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SIXTH FIVE-YEAR REVIEW REPORT 
BRIO REFINING, INC. SUPERFUND SITE 

HARRIS COUNTY, TEXAS 
EPA IÐ#: TXÐ980625453 

This memorandum documents the U.s. Environmental Protection Agencys performance, determinations, and 
approval ofthe sixth five.year review for the Brio Refming, Inc. Superfund site (the Site) under Section 12 1(c) of 
the Comprehensive Environmental Response, Compensation, and Liability Act, 42 U.S. Code Section 962 1(c), as 
provided in the attached sixth Five-Year Review Report. 

Summary of the Sixth Five-Year Review Report 
The results ofthe sixth Five-Year Review indicate that the remedy completed to date is currently protective of 
human health and the environment in the short term. Overall, the remedial actions performed are functioning as 
designed, and the Site is being maintained appropriately. No deficiencies were noted that currently impact the 
short-term protectiveness of the remedy, although items were identified that require further action to ensure the 
continued long-term protectiveness of the remedy. 

The EJScreen report (Appendix J) identifies four EJ indexes that exceed the 80 percentile at either the national or 
state average level. The EJ indexes flagged are Particulate Matter 2.5, Air Toxics Cancer Risk, Air Toxics 
Respiratory Hazard Jndex, and Superfund Proximity. 

The amended remedy, including containment of highly contaminated source materials and treatment of shallow 
groundwater, has been implemented, and institutional eontrols are in place. Construction of the remedy was 
completed in 2004, and current operations involve maintenance, monitoring and a groundwater recovery system. 
The Site has weathered several hurricanes including Hurricane Harvey in 2017 which did not result in any 
significant impacts to the remedy or loss ofprotectiveness. Due to the nature and resiliency ofthe remedy, the 
protectiveness ofthe remedy is anticipated to not be affected by climate change. 

Actions Needed 
The following actions must be taken for the remedy to be protective over the long term: 

Complete the Phase 111 investigation of the Fifty-Foot Sand Zone south of the Site and evaluate if 
remedial action beyond monitored natural attenuation is warranted for the Fifty-Foot Sand Zone. 

Determination 
I have determined that the selected remedy for the Brio Refming, Inc. Superfund Site is currently protective of 
human health and the environment in the short term. This Five-Year Review Report specifies the actions that need 
to be taken for the remedy to remain protective over the long term. 

L I s R i C E 
Digitailysigned by LISA PRICE 
Date: 2023.08.25 12:27:59 
-05OO 

Lisa Price 
Acting Director, Superfund and Emergency Management Division 
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ISSUESIRECOMMENÐATIONS 

SIXTH FIVE-YEAR REVIEW REPORT 
BRIO REFINING, INC. SUPERFUNI) SITE 

HARRIS COUNTY, TEXAS 
EPA IÐ#: TXÐ980625453 

OU(s): Issue Category: Remedy Performance 

Issue: The extent of contaminants of concern in the Fifty-Foot Sand Zone in the 
southern part of the Site has not been fully delineated, and the remedy has not yet 
achieved cleanup goals for the Fifty-Foot Sand Zone. 

Recommendation: Complete the Phase 111 investigation ofthe Fifty-Foot Sand 
Zone south of the Site and evaluate ifremedial action beyond monitored natural 
attenuation is warranted for the Fifty-Foot Sand Zone. 

Affect Current Affect Future Party Oversight Milestone Date 
Protectiveness Protectiveness Responsible Party/Support 

________________ ________________ ________________ Agency ________________ 
No Yes PRP EPA 9/30/2024 
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I. INTRODUCTION 

The purpose of a five-year review (FYR) is to evaluate the implementation and performance of a remedy to 
determine if the remedy is and will continue to be protective of human health and the environment. The methods, 
findings and conclusions ofreviews are documented in FYR reports such as this one. In addition, FYR reports 
identify issues found during the review, if any, and document recommendations to address them. 

The U.S. Environmental Protection Agency (EPA) is preparing this FYR pursuant to the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) Section 121, consistent with the National 
Oil and Hazardous Substances Pollution Contingency Plan (NCP) (40 CFR Section 300.430(f)(4)(ii)), and 
considering EPA policy. 

This is the sixth FYR for the Brio Refining, Inc. Superfund site (the Site). The triggering action for this statutory 
review is the completion date of the previous FYR. The FYR has been prepared because hazardous substances, 
pollutants or contaminants remain at the Site above levels that allow for unlimited use and unrestricted exposure 
(tJUfUE). 

The Site consists of one operable unit (OU1) which addresses the Sites soil, groundwater and source control 
remedies. This FYR Report addresses the OU. 

EPA remedial proj ect manager (RPM) Nathaniel Applegate led the FYR. Participants included Texas 
Commission on Environmental Quality (TCEQ) project manager Michael Jeude and Ryan Burdge and Claire 
Marcussen from EPA FYR contractor Skeo. The Sites potentially responsible party (PRP) group, the Brio Site 
Task Force (BSTF), was notified ofthe initiation ofthe FYR. The review began on 10/3 1/2022. 

Appendix A provides a list ofdocuments reviewed for this FYR. Appendix B provides the Sites chronology of 
events. 

Site Background 

The 58-acre Site is about 20 miles south ofHouston in southern Harris County, Texas. A petrochemical 
reprocessing and refining facility operated on site from the 1950s to 1982. Dixie Farm Road divides the Site into 
two areas. Operators used Brio North for storage offeedstock in on-site pits. Operators used Brio South primarily 
for processing activities. Site operators conducted disposal activities on both Brio North and Brio South, 
contaminating groundwater, surface and subsurface soils and sediment with hazardous volatile and semi-volatile 
organic chemicals. 

Land uses nearby include residential areas, a college, a hospital and commercial development to the northeast. 
The area to the east includes residential development, a convenience store that sells fuel and an active oil field. 
Undeveloped properties are north, west and south of the Site. The property to the south has been used for wetland 
habitat and preservation of forest habitat as part of a natural resource restoration project led by BSTF in 
conjunction with several state and federal agencies. 

Mud Gully, a flood control ditch and a tributary ofClear Creek, runs along the southwest boundary ofBrio North. 
Clear Creek is about a half-mile southwest ofthe Site. The northem part ofthe adjoining Dixie Oil Processors 
Superfund site (the DOP site) is further southwest of Mud Gully. Mud Gully also runs along the southwest 
boundary ofthe DOP site. Brio South is immediately northeast ofthe southem part ofthe DOP site (Figure 1). 
Groundwater occurs in two zones: the Numerous Sand Channels Zone (NSCZ) and the Fifty-Foot Sand Zone 
(FFSZ). The upper water-bearing zone, the NSCZ, consists of sands and silty clays and is generally encountered 
from 14 feet to 32 feet below ground surface (bgs). It contains dense non-aqueous phase liquids (DNAPL), 
elevated groundwater contamination, has a low well yield, and typically flows toward and discharges to Mud 
Gully to the west. The NSCZ is neither an existing nor a potential drinking water supply because of the poor yield 
ofthat zone. The FFSZ is separated from the NSCZ by the Middle Clay Unit (MCU), a confining layer. Thus, it is 



less contaminated than the NSCZ. The FFSZ is generally encountered between 52 feet and 6 1 fcct bgs and has a 
reasonably high well yield. Groundwater in the FFSZ generally flows to the east. 
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FIVE-YEAR REVIEW SUMMARY FORM 

Site Name: Brio Refining, Inc. 

EPA ID: TXD980625453 

Region: 6 State: Texas City/County: Friendswood/Harris 

NPL Status: Deleted 

Multiple OUs? Has the Site achieveð construction cornpletion? 
No Yes 

Lead agency: EPA 

Author name: Nathaniel Applegate, with additional support provided by Skeo 

Author affiliation: EPA Region 6 

Review period: 10/31/2022 - 7/11/2023 

Date of site inspection: 12/15/2022 

Type of review: Statutory 

Review number: 6 

Triggering action date: 9/20/2018 

Due date (fiveyears after triggering action date): 9/20/2023 

11. RESPONSE ACTION SUMMARY 

Basis for Takin Action 

The Sites remedial investigation and feasibility study (RJIFS), conducted by EPA initially and later completed by 
the PRPs between 1984 and 1988, showed that the major sources of contamination were the closed impoundments 
(pits) on the Site and contaminant migration from the pits to NSCZ groundwater. EPA eompleted an 
Endangerment Assessment (EA) after the RI/FS finished in 1988. The EA estimated the potential for adverse 
effeets on human health and the environment from trespasser exposure to site soils (whieh assumed that the Site 
would remain a secured industrial facility) and sediment and unrestricted exposure to off-site soils. The EA 
concluded that the Site potentially posed five maj or risks to human health and the environment. The identified 
pathways were: 

• Direct (dermal) contact with contaminated surface soils and sediments. 
• Ingestion of contaminated surface soils and sediments. 
• Inha1ation of contaminated dust and volatile organic compound (VOC) emissions. 
• Ingestion of contaminated groundwater from the FFSZ. 
• Exposure ofaquatic biota to NSCZ discharges ofcontaminated groundwater to Mud Gully. 

11 



Affected media at the Site are groundwater, surface soils/sediment and subsurface soils. The principal 
contaminants of concem (COCs) at the Site are organic compounds and chlorinated solvent compounds. EPA 
proposed the Site for listing on the Superfund programs National Priorities List (NPL) in October 1984. EPA 
finalized the Sites listing on the NPL in March 1989. 

ResDonse Actions 

In 1985, BSTF completed a removal action by covering the waste pits. In June 1989, BSTF, the Sites PRP group, 
signed an Administrative Order on Consent (AOC) to begin dismantlement of the process equipment on the Site. 
BSTF completed facility dismantling in December 1989. The process equipment and tanks were decontaminated 
and sent to an off-site smelter for reclamation. 

EPA issued a Record ofDecision (ROD) in March 1988 selecting a cleanup plan to address sitewide 
contamination. The ROD does not list formal remedial action objectives (RAOs). However, EPA developed 
action levels in soil that were protective for restricted exposure assuming the Site would remain a secured 
industrial facility. In addition, the detailed analysis of alternatives provided informal RAOs: 

Reduce the risks associated with exposure to contaminated materials. 
Inhibit the migration of contaminated groundwater from the Site. 
Promote runoff and minimize infiltration of contaminated soil and material. 

The remedy components that EPA selected in the 1988 ROD were on-site incineration of pit residuals, removal of 
surface contamination, channel improvements to Mud Gully, demobilization ofremaining process equipment, 
removal of DNAPL, and groundwater pumping and treatment in the NSCZ. Due to emission concems during the 
PRPs initial implementation ofthe 1988 remedy, a stop work order was executed for the on-site incineration 
remedy component. In 1997, EPA issued an Amended ROD (AROD) that replaced the incineration remedy 
component with a containment remedy. 

The 1997 AROD also formalized sitewide RAOs as follows: 

• Protection of the health and safety of the community, workers and the environment during 
implementation of the remedy. 

• Minimization, to the extent practicable, of disruption and inconvenience to the community during 
implementation of the remedy. 

• Long-term control ofmigration of leachable organic liquids from the source area and control of off-site 
migration of free-phase liquids or site constituents moving through the groundwater, surface water, soil or 
air pathways. 

• Long-term reduction of potential future risk to the community and the environment resulting from off-site 
exposure to site constituents by maintaining or achieving: 

- Target levels ofpublic exposure to air emissions. 
- Target levels of affected soil dermal contact and ingestion. 
- Control of off-site transport of affected soils to acceptable levels. 
- Protection ofexisting aquatic life in Mud Gully. 
- Target levels of organic constituents in the FFSZ in a reasonable period. 

• Minimize the potential negative impact ofnatural disasters such as flooding and hurricanes. 
• Long-term effective site control and aesthetics. 

Table 1 lists the final sitewide remedy components, as amended in 1997. 
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Table 1: 1988 ROD Remedy Components, as Revised by the 1997 AROD 

Medium Remedial Component 
• Insta11 a sub-grade vertical barrier wall enclosing the Site to limit the potential for 

off-site migration of contaminated groundwater in the NSCZ (replaced the 
incineration remedy component from the 1988 ROD). 

On-site residual pits and • Capthe Sitewith a rnulti-layer engineeredcover system within the limits ofthe 

surface contamination vertical barrier wall (includes a gas collection layer, flexible membrane liner, 
compacted clay and topsoil to promote vegetative growth) (replaced the 
incineration remedy component from the 1988 ROD). 

• Imp1ement engineering controls and institutional controls to restrict site access and 
____________________________ site use, respectively. 
Off-site soil contamination • Excavate to background levels (to be further defined in the remedial design). 

. Consolidate debris and rubble and the ultimate disposition of the material Debris and rubble - . . 
_________________________ determined dunng the remedial design 

• Imp1ement flood control improvements to ensure flow capabilities in the drainage 
Mud Gully system. 

• Monitor sediment. 
• Stabilize wastes in place in the existing water treatment system impoundments. 
• Backfill impoundments with dike materials and other uncontaminated materials (if 

necessary). 
• Cap and cover and bring to grade to promote runoff and minimize infiltration. 

Water treatment system • Insta11 a wastewater treatment plant or route wastewater to a publicly owned 
treatment works. 

• Use parts of the existing water treatment plant (WTP), as needed, during the 
remedial action and decommission the system after completion of the remedial 

____________________________ action. 
• Remove tank contents. 
• Decontaminate tanks and sell them or transport them to an EPA-approved disposal 

. facilityoffsite. Existing tanks and drums . .. 
• Transport tank contents and drums to an EPA-approved disposal facihty off site. 
• Dismantle tanks used during remedial activities and dispose of them at an EPA-

_________________________ approved disposal facility off site. 

Process equipment • Dismantle and dispose of the equipment at an EPA-approved disposal facility off 
_________________________________ site. 

• Pump groundwater from inside the vertical barrier wall and treat it on site, with 
discharge off site into Mud Gully to meet standards protective ofhuman health and 
thc environment (AROD addition as a groundwater flow control system). 

NSCZ groundwater and . . - 
DNAPL • Continue the use of the DNAPL recovery system that was ongoing during the 

mobilization ofthe incinerator and was not suspended in 1994. 
• Conduct long-term monitoring. 
• Imp1ement institutional controls. 
• Monitor natural attenuation. 

FFSZ groundwater • Conduct long-term monitoring. 
• Imp1ement institutional controls. 

Air • Monitor during remedy construction. 
Sources: The Sites 1988 ROD and 1997 AROD. 

EPA selected target levels for soil established in the 1988 EA after the completion of the RIIFS. EPA selected the 
soil cleanup goals with the assumption that the Site would remain a secured industrial facility (Table 2). EPA 
selected EPAs drinking water maximum contaminant levels (MCLs) as the cleanup goals for the FFSZ, as 
specified in the 1997 AROD, but did not list numeric values. Values in Table 3 are from the most current Annual 
Effectiveness Report (AER), dated August 2021. The 1997 AROD also revised the remediation goals for the 
NSCZ from drinking water standards to surface water quality standards for the NSCZ outside the containment 
system and for Mud Gu11y and Clear Creek (Table 4). EPA also specified in the 1997 AROD that an air 
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monitormg system will be maintained during remedy construction to protect public health and that target levels 
will be established in consultation with the Texas Department of llealth and the Agency for Toxic Substances and 
Disease Registry. Long-term air monitoring has continued post-construction of the remedy as part of site 
maintenance and monitoring activities. The Data Review section ofthis FYR Report provides more information. 

Table 2: Target Levels for Soil 

coc l On-site Soila  (mg/kg) Off-site SOj1b  (mg/kg) 
Carcinogenic Polycyclic Aromatic Hvdrocarbons (cPAHs) __________________________ 
Benzo(a)anthracene 10,200 26.9 
Benzo(b)fluoranthene 1,200 5. 1 
Benzo(k)fluoranthene 580 5.1 
Benzo(a)pyrene 44 0.04 
Dibenz(a,h)anthracene 74 0.23 
Indeno(1,2,3-c,d)pyrene 7,400 10.5 

Volatile and Semi-volatile Organic Compounds (VOCs and SVOCs) _______________________ 
1,2-Dich1oroethane (1,2-DCA) 2,800 0. 13 
1,1,2-Trichloroethane (1, 1,2-TCA) 2,300 1.4 
Bis(2-chloroethyl)ether 230 0.07 
Methylene chloride 33,000 12.5 
Vinyl chloride 109 0.02 
Notes: 
Source: Table 1 in the Sites 1997 AROD. 
a. Values based on restricted access and trespasser exposure and a carcinogenic risk of 1 x 10 or 

noncancer hazard quotient (HQ) of 1. The lower of the ingestion-based and inhalation-based 
value was selected for the on-site soil levels. 

b. Background levels are to be achieved for off-site soil. 
mg/kg = milligrams per kilogram 

Table 3: FFSZ Groundwater Remedy Cleanup Goals 

COC AROD Criteria (g/L) 
Benzene 5 
Carbon tetrachloride 5 
Chlorobenzene 100 
1,2-Dichlorobenzene 600 
1,4-Dichlorobenzene 75 
1,2-DCA 5 
1,1-DCE 7 
cis-1 ,2-Dichloroethene 70 
trans-1,2-Dichloroethene 100 
1,2-Dichloropropane 5 
Ethylbenzene 700 
Methylene chloride 5 
Styrene 100 
Tetrachloroethene 5 
Toluene 1,000 
1,2,4-Trichlorobenzene 70 
1,1,1-Trichloroethane 200 
1,1,2-TCA 5 
Trichloroethene 5 
Vinyl chloride 2 
Xylenes (total) 10,00 
Trihalomethanes (total) 100 
Notes: 
a. A11 four AER reports for this FYR period list the MCL for xylene as 1,000 tg/L when the 

MCL is 10,000 tgfL. 
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coc l AROD Criteria 
Source: Page 12 in the Sites 1997 AROD specified that the FFSZ will be monitored to ensure 
groundwater is below established MCLs but did not specify the numeric values. Values 
presented are from the most current Annual Effectiveness Report, dated August 2021. 
Rg/L = micrograms per liter 

Table 4: Surface Water Remedy Perfurmance Criteria 

COC Mud Gully and NSCZ Clear Creek 
_____________________ (jiglL) (jig/L) 
1,2-DCA 20,000 1,794 
1,1-DCE 8,740 87.4 
1,1,2-TCA 4,180 41.8 
Vinyl chloride 9,450 94.5 
Notes: 
Source: Table 2 in the Sites 1997 AROD. 
a. Surface water standards apply to the NSCZ outsidc thc barricr wall. 

Status of Imp1ementation 

EPA and BSTF entered into a Consent Decree in April 1991 for implementation ofthe 1988 ROD. BSTF 
completed the remedial design and EPA approved it in july 1993. The design covered all aspects of the ROD, 
with the exception of DNAPL recovery. DNAPL recovery proceeded under a different construction track because 
the work is not dependent on the type of source control performed. 

Demolition of the maj ority of the remaining process equipment finished prior to mobilization of the incinerator. ln 
addition, a temporary groundwater treatment plant was installed to address the movement of contaminated 
groundwater into Mud Gully in 1994. A rotary kiln incinerator and support equipment mobilized to the Site after 
the demolition work. Temporary enclosures were erected over the pits requiring remediation to contain emissions 
during excavation. The incinerator began clean burn operations with imported material, and excavation began at 
pits located on Brio South for shakedown operations and to stockpile material for the trial bum. Emission 
problems during excavation led to a stop work order until appropriate emission control equipment could be 
installed. Before more controls could be installed, other events led to EPAs decision to allow the dismantling of 
the incinerator. The ineinerator and support equipment were demobilized by Deeember 1994. The groundwater 
treatment plant continued to operate, the DNAPL remediation proeeeded, and drums stoekpiled since the 
inception of investigations at the Site were taken off site for disposal. Figure 3 shows the remedy components 
installed by BSTF. 

BSTF began construction ofthe amended remedy in july 2000 and implemented it in phases through April 2004. 
BSTF managed the eonstruetion pursuant to the Sites Consent Decree. Various speeialty eontraetors did the 
construction work as required for each remedy component. BSTF completed the remedial action in December 
2004. EPA deleted the Site from the NPL in December 2006. 

Soil Bentonite Barrier Wall 
BSTF contractors constructed 5,900 linear feet of slurry wall around the perimeter of the Site from September to 
December 2000. The siurry wall was constructed by excavating a trench to a depth that seals the wall into the 
low-permeable MCU. The depth ofthe slurry wall ranged from about 35 feet to 50 feet bgs. The trench was later 
filled with drilling mud fluid and a mixture ofnative soils and fresh sluny. EPA provided oversight ofthe 
construction and approved the Sites Remedial Aetion Completion Report in Deeember 2004. 

Sheet Pile Barrier Wall 
BSTF contraetors installed about 1,800 linear feet of sheet pile barrier wall from july to Deeember 2001 into the 
low-permeability MCU. The sheet pile wall included about 1,200 linear feet installed on the Site and about 600 
linear feet installed in the Mud Gully easement to contain an off-site groundwater plume. 
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Cover Sÿstem 
BSTF contractors constructed the cover system as two components, Brio North and Brio South, with both covers 
constructed as one unit. The covers included a gas collection layer, a flexible membrane liner, compacted clay and 
topsoil to promote vegetative growth. Dixie Farm Road divides the two areas and separate borrow pit areas were 
developed to minimize truck traffic over the road. Construction ofthe 1 1.7-acre Brio South cover took place from 
May 2001 to February 2002. It was constructed to the limits of the soil bentonite barrier wall on the east and south 
sides, to Dixie Farm Road right of way on the north side, and to the southem part of the DOP site on the west 
side. An additional compacted clay layer was extended over a segment of the southern part of the DOP site to 
provide controlled surface water runoff. 

BSTF contractors constructed the 5 0.5-acre Brio North cover system from December 200 1 to October 2003. The 
cover system extended to the limits ofthe soil bentonite barrier wall on the east and north sides, to the Dixie Farm 
Road right ofway on the south side, and to the sheet pile barrier wall on the west side. The Brio North cover 
system was designed with three compartments to provide for control of surface runoff and to facilitate gas 
collection. 

Mud Gully Improvements 
Mud Gully is under the jurisdiction of the Harris County Flood Control District. Contractors constructed the Mud 
Gully improvements from June 2002 to June 2003. The affected area of Mud Gully comprises a length of about 
1, 160 feet between Brio North and the northern part of the DOP site. The construction activity consisted of the 
following activities: 

• clearing of trees and brushes along and in the improvement area. 
• Reshaping channel surface to design elevation. 
• Insta11ing new drainage pipes and abandoning and retrofitting existing drainage pipes. 
• Insta11ing articulated concrete block. 
• Restoring the northern part of the DOP site property to its pre-construction condition. 
• Placing a topsoil layer and vegetative cover. 

EPA provided oversight ofthe construction. BSTF issued an Interim Completion Report that provided 
construction quality assurance documentation. The interim report was incorporated by reference into the Sites 
Remedial Action Completion Report in December 2004. 

Groundwater Control Systems 
BSTF contractors completed the construction of the groundwater treatment system for the NSCZ between 
February 2001 and February 2004. This system is also referred to as the Groundwater/DNAPL Recovery System. 
It uses a pumping system to maintain an inward hydraulic gradient within the Sites barrier wall using wells in the 
NSCZ. Components ofthe recovery system include 17 groundwater recovery wells on the Brio North and Brio 
South areas, 13 DNAPL recovery wells on Brio North, facilities to provide air pressure for the recovery well 
pumps and to separate groundwater, DNAPL and light non-aqueous phase liquid (LNAPL), and a pipeline system 
for the recovery and transfer of collected wastewater to the water treatment facility. DNAPL recovery areas are 
referred to as Hubs. The Hubs are open buildings that house the groundwater/DNAPL recovery pumps and are 
surrounded by the groundwater and DNAPL recovery wells. The area also included placement of a vegetative 
cover. 

The selected remedy for the FFSZ is monitored natural attenuation (MNA). Based on the results ofthe previous 
FYRs, BSTF has been conducting more delineation investigations of the FFSZ outside of the slurry wall to the 
east ofFFSZ interior well BMW-3B. Phase I, finished in 2011, was conducted due to the presence oftwo COCs, 
1,2-dichloroethane (1,2-DCA) and vinyl chloride detected at concentrations above EPA s MCLs at mu1tiple cone 
penetration testing (CPT) locations. BSTF completed the Phase 11 investigation in 2015 to further delineate and 
supplement the Phase I investigative results by installing two wells, CMW-2BS and CMW-1BD, outside ofthe 
sluny wall and downgradient ofBMW-3B. Due to exceedances of 1,2-DCA and vinyl chloride in the two new 
wells, BSTF is in the process of implementing Phase 111 activities by securing access to the off-site tracts 
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necessary for completing the delineation of contamination m the FFSZ. After Phase 111, BSTF will discuss the 
results with EPA and TCEQ to determine ifan additional remedy beyond MNA is warranted for the FFSZ. 

Institutiona1 Control (IC) Review 

The ROD and AROD required institutional controls to restrict site and groundwater use. The PRPs prepared an 
Institutiona1 Control P1an (IC plan) in February 2006 that provides for institutional controls to reduce the risk to 
public health and the environment from potential hazards posed by the Site. The PRPs incorporated the IC Plan 
into the Maintenance, Operations, and Monitoring (MOM) Plan as Revision 2 in April 2006. As called for by the 
IC Plan, deed restrictions and notices have been filed at the Harris County Clerks Office for the Site. The 
recorded instruments restrict land use to industrial uses only and restrict groundwater use and installation ofwells. 
Table 5 lists the Sites institutional controls. Figure 2 shows the locations where the institutional controls apply at 
the Site. Additional restrictions may be needed, pending delineation of groundwater contamination south of the 
Site. 

Tab1e 5: Summary of P1anned an(1/or Imp1emented Institutiona1 Controls (ICs) 

Media, Engineered 
Controls, and Areas ICs Called Title of IC Instrument That Do Not ICs for in the Irnpacted IC Imp1emented and Date (or Support UU/UE Needed Decision Parcel(s) Objective planned) Based on Current Documents 

Conditions _________ ____________ ________________ ________________ __________________________ 

Deed Restriction Harris Co. Restricts certain 0410110000200  Doc.# Y730710 activities at the 
_______________  August 24, 2005 Site. Provides 

0410110000309 notice of 
0402230000200 Deed Restriction Harris Co. CERCLA 
0402230000199  Doc.# Y73071 1 actions and site 

Groundwater, soil 0410110000310 Yes Yes contaminants. August 19, 2005 
and sediment 0410110000180 

______________ ________________________ 

0402230000070 Provides notice 0410110000261 of CERCLA Deed Notice Co. Doc.# 0410110000262 actionsand Y730708 0410110000288 contamnants at August 23, 2005 0410110000046 the Site. 
___________________ _________ ____________ 

1150780010001 ________________ __________________________ 
Notes: 
Co. Doc# = County Document Number (used online to access the institutional control instrument at 
https://www.cclerk.hctx.net/applications/websearchlRP.aspx). 
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Systems Operations/Operation and Maintenance (O&M or MOM) 

The MOM plan was submitted to EPA in February 2004 and last amended in January 201 1. MOM activities 
include: 

• Inspection of security lighting, gates, fences, roads, drainage, signs and worker safety equipment/systems. 
• Inspection of remedial components, including the cover system, barrier wall alignment, the 

groundwater/DNAPL recovery system, the gas collection system, the water treatment plant, monitonng 
wells, groundwater and DNAPL recovery wells, and the slope condition ofMud Gully. 

• Operation, maintenance and monitoring of the gradient control/groundwater and DNAPL recovery 
system. 

• Operation and maintenance of the water treatment plant. 
• Annual groundwater sampling. 
• Quarterly surface water sampling. 
• Semi-annual air sampling. 
• Effluent discharge sampling and monitoring. 
• Maintenance ofthe cover system. 
• Reporting to EPA. 

BSTF personnel are at the Site daily performing MOM aetivities. Daily and weekly inspeetions verify the 
condition ofthe eomponents ofthe groundwater treatment plant. In addition to regularly scheduled maintenanee 
for the groundwater treatment plant, monthly inspections are performed, and inspection reports are prepared to 
document conditions at the Site. Groundwater treatment plant operation is monitored by computer and the 
systems can contact BSTF personnel on their cell phones and then at their homes during non-working hours ifa 
problem oecurs. During this FYR, MOM maintenance aetivities ineluded routine fenee repairs and weed eontrol 
around the perimeter of the properties and cleaning out drainage ditches around the perimeter of the cover. 

BSTF personnel conduct batch monitoring ofthe effluent discharge. After the groundwater is treated at the plant, 
it is stored on site and sampled and tested for site discharge standards. Ifthe samples pass site discharge 
standards, the treated water is discharged to Mud Gully. The Data Review section of this FYR Report discusses 
evaluation of the discharge data further. 

111. PROGRESS SINCE THE PREVIOUS REVIEW 

This section includes the protectiveness determinations and statements from the last FYR Report (Table 6) as well 
as the recommendations from the last FYR Report and the status of those recommendations (Table 7). 

Table 6: Protectiveness Determinations/Statements from the 2018 FYR Report 

Protectiveness . OU # . . Protectiveness Stalemcnt 
________________ Determination ________________________________________________________ 

The Sites remedy is currently protective of human health and 
the environment in the short term. There is no evidence that 
there is current exposure to site contaminants, and the remedy 

• . . is being implemented as planned to reduce contamination Sitewidc Short-term Protective - . . mass and control migration. To remain protective over the 
long term, pump-and-treat operations in the NSCZ water-
bearing zone should continue and the MCL exceedances in the 

_______________ ________________________ FFSZ should be addressed as set forth in Section VI. 
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Table 7: Status of Recommenðations from the 2018 FYR Report 

Completion Current Current Imp1ementation oU# lssue Recommendations Date (if Status Status Description 
_____ __________________ ________________________ __________ ________________________ applicabie) 

Further delineate affected BSTF is in the process of 
groundwater in the FFSZ implementing Phase ffl 
and prepare a Remediation activities by securing access Site constituents Action Plan. Continue to the off-site tracts were detected at quarterly sampling of necessary for completing concentrations 

above their MCLs FFSZ groundwater until the delineation of Ongoing Not Applicable EPA approves a return to contamination in the FFSZ. in the FFSZ, annual sampling. Continue BSTF continues to conduct downgradient 
from the Site. quarterly current pumping quarterly sampling of the 

rate ofthe Pit J NSCZ FFSZ and pumping ofthe 
groundwater to maintain an NSCZ. 

____ _______________ upward gradient. 
_________ _____________________ ____________ 

1V. FLVE-YEAR REVIEW PROCESS 

Communitv Notification. Communitv Invo1vement and Site Interviews 

A public notice was made available by a published notice in the Houston Chronicle newspaper on 1 1/30/2022 
(Appendix C). It stated that the FYR was underway and invited the public to submit any comments to EPA. The 
results ofthe review and the report will be made available at the Sites information repository, Parker Williams 
Library at the San Jacinto college South Campus, located at 13735 Beamer Road in Houston, Texas. 

During the FYR process, interviews were conducted to document any perceived problems or successes with the 
remedy implemented to date. The interviews are summarized below. The completed forms are included in 
Appendix I. 

Michael Jeude — Mr. Jeude is the Sites project manager for TCEQ. He believes the site remedy is performing 
well and he is unaware of any complaints from the local community in the past five years. He stated that TCEQ 
attends annual meetings with site operators and also checks in with them before and after major storm events. Mr. 
Jeude is comfortable with the institutional controls in place. 

Marie Flickinger — Mrs. Flickinger, the owner ofthe South Belt Ellington Leader newspaper, and chairperson of 
the Brio Site Community Advisory Group (CAG), is aware of the former environmental issues at the Site and the 
cleanup activities that have taken place to date. She is impressed with the remedy and was not aware of any 
problems to date. She believes that there have been many historical effects on the local community but none since 
the remedy was completed. She indicated that EPA and BSTF have done a goodjob ofkeeping the community 
informed. 

Dr. Latrice Babin — Dr. Babin is the executive director for the Office of Harris County Pollution Control Services. 
She is familiar with the environmental issues and cleanup activities at the Site and is not aware of any trespassing 
or vandalism at the Site. She indicated that EPAs site website should be updated to include more current 
documentation on the Site. Dr. Babin recommends that the FYR Report provide more detail on extreme weather 
conditions and that activities that are restricted at the Site not be allowed next to or in the right ofway at the Site. 

John Danna and Mathew Foresman— Mr. Danna is the Site manager and Mr. Foresman is the Site coordinator for 
the PRP. They believe that the site remedy and maintenance are proceeding according to plan and human health 
and the environment are protected. Mr. Danna noted the continuous O&M presence and past efforts to optimize 
the efficiency ofthe operations. Mr. Foresman noted changes to the system to reduce noise from system 
operations. 
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Data Review 

Performance and compliance monitoring data collected as part of O&M activities were reviewed as part of this 
FYR. The data consists ofMud Gully and Clear Creek surface water quality data, FFSZ groundwater quality 
monitoring data, fence line air quality data, NSCZ and FFSZ groundwater level measurements, and groundwater 
and DNAPL recovery volumes. Sample locations for performance and compliance monitoring are shown in 
Figure 3. Data are collected on an ongoing basis and included in the AERs. The data included in this FYR Report 
are monitoring results from 2018 to 2022. In addition, long-term trends dating to the start ofmonitoring in 2004 
are also discussed. 

Groundwater 

FFSZ Groundwater Quality 
During the FYR reporting period, BSTF collected annual samples from seven wells that are screened in the 
FFSZ (BMW-1B, BMW-2B, BMW-3B, BMW-18B, DMW-52B, CMW-1BD and CMW-2BS) (Figure 3). 
Since monitoring began in 2004, performance standards were met in the five FFSZ wells (BMW-.1, -2, -3, - 
18B and DMW-52B). Starting in 2007, concentrations in one well (BMW-3B) slightly exceeded the MCL 
of 5 micrograms per liter (tg/L) for 1,2-DCA, with a concentration of 5.7 tg/L, and two wells (BMW-3B 
and BMW- 18B) showed increases of 1,2-DCA, 1, 1-dichloroethene (1, 1-DCE) and vinyl chloride from 2006 
to 2007. Based on these results, BSTF conducted a Phase I supplemental investigation in 2010 by installing 
multiple CPT sample points downgradient ofBMW-3B. A Phase 11 investigation in 2015 delineated the 
FFSZ contamination downgradient and east ofBMW-3B by installing two more wells, CMW-1BD 
(completed in the lower half of the FFSZ) and CMW-.2BS (completed in the upper half of the FFSZ) and 
using more CPT borings (Figure F-1). 

Analytical results show that contaminant concentrations in the two wells that historically exceeded 
compliance standards for 1,2-DCA and vinyl chloride, BMW-3B and BMW-18B, were below the standards 
during this FYR period. However, sample results for two paired downgradient wells installed downgradient 
ofBMW-3B, CMW-1BD and CMW-2BS (Figure 3), showed exceedances ofeither 1,2-DCA or vinyl 
chloride (Table 8). The standard for 1,2-DCA was exceeded during every sampling event from CMW-1BD 
and in only one sample event in CMW-2BS. Vinyl chloride exceeded the standard in most ofthe samples 
from both wells, with concentrations in CMW- 1 BD decreasing over time with detection exceeding the 
standard of 2 p.g/L until November 2020 and then decreased below the standard starting in March 202 1 and 
through February 2022. Vinyl chloride concentrations in CMW-2BS also slightly exceeded the standard in 
nearly every sample event, except that july 2021 through February 2022 results were below or very close to 
the standard. 

BSTFs delineation ofcontamination in the FFSZ during the previous three FYR periods show that 
groundwater is moving very slowly to the south and east of well BMW-3B toward undeveloped land. The 
presence of degradation products and the geochemical conditions in the FFSZ appear conducive for the 
reductive dechlorination ofchlorinated solvents. Data from the investigations suggest that MNA processes 
continue to address remaining 1,2-DCA and vinyl chloride COC concentrations in FFSZ groundwater in the 
affected areas outside of the slurry wall, as the slurry wall only addresses contamination in the NSCZ. 
BSTF is conducting a third investigative phase to delineate COC contamination south ofBMW-18B using 
CPT borings. Once Phase 111 results are available, a determination will be made if any more action is 
warranted for the FFSZ beyond MNA. 
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Table 8: Summary of 1,2-DCA and Vinyl Chloride Exceedances in Wells CMW-1BD ancl CMW-2BS 

CMW-1BD CMW-2BS 
Date 1,2-DCA Vinyl Chloride 1,2-DCA Vinyl Chloride 

____________ (MCL = S jtgtL) (MCL = 2 jtg/L) (MCL = 5 jtglL) (MCL = 2 jtglL) 
Apri12018 51 27 5.0 2.2 
Ju1y2018 60 37 8.1 4.8 
October2018 40 35 4.2 4.0 
January2019 23 32 3.5 3.4 
Apri12019 15 24 3.1 3.4 
Ju1y2019 32 23 2.6 3.2 
November2019 26 18 2.2 3.3 
January 2020 35 14 2.8 3.4 
April 2020 44 16 3.0 4.0 
Ju1y2020 34 11 2.1 2.8 
November 2020 30 13 2.3 3.2 
March2021 27 1.6 1.9 2.7 
Apri12021 29 0.59 0.18J 2.4 
Ju1y2021 24 0.53 1.8 1.8 
October2021 25 1.7 1.7 2.1 
February 2022 17 (0.5 1.3 1.7 
Notes: 
Sources: Annual Effectiveness Reports covering data from April 2018 — March 2022. 
J = estimated value. 
Bold value = value exceeds the current MCL. 

. NSCZ Gradient Control and South Plume 

BSTF pumps water from wells screened in the NSCZ to lower the NSCZ groundwater table to cause an 
inward groundwater gradient toward the plumes. Figure F-2 shows the locations ofNSCZ groundwatcr 
recovery wells and the piezometers arranged in eight arrays to measure NSCZ groundwater table 
elevations. Measurements generally show there is an inward gradient, with exceptions during 
maintenance and repair activities on the groundwater collection system. Figure F-3 provides an example 
of an inward gradient. 

A plume of COCs termed the South Plume is in the NSCZ and exists outside of the containment remedy 
on Brio South (Figure F-4). Two NSCZ groundwater recovery wells (PO-610R and PO-613R) along the 
bank ofMud Gully were installed in this plume as part ofthe remedy (Figure 3, Figure F-4). BSTF 
recovers and treats water from these wells except during maintenance and repair activities. A minimum 
clrawdown requirement at each of the two South Plume recovery wells has been established for effective 
plume containment and recovery of affected groundwater. The drawdown is measured on a quarterly 
basis and the recovery rates are adjusted as needed to maintain the minimum drawdown. 

Groundwater Treatment Plant 
BSTF operates the treatment plant to treat water collected from the groundwater collection system and to 
temporarily store each batch of treated water. BSTF analyzes samples from each batch prior to discharge 
during the AER periods. The discharge volnme oftreated water has been consistent during this FYR 
period with an average discharge volume of 165,796 gallons per month (Table F-1) and the treated water 
meets the discharge standards prior to discharge to Mud Gully. 

• DNAPL Recovey 
Thirteen DNAPL recovery wells are located on Brio North (Figure 3) in the NSCZ. The DNAPL recovery 
has decreased over time, which is expected as contaminant mass is removed and not replenished at the 
Site. Table F-2 shows that BSTF recovered 2,128 gallons ofDNAPL between 2018 and 2019 and 2,750 
gallons between 2019 and 2020 for off-site disposal. While no DNAPL was sent for offsite disposal 
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bctween 2020 and 2022, it is still being collected and stored onsite until an adequate volumc of DNAPL 
has been accumulated for disposal. 

• Surface Water 
BSTF collects surface water samples from four locations a1ong Mud Gully and Clear Creek on a quarterly 
basis during the AER reporting periods (Figure 3). A comparison ofthe results to the surface water 
performance standards shows that all samples were below detection or well below the cleanup levels in 
Mud Gully and Clear Creek (Table F-3 and Table F-4, respectively). 

• Air Monitoring 
BSTF collected semi-annual ambient air samples between April 2018 andNovember 2021 (Figure F-5) 
from six locations. The samples were collected over a 24-hour period and submitted for analysis for the 
Brio fence line ambient air quality standards (FLAAQS). The air quality during the FYR period was in 
compliance with the FLAAQS. 

• Site Cover Gas Collection System 
BSTF monitors vent gas from four cover compartments in the gas collection system on the Sites cover 
system (Figure 3). The four gas collection vents use carbon canisters to scrub VOCs from the gas stream. 
The AERs show that no reaiiings were measured above the compliance standard of 50parts per million 
(ppm) during the FYR period. 

Site Insnection 

The site inspection took place on 12/15/2022. Participants included EPA RPM Nathaniel Applegate, Michael 
Jeude from TCEQ, PRP representative Matt Foreman, BSTF site manager John Danna, and Ryan Burdge and 
Claire Marcussen from EPA FYR contractor Skeo. The purpose of the inspection was to assess the protectiveness 
of the remedy. The site inspection checklist and photographs are provided in Appendix D and Appendix E, 
respectively. 

Site inspection participants met at the groundwater treatment plant office, where they reviewed site logs, 
documents and records. Hard copies ofthe Sites Administrative Record were available. The entrance to the 
treatment plant is surrounded by a fence with a locked gate. Inspection participants observed groundwater 
treatment plant components, located immediately northwest and next to Brio North. Groundwater treatment 
system components observed included the DNAPL holding tank, the groundwater recovery holding tank, carbon 
filters and a blower unit, which was recently insulated to reduce noise after complaints from off-site residents. 
Site inspection participants also observed the air stripper and carbon vessel and the treated groundwater holding 
ponds that temporarily store treated water, which is batch tested prior to discharge to Mud Gully. Participants 
observed the adjacent maintenance shed where spare parts are stored and repairs can be made to site remedy 
components. 

A large detention pond was observed off site to the northwest. The Harris County Stormwater Control Department 
is building the pond for stormwater management due to the development occurring around the Site. The site 
inspection continued, entering Brio North along the storm drainage road to observe several of the DNAPL 
recovery areas, also referred to as Hubs. The Hubs are open buildings that house the groundwater/DNAPL 
recovery pumps and are surrounded by the groundwater and DNAPL recovery wells. Participants observed Hub 
B, which is the location where the highest concentrations of DNAPL from former Pit J (Figure F-4) are routinely 
detected. Participants also observed the gas collection vents next to the Hub buildings. The Brio North cover 
included tall natural grasses. Any woody plants are removed as part ofregular MOM activities. Site inspection 
participants followed a stormwater road to the southem boundary of Brio North to observe the sheet pile keyed 
into the soil-bentonite wall. Participants also observed Mud Gully and the vegetated banks over the articulating 
rock. No erosion was observed. Mud Gully was flowing and no obstructions were observed. The access roads 
were in good condition and sloped to direct drainage away from the cap to Mud Gully. 
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Site inspection participants proceeded to Brio South to see Hub D, where groundwater extraction well D03GW 
was observed. Participants also observed an aboveground pipe protected by concrete slabs that carries extracted 
groundwater from Brio South to the groundwater treatment plant. Participants also observed NCSZ recovery wells 
PO610 and PO613 adjacent to Mud Gully, which extract groundwater preventmg shallow groundwater 
contamination from Brio South from discharging to Mud Gully. The cover at Brio South was covered with tall 
natural grass species. Participants observed that fencing topped with barbed wire surrounded Brio North and Brio 
South and appeared to be in good condition, with no trespassing signs posted at regular intervals. The gated 
entries were all locked and functional, and the drainage roads were in good condition directing overland flow to 
Mud Gully. 

V. TECHNICAL ASSESSMENT 

QUESTION A: Is the remedy functioning as intcndcd by the decision documents? 

Ouestion A Summarv: 

Yes. The remedy is generally functioning as intended by the decision documents. The review ofthe decision 
documents, remedy effectiveness data and the results of the site inspection indicate that the remedy is generally 
functioning as intended by the AROD. AERs demonstrate that an upward gradient has been achieved and 
maintained across the NCSZ. A11 measures appear to be functioning as designed to control NSCZ groundwater 
gradients, treated groundwater discharges and air emissions. Concentrations continue to exceed MCLs in some 
FFSZ monitoring wells (CMW.-1BD and CMW-2BS). However, evidence ofcontaminant degradation is present. 

The work during previous three FYR periods shows that groundwater is moving slowly to the south ofwell 
BMW- 18B and east of well BMW-3B toward undeveloped land off site. The presence of degradation products 
and the geochemical conditions in the FFSZ appear conducive for the reductive dechlorination of chlorinated 
solvents. Data from the investigations suggest that MNA processes continue to address the COC concentrations in 
FFSZ groundwater in the affected areas outside of the slurry wall as the slurry wall only addresses contamination 
in the NSCZ. BSTF is completing Phase 111 of COC delineation in the FFSZ. Upon completion, BSTF will 
discuss the results with EPA and TCEQ to determine if an additional remedy beyond MNA is warranted for the 
FFSZ. 

O&M activities are occurring, as required by the MOM. Regularly scheduled maintenance for the groundwater 
treatment plant and regular site inspections are performed. These inspections cover gates, fences, access roads, 
wells, the cap, the gas venting system, the slurry wall cap and drainage facilities. During the FYR site inspection, 
a visual inspection of site features included the water treatment facility and treated groundwater storage ponds, the 
caps, compliance wells, DNAPL and groundwater recovery wells, gas collection vents, the sheet pile wall, 
drainage roads, fences and gates. A11 fencing appeared to be in good condition. Gates were secured at all site 
entrance points. The caps were vegetated. No erosion or cracks were observed. Institutiona1 controls are in place 
and are effective at preventing exposure to contaminants on site. Additional restrictions may be needed, pending 
delineation ofgroundwater contamination south ofthe Site. 

QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 
remedy selection still valid? 

Question B Summary: 

Yes. The exposure assumptions, toxicity data, cleanup levels and RAOs used at the time ofthe remedy selection 
are still valid. A review of the AROD-specified applicable or relevant and appropriate requirements (ARARs) 
demonstrate that the remedy remains protective. Even though several surface water criteria became more stringent 
(Appendix G), long-term monitoring data for Mud Gully and Clear Creek are below the most current standards. 
The drinking water standards in the AERs have not changed for the evaluation ofFFSZ data. No new regulations 
have been promulgated by the state or federal governments that would call into question the protectiveness ofthe 
selected remedy. There have been no changes in toxicity characteristics or other contaminant characteristics 
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related to the Site that affect the protectiveness of the remedy, as shown in the screening-level risk evaluation of 
the soil cleanup goals (Appendix H). Additionally, there has been no change to the standardized risk assessment 
methodology that would affect the protectiveness ofthe selected remedy. 

The 1997 ROD Amendment does not include human contact to surface water as a potential exposure pathway or 
in its remedial action objectives. Recent residential development adjacent to the Site increases the potential that 
people may be wading, swimming, or recreating in Mud Gully. However, there is no known complete human 
exposure pathway for contact with surface water. Should use of Mud Gully be noted during regular site 
inspections, EPA will determine if additional assessment of the pathway and associated risk is warranted. 
The remedy has achieved most of the RAOs, except for the FFSZ. Target levels of organic COCs have not yet 
been achieved. However, the concentrations are gradually decreasing over time. BSTF has completed the Phase 11 
investigation ofthe FFSZ south ofthe Site to evaluate if a remedy beyond MNA is warranted for the FFSZ. 
There has not been a change in exposure pathways that may call into question the protectiveness of the remedy. 
Upon completion ofthe Phase 111 ofCOC delineation in the FFSZ, BSTF will discuss the results with EPA and 
TCEQ to determine ifthe vapor intrusion pathway presents a potential change in exposure pathways. The known 
contaminant plume is not under inhabited buildings. 

QUESTION C: Has any other information come to light that could call into question the protectiveness ofthe 
remedy? 

No other information has come to light that could call into question the protectivencss of thc rcmcdy. 

The Site has weathered several hurricanes including Hurricane Harvey in 2017 which did not result in any 
significant impacts to the remedy or loss ofprotectiveness. Due to the nature and resiliency ofthe remedy, the 
protectiveness ofthe remedy is anticipated to not be affected by climate change. 

vI. ISSUESIRECOMMENDATIONS 

Issues and Recommendations Identified in the FYR: 

OU(s): Issue Category: Remedy Performance 

Issue: The extent ofCOC contamination in the FFSZ in the southem part ofthe 
Site has not been fully delineated and the remedy has not yet achieved cleanup 
goals for the FFSZ. 

Recommendation: Complete the Phase 111 investigation ofthe FFSZ south ofthe 
Site and evaluate ifremedial action beyond MNA is warranted for the FFSZ. 

Affect Current Affect Future Party Oversight Milestone Ðate 
Protectiveness Protectiveness Responsible Party/Support 

________________ ________________ ________________ Agency ________________ 
No Yes PRP EPA 9/30/2024 
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OTHER FINDINGS 

Two additional recommendations were identified during the FYR. These recommendations do not affect current 
and/or future protectiveness. 

• AER reports for this FYR and prior FYRs compare FFSZ data to MCLs. However, the reports list the 
incorrect MCL of 1,00 iJL for xylene when it should be 10,000 .tg/L. Update the AER to ensure the 
most current MCLs are being used to evaluate the data. 

• The County requested more site documents be made available on the Sites webpage. EPA will ensure the 
website remains up to date. 

vII. PROTECTIVENESS STATEMENT 

Protectiveness Determination: 
Short-term Protective 

Protectiveness Statement: The Sites remedy is currently protective of human health and the 
environment in the short term. The containment of site contamination prevents direct exposure to site 
soils and waste. The groundwater/DNAPL recovery and treatment system maintains contamination in 
the NSCZ within the Sites barrier walls and treats groundwater and recovers DNAPL and LNAPL. 
For the remedy to be protective over the long term, BSTF should complete the Phase 111 investigation 
of the FFSZ south of the Site, and EPA may evaluate if a remedy beyond MNA is warranted for the 
FFSZ. 

VIII. NEXT REVIEW 
The next FYR Report for the Brio Refining, Inc. Superfund site is required five years from the completion date of 
this review. 
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Five-Year Review Report — Fourth. Brio Refining, Inc. Superfund Site, Harris County, Texas. September 2013. 

Five-Year Review Report — Third. Brio Refining, Inc. Superfund Site, Harris County, Texas. April 2008. 

Five-Year Review Report — Second. Brio Refining, Inc. Superfund Site, Harris County, Texas. May 2003. 

Five-Year Review Report — First. Brio Refining, Inc. Superfund Site, Harris County, Texas. Januaiy 1998. 

Institutiona1 Control Plan for the Brio Refming, Inc. Superfund Site, Harris County, Texas. April 2006. 

Maintenance, Operations, and Monitoring Plan, Brio Refining Inc. Superfund Site, Harris County, Texas. 
February 2004 (Rev. 4, January 201 1). 

Phase 11 Fifty-Foot Sand Zone Groundwater Investigation, Brio Refining Inc. Superfund Site, Harris County, 
Texas. December 2015. 

Phase 111 Investigation Work Plan for the Fifty-Foot Sand Zone, Brio Refining, inc. Superfund Site, Harris 
County, Texas. july 2018. 

Record ofDecision, Brio Refining, Inc. Superfund Site, Harris County, Texas. EPA Region 6. March 1988. 



APPENDIX B - SITE CHRONOLOGY 
Tablc B-1: Site chronology 

Event 
Operators conducted chemical reprocessing and refining activities at the Site 
Operators closed all of the on-site pits prior to ceasing operations 
EPA began the Sites RI/FS 
EPA proposed the Site for listing on the NPL 
PRP began a removal action to cover pits 
PRP completed the removal action to cover pits 
PRP completed the RI/FS and EPA signed the Sites ROD 
EPA finalized the Sites listing on the NPL 
BSTF signed AOC to begin the dismantling ofthe process eguipment on the Site 
PRP began the flrst phase ofthe remedial design and some remedial activities 
PRP dismantled former facility structures 
BSTF entered into a Consent Decree with EPA to implement the Sites ROD 
PRP completed the first phase of the remedial design 
EPA issued an AROD changing part of the remedy from on-site incineration to 
containment 
PRP completed the first phase of remedial activities 
EPA issued the Sites first FYR Report 
PRP entered into an Amended Consent Decree with EPA to implement the 
modified remedy 
PRP began the second phase of the remedial design 
PRP completed the second phase of the remedial design 
PRP began the second phase of remedial activities 
EPA issued the Sites second FYR Report 
PRP completed the second phase of remedial activities and began long-term O&M 
activities 
Deed Restriction filed at Harris County Clerks Office, Doc.#Y73071 1 
Deed Restriction filed at Harris County Clerks Office, Doc.#Y730708 
Deed Restriction filed at Harris County Clerks Office, Doc.#Y730710 
EPA signed the Sites Final Close-Out Report 
EPA deleted the Site from the NPL 
TCEQ issued the Interim Forest and Wetlands Planting Completion Certificates 
EPA determined the Site achieved Sitewide Ready for Anticipated Reuse 
EPA issued the Sites third FYR Report 
BSTF completed the Phase I FFSZ groundwater investigation 
EPA issued the Sites fourth FYR Report 
The Trustees certified that BSTF completed the Natural Resources Damage 
Assessment of the wetlands and forest projects and have fulfilled all obligations 
under the Natural Resources Damage Consent Decree 
BSTF completed the Phase 11 FFSZ groundwater investigation 
BSTF completed the Phase HI Investigation Work P1an for FFSZ groundwater 
EPA issued the Sites fifth FYR Renort 

Date 
1950s— 1982 

December 1982 
ptember 26, 1984 

October 1984 
February 1, 1985 
March31, 1985 
March31, 1988 
March 31, 1989 

June 1989 
June29, 1989 

December 1989 
Apri14, 1991 
july 13, 1993 
July 2, 1997 

ptember30, 1997 
January 8, 1998 
March5, 1999 

April 11, 2001 
july 11, 2000 

May 13, 2003 
December 16, 2004 

August 19, 2005 
August 23, 2005 
August 24, 2005 

May 26, 2006 
December 28, 2006 

June 21, 2007 
eptember 24, 2007 

April 25, 2008 
November 1, 2010 

September 18, 2013 
April 17, 2015 

March 11, 2016 
July 27, 2018 

tember20. 2018 
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APPENÐIX D - SITE INSPECTION CHECKLIST 

FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST 

I. SITE INFORMATION 
Site Name: Brio Refining, Inc. Date of Inspection: 12/15/2022 
Location and Region: Friendswood, Texas 6 EPA ID: TXD980625453 
Agency, Office or Company Leading the Five-Year . Weather/Temperature: 48 F/Sunnv Review: EPA Reion 6 ___________________________________________ 
Remedy Inc1udes: (check all that apply) 

Landfill cover/containment Monitored natural attenuation 
Access controls Groundwater containment 
lnstitutional controls Vertical barrier walls 
Groundwater pump and treatment 

fl Surface water collection and treatment 
Other: DNAPL/groundwater collection system. air monitoring. long-term groundwater monitoring. 

covcr gas collcction and trcatmcnt 
Attachments: Tnspection team roster attached E] Site map attached 

11. INTERVIEWS (check all that apply) 
1. O&M Site Manager John Danna BSTF Site Manager 

Name Title Date 
lnterviewed fl at site fl at office fl by phone Phone: _____ 
Problems, suggestions fl Report attached: _____ 

2. O&M Staff _____ ______ _____ 
Name Title Date 

Interviewed fl at site fl at office fl by phone Phone: _____ 
Problems/suggestions fl Report attached: _____ 

3. Local Regulatory Authorities and Response Agencies (i.e., state and tribal offices, emergency 
response office, police department, office of public health or environmental health, zoning office, 
recorder of deeds, or other city and county offices). Fi11 in all that apply. 

Agency TCEQ 
Contact Michael Jeude Project 

Name Manager Date Phone 
Title 

Problems/suggestions L] Report attached: _____ 

Agency Office ofllams Countv Pollution Control Services 
Contact Dr. Latrice Babin Executive 3/3/2023 _____ 

Name Director Date Phone 
Title 

Problems/suggestions L] Report attached: _____ 

Agency _____ 
Contact _____ ______ ______ ______ 

Name Title Date Phone 
Problems/suggestions fl Report attached: _____ 

4. Other Interviews (optional) fl Report attached: 
Marie F1ickingerChairterson. Sites Communitv Advisorv Group. and owner ofthe South BeltEllin-ton 
Leader newspaper 
Matthew Foresman. BSTF 

11!. ON-SITE DOCUMENTS AND RECORDS VERIFIED (check all that apply) 
O&M Documents 

O&M manual Readily available fl Up to date E N/A 
As-built drawings Readily available Up to date E NIA 
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Maintenance logs Readily available Up to date fl N/A 
Remarks: O&M manual should be brouht up to date to reflect current water treatment plant 
layout and the South Plume recoverv well check procedure. Waste shipment manifests are 
available and un to date. 

2. Site-Specific llealth and Safety Plan Readily available Up to date Ll N/A 
Contingency planiemergency response plan Readily available Up to date Ll N/A 

Remarks: 
3. O&M and OSHA Training Records Readily available Up to date Él N/A 

Remarks: 
4. Permits and Service Agreements 

fl Air discharge permit E Readily available E Up to date N/A 
fl Effluent discharge Ll Readily available fl Up to date N/A 
fl Waste disposal, POTW Ll Readily available fl Up to date N/A 
L] Other permits: ÉI Readily available fl Up to date N/A 
Remarks: 

5. Gas Generation Records E Readily available E Up to date N/A 
Remarks: 

6. Settlement Monument Records E Readily available E Up to date N/A 
Remarks: 

7. Groundwater Monitoring Records Readily available Up to date EÍI NIA 
Remarks: 

8. Leachate Extractioii Rccords Ll Readily available Ll Up to date N/A 
Remarks: 

9. Discharge Compliance Records 
fl Air fl Readily available E Up to date N/A 

Water (effluent) Readily available Up to date E N/A 
Remarks: 

10. Daily Access/Security Logs Readily available Up to date Ll N/A 
Remarks: 

Iv. O&M COSTS 
O&M Organization 
Ll State in-house E Contractor for state 

PRP in-house E Contractor for PRP 
Ll Federal facility in-house E Contractor for Federal facility 
E 

2. O&M Cost Records 
Readily available Up to date 
Funding mechanism/agreement in place L] Unavailable 

Original O&M cost estimate: _____ fl Breakdown attached 
Total annual cost by year for review period if available 

From: _____ To: _____ _____ E Breakdown attached 
Date Date Total cost 

Frorn: _____ To: _____ _____ fl Breakdown attached 
Date Date Total cost 

From: ____ To: _____ ____ fl Breakdown attached 
Date Date Total cost 

From: _____ To: _____ _____ E Breakdown attached 
Date Date Total cost 

From: _____ To: _____ _____ fl Breakdown attached 
Date Date Total cost 

3. Unanticipated or Unusually High O&M Costs during Review Period 
Describe costs and reasons: Phase 111 groundwater investigation. which is not i,art ofroutine O&M 



activities. 
V. ACCESS AND INSTITUTIONAL CONTROLS Applicable 11111 NIA 

A. Fencing 
1. Fencing Damaged Location shown on site map Gates secured L] N/A 

Remarks: A11 fencinc was in cood condition. No breaches or damace observed. 
B. Other Access Restrictions 
1. Signs and Other Security Measures EJ Location shown on site map El N/A 

Remarks: No trcspassing signs arc postcd at all main cntrancc gatcs. 
C. Institutiona1 Controls (ICs) 
1. Imp1ementation and Enforcement 

Site conditions imply ICs not properly implemented L] Ycs No L] N/A 
Site conditions imply ICs not being fully enforced Ll Yes No L] N/A 
Type ofmonitoring (e.g., self-reporting, drive by): Selfreporting. 
Frequency: Institutiona1 control monitoring is conducted dailv on site by PRP staff. 
Responsible party/agency: BSTF 
Contact John Danna BSTF Site Manager 

Name Title Date Phone 
Reporting is up to date Yes L] No EJN/A 
Reports are verified by the lead agency Yes L] No L] N/A 
Speciflc requirements in deed or decision documents have been met Yes E No L] N/A 
Violations have been reported fl Yes E No N/A 
Other problems or suggestions: EJ Report attached 

2. Adequacy ICs are adequate EJ ICs are inadequate EI N/A 
Remarks: Deed restrictions and deed notices have been executed fpr all site properties. Certified copies were 
obtained from the Harris County Clerks Office and are maintained on site at l 1810 South Hi11 Drive, Houston, 
Texas. 

D. General 
1. Vandalism/Trespassing [1 Location shown on site map No vandalism evident 

Remarks: BSTFs site manager renorts that the fence is occasionally breached and tresnassers steal conner 
wire. This happens infreauently due to securitv cameras with an alarm and there are O&M nersonnel on 
site on a daily basis. 

2. Land Use Changes On Site N/A 
Remarks: 

3. Land Use Changes Off Site L] N/A 
Remarks: A rcsidcntial dcvclopmcnt is locatcd wcst ofthc watcr trcatmcnt plant. 

VI. GENERAL SITE CONDITIONS 
A. Roads Applicable EJ N/A 
1. Roads Damaged Location shown on site map Roads adequate E N/A 

Remarks: Drainage roads are in good condition and allow for surface fiow away from cans and diversioll 
to drainage pipes to Mud Gully. 

B. Other Site Conditions 
Remarks: Site is in good condition and maintained. 

vI1. LANDFILL COVERS Applicable EJ N/A 
A. Landfill Surface 
1. Settlement (low spots) fl Location shown on site map Settlement not evident 

Area extent: ______ Depth: 
Remarks: 

2. Cracks EJ Location shown on site map Cracking not evident 
Lengths: _____ Widths: _____ Depths: ____ 
Remarks: 

3. Erosion E Location shown on site map Erosion not evident 
Area extent: ______ Depth: 
Remarks: 

4. lloles fl Location shown on site map lloles not evident 
Area extent: Depth: 
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Remarks: 
5. Vegetative Cover Grass Cover properly established 

No signs of stress LJ Trees/shrubs (indicate size and locations on a diagram) 
Remarks: Any woody covcr prcscnt on Brio North is rcmovcd. 

6. Alternative Cover (e.g., armored rock, concrete) N/A 
Remarks: 

7. Bulges LJ Location shown on site map Bulges not evident 
Area extent: ______ Height: 
Remarks: 

8. Wet Areas/Water Damage Wet areas/water damage not evident 

E Wet areas E Location shown on site map Area extent: _____ 
E Ponding [1] Location shown on site map Area extent: _____ 
E Seeps [1] Location shown on site map Area extent: _____ 
E Soft subgrade LJ Location shown on site map Area extent: _____ 
Remarks: 

9. Slope Instability LJ Slides E Location shown on site map 
No evidence of slope instability 

Area extent: ______ 
Remarks: 

B. Benches LJ App1icab1e N/A 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope in 
order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined channel.) 

1. Flows Bypass Bench E Location shown on site map LJ N/A or okay 
Remarks: 

2. Bench Breached E Location shown on site map E N/A or okay 
Remarks: 

3. Bench Overtopped E Location shown on site map LJ N/A or okay 
Remarks: 

C. Letdown Channels E Applicable N/A 
(Channel lined with erosion control mats, riprap, grout bags or gabions that descend down the steep side 
slope of the cover and will allow the runoff water collected by the benches to move off ofthe landfill 
cover without creating erosion gullies.) 

1. Settlement (Low spots) LI Location shown on site map LJ No evidence of settlement 
Area extent: ______ Depth: 
Remarks: 

2. Material Degradation E Location shown on sitc map LJ No evidence ofdegradation 
Material type:______ Area extent: ______ 
Remarks: 

3. Erosion LJ Location shown on site map LJ No evidence of erosion 
Area extent: ______ Depth: 
Remarks: 

4. IJndercutting LJ Location shown on site map E No evidence ofundercutting 
Areaextent: _____ Depth: 
Remarks: 

5. Obstructions Type: LJ No obstructions 
LJ Location shown on site map Area extent: _____ 
Size: ______ 
Remarks: 

6. Excessive Vegetative Growth Type: 
LJ No evidence of excessive growth 
LJ Vegetation in channels does not obstruct flow 
LJ Location shown on site map Area extent: _____ 
Remarks: 

D. Cover Penetrations Applicable LJ N/A 
1. Gas Vents E Active . Passive 
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Properly secured/locked Functioning Routinely sampled Good condition 
C1 Evidence of leakage at penetration C1 Needs maintenance C1 N/A 
Remarks: Gas vents are connected to carbon canisters with hoses and these areas are surrounded by a 
perimeter fence and locked gates. 

2. Gas Monitoring Probes 
C1 Properly securedílocked E Functioning C1 Routinely sampled 11] Good condition 
E Evidence of leakage at penetration C1 Needs maintenance NIA 
Remarks: 

3. Monitoring Wells (within surface area of landfill) 
Properly securedllocked Functioning Routinely sampled Good condition 

LI Evidence of leakage at penetration L] Needs maintenance C1 N/A 
Remarks: Wells are located within a perimeter fenced topped with barbed wire and locked entrance 

4. Extraction Wells Leachate 
L] Properly secured/locked E Functioning L] Routinely sampled [111 Good condition 
L] Evidence of leakage at penetration L] Needs maintenance NIA 
Remarks: 

5. Settlement Monuments E Located E1 Routinely surveyed N/A 
Remarks: 

E. Gas Collection and Treatment Applicablc 1111 N/A 
1. Gas Treatment Facilities 

L1 Flaring L] Thermal destruction E1 Collection for reuse 
Good condition LI Needs maintenance 

Remarks: Passive with carbon canisters. Gas collection records arc up to datc. 
2. Gas Collection Wells, Manifolds and Piping 

Good condition E1 Needs maintenance 
Remarks: 

3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 
E Good condition CI Needs maintenance N/A 
Remarks: 

F. Cover Drainage Layer E1 Applicable Il N/A 
1. Outlet Pipes Inspected L] Functioning L1 N/A 

Remarks: 
2. Outlet Rock Inspected E Functioning E1 N/A 

Remarks: 
G. Detention/Sedimentation Ponds LI Applicable N/A 
1. Siltation Area extent: _____ Depth: _____ E1 N/A 

E Siltation not evident 
Remarks: 

2. Erosion Area extent: ______ Depth: 
E1 Erosion not evident 
Remarks: 

3. øutlet Works L1 Functioning [1 N/A 
Remarks: 

4. Dam L] Functioning L1 N/A 
Remarks: 

H. Retaining Walls E1 Applicable N/A 
1. Deformations E Location shown on site map C1 Deformation not evident 

llorizontal displacement: _____ Vertical displacement: 
Rotational displacement: 
Remarks: 

2. Degradation L1 Location shown on site map E1 Dcgradation not evident 
Remarks: 

I. Perimeter Ditches/Off-Site Discharge Applicable E N/A 
1. Siltation L1 Location shown on site map Siltation not evident 

Area extent: Depth: 
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Remarks: 
2. Vegetative Growth L1 Location shown on site map LJ N/A 

Vegetation does not impede flow 
Area extent: ______ Type: 
Remarks: 

3. Erosion L1 Location shown on site map Erosion not evident 
Area extent: _____ Depth: 
Remarks: 

4. Discharge Structure Functioning L] N/A 
Remarks: 

VIII. VERTICAL BARRIER WALLS Applicable E N/A 
1. Settlement Location shown on site map Settlement not evident 

Area extent: _____ Depth: 
Remarks: 

2. Performance Monitoring Type ofmonitoring: 
Performance not monitored 

Frequency: L1 Evidence of breaching 
Head differential: _____ 

Remarks: NSCZ groundwater outside the barrier wall is monitored to demonstrate comiliance with 
water ciuality criteria for Mud Gully. 

IX. GROUNDWATER/SURFACE WATER REMEDIES Applicable LI N/A 
A. Groundwater Extraction Wells, Pumps and Pipelines Applicable E N/A 
1. Pumps, Wellhead Plumbing and Electrical 

Good condition A11 required wells properly operating LI Needs maintenance Ll N/A 
Remarks: 

2. Extraction System Pipelines, Valves, Valve Boxes and Other Appurtenances 
Good condition L1 Needs maintenance 

Remarks: 
3. Spare Parts and Equipment 

Readily available Good condition L1 Requires upgrade L1 Needs to be provided 
Remarks: 

B. Surface Water Collection Structures, Pumps and Pipelines L1 Applicable N/A 
1. Collection Structures, Pumps and Electrical 

L1 Good condition LJ Needs maintenance 
Remarks: 

2. Surface Water Collection System Pipelines, Valves, Valve Boxes and Other Appurtenances 
LI Good condition L1 Needs maintenance 
Remarks: 

3. Spare Parts and Equipment 
L1 Readily available L1 Good condition L1 Requires upgrade L1 Needs to be provided 
Remarks: 

C. Treatment System Applicable L] N/A 
1. Treatment Train (check components that apply) 

LJ Metals removal Oil/water separation* L1 Bioremediation 
Air stripping Carbon adsorbers 

EJ Filters: ____ 

Ll Additive (e.g., chelation agent, flocculent): 
EJ Others: ___ 

Good condition E Needs maintenance 
Sampling ports properly marked and functional 
Sampling/maintenance log displayed and up to date 
Equipment properly identified 
Quantity of groundwater treated annually: About 2 to 3 million gallons. 

EJ Quantity of surface water treated annually: None. 
Remarks: * Inc1udcs DNAPLIwatcr scparation. 

2. Electrical Enclosures and Pane1s (properly rated and functional) 



LJ N/A Good condition LJ Needs maintenance 
Remarks: 

3. Tanks, Vaults, Storage vessels 
LJ N/A Good condition lI Proper secondary containment LJ Needs maintenance 
Remarks: DNAPL and extracted groundwater holdines tanks have secondarv containment. 

4. Discharge Structure and Appurtenances 
L] N/A Good condition L] Needs maintenance 
Remarks: 

5. Treatment Building(s) 
E N/A Good condition (esp. roof and doorways) E Needs repair 

Chemicals and equipment properly stored 
Remarks: 

6. Monitoring Wells (pump and treatment remedy) 
Properly securedllocked Functioning Routinely sampled Good condition 
A11 required wells located LJ Needs maintenance E N/A 

Remarks: 
D.Monitoring Data 

Monitoring Data 
Is routinely submitted on time Is of acceptable quality 

2. Monitoring Data Suggests: 
Groundwater plume is effectively contained Contaminant concentrations are declining 

NSCZ) 
Remarks: Data from ongoing investigations suggest that MNA processes continue to address the COC 
concentrations in FFSZ groundwater in the affected areas. BSTF is comnleting Phase 111 of COC 
delineation in the FFSZ. Upon completion. BSTF will discuss the results with EPA and TCEO to 
determine if a remedy beyond MNA is warranted for the FFSZ. 

E. Monitored Natural Attenuation 
Monitoring Wells (natural attenuation remedy) 

Properly secured1locked Functioning Routinely sampled Good condition 
LJ A11 required wells located LJ Needs maintenance E N/A 
Remarks: MNA is the sclccted remedy for the FFSZ and BSTF is completing Phase 111 ofCOC 
delineation in the FFSZ. Upon completion. BSTF will discuss the results with EPA and TCEQ to 
determine if a remedy beyond MNA is warranted for the FFSZ. 

X. OTHER REMEDIES 
If there are remedies applied at the site and not covered above, attach an inspection sheet describing the physical 
nature and condition of any facility associated with the remedy. An example would be soil vapor extraction. 

xI. OVERALL OBSERVATIONS 
A. Imp1ementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as designed. 
Begin with a brief statement of what the remedy is designed to accomplish (e.g., to contain contaminant 
plume, minimize infiltration and gas emissions). 
Remarks: The goal ofthe remedy is to contain site groundwater contamination and air emissions. The 
vertical barrier wall consists of a soil bentonite wall and a sheet nile wall (adjacent to Mud Gully) to 
nrevent downgradient lateral movement of contaminated groundwater. The natural horizontal barrier 
nrovided by the MCU. combined with a natural unward nressure differential and an artificial unward 
nressure differential nrovided by extracting the NSCZ groundwater. nrevents or greatly inhibits the 
downward movement of contaminants. The flexible membrane layer of the can system nrevents the 
infiltration of surface water and the escane of volatile gases from the contaminated soil. The MNA remedy 
annears to be addressing contamination in the FFSZ. However. more delineation is ongoing to determine 
if remedial action beyond MNA is warranted. 

B. Adeguacy of O&M 
Describe issues and observations related to the implementation and scope of O&M procedures. Jn 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 
O&M nrocedures are adeciuately ensuring the current and long-term nrotectiveness of the remedy. 

C. Early Indicators ofPotential Remedy Problems 
Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
freguency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised 
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in the future. 
The FFSZ has not been fully delineated to the south and the PRP is comDleting the delineation to suDport 

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
EPA and TCEQ will evaluate the additional delineation ofthe FFSZ and determine ifMNA is sufficient 

lti 
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APPENDIX E - SITE INSPECTION PHOTOS 

i 11 

11810 SOUTHHILLDR 

BRIO SITE TASK FORCE 
MAIN OFFICE • 

EPA PROJECT MANAOER lR2HANlELAPPLEGATE 2t4-OGS-2ta 
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E*O. 
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Secured site entrance on South Hi11 Drive 

LtïT1 \T 

Groundwater treatment plant and site office, with aboveground storage ponds in the background 
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Groundwater eatment systcrn air stripper 

Air stripper blower unit, insulated to reduce noise 
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Aboveground storage pond for treated groundwater 

O&M maintenance shed behind the groundwater treatment facility 
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Harris County Stormwater Controls retention basin next to the Site 

South Autumn Road secured entrance to Brio North, with Hub B in background 
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Brio North drainage road to access Hub B 

Brio North Hub B groundwater recovery system and gas collection vent (outside on the right ofthe building) 
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Brio North DNAPL recovery well near Hub B (groundwater treatment plant in background) 

Brio North sign next to the Hub B gas collection vent 

E-7 



Brio North groundwater recovery wells near Hub B 

L] 

Brio North Hub C groundwater recovery system and gas collection vent (outside on the right ofthe building) 
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Surface runoffdischarge to Mud Gully at the end ofdrainage road on the south end ofBrio North 

View looking east at the sheet pile along the Brio North southem boundary drainage road, 
with Mud Gulley on the right 
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Sccurcd cntrance to Brio South 

L - 

L 

Interior ofthe Brio South Hub D building 
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Brio South groundwater recovery well 

Brio South NCSZ recovery wells next to Mud Gully and aboveground groundwater extraction water to Hub D 
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APPENDIX F — DATA ANALYSIS FIGURES AND TABLES 

Figurc F-1: Affected FFSZ Groundwater and Phase 111 Proposed CPT Boring Locations 
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Figure F-2: Arrays of NSCZ Groundwater Recovery Wells and Piezometers 
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Figure F-3: Site Gradient Measurement Example 
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Figurc F-5: Summary of Fcnce Line Air Monitoring Data 
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Table F-1: Summary ofWater Treatment Plant Discharge Data 

J - Prnrt. cetd b4# lirrit 
S . Paiimt clettd ri 
b - R dlieed ir ,edrd I1 bI 

Source.• The Sites l4th AER, 15th AER, l6th AER and l7th AER, Table 3-6. 
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Table F-2: Summary of DNAPL Recovery Volumes 

CIJMULATIVE VOLIJME CUMULATIVE VOLUME 
VOLLIME SHIPPED FOR SHIPPED FOR DISPOSAL SHIPPED FOR DISPOSAL — 

PERIOD DISPOSAL 
S98E i p PROJECT TOTAL 

gal) 
(gal) (gal) 

Prtot to 2004 123,334° NIA 123,334 

AER 2DC4-2005 2,640 2,640 125,974 

AER 2005-2008 13,500 16,140 139,474 

AER 2006-2007 16,151) 34,290 157,624 

AER 2007-2008 6,400 40690 164,024 

AER2008.2ÛÛ9 $7,100 57,790 161 124 

AER2009-2010 14,970 72,700 196,094 

AER2010-2011 9,658 92,418 215.752 

AER2O11-2012 8,274 100.692 224.026 

AER2012-2013 10,940 111,632 234.966 

AER2O13.2014 5928 114,560 240,894 

AER2OI4-2015 2,800 117,360 243,694 

AER2O1S.2016 3120 120,480 246,814 

AER 2016-2017 3,918 124,398 250,732 

AER2017-2018 0 124,398 250,732 

AER 2018-2019 2,128 126,526 252.860 

AER2O19-2020 2.750 129,276 255.610 

A6R2020-2021 0 129,276 255.610 

AER2O21-2022 D 129,276 255,610 

(1 4pproimate voines (2) Pit B — 38,803 gal and PitJ — 84,531 gal (3) DNAPL was stpped just pnorto aridjust fol oog the 2017-2018 AER 
period. (4) DNAPL was st1ipped just pnor to the 2020.2021 AER period. 

Source: The Sites l7th AER, Table 3-8. 
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Table F-3: Summary of Surface Water Monitoring in Mud Gully (p.gIL) 

UPSTREAM BRtO DFR BRIDOE SOUTH EI1D Of DOP 
Steam 5W13 SW.1 SW.16 

SÌ3ndar 6/16/2020 • 9t29F2O2Q 12/17t2020 3/2Q21 6116/2020 9t292020 - 12117)2020 3/9/2021 6/16/2020 9129/2020 - 12)1712020 - 3/9/2021 

1,2-OCA 20.000 ND ND MI ND 3.3J 18 9.6 27 3.8.J 18 9.4 35 
l,1.2-TCA 4.180 ND ND ND ND 7.7 19 15 10 9.1 20 15 51 

VC 9.450 ND ND ND ND 36J 13 7.3 17 4.1 J 13 7.1 21 
1,1-OCE 8.740 ND ND ND ND 3.1 J 1.0 34 10 3.SJ 7.3 3.7 12 

Sources.• The Sites 14th — 17th AERs, Table 3-1. 

Table F-4: Summary of Surface Water Monitoring in Clear Creek (ig/L) 

Streani _________ SAI21 

Slandard 6113/18 9/18/18 12/29(19 

1 2-üichloroethane 1,794 ND ND ND 

l,l,2-Tnchloroethone 41.5 --- ND ND ND 

vinylcNonde 94.5 --- ND ND ND 

l I-Dichloroelhene h7-t --- ND ND ND 

Slream _______ SW.21 
Standard 6/12119 9/16/19_( 12/04/19 3/1W20 

1,2-DichloroeJha,e 1,79.1 l.4J ND I 3 1 J 1.8J 

1,1,2-TrtCNOoethane 41 8 1.6J ND Ç 
1 3,4 

V1nytChtoride 94.5 ND ND ND ND 

l.1-Dlchoqoelhene 87.4 ND NO NO ND 

Stream SW21 

Standard 6/16/2020 9/29/2020 12/17/2020 31912021 

1,2-DCA 1,794 1.1 J ND ND 3.4 

1,1,2-TCA 41.8 2.2J ND 1,7 5.4 

VC 94.5 ND ND ND NO 

1.1-DCE 87.4 ND ND ND 1 1 

Stream 8W-21 

_________________ Standard 6115/21 92221 12/13/22 3i23/22 

1,2-Dichlooethane 1,794 1.3 0.83J 2.0 0.29J 

l,l,2-Trichloroethane 41.8 1.7 1.1 3.8 0.55J 

Vinylchlonde 94.5 0.78J ND 0.80J Nl) 

1. l-D,chloroelhene 87.4 O.56.J tlD 1.5 ND 

Sources: The Sites l4th — l7th AERs, Table 3-1. 
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APPENDIX G - DETAILED ARARS REVIEW 

The 1988 ROD selected MCLs as the ARAR that applies to the FFSZ. The ROD did not include numeric 
standards but the AER incorporates the most current MCLs as part of the monitoring requirements for the FFSZ 
(Table G-1). 

Table G-1: Review of Groundwater Standards for the FFSZ 

Compliance Standards , Current ior uie b Compound FFSZi Standards 

________________________________ (tglL) (tg/L) 
1,1, 1-Trich1oroethane 200 200 
1,1,2-Trichloroethane 5 5 
l, 1-Dichloroethene 7 7 
1,2-Dichlorobenzene 600 600 
1,2-Dichloroethane 5 5 
1,2-Dichloroethene (total) 70 70 
1,2-Dichloropropane 5 5 
1,2,4-Trichlorobenzene 70 70 
1,4-Dichlorobenzene 75 75 
Benzene 5 5 
Carbon tetrachloride 5 5 
Chlorobenzene 100 100 
Ethylbenzene 700 700 
Methylene chloride 5 5 
Styrene 100 100 
Tetrachloroethene 5 5 
Toluene 1,000 1,000 
Trichloroethene 5 5 
Vinyl chloride 2 2 
Xylenes (total) 10,000c 10,000 
Notes: 
a. A11 four AER reports list the MCL for xylene as 1,000 j.tg/L when the MCL is 10,000 j.tg/L 

when evaluating the FFSZ data. 
b. Current federal Safe Drinking Water Act standards are available at 

https://www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-
contaminants (accessed 1 1/10/2022). 

Subsequent to the 1997 AROD, Texas surface water quality standards for all the surface water COCs had been 
revised under 30 Texas Administrative Code (TAC) §307 in 2000 (as reflected in the Sites second FYR Report) 
and subsequently in 2010, 2014 and 20 18. Table G-2 provides a comparison of the 1997 ROD surface water 
criteria to current standards. These numbers would apply to Clear Creek. For Mud Gully, considered an incidental 
fishery, TCEQ surface water quality standards would be 10 times these revised values. The current standards have 
become more stringent for 1,2-DCA, 1, 1,2-TCA (Clear Creek only) and vinyl chloride. 

sampling has been conducted in Mud Gully and Clear Creek to measure the effectiveness ofthe barrier wall and 
the groundwater collection system. A review of the surface water data shows that the controls implemented for 
the groundwater have reduced the loading to the surface water to below the ARARs established in the AROD and 
below the revised state water quality standards. Because the remedy is achieving the new standards, the remedy 
remains protective. However, if the current standards are exceeded in the future, further evaluation of the surface 
water standards may be required. 
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Table G-2: Evaluation of 1997 Surface Water Remedy Performance Criteria 

coc 1997 AROD Standards Current Standardsb 

Mud Gully and Clear Creek Mud Gully and Clear Creek 
NSCza (pig/L) NScza (pig/L) 

____________________ (tg/L) ___________________ (tg/L) __________________ 
1,2-Dichloroethane 20,000 1,794 3,640 364 
1,1-Dichloroethene 8,740 87.4 3,030 3,030 
1,1,2-Trichloroethane 4,180 41.8 900 900 
Vinylchloride 9,450 94.5 165 16.5 
Notes: 
Source: Table 2 ofthe Sites 1997 AROD. 
a. Surface water standards apply to the NSCZ outside the barrier wall. 
b. Most current standards are dated 2018 and are obtained from https://www.tceo.texas.gov/wateroualitv/standards 
(accessed on 1 1/4//2022). 



APPENDIX H - SCREENING-LEVEL RISK EVAUATION 

EPA established residential-based target levels for off-site soil and site-specific target levels for on-site soil 
protective of trespassers in the 1988 EA. The health-based soil target levels cleanup goals were evaluated to 
determine ifany toxicity value changes or changes in EPAs default exposure assumptions would make any ofthe 
cleanup goals not protective. The health-based cleanup goals were compared to EPAs current regional screening 
levels (RSLs), because the RSLs incorporate current toxicity values and standard default exposure factors. A 
residential RSL comparison was conducted for the off-site soil target levels. An industrial RSL comparison was 
conducted for the on-site target levels to determine if the remedies remain protective for the current industrial site 
use. 

The industrial-use evaluation shows that the target levels for five COCs exceed EPAs risk management range of 
1 x 10 to 1 x 10 and three COCs exceed the noncancer hazard quotient (HQ) of 1.0 (Table H-1). The remedy 
contained on-site contamination within a slurry wall with a multi-layer cover. Therefore, there is no direct 
exposure to contaminated soils. 

The off-site risk evaluation (Table 11-2) shows that the target levels remain protective of residential exposure as 
the cleanup goals are equivalent to cancer risks that are more stringent or within EPAs risk management range 
and below the noncancer threshold HQ of 1. 

Table 11-1: Screening-Level Risk Evaluation of On-site Soil Target Levels 

coc On-site Target Industria1 RSL (mgfkg)a Cancer Riskb Noncancer 
Level 1 x 10 Risk HQ = 1 HQC 

_____________ 
(mg/kg) __________________ ________ ________ 

________________ ___________ 
cPAHs 

_________ _________ _________ 

Benzo(a)anthracene 10,200 21 - 4.9 x 1O - 

Benzo(b)fluoranthene 1,200 21 - 5.7 x 10 - 

Benzo(k)fluoranthene 580 210 - 2.8 x 10 - 

Benzo(a)pyrene 44 2.1 220 2.1 x 10 0.2 
Dibenz(a,h)anthracene 74 2.1 - 3.5 x 10 - 

Jndeno(1,2,3-c,d)pyrene 7,400 21 - 3.5 x 1O - 

________________ ___________ 
VOCs and SVOCs 

_________ _________ _________ 

1,2-Dichloroethane 2,800 2 140 1.4 x 10 20 
1,1,2-Trichloroethane 2,300 5 6.3 4.6 x 10 365 
Bis(2-chloroethyl)ether 230 1 - 2.3 x 1O - 

Methylene chloride 33,000 1000 3,200 3.3 x 10 10 
Vinylchloride 109 1.7 310 6.4x iø- 0.4 
Notes: 
a. Current EPA RSLs, dated November 2022, are available at https://www.epa.gov/risk/regional-screening-levels-

rsls-generic-tables (accessed 12/7/2022). 
b. The cancer risks were calculated using the following equation, based on the fact that RSLs are derived based on 1 

x 10 risk: cancer risk = (target level ~ cancer-based RSL) x  10. 
c. The noncancer HQ was calculated using the following equation: HQ = target level ~ noncancer-based RSL. 
- = toxicity values not established by EPA, so an RSL could not be calculated. 
Bold = noncancer HQ exceeds 1 .0 or cancer risk exceeds 1 x 10. 
Source: Table 1 in the Sites 1997 AROD. 



Table H-2: Screening-Level Risk Evaluation of Off-site Soil Target Levels 

coc Offsite Residcntial RSL (mg/kg) Cancer Noncancer 
Target Level(mg/kg) 1 x 10-6  Risk l HQ=1 Risk HQ 

________________ _______________ 
cPAHs 

_______ _________ ___________ 

Benzo(a)anthracene 26.9 l. 1 - 2.4 x 10 - 

Benzo(b)fluoranthene 5.1 1.1 - 4.6 x 10 - 

Benzo(k)fluoranthene 5.1 11 - 4.6 x 10 - 

Benzo(a)pyrene 0.04 0.11 18 3.6 x 10 0.002 
Dibenz(a,h)anthracene 0.23 0.11 - 2.1 x 10 - 

Indeno(1,2,3-c,d)pyrene 10.5 1.1 - 9.6 x 10 - 

VOCs and SVOCs 

1,2-Dichloroethane 0.13 0.46 31 2.8 x 10 0.004 
1,1,2-Trichloroethane 1.4 1.1 1.5 1.3x10 0.9 
Bis(2-chloroethyl)ether 0.07 0.23 - 3.0 X 10 - 

Methylene chloride 12.5 57 350 2.2 x 10 0.036 
Vinyl chloride 0.02 0.059 60 3.4 x 10 0.0003 
Notes: 
a. Current EPA RSLs, dated November 2022, are available at https://www.epa.gov/risklregional-screening-levels-

rsls-generic-tables (accessed 12/7/2022). 
b. The cancer risks were calculated using the following equation, based on the fact that RSLs are derived based on 

1 x 10-6  risk: cancer risk = (target level ~ cancer-based RSL) x  1o• 
c. The noncancer HQ was calculated using the following equation: HQ = target level ~ noncancer-based RSL. 
- = toxicity values not established by EPA, so an RSL could not be calculated. 
Bold = noncancer HQ exceeds 1 .0 or cancer risk exceeds 1 x 
Source: Table 1 in the Sites 1997 AROD. 



APPENDIX I - INTERVLEW FORMS 

BRIO REFINING, INC. SUPERFUND SITE 
FIVE-YEAR REVIEW INTERVIEW FORM 

Site Name: Brio Refining, Inc. 
EPA 11): TXD980625453 
Interviewer name: Interviewer affiliation: 
Subject name: Michael Jeude Subject afffliation: TCEQ 
Subject contact information: imchae1.jeudetceg.texas.ov 
Interview date: 1/4/2023 Interview time: 
Interview location: TCEQ Region 12 Office 
Interview format (circle one): ln Person Phone Mail Email X Other: 
Interview category: State Agency 

1. What is your overall impression ofthe project, including cleanup, maintenancc and reuse activities (as 
appropriate)? 
The remedy is performing well. 

2. What is your assessment ofthe current performance ofthe remedy in place at the Site? 
The remedy is performing well. 

3. Are you aware ofany complaints or inquiries regarding site-related environmental issues or remedial 
activities from residents in the past five years? 
No. 

4. Has your office conducted any site-related activities or communications in the past five years? If so, please 
describe the purpose and results of these activities. 
TCEQ attended annual meetings with site operators and checked with the operators before and after major 
storm events. 

5. Are you aware of any changes to state laws that might affect the protectiveness of the Sit&s remedy? 
No. 

6. Are you comfortable with the status ofthe institutional controls at the Site? Ifnot, what are the associated 
outstanding issues? 
Yes. 

7. Are you awarc ofany changcs in projcctcd land usc(s) at the Site? 
No. 

8. Do you have any comments, suggestions or recommendations regarding the management or operation of the 
Sites remedy? 
No. 

9. Do you consent to have your name included along with your responses to this questionnaire in the FYR 
Report? 
Yes. 
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BRIO REFINING, INC. SUPERFUND SITE 
FIVE-YEAR REVIEW INTERVIEW FORM 

Site Name: Brio Refining, Inc. 

EPA ID: TXD980625453 

Interviewer name: Interviewer affiliation: 

Subject name: Marie Flickinger Subject affiliation: Resident/CAG chairperson 

Subject contact information: 

Interview date: January 26, 2023 Interview time: 

Interview location: 

Interview format (circle one): Jn Person Phone Mail Email X Other: 

Interview category: Resident 

Are you aware ofthe former environmental issues at the Site and the cleanup activities that have 
taken place to date? 
Yes, Iam. 

2. What is your overall impression ofthe project, including cleanup, maintenance and reuse activities 
(as appropriate)? 
I am impressed that the remedy has gone this long without having any problems. There are no reuse 
activities allowed. 

3. What have been the effects ofthe Site on the surrounding community, ifany? 
Many effects too complicated to mention when the Site wasfirst named. None ofany signfìcance 
since the completion ofthe remedy. 

4. Have there been any problems with unusual or unexpected activities at the Site, such as emergency 
response, vandalism or trespassing? 
No. 

5. Has EPA kept involved parties and surrounding neighbors informed of activities at the Site? How 
can EPA best provide site-related information in the future? 
EPA and BSTF have done a goodjob ofinforming the community. We hope they continue to use the 
South Belt-Ellington Leaderfor this purpose. 

6. Do you own a private well in addition to or instead of accessing city/municipal water supplies? Ifso, 
for what purpose(s) is your private well used? 
No private well use. 

7. Do you have any comments, suggestions or recommendations regarding any aspects ofthe project? 
No, just continue to respond when community concerns are raised. 
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BRIO REFINING, INC. SUPERFUND SITE 
FIVE-YEAR REVIEW INTERVIEW FORM 

Site Name: Brio Refining, Inc. 

EPA ID: TXD980625453 

Interviewer name: Interviewer affiliation: 

Subject name: Dr. Latrice Babin Subject affiliation: Executive Director 

Subject contact information: 713-920-2831 

Interview date: 3/3/2023 Interview time: 2:30 pm 

Interview location: Office of Harris County Pollution Control Services 

Interview format (circle one): In Person Phone Mail IEmail1 Other: 

Interview category: Local Government 

1. Are you aware of the former environmental issues at the Site and the cleanup activities that 
have taken place to date? 

Harris County Pollution Control Services (PCS) is aware of environmental issues and 
cleanup activities through publicly available docurnents 

2 - Do you feel well-inforrned regarding the Site s activities and rernedial progress? If not, how 
might EPA convey site-related information in the future? 

PCS requests to be copied and included in all correspondence and coinmunication, 
including those conducted by government agencies, contractors, and any other entity 
affiliated with the Site. 

3. Have there been any problems with unusual or unexpected activities at the Site, such as 
emergency response, vandalism or trespassing? 

PCS is unaware of any unexpected activities at the Site related to emergency response, 
vandalisni, or trespassing. 

4. Are you aware ofany changes to state laws or local regulations that might affect the 
protectiveness of the Site s remedy? 

PCS is not aware of any changes to state laws or local regulations that might affect the 
protectiveness of the Sites rernedy. 

5. Are you aware ofany changes in projected land use(s) at the Site? 

PcS is not aware of any changes in the projected land use at the Site. 

Pcs requests to be updated on any changes related to projected land uses at and around 
the Site. 
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6. Has EPA kept involved parties and surrounding neighbors informed ofactivities at the Site? 
How can EPA best provide site-related information in the future? 

Per the 2018 Five Year Review (FYR), the Maintenance, Operations, and Monitoring 
Plan (MOM) encompasses many activities and includes inspection of the periineter and 
equipnient, operation and maintenance, groundwater, su.face water, and air sampling 
and monitoiing. Site personnel perform MOM activities daily. The 2018 FYR also 
mentioned a Biio Site Community Advisory Group (CAG), an infoimation iepositoiy at 
the Parkei Williams Library, quarterly activity rneetings, annual effectiveness reports 
dated 2018, the records being onsite, and continued work being perfoimed at the Site. 
The public notice also references the library and the EPA website as sources of 
infoimation. As a note, the library is less than a mile from the Site. 

PCS concei•n- according to the EPA website undei current status states, ...the next five-
year review, scheduled for completion in 2018. Pcs was unable to locate any 
infoimation on the EPAs website regarding groundwater sampling data, inspections, 
maintenance records, or othei infoimation which would have been collected per the 
MOM. PCS also did not find any fact sheets on the EPA website. The oniy availabie 
infoimation is a Site Status Summary dated September 2015. The EPA website also did 
not mention a CAG or p.ovide information on how to contact the CAG. The most iecent 
annual effectiveness report on the website is dated 2015. Upon contacting the iepository, 
the director of the library indicated it had been several years since the infoimation had 
been updated and new information added. A satellite view of the aiea shows incieased 
residential development around the Site, as well as commercial businesses adjacent to the 
Site, i.e., several fireworks stands. 

Pcs recommends keeping the website updated. PCS recommends placing all information 
on the EPA website, including but not limited to up-to-date fact sheets, Site Status 
Summaiy, sampling results, inspection iesults, maintenance findings, annual 
effectiveness i•epoits, quaiterly meeting summaiies, and contact information foi the 
CAG. PCS additionally iecommends keeping the repositoiy updated with Site 
infoimation and a copy of records that are curiently kept onsite. As a final 
recommendation, due to incieased residential development, a sign wliich includes the 
repository information should be posted at the Site. 

7. Do you have any cornments, suggestions or recommendations regarding the project? 

According to tlie EPA website, the current status of the Site is elevated gioundwater 
contaminant concentrations have been ieported in the Fifty-Foot Sand water-bearing 
zone (FFSZ) with ongoing fieldwork to assess the need for furthei remedial action. 

The 2013 and 2018 FYR deteimined that Site piotectiveness in the shoit teim has 
removed the exposure pathways that could have resulted in unacceptable risks by 
preventing exposure of human receptor populations to contaminated aii, soils, and 
groundwater. Items were identified that requiie fuithei action to ensuie the continued 
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at the perimeter of the Site informing the public ofthe Site and where to find addifioiìal 
information. 

8. Do you consent to have your narne included along with your responses to this questionnaire 
in the FYR report? 

Yes 

1-5 



BRIO REFEING. IC. SFPERFD 5111 
FIVE-YEAR RE.VIEV IN ERVIEV FOR1I 

Site aine: Riio Refining. liic. 

EFA ID: TD905453 

Interviever nam.e: Interriever affïliation: 

Subjed narne: .Tohn Danna Sutiject affiliatiou: BSTF 

Subject contac.t iiiforrnation: See iransmittal e.rnailL 

intervieiv date: 3Ì1..o23 Intervie tirne: 

Interviiv iocation: 

Intervieiv format (circle one): ln Person Phone Mail () Other: 

Interviv categorv: O&M Contractor 

L What is your overall impression of the projec.t, including cleanup, ma.nten,ti.ç and reuse 
activities as appropriate)? The cieanup and rn intenance are proceeding according to Site 
pians. Reuse activities are very lirn ited due to the nat.ure of the ci.earzup and rnaintenance 
activities, and the con.struction ofthe remed.. I derstc2nd that the FRFs are Qpen to reuse 
activities which woukl e compatible with the remedy and safcfor worker., the community, 
and the cnvironrncnt. 

What is your assessment ofthe current performance ofthe remedy in place. at the Site? The 
performancc qfthc  remedy continues to protect thc cnvironment dpuatio.. 

3. What are the fiiidings from the monitoring clata7 What are the key trends in conthrninant 
levels tliat are 1ieiìg docuinented over time at tlie Site? The nurnbcr ofFFootScmdZone 
monitoring wells showing qffcted gromdwater has decrease4 and the concentraticms ofsite 
constituent.s seen at the qfectec1 rnonitoring wells continues to decrease, 

4 Is there a continuous on-site OMpresence? Ifso, please descrie staffresponsibilities aiid 
activities. Alteniatively, please describe staffresponsibilities and the frequeiicy ofsite 
inspections and activities if there is not a continuous on-site OcM presence Thcrc is a 
continuous tMpresence at the Brio Site with two opcra.tors cind tivo ìnaienance 
personnel working eight hoursper dayfivc diysper wcek. An opcrcztor conducts routine 
checks when the groundwcite-r recovery svstem and water tre-rtmentpiant are operating 
through the weekend. 

Have there been any significant changes in site O&Ii requireinents, maititeiiance schedules 
or sarnpling routiiies since start-up or iii tlie last five years? Ifso, cio they affect the 
protectiveness or effectiveness ofthe remedy? Please describe change.s and impacts. !nc. 
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hive been the cc.t during the FYR period? 

M Cost5 Ove.r the FYR PeiI 
Di4 Rge Total C:ij. 

219 $1OO 

_________________ 763,OOO 

i1 S2EOOO 

2O2. .S9JOO 

7 Hve there tieen nepected OM difficu1tie or cotš at the Site zince start-up or itì the at 
five yearz? Ifo, please p•rovide detai1z. NC?Pe. 

Have there been opportunitiez tct opttìii OM activitiez or zamp1in effoitz? Please 
•dezcribe c:hangez and any rezulting oir dezired cozt zavings or improved efficiencies Th 

ctivtie hi2ve bee,t Îì place sice There kre beeìz no mijor chies dzu 
he F perÎd tc optLrLe cÍ.iiïlle.r; huer there hve b mzv opportu.iti& 

sinc ¿, 21í t prze th fflcie.rcy f pratios. crîid 
smphg uffirtr Frp CCfroì th crir rtppr xJcrsf 
wr ttodfied Îìt ?01I f sve over I 7( f?00 peryer Îìt ene td 
Aìtothererpte ha bee o trzÎì .ite cperators to i2iai .te pnteitf crnd oìtJucf 
srnp1g Ììrted ofhirg c ctrs tc th war 

9.. Do you have atìy coiirnents, siigeztions or recommidationz regarding O&M activtiez and 
chedue at th Site? Not 

1O•. Do you coiisent to have your narne included along vrith your repotie tc this quetictnaire 
în the FYR repcrt? fes. 
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BR1O FIIiC. LC. STÏPERFTIT) 5ITIE 
F1VE-YELR RIV1IV LTE RVIiE FOR f 

Sïte ine: Brio Refinitg. In.. 

EPA ID:: TXD9O2.453 

Iiiterviewcr nme: 1uter.iier affi1atin: 

u1ijcrt name: Matthew Foreii Subjcct affi1iiion: BST 

Suhjcit cntact iorm1icn See. imitta1 enla:. 

Iiiterriew liate: 4.123 1ucerv ini: 

Iiiterview iocatia: 

IiiÉerview :form.t (circlte ne: tn Pe.rori Phc.ne :. IaL Eai! Other: 

IiiÉerview category: Potenti1Lv R-epibe Party ?RP 

Whaí t y irovrall prein of the r.eniedial actiitie at the Site? Th chos j. 
¡? pk nd cti.t k? dic h.e SÌÍ. o tize,s r 

What lìave ben theeffectz ofthiia Site ori the urounding comrnunity if2ny? Th Rmdi. 
htzs ieìr d cotìniízs to bprotctÌv fhicz ìth and th rmrn. irÎng 
dai coti to show that th- z zdvrse ffcL £o the sndg cmuni. 

3 What ia ycur aezment ofthe urrerit Ferfc  ìarie ofthe reme* in p1ae at the Site? Thg 
Riv cortins t b.špratc.tiv of huirtzn JEilth ad th irËrìrment. 

4. Are yc.u aie f any cornpiairit or inquirie regarding eirnnìenta1 ea or the reni.edial 
action. from reidetita aince Lmpletneirttatictri of the cleianup? A co p.!aÍ was gh1 k? th 
EPA r FYR priad tht sstv ioisfr s:ystm  opratk?n.. Th wzs 
¿jrk1y idìrtfi and igtd tìkzing on f0u7 Sî c uItanL nd ìs roÎvd 

. ]Do yoii feel we11-infomed regarding the Site. ac1ivitiiì an rcìne.diai progre? Ifnot, hor 
might EFA convey ite-refat.e itìfomialion in the future? Y 

Doyoii hae any conimentz suggeiationia ar recommendaticiii regarin the managemeit or 
operatioti ofthe Si1es remedy? Nt i opio with EFA ni TCR, th Rmedy kci 

-ì rd cìrtìiugs k? bprofectñ ofh rernhzith 2nd th wnent 

7. Do yoii conaerit tc. have yoiir name includeð along iith yous reponez ta thia quetionnaire 
iri the FYRreprt? Fs 
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APPENDIX J - EJSCREEN REPORT 
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