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FIFTH FIVE-YEAR REVIEW REPORT
NORTH CAVALCADE STREET SUPERFUND SITE
EPA ID#: TXD980873343
HARRIS COUNTY, TEXAS

This memorandum documents the U.S. Environmental Protection Agency's performance, determinations and
approval of the North Cavalcade Street Superfund site (Site) fifth five-year review under Section 121 (c) of
the Comprehensive Environmental Response, Compensation, and Liability Act, 42 U.S. Code Section 9621
(c), as provided in the attached Fifth Five-Year Review Report.

Summary of the Fifth Five-Year Review Report
This FYR summarizes the current status of the remedy at the North Cavalcade Street Superfund site. For OU1,

groundwater sampling indicates the contamination in the shallow aquifer is contained within the Technical
Impracticability (TI) Zone. For QU2, site soils, the containment cell appears to be functioning as intended. For
OU3, groundwater in the interbedded aquifer, sampling indicates migration of dense non-aqueous phase liquid
(DNAPL) within the TI Zone. Groundwater detections of site-related contamination below current standards
have been observed in the interbedded aquifer outside of the TI Zone.

Environmental Indicators

Human Exposure Status: Under Control
Contaminated Groundwater Status: Under Control
Site-wide Ready for Reuse: No

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

s  MW-54S is near the railroad tracks and no buildings are located in this area; however, further
evaluate the vapor intrusion pathway by using current data from appropriate wells and using multiple
lines of evidence.

¢ Consider installing a permanent monitoring well at boring location MIP-C5 to continue to monitor
concentrations of site-related chemicals. Evaluate the effectiveness and function of the remedy based
on current monitoring data and additional data as needed.

Evaluate the need to update site contaminants of concern (COCs) in a decision document.
Continue to work toward implementing institutional controls required in decision documents both on
site and off site (TI Boundary).

Determination

I have determined that the remedy for the North Cavalcade Street Superfund site is currently protective of
human health and the environment. This Five-Year Review Report specifies the actions that need to be taken
for the remedy to be protective over the long term.

QCZ‘_—‘W %/26”%&

Car\E_Edfund, PE— Date
Director, Superfund Division
U.S. Environmental Protection Agency, Region 6
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ISSUES/RECOMMENDATIONS

FIFTH FIVE-YEAR REVIEW REPORT
NORTH CAVALCADE STREET SUPERFUND SITE

EPA ID#: TXD980873343
HARRIS COUNTY, TEXAS
0U(s): 1 Issue Category: Monitoring
Issue: A conservative screening level risk assessment identified vapor intrusion risks for
naphthalene at well MW-548S greater than EPA’s noncancer hazard quotient (HQ) of 1 for
industrial exposure.
Recommendation: MW-54S is near the railroad tracks and no buildings are located in
this area; however, further evaluate the vapor intrusion pathway by using current data
from appropriate wells and using multiple lines of evidence.
Affect Current Affect Future Party Oversight Milestone Date
Protectiveness Protectiveness Responsible Party/Support
Agency
No Yes EPA EPA/TCEQ 6/1/2020
OU(s): 3 Issue Category: Changed Site Conditions
Issue: The dense non-aqueous phase liquid (DNAPL) and the dissolved plume appear to
be migrating west and site-related contaminants have been detected outside of the
Technical Impracticability (TI) Zone.
Recommendation: Consider installing a permanent monitoring well at boring location
MIP-CS5 to continue to monitor concentrations of site-related chemicals. Evaluate the
effectiveness and function of the remedy based on current monitoring data and additional
data as needed.
Affect Current Affect Future Party Oversight Milestone Date
Protectiveness Protectiveness Responsible Party/Support
Agency
No Yes EPA EPA/TCEQ 6/1/2020

OU(s): 1 and 3

Issue Category: Monitoring

Issue: Potentially site-related contaminants that have not been formally identified in a
decision document as contaminants of concern (COCs) exceed groundwater standards.

Recommendation: Evaluate the need to update site COCs in a decision document.

Affect Current Affect Future Party Oversight Milestone Date
Protectiveness Protectiveness Responsible Party/Support
Agency
No Yes EPA/State EPA/TCEQ 6/1/2020




OU(s): 1,2 and 3

Issue Category: Institutional Controls

Issue: Soil and groundwater institutional controls required by site decision documents
have not yet been implemented.

Recommendation: Continue to work toward implementing institutional controls
required in decision documents both on site and off site (TI Boundary).

Affect Current Affect Future Party Oversight Milestone Date
Protectiveness Protectiveness Responsible Party/Support
Agency
No Yes EPA EPA/TCEQ 6/1/2020
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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 of reviews 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
Contingency Plan (NCP) (40 CFR Section 300.430(f)(4)(ii)), and considering EPA policy.

This is the fifth FYR for the North Cavalcade Street 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 (UU/UE).

The Site consists of three operable units (OUs). This FYR addresses all three OUs. OU1 addresses the
groundwater remedy for the shallow sand unit (shallow zone). OU2 addresses the soil remedy. OU3 addresses the
groundwater remedy for the deeper interbedded sand.

EPA remedial project manager (RPM) David Abshire led the FYR. Participants included Marilyn Czimer Long
with the Texas Commission on Environmental Quality (TCEQ) and Sarah Alfano and Kirby Webster from Skeo
(EPA contractor support). The review began on 8/14/2017. Appendix A includes documents reviewed as part of
the FYR. Appendix B includes the Site’s chronology.

Site Background

The 21-acre Site is located in a commercial/industrial corridor just north of downtown Houston, about 1 mile
southwest of the intersection of Loop 610 and U.S. Highway 59, in Houston, Harris County, Texas (Figure 1).
Beginning in 1946, Houston Creosoting Company, Inc. operated a creosote wood-treating plant on 10 acres on the
southern portion of the Site. In about 1955, the company added pentachlorophenol (PCP) wood preservation
services and other support facilities to their operations. In 1961, the property went into foreclosure. Facilities
associated with wood-treating operations included creosote ponds, various tanks and storage units, a lumber shed,
a treatment facility and other buildings. Site operations resulted in spills and releases that contaminated soil and
groundwater with polycyclic aromatic hydrocarbons (PAHs) and volatile organic compounds (VOCs).

Residential areas are located northeast and west of the Site. The South Cavalcade Street Superfund site, also a
former wood-treating facility, is located directly south of the Site. Contamination at the North Cavalcade Street
Superfund site is unrelated to contamination at the South Cavalcade Street Superfund site. There are currently two
commercial businesses located on the southern portion of the Site — a warehouse for El Venado Foods and a
Coastal Casting facility (a multi-faceted engine component distribution and re-manufacturing company).

Site topography is generally flat, with surface drainage occurring through three stormwater drainage ditches. Two
of these ditches flank the Site on the east and west sides and drain to the third ditch, which bisects the Site into
northern and southern sections. The third ditch drains into a flood control ditch, which discharges into Hunting
Bayou.

Groundwater occurs in three zones — the shallow, interbedded and deep zones. Contamination is limited to the
shallow and interbedded zones, which are hydraulically connected but are confined from the deeper zone. These
units are not being used for sources of drinking water on site or within a 1-mile radius of the Site. On-site workers
and neighboring residents access water from the City of Houston’s water supply, which obtains drinking water
from the deep zone 10 miles from the Site, or a surface water reservoir located over 20 miles from the Site.
Groundwater flow direction in the shallow and interbedded zones is to the west.

4



Figure 1: Site Vicinity
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FIVE-YEAR REVIEW SUMMARY FORM

SITE IDENTIFICATION
Site Name: North Cavalcade Street

| EPA ID: TXD980873343 |
State: Texas City/County: Houston/Harris

NPL Status: Final

Multiple OUs? Has the Site achieved construction completion?
Yes Yes

Lead agency: EPA

Author name: David Abshire, with additional support provided by Skeo I

Author affiliation: EPA Region 6
Review period: 8/14/2017 - 6/29/2018
Date of site inspection: 12/12/2017

Type of review: Statutory

Review number: 5

Triggering action date: 9/27/2013

Due date (five years after triggering action date): 9/27/2018

II. RESPONSE ACTION SUMMARY

Basis for Taking Action

Following site investigation, EPA placed the Site on the Superfund program’s National Priorities List (NPL) in
June 1986. In 1988, EPA and TCEQ concluded that remediation of contaminated soil and groundwater was
needed based on future unacceptable human and environmental health risks due to direct exposure to
contaminants in soil and future potable use of shallow zone groundwater contaminated with dense non-aqueous
phase liquid (DNAPL). In 2009, EPA and TCEQ identified that DNAPL and contaminants detected in the
interbedded zone would also pose unacceptable risk if this zone were used as a future drinking water supply.
Table 1 summarizes the primary exposure media and centaminants of concern (COCs) for the Site.



Table 1: COCs, by Media

CcoC Seil Groundwater
Benzene X X
Carcinogenic Polycyclic Aromatic X X
Hydrocarbons (cPAHs)
Naphthalene X

Response Actions

EPA selected the Site’s initial remedy for OU1 soil, shallow zone groundwater and DNAPL in the Site’s June
1988 Record of Decision (ROD). Following implementation of the 1988 remedy (see Table 2), EPA determined
that additional remedy components were warranted to meet the remedial action objectives (RAOs) for the Site.
EPA modified the Site’s remedy in a 1994 Explanation of Significant Differences (ESD), 2009 Record of
Decision Amendment (AROD) and 2011 AROD (see Table 2 for details). EPA also adjusted the Site’s OUs

from the original one to three, defined as:
e OUIl: DNAPL associated with the shallow aquifer.
OU2: Soil.

OU3: Groundwater plume associated with the interbedded unit aquifer.

The final RAOs were established for soil and groundwater (to include DNAPL) in the 2009 AROD and the
2011 AROD, respectively. A summary of the remedy components to address the RAOs is presented in Table 2.

Table 2: Summary of RAOs and Soil and Groundwater Remedy Components

RAO

Soil — OL2

i Remedy Components

Prevent human exposure to contaminated soil in excess of
current site preliminary remediation goals (PRGs) (30 parts
per million for cPAHs).

Minimize migration of soil contaminants currently residing in
the temporary containment cell into the groundwater, surface
water and other site soil.

Return a majority of site surface area to reuse wherever
practicable.

On-site biological treatment and containment (until
1998).2

Construction of a permanent cap over the existing
soil containment cell that has a double bottom liner.®

Institutional controls to prevent disturbance of the
containment cell.®

Groundwater — Shallow Zone (OU1) and Interbedded Zone (OU3)

Contain two groundwater contaminant plumes, associated
with the shallow zone (OU1) and the interbedded zone (OU3),
through natural processes.

Prevent human exposure to contaminated groundwater above
acceptable risk levels by implementing institutional controls
to restrict access to, or use of, contaminated water by
restricting the installation of groundwater wells within the
designated Technical Impracticability (TI) Zone.

Remove site-related DNAPL accumulations in impacted
monitoring wells until the amounts diminish and/or retrieval
is no longer practicable.

OU1: Pump and treat groundwater using carbon
absorption and DNAPL removal (until 2003).°
OU1 and OU3:

* In-situ stabilization (ISS) of DNAPL and
monitored natural attenuation.”

* TI Waiver for remaining dissolved-phase
contamination and DNAPL in groundwater waives
cleanup goals within the TI Zone.¢

* Periodic pumping of DNAPL in impacted
monitoring wells until retrieval is no longer
practicable.?

* Implementation of institutional controls to:®
- provide notice to property owners and

prospective purchasers that contaminated
water from the shallow and interbedded sand
should not be used for drinking or potable
water until remedial goals are met.




RAO Remedy Components
- prohibit digging into the stabilized area and to

protect the monitoring wells.

* Implement institutional controls to restrict access
to, or use of, contaminated water by restricting the
installation of groundwater wells within the
designated TI Zone.?

* Implementation of long-term monitoring.?

Notes.

a. A 1988 ROD component, discontinued because soil cleanup goal could not be achieved. Thus, contaminated soil
was consolidated on the northern portion of the Site in a temporary containment cell pending evaluation of
options for its final disposition.

b. Remedy component selected in the 2009 AROD.

c. The 1988 ROD pump-and-treat remedy addressed contaminated shallow groundwater and DNAPL (OU1). The
system was shut down in 2003 due to inability to address contamination in the interbedded zone (OU3).

d. Remedy component selected in the 2011 AROD because EPA determined that it was technically impracticable to
restore all parts of the dissolved-phase groundwater because of the intermittent occurrence of residual and free-
phase DNAPL in the shallow and interbedded zones.

cPAH = carcinogenic polycyclic aromatic hydrocarbon

A summary of the cleanup goals for soil and groundwater and DNAPL is presented in Table 3.

Table 3: COC Cleanup Goals

Soil Groundwater® c
coc (me/kg)' (ug/L) DNAPL
Benzene 0.04 3 Pumped for collection and
Benzo(a)pyrene 30 0.2 disposal until the amounts
cPAH:s for soil) ) diminish and/or retrieval is no
1,500 on site? longer practicable.
Naphthalene NA 490 off site®

Notes

a. Established in the 1988 ROD, based on a 1 x 105 cancer risk for a commercial site. Goal for cPAHs
changed in the 1994 ESD based on updated risk assessment methodologies. Also described in Section 2 of
the 2009 AROD.

b. Established in the 2009 AROD based on the federal drinking water standards or a state standard in the
absence of a federal drinking water standard; values only apply outside the TI Zone boundary according to
the 2011 AROD (Section 7.4).

C. Established in 2011 AROD for residual DNAPL on site since most of the DNAPL had been addressed by
the pump-and-treat system and ISS.

d. Based on commercial/industrial use.

€. Based on residential use.

NA = not applicable; a separate cleanup goal for naphthalene in soil was not established in the decision
documents.

pg/L = micrograms per liter

mg/kg = milligrams per kilogram

¢PAH = carcinogenic polycyclic aromatic hydrocarbon

TI = Technical Impracticability

Status of Implementation

0OU2 - Soil

Through an agreement between EPA and the state, the Texas Natural Resources Conservation Commission
(TNRCC, now TCEQ) obtained contracts to implement the remedy in the Site’s 1988 ROD. TNRCC constructed
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the biotreatment facility in April 1996 and performed biotreatment for 808 days without achieving the cleanup
level established in the 1994 ESD for carcinogenic polycyclic aromatic hydrocarbons (cPAHs). TNRCC
discontinued treatment in August 1998. EPA modified the TNRCC contract to include a modified closure phase to
place the contaminated soil in the treatment cell on the northern portion of the Site and cover it with a liner
pending final determination of disposition by EPA and TNRCC.

Based on the 2009 AROD, EPA modified the temporary treatment cell for permanent containment by retrofitting
the liner and installing a permanent cap. Prior to the remedial design, EPA confirmed the containment cell was
constructed with a bottom liner consisting of the following from top to bottom: geotextile fabric, high-density
polyethylene primary liner (leachate collection liner), sand leachate collection layer and a high-density
polyethylene secondary liner (leachate detection liner). EPA completed the remedial design of the permanent
containment cell in July 2010. Construction activities began in August 2010 and largely finished by February
2011. The old high-density polyethylene cover was removed. The surface of the contaminated soil was regraded
and additional material placed such that the appropriate slope was achieved. The final cover consists of about 8
inches of soil, followed by a geocomposite drainage net, a low-density polyethylene geomembrane and a
geosynthetic clay liner. The cell contains five PVC leachate riser pipes. Four of the riser pipes, one at each corner
of the containment cell, are for the liquid detection sump (LDS). The riser on the south side is for the liquid
collection sump (LCS). TCEQ began operation and maintenance (O&M) activities for the soil remedy in
September 2012.

OU1 and OU3 - Groundwater

Between September 1988 and September 1991, EPA completed the remedial design for the pump-and-treat
system to address shallow groundwater contamination. Additional sampling demonstrated that DNAPL extended
below the shallow zone to the interbedded zone. After some modifications to the system, operation of the pump-
and-treat system was suspended in October 2003 since it could not operate effectively in the much siltier
interbedded zone. EPA completed a focused feasibility study in 2008 to evaluate additional remedies to address
groundwater and DNAPL contamination in the interbedded zone that had extended off site to the west.

In 2009, EPA and TCEQ selected in-situ stabilization (ISS) to address the highest-volume DNAPL areas within
the shallow and interbedded zones and reduce the rate of dissolution of the three target compounds (benzene,
benzo(a)pyrene and naphthalene) in groundwater. EPA completed the remedial design for ISS between September
2009 and May 2010. EPA performed the ISS in two source areas: the northeast source area and the southwest
source area (Figure 2). EPA completed the ISS remedial action in May 2010; installation of a permanent
monitoring well network followed between November 2010 and March 2011. Monitored natural attenuation was
to be considered as a remedial technology used in conjunction with ISS. It was later ruled out in 2011 due to the
presence of DNAPL in some wells within the newly installed monitoring well network. In 2011, EPA revised the
groundwater remedy to address remaining DNAPL present in monitoring wells. A 16-acre Technical
Impracticability (TI) Zone was established as part of the 2011 AROD. Within the TI Zone, the groundwater
cleanup levels (Table 3) are waived. The 2011 AROD also specified the periodic removal of DNAPL in several
wells where residual DNAPL remained and institutional controls to restrict installation of groundwater wells. In
June 2012, DNAPL removal was discontinued. The 2013 FYR indicated that the DNAPL accumulation in select
wells do not represent a mobile plume but is a residual phase that is confined to the formation pore space of the
water-bearing zones. The 2013 FYR recommended continued tracking of the occurrence of DNAPL in the
monitoring wells but discontinued the DNAPL removal and sampling of these monitoring wells.

The 2011 remedy specifies that long-term groundwater monitoring will document the effectiveness of the source
stabilization and the stability of the dissolved groundwater plumes in the shallow and interbedded zones. TCEQ
began O&M activities for the final groundwater remedy in September 2013.

In addition to regular O&M activities, TCEQ also conducted a cone penetration test (CPT) and membrane
interface probe (MIP) evaluation in July and August 2017 in an area northwest of the Site to assess the potential
downgradient migration of site contaminants. The results of the CPT/MIP evaluation are included in the Data
Review section of this FYR.
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Institutional Control (IC) Review

Table 4 shows a summary of institutional controls. Figure 3 shows an institutional control map. To date, none of
the institutional controls have been implemented. The City of Houston does not have zoning regulations, instead
development is governed by codes that address how property can be subdivided. The City follows Chapter 42, the
City’s 1986 land development ordinance.! If an owner wanted to change the land type, they would need to submit
an application to the planning department. If any deed or land use restrictions exist, they would be flagged during
the land use change process.

The United States of America owns the parcel where the soil containment cell is located. The on-site and off-site
areas are provided drinking water through a public supply and the cell containment area is surrounded by a locked
chain-link fence that prevents access to this portion of the Site. Fencing is not a remedy component but it is
present and prevents disturbance of on-site remedy components. EPA and TCEQ are currently working on
developing institutional controls as required in the decision documents.

Table 4: Summary of Institutional Controls (ICs)

Medla That Do ICs Called Title of IC
UU/UE B[::‘s’e don ICs for in the Impacted IC Instrument
C Needed Decision Parcel(s)® Objective Implemented and
urrent o1
tee Documents Filing Date
Conditions
0420490000014 Prevent human exposure to
OU1 ~ISS Areas Yes Yes 0421980000005 contaminated soil® None
0420490000015
ou2 - Prevent disturbance of the
Containment Cell Yes Yes 0420490000233 containment cell® None
Provide notice to property
owners and prospective
0OU1/0U3 purchasers that contaminated
Groundwater TI Yes Yes To Be water from the shallow and None
Zone Determined interbedded sand should not
be used for drinking or potable
water until remedial goals are
met®
Notes:

a. Parcel information from: https://arcweb.hcad.org/parcelviewer/.

b. The 2011 AROD required implementation of restrictions to protect components of the groundwater remedy (the
two stabilized source areas and permanent monitoring wells).

c. The 2009 AROD called for institutional controls to be put in place for OU2 soils to prevent disturbance of the
capped soil containment cell.

d. The 1988 ROD based soil cleanup goals on commercial use of the site properties. The 2009 AROD states that
“The EPA will implement a program to place institutional controls on all properties affected by the groundwater
and soil contamination following completion of the construction activities at the Site.”

e. The 2011 AROD specified institutional controls to provide notice to on-site and off-site property owners and
prospective purchasers that contaminated water from the shallow and interbedded groundwater should not be used
for drinking or potable water where cleanup goals are not met or have been waived. The 2011 AROD also
required placement of restrictions to prevent the installation of water supply wells in those areas.

! http://www.houstontx.gov/planning/DevelopRegs/dev_ord.html
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Figure 3: Institutional Control Map
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Systems Operations/O&M

TCEQ is currently responsible for O&M activities at the Site. Required O&M activities for the soil and
groundwater remedies are outlined in the 2014 O&M Plan prepared by Shaw Environmental. Activities specified
in the 2014 Q&M Manual for remedies implemented at the Site include:

Monthly mowing/inspection of the capped areas and around site monitoring wells during the

growing season.

Periodic inspection of the Site during the non-growing season.

Inspection of the Site following severe weather events (as needed).

Inspection of site wells and leachate system riser pipes during the annual gauging/sampling event, and the
gauging-only event. Gauging is to include the collection of water levels and DNAPL thickness
measurements in all site monitoring wells.

One gauging/sampling event performed per year, during which all leachate collection and detection sump
risers will be gauged and sampled, all monitoring wells will be gauged, and select monitoring wells will
be sampled. Within the interbedded unit, wells with measurable DNAPL will not be sampled. Within the
shallow sand, only select wells near the perimeter of the monitoring zone will be sampled.

One gauging-only event performed per year, inclusive of all site monitoring wells and leachate collection
and detection sump risers.

Annual evaluation and reporting of collected data (by August of each year).

Routine and non-routine maintenance as needed.

Table 5 summarizes annual O&M costs since the 2013 FYR Report. According to the 2011 AROD, the annual
O&M costs were presented as a range from $60,000 to $200,000, based on the frequency of sampling, wells
sampled and other O&M tasks (e.g., monthly site inspections and mowing). The 2009 AROD estimated average
annual O&M costs for the soil remedy of about $37,000 per year. TCEQ assumed responsibilities for O&M tasks
in the 2013/2014 year. In addition to regular O&M activities, TCEQ performed the following tasks:

e 2013/2014: Prepared site-specific documents, a Health and Safety Plan and a Field Sampling O&M Plan.
e 2015/2016: Transitioned to a new contractor, modified site-specific documents, repaired three wells and
plugged one well.
e 2016/2017: Conducted CPT/MIP evaluation and prepared Report, re-surveyed two wells, repaired a leak
detection sump and restored flow to culvert southeast of soil containment cell.
Table 5: Annual O&M Costs
Fiscal Year __Total Cost (rounded to nearest $1,000)
9/1/2013 — 8/31/2014 $178,000
9/1/2014 — 8/31/2015 $69,000
9/1/2015 — 8/31/2016 $104,000
9/1/2016 — 8/31/2017 $150,000

III. PROGRESS SINCE THE PREVIOUS REVIEW
This section includes the sitewide protectiveness determination and statement from the last FYR as well as the
recommendations from the last FYR and the status of those recommendations.
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Table 6: Protectiveness Determination from the 2013 FYR Report

oU#

Protectiveness
Determination

Protectiveness Statement

Sitewide

Short-term Protective

The remedial actions for ground water and soils are protective of
human health and the environment in the short term because there is no
completed exposure pathway to human health or environmental
receptors for either media. Contaminated surface soil is contained
within a protective cell. Ground water is not being used in the impacted
area. The City of Houston provides drinking water to the area through
their public water supply system.

In order for the remedies to be protective in the long term, institutional

controls will need to be implemented to restrict use of impacted
properties (on site/off site), as appropriate, to protect the ISS and cell
remedies, and to prevent the use of contaminated ground water.
Changes in site conditions (i.e., uncertainties) will also need to be
evaluated to determine if there are impacts to future protectiveness.

Table 7: Status of Recommendations from the 2013 FYR

. Kb . Completion
ou# Issue Recommendations |- Cm g @wﬁlﬁﬁg@:ﬁfw _Date(f
“ | Status Description”™ | o plicable), |
Some wells were noted to All wells were locked
0ouUl1,2,3 be unlocked. Install locks. Completed during the site inspection. 12/12/2017
. EPA and TCEQ are
0oU123 Institutional controls have ﬁsstt??ll:lscl:n al Ongoing coordinating to establish NA
¥ | not been established to date. groundwater and soil
controls. e
institutional controls.

Continue gauging
and sampling
monitor wells, and TCEQ continues to gauge
monitor presence of the accumulation of

Presence / accumulation of | DNAPL and DNAPL in monitoring wells

OU1/3 | DNAPL in select monitor dissolved-phase Completed | and groundwater 10/27/2017

wells. groundwater concentrations in wells not
contaminant affected by DNAPL in
concentrations annual reports.
relative to the TI
Zone boundary.
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e o . | Completion
ou# Issue Recommendations | irrent | CutrentTuplementadon |~ pace it
criphio applicable).
Continue
monitoring the
() PCP has been confirmed | S2LOW
in shallow sand (very groundwater o
limited) and interbedded plumes for botl3 Annual monitoring reports
sands groundwater samples VOC§ and semi- and the groundwater remgdy
(b) Industrial reuse of the " | volatile organic evaluation summarized in
on-site property was compounds the 2017 annual monitoring
considered in setting the (SVOCs) in the report summarize results
remedial goal to address O&M phase to from VOC. aqd $voC
OU1/3 | naphthalene in the impacted further eva}uate the Ongoing monitoring. 10/27/2017
on-site groundwater. presence o PCP L.
(c) Detections of vinyl and limited -The a;_)plxcatlon of .the
chloride and solvent-related | SCCUrrence of industrial (use-specific)
contaminants have been chlorinated remedial goal _for on-site
noted in on-site wells MW- solvents: E\{aluate concentrations of
371 MW-37S. and OW-2 the.apphca}tlon of naphthalene has not
an d’ offsite w;lls MW-4 5’S an m-dustnal (u§e- formally been evaluated.
and MW-431 specific) remedial
’ goal for on-site
concentrations of
naphthalene.

IV. FIVE-YEAR REVIEW PROCESS

Community Notification, Community Involvement and Site Interviews

A public notice was made available by a newspaper posting in the Houston Chronicle, on 11/15/2017 in English
and on 11/19/2017 in Spanish (Appendix C). It stated that the FYR was underway and invited the public to submit
any comments to EPA. The results of the review and the report will be made available at the Site’s information
repository, Houston Central Library, located at 550 McKinney Street, Houston, Texas.

During the FYR process, EPA and its contractor reached out to several parties to document any perceived
problems or successes with the remedy implemented to date, including representatives of TCEQ, TCEQ
contractor EnSafe, on-site businesses El Venado and Coastal Casting, the City of Houston, Harris County and the
Harris County Toll Road Authority. EPA did not receive interview responses from El Venado and Coastal
Casting. Completed interview forms are included in Appendix F.

Representatives from TCEQ and its contractor, EnSafe, responded that they feel the site is acceptable.
Communication and coordination has been ongoing between EPA and TCEQ regarding site status and general
maintenance issues. TCEQ representatives identified the following issues: the presence and apparent expansion of
DNAPL within the TI Zone boundary, the lack of institutional controls implemented by the EPA, and the urban
development in the site area (inside and outside of the TI Zone boundaries). Groundwater sampling and gauging
events over the past five years indicate the plume is not stable and the effectiveness of DNAPL containment using
natural processes may not be a viable remedy. EnSafe representatives commented that real estate in the
neighborhood near the Site has become more attractive to new residential development. New residential homes
and condominiums have been built within the past five years in areas west of the Site, downgradient of the TI
Zone.
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Representatives from the City of Houston and Harris County responded that the City and County have no first-
hand knowledge of the status of the cleanup activities at the Site. They are very concerned that there may be
ongoing issues at the Site that are not being addressed by the current soil and groundwater remedies.

Based on the review of publicly-available documents and knowledge of ongoing concerns at the nearby South
Cavalcade Street Superfund site, the City and County are concerned that contaminated groundwater at the Site
may be infiltrating nearby storm sewer lines. They recommend an investigation into whether the Site is actively
discharging into the storm sewers and ultimately to the Waters in the State of Texas and Waters of the United
States. The City and State requested EPA’s site website include information about current activities at the Site as
well as documentation regarding plume stability, ongoing assessment, ongoing remedial and monitoring activities,
and remedy implementation and effectiveness.

During the December 2017 site inspection, site inspection participants also walked through surrounding
neighborhoods and knocked on several doors for interviews. No residents were available.

Data Review

This data section summarizes the leachate and groundwater monitoring program for the OU2 containment cell and
OU1/0U3 groundwater monitoring associated with the DNAPL and dissolved phase plumes. This data review
section will focus on the most recent sampling event, which was conducted in February 2017 and summarized in
the 2017 Annual O&M Report. Historic trends observed during this FYR period (2013 through 2017) will be
discussed as appropriate.

Leachate and groundwater samples collected during this FYR period were analyzed for VOCs, semi-volatile
organic compounds (SVOCs) and metals. The ROD and AROD:s identify benzene, benzo(a)pyrene and
naphthalene as site COCs. In the 2013 FYR Report, EPA recognized vinyl chloride and PCP as solvent-related
constituents or related constituents. In April 2014, TCEQ assumed responsibility for O&M duties. TCEQ added
arsenic to the list of chemicals to be monitored. The February 2017 Annual O&M Report compares results against
preliminary remediation goals (PRGs) or Texas Risk Reduction Program (TRRP) protective concentration limits
(PCLs) for all analyzed constituents including those specified as COCs and those not specified as COCs. This
data review section will include a discussion of all analyzed constituents.

The overall conclusions of the data review include:

OU1: sampling indicates the contamination in the shallow aquifer is contained within the TI Zone.
OU2: the containment cell appears to be functioning as intended.

OU3: sampling indicates migration of the DNAPL extent within the TI Zone (west-southwest area) and
groundwater detections below cleanup goals, of site-related contamination in the interbedded aquifer
outside of the TI Zone (northwest area).

OU2 Soil Containment Cell - Leachate Monitoring Program

The containment cell leachate monitoring program was performed concurrent with the annual groundwater
monitoring/gauging event (February 2017) and the gauging-only event (June 2017). During the monitoring and
gauging events, the depth to liquid in the five LCS and LDS sump risers were measured (LCS, LDS-NW, LDS-
SW, LDS-SE and LDS-NE, shown in Figure G-1 in Appendix G). Generally, fluid thickness measurements
during this FYR period were similar to past thickness measurements, however thickness measurements observed
during the June 2017 event are the lowest on record, with the exception of the measurement at the LCS. Table G-
1 in Appendix G shows measured leachate fluid thickness. It is measured by subtracting the depth to water from
the total well depth. The 2017 total well depth measured at the LCS was about 6 to 9 feet greater than past
historical total well depth measurements. The 2017 Annual O&M Report identifies the gauging discrepancy as a
field data collection error. The LCS and LDS are operating as intended.
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During the annual groundwater monitoring event, three leachate samples were collected from the five sump risers
and groundwater samples were collected from the six shallow zone monitoring wells that surround the containment
cell (Figure G-1 in Appendix G). Samples were analyzed for VOCs, SVOCs and metals. Analytical results of fluid
samples collected from the sumps during the February 2017 sampling event identified no constituents exceeding
the PRGs or TRRP PCLs, with the exception of arsenic levels in LCS and LDS-NW (Figure G-5). The comparison
of fluids collected from the sump risers to PRGs and PCLs is only to provide a reference. PRGs and PCLs are action
levels relative to evaluation of groundwater, not soil containment cell leachate.

No monitored constituents including the site COCs exceeded their respective PRGs or PCLs in groundwater samples
collected from the six groundwater monitoring wells surrounding the containment cell in 2017 (MW-22S through
MW-27S, Figure G-5 in Appendix G). Additionally, there have been no exceedances of site COCs during this FYR
period in the containment cell monitoring wells. See Tables 3, 5 and 7 in the 2017 Annual O&M Report. These
results indicate the containment cell is functioning as intended.

OU1 and OU3 - Qutside the TI Zone Boundary
Shallow monitoring wells outside of the TI Zone boundary are located around the containment cell and discussed
above.

Within the interbedded zone, no site COCs were detected within the past five years at concentrations above their
respective PRG limits in groundwater monitoring wells (491, 501, 52I) outside of the TI Zone (Figure G-6 in
Appendix G).

OU1 and OU3 - Within the TI Zone Boundary
The current groundwater monitoring activities include DNAPL gauging in wells located in the interbedded zone,

water level gauging and groundwater sampling activities within the interbedded zone in wells without DNAPL
and select monitoring wells within the shallow zone. Sampling is conducted annually and gauging is conducted on
a semiannual basis.

DNAPL

The cumulative DNAPL thickness measurements recorded during this FYR period are provided in Table G-2 in
Appendix G. The 2017 DNAPL extent is shown in Figure G-3 and the DNAPL extent over time is shown in
Figure G-4. As shown in the Table G-2, DNAPL thickness appears to be increasing over time in both on-site and
off-site (TI Boundary) wells. MW-47I did not have DNAPL present until April 2014, when 0.03 feet in thickness
was observed; the thickness has increased to almost 5 feet in June 2017. Monitoring well MW-471 is the furthest
downgradient occurrence of DNAPL to the west. DNAPL thickness in MW-371 also continues to increase, albeit
more gradually, since 2016 (Table G-2). This well is located near the TI Zone boundary to the northwest. TCEQ
conducted a CPT/MIP evaluation in July and August 2017 in an area northwest of the Site to determine potential
downgradient migration of site contaminants beyond the TI Zone boundary. Results of the investigation are
discussed below.

Shallow Zone

Within the shallow zone, no site COCs (benzene, naphthalene and benzo(a)pyrene) were detected in groundwater
at concentrations above their respective PRG limits inside of the TI Zone in 2017. This is fairly consistent with
data collected during the past five years for the wells that are currently sampled. However, all three COCs
exceeded PRG limits in monitoring wells in 2013 and 2014; the majority of these wells have not been sampled
since 2014.

The analytical data for the shallow zone is presented in Tables 3 through 8 in the 2017 Annual O&M Report.

Interbedded Zone

During the 2017 sampling event, site COCs benzene and naphthalene exceeded PRGs in several interbedded zone
wells (Table G-3). These wells have consistently exceeded the PRGs for benzene and naphthalene since 2013.
Table G-4 shows naphthalene concentrations for the last five years in wells that had exceedances during the 2017
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sampling event, As shown, the concentrations have increased in MW-341, which is located downgradient of the
northwest and southeast source areas.

Other Monitored Constituents — Shallow and Interbedded Zones

The 2013 FYR recognized PCP as site-related and vinyl chloride as solvent-related contaminants. Both these
contaminants were not originally identified as final COCs in the 1988 ROD because these contaminants at that
time were below detection in soil and groundwater. The 2013 FYR also determined that while these other
contaminants were routinely sampled over the years, the analytical methods did not have low enough sample
detection limits to meet the levels of required performance under TRRP. In April 2014, TCEQ assumed
responsibility for O&M duties, and groundwater was monitored for the solvent-related constituents and site-
related constituents. TCEQ also included arsenic to the list of chemicals to be monitored. This section summarizes
the results of the Site COCs and other contaminants that are now being detected due to the use of more sensitive
analytical methods.

Table G-5 shows other chemicals exceeding PRG and/or TRRP Tier 1 PCLs during the most recent sampling
event in both the shallow and interbedded zones. The 2017 data show that a majority of the exceedances occur in
the interbedded zone, with the highest concentrations detected in MW-341 and MW-351, which are located
downgradient of the northwest and southeast source areas. Lower exceedances occur as far west as MW-461,
which is located west and off site (TI Boundary) of the facility. Arsenic was detected at MW-32I in 2017 (Figure
G-5). All exceedances were within the TI Zone boundary with the exception of monitoring well MW-32I, located
just outside the northern TI Zone boundary, east of the Coastal Casting facility.

In the shallow zone, carbazole was detected in MW-54S at 0.31 mg/L which is above the PCL of 0.100 mg/L.
Monitoring well MW-548 is located within the TI Zone, near the eastern boundary (Figure G-4). The
groundwater flow direction near monitoring well MW-548 is relatively flat. Carbozole has routinely been
detected in MW-54S at concentrations exceeding its PCL during previous sampling events.

2017 CPT/MIP Evaluation (Remedy Protectiveness Assessment)

In addition to regular O&M activities, TCEQ contractor EnSafe conducted a CPT/MIP evaluation of the shallow
and interbedded units in July and August 2017 in an area northwest of the Site to assess the potential
downgradient migration of site contaminants beyond the TI Zone boundary. There was no evidence of DNAPL in
the nine boring locations. Based on conditions observed in the subsurface during the CPT/MIP evaluation,
groundwater samples were collected at targeted intervals (26 to 28 feet below ground surface). Results from
groundwater analysis identified detections of benzo(a)pyrene, PCP, 1,1-dichloroethene, and vinyl chloride below
current groundwater standards at MIP-B5 and MIP-CS in the interbedded unit. These detections may be indicative
of downgradient migration of site-specific chemicals beyond the TI Zone boundary. CPT/MIP locations are
shown in Figure G-4.

Site Inspection

The site inspection took place on 12/12/2017. Participants included EPA RPM David Abshire, Marilyn Czimer
Long with TCEQ, and Sarah Alfano and Claire Marcussen with EPA FYR support contractor Skeo. The purpose
of the inspection was to assess the protectiveness of the remedy. A completed checklist and site inspection photos
are included in Appendix D and E, respectively.

Participants met at E1 Venado Food’s warehouse facility on the southwest corner of the Site and then proceeded to
the Coastal Casting facility. Flush-mounted monitoring wells were observed at both the El Venado and Coastal
Casting properties; all wells were locked and secured. A locked chain-link fence surrounds the two commercial
businesses where two source areas were stabilized as part of the groundwater remedy for the shallow and
interbedded zones. A locked fence also surrounds the containment cell for the soil remedy (OU2) located on the
northern site parcel. Participants then viewed the Harris County Flood Control District easement that bisects the
Site. The drainage feature is maintained by Harris County and appeared clear and unobstructed by debris. The soil
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containment cell was observed to be vegetated with grass and no erosion or burrows were observed. Drainage
ditches on the slopes of the containment cell were lined with grass or rock to prevent erosion by runoff.

All perimeter wells were located and were secured, labeled and in good condition. Participants also walked on top
of the containment cell to observe the LCS and the four leachate detection system risers (LDS-SE, LDS-NE,
LDS-NW and LDS-SW), which appeared to be secured and in good condition. Site participants then observed the
two stabilized source areas on the southern portion of the Site and associated monitoring wells, which included
flush-mounted and stick-up wells, all of which were secured and in good condition. The stabilized source areas
were covered with thick grass and well maintained by routine mowing. Participants then observed over a dozen
monitoring wells within and outside the TI Zone boundary. All were flush mounted, locked and in good
condition. New townhomes were observed west of Maury Street and near MW-49L.

Skeo staff visited the designated site repository, Houston Central Library, in Houston, Texas. The repository had
copies of the 1988 ROD, the 2009 AROD, the 2011 AROD, and the 2013 Community Involvement Plan. The
repository did not contain any FYRs or the Preliminary Close-Out Report.

V. TECHNICAL ASSESSMENT
QUESTION A: Is the remedy functioning as intended by the decision documents?

Question A Summary:

ou2

The OU2 remedy included consolidation of wastes in a containment cell and institutional controls to prevent
disturbance of the containment cell. Current monitoring requirements include a network of liquid collection and
detection sumps. Current monitoring indicates the OU2 remedy continues to operate and function as intended by
the decision documents. Institutional controls are not in place to prevent disturbance of the containment cell.
However, the containment cell area is enclosed by a locked chain-link fence to prevent disturbance of the remedy.
The containment cell is on the parcel owned by the United States of America, however institutional controls are
not yet in place.

OU1 and OU3

The OU1 and OU3 remedy included ISS, monitored natural attenuation and a TI Waiver for groundwater. In
addition, the remedy included institutional controls and long-term monitoring. Based on the data review,
monitoring data to date indicate that the remedy is not functioning as intended by the decision documents.
DNAPL appears to be migrating within the interbedded unit in the TI Waiver Zone. A remedy protectiveness
assessment took place in 2017 which included a CPT/MIP investigation. Based on the results of the CPT/MIP
investigation of the shallow and interbedded units in July and August 2017 in an area northwest of the Site to
evaluate potential downgradient migration of site contaminants beyond the TI Zone boundary, additional
evaluation is needed. Results of the assessment indicated downgradient migration of COC and non-COC
chemicals beyond the TI Zone boundary, however concentrations of those COCs are still below cleanup goals.
The contractor recommended the installation of a permanent monitoring well at boring location MIP-CS to
continue to monitor concentrations of site-related chemicals, and to assess the protectiveness of the TI Zone
boundary. Institutional controls have not been put in place.

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

19



Question B Summary:

Yes. The RAOs used at the time of the remedy selection are still valid. The Site remains in commercial use. The
chemical-specific applicable or relevant and appropriate requirements (ARARs) for groundwater presented in the
2009 AROD were reviewed and demonstrate that the ARARs remain valid (Appendix H).

Toxicity values have changed for some soil and groundwater COCs. The cleanup goals were evaluated (Appendix
I) to determine if revisions are warranted and whether the revisions affect the proposed TI Zone boundary. Based
on a screening-level risk evaluation of the soil and groundwater cleanup goals, soil cleanup goals remain valid for
commercial or industrial land uses. Groundwater cleanup goals remain valid for benzene and benzo(a)pyrene.
However, a screening level risk assessment of the on-site and off-site (TI Boundary) groundwater cleanup goals
(Table I-3) indicates that the cleanup goals for naphthalene exceed a cancer risk of 1 x 10 and a noncancer
hazard quotient (HQ) of 1. The cleanup goal for naphthalene was based on a state standard. There are currently no
completed exposure pathways because groundwater is not being used in this area. Additionally, the 2011 AROD
waived cleanup goals within the TI Zone.

Other monitored chemicals have exceeded PRGs and/or TRRP Tier 1 PCLs during the most recent sampling
event in both the shallow and intermediate zones. All exceedances were within the TI Zone boundary with the
exception of monitoring well MW-321, located just outside the northern TI Zone boundary, east of the Coastal
Casting facility. An evaluation should be done to determine whether these other chemicals are site related, should
be included as COCs and/or require additional actions.

The vapor intrusion pathway was evaluated in the previous FYR Report, which concluded that this exposure
pathway did not represent a current exposure pathway based on the data and risk assessment methods at that time.
This FYR completed a screening-level vapor intrusion evaluation using the EPA’s Vapor Intrusion Screening
Level (VISL) calculator, which incorporates current toxicity. The current groundwater monitoring sampling plan
includes only select wells near the perimeter of the monitoring zone in the shallow sand aquifer. Typically, wells
located near buildings would be used in a screening level assessment. Because wells located near buildings are
not part of the current monitoring program, the wells with the highest concentrations of volatile compounds in the
shallow aquifer were used as inputs to the evaluation. As shown in Table I-5, the 2017 maximum concentration of
naphthalene on site is equivalent to a screening-level residential risk greater than EPA’s cancer risk management
range, while the noncancer HQ for both industrial and residential land use exceeds 1.0. These results indicate the
need for further evaluation of the on-site vapor intrusion pathway following EPA guidance requiring the use of
multiple lines of evidence to determine if this is a completed exposure pathway. There are currently active
industrial buildings in use on site. The off-site (TI Boundary) evaluation demonstrates that vapor intrusion is not a
current exposure pathway; risks and HQs are below EPA risk management levels. Periodically sampling the
existing shallow wells located near buildings would provide a better assessment of the vapor intrusion pathway.

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

New residential homes and condominiums have been built within the past five years in areas west of the Site,
within and downgradient of the TI Zone. A screening level vapor intrusion assessment (Table I-5) indicates the
vapor intrusion pathway is not currently a concern off site (TI Boundary). This pathway should continue to be
monitored as concentrations fluctuations have been observed at some monitoring wells.
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VI. ISSUES/RECOMMENDATIONS

Issues/Recommendations

OU(s) without Issues/Recommendations Identified in the FYR:

None.

Issues and Recommendations Identified in the FYR:

0U(s): 1 Issue Category: Monitoring
Issue: A conservative screening level risk assessment identified vapor intrusion risks for
naphthalene at well MW-548S greater than EPA’s noncancer HQ of 1 for industrial
exposure.
Recommendation: MW-548S is near the railroad tracks and no buildings are located in
this area; however, further evaluate the vapor intrusion pathway by using current data
from appropriate wells and using multiple lines of evidence.
Affect Current Affect Future Party Oversight Milestone Date
Protectiveness Protectiveness Responsible Party/Support
Agency
No Yes EPA EPA/TCEQ 6/1/2020
OU(s); 3 Issue Category: Changed Site Conditions
Issue: The DNAPL and the dissolved plume appear to be migrating west and site-related
contaminants have been detected outside of the TI Zone.
Recommendation: Consider installing a permanent monitoring well at boring location
MIP-CS5 to continue to monitor concentrations of site-related chemicals. Evaluate the
effectiveness and function of the remedy based on current monitoring data and additional
data as needed.
Affect Current Affect Future Party Oversight Milestone Date
Protectiveness Protectiveness Responsible Party/Support
Agency
No Yes EPA EPA/TCEQ 6/1/2020

OU(s): 1and 3

Issue Category: Monitoring

Issue: Potentially site-related contaminants that have not been formally identified in a
decision document as COCs exceed groundwater standards.

Recommendation: Evaluate the need to update site COCs in a decision document.

Affect Current Affect Future Party Oversight Milestone Date
Protectiveness Protectiveness Responsible Party/Support
Agency
No Yes EPA/State EPA/TCEQ 6/1/2020
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OU(s): 1,2 and 3 | Issue Category: Institutional Controls

Issue: Soil and groundwater institutional controls required by site decision documents
have not yet been implemented.

Recommendation: Continue to work toward implementing institutional controls
required in decision documents both on site and off site (TI Boundary).

Affect Current Affect Future Party Oversight Milestone Date
Protectiveness Protectiveness Responsible Party/Support
Agency
No Yes EPA EPA/TCEQ 6/1/2020
OTHER FINDINGS

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

e Update site repository.

e Monitor the vapor intrusion pathway off site (TI Boundary) and in the off-site area, if needed, in response
to new construction.

VII. PROTECTIVENESS STATEMENT

Protectiveness Statement(s)

Operable Unit: Protectiveness Determination:
1 Short-term Protective

Protectiveness Statement:
The remedy at OU1 currently protects human health and the environment because there are no completed
exposure pathways. However, in order for the remedy to be protective in the long term, the following
actions need to be taken: MW-548 is near the railroad tracks and no buildings are located in this area;
however, further evaluate the vapor intrusion pathway by using current data from appropriate wells and
using multiple lines of evidence, consider installing a permanent monitoring well at boring location MIP-
C5 to continue to monitor concentrations of site-related chemicals, evaluate the effectiveness and
function of the remedy based on current monitoring data and additional data as needed, evaluate the need
to update site COCs in a decision document, and continue to work toward implementing institutional
controls required in decision documents both on site and off site (TI Boundary) to ensure protectiveness.

Protectiveness Statement(s)

Operable Unit: Protectiveness Determination:
2 Short-term Protective

Protectiveness Statement:
The remedy at OU2 currently protects human health and the environment because there are no completed
exposure pathways. However, in order for the remedy to be protective in the long term, the following
actions need to be taken: continue to work toward implementing institutional controls required in
decision documents on site to ensure protectiveness.
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Protectiveness Statement(s)

Operable Unit: Protectiveness Determination
3 Short-term Protective

Protectiveness Statement:

The remedy at OU3 currently protects human health and the environment because there are no completed
exposure pathways. However, in order for the remedy to be protective in the long term, the following
actions need to be taken: consider installing a permanent monitoring well at boring location MIP-CS to
continue to monitor concentrations of site-related chemicals, evaluate the effectiveness and function of
the remedy based on current monitoring data and additional data as needed, evaluate the need to update
site COCs in a decision document, continue to work toward implementing institutional controls required

in decision documents both on site and off site (TI Boundary) to ensure protectiveness.
A RN

Sitewide Protectiveness Statement

Protectiveness Determination
Short-term Protective

Protectiveness Statement.

The remedy for the North Cavalcade Street Superfund site is currently protective of human health and
the environment. However, in order for the remedy to be protective in the long term, the following
actions need to be taken: MW-54S is near the railroad tracks and no buildings are located in this area;
however, further evaluate the vapor intrusion pathway by using current data from appropriate wells and
using multiple lines of evidence, consider installing a permanent monitoring well at boring location MIP-
C5 to continue to monitor concentrations of site-related chemicals, evaluate the effectiveness and
function of the remedy based on current monitoring data and additional data as needed, evaluate the need
to update site COCs in a decision document, and continue to work toward implementing institutional

controls required in decision documents both on site and off site (TI Boundary) to ensure protectiveness.
L

VIII. NEXT REVIEW
The next FYR Report for the North Cavalcade Street Superfund site is required five years from the completion
date of this review.
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APPENDIX B - SITE CHRONOLOGY

Table B-1: Site Chronology

|_groundwater) and QU2 (soils).

i Event Date

Houston Creosoting Company, Inc. developed the property for wood 1946
treating.

Site operations ceased due to a bank foreclosure. 1961
The bank sold the Site property in 1964; the property was split into tracts, 1964
now under three different owners.

The commercial owners built two warehouses on the southwestern 1980

rtion of the Site.

EPA proposed the Site for listing on the NPL. October 1984
EPA sampling confirmed contamination in soil, ditch sediments and September 1985 to November
shallow groundwater. 1987
EPA finalized the Site’s listing on the NPL. June 10, 1986
EPA signed the Site’s ROD. It outlined remedies for OU1 (shallow June 28, 1988

First cleanup action initiated.

September 12, 1991

TNRCC implemented a field pilot study for OU2. It failed to demonstrate
that bioremediation could reduce cPAH concentrations below 1 part per
million.

1992

TNRCC began groundwater DNAPL pump-and-treat operations at the
Site for shallow groundwater (OU1).

December 27, 1993

EPA signed an ESD to raise soil cleanup criteria for cPAHs to 30 parts
per million.

August 8, 1994

|_of groundwater contamination was delineated off site for the interbedded

Operation of the groundwater pump-and-treat system was suspended to December 1995
reevaluate system capacity and inefficiencies in handling larger volumes

of extracted DNAPL.

Construction of the biotreatment facility for soils finished. May 18, 1996
Operation of the biotreatment facility began. June 4, 1996
EPA completed the Site’s first FYR. July 1998
Efforts to bioremediate contaminated soils were discontinued due to August 1998
inability of the selected remedial approach to reach the ESD-revised

cleanup goal,

TNRCC (now TCEQ) completed the first groundwater investigation and November 1998
determined the initial extent of the DNAPL and contaminant plume.

Soils were placed in a temporary treatment (containment) cell, covered December 1999
with an impermeable liner awaiting final disposition by EPA and TCEQ.

TCEQ completed a phase II groundwater investigation that confirmed the March 2000
presence of DNAPL and contaminated groundwater in the interbedded

unit (OU3) below the shallow sand aquifer (OU1).

Modifications to the groundwater pump-and-treat system began to June 2000
expand capacity and accommodate the DNAPL volume being extracted

from the Site.

Modifications to the groundwater treatment system finished and the August 2001
system was placed back online.

EPA completed the Site’s second FYR. September 2003
The groundwater treatment system was suspended pending evaluation of October 2003
the deeper DNAPL and groundwater contamination in the interbedded

unit, and consideration of other remedial options for both groundwater

zones (OU1 and OU3) and soils (OU2), per EPA and TCEQ agreement.

EPA and TCEQ completed additional field work at the Site. The extent January 2004
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Event

Date

unit and confirmed for the shallow sand unit. The two DNAPL source
areas (on site) were better defined to support reassessment of the existing
remedy and other remedial options. EPA formally designated the
contaminated interbedded unit as OU3.

EPA completed the evaluation of remedial alternatives for soils (OU2)
and groundwater (OU1 and OU3) detailed in the focused feasibility study
(EPA, 2008).

June 2008

EPA completed the Site’s third FYR.

September 2008

EPA issued the AROD Proposed Plan for soils (OU2) and groundwater
(OU1 and OU3).

July 2009

The EPA AROD selected ISS for the two DNAPL source areas to
minimize the continued impacts of free-phase DNAPL at these two
locations on dissolved-phase groundwater (OU1 and OU3). The final
remedy for soils was selected to cap contaminated soils in place,
changing the initial treatment remedy to containment.

September 2009

The 2011 AROD revised RAOs to include containment of the
groundwater plumes through natural processes (stratigraphic limitations);
implementation of institutional controls to prevent human exposure to
groundwater by restricting access to groundwater wells in the TI Zone;
and removal of DNAPL in monitoring wells until retrieval is no longer
practicable (source removal).

August 2011

EPA issued the Preliminary Close-Out Report.

August 2011

Remedial Action Report documenting completion of the remedy for soils
at OU2 completed, including reconstruction of an existing containment
cell cover and installation of permanent monitoring wells around the
containment cell.

September 2011

EPA issued the Remedial Action Report for OU1 and OU3. It
documented the completion of groundwater source area stabilization and
installation of the long-term monitoring well network (installed to
demonstrate the effectiveness of the stabilization remedy for source
control and the containment remedy for the dissolved-phase groundwater
plume).

September 2012

Site’s fourth FYR Report signed by EPA.

September 2013

TCEQ assumed O&M responsibilities

October 2013

TCEQ conducted a CPT and MIP evaluation to assess potential
downgradient migration of groundwater contaminants in an area
northwest of the Site.

July — August 2017
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APPENDIX D - SITE INSPECTION CHECKLIST

FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST

I. SITE INFORMATION

Site Name: North Cavalcade Street Date of Inspection: December 12, 2017
Location and Region: Houston, Texas 6 EPA ID: TXD980873343
Agency, Office or Company Leading the Five-Year . . o
Review: EPA REGION 6 Weather/Temperature: Sunny and windy/50°F
Remedy Includes: (Check all that apply)

X Landfill cover/containment ] Monitored natural attenuation

] Access controls X Groundwater containment (TI Zone)

X Institutional controls [ Vertical barrier walls

[] Groundwater pump and treatment
] Surface water collection and treatment

X Other: ISS
Attachments:  [] Inspection team roster attached [ Site map attached
II. INTERVIEWS (check all that apply)
1. O&M Site Manager  Marilyn Czimer Long TCEQ Project Manager
Name Title Date

Interviewed [] atsite [] at office [] by phone Phone:
Problems, sugestions X Report attached: See Ag]_gendix F.

2. O&M Staff

Name Title Date
Interviewed [ ] at site [] at office [] by phone Phone:
Problems/suggestions [ ] 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). Fill in all that apply.

Agency
Contact

Name Title Date Phone No.
Problems/suggestions [[] Report attached:
Agency
Contact Name

Title Date Phone No.

Problems/suggestions [] Report attached:
Agency
Contact

Name Title Date Phone No.
Problems/suggestions [] Report attached:
Agency
Contact

Name Title Date Phone No.

Problems/suggestions [ ] Report attached:

Agency




Contact

Name Title Date Phone No.
Problems/suggestions [] Report attached:

4.

Other Interviews (optional) (] Report attached:

Skeo tried to interview several residents but none were home.

Representatives from the City of Houston and Harris County

IIL. ON-SITE DOCUMENTS AND RECORDS VERIFIED (check all that apply)

L. 0&M Documents
XI0&M manual [T Readily available [ Up to date CONa
[ As-built drawings ] Readily available [ Up to date XKN/A
[ Maintenance logs [J Readily available [ Up to date XN/A
Remarks: O&M documents are located at TCEQ's office.

2. Site-Specific Health and Safety Plan [J Readily available [JUptodate [XIN/A
I:l'] Contingency plan/emergency response [J Readily available [JUptodate [KIN/A
plan
Remarks:

3. O&M and OSHA Training Records [ Readily available [JUptodate [XIN/A
Remarks:

4. Permits and Service Agreements
[ Air discharge permit ] Readily available [JUptodate [XIN/A
(] Effluent discharge [J Readily available [JUptodate [XIN/A
] Waste disposal, POTW [J Readily available [JUptodate [IN/A
[ Other permits: ___ [ Readily available ] Up to date N/A
Remarks:

5. Gas Generation Records [J Readily available [JUptodate [IN/A
Remarks: ___

6. Settlement Monument Records [J Readily available [JUptodate [XIN/A
Remarks: __

7. Groundwater Monitoring Records X Readily available [XUptodate [JN/A
Remarks:

8. Leachate Extraction Records [J Readily available [JUptodate [DXIN/A
Remarks: TCEQ reports that no pumping of leachate has been required.

9. Discharge Compliance Records
O Air [J Readily available ] Up to date N/A
[ Water (effluent) ] Readily available [J Up to date X NA
Remarks:

10. Daily Access/Security Logs (] Readily available [JUptodate [XIN/A




Remarks: The Site is surrounded by a locked security fence even though fencing was not a required

remedy component. The fencing protects OU2 remedy components and on-site wells while EPA and

TCEQ are working on institutional controls to prevent disturbance of the remedy.

IV. O&M COSTS

1. O&M Organization

[ state in-house X Contractor for state

[C] PRP in-house 7] Contractor for PRP

[J Federal facility in-house [ Contractor for Federal facility

2. O&M Cost Records

X] Readily available X1 Up to date

X Funding mechanism/agreement in place ~ [] Unavailable

Original O&M cost estimate: [[] Breakdown attached

Total annual cost by year for review period if available

From: 9/1/2013 To: 8/31/2014 $178.000 [] Breakdown attached
Date Date Total cost

From: 9/1/2014 To: 8/31/2015 $69.000 ] Breakdown attached
Date Date Total cost

From: 9/1/2015 To: 8/31/2016 $104.000 [(] Breakdown attached
Date Date Total cost

From: 9/1/2016 To: 8/31/2017 $150.000 [] Breakdown attached
Date Date Total cost

From: To: ] Breakdown attached
Date Date Total cost

3. Unanticipated or Unusually High O&M Costs during Review Period

Describe costs and reasons:

V. ACCESS AND INSTITUTIONAL CONTROLS [X] Applicable [JN/A

A. Fencing

1. Fencing Damaged [J Location shown on site map  [X] Gates secured [ N/A

Remarks: Fencing is not a remedy component but it is present and prevents disturbance of on-site
remedy components.

B. Other Access Restrictions

1. Signs and Other Security Measures [J Location shown onsitemap [ N/A
Remarks:

C. Institutional Controls (ICs)




1. Implementation and Enforcement

Site conditions imply ICs not properly implemented OYes [ONo XIN/A
Site conditions imply ICs not being fully enforced O Yes [ONo N/A
Type of monitoring (e.g., self-reporting, drive by): N/A
Frequency: ______
Responsible party/agency: ______
Contact David Abshire EPA RPM

Name Title Date Phone no.
Reporting is up to date OYes [ONo XNA
Reports are verified by the lead agency OYes [ONo XNA

Specific requirements in deed or decision documents have beenmet [ JYes [X]No ONA
Violations have been reported OYes [ONo XNA

Other problems or suggestions: [_] Report attached

ICs were specified in the 2009 ARAD as well as the 2011 AROD as part of the remedy ICs are in process, but
have not yet been implemented

2. Adequacy ] ICs are adequate X ICs are inadequate ONA

Remarks: Institutional controls are required to prevent future exposure to groundwater and soil and to
prevent disturbance of remedy components. TCEQ and EPA continue to work on establishing institutional
controls; none have been implemented at this time.

D. General

1. Vandalism/Trespassing [ ] Location shown onsitemap  [X] No vandalism evident
Remarks:

2. Land Use Changes On Site XINA
Remarks:

3. Land Use Changes Off Site ONA

Remarks: Three townhomes were constructed next to older residential homes on the west side of Hardy

Street, near MW-491. outside the western extent of the current TI Zone boundary. Two homes were
constructed next to MW-47S and MW-471 along Elysian Street, which is located within the TI Zone.

V1. GENERAL SITE CONDITIONS

A. Roads [ Applicable [JN/A

1. Roads Damaged [ Location shown on site map  [X] Roads adequate ONA

Remarks: Roads are in good condition on the paved areas of the southern portion of the Site; there are no
paved roads in the northern area where the containment cell was located.

B. Other Site Conditions

Remarks: _
VII. LANDFILL COVERS X Applicable []N/A
A. Landfill Surface
1. Settlement (low spots) [J Location shown on site map [X Settlement not evident
Area extent: Depth: __

Remarks: The landfill surface was well maintained. No low lying areas were noted.
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2. Cracks [ Location shown on site map Cracking not evident
Lengths: _ Widths: _ Depths: _
Remarks: _
3. Erosion O Location shown on site map Erosion not evident
Areaextent: _____ Depth:
Remarks: _
4. Holes ] Location shown on site map [X] Holes not evident
Area extent: Depth: ____
Remarks:
S. Vegetative Cover X Grass X Cover properly established
(X No signs of stress [ Trees/shrubs (indicate size and locations on a diagram)
Remarks:
6. Alternative Cover (e.g., armored rock, concrete) X N/A
Remarks:
7. Bulges [[] Location shown on site map X Bulges not evident
Areaextent: Height: ___
Remarks: ____
8. Wet Areas/Water (X Wet areas/water damage not evident
Damage
[J Wet areas [J Location shown on site map  Areaextent:
[J Ponding [ Location shown on site map  Areaextent: _____
[ Seeps [0 Location shown on site map ~ Area extent.
[J Soft subgrade [ Location shown on site map  Area extent: _____
Remarks:
9. Slope Instability [] slides [ Location shown on site map
No evidence of slope instability
Areaextent:
Remarks: Slopes and the landfill were covered with thick, well-maintained grass.
B. Benches [ Applicable [ 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 [J Location shown on site map [ N/A or okay
Remarks:
2. Bench Breached [ Location shown on site map [JN/A or okay
Remarks:
3. Bench Overtopped [J Location shown on site map [J N/A or okay
Remarks: _




C. Letdown Channels

DX Applicable [JN/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 of the landfill

cover without creating erosion gullies.)

1. Settiement (Low spots) ] Location shown on site map Xl No evidence of settlement
Areaextent: Depth: ______

Remarks:

2. Material Degradation [[] Location shown on site map (X No evidence of degradation
Material type:__ Areaextent:
Remarks:

3. Erosion [ Location shown on site map X No evidence of erosion
Areaextent: Depth: __

Remarks: All drainageways leaving the landfill were unobstructed and contained some riprap to
prevent erosion. They eventually drained to the Harris County Flood Control District Easement
maintained by Harris County.

4. Undercutting [ Location shown on site map No evidence of undercutting
Areaextent: Depth: _

Remarks:

5. Obstructions Type: [X] No obstructions
O Location shown on site map Areaextent:

Size:
Remarks: ___
6. Excessive Vegetative Growth Type: _____
E No evidence of excessive growth
X Vegetation in channels does not obstruct flow
[J Location shown on site map Areaextent: _
Remarks:
D. Cover Penetrations X Applicable [JN/A

1. Gas Vents ] Active [] Passive
[ Properly secured/locked [] Functioning  [] Routinely sampled  [] Good condition
[J Evidence of leakage at penetration [J Needs maintenance  [X] N/A
Remarks:

2, Gas Monitoring Probes
O Properly secured/locked [] Functionng ] Routinely sampled  [] Good condition
[] Evidence of leakage at penetration [C] Needs maintenance  [X] N/A
Remarks:

3. Monitoring Wells (within surface area of landfill)

[J Properly secured/locked [] Functioning ] Routinely sampled  [[] Good condition
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[J Evidence of leakage at penetration

[[] Needs maintenance

XIN/A

Remarks:
4. Extraction Wells Leachate
X Properly secured/locked [] Functioning  [] Routinely sampled  [] Good condition
(] Evidence of leakage at penetration [[J Needs maintenance  [X] N/A
Remarks: A leachate extraction system is in place but pumping has not been required due to the low
volume present.
5. Settlement Monuments [J Located [ Routinely surveyed [XIN/A
Remarks:
E. Gas Collection and Treatment [ Applicable [ N/A
1. Gas Treatment Facilities
(] Flaring ] Thermal destruction [ Collection for reuse
] Good condition [J Needs maintenance
Remarks: _
2. Gas Collection Wells, Manifolds and Piping
] Good condition [ Needs maintenance
Remarks:
3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)
[ Good condition [[] Needs maintenance OnNa
Remarks:
F. Cover Drainage Layer X Applicable [JN/A
1. Outlet Pipes Inspected [X) Functioning RN
Remarks: _
2. Outlet Rock Inspected X Functioning OwNaA
Remarks:
G. Detention/Sedimentation Ponds [[] Applicable XK NA
1. Siltation Areaextent: Depth: _ OwNa
[ siltation not evident
Remarks: __
2. Erosion Areaextent: _____ Depth:
[ Erosion not evident
Remarks: __
3.  Outlet Works [ Functioning ONa
Remarks:
4.  Dam [C] Functioning ONA
Remarks:
H. Retaining Walls [J Applicable [XIN/A
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1.  Deformations [ Location shown on site map [[] Deformation not evident

Horizontal displacement; __ Vertical displacement: _____
Rotational displacement: ______
Remarks: _

2.  Degradation [J Location shown on site map [[] Degradation not evident
Remarks: ______

I. Perimeter Ditches/Off-Site Discharge [ Applicable [X] N/A

1. Siltation ] Location shown on site map [ siltation not evident
Areaextent: Depth: ___
Remarks:

2. Vegetative Growth [J Location shown on site map ONa
[ Vegetation does not impede flow
Areaextent: Type:

Remarks: _

3. Erosion (] Location shown on site map [] Erosion not evident
Areaextent: Depth: _
Remarks:

4.  Discharge Structure (O Functioning OnNA
Remarks:

VIII. VERTICAL BARRIER WALLS O Applicable [XIN/A

1. Settlement [ Location shown on site map [] Settlement not evident
Areaextent: Depth:
Remarks:

2. Performance Monitoring  Type of monitoring: _____

[ Performance not monitored
Frequency: [] Evidence of breaching
Head differential.

Remarks:

IX. GROUNDWATER/SURFACE WATER REMEDIES [ Applicable [] N/A

A. Groundwater Extraction Wells, Pumps and Pipelines [ Applicable DI N/A

1.  Pumps, Wellhead Plumbing and Electrical
[ Good condition [ All required wells properly operating  [[] Needs maintenance ~ [J N/A

Remarks:

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

Remarks:
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3. Spare Parts and Equipment
[J Readily available [} Good condition [] Requires upgrade [J Needs to be provided

Remarks:

B. Surface Water Collection Structures, Pumps and Pipelines [J Applicable [XIN/A

1. Collection Structures, Pumps and Electrical
[ Good condition  [] Needs maintenance

Remarks: _

2. Surface Water Collection System Pipelines, Valves, Valve Boxes and Other Appurtenances
[J Good condition [] Needs maintenance

Remarks:

3.  Spare Parts and Equipment

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

C. Treatment System [ Applicable [XIN/A

1.  Treatment Train (check components that apply)

] Metals removal [ Oil/water separation 7] Bioremediation
O Air stripping [0 Carbon adsorbers
[ Filters:
[J Additive (e.g., chelation agent, flocculent): ____
[ Others:
] Good condition [ Needs maintenance

[J Sampling ports properly marked and functional

[] Sampling/maintenance log displayed and up to date
[J Equipment properly identified

O Quantity of groundwater treated annually: _
[J Quantity of surface water treated annually: ____

Remarks:

2.  Electrical Enclosures and Panels (properly rated and functional)
OwNA [ Good condition ] Needs maintenance
Remarks: ___

3.  Tanks, Vaults, Storage Vessels
ONA ] Good condition O Proper secondary containment [] Needs maintenance

Remarks:

4.  Discharge Structure and Appurtenances
OnNA (] Good condition [] Needs maintenance

Remarks:

5. Treatment Building(s)




ONA [J Good condition (esp. roof and doorways) (] Needs repair
[ Chemicals and equipment properly stored
Remarks:

6.  Monitoring Wells (pump and treatment remedy)
[] Properly secured/locked [ ] Functioning ] Routinely sampled [ ] Good condition
[ All required wells located ] Needs maintenance CN/A

Remarks:

D. Monitoring Data

1.  Monitoring Data
X 1s routinely submitted on time X Is of acceptable quality

2.  Monitoring Data Suggests:

(] Groundwater plume is effectively contained O] Contaminant concentrations are declining

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

BdProperly secured/locked PJFunctioning  [X] Routinely sampled Good condition
XAl required wells located [] Needs maintenance ON/A
Remarks:

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. Implementation 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).
The OU2 soil remedy initially was biotreatment followed by containment of treated soils that still
exceeded cleanup goals in an on-site cell. In addition, the soils remedy included institutional controls to
prevent disturbance of the containment cell and long-term monitoring of leachate and groundwater
immediately outside the containment cell. For the shallow and interbedded groundwater zones, OU1 and
0OU3, respectively, the remedy began with pumping and treating of groundwater, DNAPL removal, and
ISS of two DNAPL source areas. The final component of the long-term remedy was establishing a TI
Zone, periodic pumping of DNAPL as necessary and long-term montioring to ensure the residual

contaminant plumes remain stabilized within the TI Zone.
B. Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.
TCEQ/TCEQ contractor conducted a focused CPT/MIP evaluation to the west of the TI Zone boundary.
The contractor recommended the installation of a permanent monitoring well at boring location MIP-C5
to continue to monitor concentrations of site-related chemicals and assess the protectiveness of the TI
Zone boundary.
C. Early Indicators of Potential Remedy Problems
Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised
in the future.
Data since the previous FYR indicate that DNAPL may be migrating beyond the current northwest T1

Zone boundary near monitoring well MW-371 and MW-471 westward near the TI Zone boundary.
D. Opportunities for Optimization
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Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.
Determine if the TI Zone needs to be revised in areas west and northwest due to DNAPL in the
interbedded unit. In addition, evaluate vapor intrusion in residential and commercial areas overlying the
‘ groundwater plumes to determine if additional remediation is warranted.
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APPENDIX E - REMOVAL ACTION AND/OR REMEDIAL ACTION AND SITE
INSPECTION PHOTOS

BEFORE — 2008 FYR Site Inspection

South side of southeast corner of soil cap
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South gate of soil cap area from on top of cap

} Sign on perimeter fence, 50 to 100 feet west of gate
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AFTER — 2018 FYR

™~

Looking south toward North Cavalcade Street nd the El Venado Foods facility

Looking north toward the Coastal Casting facility
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View along the west fence at the Site behind the Coastal Casting facility
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MW-268 around the ege of the containment cell
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IEud .

Solidification area, southeast source area
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Recently constructed townhome complex, west of the Site, within TI Waiver zone
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APPENDIX F — INTERVIEW FORMS
North Cavalcade Street Superfund Site Five-Year Review Interview Form

site Name: North Cavalcade Street EPA ID No.: TXD980873343

nterviewer Name: Affiliation:

subject Name: Phillip M. Goodwin Affiliation:  The City of Houston
Sarah Jane Utley Harris County

subject Contact 900 Bagby St., 3’ Floor, Houston, Texas 77002

nformation: Phillip. Goodwin@houstontx.gov

1019 Congress Ave., 15" Floor, Houston, Texas 77002

Sarah.Utley@cao.hctx.net
Fime: Date: 1/24/2018

nterview
~ocation:

nterview Format (circle one): In Person Phone Mail Other:
nterview Category: Leocal Government

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

The City of Houston (the City) and Harris County (the County) have no first-hand knowledge
of the status of the cleanup activities at the North Cavalcade Street Superfund Site (the Site),
but are generally aware of the environmental issues through the documents currently made
available through the EPA website portal. However, based on the review of these documents
and knowledge of on-going concerns at the nearby South Cavalcade Street Superfund Site, the
City and Harris County are very concerned that there may be on-going issues at the Site that
are not being addressed by the current soil and groundwater remedies.

Based on observations and concerns at the South Cavalcade Street Superfund Site, the City
and Harris County are concerned that the Site contaminated groundwater may be infiltrating
the nearby storm sewer lines. The City and Harris County previously raised the alarm
regarding infiltration of Site contaminants into storm sewer lines running through the South
Cavalcade Street Superfund Site. Based on City internal databases, storm sewer lines are
located within the contaminated groundwater at this Site as well, raising the potential for
contaminant infiltration into these storm sewer lines. The City and Harris County recommend
an investigation into whether this Site is actively discharging into the storm sewers and
ultimately to the Waters in the State of Texas and Waters of the United States.

The 2013 Five-Year Review identified several issues including: unlocked wells, the need to
establish institutional controls, accumulation of DNAPL in monitoring wells in the TI zone,
and changed site conditions — such as PCP in the Shallow Sand and detections of solvent-
related contaminants in on-site and off-site monitoring wells. Based on our review of the
documents available on-line, it is unclear whether these concerns have been investigated or
addressed.
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2. Do you feel well-informed regarding the Site’s activities and remedial progress? If not, how
might EPA convey site-related information in the future?

The City and Harris County acknowledges that certain documents are available on-line through
the EPA website portal. However, it can be difficult to ascertain the current status of remedial
actions at the Site. Therefore, the City and Harris County request that the website include
current activities at the Ssite as well as documentation regarding plume stability, on-going
assessment, on-going remedial and monitoring activities, and remedy implementation and
effectiveness.

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

As noted herein, the City and Harris County are concerned that there may be continuing
discharges from the Site.

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

No.
5. Are you aware of any changes in projected land use(s) at the Site?

As noted in the 2013 Five-Year Review and more recently in the June 9, 2015 Site Update,
HCTRA will be constructing an extension of the Hardy Toll Road along the rail right-of-way
adjacent to the Site’s western boundary.

6. 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?

The City and Harris County appreciate the EPA extending this opportunity to complete this
questionnaire. Moving forward, please send future correspondence to the following:

Bob Allen, Director

Harris County Pollution Control Services Department
101 S. Richey, Suite H

Pasadena, Texas 77506

Bureau Chief, Environmental Health Division
Pollution Control & Prevention

Houston Health Department

7411 Park Place Blvd.

Houston, Texas 77087-4441



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

As previously mentioned, based on observations at a nearby similar superfund site, Harris
County and the City are concerned that the current remedy may be inadequate and that
contamination from the Site may not have been fully identified. As an initial step. Harris
County and the City request that the EPA inspect and/or test the storm sewers in or near the
contaminated groundwater to ensure that there is no infiltration into the storm sewer lines.
Harris County and the City would appreciate any opportunity to review and comment on plans
for assessment, sampling data or future plans for operation and maintenance of the remedies.

8. Do you give permission for the following to be included in the Five-Year Review Report and
appendices, which becomes a public document? Please initial below.

Responses for Sarah Jane Utley, Harris County:

a. Your name? Yes ¥ No
b. Your affiliation? Yes ¥ No
c. Your responses? Yes ¥ No

Responses for Phillip M. Goodwin, City of Houston.

a, Your name? Yes ¥ No
b. Your affiliation? Yes ¥ No
c. Your responses? Yes ¥, No



North Cavalcade Street Superfund Site  Five-Year Review Interview Form

Site Name: North Cavalcade Street EPAID No.: TXD980873343
Interviewer Name: Affiliation:

Subject Name: M. Czimer Long, P.G. Affiliation: TCEQ

Subject Contact

Information:

Time: Date: 2/13/2018

Interview

Location:

Interview Format (circle one): In Person Phone Mail Other: Email
Interview State Agency and O&M Contractor

Category:

NOTE: Comments/observations from Ms. Danielle Getsinger, EnSafe (TCEQ Contractor), have
been included by the TCEQ in order to provide comprehensive responses. M.C. Long (TCEQ)

1. What is your overall impression of the project, including cleanup, maintenance and reuse
activities (as appropriate)?

TCEQ: The site is acceptable. Communication and coordination has been on-going between the
U.S. Environmental Protection Agency (EPA) and the Texas Commission on Environmental
Quality (TCEQ) regarding site status and general maintenance issues. However, the TCEQ has
identified several issues such as: the presence and apparent expansion of dense non-aqueous
phase liquid (DNAPL) within the Technical Impracticability (TI) boundary, the lack of
institutional controls implemented by the EPA, and the urban development in the site area (i.e.,
inside and outside of the TI boundaries).

EnSafe: The site is acceptable. EnSafe has conducted annual Operation and Maintenance (O&M)
evaluations to verify remedy performance /protectiveness since 2016 and was responsible for the
preparation of the 2016 and 2017 Annual O&M reports.

2. What is your assessment of the current performance of the remedy in place at the Site?

TCEQ: Although the remedy components are protective of human health and the environment in
the short term, the TCEQ conducted a supplemental evaluation to verify remedy
performance/protectiveness. Refer to Comments #4 and #8 (below).

EnSafe: The following comments pertain to remedy performance and are based on the past five
years of O&M activities:

o The containment cell [Operable Unit (OU) 2] and the in-situ stabilization areas are in
good condition. These engineering controls continue to be protective of preventing direct
contact to contamination disposed of in place on site.

¢ The TI Zone currently contains a DNAPL plume. Based on groundwater sampling and
gauging events over the past five years, the DNAPL plume does not appear to be stable;
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therefore, the effectiveness of containment of DNAPL using “natural processes™ may not
be a viable remedy.
o DNAPL measurements in MW-47! increased from non-detect prior to April
2014 to 0.80 feet in June 2015 and June 2016, to 4.98 feet in June 2017.
Although MW-471 is within the limits of the TI boundary, it represents the
farthest downgradient occurrence of DNAPL to the west.
o DNAPL thickness in MW-371 to the northwest also continues to increase,
measuring 2.93 feet in June 2015, 3.35 feet in June 2016, and 4.10 feet in June
2017. MW-371 is the westernmost monitoring well before approaching the TI
boundary to the northwest, along the railroad right of way.
o Solvent-related chemicals were detected in groundwater collected from
downgradient boring location MIP-BS and MIP-C5 during the
July and August 2017 Cone Penetrometer Test (CPT) and Membrane Interface
Probe (MIP) evaluation, including benzo(a)pyrene, pentachlorophenol, 1,1-
dichloroethene, and viny! chloride.
s Institutional controls (ICs) have not been implemented.

Note — DNAPL data can be referenced on Table 2, Cumulative DNAPL Thickness
Measurements in Monitor Wells (feet), Annual O&M Report, Fiscal Year 2017 (Ensafe).

3. Are you aware of any complaints or inquiries regarding site-related environmental issues or
remedial activities from residents in the past five years?

TCEQ: To my knowledge, the TCEQ has not received any complaints regarding site-related
environmental issues. However, following Hurricane Harvey (August 2017), national and local
media presented concerns regarding the impact of the storm to superfund sites in the area and the
subsequent potential environmental impact to the communities from these sites. The EPA
mobilized to assess the superfund sites located along the Gulf Coast. Based on communication
with the EPA it is my understanding the North Cavalcade site was not adversely impacted by the
hurricane nor were there indications of subsequent environmental impact to the area from the

site.
EnSafe: No comment.

4, Has your office conducted any site-related activities or communications in the past five years
apart from routine activities? If so, please describe the purpose and results of these activities.

TCEQ: Although the remedy components are protective of human health and the environment in
the short term, the TCEQ has conducted a supplemental evaluation to verify remedy
performance/protectiveness. In addition, the TCEQ and EPA coordinated on a supplemental task

related to access to the North Tract.
In 2015, the EPA and TCEQ shared costs, specific to the relocation of the drainage ditch culvert

crossing (i.c., Harris County Flood Control District [HCFCD] ditch). The property owner had
informed the TCEQ & EPA of his intent to construct a building that would block the gates and
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the original drainage ditch crossing. A new crossing was necessary to access the North Tract/
Soil Containment Cell and continue O&M tasks. The TCEQ-EPA coordination included:

o TCEQ/TCEQ Contractor met with HCFCD staff for a construction meeting, prepared the
Culvert Design per HCFCD specifications, submitted the design and obtained approval
from HCFCD to construct, and completed vegetation clearing of the ditch construction
area.

o The EPA/EPA Contractor constructed the drainage ditch crossing and installed new

gates.

In 2017, the TCEQ/TCEQ Contractor conducted a focused CPT/MIP evaluation to the west of
the TI boundary (i.e., outside of the TI boundary/downgradient of monitor well MW- 37I). This
preliminary CPT/MIP evaluation was conducted to determine if a potential excursion of DNAPL
and/or “detections of vinyl chloride and solvent-related contaminants™ were present beyond the
TI boundary (refer to the Fourth Five-Year Review Report (2013), Protectiveness
Statements/Issue 3 & Issue 4).

EnSafe: TCEQ contractors have performed O&M activities over the past five years, which have
included monthly inspections, as well as gauging and monitoring 59 monitor wells and five leak
detection/collection sumps. Maintenance activities have also included the repair of wells,
culverts, and monthly mowing and the surveying of repaired wells. To supplement O&M
activities, in July and August 2017, a focused CPT/MIP evaluation was conducted west of
monitor well MW-371 and downgradient/outside of the TI Zone boundary on Harris County Toll
Road Authority (HCTRA) property, as noted above in TCEQ's comment. Refer to Comments #2
and #8.

5. Are you aware of any changes to state laws that might affect the protectiveness of the Site’s
remedy?

TCEQ: To my knowledge, there have not been changes to state law(s) that might affect the
protectiveness of the Site’s remedies.

EnSafe: No comment.

6. Are you comfortable with the status of the institutional controls at the Site? If not, what are
the associated outstanding issues?

TCEQ: No. The EPA has not yet implemented the Institutional Controls (ICs) as required by
ROD Amendment (2011) and the associated SSC. The ICs were intended to be placed on
property/tracts within the TI boundaries during the transition from the O&F to O&M phase.

The following documents refer to ICs as a component of the selected remedy, the
implementation of ICs (i.e., under Remedial Action), and the long-term protectiveness of the
remedy:
e Record of Decision Amendment (2011): A component of the selected remedy included
the implementation of institutional controls.



residential construction has increased downgradient of the site, both inside and outside of the T1
boundary.

Real estate in the neighborhood near the site has become more attractive to new residential
development. New residential homes and condominiums have been built within the past five
years in areas west of the site, downgradient of the TI zone. In the 2016 and 2017 Annual O&M
Reports, new residential construction was documented on Hardy St, Terry St, and Elysian St
west and northwest of the site.

8. Do you have any comments, suggestions or recommendations regarding the management or
operation of the Site’s remedy?

TCEQ: Although the remedy components are protective of human health and the environment in
the short term, the TCEQ has conducted a supplemental O&M evaluation (as needed) to verify
remedy performance and remedy protectiveness.

TCEQ & Ensafe comments/recommendations include:

General comments;

o Containment Cell (includes cell, leachate monitoring system and groundwater monitor
wells): The containment cell is in good condition.

o In-situ Stabilization Areas (2): Both areas are in good condition.

¢ Groundwater Monitor Well Network (inside and outside the TI boundary): Overall,
monitor wells are in good condition.

¢ Site fencing and gates: Fencing, gates and locks are in good condition. The site is mowed
and heavy vegetation along the fence line is maintained.

Issues/Recommendations:

Issue - DNAPL (inside TI boundary): DNAPL gauging data indicates the extent of DNAPL
appears to be expanding and the DNAPL thicknesses are increasing in downgradient monitor
wells (Issue 3, 2013 Five-Year Review Report).

Recommendation: The previous commercial/industrial vapor intrusion screening evaluation was
prepared for the commercial/industrial area of the site circa 2008. The North Cavalcade Street
Focused Feasibility Study, Version 2.1, Section 1-5-4.3 Vapor Intrusion Summarized (CH2M
HILL, June 2008) may not be applicable for current residential human health considerations.

Issue — Pentachlorophenol (PCP): In the 2017 annual groundwater sampling event, PCP was not
reported to exceed the Protective Concentration Level (PCL = 0.001 mg/L) in monitor wells
completed in the Shallow Sand. PCP was reported to exceed the PCL in monitor wells MW-341
(0.0034 mg/L) and MW-461 (0.0016 mg/L), which are completed in the lower Interbedded Unit.
Both wells are in close proximity to the mapped DNAPL plume areas inside the TI boundary;
however, MW-46] is located in the residential area within the TI boundary. (Issue 4a, 2013 Five-

Year Review Report).



Recommendation: As recommended in the 2013 Five-Year Review Report, continue
monitoring.

Issue - Vinyl Chloride and Solvent-Related Contaminants: The 2013 Five-Year Review
identified several on-site and off-site monitor wells that detected vinyl chloride and solvent-
related contaminants (Issue 4¢, 2013 Five-Year Review Report). In addition, the CPT/MIP
evaluation conducted in 2017 indicated the presence of these contaminants in groundwater
samples collected from the CPT borings located outside the T1 boundary. Refer to Appendix A-
Remedy Evaluation, Annual O&M Report, Fiscal Year 2017 (Ensafe).

Recommendation: Further delineation of the detected vinyl chloride and solvent-related
contaminants will be logistically difficult due to the railroad right-of-way (ROW). Also, access
to the railroad ROW may not be forthcoming. However, the installation of monitor wells on
HCTRA property may be possible and is recommended. The source(s) of these constituents have

not been determined.

Issue - Institutional Controls (ICs): ICs have not been implemented (Issue 2, 2013 Five-Year
Review Report).

Recommendation: ICs need to be implemented in accordance with the Texas Risk Reduction
Program, 30 TAC §350.111

9. Do you give permission for the following 1o be included in the Five-Year Review Report and
appendices, which becomes a public document? Please initial below.

a. Yourname? Yes q@ MmA  No
b. Your affiliation? Yes | _ ywd-  No
c. Your responses? Yes (| Ya emfl— No
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APPENDIX G - DATA TABLES AND FIGURES

Table G-1: 2014-2017 Measured Leachate Fluid Thickness within Sumps (Table 1, 2017 Annual Report)

* Suspected to be a field error

Sample Location Date Measured Fluid Thickness (feet)
4/23/14 0.38
6/16/14 0.15
2/3/15 1.51
6/9/15 1.16
LDS-NW 3/7/16 1.76
6/15/16 1.69
2/6/17 1.24
6/22/17 1.06
4/23/14 0.97
6/16/14 0.09
2/3/15 1.15
6/9/15 0.77
LDS-NE 3/7/16 0.72
6/15/16 1.65
2/6/17 1.65
6/22/17 0.09
4/23/14 0.24
6/16/14 1.75
2/3/15 0.88
6/9/15 0.59
LDS-SW 377716 0.43
6/15/16 1.45
2/6/17 0.98
6/22/17 0.31
4/23/14 1.10
6/16/14 0.81
2/3/15 1.26
6/9/15 0.52
LDS-SE 377716 0.49
6/15/16 1.55
2/6/17 1.03
6/22/17 0.23
4/23/14 2.34
6/16/14 2.84
2/3/15 3.05
6/9/15 3.66
Les 37716 1.56
6/15/16 2.66
2/6/17 2.12
6/22/17 9.75*
Notes-

Table G-2: Cumulative DNAPL Thickness Measurements in Monitoring Wells (feet)

Tnterbedded

Mofi:;tmg ‘;{”{f June 2014 F’;’;‘l‘g” June 2015 “g;;";“ June 2016 F‘;"’)"l’;"" June 2017
Wells

MW-291 3.00 314 301 313 323 335 336 3.40

MW-301 1.66 3.05 337 2.98 308 335 353 4.2

MW-331 4.38 455 4.45 439 478 2.36 2.40 485
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Interbedded

Mofi't‘;:ing ‘;},’;’;’ June 2014 F";’;‘l‘;‘“ June 2015 N;;’;z" June 2016 F‘;’;;‘?,’V June 2017
Wells

MW-371 3.01 2.93 317 2.93 350 335 381 210
MW-301 0.80 0.47 0.81 0.78 0.88 0.75 0.81 1.06
MW-471 0.03 0.16 0.26 0.80 NM 0.80 2.48 4.98
MW-541 147 1.60 1.83 2.04 2.70 238 2.63 3.16
MW-561 4.04 4.24 4.86 4.99 4.93 492 NM 529
MW-571 551 5.10 533 535 5.42 4.87 4.92 5.42
MW-591 2.10 417 4.12 3.95 433 2.01 2.04 424
Notes

NM = not measured
Source: Table 2 in the Annual Operation and Maintenance Report Fiscal Year 2017 (September 2016 — August 2017).
North Cavalcade Street Federal Superfund Site. Houston, Harris County, Texas. Prepared for TCEQ by ENSAFE. October

27,2017,




Table G-3: COCs Exceeding Current Standards during the 2017 Groundwater Monitoring Event Within

the TI Zone Boundary?
Interbedded
Parameter PRG Shallow Sands Interbedded Wells Wells
{mg/L) Wells (mg/L) within Facility (mg/L) | Downgradient of
) Facility (mg/L)
MW-34] (0.13)
Benzene 0.005 - MW35I (0.052) MW-461 (0.0097)
Detection limit
exceeded PRG at MW-
Benzo(a)pyrene 0.0002 - 341 (0.00024) -
MW-35I (0.00023)
0.49/1.5
off-site MW-341 (18)
Naphthalene residential/on-site - MW35I (4.8) MW-461 (1.1)
commercial/industrial

Table G-4: Naphthalene (mg/L) Variability in the Past Five Years in Wells with Current Exceedances

Bold indicates exceedance of PRG. Note that these wells are all in the TI Zone.

PRG 2013 2014 2015 2016 2017
MW-341 1.5 on-site 11.5 4.2 10 10 18
MW-351 1.5 on-site Not Sampled 19 2.6 6.7 4.8
MW-461 0.49 off-site 1.59 0.31 1.6 0.64 1.1
Notes.

Table G-5: Non-COC Chemicals Exceeding Current Standards during the 2017 Groundwater Monitoring

Event®
Interbedded
Parameter Current TRRP Tier Shallow Sands Interbedded Wells Wells
1 PCL* (mg/L) Wells (mg/L) within Facility (mg/L) | Downgradient of
Facility (mg/L)
MW-341 (0.0175)
. LDS-NW (0.0149) MW-351 (0.0587)
Arsenic 0.01 LCS (0.0173) MW-311(0.0377) | MW-461(0.0368)
MW-321(0.0143)
0.046/0.1
off-site MW-34I (0.65)
Carbozole residential/on-site MW-54S (0.31) MW35I (0.28) MW-461 (0.11)
commercial/industrial
PCP® 0.001 -- MW-341 (0.0034) MW-46I (0.0016)
0.098/0.29
off-site
2-methyinaphthalene residential/on-site - MW-34] (0.47) -
commercial/industrial
0.12/0.37
off-site
3&4-methylphenol residential/on-site -- MW-351 (0.44) -
commercial/industrial
Hexachlorobutadiene 0.12/0.026 -- - MW-461 (0.012)

2 Adapted from Table on pdf page 16 of the 2017 O&M Annual Report.
3 Adapted from Table on pdf page 16 of the 2017 O&M Annual Report.
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Interbedded

Parameter Current TRRP Tier Shallow Sands Interbedded Wells Wells
1 PCL*(mg/L) Wells (mg/L) within Facility (mg/L) | Downgradient of
Facility (mg/L)
off-site
residential/on-site
commercial/industrial
. MW-451 (0.11)
- b - -
1,1-dichloroethene’ 0.007 MIP-C5 (0.061)
. . MW-451 (0.005)
b - -
Vinyl chloride’ 0.002 MIP-C5 (0.013)
Notes

MIP-C5 is a temporary groundwater point installed as part of the remedy protectiveness assessment.

-- = no exceedances
a. March 31, 2017 TRRP Tier 1 PCLs located at:
https-//www tceq texas.gov/assets/public/remediation/trrp/2017%20PClL %20Tables%20March3 1 pdf.

b. Compound also has a federal MCL.
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Figure G-1: Monitoring Locations and Site Features*

"h.rﬂy Tl -5

Woodard 5t
- i Woodard St
Gaines St } 3

Ny
O,
% .
»y

L”’-la

Nio, <

05 R Fairbanks St
gy s

Fairbanks 5t

an k 5 B

1 uesAd

Moody St

Milwaukee St

Cavalcade St Glasgow St

Engiish St
.

English St

15 AR

15 UefsAr3

1q ussuef

Hamblen St
g
=
Joyce St 2
@
Gale SY

Gaines St
Canadian St

cavalcade St
3 Cavalcade st
H - ] NORTH CAVALCADE SUPERFUND SITE
3 2 HOUSTON, HARRIS COUNTY, TEXAS
g o - 200 [REQUESTED BY. EB)|
3| © smwowmonor waL ® 2017 CPT/MIP BORING (ENSAFE) SITE BOUNDARY 177 CONTAINMENT CELL (0U2) SCALE INFEET AN o EN/—-SAFE
5| & TERBEDOED MONITOR WL APPROXIMATE LOCATION OF TECHNICAL IMPRACTICABILITY ZONE BOUNDARY Pt LA e o321 ¢ s Curm o
Z|_® LEAK DETECTION/COLLECTION SUMPS PECORE FAULT LINE IN-SITU S TABILIZATION AREAS (OU1 & OU3) STATE PLAAE TEGE € CENTRAL FEET PROECT preyppees ([ RETTEr s p—p—p—

DATA SCURCES, | GOOGLE EARTH PRC IAGER | DATED 13 [1016; STE FEATLRE= 3 M CBT 1008 TH CAVAL CADE SUPEPRA K ST AWIAL RESCRT 2015

4 Figure 2 in the Annual Operation and Maintenance Report, Fiscal Year 2017 (September 2016 — August 2017).
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Figure G-2: Graph of DNAPL Thickness over Time®

Graph of DNAPL Thickness Over Time
North Cavalcade Superfund Site
Houston, Harris County, Texas

4.00

Thickness (feet)

Sep-11 Jan-13 May-14
Month - Year

= MW-29(
il MW-30!
i~ MW-33!

e MW-371
W39
—— MW 471
— MW -54
—— MW 55/
- W57
e A5G

5 Figure 6 in the Annual Operation and Maintenance Report, Fiscal Year 2017 (September 2016 — August 2017).
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Figure G-3: Current DNAPL Extent®
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Figure G-4: DNAPL Extent Over Time’
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Figure G-5: Shallow Sands Exceedances®
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® Figure 7 in the Annual Operation and Maintenance Report, Fiscal Year 2017 (September 2016 — August 2017).
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Figure G-6: Interbedded Exceedances’
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APPENDIX H - DETAILED ARARS REVIEW TABLES

CERCLA Section 121(d)(1) requires that Superfund remedial actions attain “a degree of cleanup of hazardous
substance, pollutants, and contaminants released into the environment and of control of further release at a
minimum which assures protection of human health and the environment.” The remedial action must achieve a
level of cleanup that at least attains those requirements that are legally applicable or relevant and appropriate. In
performing the FYR for compliance with ARARs, only those ARARs that address the protectiveness of the
remedy are reviewed.

Groundwater ARARs
The 2009 AROD identified federal MCLs under the Safe Drinking Water Act (SDWA) and Texas TRRP Tier 1

PCLs as state ARARSs for the groundwater COCs. As shown in Table H-1, there have been no changes to the
primary ARARSs for benzene, benzo(a)pyrene or naphthalene since the signing of the ROD in 1988.

Table H-1: Previous and Current ARARSs for Groundwater COCs

2009 AROD ARAR ARA
COCs® Performance Standards Current R Change
(ng/L) me/l)
Benzene 5 5t None
Benzo(a)pyrene 0.2 0.2 None
1,500 1,500°
Naphthalene (commercial/industrial) | (commercial/industrial) None
490 (residential) 490 (residential)

Notes*

a, COCs from 2009 AROD.

b. Based on the SDWA primary MCL. Current SDWA standards can be found at:
https //www epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-contaminants
(accessed 1/11/2018).

¢. TRRP Tier 1 PCLs (March 31, 2017) located at:
https.//www.tceq.texas.gov/assets/public/remediation/trrp/2017%20PCL.%20Tables%20March31 pdf
(accessed 1/11/2018).

NA = chemical-specific ARARs in the form of MCLs have not been established for these COCs. Thus, EPA
developed health-based criteria for these COCs.

| ug/L = micrograms per liter

Soil ARARs
There are no chemical-specific soil ARARs for the Site identified in the decision documents for OU2.



APPENDIX I - SCREENING-LEVEL RISK REVIEW

Changes in Standards and To-be Considered Criteria

The chemical-specific ARARs for groundwater presented in the 2009 AROD were reviewed and demonstrate that
the most current federal and state drinking water standards are being used to monitor the TI Zone boundary
(Appendix H).

Changes in Toxicity and Other Contaminant Characteristics

The 2009 AROD established an industrial-based soil cleanup goal for site COCs. To determine if these cleanup
goals remain valid, a screening-level health evaluation was conducted by comparing the cleanup goals to EPA’s
2017 regional screening levels (RSLs). As shown in Table I-1 the cleanup goals remain valid for an industrial
land use because they are equivalent to cancer risks that fall within EPA’s risk management range of 1 x 106 to 1
x 10 and the noncancer HQs are below EPA’s threshold of 1.0. The cleanup goals were also compared to EPA’s
residential RSLs for soil to determine if institutional controls are necessary. As shown in Table I-2, the cleanup
goal for benzo(a)pyrene exceeds EPA’s cancer risk management range and the HQ of 1.0 for residential use,
which supports the need for institutional controls.

Table I-1: Industrial Health Evaluation of OU2 Soil Cleanup Goals

cocC 1923;‘1‘(]);;3nd Industrial RSL® (mg/kg) Cancer Noncancer
(mg/kg) 1x10°Risk | HQ=1.0 Risk® HQ
Benzene 0.04 5.1 420 §x 107 0.0001
Benzo(a)pyrene 30 2.1 220 1x103 0.1
Notes

a. Current EPA RSLs, dated November 2017, are available at https //www epa gov/risk/regional-screening-
levels-rsls-generic-tables-november-2017 (accessed 1/11/2018).

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 = (cleanup level = cancer-based RSL) x 10

c. The noncancer HQ was calculated using the following equation:
HQ = cleanup level — noncancer-based RSL

mg/kg = milligrams per kilogram

Table I-2: Residential Health Evaluation of OU2 Soil Cleanup Goals

Residential RSL?(m
cocC 2009 AROD (mg'ke) Ca.n cir Noncancer HQ*
(mg/kg) 1x10%Risk | HQ=1.0 Risk
Benzene 0.04 1.2 82 3Ix10% 0 0005
Benzo(a)pyrene’ 30 0.11 18 3x10¢ 1.7

Notes

a. Current EPA RSLs, dated November 2017, are available at https //www.epa gov/risk/regional-screening-levels-
rsls-generic-tables-november-2017 (accessed 1/11/2018).

b. The cancer risks were calculated using the following equation, based on the fact that RSLs are derived based on
1 x 107 risk:
cancer risk = (cleanup level — cancer-based RSL) x 10-¢

c. The noncancer HQ was calculated using the following equation:
HQ = cleanup level ~ noncancer-based RSL

d. The 1994 ESD indicated 30 mg/kg as the soil cleanup goal for cPAHs. This comparison uses the RSL for
benzo(a)pyrene which may be overly conservative.

Bold = exceedance of a 1 x 10 cancer risk or a noncancer HQ of 1.

mg/kg = milligrams per kilogram




Toxicity criteria have changed for some COCs since EPA established groundwater criteria. The groundwater
cleanup goals were based on ARARs and the ARARSs have not changed. The cleanup goals were compared to
EPA’s RSLs for tapwater to determine if the groundwater criteria represent concentrations that fall within EPA’s
acceptable risk range of 1 x 10 to 1 x 10~ or are below the noncancer HQ of 1.0 (Table I-3). The results of the
analysis demonstrate that the industrial and residential groundwater criteria for naphthalene exceed EPA’s upper
bound of the cancer risk management range and the HQ of 1.0.

Table I-3: Health Evaluation of Groundwater Cleanup Goals

2009 Tap Water RSL*
/L
CcoC éR oD (pg ) Cancer Noncancer
cammp 1x10° Risk? HQ®
Goals Risk HQ=1.0
(ng/L)
Benzene 5 0.46 33 1x10° 0.2
Benzo(a)pyrene 0.2 0.025 6.0 8x10° 0.03
Naphthalene B B
(on-site industrial) 1,500 0.17 6.1 9x10 246
Naphthalene B S
(off-site residential) 490 0.17 6.1 3x10 80
Notes

a. Current EPA RSLs, dated November 2017, are available at https //www.epa.gov/nisk/regional-
screening-levels-rsls-generic-tables-november-2017 (accessed 1/11/2017).

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 = (cleanup goal — cancer-based RSL) x 107

c¢. The noncancer HQ was calculated using the following equation:
HQ = cleanup goal — noncancer-based RSL

d. EPA has not established cancer and noncancer toxicity criteria for this chemical. However, EPA has
adopted toxicity values developed by the California Environmental Protection Agency for use in
screening-level evaluations.

ug/L = micrograms per liter

NA = toxicity values not established by EPA.

-- = cancer risk or noncancer HQ could not be calculated due to absence of toxicity value.

Bold = cancer risk exceeds 1 x 10~ or noncancer HQ exceeds 1.0.

Changes in Risk Assessment Methods

EPA has completed an update of standard default exposure factors (EPA, 2014). Thus, many of the exposure
assessment input parameters in the original risk assessment are different than the currently recommended values.
Overall, these changes do not have a significant impact on the conclusions of the risk assessment and do not affect
the protectiveness of the remedy.

The June 2008 Focused Feasibility Study conducted a screening level vapor intrusion pathway using the Johnson
and Ettinger Model. The results of the modeling indicated that the highest concentrations in groundwater close to
building footprints did not exceed screening levels and that vapor intrusion is unlikely to be a potential exposure
pathway at this Site. The 2013 FYR compared groundwater concentrations observed in shallow sand wells to
concentrations calculated in 2008 using the Johnson and Ettinger Model. It concluded that the 2012/2013
concentrations did not suggest vapor intrusion as a current exposure pathway. It also recommended the vapor
intrusion pathway be evaluated at the time of each FYR. Although DNAPL and elevated contamination exists in
the interbedded zone, the shallow zone is the zone closest to a foundation. The vapor intrusion pathway was
evaluated as part of this FYR using the most current shallow zone data. A screening-level vapor intrusion
evaluation was conducted using the EPA’s Vapor Intrusion Screening Level (VISL) calculator. Table I-4 shows
naphthalene concentrations observed in shallow wells in 2017.



Table I-4: Naphthalene Concentrations Observed in Shallow Wells in 2017

2017

gL)
MW-228 0.13
MW-238 0.061J
MW-248 0.024U
MW-258 0.099)
MW-26S 0.078J
MW-27S 0.023U
MW-28S 240
MW-328 0.023U
MW-378 0.11J
MW-548 1,400
Ow-1 0.024U
OwW-2 0.042J
Notes:
pg/L = micrograms per liter
J = estimate
U = Not detected at reported quantitation limit
Source: 2017 annual report

As shown in Table I-4, the 2017 maximum concentration of naphthalene on site was observed at MW-54S which
is located about 300 feet upgradient of the closest building and about 100 feet north of the southeast source area
(Figure G-5). MW-548 is located near the railroad tracks and near a subsurface gas line; no excavations were
conducted in this area due to the tracks and gas line. A minor accumulation of source material may still exist
under the railroad, which may be the source for the naphthalene concentrations. However, no buildings exist in
this area due to the railroad tracks. As shown in Table I-5, this concentration is equivalent to a screening-level
residential risk greater than EPA’s cancer risk management range and the noncancer HQ for both industrial and
residential land use exceeds 1.0. Several other wells are located closer to the on-site building and downgradient of
the source areas, however these wells were not sampled in 2017. Table 1-6 shows naphthalene concentrations in
wells near the buildings sampled most recently in 2014. These results support that the recommendation for further
evaluation of the on-site vapor intrusion pathway following EPA guidance requiring the use of multiple lines of
evidence to determine if this exposure pathway requires further remedial action.

The off-site (TI Boundary) evaluation demonstrates that off-site concentrations of benzene and naphthalene show

that vapor intrusion is not a current exposure pathway; risks and HQs are below EPA risk management levels
(Table I-5).



Table I-5: Screening-Level Vapor Intrusion Evaluation of 2017 Groundwater Data

2017 VISL Calculator ®
Maximum Groundwater (average groundwater temperature 25°C)
CcoC Concentration February Industrial Exposure Residential Exposure
2017 ) Cancer Risk Noncancer HQ Cancer Risk Nonﬁaél cer
On Site
Benzene 1.3 (MW-28S) 2x107 0.002 8x107 0.009
Naphthalene 1,400 (MW-54S) 7x10° 2 3x10* 8
Off Site (T1 Boundary)

Benzene <0.2 (MW-458, 46S and 47S) 3x10°8 0.0004 1x107 0.002
Naphthalene <0.024 (MW-47S) 1x10° 0.00003 5x10° 0.0001
Notes.
a. Annual Operation and Maintenance Report, Fiscal Year 2017 (September 2016 — August 2017). North Cavalcade Street

Federal Superfund Site. Houston, Harris County, Texas. Prepared for TCEQ by ENSAFE. October 27, 2017.
b. VISL calculator version 3.5 accessed 1/12/2018 at https //www.epa gov/vaporintrusion/vapor-intrusion-screening-

levels-visls.
Bold = exceedance of a 1 x 10 cancer risk or a noncancer HQ of 1.
-- = EPA has not classified these COCs as carcinogenic.

Table I-6: Naphthalene Concentrations Observed in Shallow Wells Near On-site Buildings in 2014

2014 Notation
(pg/L)
MW.-30S 380 +
MW-34S 240 +;JL-SUR
MW.35S 0.42 +;JL-SUR
MW-39S 0.52 +JL-SUR

Notes:

+ = Detected above the quantitation limit shown

JL = Estimated value, and bias for estimate is likely low.
SUR = surrogate

Changes in Exposure Pathways

There has been some new construction of residential structures within and outside of the TI boundary to the west
of the Site. However, the screening-level evaluation indicates that vapor intrusion from volatile COCs in the
shallow groundwater is not a current exposure pathway.

Expected Progress Toward Meeting RAOs

Long-term monitoring at the Site is ongoing. EPA and TCEQ are currently evaluating the data to determine if the
TI Zone boundary requires expansion. Therefore, long-term monitoring will be reviewed during the next FYR
period to determine if the remedy is progressing as expected toward meeting RAOs.
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