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Acronyms

INTRODUCTION 

TRC Companies, Inc. (TRC) has reviewed and performed an analysis of surface and 
subsurface conditions of the facility located at 4800 Fournace Place, Bellaire Texas (Site), as it 
relates to the questions provided by concerned citizens. This document connotates the 
questions from the concerned citizens followed by TRC’s response after each question. 

For the responses to the questions, TRC reviewed the information and reports on the facility 
from the City of Bellaire’s web page. TRC also conducted an Open Records Request through 
the Texas Commission on Environmental Quality’s (TCEQ’s) web site.  Ms. Hannah Locke, the 
TCEQ’s PIR Coordinator with the Office of Waste, Remediation Division in Austin, Texas 
worked with Ms. Lori Burris of TRC on the open records request. Documents that TRC obtained 
from the open records request used for the responses in the report have been uploaded to the 
City of Bellaire’s web page.  

The following TRC employees have provided review and analysis of information for the 
responses to the concerned citizens questions: 

 Bruce Broberg, PE (Texas Licensed # 5496)

 Tony Dworaczyk, PG (Texas License # 2658)

 Glen Dolezal, PG, CAPM (Texas Licensed # 994)

 Jim Marcello, CSP (Certified Safety Professional, degreed Health Physicist)

 Karen C. Saucier, PhD Risk Assessor

 Lori Burris, Senior Environmental Scientist

SUMMARY 

Based on TRC’ review of documents for this report, it appears that extensive investigations 
designed to determine what the potential impacts to soil, groundwater, and air have been 
conducted.  The documents also detail the remedial activities that have been conducted to 
prepare the site for re-use. The Texas Commission on Environmental Quality (TCEQ) has 
provided regulatory oversite for investigations and the clean-up activities at the facility.  

A Special Warranty Deed was executed to be effective September 26, 2018 which clearly 
outlines the provisions and restriction for any and all use, development, or redevelopment of the 
Property.  The Special Warranty Deed dictates restrictions on soil, waste and/or debris 
management and surface water and/or groundwater management for excavation, demolition, or 
soil disturbance.  Provided the provisions and restrictions are followed, the site is developable in 
a manner such as to be protective of human health and the environment. 



Acronyms   

 
 

LIST OF ACRONYMS 
 

APAR Affect Property Assessment Report 

APAR Affected property assessment report; 

ASTM American Society for Testing and Materials 

bgs Below ground surface 

COCs Chemicals of Concern 

USEPA United States Environmental Protection Agency 

GHD GHA Services, Inc. 

GWU Groundwater Unit 

MDA minimum detectable activity 

msl Mean sea level  

PAH Poly Aromatic Hydrocarbon 

PCL Protective Concentration Levels 

PID Photoionization Detector 

pCi/g picocurie per gram 

RBEL Risk-based exposure limit; 

RCRA Resource Conservation and Recovery Act 

SVOC Semi Volatile Organic Compound 

SQ SQ Environmental, LLC 

TCA Trichloroethane 

TCEQ Texas Commission on Environmental Quality 

TNRCC 

TPH 

Texas Natural Resource Conservation Commission 

Total Petroleum Hydrocarbons 

TRRP Texas Risk Reduction Program 

VOC Volatile Organic Compound 
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QUESTIONS AND RESPONSES 

The City of Bellaire received the following environmental questions from concerned residents as of 
close of business August 26, 2019.  The City of Bellaire provided these questions to TRC.  The 
following provides TRC’s response to the questions.   

Non- Radiological Contamination, Charles Platt 

I	have	a	few	questions	for	the	expert	consultant	relating	to	the	SQ	Assessment	of	non‐
radiological	contamination.			

1. Does	the	expert	agree	that	some	of	the	current	chemical	contamination	originated	on‐
site?	

Response:  The Fournace tract has contamination that originated from historical Chevon 
“onsite” releases and from offsite sources.  The following provides a detailed discussion of how 
the TCEQ-submitted information documents the sources of contamination.  

According to the December 21, 2017, a firm named GHD Services, Inc. prepared an Affected 
Property Assessment Report (APAR). This report summarized several assessment activities at 
the affected-on site property.  Since 2005, hundreds of soil and groundwater samples have been 
collected. Soil contamination was discovered at the property during investigation activities 
completed in 2005. COCs identified in the soil include total petroleum hydrocarbons (TPH), 
trichloroethylene (TCE), trichloroethane (TCA), and dichloroethene (DCE). Groundwater 
investigations identified COCs in groundwater beneath the property and off property to the 
west, northwest, and northeast. The APAR’s Section 5 provides investigation details. According 
to the APAR, the onsite contamination sources include: 

 Former hazardous waste container storage area and associated sump; 
 Northern section of former Building A; 
 Southern testing area associated with former Building E; and 
 Former 120 gall diesel underground storage tank. 

 

2. Does	the	expert	agree	with	SQ	that	very	little	sampling	of	near	surface	contamination	has	
been	conducted	and	that	additional	sampling	should	be	done?	

Response:  TRC does not agree that additional sampling is needed to quantify surface 
contaminations.  The following presents details of the information used to support this 
conclusion. 

The SQ Environmental, LLC (SQ) Report states that most of the “surface samples” collected 
during the APAR were collected at 2 to 3 feet below the surface. The APAR indicates that soil 
sampling locations were laid out on an approximate 1/8-acre spacing grid pattern, which 
essentially corresponds to one sample location per potential 1/8-acre residential lot, in the 
future event that someone wanted to redevelop the Site for residential purposes. In order to 
provide as much detail as possible, additional soil sampling locations were placed where former 
facility operations were conducted. Soil samples were collected from each boring at varying 
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depths, but typically ranged within 0 to 5 ft. below ground surface (bgs) and then within 5 to 15 
ft. bgs. From October 2015 through June 2017, GHD conducted a comprehensive soil 
assessment across the facility in preparation for potential property divestment. The facility-
wide assessment included drilling and sampling of 241 soil borings, to depths of approximately 
15 feet below ground surface (ft. bgs). This sampling assessed the Site for potential chemical 
impacts to surface soils (0-15 ft. bgs).   

A GHD Services, Inc. (GHD) geologist described and logged the stratigraphy observed in each 
boring location   for soil type, stratigraphy, moisture, color, and visual and olfactory evidence of 
petroleum hydrocarbon impacts. GHD performed headspace testing on approximately two-foot 
intervals, using a Photo Ionization Detector (PID). Soil samples indicating the highest PID 
reading from the following depth intervals listed below were selected for analyses: 

 0 to 5 ft. bgs, and 
 >5 ft. bgs to 15 ft. bgs (soil borings) or top of first water bearing zone (monitoring 

wells). 

The boring logs include in Appendix 2 of the APAR indicate that the first 0 to 2-feet of the 
borings included asphalt, road base, fill; non-native gravel and sand, and concrete. These 
materials were not sampled. 

Based on the screening methods used by GHD, near surface contamination at certain locations 
was not identified, therefore a near surface (0.5-1feet bgs) sample was not collected   

The shallow soils (0–15 ft. bgs) at the site do not exceed the TRRP Residential TotSoilComb 
protective concentration levels (PCLs) for a 0.5-acre source. Previous soil locations that 
exhibited chemicals of concern (COC) concentrations above residential soil direct contact PCLs 
were removed during interim measures, and confirmation soil samples documented COC 
concentrations at the locations are delineated below the TotSoilComb PCLs for a 0.5-acre 
source. Details for interim measures conducted at the Site are summarized in the report titled 
“Interim Measures Implementation Summary Report,” dated November 16, 2017, and is 
included in Appendix 11 of the December 2017 APAR. 

It should be noted that TCEQ, who has reviewed and commented on the APAR, has not 
requested additional near surface (0.5-1 foot) samples at this time.   

2.b	Does	the	expert	agree	that	the	soil	vapor	probes	under	slabs	and	parking	lots	were	
sufficient?		

Response:			TRC concurs that the soil vapor probes under slabs and parking lots are sufficient 
to characterize the potential for exposures associated with vapor intrusion pathways for the 
eastern and western tracts.  We have based this conclusion on information supplied by GHD in 
the Soil	Vapor	and	Indoor	Air	Investigation	Report	–	Eastern	Tract	(April 2017) and Western	
Tract	Residential	Re‐Use	Assessment	Report (September 2017), both prepared for the Chevron 
Bellaire Facility, which we discuss below. 

Based on this review,   
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Eastern	Tract		
 There were 30 soil vapor samples collected from 15 exterior to building locations.   The two 

samples were collected from soil vapor probes installed at 5 and 15 feet below ground 
surface at each location.   

 The 15 soil vapor locations are appropriately distributed across the Eastern Tract with four 
locations (SB-6, SB-22, SB-23, and SB-25) within the footprint of affected groundwater 
entering the western portion of the Eastern Tract from off-site sources and one location 
(SB-12) within the footprint of affected groundwater entering the northeastern portion of 
the Eastern Tract from off site.      

 There were also two sub-slab samples collected from Building F.   These two sample 
locations overlie the footprint of affected groundwater entering the western portion of the 
Eastern Tract from off-site sources.  Building F is the only building on the Eastern Tract 
which overlies affected groundwater.    
 

Western	Tract		
 For the Western Tract, there were 34 soil vapor samples available from 17 locations 

representing exterior to building, within former building foundations, and parking 
lots.   Similar to the Eastern Tract, two soil vapor probes per location were installed at 5 and 
15 feet below ground surface.   

 The 15 shallow soil vapor locations, and nine deep soil vapor locations, available for 
sampling are appropriately distributed across the Western Tract within the footprint(s) of 
affected groundwater.     

3. What	risks	arise	from	contaminated	groundwater	being	used	for	the	cooling	tower?			

Response:	 The groundwater unit (GWU) that has been found to contain contaminates of 
concern (COCs) is not the groundwater unit that is being used for the cooling tower, so this is a 
moot issue.    This is because the onsite industrial well that is used for the cooling tower is 
completed at 475 ft. bgs according to the Texas Water Development Board Groundwater 
Database for State Well 65-21-147.  The depth of this well is several hundred feet below the 
affected upper GWU which is approximately 25-55 ft. bgs.  

4. Did	Chevron	or	SLS	provide	information	or	documents	to	TCEQ	about	the	deed	
restrictions	and	did	TCEQ	approve	or	change	any	of	the	proposed	restrictions?		What	
documents	exists	about	any	discussion	of	the	deed	restrictions	with	TCEQ?			

Response:			TRC is not aware of any current information or documents from Chevron or SLS 
addressed to the TCEQ regarding the deed restrictions.  This was confirmed during a phone call 
with Ruth Winsor, Project Manager of the TCEQ on September 24, 2019.  

Special Warranty Deed was executed to be effective as of September 26, 2018 with Chevron 
U.S.A. as the Grantor and SLS West Loop, LP (SPL)as the Grantee. The Special Warranty Deed 
was filed in the Official Public Records of Real Property of Harris County (RP-2018-442527), 
Texas, thus making this public information. 

The Special Warranty Deed addressed the use, development, or redevelopment of the property. 
TRC did not find any specific written documentation if a discussion of the Special Warranty 
Deed or deed restrictions. with TCEQ.  TRC spoke with Ruth Winsor, Project Manager of the 
TCEQ on September 24, 2019 and she is aware of the executed Special Warranty Deed for the 
Site.   
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5. Does	the	expert	have	any	concerns	about	methane	on	the	property	that	SQ	felt	exceeded	
Lower	Explosive	Limits	in	several	locations?	

Response:		TRC does not have any concerns regarding the methane levels on the property that 
SQ felt exceeded Lower Explosive Limits in several locations.  This conclusion is based on the 
following findings. 

Eastern	Tract	

 Eight samples collected in 2015 and 2016 exceeded the 5,000 ppmv methane action level in 
the reference document CA DTSC, 2005.  The reference document indicates that, “Further 
response action (e.g., periodic monitoring, removal action) may be needed.”  None of these 
are associated with buildings; each of these is under a parking area or vegetative cover, 
which is unlikely to result in an explosive environment.   	

 One soil-vapor sample near the BOB building (SB-28) exceeded the methane pressure 
threshold of 2.8 inches of water column (in. wc) provided in the reference document (CA 
DTSC, 2005). The elevated pressure was measured on 2/13/2016; the measurement 
location is external to the building footprint.  A subsequent pressure measurement was less 
than the pressure threshold.  Methane was not detected in significant concentrations at this 
location.  

Western Tract 

 Detections of methane in the soil vapor samples exceeded the 5,000 ppmv action level in 
multiple locations.   

o Deep soil vapor observations in four of the five locations did not have corresponding 
observation in the shallow probe indicating limited upward migration of vapor. 

o The maximum shallow vapor observations at SB-38 are in proximity to the 
maximum observed groundwater concentrations.   

 The Western Tract does not have any structures where methane could intrude and 
accumulate.  Administrative controls requiring measurement of air samples in and around 
excavations for detection of explosive conditions is adequate to mitigate risk of methane in 
this area.   

	

The above explanation pertains to existing structures.  The Special Warranty Deed states that  
“Any new buildings constructed at the Property shall incorporate effective vapor intrusion (VI)-
resistant construction methods, which shall include (at a minimum) the installation of a passive 
vapor-resistant barrier of appropriate chemical-resistant composition and minimum 60-
millimeter thickness, unless any regulatory agency requires implementation of a more active 
engineering control at the Property.”  Therefore, new structures will be protected. 

 

The following reports were reviewed concerning methane: 

 Soil Vapor and Indoor Air Investigation Report prepared by GHD (April 2017) for the 
Chevron Bellaire Facility – Eastern Tract, and  

 Western Tract Residential Re-Use Assessment Report prepared by GHD (September 
2017) for the Chevron Bellaire Facility – Western Tract.   
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 Special Warranty Deed, Effective September 26, 2018 
 

6. Should	tests	be	conducted	for	radon	on	the	property?	

Response:		TRC’s position is that	radon testing does not need to be conducted on the property.		
Harris County is in a “Low Potential” radon zone and has a predicted average indoor radon 
screen level less than 2 picocurie per liter (pCi/L). This information is from the EPA Map of 
Radon Zones in Texas. The City of Bellaire is within Harris County and in this low risk area.  

 

Geological Portion of the Environmental Assessment, Catherine Lewis, PhD 

This	study	should	be	paid	for	by	the	applicant	and	Chevron,	which	holds	liability	for	
sources	of	the	contamination	(inherited	from	Texaco	by	merger).		We	are	not	asking	that	it	
be	paid	out	of	the	city	budget.	

The	following	data	and	geologic	analysis	products	are	essential	to	understanding	the	
potential	environmental	hazards	that	may	occur	at	the	former	Texaco	and	Chevron	
property	at	4800	Fournace	and	5901	S	Rice.		Without	such	basic	data,	no	one	can	predict	
what	might	be	stirred	up	by	digging	or	by	removing	the	concrete	foundations	or	parking	
pavements	—	either	in	subsurface	fluids	or	in	airborne	particles.		Even	piers	drilled	down	
bring	up	fluids	and	cuttings	and	provide	a	conduit	upward	for	gases	and	fluids.		

1. Well	sampling	at	depths	through	contaminated	zones	(40‐50ft	or	deeper)	across	the	
TRP	District.	(TRPD	–	Exhibit	A	is	attached	at	the	end	of	this	memo.)	

 Since	SLS	Properties	intends	to	build	across	the	site,	as	shown	on	the	last	slide	before	
P&Z	on	August	8,	the	wells	that	test	for	and	locate	contamination	should	be	spread	
across	the	TRPD	area.	

Response:		TRC’s position is that this site has been adequately delineated.   Seventy-nine 
groundwater monitoring wells were installed between August 2005 and January 2017. Sixty-
eight of the monitoring wells were installed on the Chevron Bellaire Facility and eleven monitor 
wells were installed off site.  Figure 1A, On-site Property Map, which is part of the December 
2017 APAR, illustrates the location of the monitor wells associated with this site.  The spatial 
distribution of monitor wells completed for assessments at the site were determined by 
direction of groundwater flow, type and concentrations of COCs, and type of subsurface 
conditions and location of source areas.   

 (HCAD	addresses	4800	Fournace	Pl	and	5901	S	Rice).		Wells	should	be	drilled	through	
cement	foundations	and	old	parking	lots	as	well	as	in	the	green	spaces.			At	least	a	
hundred	wells	would	be	required.		They’re	cheap.	

Response:  Borings have been drilled through cement foundations and former parking lot 
areas. Figure 1A of the December 2017 APAR illustrates the locations of borings, monitor wells, 
and soil vapor points.  Several borings and monitor wells are located within the footprint of 
Former Buildings A, B, C, D, E and F.  Boring and monitor well locations are also located in the 
former parking lots and green spaces as illustrated on Figure 1A. According to the December 21, 
2017 APAR prepared by GHD Services, Inc. and during several assessment activities at the 
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affected-on site property since 2005, hundreds of soil and groundwater samples have been 
collected for site characterization. 

 Wells	should	include	lithology	logs	(from	cuttings	or	coring)	that	describe	sand,	silt,	
shale,	organic	material	or	soil,	composition	of	the	grains,	etc.;	fluid	sampling	and	
pressure	measurements.	

Response:		Boring Logs and Monitor Well Completion Details are included in Appendix 2 of the 
December 21, 2017 APAR.  The boring logs include information on lithology from core samples, 
monitor well construction details, depth of samples and PID readings. The boring logs also 
include the date the boring was completed, the name of the drilling company, drilling methods, 
driller’s name, and the name of the individual who logged the boring. 

Section 2.5 Groundwater Resource Classification also provides a discussion of the lithology 
beneath the site information on the groundwater characteristics such as total dissolved solids, 
hydraulic conductivity and calculated groundwater flow velocity. The April 2019 Groundwater 
Monitoring Report for the 2nd Half of 2018 provides the results of the groundwater sampling 
event conducted at the Site in December 2018 and summarizes analytical results and data 
evaluation. 

 Testing	should	include	radioactive	and	chemical	measures.	Measurements	of	
contaminants	should	be	reported	by	depth	of	samples	in	the	wells.	

Response:  The radiological characterization and risk assessment conducted at the facility 
included the following: 

 Gross gamma walkover survey data were collected using a Ludlum Model 2221 
scaler/ratemeter with a Ludlum Model 44-10 2” x 2” sodium iodide (NaI) gamma 
scintillation detector. 

 Measurements were also taken with a Bicron Micro-rem tissue-equivalent detector in 
several locations and used to correlate count rate data to µrem/hr. This methodology is 
consistent with the recommendations found in NUREG-1507 for detection of diffuse 
gamma-emitting radioisotopes in surface soils (NRC 1995). 

 As part of site assessment activities, boreholes were drilled throughout the property for 
both radionuclide and other constituent analyses. 

 Groundwater monitoring wells were also installed across the site at locations specified in 
GHD’s field sampling plan. 

The results of these surveys are presented in Section 3.0 SUMMARY OF RESULTS, in the August 
2017 Radiological	Characterization	and	Risk	Assessment	for	the	Chevron‐Bellaire	Complex report 

 Accurate	datum	for	wells	to	use	in	datuming	depth	maps	

Response:		Boring logs provided in the Appendix 2 of the December 21, 2017 APAR include the 
Northing and Easting coordinates for each boring and well location along with the ground 
surface elevation and top of casing elevations for monitor wells in feet above sea level. The 
elevation of the different lithological units (clay, sand, silts, etc.) is also shown on the boring 
logs. 
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 Jim	Balogh	says:		concentrate	heavily	with	core	testing	on	the	old	railroad	area	(Bellaire	
siding)	that	shows	up	quite	nicely	on	the	aerial	photos	report	had	in	Appendix	C	page	
13.		There	were	two	photos	that	showed	the	siding	going	thru	the	center	on	the	tract	
where	they	wanted	to	put	the	big	building.	That	weakness	is	probably	the	pipeline	
funneling	the	plume	northward	to	Mayfair	St.	

Response: Several underground utilities (sewer and drain lines) were identified below the site 
in the GHD Geophysical Investigation Survey Report. Due to the difference of the depth of the 
groundwater beneath the site (>12 feet bgs) and the typical buried depths (3-4 feet bgs) of 
these underground utilities, these utilities would not present a preferential pathway for COC 
migration in groundwater.    

A review of the Texas Rail Road Commission Public GIS Viewer indicates that the closest 
pipeline to the site is located east of The West 610 Loop running north and south along the 
Southern Pacific Rail Road. This pipeline is approximately 0.75 miles from the facility. A review 
of Historical topographic maps from the November 2015 GHD Phase I report did not indicate 
any pipelines crossing the facility. 

2. Cross	sections	using	key	wells,	with	key	to	lithology	description	and	fluid/contamination	
measurements.		A	modern	analysis	would	be	a	3D	model	using	all	well	data.	Many	
vendors	offer	software	to	make	the	3D	analysis.		You	should	look	for	a	company	that	
utilizes	current	generation	software	and	analysis.	

Response:	Cross‐sections are presented as Figures 4C-2 and 4C-3 in the December 21, 2017 
APAR.  The cross-sections provide the subsurface lithology beneath the site and monitor well 
completion data. Figure 4C-1 illustrates the locations of the cross-sections at the site. The cross-
sections were stamped by James Harden, a Texas licensed professional geoscientist, License # 
5889.  

To date, 3D modeling has not been conducted for the site.  TRC believes the existing data allows 
for adequate interpretation without 3D modeling.  We believe this because total of 241 soil 
borings have been installed to date on the Site. Seventy-nine monitor wells have also been 
installed, 68 on site and 11 off site as part of GHD’ assessment activities.  The logging of the 
borings has provided information of the subsurface lithology and the data collected from the 
monitor wells provides information and data related to the groundwater beneath the site. The 
understanding of the subsurface lithology investigated as part of the assessment process has 
been presented in the December 21, 2017 APAR.  The assessment and understanding of the 
groundwater conditions are present in the December 21, 2017 APAR and in the semi-annual 
groundwater monitoring reports.  Documentation was not located from the TCEQ requesting 
any modeling for this site.  

3. Depth	maps	to	top	of	sand	and	top	of	known	contaminated	sand.		It	is	important	to	
recognize	where	the	first	sand	that	is	known	to	be	contaminated	is,	but	also	any	
shallower	sands	or	silts	may	connect	and	be	additional	conduits.	Depth	maps	should	be	
datumed.	

Response: Boring logs provided in the Appendix 2 of the December 21, 2017 APAR include the 
Northern and Eastern coordinates for each boring and well location along with the ground 
surface elevation and top of casing elevations for monitor wells in feet above sea level. The 
elevation of the different lithological units (clay, sand, silts, etc.) is also shown on the boring 
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logs.  The boring logs can be used for figures illustrating top of sand and top of known 
contaminated sand.  The information from the boring logs was also used for the design and 
depth of the monitor wells installed at the site based on the depth and thickness of sand units 
and of the water bearing units.  

4. Isopach	maps	(equal	thickness)	of	individual	sands/silts	and	composites	of	
sands/silts.		This	helps	estimate	volumes	of	potential	contaminants.	

Response:	Isopach maps were not found as part of the GHD Services, Inc. assessments nor were 
any presented in the December 21, 2017 APAR.  Boring logs provided in the Appendix 2 of the 
December 21, 2017 APAR illustrate the lithological units and thickness at each location.  This 
information is also illustrated on the cross-sections presented as Figures 4C-2 and 4C-3 in the 
December 21, 2017 APAR.  The boring logs and cross sections can be used to delineate the 
variations in thickness within a layer as can be illustrated on Isopach maps. 

5. Detailed	surface	topography.	This	is	for	datuming	wells	and	also	allows	better	estimates	
of	runoff.	

Response:	Boring logs provided in the Appendix 2 of the December 21, 2017 APAR include the 
Northing and Easting coordinates for each boring and well location along with the ground 
surface elevation and top of casing elevations for monitor wells in feet above sea level.  This 
information provides detailed surface topography at the site.  

 

Environmental Questions, Joseph Tedore 

Here	are	some	items	that	I	would	like	more	information	on:	

1.     A	complete	accounting	of	all	U.	S.	Military	research	conducted	at	this	site	to	date.		In	
particular,	was	any	research	conducted	associated	with	the	nuclear	bomb	effort	during	
the	war	years.	If	Chevron	will	not	or	cannot	provide	this	info	the	city	should	pursue	other	
means	to	obtain	this.	

Response:	TRC conducted a search of readily available databases for published journals that 
could be accessed that had information on military research. Information for the Chevron 
complex in Bellaire for the nuclear bomb efforts during the war years was not located. Below is 
a list of sites that allowed TRC to conduct a search for the Chevron Bellaire complex: 

https://publicaccess.dtic.mil/padf_public/#/simpleSearch 

https://www.energy.gov/sites/prod/files/2018/02/f49/EPA%201999_FGR13.pdf 

https://www.dvidshub.net/search/?q=bellaire&filter%5Bunit%5D=DTRA&filter%5Btype%5D=
news&view=grid&sort=date 

https://www.defense.gov/Newsroom/Publications/Search/bellaire/ 

https://dww2.tceq.texas.gov/DWW/JSP/Fact.jsp?tinwsys_is_number=2185&tinwsys_st_code=T
X&wsnumber=TX1010004%20%20%20&DWWState=TX&begin_date=&end_date=&counter= 

https://www.hsdl.org/?search=&searchfield=publisher&all=bellaire&collection=public&advanc
ed=1&submitted=Search 
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https://search.defense.gov/search?utf8=%E2%9C%93&affiliate=defense_gov&query=Bellaire%
2C+Texas 

https://rsicc.ornl.gov/Newsletters/news.71/news71.october.pdf 

Also,	how	were	nuclear	wastes	handled	during	this	time	period?	

Response: The Fournace facility was surveyed for all radioisotopes of concern. If higher 
concentrations of radionuclides were found, they were remediated to below detectable levels.  

1. A	complete	accounting	of	any	and	all	man‐made	radionuclides	used	at	this	site.	

Response: The sources of radionuclides that were used on site are listed in the Radiological 
Characterization and Risk Assessment for the Chevron-Bellaire Complex prepared by USA 
Environmental dated August 2017. Building D, which formerly housed the nuclear research 
laboratory, was formally closed in the 1990s when the state license terminated and was 
demolished in December 2016. When operational between the mid-1960s and its 
decommissioning in the 1990s, the Texaco laboratory contained registered and licensed sealed 
radiation sources.  The following is a summary of the nuclides of interest from the report: 

 Exploration	&	Production	(E&P)	Laboratory	Tools.	The Bellaire facility maintained a 
Texaco exploration and production laboratory for the design and testing of downhole 
logging tools for many years. 

 Historical	Land	Mine	Research. Reports of research studies designed to locate non-
metallic landmines via use of radioactive markers contained some historical information. A 
1991Texaco report referenced a historic wartime study between 1942-1944, with potential 
marking of these research landmines with weak gamma-emitting markers, or to be able to 
locate landmines hidden in magnetic ore. No information was available to determine 
definitively if this activity occurred at this site, or if the study was simply designed by 
Bellaire researchers for testing elsewhere. For this reason, the surface scan and assessment 
of radium was included in the Facility investigation. 

 Historical	Iodine‐131‐Infused	Testing	of	E&P	Formations. A 1991 Texaco report 
identified that testing of water infused with Iodine-131 was undertaken at the E&P Test 
Well Pad starting in the 1950s with decommissioning in the 1990s. For this this isotope, 
because the extremely short half-life of iodine-131 in the environment (only 8 days, which 
means on-half of the material is destroyed every 8 days), these studies in the 1950s would 
be unlikely to result in detectable decay products in 2017 

 Other	Historical	Uses	of	Sealed	Sources. During World War II, penetron testing of the 
integrity of propeller blades, artillery shells, and fluid levels measured via a stationary 
radioactive source placed adjacent to a detector. Other site activities included nuclear 
logging with Californium-252 in 1969 (under temporary lease of that source per landmark 
agreement with the Atomic Energy Commission) and pulsed neutron logging in the 1960s. 
These research activities involved sealed sources that have since been removed from the 
Facility as part of decommissioning efforts decades ago under AEC and NRC license. 

2. A	thorough	description	from	Chevron	about	the	dismantlement	and	removal	of	Building	
"D"	(Nuclear	Lab)	and	all	E&P	test	wells	and	especially	the	600'	test	well	used	to	test	
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"sourced"	instrumentation.	In	particular,	does	any	material	from	the	building	or	wells	
remain	buried?	Is	so,	what	is	the	status	of	containment?	

Response: According to documentation, if any contamination found, it was remediated.  The 
radium contaminated soil along with the entire remaining foundation was excavated from the 
area around SB-57. The contaminated layer was in direct contact with the remaining slab and 
“spot removal” of the contamination was not possible. The most efficient and conservative 
approach was to remove the slab in its entirety along with the adjacent contaminated soil. Once 
the slab was removed, the remaining soil was excavated in lifts. As material was removed in 3-
inch lifts, the exposed soil surface was surveyed with the 2-inch x 2-inch NaI detector. The 
documentation can be found in the “Radiological Characterization and Risk Assessment for the 
Chevron-Bellaire Complex prepared by USA Environmental dated August 2017”.  

The former laboratory buildings (Buildings A, B and C) were demolished in 2013, Building D 
was demolished in December 2015, and Building E was demolished in January 2017. The 
Facility is currently used by Chevron for office space, technical engineering activities and 
transitional storage. Buildings currently remaining at the Facility consist of the BOB, BAX and 
Building F. 

The former 600-foot-deep test well has been plugged and abandoned. A 1991 Texaco report 
identified that testing of water infused with Iodine-131 was undertaken at the E&P Test Well 
Pad starting in the 1950s. For this this particular isotope, because the extremely short half-life 
of iodine-131 in the environment (only 8 days), these studies in the 1950s would be unlikely to 
result in detectable decay products in 2017. Use of iodine-131 is noted for informational 
purposes, but iodine-131 is not considered a nuclide of interest. 

3. I	do	have	one	more	request.	I	have	a	document	from	TCEQ,	(Ruth	Winsor)	referencing	a	
staff	physicist	that	she	consulted	concerning	the	safety	issues	to	humans	concerning	
exposure	to	low	dose	radioactive	isotopes.	Please	request	his	name	and	state	license	
number.	

Response: Ruth Winsor indicted during a phone call with Tony Dworaczyk of TRC that she had 
consulted with Brad Broussard, Health Physicist with 21 years’ experience with the TCEQ ,  
concerning the safety issues to humans concerning exposure to low dose radioactive isotopes.  
A state license number for Mr. Broussard was not found on the Texas Health and Human 
Services web page. A Radioactive Material License is by a person or businesses that handle 
source material and radioactive wastes.  Mr. Broussard is not required to have a license at his 
current position with the TCEQ.  

4. In	reference	to	the	TCEQ	Radiological	Characterization	and	Risk	Assessment	Study.		In	
1.1	"Nuclides	of	Interest",	the	statement	that	the	exact	location	and	nature	of	analytes	is	
unknown,	when	coupled	with	incomplete	knowledge	of	the	extent	of	the	U.S.	Military	
research	at	this	site	during	the	war	years,	why	was	no	neutron	scan	of	the	property	
undertaken?		

Response:	Typically, you would need an operational nuclear reactor, or a medical accelerator 
used in radiation therapy to produce neutrons/contamination.  To TRC’s knowledge this 
property had nothing that could produce neutrons at the time of this assessment. 
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Conestaga-Rovers & Associates (CRA) as part of their 2005 Phase I Environmental Site 
Assessment reviewed public records of the Texas Department of State Health Services(TDSHS) 
and observed that the Site had five radiation control permits that have been terminated 
between 1995 and late 2004. These were for a laser, an undescribed x-ray device, two package 
x-ray devices, and 29 miscellaneous sources that include irradiated core samples, NORM 
research solution, sealed calibration and instrumentation sources, tritiated water, and other 
radionuclides used for experimentation 

Bruce Bristow (Texas License No. LO2179), Health Physicist of Radiation Consultants, Inc. 
reviewed the Radiological Characterization and Risk Assessment for the Chevron-Bellaire 
Complex report and presented his findings in his letter to SLS titled Review	of	the	Radiological	
Characterization	and	Risk	Assessment	for	the	Chevron‐Bellaire	Complex.  Mr. Bristow stated in his 
review “the report is very thorough in documenting the details of the work performed, and the 
final site status.  The site meets the Texas regulatory agency criteria for “free release” (i.e., 
unrestricted use) Based in the information in the report, I agree that the site should be released 
for unrestricted use.” 

6. In	Appendix	D	"Analytical	Data	Summaries",	it	shows	that	a	very	high	percentage	of	the	
223,	15'	deep	bore	holes	showed	high	levels	of	Radium	228	and	226	are	present	in	levels	
above	the	MDA.		What	are	the	long‐term	health	risks	to	the	human	body	if	dust	particles	
are	inhaled	or	ingested?	

Response:	  Response:  There is no clear evidence that long-term exposure to radium at the 
levels that are normally present in the environment (for example, 1 pCi of radium per gram of 
soil) is likely to result in harmful health effects. However, exposure to higher levels of radium 
over a long period of time may result in adverse health effects. 

As presented in the Special Warranty Deed, excavation, demolition, or soil disturbance related 
to the use, operations, development, excavation, grading, construction, demolition at, in, on, or 
below the Property shall be conducted in compliance with the Site Management Plan. The site 
management plan should include a dust control procedure with required monitoring as to be 
protective of human health and the environment.   

Initial screening samples included 175 soil boring locations and 53 groundwater monitoring 
well locations. An additional 36 systematic soil boring locations were added for a total of 
223systematic soil boring locations. Of these samples, four locations had elevated 
concentrations of radionuclides. Three of these locations corresponded with the elevated levels 
detected during the gamma walkover portion of the survey (SB-46, SB-56, and SB-57) and SB-
59 was identified with the fixed lab results as its surface walkover did not indicate readings 
above background. 

During sampling, the downhole and core sample screening surveys of these samples indicated 
the activity was limited primarily to the upper 12 inches of soil. Individual samples were 
collected from each foot of depth down to 3 feet at each of these three locations. 

Based on the results of the sampling, a remedial action and final status survey was conducted. 
The radium contaminated soil along with the entire remaining foundation was excavated from 
the area around SB-57. The contaminated layer was in direct contact with the remaining slab 
and “spot removal” of the contamination was not possible. The most efficient and conservative 
approach was to remove the slab in its entirety along with the adjacent contaminated soil. Once 
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the slab was removed, the remaining soil was excavated in lifts.  All objectives for this project 
were met. Areas affected by the contamination were identified, characterized and successfully 
remediated to below the project action levels and meet Texas regulatory criteria for free 
release. 

 

7. Does	the	City	of	Bellaire	have	copies	of	all	the	documents	sent	by	Chevron	to	the	TCEQ?		

Response:	It is TRCs’ understanding that the City of Bellaire has attempted to gather the most 
recent documents that are needed to adequately characterize the current status of the property. 

8. Was	TCEQ	the	only	entity	that	provided	direct	oversight	of	the	radiological	survey	and	
any	site	remediation	required?			

Response: Radiation Consultants, Inc. (Texas License No. LO2179) also reviewed the 
Radiological Characterization and Risk Assessment for the Chevron-Bellaire Complex prepared 
by USA Environmental dated August 2017.  Their findings stated that the report was very 
thorough in documenting the details of the work performed, and the final site status.  As noted 
in the report, Radiation Consultants, Inc stated that the site meets the Texas regulatory agency 
criteria for “free release” (i.e. unrestricted use). The review was signed by Bruce E. Bristow 
Health Physicist of Radiation Consultants, Inc.  

9. Did	the	TCEQ	and/or	Chevron	submit	to	the	city	any	information	how	the	nuclear	lab,	
Bldg.	D,	and	the	E+P	test	wells	were	dismantled	and	removed?		What	is	the	status	of	these	
items?	Is	any	part	of	these	left	buried	on	the	site?			

Response:		Information in the APAR that was prepared for Chevron by GHD indicates that the 
former laboratory buildings (Buildings A, B and C) were demolished in 2013. Former laboratory 
buildings D and E were recently demolished in 2015 and 2016, respectively. After this a 
radiological characterization and risk assessment was conducted which included remedial 
activities.  The radium contaminated soil along with the entire remaining foundation was 
excavated from the area around SB-57. The contaminated layer was in direct contact with the 
remaining slab and “spot removal” of the contamination was not possible. The most efficient 
and conservative approach was to remove the slab in its entirety along with the adjacent 
contaminated soil. Once the slab was removed, the remaining soil was excavated in lifts. The E& 
P Test wells were plugged and abandoned as part of the demolition activates.   

10. In	their	expert	opinion	do	they	agree	with	the	current	study	MDA	Levels.		

Response:	 TRC agrees with the current minimum detectable activities (MDA) levels in the 
study.  Nothing was noted that would present a current risk to the neighbors or adjoining 
properties. Any contamination found was remediated to a level low enough to meet the state of 
Texas release criteria. A radiological characterization and a risk assessment were conducted in 
2017. The Radiological Characterization and Risk Assessment was prepared by USA 
Environmental, L.P. and submitted to GHD in August 2017. The general objectives of the 
assessment were to: 

 Confirm whether radionuclides were present above background levels. 

 If present, define the nature and extent of areas (i.e., areas of surface soil) where 
radionuclide concentrations exceed background levels. 
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 Evaluate characterization data and determine remediation goals. 

 Remove material and verify site meets remediation goals 
 

All objectives for this assessment were met. Areas affected by the contamination were 
identified, characterized and successfully remediated to below the acceptable action levels and 
meet Texas regulatory criteria for free release. 

11. Do	they	agree	with	the	15'	depth	and	frequency	of	borings	every	1/8	acre	as	sufficient	
sampling	on	a	tract	as	large	as	this	without	Chevron	knowing	the	exact	location	and	
nature	of	analytes?	

Response:	TRC believes the depth and frequency of borings for the assessments conducted at 
the facility are sufficient. The facility wide assessment included drilling and sampling 241 soil 
borings to depths of approximately 15 feet below ground surface (ft. bgs) to assess for potential 
chemical impact to surface soils (0-15 ft. bgs).		This is a dense grid that has been specifically 
designed to characterize the issues on the property. 
 

Reputable Environmental Firms in Houston, Dr. Roopa Gir 

As	promised,	below	are	the	names	of	reputable	environmental	companies	with	offices	in	
Houston.	These	companies	have	expertise	in	both	chemical	and	radioactive	contamination.	
I	have	copied	David	Montague	as	he	may	have	some	expertise	in	dealing	with	some	of	these	
companies,	particularly	Jacobs.	I	wonder	if	the	company	that	you	are	getting	a	quote	from	
is	any	of	the	ones	listed	below:	

1. Jacobs,	7425	Pinemont	Dr	#500,	Houston	
2. ERM	840	West	Sam	Houston	Pkwy	N	#600,	Houston	
3. TRC	903	Gemini	St,	Houston	
4. Arcadis	US,	10205	Westheimer	Rd	Suite	800,	Houston	
5. AECOM,	19219	Katy	Fwy,	Houston	

Response:	TRC has been contracted by the City of Bellaire to respond to the questions posed by 
the concerned citizens.  The effort to respond to these questions is being led out of the TRC 
Houston office located at 10550 Richmond Ave, Suite 210, Houston, Texas.  Experts from other 
TRC office have also contributed to some of the responses presented here. 

As	this	was	a	licensed	facility,	the	sources	would	have	been	kept	in	an	under‐ground	
storage.	At	the	termination	of	activities	with	these	sources,	Texaco	would	(as	a	
requirement	of	their	license,	before	its	termination)	has	had	the	responsibility	to:		

 Remove	all	radioactive	materials.	
 Make	comprehensive	measurements	to	ensure	no	radioactive	contamination	
 Fill	in	the	storage	pits	with	concrete.	

The	city	may	request	from	the	Texas	regulators	if	they	have	a	report	of	the	closure	of	the	
facility	from	Texaco,	showing	that	the	necessary	measurements	were	made.	
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Response:   A report detailing the closure of the facility was provided in the Radiological 
Characterization and Risk Assessment which was prepared by USA Environmental, L.P. and 
submitted to GHD in August 2017. The general objectives of the assessment were to: 

 Confirm whether radionuclides were present above background levels. 

 If present, define the nature and extent of areas (i.e., areas of surface soil) where 
radionuclide concentrations exceed background levels. 

 Evaluate characterization data and determine remediation goals. 

 Remove material and verify site meets remediation goals 

All objectives for this assessment were met. Areas affected by the contamination were 
identified, characterized and successfully remediated to below the applicable action levels and 
meet Texas regulatory criteria for free release. 

Cynthia Freeman 

I	have	seen	the	memo	re	the	proposed	environmental	analysis	for	the	former	Chevron	
property	and	the	questions	submitted.		I	am	sorry	that	I	was	not	able	to	attend	the	
meeting	with	some	of	the	residents	and	staff	several	weeks	ago.		I	have	one	more	area	of	
concern	that	I	hope	can	be	added	to	the	list	of	questions	to	be	addressed	by	the	
environmental	firm.	

In	my	conversation	with	Ruth	Winsor	at	TCEQ,	she	said	that	the	direction	of	the	flow	of	the	
groundwater	is	affected	by	the	sump	pumps	on	the	property.		Specifically,	she	said	that	the	
pumps	draw	the	groundwater	toward	them.		I	understand	the	contention	that	some	of	the	
sources	of	contamination	of	the	groundwater	is	coming	from	offsite.	

My	questions:	

1. Have	pumps	on	the	Chevron	property	caused	(and	do	they	continue	to	cause)	
contaminated	groundwater	to	be	drawn	toward	the	property?	

Response:	 Based on the information reviewed, the sump system influences the direction of 
groundwater flow at and near the BOB.  Natural groundwater flow is consistently from west to 
east across the western two-thirds of the Site. Groundwater flow at the Site is influenced by a 
dewatering system of French drains and from sumps located in the basement of BAX and BOB 
resulting in flow at the east end of the facility turning more in the direction of BOB. This is 
reflected in the potentiometric surface map shown in Figure 2 of the April 2, 2109 Groundwater	
Monitoring	Report‐	2nd	Half	2018 prepared by GHD. 

At the east end of Building D, concentric potentiometric contours indicate radial flow towards 
the sump. A sump used to keep the basement of the Building D dry is the apparent cause for 
radial flow centered on the east end of Building D. The pumpage from the Building D sump has 
depressed the potentiometric surface. Across the northern portion of the site groundwater flow 
is relatively uniform in an easterly direction. 

If	so,	does	the	draw	cause	contaminated	groundwater	to	move	under	adjacent	residential	
areas	as	it	moves	toward	the	Chevron	property?		And	when	were	the	pumps	installed?	
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Response:	The influence of the of French drains and from sumps located in the basement of 
BAX and BOB do not cause contaminated groundwater to move under adjacent residential 
areas as it moves toward the Chevron property.  The residential areas are located upgradient 
or cross gradient of the site of the west to east gradient presented in the GHD 2018 Annual 
Groundwater Report.  The sumps were installed at the time of construction of the building to 
keep the basement of the Building D dry	

2. How	long	has	contamination	existed	in	the	groundwater,	which	chemicals	and	at	what	
levels?		Is	it	possible	to	determine	the	levels	of	contaminants	that	were	in	the	
groundwater	30,	20,	10	years	ago?		Have	the	levels	of	contamination	decreased	during	
the	time	they	have	been	monitored?	

Response:		Impacts to groundwater	were first noted in 2002. There is no information available 
before this time to determine the extent of contamination before this time.  Three monitoring 
wells (MW-1 through MW-3) were installed by Quantum Environmental in 2002 to assess 
groundwater in the vicinity of the test well pad following the removal/abandonment of the test 
wells. Subsequently, from August 2005 through January 2017, a total of 79 additional 
groundwater monitoring wells (68 on-site wells and 11 off-site wells) were installed at the Site 
by GHD.  

According to the April 2, 2109 Groundwater	Monitoring	Report‐	2nd	Half	2018 prepared by GHD, 
at this time, the COC concentrations are relatively stable in at least 30 wells based on statistical 
analysis. Increasing concentrations are only seen in 11 wells of which seven are up-gradient to 
the Site. These wells are located off site and are affected by off property sources based on the 
groundwater flow direction. Plots of these wells showing concentration versus time graphs are 
provided in Appendix D of the Groundwater monitoring report. 

The sumps have been in the building since construction. Sumps are currently utilized to keep 
the basement of the Buildings BAX and BOB dry, which influences groundwater flow along the 
southeastern portion of the facility. 

3.	 Does	the	existence	of	low‐level	contamination	of	groundwater	below	the	adjacent	
residential	area	pose	a	health	risk	via	vapor	intrusion	to	residents	who	have	lived	above	
such	contaminated	groundwater	for	a	long	period	of	time	(i.e.,	20	or	30	years)?	

Response:	The existence of low-level contamination of groundwater below the adjacent 
residential area would not pose a health risk via vapor intrusion. The GHD 2018 Annual 
Groundwater Report indicates that groundwater was measured at 14 to 15 feet below ground 
surface. Boring logs indicate over 10 feet of natural clay material which can serve as a natural 
barrier between the groundwater bearing unit and the surface.  


