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PART 1: THE DECLARATION

1.1 SITE NAME AND LOCATION

The San Jacinto River Waste Pits Superfund Site is located in Channelview, Harris County,
Texas (Site). The U.S. Environmental Protection Agency (EPA) Superfund Database
Identification Number is TXN000606611. This Site remedial response is a single operable unit,
and all areas and media within the site are addressed in this Record of Decision (ROD)
document.

1.2 STATEMENT OF BASIS AND PURPOSE

This decision document presents the Selected Remedy for the San Jacinto River Waste Pits Site
in Harris County, Texas. The Selected Remedy was chosen in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA),
42 U.S. Code §9601 et seq., as amended by the Superfund Amendments and Reauthorization Act
of 1986; and, to the extent practicable, the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP), 40 Code of Federal Regulations (CFR) Part 300, as amended. This
decision is based on the administrative record for the site, which has been developed in
accordance with Section 133(k) of CERCLA, 42 U.S. Code §9613(k).

The State of Texas, acting through the Texas Commission on Environmental Quality (TCEQ),
was provided the opportunity to review and comment on the Selected Remedy.

1.3  ASSESSMENT OF THE SITE

The response action selected in this ROD is necessary to protect the public health or welfare or
the environment from actual or threatened releases of hazardous substances into the environment
and pollutants or contaminants which may present an imminent and substantial endangerment to
the public health or welfare.

1.4 DESCRIPTION OF THE SELECTED REMEDY

The Selected Remedy is a final action for the San Jacinto River Waste Pits Site. It addresses
unacceptable human health risks associated with consumption of fish and direct contact (skin
contact and incidental ingestion) with the waste material from the Site. It also addresses Site-
related ecological risks to bottom-dwelling organisms (benthic invertebrates) from exposure to
sediment and waste material.

The overall strategy for addressing contamination at the Site includes excavation and off-site
disposal of source materials and contaminated soils from impoundments in and adjacent to the
San Jacinto River. There are impoundments located both north and south of Interstate 10.
Institutional Controls (ICs) will be used to prevent disturbance of the certain areas (e.g., dredging
and anchoring in the Sand Separation Area, and construction, and excavation in the Southern
Impoundment). Monitored natural recovery (MNR) will be used for sediment in the nearby sand
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separation area to ensure remedy protectiveness in the aquatic environment. The Selected
Remedy includes the following major components:

e Removal of a portion of the existing temporary armored cap installed under the time-
critical removal action (TCRA).

e Removal of approximately 162,000 cubic yards (cy) of waste material exceeding the
paper mill waste material cleanup goal of 30 nanograms per kilogram (ng/kg)
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) toxicity equivalent (TEQ) that is located
beneath the armored cap in the northern impoundment. The waste material will be
stabilized as necessary to meet the appropriate requirements at a permitted disposal
facility.

e Excavation of approximately 50,000 cy of waste material exceeding the paper mill waste
material and soil cleanup goal for the Southern Impoundment of 240 ng/kg TEQ to a
depth of 10 feet below grade in the peninsula south of I-10.

1.5 STATUTORY DETERMINATIONS

The selected remedy meets the requirements for remedial actions set forth in Section 121 of
CERCLA, 42 U.S.C. § 9621, because it meets the following requirements: 1) it is protective of
human health and the environment; 2) it meets a level or standard of control of the hazardous
substances, pollutants and contaminants that at least attains the legally applicable or relevant and
appropriate requirements under federal and state laws (unless a statutory waiver is justified); 3) it
is cost-effective; and 4) it utilizes permanent solutions and alternative treatment (or resource
recovery) technologies to the maximum extent practicable.

In addition, Section 121 of CERCLA includes a preference for remedies that employ treatment
that permanently and significantly reduce the volume, toxicity or mobility of hazardous
substances as a principal element (or justify not satisfying the preference). Treatability studies
will be conducted during the Remedial Design to determine the appropriate type and amount of
stabilization amendments to treat the waste materials and meet the disposal standards of the
receiving facility. The agents for stabilization may include fly ash, cement, soil, or other
materials. The material removed during the remediation will be tested to comply with the
applicable requirements.

This remedy will result in hazardous substances, pollutants, or contaminants remaining at the site
above levels that allow for unlimited use and unrestricted exposure. Pursuant to Section 121(c)
of CERCLA, statutory reviews will be conducted no less often than once every five years after
the initiation of construction to ensure that the remedy is, or will be, protective of human health
and environment. If justified by the review, additional remedial actions may be implemented to
remove, treat, or contain the contaminants.
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1.6 ROD DATA CERTIFICATION CHECKLIST

The following information is included in the Decision Summary section of this ROD. Additional
information can be found in the Administrative Record file for this site.

e A discussion of the nature and extent of contamination is included in the "Summary of
Site Characteristics" section (Section 2.5).

e Chemicals of concern (COCs) and their respective concentrations (Sections 2.5)

e Baseline risks for human health and the environment represented by the COCs (Section
2.7)

e Cleanup levels established for COCs and the basis for these levels (Section 2.8)

e How source materials or highly toxic materials constituting Principal Threat Wastes are
addressed (Section 2.11).

e Current and reasonably anticipated land use assumptions and current and potential future
beneficial uses of groundwater used in the baseline risk assessment and the ROD
(Section 2.6)

e Potential land and groundwater use that will be available at the site as a result of the
Selected Remedy (Section 2.6)

e Estimated capital; annual operation and maintenance: and total present worth costs,
discount rate, and the number of years over which the remedy cost estimates are
projected (Section 2.12)

e Key factors that led to selecting the remedy (i.c., describe how the Selected Remedy
provides the best balance of tradeoffs with respect to the balancing and modifying
criteria, highlighting criteria key to the decision) (Section 2.10).

1.7 AUTHORIZING SIGNATURE

This ROD documents the Selected Remedy for the San Jacinto River Waste Pits Site. This
remedy was selected by after consultagion wi

By:

J Date: Iol/l( I/l’?

E. Scott Pruitt
Administrator
U.S. Environmental Protection Agency
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PART 2: THE DECISION SUMMARY

This Decision Summary provides a description of the site-specific factors and analyses that led
to the Selected Remedy. It includes background information, the nature and extent of
contamination, assessment of human health and environmental risks posed by contamination,
and identification and evaluation of remedial action alternatives for the site.

2.1 SITE NAME, LOCATION AND DESCRIPTION

The San Jacinto River Waste Pits Site is located in Harris County Texas (Figure 1) east of the
City of Houston, between two unincorporated areas known as Channelview and Highlands. The
National EPA Superfund Database Identification Number is TXN000606611. The EPA is the

lead agency and the TCEQ is the support agency.

The site consists of a set of impoundments built in the mid-1960s for the disposal of solid and
liquid pulp and paper mill wastes, and the surrounding areas containing sediments and soils
impacted by waste materials disposed of in the impoundments. In 1965 and 1966, pulp and paper
mill wastes (both solid and liquid) were transported by barge from the Champion Papers, Inc.
paper mill in Pasadena, Texas, and deposited in the impoundments. The northern set of
impoundments, approximately 14 acres in size, are located on a partially submerged 20-acre
parcel on the western bank of the San Jacinto River, immediately north of the I-10 bridge over
the San Jacinto River (Figure 2). Currently, approximately half of the northern 20-acre parcel,
including the abandoned waste disposal ponds, is now submerged below the adjacent San Jacinto
River's water surface. The Southern Impoundment, less than 20 acres in size, is located on a
small peninsula that extends south of I-10.

The area receives an average of 54-inches of rain annually. The Site may be affected by tides,
winds, waves, and currents resulting from extreme weather conditions such as strong storm
winds, flooding, tornadoes, and hurricanes, which may cause a potential release or migration of
dioxin and furan contaminated materials.

The primary hazardous substances documented at the Site are polychlorinated dibenzo-p-dioxins
and polychlorinated dibenzofurans. Physical changes at the site during the 1970s and 1980s,
including regional subsidence of land in the area due to large scale groundwater extraction,
resulted in partial submergence of the northern impoundments and exposure of the hazardous
substances in the impoundments to surface water of the San Jacinto River.

A Time Critical Removal Action (TCRA) to address temporarily the hazardous substances
associated with the impoundments north of I-10 was completed in July 2011. The TCRA
included the installation of geotextile and geomembrane underlayments in certain areas and a
temporary armored cap. The purpose of the temporary cap was to prevent hazardous substances
from washing into the river during the site characterization and remedy selection process and to
prevent the recreational use of the northern impoundments that had been occurring.
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2.2 SITEHISTORY AND ENFORCEMENT ACTIVITIES

This section provides background information on past activities that have led to the current
contamination at the Site, and federal and state investigations and cleanup actions conducted to
date under CERCLA.

2.2.1 Historical Activities

In the 1960s, McGinnes Industrial Management Corporation transported liquid and solid pulp
and paper mill wastes by barge from the Champion Papers, Inc. paper mill in Pasadena, Texas to
impoundments located north of I-10, adjacent to the San Jacinto River, where the waste was
disposed of. Champion Papers, Inc. business records indicate the paper mill produced pulp and
paper using chlorine as a bleaching agent (EPA 2009). The pulp bleaching process forms
dioxins and furans as a by-product. Historical activities for each area are discussed below.

Northern Impoundments

Impoundments were built by constructing berms prior to 1965 within the estuarine marsh to the
west of the main channel of the San Jacinto River, just north of what was then Texas State
Highway 73 and is now 1-10. The impoundments were divided by a central berm running
lengthwise (north to south) through the middle, and were connected with a drain line to allow
flow of excess water (including rain water) from the impoundment located to the west of the
central berm into the impoundment located to the east of the central berm. The excess water
collected in the impoundment located to the east of the central berm was supposed to be pumped
back into barges and taken off-site (Anchor and Integral 2010).

On December 27, 1965, the Harris County Health Department observed pumping of liquid waste
out of one of the ponds directly into the San Jacinto River (EPA 2009). The Harris County
Health Department instructed McGinnes Industrial Management Corporation and Champion
Papers by letter to stop discharging to the San Jacinto River and demanded that the levees
surrounding the impoundments be repaired (EPA 2009). An internal memo, dated 30 December
30, 1965, from Champion Papers, Inc. confirmed water seepage along the levees and that
portions of the levees required reinforcement (EPA 2009).

In May 1966, the Texas Department of Health investigated Champion Papers, Inc. waste disposal
practices. Seepage was noted on the western waste pond and deteriorating levees on the eastern
waste pond. The Texas Department of Health also noted that storm events had the potential to
cover the disposal area with water and wash out the levees.

On July 29, 1966, the Texas Water Pollution Control Board granted McGinnes Industrial
Management Corporation permission to release a combination of stabilized waste water and rain
water from waste ponds into the San Jacinto River. It was also noted that the waste ponds would
no longer be used for the storage of waste material (EPA 2009).
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Physical changes at the site in the 1970s and 1980s, including regional subsidence of land in the
area due to large scale groundwater extraction and sand mining within the river and marsh to the
west of the northern impoundments, have resulted in partial submergence of the impoundments
north of I-10 and exposure of the contents of the impoundments to surface waters. During the
mid- to late 1990s, third-party dredging likely occurred in the vicinity of the perimeter berm at
the northwest corner of the northern impoundments.

A release of the hazardous substances from the northern impoundments was identified through
site assessment activities conducted by EPA and TCEQ in 2006. Site assessment

activities included surface water and sediment sampling for the presence of dioxins and furans.
People and animals coming on to the site could be exposed to these contaminants through
ingestion, skin contact and inhalation pathways. Further, during a site visit by EPA conducted on
March 1, 2010, releases of hazardous substances were observed entering the San Jacinto River
from the northern impoundments.

A temporary cap constructed over the northern waste pits in 2010 and 2011 (pursuant to an
Administrative Settlement Agreement and Order on Consent for Removal Action) experienced
repeated damage and repairs during the six years since construction. A discussion of this history
of repeated damage is included below under the section titled “Administrative Settlement
Agreement and Order on Consent for Removal Action”.

Southern Peninsula

The peninsula south of I-10 has a complicated history that includes evidence of disposal of paper
mill waste, disposal of anthropogenic waste, and subsequent industrial activities. An
impoundment located on the southern peninsula and used for disposal of paper mill waste was
likely constructed sometime between 1962 and 1964, based on evidence of berms visible in
historical photos. The oldest aerial photo that contains evidence of the construction of berms is
from 1964. The berms that seem to define an impoundment appear to have been formed in the
same manner as the impoundments north of I-10, with sidecast from trenching providing the
berms of the impoundment that ultimately contained the waste. The extent of the area potentially
affected by waste disposal in the Southern Impoundment is uncertain, but is most likely within
the area enclosed by the berms.

Disposal of paper mill waste from Champion Papers, Inc. was performed by Ole Peterson
Construction Co., Inc. at the Southern Impoundment. An April 29, 1965 agreement between
Champion Papers and Ole Peterson Construction provides for the removal and barge
transportation of pulp and paper mill waste from the Champion plant for disposal; this agreement
was assigned to McGinnes Industrial Maintenance Corporation in September 1965. A Texas
State Department of Health interoffice memorandum dated May 6, 1966, states that disposal of
Champion waste at the site began in June 1965 by Ole Peterson, with McGinnes taking over the
operation in September 1965. The memorandum describes the older site for disposal as being on
the south side of Highway 73 (now Interstate 10) and consisting of a pond between 15 and 20
acres. The memorandum states that the older pond on the south side was used prior to McGinnes
taking over the waste disposal activities.
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The impoundment on the southern peninsula was also used for dumping of various
anthropogenic wastes (e.g., wood, plastic sheeting, paint chips, ceramic shards) since at least the
early 1970s. Aerial photographs and anecdotal information indicate that the impoundment berms
were still visible in 1972, when the current landowner’s family purchased the property on which
they were located. Soon after 1972, the impoundment berms were graded down. The entire
peninsula south of [-10 was subject to continuous and significant modification from the early
1970s through the 1980s. From 1985 to 1998, Southwest Shipyards leased a portion of the
western shoreline of the southern peninsula, immediately to the south of the present-day location
of Glendale Boat Works operations on property owned by New Lost River, LLC. This area
includes the shoreline area that appears to be flooded in the 1973 aerial photograph and that was
filled in by 1984. Southwest Shipyards conducted sandblasting and painting of barges in this
area, and spent blast sand was stockpiled along an unknown portion of the shoreline. Aerial
photographs provide evidence of deposition and transport of large volumes of material,
significant changes in the form of the landscape, and continuous physical change from at least
1972 to the present.

2.2.2 Pre-CERCLA Investigations

Between 1993 and 1995, the City of Houston conducted a toxicity study of the Houston Ship
Channel that included the San Jacinto River in accordance with a Consent Decree between EPA
and the City of Houston. Sediment, fish, and crab samples were collected in August 1993 and
May 1994. Sediment, fish, and crab samples collected near the site indicated elevated dioxin and
furan levels (ENSR Consulting and Engineering and Espey, Huston and Associates 1995).
Between 2002 and 2004, the TCEQ conducted a study of total maximum daily loads (TMDLs)
for dioxins and furans in the Houston Ship Channel (University of Houston, Parsons
Engineering, and PBS&J 2004). Sediment, fish, and crab samples were collected in the summer
of 2002, fall 2002, spring 2003, and spring 2004. The data indicated the continued presence of
elevated dioxin and furan contamination in the San Jacinto River surrounding the site. Results
indicated that the human health-based standard was exceeded by 97 percent of fish samples and
95 percent of crab samples (Anchor and Integral 2010).

In April 2005, the Texas Parks and Wildlife Department (TPWD) sent a letter notifying TCEQ of
the existence of former waste pits in a sandbar in the San Jacinto River north of I-10. The letter
included discussion of anecdotal evidence, data collected during the Houston Ship Channel
Toxicity Study (ENSR Consulting and Engineering and Espey, Huston and Associates 1995) and
TMDL study (University of Houston, Parsons Engineering, and PBS&J 2004), documentation of
U.S. Army Corps of Engineers (USACE) dredge and fill permits in the area, and requested that
TCEQ further investigate the site (TPWD 2005).

A preliminary assessment and screening site inspection was conducted between 2005 and 2006
to determine if the site was eligible for proposal to the National Priorities List (NPL) (TCEQ
2005). Site reconnaissance identified the surface water pathway as the primary pathway of
concern. Seventeen sediment samples were collected from the San Jacinto River to evaluate
background, potential source areas, and possible releases. Samples were analyzed for
semivolatile organic compounds (SVOCs), pesticides, PCBs, dioxins and furans, and metals.
Sediment sample results indicated elevated concentrations of dioxin congeners. The former
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surface impoundments were identified as the source of hazardous substances at the site (TCEQ
2006).

The Hazard Ranking System is the principal mechanism the EPA uses to place sites on the NPL.
The Hazard Ranking System Documentation Record for the site was published by TCEQ in
2007. The site score was 50 because of components of the surface water overland/flood
migration pathway (TCEQ 2007). Any site scoring 28.5 or greater is eligible for the NPL

(EPA 1992).

2.2.3 National Priorities List

The site was proposed for listing on the NPL List on September 19, 2007 (72 FR 53509), and
was placed on the list effective April 18, 2008 (73 FR 14719).

2.2.4 Unilateral Administrative Order for Remedial Investigation/Feasibility Study

On July 17, 2009, EPA sent Special Notice Letters to the International Paper Company, Inc. and
McGinnes Industrial Management Corporation offering them an opportunity to negotiate and
enter into an Administrative Order on Consent covering the performance of a Remedial
Investigation (RI)/Feasibility Study (FS) for the site. EPA did not receive a Good Faith Offer
from either company to begin negotiations for a RI/FS for the site (EPA 2009).

On November 20, 2009, EPA issued Unilateral Administrative Order (UAO), CERCLA
Docket No. 06-03-10, to the International Paper Company, Inc. and McGinnes Industrial
Management Corporation. The International Paper Company, Inc. is the successor to Champion
Papers, Inc., which arranged for the disposal or treatment of materials containing hazardous
substances that were disposed of at the site (EPA 2009). McGinnes Industrial Maintenance
Corporation operated the waste disposal facility at the time of disposal of hazardous substances
at the site (EPA 2009). The UAO directed International Paper Company, Inc. and McGinnes
Industrial Management Corporation to conduct a RI/FS in accordance with provisions of the
order, CERCLA, the NCP, and EPA guidance. EPA also required the investigation of the
impoundment located south of I-10 because historical documents indicate that waste disposal
activities occurred in this area (Integral and Anchor 2013a).

2.2.5 Administrative Settlement Agreement and Order on Consent for Removal Action

The EPA’s April 2, 2010 Request for a Time-Critical Removal Action at the San Jacinto River
Waste Pits Site (April 2010 Action Memorandum) documented the hazardous conditions at the
San Jacinto River Waste Pits prior to the removal action (Figure 9), finding that should a
removal action be delayed, the potential threats to human health and the environment would
increase; a substantial amount of dibenzo-p-dioxins and polychlorinated dibenzofurans would
continue to be released and spread into the San Jacinto River; and unrestricted access to the site
would continue to threaten nearby populations. Following the April 2010 Action Memorandum,
McGinnes Industrial Maintenance Corporation and International Paper voluntarily entered into
the Administrative Settlement Agreement and Order on Consent for Removal Action, CERCLA
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Docket No. 06-12-10, dated May 11, 2010. The administrative agreement provided for the
performance of the site removal action and the reimbursement of EPA oversight costs.

Pursuant to the April 2010 Action Memo and the administrative order, the PRPs prepared and
submitted a technical memorandum to evaluate all removal option alternatives for the design and
construction of a physical protective barrier surrounding the waste ponds in order to temporarily
address the releases or threat of release from the Site. Based on the analysis of alternatives in the
PRPs’ technical memorandum, the EPA Decision Document for the Time-Critical Removal
Action, dated July 28, 2010, selected the cap currently in place at the Site to temporarily abate
the releases and threats of releases of dioxin until a permanent remedy could be evaluated and
selected. The July 2010 Action Memorandum required that the time critical removal action
stabilize the impoundments to withstand forces sustained by the river, including a cover design
that considered storm events with a return period of 100 years.

Northern Waste Pits Cap

Elements of the selected TCRA included construction of a perimeter fence on the uplands to
prevent unauthorized access, placement of warning signs around the perimeter of the
impoundments and on the perimeter fence, design and implementation of an operations,
monitoring, and maintenance plan, and installation of the following items as part of the
temporary cap:

A stabilizing geotextile underlayment over the eastern and western cells;

An impervious geomembrane underlayment in the western cell;

A granular cover over the northwestern area of the western cell;

A granular cover above the geotextile and geomembrane in the western cell; and
A granular cover above the geotextile in the eastern cell.

Additionally, the western cell received treatment through stabilization and solidification of
approximately 6,000 cy of material in the upper 3 feet of paper mill waste material.

From December 2010 through July 2011, TCRA construction activities were completed at the
site. On 1 August 2011, EPA conducted a final site walk through accompanied by International
Paper Company, Inc., McGinnes Industrial Management Corporation, Anchor, and USA
Environment, LP. The Revised Final Removal Action Completion Report, which documents the
TCRA construction activities, was completed in May 2012 (EPA 2012).

The Operations, Monitoring, and Maintenance Plan, Time-Critical Removal Action, San Jacinto
River Waste Pits Superfund Site identifies continuing obligations, including monitoring and
maintenance, with respect to the TCRA (Anchor 2011). Inspections of fencing, signage, and the
protective armored cap are required quarterly for the first 2 years following completion of the
TCRA (January 2012 through December 2013), semiannually for years three to five (April 2014
through October 2016), and annually starting at year six (July 2017 and beyond). However, the
current inspection frequency is quarterly in response to the repeated instances of cap repair
required following completion of the cap. Inspections of the armored cap are also required
following the first 25-year flow event and after each 100-year flow event. TCRA inspection
events include:

Part 2: The Decision Summary
10



San Jacinto River Waste Pits Record of Decision

Visual inspection of the security fence and signage surrounding the site;

Visual inspection of the armored cap located above the water surface;

Visual observation that waste materials are not actively eroded into the river;

Collection of topographic survey data for the portions of the armored cap that are located
above the water surface or at a water depth too shallow to access by boat;

Collection of bathymetric survey data for the portions of the armored cap that are below
the water surface and accessible by boat; and

Manual probing of armored cap thickness at areas identified by the topographic or
bathymetry surveys as more than 6 inches lower in elevation than during the prior survey.

If the visual inspection identifies a breach in the security fence or damaged or missing signs,
repairs or replacement will be made as soon as practicable, but not to exceed two weeks
following the inspection. Repair activities to the armored cap are required if (1) the thickness of
the armored cap is less than 6 inches than the thickness specified by the TCRA design over a
contiguous area greater than 30 feet by 30 feet in size, (2) the armored cap has any area of
complete absence, or (3) visual observation indicates that waste materials are being actively
eroded into the river. Inspection and repair reports, as needed, are submitted to EPA.

Since its completion in July 2011, the temporary armored cap has generally isolated and
contained impacted material, with the known exceptions noted below. The following events have
been documented since the time of armored cap installation:

In July 2012, an area along the western berm slope was noted to have areas where cap
armor materials had moved down the slope, uncovering an area of the geotextile layer
(approximately 200 square feet, or 0.03 percent of the armored cap footprint). There was
no exposure of underlying materials or release of hazardous substances associated with
this temporary condition. Maintenance measures were completed that involved grading
specific locations to an overall flatter condition by placing additional armor rock over the
cap surface in those locations.

In January 2013, five areas in the eastern cell of the cap with less than the required armor
cover thickness and/or exposed geotextile were identified. In one of those areas there
was a need for placement of geotextile fabric in addition to armor stone (Figure 3). The
cause of these areas of deficient cap cover is unknown. These areas were repaired in
January 2013 with the addition of additional stone and geotextile.

In response to USACE recommendations following their post-construction evaluation
(USACE 2013) of the armored cap, additional cap enhancement work was completed in
January 2014. In order to address the factor of safety, slope of the face of the berm, and
uniformity of cap material, additional stone was placed on the armored cap.

On December 9 and 10, 2015, EPA performed an underwater inspection that identified an
area of missing armor cover resulting in exposure of the underlying paper mill waste
material to the San Jacinto River. The damaged area, approximately 400 to 500 square-
feet, was located on the northwestern section of the armored cap where no geotextile was
installed (Figure 4). Armored rock cover was intermittent with gaps where the rock had
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sunk into the paper mill waste leaving the waste material openly exposed to the San
Jacinto River. This failure appeared to be caused by a bearing capacity failure from a
poor filter layer and soft underlying waste materials. Sediment sampling completed in
December 2015 identified dioxins and furans in the exposed sediment as high as 43,700
ng/kg TEQ. Repair activities to place geotextile and additional rock cover in the damaged
area were completed on January 4, 2016.

e On February 2016, during an extremely low tide, a visual inspection of the cap was
performed. A large majority of the eastern cell was exposed during this low tide event.
Five small areas (approximately 1 foot by 3 feet at the largest areas) of exposed
geotextile with no rock cover were observed in the central part of the eastern cell where
the cap should have had a 1-foot thickness minimum. The cause of these deficient rock
areas is unknown. During March 2016, probing of the entire eastern cell of the cap to
check thickness was completed and identified numerous additional areas of deficient
armor cover thickness and/or exposed geotextile from apparent shifting or movement of
the armor cap (Figure 5). Rock was added to all of these areas in the eastern cell in March
2016 to achieve a minimum thickness of 1 foot.

¢ Flooding in the Spring of 2016 resulted in several areas of riverbed erosion/scour
adjacent to the eastern edge of the armored cap. The erosion into the riverbed reached a
depth of approximately 8-feet (Figure 6) in an area of approximately 120-feet by 60-feet.
Following a review by the U.S. Army Corps of Engineers, approximately 1300 tons of
rock were delivered and placed to stabilize the edge of the cap and prevent any further
erosion that could undermine the cap.

¢ Flooding in September 2017 resulting from Hurricane Harvey eroded armor rock from
the cap. Armor stone as well as the underlying geotextile was completely eroded from
portions of the southern berms (Figure 7). In addition, approximately 36 areas within the
cap ranging in size from1-square foot to 50-square feet were found with either a reduced
cap thickness, intermittent rock cover, or no cap rock present (Figure 8). These areas
were located in the eastern cell, the western cell, and the northwest part of the waste pits.
In some areas the underlying geotextile was exposed, and in other areas the underlying
soft material was exposed to the San Jacinto River. This soft material was, or could have
been, paper mill waste. Samples of the exposed soft material were collected by the EPA
Dive Team, however, the validated results are not available at this time. Approximately
1000-tons of rock were delivered to repair these 36 areas of damaged cap.

e Previous samples (collected December 2015) from the surface of the northwest part of
the waste pits, where there is no geotextile present now, showed dioxin/furan ranging
from 383 ng/kg TEQ to over 43,000 ng/kg TEQ. Because the northwest area does not
have a geotextile liner, material containing up to 43,000 ng/kg TEQ dioxin/furan may
have been exposed to the San Jacinto River during Hurricane Harvey.

e The flooding as a result of Hurricane Harvey also eroded a section of the riverbed
immediately adjacent to the east side of the cap. This erosion next to the cap is a concern
because it may have undercut and caused a loss of part of the cap. The exact dimensions
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and depth of the erosion area are not available at this time. A plan to stabilize the cap in
this area is currently being prepared by the PRPs for EPA approval.

The EPA notes that the recent flooding from Hurricane Harvey resulted in a 500-year
flood in the San Jacinto River as indicated by the Harris County Flood Warning System.
This flooding resulted from excessive rainfall associated with the hurricane and did not
include the erosion effects of hurricane wind driven waves, which would be expected to
increase the amount of cap damage that occurred.

The above history of continuing damage to the cap, the exposure of high concentration (43,000
ng/kg TEQ) dioxin and furan wastes to the environment, the instances of erosion of the riverbed
next to the cap, and the need for repeated repairs illustrate the lack of effectiveness that has been
documented for the relatively short time, 6 years, since the cap was completed. The repairs to the
temporary cap over the last six years have not been routine and within the scope of what was
contemplated at the time the cap was completed in 2011. The 2011 Operations, Maintenance,
and Monitoring Plan provided that inspections of the cap would be “performed quarterly for the
first two years following completion of the TCRA construction, semiannually from years three to
five, and annually starting at year six,” with provision for additional inspections after 25-year or
100-year flow events (Operations, Monitoring, and Maintenance Plan, San Jacinto River Waste
Pits Superfund Site, October 2011, Section 2.1, p. 5). This provision envisions that the cap would
require significantly less inspection and resulting maintenance after its first two years of
operations, which has not in fact been the case. While cap inspections were at one point
decreased from quarterly to semiannually, in February 2016 the frequency of the inspections had
to be increased again to every quarter, due to the issues discovered by the EPA dive team in
December 2015 as part of a sampling effort. The expectation that extensive maintenance to the
cap would be limited to its first two years is also found in the cost estimates provided by Anchor
QEA in its draft of the Feasibility Study, as resubmitted in April 2014. The cost for “Armored
Cap Maintenance” was assumed only as “$100,000 cap maintenance in Year 1 and 2.” (Draft
Final Interim Feasibility Study, March 2014, Appendix C: Remedial Alternative Cost
Development, Table 1). The total estimated costs for cap maintenance as a net present value for
Alternative 2N (the TCRA cap) and 3N (an enhanced cap) were both estimated as a net present
value as only $181,000. The significant repairs in December 2015 and early 2016, the repair of
the area with scour in November 2016, and the current efforts to repair the cap in 2017
demonstrate that the maintenance of the cap has not been routine and expected, but instead
indicates an ongoing problem.

Further, the impacts of a strong hurricane with its storm surge and wind driven waves has not yet
occurred at the Site; however, one or more strong hurricanes are likely over the long term that
the dioxin, a persistent waste, would remain toxic. Finally, modeling conducted by the U.S.
Army Corps of engineers has determined that a Category 2 hurricane in conjunction with
flooding would result in erosion over most of a cap that is significantly upgraded over the current
cap. Stronger Category 3, 4, or 5 hurricanes are possible and may have even greater impacts to
the cap.
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23 COMMUNITY PARTICIPATION

This section of the ROD describes the EPA’s community involvement and participation
activities. EPA has been actively engaged with stakeholders and has encouraged community
participation during EPA’s remedial and removal activities. These community participation
activities during the remedy selection process meet the public participation requirements in
CERCLA 300.430(f)(3) and the NCP.

2.3.1 Community Involvement Plan

The Community Involvement Plan is central to Superfund community involvement. It specifies
the outreach activities that the EPA undertakes to address community concerns and expectations.
The Community Involvement Plan included background information on the community,
community issues and concerns, community involvement activities, communication strategy,
official contact list, and local media contacts. The Community Involvement Plan was last
updated in June 2016.

2.3.2 Community Meetings and Fact Sheets

The EPA and TCEQ have conducted community meetings during the course of the Superfund
process. In addition, factsheets detailing site activities have been published periodically since the
site was listed on the NPL and are available in the Administrative Record.

The Proposed Plan presented the EPA’s rationale for the Preferred Remedy. A public comment
period for the Proposed Plan was held from September 29, 2016, until January 12, 2017. The
public comment period was originally slated to last 60-days until November 28, 2016. However,
in response to requests for an extension, the public comment period was extended an additional
45 days until January 12, 2017. As part of the public comment period, a community meeting was
held at the Highlands Community Center in Highlands, Texas, on October 20, 2016. A public
notice of the community meeting and public comment period was published in the Baytown Sun
newspaper on September 30, 2016, and in the Houston Chronicle newspaper on October 1, 2016.
Additionally, a fact sheet announcing the comment period and meeting was mailed to the
contacts included on the Site’s mailing list.

At the community meeting, representatives from the EPA provided a presentation on the
Proposed Plan and received questions about EPA’s Preferred Alternative. Representatives from
the TCEQ were also present at the meeting. Oral and written comments were accepted at the
meeting and a court reporter transcribed the discussions held during the meeting. This transcript
is included in the Administrative Record file for the site. The EPA’s responses to the comments
received during the public comment period are included in “Part 3: Responsiveness Summary.”

EPA, in cooperation with elected officials and state, county, and local agencies, has been
providing community outreach and public participation for the site since it was added to the
National Priorities List in 2008. EPA’s community involvement began with a community
meeting in 2010 to provide the public with information regarding the site and share information
on the Superfund process, the next steps, and how the community could get involved in the
process.
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In early outreach efforts, some community members voiced concern that they were not receiving
sufficient information from EPA. As a result, EPA increased its outreach and community
involvement efforts. EPA deemed the site a Community Engagement Initiative Site and in 2010
performed additional outreach planning, such as informational meetings and mail outs to a large
site mailing list. Later that year, EPA initiated a Community Advisory Group for the site known
as the Community Awareness Committee. The 16-member group, which includes representatives
from the community as well as state agencies, local governments, environmental organizations,
and the PRPs, began a series of quarterly meetings at the Harris County Attorney’s Office.

Other outreach and community involvement efforts include coordinated outreach with the Texas
Department of State Health Services to survey nearby communities (door to door) to better
understand their health concerns and to provide site information and an Environmental Justice
survey. In 2012, EPA provided a Technical Assistance Grant to the Galveston Bay Foundation to
hire a technical advisor to provide assistance. In addition, a number of local internet websites are
being utilized to keep area citizens updated on site events.

EPA will continue to provide community meetings, open houses, elected officials briefings,
media interviews, public notices, and fact sheets to inform the public and keep residents updated
on all site developments that affect cleanup actions.

2.3.3 Information Repositories

The Administrative Record file is available for review at:

Highlands Public Library
Stratford Branch Library
509 Stratford Street
Highlands, Texas 77562
(281) 426-3521

U.S. Environmental Protection Agency, Region 6
7% Floor Reception Area

1445 Ross Avenue, Suite 12D13

Dallas, Texas 75202-2733

Texas Commission on Environmental Quality
Building E, Records Management

12100 Park 35 Circle

Austin, Texas 78753

(800) 633-9363

2.4 SCOPE AND ROLE OF RESPONSE ACTION
The NCP, 40 CFR Section 300.5, defines an operable unit as a discrete action that comprises an

incremental step toward comprehensively addressing a site’s contamination problems. The
cleanup of a site may be divided into one or more operable units, depending on the complexity of
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the problems associated with the site. The EPA has chosen to address the site as a whole without
division into operable units. The selected remedy addresses the contaminated environmental
media at the Site with the primary objectives of preventing human exposure to contaminants, and
preventing or minimizing further migration of contaminants. The remedial action objectives
(RAOs) are described in more detail in Section 2.8.

2.5 SUMMARY OF SITE CHARACTERISTICS

This section presents a brief, comprehensive overview of the site. This section has been divided
into three subsections that include physical characteristics, conceptual site model, and the nature
and extent of contamination.

2.5.1 Physical Characteristics

This subsection provides a summary of site surface features, climate, surface water hydrology,
geology, ecology, and habitats. Detailed information on these topics can be found in the
Administrative Record, including the Remedial Investigation Report, San Jacinto River Waste
Pits Superfund Site (Integral and Anchor 2013a).

Surface Features

The site is located in the estuarine portion of the lower San Jacinto River where the river begins
to transition from a fluvial system to a deltaic plain. The northern impoundments cover an area
approximately 15.7 acres in size including the berms. Pre-TCRA ground surface elevations
ranged from 0 feet above mean sea level (MSL) at the shoreline, to nearly 10 feet above MSL.
South of I-10, ground surface elevations range from 0 feet above MSL at the shoreline to nearly
13 feet above MSL. Both areas are generally flat with very little noticeable topographic relief.
Relief south of I-10 is the likely result of building foundations and leftover cut material from
grading.

Climate

The climate along the Gulf Coast of Texas and the area surrounding Houston is humid
subtropical. The average annual precipitation is 54 inches. The warmest month is July, with an
average temperature of 85 degrees Fahrenheit (°F), and the coldest month is January, with an
average temperature of 54°F. During the spring season, large thunderstorms are common and are
capable of producing tornados. The transition to the summer months is characterized by mild
temperatures, but relative humidity of up to 90 percent results in a higher heat index.

The monthly average precipitation varies from approximately 2.5 inches in February to over 7
inches in June. It is not uncommon to have precipitation events that exceed 2 inches per day, and
rain events bringing 10 inches of precipitation or higher in a day occur on a decadal scale. These
types of precipitation events produce wide variations in the volume of discharge into and out of
the San Jacinto River and may significantly affect variations in flow velocities, sediment
transport, and suspended sediment loads.

The Texas Gulf coast was recently struck by Hurricane Harvey, which made landfall near
Rockport, Texas about 170 miles southwest of the site. While Hurricane Harvey did not make
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landfall in the Houston area, the hurricane pushed moisture inland, which stalled over Houston
causing historic rainfall, runoff, and flooding. The highest rainfall amount totaled 48.20 inches at
a rain gauge on Clear Creek and [-45 near Houston Texas. It was the highest rainfall amount in a
single storm for any place in the continental United States (NOAA, 2017).

Surface Water Hydrology

The frequency of hurricanes along any 50-mile segment of the Texas coast is about 1 every 6
years; the annual average occurrence of a tropical storm or hurricane is about 1 per year (Roth,
1997). Between 1851 and 2004, 25 hurricanes have made landfall along the north Texas Gulf
Coast, seven of which were major (Category 3 to 5) storms. Tropical Storm Allison, which hit
the Texas Gulf Coast in June 2001, resulted in 5-day and 24-hour rainfall totals of 20 and 13
inches, respectively, in the Houston area, resulting in significant flooding. More recently,
Hurricane Rita made landfall in September 2005 as a Category 3 storm with winds at 115 miles
per hour. The storm surge caused extensive damage along the Louisiana and extreme
southeastern Texas coasts. In September 2008, the eye of Hurricane Ike made landfall at the east
end of Galveston Island. Ike made its landfall as a strong Category 2 hurricane, with Category 5
equivalent storm surge, and hurricane-force winds that extended 120 miles from the storm’s
center. Climate models (Knutson and others, 2010) predict an increase in the intensity of tropical
cyclones and hurricanes in the Gulf, meaning greater risk of flooding and storm surges over the
long time frame that the dioxin waste at the Site would remain hazardous.

The San Jacinto River Waste Pits Site is located in a Federal Emergency Management Agency
(FEMA) designated “VE” Floodway Zone, meaning that it is prone to inundation by the 1
percent annual chance flood event with additional hazards due to storm induced waves (Brody
and others, 2014). As noted in “A Flood Risk Assessment of the San Jacinto River Waste Pit
Superfund Site” (Brody and others, 2014):

“National Oceanic and Atmospheric Administration (NOAA) surge models for a category
3 storm striking Galveston Bay during high tide show surge levels at the waste pit site
reaching 23 feet. A category 5 storm hitting the Bay during similar conditions would
produce a storm tide of up to 33 feet. Keim, Muller & Stone, (2007) also derived an
average return period of 3 years for tropical storms, 8 years for all Hurricanes, and 26
years for hurricanes category 3-5 for Galveston, Texas. Researchers at NOAAs National
Hurricane Center corroborate this estimate, predicting the return period for a major
hurricane (category 3) striking Galveston Bay at 25 years”.

The river in the vicinity of the northern impoundments is affected by diurnal tides, with a typical
tidal range of about 2 feet. Tidal range varies over a 14-day cycle, with neap and spring tide
conditions corresponding to minimum and maximum tidal ranges, respectively. A tidal river is
an inherently more dynamic environment than would be a more stable inland location not subject
to currents, changes in stage, and the more focused effects due to flooding, storm surges, and
hurricanes to which the current location is subject.

Salinity in the vicinity of the site ranges between 10 and 20 parts per trillion during low to
moderate flow conditions in the river. During floods, salinity values will approach freshwater
conditions.
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Flow rates in the San Jacinto River at the site are partially controlled by the Lake Houston dam,
which is located about 16 river miles upstream of the northern impoundments. The average flow
in the river is 2,200 cubic feet per second (cfs). Floods in the river occur primarily during
tropical storms (e.g., hurricanes) or intense thunder-storms. Extreme flood events have flow rates
0f 200,000 cfs or greater. Floods can cause water surface elevations to increase by 10 to 20 feet
or more (relative to average flow conditions).

The San Jacinto River has experienced actual short-term alterations in the past. The most
substantial and dramatic changes to river or estuarine environments occur as a result of extreme
events, the effects of which are more difficult to predict. For example, in October 1994, heavy
rainfall occurred in southeast Texas resulting in the San Jacinto River Basin receiving 15 to 20
inches of rain during a week-long period. One of the largest measurements of stream flow ever
obtained in Texas, 356,000 cubic feet per second (cfs), was made on the San Jacinto River near
Sheldon on October 19, 1994, at a stage of 27 feet. During the measurement, velocities of water
that exceeded 15 feet per second (about 10 miles per hour) were observed. The 100-year flood,
which is defined as the peak stream flow having a one percent chance of being equaled or
exceeded in any given year, was exceeded at 18 of 43 stations monitoring the area. For those
stations where the 100-year-flood was exceeded, the flood was from 1.1 to 2.9 times the 100
year-flood. The flood waters scoured the riverbed and banks, destabilized roads and bridges, and
inundated area homes.” (NTSB, 1996). The railroad and highway roadbeds and bridges sustained
major damage during the 1994 flood (USGS, 1995).

The 1994 flooding caused major soil erosion and created water channels outside of the San
Jacinto River bed. This flooding caused eight pipelines to rupture and 29 others were
undermined at river crossings and in new channels created in the flood plain outside of the San
Jacinto River boundaries. The largest new channel was cut through the Banana Bend oxbow just
west of the Rio Villa Park subdivision, about 2'% miles northwest of the Site. This new channel
was approximately 510-feet wide and 15-feet deep. A second major channel cut through Banana
Bend just north of the channel through the oxbow. Both of these new channels were cut through
areas where sand mining had been done before, as is the case in the vicinity of the Site. Sonar
tests in a 130-foot section south of the I-10 Bridge located adjacent to the Site found about 10 to
12-feet of erosion from the bottom of the river bed. Two other recorded floods in the San Jacinto
River actually exceeded the 1994 flood, including during 1929 (32.90-feet) and during 1940
(31.50-feet).

More recently, river bed scour, approximately 8-feet deep, was identified in 2016 adjacent to the
temporary cap. Additional river bed scour occurred in 2017 during the flooding associated with
Hurricane Harvey, immediately adjacent to the east side of the cap, although the magnitude of
this scour is unknown at this time. These scour events point to the potential for change in the San
Jacinto River bed and the dynamic nature of the river.

The San Jacinto Superfund Site was effected by the historic flooding caused by Hurricane
Harvey, but the area didn't receive high winds or storm surge typical of a hurricane. If a
hurricane hit directly in this area in the future, one would expect to have waves driven by high
winds, flooding, and storm surge adding additional energy to the river system, which could cause
additional erosion to the stream bed and flood plain in the area.
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The USGS performed a review of the geomorphic characteristics of the San Jacinto River based
on review of historic documents in response to comments submitted during the public comment
period. This review noted that geomorphic evaluations based on the behavior of upland river
systems may not accurately simulate scenarios in a river downstream of a reservoir and in
immediate contact with a tidal estuary, as is the case in the vicinity of the site. Also, the review
stated that what cannot be accurately predicted are the conditions that the impoundments and
channels at the Site will be subjected to, given the need to secure the impoundments for the long
term that the dioxin would remain hazardous. A variety of models could be used to test potential
effects to specific areas of the stream channel or impoundments with the application of specific
stress conditions. However, the complex way in which the effects of these individual stresses
interact and propagate through the river system in the area of the impoundments cannot be
reliably simulated with existing models. Several models suggested as candidates by commenters
on the Proposed Plan (HEC RAS 5.0 with BSTEM and the morphodynamic meander models of
Langendoen and others (2015 and 2016)) were designed to model upland river systems.
Specifically, classification schemes such as those by Lagasse and others (2004), which can be
used to establish channel stability, were designed to classify upland river systems. The San
Jacinto River in this reach is downstream of a dam and is part of a coastal-plain estuary. As such,
there are additional forces acting on the river as mentioned before, such as downriver releases
from the dam and upriver/onshore forces such as hurricanes and storm surges, which can affect
the morphology of the area in ways not accounted for in an upland river classification scheme.

The USGS concluded that the need to simulate scenarios in a river downstream of a reservoir and
in immediate contact with a tidal estuary introduces factors into the analysis not accounted for in
these models. The USGS also stated that accurately evaluating the uncertainty of model
predictions would be problematic given uncertainties in long-term future conditions for the San
Jacinto River.

Hayter and others (2016) refer to “the dynamic nature of the flow regime in the San Jacinto
River estuary” in their assessment of the hydrology and hydrodynamics of the river, referencing
the location of the Waste Pits within the FEMA designated 100-year floodplain, susceptibility to
flooding from storm surges, and vulnerability of the Site due to sea level rise. While it is possible
to evaluate a river as dynamic in terms of its tendency towards lateral channel migration and
channel avulsion, a “dynamic system” also could be considered a system subject to a wide range
of flooding and storm surges, and this type of activity will continue irrespective of the additional
impacts of subsidence or dredging that might occur in the area. Warner and Tissot (2012)
conservatively estimate a sea level rise at Galveston Bay of 2.1 feet over the 21st Century, and
continuously increasing risks of flooding from storm surges as the century progresses. By this
definition, the river should be considered dynamic, especially in comparison to low energy river
environments, protected harbors and low flow streams, with the river likely becoming
increasingly more dynamic over time.

The San Jacinto River has been prone to severe flooding with major floods occurring prior to the
1994 flood in 1907, 1929, 1932, 1935, 1940, 1941, 1942, 1943, 1945, 1946, 1949, 1950, 1959,
1960, 1961, 1972, and 1978 (NTSB, 1996). The actual history of the San Jacinto River and the
uncertain impacts of future storms are sufficient to raise concerns about the stability of structures
constructed in the river over the long time frame that the dioxin waste would remain hazardous.
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Regional Geology and Hydrogeology

Sediments of the Texas Gulf Coast are generally Cenozoic fluvial-deltaic to shallow-marine
deposits of a coastal plain environment (U.S. Geological Society [USGS] 2002). Sea-level
transgression-regression cycles and natural basin subsidence have produced beds of clay, silt,
sand, and gravel that gently dip southeast towards the Gulf of Mexico. This complex depositional
process created both a continental assemblage of sediments that now make up the aquifers within
the area and a marine sequence of sediments that contains clay layers and confining units. This
process resulted in a regional aquifer system with a high degree of heterogeneity in both lateral
and vertical extent (USGS 2002) commonly referred to as the Gulf Coast Aquifer System (Texas
Natural Resource Conservation Commission 1999).

The Gulf Coast Aquifer System is located along the coast of the Gulf of Mexico and has been
divided into four units: the Chicot, Evangeline, and Jasper aquifers, and the Burkeville confining
unit. The Site is above the Evangeline (deeper) and Chicot (shallower) aquifers. Groundwater
elevation maps for the Evangeline and Chicot aquifers show that regional groundwater flow is
directed approximately southeast towards the Gulf of Mexico (USGS 2002). On a localized net
flow basis, shallow groundwater may discharge to the San Jacinto River, providing a portion of
base flow. Under high tide and river flow conditions, a temporary gradient reversal may cause
the San Jacinto River to temporarily recharge the shallow alluvium adjacent to the river.

The Chicot Aquifer is used as a drinking water source within the greater Houston area, but water
used from this source is pumped from wells screened far below the Beaumont Formation, a
confining clay. Although there are some privately owned upper Chicot Aquifer wells near the
Site, the infiltration of surface waters or shallow groundwater would likely be prevented in most
cases by the thick sequence of the clay and silt deposits of the Beaumont Formation, effectively
isolating the lower portion of the Chicot Aquifer from shallower groundwater and surface water
in the vicinity (USGS 2002).

Local Geology and Hydrogeology

At the site, the surface and underlying local soils include Holocene alluvial deposits and the
Beaumont Formation, which is the youngest and uppermost of the series of coast-parallel
Pleistocene deposits that make up the Gulf Coast Aquifer System The soils of the Beaumont
Formation are dominated by clays and silts that thicken seaward and that were deposited in a
fluvial-deltaic environment (Van Siclen 1991). The Beaumont formation and overlying recent
alluvial soils make up the uppermost units of the Chicot Aquifer (Figure 10) (USGS 2002).

The local water table (i.e., shallow groundwater) is found near land surface in the shallow
alluvium sediments, generally at the approximate elevation of the San Jacinto River water
surface. Groundwater movement in the shallow alluvium in the area is dominated by surface
water and groundwater interactions with the river, which surrounds the former impoundments
north of I-10 and the area to the south. This reach of the San Jacinto River watershed is
characterized by extremely flat groundwater gradients indicating that the area surrounding the
site is an area of minimal recharge to the aquifers. The Beaumont Formation is a confining unit
that isolates shallow groundwater in the Holocene alluvium and in the San Jacinto River
sediments from the underlying formations of the Chicot Aquifer.
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Habitats Overview

The site is located in a low-gradient, tidal estuary near the confluence of the San Jacinto River
and the Houston Ship Channel. Upland, riparian, and aquatic habitats are present.

Upland natural habitat adjacent to the San Jacinto River at and near the site is generally low-
lying, with little topographic variation, and consists primarily of clay and sand that supports
forest communities of loblolly pine-sweetgum, loblolly pine-shortleaf pine, water oak-elm,
pecan-elm, and willow oak-blackgum (Texas State Historical Association 2009). Upland natural
habitat occurs along narrow sections of land on either side of the river, as well as on several
small islands, to the north and south of [-10 and east of the northern impoundments. Most of
these islands are vegetated with a mixture of shrubs and trees, with fringing shallow waters.

Habitats on the northern portion of the site include shallow and deep estuarine waters, and
shoreline areas occupied by estuarine riparian vegetation. The in-water portion of the site is
unvegetated, with a deep (20- to 30-foot) central channel and shallow (3 feet or less) sides
(National Oceanic and Atmospheric Administration 1995; Clark et al. 1999). Except in the
northern impoundments, sediments have a high sand content and are characterized by low
organic matter content (0.5 and 2 percent TOC). By contrast, most surface sediment samples
collected within the northern impoundments ranged between 1 and 5 percent TOC, with the
fraction consisting of sand ranging from 4 to 98 percent, and an average of about 50 percent
sands.

A sandy intertidal zone is present along the shoreline throughout much of the Site. Minimal
habitat is present in the upland sand separation area located adjacent to the northern
impoundments, because demolition and closure of this former industrial area created a denuded
upland with a covering of crushed cement and sand. The sandy shoreline of this area is littered
with riprap, other metal debris, and piles of cement fragments. Prior to implementation of the
TCRA, estuarine riparian vegetation lined the upland area that runs parallel to and north of I-10.
As a result of the TCRA, that area now includes a dirt road. The western cell of the
impoundments north of I-10 had been occupied by estuarine riparian vegetation to the west of
the central berm until the recent implementation of the TCRA, when the vegetation was
removed. The eastern cell, also completely covered as a result of the TCRA, lies within intertidal
and subtidal habitats.

Throughout the broader surrounding area, there are approximately 55 additional acres of
freshwater, estuarine, and marine wetlands (Figure 11). The vegetation associated with the
estuarine intertidal wetland documented on the northern impoundments is no longer present as a
result of the TCRA, but could return over time. Major vegetation associated with fringe wetland
areas included broadleaf cattail, saltmeadow cordgrass, saltmarsh aster, and marsh elder.
Wetland habitats to the south of I-10 along the eastern side of the channel include a narrow
stretch of vegetation along the shoreline and the shoreline habitats of three small islands south of
I-10. The vegetation on the islands mainly consists of shrubs and small trees.
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2.5.2 Conceptual Site Model

A conceptual site model is a written description and a visual representation of the predicted
relationship between a stressor and a potential receptor that describes the potential sources,
release mechanisms, transport pathways, and environmental exposure media of chemicals to
receptors. The conceptual site model provides a framework that facilitates application of the risk
assessment process to the conditions and use of a site. Separate conceptual site models have been
developed for the area north of I-10 and aquatic environment, and the area south of I-10.

North of 1-10 and Aquatic Environment Conceptual Site Model

The conceptual site model for the area north of I-10 and aquatic environment is shown in Figure
12. Figure 13 identifies the potential routes of human exposure in detail and indicates whether
they are considered significant or minor. For this area, hypothetical recreational and subsistence
fishers, recreational visitors, and trespassers were identified as groups that may have contact with
impacted media under baseline conditions.

Fishing activity within the waters surrounding the site has been observed, and fishers in this area
have been reported to collect whatever they catch. However, little information is available about
the type and amount of fishing that occurs. Fishers may potentially be exposed to chemicals of
potential concern (COPCs) via direct contact with sediments and soils, and by ingesting fish or
shellfish that have been exposed to impacted media. They may also potentially be exposed to
COPCs through direct contact with surface water (ingestion and dermal contact) or porewater
(dermal contact), and through inhalation of COPCs as particulates or vapors in air; however,
exposures via these media and routes are considered to be minor (Figure 13).

Although the lands at and near the site are largely privately owned, points of access were
available to the public along and within this area under baseline conditions. Such access allowed
for a variety of recreational activities other than fishing, including picnicking, walking, bird
watching, wading, and boating. Shoreline use and wading at the site has been reported prior to
construction of the temporary cap; recreational visitors could have potentially been exposed via
the same direct contact exposure routes as fishers (i.e., incidental ingestion of and dermal contact
with soils and sediments). However, these individuals are not exposed via ingestion of fish or
shellfish.

Signs of trespassing have been reported in some areas at the site, particularly under the I-10
Bridge. The hypothetical trespasser is the receptor used to represent a very low level of possible
exposure. Therefore, although a hypothetical trespasser could be exposed via the same pathways
as the recreational visitor (i.e., direct contact pathways) and recreational fisher (i.e., ingestion of
fish and shellfish), the concept of the trespasser is that of a person whose exposure would likely
be intermittent and of a shorter term than the exposures being evaluated for either of those
scenarios. Thus, for the area north of I-10, the estimated risks and hazards presented for the
hypothetical fishers and hypothetical recreational visitors are higher than and would overstate
potential risks for hypothetical trespassers. Therefore, the hypothetical trespasser scenario was
not evaluated quantitatively for the area north of I-10 and aquatic environment.
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South of 1-10 Conceptual Site Model

The conceptual site model for the area of investigation on the peninsula south of I-10 is shown in
Figure 14. Figure 15 describes the specific routes of potential exposure in detail. For this area,
trespassers, commercial workers, and construction workers were identified as groups that may
potentially come into contact with impacted media.

With signs of trespassing in areas along the western bank of the river at this site, it is possible
that trespassers might walk around or spend time in the area of investigation on the peninsula
south of I-10. Because such activities might result in direct contact with surface soil, potentially
complete exposure pathways for the trespasser are incidental ingestion and dermal contact with
soil. Because fencing and active management and use of industrial properties south of I-10 make
this area largely inaccessible, however, it is anticipated that the trespasser’s exposure would be
infrequent. Also it is likely that trespassing activities by any given individual would be limited
to a relatively short time frame (i.e., no more than a few years).

Land use on the peninsula south of I-10 is commercial/industrial. Commercial workers, who
perform maintenance or other work-related outdoor activities, might have potential direct contact
with surface and shallow subsurface soil. Potentially complete exposure pathways for the
commercial worker are incidental ingestion and dermal contact with surface and shallow
subsurface soil.

In the future, construction work could occur in the area of investigation on the peninsula south of
I-10. Under this future scenario, construction workers may have direct contact with surface and
subsurface soil. Potentially complete exposure pathways for the construction worker are
incidental ingestion and dermal contact with surface and subsurface soils.

2.5.3 Nature and Extent of Contamination

The RI Report (Integral and Anchor 2013a) contains a detailed discussion of the process
involved to identify COCs and the nature and extent of contamination (RI Report, Section 5.2 for
the area north of I-10 and Section 6.2 for the area south of [-10). Results of the baseline human
health risk assessment (BHHRA) and baseline ecological risk assessment (BERA), indicate
COCs include dioxins and furans, and polychlorinated biphenyls (PCBs) (discussed in Section
2.7 of this ROD). This section discusses the nature and extent of contamination focusing on these
COCs. The information is from the RI report (Integral and Anchor 2013a), unless otherwise
noted.

Between 2010 and 2013, site-specific data were collected for the remedial investigation. The
remedial investigation included the collection of paper mill waste, sediment, tissue (i.e.,
hardhead catfish, Gulf killifish, rangia clam, and blue crabs), soil, and groundwater samples for
analyses including dioxins and furans, PCBs as Aroclors, metals, semivolatile organic
compounds, volatile organic compounds, and pesticides. Physical data collected during the
remedial investigation included: a bathymetric survey, current velocity, material, geotechnical,
riverbed properties, sediment loading, erosion rates of cohesive sediment, and net sedimentation
rates. Solid-phase micro extraction (SPME) porewater samplers were also evaluated as part of
the RI. The RI did not include surface water sampling of the San Jacinto River.
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Three hundred and fifty-seven sediment samples were collected during the RI to evaluate the
nature and extent of contamination, exposure, and determine an appropriate background tissue
location. Sediment samples were collected from 0 to 6 inches, 6 to 12 inches, or in 1-foot
intervals at depths ranging from 3 to 10 feet. Sediment samples were analyzed for a combination
of the following analyses: dioxins and furans, PCBs, metals, SVOCs, volatile organic
compounds (VOC), grain size, and total organic carbon (TOC).

One hundred eighty-three tissue samples were collected during the RI to provide sufficient data
to complete the baseline human health and ecological risk assessments and to evaluate biota-
sediment relationships. Skin off fillets were collected from 50 hardhead catfish. The remainders
of 18 hardhead catfish fillets from the fillet samples were also collected for analysis. Eighteen
whole-body Gulf killifish were collected. The edible tissue from 35 common rangia clams was
collected. The edible tissue from 50 blue crabs was collected. The remainders of crab after edible
tissue was removed was analyzed for 12 blue crab samples. These tissue and remainder samples
were analyzed for dioxins and furans and a subset were analyzed for PCBs, metals, and SVOCs.

Three hundred ninety-two soil samples were collected during the RI to evaluate the nature and
extent of contamination, exposure, fate and transport, and document right-of-way conditions.
Soil samples were analyzed for a combination of the following analyses: dioxins and furans,
PCBs, metals, SVOCs, VOCs, grain size, and TOC. An even smaller subset of samples was
analyzed for pesticides, PCBs as Aroclors, and asbestos.

A total of twenty-one monitoring wells were installed during the RI. Initially, three well pairs
were located on the berms of the northern impoundments and one well within the wastes of the
western cell of the northern impoundment. These wells were plugged and abandoned prior to
construction of the temporary cap. More recently, four monitoring wells were installed in the
northern impoundment on the berms and these wells still remain. Ten monitoring wells in the
area of investigation south of I-10 were installed and still remain. Groundwater samples were
collected from the monitoring wells and analyzed for dioxins and furans, PCBs, metals, SVOCs,
VOC:s in some cases, and total suspended solids to evaluate the nature and extent of
contamination and the fate and transport of contaminants.

Physical data collected during the RI included: a bathymetric survey, current velocity (included
surface water elevation and salinity), material, geotechnical, and riverbed properties, sediment
load, erosion rates of cohesive sediment, and net sedimentation rates (through profiling vertical
distribution of radioisotopes) (Integral and Anchor 2013a).

In addition to requirements of the Operations, Monitoring, and Maintenance Plan (Anchor
2011), discussed in Section 2.2.5, a porewater assessment was performed to evaluate the
effectiveness of the TCRA armored cap. Porewater SPME samplers were deployed at 14
locations within the northern waste pits cap, and retrieved. The sampling objective was to
collect data on dioxins and furans in porewater in order to determine if vertical gradients in
concentrations of dioxins and furans in cap porewater exist and to determine if porewater
concentrations in the cap differ from concentrations in surface water above the cap.

The results of the RI are documented in other sections of this ROD, where relevant.
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Surface Water

The following discussion describes the spatial extent of dioxin and furan concentrations in
surface water upstream and downstream the Site, including samples taken directly above the
eastern cell of the waste pits north of I-10.

Prior to the TCRA, the Texas Commission on Environmental Quality (TCEQ) Total Daily
Maximum Loads (TMDL) Program collected surface water samples throughout the San Jacinto
River. Samples were collected between 2002 and 2009. Upstream and downstream samples in
the vicinity of the Site were generally well above the Texas Surface Water Quality Standard
(TSWQS) for dioxins/furans of 0.0797 pg/L TEQ. [30 Texas Administrative Code
§307.6(d)(a)(A) and (B) and §307.10]. This TSWQS was developed for the protection of human
health from the consumption of fish and other aquatic life potentially exposed to surface waters
contaminated with dioxins/furans.

TMDL results for dioxins TEQ over the eastern cell were higher than samples collected upstream
of the site. The highest average concentration was observed directly above the eastern cell (8.61
pg/L TEQ in 2009). Tables 1 and 2 summarize the results from previous TMDL samples as well
as the 2016 sampling. Average concentrations downstream of the Site ranged between 3.51 pg/L
TEQ in 2003 and 0.418 pg/L TEQ in 2002, generally trending downward with distance (Integral,
2016).

In July, 2016, surface water samples were collected at seven locations (Figure 16) once per week
during each of three consecutive weeks. Sampling stations were at five locations

previously sampled by the TCEQ’s TMDL program from 2002 to 2004, and two new stations.
The same methods used by the TMDL program were used in 2016 to enable direct comparisons
of current and past conditions. The study was designed to allow this comparison, and to provide
information on trends across a large area, including the presence of dioxins and furans in surface
waters upstream and downstream of USEPA’s preliminary Site perimeter.

Results of the 2016 surface water quality study showed that average TEQ in the vicinity of the
site remained above the TSWQS (Table 3). The highest average concentration of 0.681 pg/L
TEQ remained directly above the eastern cell, and the lowest average downstream concentration
was 0.319 pg/L TEQ (Integral, 2016). Although the greatest change (>90% decrease) in TEQ
between past and current conditions occurred at the station located directly above the eastern cell
of the waste impoundments north of I-10 (Integral, 2016), the average concentration of TCDD
(0.386 pg/L) above the waste impoundments remained 3.5 times on average higher than the
upstream concentration (0.118 pg/L). The average concentration of TCDF (1.169 pg/L) directly
above the eastern cell of the waste pits remained 3.9 times average higher than upstream levels.
TCDD and TCDF are forms of dioxin and furan specifically associated with the site waste. The
second greatest change (85% decrease) was at the station just downstream of the northern
impoundments, under the I-10 bridge.
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North of 1-10 Soil Dioxin

The following discussion describes the spatial extent of dioxin and furan concentrations in soils
north of I-10, including the samples collected underneath I-10 in the Texas Department of
Transportation (TxDOT) Right-of-Way.

The highest averages of dioxin and furan concentrations in surface soils north of I-10 occur in
Soil Investigation Area 3 (Figure 17 and Table 4), which encompasses the northern
impoundments. In Soil Investigation Area 3, the maximum TEQ concentration in surface soils
(11,200 ng/kg) occurs in the southern portion of the western cell of the impoundments. Within
Soil Investigation Area 3, the congener with the highest average concentration was 2,3,7,8-
tetrachlorodibenzofuran (TCDF), at 6,680 ng/kg (Table 4). Average and maximum TEQ
concentrations in surface soils in Soil Investigation Areas 1 (upland sand separation area) and 2
(TXDOT ROW beneath the I-10 bridge) are much lower than those within the Soil Investigation
Area 3 (the northern impoundments).

In subsurface soils north of I-10, the highest average concentration of dioxins and furans also
occurs in Soil Investigation Area 3 (Table 5). In Soil Investigation Area 3, the highest TEQ value
in subsurface soils (16,200 ng/kg) occurs in the southern portion of the western cell (Figure 17).
Consistent with surface soils within Soil Investigation Area 3, the highest average concentration
for an individual congener was for 2,3,7,8-TCDF at 17,000 ng/kg (Table 5).

As with the surface soils, subsurface soil TEQ concentrations in Soil Investigation Areas 1 and 2
are lower than those within Area 3, the northern impoundments. The maximum TEQ
concentration in subsurface soils of Soil Investigation Area 1 was 195 ng/kg and occurs in the
12- to 24-inch interval, in the northeastern corner of the upland sand separation area. The
maximum TEQ concentration in subsurface soils of Soil Investigation Area 2 was 1.2 ng/kg

North of 1-10 Soil PCBs

Outside of the northern impoundment perimeter and within soils north of I-10, Aroclors were
detected in five samples from Soil Investigation Area 2, and were estimated (J-qualified) in four
of those. Aroclor 1254 was detected in soil from Station TxDOTO002 at 130 pg/kg. Aroclors
were not detected in surface and shallow subsurface soils of the upland sand separation area.

Because Aroclors were generally not detected in soils of Soil Investigation Area 1 and were
rarely detected in Area 2 soils, only the dioxin-like PCB congener data (as TEQp M) are used in
figures, tables, and text supporting descriptions of the nature and extent of PCBs in soils. The
data for dioxin-like PCB congeners provide a description over the widest possible geographical
area. Aroclors 1242, 1248, 1254, and 1260 have at least one dioxin-like PCB present at greater
than 0.5 percent (Frame et al. 1996); the dioxin-like congeners are therefore a reasonable
surrogate for the presence of these Aroclors.

Two of the TxDOT stations in Soil Investigation Area 2 fall within the original perimeter of the
impoundments north of I-10. The sample from one of these (TxDOTO005) has the highest TEQpm
of all 14 soil samples (2.83 ng/kg; Figure 18), The second highest TEQp,m concentration (2.23
ng/kg) was found at the location in Soil Investigation Area 2 furthest west of the northern
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impoundments, Station TxDOTO007. There is no evident spatial pattern in the data for TEQpm in
soils that would suggest that the impoundments north of I-10 are an important source of dioxin-
like PCBs in soils. The result for Station TxDOTO007 suggests that the distribution of these
dioxin-like PCBs in soils north of I-10 and in the TxDOT ROW is random, and likely reflects
background conditions. There are no site-specific background data for PCB congeners.

North of 1-10 Groundwater Dioxin

In five of the seven initial monitoring wells installed north of I-10 (Figure 19), no dioxin and
furan congeners were detected. These five wells include two of the shallow wells in GWBU-A
(the alluvial groundwater) and all three deep wells in GWBU-B (the unit below the Beaumont
clay). One dioxin and one furan congener were detected in a well screened in GWBU-A
(SIMWSO02) at estimated concentrations of 3.6 picograms per liter (pg/L) (octachlorinated
dibenzo-p-dioxin [OCDD]) and 1.89 pg/L (2,3,7,8-TCDF).

In the shallow perched groundwater sample within the waste in the northern impoundments,
SIMWSO04, all but 4 of the 17 dioxin and furan congeners were detected or estimated at
concentrations ranging from 14 pg/L to 9,100 pg/L (Table 6). This well was screened within the
upper 2.5 feet of waste material in the impoundment. 2,3,7,8-TCDD was detected at a
concentration of 2,700 pg/L. This is the only detection (estimated or otherwise) of 2,3,7,8-TCDD
in any well north of I-10.

North of 1-10 Groundwater PCBs

PCBs were analyzed as Aroclors only in the groundwater samples from locations within the
perimeter of the impoundments north of I-10. Aroclors were not detected in any groundwater
samples (Table 6). Matrix interferences in sample SIMWS04 likely resulted in elevated
detection limits for Aroclors (Table 6).

Sediment and Waste Material Dioxin/Furan

The spatial distribution of dioxin/furan in surface and subsurface waste material in the
impoundments and sediments is shown in Figures 20 and 21. Summary statistics for results of
dioxin/furan as well as the individual dioxin and furan congeners on a dry-weight basis for
surface and subsurface sediments are provided in Tables 7 and 8.

In the baseline dataset, the spatial extent of dioxins and furans in sediment is well-defined.
Dioxin and furan concentrations in sediments, expressed as TEQ results, are higher within the
perimeter of the impoundments north of [-10 than elsewhere at the site. Within the perimeter of
the impoundments north of I-10, dioxin/furan results in sediments are highest in the western cell.
Dioxin/furan results in sediment outside of the northern impoundments are typically 3 to 4 orders
of magnitude lower than those within the impoundments, even in areas directly adjacent to the
impoundment perimeter.

The highest dioxin/furan result (43,000 ng/kg TEQ) occurs in surface waste material in the
northwest portion of the impoundments, and the second highest (31,600 ng/kg TEQ) occurs in
the uppermost 2-foot interval of the core the boring located in the north-central portion of the
northern impoundments (Figure 20); cores surrounding it to the north, east, and southeast show
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much lower concentrations at all intervals, even within the impoundment perimeter. Cores within
the western cell tend to show higher dioxin/furan results throughout the upper core increments.
Dioxin/furan results generally decrease from their maximum with depth within a given core
indicating that the peak concentrations have been located in the vertical dimension.

The highest dioxin levels outside of the waste pits are in the sand separation area, which is
located in the San Jacinto River approximately 1000 feet northwest from the waste pits. The sand
separation area (Figure 2) is where sand was separated from the rest of the dredged material
during sand mining. Dioxin/furan results in surface sediment samples from two locations
adjacent to the upland sand separation area are above 100 ng/kg, at estimated concentrations of
121 ng/kg (Station SINE041) and 153 ng/kg (Station SINE032). All other dioxin/furan results in
surface sediment outside of the impoundment perimeter are generally much lower. While some
of the surface sediment dioxin levels outside of the waste pits are above the cleanup level of 30
ng/kg TEQ dioxin, the average for the area within EPA’s Preliminary Site Perimeter is 12.5
ng/kg.

In the vicinity of the upland sand separation area (Station SINE032), two deep subsurface
intervals (4 to 5 feet and 7 to 8 feet below mudline) have TEQ levels of 349 and 339 ng/kg,
respectively, the highest dioxin/furan level measured outside the northern impoundment
perimeter. However, because these results are only contained in two samples, the EPA does not
believe these results are representative of the area, and additional sediment sampling will be
conducted there during the Remedial Design.

In the vicinity of the Southern Impoundment, surface sediment samples around the southern end
(generally downstream) contain dioxin/furan at 74.6 ng/kg, 52.6 ng/kg, 50.9 ng/kg, and 49.3
ng/kg (Figure 20). The highest subsurface sediment sample in this area was 133 ng/kg
dioxin/furan TEQ adjacent to the southwest part of the Southern Impoundment. These results
indicate a waste material release from the Southern Impoundment because the sediment results
north of these sample locations, but south of the northern waste pits, are much lower and
indicative of background values

Sediment and Waste Material PCBs

The distribution of PCB TEQp M concentrations in surface and subsurface sediments and waste
material is shown in Figures 22 and 23, respectively. Summary statistics for PCBs in surface
sediments and waste materials are listed in Table 9, and for subsurface sediments and waste
materials in Table 10. PCB congener detection frequency ranges from 0 for PCB congener169 in
subsurface samples to 87 percent for PCB congener 105 in surface samples. In surface samples,
PCB congeners 105, 118, and 156/157 have a greater than 80 percent detection frequency, while
PCB congeners 81, 126, and 169 were detected in less than 20 percent of the samples.

PCB TEQpr M concentrations are highest in samples collected from within the perimeter of the
impoundments north of I-10, with the maximum value of 38.1 ng/kg from the 4- to 6-foot depth
interval in core SJGB012 (Figure 23). The PCB TEQpm concentrations in most surface and
subsurface samples within the northern impoundment exceed 1 ng/kg, while all but two values
outside of the northern impoundment are below 1 ng/kg. The exceptions are one surface and one
subsurface sample location along the northwest portion of the peninsula south of I-10. These are
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in the surface interval at Station SJISD004 (6.85 ng/kg), and in the 12- to 24-inch depth interval
of SJISD002 (1.58 ng/kg).

Concentrations of PCBs were either significantly correlated with concentrations of dioxins or
were non-detect.

Tissue Dioxin/Furan

Tissue samples were collected from three site fish collection areas (FCAs) presented on Figure
24:

e FCA 1 - Downstream of I-10 (identified as SJFCA1 on Figure 24)

e FCA 2 — In the area surrounding the impoundments north of I-10 and the upland sand
separation area (identified as SJFCA2 on Figure 24)

e FCA 3 — Upstream of the northern impoundments and upland separation area (identified
as SJFCA3 on Figure 24).

Dioxins and furans were generally detected in tissue samples collected at the site and from
background locations. In some samples, many congeners were never detected. Data for blue
crab, hardhead catfish, clams, and Gulf killifish are summarized in this section.

Mean dioxin/furan results in edible blue crab tissue range from 0.146 ng/kg at FCA 3 to

0.739 ng/kg in FCA 1 (Table 11). Means for edible crab tissue in FCA 2 and FCA 3 at 0.23 and
0.146 ng/kg, respectively, are closer to the background mean (0.157 ng/kg) than to the mean in
FCA 1. In all FCAs, 2,3,7,8-TCDF has the highest mean and the highest individual
concentrations among the dioxin and furan congeners in crab tissue.

Mean TEQ results in hardhead catfish fillet range from 2.94 in FCA 1 to 3.87 ng/kg in FCA 2
with the highest mean and the highest maximum in FCA 2 (Table 12). The overall range of TEQ
concentrations in catfish fillet from FCAs 1 through 3 is 0.801 ng/kg in FCA 1 to 5.85 ng/kg in
FCA 2, with the three maximum values for the three FCAs being fairly similar.

Edible clam (common rangia) tissues had the highest mean and maximum TEQ results within the
site perimeter, with both the highest mean and the highest maximum in FCA 2. The mean TEQ
in clams in FCA 2 is 7.89 ng/kg, where the maximum TEQ is 27 ng/kg, nearly as high as the
maxima for whole catfish in FCA 1 and FCA 2. In addition, all but three dioxin and furan
congeners were detected at least once in FCA 2; in all other areas (including background), the
same four congeners were detected in clams: 2,3,7,8-TCDD, 1,2,3,4,6,7,8- heptachlorodibenzo-
p-dioxin (HpCDD), 2,3,7,8-TCDF, and OCDD (Table 13). Other congeners were never detected
in clams from FCA 1 and FCA 3 nor in clams from upstream.

Dioxins and furans were never detected in killifish samples from FCA 1, and only two dioxin
congeners (1,2,3,4,6,7,8-HpCDD and OCDD) and one furan congener (2,3,7,8-TCDF) were
detected in killifish from FCA 3 (Table 14). A total of seven dioxin and furan congeners (2,3,7,8-
TCDD, 1,2,3,4,6,7,8-HpCDD, OCDD, 2,3,7,8-TCDF, 2,3.,4,7,8-pentachlorodibenzo-furan,
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1,2,3,4,7,8-hexachlorodibenzofuran [HXxCDF], and 1,2,3,6,7,8-HxCDF) were detected in killifish
from FCA 2. The maximum TEQ concentration in killifish (10.1 ng/kg) was in killifish from
FCA 2.

Stepwise statistical analysis supported pooling of data for hardhead catfish fillet and crab tissue
data for FCA 2 and FCA 3 and supported pooling of data for clam tissue data for FCA 1 and
FCA 3.

Tissue PCBs

As described above, tissue samples were collected from three site FCAs (Figure 24). PCBs were
detected in all edible and whole crab samples, including those from background. Like dioxins
and furans, total PCB concentrations (as the sum of all congeners with nondetects set to one-half
the detection limit) are higher in whole crab than in edible crab (Table 11). Among edible crab
samples, background minimum, maximum, and mean total PCB concentrations are 0.55 pg/kg,
2.1 pg/kg, and 1.29 ng/kg, respectively. At the site, mean total PCB concentrations in edible crab
tissue range from 2.0 pg/kg in FCA 1 to 7.4 ng/kg in FCA 2.

Therefore, the mean PCB concentration in edible crab was higher at the Site (7.4 pg/kg at FCA
2) than for background areas (1.29 ug/kg). Similarly, the highest mean TEQp,m occurs in FCA 2,
where the overall maximum TEQp M also occurs. The spatial pattern of PCBs in crab is therefore
different from that of dioxins and furans as TEQ for which the highest concentrations in crab
tissue are in FCA 1.

PCBs were detected in all catfish samples (Table 12). Total PCB concentrations are higher in
whole catfish tissue samples than in catfish fillet, both from at the Site and in Cedar Bayou.
Total PCBs in Cedar Bayou catfish fillet samples range from 25.5 to 88.4 pg/kg, with a mean
total PCB concentration of 46.5 pg/kg. At the Site, the mean total PCB concentrations in catfish
fillet ranges from 97.7 ng/kg in FCA 1 to 107 pg/kg in FCA 3.

Therefore, the mean PCB concentration in catfish fillets was higher at the Site (107 pg/kg at
FCA3) than for background (46.5 png/kg). The smallest range in total PCB concentrations in
catfish fillet occurs in FCA 2, which has the highest minimum among the FCAs. Mean and
median total PCB concentrations in catfish tissue samples from all three FCAs are greater than
those in catfish collected from the Cedar Bayou background sampling area.

In contrast to TEQ in catfish fillet tissue, the highest maximum and mean concentrations for
TEQpr.mare in fish from FCA 3 at 2.79 ng/kg and 1.36 ng/kg, respectively. Patterns are similar
for whole catfish, except the highest maximum is in FCA 3 while the highest mean is in FCA 1.
In whole catfish from all three FCAs, differences in the TEQp,M concentrations at the site relative
to those from Cedar Bayou are much smaller than the differences between these two locations
for TEQ.

PCBs were detected in all edible clam tissue samples, including background (Table 13). At the
site, mean total PCB concentrations ranges from 23.6 pg/kg in FCA 1 to 46.1 pg/kg in FCA 2.
The range is 20.2 pg/kg in FCA 2 to 95.4 pg/kg in FCA 2. Background minimum, maximum,
and mean total PCB concentrations are 9.54 pg/kg, 17.8 pg/kg, and 12.9 ng/kg, respectively.
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Therefore, the mean PCB concentration in edible clam tissue was higher at the Site (46.1 pg/kg
at FCA2) than for background (12.9 pg/kg). Concentrations of PCB TEQp M are generally lower
in clams than those of dioxin/furan TEQ. The mean PCB TEQp,mis higher in FCA 2 (0.502
ng/kg) than its mean in FCA 1 (0.22 ng/kg) or FCA 3 (0.366 ng/kg). The same pattern holds for
maximum values within the three FCAs (Table 13). Clams from FCA 1 have the lowest
maximum (0.271 ng/kg) and the lowest median (0.225 ng/kg) PCB TEQpr M concentrations. In
comparison, the minimum, maximum, and mean upstream background PCB TEQp M
concentrations are 0.118 ng/kg, 0.283 ng/kg, and 0.181 ng/kg, respectively. Concentrations of
PCB TEQr M in clams (and killifish) are not significantly different in FCA 1 than in the upstream
background area.

PCBs were detected in all Gulf killifish tissue samples, including in upstream background
samples (Table 14). At the site, mean total PCB concentrations range from 36.2 pg/kg in FCA 1
to 82.6 ng/kg in FCA 2. The maximum PCB TEQp,m concentration in killifish (2.92 ng/kg) is
also for FCA 2. Background minimum, maximum, and mean total PCB concentrations are 10.2
ng/kg, 14.6 ng/kg, and 12 pg/kg, respectively. Mean total PCB concentrations detected Gulf
killifish tissue samples at the site are significantly greater than in background Gulf killifish
tissue, but TEQp.mis not significantly different in FCA 1 or FCA 3 than in background.

South of 1-10 Soil Dioxin/Furan

Dioxin/furan concentrations in surface soil from Soil Investigation Area 4 (Southern
Impoundment) and adjacent sampled areas range from 1.35 to 36.9 ng/kg (Table 15).
Dioxin/furan concentrations above 30 ng/kg in surface soil occur at both the southern (Stations
SJSB023 and SJSB024) and northern (Stations SISB001 and SJSB014) ends of Soil
Investigation Area 4 (Figure 25). These are the only locations where dioxin/furan in surface soils
exceeds the surface soil reference envelope value for this parameter of 24.3 ng/kg.

A reference envelope value incorporates the use of tolerance limits on the background area data
to define a threshold for comparisons of individual stations or samples. Such comparisons allow
determination of whether the concentration of a chemical in an individual sample is or is not
consistent with the background condition. The statistical representation of the reference envelope
value is a one-sided upper tolerance limit on an upper percentile of the background data, derived
to characterize background conditions. Tolerance intervals are a type of statistical interval that
defines the limits within which a certain proportion of a population falls, given a predetermined
confidence level. The resulting comparison would indicate, for an individual sample with a
concentration greater than the reference envelope value, that there is at least a 95 percent chance
(o= 0.05) that the concentration in the sample is greater than expected for the highest 5 percent
of all background results.

Substantially lower concentrations including the minimum dioxin/furan concentration of 1.35
ng/kg are found at stations in close proximity to those that exceed the surface soil reference
envelope value, indicating that these few slightly elevated dioxin/furan concentrations are
localized. The average surface soil dioxin/furan in Soil Investigation Area 4 and adjacent areas is
most similar to that of Soil Investigation Area 2, beneath I-10, in the TxDOT Right-of-Way
(Table 4). Within Soil Investigation Area 4 (Southern Impoundment), the congener with the
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highest concentration in surface soil is OCDD, at 64,900 ng/kg (Table 15). TCDD concentrations
range up to 24.3 ng/kg.

In subsurface soils from 6 to 24 inches, dioxin/furan results range from 0.134 to 303 ng/kg, with
an average of 16.5 ng/kg (Figure 25). The second highest result in this depth interval (43.1 ng/kg
at Station SISB018) is much lower than the maximum (Figure 25). The average dioxin/furan
result in subsurface soils from 6 to 24 inches deep is slightly greater in the area of investigation
on the peninsula south of I-10 than north of I-10, which includes the upland sand separation area
and the nearby access road north of [-10 (Table 5). As for surface soils, the congener with the
highest results in subsurface soils collected south of I-10 is OCDD at 106,000 ng/kg (Table 16).

Dioxin/furan concentrations in the Southern Impoundment soils significantly increase at a depth
greater than 2 feet. The dioxin/furan results deeper than 2 feet range from 0.092 to 50,100 ng/kg
and average 743 ng/kg (Table 17). The maximum core sample dioxin/furan occurs at a depth of 6
to 8 feet and is at Station SJSBO19 in the southern part of soil investigation area 4 (Figure 25).
Station SJSB023 has the second-highest TEQ concentration (35,500 ng/kg, at depth interval of 4
to 6 feet [Figure 25]); the highest concentration in surface soils is also found at this location. The
majority of the highest core sample dioxin/furan concentrations occur between 6 and 12 feet
deep, and are associated with stations located near the center of the peninsula south of I-10.

South of 1-10 Soil PCB

PCB concentrations were measured in Soil Investigation Area 4 soils as Aroclors in 2011 and
then as congeners in 2012. Total PCB concentrations in surface soil from Soil Investigation Area
4 range from 1.05 to 468 pg/kg, with an average concentration of 98 pg/kg (Table 18). The
highest concentrations in surface soil occur in the southern portion of Soil Investigation Area 4
(Figure 26), with the maximum concentrations found at Stations SISB018 and SISB019; others
in the same area range from 141 to 374 ng/kg. The lowest concentrations, by contrast, occur in
the northern portion of the Soil Investigation Area 4.

Total PCB concentrations in Soil Investigation Area 4 subsurface soil range from 0.97 to 838
ug/kg and average 105 pg/kg (Table 18). The general pattern of total PCB distribution in the
subsurface soil mirrors that of the surface soil (Figure 26). The maximum subsurface
concentrations occur at Stations SJSB018 and SJISB019 in the south-central part of Soil
Investigation Area 4. The lowest concentrations are located in the northern portion of Soil
Investigation Area 4.

Total PCB concentrations in soil deeper than 2 feet range from 0.25 to 6,590 pg/kg, with an
average concentration of 348 ng/kg (Table 18). The maximum concentrations occur at
Station SISB023 at a depth of 4 feet (Figure 26). This result at depth at Station SISB023
corresponds to the second-highest TEQpr,m concentration in soils (of 35,500 ng/kg). The next
highest total PCB concentrations occur at Stations SISB015 (5,960 ug/kg at 12 feet) and
SJSB019 (3,270 pg/kg at 8 feet). At both stations, the elevated total PCB concentration
corresponds to a sample where TEQpr M is also elevated (2,950 ng/kg at Station SISBO15 and
50,100 ng/kg at Station SISB019). The majority of the highest total PCB concentrations are
found deeper than 4 feet, and many occur in soils deeper than 6 feet. Higher total PCB
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concentrations occur evenly distributed across Soil Investigation Area 4 in the deep soils, a
departure from the pattern evident at shallower depths.

South of 1-10 Groundwater

Three or more dioxin and furan congeners were detected within the waste material in all three
monitoring wells south of [-10. For those that were detected, the highest concentrations
consistently occur in SIMWOO01. The dioxin/furan result in SIMWO0O01 of 47.3 pg/L within the
waste material. The average concentration of 2,3,7,8-TCDD in the waste material in all wells is
17.1 pg/L (using the estimated result in SIMWO002 of 8.92 pg/L and the detection limit in
SIMWO003 of 9.9 pg/L). Table 19 presents summary statistics for groundwater samples collected
south of I-10.

2.5.4 Chemical Fate and Transport

Section 5.6 of the RI Report contains a summary of the chemical fate and transport processes
affecting the concentrations of dioxins and furans at the site. The most significant points of this
discussion are summarized in the FS (EPA 2016) and are provided below:

¢ Dioxins and furans break down very slowly and releases from long ago remain in the
environment. Dioxins and furans are therefore classified as persistent organic pollutants.

e Sediment-water interactions — Dioxins and furans are hydrophobic and preferentially bind
to particulate matter. Particulate-associated dioxins and furans within the sediment bed
enter the water column through sediment deposition and erosion processes. Deposition of
sediments with low concentrations of chemicals in some areas may support natural
recovery. However, riverbed erosion/scour has also occurred in some areas as
demonstrated by the 2016 and the 2017 flooding when eroded areas were discovered
adjacent to the eastern part of the temporary cap.

e Partitioning and dissolved phase flux — Because dioxins and furans are hydrophobic, they
will be present primarily in particulate form, and their fate is therefore determined largely
by sediment transport processes. Dioxins and furans within the sediment matrix include
dissolved-phase dioxins and furans in porewater through partitioning processes, which
can result in a transfer of dissolved-phase mass to the water column under certain
conditions.

e Transport in the water column — Dioxins and furans present in the water column in any
phase are transported by surface water currents, which are affected by hydrodynamic
processes within the larger San Jacinto River.

e External sources — Publicly owned treatment plant outfalls, other point-source discharges,
storm water runoff, and atmospheric deposition are all sources of dioxins and furans,
although not generally the TCDDs and TCDFs associated with the site waste. As
documented in the RI Report, groundwater is not a source of dioxins or furans to the San
Jacinto River.
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It should also be noted that data analyses and literature review, including evaluation of region-
specific multivariate datasets, indicates that the majority of dioxin and furan congeners do not
consistently bioaccumulate in fish or invertebrate tissue, although this general statement is not
true for the tetrachlorinated congeners found in high levels in the site waste material. Systematic
predictions of bioaccumulation from concentrations of dioxins and furans in abiotic media (both
sediment and water) are only possible for tetrachlorinated congeners.

2.6 CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES

This section summarizes the current and reasonably anticipated future land and resource use at
the site and surrounding the site. This information forms the basis for the exposure assessment
assumptions and risk characterization conclusions discussed in Section 2.7.

2.6.1 Land Use

Current land use at the site is primarily industrial and commercial use, as presented on Figure 27.
Current land use surrounding the site includes mixed residential and industrial uses to the west,
and undeveloped or residential areas to the east and north. Immediately south of the site is
commercial/industrial land use. Moving farther from the site, the amount of residential land use
increases, along with other land use categories not found in the immediate vicinity, such as
undeveloped land, farms, parks, and lands listed as “other” (e.g., schools and hospitals). The
future land use is not anticipated to be different from the current land use.

2.6.2 Surface Water Use

The San Jacinto River watershed encompasses nearly 4,000 square miles and approximately 310
miles of open streams including primary streams and tributary channels. The San Jacinto River
flows from its headwaters near Huntsville, Texas through Lake Conroe and Lake Houston. The
Port of Houston Authority operates the Houston Ship Channel (HSC), which originates at the
Turning Basin on Buffalo Bayou and follows to the San Jacinto River. The HSC continues
through the San Jacinto River and San Jacinto Bay to Galveston Bay.

South of the dam at Lake Houston, the San Jacinto River, including the area surrounding the site,
is tidally influenced. The area south of the site is dominated by the HSC and the industrial sites
that are served by the barges and ocean-going vessels that use the HSC. From the site north to
Lake Houston there is much less industrialization along the river. The water quality segments
upstream and downstream include the following uses: aquatic life, general, recreation, and
restricted fish consumption.

Lynchburg Reservoir, located on the east bank of the San Jacinto River just south of the I-10
Bridge, uses water pumped in from the Trinity River. It is owned by the City of Houston, and
construction was completed in 1976. At normal levels the lake has a surface area of 200 acres.
The lake dam is earthen construction, with a height of 35 feet and a length of 15,315 feet. The
lake capacity is 5,188 acre-feet; however, normal storage is 4,700 acre-feet. The lake drains an
area of 0.32 square miles. Lost Lake (located south of I-10 between the primary channel of the
San Jacinto River and the Old Channel to the west) is not a surface water reservoir; rather, it is a
confined disposal facility for sediments from the HSC maintenance dredging program. It is
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managed by the Port of Houston Authority and U.S. Army Corps of Engineers Galveston
District.

Harvesting Shellfish and Fish

Commercial and recreational fishing activity occurs throughout Galveston Bay. The San Jacinto
River along with nearby Upper Galveston Bay, Tabbs Bay, and the San Jacinto State Park have
“many points of public access and support both recreational and subsistence fishing activities”
(Texas Department of State Health Services [TDSHS] 2005). Near the site, fishing is known to
occur, however the amount and frequency of fishing has not been determined (Integral and
Anchor 2013a). No known subsistence fishing communities have been documented by the Texas
Department of State and Health Services in the area.

Consumption of mollusks and shellfish (clams, mussels, and oysters) taken from public fresh
waters is prohibited by TDSHS. Within public salt waters, these shellfish may be taken only
from waters approved by TDSHS. TDSHS shellfish harvest maps designate approved or
conditionally approved harvest areas. Waters near the site are not included on these maps
(TPWD 2009).

Other Recreational Use

Although the Site north of I-10 is private land, access points along the San Jacinto River allowed
for a variety of recreational activities including picnicking, swimming, nature walks, bird
watching, wading, fishing, boating, water sports, and other shoreline uses. In the area just to the
south of the I-10 Bridge on the west side of the river, children and adults have been reported to at
times play along the shoreline, wade in the water, and fish (Integral and Anchor 2013a). The
Southern Impoundment area is private industrial land where recreational activities are not likely
allowed.

Potable Surface Water Use

There are no surface water intakes within 15 miles downstream of the northern impoundments or
of the peninsula south of I-10 (TCEQ 2006).

2.7  SUMMARY OF SITE RISKS

The primary hazardous substances present at the Site are dioxins and furans. PCBs also
contribute to the risks associated with the site, but in comparison to the dioxins and furans, they
are not the risk drivers. PCBs at the site are co-located with dioxins and furans and will therefore
be addressed by a remedy addressing the dioxins and furans. Dioxins are the by-products of
various industrial processes (i.e., bleaching paper pulp, and chemical and pesticide manufacture)
and combustion activities (i.e., burning household trash, forest fires, and waste incineration).

After being absorbed, dioxin distributes to organs according to lipid (fat) content and readily
accumulates in body fat. TCDD, or 2,3,7,8-tetrachloro dibenzo-p-dioxin, is a tetrachlorinated
congener of dioxin found in the site waste. The half-life of TCDD in the human body ranges
from 7 to 12 years. The most common health effect in people exposed to large amounts of
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dioxins, in particular TCDD, is chloracne. Chloracne cases have typically been the result of
accidents or significant contamination events. Chloracne is a severe skin disease with acne-like
lesions that occur mainly on the face and upper body. Other skin effects noted in people exposed
to high doses of TCDD include skin rashes, discoloration, and excessive body hair (ATSDR,
1998).

In addition to chloracne, dioxins can cause several health effects, including long-term changes in
glucose metabolism, subtle changes in hormone levels, transient mild liver damage
(hepatotoxicity) and peripheral nerve damage (neuropathy)., Other potential effects include
porphyria cutanea tarda (liver dysfunction and photosensitive skin lesions), Type 2 diabetes,
neurobehavioral development effects in infants, and men in highly exposed populations are less
likely to father boys (ATSDR, 1998).

Noncancer adverse health effects were observed in sensitive susceptible very young members of
the population during their development in utero. Increased thyroid-stimulating hormone levels
in newborns born to mothers who were exposed to TCDD during the Seveso accident was
reported (Baccarelli et al., 2008). Decreased sperm concentration and sperm motility in men who
were exposed to TCDD during childhood during the Seveso accident was also reported and
identified the first 10 years of life as a critical window of susceptibility to TCDD induced sperm
effects in young children (Mocarelli et al., 2008).

TCDD carcinogenicity in animals is well established. However, the specific carcinogenic
mechanism for TCDD has not been fully elucidated. TCDD produces cancer at all sites in
animals. Epidemiological data support that TCDD increases cancer incidence in all sites for
humans. The World Health Organization (WHO, 1997), and the U.S. National Toxicology
Program (NTP, 2001). Dioxin also increases the risk for several individual cancers, including
soft-tissue malignant tumor (sarcoma), lung cancer, cancer of the lymphatic tissue (non-
Hodgkin’s lymphoma), and malignant enlargement of the lymph nodes, spleen, and liver
(Hodgkin’s disease) (ATSDR, 2006).

Polychlorinated biphenyls are mixtures of up to 209 individual chlorinated compounds (known
as congeners). There are no known natural sources of PCBs. PCBs are either oily liquids or
solids that are colorless to light yellow. Many commercial PCB mixtures are known in the U.S.
by the trade name Aroclor. PCBs were used in a variety of industrial equipment (e.g., electrical,
heat transfer, and hydraulic equipment) because they don’t burn easily and are good insulators
and consumer products (e.g., plasticizers in paints, plastics, and rubber products). The
manufacture of PCBs was stopped in the U.S. in 1977 because of evidence they build up in the
environment and can cause harmful health effects (ATSDR, 2014 & EPA, 2007).

The most commonly observed health effects in people exposed to large amounts of PCBs are
skin conditions such as chloracne (as described above) and rashes. Studies in exposed workers
have shown changes in blood and urine that may indicate liver damage. PCB exposures in the
general population are not likely to result in skin and liver effects (EPA, 2007).

The primary targets of PCBs are the endocrine (hormonal) and nervous systems. PCB exposure
during prenatal and early childhood development has been associated with low birth weight,
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neurobehavioral developmental delays, cognitive deficits, changes in production of thyroid
hormones, and altered reproductive system development in males and females. PCB exposure
has also been associated with liver cancer in experimental animals (EPA, 2007).

Most of the studies of health effects of PCBs in the general population examined children of
mothers who were exposed to PCBs. Women who were exposed to relatively high levels of
PCBs in the workplace or ate large amounts of fish contaminated with PCBs had babies that
weighed slightly less than babies from women who did not have these exposures. Babies born to
women who ate PCB-contaminated fish also showed abnormal responses in tests of infant
behavior. Some of these behaviors, such as problems with motor skills and a decrease in short-
term memory, lasted for several years. Other studies suggest that the immune system was
affected in children born to and nursed by mothers exposed to increased levels of PCBs. The
most likely way infants will be exposed to PCBs is from breast milk. In most cases, the benefits
of breast-feeding outweigh any risks from exposure to PCBs in mother’s milk (ATSDR, 2014).

Few studies of workers indicate that PCBs were associated with certain kinds of cancer in
humans. Rats that ate food containing high levels of PCBs for two years developed liver cancer.
PCBs are classified by the U.S. EPA as B2, probable human carcinogens, based on liver tumors
in adult rats
(https://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0294 summary.pdf) (EPA,
1996). The World Health Organization International Agency for Research on Cancer (IARC) in
1998 classified PCBs as Group 2A, probably carcinogenic in humans
(http://monographs.iarc.fr/ENG/Monographs/vol107/mono107.pdf) (WHO, 2016).

Twelve PCB congeners show structural similarity to chlorinated dibenzo-p-dioxins and
dibenzofurans, and are often referred to as “dioxin-like” PCBs. Dioxin-like congeners include
the non-ortho PCBs 77, 81, 126, and 169 and mono-ortho PCBs 105, 114, 118, 123, 156, 157,
167, and 189. These dioxin-like PCBs elicit a spectrum of biochemical and toxicological
responses similar to dibenzo-p-dioxins and dibenzofurans including environmental persistence
and bioaccumulation in the food chain (EPA, 1996). Like dioxins and furans, dioxin-like PCB
congeners have also been assigned toxic equivalency factors (TEFs) ranging from 0.1 (PCB-126)
to 0.00003 relative to TCDD, which is assigned a TEF of 1 (Van den Berg, 2006).
Concentrations of these congeners in various media are multiplied by their respective TEF to
yield toxic equivalent concentrations which are summed to provide a measure of total dioxin-like
activity. Dioxin-like PCBs toxicity can therefore be expressed as a fraction of the toxicity of
TCDD, and it is recommended that their risk also be assessed using the TEQ approach (EPA,
2010a).

A site-specific baseline human health risk assessment (BHHRA) and a baseline ecological risk
assessment (BERA) were conducted to determine potential pathways by which people (human
receptors) or animals (ecological receptors) could be exposed to upland or aquatic contamination
in sediment, soil, water, or biota, the amount of contamination receptors of concern may be
exposed to, and the toxicity of those contaminants if no action were taken to address
contamination at the Site (Integral & Anchor 2013b, Integral 2013). These assessments provide
the basis for taking action and identify the contaminants and exposure pathways that need to be
addressed by the remedial action. Section 2.7.1 provides a summary of the relevant portions of
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the BHHRA as summarized from Integral and Anchor (2013b). Section 2.7.2 provides a
summary of the relevant portions of the BERA as summarized from Integral (2013). Section
2.7.3 discusses the basis for action at the site.

2.7.1 Summary of Human Health Risk Assessment

The baseline human health risk assessment estimates what risks the site poses if no action were
taken. It provides the basis for taking action and identifies the contaminants and exposure
pathways that need to be addressed by the remedial action. This section of the ROD summarizes
the results of the BHHRA.

Identification of Chemicals of Concern

The tables below present the COCs and exposure point concentrations for each of the COCs
detected in media (i.e., the concentration that was used to estimate the exposure and risk from
each COC). The tables include the number of samples per exposure unit, the frequency of
detection (i.e., the number of times the chemical was detected in the samples collected at the
site), the exposure point concentration, and how the exposure point concentration was derived.

Chemicals of Concern and Baseline Exposure Point Concentrations
North of I1-10 and Aquatic Environment

Scenario Timeframe: Baseline

Maximum Frequency of Exposure Point

Chemical of Number of Result Detection Concentration Statistical
Exposure Unit Concern Samples (ng/kg) (percent) (ng/kg) Measure
Sediment
TEQ(ND=1/2) 5 0.495 100 0.456 95UCL
TEQ(ND=0) 5 0.373 100 0.339 95UCL

Aroclors(ND=1/2) | Not Sampled -- -- -- -
Aroclors(ND=0) Not Sampled - -- - -
TEQp(ND=1/2) Not Sampled -- - -- -

Beach Area A

TEQp(ND=0) Not Sampled -- -- -- --
TEQ(ND=1/2) 10 10.9 100 6.36 95UCL
TEQ(ND=0) 10 10.7 100 6.12 95UCL

Aroclors(ND=1/2) Not Sampled
Aroclors(ND=0) Not Sampled - -- - -
TEQp(ND=1/2) Not Sampled -- - -- i

Beach Area B/C

TEQp(ND=0) Not Sampled -- -- -- --
TEQ(ND=1/2) 7 2.9 100 2.12 95UCL
TEQ(ND=0) 7 2.8 100 2.0 95UCL

Aroclors(ND=1/2) | Not Sampled -- -- -- -
Aroclors(ND=0) Not Sampled -- -- - -
TEQp(ND=1/2) Not Sampled -- - -- -

Beach Area D

TEQp(ND=0) Not Sampled -- -- -- --
TEQ(ND=1/2) 17 47,000 100 13,000 95UCL
TEQ(ND=0) 17 46,000 100 13,000 95UCL
Beach Area E Aroclors(ND=1/2) 4 1,400,000 0 1,400,000 Max A 1254
Aroclors(ND=0) 4 0 0 0 Max
TEQp(ND=1/2) 4 4.5 100 4.5 Max
TEQp(ND=0) 4 2.43 100 2.35 95UCL
Tissue — Hardhead Catfish Fillet
TEQ(ND=1/2) 10 5.45 100 3.92 95UCL
TEQ(ND=0) 10 5.32 100 3.86 95UCL
FCA 1 PCB¢(ND=1/2) 12 156,000 100 104,000 95UCL
PCB:(ND=0) 12 156,000 100 104,000 95UCL
TEQp(ND=1/2) 12 2.27 100 1.67 95UCL
TEQp(ND=0) 12 2.17 100 1.43 95UCL
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Chemicals of Concern and Baseline Exposure Point Concentrations

North of I1-10 and Aquatic Environment (Continued)

Scenario Timeframe: Baseline

Maximum Frequency of Exposure Point
Chemical of Number of Result Detection Concentration Statistical
Exposure Unit Concern Samples (ng/kg) (percent) (ng/kg) Measure
Tissue — Hardhead Catfish Fillet
TEQ(ND=1/2) 20 5.85 100 4.06 95UCL
TEQ(ND=0) 20 5.84 100 3.99 95UCL
FCA 2/3 PCBc(ND=1/2) 20 129,000 100 94,200 95UCL
PCB(ND=0) 20 129,000 100 94,200 95UCL
TEQp(ND=1/2) 20 2.79 100 1.57 95UCL
TEQp(ND=0) 20 2.7 100 2.38 95UCL
Tissue — Edible Clam
TEQ(ND=1/2) 10 2.19 100 1.65 95UCL
TEQ(ND=0) 10 2.12 100 151 95UCL
FCA 1/3 PCBc(ND=1/2) 10 26,900 100 21,700 95UCL
PCB¢(ND=0) 10 26,900 100 21,600 95UCL
TEQp(ND=1/2) 10 0.436 100 0.346 95UCL
TEQp(ND=0) 10 0.104 100 0.0802 95UCL
TEQ(ND=1/2) 15 27 100 19 95UCL
TEQ(ND=0) 15 26.9 100 21.4 95UCL
FCA 2 PCB¢(ND=1/2) 15 61,800 100 50,000 95UCL
PCB:(ND=0) 15 61,800 100 50,000 95UCL
TEQp(ND=1/2) 15 1.9 100 0.824 95UCL
TEQp(ND=0) 15 0.787 100 0.442 95UCL
Tissue — Edible Crab
TEQ(ND=1/2) 10 1.91 100 1.07 95UCL
TEQ(ND=0) 10 1.85 100 0.972 95UCL
FCA 1 PCB¢(ND=1/2) 10 4,820 100 3,350 95UCL
PCB¢(ND=0) 10 4,740 100 3,290 95UCL
TEQp(ND=1/2) 10 0.234 100 0.148 95UCL
TEQp(ND=0) 10 0.0271 100 0.0201 95UCL
TEQ(ND=1/2) 20 0.558 60 0.286 95UCL
TEQ(ND=0) 20 0.523 60 0.176 95UCL
FCA 2/3 PCB<(ND=1/2) 20 11,400 100 7,170 95UCL
PCB¢(ND=0) 20 11,300 100 7,130 95UCL
TEQp(ND=1/2) 20 0.547 100 0.296 95UCL
TEQpr(ND=0) 20 0.525 100 0.186 95UCL
Soil
TEQ(ND=1/2) 46 153 100 22.6 95UCL
TEQ(ND=0) 46 152 100 23.8 95UCL
North of 1-10 Aroclors(ND=1/2) 15 130,000 26.7 48,400 95UCL
Aroclors(ND=0) 15 130,000 26.7 48,400 95UCL
TEQp(ND=1/2) 12 2.83 91.7 2.65 95UCL
TEQp(ND=0) 12 2.83 91.7 2.83 Max
Note:

95UCL - 95 percent upper confidence limit

FCA — fish collection area
Max — maximum result

Max A 1254 — maximum result of Aroclor 1254
ND=0 — nondetect results assumed equal to zero in TEQ calculation
ND=1/2 — nondetect results assumed equal to ¥ the detection limit in TEQ calculation
ng/kg — nanograms per kilogram

PCB¢ — sum of 43 PCB congeners

TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalent

TEQe — toxicity equivalent for dioxin-like polychlorinated biphenyls
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Chemicals of Concern and Baseline Exposure Point Concentrations

South of I-10
Scenario Timeframe: Baseline
Maximum Frequency of Exposure Point
Chemical of Number of Result Detection Concentration Statistical
Exposure Unit Concern Samples (ng/kg) (percent) (ng/kg) Measure
Surface Soil
0-6 Inches TEQ(ND=1/2) 26 36.9 100 27.9 95UCL
TEQ(ND=0) 26 36.9 100 28.2 95UCL
Surface and Shallow Subsurface Soil
0-12 Inches TEQ(ND=1/2) 26 36.9 100 24.6 95UCL
TEQ(ND=0) 26 36.9 100 24.7 95UCL
Surface and Deep Subsurface Soils (0-10 Feet)
DS-1 TEQ(ND=1/2) 10 6,530 100 2,400 DWA
TEQ(ND=0) 10 6,530 100 2,400 DWA
DS-2 TEQ(ND=1/2) 10 50,100 100 10,900 DWA
TEQ(ND=0) 10 50,100 100 10,900 DWA
DS-3 TEQ(ND=1/2) 10 1,570 100 5.94 DWA
TEQ(ND=0) 10 1,570 100 5.71 DWA
DS-4 TEQ(ND=1/2) 10 35,500 100 7,770 DWA
TEQ(ND=0) 10 35,500 100 7,770 DWA
DS-5 TEQ(ND=1/2) 10 2,050 100 552 DWA
TEQ(ND=0) 10 2,050 100 552 DWA
Note:

DS- Deep Subsurface soil

DWA - Depth-weighted average calculated as described in the BHHRA, page 6-1, Section 6.1.2.2.1, second paragraph and
BHHRA Appendix M, page M-5, Section 3.1.1.

ND=0 — nondetect results assumed equal to zero in TEQ calculation

ND=1/2 — nondetect results assumed equal to ¥z the detection limit in TEQ calculation

ng/kg — nanograms per kilogram

TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalent

Exposure Assessment

Exposure pathways quantitatively evaluated in the BHHRA for the area north of I-10 and aquatic
environment included the following:

Recreational Fisher — direct contact (incidental ingestion and dermal contact) with
sediment and soils, ingestion of finfish (represented by Hardhead catfish), and ingestion
of shellfish (represented by blue crab and clam, Rangia cuneata)

Subsistence Fisher — direct contact (incidental ingestion and dermal contact) with
sediment and soils, ingestion of finfish (represented by Hardhead catfish), and ingestion
of shellfish (represented by blue crab and clam, Rangia cuneata)

Recreational Visitor — direct contact (incidental ingestion and dermal contact) with
sediment and soils.

Exposure pathways for the area north of I-10 and aquatic environment are presented in
the conceptual site model (Figure 12) and discussed in Section 5.1.1 of the BHHRA
(Integral and Anchor, 2013b). Both recreational and subsistence fishers are assumed to
ingest fish and/or shellfish caught at the site. It is assumed that 25 percent of the total fish
or shellfish intake by recreational fishers is site-related (Table 20). Subsistence fishers are
assumed to ingest 100 percent of total fish or shellfish intake that is site-related (Table
20). In the absence of detailed information regarding fishing activities and consumption
patterns in the area, exposures were estimated using three scenarios: 1) ingestion of
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finfish only, 2) ingestion of clams only, and 3) ingestion of crabs only. Assuming a
single-tissue type exposure is a conservative approach because it identifies and quantifies
potential exposure to the tissue type that may result in the highest potential for exposure
(Integral and Anchor 2013b). Cumulative exposures (i.e., ingestion and dermal contact)
were summed for each tissue ingestion scenario separately by exposure area. Baseline
sediment, tissue, and soil exposure areas are presented on Figures 28 through 30,
respectively. Table 21 provides a complete set of hypothetical exposure scenarios
evaluated for the baseline condition. As a part of the BHHRA, the potential for adverse
health effects to hypothetical receptors under conditions following the TCRA (termed as
the post-TCRA condition) were also evaluated for dioxins and furans. As discussed in
Section 2.2.5, TCRA construction was completed in 2011 and included installation of an
armored cap, fencing, and warning signs over and around the northern impoundments.

Table 20 provides exposure parameter assumptions used for the area north of I-10 and the
aquatic environment. The EPA based its remedy decision on the pre-TCRA hazards and risks.

Exposure pathways quantitatively evaluated in the BHHRA for the area south of I-10 included
the following:

e Trespasser — direct contact (incidental ingestion and dermal contact) with surface soil

e Commercial Worker — direct contact (incidental ingestion and dermal contact) with
surface and shallow subsurface soil

e Future Construction Worker — direct contact (incidental ingestion and dermal contact)
with surface and subsurface soil.

Exposure pathways for the area south of I-10 are presented in the conceptual site model (Figure
14) and discussed in Section 6.1.1 of the BHHRA (Integral and Anchor 2013b). Exposure to
future construction workers was evaluated using five 0.5-acre exposure units. Table 22 provides
exposure parameter assumptions used for the area south of I-10.

The potential inhalation of dioxins and furans in air and exposure via direct contact with surface
water were identified as minor exposure pathways and only addressed qualitatively. Inhalation
exposure via vapor is considered minor because dioxins and furans are not volatile compounds
and therefore would not tend to volatilize into air. Inhalation of particulates derived from the
resuspension of surface soil may occur; however, this pathway generally contributes less than
one percent of total estimated exposure when direct soil contact pathways (ingestion and dermal
contact) are considered. Exposure to dioxins and furans in surface water is also considered to be
a minor pathway because they are hydrophobic (not soluble in water), and tend to be bound to
organic carbon in sediment. It is possible suspended sediment particles in the water column
could come in contact with human receptors; however, those exposures are assumed to be brief
and minimal because the movement of surface water would likely wash away the majority of
sediment particles that contact the skin.
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Toxicity Assessment

The tables below provide the carcinogenic and noncarcinogenic risk information relevant to
COCs in sediment, soil, and tissue that was used in the BHHRA (Integral and Anchor, 2013b).

Cancer Toxicity Data

Source Date of
Most
Chemical of Oral Cancer Weight of Evidence/Cancer Recent
Concern Slope Factor Units Guideline Description Update
CalEPA B2- probable human carcinogen,
TEQ! 130,000 (mg/kg-day)* sufficient evidence in animals and 2011
inadequate or no evidence in humans
Polychlorinated IRIS BZ-_ probabl_e humqn carcinogen,
; 2 2.0 (mg/kg-day)* sufficient evidence in animals and 1997
Biphenyls . f .
inadequate or no evidence in humans
Note:

12,3,7,8-TCDD values were used to evaluate TEQ.

2 Information presented was used in the reasonable maximum exposure calculations of the BHHRA, different values were used
for central tendency exposure.

BHHRA — baseline human health risk assessment

mg/kg — milligrams per kilogram

TCDD - tetrachlorodibenzo-p-dioxin

TEQ — 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalent

Noncancer Toxicity Data

Chronic Subchronic
Oral Oral
RfD Combined RfD Combined Date of
Value Uncertainty/ Value Uncertainty/ Most
Chemical of (pg/kg- Modifying (pa/kg- Modifying Primary Recent
Concern day) Source Factors day) Source Factors Target Organ Update
Reproductive/
TEQ! 0.7 IRIS 30 0.7 IRIS? 30 Developmental | 2/17/2012
Issues
Polychlorinated |, 55, | |Rig 300 60,000 | calculated® 100 Immune 11/1/1996
Biphenyls System
Note:

12,3,7,8-TCDD values were used to evaluate TEQ.

2 no subchronic RfD was available, the chronic RfD was selected.

3 Values for Aroclor 1254 presented. Aroclor 1254 was the only Aroclor detected at the site.

4 Derivation of the chronic RfD included a factor adjust for less than lifetime exposure. This value was removed to derive the
subchronic exposure.

IRIS — Integrated Risk Information System

pa/kg — picograms per kilogram

RfD — reference dose

TCDD - tetrachlorodibenzo-p-dioxin

TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalent

Risk Characterization

For carcinogens, risks are generally expressed as the incremental probability of an individual
developing cancer over a lifetime as a result of exposure to the carcinogen. Excess lifetime
cancer risk is calculated from the following equation:

Risk = CDI x SF
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Where:

risk = a unitless probability (e.g., 2x107) of an individual developing cancer as a result of
site-related exposure

CDI = chronic daily intake averaged over 70 years (picograms per kilogram [pg/kg]-day)
SF = slope factor, expressed as (pg/kg-day)'.

These risks are probabilities that usually are expressed in scientific notation (e.g., 1x10°). An
excess lifetime cancer risk of 1x10° indicates that an individual has a 1 in 1,000,000 chance of
developing cancer as a result of site-related exposure. This is referred to as an “excess lifetime
cancer risk” because it would be in addition to the risks of cancer individuals face from other
causes such as smoking or exposure to too much sun. According to the American Cancer
Society, the chance of an individual developing cancer from other causes has been estimated to
be as high as one in three for females and one in two for males EPA’s generally acceptable risk
range for site-related exposures is  10™ to 107

The potential for noncarcinogenic effects is evaluated by comparing an exposure level over a
specified time period (e.g., life-time) with a reference dose (RfD) derived for a similar exposure
period. An RfD represents a level that an individual may be exposed to that is not expected to
cause any deleterious effect. The ratio of exposure to toxicity is called a hazard quotient (HQ).
An HQ<1 indicates that a receptor’s dose of a single contaminant is less than the RfD, and that
toxic noncarcinogenic effects from that chemical are unlikely. The hazard index (HI) is
generated by adding the HQs for all COCs that affect the same target organ (e.g., liver) or that
act through the same mechanism of action within a medium or across all media to which a given
individual may reasonably be exposed. An HI<I indicates that, based on the sum of all HQs from
different contaminants and exposure routes, toxic noncarcinogenic effects from contaminants are
unlikely. An HI>1 indicates that site-related exposures may present a risk to human health.

The HQ is calculated as follows:

Non-cancer HQ = CDI/RfD
Where:

CDI = chronic daily intake
RfD = reference dose.

CDI and RfD are expressed in the same units and represent the same exposure period (i.e.,
chronic, subchronic, or short-term).

The excess lifetime cancer risk to a recreational fisher from direct exposure to sediment through
the inadvertent ingestion and dermal contact and indirect exposure to sediment through the
ingestion of fish/shellfish routes of intake was estimated for Beach Area E at 7.0 X 10, which is
greater than the upper end of the EPA’s generally accepted excess cancer risk range of 1 X 10,
The other Beach Areas (Beach Area A, B/C, and D) had excess cancer risk less than the lower
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end of the EPA generally accepted risk range of 1 X 10" (Khoury, 2016). Cancer risk was
estimated using CalEPA tier 3 toxicity value or cancer slope factor of 1.3 X 10° (mg/kg-day)™.
Tier 3 toxicity values usually do not go through rigorous review as EPA tier 1 toxicity values;
using current tier 3 toxicity values for protecting human health at dioxin levels associated with
10" excess cancer risk effects will not be protective for non-cancer adverse health effects at a HI
of 1. Therefore, EPA relied on the tier 1 non-cancer risk toxicity value in its human health risk
assessment and in determining cleanup levels for the site, but not the cancer risk. EPA’s rationale
that cleaning down to the noncancer effects level will also be protective at the midlevel for the
EPA’s acceptable excess cancer risk range.

The text and tables below provide a summary of site related noncancer HIs above lidentified in
the BHHRA (Integral and Anchor 2013b). HIs presented below are based on calculations of
reasonable maximum exposure. Reasonable maximum exposure is defined as the highest
exposure that could be reasonably anticipated to occur for a given exposure pathway and
scenario at the site. Central tendency exposure, or the average estimate of exposure, was also
evaluated in the BHHRA (Integral and Anchor 2013b); however, it will not be included here for
brevity.

North of I-10 and the Aquatic Environment Noncancer Hazards for a Recreational Fisher

The deterministic risk assessment for a recreational fisher north of I-10 and the aquatic
environment is presented in Section 5.2.2.1 of the BHHRA (Integral and Anchor, 2013b) and is
summarized below. For a recreational fisher in Exposure Scenarios 3A, 3B, and 3C (direct
exposure to Beach Area E and the ingestion of catfish, clam, or crab from the fishing areas
identified), the reproductive/developmental noncancer HIs are greater than one and indicate a
potential for adverse noncancer effects. The table below provides noncancer HQs for exposure to
sediment and fish or shellfish for all scenarios, with endpoint-specific HIs greater than one for
recreational fisher exposure scenarios.

North of I1-10 and the Aquatic Environment
Noncancer Hazards for a Recreational Fisher

Scenario Timeframe: Baseline
Receptor Population: Recreational Fisher
Receptor Age: Young Child
Calculation Assumption: Reasonable Maximum Exposure
Noncancer Hazard Quotient
Incidental Dermal Consumption Exposure
Ingestion of | Contact with of Fish or Route
Chemical* Primary Target Organ Sediment Sediment Shellfish? Total®
Scenario 1A: Direct Exposure Beach Area A; Ingestion of Catfish from FCA 2/3
TEQ | Reproductive/Developmental | 0.00023 0.0013 1.1 1.1
Reproductive/Developmental Endpoint-Specific Hazard Index 1.1
Scenario 2A: Direct Exposure Beach Area B/C; Ingestion of Catfish from FCA 2/3
TEQ | Reproductive/Developmental | 0.0032 0.018 1.1 1.1
Reproductive/Developmental Endpoint-Specific Hazard Index 1.1
Scenario 3A: Direct Exposure Beach Area E; Ingestion of Catfish from FCA 2/3
TEQ Reproductive/Developmental 6.5 37 1.1 45
Reproductive/Developmental Endpoint-Specific Hazard Index 45
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PCBs [ Immune | 0.049 | 0.65 | 0.88 1.6
Immune Endpoint-Specific Hazard Index 1.6

Scenario 3B: Direct Exposure Beach Area E; Ingestion of Clam from FCA 2
TEQ | Reproductive/Developmental | 6.5 | 37 | 0.21 44
Reproductive/Developmental Endpoint-Specific Hazard Index 44

Scenario 3C: Direct Exposure Beach Area E; Ingestion of Crab from FCA 2/3
TEQ | Reproductive/Developmental | 6.5 | 37 | 0.0032 44
Reproductive/Developmental Endpoint-Specific Hazard Index 44

Scenario 4A: Direct Exposure Beach Area D; Ingestion of Catfish from FCA 1
TEQ | Reproductive/Developmental | 0.0011 | 0.006 | 1.0 1.0
Reproductive/Developmental Endpoint-Specific Hazard Index 1.0

Note:

Numbers in Bold represent an HQ>1 or an HI>1.

1 All chemicals with primary target organ exposure route totals greater than 1 are included in this table.

2 See scenario title for identification of tissue consumed

3 Two significant figures presented, differences between values presented in the risk assessment tables and those presented
here are either a result of the number of significant figures presented, rounding, or both.

FCA — fish collection area

PCB - polychlorinated biphenyls

TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalent

North of 1-10 and the Aquatic Environment Noncancer Hazards for a Recreational Fisher

The deterministic risk assessment for a subsistence fisher north of I-10 and the aquatic
environment is presented in Section 5.2.2.2 of the BHHRA (Integral and Anchor 2013b) and is
summarized below. For a subsistence fisher exposure to any of the beaches and the ingestion
catfish, clam, or crab from the fishing areas identified have reproductive/developmental
noncancer Hls greater than one and indicate a potential for adverse noncancer effects. The table
below provides noncancer HQs for exposure to sediment and fish or shellfish for all scenarios
with endpoint-specific HIs greater than one for subsistence fisher exposure scenarios.

North of I-10 and the Aquatic Environment Noncancer Hazards for a Subsistence Fisher

Scenario Timeframe: Baseline
Receptor Population: Subsistence Fisher
Receptor Age: Young Child

Calculation Assumption: | Reasonable Maximum Exposure

Noncancer Hazard Quotient
Incidental Dermal Consumption Exposure
Ingestion of | Contact with of Fish or Route
Chemical* Primary Target Organ Sediment Sediment Shellfish? Total®

Scenario 1A: Direct Exposure Beach Area A; Ingestion of Catfish from FCA 2/3

TEQ | Reproductive/Developmental | 0.00061 | 0.0035 | 9.2 9.2
Reproductive/Developmental Endpoint-Specific Hazard Index 9.2

PCBs | Immune | -- | - | 7.4 7.4
Immune Endpoint-Specific Hazard Index 7.4

Scenario 2A: Direct Exposure Beach Area B/C; Ingestion of Catfish from FCA 2/3

TEQ | Reproductive/Developmental [ 0.0085 | 0.048 | 9.2 9.2
Reproductive/Developmental Endpoint-Specific Hazard Index 9.2

PCBs | Immune | - | - | 7.4 7.4
Immune Endpoint-Specific Hazard Index 7.4
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North of I-10 and the Aquatic Environment Noncancer Hazards for a Subsistence Fisher
(Continued)

Scenario Timeframe: Baseline
Receptor Population: Subsistence Fisher
Receptor Age: Young Child
Calculation Assumption: Reasonable Maximum Exposure
Noncancer Hazard Quotient
Incidental Dermal Consumption Exposure
Ingestion of Contact with of Fish or Route
Chemical* Primary Target Organ Sediment Sediment Shellfish? Total®

Scenario 2B: Direct Exposure Beach Area B/C; Ingestion of Clam from FCA 2
TEQ | Reproductive/Developmental [ 0.0085 | 0.048 | 2.9 2.9
Reproductive/Developmental Endpoint-Specific Hazard Index 2.9

Scenario 3A: Direct Exposure Beach Area E; Ingestion of Catfish from FCA 2/3

TEQ | Reproductive/Developmental | 17 | 99 | 9.2 130
Reproductive/Developmental Endpoint-Specific Hazard Index 130

PCBs | Immune | 0.13 | 17 | 7.4 9.2
Immune Endpoint-Specific Hazard Index 9.2

Scenario 3B: Direct Exposure Beach Area E; Ingestion of Clam from FCA 2

TEQ | Reproductive/Developmental | 17 | 99 | 2.9 120
Reproductive/Developmental Endpoint-Specific Hazard Index 120

PCBs | Immune | 0.13 | 1.7 | 0.26 2.1
Immune Endpoint-Specific Hazard Index 2.1

Scenario 3C: Direct Exposure Beach Area E; Ingestion of Crab from FCA 2/3

TEQ | Reproductive/Developmental | 17 | 99 | 0.043 120
Reproductive/Developmental Endpoint-Specific Hazard Index 120

PCBs | Immune | 0.13 | 1.7 | 0.038 1.9
Immune Endpoint-Specific Hazard Index 1.9

Scenario 4A: Direct Exposure Beach Area D; Ingestion of Catfish from FCA 1

TEQ | Reproductive/Developmental | 0.0028 | 0.016 | 8.8 8.9
Reproductive/Developmental Endpoint-Specific Hazard Index 8.9

PCBs | Immune | - | - | 8.2 8.2
Immune Endpoint-Specific Hazard Index 8.2

Note:

Numbers in Bold represent an HQ>1 or an HI>1.

1 All chemicals with primary target organ exposure route totals greater than 1 are included in this table.

2 See scenario title for identification of tissue consumed

3 Two significant figures presented, differences between values presented in the risk assessment tables and those presented
here are either a result of the number of significant figures presented, rounding, or both.

FCA — fish collection area

PCB - polychlorinated biphenyls

TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalent

The deterministic risk assessment for a recreational visitor north of I-10 and the aquatic
environment is presented in Section 5.2.2.3 of the BHHRA (Integral and Anchor 2013b) and is
summarized below. For a recreational visitor in Exposure Scenario 3 (direct exposure to Beach
Area E), the reproductive/developmental noncancer HI is greater than one and indicates there is a
potential for adverse noncancer effects. The table below provides noncancer HQs for exposure to
sediment and soil for all scenarios with endpoint-specific HIs greater than one for recreational
fisher exposure scenarios.
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North of I-10 and the Aquatic Environment Noncancer Hazards for a Recreational Visitor

Scenario Timeframe:
Receptor Population:
Receptor Age:
Calculation Assumption:

Baseline

Recreational Visitor

Young Child

Reasonable Maximum Exposure

Noncancer Hazard Quotient
Incidental Incidental Dermal Dermal
Primary Ingestion of | Ingestion of | Contact with | Contact with
Chemical* Target Organ Sediment Soil Sediment Soil Total?
Scenario 3: Direct Exposure Beach Area E
TEQ Reproductive/ 8.7 0.015 49 0.0021 58
Developmental
Reproductive/Developmental Endpoint-Specific Hazard Index 58

Note:

1 All chemicals with primary target organ exposure route totals greater than 1 are included in this table.

2 Two significant figures presented, differences between values presented in the risk assessment tables and those presented
here are either a result of the number of significant figures presented, rounding, or both.

TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalent quotient

North of 1-10 and the Aquatic Environment Noncancer Hazards for a Recreational Visitor

Following completion of the deterministic risk assessment, results of which are presented above,
refinement analyses were completed if north of I-10 and the aquatic environment exposure
scenarios met one or both of the following thresholds:

e An incremental cancer risk greater than one in 10,000.
e A total endpoint-specific noncancer HI greater than 1

Refinement analyses are discussed in Section 5.2.3 of the BHHRA (Integral and Anchor, 2013b)
and included: 1) an analysis and comparison of background hazards with estimated deterministic
hazards for the area, 2) an evaluation of post-TCRA condition hazards, and 3) a probabilistic risk
assessment of potential hazards.

The background hazard evaluation is presented in Section 5.2.3.1 of the BHHRA (Integral and
Anchor, 2013b), the results of which are summarized below. The tables below provide
summaries of noncancer and TEQ cancer HIs for recreational fisher, subsistence fisher, and
recreational visitor exposure scenarios, respectively. Evaluation of background hazards,
performed in the BHHRA, indicated the following:

e Sediment
— Exposure to beach area E through the ingestion and dermal routes of intake
resulted in hazards exceeding background.
— Exposure to other beach areas results in hazards consistent with background
e C(Catfish
— Ingestion of catfish from FCA 1 and FCA 2/3 resulted in hazards exceeding
background
— Background hazards contribute to total hazards (e.g., provide almost - the total
hazards for PCBs and TEQ)
e Clams
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— Ingestion of clams from FCA 2 results in hazards exceeding background
— Ingestion of clams from FCA 1/3 results in hazards slightly higher than

background.

Recreational Fisher Summary of Background Hazards

Incidental Dermal Fish or
Ingestion of Contact with Shellfish Hazard Index
Scenario Sediment Sediment Ingestion Total?
Noncancer Hazard Index
A — Direct Exposure to Sediment; Ingestion of Catfish 0.002 0.01 1 1
B — Direct Exposure to Sediment, Ingestion of Clam 0.002 0.01 0.01 0.03
C — Direct Exposure to Sediment; Ingestion of Crab 0.002 0.01 0.01 0.03

Note:
Numbers in Bold represent an HI>1.
1 Calculations based on reasonable maximum exposure.

TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalent

Subsistence Fisher Summary of Background Hazards

Incidental Dermal Fish or
Ingestion of Contact with Shellfish Hazard Index
Scenario Sediment Sediment Ingestion Total?
Noncancer Hazard Index
A — Direct Exposure to Sediment; Ingestion of Catfish 0.005 0.04 10 10
B — Direct Exposure to Sediment; Ingestion of Clam 0.005 0.04 0.2 0.2
C — Direct Exposure to Sediment; Ingestion of Crab 0.005 0.04 0.1 0.2
Note:
Numbers in Bold represent an HI>1.
! Calculations based on reasonable maximum exposure.
TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalent
Recreational Visitor Summary of Background Hazards
Incidental Incidental Dermal Dermal
Ingestion of Ingestion of Contact with Contact Hazard
Scenario Sediment Soil Sediment with Soil Index Total?
Noncancer Hazard Index
Direct Exposure to Sediment and Soil | 0.002 0.01 0.02 | 0003 | 0.04

Note:

! Calculations based on reasonable maximum exposure.
TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalent

The probabilistic risk assessment is presented in Section 5.2.3.3 of the BHHRA (Integral and
Anchor, 2013b); the results of which are summarized below. The probabilistic risk assessment
modeled exposure for young child fishers and young child recreational visitors for exposure to
TEQ in sediment, tissue, and soils, PCBs in all tissue types, and methylmercury in catfish.
Appendix G of the BHHRA (Integral and Anchor, 2013b) provides a complete presentation of
the probabilistic risk assessment. The tables below present the deterministic and probabilistic
results for noncancer. The results provide insight into the variability of exposures and hazards
that may occur. Variability in various factors that influence exposure has a large impact on
estimated hazards. Because the reasonable maximum exposure for a young child did not account
for these sources of variability, they likely overestimated hazards (Integral and Anchor, 2013b).
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Probabilistic Results for Noncancer Hazards, Area North of I-10 and Aquatic Environment

Hazard Index

Deterministic Results?®

Probabilistic Results

goth gslh
Scenario Endpoint Category Recreational | Subsistence | Percentile | Percentile
BASELINE HAZARDS
Fisher Scenarios (Direct Contact / Tissue Ingestion)
) Immunotoxicity 0.9 7 2 3
1A - Beach A/ Catfish FCA 2/3 Reproductive/Developmental 1 10 2 3
) Immunotoxicity 0.9 7 2 3
2A — Beach B/C/ Catfish FCA 2/3 Reproductive/Developmental 1 10 2 3
) Immunotoxicity 2 9 2 3
3A —Beach E/ Catfish FCA 2/3 Reproductive/Developmental 40 100 8 10
) Immunotoxicity 1 8 2 3
4A - Beach D/ Catfish FCA 1 Reproductive/Developmental 1 10 2 4
Immunotoxicity 0.02 0.3 0 0.07
2B —Beach B/C/ Clam FCA 2 Reproductive/Developmental 0.2 3 0.03 0.3
Immunotoxicity 0.7 2 0 0.07
3B —Beach B/ Clam FCA 2 Reproductive/Developmental 40 100 6 10
Immunotoxicity 0.7 2 0 0.01
3C —Beach E/Crab FCA 2/3 Reproductive/Developmental 40 100 6 10
Visitor Scenario (Direct Contact)
3 — Beach E and Soil North of I-10 | Reproductive/Developmental | 60 | - 2 | 4
BACKGROUND HAZARDS
Fisher Scenarios (Direct Contact / Tissue Ingestion)
A — Direct Exposure to Sediment; Immunotoxicity 0.5 4 1 2
Ingestion of Catfish Reproductive/Developmental 0.7 6 1 2
B — Direct Exposure to Sediment; Immunotoxicity 0.005 0.06 0 0.03
Ingestion of Clam Reproductive/Developmental 0.008 0.08 0.003 0.03
C — Direct Exposure to Sediment; Immunotoxicity 0.0004 0.006 0 0.003
Ingestion of Crab Reproductive/Developmental 0.006 0.06 0.003 0.02
Visitor Scenario (Direct Contact)
Direct Exposure to .
Sediment and Soil Reproductive/Developmental 0.009 - 0.0009 0.001

Note:
Numbers in Bold represent an HI>1.

FCA —fish collection area
TCRA — time critical removal action

! Calculations based on reasonable maximum exposure.

TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalent

The human health risk assessment summary and conclusions for the area south of I-10 is
presented in Section 6.2.4 of the BHHRA (Integral and Anchor, 2013b) and is summarized
below. For the area south of I-10, the future construction worker TEQ noncancer His are greater
than one for exposure areas DS-1, DS-2, and DS-4. The tables below provide endpoint-specific
HIs and cumulative noncancer HIs for future construction worker exposure scenarios that have a
noncancer HI greater than one.
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South of [-10 Noncancer Hazards for a Future Construction Worker

Scenario Timeframe: Baseline
Receptor Population: Construction Worker
Receptor Age: Adult
Calculation Assumption: Reasonable Maximum Exposure
Noncancer Hazard Quotient
Incidental Dermal Contact
Chemical* Primary Target Organ Ingestion of Soil with Soil Total?
Scenario DS-1: Direct Exposure to Surface and Subsurface Soils
TEQ | Reproductive/Developmental | 4.8 | 0.49 5.3
Reproductive/Developmental Endpoint-Specific Hazard Index 5.3
Scenario DS-2: Direct Exposure to Surface and Subsurface Soils
TEQ | Reproductive/Developmental | 22 | 2.2 24
Reproductive/Developmental Endpoint-Specific Hazard Index 24
Scenario DS-4: Direct Exposure to Surface and Subsurface Soils
TEQ | Reproductive/Developmental | 16 [ 1.6 17
Reproductive/Developmental Endpoint-Specific Hazard Index 17

Note:

Numbers in Bold represent an HQ>1 or an HI>1.

1 All chemicals with primary target organ exposure route totals greater than 1 are included in this table.

2 Two significant figures presented, differences between values presented in the risk assessment tables and those presented
here are either a result of the number of significant figures presented, rounding, or both.

TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalent

The BHHRA identifies the following as sources contributing to risk assessment uncertainty in
Sections 5.2.4 and 6.2.3:

e Data collection, analysis, and treatment (e.g., elevated detection limits for PCBs as
Aroclors, analysis of 43 PCB congeners rather than the complete set of 209)

e Calculation of dioxin and furan TEQs (e.g., use of %2 the detection limit for nondetect
congeners)

e Exposure assessment assumptions (e.g., the lack of quantification of minor pathways, age
assumptions, fish and shellfish consumption rates)

e Toxicity criteria (e.g., dioxins and furans, PCBs).

However, the BHHRA also states that “the parameters used for evaluating potential exposures
and estimating risks and hazards relied on multiple conservative assumptions, which enhance the
likelihood that potential assumed exposures and estimated risks are overestimated” (Integral and
Anchor 2013Db).

The USEPA developed its own risk assessment to augment the BHHRA and support a
comprehensive cleanup level for the site. It did so in a Memorandum dated August 29, 2016
(Khoury, 2016a). An exposure scenario for a hypothetical recreational young child fisher for
potential noncancer effects was evaluated for dioxin and dioxin like compounds. For potential
cancer effects of dioxin, an exposure scenario for a hypothetical adult fisher was evaluated who
was exposed to dioxin in sediments for the first six years of his life as a child and the remaining
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20 years of life exposed as an adult. Exposure through the ingestion and dermal contact with
sediment and through the ingestion of fish/shellfish was evaluated for both scenarios. The
noncancer risk to a recreational child fisher from exposure to sediment through the ingestion and
dermal routes of intake was calculated for Beach Area E at a hazard index of 63, which is greater
than the EPA acceptable level of a HI of one. The excess cancer risk for an adult fisher exposed
to sediment through the ingestion and dermal routes of intake was estimated at 6.6 X 10 which
is greater than the upper end of the EPA’s generally accepted excess cancer risk range of 1 X 10
4. The other beach areas (Beach Area A, B/C, and D) had levels lower than the EPA acceptable
HI of one and a cancer risk less than the lower end of the acceptable cancer risk range of

1 X 10

The risk to a hypothetical recreational young child fisher from ingestion of fish and shellfish at
fish collection area (FCA) 1 and combined fish collection areas 2 and 3 (FCA2/3) was estimated
at a HI of 1.8 for each of the fish collection areas, which is higher than the EPA acceptable level
of a HI of one. Most of the noncancer risk was due to ingestion of Hardhead catfish fillet which
was used as a conservative representative of finfish ingestion. Catfish are bottom feeders and
would come in contact with the sediment more often than other finfish. Ingestion of shellfish
(edible crab and clam) was found to be acceptable if ingested at the rate used in the calculations
(i.e. 600 mg/day for a child and 2,000 mg/day for an adult).

All exposure input parameters used in the baseline human health risk assessment (Table 5-8 in
Integral and Anchor, 2013b) were used in EPA’s addendum risk assessment for a young
recreational fisher. The only changes EPA made were for the body weight of a child, lowered
from 19 Kg to 15 Kg, and the averaging time was changed from 78 years to 70 years to be
consistent with EPA national guidance.

Studies done to develop site specific biota-sediment accumulation factor (BSAF) to correlate
sediment concentration to fish tissue concentration failed to come up with a reliable, defensible
number. In the absence of a reliable BSAF value for fish, EPA used the default BSAF value
provided in the US EPA Combustion Guidance in order to be able to develop a sediment cleanup
number for the site.

The USEPA suggests that, along with ethnic characteristics and cultural practices of an area’s
population, the poverty rate could contribute to any determination of the rate of subsistence
fishing in an area. The USEPA and the TDSHS find it is important to consider subsistence
fishing as occurring at any water body because subsistence fishers (as well as recreational
anglers and certain tribal and ethnic groups) usually consume more locally caught fish than the
general population. These groups sometimes harvest fish or shellfish from the same water body
over many years to supplement caloric and protein intake. People who routinely eat fish from
chemically contaminated water bodies or those who eat large quantities of fish from the same
waters could increase their risk of adverse health effects. The USEPA suggests that states assume
that at least 10% of licensed fisherman in any area are subsistence fishers. Subsistence fishing,
while not explicitly documented by the TDSHS, likely occurs in Texas. The TDSHS

assumes the rate of subsistence fishing to be similar to that estimated by the USEPA.

In the TDSHS Public Health Assessment that was released in October 2012, one of the exposure
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scenarios was that of a subsistence fisherman. This was incorporated by EPA to account for the
potential exposure pathway to children and adults that may be subsistence fishermen and
consume fish caught from areas surrounding the SIRWP. The scenario used was: adults who fish
260 days/year for 30 years and children of subsistence fishers who are exposed from age 3 — 50
(child becomes a subsistence fisherman in adult years (TDSHS, 2012).

Through TDSHS outreach activities, most of the people interviewed along the San Jacinto River,
Houston Ship Channel, and Upper Galveston Bay have told TDSHS that they are fishing and/or
crabbing for recreational purposes; however, some people do admit to consuming fish and/or
crabs from these areas. Given the general lack of predictability of subsistence behaviors based on
demographic characteristics, and the very low likelihood that long-term subsistence fishing is
occurring within USEPA’s Preliminary Site Perimeter (TDSHS 2012), the subsistence fisher, as
evaluated in this BHHRA, is hypothetical and unlikely to have been present or to be present in
the future in the area under study.

A cleanup level for the protection of the most sensitive and vulnerable segment of the exposed
population was developed for the northern impoundments and sediments. A young hypothetical
recreational fisher was assumed to be exposed to dioxin and dioxin like compounds in sediment
through the inadvertent ingestion and dermal contact with contaminated sediment for an
exposure frequency of 39 days/year for 6 years. The same young recreational fisher is also
expected to eat fish/shellfish collected from areas with contaminated sediment. The total cleanup
level for the site was estimated at 30 ng/Kg for dioxin TEQs associated with a HI of 1. The total
excess cancer risk associated with a sediment concentration of 30 ng/Kg is estimated at 2.1 X 10
3. By protecting the health of a young recreational fisher, this cleanup level is also protecting the
health of a recreational adult fisher.

2.7.2 Summary of Ecological Risk Assessment

A screening level ecological risk assessment (SLERA) for the site, not addressing the Southern
Impoundment, was completed in 2010. The initial SLERA is included as Appendix B to the
RI/FS Work Plan (Anchor and Integral, 2010). Following completion of the SLERA, a BERA
for the site, not addressing the Southern Impoundment, was completed (Integral, 2013). A
SLERA for the Southern Impoundment was completed concurrently with the site BERA and is
included as Appendix E to the BERA (Integral, 2013). A BERA for the Southern Impoundment
was subsequently completed and is included as Appendix D to the RI Report (Integral and
Anchor, 2013a).

Identification of Chemicals of Potential Ecological Concern

The BERA for the area north of I-10 and aquatic environments identified chemicals of potential
ecological concern (COPECs). Tables 23 and 24 present the COPEC screening. Chemicals in
sediment with a detection frequency of at least 5 percent in the RI dataset that were either 1)
present in at least one sample at a concentration greater than sediment screening concentrations
protective of benthic invertebrate communities or 2) have no screening value protective of
benthic invertebrate communities and were not correlated with dioxins and furans, are
considered COPECs for benthic macroinvertebrate communities (Integral, 2013). If a chemical
was detected in greater than 5 percent of sediment samples in the RI dataset, and is thought to be
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bioaccumulative (TCEQ, 2006), it was considered to be a COPEC and was evaluated for risk to
fish and wildlife (Integral, 2013).

Exposure Assessment

The site is located in a low gradient, tidal estuary near the confluence of the San Jacinto River
and the Houston Ship Channel, as discussed above in Section 2.5 of this ROD. Habitats include
upland, aquatic, and riparian.

There are no site-specific data describing wildlife uses of the upland portions of the site. Based
on local wildlife lists and the types of habitat and land uses, it is reasonable to expect a suite of
generalist terrestrial species that are not highly specialized in their habitat requirements and are
adapted to moderate levels of disturbance. The reptiles and amphibians that could occur in the
vicinity of the site include snakes, alligators, and turtles. Avian taxa using upland habitats may
include sparrows and other generalist passerines, starlings, pigeons and doves, corvids, and
killdeer. Mammals expected in a semi-urban environment like the site include small mammals
(rodents), skunks, raccoons, coyotes, and opossums. Upland habitats could support mammals,
such as marsh rice rats and deer that could migrate to the islands close to mainland areas, as well
as passerines that could use the vegetated uplands for nesting and foraging, and shoreline birds
such as sandpipers and herons that could wade and forage in the shallow areas adjacent to the
islands.

The tidal portions of the San Jacinto River and upper Galveston Bay provide rearing, spawning,
and adult habitat for a variety of marine and estuarine fish and invertebrate species. Species
known to occur in the vicinity of the site include clams and oysters, blue crab (Callinectes
sapidus), black drum (Pagonius cromis), southern flounder (Paralichthys lethostigma), hardhead
catfish (Ariopsis afelis), blue catfish (Ictalurus furcatus), spotted sea trout (Cynoscion nebulosis),
and grass shrimp (Paleomonetes pugio) (Gardiner et al., 2008; Usenko et al., 2009).

Aquatic birds and semiaquatic mammals that are found in the vicinity of the site include ducks,
shorebirds, wading birds (herons and egrets), diving piscivores, and various others. There are a
number of migratory bird species known to winter in the vicinity of the site. They include belted
kingfisher (Megaceryle alcyon), red breasted merganser (Mergus serrator), greater yellowlegs
(Tringa melanoleuca), western sandpiper (Calidris mauri), and dabbling ducks including
gadwall (Anas strepera) and teal. Herons and closely related birds that use wetland and estuarine
habitats and that may be present in the site vicinity include the green (Butorides virescens), tri-
colored (Egretta tricolor), and little blue (E. cerulea) herons, and also the black-crowned
(Nycticorax nycticorax) and yellow-crowned (N. violacea) night-herons.

Raptors, rails, pelicans, gulls, ducks, and sandpipers are also among the aquatic-dependent and
aquatic-associated bird species that use the aquatic habitat that is present in the vicinity of the
site. Sandpipers, egrets, and herons are wading birds that forage along shallow intertidal areas for
benthic macroinvertebrates and small fish. Piscivorous bird species that may forage in the open
waters of the river include cormorants, osprey, and pelicans. Omnivores including gulls and
ducks may forage at the river’s edge as well as in the water column. Mammals using both aquatic
and wetland habitats that could occur in the vicinity of the site include the marsh rice rat,
muskrats, nutria, and raccoon.
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Endangered and Threatened Species

Wildlife that are state-listed as threatened and endangered and have the potential to be found in
the general vicinity of the site are:

Timber rattlesnake

Smooth green snake
Alligator snapping turtle
White-faced 1bis

Brown pelican

e Rafinesque’s big-eared bat.

In addition to these listed species, the American bald eagle, protected under the federal Bald and
Golden Eagle Protection Act and listed as threatened by the State of Texas, may be found in the
vicinity of the site.

Ecological Receptors and Receptor Surrogates

Ecological receptor surrogates were selected to be representative of the trophic and ecological
relationships known or expected at the site. In selecting receptor surrogates, the following
criteria were considered:

e The receptor is or could potentially be present at the site.
e The receptor is representative of one or more feeding guilds.

e The receptor is known to be either sensitive or potentially highly exposed to COPECs at
the site.

e Life history information is available in the literature or is available for a similar species
that can be used to inform life history parameters for the receptor.

Tables 25 and 26 provide receptors used in the north of I-10 and south of I-10 BERAs,
respectively. Tables 27 and 28 provide assessment endpoints, lines of evidence, and
measurement of exposure for the area north of I-10 and aquatic environment, and the area south
of I-10, respectively.

Ecological Risk Characterization

The table below presents a summary of baseline ecological risks identified in the BERA
(Integral, 2013) for the area north of I-10 and aquatic environment.
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Summary of Baseline Ecological Risks for the Area North of I-10 and Aquatic Environment

Chemical
Receptor of Concern Feeding Guild of Concern Baseline Risk Identified*
Benthic Macroinvertebrates
Mollusks Filter feeders 2.3.7.8-TCDD Reprod_uctive risks to mollusks (_primarily in the area
which surrounds the waste impoundments)
Individual mollusks Filter feeders 2,3,7,8-TCDD LO.W risks of reproductive effects (se_d|ments
adjacent to the upland sand separation area)
Birds
Spotted sandpiper Invertivore (probing) Dioxins Moderate risks to individual birds,
and furans low risk to populations
. . . Dioxins Moderate risks to individual birds,
Killdeer Invertivore (terrestrial) . ;
and furans low risk to populations
Killdeer Invertivore (terrestrial) Zinc Low to negligible risk to populations
Mammals
Risk to individual small mammals with home ranges
Marsh rice rat Omnivore TEQm that include areas adjacent to the impoundments,
low to negligible risk to populations

Note:

1 Risk to individuals of characterized as negligible are not included in this table.

2,3,7,8-TCDD - 2,3,7,8-tetrachlorodibenzo-p-dioxin

Dioxins — polychlorinated dibenzo-p-dioxins

Furans — polychlorinated dibenzofurans

TEQ v — toxicity equivalent for 2,3,7,8-tetrachlorodibenzo-p-dioxin calculated using toxicity equivalent factors for mammals

The table below presents a summary of baseline ecological risks identified in the BERA (Integral
and Anchor, 2013a) for the area south of I-10.

Summary of Baseline Ecological Risks for the Area South of I-10

Chemical
Receptor of Concern Feeding Guild of Concern Baseline Risk Identified*
Birds
Cadmium .- . .
Terrestrial birds - Chromium Low to negligible risks to the assessment endpoint of
C stable or increasing populations
opper
Killdeer Invertivore (terrestrial) Lgad Risks to individual plrds are present and population-
Zinc level risks may be present
Note:

! Risk to individuals of characterized as negligible are not included in this table.

Baseline risks to ecological receptors associated with the wastes in the impoundments north of I-
10 are the result of exposures to dioxins localized to the immediate vicinity of the
impoundments. Baseline ecological risks include reproductive risks to mollusks from dioxin, but
primarily in the area that surrounds the former waste impoundments north of I-10, and low risks
of reproductive effects in individual mollusks in sediments adjacent to the sand separation area,
but not to populations of mollusks. Baseline risks include moderate risks to individual birds like
the killdeer or spotted sandpiper whose foraging area could regularly include the shoreline
adjacent to the impoundments north of I-10, but low risk to populations because of the low to
moderate probability that individual exposures reach effects levels. Baseline risks include risks
to individual small mammals with home ranges that include areas adjacent to the impoundments
such as the marsh rice rat, but low to negligible risks to small mammal populations because of
the moderate probability that exposures will reach levels associated with reproductive effects in
individuals, and because small mammals reproduce rapidly. Baseline risks to benthic
macroinvertebrate communities and populations of fish, birds, mammals, and reptiles resulting
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from the presence of metals, bis(2-ethylhexyl) phthalate, PCBs, carbazole, and phenol on the site
are negligible. Risks to fish populations from all chemicals of potential concern are negligible.

There are negligible risks to populations of wading birds represented by the great blue heron, and
to populations of diving birds like the neotropic cormorant. There are negligible risks to
populations of terrestrial mammals such as the raccoon. There are low to negligible risks to
individual terrestrial insectivorous birds like the killdeer from exposure to zinc, and negligible
risks to populations of such birds. Although the upper bound of estimated daily intakes of zinc
by individual killdeer is about equal to conservative effects thresholds, the exposure estimate is
influenced by the use of generic models to estimate zinc concentrations in the foods of the
killdeer, and this model likely overestimates ingested tissue concentrations, resulting in
overestimates of exposure and risk. The highest exposures of killdeer to zinc occur outside of the
northern impoundment perimeter, and background exposures less than 30 percent were lower
than on the site. In addition, the low probability of individual exposures exceeding effects levels
indicates low risk to populations. There are also low to negligible risks to individual terrestrial
insect eating birds from exposure to dioxins.

2.7.3 Basis for Action

In summary, the site poses unacceptable risks to the recreational fisher (Hazard Index 65), to the
recreational visitor (Hazard Index 66), and, for the Southern Impoundment, to the construction
worker (Hazard Index 46). These risks result from release or threatened releases of dioxins,
furans, and PCBs from the site.

The response action selected in this ROD is necessary to protect the public health or welfare and
the environment from actual or threatened releases of hazardous substances, as defined by NCP
§300.5, into the environment.

2.8 REMEDIAL ACTION OBJECTIVES

Remedial Action Objectives (RAOs) describe what the proposed site cleanup is expected to
accomplish. According to the NCP, 40 CFR §300.430(a)(1)(1), the “national goal of the remedy
selection process is to select remedies that are protective of human health and the environment,
that maintain protection over time, and that minimize untreated waste.” Based on information
relating to types of contaminants, environmental media of concern, and potential exposure
pathways, site specific RAOs were developed. The remedial action objectives developed
consider the current and reasonably anticipated future land use including the use for industrial
applications and by recreational fishers. Concentrations of polychlorinated bi-phenyls in waste
materials and sediments were either significantly correlated with concentrations of dioxins or
were generally below detection limits. Therefore, no remedial action objective was developed for
polychlorinated bi-phenyls because remediation of material contaminated with dioxins will also
remediate the co-located polychlorinated bi-phenyls. While the human health risk assessment
considered subsistence fisher populations, the Texas Department of State and Health Services
(DSHS) could not identify subsistence fishers in the area of the site. Therefore, this receptor is
not considered to be consistent with the current or future land use. The Environmental Protection
Agency used the next most conservative value of a child recreational fisher for its risk
calculations.
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The Remedial Action Objectives are:

RAO 1: Prevent releases of dioxins and furans above cleanup levels from the former
waste impoundments to sediments and surface water of the San Jacinto River.

RAO 2: Reduce human exposure to dioxins and furans from ingestion of fish by
remediating sediments to appropriate cleanup levels.

RAO 3: Reduce human exposure to dioxins and furans from direct contact with or
ingestion of paper mill waste, soil, and sediment by remediating affected media to
appropriate cleanup levels.

RAO 4: Reduce exposures of benthic invertebrates, birds, and mammals to paper mill
waste derived dioxins and furans by remediating affected media to appropriate cleanup
levels.

The following cleanup levels provide numerical criteria that will be used to measure the progress
in meeting the Remedial Action Objectives. The cleanup levels are acceptable exposure levels
(i.e., contaminant concentration levels) that are protective of human health and the environment,
and are developed considering applicable or relevant and appropriate requirements, as specified
in the National Contingency Plan.

Site risk-based cleanup levels are presented below:

Dioxin in sediment — 30 ng/kg (recreational fisher). This level is also protective for
ecological risk.

Dioxin in paper mill waste material and soil in the Northern Impoundments — 30 ng/kg
(recreational fisher).

Dioxin in paper mill waste material and soil in the Southern Impoundment — 240 ng/kg
(Southern Impoundment construction worker).

Texas Surface Water Quality Standard for Dioxins/Furans — 7.97 x 10" ug/L (as TCDD
equivalents). [30 Texas Administrative Code §307.6(d)(a)(A) and (B) and §307.10]. This
standard was updated by the Texas Commission on Environmental Quality in 2014 and
approved by the Environmental Protection Agency to base the dioxin standard on water
column criteria. The standard was calculated based on an oral cancer slope factor of
156,000 (mg/kg-day)™! found in in the Environmental Protection Agency 2002 National
Recommended Water Quality Criteria Matrix.

The sediment cleanup level of 30 ng/kg was developed for the Site based on protecting human
health of the most vulnerable potentially exposed group or individual of the community. In this
case a recreational child fisher was assumed to get exposed to contaminated sediment through
incidental ingestion, dermal contact, and from the ingestion of fish/shellfish. The 30 ng/kg is
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associated with a noncancer Hazard Index of one with the understanding that protection at a
Hazard Index of one will also protect for cancer effects near the middle (2.1 x 10-5) of the
Environmental Protection Agency’s generally acceptable cancer risk range.

The 240 ng/kg cleanup level applies to waste material and sub-surface soil for the Southern
Impoundment (Figure 33) and is associated with a non-cancer Hazard Index of one. In this case a
construction worker was assumed to get exposed to contaminated sub-surface soils in the area
during construction activities.

The background sediment reference envelope value upstream from the Site has a dioxin
concentration of 7.2 ng/kg, which is well below the sediment cleanup level of 30 ng/kg.
Therefore, re-contamination of the Site by new sediment being carried downstream is not likely.
There is no cleanup level for fish tissue because the required sediment cleanup measures at the
site will reduce contaminant concentrations in tissue, but these concentrations will continue to be
affected by factors outside the scope of the Comprehensive Environmental Response,
Compensation, and Liability Act site cleanup, including upstream and downstream dioxin inputs
from other sources. Measuring trends against target tissue concentrations is useful for assessing
risk reduction and for risk communication, but tissue cleanup levels are not required to evaluate
these trends. It is anticipated that the 30 ng/kg dioxin cleanup level in sediment will be achieved
relatively soon after construction of the Preferred Alternative (Alternative 6N) is completed, or
approximately 2% years after construction begins. The 240 ng/kg dioxin cleanup level for the
Southern Impoundment will be achieved when construction of the Preferred Alternative there
(Alternative 4S) is completed, or approximately 7 months after construction begins.

The cleanup level for sediment (30 ng/kg) is based upon risk concerns. Figure 34 does show
sediment areas that are greater than the cleanup level of 30 ng/kg. However, when considering
the overall Site, the average surface sediment concentration, at 12.5 ng/kg, is significantly less
than the cleanup level of 30 ng/kg. This assessment of the weighted average sediment
concentration outside of the impoundments is below the cleanup level and does not pose an
overall unacceptable risk. Notwithstanding the previous statements, the sediment in the Sand
Separation Area will be addressed under the remedial alternatives discussed below, with the
exception of the No Further Action alternative.

2.9 DESCRIPTION OF ALTERNATIVES

The feasibility study identified and screened possible response actions and remedial technologies
applicable to the site. Several treatment technologies, including thermal (in-pile thermal
desorption) and chemical (solvated electron technology and base catalyzed decomposition)
processes, were also considered for use at the site but were not included in a remedial alternative,
as discussed further in the Feasibility Study. The feasibility study contains a detailed analysis of
each alternative against the remedy selection criteria and a comparative analysis of how the
alternatives compare to each other.

Following the screening process, remedial alternatives were developed to address the area north
of [-10 and the area south of I-10. Alternatives that address the area north of I-10 and aquatic
environment include the letter “N” in the title (e.g., IN, 2N), and alternatives that address the
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area south of I-10 include the letter “S” in the title (e.g., 1S, 2S). During the Feasibility Study,
cost estimates were developed for each remedial action alternative for comparison purposes. The
expected accuracy of Feasibility Study cost estimates ranges from —30 percent to +50 percent.
The EPA developed additional cost information in the process of responding to public
comments. The total present worth costs for this and all other alternatives are calculated using a
30-year timeframe and a 7% discount rate.

Alternatives for the San Jacinto River and Area North of 1-10:

Alternative 1N — Temporary Armored Cap and Ongoing Operations, Inspection, and
Maintenance (No Further Action)

Estimated Maintenance Cost (e.g., inspection, maintenance): $0.4 million
Estimated Total Present Worth Cost: $0.4 million
Estimated Construction Time/Time to meet RAOs: Construction complete

Under this alternative, No Further Action would be conducted for the temporary armored cap
constructed under the Time Critical Removal Action, and no additional remedial action would be
implemented. Treatment through solidification of a portion (6,000 cubic yards) of the paper mill
waste material was completed to aid construction of the cap. However, this alternative has no
further provision for treatment or removal of the Principal Threat Wastes (PTW). In general,
PTW are those source materials considered to be highly toxic or highly mobile and which
generally cannot be contained in a reliable manner or would present a significant risk to human
health or the environment should exposure occur. A more detailed discussion of PTW is included
below in the “Principal Threat Waste™ section.

This alternative includes ongoing operations, inspection, and maintenance of the armored cap,
which includes inspection and periodic maintenance. This alternative has no provision for the
sand separation area. This alternative will not comply with all of the Applicable or Relevant and
Appropriate Requirement (ARARs) for the Site.

Alternative 2N — Armored Cap, Institutional Controls, Ground Water Monitoring, and
Monitored Natural Recovery

Estimated Maintenance Cost: $2.0 million
Estimated Total Present Worth Cost: $2.0 million
Estimated Construction Time/Time to meet RAOs: Construction complete

This alternative includes all of the elements discussed under Alternative 1N, plus institutional
and engineering controls, ground water monitoring, and Monitored Natural Recovery. Monitored
Natural Recovery would be used to achieve the cleanup level for sediment in the sand separation
area and the Texas Surface Water Quality Standard in the San Jacinto River. Hydrodynamic and
sediment transport modeling of the San Jacinto River in the vicinity of the Site determined that
there is a net deposition of sediment that will support Monitored Natural Recovery. Further,
approximately two feet of sediment deposition found in deeper areas over the toe of the cap in
the northwest area during an Environmental Protection Agency Dive Team inspection of the cap

Part 2: The Decision Summary
59



San Jacinto River Waste Pits Record of Decision

supports the depositional nature of some areas. However, riverbed erosion/scour has also
occurred in some areas as demonstrated by the 2015 and the 2017 flooding when eroded areas
were discovered adjacent to the eastern part of the temporary cap. Because future sedimentation
is uncertain, monitoring will be conducted to assess natural recovery. This Alternative 2N this
would not result in treatment of the Principal Threat Waste other than the solidification for the
original construction of the cap.

Ground water monitoring would be implemented to ensure that there are no long-term
unacceptable impacts to ground water resulting from the waste left in place. Groundwater
monitoring will be conducted in areas bounding waste materials (both vertically and laterally)
and will include both dissolved phase COC concentrations and concentrations that may result
from facilitated transport. Institutional controls are non-engineered instruments such as
administrative and legal controls that help minimize the potential for human exposure to
contamination and protect the integrity of a remedy by limiting land or resource use. Engineering
controls are physical measures such as fencing or signage that are used to limit access to
contaminated areas or areas that may pose a physical hazard. Institutional controls would be
implemented to place restrictions on dredging and anchoring to protect the integrity of the
armored cap and to limit potential disturbance and resuspension of buried sediment near the sand
separation area. Under this remedial alternative, the following institutional and engineering
controls would be implemented:

e A special sampling and analysis protocol will be required for each permittee conducting
activities under the Clean Water Act Section 404 and Rivers and Harbors Action Section
10 within a defined watershed area around the remediated areas. This protocol will be
monitored and enforced by a joint EPA, USACE, and TCEQ agreement and will ensure
that permitted dredging activities do not impact site cleanup. These restrictions will
protect the integrity of the armored cap and sand separation area and limit potential
disturbance and resuspension of buried sediment.

e Alert property owners of the presence of subsurface materials exceeding cleanup levels.

¢ Public notices and signage around the perimeter of the armored cap site would be
maintained or provided, as appropriate.

e As aresult of the long term persistence of dioxin, it is anticipated that the institutional
controls will be essentially permanent measures.

This alternative includes ongoing operations, inspection, and maintenance of the armored cap,
which includes inspection and periodic maintenance, and the Environmental Protection Agency
S-year reviews as required under the National Contingency Plan in 40 Code of Federal
Regulations 300.430 (f)(iv)(2). A periodic sampling and analytical program would also be
implemented to monitor the progress of natural recovery. The current temporary cap has had no
impact on navigation, and this alternative is not expected to be different.

Alternative 3N — Upgraded Cap, Institutional Controls, Ground Water Monitoring, and
Monitored Natural Recovery

Estimated Capital Cost: $1.77 million
Estimated In-Direct and Operation & Maintenance Cost: $2.38 million
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Estimated Total Present Worth Cost: $4.1 million
Estimated Construction Time/Time to meet RAOs: 2 months

This alternative includes the actions described under Alternative 2N plus additional
improvements to the temporary armored cap to create an upgraded cap. The improvements use a
higher factor of safety of 1.5 for sizing the armor stone, and include flattening submerged slopes
from 2-horizontal to 1-vertical (2H:1V) to 3H:1V and flattening the slopes in the surf zone from
3H:1V to 5-horizontal to 1-vertical (SH:1V). In addition, the Upgraded Cap uses larger rock
sized for the “No Displacement” design scenario, which is more conservative than the “Minor
Displacement” scenario used in the Armored Cap’s design. This alternative will increase the
long-term stability of the armored cap compared to Alternatives 1N and 2N. However, the
upgraded cap under Alternative 3N is expected to experience 80% erosion of the cap during a
severe storm as modelled by the Corps of Engineers and documented in the Corps’ report
(Appendix A of the Feasibility Study). Cost estimates for this alternative also include additional
measures to protect the upgraded cap from potential vessel traffic in the form of a protective
perimeter barrier and could include construction of a 5-foot high submerged rock berm outside
the perimeter of the upgraded cap, in areas where vessels could potentially impact the cap.
Monitored Natural Recovery would be used to achieve the cleanup level for sediment in the sand
separation area and the Texas Surface Water Quality Standard in the San Jacinto River.

This Alternative 3N would not result in treatment other than the previously performed
solidification for construction of a portion of the Principal Threat Waste, which is defined as
material containing dioxin greater than 300 ng/kg.

Upon completion, the Upgraded Cap would be constructed to a standard that exceeds
Environmental Protection Agency and United States Army Corps of Engineers design guidance,
and meets or exceeds the recommended enhancements suggested by the United States Army
Corps of Engineers in their 2013 evaluation. Ground water monitoring would be implemented to
ensure that there are no long-term unacceptable impacts to ground water resulting from the waste
left in place. Groundwater monitoring will be conducted in areas bounding waste materials (both
vertically and laterally) and will include both dissolved phase COC concentrations and
concentrations that may result from facilitated transport. Institutional controls would be
implemented to place restrictions on dredging and anchoring to protect the integrity of the
armored cap and to limit potential disturbance and resuspension of buried sediment near the sand
separation area. Under this remedial alternative, the following institutional and engineering
controls would be implemented:

e A special sampling and analysis protocol will be required for each permittee conducting
activities under the Clean Water Act Section 404 and Rivers and Harbors Action Section
10 within a defined watershed area around the remediated areas. This protocol will be
monitored and enforced by a joint EPA, USACE, and TCEQ agreement and will ensure
that permitted dredging activities do not impact site cleanup. These restrictions will

e protect the integrity of the armored cap and sand separation area and limit potential
disturbance and resuspension of buried sediment. Alert property owners of the presence
of subsurface materials exceeding cleanup levels.
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e Public notices and signage around the perimeter of the armored cap site would be
maintained or provided, as appropriate.

e As aresult of the long term persistence of dioxin, it is anticipated that the institutional
controls will be essentially permanent measures.404

This alternative includes ongoing operations, inspection, and maintenance of the armored cap,
which includes inspection and periodic maintenance, and the Environmental Protection Agency
5-year reviews as required under the National Contingency Plan in 40 Code of Federal
Regulations 300.430 (f)(iv)(2). A periodic sampling and analytical program would also be
implemented to monitor the progress of natural recovery. The current temporary cap has had no
impact on navigation, and this alternative is not expected to be different.

Alternative 3aN — Enhanced Cap, Protective Pilings, Institutional Controls, Ground Water
Monitoring, and Monitored Natural Recovery

Estimated Capital Cost: $19.7 million

Estimated In-Direct and Operation & Maintenance Cost: $5.1 million
Estimated Total Present Worth Cost: $24.8 million

Estimated Construction Time/Time to meet RAOs: 15 months

The Corps of Engineers determined that the cap considered for Alternative 3N may experience
80% erosion of the armor cap (Appendix A of the Feasibility Study), and substantial erosion of
the underlying paper mill waste material in a future severe storm. This alternative, 3aN, includes
the actions described under Alternative 3N plus additional enhancements to the armored cap
recommended by the Corps of Engineers to create an enhanced cap with increased long-term
stability.

The additional cap enhancements added for this alternative include pre-stressed concrete or
concrete filled steel pipe pilings placed 30 feet apart around the perimeter of the cap to protect
from barge strikes. The spacing is designed to catch a typical barge, which is 35 feet wide. An
additional armor stone cap with a thickness of at least 24 inches would be placed over the armor
cap for Alternative 3N. The armor stone would have a median diameter of 15 inches. This
additional armor stone would cover 13.4 acres of the 17.1-acre armored cap. Also, a coarse
gravel filter layer would be placed on 1.5 acres of the Northwest Area where there is currently no
geotextile under the armor cap. The actual scope and design of the cap enhancements, and
additional area needed to construct the required slopes, would be determined in the Remedial
Design. This additional weight of rock on top of the waste pits may cause cap settling and/or
pushing the waste material out the sides of the cap; the Remedial Design will consider the
significance of and design issues related to this. Monitored Natural Recovery would be used to
achieve the cleanup level for sediment in the sand separation area and the Texas Surface Water
Quality Standard in the San Jacinto River.

This Alternative 3aN this would not result in treatment of the Principal Threat Waste, which is
defined as site material containing dioxin greater than 300 ng/kg, with the exception of the
solidification for construction of the western cell of the original cap. Alternative 3aN also would
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require ongoing maintenance to ensure cap integrity over the hundreds of years the site waste
will remain toxic.

Ground water monitoring would be implemented to ensure that there are no long-term
unacceptable impacts to ground water resulting from the waste left in place. Groundwater
monitoring will be conducted in areas bounding waste materials (both vertically and laterally)
and will include both dissolved phase COC concentrations and concentrations that may result
from facilitated transport. Institutional controls would be implemented to place restrictions on
dredging and anchoring to protect the integrity of the armored cap and to limit potential
disturbance and resuspension of buried sediment near the sand separation area. Under this
remedial alternative, the following institutional and engineering controls would be implemented:

e A special sampling and analysis protocol will be required for each permittee conducting
activities under the Clean Water Act Section 404 and Rivers and Harbors Action Section
10 within a defined watershed area around the remediated areas. This protocol will be
monitored and enforced by a joint EPA, USACE, and TCEQ agreement and will ensure
that permitted dredging activities do not impact site cleanup. These restrictions will

e protect the integrity of the armored cap and sand separation area and limit potential
disturbance and resuspension of buried sediment. Alert property owners of the presence
of subsurface materials exceeding cleanup levels.

e Public notices and signage around the perimeter of the armored cap site would be
maintained or provided, as appropriate.

e As aresult of the long term persistence of dioxin, it is anticipated that the institutional
controls will be essentially permanent measures.

This alternative includes ongoing operations, inspection, and maintenance of the armored cap,
which includes inspection and periodic maintenance, and the Environmental Protection Agency
5-year reviews as required under the National Contingency Plan in 40 Code of Federal
Regulations 300.430 (f)(iv)(2). Because Alternative 3aN is the most robust containment
alternative, the EPA further evaluated the operation and maintenance costs of this alternative for
the purpose of comparison with the removal alternative. A periodic sampling and analytical
program would also be implemented to monitor the progress of natural recovery. The current
temporary cap has had no impact on navigation, and this alternative is not expected to be
different.

Alternative 4N — Partial Solidification/Stabilization, Upgraded Cap, Institutional Controls,
Ground Water Monitoring, and Monitored Natural Recovery

Estimated Capital Cost: $11.1 million

Estimated In-Direct and Operation & Maintenance Cost: $3.7 million
Estimated Total Present Worth Cost: $14.8 million

Estimated Construction Time/Time to meet RAOs: 17 months

This remedial alternative provides for solidification and stabilization of the most highly
contaminated material. The purpose of solidification/stabilization at the site is to reduce the
mobility of the waste material, thereby reducing the potential for a dioxin release into the San
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Jacinto River. A dioxin and furan value that exceeds 13,000 ng/kg dioxin was used to define the
most highly contaminated material. This alternative would result in treatment of a portion of the
Principal Threat Waste. Under this alternative, 3.6 acres of the armor cap would be removed and
about 52,000 cubic yards of materials beneath the cap exceeding 13,000 ng/kg dioxin regardless
of waste material depth would undergo solidification and stabilization. The type of amendments
would be determined during the Remedial Design. The extent of the area for partial solidification
and stabilization is the western cell and a portion of the eastern cell that is currently covered by
the armored cap. Based on current site data, all samples exceeding 13,000 ng/kg dioxin are
located in areas where the water depth is 10 feet or less, so the maximum depth of solidification
and stabilization in the western cell would be to approximately 10-feet below the current base of
the armored cap and on average approximately 5-feet below the current base of the armored cap
in the eastern cell and northwestern area.

For solidification/stabilization, amendments such as Portland cement or other materials would be
mixed with the waste material. Mixing of amendments and the waste material could be
accomplished using large diameter augers or conventional excavators. Before mixing, portions of
the armored cap armor rock where mixing will occur would need to be removed and stockpiled
for reuse, if possible, or washed to remove adhering sediment and disposed in an appropriate
facility. The geotextile and geomembrane in those areas would also need to be removed and
disposed of as contaminated debris. Submerged areas to be stabilized would need to be isolated
from the surface water with sheet piling and mostly dewatered prior to mixing with treatment
reagents using conventional or long reach excavators.

Finally, an upgraded cap would be constructed as described in 3N, including replacement of the
armor rock layer geomembrane and geotextile over the solidification and stabilization footprint;
and the measures described under Alternative 3N to protect the upgraded cap from vessel traffic
would be implemented. If this alternative had been selected, an enhanced cap (as described for
Alternative 3aN) would have been considered for inclusion instead of the cap described under
Alternative 3N.

Monitored Natural Recovery would be used to achieve the sediment cleanup level in the sand
separation area and the Texas Surface Water Quality Standard in the San Jacinto River.
Institutional controls would be implemented to place restrictions on dredging and anchoring to
protect the integrity of the armored cap and to limit potential disturbance and resuspension of
buried sediment near the sand separation area. Under this remedial alternative, the following
institutional and engineering controls would be implemented:

e A special sampling and analysis protocol will be required for each permittee conducting
activities under the Clean Water Act Section 404 and Rivers and Harbors Action Section
10 within a defined watershed area around the remediated areas. This protocol will be
monitored and enforced by a joint EPA, USACE, and TCEQ agreement and will ensure
that permitted dredging activities do not impact site cleanup. These restrictions will

e protect the integrity of the armored cap and sand separation area and limit potential
disturbance and resuspension of buried sediment.

e  Alert property owners of the presence of subsurface materials exceeding cleanup levels.
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e Public notices and signage around the perimeter of the armored cap site would be
maintained or provided, as appropriate.

e As aresult of the long term persistence of dioxin, it is anticipated that the institutional
controls will be essentially permanent measures.

Ground water monitoring would be implemented to ensure that there are no long-term
unacceptable impacts to ground water resulting from the waste left in place. Groundwater
monitoring will be conducted in areas bounding waste materials (both vertically and laterally)
and will include both dissolved phase COC concentrations and concentrations that may result
from facilitated transport.

The estimated footprint of this alternative is approximately 2.6 acres in the western cell and 1.0
acre of submerged waste material spanning the eastern cell and the northwestern area. Based on
the horizontal and vertical limits identified for this alternative, a total of approximately 52,000
cubic yards of soil and waste material would be treated.

This alternative includes ongoing operations, inspection, and maintenance of the armored cap,
which includes inspection and periodic maintenance, and the Environmental Protection Agency
S5-year reviews as required under the National Contingency Plan in 40 Code of Federal
Regulations 300.430 (f)(iv)(2). A periodic sampling and analytical program would also be
implemented to monitor the progress of natural recovery. The current temporary cap has had no
impact on navigation, and this alternative is not expected to be different.

Alternative 5N — Partial Removal, Upgraded Cap, Institutional Controls, Ground Water
Monitoring, and Monitored Natural Recovery

Estimated Capital Cost: $24.86 million

Estimated In-Direct and Operation & Maintenance Cost: $4.94 million
Estimated Total Present Worth Cost: $29.8 million

Estimated Construction Time/Time to meet RAOs: 13 months

This remedial alternative provides for removal and offsite disposal of the most highly
contaminated material. A dioxin and furan value that exceeds 13,000 ng/kg dioxin was used to
define the most highly contaminated material; however, this would not result in removal or
treatment of all of the Principal Threat Waste, which is defined as site material containing dioxin
greater than 300 ng/kg. Under this alternative, 3.6 acres of the armor cap would be removed and
about 52,000 cubic yards of materials beneath the cap exceeding 13,000 ng/kg dioxin, regardless
of waste material depth, would be removed. The lateral and vertical extent and volume of waste
material removed under this alternative is the same as the waste material to be treated as
described in the previous section for alternative 4N. Construction of an upgraded cap,
institutional controls, and Monitored Natural Recovery for the sand separation area, as described
in Alternative 3N, are also included in this remedial alternative. If this alternative had been
selected, an enhanced cap (as described for Alternative 3aN) would have been considered for
inclusion instead of the cap described under Alternative 3N.
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To mitigate potential water quality issues, submerged areas would need to be isolated using
berms, sheet piles, and/or turbidity barrier/silt curtains prior to excavating waste material.
Upland areas would not need to be isolated with sheet piling, but the excavation would require
continuous dewatering and may need to be timed to try to avoid high water and times of year
when storms are most likely.

Treatability studies will be conducted during the Remedial Design to determine the appropriate
type and amount of stabilization amendments to treat the waste materials and meet the disposal
standards of the receiving facility. The agents for stabilization may include fly ash, cement, soil,
or other materials. The material removed during the remediation will be tested to comply with
the applicable requirements Effluent from excavated waste material dewatering would need to be
handled appropriately, potentially including treatment prior to disposal. Following completion of
the excavation, the work area would be backfilled to replace the excavated waste material and
then the upgraded cap would be constructed, including replacing the armor rock layer above the
excavation footprint and the geomembrane and geotextile layers. Institutional controls would be
implemented to place restrictions on dredging and anchoring to protect the integrity of the
armored cap and to limit potential disturbance and resuspension of buried sediment near the sand
separation area. Under this remedial alternative, the following institutional and engineering
controls would be implemented:

e A special sampling and analysis protocol will be required for each permittee conducting
activities under the Clean Water Act Section 404 and Rivers and Harbors Action Section
10 within a defined watershed area around the remediated areas. This protocol will be
monitored and enforced by a joint EPA, USACE, and TCEQ agreement and will ensure
that permitted dredging activities do not impact site cleanup. These restrictions will

e protect the integrity of the armored cap and sand separation area and limit potential
disturbance and resuspension of buried sediment.

e Alert property owners of the presence of subsurface materials exceeding cleanup levels.

e Public notices and signage around the perimeter of the armored cap site would be
maintained or provided, as appropriate.

e As aresult of the long term persistence of dioxin, it is anticipated that the institutional
controls will be essentially permanent measures.

Ground water monitoring would be implemented to ensure that there are no long-term
unacceptable impacts to ground water resulting from the waste left in place. Groundwater
monitoring will be conducted in areas bounding waste materials (both vertically and laterally)
and will include both dissolved phase COC concentrations and concentrations that may result
from facilitated transport.

This alternative includes ongoing operations, inspection, and maintenance of the armored cap,
which includes inspection and periodic maintenance, and the Environmental Protection Agency
S-year reviews as required under the National Contingency Plan in 40 Code of Federal
Regulations 300.430 (f)(iv)(2). A periodic sampling and analytical program would also be
implemented to monitor the progress of natural recovery. The current temporary cap has had no
impact on navigation, and this alternative is not expected to be different.
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Alternative 5aN - Partial Removal, Upgraded Cap, Institutional Controls, Ground Water
Monitoring, and Monitored Natural Recovery

Estimated Capital Cost: $60.38 million

Estimated In-Direct and Operation & Maintenance Cost: $9.21 million
Estimated Total Present Worth Cost: $69.6 million

Estimated Construction Time/Time to meet RAOs: 19 months

For purpose of this partial removal alternative, the original cleanup level for a recreational visitor
of 200 ng/kg dioxin was considered for the areas within the armored cap, which are either above
the water or where the water depth is 10 feet or less. As an additional criterion for this
alternative, locations exceeding 13,000 ng/kg dioxin are also removed regardless of water depth;
however, all samples exceeding 13,000 ng/kg dioxin are located in areas where the water depth
is 10 feet or less. This alternative entails removal of approximately 137,600 cubic yards of waste
material from the waste pits.

As with Alternatives 4N and 5N, the existing armored cap (consisting of cap rock,
geomembrane, and geotextile) would need to be removed prior to beginning excavation work.

This alternative also includes an engineered barrier to manage water quality during construction.
In shallow water areas (water depths up to approximately 3 feet), this barrier would be
constructed as an earthen berm, extending to an elevation at least 2 feet above the high water
elevation in consideration of wind generated waves and vessel wakes.

Submerged areas would need to be isolated using berms, sheet piles, and/or turbidity barrier/silt
curtains prior to excavating waste material. Excavated waste material would be offloaded,
dewatered, and stabilized at a dedicated offloading location, as necessary, to eliminate free
liquids for transportation and disposal.

Following removal of impacted waste material, the area from which waste materials are removed
would be covered with a residuals management layer of clean cover material.

Treatability studies will be conducted during the Remedial Design to determine the appropriate
type and amount of stabilization amendments to treat the waste materials and meet the disposal
standards of the receiving facility. The agents for stabilization may include fly ash, cement, soil,
or other materials. The material removed during the remediation will be tested to comply with
the applicable requirements

In the deeper water areas of the waste pits where removal is not conducted, the existing armored
cap would be maintained. Monitored Natural Recovery would be used to achieve the cleanup
level for sediment in the sand separation area. Institutional controls would be implemented to
place restrictions on dredging and anchoring to protect the integrity of the armored cap and to
limit potential disturbance and resuspension of buried waste material near the sand separation
area. Under this remedial alternative, the following institutional and engineering controls would
be implemented:
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e A special sampling and analysis protocol will be required for each permittee conducting
activities under the Clean Water Act Section 404 and Rivers and Harbors Action Section
10 within a defined watershed area around the remediated areas. This protocol will be
monitored and enforced by a joint EPA, USACE, and TCEQ agreement and will ensure
that permitted dredging activities do not impact site cleanup. These restrictions will
protect the integrity of the armored cap and sand separation area and limit potential
disturbance and resuspension of buried sediment. Alert property owners of the presence
of subsurface materials exceeding cleanup levels.

e Public notices and signage around the perimeter of the armored cap site would be
maintained or provided, as appropriate.

e As aresult of the long term persistence of dioxin, it is anticipated that the institutional
controls will be essentially permanent measures.

Ground water monitoring would be implemented to ensure that there are no long-term
unacceptable impacts to ground water resulting from the waste left in place. Groundwater
monitoring will be conducted in areas bounding waste materials (both vertically and laterally)
and will include both dissolved phase COC concentrations and concentrations that may result
from facilitated transport.

This alternative includes ongoing operations, inspection, and maintenance of the armored cap,
which includes inspection and periodic maintenance, and the Environmental Protection Agency
S-year reviews as required under the National Contingency Plan in 40 Code of Federal
Regulations 300.430 (f)(iv)(2). A periodic sampling and analytical program would also be
implemented to monitor the progress of natural recovery. The current temporary cap has had no
impact on navigation, and this alternative is not expected to be different.

Alternative 6N - Removal of Waste Materials Exceeding Cleanup Levels, MNR, and
Institutional Controls

Estimated Capital Cost: $ 93.7 million

Estimated In-Direct and Operation & Maintenance Cost: $11.8 million
Estimated Total Present Worth Cost: $ 105 million

Estimated Construction Time/Time to meet RAOs: 27 months

This alternative involves the removal of all waste material that exceeds the cleanup level of 30
ng/kg regardless of depth in the northern waste pits. Removal of the majority of the existing
armored cap and the removal of 162,000 cubic yards of material would be implemented.
Monitored Natural Recovery (MNR) will be used for the sediment in the sand separation area.

As discussed in the Proposed Plan of Action, EPA and USACE indicated that a potential small
release of the waste material may occur during removal activities under alternative 6N.
Comments received during the Proposed Plan comment period requested that EPA consider the
use of additional Best Management Practices (BMPs) to prevent or minimize the release of waste
material during removal. To this end, the EPA worked with USACE to further evaluate the use
of BMPs to minimize releases during remedial action. One of the BMPs proposed was the use of
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a cofferdam with excavation in the “dry” to prevent the re-suspension and residuals that typically
result from under water dredging.

Regarding the implementability of Alternative 6N, the use of a BMP such as a cofferdam is
considered to be an effective best management practice to control releases and residuals for
complete removal of the waste material at the San Jacinto River Waste Pits. Cofferdams offer
flexibility in construction methods and material to accommodate the local site conditions and
project goals. Additionally, the cofferdam can be placed outside of the armored cap to prevent
disturbance of the contaminated sediment prior to containment. Cofferdams have been
constructed in similar locales for excavation and construction activities such as at the Formosa
Plastics, Texas site for contaminated sediment removal, at Matagorda Bay for archeological
recovery and at numerous coastal sites for construction. The Phase 1 Removal Action in Passaic
River included sheetpile enclosures as a cofferdam for dioxin-contaminated sediment. Removal
in the “dry” was performed to control organic chemical liquid releases in the upper 1 2 miles of
the Housatonic River site using cofferdams and by-passing the river flows. Sheet pile wall
cofferdams have been used in a large sediment removal in the “dry” project in the Grand
Calumet River in Indiana to control organic chemical liquid releases. Berms have been employed
to form cofferdams to control resuspension at Hooker Chemical site in New York. In conclusion,
the use of cofferdams is a proven technology previously implemented at multiple sites.

While the final BMPs will be determined during the remedial design, EPA and USACE have
demonstrated that there is at least one technology (cofferdams) that is implementable and would
be effective in preventing releases from the Site during removal. All final BMPs used as part of
the remedial action will have to comply with ARARs, including the requirement that there be no
discharges that exceed the Texas Surface Water Quality Standards.

Treatability studies will be conducted during the Remedial Design to determine the appropriate
type and amount of stabilization amendments to treat the waste materials and meet the disposal
standards of the receiving facility. The agents for stabilization may include fly ash, cement, soil,
or other materials. The material removed during the remediation will be tested to comply with
the applicable requirements. Some operations, such as water treatment, may be barge mounted.

This alternative entails removal of approximately 162,000 cubic yards of waste material from the
waste pits footprint, which would require an offloading and waste material processing facility to
efficiently accomplish the work. Additional activities would include management and disposal of
dewatering effluent, including treatment if necessary. Material that is removed would be
transported in compliance with applicable requirements and permanently managed in an
approved permitted facility in accordance with the Environmental Protection Agency’s offsite
rule. Approximately 13,300 truck trips may be required to transport the waste material to the off-
site approved permitted facility; however, the capacity of roads to handle the loads will impact
the truck size that can be used. The method of transportation and number of trips will be
determined during the Remedial Design, as well as other transportation alternatives, including
rail and/or barge transport. Under this remedial alternative, the following institutional and
engineering controls would be implemented:
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e A special sampling and analysis protocol will be required for each permittee conducting
activities under the Clean Water Act Section 404 and Rivers and Harbors Action Section
10 within a defined watershed area around the remediated areas. This protocol will be
monitored and enforced by a joint EPA, USACE, and TCEQ agreement and will ensure
that permitted dredging activities do not impact site cleanup. These restrictions will

e protect the integrity of the sand separation area and limit potential disturbance and
resuspension of buried sediment. Alert property owners of the presence of subsurface
materials exceeding cleanup levels in the sand separation area.

e As aresult of the long term persistence of dioxin, it is anticipated that the institutional
controls will be essentially permanent measures.

This alternative includes the Environmental Protection Agency 5-year reviews as required under
the National Contingency Plan in 40 Code of Federal Regulations 300.430 (f)(iv)(2) because
contaminants will remain at the site above levels that allow for unlimited use and unrestricted
exposure. The current temporary cap has had no impact on navigation, and this alternative is not
expected to be different.

Alternatives for the Former Southern Impoundment:
Alternative 1S — No Action

Estimated Capital Cost: $0

Estimated In-Direct and Operation & Maintenance Cost: $0
Estimated Total Present Worth Cost: $0

Estimated Construction Time/Time to meet RAOs: None

Under this remedial alternative for the area of investigation south of I-10, impacted soil would
remain in place and no steps would be taken to alert future landowners or construction workers
of the presence, at depth, of dioxin concentrations exceeding cleanup goals. This alternative will
not comply with all of the ARARs for the Site.

Alternative 2S - Institutional Controls and Ground Water Monitoring

Estimated Capital Cost: $65,000

Estimated In-Direct and Operation & Maintenance Cost: $959,000
Estimated Total Present Worth Cost: $1.02 million

Estimated Construction Time/Time to meet RAOs: None

This alternative would apply to locations in the area south of I-10 where the dioxin concentration
in certain levels within the upper 10 feet of soil exceed the cleanup goal for the future
construction worker (240 ng/kg TEQ). The upper 10 feet depth is based on the depth for the
exposure scenario, i.e., construction worker. Dioxin concentrations in the upper 10 feet of soil
exceed the cleanup level. Ground water monitoring would be implemented to ensure that there
are no long-term unacceptable impacts to ground water resulting from the waste left in place.
Groundwater monitoring will be conducted in areas bounding waste materials (both vertically
and laterally) and will include both dissolved phase COC concentrations and concentrations that
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may result from facilitated transport. Under this remedial alternative, the following institutional
controls would be implemented:

e Deed restrictions would be applied to parcels in which the depth-weighted average dioxin
concentrations in the upper 10 feet of subsurface soil exceed the soil cleanup goal for the
future construction worker.

e Notices would be attached to deeds of affected properties to alert potential future
purchasers of the presence of waste and soil with dioxin concentrations exceeding the soil
cleanup goal.

e As aresult of the long term persistence of dioxin, it is anticipated that the institutional
controls will be essentially permanent measures.

This alternative includes ongoing ground water monitoring, and the Environmental Protection
Agency 5-year reviews as required under the National Contingency Plan in 40 Code of Federal
Regulations 300.430 ()(iv)(2).

Alternative 3S — Enhanced Institutional Controls and Ground Water Monitoring

Estimated Capital Cost: $367,000

Estimated In-Direct and Operation & Maintenance Cost: $1.04 million
Estimated Total Present Worth Cost: $1.4 million

Estimated Construction Time/Time to meet RAOs: 1 month

This remedial alternative would incorporate the Institutional controls identified in Alternative 2S
and add physical features to enhance the effectiveness of the institutional controls. The physical
features would include bollards to define the areal extent of the remedial action areas at the
surface and a marker layer that would alert workers digging in the area that deeper soil may be
impacted. Implementation of this remedial alternative may include the following steps:

e Removing up to 2 feet of surface soil.

e Temporarily stockpiling the soil onsite.

e Placing the marker layer (such as a geogrid or similar durable and readily visible
material) at the bottom of the excavation.

e Returning the soil to the excavation and re-establishing vegetative cover.

¢ Placing bollards at the corners of the remedial action areas.

Ground water monitoring would be implemented to ensure that there are no long-term
unacceptable impacts to ground water resulting from the waste left in place. Groundwater
monitoring will be conducted in areas bounding waste materials (both vertically and laterally)
and will include both dissolved phase COC concentrations and concentrations that may result
from facilitated transport.

Under this remedial alternative, the following institutional controls would be implemented:
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e Deed restrictions would be applied to parcels in which the depth-weighted average dioxin
concentrations in the upper 10 feet of subsurface soil exceed the soil cleanup goal for the
future construction worker.

e Notices would be attached to deeds of affected properties to alert potential future
purchasers of the presence of waste and soil with dioxin concentrations exceeding the soil
cleanup goal.

e As aresult of the long term persistence of dioxin, it is anticipated that the institutional
controls will be essentially permanent measures.

This alternative includes ongoing ground water monitoring, and the Environmental Protection
Agency 5-year reviews as required under the National Contingency Plan in 40 Code of Federal
Regulations 300.430 (f)(iv)(2).

Alternative 4S — Removal and Offsite Disposal, Institutional Controls

Estimated Capital Cost: $9.07 million

Estimated In-Direct and Operation & Maintenance Cost: $0.85 million
Estimated Total Present Worth Cost: $9.9 million

Estimated Construction Time/Time to meet RAOs: 7 months

This remedial alternative involves excavation and replacement of soil in the areas exceeding the
cleanup level. Implementation of this remedial alternative would require dewatering to lower the
water table to allow excavation of impacted soil in relatively dry conditions, and may need to be
timed to try to avoid high water and periods when storms are most likely. Treatability studies
will be conducted during the Remedial Design to determine the appropriate type and amount of
stabilization amendments to treat the waste materials and meet the disposal standards of the
receiving facility. The agents for stabilization may include fly ash, cement, soil, or other
materials. The material removed during the remediation will be tested to comply with the
applicable requirements. Effluent from excavation and subsequent dewatering would need to be
handled appropriately, potentially including treatment prior to disposal. Excavated soil would be
disposed of at an approved permitted landfill to be determined during the Remedial Design; the
excavation would be backfilled with imported soil, and vegetation would be re-established. An
existing building (an elevated frame

structure) and a concrete slab would need to be demolished and removed prior to excavating the
underlying soil. These features would be replaced, if necessary. Ground water monitoring is not
a part of this Alternative 4S because material containing dioxin above the cleanup level will be
removed and disposed of off-site.

The removal volume (50,000 cubic yards) was calculated assuming a conservative excavation
side slope of 2-horizontal to 1-vertical. Transportation and disposal costs were estimated
assuming that all of the excavated material would be transported to a licensed landfill for
disposal. Institutional controls will be applied to insure the continued industrial use of the area.

Under this remedial alternative, the following institutional controls may be implemented:
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e Deed restrictions would be applied to parcels where dioxin concentrations do not allow
for unrestricted use and unlimited access.

e Notices would be attached to deeds of affected properties to alert potential future
purchasers of the presence of waste and soil with dioxin concentrations exceeding EPA’s
protective level of 51 ng/kg for residential exposures (unlimited use and unrestrictive
access) (https://semspub.epa.gov/work/03/2245085.pdf; 2017).

e As aresult of the long term persistence of dioxin, it is anticipated that the institutional
controls will be essentially permanent measures.

2.10 SUMMARY OF COMPARARTIVE ANALYSIS OF ALTERNATIVES

The National Contingency Plan requires the use of nine criteria to evaluate the difference of
remediation alternatives individually and in comparison to each other. These criteria include
threshold criteria that each alternative must meet in order to be eligible for selection. Primary
balancing criteria are used to weigh major trade-offs among alternatives, and modifying criteria
involve state and community acceptance.

The two threshold criteria are: 1) overall protection of human health and the environment, and 2)
compliance with applicable or relevant and appropriate requirements. The five primary balancing
criteria are: 3) long-term effectiveness and permanence; 4) reduction of toxicity, mobility, or
volume through treatment; 5) short-term effectiveness; 6) implement-ability; and 7) cost. The
two modifying criteria are: 8) state acceptance, and 9) community acceptance. The
Environmental Protection Agency assesses public comment on the Proposed Plan to gauge
community acceptance. This section discusses the relative performance of each alternative
against the nine criteria and the rationale for selecting the Preferred Alternatives.

Threshold Criteria

The two threshold criteria are overall protection of human health and the environment, and
compliance with applicable or relevant and appropriate requirements. Of the nine criteria used to
evaluate remedial alternatives, discussed above, the first two criteria are considered threshold
criteria and must be met for an alternative to be a viable option.

Threshold Criteria — Overall Protection

The containment alternatives (2N through 5aN) are protective if they are properly maintained for
the length of time (hundreds of years) that the impounded waste retains its toxicity, and their
integrity is not compromised by extreme weather events, barge strikes and/or changes in the river
channel which could result in a future release. Alternative 6N is protective and best realizes the
Threshold Criteria because the waste material would be removed from its current location in and
adjacent to the San Jacinto River, and therefore not subject to a potential future release.

There are significant differences between the northern impoundment alternatives regarding the
amount of potential dioxin impacts to the San Jacinto River, and when those impacts may occur.
For example, Alternative 3N would not result in any significant short term increases in dioxin
impacts during construction because the existing cap is not removed. However, based on the
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Corps of Engineers review (Appendix A of the Feasibility Study), a severe future storm could
result in significant erosion of 80% of the armor cap and up to 2.4 feet of scour into the waste
pits. Removal alternatives with dredging will result in some releases of waste materials during
implementation, estimated by the Corps of Engineers to be between 0.2% and 0.34%. Other best
management practices, including the use of a cofferdam with excavation in the “dry”, would
preclude any material release during removal.

For the area south of I-10, other than Alternative 1S, the remedial alternatives considered in the
Feasibility Study Report are protective. However, the removal alternative (4S) is more protective
in the long-term and permanent because the waste material could not be potentially compromised
by future extreme weather events. The potentially affected receptor (future construction worker)
would be protected from exposure to soil with elevated dioxin concentrations by warnings and
restrictions (Alternatives 2S and 3S) or removal of impacted soil (Alternative 4S).

Threshold Criteria — Compliance with Applicable or Relevant and Appropriate
Requirement (ARARS)

Table 29 contains a list of the applicable or relevant and appropriate requirements, or ARARs,
identified for this site. The remedy relies on few chemical-specific ARARs because the final
cleanup standards are based primarily on risk calculations presented at length above rather than
ARARs drawn from other environmental statutes. ARARs such as the Texas Surface Water
Quality Standards, ordinarily treated as chemical-specific, are more action-specific for this site.

Given the location of the Site, location-specific ARARs such as the Coastal Zone Management
Act and Texas Coastal Management Plan would be applied when designing and implementing
the remedial alternatives except for No Action. Surveys conducted in 2009-2010 for the presence
of species or artifacts did not trigger applicability of potential ARARSs such as the Endangered
Species Act, National Historic Preservation Act, Fish and Wildlife Coordination Act, State of
Texas Threatened and Endangered Species regulations, and the Texas Antiquities Code, but EPA
remains in consultation with the responsible state and federal agencies. Location-specific
ARARs and To Be Considered (TBCs) criteria for CERCLA activities in waterways, floodplains,
and wetlands, such as the Coastal Zone Management Act, Rivers and Harbors Act, federal
Executive Orders on Floodplain Management and Protection of Wetlands, FEMA floodplain
regulations, Texas Coastal Management Plan, Texas regulations concerning obstructions to
navigation, and Harris County Regulations for Floodplain Management, etc., would be germane
to all remedial alternatives given the location of the site.

Action-specific ARARs would be followed for specific types of response activities appearing in
various combinations among the alternatives. Certain response alternatives may meet ARARs
more effectively. Action-specific ARARs for various alternatives are discussed below.

Alternatives for the San Jacinto River and Area North of 1-10
Alternative 1N would not contribute further toward eventual achievement of federal and state

surface water ARARs. Since there is no additional active remediation associated with this
alternative, action-specific and location-specific ARARs would not apply.
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Alternative 2N would comply with ARARs governing land use restrictions, fencing, and signage.

Alternatives 3N, 3aN, 4N, 5N, 5aN, and 6N all involve additional construction activities on the
temporary cap. This activity would be subject to, and designed to comply with location and
action-specific ARARs governing construction in or near the waterway and the floodplain. As
construction on the temporary cap involves excavation, management of discharges to surface
water, and possibly dredging, Clean Water Act Sections 303, 304, 309(b), 401, and 404, as well
as Texas Surface Water Quality Standards and Texas Water Quality Certification requirements,
would be observed to minimize short-term construction-related surface water quality impacts.
Executive Orders governing Wetlands Protection and Floodplain Management and the Harris
County Regulations for Flood Plain Management would also have to be considered in design and
implementation. To the extent that waste categorized as hazardous under the Resource
Conservation and Recovery Act (RCRA) is encountered in Alternatives 3N, 3aN, or 4N, it would
be handled in accordance with RCRA as outlined further below.

Alternatives 5N, 5aN, and 6N call for excavation, dewatering, possible stabilization, and removal
of wastes for off-site disposal. Action-specific ARARs outlined above for temporary cap
fortification would apply to these alternatives as well. Action-specific ARARs germane to the
nature of the waste would be followed depending upon waste categorization. RCRA Subtitle C
requirements would be applied to excavation, stabilization, handling, transportation, and
selection of a disposal facility for the RCRA hazardous wastes removed from the Site, and
possibly to site waste categorized as RCRA non-hazardous but shipped off-site for disposal.
RCRA Subtitle D and Texas requirements for Industrial Solid Waste and Municipal Hazardous
Waste requirements would be observed in activities involving waste categorized as RCRA non-
hazardous. Substantive requirements of the Toxic Substances Control Act would be integrated
into design and implementation involving PCB remediation wastes. Finally, state and federal
standards such as control of noise and air emissions from on-site activities would be incorporated
into work plans for such activities.

All remedial alternatives identified for the northern impoundments comply with ARARs, except
that it should be noted that the current levels of dioxins and furans in the San Jacinto River in the
immediate vicinity of the site continue to exceed the Texas Surface Water Quality Standard
(TSWQS) for dioxins/furans of 0.0797 pg/L TEQ [30 Texas Administrative Code
§307.6(d)(a)(A) and (B) and §307.10] and also continue to exceed concentrations of dioxin and
furans upstream of the site. Surface water sampling conducted in July 2016 found the highest
average dioxin/furan concentration of 0.681 pg/L TEQ was directly above the eastern cell of the
northern impoundments. The July 2016 surface water sampling indicated that tetra-dioxin and
tetra-furan both more than tripled going over the cap. While concentrations upstream also exceed
the TSWQS, the site continues to contribute dioxins and furans, particularly TCDD and TCDF,
to the river system over six years after implementation of the TCRA. Based on the data and
information in the record, additional measures taken to strengthen the cap in Alternatives 3N and
3aN, or to partially treat and/or remove a portion of the waste in Alternatives 4N, SN and 5aN,
and/or an additional length of time, will not necessarily improve the surface water quality issues
currently associated with the site.
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In response to comments received during the public comment period, the EPA worked with the
USACE to develop at least one engineering method for Alternative 6N, use of a cofferdam, that
would prevent releases during waste removal in exceedance of the Texas Surface Water Quality
Standard for dioxins and furans, and other methods may be developed during the Remedial
Design. In addition, one of the applicable requirements is the Clean Water Act §404(b)(1), which
addresses discharges of dredge and fill material into waters of the United States. Under the
404(b)(1) guidelines, efforts should be made to avoid, minimize, and mitigate adverse effects on
the waters of the U.S. and, where possible, select a practicable (engineering feasible) alternative
with the least adverse effects.

The substantive requirements of Section 404 were considered in the development of Alternative
6N to minimize adverse impacts to waters of the United States through the use of best
management practices such as a cofferdam to minimize releases to the San Jacinto River.
Additional evaluations will be conducted during the Remedial Design to determine the potential
habitat impacts related to impacts of dredging and placement of the clean residual layer
management materials in order to document compliance with CWA Section 404(b)(1).

Several waste disposal facilities have been identified for the excavation alternatives that could
potentially receive the waste material. The actual disposal location, as well as the specifics of the
removal activities themselves, would be determined during the Remedial Design and would be
required to comply with all ARARs.

Alternatives for the Former Southern Impoundment

For the area south of I-10, other than Alternative 1S, the remedial alternatives considered in the
Feasibility Study Report comply with applicable or relevant and appropriate requirements.

Alternative 2S and 3S call for imposition of Institutional Controls, without active remedial
measures. Institutional controls would include deed restrictions on parcels where dioxin cleanup
goals are exceeded in the upper ten feet of subsurface soil and notices of contamination filed
with the deeds of affected properties. ICs alone, though compliant with ARARs, do not reduce
the toxicity, mobility or volume of the waste left in place. Under RCRA, a hazardous waste must
be handled as hazardous waste if moved outside the area of contamination of its current location,
as in Alternative 4S.

Alternative 4S, Removal and Off-Site Disposal, calls for excavation and replacement of soil in
areas exceeding the remediation goals. Substantive RCRA requirements would apply to
hazardous waste moved outside the current area of contamination and to handling, treatment (if
any), transportation, and off-site disposal. PCB wastes would be managed in accordance with a
remediation plan prepared pursuant to the Toxic Substances Control Act. Action-specific
requirements for construction or excavation in the floodplain, as well as location-specific
requirements for such activities discussed above in connection with alternatives for the Northern
Area would be followed in remedy design and implementation.
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Primary Balancing Criteria — Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence refers to the expected residual risk and the ability of a
remedy to maintain reliable protection of human health and the environment over time, once
cleanup levels have been met. This criterion includes the consideration of residual risk that will
remain onsite following remediation and the adequacy and reliability of controls. All alternatives
that leave waste material in place (Alternatives 1N through 5aN) are less permanent than the
removal alternative (6N).

Alternatives 1N, 2N, and 3N are containment alternatives with some long-term protectiveness.
However, the area is prone to tropical storms and hurricanes which could damage a cap. The
current cap with enhancements (Alternative 3N) as modeled by US Army Corps of Engineers
experienced significant cap erosion over 80% of the cap. Furthermore, future flooding and wave
action may be even more intense than experienced in the past, which would increase the
uncertainty of the long-term effectiveness of all of the containment alternatives.

Alternative 3aN is an enhanced capping alternative with armor cap improvements (larger 15~
armor stone, 24” of additional cap thickness on top of the Alternative 3N cap) to address the
deficiencies of Alternative 3N. Alternative 3aN likely would be better able to withstand a future
severe storm; however, the modelling performed by the Corps of Engineers in response to
comments submitted found that a future extreme storm (e.g., major hurricane with severe
flooding, storm surge, and wind driven waves) would result in cap erosion over most of the
Alternative 3aN cap. Hurricane Harvey did not produce these conditions because there was no
storm surge or wind driven waves at the site. This modeling considered the wave impacts from a
Category 2 hurricane (Hurricane Ike), however, even stronger hurricanes capable of achieving
Category 3, 4, or 5 levels are possible during the long term that the dioxin would remain toxic.
Unfortunately, these stronger hurricanes could not be reliably modeled because no relevant
databases were available for use. In addition, there are uncertainties related to changes in channel
planform morphology that may occur due to bank erosion, shoreline breaches, etc. during a high
flow event caused by a major flood or hurricane, which is beyond the ability of existing sediment
transport models to reliably simulate, as well as the uncertainty of making predictions that would
have to remain relevant for hundreds of years into the future.

In 2014 the Interstate Technical and Regulatory Council published a guidance document which
indicates site conditions that would increase cap stability include deep water, low erosive forces
including low flow, limited wave effects, and limited navigation related prop wash (Interstate
Technical and Regulatory Council, 2014). The site does not have low erosive forces and limited
wave effects on a consistent basis. Further, the site is in an active navigation area.

To add to the uncertainties outlined above, future flooding may be even more intense. Warner
and Tissot (2012) conservatively estimate a sea level rise at Galveston Bay of 2.1 feet over the
21st Century, and continuously increasing risks of flooding from storm surges as the century
progresses. According to the U.S. National Climate Assessment, flooding along rivers and other
areas following heavy downpours and prolonged rains is exceeding the limits of flood protection
infrastructure designed for historical conditions. Sea level rise, storm surge, and heavy
downpours in combination with the pattern of continued development in coastal areas are
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increasing damage to U.S. infrastructure and are also increasing risks to ports and other
installations. Aerial photographs and past reports document that the site, even over just the last
60 years, is in a dynamic river environment that raises concerns about the permanence of any
manmade structure. The use of an armored cap will be inadequate to reliably contain the pulp
waste over the long-term at the site. Alternative 6N provides a more certain outcome than
Alternative 3aN and the other containment alternatives with lower overall potential for release.

Alternatives 4N, 5N, and 5aN all provide increased long term effectiveness compared to
Alternatives 1N, 2N, and 3N because the most highly contaminated waste would either be
stabilized or removed. However, uncertainties still remain regarding long-term effectiveness of
the cap and the potential impact of severe future storms and hurricanes. Alternative 6N provides
the greatest long-term protectiveness and effectiveness because the waste material would be
permanently removed from the San Jacinto River and there would be no potential for a future
release above the risk based level from the site. Also, with Alternative 6N, there would be

no concerns regarding the long-term viability and effectiveness of a maintenance program that
would have to endure for an extremely long time (more than 500 years). Removal will eliminate
the potential for the costs associated with cleaning up a large contaminated sediment site that
may result from a failure of a cap, and will eliminate the potential for future environmental and
human health impacts should a release occur. Alternative 6N is also the only alternative that
provides for complete removal of the Principal Threat Waste from the northern impoundments,
which will be treated to meet disposal requirements.

Additionally, surface water sampling conducted in 2017 indicated that tetra-dioxin and tetra-
furan both more than tripled going over the cap. Removal of the source material will prevent
contaminant mobility and decrease the time necessary to meet the surface water cleanup level.

Ground water monitoring would be included in Alternatives 2N through 5aN, where waste above
the cleanup levels is left in place, to confirm that there would be no long-term future
unacceptable impacts to ground water. Groundwater monitoring may not be required for
Alternative 6N, although ground water monitoring will be performed during the Remedial
Design.

For the area south of I-10, soil with dioxin concentrations exceeding the cleanup goal is isolated
from the surface by relatively clean overburden. The only route of potential exposure is through
excavation into the impacted depth interval. The physical markers (Alternative 3S) would draw
attention to the institutional controls and enhance their effectiveness. Alternative 4S would
achieve long-term effectiveness by permanently removing the impacted soil from the 0- to 10-
foot depth interval from the site and securely disposing of the soil in an approved

permitted landfill. While the institutional controls, particularly with the addition of physical
markers (Alternative 3S), would provide long-term protection, they rely on the integrity of future
construction workers to comply with the restrictions. Therefore, complete removal of the
impacted soil in the depth interval of potential excavation (Alternative 4S) will provide the
highest level of long-term effectiveness because it is not subject to inappropriate future use of the
area or any erosion/scour of the waste material that may result from a future extreme storm.
Alternative 48 is also the only alternative that provides for complete removal of the Principal
Threat Waste from the Southern Impoundment and treatment of the waste to meet disposal
requirements. Ground water monitoring would be included in Alternatives 2S and 3S, where
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waste above the preliminary remediation goals is left in place, to confirm that there would be no
long-term future unacceptable impacts to ground water, but may not be required in Alternative
48S.

Primary Balancing Criteria — Reduction of Toxicity, Mobility, or Volume
through Treatment

Reduction of toxicity, mobility, or volume through treatment refers to the anticipated
performance of the treatment technologies that may be included as part of the remedy. It also
refers to the evaluation of an alternative's use of treatment to reduce the harmful effects of
principal contaminants, their ability to move in the environment, and the amount of
contamination present. Reduction of toxicity, mobility, or volume through treatment is
considered a balancing criterion. Although CERCLA includes a statutory preference for
treatment, this criterion is not a threshold that must be met. The preference is satisfied when
treatment reduces the principal threats through the following mechanisms:

e Destruction of toxic contaminants,

e Reduction in contaminant mobility,

e Reduction in the total mass of toxic contaminants, and
e Reduction in the total volume of contaminated media.

Alternatives 1N, 2N, 3N, or 3aN do not include additional measures to reduce the toxicity,
mobility, or volume of material. However, a portion of the soils in the western cell were
previously solidified during the temporary armored cap construction. Thus, these alternatives are
comparable in reduction of toxicity, mobility, or volume of material. Alternative 3N further
reduces potential mobility, and to a further extent 3aN, within the temporary armored cap site by
increasing the protection of the armored slopes, and both rank more favorably than Alternatives
IN and 2N. Alternatives 4N and 5N take additional measures through solidification and
stabilization (Alternative 4N) or removal (Alternative SN) of approximately 52,000 cubic yards
of waste materials, and are comparatively better than Alternative 3N and 3aN for reduction of
toxicity, mobility, or volume of material. Alternative 5aN removes approximately 137,600 cubic
yards of waste material, and thus compares more favorably for reduction of toxicity, mobility, or
volume of material than Alternatives 4N and 5N. Alternative 6N has the greatest volume of
removal — 162,000 cubic yards. The potential mobility of the waste will be reduced because it
will be removed from the river environment, and the waste will be treated as required for
disposal. This alternative is the most effective in reducing the toxicity, mobility, and volume of
waste compared to all of the other alternatives.

Alternatives 1S, 2S and 3S do not include any reduction in the toxicity, mobility, or volume of
impacted soil. Alternative 4S is the only alternative that reduces the volume by complete
removal of soils above the cleanup level. The excavated soil may require dewatering by
treatment with fly ash, Portland cement or a similar material to eliminate free liquids for
transportation and disposal.
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Primary Balancing Criteria — Short-Term Effectiveness

Short-term effectiveness addresses the period of time needed to implement the remedy and any
adverse impacts that may be posed to workers, the community, and the environment during
construction and operation of the remedy until cleanup levels are achieved. Under this criterion,
alternatives are evaluated for their effects on human health and the environment during
implementation of the remedial action. Short-term effectiveness is considered a balancing
criterion. The following factors are considered when evaluating the short-term effectiveness of a
remedial alternative:

e Exposure of the community during implementation of the remedy,
e Exposure of workers during construction,

e Environmental impacts, and

e Time to achieve the RAOs.

Alternatives 1N and 2N do not entail any construction, and thus have no short-term impacts.
Alternative 3N has the shortest construction duration (two months) of the remaining alternatives.
Alternatives 3aN, 4N, 5N, 5aN, and 6N have estimated construction durations ranging from 13 to
27 months. Alternative 3N and 3aN do not result in water column, sediment, or tissue impacts
(except for minor turbidity during armor rock placement), and have the lowest risk to worker
safety, the lowest greenhouse gas and particulate matter emissions, and the least traffic and
ozone (smog) impact. Further, Alternative 3N does not disturb the armored cap or require
handling of waste materials. Compared to Alternatives 4N, SN, 5aN, and 6N, which all include at
least some cap removal, Alternatives 3N and 3aN rank more favorably for short-term
effectiveness because there is no cap removal and little potential for short-term dioxin releases to
the San Jacinto River.

All of the alternatives involving either partial or full removal of the waste materials, including
Alternatives 5N, 5aN, and 6N, would have re-suspension of sediment. Alternative SN uses
berms, sheet piles, or silt curtains to control the resuspension of sediment. Silt curtains are the
least effective controls. Alternative SaN uses additional resuspension controls including an
engineered barrier (earthen berm) extending to an elevation at least 2 feet above the high water
elevation barrier. Alternative 6N adds BMPs to comply with ARARs, including the requirement
that there be no discharges that exceed the Texas Surface Water Quality Standards. The actual
design and application of Best Management Practices for construction will be determined during
the Remedial Design.

Alternatives 4N, 5N, 5aN, and 6N each have short-term impacts associated with sediment
residuals and resuspension as well as any high-water events during construction. However, the
actual impacts would be reduced to the maximum extent practicable by the use of Best
Management Practices during construction, especially in Alternative 6N with the most extensive
application of Best Management Practices to limit resuspension.
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Alternatives 5aN and 6N have longer construction durations than the other alternatives.
Compared to the other alternatives, there is higher potential worker safety issues and higher
environmental impacts due to emissions of ozone precursors, particulate matter (smog-forming),
and greenhouse gases. Under Alternative 6N, wastes would be transported in sealed and covered
trucks. The potential spills of the wastes and contaminated sediments do not pose substantial
short-term risks. The materials are not ignitable/flammable, corrosive, or reactive using the
RCRA leachability test as characteristic of hazardous materials.

Best Management Practices can successfully mitigate and control re-suspension of sediment.
Alternative 6N, the selected alternative, will include design and construction methodologies to
mitigate and reduce the impact of storms during construction. These methodologies may include
armor cap removal in sections, cofferdams, sheet piles, raised berms, operational controls, etc.
Substantial containment structures are needed to isolate the removal operations, residuals and
exposed sediment. To control the sediment re-suspension during construction, the containment
structures may consist of berms, cofferdams, sheet pile walls and/or caissons to an elevation as
determined during the Remedial Design.

For the Southern Impoundment, Alternative 2S does not entail any construction, and thus has no
short-term impacts. Excavations (Alternatives 3S and 4S) would require Best Management
Practices to control dust and storm water. Short-term impacts associated with Alternative 3S
would be minimal given the shallow depth of excavation, limited volume of material that would
be moved, and absence of significant concentrations of contaminants of concern in the shallow
soil. Alternative 4S would require exposing soil with dioxin concentrations exceeding the
cleanup levels, which introduces the potential for exposure to contaminants of concern through
direct contact with the soil, inhalation or ingestion of impacted dust, and contact with impacted
soil suspended in runoff. The volume of soil and the duration of the project would also be greater
than for Alternative 3S; and Alternative 4S would require offsite transportation of the soil to a
disposal facility, increasing the potential for exposure to contaminants of concern, emissions of
greenhouse gasses, nitrogen oxides, and particulate matter, and potential tracking of
contaminants of concern offsite. However, measures developed in the Remedial Design would be
implemented to control the amount of any materials lost during transportation. During the
Remedial Design, a plan will be prepared for notification of downstream stakeholders regarding
site activities and any unexpected conditions at the site.

Primary Balancing Criteria — Implementability

Implementability addresses the technical and administrative feasibility of a remedy from design
through construction and operation. Factors such as availability of services and materials,
administrative feasibility, and coordination with other governmental entities are also considered.
Implementability is considered a balancing criterion. The following factors are considered when
evaluating the implementability of a remedial alternative:

* Ability to construct the technology,

*  Monitoring requirements,
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* Availability of equipment and specialists, and
» Ability to obtain approvals from regulatory agencies.

Alternatives 1N and 2N do not have any implementability issues because they do not entail
construction. Both are more favorable from an implementability standpoint compared to
Alternatives 3N, 3aN, 4N, 5N, 5aN, and 6N. Alternative 3N is a short-duration project that
entails proven technology (i.e., the same activities were demonstrated during construction of the
temporary armored cap) that can be deployed with readily available materials and local,
experienced contractors. It should be noted that cap inspections in 2015 identified that geotextile
material and rock were found to have sunk several feet or more into the waste material. This
occurrence points to the need to carefully consider the load bearing capacity of the waste,
especially with the potential addition of weight from the addition of several feet of larger armor
stone over much of the cap, as envisioned for the upgraded cap in Alternative 3aN. This concern
makes Alternative 3aN potentially less favorable from an implementability standpoint than
Alternative 3N.

Implementability issues, such as the temporary armored cap site access, limited staging areas,
restrictions on equipment size, and availability of offsite staging area properties are greater for
Alternatives 4N, 5N, 5aN, and 6N compared to Alternative 3N and 3aN because of the much
larger scope and scale of these alternatives. Identifying and securing an offsite staging area is
considered an even greater challenge for Alternatives SN, 5aN, and 6N compared to Alternative
4N due to the increased footprint necessary to handle larger volumes of material and the nature
of the dredged material, which might make it difficult to find a willing landowner. However, it
may be possible to conduct these operations on barges. Proper management of cap material and
excavated wastes, and onsite processing and management for removed sediments for offsite
transportation to neighboring roadways, will be critical for effective implementation of
Alternatives 5N, 5aN, and 6N.

For the southern area, there are no significant implementability concerns associated with
Alternatives 2S and 3S. None of the alternatives requires specialized equipment, techniques, or
personnel. Coordination with property owners would be required to establish institutional
controls and for access to the project work site. Alternative 4S would involve more physical
activity for implementation, including offsite transportation of impacted soil, but the operations
are routine for remedial actions. The additional implementability concerns are the increased
truck traffic on Market Street and the potential for flooding while impacted soil is exposed
during implementation of Alternative 4S. Provisions may need to be made to handle the
additional volume of traffic. The duration of the excavation should not exceed 7 months, and
implementation could be timed for periods when high water is least likely.

Primary Balancing Criteria — Cost

Costs to implement a remedial alternative include estimated capital and O&M costs as well as
present worth costs. Capital costs consist of direct and indirect costs. Direct costs include the
purchase of equipment, labor, and materials necessary to implement the alternative. Indirect
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costs include engineering, financial, and other services such as testing and monitoring. Annual
O&M costs for each alternative include operating labor, maintenance materials and labor,
auxiliary materials, and energy. Present worth cost is the total cost of an alternative over time in
terms of today's dollar value. Costs are estimated using a discount rate of 7% over a 30-year
period, though Operations and Maintenance costs for long-term containment would likely be
incurred for longer than 30 years. Cost estimates are expected to be accurate within a range of
+50 to -30 percent. Cost is considered a balancing criterion.

The estimated present worth costs for alternatives range from $0.4 million for Alternative 1N to
$105 million for Alternative 6N, and from $0 for Alternative 1S to $9.9 million for Alternative
48S. Costs for each alternative are presented with the descriptions of each alternative.

Modifying Criteria — State and Community Acceptance

The state acceptance criterion considers whether the State of Texas agrees with the EPA's
analysis and recommendations of the RI and FS Reports and the Preferred Alternative. State
acceptance is considered a modifying criterion.

The State of Texas, through the Texas Commission on Environmental Quality (TCEQ), the
support agency, has been informed about the Selected Remedy for the Site. The TCEQ has
provided comments on the Proposed Plan, and the EPA has provided responses to these
comments in the Responsiveness Summary. Many of the changes to the Proposed Plan Preferred
Alternative that are incorporated in the Selected Remedy are based on comments from the TCEQ
as well as the other commenters. However, to date, the TCEQ has not provided to EPA their
acceptance of the Preferred Alternative.

The community acceptance criterion considers whether the local community agrees with the
EPA's analyses of the technical documentation developed during the investigation of the site and
identification of the Preferred Alternative in the Proposed Plan. Comments received from

the public on the Proposed Plan are an important indicator of community acceptance.
Community acceptance is considered a modifying criterion.

Community acceptance was determined based on letters, emails and web based comments
received during the public comment period and the questions received at the public meeting.
EPA received over 7,000 written comments and 48,000 signatures on petitions from individuals
in the surrounding communities, various regions of the United States, school age children,
elected officials, industry, industry associations, and non-governmental organizations. The
comments from local residents generally support removal and off-site disposal, with over 94% of
the comments received during the comment period voicing support for removal of the waste
material.

2.11 PRINCIPAL THREAT WASTE

The National Contingency Plan establishes an expectation that EPA will use treatment to address
the principal threats posed by a site wherever practicable (National Contingency Plan §
300.430(a)(1)(iii)(A)). In general, Principal Threat Wastes (PTW) are those source materials
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considered to be highly toxic or highly mobile and which generally cannot be contained in a
reliable manner or would present a significant risk to human health or the environment should
exposure occur.

Principal threats for which treatment is most likely to be appropriate include liquids, areas
contaminated with high concentrations of toxic compounds, and highly mobile materials (40
C.F.R. § 300.430(a)(iii)(A)). The EPA Guide to Principal Threat and Low- level Threat Waste
further explains that PTW are those source materials considered highly toxic or highly mobile
that generally cannot be reliably contained or would present a significant risk to human health or
the environment should exposure occur (PTW Guidance at p.2, see also 55 Fed. Reg. at 8703
and 53 Fed. Reg. at 51422. Principal threats are characterized as waste that cannot be reliably
controlled in place such as liquids, highly mobile materials (e.g., solvents), and high
concentrations of toxic compounds (e.g., several orders of magnitude above levels that allow for
unrestricted use and unlimited exposure)). PTW includes liquids and other highly mobile
materials (e.g. solvents) or materials having high concentrations of toxic compounds. No
threshold of toxicity/risk has been established to equate to “principal threat.” However, where
toxicity and mobility of source material combine to pose a potential risk of 10~ or greater,
generally treatment alternatives should be evaluated. Also, treatment that destroys or reduces
hazardous properties of contaminants (e.g., toxicity or mobility) frequently will be required to
achieve solutions that afford a high degree of permanence.

The purpose of discussing PTW is not to set cleanup levels. The purpose is to reflect EPA's
belief that certain source materials are addressed best through treatment because of technical
limitations to the long-term reliability of containment technologies, or the serious consequences
of exposure should a release occur.

Dioxin is highly toxic and persistent (will not break down for hundreds of years) in nature. With
the regular occurrence of severe storms and flooding in the area, there is uncertainty that the
waste material can be reliably contained over the long term and therefore should be considered
potentially highly mobile due to its location in a dynamic river environment. Because the dioxin
waste in the northern impoundments and Southern Impoundment at the site is both highly toxic
and potentially highly mobile, it is considered a PTW.

EPA policy sets a precedent for defining PTW based on a multiple of a risk based level. For
example, waste demonstrating a carcinogenic risk of 10, which is 10 times higher than the
upper end of the acceptable risk of 10, is considered a principal threat.

Based on this precedent, the cleanup level of 30 ng/kg based on non-carcinogenic dioxin/furan
toxicity was multiplied by 10. This results in a PTW designation for waste containing more than
300 ng/kg of dioxin/furan.

The following concentrations of dioxin have been detected at the Site:

e Waste material in the waste pits (more than 43,000 ng/kg).

e Soil in the Southern Impoundment (more than 50,000 ng/kg).
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Treatability studies will be conducted during the Remedial Design to determine the appropriate
type and amount of stabilization amendments to treat the waste materials and meet the disposal
standards of the receiving facility. The agents for stabilization may include fly ash, cement, soil,
or other materials. The material removed during the remediation will be tested to comply with
the applicable requirements. Treatment of a portion of the paper mill waste by solidification with
cement was successfully performed during the Time Critical Removal Action (TCRA) on a
portion of the Western Cell materials.

2.12 SELECTED REMEDY

The Selected Remedy for cleaning up the Site is Alternative 6N (Removal of Waste Materials
Exceeding Cleanup Levels, Off-Site Disposal, Monitored Natural Recovery for the Sand
Separation Area, and Institutional Controls) and Alternative 4S (Removal and Offsite Disposal
with Institutional Controls). These alternatives will achieve protectiveness by removal of dioxin
waste materials at concentrations greater than the cleanup levels, including waste materials
considered Principal Threat Waste, resulting in a permanent solution to address the risks posed
by the site. The removed material will be transported to and disposed of at an approved permitted
disposal facility to be determined during the Remedial Design.

SUMMARY OF THE RATIONALE FOR THE SELECTED REMEDY

The Selected Remedy is protective of human health and the environment, complies with ARARs,
and provides the best balance of tradeoffs among the balancing criteria. It reduces risks within a
reasonable time frame, provides for long-term reliability of the remedy, and minimizes reliance
on institutional controls. It will achieve substantial risk reduction by removing the most
contaminated materials, reducing remaining risks in the aquatic environment to the extent
practicable through MNR, and managing the remaining risks to human health through ICs.

EPA considered several options for addressing contaminated materials at the site. EPA selected a
remedy that includes removal of contaminated materials above cleanup levels for the waste
impoundments and MNR for the lower contamination level in the Sand Separation Area. The
reasons include:

e The material is highly toxic and under conditions in the San Jacinto River may be highly
mobile. Dioxin causes many adverse health effects and is a probable cancer causing
agent. Dioxin is also very persistent in the environment and expected to remain toxic for
a long time. Samples of surface water at the site demonstrate the mobility of dioxin in the
San Jacinto River environment; for example, surface water sampling conducted in July
2016 indicated that tetra-dioxin and tetra-furan both more than tripled going over the
TCRA cap.

e The area has a high threat of repeated storm surges and flooding from hurricanes and
tropical storms, which if the material was left in place, could result in a release of
hazardous substances. Modeling by the U.S. Army Corps of Engineers projects a
significant erosion of cap armor, even with the two most robust capping alternatives, as a
result of combined hurricane and flood conditions.
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e Historical experience with the TCRA cap indicates that containment would not be an
effective or protective long term remedy. Over the six years since the completion of the
TCRA cap, significant repairs have been required averaging approximately once a year,
with no lessening of the magnitude of the needed repairs over this period. Sediment
erosion and scour adjacent to the cap show the potential for storms to undermine the
cap’s integrity. There was also an underwater exposure of dioxin wastes in the river that
occurred in 2015. The potential release and transport of the dioxin over the long-term
would further impact ecological and human receptors. The long-term performance of the
cap as well as the efficacy of maintenance for hundreds of years into the future is not
reliable.

e The specific conditions of this site’s location in the San Jacinto River also demonstrates
that containment would not be protective in the long term. Guidance indicates that a cap
is appropriate for areas of deep water with low flow, limited wave effects and limited
navigation interference. The site is in a busy navigation area, and does not have low flow
or limited wave effects, especially during the severe storms to which the area is subject.
The site is also located downstream of a dam impoundment, is affected by tidal estuaries,
and the San Jacinto River has eroded new channels in the past, all of which add to the
dynamic nature of this river environment.

e Performing the dioxin removal using Best Management Practices, as determined during
the Remedial Design in consultation with the U.S. Army Corps of Engineers and TCEQ,
will reduce the short-term impacts and prevent any material release during the removal.

e Removal of the source waste material in the impoundments will eliminate the potential
for a future release to the environment, which is a long-term benefit that outweighs the
cost of removal. Any cleanup approach involving capping would have to reliably achieve
containment in perpetuity by requiring regular cap repairs over an extended time,
resulting in releases or threats of releases of dioxins and other hazardous substances in
the event of a severe storm or maintenance failure. Given that the site is partially
submerged in a river subject to extreme floods and hurricanes, containment is not a
reliable solution for the site.

The Selected Remedy provides greater permanence in comparison to other alternatives. Less
costly alternatives rely on remedies that have a higher chance of failure by leaving source
materials in the river, resulting in greater uncertainty as to their long-term effectiveness. The
Selected Remedy will reliably and effectively provide long-term protection of human health and
the environment.

For the Sand Separation Area, MNR was selected due to a combination of lower dioxin
concentrations (more than 100 times less dioxin than the northern impoundments) and data
indicating that the area is subject to sediment deposition. For these reasons, MNR is the more
cost-effective than excavation in this area of the site.
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DESCRIPTION OF THE SELECTED REMEDY

The Selected Remedy is a final action for the San Jacinto River Waste Pits Site. It addresses site
related, unacceptable human health risks associated with consumption of fish and direct contact
(skin contact and incidental ingestion) with sediment and soil. It also addresses site related
ecological risks to bottom-dwelling organisms (benthic invertebrates), birds, and mammals.

The Selected Remedy includes excavation and off-site disposal of wastes above the cleanup
levels from impoundments in and adjacent to the San Jacinto River. It also provides for removal
of Principal Threat Waste source materials and treatment of these materials to meet the
requirements of disposal. ICs will be used to prevent disturbance of the remediated areas (e.g.,
dredging and anchoring for the Sand Separation Area; and construction, and excavation for the
Southern Impoundment) and alert future property owners of subsurface materials exceeding
cleanup goals in the Sand Separation Area and exceeding waste and soil with dioxin
concentrations exceeding EPA’s protective level of 51 ng/kg for unlimited use and unrestrictive
access (https://semspub.epa.gov/work/03/2245085.pdf; 2017). MNR will be used to ensure
remedy protectiveness in the aquatic environment. Changes to the selected remedy may be
documented in the form of a memorandum in the Administrative Record file, an Explanation of
Significant Differences, or a ROD Amendment.

North of 1-10 and Aquatic Environment

For the removal alternative, the recreational visitor exposure scenario was considered for the area
north of I-10. The cleanup goal for protection of the recreational visitor is a TEQ concentration
of 30 ng/kg. Figure 35 present the area to be remediated.

The work area would be isolated with cofferdams, berms, and sheet piles, as determined during
the Remedial Design. The excavation areas would be de-watered so that removal operations
could be conducted in the “dry”. The cap rock, geomembrane and geotextile from the existing
armored cap, which currently isolates and contains impacted material, would be removed prior to
beginning excavation activities. These actions would be done in sections as determined during
the Remedial Design so that only the immediate area to be removed would be uncovered at any
one time. Similarly, upland excavation could require dewatering to allow excavation of impacted
sediment in relatively dry conditions. Excavated sediment would be further dewatered and
stabilized as required for transportation and disposal as determined during the Remedial Design.
Some operations, such as water treatment, could be barge mounted. Following removal of
impacted sediment, the confining structures (i.e., cofferdams, sheet piles, and/or berms, etc.)
would be removed as determined during the Remedial Design.

This alternative entails removal of approximately 162,000 cy of sediment from the TCRA
footprint. Additional activities would include management and disposal of dewatering effluent,
including treatment if necessary.

South of 1-10

This remedial alternative involves excavation and replacement of soil in the Southern
Impoundment that is above the cleanup level (Figure 33). Soil would be removed within these
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areas to a depth of 10 feet below grade. Implementation of this remedial alternative would
require dewatering (groundwater lowering) to allow excavation of impacted soil in relatively dry
conditions and may need to be timed to try to avoid high water and periods when storms are most
likely. Excavated soil would be further dewatered, as necessary, and potentially treated to
eliminate free liquids prior to transporting it for disposal. Effluent from excavation and
subsequent dewatering would need to be handled appropriately, potentially including treatment
prior to disposal. Excavated soil would be disposed of at an existing permitted landfill, the
excavation would be backfilled with imported soil, and vegetation would be re-established.

An existing building (an elevated frame structure) and a concrete slab would need to be
demolished and removed prior to excavating the underlying soil. These features would be
replaced as necessary.

The removal volume (50,000 cy) was calculated assuming a conservative excavation side slope
of 2-horizontal to 1-vertical. Transportation and disposal costs were estimated assuming that all
of the excavated material would be transported to a licensed landfill for disposal. During
Remedial Design, potential cost savings associated with segregating clean soil and using it as
backfill may be explored.

Summary of the Estimated Remedy Costs

The estimated cost for the Selected Remedy (including Alternatives 6N and 4S) is $115 million.
The information in the cost estimate summary tables presented in Appendix A are based on the
best available information regarding the anticipated cost of the Selected Remedy. Changes in the
cost elements are likely to occur as a result of new information and data collected during the
engineering design of the remedial alternative. This is an order-of-magnitude engineering cost
estimate that is expected to be within plus 50 to minus 30 percent of the actual project cost.

EXPECTED OUTCOMES OF SELECTED REMEDY

The intent of the Selected Remedy is to be protective of human health and the environment and
to attain ARARs. It is consistent with current and reasonably anticipated future uses of the land
and river. It is also intended to minimize reliance on ICs to the extent practicable. The Selected
Remedy will reduce sediment contamination and remove Principal Threat Waste from the site in
order to achieve long-term protectiveness.

2.13 STATUTORY DETERMINATIONS

Under CERCLA section 121, 42 U.S. Code §9621, the EPA must select remedies that are
protective of human health and the environment, comply with ARARs (unless a statutory waiver
is justified), are cost-effective, and utilize permanent solutions and alternative treatment
technologies or resource recovery technologies to the maximum extent practicable. In addition,
CERCLA includes a preference for remedies that employ treatment that permanently and
significantly reduce the volume, toxicity, or mobility of hazardous wastes as their principal
element. The following sections discuss how the selected remedy meets these statutory
requirements.
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Protection of Human Health and Environment

The Selected Remedy will protect human health and the environment by removing contaminated
materials from the Site, using MNR to further reduce concentrations in less contaminated areas,
and placing ICs as necessary. Specifically, the exposure of recreational fishers and recreational
visitors to dioxins and furans will be reduced through removal of the contaminated materials to
risk based cleanup levels. Exposure of future construction workers to dioxins and furans in
contaminated soil will not occur because soil above the risk based cleanup level in the Southern
Impoundment will be removed from the site to a depth of 10 feet below grade. Ecological
receptors (benthic invertebrates) will be protected because there will no longer be in an exposure
pathway to contaminated materials.

Compliance with Applicable or Relevant and Appropriate Requirements

The NCP §§ 300.430(f)(5)(i1)(B) and (C) require that a ROD describe the Federal and State
ARARs (Table 29) that the Selected Remedy will attain or provide justification for any waivers.
The implementation of the remedy generally will not require Federal, State, or local permits
because of the permit equivalency of the CERCLA remedy-selection process (40 CFR
300.400(e)(1)), but remedial actions will be completed in conformance with substantive technical
requirements of applicable regulations.

The ARARs can be broken out into three different categories, although some ARARs may
belong to more than one of these categories. In addition, to-be-considered criteria are discussed.
These specific categories are listed below:

Chemical-specific requirements

Location-specific requirements

Performance, design, or other action-specific requirements.
To be considered

The alternatives, except for Alternatives 1N and 1S, would comply with all ARARs though the
use of standard engineering and waste management techniques.

Chemical Specific

Chemical-specific ARARs are typically the environmental laws or standards that result in
establishment of health- or risk-based numerical values. Chemical specific ARARs include Clean
Water Act (CWA) criteria and State water quality and waste standards. Final chemical-specific
remediation standards for this site are primarily based on risk calculations, not on ARARs drawn
from other environmental statutes.

Section 303 and 304 of the Clean Water Act and Texas Surface Water Quality Standards -
Section 303 of the CWA requires states to promulgate standards for the protection of water
quality based on Federal water quality criteria. Federal water quality criteria are established
pursuant to Section 304. Texas Surface Water Quality Standards are relevant to the evaluation of
short-term and long-term effectiveness of the remedial alternatives.
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Section 401 Water Quality Certification of the Clean Water Act as Administered by Texas -
Section 401 requires that the applicant for Federal permits obtain certification from the
appropriate State agency that the action to be permitted will comply with State water quality
standards. Although environmental permits are not required for on-site CERCLA response
actions, the selected remedy will incorporate elements to comply with State water quality
standards. Consultation with the TCEQ may be necessary to confirm that the final design of the
selected alternative meets the substantive requirements of Section 401 of the CWA.

Section 404 and 404 (b)(1) of the Clean Water Act - Section 404 requires that discharges of
fill to waters of the United States serve the public interest. In selecting a remedial alternative
including discharge of fill, EPA would be required to make the determination that the placement
of materials into the San Jacinto River serves the public interest as necessary to remediate source
material from within the EPA’s Preliminary Site Perimeter. The area within the EPA’s
Preliminary Site Perimeter includes wetlands in the area north of I-10, and a plan will need to be
established that addresses the requirements (to the extent practicable) of Section 404 and
404(b)(1).

Location Specific

Location-specific ARARs include restrictions placed on concentrations of hazardous substances
or the implementation of certain types of activities based on the location of a site. Some
examples of specific locations include floodplains, wetlands, historic places, land use zones, and
sensitive habitats. Location-specific ARARs include the Rivers and Harbors Act, Coastal Zone
Management Act, and Federal Emergency Management Agency/National Flood Insurance
Program regulations.

Rivers and Harbor Act and Texas State Code Obstructions to Navigation - The site is within
a navigable waterway, and the State of Texas regulates the obstruction of navigable waters
within the State involving the construction of structures, facilities, and bridges or removal and
placement of trees that would obstruct navigation (Riddell 2004). The State of Texas considers
land within the bed and banks of rivers to be public and requires access for the public to such
areas. With the exception of the TCRA Site, which is required to be restricted to minimize the
potential for disturbance of the armored cap by vehicular traffic or vandalism, the remedial
alternatives will not limit public access. Documentation of compliance with this ARAR would
entail documenting, with State concurrence, the extent to which a remedial alternative would
affect navigability of the San Jacinto River in the vicinity of the site.

Coastal Zone Management Act and Texas Coastal Management Plan - Federal agency
activities that have reasonably foreseeable effects on any land or water use or natural resource of
the coastal zone (also referred to as coastal uses or resources and coastal effects) must be
consistent to the maximum extent practicable with the enforceable policies of a coastal State's
Federally approved coastal management program (National Oceanic and Atmospheric
Administration 2010). The Texas General Land Office administers the Texas Coastal
Management Consistency certification process.
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Action Specific

The action-specific ARARs are generally technology or activity-based limitations or guidelines
for management of pollutants, contaminants, or hazardous wastes. These ARARSs are triggered
by the type of remedial activity selected to achieve the RAO and these requirements may
indicate how the potential alternative must be achieved. Action-specific ARARs include CWA
water quality certifications (Section 401) and discharges of dredged and fill material (Section
404), Clean Air Act, Endangered Species Act, and other wildlife protection acts.

Texas Pollutant Discharge Elimination System - Within the State of Texas, the National
Pollutant Discharge Elimination System, which demonstrates compliance with Section 402 of the
CWA, is administered by TCEQ and referred to as Texas Pollutant Discharge Elimination
System. A Storm Water Pollution Prevention Plan in accordance with the general permit
requirements of TXR 150000 (permit for construction activities) will need to be prepared.

Noise Control Act - Noise abatement may be required if actions are identified as a public
nuisance. Due to the TCRA Site being bounded by water on three sides and adjacent to a
highway overpass on the fourth side and the industrial activities in the area south of the I-10,
noise from the construction activity is unlikely to constitute a public nuisance. If necessary,
BMPs would be implemented to reduce the noise levels. If materials are delivered to or removed
from the project area by truck, noise greater than 60 decibels in close proximity to sensitive
receptors (schools, residential areas, hospitals, and nursing homes) will be avoided. Truck routes
will be selected to avoid sensitive receptors to the extent possible.

Hazardous Materials Transportation and Waste Management - The Selected Remedy
includes removal and transportation of waste material to an off-site disposal facility. Off-site
disposal would also be required for limited quantities of waste, such as used personal protective
equipment and any debris or vegetated materials required to be removed during clearing and
grading activities, associated with all of the remedial alternatives except for no further action.
The contractor will be required to package any hazardous materials in appropriate containers and
label containers in accordance with TxDOT requirements. The development of remedial
alternatives anticipates that all disposal will be at a permitted landfill facility. If an off-site
facility needs to be established for dewatering sediment or transloading waste from barges to
trucks or rail cars, it may require a solid waste permit.

To-be-considered (TBC)

TBC criteria are non-promulgated, non-enforceable guidelines, or criteria that may be useful for
developing a remedial action or that are necessary for evaluating what is protective to human
health and/or the environment. Examples of TBC criteria include EPA drinking water health
advisories, reference doses, and cancer slope factors.

Regulations of Harris County, Texas for Floodplain Management (*“Harris County
Floodplain Regulations™) - are local government regulations which are not ARARs, but the
EPA has determined that these regulations are to be considered as part of the remedy selection
process as they address specifically construction issues within the San Jacinto River. Under the
Harris County Floodplain Regulations, any permanent structure created at the Site could be

Part 2: The Decision Summary
91



San Jacinto River Waste Pits Record of Decision

considered a “Critical Facility” because it stores hazardous materials. Pursuant to Section 4.05
of the Harris County Floodplain Regulations, “[c]onstruction of critical facilities shall be, to the
extent possible, located outside the limits of the 0.2% floodplain or 500-year

floodplain.” Construction of new critical facilities in these areas is permissible “if no feasible
alternative site is available,” with additional requirements for such construction (Section 4.05(d)
of the Harris County Floodplain Regulations). Section 4.05(m) of the Harris County Floodplain
Regulations contains additional requirements for development within floodways, with specific
requirements for construction of structures within the San Jacinto River floodway. The reason
stated for the San Jacinto specific requirements is that the foundations of structures within the
floodway “have been determined to be prone to scour.” Section 4.05(m)(4). The foundations
system in the San Jacinto River floodway must extend to a depth below the maximum potential
scour (assumed to be as great as ten (10) feet below natural grade) that is adequate to prevent
excessive vertical and horizontal movement of the foundation system due to design axial and
lateral loads imposed during flood conditions.

A complete listing of ARARs and TBCs can be found at Table 29.

Cost Effectiveness

The Selected Remedy is cost-effective and represents a reasonable value for the costs incurred.
In making this determination, the following definition was used: “A remedy shall be cost-
effective if its costs are proportional to its overall effectiveness” (40 CFR 300.430(f)(1)(ii)(D)).
EPA evaluated the “overall effectiveness” of those alternatives that satisfied the threshold criteria
(i.e., were both protective of human health and the environment and ARAR-compliant) by
assessing three of the five balancing criteria in combination (long-term effectiveness and
permanence; reduction in toxicity, mobility, and volume through treatment; and short-term
effectiveness). Overall effectiveness was then compared to costs to determine cost-effectiveness.

For Alternative 3aN, the net present worth for Alternative 3aN is $24.8 million based on a 7%
discount rate and 30-years of operation and maintenance costs in accordance with EPA policy.

For Alternative 6N, the cost estimate has been modified somewhat in response to the public
comments, namely to employ the use of a cofferdam and to perform the excavation in the “dry”
so that no material release is expected during the removal. These conditions are for the cost
estimate only because the actual Best Management Practices (BMPs) to be employed will be
determined during the Remedial Design. All final BMPs used as part of the remedial action will
have to comply with ARARs, including the requirement that there be no discharges that exceed
the Texas Surface Water Quality Standards. The cost estimate was further modified to include
costs for the additional excavation required (about 10,000 cubic-yards) associated with lowering
the cleanup level from 200 ng/kg as presented in the Proposed Plan to 30 ng/kg. Based on the
additional capital cost for a cofferdam and additional excavation volume, the net present worth
for Alternative 6N is $105 million.

Although the costs for Alternative 6N are higher than those for the other alternatives, a
comparison of the overall effectiveness (evaluated by assessing three of the five balancing
criteria in combination (long-term effectiveness and permanence; reduction in toxicity, mobility,
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and volume through treatment; and short-term effectiveness)) to the cost of each alternative lead
to the determination that Alternative 6N is more cost-effective.

Removal of waste under Alternative 6N will eliminate the potential for the costs associated with
cleaning up a large contaminated sediment site that may result from a failure of a cap, and will
eliminate the potential for future environmental and human health impacts should a release
occur. The history of the need for repeated cap repairs, the exposure of waste materials, the
riverbed erosion that occurred adjacent to the cap, all of which occurred during storms with
much less intensity than the hurricanes to which the area is prone, do not support capping as a
cost-effective remedy. It should be further noted that the recent occurrence of Hurricane Harvey
did not impact the Site with storm surge or wind driven waves typical of hurricanes. Storm surge
and hurricane wind driven waves create more extensive damage than flooding alone. This is
shown by a comparison of the 2016 modelling done by the Corps of Engineers for flood
conditions similar to the 1994 flood, as opposed to the USACE modelling for both storm and
hurricane conditions (equivalent to both the 1994 flood and Hurricane Ike occurring together).

The enhanced capping of the waste may be less expensive and less disruptive in the short-term,
but it also results in less protection of human health and the environment for the long-term. Cap
failure due to severe or extreme storm events or a lack of sustained effective maintenance would
result in the release of the dioxin contaminated waste from the site.

Given the position of the Site in the San Jacinto River, the frequent storms, and the history of
repeated damage to the cap, O&M of the cap is likely to be required even beyond the normal 30-
year period that is the estimate for most capped sites. The true cost of a capping remedy at this
Site may be significantly larger than expected.

The Selected Remedy, removal of the waste pits, is protective of human health and the
environment, complies with applicable or relevant and appropriate requirements, and provides
the best balance of tradeoffs among the balancing criteria. It reduces risks within a reasonable
time frame, provides for long-term reliability of the remedy, and minimizes reliance on
institutional controls. It will achieve substantial risk reduction by removing the contaminated
materials, unlike capping, which would always be susceptible to a future release following a
severe storm event, or due to a failure of maintenance over a period of centuries. The selected
remedy is also cost-effective because its costs are proportional to its overall effectiveness, with
overall effectiveness being determined by an evaluation of its long term effectiveness and
permanence, reduction in toxicity, mobility or volume through treatment, and short-term
effectiveness.

For the Sand Separation Area, MNR was selected due to a combination of lower dioxin
concentrations (more than 100 times lower dioxin concentration than the northern
impoundments) and data indicating that the area is subject to sediment deposition. For these
reasons, MNR is the more cost-effective than excavation in this area of the site.
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Utilization of Permanent Solutions and Alternative Treatment (or
Resource Recovery) Technologies to the Maximum Extent Practicable

EPA has determined that the Selected Remedy represents the maximum extent to which
permanent solutions and treatment technologies can be utilized in a practicable manner at the
site. Of those alternatives that are protective of human health and the environment and comply
with ARARs, EPA has determined that the Selected Remedy provides the best balance of trade-
offs in terms of the five balancing criteria, while also considering the statutory preference for
treatment as a principal element and bias against off-site treatment and disposal and considering
State and community acceptance.

Preference for Treatment as a Principal Element

The NCP establishes the expectation that treatment will be used to address the principal threats
posed by a site whenever practicable, (40 CFR 300.430[a] [1] [iii] [A]). In general, Principal
Threat Wastes are those source materials considered to be highly toxic or highly mobile that
generally cannot be contained in a reliable manner, or will present a significant risk to human
health or the environment should exposure occur. The Selected Remedy satisfies the statutory
preference for treatment as an element of the remedy. Treatability studies will be conducted
during the Remedial Design to determine the appropriate type and amount of stabilization
amendments to treat the waste materials and meet the disposal standards of the receiving facility.
The agents for stabilization may include fly ash, cement, soil, or other materials. The material
removed during the remediation will be tested to comply with the applicable requirements.
Treatment of a portion of the paper mill waste by solidification with cement was successfully
performed during the Time Critical Removal Action (TCRA) on a portion of the Western Cell
materials. Several in-situ treatment technologies were considered during the Feasibility Study,
but were ruled out as either being not practical given the site location and conditions, or not
commercially available.

Five-Year Review Requirements

Because this remedy will result in hazardous substances remaining on-site in the Sand Separation
Area and the Southern Impoundment above levels that allow for unlimited use and unrestricted
exposure, a statutory review will be conducted within 5 years after initiation of remedial action
to ensure that the remedy is, or will be, protective of human health and the environment.

2.14 DOCUMENTATION OF SIGNIFICANT CHANGES

To fulfill CERCLA §117(b) and NCP §§300.430(f)(5)(iii)(B) and 300.430(f)(3)(ii)(A), the ROD
must document and discuss the reasons for any significant changes made to the Selected
Remedy. Changes described in this section are limited to those that could have been reasonably
anticipated by the public from the time the Proposed Plan and RI/FS Report were released for
public comment to the final selection of the remedy. Changes that could not have been
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anticipated require an additional public comment period. The Administrative Record for the site
contains documents supporting these changes.

The Proposed Plan for the San Jacinto Waste Pits Site was released for public comment on
September 29, 2016. The Proposed Plan identified FS Alternative 6N, removal of materials
exceeding the sediment cleanup goal, as the Preferred Alternative for impoundments north of I-
10. The Proposed Plan also identified Alternative 4S, removal of materials exceeding soil
cleanup goals to a depth of 10 feet below grade, as the Preferred Alternative for the
impoundment south of [-10. During the public comment period, new information indicated that
the following changes are appropriate:

e Commenters requested that EPA consider the use of additional Best Management
Practices to prevent or minimize the release of waste material during removal. To this
end, the EPA worked with USACE to further evaluate the use of BMPs to minimize
releases during remedial action. One of the BMPs proposed was the use of a cofferdam
with excavation in the “dry” to prevent the re-suspension and residuals that typically
result from under water dredging. It should be noted that the actual BMPs to be utilized
will be determined during the Remedial Design phase after engineering assessment and
evaluation. All final BMPs used as part of the remedial action will have to comply with
ARARs, including the requirement that there be no discharges that exceed the Texas
Surface Water Quality Standards.

e Commenters requested that EPA utilize a clean-up goal of 30 ng/kg for the northern
waste pits instead of the 200 ng/kg presented in the Proposed Plan. The EPA adopted the
30 ng/kg clean-up goal for the northern waste pits because it is protective of the child
fisherman exposure scenario used for the rest of the San Jacinto River; it would not
require the placement of a residuals cover with questionable effectiveness given the
history of cap damage and need for repairs following the installation of the temporary
cap; maintenance would not be required; and because institutional controls would not be
required for the northern waste pit area. Further, lowering the clean-up goal from 200
ng/kg to 30 ng/kg resulted in a removal of an additional 10,000 cubic yards of waste
material which equates to an estimated 7% increase in removal volume.

e These changes resulted in the cost for Alternative 6N increasing from $87 million to $
105 million, or about 21%.
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San Jacinto River Waste Pits Superfund Site Responsiveness Summary

1.

Introduction

As required by CERCLA § 117 and the NCP at 40 C.F.R. §§ 300.430()(3)(i)(F) and
300.430(f)(5)(ii1)(B), the Responsiveness Summary provides information about the views of
the public regarding both EPA’s Preferred Alternative and other remedial alternatives
presented in the September 2016 Proposed Plan as well as general concerns about the Site.
EPA solicited comments on the Proposed Plan and established a 60-day public comment
period. EPA held a public meeting, attended by 340 citizens on October 20, 2016, where
comments, questions, and recommendations were recorded. The EPA then extended the
comment period an additional 45 days. The official public comment period ended on
January 12, 2017. Extensive comments were received in varying formats, including mail,
online, and email, as well as verbal during the public meeting. The Responsiveness
Summary also presents EPA’s response to these comments. The summary further
documents, in the record, how comments were integrated into EPA’s decision-making
process. Any comments received after January 12, 2017 are included in EPA’s
Administrative Record for the Site, however, EPA did not consider these comments because
they were submitted after the close of the comment period. Therefore, EPA has not provided
responses to the late comments as part of this Responsiveness Summary.

EPA received over 7,000 individual comments on the Proposed Plan and 48,000 signatures
on various petitions. Because of numerous duplicated and similar-issue comments, the
comments have been organized into six categories. In consolidating the comments, EPA
thoroughly reviewed every comment submitted to ensure that the summary comments
captured every stakeholder concern.

The categories of public comments are as follows:
2.1 — Support for Removal

2.2 — Support for Cap Containment

2.3 — Risk Assessment

2.4 — Policy

2.5 — Cap Characteristics

2.6 — San Jacinto River Characteristics
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2 Comments from the Public and Responses

This following sections provide a summary of comments received during the public comment
period and responses to those comments. As discussed above, the Responsiveness Summary
breaks out comments into the following sections

2.1 — Support for Removal

2.2 — Support for Cap Containment
2.3 — Risk Assessment

2.4 — Policy

2.5 — Cap Characteristics

2.6 — San Jacinto River Characteristics

2.1  Support for Removal

EPA received over 7,000 written comments and 48,000 signatures on petitions from individuals
in the surrounding communities, various regions of the United States, foreign countries, school
age children, elected officials, industry, industry associations, and non-governmental
organizations. The comments from local residents generally support removal and off-site
disposal, with over 94% of the comments received during the comment period voicing support
for removal of the waste material.

The most common comment was that removal of the waste would have a long-term positive
effect on the surrounding communities and the San Jacinto River. Commenters expressed
concern that a permanent cap could be breached in the future and the wastes beneath the cap
released as a result of hurricanes and flooding. The following comments cover the range of
comments received.

2.1.1 Comment: The EPA's Preferred Remedy is the only method to ensure the residents of
our county and region are protected, long-term, from the dioxin and other chemicals in this Site.
Significantly, this EPA proposed plan for removal has unanimous local bi-partisan Congressional
support.

Response: EPA appreciates the support of Harris County and the Congressional
members. In addition, removal of the source waste will eliminate the potential for a release to
the environment and prevent the Site from becoming a large contaminated sediment site.

2.1.2 Comment: Keeping the dioxin under a cap would continue to endanger all communities
affected by the river and Bay waters. The temporary cap has failed repeatedly with a large hole
discovered last December. The maintenance and repair program that was part of the Time
Critical Removal Action did not ensure containment within the cap and a sample containing a
staggering level of the most dangerous dioxin was found outside the cap immediately after the
hole was discovered. The cap failed. Let me repeat myself — the cap failed.
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Response: Documented events have shown that the current cap has suffered repeated
damages and deficiencies from floods that were less than a 100-year flood event, even though the
northern impoundment was designed for a 100-year flood. Since the cap was completed in July
2011, necessary repairs were performed in July 2012, January 2013, January 2014, December
2015, February 2016, March 2016, and June 2016 since its completion in July 2011. The goal of
the selected removal alternative is to eliminate the potential of an enhanced cap being breached
and releasing contaminated material into the environment.

2.1.3 Comment: Beyond the current problems, the current cap or a permanent cap can be
severely damaged if it were hit by a barge or torn open by a major storm. The damage that would
result could pollute the San Jacinto River and Galveston Bay for the next 700 years. The US
Army Corps of Engineers analysis concludes that a strike will eventually occur. This failure is
not a matter of "if""" but "when." The potential pollution is almost too big to comprehend. If we
leave the waste in place, we could have a severely polluted river and bay for the next 7 centuries.

Response: The US Army Corps of Engineers does report that barge strikes can pose the
potential for contaminant loss. The predicted contaminant loss is low but EPA is concerned with
any loss no matter the size. The US Army Corps of Engineers report is for one barge strike when
there is the potential for simultaneous multiple barge strikes based on the number of barges
staged upstream in proximity to the Site. The removal of the waste as identified under Alternative
6N will eliminate the concern of a release associated with a barge strike and will be more
protective in the long-term.

2.1.4 Comment: I think the only reasonable solution to the dioxin placed in the San Jacinto
River between Highlands and Channelview is total removal. That is the only way that we can
ensure that future generations of kindergarteners are not exposed to this poison.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.5 Comment: When Hurricane Ike struck there were barges on top of I-10. The barges
were removed. Can you imagine huge barges floating on I-10? The wind and force were so
severe that a person who lived across the river on the far bank adjacent to the waste Site is still
looking for his grand piano. This is a story of the force of nature in this area for those who live
far away. To think we have waste under a rock in this pathway is beyond belief.

Response: The overwhelming majority of received comments agree that the removal of
the waste pits is the most responsible remedy for long-term health of surround communities and
the environment. EPA is also very concerned about the potential extreme weather conditions be
it flooding or hurricane events.

2.1.6 Comment: The health effects have been heartbreaking. Every female my age in the

neighborhood we grew up in is dead of cancer. These women were under 65 years of age. These
are good, law abiding, very hard working citizens of this area. They deserved more. To see the
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warning signs of contaminated fish can bring a tear. What is worse is to see families with small
children fishing with these contaminated fish signs literally under their cooler. These caught
contaminated fish are being placed in coolers. If approached they say with embarrassment "we
are not eating them". Then why the coolers? Then to see small children swimming and wading in
waste water areas from the river is shocking. Children swimming in dioxin laced water in the
state of Texas is again a disgrace, beyond belief. Barge workers working with chains from the
river are being exposed daily for many times 8, 12 or more hours per day. Would you want that
done to your family? Good people simply earning a hard living. I am asking you to remove this
waste for good, no fixes. Money has been set aside for restoration. What a dream as probably not
in my lifetime to see water skiing, swimming and fishing again.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.7 Comment: Restaurants and grocery stores are dependent upon seafood harvested from
Galveston Bay, which is also a primary recreational area for greater Houston. It is
incomprehensible that the EPA would allow these waste pits to continue to pollute this vital
natural resource. This dangerous environmental problem has gone on far too long. These pits
must be properly cleaned up as soon as possible (and not capped), without any further
extensions.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.8 Comment: My correspondence today it to bring to light some very important topics that
can be seen by anyone honestly looking at the Site, meaning you do not need a college degree,
PhD, or Master’s Degree to understand the complexities of the toxic dump sight. Removal is the
only plausible course of action in trying to rid our homes of this potentially deadly poison.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.9 Comment: Over the years since 2011 there has been a cap placed onto this deadly dump
Site, and it has been breached or compromised many times since. That river, just like all rivers is
alive, and it is also constantly changing. So by placing any type of "cap" over this Site, is
accomplishing nothing more than creating an additional 50 years of maintenance, death, and
destruction, leaving to our children and grandchildren the problems of responsibility of this
catastrophe, that through actions would not set a good example of responsible stewards for them
to follow.

Response: The Time Critical Removal Action (TCRA) Cap was completed in 2011 and
since its completion, documented events have shown that the current cap has suffered repeated
damages and deficiencies from floods that were less than a 100-year flood event, even though the
northern impoundment was designed for a 100-year flood. Repairs to the cap have been
performed in July 2012, January 2013, January 2014, December 2015, February 2016, March
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2016, and June 2016 since its completion in July 2011. The goal of the selected alternative,
including removal, is to eliminate the potential of a cap being breached and releasing
contaminated material into the environment.

2.1.10 Comment: The very hazardous toxins of the San Jacinto River Waste Pits need to be
removed entirely, once and for all.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community. Removal of the source waste will eliminate the potential for a release to the
environment and prevent the Site from becoming a large contaminated sediment site.

2.1.11 Comment: Never in 30 plus years had I heard about toxic waste at the Site. Never once
did anyone ever say Waste Pits. No one warned the public. No one ever secured the property to
protect the public. It is like they just did not care about the public health or the environment. Just
write it off and walk away. Now they want to cover it up and leave it to future generations. What
would happen if I were to dump waste in your yard? You would expect me to clean it up. The
waste pits are in my back yard; I expect them to clean it up. For over 30 years I recreated in the
river with never a thought it could be hazardous to my health. For over 30 years I ate seafood
from the river and never thought it would be bad for my health. Never when we rode all-terrain
vehicles in the area of the pits did we think it would be hazardous for our health. This problem is
not something I want to leave for the future. It needs to be cleaned up as soon as possible. In my
opinion there is no other option. It is their mess they need to take care of it. Dig and haul it out of
there and dispose of it properly. I fully support the EPA Proposed Remedy of full remediation of
the San Jacinto River Waste Pits. There is no way a cap should be used to contain this toxic
mess. The people that left the mess are spending big money to promote a cap for containment;
the cap there now does not work, why anybody would think they can make one that will safely
contain this toxic mess for the life of the dioxins. The idea of just cover it up and everything will
be OK is just beyond my belief. Out of sight out of mind I guess is the thinking. What happens
when it fails many years down the road and these companies have to be forced to repair a cap.
They do not want to do anything now and they are legally being forced to by the EPA. What says
they would not do an Enron and file bankruptcy and then who will be on the hook for this mess?
If the waste is dug up and hauled off for proper disposal this will never become an issue. This is
exactly what we need the EPA to require.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.12 Comment: There has been a permit application for a new barge terminal in the river just
upstream from the pits. This terminal will handle many hundreds of barges a month passing by
the pits. There already is a serious risk of a barge strike, now with increased travel of future
barge traffic, the risk is even greater. This river will eventually be more heavily traveled with
tugboats and barges with the expansion of the chemical plants north of the railroad trestle which
will mean even more barge traffic. There are just too many risks with leaving the Waste Pits in
the river.
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Response: EPA appreciates your support of our proposed long-term solution to protect
the community. In addition, EPA does not have regulatory control over the placement of barges
in the San Jacinto River. EPA will propose institutional controls to address barge traffic near
the Site. These will include restrictions on dredging and anchoring to protect the integrity of the
area. EPA anticipates this will be a permanent institutional control. This would apply only if the
waste pits are left in place. We can mention that EPA is concerned by any increased barge
activity that would cause a release. That is why removal of the waste pits is the best option.

2.1.13 Comment: My neighbors and I are concerned about the weight of the added material of
the cap forcing the toxins out from under any cap or destabilizing the side berms. I am really
shocked that there were not soil samples taken from the last scour that had to be repaired. I
cannot help but believe there were not any toxins in those holes escaping into the river. When
you place anything heavy on mud it pushes out to the side of the weight. The cap as is and any
further modification of it is a dangerous idea. There is no way that should be a permanent
remedy. We need the EPA to hold the responsible parties to the highest standards.

Response: EPA shares this concern that the added weight of large rock being placed on
top of the permanent cap identified under Alternatives 3N and 3aN increase the risk of
subsidence of the cap and the ejection of contaminated waste. This is one of the reasons that
EPA has selected the removal of waste as a long-term solution rather than an upgraded cap with
no, or partial waste removal.

2.1.14 Comment: Plans I have seen show three lane feeder street bridges and five main lane
bridges in both direction, there is no room for that expansion with the pits remaining in-place.

Response: EPA discussed potential expansion with the Texas Department of
Transportation (TXDOT). There are future plans to expand I-10, but no details were provided.
Future 1-10 road/bridge expansion and the issues associated with a permanent cap being used
may limit the expansion of 1-10 if the waste pits are left in place.

2.1.15 Comment: In my personal opinion the only safe and secure way to take care of the
Waste Pits is to fully remediate the Site and haul the toxins to a landfill that is designed to handle
them. No way should they be left in the river. To build a coffer dam around the Site and dig it
out is safest way to handle this situation. This can be done with best engineering practices
without spreading anymore of the toxins than already have been. I understand the responsible
parties are against this, they want the cheaper and less effective solution. They are there to make
a profit and keep the stock holders happy and spending $100,000,000 or more to clean it up will
hurt the bottom line. The cap they have now has needed many repairs over the 5-year life of it,
how many repairs will it need in the life of a permanent cap? In 1994 the flood waters pushed
over the east bound I-10 bridge, how well will that cap survive that kind of flood? I don’t want to
see what happens. [ want it cleaned up and out of the river completely.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.
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2.1.16 Comment: Please remove the waste pits, capping is not the answer.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.17 Comment: The temporary cap in place continues to be problematic, with repairs being
required in 2012, 2013, 2015, and 2016 along with the recent discovery of an eight-foot area of
degradation found in July of 2016 as noted in the Anchor QEA report. This history of repeated

compromises is more than upkeep inherent with the cap as the owners would like us to believe.

Response: The responsible parties have continually indicated that the current cap is
designed for a 100-year flood event but since its completion, the cap has required repeated
repairs during flood events below the 100-year flood level. The EPA believes that a capping
system without removal of the waste material will continue to be a maintenance issue and the
repeated repairs of a damaged cap can lead to the release of the waste material into the river
and surrounding environment.

2.1.18 Comment: The location of the pits makes it a ticking time bomb to destruction by storm
surge as it lies in a tidally influenced waterway. The Severe Storm Prediction Education and
Evacuation from Disasters (SSPEED) organization’s annual report demonstrates that it is only a
matter of time before the area that the Site exists on is inundated from storm surge again and the
Site is compromised even further.

Response: The overwhelming majority of received comments agree that the removal of
the waste pits is the most responsible remedy for the long-term health of surrounding
communities and the environment. EPA is also very concerned about the potential extreme
weather conditions be it flooding or hurricane events.

2.1.19 Comment: Ensuring proper safeguards are in place and removal with best engineering
practices is no doubt feasible. In fact, it has been completed successfully at other sites to date.
With proper planning and third party oversight of the removal operation it can be a success.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.20 Comment: I fully support and recommend the EPA’s proposed plan of Alternatives 6N
and 48 for the North and South pits, respectively.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.21 Comment: I have been involved with a lot of decades old pits, landfills and other efforts
to store waste in a geologic environment. This Site is one of the most vulnerable storage attempts
that I have seen. Geologists and engineers plan a pit, or landfill, to encapsulate waste in a stable
environment, the waste is kept dry and any accumulated leachate is drained through a collection
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system—and to assure stability, the situation is monitored in several ways. Federal and Texas
regulations would not permit the least innocuous garbage dump at this Site, much less this leak-
prone, dioxin laden accident waiting to happen. Your investigations at the Site have consistently
shown that this containment, immersed in the water of Galveston Bay, leaks—and repeated
attempts to repair even the surface cover have failed.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.22 Comment: This Site is particularly vulnerable in several ways related to its location in
the upper part of Galveston Bay where it is subject to both hurricane surge and San Jacinto River
flooding. Regardless of whether or not these projects are ever accomplished, the fact remains that
the San Jacinto Waste Pits Site is at the upper end focus of hurricane surge effects in Galveston
Bay—a fundamental reason that your recommendation to remove the waste is wise.

Response: The overwhelming majority of received comments agree that the removal of
the waste pits is the most responsible remedy for long-term health of the environment and
communities. EPA is also very concerned about the potential extreme weather conditions be it
flooding or hurricane events.

2.1.23 Comment: I would like for the EPA to mandate and oversee the complete removal and
destruction of the dioxin. Apparently, there is a process for destroying the dioxin. This deadly
toxic bi-product should not be pushed off into someone else's back yard or made the
responsibility of someone else's grandchildren as it has been handed to us.

Response: The final management and disposition of the removed waste will be fully
developed in the Remedial Design phase. Excavated waste material would be dewatered
(decanted) and stabilized by addition of Portland cement or other additive, as necessary, to
eliminate free liquids for transportation and disposal. Treatability studies will be conducted
during the Remedial Design to determine the appropriate type and amount of stabilization
amendments to treat the waste materials and meet the disposal standards of the receiving
facility. The agents for stabilization may include fly ash, cement, soil, or other materials. The
material removed during the remediation will be tested to comply with the applicable
requirements. Material that is removed would be transported in compliance with applicable
requirements and permanently managed in an approved permitted facility in accordance with the
Environmental Protection Agency’s offsite rule.

2.1.24 Comment: The efforts to clean our waters are working. I've never seen the water on our
beaches this clear before. Now it's time to move inward, focusing on the removal of chemicals,
waste havens, and businesses focused on dumping in our lakes and rivers. Let it be known that I
believe removal is the only option.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.
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2.1.25 Comment: There is flooding during tropical storms and hurricanes which would damage
the toxic pit. The residents with wells have had to use bottled water for months. There are
warning signs not to eat the seafood from the river. It's time to completely remove the toxic
waste.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.26 Comment: Please remove the pits. Every time it floods it leaks and we are put in further
danger. The responsible parties could not, would not, manage this Site responsibly for decades,
can they be trusted to manage it for centuries to come?

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.27 Comment: Remove these waste pits from our area. This is not an acceptable way to treat
waste, and it is clear the cap is not working and has failed. It will continue to fail and pollute the
environment. We cannot continue to allow this to happen.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.28 Comment: I believe that removal of the waste from the San Jacinto waste pits is the
only solution that will be permanent in the long run. As a resident of this area, I have seen
firsthand the damage that can be caused by the floods and hurricanes that this area is regularly
subjected to. Capping the pits will not work as no amount of planning or design will ever be able
to account for everything that nature can cause over the long run. Engineering failures occur
often when attempting to protect against the effects of nature as was catastrophically
demonstrated when the levees in New Orleans failed during Hurricane Katrina, and, as some
residents of the area will recall, the Fred Hartman Bridge had to be shut down for emergency
repairs soon after opening due some of the cables snapping off from the combined effects of
drizzle and a light breeze that none of the designers had thought could pose a problem.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.29 Comment: Leaving the waste in place will eventually result in a breach that would
release far more toxins and do more damage to the environment than any attempt at removal
could. I swam in the river and lived along the river. As a young person that suffered
miscarriages and myself being born with a congenital heart defect, it is pathetic that this type of
horrible deceit occurred in America. Personally, I am appalled that there is any other idea than a
thorough removal and cleanup of the River and waste pit Site. If it costs 1 billion dollars to do it,
so be it. The River should be cleaned and the waste removed. Everyone involved in the tragic
contamination should be held accountable.
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Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.30 Comment: Please remove the pits completely. This is the only sensible and permanent
solution. This river and bay is Houston’s natural playground, we do not have mountains, or white
sandy beaches. We have the San Jacinto River and Galveston Bay for fishing and swimming and
boating. Please for my kids’ sake do the right thing and remove the waste. I am a geologist and
the only thing Gulf Coast rivers know to do is to meander and move, they change direction and
they cannot do otherwise. Time will see the river expose any waste pits left in the ground. The
evidence for this exists underfoot in every direction you walk on the coastal plain. Complete
removal is the only option available for anyone thoughtful about the environment.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.31 Comment: I support full removal of the toxins as it is the only pathway to restoring faith
in water quality of our water wells; to insuring future generations of a resolved issue; and to
maintaining future property values. Your continued support of complete removal is very much
appreciated by all of the families who depend on water wells for our water source.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community. Removal of the source waste will eliminate the potential for a release to the
environment and prevent the Site from becoming a large contaminated sediment site.

2.1.32 Comment: Galveston Bay and its tributaries have suffered due to the release of dioxin
from this Site and the major carcinogenic toxin threat continues today, with apparently growing
risk through cap damage and the continual threat of barge traffic, rough and rapid river flood
conditions, tropical storm surge waters, and hurricanes. Those who consume regional seafood
face a clear and present danger to their health due to the presence of dioxin at dangerous levels in
fish and crab in the parts of the Bay, the San Jacinto River, Buffalo Bayou/Houston Ship
Channel and associated tidal waters. This source of dioxin needs to be removed so it no longer
poses this significantly dangerous health threat to our region. Trying to cap the wastes in this
location has already proven to be a very ineffective method, with multiple and extensive failures
of this cap method from the initial installation through current inspections. The location is simply
unsuitable for this method of simply trying to cap the highly carcinogenic waste materials at this
location.

Response: The responsible parties have continually indicated the current cap is
designed for a 100-year flood event but since its completion, the cap has had integrity issues
during flood events below the 100-year flood level. EPA believes that a capping system without
removal of the waste material will continue to be a maintenance issue and the repeated repair of
damage can lead to the potential for a release of the waste material into the river and
surrounding environment.
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2.1.33 Comment: The EPA’s own Guidance for In-Situ Subaqueous Capping of Contaminated
Sediments states that low-level, dioxin-bearing wastes can be capped and isolated in a low
energy environment such as a protected harbor or low flow stream. The wastes in this pit are not
low-level, and the San Jacinto River is not low energy, protected, or low flow. No one should try
to permanently retain a persistent, toxic chemical, in a river, in this sort of environment. Keeping
this waste contained would be a constant battle against the forces of nature, with continually cap
failures and increased toxin leaks as have been documented via recent inspections at continually
alarming numbers and frequency of findings.

Response: The dioxin at the site is source material at very high concentrations and
considered Principal Threat Waste. The San Jacinto River and the location of the pits is not
located in a low energy environment. The San Jacinto River is dynamic and has been
documented to abruptly change its flow paths. This has been dramatically shown after the 1994
flood by the creation of new channels and riverbank erosion. In addition, bottom currents can
generate shear stresses that can act on the cap surface and may potentially erode the cap. In
addition to ambient currents due to normal riverine or tidal flows, effects of storm-induced
waves and other episodic events can act on the structural integrity of a cap. The selected
alternatives remove the waste from the river and eliminates the potential for a release from a
containment cap which will be subject to the forces of the river and weather events.

The responsible parties have continually indicated the current cap is designed for a 100-year
flood event but since its completion, it has had integrity issues during flood events below the
100-year flood level. EPA believes that a capping system without removal of the waste material
will continue to be a maintenance issue and the repeated repair of damage can lead to the
release of the waste material into the river and surrounding environment.

2.1.34 Comment: Hurricanes strike, floods rage, streams change course, waters rise, land sinks,
and sediment moves will continue over time. This toxic contamination problem is ours to solve
now, not one to pass on to our grandchildren. We have seen failures of too many man-made
structures over much shorter periods to trust this cap as a long-term viable solution, when it has
in fact already failed repeatedly, leaking toxins possibly for years, until inspections have found
and hopefully repaired the continual damage points.

Response: The overwhelming majority of received comments agree that the removal of
the waste pits is the most responsible remedy for long-term health of the surrounding
communities and the environment. EPA is also very concerned about the potential extreme
weather conditions be it flooding or hurricane events. The responsible parties have continually
indicated that the current cap is designed for a 100-year flood event but since its completion, the
cap has had structural integrity issues during flood events below the 100-year flood level. EPA
believes that a capping system without removal of the waste material will continue to be a
maintenance issue and the repeated repair of damage can lead to the release of the waste
material into the river and surrounding environment.

2.1.35 Comment: Neither of the original companies responsible for disposing of waste at this
location exist 50 years after initial placement of the waste. So, we have to ask, who will repair
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this cap up to 500 years from now? Will we place the burden on future taxpayers? The cap,
purportedly designed to withstand a 100-year flood, has had repeated problems in the short 5
years it has been in place. Despite these problems, those responsible now want to convince EPA
that they can make the cap permanent by adding more rock. Instead of forcing future generations
to deal with this mess, we need to take care of it now. Methods to safely remove the waste from
the Site exist today, and safe removal of dioxin and other persistent organic pollutants has been
successfully completed at other sites in the country, e.g. Cumberland Bay, Lake Champlain,
Plattsburgh, NY; Housatonic River %2 Mile and 12 Mile sections, Pittsfield, MA; and Lower
Passaic River Phase I, near Newark NJ. Just like in those locations, we can solve this problem on
the San Jacinto River right now.

Response: The responsible parties have continually indicated the current cap is
designed for a 100-year flood event but since its completion, the cap has had integrity issues
during flood events below the 100-year flood level. EPA believes that a capping system without
removal of the waste material will continue to be a maintenance issue and the repeated repair of
damage can lead to the release of the waste material into the river and surrounding
environment. The removal of the waste material from the Site can be performed successfully
through implemented best management practices and EPA oversight of construction activities.

2.1.36 Comment: The companies argue that removing the waste from the Site is riskier than
capping it in place. This is true if one uses the inadequate technology they analyzed in their risk
assessment. We believe that by using the best available technology, e.g. cofferdams and sheet
piling, the waste can be isolated from the river and safely removed, eliminating the problem for
all time.

Response: As discussed in the Proposed Plan of Action, EPA and USACE indicated that
a potential small release of the waste material may occur during removal activities under
alternative 6N. Comments received during the Proposed Plan comment period requested that
EPA consider the use of additional Best Management Practices (BMPs) to prevent or minimize
the release of waste material during removal. To this end, the EPA worked with USACE to
further evaluate the use of BMPs to minimize releases during remedial action. One of the BMPs
proposed was the use of a cofferdam with excavation in the “dry”” to prevent the re-suspension
and residuals that typically result from under water dredging. It should be noted that the actual
BMPs to be utilized will be determined during the Remedial Design phase after engineering
assessment and evaluation. All final BMPs used as part of the remedial action will have to
comply with ARARSs, including the requirement that there be no discharges that exceed the Texas
Surface Water Quality Standards.

2.1.37 Comment: I support the U.S. Environmental Protection Agency proposed removing the
deadly dioxin-contaminated wastes from the San Jacinto River Waste Pits Superfund Site
because removal is the only correct and permanent cleanup solution. Floods and hurricanes are
common occurrences along the Texas Gulf coast and the only way to stop the seepage into
Galveston Bay and the Gulf is to remove these poisons permanently. Seafood is harvested from
the bay for human consumption. These toxins are not only a health hazard but also a disaster for
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commercial fishing and recreation industries. Please clean it up and out once and for all. Do not
delay.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.38 Comment: I am in agreement with the EPA proposal to remove the contaminated soils. I
am not in favor of further 'band aiding' this issue with remedies that will be subject to leaking or
failure during floods, and removal should have been the option chosen several years ago. In
reference to the southern plan, will there be a cofferdam or berms installed on the southern
portion for dewatering and the removal of the soil? Also, the 19-month duration will expose
potential for flooding; what precautions will be taken?

Response: As discussed in the Proposed Plan of Action, EPA and USACE indicated that
a potential small release of the waste material may occur during removal activities under
alternative 6N. Comments received during the Proposed Plan comment period requested that
EPA consider the use of additional Best Management Practices (BMPs) to prevent or minimize
the release of waste material during removal. To this end, the EPA worked with USACE to
further evaluate the use of BMPs to minimize releases during remedial action. One of the BMPs
proposed was the use of a cofferdam with excavation in the “dry”” to prevent the re-suspension
and residuals that typically result from under water dredging. It should be noted that the actual
BMPs to be utilized will be determined during the Remedial Design phase after engineering
assessment and evaluation. All final BMPs used as part of the remedial action will have to
comply with ARARSs, including the requirement that there be no discharges that exceed the Texas
Surface Water Quality Standards.

2.1.39 Comment: I agree with the proposed plan of full removal. I believe this is the best
option that will protect our environment and the people in our community. This is long overdue,
and the time is now to protect ourselves and future generations. Responsible parties should clean
up the mess so that people will not have to suffer from higher cancer rates and health issues as a
result of the toxic dioxin sludge just sitting in the river and contaminating the land and people in
the area. Please take this seriously and understand that this is affecting people's lives. It's time to
end this cycle and properly remove the waste from the San Jacinto River. We will continue to
ensure this happens.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.40 Comment: My water source is a shallow well, only 50 feet deep, situated 32 feet above
sea level. My water is pumped from the sediment layer only 20 feet below the Site, and not a
deep aquifer. I used to fish and boat in the river until learning of the contamination. Now [ am
scared to even shower in this water, much less drink it. I still to this day see people fishing in the
river on a daily basis even with all the warning signs in place. I feel it is imperative that the
wastes be removed completely as the temporary cap has proven ineffective since implemented. |
do not foresee this temporary cap lasting as long as the lifespan of the dioxins buried and
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abandoned in the river. The costs of maintaining and monitoring the cap for the next 750 years
cannot be less than full removal. Living in this community for such a time, I have seen firsthand
the ill effects on health in the people that live here. Many are sick, and many have died. I ask for
full removal of the toxic waste pits.

Response: Sampling has indicated that Site contaminants have not impacted drinking
water supplies; removal of the source wastes will prevent any possible future contamination
from occurring.

2.1.41 Comment: I totally support the proposed Cleanup Plan for the San Jacinto Waste Pits. I
am a "downstream" resident and feel very strongly that this is the correct course of action. Just
covering the Site simply pushes the problem to future generations. Keep up the good work!

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.42 Comment: I support the removal of all waste sites. We need these cleaned up so that the
river may have a chance to heal. I understand there is risk involved but there is high risk
involved in leaving them where they are as well. We must attempt to correct this dangerous
error.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.43 Comment: I support the Proposed Plan which selects Alternatives 6N (northern waste
pit) and 4S (southern waste pit) to remove these toxic wastes period and that uses the recreational
fisher dioxin sediment limit of 30 ng/kg as the risk-based remediation goal to remove
contaminated material.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community. EPA is adopting the 30 ng/kg level for the northern waste pits, but the southern
impoundment will remain at 240 ng/kg. The sediment cleanup level of 30 ng/kg for the northern
pits was developed for protecting human health of the most vulnerable potentially exposed group
or individual of the community. In this case a recreational child fisher was assumed to get
exposed to contaminated sediment through incidental ingestion, dermal contact, and from the
ingestion of fish/shellfish. The EPA is adopting a 30 ng/kg remediation level for the waste pits
instead of the 200 ng/kg level presented in the Proposed Plan for several reasons. First, after
removal the waste pits area will be in direct connection with the river and will be subject to the
same potential exposure routes as the river sediment, which has a 30 ng/kg remediation level.
Further, adopting something higher than 30 ng/kg for the waste pits area would require a
protective cover over the residual materials; however, this cover would be subject to the same
erosive forces that raised concerns about a permanent cap for containment of the entire waste
pits area. Finally, adoption of the 30 ng/kg remediation level would negate the need to long term
monitoring and maintenance of the waste pit area.
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The 240 ng/kg cleanup level applies to waste material and sub-surface soil for the Southern
Impoundment and was only based on incidental ingestion and dermal contact. In this case a
construction worker was assumed to get exposed to contaminated sub-surface soils in the area
during construction activities.

2.1.44 Comment: In my opinion the waste pits were a flawed design from their inception. Who
in their right mind would ever place a toxic waste dump on the banks of a flowing river anyway?
But that now has become a moot point, the question now is what do we do with it? Obviously, it
is still on a flowing river bank and it will continue to leak poison into our water for the next 50 to
100 years, no matter what stop-gap measures are taken in the interim. Unless we want to
continue the flawed logic of the original decision. We must remove it totally, completely and
immediately.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.45 Comment: I support the EPA's plan to completely remove the dioxin-contaminated
materials from the San Jacinto River Waste Pits Superfund Site in Galveston Bay. The proposed
plan will secure the long-term health of Galveston Bay and its many residents for generations to
come. Thank you in advance for carefully analyzing the scientific evidence, reviewing historical
documentation and heeding the community's overwhelming cry to eliminate this threat from
Galveston Bay. Removing this threat says we are serious stewards of our state. It removes a
dangerous source of toxins from potentially contaminating our entire Galveston bay and
destroying the fishing, seafood and tourist based economy it supports. This Site has been a
problem since I was a kid. It is time to stop ignoring it and get rid of it now.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.46 Comment: I support the EPA's plan to completely remove the dioxin-contaminated
materials from the San Jacinto River Waste Pits Superfund Site in Galveston Bay. Few estuaries
on the coast of the south 48 states of the United States were as productive of marine life or
provided comparable habitat. It has been abused for many years. The crowning blow would be a
hurricane which loosen the contents of the waste pits into the San Jacinto. The Proposed Plan
will secure the long-term health of Galveston Bay and its many residents for generations to
come. Thank you in advance for carefully analyzing the scientific evidence, reviewing historical
documentation and heeding the community's overwhelming cry to eliminate this threat from
Galveston Bay.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.47 Comment: I support the EPA's plan to completely remove the dioxin-contaminated

materials from the San Jacinto River Waste Pits Superfund Site in Galveston Bay. The proposed
plan will secure the long-term health of Galveston Bay and its many residents for generations to
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come. I believe that the total removal of waste will allow both pregnant women and children to
be able to eat fish caught in this area without the fear of getting cancer.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community. Removal of the waste pits will remove a significant potential source of dioxin
from the river. However, the San Jacinto River fish advisory is in place for other contaminants
besides dioxin; specifically polychlorinated biphenyls (PCBs) (Texas Department of State Health
Services, 2015). Furthermore, the University of Houston identified multiple other sources of
contaminants in addition to the Site (University of Houston, December 2009).

2.1.48 Comment: I was a resident of Smith Point for 21 years 1995-2015 and saw how the
majority of people weren't aware of consumption guidelines. They are completely ineffective.

Response: EPA in cooperation with other Federal, State, and local agencies have tried
diligently to provide notice to communities in the surrounding areas concerning the fish
consumption guidelines. This has been done through signage on and around the Site, public
outreach literature, and through community meetings. It is EPA’s and the State of Texas’s
intention to reach as many people as possible.

2.1.49 Comment: Over the last 50 years I have seen a dramatic improvement to the Houston
Ship Channel and the greater Galveston bay system. No longer do we see ships openly
discharging waste and it appears that the days of industry waste being dumped into the bays have
improved. There is a major noticeable difference in the water quality today in the entire bay
system. That said, I want to thank you for your efforts in cleaning up the San Jacinto Waste
Dump. This sight and the companies involve in creating it are one of the last remaining major
projects that need to be addressed. I am a member of the Coastal Conservation Association Texas
and I support the EPA's plan to completely remove the dioxin contaminated materials from the
San Jacinto River Waste Pits Superfund Site in Galveston Bay. The proposed plan will secure the
long-term health of Galveston Bay and its many residents for generations to come.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.50 Comment: I support the EPA's plan to completely remove the dioxin-contaminated
materials from the San Jacinto River Waste Pits Superfund Site in Galveston Bay. Please do not
let this plan become the victim of a delayed governmental process. The material needs to be
removed sooner, rather than later to insure the health of the resource and the local inhabitants
that continue being exposed on a daily basis.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community. The Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) process that must be followed is very detailed and demanding and can take time to
complete. EPA values your patience and understands your frustration.
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2.1.51 Comment: I support the EPA's plan to completely remove the dioxin-contaminated
materials from the San Jacinto River Waste Pits Superfund Site in Galveston Bay. The health of
Galveston Bay is critical to businesses and industries in Texas, particularly seafood and related
businesses, recreation and sporting businesses and industries. A significant number of jobs
depend upon good water quality in Galveston Bay. In addition, it's water quality is critical to the
Gulf of Mexico and its fisheries, both commercial and recreational. In the strongest terms, I urge
complete implementation of the plan.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.52 Comment: I am a former U.S. Coast Guard officer with experience with CERCLA,
RCRA, OPA-90 and other pollution response programs including management activities for this
and five other Federal Regions, including dioxin disposal and remediation of several Superfund
sites. I also have experience with those programs in this region in the private sector. The
proposed removal plan is the best option.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.53 Comment: Harris County strongly supports the decision by the EPA to totally remediate
the Site as a preferred alternative. We believe this is the only option that will ensure that area
residents will be protected long-term from a catastrophic cap failure in the years to come.
Additionally, residents far downstream along Galveston Bay also in Precinct 2 will benefit
knowing that the bay is protected from the consequences of cap failure at this Site. The EPA
decision has the unquestioned support and broad coalition of county officials. This includes all
elected officials in key county departments such as Harris County Flood Control District, the
Health Department, Public Infrastructure Department, and of course our county attorney's office
which has led the way in this effort.

Response: EPA appreciates the support of local elected officials and community leaders
and looks forward to continuing our relationship to protect the long-term health of the San
Jacinto River and surrounding communities.

2.1.54 Comment: If the pits were removed, the risk to our health and our water resources is
also removed. For five years capping the pits has been unsuccessful, so it's time for a permanent
solution. The only permanent solution is to remove the pits. This would reinstate my peace of
mind and hopefully my health and it is time for those responsible to become good stewards of
our environment and rectify the mistakes of the past so we can have a future.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.55 Comment: For too long the communities of eastern Harris County have been put at risk
by the hazardous material found in the San Jacinto Waste Pits Superfund Site. The plan
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presented by the EPA is the culmination of a decade of calls by community members and local
officials to fully remove the waste and protect families and children from public health risks."

Response: EPA appreciates the support of local elected officials and community leaders
and looks forward to continuing our relationship to protect the long-term health of the San
Jacinto River and surrounding communities.

2.1.56 Comment: I along with Harris County, the Galveston Bay Foundation and the San
Jacinto Coalition support the EPA's proposal to fully dredge the waste pits over permanently
capping the waste because the plan adheres to federal law, which prefers cleanups that
'permanently and significantly' reduce contamination. Capping would provide a short-term
solution that could fail in the case of a natural disaster or equipment malfunction or deterioration.

Response: EPA appreciates the support of local elected officials and community leaders
and looks forward to continuing our relationship to protect the long-term health of the San
Jacinto River and surrounding communities.

2.1.57 Comment: BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY OF
BAYTOWN, TEXAS: Section 1: That the City of Baytown fervently supports the following U.S.
Environmental Protection Agency's recommended remedies for the San Jacinto Waste Pits:

1. Alternative 6N: Full Removal of Materials Exceeding Cleanup Levels and Institutional
Controls for the north area and the sand separation area; and 2. Alternative 4S: Removal and
Offsite Disposal for the south area.

Response: EPA appreciates the support of local elected officials and community leaders
and looks forward to continuing our relationship to protect the long-term health of the San
Jacinto River and surrounding communities.

2.1.58 Comment: Looking at similar estuarine Superfund sites across the United States, the
EPA required removal of the highest concentrations of contaminated sediment at all seven sites
(Garland 2015). The community members of Harris County, just as anywhere else in the United
States, deserve clean air, clean water and clean soil. It is time to fully remediate this once pristine
and highly sought after river. The EPA's Proposed Plan is one that would allow the surrounding
communities and ecosystem to sustain and flourish and not be subject to further contamination.

Response: EPA appreciates the support of local advocacy groups concerning our
proposed long-term solution to protect the community.

2.1.59 Comment: I live on the river and the waste pits need to be removed to make our
neighborhood and communities safe for the future.

Response: The overwhelming majority of received comments agree that the removal of

the waste pits is the most responsible remedy for long-term health of the surrounding
communities and the environment. In addition, removal of the source waste will eliminate the
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potential for a release to the environment and will prevent the Site from becoming a large
contaminated sediment site.

2.1.60 Comment: It’s time for the only permanent solution: full removal of the toxic waste
pits!

Response: The overwhelming majority of received comments agree that the removal of
the waste pits is the most responsible remedy for long-term health of the surrounding
communities and the environment. In addition, removal of the source waste will eliminate the
potential for a release to the environment and the creation of a large contaminated sediment site.

2.1.61 Comment: This mess needs to be cleaned up, not covered up as it is now.

Response: The overwhelming majority of received comments agree that the removal of
the waste pits is the most responsible remedy for long-term health of the surrounding
communities and the environment. In addition, removal of the source waste will eliminate the
potential for a release to the environment and the creation of a large contaminated sediment site.

2.1.62 Comment: Removal will ensure, once and for all, that these dioxin wastes no longer
pose a threat to the San Jacinto River and Galveston Bay.

Response: The overwhelming majority of received comments agree that the removal of
the waste pits is the most responsible remedy for long-term health of the environment and
communities. EPA shares your opinion that the removal of the waste will be a great start to a
cleaner San Jacinto River and Galveston Bay.

2.1.63 Comment: Complete removal is the only option to ensure the safety of all inhabitants
and the environment. The extreme weather changes make storage in place highly unsafe.

Response: The overwhelming majority of received comments agree that the removal of
the waste pits is the most responsible remedy for long-term health of the surrounding
communities and the environment. EPA is also very concerned about the potential extreme
weather conditions be it flooding or hurricane events.

2.1.64 Comment: EPA’s CERCLA spreadsheet includes more than 100 sites, of which about
half include contaminants with properties that can be considered similar to dioxins. The
spreadsheet lists 18 sites with one or more of the similar contaminants, at which 50,000 cubic
yards of material was, or will be, removed or otherwise remediated. EPA’s site records illustrate
that similar size remedial projects in waterways have been successfully performed.

Response: The removal of the waste material from the Site can be performed

successfully through implemented best management practices and EPA oversight of construction
activities.

115



2.1.65 Comment: The EPA’s proposed cleanup plan, including the full removal of the toxic
waste in the San Jacinto Waste Pits will further efforts in preserving, protecting, and improving
water quality of the public water. In addition, the selected alternatives are the only ones that will
adequately address the toxic waste dump in the San Jacinto River located in the center of on the
largest metropolitan areas in the United States which is prone to hurricanes, tropical storms,
flooding, and tidal surges.

Response: The EPA concurs with your sentiments concerning the proposed Alternatives
6N and 4S. EPA is also concerned about the history of the Site being impacted by flooding and
hurricane events, which are anticipated to continue in the future putting the Site at risk if the
waste material is not removed from its current location.

2.1.66 Comment: Between 2012 and 2016, flooding events and/or barge strikes appear to have
caused damage to the San Jacinto Waste Pits temporary cap on multiple occasions, potentially
exposing the river to additional waste. Despite that the cap was designed to withstand a 100-year
flood, damage has occurred during much smaller storms.

Response: The Time Critical Removal Action (TCRA) Cap was completed in 2011 and
since its completion, documented events have shown that the current cap has suffered repeated
damages and deficiencies from floods that were less than a 100-year flood event, even though the
northern impoundment was designed for a 100-year flood. Repairs to the cap have been
performed in July 2012, January 2013, January 2014, December 2015, February 2016, March
2016, and June 2016 since its completion in July 2011. The goal of the selected alternative,
including removal, is to eliminate the potential of a cap being breached and releasing
contaminated material into the environment. Leaving the waste in place at the Site will continue
to be susceptible to damage by future hurricanes and flooding events and allow the environment
to potentially continue to be impacted by waste being released. The implementation of
Alternatives 6N and 4S will remove this potential for further releases.

2.1.67 Comment: There is a concern with digging up the waste and removing it because there
is the risk that some waste will be re-suspended in the process. The concern with leaving the
waste in place is that there is not guarantee that it will stay there; the pits in the area are highly
susceptible to flooding and storm surge from a hurricane. Flooding has impacted the cap, and we
know our area will be hit by a hurricane at some point.

Response: With the implementation of best management practices during removal
activities, the potential for resuspension of waste is greatly decreased and EPA will direct the
responsible parties to develop proven best management practices to protect against this
situation. EPA also agrees that the Site is susceptible to major weather events and that the
potential exists for damage to a cap system and release to the environment over a long period.
Removal of the source waste will eliminate the potential for a release to the environment and
prevent the Site from becoming a large contaminated sediment site.

2.1.68 Comment: The EPA has concluded that removing the waste provides greater
permanence and offers less risk that capping the waste in place forever.
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Response: The removal of the waste is the most reliable long-term method to eliminate
the potential for future releases to the environment from the Site.

2.1.69 Comment: We must start thinking what is best for our future generations and full
removal is a start.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.70 Comment: The history of repeated compromise to the current cap is more than just
upkeep.

Response: The current temporary cap is designed for a 100-year flood event but since its
completion, it has had integrity issues during flood events below the 100-year flood level. EPA
believes that a capping system without removal of the waste material will continue to be a
maintenance issue and the repeated need for repair of damage can lead to the release of the
waste material into the river and surrounding environment and the creation of a large
contaminated sediment site.

2.1.71 Comment: The EPA’s own Guidance for In-Situ Subaqueous Capping of Contaminated
Sediments states that low-level, dioxin-bearing wastes can be capped and isolated in a low
energy environment such as a protected harbor or low flow stream.

Response: The dioxin at the site is source material at very high concentrations and
considered Principal Threat Waste. The San Jacinto River and the location of the pits is not
located in a low energy environment. The San Jacinto River is dynamic and has been
documented to abruptly change its flow paths as occurred when new channels were created and
the riverbank eroded. In addition, bottom currents can generate shear stresses that can act on
the cap surface and may potentially erode the cap. In addition to ambient currents due to normal
riverine or tidal flows, effects of storm-induced waves and other episodic events can act on the
structural integrity of a cap. By removing the waste from the river the selected remedy eliminates
the potential for future releases resulting from the forces of the river and weather events.

The responsible party has continually indicated the current cap is designed for a 100-year flood
event but since its completion, it has had integrity issues during flood events below the 100-year
flood level. EPA believes that a capping system without removal of the waste material will
continue to be a maintenance issue and the repeated repair of damage can lead to the release of
the waste material into the river and surrounding environment.

2.1.72 Comment: I agree with EPA that containment alternatives cannot be shown to reliably

contain the waste over a long-term basis, subjecting the community to the continued risk of a
catastrophic release of dioxin.
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Response: Upgrading the current cap will not ensure the containment of the waste on a
long-term basis. Removal of the waste will eliminate the potential for a release to the river and
downstream receptors.

2.1.73 Comment: I understand there is risk involved with removal of the waste but there is a
higher risk involved in leaving them where they are as well.

Response: The risks associated with removing the waste can be mitigated through
proper use of best management practices versus leaving the waste in place for the long-term.

2.1.74 Comment: I applaud the EPA for this recommendation and strongly support a full
cleanup of this dangerous waste dump site.

Response: EPA appreciates your support of our proposed long-term solution to protect
the community.

2.1.75 Comment: Dioxin is a serious problem for human health and the environment and
should be removed and hauled to a permanent location where it is safely contained.

Response: The Proposed Plan calls for the safe and managed transportation of
excavated waste from the Site to a permitted landfill that is authorized for disposal of the Site
waste and has the necessary controls in place to ensure that the waste is safely disposed of.

2.1.76 Comment: This has been a continuing problem and worrisome for all who live near the
San Jacinto River and we want it taken care of.

Response: The selected alternatives identified in the Proposed Plan will be the first step
in rehabilitating the area and is the long-term solution.

2.1.77 Comment: My neighbors and I are concerned about the weight of the added material of
the cap forcing the toxins out from under any cap or destabilizing the side berms. When you
place anything heavy on mud, the mud is pushed out.

Response: EPA shares your concern about adding weight to the cap as described in
Alternative 3N. During the 2015 cap inspection, the identified damaged area was not underlined
by geotextile material and rock was found to have sunk several feet or more into the waste
material. This occurrence points to the need to carefully consider the load bearing capacity of
the waste, especially with the potential addition of weight from the addition of several feet of
larger armor stone over much of the cap.

2.1.78 Comment: The Steering Committee of the Gulf-Houston Regional Conservation Plan

herein supports the EPA’s Proposed Plan for Clean Up of the San Jacinto Waste Pits Superfund
Site.

118



Response: EPA appreciates your support of our proposed long-term solution to protect
the community.
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2.2 Support for Cap Containment

EPA received over 200 comments from the Potentially Responsible Parties (PRPs), industry,
industry associations, professional organizations, non-governmental organizations, and
individuals in the surrounding communities and various regions of the United States voicing
their disagreement of the proposed Alternative 6N (Removal of Materials Exceeding Cleanup
Levels, Monitored Natural Recovery, and Institutional Controls) for the northern impoundments
and Alternative 4S (Removal and Offsite Disposal with Institutional Controls) for the southern
impoundment. The most common comment arose from concerns that releases would occur
during the implementation of the proposed alternatives and the view that the construction of an
engineered containment cap will provide long-term protection.

2.2.1 Comment: Keep it capped. The San Jacinto has too much of a propensity for flooding
and storm surges to wash the toxins throughout residential homes in the surrounding area.
Unending lawsuits would follow due to needlessly exposing citizens to toxins.

Response: EPA disagrees with the idea of a permanent cap as the selected alternative
for the Site. The San Jacinto River has a propensity for flooding and storm surge, which is why
EPA’s proposed alternatives of removal will be the most effective against future releases caused
by potential weather events. In addition, removal of the source waste will eliminate the potential
for a release to the environment and prevent the Site from becoming a large contaminated
sediment site.

2.2.2 Comment: I live on Highland Bayou just above West Galveston Bay. I want to voice
my concern over the San Jacinto Waste Pits cleanup plan. From my understanding, your plan
increases the potential risk for discharge and contamination downstream to the area of my home
and the surrounding wetland and marine systems. I urge you to consider other alternatives, such
as permanent replacement of caps to prevent further discharge.

Response: As discussed in the Proposed Plan of Action, EPA and USACE indicated that
a potential small release of the waste material may occur during removal activities under
alternative 6N. Comments received during the Proposed Plan comment period requested that
EPA consider the use of additional Best Management Practices (BMPSs) to prevent or minimize
the release of waste material during removal. To this end, the EPA worked with USACE to
further evaluate the use of BMPs to minimize releases during remedial action. One of the BMPs
proposed was the use of a cofferdam with excavation in the “dry”” to prevent the re-suspension
and residuals that typically result from under water dredging. It should be noted that the actual
BMPs to be utilized will be determined during the Remedial Design phase after engineering
assessment and evaluation. All final BMPs used as part of the remedial action will have to
comply with ARARs, including the requirement that there be no discharges that exceed the Texas
Surface Water Quality Standards.

There is no guarantee that a cap or an enhanced cap can reliably maintain structural integrity

for the long term that dioxin would remain toxic. The current temporary cap has required
repairs multiple times in its short life due to relatively low-level weather events.
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2.2.3 Comment: Data collected in 2016 at Region 6’s direction demonstrates the effectiveness
of the existing armored cap. The test results unequivocally show the effectiveness of the existing
armored cap. No target dioxin compounds were detected in porewater or groundwater, and the
data show substantial decreases of dioxins and furans in surface water and sediment. These new
data were provided to Region 6 prior to the issuance of the Proposed Plan, but were not
considered in evaluating the effectiveness of capping alternatives.

Response: Data from current sampling shows that waste is contained, except for surface
water samples, which indicate an increase in dioxin adjacent to the waste pits compared to
upstream samples. EPA considered the results of these samples in assessing the current
effectiveness of the cap and plans to assess the need for restructuring the current operation and
maintenance plan. However, none of this sampling addresses the long-term effectiveness of the
cap during severe storms and hurricanes because the sampling relates only to the ability of the
cap to contain the waste under current conditions. It does not address the strength or ability of
the cap to withstand storms or hurricanes in the future.

The Time Critical Removal Action (TCRA) Cap was completed in 2011 and since its completion,
documented events have shown that the current cap has suffered repeated damages and
deficiencies from floods that were less than a 100-year flood event, even though the northern
impoundment was designed for a 100-year flood. Repairs to the cap have been performed in July
2012, January 2013, January 2014, December 2015, February 2016, March 2016, and June
2016 since its completion in July 2011. The goal of the selected alternative, including removal, is
to eliminate the potential of a cap being breached and releasing contaminated material into the
environment.

2.2.4 Comment: To justify the selection of Alternative 6N, Region 6 has mischaracterized
routine cap maintenance, thereby presenting the existing cap as ineffective. The purposes of the
existing armored cap were to stabilize the Northern Impoundments and prevent any releases to
the environment. These purposes have been achieved. In fact, the existing armored cap has been
effective in containing the waste material, as confirmed by extensive groundwater and porewater
sampling, as well as surface sediment sampling performed adjacent to cap maintenance areas.

Response: The repairs to the TCRA cap over the last six years have not been routine and
within the scope of what was contemplated at the time the cap was completed in 2011. The 2011
Operations, Maintenance, and Monitoring Plan provided that inspections of the cap would be
“performed quarterly for the first two years following completion of the TCRA construction,
semiannually from years three to five, and annually starting at year six,”” with provision for
additional inspections after 25-year or 100-year flow events. [Operations, Monitoring, and
Maintenance Plan, San Jacinto River Waste Pits Superfund Site, October 2011, Section 2.1, p.
5]. This provision clearly envisions that the cap would require significantly less inspection and
resulting maintenance after its first two years of operations, which has not in fact been the case.
While cap inspections were at one point decreased from quarterly to semiannually, in February
2016 the frequency of the inspections had to be increased again to every quarter, due to the
issues discovered by the EPA dive team in December 2015 as part of a sampling effort. The
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expectation that extensive maintenance to the cap would be limited to its first two years is also
found in the cost estimates provided by Anchor QEA in its draft of the Feasibility Study, first
submitted in August 2013 and resubmitted in April 2014. The cost for “Armored Cap
Maintenance” was assumed only as ““$100,000 cap maintenance in Year 1 and 2.”” [Draft Final
Interim Feasibility Study, March 2014, Appendix C: Remedial Alternative Cost Development,
Table 1.] The total estimated costs for cap maintenance as a net present value for Alternative
2N (the TCRA cap) and 3N (an enhanced cap) were both estimated as a net present value as only
$181,000. The significant repairs in December 2015 and early 2016, the repair of the area with
scour in November 2016, and the current efforts to repair the cap in 2017 demonstrate that the
maintenance of the cap has not been routine and expected, but instead indicates an ongoing
problem.

The continuing maintenance and repairs of the current temporary cap in the six years since
construction, have showed no signs of lessening based on past issues with its structural integrity
after being subjected to floods. Past damage to the cap occurred under conditions that are much
less severe than the design flood conditions (100-year flood), with the exception of the flooding
associated with Hurricane Harvey in 2017. EPA’s concern is that the larger design 100-year
flood, or flooding and/or wave action from a severe hurricane, will result in more significant
damage to the cap and will not result in a reliable containment remedy for the principal waste
threat. This does not provide assurance that more significant cap damage will be avoided for the
greater magnitude design storm or even more severe hurricanes and their associated storm
surge and wave action effects. Riverbed scour which occurred in 2016 adjacent to the cap
following less intense flooding below the design flood does not give the assurance that greater
undermining of the cap will be avoided with more intense flooding over time. EPA does
recognize that cap maintenance may be accomplished following receding of flood waters or
hurricanes to repair any damage to the cap; however, any dioxin release to the river would have
already occurred.

Further, cap effectiveness concerns were raised when the cap area where the armor stone was
found to have sunk into the waste in 2015 resulted in the direct exposure of the dioxin containing
waste to the San Jacinto River. EPA guidance for long-term monitoring and maintenance of cap
remedies presume the cap is performing as intended for meeting remedial action objectives and
cleanup criteria; therefore, if repairs are required to address exposed waste materials where the
cap has been removed, these requirements have not been met, and addressing these conditions
would not be considered ““routine cap maintenance”. EPA agrees that routine cap maintenance
is required to maintain remedy effectiveness for any cap, but this does not address EPA concerns
for avoiding future releases of waste materials resulting from extreme weather events.

The Corps of Engineers performed a more recent model simulation to investigate the
performance of the upgraded cap, Alternative 3aN. The results of the Alternative 3aN modeling
showed that erosion of the cap would likely occur over most of the cap during the storm event
modeled. However, the modeling did not consider the impact of a larger Category 4 or 5
hurricane, which may occur during the long time-frame that the dioxin waste would remain
toxic.
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2.25 Comment: US Army Corps of Engineers and EPA cap design guidance expressly
presumes that routine and event monitoring will identify the need for possible cap maintenance.
Design guidance issued by EPA and the US Army Corps of Engineers recommends that “event-
based” monitoring be used to fine-tune an operation, monitoring, and maintenance program as
part of the monitoring of the performance of the cap following specific storm events. Typically,
in the first few years following cap construction, there is a period where monitoring and
maintenance practices identify and address areas of the cap that need to be enhanced, if any, so
that the long-term protectiveness of the cap can be ensured. The maintenance that has occurred at
the Northern Impoundments has followed this pattern with modifications made to the operation,
monitoring, and maintenance plan as necessary. The Alternative 3aN enhanced cap, to be
constructed with much larger rock, is designed to be protective during future extreme storm
events and will reduce the need for future maintenance. The enhancements to the existing
armored cap as part of Alternative 3aN were developed by the US Army Corps of Engineers.
They include adding two feet of much larger rock to most of the cap, and adjusting slopes to
increase their long-term stability. This step should reduce the need for future maintenance.
According to the US Army Corps of Engineers, it also will be protective against erosion during
future extreme events of the kind that Region 6 asserts raise questions as to the cap’s long-term
effectiveness.

Response: The design guidance presumes the cap is performing as intended for meeting
remedial action objectives and cleanup criteria. The event-based monitoring/repair after a
potentially weather event would be reactive and not proactive. Damage to the cap would have
already occurred. Any dioxin release to the river would have already caused impact and the
response time for maintenance/repair would be delayed based on the timeframe for flood waters
to recede and the ability to access to the cap by water or land. Alternative 3aN is a more robust
design based on the use of larger rock but with the use of larger rock comes the potential for the
cap to subside due to the weight of the larger rock which has the potential to cause structural
failures and the release of waste to the environment. This has already occurred in 2015 with
smaller armor stone.

The Corps of Engineers has performed a model simulation to investigate the performance of the
upgraded cap, Alternative 3aN, which included a two-feet thicker cap. The results of the
Alternative 3aN modeling showed that erosion of the cap would most likely occur over most of
the cap during this extreme storm event. This modeling considered the wave impacts from a
Category 2 hurricane (Hurricane lke), however, even stronger hurricanes capable of achieving
Category 3, 4, or 5 levels are possible during the long term that the dioxin would remain toxic.
Unfortunately, these stronger hurricanes could not be reliably modeled because no relevant
databases were available for use. The implementation of Alternatives 6N and 4S would eliminate
these potentially cap failures and releases of waste to the environment.

In 2014 the Interstate Technical and Regulatory Council published a guidance document which
indicates site conditions that increase cap stability include deep water, low erosive forces
including low flow, limited wave effects, and limited navigation related prop wash (Interstate
Technical and Regulatory Council, 2014). The Site cannot be described as having low erosive
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forces and limited wave effects on a consistent basis. Further, the Site is in an active navigation
area.

2.2.6  Comment: The toxic pits need to be properly contained now, no matter who pays for
this.

Response: The use of containment measures to store the highly toxic and potentially
mobile waste does not remove the waste from its current location within the San Jacinto River,
whereas the selected alternatives in the Proposed Plan does. The removal of the waste material
will provide the long-term solution to protect the community, eliminate the potential for a release
to the environment, and prevent the Site from becoming a large contaminated sediment site.

2.2.7 Comment: Please safely contain this toxin as soon as possible.

Response: The use of containment measures to store the highly toxic and mobile waste
does not remove the waste from its current location within the San Jacinto River, whereas, the
selected alternatives in the Proposed Plan does. The removal of the waste material will provide
the long-term solution to protect the community, eliminate the potential for a release to the
environment, and prevent the Site from becoming a large contaminated sediment site.

2.2.8 Comment: I support enhanced capping due to factors such as sediment disturbance,
delayed natural recovery, potential exposure, and increase of concentration in fish.

Response: As discussed in the Proposed Plan of Action, EPA and USACE indicated that
a potential small release of the waste material may occur during removal activities under
alternative 6N. Comments received during the Proposed Plan comment period requested that
EPA consider the use of additional Best Management Practices (BMPs) to prevent or minimize
the release of waste material during removal. To this end, the EPA worked with USACE to
further evaluate the use of BMPs to minimize releases during remedial action. One of the BMPs
proposed was the use of a cofferdam with excavation in the “dry”” to prevent the re-suspension
and residuals that typically result from under water dredging. It should be noted that the actual
BMPs to be utilized will be determined during the Remedial Design phase after engineering
assessment and evaluation. All final BMPs used as part of the remedial action will have to
comply with ARARSs, including the requirement that there be no discharges that exceed the Texas
Surface Water Quality Standards.

The potential for ongoing releases from an engineered cap presents long-term risk given the
propensity of the Houston area and the San Jacinto River to experience hurricanes, floods, storm
surges and wave action. The removal of the waste material will provide a reliable long-term
solution to protect the community.

2.2.9 Comment: I support capping due to factor such as river current, quantity, toxin decay,
inadequate equipment, and no proof one remedy will yield better results than capping.
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Response: The reason EPA has proposed removal is based on your mentioned factors.
The dynamic nature of the current in the San Jacinto River and the propensity of the Houston
area to experience hurricanes, floods, storm surges and wave action are reasons why removal is
necessary instead of relying on a cap to sustain structural integrity for centuries. The quantity
and toxic levels of the waste, as well as the slow rate of decay of the dioxin waste is also why
removal is necessary. The waste can be properly removed and disposed at a land-based facility
engineered to safely contain such wastes. The removal process design, which will include all
equipment to be utilized and best management practices, will evaluate all available techniques to
safeguard the removal process. The selected remedial action will produce better results than
capping because it removes the principal threat waste from the environment and will provide the
long-term reliability to protect the environment.

2.2.10 Comment: To be credible, EPA’s analysis of the risks associated with the enhanced cap
needs significantly more robust technical demonstration and less unfounded assumptions.

Response: Both EPA and the Potentially Responsible Parties have made statements
about the expected life span and expected structural integrity of an enhanced cap. These
statements are based on the expectant lifespan and structural integrity of an enhanced cap for
hundreds of years to protect against the release of dioxin contaminated waste. Documented
events have shown that the current cap has suffered damages and deficiencies from floods that
were less than the 100-year design flood event. Since its completion in July 2011, repairs to the
cap have been performed in July 2012, January 2013, January 2014, December 2015, February
2016, March 2016, and June 2016 since its completion in July 2011. The goal of the selected
alternative, removal, is to eliminate the potential of a cap being breached and releasing
contaminated material into the environment. The commenter suggests that EPA’s risk analysis is
based on unfounded assumptions that future flooding may be more intense; however, the
commenter offers no proof that future flooding will not be more intense and does not take into
account sea level rise and other natural occurrences over a period of hundreds of years, which
an enhanced cap will need to remain structurally sound. Finally, climate models (Knutson and
others, 2010) predict an increase in the intensity of tropical cyclones and hurricanes in the Gulf,
meaning greater risk of flooding and storm surges over the long time frame that the dioxin waste
would remain hazardous.

In 2014 the Interstate Technical and Regulatory Council published a guidance document which
indicates site conditions that increase cap stability include deep water, low erosive forces
including low flow, limited wave effects, and limited navigation related prop wash (Interstate
Technical and Regulatory Council, 2014). The Site cannot be described as having low erosive
forces and limited wave effects on a consistent basis. Further, the Site is in an active navigation
area.

Alternative 3aN is an enhanced capping alternative with armor cap improvements (larger 15
armor stone, 24" of additional cap thickness on top of the Alternative 3N cap) to address the
deficiencies of Alternative 3N. Alternative 3aN would be better able to withstand a future severe
storm, although the Corps of Engineers model study did find that a future extreme storm would
result in cap erosion over most of the Alternative 3aN cap. This modeling considered the wave
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impacts from a Category 2 hurricane (Hurricane Ike), however, even stronger hurricanes
capable of achieving Category 3, 4, or 5 levels are possible during the long term that the dioxin
would remain toxic. Unfortunately, these stronger hurricanes could not be reliably modeled
because no relevant databases were available for use. Regardless, there still remains the
uncertainties related to changes in channel planform morphology that may occur due to bank
erosion, shoreline breaches, etc. during a high flow event caused by a major flood or hurricane,
which is beyond the ability of existing sediment transport models to reliably simulate, as well as
the uncertainty of making predictions that would have to remain relevant for hundreds of years
into the future.

2.2.11 Comment: Region 6 ignores evidence of the Alternative 3aN enhanced cap’s
effectiveness and has no credible basis for rejecting it.

Response: With Alternative 3aN, the principal threat waste and the potential for release
of dioxin containing waste is not eliminated as it is with Alternative 6N. Per the 2016 US Army
Corps of Engineers’ report, the most severe event simulated was the hypothetical synoptic
occurrence of Hurricane Ike (Category 2 hurricane) and the October 1994 flood, with a peak
discharge of approximately 115,000 cubic feet per second occurring during the peak storm surge
height at the Site. The results during the peak of the storm surge showed that the sections using
Armor A (3-inches diameter) were completely eroded, while the sections using Armor D (10-
inches diameter) were eroded more than 12 inches in approximately 33 percent of those sections.
The sections using Armor B and C (6-inches diameter) incurred a net erosion of more than 9
inches in approximately 75 percent of those areas. Overall about 80 percent of the cap
experienced significant erosion with scour reaching approximately 2.4-feet through the cap and
into the waste material. The cap used for this simulation has an upgraded design compared to
the currently existing temporary cap. The scenario defined above may cause significant erosion
of the paper mill waste. The Corps of Engineers also performed a more recent model simulation
to investigate the performance of the upgraded cap, Alternative 3aN. The results of the
Alternative 3aN modeling showed that erosion of the cap would most likely occur over most of
the cap during this extreme storm event.

The releases from catastrophic events can potentially be addressed by additional cap
improvements, including upgrading the blended filter in the Northwestern Area to control
sediment migration into the cap, increasing the size of the armor stone size to 15 inches in
diameter and adding 2 feet of additional armor stone over the existing cap across the waste pits
to minimize the potential for disturbance during very severe hydrologic and hydrodynamic
events. However, the uncertainty inherent in any quantitative analysis technique used to estimate
the long-term (500 years or more) reliability of the cap is very high. The US Army Corps of
Engineers report did not consider changing river conditions. New channels eroding during
flooding as well as changes in channel cross section due to bank erosion, shoreline breaches,
etc. during a high flow event caused by a major flood or hurricane is beyond the ability of
existing sediment transport models to simulate. The US Army Corps of Engineers report does not
fully account for local scour of the river bed immediately adjacent to the armored cap where
turbulent flow effects may exceed model predictions during floods, leading to rapid erosion and
undermining of cap slopes. In addition, the report’s evaluation of excavation and removal often
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focuses on risks which will be reduced and/or eliminated through use of best management
practices.

In addition, EPA disagrees with the characterization of an ultra-extreme storm. History shows
that between 1851 and 2004, 25 hurricanes have made landfall along the north Texas Gulf
Coast, seven of which were major (Category 3 to 5) storms. Tropical Storm Allison, which hit the
Texas Gulf Coast in June 2001, resulted in 5-day and 24-hour rainfall totals of 20 and 13 inches,
respectively, in the Houston area, resulting in significant flooding. More recently, Hurricane
Rita made landfall in September 2005 as a Category 3 storm with winds at 115 miles per hour.
The storm surge caused extensive damage along the Louisiana and extreme southeastern Texas
coasts. In September 2008, the eye of Hurricane Ike made landfall at the east end of Galveston
Island. Ike made its landfall as a strong Category 2 hurricane, with Category 5 equivalent storm
surge, and hurricane-force winds that extended 120 miles from the storm’s center. With 25
landfall hurricanes being documented alone the north Texas Gulf Coast in a 153-year period,
which is approximately one every six-years, it can be expected that additional large hurricanes
will make landfall in the north Texas Gulf Coast between the time the cap is complete and the
several hundred years that the waste will remain toxic. And the effects of the most recent
hurricane- Harvey- which resulted in over 50 inches of rainfall in the Houston area are just now
being analyzed. Finally, climate models (Knutson and others, 2010) predict an increase in the
intensity of tropical cyclones and hurricanes in the Gulf, meaning greater risk of flooding, large
waves, and storm surges.

2.2.12 Comment: The 2016 data demonstrate that the existing armored cap, which would be
enhanced under Alternative 3aN in accordance with the US Army Corps of Engineers
requirements, has effectively contained the waste.

Response: Data from 2016 sampling shows the waste is contained, except for surface
water samples which show an increase in dioxin adjacent to the waste pits. The EPA considered
the results of this sampling in assessing the current effectiveness of the cap and plans to assess
the need for restructuring the current monitoring and maintenance plan, including potential cap
improvements to address any continuing releases of dioxin from the waste pits to the surface
water. However, none of this sampling addresses the long-term effectiveness of the cap during
severe storms and hurricanes because the sampling relates only to the ability of the cap to
contain the waste under current conditions. It does not address the strength or ability of the cap
to withstand storms or hurricanes in the future.

The Corps of Engineers performed a more recent model simulation to investigate the
performance of the upgraded cap, Alternative 3aN. The results of the Alternative 3aN modeling
showed that erosion of the cap would likely occur over most of the cap during the storm event
modeled. However, the modeling did not consider the impact of a larger Category 4 or 5
hurricane, which may occur during the long time-frame that the dioxin waste would remain
toxic.

2.2.13 Comment: Region 6 has mischaracterized routine cap maintenance as being unusual or
unexpected, thereby presenting the existing cap (and Alternative 3aN) as being ineffective.
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Response: The repairs to the TCRA cap over the last six years have not been routine and
within the scope of what was contemplated at the time the cap was completed in 2011. The 2011
Operations, Maintenance, and Monitoring Plan provided that inspections of the cap would be
“performed quarterly for the first two years following completion of the TCRA construction,
semiannually from years three to five, and annually starting at year six,”” with provision for
additional inspections after 25-year or 100-year flow events. [Operations, Monitoring, and
Maintenance Plan, San Jacinto River Waste Pits Superfund Site, October 2011, Section 2.1, p.
5]. This provision clearly envisions that the cap would require significantly less inspection and
resulting maintenance after its first two years of operations, which has not in fact been the case.
While cap inspections were at one point decreased from quarterly to semiannually, in February
2016 the frequency of the inspections had to be increased again to every quarter, due to the
issues discovered by the EPA dive team in December 2015 as part of a sampling effort. The
expectation that extensive maintenance to the cap would be limited to its first two years is also
found in the cost estimates provided by Anchor QEA in its draft of the Feasibility Study, first
submitted in August 2013 and resubmitted in April 2014. The cost for “Armored Cap
Maintenance” was assumed only as “$100,000 cap maintenance in Year 1 and 2.” [Draft Final
Interim Feasibility Study, March 2014, Appendix C: Remedial Alternative Cost Development,
Table 1.] The total estimated costs for cap maintenance as a net present value for Alternative
2N (the TCRA cap) and 3N (an enhanced cap) were both estimated as a net present value as only
$181,000. The significant repairs in December 2015 and early 2016, the repair of the area with
scour in November 2016, and the current efforts to repair the cap in 2017 demonstrate that the
maintenance of the cap has not been routine and expected, but instead indicates an ongoing
problem.

While cap inspections were at one point decreased from quarterly to semiannually, in February
2016 the frequency of the inspections had to be increased again to every quarter, due to the
issues discovered by the EPA dive team in December 2015 as part of a sampling effort. The
expectation that extensive maintenance to the cap would be limited to its first two years is also
found in the cost estimates provided by Anchor QEA in its draft of the Feasibility Study, first
submitted in August 2013 and resubmitted in April 2014. The cost for “Armored Cap
Maintenance” was assumed only as ““$100,000 cap maintenance in Year 1 and 2.” [Draft Final
Interim Feasibility Study, March 2014, Appendix C: Remedial Alternative Cost Development,
Table 1.] The total estimated costs for cap maintenance as a net present value for Alternative
2N (the TCRA cap) and 3N (an enhanced cap) were both estimated as a net present value as only
$181,000. The significant repairs in December 2015 and early 2016, the repair of the area with
scour in November 2016, and the current efforts to repair the cap in 2017 demonstrate that the
maintenance of the cap has not been routine and expected, but instead indicates an ongoing
problem.

The continuing maintenance and repairs of the current temporary cap in the six years since
construction, have showed no signs of lessening based on past issues with its structural integrity
after being subjected to floods. Past damage to the cap occurred under conditions that are much
less severe than the design flood conditions (100-year flood), with the exception of the flooding
associated with Hurricane Harvey in 2017. EPA’s concern is that the larger design 100-year
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flood, or flooding and/or wave action from a severe hurricane, will result in more significant
damage to the cap and will not result in a reliable containment remedy for the principal waste
threat. This does not provide assurance that more significant cap damage will be avoided for the
greater magnitude design storm or even more severe hurricanes and their associated storm
surge and wave action effects. Riverbed scour which occurred in 2016 adjacent to the cap
following less intense flooding below the design flood does not give the assurance that greater
undermining of the cap will be avoided with more intense flooding over time. EPA does
recognize that cap maintenance may be accomplished following receding of flood waters or
hurricanes to repair any damage to the cap; however, any dioxin release to the river would have
already occurred.

Further, cap effectiveness concerns were raised when the cap area where the armor stone was
found to have sunk into the waste in 2015 resulted in the direct exposure of the dioxin containing
waste to the San Jacinto River. EPA guidance for long-term monitoring and maintenance of cap
remedies presume the cap is performing as intended for meeting remedial action objectives and
cleanup criteria; therefore, if repairs are required to address exposed waste materials where the
cap has been removed, these requirements have not been met, and addressing these conditions
would not be considered ““routine cap maintenance”. EPA agrees that routine cap maintenance
is required to maintain remedy effectiveness for any cap, but this does not address EPA concerns
for avoiding future releases of waste materials resulting from extreme weather events.

The Corps of Engineers performed a more recent model simulation to investigate the
performance of the upgraded cap, Alternative 3aN. The results of the Alternative 3aN modeling
showed that erosion of the cap would likely occur over most of the cap during the storm event
modeled. However, the modeling did not consider the impact of a larger Category 4 or 5
hurricane, which may occur during the long time-frame that the dioxin waste would remain
toxic.

2.2.14 Comment: Direction by Region 6 for reassessment of the armored cap design and
construction even though the US Army Corps of Engineers November 2013 Reassessment
confirmed the overall validity of the armor cap’s design.

Response: Even though the November 2013 US Army Corps of Engineers Reassessment
Report found the 2012 cap was sufficient, much more extensive evaluation and modelling was
performed in 2016. The evaluation and modelling showed that the cap with additional upgrades
in addition to the 2012 upgrades (Alternative 3N) was still predicted to incur up to 80 percent
erosion during a hurricane scenario.

2.2.15 Comment: USEPA has exaggerated the potential benefits of the full removal and off-
site disposal remedy (Proposed Plan) and underestimated potential harm to the environment
during implementation of the remedy. The proposed plan offers the false hope of completely
removing dioxins from the river and ignores the potential for a catastrophic release of dioxins
during the potentially long and difficult construction period.
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Response: As discussed in the Proposed Plan of Action, EPA and USACE indicated that
a potential small release of the waste material may occur during removal activities under
alternative 6N. Comments received during the Proposed Plan comment period requested that
EPA consider the use of additional Best Management Practices (BMPS) to prevent or minimize
the release of waste material during removal. To this end, the EPA worked with USACE to
further evaluate the use of BMPs to minimize releases during remedial action. One of the BMPs
proposed was the use of a cofferdam with excavation in the “dry”” to prevent the re-suspension
and residuals that typically result from under water dredging. It should be noted that the actual
BMPs to be utilized will be determined during the Remedial Design phase after engineering
assessment and evaluation. All final BMPs used as part of the remedial action will have to
comply with ARARs, including the requirement that there be no discharges that exceed the Texas
Surface Water Quality Standards. The removal of the waste material will provide reliable long-
term solution to protect the community, eliminate the potential for a release to the environment,
and prevent the Site from becoming a large contaminated sediment site.

2.2.16 Comment: The in-place containment alternative is the best solution for the San Jacinto
River Waste Pits Superfund Site. It does not risk catastrophic impacts to the long-term health of
the community and environment by digging into and trying to remove the highly-contaminated
waste pits.

Response: The only long-term alternative which reliably secures the Site from potential
future releases is the removal of the dioxin containing waste material. There is no guarantee that
the cap will maintain structural integrity for centuries and avoid future releases of waste
materials. The current temporary cap has required repairs multiple times in its short life due to
lower-level weather events. Engineering control measures and best management practices will
be employed to safely remove the waste.

2.2.17 Comment: Because of the unique nature of this area (e.g., subjected to sub-tropical

storm events and flash flooding) and the fact that the waste pits are submerged in the river, the
full removal remedy is simply too risky. A catastrophic event during construction would cause
significant, irreparable harm to the environment and the recreational and commercial fisheries.

Response: During implementation of Alternative 6N, engineering control measures such
as containment of removal operations inside cofferdams, best management practices, and
placing requirements on the approach and schedule (e.g., excavation and dredging for removal
of the waste will be done incrementally to avoid exposing the entire impoundment surface,
reducing the risk of release if flooding does overtop the protective barrier) will be employed to
limit the potential for releases of waste materials; both which will be developed during the
Remedial Design.

2.2.18 Comment: After almost two years, the US Army Corps essentially agreed with all of the
underlying scientific and engineering analyses used to select the in-place containment remedial
alternative. Only a few weeks after the US Army Corps of Engineers report was released, EPA
issued a proposed plan that called for the full removal, discounted or disputed the analysis
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provided by the US Army Corps of Engineers, and ignored or did not seek the advice of
sediment remediation experts in the private and public sector.

Response: EPA did not disregard the US Army Corps of Engineers report. As
documented in the US Army Corps of Engineers Report, there is the potential for loss of waste
due to barge strikes or weather events. The US Army Corps of Engineers evaluation and
modelling showed that a cap with upgrades to the current temporary cap (Alternative 3N) was
still predicted to incur up to 80 percent erosion during a hurricane scenario. In addition, the
report’s evaluation of removal considered risks associated with dredging, while the actual
removal will be performed in the ““dry”” without dredging. In response to comments received,
EPA worked with USACE to further refine BMPs for removal in the “dry”. EPA sought the
assistance of outside sources and governmental agencies (including EPA experts, the United
States Geological Survey, and the US Army Corps of Engineers) in selecting the remedy. EPA
also considered the concerns of the community and the concerns of the potentially responsible
parties and their experts in selecting the remedy.

The Corps of Engineers has performed a model simulation to investigate the performance of the
upgraded cap, Alternative 3aN, which included a two-feet thicker cap. The results of the
Alternative 3aN modeling showed that erosion of the cap would most likely occur over most of
the cap during this extreme storm event. This modeling considered the wave impacts from a
Category 2 hurricane (Hurricane Ike), however, even stronger hurricanes capable of achieving
Category 3, 4, or 5 levels are possible during the long term that the dioxin would remain toxic.
Unfortunately, these stronger hurricanes could not be reliably modeled because no relevant
databases were available for use. The implementation of Alternatives 6N and 4S would eliminate
these potentially cap failures and releases of waste to the environment.

2.2.19 Comment: Does the USEPA believe past performance of a hastily constructed interim
remedy should be used as evidence to reject all in -place containment remedial alternatives?

Response: The description of the temporary cap as “hastily constructed” is a poor
characterization of the temporary cap. The cap was designed and constructed in accordance
with relevant guidance, under EPA oversight, and was reviewed by the US Army Corps of
Engineers several times following completion. Since completion of the cap in July 2011, EPA has
considered how well the temporary cap has performed under the actual conditions experienced
in the San Jacinto River. The temporary cap has required repeated repairs and has resulted in
the dioxin waste coming into direct contact with the San Jacinto River. The removal of the waste
material will provide the long-term solution to protect the community, eliminate the potential for
a release to the environment, and prevent the Site from becoming a large contaminated sediment
site.

In 2014 the Interstate Technical and Regulatory Council published a guidance document which
indicates site conditions that increase cap stability include deep water, low erosive forces
including low flow, limited wave effects, and limited navigation related prop wash (Interstate
Technical and Regulatory Council, 2014). The Site cannot be described as having low erosive
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forces and limited wave effects on a consistent basis. Further, the Site is in an active navigation
area.

2.2.20 Comment: The natural resources of the San Jacinto River and Galveston Bay are too
important to conduct a full removal experiment that is not expected to make things significantly
better and could very well make conditions significantly worse. For the safety of our community,
the armored, in-place containment remedial alternative should be selected as the preferred
remedy.

Response: Description of the cleanup action as an ““experiment” is not a good
characterization of the selected remedy. The Passaic River Phase | Removal Action provides a
successful precedent for removal of dioxin waste materials in a tidal river system using robust
engineering control measures has occurred with the Passaic River Phase | Removal Action.
Additionally, dredging inside cofferdams within river systems has been performed for numerous
projects. The removal of the waste materials will require sound construction practices based on
remedial design incorporating appropriate engineering control measures and best management
practices. EPA’s selected alternative provides greater long-term protectiveness for the San
Jacinto River and surrounding communities than a capping remedy because the waste will be
removed from the river.

As discussed in the Proposed Plan of Action, EPA and USACE indicated that a potential small
release of the waste material may occur during removal activities under alternative 6N.
Comments received during the Proposed Plan comment period requested that EPA consider the
use of additional Best Management Practices (BMPs) to prevent or minimize the release of waste
material during removal. To this end, the EPA worked with USACE to further evaluate the use of
BMPs to minimize releases during remedial action. One of the BMPs proposed was the use of a
cofferdam with excavation in the ““dry” to prevent the re-suspension and residuals that typically
result from under water dredging. It should be noted that the actual BMPs to be utilized will be
determined during the Remedial Design phase after engineering assessment and evaluation. All
final BMPs used as part of the remedial action will have to comply with ARARs, including the
requirement that there be no discharges that exceed the Texas Surface Water Quality Standards.

2.2.21 Comment: The risks to the public, the environment, and the workers of a large-scale,
mass removal remedy are large and consequences could be catastrophic.

Response: During implementation of Alternative 6N, engineering control measures such
as containment of removal operations inside cofferdams will be employed to control the potential
for releases of waste. In addition, excavation for removal of the waste will be done incrementally
to avoid exposing the entire impoundment surface and to reduce the risk of releases. These and
other best management practices will be developed during the Remedial Design. Alternative 6N
removes the waste material, thus eliminating the any issue of a failing cap.

EPA disagrees with the idea of a permanent cap as the selected alternative for the Site. The San

Jacinto River has a propensity for flooding and storm surge, which is why EPA’s proposed
alternatives of removal will be the most effective against future releases caused by potential
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weather events. In addition, removal of the source waste will eliminate the potential for a release
to the environment and prevent the Site from becoming a large contaminated sediment site.

2.2.22 Comment: The hypothetical benefit of the full removal remedy is the purported
elimination of all contamination, but this is unlikely to be realized and, in fact, this approach is
likely to make conditions in the river worse for a considerable time.

Response: The benefits of removal are not hypothetical and EPA does not imply that this
alternative is designed to completely remove all dioxins from the river. The proposed selected
alternative removes the waste material that exceeds the Preliminary Remediation Goal. As
discussed in the Proposed Plan of Action, EPA and the US Army Corps of Engineers indicated
that a potential small release of the waste material may occur during removal activities under
alternative 6N.

As discussed in the Proposed Plan of Action, EPA and USACE indicated that a potential small
release of the waste material may occur during removal activities under alternative 6N.
Comments received during the Proposed Plan comment period requested that EPA consider the
use of additional Best Management Practices (BMPs) to prevent or minimize the release of waste
material during removal. To this end, the EPA worked with USACE to further evaluate the use of
BMPs to minimize releases during remedial action. One of the BMPs proposed was the use of a
cofferdam with excavation in the ““dry’” to prevent the re-suspension and residuals that typically
result from under water dredging. It should be noted that the actual BMPs to be utilized will be
determined during the Remedial Design phase after engineering assessment and evaluation. All
final BMPs used as part of the remedial action will have to comply with ARARSs, including the
requirement that there be no discharges that exceed the Texas Surface Water Quality Standards.

2.2.23 Comment: The in-place containment alternative has a more consistent track record of
success and minimizes the risks associated with construction.

Response: Subaqueous capping remedies have been implemented successfully for
numerous sites, though the track record for long-term effectiveness and permanence for these
sites has only been established for 2 to 3 decades. Removal provides a long term reliability
because there is no issue with potential storm damage and long term maintenance.

2.2.24 Comment: The in-place containment alternative can be implemented quickly,
eliminating the current risk of exposure.

Response: The capping alternative does have a shorter construction timeframe but does
not achieve the goal of safely eliminating the long-term risk to the environment and community.
Implementation of Alternative 6N removes the waste and eliminates the long-term risk.

2.2.25 Comment: The in-place containment alternative is more cost-effective, less disruptive to
the community, and is consistent with the goals to protect human health and the environment.
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Response: During the remedy selection process, nine evaluation criteria are considered
in distinct groups which play specific roles in working toward the selection of a remedy that
satisfies the following five principal statutory requirements:

1) Protect human health and the environment;

2) Comply with applicable or relevant and appropriate requirements (ARARS) unless a waiver is
justified;

3) Be cost-effective;

4) Utilize permanent solutions and alternative treatment technologies or resource recovery
technologies to the maximum extent practicable; and

5) Satisfy a preference for treatment as a principal element, or provide an explanation in the
Record of Decision (ROD) why the preference was not met.

The nine evaluation criteria include two “threshold" criteria, five "balancing™ criteria (including
cost), and two "modifying™ criteria (state and community acceptance). The alternatives are also
separately evaluated against a subset of the criteria to make the determination of which option(s)
satisfy statutory cost-effectiveness. A remedial alternative is cost-effective if its ““costs are
proportional to its overall effectiveness” (40 CFR 300.430(f)(1)(ii)(D)). Overall effectiveness of
a remedial alternative is determined by evaluating the following three of the five balancing
criteria:

e long-term effectiveness and permanence;

e reduction in toxicity, mobility and volume (TMV) through treatment;

e and short-term effectiveness. Overall effectiveness is then compared to cost to determine

whether the remedy is cost-effective.

As discussed below, EPA did not merely ““chose the most-expensive of the proposed remedies™.

For Alternative 3aN, the net present worth for Alternative 3aN is $24.8 million based on a 7%
discount rate and 30-years of operation and maintenance costs in accordance with EPA policy.

For Alternative 6N, the cost estimate has been modified somewhat in response to the public
comments, namely to employ the use of a cofferdam and to perform the excavation in the “dry”
so that no material release is expected during the removal. These conditions are for the cost
estimate only because the actual Best Management Practices (BMPs) to be employed will be
determined during the Remedial Design. All final BMPs used as part of the remedial action will
have to comply with ARARs, including the requirement that there be no discharges that exceed
the Texas Surface Water Quality Standards. The cost estimate was further modified to include
costs for the additional excavation required (about 10,000 cubic-yards) associated with lowering
the cleanup level from 200 ng/kg as presented in the Proposed Plan to 30 ng/kg. Based on the
additional capital cost for a cofferdam and additional excavation volume, the net present worth
for Alternative 6N is $105 million.

Although the costs for Alternative 6N are higher than those for the other alternatives, a

comparison of the overall effectiveness (evaluated by assessing three of the five balancing
criteria in combination (long-term effectiveness and permanence; reduction in toxicity, mobility,
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and volume through treatment; and short-term effectiveness)) to the cost of each alternative lead
to the determination that Alternative 6N is more cost-effective.

Removal of waste under Alternative 6N will eliminate the potential for the costs associated with
cleaning up a large contaminated sediment site that may result from a failure of a cap, and will
eliminate the potential for future environmental and human health impacts should a release
occur. The history of the need for repeated cap repairs, the exposure of waste materials, the
riverbed erosion that occurred adjacent to the cap, all of which occurred during storms with
much less intensity than the hurricanes to which the area is prone, do not support capping as a
cost-effective remedy. It should be further noted that the recent occurrence of Hurricane Harvey
did not impact the Site with storm surge or wind driven waves typical of hurricanes. Storm surge
and hurricane wind driven waves create more extensive damage than flooding alone. This is
shown by a comparison of the 2016 modelling done by the Corps of Engineers for flood
conditions similar to the 1994 flood, as opposed to the USACE modelling for both storm and
hurricane conditions (equivalent to both the 1994 flood and Hurricane Ike occurring together).

The enhanced capping of the waste may be less expensive and less disruptive in the short-term,
but it also results in less protection of human health and the environment for the long-term. Cap
failure due to severe or extreme storm events or a lack of sustained effective maintenance would
result in the release of the dioxin contaminated waste from the site.

Given the position of the Site in the San Jacinto River, the frequent storms, and the history of
repeated damage to the cap, O&M of the cap is likely to be required even beyond the normal 30-
year period that is the estimate for most capped sites. The true cost of a capping remedy at this
Site may be significantly larger than expected.

The Selected Remedy, removal of the waste pits, is protective of human health and the
environment, complies with applicable or relevant and appropriate requirements, and provides
the best balance of tradeoffs among the balancing criteria. It reduces risks within a reasonable
time frame, provides for long-term reliability of the remedy, and minimizes reliance on
institutional controls. It will achieve substantial risk reduction by removing the contaminated
materials, unlike capping, which would always be susceptible to a future release following a
severe storm event, or due to a failure of maintenance over a period of centuries. The selected
remedy is also cost-effective because its costs are proportional to its overall effectiveness, with
overall effectiveness being determined by an evaluation of its long term effectiveness and
permanence, reduction in toxicity, mobility or volume through treatment, and short-term
effectiveness.

2.2.26 Comment: EPA has based its selection of Alternative 6N as the preferred alternative
citing excessive concerns over containment approaches, while accepting the full removal
alternative with hand waving to dismiss the downside of the removal approaches.

Response: The continuing maintenance and repairs of the current temporary cap in the

six years since construction, have showed no signs of lessening based on past issues with its
structural integrity after being subjected to floods. Past damage to the cap occurred under
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conditions that are much less severe than the design flood conditions (100-year flood), with the
exception of the flooding associated with Hurricane Harvey in 2017. EPA’s concern is that the
larger design 100-year flood, or flooding and/or wave action from a severe hurricane, will result
in more significant damage to the cap and will not result in a reliable containment remedy for
the principal waste threat. This does not provide assurance that more significant cap damage
will be avoided for the greater magnitude design storm or even more severe hurricanes and their
associated storm surge and wave action effects. Riverbed scour which occurred in 2016 adjacent
to the cap following less intense flooding below the design flood does not give the assurance that
greater undermining of the cap will be avoided with more intense flooding over time. EPA does
recognize that cap maintenance may be accomplished following receding of flood waters or
hurricanes to repair any damage to the cap; however, any dioxin release to the river would have
already occurred.

Further, cap effectiveness concerns were raised when the cap area where the armor stone was
found to have sunk into the waste in 2015 resulted in the direct exposure of the dioxin containing
waste to the San Jacinto River. EPA guidance for long-term monitoring and maintenance of cap
remedies presume the cap is performing as intended for meeting remedial action objectives and
cleanup criteria; therefore, if repairs are required to address exposed waste materials where the
cap has been removed, these requirements have not been met, and addressing these conditions
would not be considered ““routine cap maintenance”. EPA agrees that routine cap maintenance
is required to maintain remedy effectiveness for any cap, but this does not address EPA concerns
for avoiding future releases of waste materials resulting from extreme weather events.

In 2014 the Interstate Technical and Regulatory Council published a guidance document which
indicates site conditions that increase cap stability include deep water, low erosive forces
including low flow, limited wave effects, and limited navigation related prop wash (Interstate
Technical and Regulatory Council, 2014). The Site cannot be described as having low erosive
forces and limited wave effects on a consistent basis. Further, the Site is in an active navigation
area.

The Corps of Engineers performed a more recent model simulation to investigate the
performance of the upgraded cap, Alternative 3aN. The results of the Alternative 3aN modeling
showed that erosion of the cap would most likely occur over most of the cap during an extreme
storm event.

The benefit of removal is not hypothetical and EPA does not imply that this alternative is
designed to completely remove all dioxins from the river. The proposed selected alternative
removes the waste material that exceeds the Preliminary Remediation Goal. As discussed in the
Proposed Plan of Action, EPA and the US Army Corps of Engineers indicated that a potential
small release of the waste material may occur during removal activities under alternative 6N.
Comments received during the Proposed Plan comment period requested that EPA consider the
use of additional Best Management Practices to prevent or minimize the release of waste
material during removal. To this end, the EPA incorporated into the cost estimate the use of a
cofferdam with excavation in the ““dry”” to prevent the re-suspension and residuals that typically
result from under water dredging. It should be noted that the actual Best Management Practices
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to be utilized will be determined during the Remedial Design phase after engineering assessment
and evaluation.

2.2.27 Comment: EPA dismisses the fact that a containment remedy approach can be designed
and implemented at this Site to provide secure and permanent isolation of the waste.

Response: EPA disagrees that the waste can be reliably secured and isolated for the
long-term in a containment remedy scenario at the Site. The Site is in a dynamic river way,
which is exposed to forces such as flooding, hurricanes, storm surge, wave action, and erosion.
The current cap was designed to withstand a 100-year flood event and has required repeated
repairs for floods with lesser intensity. The Corps of Engineers performed a more recent model
simulation to investigate the performance of the upgraded cap, Alternative 3aN. The results of
the Alternative 3aN modeling showed that erosion of the cap would most likely occur over most
of the cap during an extreme storm event. The only reliable, permanent solution is to remove the
waste.

2.2.28 Comment: Alternative 3aN contains provisions that would ensure stability against very
extreme events. This alternative was essentially dismissed by EPA for the same reasons they
rejected Alternative 3N, even though 3aN is a significantly more robust containment alternative.

Response: Even though Alternative 3aN consists of an upgraded cap, it is still subject to
the uncertainties of severe floods, a dynamic river, and adequate maintenance over the centuries
that the waste will remain toxic. The Corps of Engineers performed a more recent model
simulation to investigate the performance of the upgraded cap, Alternative 3aN. The results of
the Alternative 3aN modeling showed that erosion of the cap would likely occur over most of the
cap during the storm event modeled. However, the modeling did not consider the impact of a
larger Category 4 or 5 hurricane, which may occur during the long time-frame that the dioxin
waste would remain toxic. The removal of the waste material will provide a long-term solution to
protect the community, eliminate the potential for a release to the environment, and prevent the
Site from becoming a large contaminated sediment site.

2.2.29 Comment: The Proposed Plan indicates that the preferred remedy was selected based on
the Final Interim Feasibility Study as supported by the US Army Corps of Engineers Report.
But, the details on long-term effectiveness and implementability for the alternatives in both the
Final Interim Feasibility Study and Proposed Plan were selectively cited from the US Army
Corps of Engineers Report to support a removal alternative. In plain language, the Proposed Plan
cherry picked statements from the US Army Corps of Engineers Report to support removal,
while largely ignoring considerations in the US Army Corps of Engineers Report that clearly
supported a containment alternative.

Response: The EPA considered the entire US Army Corps of Engineers Report, as well
as all of the other available Site information, in determining the selected remedy using the
CERCLA remedy selection criteria. The US Army Corps of Engineers report contains
information on the shortcomings and strengths of all of the alternatives without providing a
recommendation or preference for the selection of an alternative. Capping would yield very low
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short-term releases while leaving the potential for failure under extreme events or stream bed
morphological changes as experienced in the past. Removal could also yield low short-term
releases with the most stringent best management practices and eliminate the potential for
failure in the future. Removal with less than the most stringent best management practices would
likely yield considerable short-term releases, however that is not the approach that was selected.

As discussed in the Proposed Plan of Action, EPA and USACE indicated that a potential small
release of the waste material may occur during removal activities under alternative 6N.
Comments received during the Proposed Plan comment period requested that EPA consider the
use of additional Best Management Practices (BMPs) to prevent or minimize the release of waste
material during removal. To this end, the EPA worked with USACE to further evaluate the use of
BMPs to minimize releases during remedial action. One of the BMPs proposed was the use of a
cofferdam with excavation in the “dry” to prevent the re-suspension and residuals that typically
result from under water dredging. It should be noted that the actual BMPs to be utilized will be
determined during the Remedial Design phase after engineering assessment and evaluation. All
final BMPs used as part of the remedial action will have to comply with ARARSs, including the
requirement that there be no discharges that exceed the Texas Surface Water Quality Standards.

2.2.30 Comment: In general, Alternative 6N is a very inefficient remedy. It has a much higher
cost, much higher short term risk, significant implementation issues, and longer construction
time.

Response: EPA disagrees that Alternative 6N has a “much higher’” cost than Alternative
3aN. The FS assumed only 2 years of O&M would occur in the first two years of the project
under Alternative 3aN. The current cap has required repairs in the 6 years following completion
due to riverbed erosion. To further assess the cost of Alternative 3aN, EPA used a project life of
100 years with annual O&M costs of $800,000 per year. The use of an annual operation and
maintenance cost, as opposed to only the first two years as was done in the Feasibility Study,
allows a more appropriate assessment of the costs associated with cap repairs in the 6 years
following completion of the cap, and also includes a provision for future repairs that may be
necessary following severe storm events. As discussed more completely in response to Comment
2.2.25, comparing the costs for Alternatives 3aN and 6N, Alternative 6N is approximately $25
million, or 31%, higher total cost than Alternative 3aN.

During implementation of Alternative 6N, potential releases can and will be controlled through
engineering control measures and best management practices (excavation and dredging for
removal of the waste will be done incrementally to avoid exposing the entire impoundment
surface, reducing the risk of release if flooding does overtop the protective barrier), both of
which will be developed during the Remedial Design. The placement of a cap system to contain
the waste is also potentially catastrophic to the environment, community, and workers for a long-
term period. Alternative 6N removes the waste material, thus eliminating the issue of a failing
cap.
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2.2.31 Comment: Alternative 3aN holds significant advantages over Alternative 6N since it has
no short-term impacts, a lower risk of a catastrophic release of dioxin, and no implementability
issues.

Response: EPA understands that the removal alternative does come with some risks and
those risks will be mitigated using best management practices, controlled and incremental
removal, robust remedial design with contingencies for flooding, and construction oversight.
EPA disagrees that containment has a lower risk of a release of dioxins. Alternative 6N and 4S
eliminate the risk of future releases in the long-term. Remedial design will evaluate approaches
that reduce opportunities for residual waste materials following removal, such as in-dry
construction within a cofferdam. Containment of the waste through a cap system does not
remove the waste so the potential for a release will be present for centuries. EPA also disagrees
that there are no implementability issues with capping, given numerous factors for subaqueous
caps that require consideration during remedial design, such as the added weight and geometry
potentially resulting in waste material releases during construction, or from consolidation of
underlying sediment expelling dioxin-contaminated colloids within porewater. Finally, the Corps
of Engineers performed a more recent model simulation to investigate the performance of the
upgraded cap, Alternative 3aN. The results of the Alternative 3aN modeling showed that erosion
of the cap would most likely occur over most of the cap during this extreme storm event.

2.2.32 Comment: Irecommend that EPA select Alternative 3aN for this Site. The Remedial
Design for Alternative 3aN should include the appropriate evaluations and modeling to
determine the cap armor design and containment features necessary to ensure long-term
effectiveness and reliability to resist ultra-extreme flow events and forces associated with
potential channel migration processes that may impact the Site.

Response: Alternative 3aN is an enhanced capping alternative with armor cap
improvements (larger 15”” armor stone, 24" of additional cap thickness on top of the Alternative
3N cap) to address the deficiencies of Alternative 3N. Alternative 3aN would be better able to
withstand a future severe storm, although the Corps of Engineers model study did find that a
future extreme storm would result in cap erosion over most of the Alternative 3aN cap. This
modeling considered the wave impacts from a Category 2 hurricane (Hurricane Ike), however,
even stronger hurricanes capable of achieving Category 3, 4, or 5 levels are possible during the
long term that the dioxin would remain toxic. Unfortunately, these stronger hurricanes could not
be reliably modeled because no relevant databases were available for use. Regardless, there still
remains the uncertainties related to changes in channel planform morphology that may occur
due to bank erosion, shoreline breaches, etc. during a high flow event caused by a major flood or
hurricane, which is beyond the ability of existing sediment transport models to reliably simulate,
as well as the uncertainty of making predictions that would have to remain relevant for hundreds
of years into the future. The removal of the waste material will provide a long-term solution to
protect the community, eliminate the potential for a release to the environment, and prevent the
Site from becoming a large contaminated sediment site.

2.2.33 Comment: This US Army Corps of Engineers modeling effort was focused on the
Alternative 3N cap (with a range of median stone sizes from 3 to 10 inches), and was designed to
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simulate the 1994 flood event. But EPA essentially raised the bar with respect to an extreme
event as part of its decision to revise and complete the Feasibility Study.

Response: The US Army Corps of Engineers Report found that the Alternative 3N cap
suffered significant erosion over 80% of the cap with Hurricane ke, which is a Category 2
hurricane, and the 1994 flood. A more extreme Category 4 hurricane, with its associated higher
winds, storm surge, and wind driven waves, although not modeled, would be expected to produce
even more damage and erosion to a cap. The goal of the remedy for the Site is to be protective of
human health and the environment, among other things. While a 100-year flood is certainly an
extreme event, the Site will likely be exposed to even more extreme storms and hurricanes over
the centuries that the dioxin waste would remain toxic, and consideration of these more extreme
events is necessary to assess the long term ability of a remedy to remain protective. The Corps of
Engineers performed a more recent model simulation to investigate the performance of the
upgraded cap, Alternative 3aN. The results of the Alternative 3aN modeling showed that erosion
of the cap would likely occur over most of the cap during the extreme storm event modeled. This
modeling considered the wave impacts from a Category 2 hurricane (Hurricane Ike), however,
even stronger hurricanes capable of achieving Category 3, 4, or 5 levels are possible during the
long term that the dioxin would remain toxic.

2.2.34 Comment: Implementation of Alternative 3aN is straightforward and holds the
advantage of a shorter construction time as compared to Alternative 6N.

Response: Although the implementation of Alternative 3aN holds some advantages such
as shorter construction time, it does not remove the principal waste threat and does not provide
for a reliable long-term solution to protect the community and the environment. The Corps of
Engineers performed a more recent model simulation to investigate the performance of the
upgraded cap, Alternative 3aN. The results of the Alternative 3aN modeling showed that erosion
of the cap would likely occur over most of the cap during the extreme storm event modeled. This
modeling considered the wave impacts from a Category 2 hurricane (Hurricane lke), however,
even stronger hurricanes capable of achieving Category 3, 4, or 5 levels are possible during the
long term that the dioxin would remain toxic. The removal of the waste material will provide a
long-term solution to protect the community, eliminate the potential for a release to the
environment, and prevent the Site from becoming a large contaminated sediment site.

2.2.35 Comment: There will be residual sediments left in the lower horizons below the
impoundments, even following waste removal. Alternative 6N calls for a capping remedy
component for these residuals, and similar issues hold for this cap as for any of the containment
alternatives. It therefore will not be the case that the waste material will be “permanently
removed from the river” or that there is “no potential” for future releases.

Response: EPA is lowering the cleanup level to 30 ng/kg 2,3,7,8-tetrachlorodibenzo-p-
dioxin (TCDD) toxicity equivalent (TEQ). By lowering the remediation goals, a significant
portion of the dioxin is permanently removed from the San Jacinto River system. As discussed in
the Proposed Plan of Action, EPA and USACE indicated that a potential small release of the
waste material may occur during removal activities under alternative 6N. Comments received
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during the Proposed Plan comment period requested that EPA consider the use of additional
Best Management Practices (BMPs) to prevent or minimize the release of waste material during
removal. To this end, the EPA worked with USACE to further evaluate the use of BMPs to
minimize releases during remedial action. One of the BMPs proposed was the use of a cofferdam
with excavation in the “dry”” to prevent the re-suspension and residuals that typically result from
under water dredging. It should be noted that the actual BMPs to be utilized will be determined
during the Remedial Design phase after engineering assessment and evaluation. All final BMPs
used as part of the remedial action will have to comply with ARARs, including the requirement
that there be no discharges that exceed the Texas Surface Water Quality Standards. It is not
anticipated that a backfill or cover layer will be required because the cleanup level has been
lowered to 30 ng/kg 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) toxicity equivalent (TEQ).

2.2.36 Comment: If EPA does not consider a containment alternative can reliably contain the
waste for a 500-year timeframe, the same should be applied regarding potential releases from
any off-site landfill where excavated material is placed. For this timeframe, there will be
potential for releases and there will be issues for the effectiveness of a monitoring program for
any off-site landfill. EPA completely ignores these issues in the Final Interim Feasibility Study
and Proposed Plan.

Response: Under Alternative 6N, excavated waste material would be dewatered
(decanted) and stabilized by addition of Portland cement or other additive, as necessary, to
eliminate free liquids for transportation and disposal. Treatability studies will be conducted
during the Remedial Design to determine the appropriate type and amount of stabilization
amendments to treat the waste materials and meet the disposal standards of the receiving
facility. The agents for stabilization may include fly ash, cement, soil, or other materials. The
material removed during the remediation will be tested to comply with the applicable
requirements. Material that is removed would be transported in compliance with applicable
requirements and permanently managed in an approved permitted facility in accordance with the
Environmental Protection Agency’s offsite rule. A permitted landfill, if that will be the final
disposition location, is not subject to the natural and manmade forces as a cap in a dynamic
river such as the San Jacinto River. In addition, a permitted landfill is occupied daily by
workers, monitored daily, and controlled daily whereas the cap is monitored on a highly reduced
schedule.

2.2.37 Comment: EPA’s comparison of alternatives was pre-disposed toward removal as a
remedy approach and so inequitably exaggerated the disadvantages of a containment approach
and dismissed the disadvantages of the removal approach. EPA refers to the erosion modeled for
Alternative 3N Upgraded Cap for the duel extreme event in the Final Interim Feasibility Study
and Proposed Plan and associates this result with the Alternative 3aN Enhanced Cap. This is an
unequitable comparison. EPA does this repeatedly, referring to the 80 percent erosion finding for
Alternative 3N a total of 13 times in the Final Interim Feasibility Study and Proposed Plan.

Response: EPA considered all of the available Site information, in determining the

selected remedy using the CERCLA remedy selection criteria. The US Army Corps of Engineers
report contains information on the shortcomings and strengths of all of the alternatives without
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providing a recommendation or preference for the selection of an alternative. Capping would
yield very low short-term releases while leaving the potential for failure under extreme events or
stream bed morphological changes as experienced in the past. Removal could also yield low
short-term releases with the most stringent best management practices and eliminate the
potential for failure in the future. Even though Alternative 3aN consists of an upgraded cap, it is
still subject to the uncertainties of severe floods, a dynamic river, and adequate maintenance
over the centuries that the waste will remain toxic. The Corps of Engineers performed a more
recent model simulation to investigate the performance of the upgraded cap, Alternative 3aN.
The results of the Alternative 3aN modeling showed that erosion of the cap would likely occur
over most of the cap during the extreme storm event modeled. This modeling considered the
wave impacts from a Category 2 hurricane (Hurricane lke). However, even stronger hurricanes
capable of achieving Category 3, 4, or 5 levels are possible during the long term that the dioxin
would remain toxic. The removal of the waste material will provide a long-term solution to
protect the community, eliminate the potential for a release to the environment, and prevent the
Site from becoming a large contaminated sediment site.

2.2.38 Comment: EPA is willing to accept a mass release of 0.34 % of the dioxin mass from
the Site during implementation of a full removal under Alternative 6N with best management
practices to control releases. No allowable release for containment and 0.34% mass release for
removal is an inequitable comparison.

Response: The 0.34% mass release stated in the comment was based on removal of a
part of the waste material by underwater dredging, which is not a part of the final remedial
action. As discussed in the Proposed Plan of Action, EPA and USACE indicated that a potential
small release of the waste material may occur during removal activities under alternative 6N.
Comments received during the Proposed Plan comment period requested that EPA consider the
use of additional Best Management Practices (BMPs) to prevent or minimize the release of waste
material during removal. To this end, the EPA worked with USACE to further evaluate the use of
BMPs to minimize releases during remedial action. One of the BMPs proposed was the use of a
cofferdam with excavation in the ““dry’” to prevent the re-suspension and residuals that typically
result from under water dredging. It should be noted that the actual BMPs to be utilized will be
determined during the Remedial Design phase after engineering assessment and evaluation. All
final BMPs used as part of the remedial action will have to comply with ARARSs, including the
requirement that there be no discharges that exceed the Texas Surface Water Quality Standards.
The removal of wastes identified in Alternatives 6N and 4S will eliminate the risk of future
releases over the centuries that the dioxin would remain toxic.

2.2.39 Comment: EPA states in the Proposed Plan that Alternative 3aN Enhanced Cap does not
include additional measures to reduce toxicity, mobility, or volume. But, by definition, a
containment remedy does in fact reduce mobility of the waste. Alternative 3aN significantly
reduces mobility through a robust cap design. Further, Alternative 3aN will reduce the volume of
the waste as a result of consolidation under the additional load of an enhanced cap.

Response: A containment remedy does not reduce the toxicity, mobility, or volume of
contaminants through treatment. A robust cap may reduce mobility of a contaminant provided
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the site has stable environmental conditions. River and sediment bed conditions at this Site raise
substantial questions regarding the long-term effectiveness of a cap. More specifics are provided
below in the technical section dealing with capping comments. Alternative 3aN would not
necessarily reduce the volume of waste because the material was placed under additional load.
If the waste were further compressed it could be the result of voids in the material or expulsion
of liquids. Compressing a void would not reduce the volume of material. Expulsion of liquids
could result in a reduction of volume in place but dissolved and colloidal contaminants would be
released as a result and enter the ecosystem.

The Corps of Engineers performed a more recent model simulation to investigate the
performance of the upgraded cap, Alternative 3aN. The results of the Alternative 3aN modeling
showed that erosion would likely occur over most of the cap during the extreme storm event
modeled. This modeling considered the wave impacts from a Category 2 hurricane (Hurricane
Ike). However, even stronger hurricanes capable of achieving Category 3, 4, or 5 levels are
possible during the long term that the dioxin would remain toxic. The removal of the waste
material will provide a long-term solution to protect the community, eliminate the potential for a
release to the environment, and prevent the Site from becoming a large contaminated sediment
site.

Under Alternative 6N, excavated waste material would be dewatered (decanted) and stabilized
by addition of Portland cement or other additive, as necessary, to eliminate free liquids for
transportation and disposal. These steps would reduce the mobility of the contaminants. In
addition, Alternative 6N has the greatest volume of removal — 162,000 cubic yards. Therefore,
Alternative 6N more fully meets Primary Balancing Criteria — Reduction of Toxicity, Mobility, or
Volume through Treatment. Treatability studies will be conducted during the Remedial Design to
determine the appropriate type and amount of stabilization amendments to treat the waste
materials and meet the disposal standards of the receiving facility. The agents for stabilization
may include fly ash, cement, soil, or other materials. The material removed during the
remediation will be tested to comply with the applicable requirements. Treatment of a portion of
the paper mill waste by solidification with cement was successfully performed during the Time
Critical Removal Action (TCRA) on a portion of the Western Cell materials.

2.2.40 Comment: EPA tries to take credit for reduction in volume under Alternative 6N simply
due to the removal of the material. But, Alternative 6N Full Removal does not reduce volume, it
simply moves volume from one place to another. In fact, there would be an increase in volume

under Alternative 6N due to the stabilization treatment prior to transport and disposal in the
landfill.

Response: The dioxin contaminated material will be removed from the San Jacinto River
system, and therefore the volume and potential for release of waste to the river will be
permanently reduced. The commenter correctly points out that the material will be moved to
another location. However, the new location will be a permitted landfill with minimal exposure
resulting in human and ecological risks. There is no question that landfills are more easily
monitored and observed for corrective measures than are underwater locations in a river
dynamic as the San Jacinto River.
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2.2.41 Comment: EPA commented in the Final Interim Feasibility Study on the cost-
effectiveness of Alternative 6N with respect to releases, but this comment is a clear example of
overreach in an attempt to justify a removal remedy. EPA states: “The cost of Alternative 6N
($87 million) is about 21 times more than the cost of the upgraded capping Alternative 3N ($4.1
million), but is about 3.5 times more than the cost of enhanced capping Alternative 3aN ($24.8
million). However, the potential future dioxin release for the temporary cap with the upgrades
described for the Upgraded Cap (Alternative 3N) during a future severe storm results in a release
of approximately 29% of the dioxin in the waste pits.” (Final Interim Feasibility Study, p. ES-
17). Use of such wording in the Proposed Plan is very frustrating. It is disingenuous of EPA to
cite the release for Alternative 3N Upgraded Cap instead of the zero release for a properly
enhanced and effective Alternative 3aN Enhanced Cap, and equally if not more disingenuous to
tie that to a comparison of the cost of Alternative 3aN to Alternative 6N, and so implying that for
3.5 times the cost we avoid a potential 29% release. The comparison of the alternatives in the
Proposed Plan, exemplified by the use of the tactics in the above examples, was inequitable and
inconsistent with EPA policy as described in the EPA principals.

Response: There are a number of significant technical concerns which are discussed in
section 2.5 below which are the primary reasons that capping is not the preferred alternative for
a long-term effective solution. In certain environmental settings, capping is very effective.
However, at this particular Site in the San Jacinto River system, capping would be less effective.
Although cost is an important factor, the overriding reasons removal is appropriate here is
because Houston is prone to hurricanes, severe storms and storm surges, which lessen the long-
term effectiveness of a capping remedy.

Regarding cost-effectiveness, removal will eliminate the potential for the costs associated with
cleaning up a large contaminated sediment site that may result from the failure of a cap. The
Corps of Engineers performed a more recent model simulation to investigate the performance of
the upgraded cap, Alternative 3aN. The results of the Alternative 3aN modeling showed that
erosion of the cap would likely occur over most of the cap during the extreme storm event
modeled. This modeling considered the wave impacts from a Category 2 hurricane (Hurricane
Ike), however, even stronger hurricanes capable of achieving Category 3, 4, or 5 levels are
possible during the long term that the dioxin would remain toxic. The removal of the waste
material will provide a long-term solution to protect the community, eliminate the potential for a
release to the environment, and prevent the Site from becoming a large contaminated sediment
site.

2.2.42 Comment: The selection of Alternative 6N Full Removal in the Proposed Plan is largely
based on assumed ultra-extreme flow events or possible channel migration processes, perceived
uncertainty surrounding such ultra-extreme events, and perceived uncertainty in the ability to
design Alternative 3aN Enhanced Cap to resist such events. In reality, Alternative 3aN Enhanced
Cap can be designed as a robust containment remedy which will provide long-term effectiveness
and permanence in the face of such ultra-extreme events and processes.
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Response: Even though Alternative 3aN consists of an upgraded cap, it is still subject to
the uncertainties of severe floods, a dynamic river, and adequate maintenance over the centuries
that the waste will remain toxic. Climate models (Knutson and others, 2010) predict an increase
in the intensity of tropical cyclones and hurricanes in the Gulf, meaning greater risk of flooding
and storm surges over the long time frame that the dioxin waste would remain toxic. The cap
design uncertainty arises from the potential increase in storm intensity over the extended period
that a cap would need to maintain its effectiveness. The storm intensity uncertainty, coupled with
the inherent uncertainties of the models used to predict the future performance result in a highly
uncertain prediction of the ability of a cap to reliably contain the waste. The Corps of Engineers
performed a more recent model simulation to investigate the performance of the upgraded cap,
Alternative 3aN. The results of the Alternative 3aN modeling showed that erosion of the cap
would likely occur over most of the cap during the extreme storm event modeled. This modeling
considered the wave impacts from a Category 2 hurricane (Hurricane Ike), however, even
stronger hurricanes capable of achieving Category 3, 4, or 5 levels are possible during the long
term that the dioxin would remain toxic. The removal of the waste material will provide a long-
term solution to protect the community, eliminate the potential for a release to the environment,
and prevent the Site from becoming a large contaminated sediment site.

2.2.43 Comment: U.S. EPA has inappropriately selected a remedy that requires an existing,
approved and properly performing cap to be precipitously removed at great expense and with no
incremental benefit.

Response: As stated in the “Request for a Time Critical Removal Action at the San
Jacinto River Waste Pits Site””, the removal action is to stabilize the site, temporarily abating the
release of polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans (and possibly
PCBs) into the waterway, until the site is fully characterized and a remedy is selected.
Documented events have shown that the current cap has suffered damages and deficiencies from
floods that were less than the 100-year design flood event. Since its completion in July 2011,
repairs to the cap have been performed in July 2012, January 2013, January 2014, December
2015, February 2016, March 2016, and June 2016 since its completion in July 2011. Dioxin
waste was actually exposed to the river in 2015. The goal of the selected removal alternative is
to eliminate the potential of an enhanced cap being breached and releasing contaminated
material into the environment. EPA understands that the removal alternative comes with risk.
Potential releases can and will be controlled through engineering control measures and best
management practices, construction oversight, and a robust removal design. The removal of
wastes identified in Alternatives 6N and 4S eliminates the risk of future releases in the long-term.
A containment of the waste through a cap system does not remove the waste so the potential for a
release will be present for centuries.

2.2.44 Comment: Capping at upland sites, as well as at sediment sites, is a widely used and
accepted remedial technology. In the context of contaminated sediment sites capping has been
successfully used to manage contaminated sediments for more than 20 years. Experience has
shown that, although a certain amount of monitoring and maintenance is required for any cap,
capping technology is both safe and effective. In fact, we are not aware of any instance in which
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an armored cap, such as that currently in place at the San Jacinto River Waste Pits Site, has ever
failed resulting in a release of contained contaminants to the environment.

Response: In 2014 the Interstate Technical and Regulatory Council published a
guidance document which indicates site conditions that increase cap stability include deep
water, low erosive forces including low flow, limited wave effects, and limited navigation related
prop wash (Interstate Technical and Regulatory Council, 2014). The Site cannot be described as
having low erosive forces and limited wave effects on a consistent basis. Further, the Site is in an
active navigation area. After an extensive literature review, the U.S. Corps of Engineers found
that there have been many occurrences of breaches and slope failures of armored dikes, jetties,
and breakwaters, with some of those structures confining dredged material.

The existing temporary cap was constructed as an interim measure to stabilize the waste pits
until a final remedy could be developed. The cap has undergone a number of repairs that shows
some of the weaknesses of containment. First, repairs were made on the western berm due to
sloughing of the armor stone. Second, a 400 to 500-sq ft section of the cap failed, which exposed
dioxin wastes in the Northwestern Area. This failure appeared to have been caused by a bearing
capacity failure from a poor filter layer and soft waste materials. Third, numerous locations in
the Eastern Cell were repaired because the geotextile was exposed from apparent shifting or
movement of the armor cap. Lastly, an area of scour nearly adjacent to the Eastern Cell was
filled and armored from the edge of the cap to the outer limit of the scour hole. Additional
riverbed scour is expected, and in fact occurred due to excessive rainfall and flooding during
Hurricane Harvey. The impacts associated with Hurricane Harvey at the Site are not due to
wave impacts associated with tidal surge, but were a result of flooding associated with the
hurricane. The exact dimensions of this scour zone are unknown at this time. Consequently, the
temporary cap is a less than secure containment.

Further, The Corps of Engineers performed a more recent model simulation to investigate the
performance of the upgraded cap, Alternative 3aN. The results of the Alternative 3aN modeling
showed that erosion of the cap would most likely occur over most of the cap during the extreme
storm event modeled. This modeling considered the wave impacts from a Category 2 hurricane
(Hurricane Ike), however, even stronger hurricanes capable of achieving Category 3, 4, or 5
levels are possible during the long term that the dioxin would remain toxic. The removal of the
waste material will provide a long-term solution to protect the community, eliminate the
potential for a release to the environment, and prevent the Site from becoming a large
contaminated sediment site.

2.2.45 Comment: The maintenance activities between 2012 and 2015 cited in the Proposed Plan
do not support the conclusion that the existing cap is inadequate. Over this nearly 5-year period,
less than 0.6% of the cap surface area required any maintenance. The maintenance activities
described on page 4 of the Proposed Plan depict minor and routine maintenance activities
involving small areas of cap that appear to have been quickly corrected. Moreover, potentially
responsible parties support enhancements to the cap as provided in Alternative 3aN. These
enhancements would be expected to further improve cap integrity and performance, providing a
large additional design safety factor. It is inappropriate to evaluate the performance of a capping
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alternative (Alternative 3aN), based on the performance of a cap that has not yet been fully
constructed and armored.

Response: There are environmental conditions that raise significant concerns regarding
the long-term effectiveness of a cap, even an enhanced cap at this Site. EPA disagrees with the
assertions in the comment, both considering the adequacy of the existing cap in the San Jacinto
River system, and that repeated cap repairs can be defined as routine maintenance. In 2015, an
area was discovered where the dioxin waste was directly exposed to the river. This performance
does not improve confidence that the waste can be reliably contained for much more severe
storms to come over a timeframe of centuries. The Corps of Engineers performed a more recent
model simulation to investigate the performance of the upgraded cap, Alternative 3aN. The
results of the Alternative 3aN modeling showed that erosion of the cap would likely occur over
most of the cap during the extreme storm event modeled. This modeling considered the wave
impacts from a Category 2 hurricane (Hurricane lke). However, even stronger hurricanes
capable of achieving Category 3, 4, or 5 levels are possible during the long term that the dioxin
would remain toxic. The removal of the waste material will provide a long-term solution to
protect the community, eliminate the potential for a release to the environment, and prevent the
Site from becoming a large contaminated sediment site.

2.2.46 Comment: The Principal Threat Waste Guidance was created “to streamline and focus
the Remedial Investigation/Feasibility Study on appropriate waste management options”, not to
supersede or pre-empt the NCP’s nine remedy selection criteria. The Principal Threat Waste
Guidance focuses the scope of the preference for treatment, but is not a preference for removal
and does not override the NCP’s remedy selection criteria, as follows: “The selection of an
appropriate waste management strategy is determined solely through the remedy selection
process outlined in the National Contingency Plan (i.e., all remedy selection decisions are site-
specific and must be made on a comparative analysis of the alternatives using the nine criteria).
At this Site, the National Contingency Plan’s mandatory criteria on protectiveness, short-term
and long-term effectiveness, implementability and cost-effectiveness support an enhanced cap, as
demonstrated by the Army Corps Report.

Response: CERCLA Section 121(b)(1) states in part:

e Remedial actions in which treatment which permanently and significantly reduces
the volume, toxicity or mobility of the hazardous substances, pollutants, or
contaminants is a principal element, are to be preferred over remedial actions not
involving such treatment.

e The President shall conduct an assessment of permanent solutions and alternative
treatment technologies or resource recovery technologies, that in whole or in
part, will result in a permanent and significant decrease in the toxicity, mobility,
or volume of the hazardous substance, pollutant, or contaminant.

e The President shall select a remedial action that is protective of human health
and the environment, that is cost effective, and that utilizes permanent solutions
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and alternative treatment technologies or resource recovery technologies to the
maximum extent practicable. If the President selects a remedial action not
appropriate for preference under this subsection, the President shall publish an
explanation as to why a remedial action involving such reductions was not
selected.

Reflecting these provision in CERCLA Section121(b), EPA established program management
principals and certain expectations in the NCP regarding types of remedies that EPA has found
to be most appropriate for different types of waste.! Although remedy selection decisions are
ultimately site-specific determinations based on an analysis of the remedial alternatives using
the nine criteria, these expectations are intended to streamline and focus the RI/FS on
appropriate waste management options. They reflect EPA’s belief that certain source materials
are addressed best through treatment because of technical limitations to the long-term reliability
of containment technologies, or the serious consequences of exposure should a release occur.?
For example, EPA’s experience that highly mobile waste generally requires treatment may help
guide EPA to focus the detailed analysis in the FS on treatment alternatives, as compared to
containment alternatives.®

Under the NCP at 40 CFR § 300.430(a)(iii)(A), EPA expects to use treatment to address the
principal threats posed by a site, wherever practicable. Principal threats for which treatment is
most likely to be appropriate include liquids, areas contaminated with high concentrations of
toxic compounds, and highly mobile materials.* The EPA Guide to Principal Threat and Low-
level Threat Waste further explains that principal threat wastes are those source materials
considered highly toxic or highly mobile that generally cannot be reliably contained or would
present a significant risk to human health or the environment should exposure occur.®> Principal
Threat Waste (PTW) includes liquids and other highly mobile materials (e.g. solvents) or
materials having high concentrations of toxic compounds.® No threshold of toxicity/risk has been
established to equate to ““principal threat.”” However, where toxicity and mobility of source
material combine to pose a potential risk of 10-3 or greater, generally treatment alternatives
should be evaluated.” Also, treatment that destroys or reduces hazardous properties of

1 Preamble to the Final NCP Rule, 55 Fed. Reg. 8666, 8702 (Mar. 8, 1990) and Preamble to the Proposed NCP
Rule, 53 Fed. Reg. 51394, 51422 (Dec. 21, 1988).

2 «“A Guide to Principal Threat and Low Level Threat Wastes”, U.S. EPA, November 1991 (OSWER 9380.3-06FS)
[hereinafter PTW Guidance] at p.1. “Source material” is defined as material that includes or contains hazardous
substances, pollutants, or contaminants that act as a reservoir for migration on contaminants to ground water, to
surface water, to air, or act as a source for direct exposure.

355 Fed. Reg. at 8702.

440 C.F.R. § 300.430(a)(iii)(A).

5 PTW Guidance at p.2, see also 55 Fed. Reg. at 8703 and 53 Fed. Reg. at 51422. Principal threats are characterized
as waste that cannot be reliably controlled in place such as liquids, highly mobile materials (e.g., solvents), and high
concentrations of toxic compounds (e.g., several orders of magnitude above levels that allow for
unrestricted use and unlimited exposure).

6 1d.

7 1d.
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contaminants (e.g., toxicity or mobility) frequently will be required to achieve solutions that
afford a high degree of permanence.? EPA also recognizes that ““although no threshold level of
risk has been established to identify principal threat waste, a general rule of thumb is to consider
as a principal threat those source materials with toxicity and mobility characteristics that
combine to pose a potential risk several orders of magnitude greater than the risk level that is
acceptable for the current or reasonably anticipated future land use, given realistic exposure
scenarios.”®

Examples of PTW include but are not limited to:

e Liquids — wastes contained in drums, lagoons, or tanks, free product (NAPL or
DNAPL)

e Mobile source materials — surface soil or subsurface soil containing high
concentrations of contaminants of concern that are (or potentially are) mobile due to
wind entrainment, volatilization (e.g., VOCs), surface runoff, or subsurface transport.

e Highly toxic source material — buried drummed non-liquid wastes, buried tanks
containing non-liquid wastes, or soils containing significant concentrations of highly
toxic materials. For PCB contamination or PCB waste at Superfund sites, principal
threats will generally include material contaminated at concentrations exceeding
100ppm for sites in residential areas and concentrations exceeding 500 ppm for sites
in industrial areas reflecting concentrations that are 1 to 2 orders of magnitude
higher than the preliminary remediation goals.*®

Under the NCP at 40 C.F.R. § 300.430(e) Feasibility Study, the primary objective of the
feasibility study (FS) is to ensure that appropriate remedial alternatives are developed and
evaluated such that relevant information concerning the remedial action options can be
presented to the decision-maker and an appropriate remedy be selected. EPA’s RI/FS guidance
on developing and screening remedial alternatives further provides that alternatives should be
developed ranging from one that would eliminate or minimize the extent feasible the need for
long-term management (including monitoring) at a site to one that would use treatment as a
primary component of an alternative to address principal threats at the site.!* EPA’s PCB
Guidance states that the Superfund program expectations should be considered in developing
appropriate response options for the identified area over which some action must take

853 Fed. Reg. at 51422.

% “Rules of Thumb for Superfund Remedy Selection”, U.S. EPA, August 1997, (OSWER Pub. 9355.0-69) at p.11.
10 «“Guidance on Remedial Actions for Superfund Sites with PCB Contamination”, U.S. EPA, August 1990,
(EPA/540/G-90/007) [hereinafter PCB Guidance] at p. iv. See also PCB Guidance p. 6, p. 39, and p. 40.
“Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA - Interim Final”, U.S.
EPA October 1988 (OSWER Dir. 9355.3-01) [hereinafter RI/FS Guidance] at p. 4-7.
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place.’? In particular, the expectation that principal threats at the site should be treated,
wherever practicable, and that consideration should be given to containment of low-threat
material, forms the basis for forming alternatives.?

A detailed analysis in the FS at this Site has evaluated remedial alternatives using the nine
criteria specified in the NCP, including the criterion Reduction of toxicity, mobility, or volume
through treatment, which addresses how treatment is used to address principal threats at the
site.* This evaluation criterion addresses the statutory preference for selecting remedial actions
that employ treatment that permanently and significantly reduces the volume, toxicity or mobility
of the hazardous substances as their principal element. This preference is satisfied when
treatment is used to reduce the principal threats at a site through destruction of toxic
contaminants, reduction of total mass of toxic contaminants, irreversible reduction in
contaminant mobility, or reduction in the total volume of contaminated media.’® In evaluating
this criterion an assessment should be made as to whether treatment is used to reduce principal
threats, including the extent to which toxicity, mobility, or volume are reduced either alone or in
combination.’® Additionally, alternatives were using the Long-term effectiveness and
permanence criterion which focuses on the degree to which an alternative reduces, toxicity,
mobility, or volume through treatment, minimizes residual risks and affords long-term
protection.t’

Pursuant to 40 C.F.R. § 300.430(e)(3), for source control actions, the lead agency shall develop,
as appropriate: (i) A range of alternatives in which treatment that reduces the toxicity, mobility,
or volume of the hazardous substances, pollutants, or contaminants is a principal element. As
appropriate, this range shall include an alternative that removes or destroys hazardous
substances, pollutants, or contaminants to the maximum extent feasible, eliminating or
minimizing, to the degree possible, the need for long-term management. The lead agency also
shall develop, as appropriate, other alternatives which, at a minimum, treat the principal threats
posed by the site but vary in the degree of treatment employed and the quantities and
characteristics of the treatment residuals and untreated waste that must be managed.”
(Emphasis added)

Consistent with CERCLA, the NCP, and EPA guidance, PTW was identified at this Site as
discussed below in this section.

Furthermore, consistent with the statutory mandate to utilize permanent solutions and
alternative treatment or resource recovery technologies to the maximum extent practicable and
the preference for remedies that to the maximum extent practicable employ treatment that
permanently and significantly reduces the toxicity, mobility, or volume of hazardous substances,

12 PCB Guidance at p. iv.

3 1d.

14 See 40 C.F.R. § 300.430(¢)(9) Detailed Analysis of Alternatives.
15 RI/FS Guidance at p. 6-8.

19]d. at p. 6-8 and p. 6-9

1740 C.F.R. § 300.430(e)(7)(i) and § 300.430(e)(9)(iii).
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pollutants or contaminants, the Agency has evaluated potential treatment options for the dioxin
prior to disposal. These options are designed to address the toxicity and mobility of the PTW at
this site so that it will not be further released into the environment after disposal. Treatability
studies will be conducted during the Remedial Design to determine the appropriate type and
amount of stabilization amendments to treat the waste materials and meet the disposal standards
of the receiving facility. The agents for stabilization may include fly ash, cement, soil, or other
materials. The material removed during the remediation will be tested to comply with the
applicable requirements. Treatment of a portion of the paper mill waste by solidification with
cement was successfully performed during the Time Critical Removal Action (TCRA) on a
portion of the Western Cell materials. EPA will implement the best technology to meet the
statutory requirements discussed above after further evaluation in the remedial design.

The purpose of discussing PTW is not to set cleanup levels. The purpose is to reflect EPA's belief
that certain source materials are addressed best through treatment because of technical
limitations to the long-term reliability of containment technologies, or the serious consequences
of exposure should a release occur.

Dioxin is highly toxic and persistent (will not break down for hundreds of years) in nature. With
the regular occurrence of severe storms and flooding in the area, there is uncertainty that the
waste material can be reliably contained over the long term and therefore should be considered
potentially highly mobile due to its location in a dynamic river environment. Because the dioxin
waste in the northern impoundments and southern impoundment at the Site is both highly toxic
and potentially highly mobile, it is considered a Principal Threat Waste.

2.2.47 Comment: USEPA should withdraw the Proposed Plan while it reconsiders the very
significant implementability issues posed by the proposed remedy.

Response: The implementability issues raised are not unusual for Superfund sites and
have been adequately addressed in the responses to other comments. The EPA does not plan to
withdraw the Proposed Plan and further delay the implementation of the final cleanup of the
Site.

2.2.48 Comment: The closure in place represents not only a reduction in exposure risk to the
area near the Site, it represents zero risk to communities and residents beyond the Site. It is
imperative that anyone potentially affected by the proposed removal action or the associated
material handling, transportation and disposal be informed of the risks associated with the
movement from the Site to whatever final destination is selected of the estimated 162,000 cubic
yards of contaminated material and the 13,300 truck trips that will required to affect the
suggested Site closure.

Response: Even though Alternative 3aN consists of an upgraded cap, it is still subject to
the uncertainties of severe floods, a dynamic river, and adequate maintenance over the centuries
that the waste will remain toxic. The Corps of Engineers performed a more recent model
simulation to investigate the performance of the upgraded cap, Alternative 3aN. The results of
the Alternative 3aN modeling showed that erosion of the cap would likely occur over most of the
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cap during the extreme storm event modeled. This modeling considered the wave impacts from a
Category 2 hurricane (Hurricane Ike). However, even stronger hurricanes capable of achieving
Category 3, 4, or 5 levels are possible during the long term that the dioxin would remain toxic.
The removal of the waste material will provide a long-term solution to protect the community,
eliminate the potential for a release to the environment, and prevent the Site from becoming a
large contaminated sediment site.

The Site remediation is required to meet applicable or relevant requirements and, as such, the
waste and sediment testing and disposal will meet the standards required by State and Federal
regulations. The spill plan, a standard component of a Superfund cleanup, includes a notification
and response plan for any transport spills as well as contingencies to address spills, leaks and
accidents. Transport vehicles will be lined, covered, or sealed to minimize losses during
transport.

2.2.49 Comment: Neither Region 6’s Feasibility Study nor the Proposed Plan demonstrated
that the waste pit materials could not be reliably contained on-site. Rather, Region 6 substituted
subjective judgment in ignoring containment cap engineering design and the large amount of
information available from other sites where these remedies have been used in similar situations.

Response: Capping is an acceptable remedy given the right environmental conditions.
As discussed more fully in section 2.5 below there are a number of technical concerns which
impact the long-term effectiveness of the capping solution. These concerns include the
uncertainties of severe flooding, location in a dynamic river, adequate maintenance, and
potentially increasing storm severity over the centuries that the waste will remain toxic. The
current cap with enhancements as simulated by US Army Corps of Engineers experienced
significant cap erosion over 80% of the cap. The Corps of Engineers performed a more recent
model simulation to investigate the performance of the upgraded cap, Alternative 3aN. The
results of the Alternative 3aN modeling showed that erosion of the cap would most likely occur
over most of the cap during the extreme storm event modeled. This modeling considered the
wave impacts from a Category 2 hurricane (Hurricane Ike). However, even stronger hurricanes
capable of achieving Category 3, 4, or 5 levels are possible during the long term that the dioxin
would remain toxic. The removal of the waste material will provide a long-term solution to
protect the community, eliminate the potential for a release to the environment, and prevent the
Site from becoming a large contaminated sediment site.

2.2.50 Comment: There is no underestimating the importance of engineering design on any
containment remedy. On EPA’s Clu-In website, Reible (2004) has noted that “Retention of
contaminants for decades, centuries, or longer may be expected if the cap can be properly placed
and retained over these time periods...It is likely to be feasible to design a cap to be stable under
almost any hydraulic forces”. This is as true for the Site as it is in general and it appears that
Region 6 has given insufficient attention to engineering in evaluation of remedial alternatives.
Most of the existing uncertainties in the containment alternatives are a matter of simple
environmental and civil engineering practice that can easily be managed through the remedial
design process that is implemented following issuance of the ROD.
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Response: EPA agrees that capping can be an effective long-term technology given the
appropriate setting. However, the EPA is concerned that the setting of the San Jacinto River Site
is not suitable for capping as a long-term solution for the dioxin contaminated waste materials.
The inability to accurately predict the intensity of future storms and hurricanes, which is
projected to increase (Knutson and others, 2010), creates an unknown amount of uncertainty
regarding the conditions to be engineered for. The current temporary cap was designed for a
hundred-year flood, yet in the last five years there have already been problems with the cap
resulting in exposure of dioxin contaminated waste to the San Jacinto River following floods less
that the design flood.

2.2.51 Comment: Region 6 appears to assume without evidence that operation and
maintenance (O&M) of the cap will fail and the Proposed Plan devotes a substantial amount of
discussion to what Region 6 believes are failures in operation and maintenance. What Region 6
fails to recognize here is that operation and maintenance of any significant civil engineering
project is a dynamic and iterative process. One would be hard pressed to find any major
structural project in the U.S. that did not have modifications to its maintenance over years of
operation as more information became known about the structure and its relationship to its
environment. What is important is that there is a legal commitment to inspection and
maintenance that evolves as time passes.

Response: The maintenance of typical civil engineering projects does not involve the
potential for exposure of the surrounding community on an abrupt basis to a highly toxic
material before the need for maintenance may even be identified. The comment suggests that
inspection and maintenance are the solution to all technical ills of a subaqueous cap. But this is
not necessarily true. In 2014 the Interstate Technical and Regulatory Council published a
guidance document which indicates site conditions that increase cap stability include deep
water, low erosive forces including low flow, limited wave effects, and limited navigation related
prop wash (Interstate Technical and Regulatory Council, 2014). The Site cannot be described as
having low erosive forces and limited wave effects on a consistent basis. Further, the Site is in an
active navigation area. During the past five years, the temporary cap has not demonstrated
performance of a long-term stable nature. Similar to ITRC, EPA guidance for subaqueous
capping identifies similar site conditions factors in selecting a capping remedy. Finally,
maintenance does not address the concern that cap repairs following a release of waste
materials is reactive after exposure of the environment and surrounding community have been
exposed to contaminants. This issue is not addressed through implementing a robust operation
and maintenance approach.

It should be noted that in the Final Interim FS Report submitted by the PRPs, the report states,
“Monitoring and maintenance be required for as long as the dioxin/furan represents an
unacceptable risk should exposure occur. Dioxins and furans are persistent contaminates that
will not readily break down. While there is much uncertainty regarding how long the waste
materials will represent an unacceptable risk should exposure occur, but by one estimate
approximately 750 years would be required for the waste to break down to the PRG level. The
FS only included Long Term Cap Maintenance costs of $ 181,000 (Net Present Value). Given the
repairs that have already been conducted at the Site since the removal action, the PRPs have
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severely underestimated the long term maintenance cost associated with leaving the waste in
place.

2.2.52 Comment: Regardless of the exact releases, the best practice alternatives will result in
adding complexity to a remedial alternative that is already highly complex. Increasing
complexity breeds the probability of increasing failure. Given these and other related conclusions
in the US Army Corps of Engineers analysis, there is little justification for selecting Alternative
6N in preference to Alternative 3aN.

Response: EPA disagrees that the proposed alternative is adding inappropriate
complexity to a remedial alternative that is already highly complex. Removal of the material
reduces complexity of the San Jacinto River Site over the long-term. Alternative 6N will remove
the waste from the San Jacinto River, so there will not be a need for future maintenance as
would likely be involved with Alternative 3aN. Further, there will be no concern that sometime
in the future a severe hurricane will result in an abrupt release of highly toxic dioxin into the
environment. The Corps of Engineers performed a more recent model simulation to investigate
the performance of the upgraded cap, Alternative 3aN. The results of the Alternative 3aN
modeling showed that erosion of the cap would most likely occur over most of the cap during the
extreme storm event modeled. This modeling considered the wave impacts from a Category 2
hurricane (Hurricane Ike), however, even stronger hurricanes capable of achieving Category 3,
4, or 5 levels are possible during the long term that the dioxin would remain toxic. The removal
of the waste material will provide a long-term solution to protect the community, eliminate the
potential for a release to the environment, and prevent the Site from becoming a large
contaminated sediment site.
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2.3 Risk Assessment

This section includes comments regarding risk assessment. The most common comments were
associated with: (1) the use of the biota-sediment-accumulation-factor (BSAF) from EPAs
Combustion Guidance as opposed to site-specific BSAFs; (2) the appropriateness of the fish
ingestion pathway for the determination of risks and ultimately the Principal Threat Waste limit,
and (3) the determination of the Principal Threat Waste limit based on ten times the remediation
goal established based on non-cancer dioxin and furan risks in lieu of cancer risks.

2.3.1 Comment: The U.S. Government including the National Institutes of Health and the
EPA has not proved that dioxin is a hazardous material by the standards of the science on
causation or by any ruling that met the tests for causation.

Response: The contaminants at the Site include dioxin (specifically 2,3,7,8-
Tetrachlorodibenzo-p-dioxin (TCDD), one of the most toxic members of the class of dioxins) and
dioxin-like compounds (DLCs) (including polychlorinated dibenzo-dioxins in addition to TCDD),
polychlorinated dibenzofurans, and polychlorinated biphenyls. These hazardous substances are
structurally and toxicologically related halogenated di-cyclic aromatic hydrocarbons. Dioxin
and DLCs are released into the environment from several sources, including industrial sources
such as chemical manufacturing, combustion, and metal processing; from the bleached chlorine
pulp at paper mills, from personal activities including the burning of household waste (backyard
burning); and from natural processes such as forest fires and volcanoes. Dioxin and DLCs are
widely distributed throughout the environment, and because they do not readily degrade their
levels persist in the environment. As discussed further below, the type of dioxin most prevalent in
the paper mill waste disposed at the Site is TCDD, unlike other, more widespread,““background”
sources of dioxin such as diesel exhaust and backyard burning.

The human health effects from exposures to dioxin and DLCs have been documented
extensively in epidemiologic (human) and toxicological (animal) studies. TCDD is one of the
most toxic members of this class of compounds and has a robust toxicological database. The
USEPA thoroughly and publicly reviewed the toxicity of TCDD and published a reference dose
(RfD) for TCDD in 2012 (EPA’s Reanalysis of Key Issues Related to Dioxin Toxicity and
Response to NAS Comments, Volume 1, EPA/600/R-10/038F, February 2012). The USEPA is not
currently assessing the carcinogenicity of TCDD. The World Health Organization's
International Agency for Research on Cancer (IARC) and the U.S. National Toxicology Program
have both independently concluded that TCDD is a known human carcinogen.

EPA gathers evidence from a variety of sources regarding the potential for a substance to cause
adverse health effects (carcinogenic and noncarcinogenic) in humans. These sources include
controlled epidemiologic investigations, clinical studies, and experimental animal studies.
Supporting information may be obtained from sources such as in-vitro test results and
comparisons to structure-activity relationships. Taken together, EPA then develops a
quantitative analysis and reports qualitatively the confidence in the study from which toxicity
values were derived. In most cases one type of study does not provide conclusive evidence on its
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own, so researchers usually look at both human and lab-based studies and other supporting
information when trying to determine if something causes cancer.

EPA recognizes that several epidemiological investigations involved Vietnam veterans. One of
those studies was completed by the Centers for Disease Control, Atlanta, on U.S. Army Vietnam
veterans who were likely to be exposed to the herbicide Agent Orange. Serum levels of TCDD, a
toxic contaminant in Agent Orange, were obtained for 646 ground combat troops who served in
heavily sprayed areas of Vietnam, and for 97 veterans who did not serve in Vietham. TCDD
medians for Vietnam veterans (median = 3.8 ppt) and non-Vietnam veterans (median = 3.9 ppt)
were virtually the same. This study is consistent with later studies and suggests that most U.S.
Army ground troops who served in Vietnam were not heavily exposed to TCDD. (JAMA
1988;260:1249-1254).

The EPA also looked at studies done on other groups of people: 1) herbicide
manufacturing workers, herbicide applicators and farmers who often had much higher blood
dioxin levels than Vietnam veterans; 2) people exposed to dioxin after industrial accidents in
Seveso (Italy) and Germany; and 3) people after chronic exposures at work and in the
environment. The EPA considered this information in developing its toxicity value for TCDD.

EPA followed the National Contingency Plan or NCP (a rule implementing the Superfund
program) and other guidance in developing a site-specific baseline risk assessment for the San
Jacinto River Waste Pits Superfund Site. EPA’s selection of toxicity values for dioxin was based
on EPA’s December 5, 2003, directive Human Health Toxicity Values in Superfund Risk
Assessments. This directive provides a hierarchy, based on best science available, of human
health toxicity values generally recommended for use in risk assessments at Comprehensive
Environmental Response Compensation and Liability Act (CERCLA, or Superfund) sites. The
hierarchy consists of three tiers:

. Tier 1. EPA’s Integrated Risk Information System (IRIS) toxicity values

. Tier 2. In the absence of IRIS values, selection of EPA’s Provisional Peer-Reviewed
Toxicity Values (PPRTVs). The Office of Research and Development/National Center for
Environmental Assessment/Superfund Health Risk Technical Support Center (STSC) develops
PPRTVs on a chemical specific basis when requested by EPA’s Superfund program.

. Tier 3. In the absence of PPRTVs, selection of Other Toxicity Values, which includes
additional EPA and non-EPA sources of toxicity information. Priority should be given to those
sources of information that are the most current, the basis for which is transparent and publicly
available, and which have been peer reviewed.

EPA selected a Tier 1 toxicity value as the reference dose for noncancer effects. The
reference dose for TCDD is 7E-10 mg/kg-day (EPA’s Reanalysis of Key Issues Related to
Dioxin, 2012). The noncancer toxicity value for TCDD was based on two epidemiologic studies
that associated TCDD exposures with adverse health effects. The first study reports decreased
sperm concentration and sperm motility in men who were exposed to TCDD during childhood
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during the Seveso accident (Mocarelli et al., 2008), and the second reports increased thyroid-
stimulating hormone levels in newborns born to mothers who were exposed to TCDD during the
Seveso accident (Baccarelli et al., 2008). Adverse health effects were observed in sensitive
susceptible very young members of the population during their development in utero and
identified the first 10 years of life as a critical window of susceptibility for TCDD induced sperm
effects in young children. IRIS also gives the confidence level associated with the toxicity value.
The degree of confidence ascribed to a toxicity value is a function of both the quality of the
individual study from which it was derived and the completeness of the supporting data base.
IRIS gave a confidence level of ““High™ to the non-cancer toxicity value for dioxin. Toxicity
values published in IRIS are classified as Tier 1 toxicity values and are preferred over other
classified tiered toxicity values.

Currently there is no cancer toxicity value or slope factor for dioxin published in IRIS.
However, whenever possible and appropriate EPA evaluates chemicals for both cancer and non-
cancer effects for chemicals that exert these types of effects. Dioxin is known to have both cancer
and non-cancer health effects. Therefore, EPA evaluated the risk from both types of adverse
health effects in its site specific baseline risk assessment. Complying with EPA’s Dec. 5, 2003
directive, EPA used a Tier 3 cancer toxicity value in its cancer risk evaluation in the site specific
risk assessment. EPA used the California EPA Cancer Slope Factor (CSF) for TCDD of 1.3E+5
(mg-kg-day)-1 (at Cal EPA’s 2002 Air Toxics Hot Spots Program, Risk Assessment Guidelines,
Part I, Technical Support Document for Describing Available Cancer Potency Factors.
California Environmental Protection Agency, Office of Environmental Health Hazard
Assessment (OEHHA), Sacramento, CA). As a result of its evaluation, EPA relied on the Tier 1
toxicity value for noncancer effects in its decision regarding the risk and cleanup development
for the Site, but not the cancer effects of dioxin. EPA included a discussion of the cancer effects
in its risk assessment to show that by cleaning the site to the non-cancer effects level, EPA is also
protecting for cancer effects.

2.3.2 Comment: It is unclear if groundwater beneath the waste impoundments is protective of
the Texas Surface Water Quality Standard (TSWQS) of 7.97E-8 ug/L for dioxins/furans (TCDD
equivalents) as the detected concentrations in groundwater beneath the northern and southern
impoundments was reported to be 2.64E-6 ug/L and 60.2E-6 u/L respectively. Additionally, the
TSWQS for dioxins/furans (TCDD equivalents) is based on the total concentration of
dioxins/furans in water. Total dioxins/furans concentrations include both dissolved and
suspended dioxins/furans. Due to their hydrophobicity, low solubility, and low volatility,
dioxins/furans in groundwater are expected to preferentially partition to suspended solids,
including colloidal particles. The analytical results reported in the September 2016 Data
Summary Report for samples collected using a solid phase micro extraction method only
represents the concentrations of dissolved dioxins/furans and cannot be used to demonstrate
compliance with TSWQS.

Response: Removal of the dioxin waste will remove the source of dioxin contamination to
ground water, while capping the waste will leave the source material in place. The sampling and
analysis methods will be determined during the remedial design/long-term monitoring phase of
the project. Both the total and dissolved fraction will be evaluated. It is anticipated that the
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selected alternative would reduce dioxin/furan concentrations in groundwater directly below the
impoundments due to removal of the source. Long-term ground water monitoring may be
performed if required to demonstrate compliance with the Texas Surface Water Quality Standard
for dioxins and furans.

2.3.3 Comment: It is unclear what the scientific/risk assessment basis is for the calculation of
the Principal Threat Waste value, as well as what it means for cleanup at this Site. The Principal
Threat Waste cleanup value is described as being calculated by multiplying the sediment
Preliminary Remediation Goal (PRG) of 30 ng/kg by a factor of 10. However, there is no
explanation of the reasoning behind the factor of 10. EPA should provide the scientific/risk
assessment basis for calculation of the principal threat waste value. EPA should also explain how
principal threat waste is to be used in the context of the other calculated PRGs for the Site.

Response: The purpose of discussing Principal Threat Waste is not to set cleanup levels. The
purpose is to reflect EPA's belief that certain source materials are best addressed through
treatment because of technical limitations to the long-term reliability of containment
technologies, or the serious consequences of exposure should a release occur. Principal threat
wastes are those source materials considered to be highly toxic or highly mobile that generally
cannot be reliably contained or would present a significant risk to human health or the
environment should exposure occur. They include liquids and other highly mobile materials
(e.g., solvents) or materials having high concentrations of toxic compounds. No "threshold level™
of toxicity/risk has been established to equate to "principal threat." However, where toxicity and
mobility of source material combine to pose a potential risk of 10- (‘A Guide to Principal
Threat and Low Level Threat Wastes™, Superfund Publication: 9380.3-06FS November 1991) or
greater, generally treatment alternatives should be evaluated. EPA policy sets a precedent for
defining principal threat waste based on a multiple of a risk based level. For example, waste
demonstrating a carcinogenic risk of 103, which is 10 times higher than the upper end of the
acceptable risk of 104, is considered a principal threat. Based on this precedent, the PRG of 30
ng/kg based on non-carcinogenic health effects was multiplied by 10. Using a factor of 10
ensures that the waste could be released over the area of exposure with only limited dilution
without causing exceedance of risk levels. The basis for the Principal Threat Waste value is
included in the Record of Decision.

2.3.4 Comment: Ultimately, the goal is removal of the fishing advisory in the area. The
Toxicity Equivalency Quotient (TEQ) fish tissue Health Assessment Comparison (HAG) of 2.33
ng/kg is the value DSHS uses for dioxin fishing advisories. In review of EPA's August 29, 2016,
Memorandum, "Human Health Risk Evaluation and Recommended Sediment Cleanup Level for
Site Specific Exposure to Sediment at the San Jacinto River Superfund Site," the calculation of
the sediment PRG of 30 ng/kg for dioxin is somewhat explained. EPA calculated PRGs
individually for sediment ingestion, dermal exposure to sediment, and fish/shellfish ingestion, as
well as a sediment PRG for fish consumption. EPA then calculated a total PRG associated with a
hazard index of 1 from exposure to sediment through the ingestion of sediment, dermal contact
with the sediment, ingestion of finfish, and ingestion of shellfish. The total sediment PRG is
calculated to be 28.9 ng/kg, which EPA then rounds to 30 ng/kg. However, EPA does not
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provide the calculation for this PRG, so it is unknown how this final value was calculated from
the individual PRGs.

Exposure Pathway Calculated Non-Cancer PRG
Sediment ingestion 7.86E-4 mg/kg = 786 ng/kg
Dermal exposure to sediment 2.77E-4 mg/kg = 277 ng/kg
Fish tissue ingestion 3.13E-6 mg/kg = 3.13 ng/kg
Shellfish ingestion 7.3E-5 mg/kg = 73 ng/kg
Total sediment: ingestion, dermal, ingestion 30 ng/kg (rounded up)
offish/shellfish

Sediment-to-fish consumption 35 ng/kg

The fish tissue PRG EPA calculated, which is used in the calculation of the total sediment PRG,
is 3.1E-6 mg/kg, or 3.1 ng/kg. This fish tissue PRG is 1:33 fold higher than the DSHS dioxin
fish tissue HAC of 2.33 ng/kg. Similarly, EPA uses the fish tissue PRG in the calculation of the
sediment-to-fish consumption PRG of 35 ng/kg. By using a fish tissue PRG 1.33 fold higher than
the DSHS dioxin fish tissue HAC, the resulting total sediment PRG and sediment-to-fish
consumption PRG are higher than what would be needed to address the Site's contribution to the
fishing advisory. In order to sufficiently address the Site's ongoing contribution to the fishing
advisory in the area, the DSHS fish tissue HAC value for dioxin should be used. The TCEQ does
not support actions/remedies that do not fully address the ultimate goal of allowing the removal
of fishing advisories by DSHS (e.g., DSHS uses a Toxicity Equivalency Quotient fish tissue
HAC of 2.33 ng/kg based on a hazard quotient of 1.)

Response: One of the Remedial Action Objectives for the remedial action at the Site is to
reduce human exposure to dioxins from consumption of fish. While the Site is a significant
source of dioxin, it is not the only dioxin or PCB source (TMDL, University of Houston, 2006 &
2009), both of which contribute to the fish advisory. Because remediation of the Site will not
affect the other sources in the San Jacinto River it cannot be expected that the fish advisories are
likely to be removed.

The total PRG number evaluated the cumulative risk from sediment exposure. This includes PRG
calculations for sediment ingestion, dermal exposure to sediment and the sediment to fish and
shellfish consumption. You have first to correlate the fish and shellfish levels to sediment levels
by using biota-sediment accumulation factor (BSAF) values for fish of 0.09 pg/g tissue per pg/g
sediment and shellfish of 0.07 pg/g tissue per pg/g sediment (3.13 ppt/0.09 = 34.8 ppt = 35 ppt
and for shellfish 73/0.07 = 1043 ppt). The BSAF value for fish was adopted from EPA
Combustion Guidance (EPA, 2005) and the BSAF for shellfish was taken from the BHHRA for
the site. If you add the reciprocal of these values, and then take the reciprocal of the sum you get
the total PRG number (see equation below). This procedure is a common practice used by risk
assessors when calculating a PRG from exposure to multiple exposure pathways.

To calculate a combined sediment PRG for a recreational fisher child coming into direct contact
with shore sediment through the inadvertent ingestion and dermal contact plus indirect contact
with sediment through ingestion of fish and shellfish we use the following equation:
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Total PRG
1

1 1 1
PRG from sediment ingestion(786 ppt) * PRC from sediment dermal(277ppt) +PRC from sediment to fish ingestion (35 ppt)
1

PRG from sediment to shellfish ingestion (1043 ppt)

Total PRG = 28.9 ppt rounded up to 30 ppt

Development of the PRGs for the Site is described in the Record of Decision. Based upon the
factor of 1.33 difference between the DSHS HAC and the EPA calculated PRG, both fish tissue
concentrations would essentially result in a non-cancer hazard of 1, assuming only one
significant figure (EPA 1989). The EPA calculated fish tissue PRG would not result in a high
sediment PRG. The selected sediment PRG is based upon the cumulative risk effects of ingestion,
dermal contact, and ingestion of fish. BSAFs can vary quite significantly across the Site.
Therefore, the 1.33 higher factor for EPA calculated fish tissue PRG is reasonable given the
inherent uncertainty in the risk assessment process (e.g., fish ingestion rates, exposure durations,
toxicity values).

2.3.5 Comment: The TCEQ requests that the EPA to annotate the tables provided under
Human Health Risks section on pages 17 and 18 to include the meaning of the numbers in bold
font. One might assume the bold is highlighting the numbers above the Hazard Index of 1, except
that 0.11 is bold under the last entry for Scenario DS-5 in the table on page 18.

Response: The Record of Decision will include the following corrections: the table on
page 18 will be revised to remove the bold font for the HQ=0.11. A footnote will be added to
denote the bold font identifies those exposure pathways with non-cancer hazards greater than
the acceptable level of 1.

2.3.6  Comment: Based on the Proposed Plan, it does not appear that EPA is planning to
address the sediment areas outside the armored cap with dioxins/furans concentrations greater
than the PRG of 30 ng/kg. Regarding the sediment cleanup areas, the following statement is
made on Page 20. For the river areas outside of the armored cap, the surface area-weighted
average dioxin concentration in sediment located just south of the waste pits (Figure 11) is 16.1
ng/kg, and the surface area-weighted average dioxin concentration in sediment in areas located
adjacent to and upstream of the waste pits is 11.2 ng/kg. Because the average dioxin
concentrations in sediment both upstream and downstream of the waste pits are less than the 30
ng/kg Preliminary Remediation Goal [PRG] for sediment, remediation of the sediment is not
required. This seems in contrast with Figure 9, which shows surface sediment areas with
concentrations greater than the 30 ng/kg PRG outside the armored cap. Also, Figure 11 seems to
be referring to fish collection areas and tissue sampling transects and not the sediment. If the
EPA is not planning to address areas with dioxins/furans concentration above 30 ng/kg outside
the armored cap, please explain the rationale for this decision.

Response: The rationale for not remediating areas outside the armored cap is explained
in the Record of Decision. The PRG for sediment is based upon risk concerns. These risk
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concerns are evaluated over the Site as enumerated in the exposure point concentration (EPA
1989). Figure 9 in the Proposed Plan does show some sediment areas that are greater than the
PRG of 30 ng/kg, however, when considering the overall Site, the sediment concentration, at
16.1 ng/kg, is significantly less than the PRG at 30 ng/kg. The assessment of the weighted
average sediment concentration outside the armored cap is reasonable and consistent with the
risk assessment. Notwithstanding the previous statements, the sediment in the Sand Separation
Area will be addressed with Monitored Natural Attenuation as discussed in the Record of
Decision.

2.3.7 Comment: The abbreviation PRG was used in the document, but was not associated
with the term "preliminary remediation goal."

Response: Noted. The “PRG” used on page 12 of the Proposed Plan is an acronym for
Preliminary Remediation Goal. This is clarified in the Record of Decision.

2.3.8 Comment: EPA chose dredging of the northern disposal Site. In doing so, however,
EPA did not consider the "short-term potential for adverse health effects from human exposure'
and "the potential threat to human health and the environment associated with excavation,
transportation, and redisposal" 42 U.S.G. § 9621(b)(1)(D), (G). The US Army Corps of
Engineers specifically found that EPA's preferred dredging remedy (namely, alternative 6N)
"would be expected to significantly increase short-term exposures to contaminants." Feasibility
Study App. A Section 5 and the US Army Corps of Engineers specifically found that dredging
under alternative 6N would have dramatically worse short-term impacts than the capping
remedies. EPA failed to provide a reasoned justification for rejecting the USAGE analysis.

Response: The US Army Corps of Engineers evaluation documents trade-offs between
the long-term and short-term risks of release, both of which are dependent upon the effectiveness
of engineering controls. The ability of Alternative 6N to control release is reliant on the ability of
best management practices to control resuspension of sediments during removal. As discussed in
the Proposed Plan of Action, EPA and USACE indicated that a potential small release of the
waste material may occur during removal activities under alternative 6N. Comments received
during the Proposed Plan comment period requested that EPA consider the use of additional
Best Management Practices (BMPs) to prevent or minimize the release of waste material during
removal. To this end, the EPA worked with USACE to further evaluate the use of BMPs to
minimize releases during remedial action. One of the BMPs proposed was the use of a cofferdam
with excavation in the “dry”” to prevent the re-suspension and residuals that typically result from
under water dredging. It should be noted that the actual BMPs to be utilized will be determined
during the Remedial Design phase after engineering assessment and evaluation. All final BMPs
used as part of the remedial action will have to comply with ARARs, including the requirement
that there be no discharges that exceed the Texas Surface Water Quality Standards. Therefore,
the selected remedy will not result in a significant increase in short-term exposures as may result
from underwater dredging. The selected remedy provides a more certain, quantifiable outcome
than the containment alternatives, with a lower overall potential for release of mass.
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2.3.9 Comment: The EPA indicated that the analytical results for dioxins/furans at the sand
separation area may not be representative of the concentrations in that area and concluded that
additional sampling may be necessary to obtain representative data. The TCEQ agrees with the
EPA's conclusion and suggest collection of additional samples in the sand separation area, prior
to issuance of the ROD.

Response: Two samples over 300 ng/kg were found in the Sand Separation Area, but
based on other samples the EPA does not believe these two results are representative of the area.
The Sand Separation Area will be sampled during the Remedial Design to confirm the current
sediment dioxin level as well as the limits of the dioxin affected area, and to establish a baseline
for the Monitored Natural Recovery there. EPA decided not to perform additional sampling of
sediment before selecting a remedy in a Record of Decision because such additional sampling
would have further delay the Site cleanup, and because the average dioxin level in the Site
sediment (12.5 ng/kg) does not exceed the sediment cleanup level of 30 ng/kg.

2.3.10 Comment: The Proposed Cleanup Plan utilized a recreational fisher receptor to develop
its Primary Remediation Goal (PRG) for the Dioxin Pits. The EPA based this decision on a 2013
Texas Department of State and Health Services (DSHS) risk assessment that "could not identify
subsistence fishers in the area" of the Dioxin Pits. For the reasons set forth below, Harris County
urges the EPA to include subsistence fishers in development of the Preliminary Remediation
Goal for the Dioxin Pits. To do otherwise potentially exposes residents to unacceptable levels of
dioxin.

Response: EPA understands the concern set forth by Harris County’s concern about
subsistence fishers. However, as noted in the comment, subsistence fishers were not identified in
the area. The fish tissue PRG considers a child recreational user, which is identified as a
sensitive population. The selected alternative will result in a reduction of potential human health
concerns for all receptor populations in the area.

2.3.11 Comment: Harris County researched cleanup levels for dioxins at other Superfund sites
and requests the EPA order a cleanup of the Dioxin Pits that is consistent with these other sites.
The three most recent sites are in tidal rivers where there is fishing activity (Diamond Alkali
Lower Passaic River, Portland Harbor Willamette River, and Lower Duwamish Waterway). For
the Lower Passaic River, the cleanup level for 2,3,7,8-TCDD is 8.3 ng/Kg. For the Willamette
River, the site-wide cleanup level for 2,3,7,8-TCDD is 0.6 to 2 ng/Kg. For the Lower Duwamish
River, the site-wide cleanup level for Dioxin TEQ is 2 ng/Kg in the top 10 centimeters (cm) of
surface sediment and 13 to 3 7 ng/Kg in the top 45 cm of sediment. Therefore, Harris County
requests that EPA re-calculate the sediment PRG using the site specific BSAF values and
considering subsistence fishing in the San Jacinto River. With these factors, we expect that a re-
calculation of the sediment PRG would yield a value lower than the local background dioxin
TEQ level of 7 ng/Kg in the San Jacinto River. Therefore, the PRG for this Site should be set at
the local background level or below as ordered by the EPA at similar dioxin Superfund sites.

Response: Background levels of dioxin in the area surrounding the Site range between
4 and 20 ng/kg. The human health risk assessment has demonstrated that the selected PRG of 30
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ng/kg is sufficient to protect the most sensitive receptor (child fisher). EPA believes that
remediation of the majority of the Site to the PRG will protect human health and the
environment, yet provide an achievable goal.

2.3.12 Comment: The Proposed Cleanup Plan does not provide for remedial measures to
address contaminated sediment above the PRG outside of removal of the Site waste. The
rationale for this is that when all surface sediments within the preliminary Site perimeter are
averaged together, the average concentration does not exceed the PRG. This is concerning
because it leaves several areas where contaminants mobilized from the Dioxin Pits are present at
concentrations far in excess of the dioxin PRG (including, but not limited to the Sand Separation
Area, the area west of the Dioxin Pits, and the area south of the South Impoundments as shown
on Figure 2-8 of the Interim Final Feasibility Study Report). We recommend that these areas be
remediated. Decisions on where to remediate should not be based on the dimensions of the
preliminary site perimeter, but on the extent of actual contamination.

Response: Risk associated with exposure to contaminated media are based on
conservative measures of exposure. Reasonable Maximum Exposure (RME) concentration
estimates were used across various areas of the Site, specifically a 95 percent Upper Confidence
Limit of the Mean (95UCLM). In addition, a statistical assessment of the variability of Site
COCs was used to establish appropriate exposure areas (Beach A, B/C, D, and E). Use of
conservative estimates of exposure are consistent with guidance, and were utilized. Because
statistical methods are used to estimate exposure (and resultant risks) it is not uncommon that
some sample areas may have higher concentrations than the exposure point concentration.
However, exposure to these higher concentration areas are not expected to result in
unacceptable risk, and consequently remediation is not necessary.

2.3.13 Comment: Iam concerned that residents have an unrealistic expectation regarding safe
drinking water, river sediment, and tissue levels during their lifetimes post-excavation. I am
curious if the EPA is forthcoming with estimates like these, if these estimates are unknown and
incalculable, or if the truth would cause uproar and is therefore not being discussed.

Response: Remediation of the Site will eliminate the dioxin source to the environment.
Consequently, the sediment remediation goal of 30 ng/kg should be achieved in the river system,
which should protect the most sensitive receptors. In addition, Long-term Monitoring (LTM) is
required post excavation. Five Year Reviews (FYRS) will be conducted to determine whether the
remedial action has achieved the required level of protection. Consequently, if there were
unexpected developments or the Remedial Action is not successful the FYRs should document
such developments.

2.3.14 Comment: Has there been testing of the water, soil, or fish in the surrounding area since
the temporary cap was placed; and if so, what are those results?

Response: Yes, sampling was performed post-cap placement, and the Baseline Human

Health Risk Assessment (BHHRA) assessed risk post-capping as well as pre-capping. The
investigation revealed that while the temporary cap has reduced exposure to the dioxin/furans in
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the area; the cap itself has required repeated repairs and maintenance beyond that originally
expected. Further, a cap would most likely fail under an extreme weather event such as a major
hurricane which have hit the area many times in the past. Consequently, the EPA has selected
Alternative 6N which requires removal of the source material.

2.3.15 Comment: We request that the EPA lower the Preliminary Remediation Goal for paper
mill waste material to 30 ng/kg. This level is protective of recreational fishers and ecological
risks. This would also be consistent with the EPA's Preliminary Remediation Goal for dioxin in
sediment.

Response: The PRG for paper mill waste was calculated based upon the results from the
BHHRA which is risk-based and protective of the most sensitive potential receptors. Based upon
the concentration of dioxins/furan in the paper mill waste, the selection of 30 ng/kg would not
result in a significantly larger footprint of removal from the impoundments. The cleanup level of
30 ng/kg for the waste pits will be specified in the Record of Decision because the same route of
exposure will exist for the waste pits area and the riverbed sediment, which is already 30 ng/kg,
and because cleanup to 30 ng/kg will negate the need for a protective cover and its long term
maintenance.

2.3.16 Comment: We would like to ask what protocols will be in place to ensure the
Preliminary Remedial Goal is met. We would like to request a conservative approach is taken
with multiple split samples individually analyzed. The San Jacinto River Waste Pits are located
in a tidally influenced waterway of high recreational use. The San Jacinto River flows into
Galveston Bay, one of the most delicate and productive estuaries in the United States. Almost
30% of Galveston Bay's fresh water is supplied from the San Jacinto River. The San Jacinto
River and Galveston Bay provide a unique habitat for a myriad of different species to spawn and
flourish. Limiting fishing and crabbing in the immediate vicinity has proven difficult.
Furthermore, the Waste Pits are in close proximity to residential properties and the nearby
population is expected to double by 2040. The Proposed Plan states that the Pits will be covered
with two layers of clean-fill after excavation of Principal Threat Waste. However, the River has
immense erosive power and is subject to future flooding, storm surge, and wave action. It is not
reasonable to predict that the clean-fill will serve as a protective measure of the waste material
below 200ng/kg. The recent erosion on the eastern edge of the TCRA serves as an example of
the unpredictable nature and force of the San Jacinto River.

Response: Commenters requested that EPA utilize a clean-up goal of 30 ng/kg for the
northern waste pits instead of the 200 ng/kg presented in the Proposed Plan. The EPA adopted
the 30 ng/kg clean-up goal for the northern waste pits because it is protective of the child
fisherman exposure scenario used for the rest of the San Jacinto River, it would not require the
placement of a residuals cover with its questionable effectiveness given the history of cap
damage and need for repairs following the installation of the temporary cap, maintenance would
not be required, and because institutional controls would not be required to include the waste pit
area. As part of the development of the ROD and development/oversight of the remedial design,
EPA will evaluate quality assurance measures designed to ensure that verification sampling is
representative and demonstrates the level of protectiveness which will be identified in the ROD.
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2.3.17 Comment: The Coalition supports the EPA's classification of the waste material in the
Pits as Principal Threat Waste due to the waste being highly toxic and potentially highly mobile
in future storm and flood events. However, we feel the EPA's calculation for the concentration of
Principal Threat Waste to be arbitrary. EPA states that material at the Site with concentrations
greater than 300ng/kg dioxin to be Principal Threat Waste. EPA calculated this by multiplying
the Preliminary Remediation Goal of 30ng/kg by a factor of 10 (Proposed Plan, p. 10). The
factor of 10 appears to be a simplistic way of coming up with a concentration and not a method
which is based off of the best of science and cancer risk factors. For the above reasons, we
strongly encourage the EPA to lower the Preliminary Remediation Goal and concentration
classification for Principal Threat Waste. We understand that this request would require the
Agency to consider remediation at the Upland Sand Separation Area. However, for the reasons
stated above as well as the increasing nearby industrial activity, we feel this too is critical to the
clean-up process and future of our environments and public health. We ask that the EPA require
additional sampling at the Sand Separation Area as we are aware that this area has the "highest
concentrations of dioxin outside of the Waste Pits" (Proposed Plan, p. 11).

Response: CERCLA Section 121(b)(1) states in part:

e Remedial actions in which treatment which permanently and significantly reduces
the volume, toxicity or mobility of the hazardous substances, pollutants, or
contaminants is a principal element, are to be preferred over remedial actions not
involving such treatment.

e The President shall conduct an assessment of permanent solutions and alternative
treatment technologies or resource recovery technologies, that in whole or in
part, will result in a permanent and significant decrease in the toxicity, mobility,
or volume of the hazardous substance, pollutant, or contaminant.

e The President shall select a remedial action that is protective of human health
and the environment, that is cost effective, and that utilizes permanent solutions
and alternative treatment technologies or resource recovery technologies to the
maximum extent practicable. If the President selects a remedial action not
appropriate for preference under this subsection, the President shall publish an
explanation as to why a remedial action involving such reductions was not
selected.

Reflecting these provision in CERCLA Section121(b), EPA established program management
principals and certain expectations in the NCP regarding types of remedies that EPA has found
to be most appropriate for different types of waste.'® Although remedy selection decisions are
ultimately site-specific determinations based on an analysis of the remedial alternatives using

18 preamble to the Final NCP Rule, 55 Fed. Reg. 8666, 8702 (Mar. 8, 1990) and Preamble to the Proposed NCP
Rule, 53 Fed. Reg. 51394, 51422 (Dec. 21, 1988).
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the nine criteria, these expectations are intended to streamline and focus the RI/FS on
appropriate waste management options. They reflect EPA’s belief that certain source materials
are addressed best through treatment because of technical limitations to the long-term reliability
of containment technologies, or the serious consequences of exposure should a release occur.®
For example, EPA’s experience that highly mobile waste generally requires treatment may help
guide EPA to focus the detailed analysis in the FS on treatment alternatives, as compared to
containment alternatives.?°

Under the NCP at 40 CFR § 300.430(a)(iii)(A), EPA expects to use treatment to address the
principal threats posed by a site, wherever practicable. Principal threats for which treatment is
most likely to be appropriate include liquids, areas contaminated with high concentrations of
toxic compounds, and highly mobile materials.?* The EPA Guide to Principal Threat and Low-
level Threat Waste further explains that principal threat wastes are those source materials
considered highly toxic or highly mobile that generally cannot be reliably contained or would
present a significant risk to human health or the environment should exposure occur.?

Principal Threat Waste (PTW) includes liquids and other highly mobile materials (e.g. solvents)
or materials having high concentrations of toxic compounds.?® No threshold of toxicity/risk has
been established to equate to “principal threat.”” However, where toxicity and mobility of source
material combine to pose a potential risk of 10-3 or greater, generally treatment alternatives
should be evaluated.?* Also, treatment that destroys or reduces hazardous properties of
contaminants (e.g., toxicity or mobility) frequently will be required to achieve solutions that
afford a high degree of permanence.?®> EPA also recognizes that ““although no threshold level of
risk has been established to identify principal threat waste, a general rule of thumb is to consider
as a principal threat those source materials with toxicity and mobility characteristics that
combine to pose a potential risk several orders of magnitude greater than the risk level that is
acceptable for the current or reasonably anticipated future land use, given realistic exposure
scenarios.”?

Examples of PTW include but are not limited to:

Preamble to the Final NCP Rule, 55 Fed. Reg. 8666, 8702 (Mar. 8, 1990) and Preamble to the Proposed NCP Rule,
53 Fed. Reg. 51394, 51422 (Dec. 21, 1988).

al” is defined as material that includes or contains hazardous substances, pollutants, or contaminants that act as a
reservoir for migration on contaminants to ground water, to surface water, to air, or act as a source for direct
exposure.

2055 Fed. Reg. at 8702.

2140 C.F.R. § 300.430(a)(iii)(A).

22 PTW Guidance at p.2, see also 55 Fed. Reg. at 8703 and 53 Fed. Reg. at 51422. Principal threats are
characterized as waste that cannot be reliably controlled in place such as liquids, highly mobile materials (e.g.,
solvents), and high concentrations of toxic compounds (e.g., several orders of magnitude above levels
that allow for unrestricted use and unlimited exposure).

B1d.

2#1d.

5 53 Fed. Reg. at 51422.

26 “Rules of Thumb for Superfund Remedy Selection”, U.S. EPA, August 1997, (OSWER Pub. 9355.0-69) at p.11.
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e Liquids — wastes contained in drums, lagoons, or tanks, free product (NAPL or
DNAPL)

e Mobile source materials — surface soil or subsurface soil containing high
concentrations of contaminants of concern that are (or potentially are) mobile due to
wind entrainment, volatilization (e.g., VOCs), surface runoff, or subsurface transport.

e Highly toxic source material — buried drummed non-liquid wastes, buried tanks
containing non-liquid wastes, or soils containing significant concentrations of highly
toxic materials. For PCB contamination or PCB waste at Superfund sites, principal
threats will generally include material contaminated at concentrations exceeding
100ppm for sites in residential areas and concentrations exceeding 500 ppm for sites
in industrial areas reflecting concentrations that are 1 to 2 orders of magnitude
higher than the preliminary remediation goals.?’

Under the NCP at 40 C.F.R. § 300.430(e) Feasibility Study, the primary objective of the
feasibility study (FS) is to ensure that appropriate remedial alternatives are developed and
evaluated such that relevant information concerning the remedial action options can be
presented to the decision-maker and an appropriate remedy be selected. EPA’s RI/FS guidance
on developing and screening remedial alternatives further provides that alternatives should be
developed ranging from one that would eliminate or minimize the extent feasible the need for
long-term management (including monitoring) at a site to one that would use treatment as a
primary component of an alternative to address principal threats at the site.?? EPA’s PCB
Guidance states that the Superfund program expectations should be considered in developing
appropriate response options for the identified area over which some action must take

place.?® In particular, the expectation that principal threats at the site should be treated,
wherever practicable, and that consideration should be given to containment of low-threat
material, forms the basis for forming alternatives.

A detailed analysis in the FS at this Site has evaluated remedial alternatives using the nine
criteria specified in the NCP, including the criterion Reduction of toxicity, mobility, or volume
through treatment, which addresses how treatment is used to address principal threats at the
site.3! This evaluation criterion addresses the statutory preference for selecting remedial actions
that employ treatment that permanently and significantly reduces the volume, toxicity or mobility
of the hazardous substances as their principal element. This preference is satisfied when

27 «Guidance on Remedial Actions for Superfund Sites with PCB Contamination”, U.S. EPA, August 1990,
EPA/540/G-90/007) [hereinafter PCB Guidance] at p. iv. See also PCB Guidance p. 6, p. 39, and p. 40.

( p p.6,p p

28«Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA - Interim Final”, U.S.
EPA October 1988 (OSWER Dir. 9355.3-01) [hereinafter RI/FS Guidance] at p. 4-7.

2 PCB Guidance at p. iv.

30 1d.

31 See 40 C.F.R. § 300.430(e)(9) Detailed Analysis of Alternatives.
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treatment is used to reduce the principal threats at a site through destruction of toxic
contaminants, reduction of total mass of toxic contaminants, irreversible reduction in
contaminant mobility, or reduction in the total volume of contaminated media.?? In evaluating
this criterion an assessment should be made as to whether treatment is used to reduce principal
threats, including the extent to which toxicity, mobility, or volume are reduced either alone or in
combination.®® Additionally, alternatives were using the Long-term effectiveness and
permanence criterion which focuses on the degree to which an alternative reduces, toxicity,
mobility, or volume through treatment, minimizes residual risks and affords long-term
protection.3*

Pursuant to 40 C.F.R. § 300.430(e)(3), for source control actions, the lead agency shall develop,
as appropriate: (i) A range of alternatives in which treatment that reduces the toxicity, mobility,
or volume of the hazardous substances, pollutants, or contaminants is a principal element. As
appropriate, this range shall include an alternative that removes or destroys hazardous
substances, pollutants, or contaminants to the maximum extent feasible, eliminating or
minimizing, to the degree possible, the need for long-term management. The lead agency also
shall develop, as appropriate, other alternatives which, at a minimum, treat the principal threats
posed by the site but vary in the degree of treatment employed and the quantities and
characteristics of the treatment residuals and untreated waste that must be managed.”
(Emphasis added)

Consistent with CERCLA, the NCP, and EPA guidance, PTW was identified at this Site as
discussed below in this section.

Furthermore, consistent with the statutory mandate to utilize permanent solutions and
alternative treatment or resource recovery technologies to the maximum extent practicable and
the preference for remedies that to the maximum extent practicable employ treatment that
permanently and significantly reduces the toxicity, mobility, or volume of hazardous substances,
pollutants or contaminants, the Agency has evaluated potential treatment options for the dioxins
prior to disposal. These options are designed to address the toxicity and mobility of the PTW at
this site so that it will not be further released into the environment after disposal. Treatability
studies will be conducted during the Remedial Design to determine the appropriate type and
amount of stabilization amendments to treat the waste materials and meet the disposal standards
of the receiving facility. The agents for stabilization may include fly ash, cement, soil, or other
materials. The material removed during the remediation will be tested to comply with the
applicable requirements. Treatment of a portion of the paper mill waste by solidification with
cement was successfully performed during the Time Critical Removal Action (TCRA) on a
portion of the Western Cell materials. EPA will implement the best technology to meet the
statutory requirements discussed above after further evaluation in the remedial design.

32 RI/FS Guidance at p. 6-8.
3]d. at p. 6-8 and p. 6-9
3440 C.F.R. § 300.430(e)(7)(i) and § 300.430(e)(9)(iii).
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The purpose of discussing PTW is not to set cleanup levels. The purpose is to reflect EPA's belief
that certain source materials are addressed best through treatment because of technical
limitations to the long-term reliability of containment technologies, or the serious consequences
of exposure should a release occur.

Dioxin is highly toxic and persistent (will not break down for hundreds of years) in nature. With
the regular occurrence of severe storms and flooding in the area, there is uncertainty that the
waste material can be reliably contained over the long term and therefore should be considered
potentially highly mobile due to its location in a dynamic river environment. Because the dioxin
waste in the northern impoundments and southern impoundment at the Site is both highly toxic
and potentially highly mobile, it is considered a Principal Threat Waste.

2.3.18 Comment: The risk assessments and public health assessment documents for this Site
were based on theoretical exposure values tied to testing data. The risks shown in the Proposed
Plan are based upon the Waste Pits being covered by the temporary cap. Despite this, beach E
(the northern pit) presents an elevated risk of cancer (Proposed Plan, p. 17). Although the
Proposed Plan is to remove the temporary cap in sections, this would temporarily increase the
exposure risks. Therefore, we request further consideration for cancer risks. We believe a further
consideration would lead the EPA to lowering the classification of Principal Threat Waste.

Response: Goals based on non-cancer risks are expected to achieve reductions that
would also address cancer risks. Temporary risks can be mitigated by best management
practices, including removal in the “dry”” behind a cofferdam, which may include engineering
controls during removal and institutional controls.

2.3.19 Comment: In 2015, the Texas Department of State Health Services issued its assessment
of the occurrence of cancer in East Harris County. This investigation and report "was not
intended to determine the cause of observed cancers or identify possible associations with any
risk factors." However, we believe some of the results raised concerns potentially associated with
the SIRWP Site. "Observed numbers of several of the 17 cancers analyzed were statistically
significantly greater than expected." (TDSHS 2015) The number of cancer / census tract
combinations that were statistically significantly high exceeded the number that were statistically
significantly low by a ratio of 3:1. The following types of childhood cancer had Standardized
Incident Ratios (SIR) of greater than 2 in at least one of the census tracts in East Harris County:
brain, leukemia, glioma, melanoma, and retinoblastoma. SIRs of greater than 2 were found in
some census tracts for the following cancers for all ages: brain, male breast, cervix (5 different
tracts between 2.02 and 4.81) and liver. Of particularly concern is the incidence of childhood
retinoblastoma, a rare eye cancer, with an SIR of 16.40 in the census tract closest to the STRWP
Site, and SIR of 14.35 in another census tract in the study area. Incidence rates for cancer of the
cervix and kidney for "all ages" also were high in the census tract nearest the Site. Determining
how to further investigate the results of this report has been problematic. Conducting a full
epidemiological study of the community was rejected, and other alternatives aren't being actively
pursued as far as we can determine. While a direct cause-and-effect relationship with the SIRWP
Site can't be confirmed at this time, neither can it be excluded.
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Response: EPA understands the concern with cancer occurrences in East Harris
County. It is expected that the selected alternative will result in lower dioxin concentrations in
the river and potential uptake to fish tissue. However, a direct correlation of the Site to cancer
occurrences in East Harris County is difficult to complete. Any comments or questions on Texas
Department of State Health Services reports regarding the San Jacinto River Waste Pits Site
should contact epitox@dshs.state.tx.us or 1-800-588-1248.

2.3.20 Comment: Distributed throughout a 5-mile radius of the SIRWP are demographics
particularly vulnerable to dioxin exposure; elderly and children. The community directly east of
the Site has a disproportionate amount of children under the age of 5 years old. Between 14.3-
18.9% of this community is under the age of 5 years old. Not only are the elderly and children
"most sensitive to dioxin exposure, but also have the most difficult time evacuating and
recovering from a flood event, further exacerbating the adverse impacts to this segment of the
community. That said, exposure to the dioxins could potentially occur without the presence of a
major storm due to the documented potential for chemical leakage" (Brody, 2014).

Response: Commenters requested that EPA utilize a clean-up goal of 30 ng/kg for the
northern waste pits instead of the 200 ng/kg presented in the Proposed Plan. The EPA adopted
the 30 ng/kg clean-up goal for the northern waste pits because it is protective of the child
fisherman exposure scenario used for the rest of the San Jacinto River. These PRGs will be
protective of this sensitive population and other receptors throughout the area.

2.3.21 Comment: Numerous questions were submitted concerning the frequency of cancer in
the area of the Site.

Response: It has proven virtually impossible to correlate the presence of a contaminant
source with cancer frequency in the vicinity despite many attempts at many sites. Therefore, the
EPA chose to base the PRG on conservative risk-based principals. Any comments or questions
on Texas Department of State Health Services reports regarding the San Jacinto River Waste
Pits Site should contact epitox@dshs.state.tx.us or 1-800-588-1248.

2.3.22: Comment: Region 6s Final Interim Feasibility Study deficient in a number of significant
respects, resulting in an arbitrary and capricious Proposed Plan.

Response: EPA disagrees that the Feasibility Study is deficient; however, EPA has
requested the US Army Corps of Engineers to perform additional modeling in response to
several requests to further support the selected remedial action. The fact that extreme erosion
can and will occur was documented after the 1994 flood and to a lesser extent by the 8-foot
scour that occurred adjacent to the cap in 2016. The scouring occurred at lesser river flood
levels and without the occurrence of a hurricane.

Further, The Corps of Engineers performed a more recent model simulation to investigate the

performance of the upgraded cap, Alternative 3aN. The results of the Alternative 3aN modeling
showed that erosion of the cap would most likely occur over most of the cap during the extreme
storm event modeled. This modeling considered the wave impacts from a Category 2 hurricane
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(Hurricane Ike), however, even stronger hurricanes capable of achieving Category 3, 4, or 5
levels are possible during the long term that the dioxin would remain toxic. The removal of the
waste material will provide a long-term solution to protect the community, eliminate the
potential for a release to the environment, and prevent the Site from becoming a large
contaminated sediment site.

2.3.23 Comment: The EPA Region 6’s calculation of a threshold concentration of 300 ng/kg
toxicity equivalent as the basis for its Principal Threat Waste determination deviates substantially
from relevant guidance, is flawed and ignores site-specific information in favor of information
not in the Administrative Record.

Response: The EPA disagrees with this statement. EPA used site-specific information
including exposure frequencies, exposure duration, and ingestion rates for a variety of scenarios
used in the baseline human health risk assessment were used in the EPA risk assessment. Minor
changes were made to be consistent with EPA guidance and other national risk assessments. The
EPA changed the child body weight from 19 Kg to 15 Kg as recommended in the EPA exposure
factors handbook. EPA also changed the lifetime averaging value from 78 years to 70 years,
again consistent with EPA guidance and other national risk assessments.

Regarding conversion of risk-based PRGs to a Principal Threat Waste value, EPA policy sets a
precedent for defining principal threat waste based on a multiple of a risk based level. In
specific, waste demonstrating a carcinogenic risk of 10 is considered principal threat, which is
10 times higher than the upper end of the acceptable risk range of 10#. Based on this precedent,
the PRG of 30 ng/kg based on non-carcinogenic was multiplied by 10.

2.3.24 Comment: The EPA Region 6’s calculation of a threshold concentration of 300 ng/kg
toxicity equivalent as the basis for its Principal Threat Waste determination deviates in a number
of material respects from the requirements contained in EPA’s Principal Threat Waste and risk
assessment guidance, and Region 6’s determination and application of a Principal Threat Waste
threshold is not consistent with EPA’s guidance. The result is that a cornerstone of EPA Region
6’s rationale for its proposed remedy is arbitrary and capricious.

Response: The EPA disagrees with this statement. EPA’s risk evaluation is not arbitrary
and capricious. It is a standalone scientific document that used EPA’s acceptable risk
assessment procedures, methodologies and guidance. The assessment went through internal
reviews and was reviewed by EPA’s headquarters risk assessors and scientists to make sure the
assessment is consistent with guidance and other regional risk assessments evaluations.

EPA policy sets a precedent for defining principal threat waste based on a multiple of a risk
based level. In specific, waste demonstrating a carcinogenic risk of 1023 is considered principal
threat, which is 10 times higher than the upper end of the acceptable risk range of 10, Based
on this precedent, the PRG of 30 ng/kg based on a non-carcinogenic endpoint was multiplied by
10. EPA guidance defines Principal Threat Waste as source material of such mobility and
toxicity that it bears potential to re-contaminate surrounded areas if re-distributed/released.
Using a factor of 10 assumes that waste would be diluted 10-fold during release over the area of
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exposure without causing exceedance of risk levels; this is not unreasonable. These points
demonstrate that the definition of principal threat waste is neither arbitrary nor capricious.

2.3.25 Comment: The Risk Evaluation and the Principal Threat Waste determination based on
it are not transparent and reach conclusions that cannot be replicated. It should be disregarded for
that reason alone, and the Principal Threat Waste determination based on it should also be
disregarded.

Response: EPA disagrees with this statement. EPA’s Risk Evaluation report provided all
the equations and all the input parameters that went into the equations. All the input parameters
provided in the BHHRA were used except for child body weight and lifetime averaging time. It
also included exposure point concentrations reported in the BHHRA. By using these values and
equations provided, the calculations and conclusions can easily be replicated.

2.3.26 Comment: The Risk Evaluation ignores the Region 6-approved risk assessment and data
from the Site and does not follow EPA guidance. It is not transparent and not in the
Administrative Record. A preliminary remediation goal was calculated using a biota-sediment
accumulation factor (BSAF). For the BSAF, EPA relies on a source of information unrelated to
the Site even though (1) Site-specific BSAFs are available and (2) Region 6 required
Respondents to develop that information because “[t]he calculation of Site-specific BSAFs is
important in order to be able to determine the acceptable sediment concentration to be protective
of the human consumption of edible fish and shellfish.”

Response: EPA disagrees with this statement. EPA requested a Site-specific BSAF value
because of its importance in developing an appropriate Site-specific sediment cleanup level.
However, the Site specific BSAF values, reported in the Remedial Investigation and BHHRA,
varied significantly and concluded that using these Site specific BSAF values to develop
sediment preliminary remediation goals would give unreliable results. The BSAF in EPA’s
HHRA came from EPA’s Combustion guidance.

2.3.27 Comment: Region 6 inappropriately uses EPA’s results to calculate a much lower (by a
factor of ten) Principal Threat Waste threshold concentration than the Site-specific data and
Principal Threat Waste Guidance would support; EPA offers no explanation for the decision to
deviate from guidance by not using Site-specific data in his analysis.

Response: The Site-specific data does not support a Principal Threat Waste which is
larger by a factor of ten. EPA used non-cancer effects in its evaluation of adverse health effects
presented by dioxin and dioxin-like compounds as toxicity equivalents. If non-cancer effects are
used, then the Preliminary Remediation Goal developed by EPA is appropriate (see response to
Comment 2.3.27). Moreover, EPA policy sets a precedent for defining principal threat waste
based on a multiple of a risk based level. Specifically, waste demonstrating a carcinogenic risk
of 103 is considered principal threat, which is 10 times higher than the upper end of the
acceptable risk range of 10, Based on this precedent, the PRG of 30 ng/kg based on non-
carcinogenic health effects of dioxin was multiplied by 10 to calculate the principal threat waste.
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2.3.28 Comment: The following are the specific shortcomings in EPA’s risk assessment
approach. EPA calculates risk associated with recreational fishing using a noncancer reference
dose. Using the noncancer reference dose, EPA calculates the toxicity equivalent in sediment
that corresponds to an acceptable noncancer risk level (a hazard index of 1) for a hypothetical
recreational fisher. The resulting preliminary remediation goal for sediments of 30 ng/kg toxicity
equivalent accounts for both direct exposure and indirect exposure routes, including fish
ingestion. The use of fish ingestion as an exposure pathway is inappropriate, for reasons
discussed below. EPA states that the Preliminary Remediation Goal, 30 ng/kg toxicity
equivalent, equates to a 2.1x107 excess lifetime cancer risk. Region 6 multiplies this value by
10 (without any explanation as to the basis for that calculation) to derive its Principal Threat
Waste threshold of 300 ng/kg. Therefore, the Region 6 threshold value for designating wastes as
Principal Threat Waste is equivalent to an excess lifetime cancer risk of 2.1x10 (calculated by
multiplying 2.1x107 by a factor of ten). This is a lower risk than the excess lifetime cancer risk
of 107 that EPA’s Principal Threat Waste Guidance suggests be considered in determining
whether a source material is Principal Threat Waste, and a lower risk than called for in EPA’s
1997 guidance referred to as the “Rule of Thumb.” The Principal Threat Waste Guidance, while
not explicitly defining what threshold level of risk equates to principal threat, states that “where
toxicity and mobility of source material combine to pose a potential risk of 107 or greater,
generally treatment alternatives should be considered.” EPA Region 6’s use of 300 ng/kg as a
Principal Threat Waste threshold is overly conservative in the sense that it sets an inappropriately
low cancer risk threshold (below 10%) for considering waste to be Principal Threat Waste.

Response: The definition of Principal Threat Waste provided by EPA guidance is not
restricted to the basis of carcinogenic risk and the sediment PRG developed by EPA is based on
non-cancer effects. EPA considered the scientifically verified and peer reviewed toxic value of
dioxin for noncancer effects. As published in the EPA Integrated Risk Information System (IRIS),
the toxicity value or reference dose developed for TCDD is based on human epidemiological
data and not based on animal data. The noncancer toxicity values for TCDD were based on
endocrine disruption observed in a sensitive susceptible young population. IRIS gave a
confidence level of ““High” to the non-cancer toxicity value for dioxin. Dioxin is known to have
both cancer and non-cancer effects, therefore EPA evaluated the risk from both types of adverse
health effects. EPA used a tier 3 cancer toxicity value in its cancer risk evaluation since there is
no cancer toxicity value published in IRIS. Tier 3 cancer toxicity values did not go through
rigorous proper peer review and are usually not verified for its proper scientific validity as
usually is done for tier 1 toxicity values. Consequently, EPA relied on the tier 1 toxicity value for
non-cancer effects in its decision regarding the Site and included the cancer effects to show that,
by cleaning the Site down to the non-cancer effects level, EPA is also protecting for cancer
effects.

EPA in its quick reference fact sheet *“A Guide to Principal Threat and Low Level Threat Wastes
(PTW)”” November 1991, Superfund Publication: 9380.3-06, states the following: “No
“threshold level™ of toxicity/risk has been established to equate to *““principal threat”. However,
where toxicity and mobility of source material combine to pose a potential risk of 10~ or greater,
generally treatment alternatives should be evaluated.” However, TCDD equivalents has been
found to cause human non-cancer adverse health effects at levels below the upper end of the
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EPA acceptable excess cancer risk range of 104, Although the Principal Threat Waste guidance
does not set a threshold level of toxicity/risk, it clearly leaves the door open to evaluating
potential toxicity/risk of chemicals involved. Applying an order of magnitude for noncancer
effects is equivalent to the use of 10~ cancer levels to define Principal Threats. EPA not only
relied on dioxin toxicity but also considered other factors in its evaluation of Principal Threat
Waste. The other factors considered include the history of severe flooding in the San Jacinto
River, the documented extensive erosion of the river, the high degree of uncertainty in predicting
the effects of flooding for hundreds of years, the need for repeated cap maintenance, and by the
discovery of a 400-square foot area of dioxin that was over 1,000 times more concentrated than
the 30 ng/kg toxicity equivalent Preliminary Remediation Goal for sediment. A containment or
capping remedy must be able to reliably contain the wastes, but the factors listed above do not
support a conclusion that the dioxin waste could be consistently contained for hundreds of years.

2.3.29 Comment: EPA’s Preliminary Remediation Goal is not derived using Site-specific
information. EPA instead uses several factors, including a BSAF from EPA’s Risk Assessment
Guidance for Hazardous Waste Combustion Facilities. The BSAF values that EPA uses are from
a document that is not in the Administrative Record and does not use Site-specific data or data
for the San Jacinto estuary. The Combustion Guidance is not clear as to how and with what data
set the reported BSAFs were derived, and the BSAF used by EPA could not be replicated by
Respondents. As a result, this cornerstone of Region 6’s analysis is not transparent.

Response: EPA disagrees that the analysis lacks transparency. The Site specific BSAF
values were not adequate to derive a reliable sediment Preliminary Remediation Goal value as
the PRPs admitted in their own evaluation. Reference to the combustion guidance was provided
in the references section of EPA’s risk evaluation report. The methodology used to develop
dioxin BSAF values is presented in Appendix A of the combustion guidance.

2.3.30 Comment: To appropriately calculate a sediment PRG that accounts for fish ingestion,
EPA should have instead used Site-specific BSAFs provided in Appendix B of the Remedial
Investigation Report (which is in the Administrative Record). Those BSAFs were derived to
reflect local exposure conditions for fish, which is consistent with EPA’s BSAF Guidance and,
from a technical perspective is much more appropriate than relying on the BSAFs that EPA used.
During the Remedial Investigation for this Site, when Region 6 directed Respondents to develop
Site-specific BSAFs, that appears to have been Region 6’s perspective as well. Appendix B of
the Remedial Investigation Report includes tables with the Site-specific BSAF values, and all
relevant details on how they were derived.

Response: EPA did not use the Site specific BSAFs developed by the PRPs because they
varied over orders of magnitude, and were determined to be unreliable. Appendix B of the
Remedial Investigation, specifically states that the Site-specific BSAF would “generate
unreliable results due to the high variability of the Site specific BSAF data. Instead, EPA used a
BSAF value from the EPA Combustion guidance (US EPA, 2005) and was transparent in
justifying its reasons for doing so. As EPA explained, EPA determined that a Combustion
Guidance BSAF value of 0.09 pg/g tissue per pg/g sediment was reasonable in calculating the
sediment PRG.
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2.3.31 Comment: Using EPA’s analysis and rationale, but using Site-specific BSAF values
from Appendix B, the sediment concentration corresponding to a 10~ cancer risk would be 3,000
ng/kg. Putting aside other defects in Region 6’s analysis, if Region 6 had used this as its
Principal Threat Waste threshold, there would be no justification for removal of the Eastern Cell
of the Northern Impoundments, since most of that part of those Impoundments (all but two
surface samples) has toxicity equivalent concentrations below 3,000 ng/kg. Of the material that
would be required to be removed under Alternative 6N, approximately 44,000 cubic yards of it
(or about 29% of the total 162,000 cy to be removed) is located in the Eastern Cell.

Response: EPA did not use the cancer effects in its risk evaluation to determine the
Preliminary Remediation Goal for the Site sediment because EPA currently does not have a
cancer toxicity value published in IRIS. Instead EPA used the current non-cancer effects that
were published in IRIS in February 2012. The non-cancer effects are based on human health
epidemiological studies that show protecting human health from non-cancer effects is at levels
lower than levels protecting human health at the upper end of the EPA acceptable risk range of
104, In other words, using current tier 3 toxicity values for protecting human health at dioxin
levels associated with 10 excess cancer risk effects will not be protective for non-cancer
adverse health effects at a HI of 1. Further, Site specific BSAF values determined by the PRPs
exhibited a wide range of values spanning orders of magnitude, and the PRPs use of these Site
specific BSAF values was deemed to be unreliable.

2.3.32 Comment: Region 6 inappropriately derived a Principal Threat Waste threshold by
multiplying EPA’s Preliminary Remediation Goal by a factor of ten, thereby basing its Principal
Threat Waste threshold on an indirect exposure pathway in contravention of applicable guidance.
The EPA’s Principal Threat Waste Guidance addresses risk management associated with “source
material,” which is defined by EPA as “...material that includes or contains hazardous
substances, pollutants, or contaminants that act as a reservoir for migration of contamination to
groundwater, to surface water, to air, or acts as a source for direct exposure.” However, EPA
Region 6’s threshold concentration for Principal Threat Waste incorporates fish ingestion as an
exposure pathway. This is inappropriate because the fish themselves are not source material, and
the fish cannot be subjected to treatment or any other remedy. Although fish may be
contaminated by exposure to source material, fish tissue is not source material with which
humans may have direct contact and that could be addressed by treatment. Therefore, derivation
of a Principal Threat Waste threshold on the basis of indirect exposure through fish ingestion is
not consistent with EPA Principal Threat Waste Guidance.

Response: The comment inaccurately assumes that fish are being considered as a source
of dioxins. The waste and contaminated sediment are the sources of contamination. Fish are not
considered here as a chemical source, but as a pathway for direct exposure. Sediment acts as a
reservoir for dioxins that may migrate to fish tissue. Only sediment values were used in
calculating sediment Preliminary Remediation Goals. Although not mentioned specifically in the
guote above from the guidance, ““...material that includes or contains hazardous substances,
pollutants, or contaminants that act as a reservoir for migration of contamination to

175



groundwater, to surface water, to air, or acts as a source for direct exposure’; it is clear that the
guidance includes source materials migration to other media including biota.

2.3.33 Comment: EPA Region 6’s approach to deriving a Preliminary Remediation Goal
threshold is further contrary to the provision of EPA’s Principal Threat Waste Guidance that
“...this concept of principal and low level threat wastes should not necessarily be equated with
risks posed by Site contaminants via various exposure pathways.” EPA Region 6’s analysis to
derive a Principal Threat Waste threshold does exactly what the guidance instructs should not be
done - it incorporates risk via an indirect exposure route, ingestion of fish that have bio
accumulated dioxins and furans.

Response:
CERCLA Section 121(b)(1) states in part:

e Remedial actions in which treatment which permanently and significantly reduces
the volume, toxicity or mobility of the hazardous substances, pollutants, or
contaminants is a principal element, are to be preferred over remedial actions not
involving such treatment.

e The President shall conduct an assessment of permanent solutions and alternative
treatment technologies or resource recovery technologies, that in whole or in
part, will result in a permanent and significant decrease in the toxicity, mobility,
or volume of the hazardous substance, pollutant, or contaminant.

e The President shall select a remedial action that is protective of human health
and the environment, that is cost effective, and that utilizes permanent solutions
and alternative treatment technologies or resource recovery technologies to the
maximum extent practicable. If the President selects a remedial action not
appropriate for preference under this subsection, the President shall publish an
explanation as to why a remedial action involving such reductions was not
selected.

Reflecting these provision in CERCLA Section121(b), EPA established program management
principals and certain expectations in the NCP regarding types of remedies that EPA has found
to be most appropriate for different types of waste.®® Although remedy selection decisions are
ultimately site-specific determinations based on an analysis of the remedial alternatives using
the nine criteria, these expectations are intended to streamline and focus the RI/FS on
appropriate waste management options. They reflect EPA’s belief that certain source materials
are addressed best through treatment because of technical limitations to the long-term reliability

35 preamble to the Final NCP Rule, 55 Fed. Reg. 8666, 8702 (Mar. 8, 1990) and Preamble to the Proposed NCP
Rule, 53 Fed. Reg. 51394, 51422 (Dec. 21, 1988).
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of containment technologies, or the serious consequences of exposure should a release occur.3®
For example, EPA’s experience that highly mobile waste generally requires treatment may help
guide EPA to focus the detailed analysis in the FS on treatment alternatives, as compared to
containment alternatives.?’

Under the NCP at 40 CFR § 300.430(a)(iii)(A), EPA expects to use treatment to address the
principal threats posed by a site, wherever practicable. Principal threats for which treatment is
most likely to be appropriate include liquids, areas contaminated with high concentrations of
toxic compounds, and highly mobile materials.®® The EPA Guide to Principal Threat and Low-
level Threat Waste further explains that principal threat wastes are those source materials
considered highly toxic or highly mobile that generally cannot be reliably contained or would
present a significant risk to human health or the environment should exposure occur.3®

Principal Threat Waste (PTW) includes liquids and other highly mobile materials (e.g. solvents)
or materials having high concentrations of toxic compounds.*® No threshold of toxicity/risk has
been established to equate to “principal threat.”” However, where toxicity and mobility of source
material combine to pose a potential risk of 10-3 or greater, generally treatment alternatives
should be evaluated.*! Also, treatment that destroys or reduces hazardous properties of
contaminants (e.g., toxicity or mobility) frequently will be required to achieve solutions that
afford a high degree of permanence.*? EPA also recognizes that ““although no threshold level of
risk has been established to identify principal threat waste, a general rule of thumb is to consider
as a principal threat those source materials with toxicity and mobility characteristics that
combine to pose a potential risk several orders of magnitude greater than the risk level that is
acceptable for the current or reasonably anticipated future land use, given realistic exposure
scenarios.”*

Examples of PTW include but are not limited to:

e Liquids — wastes contained in drums, lagoons, or tanks, free product (NAPL or
DNAPL)

36 “A Guide to Principal Threat and Low Level Threat Wastes”, U.S. EPA, November 1991 (OSWER 9380.3-
06FS

[herei)nafter PTW Guidance] at p.1. “Source material” is defined as material that includes or contains hazardous
substances, pollutants, or contaminants that act as a reservoir for migration on contaminants to ground water, to
surface water, to air, or act as a source for direct exposure.

3755 Fed. Reg. at 8702.

3840 C.F.R. § 300.430(a)(iii)(A).

39 PTW Guidance at p.2, see also 55 Fed. Reg. at 8703 and 53 Fed. Reg. at 51422. Principal threats are
characterized as waste that cannot be reliably controlled in place such as liquids, highly mobile materials (e.g.,
solvents), and high concentrations of toxic compounds (e.g., several orders of magnitude above levels
that allow for unrestricted use and unlimited exposure).

0 14.

41d.

4253 Fed. Reg. at 51422.

4 “Rules of Thumb for Superfund Remedy Selection”, U.S. EPA, August 1997, (OSWER Pub. 9355.0-69) at p.11.
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e Mobile source materials — surface soil or subsurface soil containing high
concentrations of contaminants of concern that are (or potentially are) mobile due to
wind entrainment, volatilization (e.g., VOCs), surface runoff, or subsurface transport.

e Highly toxic source material — buried drummed non-liquid wastes, buried tanks
containing non-liquid wastes, or soils containing significant concentrations of highly
toxic materials. For PCB contamination or PCB waste at Superfund sites, principal
threats will generally include material contaminated at concentrations exceeding
100ppm for sites in residential areas and concentrations exceeding 500 ppm for sites
in industrial areas reflecting concentrations that are 1 to 2 orders of magnitude
higher than the preliminary remediation goals.**

Under the NCP at 40 C.F.R. § 300.430(e) Feasibility Study, the primary objective of the
feasibility study (FS) is to ensure that appropriate remedial alternatives are developed and
evaluated such that relevant information concerning the remedial action options can be
presented to the decision-maker and an appropriate remedy be selected. EPA’s RI/FS guidance
on developing and screening remedial alternatives further provides that alternatives should be
developed ranging from one that would eliminate or minimize the extent feasible the need for
long-term management (including monitoring) at a site to one that would use treatment as a
primary component of an alternative to address principal threats at the site.** EPA’s PCB
Guidance states that the Superfund program expectations should be considered in developing
appropriate response options for the identified area over which some action must take

place.® In particular, the expectation that principal threats at the site should be treated,
wherever practicable, and that consideration should be given to containment of low-threat
material, forms the basis for forming alternatives.*’

A detailed analysis in the FS at this Site has evaluated remedial alternatives using the nine
criteria specified in the NCP, including the criterion Reduction of toxicity, mobility, or volume
through treatment, which addresses how treatment is used to address principal threats at the
site.® This evaluation criterion addresses the statutory preference for selecting remedial actions
that employ treatment that permanently and significantly reduces the volume, toxicity or mobility
of the hazardous substances as their principal element. This preference is satisfied when
treatment is used to reduce the principal threats at a site through destruction of toxic
contaminants, reduction of total mass of toxic contaminants, irreversible reduction in

44 “Guidance on Remedial Actions for Superfund Sites with PCB Contamination”, U.S. EPA, August 1990,
(EPA/540/G-90/007) [hereinafter PCB Guidance] at p. iv. See also PCB Guidance p. 6, p. 39, and p. 40.

45“Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA - Interim Final”, U.S.
EPA October 1988 (OSWER Dir. 9355.3-01) [hereinafter RI/FS Guidance] at p. 4-7.

46 PCB Guidance at p. iv.

471d.

48 See 40 C.F.R. § 300.430(e)(9) Detailed Analysis of Alternatives.

178



contaminant mobility, or reduction in the total volume of contaminated media.*® In evaluating
this criterion an assessment should be made as to whether treatment is used to reduce principal
threats, including the extent to which toxicity, mobility, or volume are reduced either alone or in
combination.®® Additionally, alternatives were using the Long-term effectiveness and
permanence criterion which focuses on the degree to which an alternative reduces, toxicity,
mobility, or volume through treatment, minimizes residual risks and affords long-term
protection.>?

Pursuant to 40 C.F.R. § 300.430(e)(3), for source control actions, the lead agency shall develop,
as appropriate: (i) A range of alternatives in which treatment that reduces the toxicity, mobility,
or volume of the hazardous substances, pollutants, or contaminants is a principal element. As
appropriate, this range shall include an alternative that removes or destroys hazardous
substances, pollutants, or contaminants to the maximum extent feasible, eliminating or
minimizing, to the degree possible, the need for long-term management. The lead agency also
shall develop, as appropriate, other alternatives which, at a minimum, treat the principal threats
posed by the site but vary in the degree of treatment employed and the quantities and
characteristics of the treatment residuals and untreated waste that must be managed.”
(Emphasis added)

Consistent with CERCLA, the NCP, and EPA guidance, PTW was identified at this Site as
discussed below in this section.

Furthermore, consistent with the statutory mandate to utilize permanent solutions and
alternative treatment or resource recovery technologies to the maximum extent practicable and
the preference for remedies that to the maximum extent practicable employ treatment that
permanently and significantly reduces the toxicity, mobility, or volume of hazardous substances,
pollutants or contaminants, the Agency has evaluated potential treatment options for the dioxin
prior to disposal. These options are designed to address the toxicity and mobility of the PTW at
this site so that it will not be further released into the environment after disposal. Treatability
studies will be conducted during the Remedial Design to determine the appropriate type and
amount of stabilization amendments to treat the waste materials and meet the disposal standards
of the receiving facility. The agents for stabilization may include fly ash, cement, soil, or other
materials. The material removed during the remediation will be tested to comply with the
applicable requirements. Treatment of a portion of the paper mill waste by solidification with
cement was successfully performed during the Time Critical Removal Action (TCRA) on a
portion of the Western Cell materials. EPA will implement the best technology to meet the
statutory requirements discussed above after further evaluation in the remedial design.

The purpose of discussing PTW is not to set cleanup levels. The purpose is to reflect EPA's belief
that certain source materials are addressed best through treatment because of technical

# RI/FS Guidance at p. 6-8.
01d. at p. 6-8 and p. 6-9
3140 C.F.R. § 300.430(e)(7)(i) and § 300.430(e)(9)(iii).
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limitations to the long-term reliability of containment technologies, or the serious consequences
of exposure should a release occur.

Dioxin is highly toxic and persistent (will not break down for hundreds of years) in nature. With
the regular occurrence of severe storms and flooding in the area, there is uncertainty that the
waste material can be reliably contained over the long term and therefore should be considered
potentially highly mobile due to its location in a dynamic river environment. Because the dioxin
waste in the northern impoundments and southern impoundment at the Site is both highly toxic
and potentially highly mobile, it is considered a Principal Threat Waste.

2.3.34 Comment: The manner in which EPA derived certain values and the rationale for
deviating from applicable guidance cannot be determined. Given this lack of transparency, the
EPA Risk Evaluation and conclusions based on it should be disregarded, as any reliance on it
would be arbitrary and capricious. EPA’s approach to calculating a Site-specific PRG for
sediments is not transparent. The related calculations and conclusions cannot be replicated from
information in the Administrative Record and EPA has not explained its rationale for deviating
from applicable guidance. The lack of transparency is such that any reliance on the EPA Risk
Evaluation or the conclusions reached in reliance on it would be arbitrary and capricious.

Response: EPA disagrees that the risk evaluation is not transparent or that it is
arbitrary and capricious. EPA followed EPA’s risk assessment process by utilizing
methodologies and procedures recommended in EPA risk assessment guidance. Equations were
provided and each input parameter required for the equations. EPA used the same input
parameter values that were used in the Baseline Human Health Risk Assessment, and noted that
in footnotes to Tables 1 and 2 and throughout the report. With the exception of child body weight
and life time, which were consistent with EPA guidance (See response to Comment 2.3.22), PRP
exposure parameters were used.

2.3.35 Comment: The EPA Evaluation is not transparent in a number of other respects. It
appears to, in part, adopt the approach taken in the Baseline Human Health Risk Assessment for
the Site, but does not clearly explain important departures from the Baseline Human Health Risk
Assessment. For example, some of the exposure factors assumed by EPA and other
considerations in EPA’s exposure calculations are different from those adopted in the Baseline
Human Health Risk Assessment (e.g., child body weight, life time). Neither EPA nor Region 6
provide rationale for departing from exposure assumptions previously developed and
documented by Respondents in collaboration with and approved by EPA Region 6. This is an
additional reason why EPA Region 6’s choice to rely upon the Risk Evaluation as the basis for
its determination of a Principal Threat Waste threshold is arbitrary and capricious.

Response: EPA disagrees that the Principal Threat Waste threshold is arbitrary and
capricious. EPA used a child body weight and life time recommended by the EPA guidance
(EPA, 2011). This child body weight and lifetime are used consistently throughout the nation by
all EPA regions. If one uses a 6-year exposure duration for a young child, then an average body
weight of 15 Kg should also be used (please see response to Comment 2.3.22).
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2.3.36 Comment: The EPA Risk Evaluation does not explain or present the data used to
estimate exposure, and the exposure point concentrations the EPA calculates are not
reproducible. EPA does not present or describe the specific environmental samples used to
calculate exposure point concentrations used in his evaluation, how those data were treated (e.g.,
averaging of duplicates), or how toxicity equivalents were calculated (e.g., using a value of one-
half the detection limit, the full detection limit, or zero for non-detected congeners). EPA does
not describe the statistical methods used for estimating exposure point concentrations, and does
not present equations used for estimating Preliminary Remediation Goals for individual exposure
pathways or for all exposure pathways combined.

Response: EPA did not develop a new Baseline Human Health Risk Assessment but
relied heavily on the risk information provided in the Remedial Investigation and the Baseline
Human Health Risk Assessment. EPA used the same Exposure Point Concentrations that were
developed and used in the Baseline Human Health Risk Assessment (Integral, 2013). EPA
reviewed the Exposure Point Concentrations reported in the Baseline Human Health Risk
Assessment and found them to be adequate since calculations follow all appropriate guidance.
The Exposure Point Concentrations used were the same as Exposure Point Concentrations
reported in the Baseline Human Health Risk Assessment. The Exposure Point Concentrations for
Beach Areas A, B/C, D, and E reported in Table 1 and Table 2 in EPA’s report are the same as
Exposure Point Concentrations in Table 5-2 in the Baseline Human Health Risk Assessment
(Integral, 2013). The Exposure Point Concentrations for Fish Collection Areas reported in
EPA’s Tables 3 and 4 are the same Exposure Point Concentrations in Table 5-3 in the Baseline
Human Health Risk Assessment (Integral, 2013). In situations where the Baseline Human Health
Risk Assessment did not follow the guidance, they were modified: e.g., the guidance requires
that dioxin-like PCBs be added to the total dioxin Exposure Point Concentrations. Such
modifications were reported in EPA’s report in the footnotes to Tables 3 and 4.

2.3.37 Comment: In a significant departure from EPA’s risk assessment guidance, DEPA fails
to recognize and discuss the sources and impacts of uncertainties on the calculated risk estimates
and PRGs. EPA guidance on completing risk assessments, establishing PRGs, and selecting
remedies clearly states that uncertainties must be evaluated, and their impacts considered in the
context of decision making. EPA’s 1991 Guidance for Establishing PRGs states “[r]isk based
PRGs are associated with varied levels of uncertainty depending on many factors ... To place
risk based PRGs that have been developed for a site into perspective, an assessment of the
uncertainties associated with the concentrations should be conducted.” EPA’s Rules of Thumb
states that evaluating