04/30/12 0-1 11.6

RB-36 04/30/12 1-2 646

RB-42 04/30/12 2-3 174

RB-43 04/30/12 2-3 210

RB-51 04/30/12 2-3 318

RB-57 04/30/12 1-2 1310

RB-59 04/30/12 1-2 754

RB-60 04/30/12 1-2 907

RB-63 04/30/12 0-1 288

500

  TCEQ - Texas Commission on Environmental Quality

  EPA - Environmental Protection Agency

  TRRP - Texas Risk Reduction Program

  PCL - Protective Concentration Level

  Health Based PCL - PCL for Total Soil Combined Exposure Pathway (
Tot

SoilComb)

Values in Bold Type indicate exceedence of  TCEQ  TRRP Tier 1 Health-Based  PCL.

TABLE 2

Notes:

(all concentrations are in milligrams per kilogram)

TCEQ TRRP Tier1  Health-Based PCL for a 0.5 Acre 

source-area Residential Site

Summary of Soil Analytical Results - Lead
Former Cactus Pipe and Supply Facility

815 Dorsett Street
Houston, TX



Ra-226 Ra-228 

RN-1 04/30/12 0-1 4.51 0.425

RN-2 04/30/12 0-1 36.5 0.898

RN-3 05/01/12 0-1 254 4.51

30 30

Notes:

1

TABLE 3

Summary of Soil Analytical Results - NORM

Former Cactus Pipe and Supply Facility

815 Dorsett Street

Houston, TX

DSHS Exemption Level
1 

Sample 

Number

Sample        

Date

Radioactivity  (in pCi/g)                                                      

(EPA 901.1 M)Sample        

Depth (ft)

Values in Bold Type indicate exceedence of Department of State Health Services 

(DSHS) exemption level above which oil and gas waste is considered NORM
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ANALYTICAL LABORATORY REPORTS 


























































