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Use this worksheet to summarize the report. Be sure to complete and submit the Checklist for Report
Completeness. Attach a chronology of activities associated with the affected property.

Briefly describe the affected property and PCLE zones, the conclusions from the assessment activities,
identify any affected or threatened receptors, and describe any other major considerations taken into
account when developing this response action plan. If any portion of the response action is necessitated
due to an aesthetic or nuisance condition, identify the nature of that condition and identify that portion of
the response action proposed to address it. If any media that contains a PCLE zone is not addressed in
this RAP, provide justification.

Property Location, Land Use, and Operations

The Union Pacific Railroad (UPRR) Houston Wood Preserving Works (HWPW) Facility at 4910 Liberty
Road, Houston, Harris County, Texas (the Site) is located within industrial land and includes the former
HWPW facility and Englewood Intermodal Yard, which is to the south of the former HWPW facilities.
The Englewood Intermodal Yard is used for the transfer of box containers from rail cars to truck trailers
and vice-versa. UPRR mainline rail and siding rails separate the former HWPW and the Englewood
Intermodal Yard areas. The Site will remain commercial/industrial for the foreseeable future. The Site
was first developed for creosoting operations in 1899 and operated until 1984 when operations ceased.
The facility was dismantled in the early 1990s. The history and previous operations at the Site have
been discussed in detail in the previously submitted Affected Property Assessment Report (APAR)
(ERM, 2000) and Revised APAR (ERM, 2004), as well as the RCRA Facility Assessment (RFA) Report
(PRC, 1993).

The surrounding properties within a 500-foot radius of the Site, including the Englewood Intermodal
Yard, consist of residential areas to the northwest, north, southeast, and south. The UPRR Englewood
Yard, a railroad switching yard (commercial/industrial property) is located to the east of the Site. An
area of undeveloped land and a few residential properties are located west of the Site. The 500-foot
radius field survey did not identify any current potential groundwater receptors within the residential
neighborhood. No water wells, water tanks, cisterns, or windmills, or surface water bodies were
observed during the field survey. The nearest surface water body is Buffalo Bayou, located
approximately 1.6 miles southwest of the Site. The potential for lateral migration of groundwater from
the Site to the southwest approximately 1.6 miles to Buffalo Bayou is not likely.

Assessment Results

The initial APAR prepared for the Site was submitted to the Texas Commission on Environmental
Quality (TCEQ) dated June 10, 2000 (ERM, 2000). A revised APAR was submitted to the TCEQ dated
June 10, 2004. Pastor, Behling & Wheeler, LLC (PBW) prepared an APAR Addendum dated July 2009
(PBW, 2009). Following comments from the TCEQ, PBW submitted an Updated APAR Addendum
dated October 15, 2010, with response to TCEQ comments dated March 29, 2011. The TCEQ
approved the APAR in a letter dated April 13, 2011.

As detailed in the APARs and subsequent submittals, the Affected Property consists of surface soils,
subsurface soils, and groundwater affected by chemicals of concern (COC) at the Site. The soil and
groundwater exposure pathways were evaluated as part of the Site assessments.

The generalized interpreted site stratigraphy from the ground surface to a depth of approximately 135
feet is as follows: Fill Material (O to 5 feet thick), A-Cohesive Zone (A-CZ) (8 to 15 feet thick); A-
Transmissive Zone (A-TZ) (4 to 21 feet thick); B-Cohesive Zone (B-CZ) (6 to 19 feet thick); B-
Transmissive Zone (B-TZ) (discontinuous, where present, 3 to 10 feet thick); C-Cohesive Zone (C-C2)
(8 to 20 feet thick); C-Transmissive Zone (C-TZ) (10 to 13 feet thick); D-Cohesive Zone (D-CZ) (17 to
36 feet thick); and D-Transmissive Zone (D-TZ). It should be noted that these units and depths should
be considered as only a general summary for the purposes of describing the overarching conceptual
site model (CSM) and that much more complete and comprehensive lithologic characterizations,
including specific hydrogeologic cross-sections and detailed discussions relative to individual
investigative locations, are provided in the APARs and are supplemented in Attachment 1A of this
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RAP.

As detailed in the Updated APAR Addendum (PBW, 2010) and subsequent submittals, target COCs in
soil and groundwater media were evaluated using TCEQ TRRP Residential Protective Concentration
Levels (PCLs), or Residential Assessment Levels (RALSs) to establish the extent of the Affected
Property. Surface and subsurface soil data collected from 1997 through June 2010, with subsequent
sampling in 2013, 2014 and 2020, were evaluated to assess the Affected Property and PCL
Exceedance (PCLE) Zone in surface and subsurface soils. Groundwater data from the most recent
comprehensive sampling event (January 2020) were evaluated to assess COC exceedances in
groundwater.

In response to the TCEQ Technical Notice of Deficiency (TNOD) dated April 11, 2019 on the RCRA
Permit Renewal with Major Amendments (including the Response Action Plan (RAP)), UPRR
conducted pre-design investigations in 2019 and 2020 to supplement the CSM for development of
response actions at the Site that were detailed in Worksheet 2.0 of the Conceptual Response Action
Plan — Revision No. 4 dated July 9, 2019. Results from additional pre-design assessments were
submitted to the TCEQ in multiple reports including the following:

e Pentachlorophenol Soil Assessment Interim Report dated March 30, 2020
Updated Pentachlorophenol Soil Assessment Interim Report dated July 14, 2020
Soil Vapor Intrusion Assessment Interim Report dated March 31, 2020
Updated Soil Vapor Intrusion Assessment Interim Report dated August 4, 2020
Interim Groundwater Monitoring Report (2019-2020) dated April 30, 2020
Interim Non-Aqueous Phase Liquid (NAPL) and Total Petroleum Hydrocarbon (TPH)-NAPL
Assessment Report dated May 29, 2020

The above interim reports are included in Appendix 3 of the RAP.

PCLE Zones

Soils

The soil critical PCLs (cPCLs) were established for the Site by using the lower of the
commercial/industrial PCLs for on-site soils and residential PCLs for off-site soils for the following
pathways:

o TSoilcomn (Tier 1);
e ArSoilinh.v (Tier 1); and
o  SWSoiling (Tier 1 or 2, based on COC).

Although the former wood preserving works portion of the Site is partially covered with crushed gravel
and soil, the ™'Soilcombs pathway was evaluated as complete since potential future construction activities
could occur at the Site. Most of the Englewood Intermodal Yard has a concrete pavement cover, and
the rail area between the HWPW and the Englewood Intermodal Yard is covered with railroad ballast,
which prevents direct exposure to surface and subsurface soils in the area.

As detailed in the APARSs, comparing the surface and subsurface soil analytical data to the appropriate
critical PCLs, concentrations of 16 COCs exceeded their respective critical PCLs:

Surface Soils Subsurface Soils
e 1,2-Diphenylhydrazine e 2-Methylnaphthalene
e 2 4-Dinitrotoluene e Benzene
e 2-Methylnaphthalene o Naphthalene
e Benzene e Pentachlorophenol
e Benzo(a)anthracene
e Benzo(a)pyrene
e Dibenzofuran
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Naphthalene
Pentachlorophenol
Arsenic

Lead

TPH

The surface soil PCLE zone extends from the northeast portion of the Site including the Original
Process Area (SWMU 5) and Recent Process Area (SWMU 4), to the southwest along the South
Drainage Ditch (SDD) (SWMU 2), and across the Former Inactive Wastewater Lagoon (AOC 6) (prior
to conducting the soil consolidation as part of the soil response action). The PCLE zone was primarily
defined by the concentrations of benzo(a)anthracene, benzo(a)pyrene, naphthalene, and
pentachlorophenol in surface soils. Additional soil sampling conducted in 2013 indicates that the
surface soil PCLE Zone extends south into the Englewood Intermodal Yard where a former lagoon and
large above-ground storage tanks were located (added as a new AOC). Additional soil sampling in
2014 indicated that the surface soil PCLE Zone (benzo(a)pyrene and pentachlorophenol) extended
north beyond the northern Site fence to the edge of Liberty Road but was delineated along the
northeast side of the Site. Arsenic and lead were detected at concentrations greater than cPCLs in
surface soil in the Englewood Intermodal Yard. For subsurface soils, the PCLE zones for 2-
methylnaphthalene, naphthalene, and pentachlorophenol were extrapolated using available subsurface
soil data and conservatively projecting the surface PCLE zone for 2-methylnaphthalene and
naphthalene to the subsurface. By using the surface PCLE zone, this projection assumes the PCLE
zone extends from the ground surface to the top of the uppermost GWBU (i.e. A-TZ). The subsurface
PCLE zone is limited to the area around the Original and Recent Process Areas (SWMUs 4 and 5),
with a small naphthalene subsoil PCLE Zone in the Englewood Intermodal Yard area. The surface and
subsurface soil PCLE Zones were addressed through soil consolidation and capping, as detailed in the
Response Action Completion Report (RACR) dated July 18, 2016 (PBW, 2016). No soil PCLE Zones
were identified off-site on the residential properties.

As part of the overall discussions related to the TCEQ TNOD dated April 11, 2019, additional soil
sampling was requested by the TCEQ during a meeting on June 12, 2019, with additional samples
requested in a September 6, 2019 TCEQ letter to UPRR. The purpose for these additional samples
was to evaluate PCP concentrations in surface soils along the western and northern boundary of the
former Tie Storage Area (Solid Waste Management Unit (SWMU) No 12) near soil samples previously
collected (Appendix 3, Figure 1 in the Pentachlorophenol Soil Assessment Interim Report dated March
30, 2020). A PCP soil assessment interim report dated March 30, 2020 and updated report dated July
14, 2020 were submitted to the TCEQ and are provided in Appendix 3. PCP concentrations in soil
samples collected off-site and on-site were below applicable T™!'Soilcoms and Tier 3 ¢VSoiling PCLs, and
delineation of PCP in soils in the area was achieved and approved by the TCEQ in a letter dated
August 5, 2020.

The TCEQ also requested an evaluation of total petroleum hydrocarbons (TPH) and non-aqueous
phase liquid (NAPL) in the Englewood Intermodal Yard area as part of the April 2019 TNOD. The
surface soil and subsurface soil PCLE Zones for TPH were evaluated following additional sampling
conducted as part of the TPH-NAPL assessment. Details of the assessment were submitted to the
TCEQ in the Interim NAPL and TPH-NAPL Assessment Report dated May 29, 2020, which is included
in Appendix 3. The soil TPH TX1005 results were delineated to concentrations less than the Tier 1
Soilres PCL to the north, south, east, and west. Calculated Tier 1 TPH Mixture PCLs were used as
critical PCLs to evaluate the total TPH by TX1005 Method soil sample concentration data. None of the
soil samples had total TPH concentrations greater than the calculated commercial/industrial Tier 1 TPH
Mixture critical PCLs, and therefore a Total TPH PCLE Zone was not indicated for soils at the Site.
However, one on-site soil sample near the northern perimeter of the Site had total TPH concentrations
that exceeded the calculated residential assessment level (RAL). Additional sampling closer to the
property boundary north of the sampling location is proposed to evaluate the lateral extent of the total
TPH concentrations exceeding the RAL Tier 1 TPH Mixture critical PCL in the soils on-Site.
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Groundwater

As of August 2020, a total of 129 groundwater monitoring wells are located on-site and off-site in the
GWBUs A-TZ, B-CZ/B-TZ, C-TZ, and D-TZ. Groundwater in A-TZ generally flows to the northeast;
groundwater in B-CZ/B-TZ generally flows across the Site to the east-northeast; groundwater in the C-
TZ flows to southwest, and groundwater in the D-TZ appears to flow to the northwest.

Site-wide groundwater monitoring data from July 2019 through March 2020 were submitted to the
TCEQ in an Interim Groundwater Monitoring (2019-2020) Report dated April 30, 2020 (Golder, 2020c),
which is included in Appendix 3. Based on the groundwater analytical data from the January-March
2020 groundwater sampling events, concentrations of 18 target COCs (plus arsenic) exceeded their
respective RALs.

The location and extent of the groundwater PCLE zones were identified as areas where COCs are
present in groundwater at concentrations that exceed the critical PCL (*WGWing) using the most recent
groundwater data (January-March 2020). Groundwater PCLE Zones were mapped for the three upper
GWBUs: A-TZ, B-CZ/B-TZ, and C-TZ. Trend analysis results for the most common COCs (2-
methylnaphthalene, 2,4-dimethylphenol, benzene, dibenzofuran, and naphthalene) in groundwater are
included in Appendix 7.

Based on groundwater data collected in 2018 through 2020, arsenic concentrations have been
detected above the residential PCL in some of the monitoring wells at the Site but have varied between
sampling events. As stated in the IGMR, arsenic concentrations in the A-TZ wells do not appear to
correlate with the elevated concentrations of the primary COCs. Many wells with arsenic
concentrations exceeding the applicable TRRP PCL do not have concentrations of creosote-related
COCs exceeding method detection limits (MDL) and/or RALs, especially on the northwest area on-site
and north off-site in the A-Transmissive Zone (A-TZ). As detailed in a response letter to the TCEQ
dated August 5, 2020, the presence of arsenic in groundwater is believed to be associated with
naturally-occurring arsenate species within the groundwater matrix that are converted to the more
soluble arsenite species due to reducing conditions resulting from the degradation of petroleum
hydrocarbons (i.e. creosote-related COCs) from the Site. To obtain a better understanding of the redox
conditions and potential arsenic dissolution/attenuation processes in the A-TZ and B-CZ/B-TZ,
geochemical parameters will be added to the sampling plan during the next two semi-annual sampling
events. The evaluation of the geochemical parameters will be provided in the annual groundwater
monitoring report summarizing the sampling activities to be conducted in 2021.

Regarding human exposure to COC concentrations in the off-site groundwater PCLE Zones, there is
no potential for exposures to the off-site groundwater PCLE Zones. Drinking water in the area is
provided by a municipal water supply (City of Houston) and groundwater supply wells are not located in
the affected area. In addition, the shallow GWBUs (A-TZ, B-CZ/B-TZ, C-TZ and D-TZ) do not have a
reasonably anticipated future beneficial use in the area (as defined in TRRP (30 TAC
§350.37(1)(3)(C))).

Dense Non-Aqueous Phase Liquids (DNAPL)

Creosote DNAPL has been detected in the GWBUs A-TZ, B-CZ, B-TZ, and C-TZ as noted in soil
borings and monitoring wells. The sources of DNAPL are likely from former wood treating operations.
The wood treating facility was shut down and dismantled in the early 1990s; thus, the DNAPL sources
were removed over 20 years ago. Over the past 25 years, UPRR has conducted numerous DNAPL
investigations at the Site, including cone-penetrometer testing (CPT) with rapid optical screening tool
(ROST) borings and DNAPL recoverability testing. In response to the TCEQ April 2019 TNOD, UPRR
conducted an additional NAPL assessment using the Tar-specific Green Optical Screening Tool
(TarGOST®), which was developed to target heavier end petroleum hydrocarbons including creosote
and coal tar. For the off-site assessment, there was no evidence of off-site NAPL present within the
vadose zone or the A-TZ. For the B-CZ/B-TZ, elevated TarGOST® signals off-site generally
corresponded with observations of NAPL in existing wells, boring logs, and previously collected data.
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Based on the additional NAPL assessment activities, the extent of NAPL in the B-CZ/B-TZ off-site is
within generally discontinuous, isolated zones of thin carbonate seams and sand-lined fractures in the
B-CZ occurring at depths of 24 feet or more below the ground surface. These zones have been
delineated laterally to occur within approximately 500 feet north of the Site. Elevated TarGOST®
signals were observed on-site along the northern perimeter of the Site, and within the Englewood
Intermodal Yard, indicating NAPL within the A-CZ, A-TZ, and B-CZ/B-TZ on-site. The NAPL impacts
were delineated to the west, south, and east within the Site (delineated to the north off-site). A
description of the additional assessment activities and an evaluation of the data collected were
submitted to the TCEQ in the Interim NAPL and TPH-NAPL Assessment Report dated May 29, 2020
(Golder, 2020d), which is included in Appendix 3.

Response Action Plan

The objective of this RAP is to develop response objectives and actions in accordance with TRRP to
address the PCLE Zones at the Site. The primary response objective is to address potential exposure
pathways to the PCLE Zones in surface soil, subsurface soil, and groundwater. Complete exposure
pathways of onsite soil have been addressed through previous remedial actions. No complete
exposure pathways for the off-site receptors exist (off-site residents) for groundwater and soil (except
for the City of Houston ROW that was addressed with the concrete cap discussed below), and
therefore there are no unacceptable risks to the off-site properties.

Below are the following response actions that are either proposed or have been completed at the Site
to achieve the response objective:
o Surface/subsurface soil — The surface/subsurface soil PCLE Zones at the Site have been
addressed as follows:

1) Former HWPW Area: Remedy Standard B closure through consolidating impacted
soils within the Area of Contamination (AOC) and implementing Physical Control
through an engineered soil cap and asphalt roadway. This response was completed
in 2016 as detailed in the Response Action Completion Report (RACR) dated July
2016 (PBW, 2016) and Revised RACR dated June 2017 (PBW, 2017). Pursuant to
the post-closure care detailed in the RAP, quarterly inspections and maintenance of
the cap and roadway have been implemented;

2) Englewood Intermodal Yard: Remedy Standard B closure by implementing Physical
Control using the existing concrete pavement as a cap as detailed in the RACR dated
July 2016 (PBW, 2016) and Revised RACR dated June 2017 (PBW, 2017). In 2019,
a NAPL Collection System was constructed as part of an interim response action
consisting of two shallow collection trenches to address tar-like NAPL seeps identified
in the Englewood Intermodal Yard. Details of the construction activities were provided
in the Interim RACR dated March 29, 2019 (Golder, 2019b). The NAPL Collection
System is being evaluated and additional response action activities will be proposed
following additional assessment activities (i.e., test pits conducted in July 2020,
potentially impacted underground utilities). As summarized in the Interim NAPL and
TPH-NAPL Assessment Report (Appendix 3; Golder, 2020d), there is no Total TPH
PCLE zone for soils at the Site, but the NAPL response action objectives are
applicable for the NAPL found in the vadose zone at the Englewood Intermodal Yard.
Pursuant to the post-closure care detailed in the RAP, quarterly inspections and
maintenance of the cap have been implemented;

3) Railroad mainlines and siding tracks: The response action for the operational area
between the Former HWPW area and the Englewood Intermodal Yard has followed a
Remedy Standard B closure using the existing railroad ballast as a protective barrier
as detailed in the RACR dated July 2016 (PBW, 2016) and Revised RACR dated
June 2017 (PBW, 2017). Quarterly inspections and maintenance of the ballast area
have been implemented;

4) City of Houston ROW along Liberty Road: Remedy Standard B closure through limited
excavation of surface soils, consolidating impacted soils within the AOC, and
implementing Physical Control through an engineered concrete sidewalk as detailed
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in the RACR dated July 2016 (PBW, 2016) and Revised RACR dated June 2017
(PBW, 2017). Quarterly inspections and maintenance of the cap and roadway have
been implemented.

As detailed in the RACRs (PBW, 2016; PBW, 2017; Golder, 2019b), the surface and
subsurface PCLE Zones have been addressed through the various caps constructed or
implemented at the Site and are inspected as part of the post-response action completion
requirements.

Groundwater — The response objectives for the on-site groundwater PCLE Zone and portion of
the off-site groundwater PCLE Zone within the City of Houston right-of-way (COH ROW) will be
addressed under Remedy Standard B (physical control) and modified Remedy Standard B
PMZ through control measures and institutional controls.

To address the PCLE Zone in groundwater on-site and within a portion of the COH ROW will
be through Remedy Standard B control using the following response actions:
0 A modified groundwater response objective through a plume management zone
(PMZ);
o Installation of a physical control through a slurry wall.

The proposed cumulative PMZ (for all three GWBUS) consists of the following:

1) On-Site PMZ — The On-Site PMZ will include the cumulative groundwater PCLE
Zone within the UPRR-owned property consisting of the center to the east portion
of the Site and western portion of the Site (includes the On-Site PMZ (West) area
for the B-CZ/B-TZ GWBU). The proposed PMZ includes the groundwater PCLE
Zones for the creosote-related COCs and arsenic.

2) Off-Site PMZ (COH ROW) - The off-site PMZ includes the cumulative groundwater
PCLE Zone that extends off-site to the north, east, and west of the Site within the
City of Houston ROW.

A physical control consisting of a slurry wall barrier is proposed to be installed at the Site. The
slurry wall will be constructed to impede groundwater flow from portions of the Site and
establish a subsurface barrier separating the on-site contamination from the off-site areas to
the north and east. This will reduce the risk of potential future migration of groundwater COC
concentrations above the critical PCLs from the Site, and similarly reduce the potential for
migration of mobile NAPL at the Site. However, creosote NAPL is present off-site beyond
where the proposed slurry wall is to be constructed and this NAPL represents potential source
mass for the off-site groundwater PCLE Zones.

For the off-site groundwater PCLE Zones that extend off-site outside of the proposed PMZs,
the response action objective is groundwater decontamination as defined in TRRP to the
applicable critical PCLs under Remedy Standard B (Remedy Standard A equivalent).
Pursuant to TRRP-32 guidance for NAPL Management, the off-site groundwater PCLE Zone
where NAPL is in contact with B-CZ/B-TZ groundwater the NAPL response endpoint is to
recover soluble NAPL fraction sufficient to eliminate source contributions to the groundwater
PCLE zone. Two major aspects, which are functions of the generally low mobility physical
properties of creosote and its components, and the significant and unfavorable hydrogeologic
complexity of the Site, greatly hinder recoverability of the soluble DNAPL fraction from the
subsurface. Therefore, the response actions related to this objective will be conducted in a
phased approach as described below.

First, the construction of the slurry wall on-site will impede groundwater flow from areas where
NAPL has been observed in monitoring wells on Site, thereby separating the on-site
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contamination from the off-site areas. Next, the mobile NAPL within the saturated soil matrix in
certain areas of off-site hydrostratigraphic units will be addressed. The proposed remedial
action objectives (functional objectives) for this NAPL as part of the effort to meet the absolute
objective of decontamination for the off-site groundwater PCLE Zone will be to:

0 Reduce the apparent thickness of in-well DNAPL in existing and proposed recovery
wells over a reasonable time frame; and

0 Reduce the occurrence of DNAPL (i.e. the number of wells exhibiting measurable
DNAPL) in those wells over a reasonable time frame.

UPRR proposes to implement multi-phase extraction (MPE) events to recover DNAPL from
existing and proposed wells as the response action to address the functional objectives listed
above. Additional Corrective Action System Wells in the A-TZ, B-CZ/B-TZ, and C-TZ will be
installed off-site to increase the potential for DNAPL recovery with the absolute objective of
recovering the soluble NAPL fraction sufficient to eliminate source contributions to groundwater
PCLE zone.

Given the inherent complex and unfavorable site geologic conditions and generally limited
mobility characteristics of creosote DNAPL, it is anticipated that achieving the response
objective of reducing COCs in groundwater to the applicable critical PCLs off-site within a
reasonable timeframe will be challenging based on the physical characteristics and complex
geology at the Site. In fact, it has been shown at numerous creosote DNAPL sites that
complete removal of creosote DNAPL is not technically practicable. However, regular physical
NAPL removal through MPE events will aid in advancing toward the response objective. Once
the MPE achieves the functional objectives, passive remedial options such as monitored
natural attenuation (MNA) will be evaluated for addressing the residual off-site groundwater
PCLE Zones.

In terms of unprotective conditions for receptors during the remedial period, there are no
potential or unprotected exposures to impacted groundwater for the off-site residents since
none of the properties in the area use groundwater for drinking or any other purposes; and the
properties are provided drinking water by the City of Houston. No groundwater drinking wells
have been identified in the area and anticipated future use of the shallow groundwater as a
resource is unlikely. In addition, soil gas assessments in conjunction with groundwater
monitoring have indicated through multiple lines of evidence that the vapor intrusion pathway is
not complete for the off-site properties.

What is the selected remedy standard for this affected property? A X B

List all media that contains a PCLE zone and specify the proposed response action for each media.
Indicate the type of removal, decontamination, physical control and/or institutional control action that is

proposed.
Media COCs! Removal | Decontamination Control
Physical | Modified Groundwater Response
Control Objective?
PMZ WwCu TI
Surface Soil Benzene, X
SVOCs, metals

' Specify either a specific COC or, if the response action is the same for all COCs in one type, specify the type of
COC (for example, VOCs, SVOCs, metals).
2 If a modified groundwater response objective is proposed, check the type(s) of proposed modifications.
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Subsurface Soil SVOCs X
Groundwater |Benzene, SVOCs X
(within PMZ)

Groundwater Arsenic X
(within PMZ)

Groundwater |Benzene, SVOCs X

(outside PM2Z)

Groundwater Arsenic X

(outside PMZ)

Is there a media that contains a PCLE zone that is not addressed in this RAP? yes X no
If yes, provide justification for not addressing the PCLE zone in this RAP.

On-site land use: Residential |X | Commercial/Industrial
Off-site land use:  |[X [ Residential [X [ Commercial/Industrial (check all that apply)

Is this a re-submittal or revision of a previous RAP? X Yes  No

If yes, explain why the RAP is being revised or resubmitted.

This revised RAP is being submitted with revisions based on the TCEQ 4th TNOD dated April 11, 2019
on the UPRR Houston Wood Preserving Works Permit Renewal/Compliance Plan with Major
Amendment, Permit/Compliance Number 50343, ISWR 31547 and Additional Comments to UPRR’s
July 10, 2019 Response to 4th Technical Notice of Deficiency Letter dated April 11, 2019 Permit
Renewal Application. Additional assessments were conducted at the Site as described in the
Conceptual RAP dated July 10, 2019 and are incorporated into the response action design.

Were all the appropriate notifications made in accordance with §350.55? X Yes  No
If no, explain why notifications were not made:




Union Pacific Railroad

SWR ID No. 31547

Former Houston Wood Preserving Works Revision 5 — August 31, 2020

CHRONOLOGY

Below is a summary of the site investigation and regulatory chronology at the UPRR Former Houston
Wood Preserving Works facility (listed in reverse order).

Date

Description

July 2020

June 2020

May 2020

April 2020

March 2020

February 2020

Union Pacific Railroad (UPRR) submits Updated Pentachlorophenol Soil
Assessment Interim Report dated July 14, 2020 and Updated Soil Vapor
Intrusion Assessment Interim Report dated August 4, 2020 to the Texas
Commission on Environmental Quality (TCEQ); Golder Associates Inc (Golder),
on behalf of UPRR, conducts 2020 second semi-annual groundwater monitoring
event for the SWMU No. 1 and site-wide groundwater sampling event.

UPRR installs additional soil gas probes and collects additional soil samples for
PCP assessment; UPRR submits the Post-Response Action Completion Report
(PRACR) Monthly Update to the TCEQ (June 2, 2020); UPRR submits the 15t
Quarter 2020 Dense Non-Aqueous Phase Liquid (DNAPL) Recovery Activities
Quarterly Report to the TCEQ;

UPRR submits the non-aqueous phase liquid (NAPL) and total petroleum
hydrocarbon (TPH)-NAPL interim report dated May 29, 2020 to TCEQ; UPRR
submits Bimonthly Status Update of Sampling Activities to TCEQ (May 15, 2020)
and the Post-Response Action Completion Report (PRACR) Monthly Update to
the TCEQ (May 8, 2020); UPRR submits Response to TCEQ Approval with
Comments Letter Dated April 23, 2020 on Soil Vapor Intrusion Assessment
Report (May 1, 2020) and Response to TCEQ Approval with Comments Letter
Dated April 23, 2020 on Pentachlorophenol (PCP) Soil Assessment Report (May
8, 2020); Golder, on behalf of UPRR, conducts second sampling event of
monitoring wells installed in 2020.

UPRR submits Interim Groundwater Monitoring Report (2019-2020) to TCEQ
(April 30, 2020); UPRR submits the Post-Response Action Completion Report
(PRACR) Monthly Update to the TCEQ (April 3, 2020); TCEQ issues Approval
with Comments Letters dated April 23, 2020 on Soil Vapor Intrusion Assessment
Interim Report dated March 31, 2020 and Pentachlorophenol Soil Assessment
Interim Report dated March 30, 2020.

UPRR completes monitoring well installation activities and sampling of newly
installed wells after development; UPRR submits Soil Vapor Intrusion
Assessment Interim Report dated March 31, 2020 to TCEQ; UPRR submits
Pentachlorophenol Soil Assessment Interim Report dated March 30, 2020 to
TCEQ; UPRR submits the 4" Quarter 2019 DNAPL Recovery Activities Quarterly
Report to the TCEQ; UPRR submits the Post-Response Action Completion
Report (PRACR) Monthly Update to the TCEQ (March 5, 2020).

UPRR continues TPH/NAPL assessment activities and vapor intrusion
assessment activities; UPRR begins monitoring well installation activities; UPRR
conducts soil sampling for pentachlorophenol analysis; UPRR submits extension
request letter dated February 7, 2020 to TCEQ; TCEQ grants extension request
in letter dated February 21, 2020; UPRR submits Bi-monthly status update of
sampling activities to the TCEQ (February 28, 2020); UPRR submits the Post-
Response Action Completion Report (PRACR) Monthly Update to the TCEQ
(February 5, 2020).
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Date Description
January 2020 UPRR continues TPH/NAPL assessment activities and begins vapor intrusion

December 2019

November 2019

October 2019

September 2019

August 2019

July 2019

June 2019

May 2019

assessment activities; UPRR submits revised vapor intrusion work plan dated
January 2, 2020 to the TCEQ which is approved by the TCEQ in a letter dated
January 3, 2020; UPRR submits additional revisions to the vapor intrusion work
plan on January 31, 2020; UPRR submits the Post-Response Action Completion
Report (PRACR) Monthly Update to the TCEQ (January 12, 2020). UPRR
submits to the TCEQ the Corrective Action Monitoring Report: 2019 Second
Semi-Annual Event dated January 17, 2020; Golder, on behalf of UPRR,
conducts 2020 first semi-annual groundwater monitoring event for the SWMU
No. 1 and site-wide groundwater sampling event.

UPRR begins pre-design NAPL and TPH assessment activities; TCEQ issues
letter dated December 13, 2019 requesting a meeting to discuss assessment
activities; Meeting with UPRR, Golder, and TCEQ to discuss vapor intrusion work
plan on December 19, 2019; UPRR submits the Post-Response Action
Completion Report (PRACR) Monthly Update to the TCEQ (December 5, 2019).

UPRR submits the 3" Quarter 2019 DNAPL Recovery Activities Quarterly Report
to the TCEQ; UPRR submits the Post-Response Action Completion Report
(PRACR) Monthly Update to the TCEQ (November 4, 2019).

UPRR submits Response to Additional Comments Letter dated October 23, 2019
to the TCEQ; UPRR submits the Post-Response Action Completion Report
(PRACR) Monthly Update to the TCEQ (October 1, 2019).

TCEQ issues letter dated September 6, 2019 with additional comments to
UPRR’s July 10, 2019 Response to 4" Technical NOD; Meeting with UPRR,
Golder, and TCEQ to discuss additional comments on September 23, 2019;
UPRR submits the Post-Response Action Completion Report (PRACR) Monthly
Update to the TCEQ (September 3, 2019).

UPRR submits the 2"* Quarter 2019 DNAPL Recovery Activities Quarterly Report
to the TCEQ

UPRR submits response to 4™ Technical Notice of Deficiency (NOD) Letter dated
April 11, 2019 to TCEQ; UPRR submits the PRACR Monthly Update to the
TCEQ (July 31, 2019). UPRR submits to the TCEQ the Corrective Action
Monitoring Report: 2019 First Semi-Annual Event dated July 1, 2019; Golder, on
behalf of UPRR, conducts 2019 second semi-annual groundwater monitoring
event for the SWMU No. 1 and site-wide groundwater sampling event.

UPRR receives letter granting extension to July 10, 2019 for submittal of
response to 4™ Technical Notice of Deficiency (NOD) Letter dated April 11, 2019
from the Texas Commission on Environmental Quality (TCEQ); Meeting with
UPRR, Golder, and TCEQ to discuss 4" Technical NOD on June 12, 2019;
UPRR submits the 1%t Quarter 2019 DNAPL Recovery Activities Quarterly Report
to the TCEQ; and UPRR submits the PRACR Monthly Update to the TCEQ (June
28, 2019).

UPRR submits an Extension Request for response to 4" Technical NOD Letter
dated April 11, 2019 to TCEQ; UPRR installs additional well as requested in 4t
Technical NOD letter and submits the PRACR Monthly Update to the TCEQ
(May 31, 2019).
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Date Description
April 2019 UPRR receives 4" Technical NOD; Meeting with UPRR, Golder (formerly Pastor,

March 2019

February 2019

January 2019

December 2018

November 2018

October 2018

September 2018

August 2018

Behling & Wheeler, LLC (PBW)), and TCEQ to discuss 4" Technical NOD on
April 24, 2019; and UPRR submits the PRACR Monthly Update to the TCEQ
(April 30, 2019).

UPRR submits Response Action Completion Report (RACR) summarizing the
NAPL Collection System installation in the Englewood Intermodal Yard with the
HWPW Site; and Golder submits the PRACR Monthly Update to the TCEQ
(March 29, 2019).

TCEQ issues a comment letter dated February 6, 2019 on the Response to
Comments dated January 9, 2019; Golder, on behalf of UPRR, completes the
interim remedial activities by installing the non-aqueous phase liquid (NAPL)
collection system; and Golder submits the PRACR Monthly Update to the TCEQ
(February 28, 2019) that includes a response to TCEQ comment letter dated
February 6, 2019. The response includes details on the proposed additional total
petroleum hydrocarbon (TPH) assessment in soils at the Englewood Intermodal
Yard.

Golder, on behalf of UPRR, begins the interim remedial excavation activities for
the installation of the NAPL collection system at the Englewood Intermodal Yard;
UPRR submits to the TCEQ the response to comments dated January 9, 2019
responding to TCEQ comment letter dated December 6, 2018 on the October
2018 PRACR Monthly Update; and UPRR submits the PRACR Monthly Update to
the TCEQ (February 4, 2019). UPRR submits to the TCEQ the Corrective Action
Monitoring Report: 2018 Second Semi-Annual Event dated January 4, 2019;
Golder conducts 2019 first semi-annual groundwater monitoring event for the
SWMU No. 1 and site-wide groundwater sampling event.

TCEQ issues a comment letter dated December 6, 2018 on the October 2018
PRACR Monthly Update; and Golder submits the PRACR Monthly Update to the
TCEQ (December 31, 2018).

UPRR submits the PRACR Monthly Update to the TCEQ (November 30, 2018).

UPRR conducts test pits in the Englewood Intermodal Yard to evaluate the NAPL
seeps observed in the primary area (slots B100-B109) and other areas (parking
slots B13 and B54). Golder submits the PRACR Monthly Update to the TCEQ
(October 31, 2018) detailing the results of a test pit evaluation at the Englewood
Intermodal Yard.

UPRR submits the PRACR Monthly Update to the TCEQ (September 28, 2018).

UPRR submits the response to TCEQ comment and request for groundwater
information letter dated November 29, 2017 — UPRR Groundwater Monitoring
Data (included groundwater data from the three site-wide sampling events
conducted from January — July 2018) , August 13, 2018; TCEQ issues a
comment letter dated August 22, 2018 on the June 2018 PRACR Monthly
Update; and UPPR submits the PRACR Monthly Update to the TCEQ (August
31, 2018), including a response to the TCEQ August 22, 2018 comment letter.
Response includes preliminary design for the NAPL collection system.
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Date Description
July 2018 Golder, on behalf of UPRR, installs two additional wells to evaluate the lateral

June 2018

May 2018

April 2018

March 2018

January 2018

November 2017

October 2017

July 2017

June 2017

extent of chemicals of concern (COCs). UPRR submits to the TCEQ the
Corrective Action Monitoring Report: 2018 First Semi-Annual Event dated July
20, 2018; Golder, on behalf of UPRR, conducts 2018 second semi-annual
groundwater monitoring event for the SWMU No. 1; UPRR submits the PRACR
Monthly Update to the TCEQ (July 20, 2018).

Golder, on behalf of UPRR, conducts repairs to the soil cap and submits PRACR
Monthly Update to the TCEQ.

Golder, on behalf of UPRR, conducts site-wide groundwater sampling event
(through June 2018). Golder submits PRACR Monthly Update to the TCEQ (May
21, 2018).

Pastor, Behling & Wheeler, LLC (PBW) , on behalf of UPRR, submits the PRACR
Monthly Update to the TCEQ (April 20, 2018).

TCEQ issues comment letter on the Updated PRACR requesting monthly updates
on the soil and concrete cap repairs (March 20, 2018). PBW, on behalf of
UPRR, conducts site-wide groundwater sampling event (through April 2018).

UPRR submits to the TCEQ the Corrective Action Monitoring Report: 2017
Second Semi-Annual Event dated January 18, 2018; PBW, on behalf of UPRR,
conducts 2018 first semi-annual groundwater monitoring event for the SWMU
No. 1. PBW, on behalf of UPRR, also submits the Updated PRACR (post-
Hurricane Harvey) and response to TCEQ comment letter dated October 20,
2017 on January 17, 2018.

PBW, on behalf of UPRR, installed the additional alternate point of exposure
(APOE) wells and monitoring/replacement wells (MW-22AR, MW-22BR, MW-
82B, MW-83B, MW-83C, MW-84B, MW-85C, MW-86C, MW-87C, and MW-88C)
as requested November 28, 2017. The site-wide groundwater sampling event
was also conducted (through February 2018).

Meeting with UPRR, PBW, Baker-Wotring and the TCEQ (Corrective Action

and Law Division) at the TCEQ offices in Austin on November 29, 2017. TCEQ
issues letter dated November 28, 2017 requesting UPRR to install additional
APOE wells and conduct additional groundwater sampling of the site-wide wells.

TCEQ issues a comment letter dated October 20, 2017 on the post- Hurricane
Harvey assessment of the capped areas PRACR.

UPRR submits to the TCEQ the Corrective Action Monitoring Report: 2017 First
Semi-Annual Event dated July 7, 2017; PBW, on behalf of UPRR, conducts 2017
second semi-annual groundwater monitoring event for the SWMU No. 1.

UPRR submits the RCRA Part A and B Permit Renewal Application (Revision
No. 4) with Response Action Plan (RAP) (Revision No. 3) to the TCEQ dated
June 2017 in response to the 3rd Technical Notice of Deficiency (NOD) Letter
dated April 10, 2017. This includes submitting the Response Action Completion
Report (RACR) (Revision No.1), June 24, 2017.
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Date Description
May 2017 Meeting with UPRR, PBW, Baker-Wotring and the TCEQ (Corrective Action and

April 2017

February 2017

January 2017

July 2016

June 2016

May 2016

February 2016

January 2016

December 2015

November 2015

Law Division) on May 31, 2017 discussing the 3 Technical NOD Letter dated
April 10, 2017 on the RCRA Part A and B Permit Renewal Application and
Response Action Plan (RAP), specifically for issues regarding the restrictive
covenants/deed notices for the off-site properties.

UPRR receives the 3 Technical NOD Letter dated April 10, 2017 on the RCRA
Part A and B Permit Renewal Application (Revision No. 3) and RAP (Revision 2)
from the TCEQ.

Meeting with UPRR, PBW, Baker-Wotring and the TCEQ (Corrective Action and
Law Division) on February 16, 2017 discussing the draft comments on the RAP
(Revision No. 2) and restrictive covenants for the off-site properties.

UPRR submits to the TCEQ the Corrective Action Monitoring Report: 2016
Second Semi-Annual Event dated January 17, 2017; PBW, on behalf of UPRR,
conducts 2017 first semi-annual groundwater monitoring event for the SWMU
No. 1

UPRR submits the RCRA Part A and B Permit Renewal Application (Revision
No. 3) with RAP (Revision No. 2) to the TCEQ dated July 2016 in response to the
Technical NOD Letter dated June 2, 2016. This includes submitting a Response
Action Completion Report (RACR). PBW, on behalf of UPRR, submits to the
TCEQ the Corrective Action Monitoring Report: 2016 First Semi-Annual Event
dated July 12, 2016; PBW, on behalf of UPRR, conducts 2016 second semi-
annual groundwater monitoring event for the SWMU No. 1

UPRR receives Technical NOD Letter dated June 2, 2016 on the RCRA Part A
and B Permit Renewal Application and Response Action Plan from the TCEQ.

UPRR completes the response actions authorized under the Area of
Contamination to address the surface and subsurface soil Protective
Concentration Level Exceedance (PCLE) Zones as detailed in the updated RAP
(Revision No. 1) dated December 7, 2015.

TCEQ approves the request to extend the termination date for the Area of
Contamination from February 15, 2016 to March 7, 2016 in a letter dated
February 22, 2016

Begin response actions (excavation/placement and cap constriction) activities to
address surface soil PCLE Zones. PBW, on behalf of UPRR, conducts 2016 first
semi-annual groundwater monitoring event for the Solid Waste Management Unit
(SWMU) 1. PBW, on behalf of UPRR, submits on behalf of UPRR a request to
extend the termination date from February 15, 2015 to March 7, 2016 for the
Area of Contamination set by the TCEQ.

UPRR submits the RCRA Part A and B Permit Renewal Application (Revision
No. 2) with Response Action Plan (RAP) (Revision No. 1) to the TCEQ dated
December 7, 2015. Remediation contractor begins site preparation for response
actions under the Area of Contamination.

UPRR receives the TCEQ letter dated November 5, 2015 detailing the agency’s
review of the September 18, 2015 submittal titled Additional Information for Clean
Closure Equivalence Demonstration. The TCEQ Industrial and Hazardous
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Date

Description

November 2015

October 2015

September 2015

August 2015

July 2015

April 2015

March 2015

February 2015

January 2015

December 2014

November 2014

Waste (I&HW) Permits Section was unable to accept the request for
discontinuing post-closure care of the former surface impoundment, Solid Waste
Management Unit (SWMU) 1.

Meeting with UPRR, PBW, and the TCEQ on November 4, 2015 discussing the
October 23, 2015 technical comment letter from the TCEQ.

UPRR receives additional technical comments from the TCEQ in a letter dated
October 23, 2015 on the Response Action Plan (RAP) regarding the Plume
Management Zones and Technical Impracticability Demonstration provided in the
Response Action Plan.

UPRR submits to the TCEQ the Additional Information for Clean Closure
Equivalence Demonstration dated September 18, 2015 that included historical
data and letters from 1983, 1984, and 1991 to demonstrate clean closure of the
soils under the former surface impoundment (SWMU 1). The letter also included
a request to cease the post-closure care for SWMU 1.

UPRR receives Technical Notice of Deficiency (NOD) Letter dated August 5,
2015 on the RCRA Part A and B Permit Renewal Application and Response
Action Plan from the TCEQ.

UPRR submits to the TCEQ the Corrective Action Monitoring Report: 2015 First
Semi-Annual Event dated July 16, 2015; PBW, on behalf of UPRR, conducts
2015 second semi-annual groundwater monitoring event for the SWMU No. 1.

PBW, on behalf of UPRR, submits to the TCEQ newspaper tear sheets and
affidavits that public notice was published in English and Spanish in the Houston
Chronicle on April 2 and La Subasta on March 31, respectively as required once
the RCRA Permit Renewal/Compliance Plan with Major Amendment was
administratively complete.

TCEQ issues a letter dated March 13, 2015 declaring the RCRA Permit
Renewal/Compliance Plan with Major Amendment was administratively complete
on March 13, 2015.

PBW, on behalf of UPRR, submits a response letter to the TCEQ dated February
13, 2015 for the TCEQ Administrative NOD on the RCRA Part A and B Permit
Renewal Application.

PBW, on behalf of UPRR, submits to the TCEQ the Corrective Action Monitoring
Report: 2014 Second Semi-Annual Event dated January 15, 2015; PBW, on
behalf of UPRR, conducts 2015 first semi-annual groundwater monitoring event
for the SWMU No. 1.

UPRR submits the RCRA Part A and B Permit Renewal Application with
Response Action Plan (RAP) to the TCEQ dated December 10, 2014. UPRR
receives the TCEQ Administrative NOD Letter dated December 17, 2014.

RCRA Permit Pre-Application Meeting with UPRR, PBW, and TCEQ dated
November 6, 2014.

vi
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Date Description
September 2014 UPRR holds public meeting with residents near the Site to detail institutional
controls for off-site groundwater Plume Management Zone (PMZ).
July/August 2014 PBW, on behalf of UPRR, conducts site-wide groundwater sampling event.
May 2014 PBW, on behalf of UPRR, oversees installation of seven new monitoring wells
(MW-51C, MW-76C, MW-77A, MW-78A, MW-79A, MW-80B, and MW-81B) in
the Englewood Intermodal Yard to evaluate DNAPL extent and extent of
chemicals of concern (COCs) in the B-CZ unit to the southeast, and one
replacement well MW-34CR to replace MW-34C. Soil samples also collected
from City of Houston right of way (ROW) along north perimeter of the Site.
January 2014 PBW, on behalf of UPRR, conducts site-wide groundwater sampling event.
July 2013 PBW, on behalf of UPRR, conducts site-wide groundwater sampling event.
February/March 2013 PBW, on behalf of UPRR, conducts cone penetrometer testing (CPT)/rapid
optical screening tool (ROST) and soil investigation at the Englewood Intermodal
Yard adjacent to the UPRR Houston Wood Preserving Works (HWPW) site.
January/February 2013 PBW, on behalf of UPRR, conducts site-wide groundwater sampling event (95
wells), submits Proposed DNAPL Recovery Pilot Test letter to TCEQ dated
February 5, 2013, and initiates monthly DNAPL recovery from on-site and off-site
wells (10-12 wells) (planned for 24 months).

November 2012 Meet with TCEQ regarding proposed CPT/ROST investigation of Englewood
Intermodal Yard based on DNAPL detected from the December 2011
investigation.

July 2012 PBW, on behalf of UPRR, conducts site-wide groundwater sampling event.
January 2012 PBW, on behalf of UPRR, conducts site-wide groundwater sampling event.
July 2012 PBW, on behalf of UPRR, conducts site-wide groundwater sampling event.
December 2011 PBW, on behalf of UPRR, installs additional monitoring wells in the cohesive
zone B-CZ to evaluate extent of DNAPL in the B-CZ.
July 2011 PBW, on behalf of UPRR, conducts site-wide groundwater sampling event.
April 2011  TCEQ approves the Affected Property Assessment Report (APAR) (including
updates and addendums).
March 2011 PBW, on behalf of UPRR, submits the Revised Updated APAR Addendum to the
TCEQ. UPRR repairs fence around site.
January 2011 PBW, on behalf of UPRR, conducts site-wide groundwater sampling event.

vii
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Date

Description

December 2010/
January 2011

October 22, 2010

June/July 2010

February 16, 2010
January 2010

November 18, 2009
July 2009

January 2009

July 2008

January 2007
August 2006

April 2006
September 6, 2005
August 2005

June 9, 2005

April 15, 2005
November 19, 2004
October 8, 2004
June 10, 2004

November 7, 2001
July 5, 2001
January 9, 2001
November 6, 2000
July 10, 2000
February 20, 2000
September 10, 1999
April 27, 1998
February 13, 1998

January 13, 1997
November 26, 1996

UPRR (PBW on behalf of UPRR) submits Off-Site Notification Letters to off-site
properties indicating Notice of Information Availability for the site, as required
with the submittal of the Updated APAR Addendum (Oct 2012).

PBW, on behalf of UPRR, submits the Updated APAR Addendum to the TCEQ.

PBW, on behalf of UPRR, conducts additional soil (along northeast portion of
Site) and groundwater investigation (A-TZ, B-CZ, C-TZ and D-TZ wells);
including site-wide groundwater monitoring event.

UPRR Response to TCEQ Comment Letter dated November 18, 2009.

PBW conducts site-wide groundwater sampling event; selected wells are
analyzed for Volatile Organic Compounds (VOCs) by EPA Method 8620.

TCEQ Comment Letter on Revised APAR.
PBW, on behalf of UPRR, submits APAR Addendum to TCEQ.
PBW, on behalf of UPRR, conducts additional soil and groundwater investigation.

PBW, on behalf of UPRR, conducts additional CPT-ROST and groundwater
investigation
PBW, on behalf of UPRR, conducts additional soil and groundwater investigation

ERM-Southwest, Inc. (ERM) , on behalf of UPRR, conducts additional soil and
groundwater investigation

ERM, on behalf of UPRR, conducts additional soil and groundwater investigation
UPRR Response to TCEQ Response Letter dated August 1, 2005

TCEQ Response to UPRR Response Letter dated June 9, 2005

UPRR Response to TCEQ Letter dated April 15, 2005

TCEQ Response to UPRR Response Letter dated November 19, 2004

UPRR Response to October 8, 2004 TCEQ Letter

TCEQ Comment Letter on Revised APAR

Revised APAR submitted to the TCEQ by ERM, Inc. on behalf of UPRR

Texas Natural Resources Conservation Commission (TNRCC) provides
comments to July 5, 2001 response letter.

Follow-up response to November 6, 2000 TNRCC comment letter on the On-Site
APAR submitted to TNRCC on behalf of UPRR.

Initial response to November 6, 2000 TNRCC comments.
TNRCC provides comments to On-Site APAR.

Affected Property Assessment Report for On-Site Property (On-Site APAR)
submitted to TNRCC on behalf of UPRR by ERM.

Letter submitted to the TNRCC regarding proposed Phase 2-C investigation for
further delineation of off-site areas

Phase 2-B RFI/EOC Investigation Report submitted to TNRCC on behalf of
UPRR by ERM

Interim Stabilization Measures Report — Southern Drainage Ditch, submitted to
TNRCC on behalf of UPRR by ERM.

Phase 2-A RFI/EOC Investigation Report submitted to TNRCC on behalf of
UPRR by ERM.

RFI portion of the Phase 1 RFI/EOC Investigation Report approved by TNRCC

EOC portion of the Phase 1 RFI/EOC Investigation Report approved by TNRCC
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Date

Description

May 23, 1996

October 16, 1995
September 29, 1995
January 10, 1995
November 3, 1994
October 14, 1994
September 16, 1994
September 7, 1994
August 19, 1994

June 20, 1994

October 1993

May 13, 1991

Phase 1 RFI/EOC Report submitted on behalf of Southern Pacific Transportation
Company (SPTCo) by Terranext
RFI1 Work Plan approved by TNRCC

EOC Work Plan approved by TNRCC

Operation and Maintenance Plan approved by TNRCC

Revised Compliance Schedule approved by TNRCC

RCRA Facility Investigation (RFI) Work Plan submitted on behalf of SPTCo
Extent of Contamination (EOC) Work Plan submitted on behalf of SPTCo
Revised Compliance Schedule submitted on behalf of SPTCo

Operation and Maintenance Plan and Compliance Schedule submitted on behalf
of SPTCo

Permit No. HW-50343-000 and Compliance Plan CP-50343-000 issued by
TNRCC.

RCRA Facility Assessment completed on behalf of U.S. EPA by PRC
Environmental Management, Inc.
RCRA Permit Application submitted by SPTCo

Note: Not all groundwater sampling events are listed in the chronology.
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Is the response action a remedy standard B?

Required
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Is the response action a Remedy Standard B?

Does the person, who is a small business, desire to
modify the financial assurance requirement?

[ Yes
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Was any data collected that was not previously
reported?

Were any studies or tests conducted?

Required

Required

X Yes

v

—_—
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v

Is the response action a Remedy Standard B?

X Yes

v

Are any institutional controls proposed/required on
property not owned by the person?

X Yes

Are any of the sample collection or handling
procedures different from those reporting in the APAR
or other previously submitted report?

[ Yes

v

Are statistics or geostatistics proposed to be used as
part of the response action?

X Yes

Was approval received from the TCEQ regarding the
use of different rules to address a media?

[ Yes

Report
Contents
Worksheet 2.4 X
Institutional Controls
Worksheet 3.0 X
Performance Measures and
Potential Problems
Worksheet 3.1 X
Monitoring and Sampling
Attachment 3A* X
Map of Monitoring and Sampling
Points
Worksheet 3.2 X
Operation and Maintenance
Worksheet 4.0 X
Confirmation Sampling Plan
Attachment 4A* X
Map of Confirmation Sampling
Points
Worksheet 5.0 X
Post Response Action Care
Attachment 5A* X
Map of PRAC Monitoring and
Sampling Points
Attachment 5B* X
PRAC Costs
Attachment 5C* O
Small Business Affidavit
Worksheet 6.0 X
Implementation Schedule
Appendix 1* X
References
Appendix 2* X
Data Tables and Boring Logs
Appendix 3* X
Studies and Tests
Documentation
Appendix 4* X
Proposed Institutional Controls
Appendix 5* X
Landowner Concurrence
Appendix 6* [
Sampling Procedures
Appendix 7* X
Statistical Methodology
Appendix 8* O
Split Media Approval

Form contents marked with an asterisk (*) are not included in the blank form.

Xi




Response Action Objectives RAP Worksheet 1.0 Page 1 of 18

Associated Information: Attachment 1A, 1B ID No.: SWRID Report Date: August 31,
31547 2020 -Rev 5

Use this worksheet to describe the objectives for the response action in each media.
Response Action Objectives

List the environmental media to which this applies  Surface Soils (0 — 5 feet bgs)/Subsurface Soils
(>5 feet bgs)

Repeat this section for each medium that has a different response action objective.

State the property-specific response objectives for the PCLE zone in each media in the context of the
response objectives set forth in §350.32 or §350.33 as applicable. Explain how the response action is
appropriate based on the hydrogeologic characteristics, COC characteristics, and potential unprotective
conditions that could continue or result during the remedial period.

The Response Action Objectives (RAOs) for the surface and subsurface soil PCLE Zones are to
control potential exposure through physical barriers and institutional controls under Remedy Standard
B such that commercial/industrial workers will not be exposed to concentrations of COCs in excess of
the critical human health PCLs (§350.33(a)(1)). This section also details the NAPL Response
Objectives established in the updated Risk-Based NAPL Management Assessment (Appendix 3) that
are applicable to surface/subsurface soil pathway.

The following approaches were implemented to address the RAOs for surface and subsurface soils as
detailed in the Response Action Completion Report (RACR) dated July 18, 2016 (PBW, 2016), Revised
RACR dated June 2017 (PBW, 2017), Interim RACR dated March 2019 (Golder, 2019b), and Post-
Response Action Completion Report (PRACR) Monthly Updates for the Englewood IM Yard (shown on
Attachment 1A-1):

o Former HWPW area: RAOs were achieved through remedial actions consisting of soll
relocation and soil capping that were completed in 2016 following approval from the TCEQ to
address the surface and subsurface soil PCLE zones at the former Houston Wood Preserving
Works facility (HWPW) area. As detailed in the Response Action Completion Report (RACR)
(PBW, 2016), surface soils with cPCL exceedances in the Inactive Wastewater Lagoon (AOC
6), and areas north of the AST Area (SWMU No. 8) were consolidated in the area of SWMUs
4, 5, and 8 using the Area of Contamination (AOC) approach. The Soil Cap area was then
covered with a vapor barrier with geotextile fabric and an engineered soil cap (12 inches of
clayey soil and 6 inches of topsail) to reduce the potential for human exposure to the impacted
soils above cPCLs. The surface soil PCLE zone along the Southern Drainage Ditch (SDD)
(SWMU No. 2), including the oil/water separator (SWMU 11) east of the former AST Area
(SWMU 8), were capped in place using asphalt cover (2.5-in thick over gravel road base) as
part of a roadway improvement to protect the commercial/industrial exposure pathway (PBW,
2016).

¢ Englewood Intermodal (IM) Yard area: Most of the Englewood IM Yard, which is an active,
secured facility used by UPRR for the temporary parking and storage of trailer-mounted
intermodal container boxes, has a concrete and/or asphalt pavement cover that serves as a
physical barrier to prevent exposure of the commercial/industrial pathway to the surface and
subsurface soil PCLE Zones as discussed in the initial RAP (PBW, 2014). As part of the post-
response action care presented in this Response Action Plan (RAP), the concrete/asphalt
pavement within the surface and subsurface soil PCLE Zones is inspected quarterly to ensure
continued on-site worker protection from impacted surface and subsurface soils. Since this
area is owned and controlled by UPRR, UPRR has implemented a health and safety program
to restrict any construction activity that would encounter surface or subsurface soils within the
Englewood IM Yard. In the event construction activities are necessary, a health and safety
plan and soil management plan will be implemented to ensure worker protection from COCs
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and proper management of impacted soils as part of the construction activities.

e UPRR Main Lines Ballast Area: The area between the former wood treating works area and
the Englewood IM Yard (approximately 100 feet width) is covered with railroad ballast, ties,
and rail. As proposed in the initial RAP (PBW, 2014), UPRR will continue to use the existing
railroad ballast as an engineering control for preventing potential on-site worker exposure to
impacted surface soils in this area. Since this area is owned and controlled by UPRR, UPRR
has implemented a health and safety program to restrict any construction activity in the area of
the railroad lines. In the event construction activities are necessary, a health and safety plan
and soil management plan will be implemented to ensure worker protection from COCs in the
surface soils.

To address potential exposure to the surface soil PCLE Zone off-Site, the following was implemented
to protect the public from potential exposure to COCs in surface and subsurface soils:

o City of Houston Right of Way (ROW) — Liberty Road: The area immediately north of the AST
Area (SWMU No. 8) within the City of Houston right of way (ROW) between the UPRR property
boundary and Liberty Road (approximately 6 feet wide and 550 feet long) was addressed
through a combination of soil excavation (placed within the soil capped area) and construction
of a concrete sidewalk to reduce exposure to the surface soil PCLE zone.

The Affected Property (including the entire Site (HWPW and Englewood IM Yard)) will be deed
restricted for commercial-industrial land use, for the use of physical controls on surface and subsurface
soil as specified in this RAP, and restrictions on soil excavation within the surface and subsurface soil
PCLE Zone in accordance with §350.31(g). UPRR has posted signs at the Site indicating restrictions
on soil excavation at the Site.

The NAPL Response Objectives established in the updated Risk-Based NAPL Management
Assessment (Appendix 3) that are applicable to surface/subsurface soil pathway include the following
based on the NAPL Triggers (TRRP-32; TCEQ, 2013):

1) Migrating NAPL Zone:

a. Abate NAPL Zone migration (Site Condition: NAPL discharge to ground surface in
the Englewood IM Yard area).

2) Mobile NAPL Zone:

a. Prevent mobile NAPL impact to shallow vadose zone receptors (mobile NAPL
threat to subsurface utility or structure site condition in the Englewood IM Yard
area); and

b. Prevent potential exposure to mobile NAPL (mobile NAPL in vadose zone at
depths < 15 feet in secured/restricted facility in the Englewood IM Yard area).

Englewood Intermodal Yard Area:

Migrating NAPL - During the July 2017 quarterly inspection of the capped areas, a tar-like
NAPL was observed surfacing through the joints and cracks in the concrete and asphalt
surfaces within the Englewood IM Yard (in the area of parking slots B100 to B109). The interim
response action implemented to address the tar-like NAPL seeps was to install a NAPL
Collection System by removing a section of asphalt or concrete cover, excavating the
underlying soils creating a trench, backfilling with high permeability fill, installing a slotted
vertical pipe to allow the accumulation and recovery of NAPL, and backfilling the remaining few
feet with compacted selected fill and reinforced concrete to re-establish the concrete parking
area. The Interim RACR dated March 26, 2019 (Golder, 2019b) and submitted to the TCEQ
detailed the construction of the NAPL Collection System. Small NAPL surface seeps are also
observed in other areas in the Englewood IM Yard. UPRR conducts weekly inspections of the
area as part of the operation and maintenance of the NAPL Collection System, which includes
removal of any tar-like material that has surfaced.
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Mobile NAPL - In January 2020 as part of the pre-design assessment activities, UPRR
conducted the Non-Aqueous Phase Liquid (NAPL)-Total Petroleum Hydrocarbon (TPH)-NAPL
assessment (NAPL Assessment) within the HWPW and Englewood IM Yard areas. Details of
the assessment were submitted to the TCEQ in the Interim NAPL and TPH-NAPL Assessment
Report dated May 29, 2020 (Golder, 2020d), which is also included in Appendix 3. The NAPL
assessment within the Englewood IM Yard indicated total TPH TX1005 concentrations in eight
soil samples exceeded the Tier 1 Soilres PCL of 10,000 mg/kg, located within the former AST
area and general area of the former lagoons. At each of these soil boring locations, either
NAPL was visually observed or strong hydrocarbon odors were noted on the soil boring logs
for the vadose zone. The Tier 1 Soilres PCL exceedance in conjunction with NAPL
observations in the soil cores indicate the potential for mobile NAPL in the vadose zone, as
detailed in the Risk-Based NAPL Management Assessment provided in Appendix 3. The
presence of NAPL in the vadose zone within 5 feet of ground surface in this specific on-site
area creates a potential for mobile NAPL threat to subsurface utilities or structures. Additional
investigations need to be conducted to evaluate this NAPL site condition, as discussed in
Worksheet 2.0.

In July 2020, test pits were constructed where tar NAPL seeps and black water seeps have
been observed. Details of the additional investigation activities will be presented in the
Englewood IM Yard Test Pit Evaluation Report.

Explain how the COCs will be handled, treated, disposed, or transferred to another media and document
that the response action will not result in any additional potential exposure conditions due to response
action activities.

As detailed in the RACR dated July 18, 2016 (PBW, 2016) and Revised RACR dated June 2017 (PBW,
2017), impacted soils were consolidated within the surface soil Affected Property. Storm water protection
(i.e., Storm Water Pollution Prevention Plan (SWPPP) development, silt fencing installation/maintenance)
activities were conducted during remediation activities to ensure the activities did not result in additional
exposure conditions. During excavation and stockpiling activities within the Soil Cap area, impacted soils
were covered with plastic to limit exposure to storm water during rainfall events. Dust suppression
activities (with subsequent air monitoring and sampling activities) were implemented to control the
potential migration of dust from the Site. As supported by the air monitoring and sampling, the dust
suppression activities during the remediation activities did not result in any additional exposure conditions
(PBW, 2016).

UPRR proposes to place restrictions through institutional controls on soil excavation activities within the
surface soil PCLE Zone on the UPRR-owned property. UPRR has posted signs at the Site indicating
restrictions on soil excavation at the Site.

State the proposed “reasonable time frame” and provide the justification for that time frame in the context
of any potential for unprotective exposures to exist or develop, COC characteristics, hydrogeologic and
affected property characteristics. If the reasonable time frame is different for the different affected media
or for particular tracts of land, be sure to discuss that. Provide how the proposed response action will
meet the objectives in a reasonable timeframe.

The response actions to address potential exposures to surface and subsurface soil PCLE Zones have
been completed in the Former HWPW Operational Areas and City of Houston ROW, as well as
establishing the existing concrete cover (Englewood IM Yard) and railroad ballast area.

Interim response actions at the Englewood Intermodal Yard will continue to be evaluated. UPRR installed
the NAPL Collection System to address the TRRP-32 guidance migrating and mobile NAPL triggers for
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the vadose zone, which addressed the NAPL surface seeps in that immediate area. UPRR continues to
conduct weekly inspections of the area, which include removal of any tar-like NAPL material and
seasonal seep water that surfaces through joints and cracks of the pavement to prevent potential for

unprotected exposures.

For the entire Affected Property, deed restriction of the Site to commercial-industrial use will also be
implemented to prevent future exposure risk. The deed notice will be filed with the Harris County Clerk
upon approval of the RAP. In accordance with the TCEQ regulatory guidance document Institutional
Controls Under TRRP (RG-366/TRRP-16), proof of filing would be submitted to the TCEQ within 120
days of approval of the RAP (TCEQ, 2010b). An example deed notice for the UPRR property is included

in Appendix 4.
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List the environmental media to which this applies Groundwater

Repeat this section for each medium that has a different response action objective.

State the property-specific response objectives for the PCLE zone in each media in the context of the
response objectives set forth in §350.32 or §350.33 as applicable. Explain how the response action is
appropriate based on the hydrogeologic characteristics, COC characteristics, and potential unprotective
conditions that could continue or result during the remedial period.

The response objectives for the on-site groundwater PCLE Zone and portion of the off-site
groundwater PCLE Zone within the City of Houston right-of-way (COH ROW) will be addressed under
Remedy Standard B (physical control) and modified Remedy Standard B (PMZ) through control
measures. As stated in TRRP Guidance Document Application of Remedy Standards A and B (RG-
366/TRRP-28) (TRRP-28 Guidance) (TCEQ, 2008), “if a control measure is used to address the on-site
portion of a PCLE zone at an affected property, but removal is used to address an off-site portion of the
same PCLE zone, then Remedy Standard B is what has been applied to the affected property even
though the off-site portion is remediated to a Remedy Standard A equivalent.” Therefore, the RAO for
the off-site groundwater PCLE Zone outside of the COH ROW will be addressed under Remedy
Standard B under removal through decontamination measures (Remedy Standard A equivalent). In
addition, due to the presence of DNAPL in certain defined and limited areas both on-site and off-site,
NAPL response objectives were developed following TRRP-32 Risk-Based NAPL Management
Guidance Document (TRRP-32, TCEQ, 2013) for those on-site and off-site areas relative to
groundwater response objectives.

As part of the development of the response action objectives for the Site, UPRR proposes to utilize the
Interstate Technology Regulatory Council (ITRC) Integrated DNAPL Site Strategy (IDSS)
Technical/Regulatory Guidance Document dated November 2011 (ITRC, 2011) as a guide for
developing the framework for response actions to achieve the response objectives. As detailed in the
IDSS Document, establishing realistic remedial objectives (functional objectives) that are specific,
measurable, attainable, relevant, and time-bound (‘SMART’ acronym) are key in achieving those
objectives. The ITRC document defines functional objectives as “steps or activities that are taken to
achieve absolute objectives.” Therefore, the proposed response actions are evaluated using those
metrics.

l. On-Site Groundwater PCLE Zone/ City of Houston Right-of-Way (COH ROW)
Groundwater PCLE Zone

The RAO to address the PCLE Zone in groundwater on-site and within a portion of the COH ROW will
be through Remedy Standard B control using the following response actions:

¢ A modified groundwater response objective through a plume management zone (PMZ);
¢ Installation of a physical control through a slurry wall.

In accordance with 30 TAC §350.33, a PMZ is proposed for the Site for the three GWBUs: A-TZ, B-
CZ/B-TZ, and C-TZ, with a physical control (i.e., slurry wall), and NAPL recovery as part of the
groundwater response actions to meet PCLs at alternate points of exposure (POEs) for all three
GWBUs. The CSM with generalized response actions are presented on Attachment 1A-4 and
Attachment 1A-5.

PMZ -
The proposed cumulative PMZ (for all three GWBUSs) consists of the following:

1. On-Site PMZ — The On-Site PMZ will include the cumulative groundwater PCLE Zone within
the UPRR-owned property consisting of the center to the east portion of the Site and western
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portion of the Site (includes the On-Site PMZ (West) area for the B-CZ/B-TZ GWBU). The
proposed PMZ includes the groundwater PCLE Zones for the creosote-related COCs and
arsenic.

2. Off-Site PMZ (COH ROW) - The off-site PMZ includes the cumulative groundwater PCLE
Zone that extends off-site to the north, east, and west of the Site within the City of Houston
ROW.

The cumulative On-Site PMZ, including the former HWPW and Englewood IM Yard, will be deed
restricted to commercial-industrial land use and to restrict future use of groundwater on-site. For the
Off-Site PMZ within the COH ROW, the City of Houston has provided a signed restrictive covenant for
the Off-Site PMZ City of Houston ROW (Appendix 5). The proposed PMZs are appropriate response
actions based on hydrogeologic characteristics and COC characteristics as described in previous
submittals including the Interim Groundwater Monitoring Report dated April 30, 2020 (Golder, 2020c).
By restricting groundwater use within the PMZs, potential for exposure to concentrations of COCs in
excess of applicable PCLs in groundwater is addressed.

On-Site PMZ Functional Objective: Establish a PMZ to Restrict Exposure to Groundwater PCLE
Zone/NAPL:

e Specific: Yes, institutional control to reduce potential for exposure to groundwater PCLE and
NAPL.

e Measurable: Yes, alternate point of exposure (APOE) wells and corrective action observation
wells will be monitored.

e Attainable: Yes, signed restrictive covenant for COH ROW has been provided, and Site will be
deed restricted.

e Relevant: The objective is relevant to remove any potential for unprotective conditions.

e Time Bound: Once the PMZ is established, potential for exposure to groundwater PCLE and
NAPL is addressed.

Slurry Wall

A slurry wall serving as a physical control as a final remedy under Remedy Standard B is proposed to
be installed on-site along the northern perimeter of the HWPW and along the eastern perimeter of the
Englewood IM Yard. The slurry wall barrier will be constructed to impede groundwater flow from
portions of the Site and establish a subsurface barrier separating the on-site contamination from the
off-site areas to the north and east. This will reduce the risk of potential future migration of
groundwater COC concentrations above the critical PCLs from the Site, and similarly reduce the
potential for migration of mobile NAPL from the Site. The CSM based on the additional NAPL data from
the Interim NAPL Assessment (Golder, 2020d) indicated that NAPL mass predominately resides within
certain parts of the HWPW and Englewood IM Yard area, with some NAPL residing within the
secondary porosity of the carbonate seams and clay fractures in the B-CZ and within the C-TZ off-site.
The slurry wall will be constructed to a depth of approximately 75 feet bgs to below the C-TZ GWBU
along the northern perimeter of the HWPW and to a depth of approximately 50 feet bgs below the B-CZ
where the NAPL and PCLE Zone resides along the eastern perimeter of the Englewood IM Yard. Final
depths and the specific path of the slurry wall will be determined following the pre-design
investigations.

Slurry Wall Functional Objective: Reduce the potential for future off-site migration of groundwater
COCs and NAPL:

e Specific: Yes, physical control (slurry wall) to restrict the future potential for off-site migration of
groundwater COC concentrations above critical PCLs from the Site.

e Measurable: Yes, groundwater elevations and gradients will indicate if functional objective is
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being met.

e Attainable: Yes, the functional objective is feasible with the installation of a slurry wall.
Construction and implementation means and methods will be evaluated during the design
phase.

e Relevant: Yes, this objective directly supports the achievement of the absolute objective.

e Time Bound: Once installed, the slurry wall will reduce the potential for off-site migration of
groundwater COCs and NAPL.

NAPL Response Objectives

As stated in TRRP-32 Guidance for addressing NAPL within a PMZ, (30 TAC §350.33(f)(4)(E), “the
person shall reduce NAPLs which contain COCs in excess of PCLs within a PMZ to the extent
practicable.” To evaluate that response objective in accordance with the TRRP-32 Guidance (TCEQ,
2013), an updated Risk-Based NAPL Management evaluation is provided in Appendix 3 of this Revised
RAP that incorporates the NAPL Assessment conducted in 2019-2020 (Golder, 2020d; Appendix 3).
For the On-Site PMZ/Off-Site COH ROW PMZ, the following groundwater-related NAPL triggers and
response action objectives (as defined in the TRRP-32 Guidance) apply:

NAPL Trigger Site Condition NAPL Response Objective
Mobile NAPL Zone (HWPW NAPL overlies groundwater Prevent NAPL migration to
and Englewood IM Yard Areas) | NAPL zone in PMZ groundwater

NAPL contact with groundwater | Prevent disturbance of mobile
NAPL that could induce

migration
NAPL in Contact with NAPL contact with Class Prevent exposure to NAPL
Groundwater (HWPW and 2/Class 3 groundwater, in PMZ | zone via institutional control
Englewood IM Yard Areas) (on-Site and City of Houston and compliance with PMZ
ROW) performance criteria (recover

readily recoverable NAPL).

For both the HWPW and Englewood IM Yard areas, the two NAPL triggers of mobile NAPL zone and
NAPL in contact with groundwater were evaluated as part of this Revised RAP. The current endpoint
being used in both areas for the mobile NAPL response objective is the Control Endpoint (as defined
by TRRP-32 Guidance)— 1) NAPL zone migration control by physical or natural methods and
institutional controls and 2) preventing the disturbance of mobile NAPL zone through physical and
institutional controls by restricting excavation activities in both areas. The surface and subsurface soil
PCLE zone and NAPL zone in the HWPW area are currently covered with soil cap (sloped to drain) or
asphalt cap, reducing rainfall infiltration in the area. The surface and subsurface soil PCLE zone and
NAPL zone in the Englewood IM Yard area are currently covered with a physical barrier (concrete
pavement), preventing contact with NAPL for on-site workers, and provides a cover limiting rainfall
infiltration. Even though NAPL has been detected in the vadose zone, the Interim NAPL Assessment
(Golder, 2020d) indicated that there is evidence of areas of NAPL saturation from the shallow vadose
zone vertically downward to the uppermost GWBU (A-TZ), demonstrating that NAPL migration to
groundwater had historically already occurred and effectively obviating the response objective of
preventing NAPL migration to groundwater. Based on the NAPL Assessment (Appendix 3), continued
migration from the vadose zone does not appear to be occurring in the A-TZ.

With the proposed PMZ to be established on-site, including the Englewood IM Yard area, and the off-
site COH ROW area, the response objective for NAPL in contact with groundwater will include
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compliance with PMZ performance criteria at the NAPL zone and control through institutional controls
on groundwater use to protect exposure to NAPL in the GWBUs. The TCEQ TRRP-32 Guidance only
allows the recovery endpoint of recover readily recoverable NAPL (unless a Tl has been established).
As part of the evaluation for compliance with PMZ performance criteria, the on-going DNAPL recovery
activities will include the more aggressive recovery method of multi-phase extraction (MPE) to assess if
the DNAPL in the GWBUSs on-site and off-site is considered readily recoverable and if other
conventional or alternative NAPL recovery technologies should be considered. As proposed in this
Revised RAP, a combination of MPE for recovery wells on the east side of the HWPW and Englewood
IM Yard areas and the C-TZ wells within the COH ROW (included in the Off-Site PMZ), and current
DNAPL recovery methods for other Site wells are proposed for the areas within the proposed PMZs to
meet the NAPL recovery endpoint of NAPL recovered to extent practicable per §350.33(f)(4)(E) and
prevent disturbance of mobile NAPL that could induce migration.

1. Off-Site Groundwater PCLE Zone

As discussed previously under TRRP-28 Guidance, the groundwater PCLE Zones that extend off-site
outside of the proposed PMZs will be addressed with the RAO of groundwater decontamination under
Remedy Standard B to applicable groundwater PCLs (Remedy Standard A equivalent). The general
human health response objectives for Remedy Standard B include the following (taken from TRRP-29
Guidance):

e 30 TAC 8§350.33(a)(1)/ 8350.33(b)(2)/ 8350.37 - Persons must, within a reasonable time frame
given the particular circumstances of an affected property, remove, decontaminate, and/or
control the surface soil, subsurface soil and/or groundwater human health PCLE zones, other
environmental media, and hazardous and non-hazardous waste in accordance with the
provisions of this section such that humans will not be exposed to concentrations of COCs in
the exposure media in excess of the residential or commercial/industrial critical human health
PCLs, as applicable at the prescribed, or any approved alternate human points of exposure
(POEsSs) established for environmental media in accordance with §350.37.

A discussion on “reasonable time frame” to decontaminate the off-site groundwater PCLE Zone is
provided later in this worksheet. Regarding human exposure to COC concentrations in the off-site
groundwater PCLE Zones, there is no appreciable potential for unprotective exposures for the off-site
residents to the off-site groundwater PCLE Zone. The two pathways of potential concern for human
exposure is groundwater ingestion (®GWing PCL) and inhalation of vapors via vapor intrusion. The
off-site properties in the area are provided drinking water by the City of Houston and no groundwater
drinking wells have been identified in the area, thereby there is not a complete groundwater ingestion
pathway. As detailed in the Updated VI Assessment Report (Golder, 2020f) (Appendix 3), the VI
pathway has been thoroughly evaluated and demonstrated to be incomplete.

In terms of potential future exposures to the off-site groundwater PCLE Zones, the Site and
surrounding area is within the jurisdiction of the Harris-Galveston Subsidence District (HGSD), which
restricts groundwater use in the area and requires a permit application prior to drilling a groundwater
supply well. There are permitting exemptions, but only in areas that do not have an alternative water
supply as detailed in the HGSD rules (HGSD, 2013). The HGSD rules are not a complete prohibition
on the use of groundwater in the area, but rather the fees associated with the rules are “intended to
operate as an economic disincentive to groundwater withdrawal” (HGSD, 2013). Therefore, with the
City of Houston providing water for the area, and financial disincentives placed on shallow groundwater
use by the HGSD (which the Texas Supreme Court ruled in favor of the HGSD in 1977 to protect public
welfare by limiting harmful pumping, which was causing ground subsidence of the land resulting in
flooding (Beckendorff v. Harris-Galveston Coastal Subsidence District (1977)), use of the shallow
GWBUs (A-TZ, B-CZ/B-TZ, C-TZ and D-TZ) are not currently or expected to have a reasonably
anticipated future beneficial use in the area. The TCEQ stated in an Interoffice Memorandum (IOM)
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dated December 13, 2016 (TCEQ, 2016) that it agreed “with the conclusion of no foreseeable future
use of the A, B and C transmissive zones on the basis of the municipal supply available to all
properties, lack of groundwater use out of the 3 transmissive zones, and the permitting process of the
Harris Galveston Subsidence District (HGSD) for installation of water wells as detailed in HGSD Rule
5.2,5.6 and 5.8.”

Based on these lines of evidence, it can be concluded that there is neither a current potential for
human health exposure nor an anticipated future exposure for the off-site residents to the off-site
groundwater PCLE Zones. However, since UPRR has not obtained written consent from all off-site
affected property owners to file a restrictive covenant (RC) prohibiting the use of groundwater on their
property and as a result the TCEQ will not approve a modified Remedy Standard B PMZ response
action, the default response action objective will be to restore the Class 2 or 3 groundwater PCLE Zone
to the critical PCLs until that response goal is reached or a PMZ or technical impracticability has been
approved.

The primary response action for groundwater at the Site is the proposed construction of the slurry wall
that will address the on-Site groundwater PCLE Zone. The objectives of that response are to restrict
potential future migration of groundwater COC concentrations above the critical PCLs from the Site,
and similarly reduce the potential for migration of mobile NAPL from the Site. The slurry wall will be
constructed to impede groundwater flow from portions of the Site and establish a subsurface barrier
separating the on-site contamination from the off-site areas to the north and east. However, as
documented in the Interim NAPL Report (Golder, 2020d) and quarterly DNAPL Reports, DNAPL is
present in certain off-site areas outside of the projected slurry wall path. As a result, DNAPL in those
areas has the potential to serve as source mass for the off-site groundwater PCLE Zones.

For the off-site groundwater PCLE Zone where NAPL is present, the NAPL trigger and response
objective per TRRP-32 Guidance consists of the following:

NAPL Trigger Site Condition NAPL Response Objective
NAPL in Contact with NAPL contact with Class Groundwater Restoration
Groundwater (HWPW and 2/Class 3 groundwater, not in

Englewood IM Yard areas) PMZ (off-Site)

As detailed in the Interim NAPL Report (Golder, 2020d), the shallowest indication of NAPL off-site to
the north of the Site is in the B-TZ/B-CZ, generally at a depth of 24 feet or more below ground surface
(bgs). The extent of NAPL in the B-TZ/B-CZ in this area is limited to an approximate distance of 500
feet or less to the north from the Site boundary. There has been no DNAPL observed in off-site A-TZ
or C-TZ wells outside of the proposed Off-Site PMZ (City of Houston ROW). DNAPL is present in
fractures and discontinuous seams in the B-CZ (i.e., is not continuous and has not collected as a
reservoir in a shallow subsurface depression). For the off-site groundwater PCLE Zone where NAPL is
present, the current NAPL response endpoint is to recover the soluble NAPL fraction from the B-CZ/B-
TZ GWBU sufficient to eliminate source contributions to the groundwater PCLE zone.

Two major aspects, which are inherent consequences of the physical properties of creosote and its
components, and the unfavorable hydrogeologic complexity of the Site, greatly hinder recoverability of
the soluble DNAPL fraction from the subsurface. It is not feasible to recover all the mobile and residual
DNAPL off-Site based on the following considerations:

1. Residual saturation in the GWBU matrix and confining clays: Most monitoring wells where
DNAPL was noted in the boring logs do not have measurable, or recoverable, DNAPL present
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in the wells. This indicates that in many areas within the Affected Property, including off-site,
the creosote resides in the GWBUSs as residual NAPL trapped in the pore spaces of the
geologic matrix and is no longer mobile under natural conditions, but can enter a monitoring
well completed across the interval and has the potential to continue to add dissolved
contaminant mass to the GWBU as limited by the generally low solubilities of the creosote
components; and

2. Creosote DNAPL in the low permeable clays: DNAPL noted in the boring logs for the B-CZ
wells was typically observed within the B-CZ interbedded zone where the carbonate gravel
seams were located. The hydraulic conductivities for these B-CZ wells screened across the
carbonate seams had a geometric mean of 1.1x107 cm/sec (PBW, 2016), which does not meet
the definition of a GWBU per 30 TAC §350.4(a)(40) and would qualify as saturated soils per
TRRP-8 (TCEQ, 2010). Therefore, the mobility of fluids (both NAPL and water) through the B-
CZ is very limited.

It has long been recognized that there are significant challenges in achieving a response objective of
groundwater restoration in geologic settings similar to the off-site PCLE Zone where DNAPL is present
within clayey saturated soils such as the B-CZ unit. As stated in the EPA document (EPA, 2003 — The
DNAPL Remediation Challenge: Is There a Case for Source Depletion, EPA/600/R-03/143, December
2003), if the RAO is groundwater restoration where DNAPL is present, “it is unlikely that any of the
technologies currently available will be successful, except in situations involving small spills of DNAPL
in relatively homogeneous saturated zones.” Even partial source removal may not achieve the RAOs.
As detailed in the Interstate Technology Regulatory Council (ITRC) Integrated DNAPL Site Strategy
(IDSS) Guidance (ITRC, 2011), partial source removal of the NAPL does not typically result in meeting
groundwater restoration remedial goals. Case studies suggest that removing up to 80%—-90% of the
DNAPL source material will only lead to limited reductions of dissolved-phase contaminants
downgradient of the NAPL (ITRC, 2011). Even in cases of complete NAPL removal, “contaminant
diffusion into low-permeability zones can be a continuing source leading to dissolved-phase
contaminant concentration reductions of only 1-3 orders of magnitude (OoMs)” (Chapman and Parker,
2005).

As indicated from the above discussions from the regulatory and technical literature, unless both the
mobile and residual DNAPL can be completely removed from the soil matrix and GWBUs such that
zero residual DNAPL remains, groundwater response actions will not be able to attain the NAPL
response objective of groundwater restoration within the PCLE Zones in a reasonable time frame.

Using the terminology from the ITRC IDSS, the response action objective of restoring the off-site Class
2 or 3 groundwater PCLE Zone to critical PCLs is considered an absolute objective. However, for
similar DNAPL sites, achieving this response objective “is often technically and/or economically
impracticable within reasonable time frames. However, it is possible to develop remedies that address
the most critical risks, foster partial cleanups, and address community concerns over time frames of a
few years while continuing progress toward more complete restoration in the long term. Implementing
such remedies requires careful development of reasonable functional objectives for actions that may
not meet the concentration-based criteria established in regulations but that will reduce risks, enable
development and use of sites, or allow transitions to relatively passive remedial options such as MNA.”
(ITRC IDSS Doc, 2011).

Therefore, the proposed functional objectives as part of the steps to meet the absolute objective for the
off-site groundwater PCLE Zone will be to:
¢ Reduce the apparent thickness of in-well DNAPL in existing wells as well as proposed
recovery wells (discussed below) over an initial three-year period (consistent with the
TRRP requirement to submit a Response Action Effectiveness Report (RAER) every
three years following the date of approval of the RAP); and
¢ Reduce the occurrence of DNAPL (i.e. the number of wells exhibiting measurable
DNAPL) in those wells over a three-year period.
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0 Specific: Yes, there are currently 9 recovery wells (MW-12B, MW-41B, MW-32B, MW-
49B, MW-68B, MW-70B, MW-78A, MW-23C, and MW-45C) that have DNAPL present
in the wells, and additional 16 recovery wells are proposed to aid in recovery efforts.
The response objective will be to aggressively recovery DNAPL using MPE to show
reducing apparent thicknesses in the wells with DNAPL occurrence and reduce the
occurrence of DNAPL in the recovery wells

0 Measured: Yes, in-well DNAPL thickness is easily measured and the performance
metrics can be evaluated.

0 Attainable: Yes, the functional objectives are realistic and the less aggressive manual
pumping of DNAPL showed the functional objective is attainable (Quarterly DNAPL
Reports).

0 Relevant: Yes, with DNAPL present in wells off-site and the NAPL response objective
of recovering the soluble NAPL fraction sufficient to eliminate source contributions to
the groundwater PCLE zone, these functional objectives are applicable. Also, other
remedial alternatives to address the off-site NAPL recovery had numerous
disadvantages that allowed this approach to be the most relevant. Also, there will be
less disturbance for the off-site residents.

o Time Bound: Yes, setting an initial three-year period establishes accountability to
determine if the functional objectives are met or in the process of being met. Recovery
efforts will continue after the initial three-year period.

UPRR proposes to implement mobile MPE events for the current off-site wells used for DNAPL
recovery as the response action to address the functional objectives listed above. Additional
Corrective Action System Wells in the A-TZ, B-CZ.B-TZ, and C-TZ will also be installed off-site
(detailed in Worksheet 2.0) to increase the potential for DNAPL recovery with the absolute objective of
recovering soluble NAPL fraction sufficient to eliminate source contributions to the groundwater PCLE
zone. Once the MPE achieves the functional objective, remedial options such as MNA or natural
source zone depletion (NSZD) will be evaluated for addressing the residual off-site groundwater PCLE
Zones.

In terms of unprotective conditions for the off-site residents during the remedial period, there are no
potential or unprotected exposures at the Site for groundwater since none of the properties in the area
use groundwater for drinking or any other purposes, and the properties are provided drinking water by
the City of Houston. None of the City of Houston groundwater supply wells are in the area of the Site.
No groundwater drinking wells have been identified in the area and anticipated future use of the
shallow groundwater as resource is unlikely. In addition, soil gas assessments in conjunction with
groundwater monitoring have indicated through multiple lines of evidence that the vapor intrusion
pathway is not complete for the off-site properties.

Explain how the COCs will be handled, treated, disposed, or transferred to another media and document
that the response action will not result in any additional potential exposure conditions due to response
action activities.

Recovered creosote DNAPL and COC-containing groundwater from the Corrective Action System Wells
will be managed at the Site in containers (i.e. drums or similar containers) within the Container Storage
Area (CSA) (Unit 007 on the NOR). Recovered DNAPL and groundwater will be profiled, transported,
and disposed of in accordance with state and federal requirements within the required timeframes.
Vapors recovered during the MPE events will be treated prior to discharge. Extracted vapors will be
monitored and recorded with a flame ionization detector (FID). Vapors will be treated with thermal
oxidation or granular activated carbon (GAC) prior to discharge and the discharged vapor will also be
monitored and recorded with an FID.
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Purge water from sampling events will be drummed for proper disposal (waste stream currently on the
Notice of Registration (NORY)), stored within the CSA, and disposed of in accordance with state and
federal regulations and requirements.

Any wastes generated during response action activities will also be managed in containers (ex. drums,
roll-off boxes) within the CSA, and disposed of in accordance with state and federal regulations and
requirements.

State the proposed “reasonable time frame” and provide the justification for that time frame in the context
of any potential for unprotective exposures to exist or develop, COC characteristics, hydrogeologic and
affected property characteristics. If the reasonable time frame is different for the different affected media
or for particular tracts of land, be sure to discuss that. Provide how the proposed response action will
meet the objectives in a reasonable timeframe.

As previously discussed, there is no potential exposures for the off-site residents since the properties in
the area are provided drinking water by the City of Houston, no groundwater drinking wells have been
identified in the area, and the vapor intrusion pathway is not complete for the off-site properties.

For the on-site and off-site groundwater being addressed via institutional control (PMZ areas) under
Remedy Standard B, the response action will be implemented once the final PMZ boundaries are
established and approved by TCEQ, and institutional controls are in place. Institutional controls through
deed recordation (UPRR-owned property — On-Site PMZs) and restrictive covenants/deed notices (Off-
Site PMZ City of Houston ROW) within the PMZ and restricting the use of groundwater will be used at the
Site to prevent potential future exposure risk. The deed notice for the UPRR-owned property and
restrictive covenants for off-site City of Houston ROW will be filed with the Harris County Clerk upon
approval of the RAP. The signed deed restriction and restrictive covenants are included in Appendix 5.
In accordance with the TCEQ regulatory guidance document Institutional Controls Under TRRP (RG-
366/TRRP-16), proof of filing for the On-Site PMZ will be submitted to the TCEQ within 120 days of
approval of the RAP.

To achieve the reasonable functional objective of reducing the risk of potential future migration of
groundwater COC concentrations above the critical PCLs from the Site, a slurry wall will be installed. The
slurry wall will be constructed to impede groundwater flow from portions of the Site and establish a
subsurface barrier separating the on-site contamination from the off-site areas to the north and east.
Construction of the slurry wall will be conducted within a reasonable time frame following approval of the
RAP by the TCEQ.

The MPE events will be evaluated after the first three years of operation to assess the effectiveness of
the technology is achieving the functional objectives previously discussed.

In terms of reasonable time frame to meeting the response objectives for the off-site groundwater, as
detailed previously, it is not possible to remove all the creosote DNAPL in the subsurface off-site as
would be necessary for achieving groundwater cleanup criteria within a reasonable timeframe regardless
of the remedy standard. As detailed in the Attachment 2G (RAP Revision No. 2, July 2016), groundwater
models prepared for similar creosote sites were reviewed, and a groundwater model specific to the
HWPW site was developed to evaluate the fate and transport of significant COCs associated with
creosote DNAPL. As an example of one site similar to UPRR HWPW, both in terms of COCs, NAPL and
hydrogeologic complexity is the North Cavalcade Superfund Site located approximately 2 miles to the
northwest of the UPRR HWPW site. As detailed in the document titled “Subsurface Contaminant
Transport Modeling for the North Cavalcade Superfund Site, Houston, Texas” (Idaho National Laboratory,
2006), a groundwater modeling study indicated that the COC concentrations in groundwater at that site
would be “still above the health advisory level after 100 years” (Idaho National Laboratory, 2006). Using
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this information as a guide for the Site, achieving groundwater cleanup criteria within a reasonable
timeframe will not be practicable.

Soil Response Action Objectives

When using removal and/or decontamination with controls or controls only, demonstrate how that
physical control or combination of measures will reliably contain COCs within and/or derived from the
surface soil and subsurface soil PCLE zone materials over time.

As previously discussed, the RAOs for surface and subsurface soil PCLE Zones are to control exposure
through Remedy Standard B using physical barriers that have been installed as detailed in the RACR
(PBW, 2016) such that on-site commercial/industrial and off-site residential receptors will not be exposed
to concentrations of COCs in excess of the critical human health PCLs (§350.33(a)(1)). Physical controls
(various caps) in conjunction with an institutional control (deed notice/restrictive covenant) contain the
COCs in the surface and subsurface soils. The Soil Cap, Asphalt Cap, Concrete Sidewalk Cap, and
Englewood IM Yard Concrete Cap contain the COCs by addressing pathways such as dermal
contact/ingestion of soils, inhalation hazards (dust), and minimizing leaching of COCs to storm water or
groundwater. The UPRR Main Line Railroad Ballast Cap Area also contains the COCs by addressing
pathways such as dermal contact/ingestion of soils, and inhalation hazards (dust). Storm water will likely
infiltrate the soils underlying the ballast material and could potentially leach COCs into the shallow
groundwater; however, with the proposed on-site PMZ, such infiltration would not be expected to result in
appreciable expansion or migration of the groundwater PCLE Zone in the A-TZ GWBU.

The caps reduce the potential for erosion of the impacted soils from the Site to nearby drainage(s). The
institutional control will be in place to prohibit disturbance of the caps. The combination of these
measures, along with long-term maintenance of the caps as detailed in the post-closure care will contain
the COCs over time. For each of these areas, signs are posted with language stating restrictions on
construction activity within the capped areas. In the event construction activities are necessary within a
capped area, development of a health and safety plan to ensure worker protection from COCs in the
underlying surface soils will be required and a development of a soil management plan will be required if
soils are excavated as part of the construction activities.

Explain how the removal or decontamination action will reduce the concentration of COCs to the critical
surface soil and subsurface soil PCL throughout the soil PCLE zone and prevent COC concentrations
above the critical soil PCLs from migrating beyond the existing boundary of the soil PCLE zone.

In the areas where surface soils were excavated and backfilled with clean imported fill, surface soils with
COC concentrations above cPCLs were effectively reduced below cPCLs in these areas under a Remedy
Standard A response objective as demonstrated through confirmation sampling, with the only control
necessary for those on-site areas excavated being an institutional control limiting current and future land
use to commercial/industrial. Confirmation samples were collected to confirm that the COC
concentrations in the remaining soils were below critical soil PCLs. Excavated surface soils were
consolidated under the Area of Contamination policy, and an engineered soil cap was constructed to
cover the area to prevent exposure to and migration of COCs beyond the soil PCLE Zone.

Groundwater Response Action Objectives

Name of groundwater-bearing unit to which this On-Site Groundwater PCLE Zone and Off-Site
information applies COH ROW groundwater PCLE Zone:
A-TZ, B-TZ/B-CZ, C-TZ — Uppermost
Groundwater-Bearing Units
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Groundwater classification 1 X 2 X 3
A-TZ, B-TZ, C-TZ B-CZ

Is a modified groundwater response action being proposed for any part of the
groundwater PCLE zone (§350.33(f)(2), (3), or (4))? X Yes  No

If yes, does the affected property meet the qualifying criteria for a modified groundwater

response action using a waste control unit, plume management zone, or technical

impracticability? X Yes  No
If yes, complete the appropriate portions of this report.

If no to either question, complete the following:

Explain how the removal or decontamination action will reduce the concentration of COCs to the critical
groundwater PCL throughout the groundwater PCLE zone and prevent COC concentrations above the
critical groundwater PCL from migrating beyond the existing boundary of the groundwater PCLE zone.

For the On-Site and COH ROW groundwater PCLE zones, a modified Remedy Standard B groundwater
RAO is proposed through control using a PMZ in conjunction with a physical control on-site. Under this
proposed PMZ/physical control response, the following are required per TRRP for the remedy:

e 30 TAC 8350.33(f)(4)(F)(ii)(I) - Persons must remove, decontaminate, and/or control the
groundwater PCLE zone to the extent necessary so that the critical groundwater PCLs will not be
exceeded at the POE and so that the critical PCLs for other environmental media will not be
exceeded at their applicable POEs:

The proposed response of a physical control using a slurry wall to reduce the risk of potential
future migration of groundwater COCs and NAPL from the Site with NAPL recovery activities both
on-site and off-site will eventually satisfy this requirement of meeting the critical groundwater PCL
at the alternate points of exposure (APOE) locations in the PMZ outside of the slurry wall.

e 30 TAC 8350.33(N(4)(F)(iii)(Il) - Persons must use physical controls (for example, slurry walls,
sheet piling, interceptor trenches, or hydraulic control wells) which are capable of reliably
containing and preventing the expansion over time of the groundwater source area.

As detailed in Section 2.0, the proposed on-site slurry wall upon installation will immediately
impede groundwater flow from portions of the Site and establish a subsurface barrier separating
the on-site contamination from the off-site areas to the north and east. The slurry wall will
minimize the potential for future groundwater migration from the source areas on-site to the off-
site properties.

e 30 TAC 8350.33(f)(4)(F)(ii)(Ill) - Persons must attain the attenuation action levels at the
attenuation monitoring points for any portion of a groundwater PCLE zone outside of a physical
control.

As discussed in Section 2.1, APOE wells will be used at the perimeter of the Off-Site COH PMZ.
Even with the installation of the proposed slurry wall and aggressive DNAPL recovery activities,
meeting the critical PCLs at the APOEs will not likely be achieved within a reasonable time frame.

e 30 TAC 8350.33(H)(@)(F)(ii)(1V) - Persons must fulfill any post-response action care obligation
described in approved RAP.

See Worksheet 5.0 for the proposed post-response action care activities.

e 30 TAC 8350.33(f)(4)(F)(iii)(V) -Persons must provide financial assurance for post-response
action care in accordance with §350.33(l) and (m)
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See Worksheet 5.0 for the financial assurance estimate to the post-response action care.

For areas within the proposed PMZ, the NAPL response action objective using TCEQ Guidance TRRP-32
(Risk-Based NAPL Management) will be to “ensure compliance of NAPL zone in the PMZ” to address the
NAPL within the A-TZ, B-CZ/B-TZ, and C-TZ. Methods to meet the response action objective for the
creosote DNAPL will include recovery (recover readily recoverable creosote DNAPL from wells with
DNAPL present) at the NAPL source zone so that the dissolved-phase groundwater PCLE zone is stable
(or shrinking) and the PCLE performance objectives for the PMZ can be met, including no cPCL
exceedances at alternate POE wells (see Worksheet 2.1 for details). UPRR proposes to implement a
combination of dedicated pneumatic DNAPL pumps (for the DNAPL area on the west side of the Site)
and mobile MPE as a more aggressive method of DNAPL recovery from the on-site areas (source area
and Englewood IM Yard). DNAPL recovery activities are discussed in Worksheet 2.0.

Explain how the response action will prevent COCs from migrating to air at concentrations above the
PCLs for air if the groundwater-to-air PCLs (*""GWinh-v) is exceeded.

The groundwater-to-air PCLs (A"GW,nh.v) Were not exceeded in any representative groundwater samples
collected in the A-TZ at the Site. Groundwater samples from wells with DNAPL present have had
naphthalene concentrations detected at concentrations greater than the A"GW,nh.v PCL (41 mg/L
(concentration greater than the solubility limit of 31 mg/L)); however, the samples were collected in the
deeper GWBUSs (i.e., B-TZ/B-CZ) where the overlying groundwater in the A-TZ had naphthalene
concentrations below the A"GWinnv PCL as well as the ®YGWing PCL. Therefore, potential for vapor
migration from groundwater in these deeper GWBUs is minimal. In addition, the Soil Cap area was
constructed with a vapor barrier, and the surface covers of concrete for the Englewood IM Yard and off-
site concrete sidewalk cap areas and asphalt cap areas serve to mitigate potential vapors from
groundwater.

Explain how the response action will prevent COCs from migrating to surface water at concentrations
above the PCLs for groundwater discharges to surface water if surface water is a factor.

Groundwater discharges to surface water are not a concern at the Site and no further action is required.
Additionally, the installation of the slurry wall will impede groundwater flow from portions of the Site.

Explain how the response action will prevent human and ecological receptor exposure to the groundwater
PCLE zone.

As discussed previously, there are no potential or unprotected human health exposures at the Site or the
COH ROW area associated with the groundwater pathway since these areas do not use groundwater for
drinking or other purposes. The UPRR operation at the Englewood IM Yard is provided drinking water by
the City of Houston. The proposed response action of implementing the PMZ and associated application
of institutional controls will limit future use of shallow groundwater found within the PMZ (on-site and COH
ROW).

As detailed in the APAR, there are no complete or potentially complete ecological receptor pathways at
the Site.
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Groundwater Response Action Objectives

Name of groundwater-bearing unit to which this Off-Site Groundwater PCLE Zone:
information applies A-TZ, B-TZ/B-CZ, C-TZ - Uppermost
Groundwater-Bearing Units

Repeat this section for each groundwater-bearing unit for which a different response action is proposed.

Groundwater classification 1 X 2 X 3
A-TZ,B-TZ,C-TZ B-CZ

Is a modified groundwater response action being proposed for any part of the
groundwater PCLE zone (§350.33(f)(2), (3), or (4))? ~__Yes X No

If yes, does the affected property meet the qualifying criteria for a modified groundwater

response action using a waste control unit, plume management zone, or technical

impracticability? Yes No
If yes, complete the appropriate portions of this report.

If no to either question, complete the following:

Explain how the removal or decontamination action will reduce the concentration of COCs to the critical
groundwater PCL throughout the groundwater PCLE zone and prevent COC concentrations above the
critical groundwater PCL from migrating beyond the existing boundary of the groundwater PCLE zone.

For the Off-Site groundwater PCLE zones, a Remedy Standard B groundwater RAO is proposed through
decontamination (Remedy Standard A equivalent) without modified Remedy Standard B or physical
controls since landowner consent could not be obtained for all properties within the off-site groundwater
PCLE Zone.

As previously discussed, the response objective of reducing COC concentrations to the critical
groundwater PCLs throughout the off-site groundwater PCLE Zone is considered an absolute objective
for the Site. Given the off-site groundwater PCLE Zone is predominantly associated with creosote
DNAPL present in the B-CZ/B-TZ off-site (see Interim NAPL Report, Appendix 3), the reality of achieving
this absolute objective for the off-site groundwater PCLE Zones is not possible within the TRRP definition
of a reasonable time frame.

Nevertheless, UPRR proposes to address the off-site groundwater PCLE Zone in a phased approach.
The first phase will be the construction of the proposed slurry wall on-site reducing the risk of potential
future migration of groundwater COC concentrations above the critical PCLs from the Site, and similarly
reduce the potential for migration of mobile NAPL from the Site. The next phase will be to focus efforts
on recovering DNAPL (source of dissolved phase plume) off-site. With DNAPL observed in contact with
groundwater off-Site in the Class 3 B-CZ and Class 2 B-TZ GWBUs, UPRR has developed a response
action to more aggressively recover NAPL by installing additional recovery wells in the GWBUs and using
MPE in the off-site areas within the groundwater PCLE Zones, as detailed in Worksheet 2.0. The
functional objectives of the DNAPL response actions will be to:

e Reduce the occurrence of DNAPL (i.e. the number of wells exhibiting measurable DNAPL) in
existing wells as well as proposed recovery wells;

¢ Reduce the apparent thickness of in-well DNAPL within those wells; and

e Reduce the COC concentrations in the off-site GWBUs

UPRR proposes to implement mobile MPE events for the current off-site wells used for DNAPL recovery
as the response action to address the functional objectives listed above. Additional Corrective Action
System Wells (i.e., recovery wells) in the A-TZ, B-CZ.B-TZ, and C-TZ will also be installed off-site
(detailed in Worksheet 2.0) to increase the potential for DNAPL recovery with the absolute objective of
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recovering soluble NAPL fraction sufficient to reduce source contributions to groundwater PCLE zone.
Once the MPE achieves the functional objective, passive remedial options such as MNA will be evaluated
for addressing the residual off-site groundwater PCLE Zones. The combination of reduction of DNAPL
mass through recovery and natural attenuation of the groundwater PCLE Zone outside of the DNAPL
areas should prevent COC concentrations above the critical groundwater PCL from migrating beyond the
existing boundary of the groundwater PCLE zone as supported by the recent groundwater data.

Explain how the response action will prevent COCs from migrating to air at concentrations above the
PCLs for air if the groundwater-to-air PCLs (A""GWinh-v) is exceeded.

The groundwater-to-air PCLs (*"GWinn.v) were not exceeded in any representative groundwater samples
collected in the A-TZ at the Site. Groundwater samples from wells with DNAPL present have had
naphthalene concentrations detected at concentrations greater than the A"GWin.v PCL (41 mg/L
(concentration greater than the solubility limit of 31 mg/L)); however, the samples were collected in the
deeper GWBUSs (i.e., B-TZ/B-CZ) where the overlying groundwater in the A-TZ had naphthalene
concentrations below the A"GWn.v PCL. Therefore, potential for vapor migration from groundwater in
these deeper GWBUs is minimal.

In addition, UPRR conducted an extensive soil gas assessment north of the Site as part of the VI
evaluation that was detailed in the Updated Soil Vapor Intrusion Assessment Interim Report (VI Interim
Report) dated August 4, 2020 and submitted to the TCEQ. A copy of the VI Interim Report is provided in
Appendix 3. Below is a summary of the investigation and findings:

o Twenty-eight (28) soil gas probes were installed off-site, north of the HWPW area. Soil gas
samples were collected from 15 of the 28 probes. It was not possible to collect soil gas samples
from 13 of the locations because water had infiltrated those probes. COC concentrations in the
collected soil gas samples were orders of magnitude less than their respective target soil gas
assessment levels.

e Soil samples were collected from the 0.5 to 1 feet bgs depth interval and the 5.5 to 6 feet bgs
depth interval at each soil gas probe location. Concentrations in the soil samples collected during
the soil gas probe installation were generally not detected and in all cases were below applicable
Residential Assessment Levels (RALs). These data support a conclusion that the vertical
separation distance between potential receptors at the ground surface and the potential source of
contamination (groundwater) is greater than 6 feet.

e The U.S. Environmental Protection Agency’s (EPA’s) vapor intrusion screening level (VISL)
calculator (EPA, 2015; EPA, 2019) was used to calculate conservative, non-site specific, risk-
based potential VI screening values for the identified COCs in groundwater. Groundwater COC
concentrations from the July 2019 and January-March 2020 off-site A-TZ wells were below the
conservative EPA VISL-calculated screening levels by orders of magnitude, further indicating that
the VI pathway from the shallow groundwater is incomplete (Golder, 2020f).

e Based on the multiple lines of evidence including vertical separation distance, COC
concentrations in groundwater in off-site A-TZ wells, and COC concentrations in soil gas samples
collected for this evaluation, the vapor intrusion pathway off-site is incomplete.

Explain how the response action will prevent COCs from migrating to surface water at concentrations
above the PCLs for groundwater discharges to surface water if surface water is a factor.
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Groundwater discharges to surface water are not a concern at the Site and no further action is required.
Additionally, the installation of the slurry wall will impede groundwater flow from portions of the Site.

Explain how the response action will prevent human and ecological receptor exposure to the groundwater
PCLE zone.

No potential or unprotective human health exposures at the Site from groundwater ingestion have been
identified since none of the properties in the area use groundwater for drinking. Potential VI from the A-TZ
groundwater bearing unit was evaluated and it was concluded that the vapor intrusion pathway is
incomplete (Interim Report in Appendix 3).

Since landowner concurrence for institutional controls restricting groundwater use on the off-Site
properties could not be obtained for all of the off-Site properties within the affected property, there
currently is not an institutional control to prevent future development of the groundwater use in the area.
However, there are no potential or unprotected exposures to impacted groundwater for the off-site
residents since none of the properties in the area use groundwater for drinking or any other purposes;
and the properties are provided drinking water by the City of Houston. No groundwater drinking wells
have been identified in the area and anticipated future use of the shallow groundwater as a resource is
unlikely. In addition, soil gas assessments in conjunction with groundwater monitoring have indicated
through multiple lines of evidence that the vapor intrusion pathway is not complete for the off-site
properties

Regarding ecological receptors, groundwater does not discharge to surface water. Therefore, there is no
complete or potentially complete pathway for ecological receptors.
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ATTACHMENT 1A

MAPS AND CROSS SECTIONS
Figure 1A-1 — Affected Property Map
Figure 1A-2 — Off-Site Affected Property (North)
Figure 1A-3 — Off-Site Affected Property (West)
Figure 1A-4 — Conceptual Site Model (South-North)
Figure 1A-5 — Conceptual Site Model (Southwest-Northeast)
Figure 4C-1 through 4C-6 — Cross-Sections
See Appendix 3C for COC Concentration Maps and Groundwater Gradient Maps

See Attachment 1A RAP Revision 0 and Revision 1 for Soil COC Concentration Maps
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EXPLANATION
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No. Description

SWMU 1  Closed Surface Impoundment
SWMU 2  Northern and Southern Drainage Ditches
SWMU 4  Recent Process Area
SWMU 5  Original Process Area
SWMU 6  Water Treatment and Boiler System
SWMU 7  Tank Car Storage Area
SWMU 8  Aboveground Storage Tank Area
SWMU 9  Location of Former UST No. 44-023-05
SWMU 10 Location of Former Sap Water Treatment Tank
SWMU 11 Oil/Water Separators
SWMU 12 Railroad Tie Storage Area

AOC 1 Diesel Storage Tank

AOC 3 Contaminated Portion of City Water Line

AOC 4 Location of Former Incinerator

AOC 5 City Storm Sewer

AOC 6 Inactive Wastewater Lagoon

AOC7 Location of Former UST No. 44-023-21

1065

Protective Concentration Levels (PCLs)

RAL cPCL GWCLASS3
Parameter (mg/L) | (mgiL) (mglL)

1,2-Diphenylhydrazine 0.0011 | 0.0026 0.11
2,4-Dimethylphenol 0.49 1.5 49
2,6-Dinitrotoluene 0.0013 | 0.003 0.13
2-Chloronaphthalene 2 5.8 200
2-Methylnaphthalene 0.098 0.29 9.8
4,6-Dinitro-2-methylphenol 0.0024 | 0.0073 0.24
4-Nitrophenol 0.049 0.15 4.9
Acenaphthene 1.5 4.4 150
Acenaphthylene 1.5 4.4 150
Anthracene 7.3 22 730
Benzene 0.005 0.005 0.5
Benzo(a)anthracene 0.0091 0.02 0.91
Benzo(a)pyrene 0.0002 | 0.0002 0.02
bis(2-Ethylhexyl)phthalate (DEHP) | 0.006 0.006 0.6
Chlorobenzene 0.1 0.1 10
Chrysene 0.91 2 91
Dibenzofuran 0.098 0.29 9.8
Di-n-butylphthalate (DBP) 2.4 7.3 240
Ethylbenzene 0.7 0.7 70
Fluoranthene 0.98 29 98
Fluorene 0.98 2.9 98
Naphthalene 0.49 1.5 49
N-Nitrosodiphenylamine 0.19 0.42 19
Pentachlorophenol 0.001 0.001 0.1
Phenanthrene 0.73 2.2 73
Phenol 7.3 22 730
Pyrene 0.73 2.2 73
Toluene 1 1 100
Xylenes (total) 10 10 1000
Arsenic 0.01 0.01 1
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MONITORING WELL CONSTRUCTION Notes. EXPLANATION
_ 1. Topography is estimated. . .
Boring 2. See Figure 1A-1 for cross section location. I:I Fill: Sand, Silt, Clay & Gravel, wood fragments,
3. Concentration are in mg/L. bricks, scrap metal
— Water Level (Ft HVD 4. Blue highlighted concentrations exceed C/I and Yellow o .
A A A Measured Janu(ary ) Mazrch 2020 highlighted concentrations exceed RAL. Transmissive Zone (TZ): Sand & Sllty Sand
= (A=ATZ, B=B-CZ/B-TZ, C=C-TZ) 5. Utility locations are approximate and based on drawings provided ) ) )
= Well Screen by the City of Houston Department of Public Works & Engineering. Cohesive Zone (CZ): Clay, Silty Clay & Silt
= 6. Vertical datum based on City of Houston Monument
E——— Well Sump System (HVD), Ft HVD. B-CZ Interbedded Zone B-CZ (IB): Interbeddeq
7. Monitoring wells that have been plugged & abandoned, - Carbonate Seams and Calcareous Nodules with Vertical Exaggeration 5X
are denoted with an asterisk. Clay & Silty Clay, within the B-CZ
8. Concentrations listed from January-March 2020 sampling event. 100 0 100 200
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l Boring Log, or for CPT/ROST Location
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: - 100ROST (% RE) | | | | TarGOST (% RE) (DNAPL) DNAPL was noted in well in January 2020. UNION PACIFIC RAILROAD CO.
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‘/_// (Creosote-COCs) (dashed where inferred)
4 PROJECT
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N (Arsenic) (dashed where inferred)
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CONSULTANT YYYY-MM-DD 2020-08-27
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TS SEOSAENCE IO 0% REVIEWED i
APPROVED ECM
PROJECT NO. REV. FIGURE
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ATTACHMENT 1B

GRAPHS OF CONCENTRATION VERSUS TIME

Attachment 1B-1 — 1B-45



ATTACHMENT 1B-1
Benzene Concentrations at Source Area Wells - A-TZ

UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-2

o=

UPRR Houston Wood Preserving Works, Houston, Texas
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2,4-Dimethylphenol Concentrations at Source Area Wells - A-TZ

—t—+ MW-12A

e—e —o MW-18A
a—a—a MW-20A
% = MW-57A
o——o o MW-58A

0.01

0.001

(7/6w) suonenusdsuo) jousydiAydwiq-1'z

0.0001
1E-005

Oc-uer

6l-uer

8l-uer

Ll-uer

9l-uer

Gl-uer

vi-uer

gl-uer

cl-uer

}i-uer

Ol-uer

60-uer

80-uer

L0-uer

90-uer

Go-uer

yo-uer

€o-uer

co-uer

Lo-uer

00-uer

66-uer

86-uer

Le-uer



ATTACHMENT 1B-3
2-Methylnaphthalene Concentrations at Source Area Wells - A-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-4
Dibenzofuran Concentrations at Source Area Wells - A-TZ
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ATTACHMENT 1B-5
Naphthalene Concentrations at Source Area Wells - A-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-6
Benzene Concentrations at Perimeter Wells - A-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-7
2,4-Dimethylphenol Concentrations at Perimeter Wells - A-TZ

UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-8
2-Methylnapthalene Concentrations at Perimeter Wells - A-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-9
Dibenzofuran Concentrations at Perimeter Wells - A-TZ

UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-10
Naphthalene Concentrations at Perimeter Wells - A-TZ

UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-11
Benzene Concentrations at West End Area Wells - A-TZ

UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-12
2,4-Dimethylphenol Concentrations at West End Area Wells - A-TZ

UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-13
2-Methylnaphthalene Concentrations at West End Area Wells - A-TZ

UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-14
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UPRR Houston Wood Preserving Works, Houston, Texas

Dibenzofuran Concentrations at West End Area Wells - A-TZ
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Benzene Concentrations (mg/L)

ATTACHMENT 1B-16
Benzene Concentrations at Source Area Wells - B-CZ/B-TZ

UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-17
2,4-Dimethylphenol Concentrations at Source Area Wells - B-CZ/B-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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2-Methylnaphthalene Concentrations (mg/L)

ATTACHMENT 1B-18
2-Methylnaphthalene Concentrations at Source Area Wells - B-CZ/B-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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Dibenzofuran Concentrations (mg/L)

1000

100

10

©
-—

0.01

0.001

0.0001

1E-005

ATTACHMENT 1B-19

Dibenzofuran Concentrations at Source Area Wells - B-CZ/B-TZ
UPRR Houston Wood Preserving Works, Houston, Texas

PCL

=0.098 m

|

—+—+ MW-32B*
* MW-33BR
& MW-35B
e e o MW-49B=*
v——v v MW-57B
> MW-63B
x % x MW-68B *
——+—+ MW-70B *
* MW-72B
® o ® MW-74B

———+ MW-75B*

v

Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan-13 Jan-14 Jan-15 Jan-16 Jan-17 Jan-18 Jan-19 Jan-20
* Wells with DNAPL sampled in January 2020



Naphthalene Concentrations (mg/L)
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ATTACHMENT 1B-20
Naphthalene Concentrations at Source Area Wells - B-CZ/B-TZ
UPRR Houston Wood Preserving Works, Houston, Texas

Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan-13 Jan-14 Jan-15 Jan-16 Jan-17 Jan-18 Jan-19 Jan-20
* Wells with DNAPL sampled in January 2020



0.1

0.01

0.001

Benzene Concentrations (mg/L)

0.0001

1E-005

ATTACHMENT 1B-21
Benzene Concentrations at Perimeter Wells - B-CZ/B-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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2,4-Dimethylphenol Concentrations (mg/L)

ATTACHMENT 1B-22
2,4-Dimethylphenol Concentrations at Perimeter Wells - B-CZ/B-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-23
2-Methylnaphthalene Concentrations at Perimeter Wells - B-CZ/B-TZ

UPRR Houston Wood Preserving Works, Houston, Texas

— 0c¢-uer

6l-uer

8l-uer

ll-uer

gl-uer

Gl-uer

vi-uer

€l-uer

[ [
—
+——+——+ MW-36B

© MW-15B

=@ MW-14

&

e e o MW-67B

&a—a—a MW-71B
>—>—> MW-80B

cl-uer

LL-uer

x MW-81B
v MW-84B

Ql-uer

60-uer

*——*—* MW-90B
0 m

X x
+———+—+ MW-59B
== = MW-82B
e o o MW-83B
\% v
+ + + MW-89B

80-uer

L0-uer

90-uer

Go-uer

y0o-uer

€0-uer

co-uer

Lo-uer

0Q-uer

0.098 mg/L

PCL

66-uer

86-uer

le-uer

0.1

0.01
0.001

(7/6w) suonenuasuo) susjeyydeujAyeN-Z

0.0001

1E-005



ATTACHMENT 1B-24
Dibenzofuran Concentrations at Perimeter Wells - B-CZ/B-TZ

UPRR Houston Wood Preserving Works, Houston, Texas
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Naphthalene Concentrations (mg/L)
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ATTACHMENT 1B-25
Naphthalene Concentrations at Perimeter Wells - B-CZ/B-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-26
Benzene Concentrations at West End Area Wells - B-CZ/B-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-27
2,4-Dimethylphenol Concentrations at West End Area Wells - B-CZ/B-TZ

UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-28
2-Methylnaphthalene Concentrations at West End Area Wells - B-CZ/B-TZ

UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-29
Dibenzofuran Concentrations at West End Area Wells - B-CZ/B-TZ

UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-30
Naphthalene Concentrations at West End Area Wells - B-CZ/B-TZ

UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-31
Benzene Concentrations at Source Area Wells - C-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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2,4-Dimethylphenol Concentrations (mg/L)

ATTACHMENT 1B-32
2,4-Dimethylphenol Concentrations at Source Area Wells - C-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-33
2-Methylnaphthalene Concentrations at Source Area Wells - C-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-34
Dibenzofuran Concentrations at Source Area Wells - C-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-35
Naphthalene Concentrations at Source Area Wells - C-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-36
Benzene Concentrations at Perimeter Wells - C-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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2,4-Dimethylphenol Concentrations (mg/L)
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ATTACHMENT 1B-37

2,4-Dimethylphenol Concentrations at Perimeter Wells - C-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-38

2-Methylnaphthalene Concentrations at Perimeter Wells - C-TZ

UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-39
Dibenzofuran Concentrations at Perimeter Wells - C-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-40

Naphthalene Concentrations at Perimeter Wells - C-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-41
Benzene Concentrations at Source Area Wells - D-TZ

UPRR Houston Wood Preserving Works, Houston, Texas
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2,4-Dimethylphenol Concentrations (mg/L)

ATTACHMENT 1B-42
2,4-Dimethylphenol Concentrations at Source Area Wells - D-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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2-Methylnaphthalene Concentrations (mg/L)

ATTACHMENT 1B-43
2-Methylnaphthatlene Concentrations at Source Area Wells - D-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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Dibenzofuran Concentrations (mg/L)

ATTACHMENT 1B-44
Dibenzofuran Concentrations at Source Area Wells - D-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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ATTACHMENT 1B-45
Naphthalene Concentrations at Source Area Wells - D-TZ
UPRR Houston Wood Preserving Works, Houston, Texas
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Response Action Design

Use this worksheet to provide detailed descriptions of the response action. Attach design and layout
drawings and equipment specifications in Attachment 2A.

Media: _Surface Soil/ Subsurface Soils
List all media to which this information applies. If the response action is different for another media,
complete a separate worksheet.

Provide a detailed description of the response action. Describe the removal action, decontamination,
treatment system(s), and/or physical or institutional control actions that are proposed for each media and
discuss the reasons for choosing the response action(s). Identify and describe any ecological services
analysis and compensatory restoration plan that will be utilized (if so, include the complete ESA and
compensatory restoration plan in Attachment 2C).

Soil response actions have been completed in the Former HWPW area (including the Englewood IM
Yard area), the City of Houston ROW north of the Site, and the UPRR Main Lines Ballast Area. The
approaches and actions were detailed in the Response Action Completion Report (RACR) dated July
18, 2016 (PBW, 2016), Revised RACR dated June 2017 (PBW, 2017), and Interim RACR dated March
2019 (Golder, 2019b). The response action areas for surface soil/subsurface soil are shown on
Attachment 2A-1a. Below is a summary of the response actions completed to address the surface and
subsurface soil PCLE Zones, with the proposed institutional controls for the commercial/industrial land
use, physical controls, and on-Site PMZ provided in Appendix 4.

Former Houston Wood Preserving Works (HWPW) Operational Areas: In 2016, surface soils with cPCL
exceedances from the following Areas of Concern (AOCs) and Solid Waste Management Units
(SWMUs) were excavated and consolidated within the Recent Process Area (SWMU 4), Original
Process Area (SWMU 5) and AST Area (SWMU 8) under the Area of Contamination policy (RACR,
PBW, 2016):

Inactive Wastewater Lagoon (AOC 6),

Location of the Former Incinerator (AOC 4),
Surrounding the Tank Car Storage Area (SWMU 7),
Oil/Water Separator (SWMU 11),

Areas north of the Recent Process Area (SWMU 4),
Areas north of the Original Process Area (SWMU 5) and
Areas north of the AST Area (SWMU 8)

Confirmation samples collected along the walls and base of the excavations verified that surface soil
PCLE Zones were removed to cPCLs assuming commercial/industrial land use. In these areas where
surface soils were excavated, the base of excavation confirmation samples also confirmed that the
subsurface soils do not appear to be impacted above cPCLs. The areas excavated were backfilled with
clean fill.

Two Remedy Standard B physical controls were constructed within the Former HWPW operational
areas: 1) a Soil Cap and 2) an Asphalt Cap (roadway improvement). The Soil Cap construction includes
installation of a vapor barrier, with geotextile fabric and placement of an engineered soil cap (12 inches
of clayey soil and 6 inches of topsoil) to cover the consolidated soil and remaining surface soil PCLE
zone on the former operational areas. The Soil Cap is vegetated and sloped to minimize infiltration to
control potential leachate migration from the surface and subsurface soils to the GWBUs. The Soil Cap
serves to contain and prevent exposure to COCs above cPCLs within the surface and subsurface soll
PCLE Zones at the Site.

The surface soil PCLE zone along the Southern Drainage Ditch (SDD) (SWMU No. 2), including the
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oil/water separator (SWMU 11) east of the former AST Area (SWMU 8), was capped in place using an
asphalt cover (2.5-in thick over gravel road base) as part of a roadway improvement. The Soil Cap and
Asphalt Cap will be maintained under the post-response action care period (Attachment 2A-1a).

Englewood Intermodal Yard area: The surface soil PCLE zone in the Intermodal Yard area is

currently covered with a physical barrier (concrete pavement), preventing contact with the soil

PCLE Zone and infiltration. During a quarterly inspection of the capped areas in July 2017, a tar-like
substance was observed surfacing through the joints and cracks in the concrete and asphalt surfaces in
the area of parking slots B100 to B109. The NAPL Collection System (see Attachment 2A-1c) was
installed in January 2019 as an interim response action to address the tar-like material seeps and to
recover NAPL sufficiently to eliminate NAPL discharge. The installation included removing a section of
asphalt or concrete cover, excavating the underlying soils, backfilling with high permeability fill, installing
slotted pipe to allow the accumulation of NAPL and backfilling the remaining few feet with compacted
selected fill and reinforced concrete. The RACR for the NAPL Collection System dated March 26, 2019
(Golder, 2019) describes the response actions that were completed. Impacted soils and NAPL
excavated as part of the construction were placed in roll-off bins or drums and properly disposed of in
accordance with state and federal regulations. The NAPL and recovered fluids from the NAPL
Collection System are and will continue to be disposed of in accordance with state and federal
regulations and requirements. UPRR is continuing to assess the effectiveness of the NAPL Collection
System. Weekly inspections of the NAPL Collection System are being conducted and monthly updates
are submitted to the TCEQ.

As detailed in the monthly updates submitted to the TCEQ for the NAPL Collection System inspections,
additional tar-like NAPL surface seeps and water seeps with dark brown to black water have been
identified within the Englewood IM Yard. UPRR is in the process of developing responses for those
areas to address the NAPL Trigger of migrating NAPL (NAPL discharging to ground surface). Currently,
the NAPL that surfaces is scraped up on a weekly basis (as necessary (typically NAPL seeps decrease
or cease during the cooler months)) and properly disposed of in accordance with state and federal
regulations and requirements. As detailed later in this worksheet, test pits (shown on Attachment 2A-1c)
were excavated in July 2020 where tar NAPL seeps and seasonal black water seeps have been
observed to evaluate the presence of NAPL and COCs in soil in those areas. An evaluation of the
proposed remedial approach following the test pit construction will be submitted to the TCEQ as part of
the monthly updates for the NAPL Collection System. Impacted soils and NAPL excavated as part of
the pilot test construction were placed in roll-off bins or drums and properly disposed of in accordance
with state and federal regulations. The NAPL and recovered fluids will be disposed of in accordance
with state and federal regulations and requirements. Following the Interim NAPL Assessment (Golder,
2020d) and test pit evaluation conducted in July 2020, additional investigations are necessary to
evaluate potential impacts to the underground utilities within the Englewood IM Yard area. Details of the
additional investigation activities will be presented in the Englewood IM Yard Test Pit Evaluation Report.

UPRR Main Lines Ballast Area: The area between the former HWPW operational areas and the
Englewood Intermodal Yard (approximately 100 feet width) is covered with railroad ballast, ties,

and rail. The existing railroad ballast serves as an engineering control for addressing potential onsite
worker exposure to impacted surface soils in this area.

City of Houston Right-of-Way (ROW): The area immediately north of the Recent Process Area (SWMU
4), Original Process Area (SWMU 5), and AST Area (SWMU No. 8) within the City of Houston right of
way (ROW) between the UPRR property boundary and Liberty Road (approximately 8 feet wide and 550
feet long) was addressed through a combination of soil excavation of the top 9-inches (consolidated
within the on-site soil-capped area) and construction of a physical barrier (concrete sidewalk) addressing
the potential for contact with remaining surface soils and limiting infiltration. After the soils were
excavated, UPRR constructed a concrete sidewalk approximately 8 feet wide and 690 feet long serving
as the physical barrier covering the remaining surface soil PCLE zone within the City of Houston ROW.
As part of the post-response action care, the concrete sidewalk is inspected to ensure the physical
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barrier provides protection for residential receptors against exposure to the COCs above cPCLs in
surface soils in this area.

Describe all major treatment system components and equipment of the response action. lllustrate the
response action design and provide equipment specifications in Attachment 2A.

For surface and subsurface soils, there is no active treatment system proposed. The as-built engineering
drawings for the soil cap and roadway improvements were provided in the 2016 RACR (PBW, 2016) and
as-builts for the NAPL Collection System were provided in the 2019 RACR (Golder, 2019b) for the interim
action.

List permits or registrations needed to construct or implement the response action, including permits or
registrations needed to conduct studies or tests. For VCP sites, list the permits that would be required if
the site was not in the VCP (required by the VCP).

Permitting/Registration Type of permit/registration Permit or registration Anticipated
Authority number if already application date
issued

Identify and discuss the results of any studies or tests, such as pilot studies, feasibility studies, technical
impracticability studies, treatability studies, and/or toxicity studies conducted or proposed to be conducted
at the affected property. Discuss the reason for the study or test and how it verifies the effectiveness and
appropriateness of the chosen response action or documents that a particular response action is not
appropriate for the affected property. Describe how the results of completed studies or tests determined
the design or choice of response action. Attach any separate reports and supporting documentation in
Appendix 3.

Pentachlorophenol (PCP) Soil Assessment

Additional soil sampling was requested by the TCEQ during a meeting on June 12, 2019, with additional
samples requested in a September 6, 2019 TCEQ letter to UPRR, to evaluate PCP concentrations in
surface soils along the western and northern boundary of the Tie Storage Area (Solid Waste
Management Unit (SWMU) No 12)) near soil samples previously collected. The soil concentrations for
PCP were less than the method detection limits (MDLs) in some of the surface soil samples collected in
the northern and western portions of the Site during previous investigations (Phase 2A Report (ERM,
1997), Phase 2B Report, (ERM, 1999)); however, the MDLs were greater than the critical protective
concentration level (PCL). The PCP Soil Assessment Interim Report dated March 30, 2020 and updated
PCP Soil Assessment Interim Report dated July 14, 2020 (Updated PCP Report) were submitted to the
TCEQ and are provided in Appendix 3. PCP concentrations in soils both on-site and off-site are
considered protective of the shallow groundwater pursuant to 30 TAC §350.75(i)(7)(C) (which states the
person may not be required to establish a soil leachate-to-groundwater PCL...when a demonstration can
be made with appropriate soil and groundwater monitoring data that the soils will attain the soil response
objectives for groundwater protection) and so a soil leachate-to-groundwater PCL for PCP is not required
for the Site. PCP concentrations in soil samples collected on-site and off-site to the north and to the west
of the UPRR property boundary were below applicable ™Soilcoms PCLS, delineation of PCP in soils was
achieved, and no further investigation or development of a response for the PCP concentrations in soil
north and west of the Site is necessary. TCEQ approved the Updated PCP Report in a letter dated
August 5, 2020.

Englewood IM Yard NAPL and Water Seep Evaluation Pilot Studies
An investigation and pilot study to identify the most appropriate remedial approach for the tar-like NAPL
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surface seeps at the Englewood IM Yard outside the NAPL Collection System was conducted in July
2020. Seven test pits were conducted to evaluate the presence of NAPL and COCs in soil in areas
where tar NAPL seeps and water seeps have been observed, and to evaluate isolated, excavation
approaches to address the NAPL surface seeps at those locations. The objective of the pilot test was to
excavate the NAPL found in the shallow soils, backfill and replace the concrete surface, and inspect the
locations weekly for six months to assess if the NAPL surface seep returned in that time period.

The pilot test is on-going and UPRR will submit an Englewood IM Yard NAPL and Water Seep Evaluation
Report following the pilot test period (January 2021). Summaries of the monthly inspections of the test
pits will be submitted to the TCEQ as part of the monthly updates for the NAPL Collection System.

In addition to the test pit assessment, the storm water utilities within the Englewood IM Yard area will be
assessed to evaluate if any of the NAPL observed in the shallow soils may be potentially impacting the
underground utility. Details of the additional investigation activities will be presented in the Englewood IM
Yard Test Pit Evaluation Report.

Total Petroleum Hydrocarbon (TPH) Assessment

In 2020, UPRR conducted a Total Petroleum Hydrocarbon (TPH)-Non-Aqueous Phase Liquid (NAPL)
assessment consisting of 56 soil samples from 28 soil borings to evaluate the horizontal and vertical
extent of TPH concentrations in soils and identify possible source characteristics for TPH in soils at the
Site. Details of the assessment were submitted to the TCEQ in the Interim NAPL and TPH-NAPL
Assessment Report dated May 29, 2020, which is included in Appendix 3. The NAPL assessment within
the Englewood Intermodal Yard indicated total TPH TX1005 concentrations in eight soil samples
exceeded the Tier 1 Soilres PCL of 10,000 mg/kg, located within the former AST area and general area of
the former lagoons within the Englewood IM Yard. At each of these soil boring locations, either NAPL
was visually observed or strong hydrocarbon odors were noted on the soil boring logs. The soil TPH
TX1005 results are delineated to less than the Tier 1 Soilres PCL to the north, south, east, and west.
Calculated Tier 1 TPH Mixture PCLs were used as critical PCLs to evaluate the total TPH by TX1005
Method soil sample concentration data. None of the soil samples had total TPH concentrations greater
than the calculated commercial/industrial Tier 1 TPH Mixture critical PCLs, and therefore there is no Total
TPH PCLE Zone for soils at the Site. However, one soil sample (DPT-12-20 (8-9)) collected near the
northern perimeter of the Site had total TPH concentrations that exceeded the calculated residential
critical PCL. Additional sampling closer to the property boundary north of the sampling location is
proposed to evaluate the lateral extent of the total TPH concentrations exceeding the residential Tier 1
TPH Mixture critical PCL in the surface soils. The proposed sample locations are presented on
Attachment 2A-1b but may be adjusted based on field conditions and underground utilities. Soil borings
will be drilled to the top of the uppermost GWBU (A-TZ). Soil samples will be collected continuously for
the total depth of each boring and logged by field personnel and field screened using an organic vapor
meter (OVM). At each boring location, up to two soil samples will be submitted for laboratory analyses for
TPH by Method TX1005. Soil samples will be collected from the following intervals:

e A soil sample from the 0 to 5-foot interval (Surface Soil) where the highest OVM reading or visual
hydrocarbon staining is observed; or, if no OVM readings or staining observed, a sample from the
2 to 5-foot interval will be collected (below the existing asphalt/concrete); and

o A soil sample from a depth below 5 feet to the top of the A-TZ (Subsurface Soil) where the
highest OVM reading or visual hydrocarbon staining is observed; or, if no OVM readings or
staining observed, a sample from the top of A-TZ will be collected.

The sampling activities and analytical data will be submitted to the TCEQ in a separate report.
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Response Action Design

Use this worksheet to provide detailed descriptions of the response action. Attach design and layout
drawings and equipment specifications in Attachment 2A.

Media: On-Site and Off-Site COH ROW Groundwater PCLE
Zones:
A-TZ, B-TZ/B-CZ, C-TZ — Uppermost Groundwater-
Bearing Units

List all media to which this information applies. If the response action is different for another media,
complete a separate worksheet.

Provide a detailed description of the response action. Describe the removal action, decontamination,
treatment system(s), and/or physical or institutional control actions that are proposed for each media and
discuss the reasons for choosing the response action(s). Identify and describe any ecological services
analysis and compensatory restoration plan that will be utilized (if so, include the complete ESA and
compensatory restoration plan in Attachment 2C).

As previously discussed, the remedial objectives for the on-site and off-site COH ROW PCLE Zones in
groundwater will be addressed through a combination of the following remedial actions:

1. Modified Remedy Standard B PMZ - The response action design for the groundwater PCLE
Zones will be to implement the modified Remedy Standard B groundwater response action by
establishing PMZs (On-Site and Off-Site City of Houston ROW) for the groundwater PCLE
Zones in the A-TZ, B-CZ, B-TZ, and C-TZ.

2. Remedy Standard B Physical Control - A slurry wall barrier around the SWMUs and AOCs on
the northeast portion of the HWPW and the former lagoons and fueling ASTs within the
Englewood IM Yard area on the eastern portion of the Site is proposed to reduce the risk of
potential future migration of NAPL and dissolved-phase groundwater COC concentrations
greater than critical PCLs north and east of the Site.

3. NAPL Response Endpoint — Recovery Only (within a PMZ) — An aggressive NAPL recovery
technique using MPE recovery methods in on-site recovery wells and traditional total fluid
pumps (West Side PMZ) is proposed to address the NAPL recovery objective.

Details of the three approaches are provided below.

Modified Remedy Standard B - PMZs
UPRR proposes the following two cumulative PMZ areas (shown on Attachment 2A-2a):

¢ On-Site PMZ - The On-Site PMZ will include the cumulative groundwater PCLE Zones
within the UPRR-owned property consisting of the center to the east portion of the Site and
western portion of the Site (includes the On-Site PMZ (West) area for the B-CZ/B-TZ
GWBU). The proposed PMZ includes the groundwater PCLE Zones for the creosote-related
COCs and arsenic concentrations related to the degradation of the petroleum hydrocarbons.

o Off-Site PMZ (COH ROW) - The off-site PMZ includes the cumulative groundwater PCLE
Zone that extends off-site to the north, east, and west of the Site within the City of Houston
ROW.

The On-Site PMZs (A-TZ, B-CZ/B-TZ, and C-TZ (including the former HWPW, Englewood Intermodal
Yard, and West (B-TZ)) will be deed recorded for commercial/industrial land use and to restrict future
use of groundwater on-site and soil excavation activities within the surface soil PCLE Zone on the
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UPRR-owned property. The Off-Site PMZ City of Houston ROW will be deed restricted to restrict future
use of groundwater on-site, as well as restrictions on soil excavation activities within the surface soil
PCLE Zone along a portion of the City of Houston ROW (concrete sidewalk cap area) along the northern
boundary of the Site.

Remedy Standard B Physical Control

To address response action objectives, remedial technologies suitable for treatment of creosote-related
DNAPL and groundwater PCLE Zones were reviewed to evaluate their feasibility for addressing the
specific remedial objectives of the Site. The following criteria based on the U.S. EPA Guidance for
Conducting Remedial Investigations and Feasibility Studies Under CERCLA (OSWER Directive No.
9355.3-01) (EPA, 1988) were considered:

e Overall protection of human health and the environment - Evaluation of the overall
protectiveness of an alternative;

e Compliance with applicable TRRP critical PCLs for the media affected,;

e Long-term effectiveness and permanence — Magnitude of residual risks and adequacy and
reliability of controls (operation and maintenance (O&M) for each technology and local
conditions that may enhance or reduce effectiveness);

e Reduction of toxicity, mobility, or volume (TMV) through treatment - addresses the remedial
actions that use treatment technologies to permanently and significantly reduce toxicity, mobility,
or volume of the hazardous substances;

e Short-term effectiveness - Short-term impacts based on the remedial alternative during
implementation or construction phase until remedial response objectives are met;

e Implementability - including site conditions and nearby infrastructure that may facilitate
implementation or obstructions that may inhibit successful implementation; applicability to the
Site including site specific conditions which may enhance or reduce effectiveness;

e Cost - encompasses all engineering, construction, and O&M costs incurred over the life of the
project.

As detailed in Worksheet 1.0, each proposed response was also evaluated using the ITRC SMART
metrics. Based on the feasibility evaluation conducted, the following response actions are proposed:

Slurry Cut-Off Wall Physical Control

UPRR proposes to install a vertical barrier in the form of a slurry cut-off wall along the northern and
eastern property boundaries to reduce the risk of potential future migration of NAPL and groundwater
with COC concentrations greater than the critical PCLs from the Site (Attachment 2A-2a). The proposed
slurry cut-off wall consists of a vertical trench excavated along the proposed alignment (northern and
eastern boundaries) and then backfilled with a slurry of native soil and low permeability material such as
bentonite. Soil bentonite slurry walls are commonly used, and other amendments such as cement may
be added in cases where a binder is advantageous to increase the cured strength of the slurry or other
additives may be used to enhance the geochemical stability of the bentonite slurry. During the
installation of a typical cutoff wall, the upper 3 to 5 feet of the alignment is generally used as an
equipment and slurry ‘lead-in trench’. In situations where the low-permeability wall is needed to extend
to ground surface for successful hydraulic isolation, the lead-in trench can be backfilled with a similar
slurry and may include additional binder for increased strength at the top.

Depending on site-specific hydrology, mounding of shallow groundwater on the upgradient side of a
slurry wall can occur. If mounding occurs and creates surface wetting over-topping the slurry wall or
induces groundwater flow around the slurry wall, modest upgradient groundwater extraction can be
used. In either case, installation of a hydraulic cut off wall eliminates migration of impacted groundwater
and DNAPL at the wall location and requires little or no maintenance. The design depth, final location
and length of the cutoff wall will be determined in the final design and would be established primarily to
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mitigate DNAPL migration given the limited solubility of creosote DNAPL. The initial phase of design of
the slurry wall will require additional assessment which is described in the additional studies and tests
section of Worksheet 2.0.

NAPL Response Endpoint — NAPL Recovery Only (within a PMZ)

Per §350.33(f)(4)(E), compliance with applicable PMZ performance criteria must be maintained at the
NAPL zone. Readily removable NAPL will be recovered from recovery wells with DNAPL present within
the PMZ to the extent practicable. UPRR is currently conducting bi-monthly (twice a month) DNAPL
recovery activities from wells with sufficient volumes of DNAPL that can be recovered. Details of these
DNAPL recovery activities are provided to the TCEQ in quarterly reports. The 2020 2"* Quarterly Report
is included in Appendix 3. Monthly to bimonthly DNAPL recovery in on-site and off-site wells has been
generally effective at removing DNAPL and reducing in-well DNAPL thickness over time. However,
UPRR proposes a more aggressive method of DNAPL recovery via mobile MPE and installation of
additional recovery wells. MPE exhibits the following potential advantages over the current DNAPL-only
recovery method:
e Increased DNAPL recovery volumes by inducing DNAPL flow to the well via vacuum
enhancement;
¢ Ability to remove DNAPL beyond just the well casing (i.e., increased radius of influence);
e Recovery of groundwater containing elevated dissolved phase concentrations in the vicinity of
the recovery well; and,
e Recovery of volatile and semi-volatile COCs in the vapor phase.

Mobile MPE units offer the advantage of being able to be positioned at the target well, conducting the
MPE event for a specified amount of time, then mobilizing to the next well location. Extracted fluids
(groundwater and DNAPL) will be stored in a tank on the mobile unit (typically up to 1,500 gallons) or on
a separate vehicle/tanker, transferred to storage tanks on-site at the Container Storage Area (CSA), and
then transported off-site to a permitted facility for disposal or treatment. Extracted vapors from the MPE
events will be monitored and recorded with a flame ionization detector (FID). Vapors will be treated with
thermal oxidation or granular activated carbon (GAC) prior to discharge and the discharged vapor will
also be monitored and recorded with an FID. Mobile MPE events will be conducted to maintain flexibility
with occurrence of DNAPL over time. The proposed schedule for the MPE event is to operate a three-
year pilot test period where MPE events are conducted monthly for the first 12 months, then conducted
quarterly for the next two years. At the end of the three-year period, UPRR will evaluate the
effectiveness of the approach to meet the functional objectives (reduce the in-well thickness and
occurrence of NAPL).

To expand the potential NAPL recovery efforts, UPRR proposes to install additional recovery wells off-
site within the proposed Off-Site COH ROW PMZ (Attachment 2A-2b):
e A-TZ - two recovery wells are proposed along the northern perimeter of the Site outside of the
proposed slurry wall alignment. Through the extensive NAPL assessments conducted at the
Site, no NAPL has been observed in the A-TZ off-site. However, since NAPL has been detected
along the northern perimeter within the Site (MW-57A), the proposed off-site wells will be used
to evaluate the presence of NAPL and recoverability if present in the A-TZ within the COH
ROW.
e B-CZ/B-TZ - Three recovery wells are proposed to be installed off-site within the Off-Site COH
ROW PMZ area.
e C-TZ - Two recovery wells are proposed to be installed within the Off-Site COH ROW PMZ area
northeast of the Site.

The recovery wells will be installed with at least 4-in diameter well casing and screen, coarse-grained
filter pack, and well sump to allow more efficient recovery of the DNAPL.

For the groundwater PCLE Zone and related DNAPL observed in the B-TZ on the west side of the Site,
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no physical control is proposed for that area within the Site. DNAPL has been consistently present in
and recovered from two wells completed in the B-TZ, MW-12B and MW-41B, in the western area. As
indicated in the Interim NAPL and TPH-NAPL Assessment Report (Golder, 2020d; Appendix 3), minimal
CPT/ROST™ and TarGOST® responses were observed in this western portion of the Site. As
described in the Interim Groundwater Monitoring Report (Golder, 2020c; Appendix 3), the extent of the
west groundwater PCLE Zone is limited and it does not appear that off-site migration of dissolved phase
COCs is occurring to the west off Site. The NAPL assessment results coupled with dissolved phase
concentrations below applicable PCLs in the area and the absence of measurable DNAPL in other B-TZ
wells proximal to MW-12B and MW-41B (including TW-41B that was installed as a recovery well in
2009), suggest very localized DNAPL presence in the western portion of the HWPW Site. No DNAPL
has been observed in wells installed off-site to the west of this area. COC concentrations in wells
installed to the west are also below PCLs indicating the isolated nature of the groundwater PCLE in this
area. Therefore, within the installation of the dedicated total fluids pneumatic pumps that were installed
in late March 2020, UPRR proposes to continue the NAPL recovery on a bi-weekly basis using the
dedicated pumps.

Describe all major treatment system components and equipment of the response action. lllustrate the
response action design and provide equipment specifications in Attachment 2A.

A preliminary description of the proposed slurry wall is described below. The slurry wall design will be
developed following the completion of the required pre-design investigations.

General Layout Dimensions and Alignment

The primary objective of the hydraulic barrier wall is to impede groundwater flow from portions of the Site
and establish a subsurface barrier separating the on-site contamination from the off-site areas to the
north and east. This will reduce the risk of potential future migration of groundwater COC concentrations
above the critical PCLs from the Site, and similarly reduce the potential for migration of mobile NAPL from
the Site. Based on the groundwater modeling results presented in Appendix 3, the proposed length of the
barrier wall is approximately 3,400 linear feet (LF). The proposed slurry wall alignment extends parallel to
the Liberty Road ROW and includes an extension from the western terminus southwest towards the main
line rail, as well as an extension from the eastern terminus south along the eastern boundary of the
Englewood Intermodal Yard (see Attachment 2A-2a). This alignment was optimized using the
groundwater flow model (Appendix 3) to provide the desired isolation of groundwater flow while
minimizing groundwater mounding inside the slurry wall area and potential migration of impacted
groundwater around the wall. Based on the simulation results, limited mounding of groundwater is
anticipated on the southern side of the wall but with no indication of surfacing. While the cut-off wall
addresses advective flow across the northern Site boundary where the wall is placed, the mounding
affects create a small area of reverse flow at the edges of the cut-off wall (flow around the edges).
However, the proposed alignment provides enhanced control of DNAPL and dissolved phase COCs, and
reduces the potential for offsite migration along the northern and eastern property boundaries without the
need for additional remediation measures at the wall edges. The final alignment along the northeast
portion may be adjusted pending utility and railroad operations review.

The portion of the slurry wall parallel to the Liberty Road ROW and the western extension is projected to
extend an average of 75 feet below ground surface, keying into the low permeability D-CZ, which
underlies the C-TZ (Attachment 2A-2c). The low permeability and thickness (10-25 feet) of the D-CZ
layer constitute a basal aquiclude. Typical key-in depths range from 2-3 feet into the basal low-
permeability unit and final depths along the alignment will be determined during the design process.

The portion of the slurry wall extending north-south along the eastern property boundary is projected to
extend an average of 50 feet below ground surface, within the C-CZ. Groundwater monitoring, as well as
historic and recent NAPL investigations have indicated that a wall extending to this average depth will be
sufficient to cut off paths of potential contaminant transport and the C-CZ inhibits vertical migration in this
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portion of the Site. The proposed preliminary slurry wall alignment with the proposed depths is presented
on Attachment 2A-2a.

During the initial stage of design, soil borings will be installed along the alignment at regular intervals to
inform the design team of the required barrier wall depth (Attachment 2A-3).

Slurry Mix Design

In general, hydraulic barrier walls are comprised of some combination of native soil, bentonite, and other
binder materials (e.g., slag, Portland cement, cement kiln dust, fly ash, etc.). The mix design is
determined through a laboratory mix trial and the components of the slurry will depend on the following:

o Nature of the native materials (grain size distribution and layer thicknesses;

o Desired permeability, typically on the order of 1 x 10 or 1 x 10 cm/sec at a wall thickness of 30
to 36 inches;

e Desired cured minimum strength, typically ranging from 100 PSI to 800 PSI, depending on the
use of the land over the barrier wall;

e Chemical compatibility between bentonite and the native groundwater and DNAPL, noting that
degradation of bentonite is possible under certain geochemical conditions and additives can be
included in the mix design to overcome most chemical incompatibilities; and

e Availability for potential binder materials.

The initial phase of design will include collection of bulk native soil samples and groundwater along the
barrier alignment and those samples will be used in the mix trials. Availability for binder options will also
be evaluated prior to selection of mix trial components. Details of the pre-design studies for the slurry
wall construction are discussed later in this worksheet.

Construction Methods

Several construction methods are common for hydraulic barrier walls. Given the deepest projected target
depth of approximately 75 feet, a thickness of 30-36 inches and the relatively straight alignment of the
longer sections of the proposed barrier wall, a summary of the viability of common techniques is
presented below, generally in order of increasing cost:

¢ The most common and least expensive construction technique is use of a conventional excavator
(or long-reach) with a 30 to 36-inch bucket. This system is relatively inexpensive to mobilize and
nimble in terms of mobility and maneuverability for complex alignments, varying depths, and
frequent obstructions. However, this technique is limited to depths of approximately 40-45 feet
below grade.

e Trench and Remixing Deep (TRD) soil mixed walls are installed using a rigid vertical cutter that is
fitted to the target depth of installation. This method is relatively quick and cost effective in terms
of installation; however the efficiency of the equipment and construction technique is significantly
reduced by variable target depths and deflections (or hard turns) in the wall alignment. It is not
uncommon for a TRD wall to be thinner (18 to 24 inches) with a lower target permeability (as an
equivalent barrier).

e Overlapping circular elements can be installed using various equipment such as a paddle soil
mixer, secant pile rig, and triple auger deep soil mixing. Each of these techniques has strengths,
and the most suitable often depends on the consistency and grain size distribution of the native
materials, total depth, panel overlap requirement and the control of deflection of the equipment
with depth (quality control requirements).

e The cutter soil mixing (CSM) technique provides a rectangular panel with high energy and high
quality mixing, strong control of verticality to minimize deflection and robust quality control to
verify wall panel placement and mix quality. This technique can be used to depths of
approximately 100 feet below grade. While this technique provides the most uniform mixing and
highest quality control of the techniques listed here, the equipment is less common in the
marketplace and the cost per vertical square foot (VSF) of completed barrier wall tends to be
higher than the previously described methods.
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The initial phase of design will include a review of installation techniques and development of
performance-based specifications that permit bidding using a variety of techniques to accomplish the
barrier wall performance goals.

List permits or registrations needed to construct or implement the response action, including permits or
registrations needed to conduct studies or tests. For VCP sites, list the permits that would be required if
the site was not in the VCP (required by the VCP).

Permitting/Registration Type of permit/registration | Permit or registration Anticipated
Authority number if already application date
issued
TCEQ Construction permits Within 120 days of
(TPDES/SWPPP) RAP approval
City of Houston Monitoring Well Permits Within 120 days of
RAP approval
Harris County Clerk Deed restriction of property NA Within 120 days of
to commercial-industrial RAP approval
use and groundwater use
restriction (On-Site PMZs
and Off-Site PMZ
(including City of Houston
ROW))
TCEQ TCEQ Hazardous Waste SWR 31547 HW Permit
(HW) Permit/Compliance HW Permit: 50343 Renewal/Revision
Plan Expires June 10, 2015 | submitted

December 10, 2014

Identify and discuss the results of any studies or tests, such as pilot studies, feasibility studies, technical
impracticability studies, treatability studies, and/or toxicity studies conducted or proposed to be conducted
at the affected property. Discuss the reason for the study or test and how it verifies the effectiveness and
appropriateness of the chosen response action or documents that a particular response action is not
appropriate for the affected property. Describe how the results of completed studies or tests determined
the design or choice of response action. Attach any separate reports and supporting documentation in

Appendix 3.

The following pre-design studies were conducted at the Site to address specific deficiencies raised by the
TCEQ in the TCEQ 4" TNOD dated April 11, 2019:

1. Soil Vapor Intrusion Assessment Interim Report dated March 31, 2020 and Updated Soil Vapor
Intrusion Assessment Interim Report dated August 4, 2020

2. Pentachlorophenol Soil Assessment Interim Report dated March 30, 2020 and Updated
Pentachlorophenol Soil Assessment Interim Report dated July 14, 2020

3. Interim Groundwater Monitoring Report (2019-2020) dated April 30, 2020 (IGMR)

4. Interim Non-Aqueous Phase Liquid (NAPL) and Total Petroleum Hydrocarbon (TPH)-NAPL
Assessment Report dated May 29, 2020

Copies of the reports listed above detailing these pre-design studies are included in Appendix 3. A
correction was made to the monitoring well boring logs installed in February and March 2020 that were
submitted in the IGMR. The vertical datum used for the initial survey for the monitoring wells was
incorrect. The wells were resurveyed in May 2020 to the datum used for the previous wells site wide.

10
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Revised Groundwater Gradient Maps (Figure 5A-1b through 5A-3b of the IGMR) and revised boring logs
are included under Appendix 2 (Boring Logs) and Appendix 3 (Addendum to IGMR).

As part of the development of the proposed response action, the following technical memorandums were
prepared and included in Appendix 3:

1. 3-D Visualization Model Technical Memorandum dated August 18, 2020;

2. Groundwater Flow Model Report dated August 18, 2020;

3. Mass Flux Technical Memorandum dated August 18, 2020.

3-D Visualization Model Technical Memorandum

Environmental investigations since the mid-1990s have yielded significant information regarding Site
conditions (ERM, 2004; PBW, 2009; PBW, 2011; PBW, 2014; Golder, 2020d). As such, Site
hydrogeologic, high resolution site characterization information, and groundwater analytical data were
incorporated into a three-dimensional (3-D) visualization model using Earth Volumetric Studio (EVS)
Version 2019.9.0 software by C-Tech Development. In addition to consolidation of Site information, the
3-D visualization serves to better drive response action decision making. A technical memorandum
describing the 3-D visualization development methods and assumptions is attached in Appendix 3.

Groundwater Flow Model Report

A groundwater flow model was developed for the areas of concern and general vicinity to provide
reasonable simulations of DNAPL migration mitigation technologies. The numerical groundwater flow
model MODFLOW-2005 (Harbaugh et al, 2017) was selected due to the reliability of the base model
code, the general industry acceptance of the validated model code, and the availability of robust pre- and
post-processors. In this modeling program, Groundwater Vistas Version 7 (ESI, 2020) was selected as
the pre- and post-processor. The modeling investigation included the following process:

¢ Incorporation of the Conceptual Site Model (CSM) and EVS Visualization output files to establish
the hydrostratigraphy for the model domain and to facilitate layer and grid assignments;

e Incorporation of site-specific data, local and regional climatology data, and regional hydrogeology
data to establish boundary conditions;

e Use of groundwater elevations recorded during semi-annual monitoring events to develop a
calibrated steady state model for the site. This included selection of optimal data sets based on
the completeness of the data (i.e., number and distribution of wells measured) and relative
stability of climactic conditions (i.e., avoiding excessively wet or dry seasonal conditions);

e Use of the steady state model as base conditions, and incorporation of various cutoff wall
alignments to optimize the elimination of DNAPL migration while minimizing shallow groundwater
mounding;

o Use of the steady state model as base conditions and incorporation of various groundwater
extraction scenarios to optimize hydraulic containment in the area if interest on the northern
boundary.

A technical memorandum summarizing the groundwater model development and results is included in
Appendix 3.

Mass Flux Technical Memorandum

An evaluation of mass flux was conducted to better understand conditions for potential groundwater COC
migration along the northern property boundary of the HWPW Site. A transect of wells at or near the
northern property boundary from each applicable lithologic zone was evaluated. The evaluation
concluded that mass flux using the available monitoring wells along the northern HWPW property
boundary indicate the bulk of the mass flux in the A-TZ is east of MW-15A extending to MW-18A. In
addition, COC concentrations within the B-TZ/B-CZ also indicate the bulk of the mass flux is east of MW-
14. Based on the mass flux calculations for the transect along the northern boundary, the mass flux
calculated for the A-TZ was several orders of magnitude higher than mass flux calculated for the B-TZ/B-
CZ PCLE zones. However, the groundwater PCLE Zone maps presented in the IGMR (Golder, 2020a)
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indicate that the A-TZ groundwater PCLE Zone only extends into the City of Houston Liberty Road ROW,
whereas the B-CZ/B-TZ groundwater PCLE Zone extends further north onto the off-site properties. This
is primarily due to the groundwater flow conditions where the A-TZ has a northeasterly flow direction on
the west side of the transect and becomes more easterly on the east side of the transect. Also, the actual
COC concentrations observed in the B-TZ/B-CZ are higher to the north than the mass flux calculations
suggest. Based on the results of groundwater monitoring, DNAPL and/or elevated COCs indicating
potential NAPL are present within off-site wells MW-35B (B-TZ), MW-68B (B-TZ; DNAPL), MW-32B (B-
CZ; DNAPL), and MW-70B (B-CZ/ DNAPL). These wells, located beyond the transect, indicate that the
DNAPL mass predominately found in the secondary porosity (i.e., thin carbonate seams and fractures in
the clay) off-site in the B-CZ/B-TZ is providing a source for the dissolved phase in the B-CZ/B-TZ
groundwater off-site rather than a significant mass flux from the Site. A technical memorandum
summarizing the mass flux evaluation and results is included in Appendix 3.

Proposed Pilot Studies/Pre-Design Investigations
The following pilot studies are proposed to verify the effectiveness and appropriateness of the chosen
response actions.

Multi-Phase Extraction (MPE) Pilot Test

Mobile MPE is proposed as a more aggressive method of DNAPL recovery than current manual recovery
methods. In addition to DNAPL recovery, MPE also removes aqueous and vapor phase chemicals of
concern if present. A mobile MPE pilot test is proposed to accomplish the following objectives:

o Assess the ability of the mobile MPE unit to access each well location;

e Evaluate total fluids flow rates and the volume of recovered DNAPL compared to historic DNAPL
recovery efforts;

o Evaluate contaminant mass removed in the vapor phase;

o Estimate the likely target duration of MPE for each well location during future events; and,

e Assess the need for engineered recovery wells.

A 12-month pilot study to evaluate DNAPL recovery using MPE at the Site will be initiated following the
installation of proposed large diameter (4-in) recovery wells off-Site. The frequency of mobile MPE events
will be adjusted based on changes in DNAPL recoverability, but initially will be conducted monthly for the
pilot study. As part of the remediation decision process, UPRR will regularly monitor the performance of
the MPE approach during the pilot study through assessing NAPL levels in the recovery wells. Quarterly
reports will be submitted to the TCEQ following the initiation of MPE events.

Confirmation Soil Boring Plan
During the initial phase of the slurry wall design, soil borings will be installed along the proposed barrier
wall alignment at spacing of approximately 100 feet to a minimum depth of 5 feet into the D-CZ layer, and
samples will be collected for the following:
e Geotechnical Standard Penetration Tests (SPT) at intervals of no more than 5 vertical feet,
e Grain size samples at each significant change in lithology.
e Bulk samples representing each lithologic interval from selected boreholes for mix trials
e Groundwater samples from representative (existing) monitoring wells for geochemical
parameters and COCs, including sufficient quantity for use in mix trials.
o Depth to the target key-in unit (D-CZ), and collection of intact shelby tube samples at
representative boreholes for permeability testing.

Proposed locations are depicted in Attachment 2A-3 and are subject to change during the design
process.

Barrier Wall Mix Design
The final design will include performance specifications for the barrier wall, and the remediation
contractor will be responsible for completing their laboratory mix design and field verification trials prior to
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commencement of barrier wall production. However, a preliminary mix design will be performed during
the barrier wall design process to identify viable binders and mix ratios that will assist bidders in
estimating costs for materials associated with the barrier installation. The preliminary mix design will
incorporate bulk soil samples, NAPL samples, and groundwater samples along the alignment into a
series of mix ratios for laboratory testing. Laboratory testing will include thorough mixing of the native
materials with prescribed ratios of bentonite and (potentially) binders, and the resulting materials will be
appropriately cured and tested for permeability. The results of the preliminary mix design will be
summarized in a technical memorandum that will be included in the bid package for remediation
contractors. The successful contractor will then be directed to perform their own final sampling, mix trials,
and field verification testing prior to full scale construction of the barrier wall to meet the designed
performance specification.
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Response Action Design

Use this worksheet to provide detailed descriptions of the response action. Attach design and layout
drawings and equipment specifications in Attachment 2A.

Media: Off-Site Groundwater PCLE Zone:
A-TZ, B-TZ/B-CZ, C-TZ - Uppermost Groundwater-
Bearing Units

List all media to which this information applies. If the response action is different for another media,
complete a separate worksheet.

Provide a detailed description of the response action. Describe the removal action, decontamination,
treatment system(s), and/or physical or institutional control actions that are proposed for each media and
discuss the reasons for choosing the response action(s). Identify and describe any ecological services
analysis and compensatory restoration plan that will be utilized (if so, include the complete ESA and
compensatory restoration plan in Attachment 2C).

The remedial objectives for the off-site groundwater PCLE Zones will be addressed through a Remedy
Standard B (Remedy Standard A equivalent) - decontaminate the groundwater with the goal of reducing
COC concentrations to the critical groundwater PCLs throughout the off-site groundwater PCLE Zone.
As previously discussed, the response objective of reducing COC concentrations to the critical
groundwater PCLs throughout the off-site groundwater PCLE Zone is considered an absolute objective
for the Site. However, as a result of the site conditions (existing buildings, City of Houston utility
infrastructure, limited physical access, as well as the unfavorable and complex Site geologic conditions
and the inherent physical characteristics of the creosote DNAPL), that remedial objective with current
remedial technologies is not possible to achieve within a reasonable time frame. As a result, a proposed
functional objective for the off-site area is to recover creosote DNAPL to reduce the extent of DNAPL
and related groundwater PCLE Zone off-site.

To address response action objectives for the off-site areas, remedial technologies suitable for treatment
of creosote-related DNAPL and dissolved phase constituents in the context of the CSM were reviewed
to evaluate their feasibility for addressing the functional objective for the off-site area. The following
criteria based on the EPA Guidance (EPA, 1988) were considered:

e Overall protection of human health and the environment - Evaluation of the overall
protectiveness of an alternative;

e Compliance with applicable TRRP critical PCLs for the media affected;

e Long-term effectiveness and permanence — Magnitude of residual risks and adequacy and
reliability of controls (operation and maintenance (O&M) for each technology and local
conditions that may enhance or reduce effectiveness);

¢ Reduction of toxicity, mobility, or volume (TMV) through treatment - addresses the remedial
actions that use treatment technologies to permanently and significantly reduce toxicity, mobility,
or volume of the hazardous substances;

o Short-term effectiveness - Short-term impacts based on the remedial alternative during
implementation or construction phase until remedial response objectives are met;

o Implementability - including site conditions and nearby infrastructure that may facilitate
implementation or obstructions that may inhibit successful implementation; applicability to the
Site including site specific conditions which may enhance or reduce effectiveness;

e Cost - encompasses all engineering, construction, and O&M costs incurred over the life of the
project.

Based on the feasibility evaluation conducted and to attain this reasonable functional objective, mobile
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MPE was selected as the preferred response primarily based on hydrogeologic setting considerations.
The majority of the groundwater PCLE Zone that extends off-site resides in the B-CZ/B-TZ. As detailed
in the RAP Revision No. 0 (PBW, 2014), based on the presence of NAPL within the calcareous unit
within the B-CZ, the carbonate seams appear to be the primary location of DNAPL within this unit along
within discrete clay fractures in the B-CZ. However, the slug test results indicate very low hydraulic
conductivity (geometric mean of the hydraulic conductivity at 1.2x107 cm/sec) and transmissivity,
despite the test wells purposefully being screened across the calcareous nodule layers, where hydraulic
conductivity within B-CZ is expected to be the highest. This extremely low hydraulic conductivity
(essentially the same as what is required for a RCRA landfill clay liner) supports the classification of B-
CZ as saturated soils rather than a groundwater unit, and the expectation that NAPL recovery through
active pumping from the nodule layers or fractures would not be effective. Further, even though
calcareous seams are believed to be the mechanism for the presence of NAPL in some off-site
locations, the potential for future migration of NAPL is addressed by the installation of the proposed
slurry wall on-site essentially establishing a subsurface barrier separating the on-site contamination
where areas of NAPL mass were observed in the subsurface through the CPT/TarGOST assessment
from the off-site areas to the north and east. The mobile MPE technology was selected based on the
technology’s ability to remove NAPL, groundwater, and vapors, if present, and perform that on an
episodic basis since the B-CZ formation cannot sustain fluid flow to justify a permanent system based on
the hydraulic testing conducted in wells completed in the B-CZ discussed above.

Mobile MPE units offer the advantage of being able to position at the target well within the City of
Houston ROW, conducting the MPE event for a specified amount of time, then mobilizing to the next well
location. Extracted fluids (groundwater and DNAPL) will be stored in a tank on the mobile unit (typically
up to 1,500 gallons) or on a separate vehicle/tanker during the extraction events, transferred to storage
tanks on-site at the Container Storage Area (CSA), and then transported off-site to a permitted facility for
final disposal. Extracted vapors from the MPE events will be monitored and recorded with a flame
ionization detector (FID). Vapors will be treated with thermal oxidation or granular activated carbon
(GAC) prior to discharge and the discharged vapor will also be monitored and recorded with an FID.

One of the advantages of conducting mobile MPE events includes maintaining flexibility of adding or
reducing the number of recovery wells with the occurrence of DNAPL over time, and to limit disruption to
the off-site residential areas as part of the remedial action.

Therefore, UPRR proposes to address the off-site groundwater PCLE Zone in the following phased
approach:

1. Install up to nine DNAPL recovery wells north of the Site within the City of Houston ROW (but
outside the proposed Off-Site COH ROW PMZ) to be included with the proposed recovery wells
of the Off-Site COH ROW PMZ area (proposed locations shown on Attachment 2A-2b);

2. Once the recovery wells have been installed, MPE will be implemented at the existing DNAPL
recovery wells (see 2" Quarter 2020 DNAPL Report for list of current existing wells, Appendix
3) and proposed recovery wells to enhance DNAPL recovery off-site;

3. The MPE events will be conducted monthly for the first year, then quarterly for two more years;

4. After three years of operation, the response action objectives will be evaluated following the
ITRC IDSS approach; and

5. Concurrently with the more active DNAPL recovery activities, MNA, which is currently occurring
at the Site as discussed in more detail below, will be implemented as one part of the overall
groundwater response along with the installation of the slurry wall on-site to reduce potential
migration from the Site to off-site areas.

The additional DNAPL recovery wells will be designed (i.e., larger diameters and screen slot sizes, with
sumps) and installed to enhance DNAPL recovery from the target GWBUs. The proposed well design is
described in Attachment 2B. The recovery well construction will be based on a combination of soil
borings and CPT/TarGOST information detailed in the NAPL Assessment Report (Golder, 2020d). The
recovery method of MPE involves the simultaneous extraction of soil vapor, groundwater, and DNAPL
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by applying a vacuum to a sealed well. Liquid flow rates are increased due to the increased pressure
gradient applied on the system. As previously discussed, the more aggressive method of DNAPL
recovery via MPE has the following potential advantages:

e Increased DNAPL recovery volumes by inducing DNAPL flow to the well via vacuum

enhancement;

e Ability to remove DNAPL beyond just the well casing (i.e., increased radius of influence);

¢ Recovery of groundwater containing elevated dissolved phase concentrations; and,

¢ Remediation of volatile and semi-volatile chemicals of concern in the vapor phase.

A mobile MPE pilot test is recommended to evaluate the proposed response. The duration of the MPE
events will be informed by pilot testing; however, it is anticipated that MPE will be conducted for 1-4
hours per well during each event. The frequency of mobile MPE events will be adjusted based on
changes in DNAPL recoverability, but initially the proposed recovery frequency will be conducted
monthly for the first year of operation, then quarterly thereafter for two years.

As part of the remediation decision process, UPRR will regularly monitor the performance of the MPE
approach through assessing NAPL levels in the recovery wells and evaluate the groundwater COC
concentrations in the groundwater PCLE Zone. During the monitoring phase and after the initial three
years of operation, UPRR will evaluate if the mobile MPE technology is resulting in progress of achieving
the functional objective and will evaluate if more efficient alternative technologies have become
available. Following the initial three-year period, the remedy alternative will be evaluated relative to
progress being made toward achieving the functional objective. If the progress toward meeting that
functional objective is not acceptable, the CSM will be reviewed, and remedial objectives will be re-
evaluated as MPE recovery activities continue until an alternative is selected and approved. This
process flow for the remediation decision process, as taken from ITR IDSS (ITRC, 2011) guidance, is
presented below.

Conceptual -
pikie s Develop/Revise CSM

Remedial Set/revisit Functional
Objectives Objectives

Has a more
efficient alt.
become
available?

Evaluate/re-evaluate & Is progress Revaluate

select technologies toward the the basis of
Functional original
Treatment Objective decision,

Tec

acceptable? review CSM

Implement
Technology (ies)
Are

Monitor i
Performance St Closure Strategy |

Objectives
met?

Monitoring

For each treatment area

Remedy
Evaluate Evaluation

Progress

Source: ITRC Integrated DNAPL Site Strategy (IDSS), November 2% 1

This response action will support the attempt to achieve the TRRP-32 NAPL response endpoint of
recovering the soluble NAPL fraction sufficient to eliminate source contributions to groundwater PCLE
zone.

In addition to the MPE, natural attenuation is currently on-going at the Site. Creosote DNAPL does not
create large, extensive dissolved-phase plumes outside of where the creosote DNAPL is found to be
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present in the subsurface. Studies have shown that the dissolved COC plumes from creosote sources
tend to have concentrations three to 50 times lower about 150 feet downgradient of the source
compared to source concentrations (Kiilerich, 1996). This is supported at the Site by the limited
migration distance of the dissolved-phase plume from the areas where DNAPL is observed, indicating a
primary line of evidence (PLOE) that natural attenuation is occurring and controlling large-scale
expansion of groundwater with COCs above cPCLs from migrating beyond the current PCLE Zones. As
described above and in the Mass Flux Evaluation Technical Memorandum provided in Appendix 3,
DNAPL is present within the B-TZ/B-CZ off-Site, which is likely the main contributing source to the
groundwater PCLE zone off-Site. Furthermore, groundwater analytical data from the three upper
GWBUs indicate that the COC concentrations in a majority of wells do not exhibit increasing trends.
Preliminary trend analysis was discussed in the IGMR (Golder, 2020c).

A more extensive statistical evaluation and revised trend test results for the most common COCs (2-
methylnaphthalene, 2,4-dimethylphenol, benzene, dibenzofuran, and naphthalene) are included in
Appendix 7. In the revised trend analysis evaluating groundwater data from 2009 to 2020, non-detects
were set to a common value lower than any detections (see Appendix 7) to account for variation in
laboratory dilutions and to prevent false trends based on non-detects. Concentrations of at least one
COC exhibited an increasing or probably increasing trend in the following wells:

e B-CZ/B-TZ Wells: MW-33BR, MW-35B, MW-38B, MW-49B, MW-70B, MW-83B, MW-90B, TW-

41B, and
o C-TZ Wells: MW-12C, MW-19C, MW-21C, and MW-25C

The increasing trends for the wells can be explained as follows:

o DNAPL is present in wells MW-49B and MW-70B.

o Wells TW-41B and MW-25C are within 100 feet of wells in which DNAPL has been observed.

e Concentrations of COCs that exhibit increasing or probably increasing trends in MW-33BR, MW-
35B, MW-38B, MW-90B, MW-12C, MW-19C, and MW-21C are multiple orders of magnitude
lower than RALs with a majority of the datasets comprising of non-detects or estimates (J-
flagged).

e Since installation in 2018, benzene concentrations in MW-83B have been above the RAL and
has ranged from 0.018 mg/L to 0.032 mg/L with a standard deviation of 0.006 mg/L with the
highest concentration detected in January 2019 at 0.032 mg/L. However, since then, benzene
concentrations have decreased to 0.021 mg/L in July 2019 and January 2020.

Geochemical parameters, including dissolved iron and manganese, sulfate, nitrate, alkalinity, and total
organic carbon, will be analyzed in groundwater during the next two semi-annual sampling events to
evaluate the geochemical setting in the GWBUs for additional lines of evidence for natural attenuation
processes. Groundwater geochemical indicator data will be evaluated following the TRRP guidance
Monitored Natural Attenuation Demonstrations under TRRP (TRRP-33) and summarized in the annual
groundwater monitoring reports.

Describe all major treatment system components and equipment of the response action. lllustrate the
response action design and provide equipment specifications in Attachment 2A.

The mobile vacuum enhanced MPE can be implemented in different ways, but it is anticipated that a dual
pump configuration will be used given the depths of the wells typically exhibiting DNAPL off-site. A dual
pump configuration utilizes a separate submersible pump for groundwater and DNAPL recovery in
conjunction with a separate vacuum applied at the sealed well head. Unlike other methods that use a
drop tube, a hydraulic gradient is induced with the in-well pump that provides a deep enough depression
to overcome the groundwater rising effect as a result of the induced vacuum. Designed well manifolds
are used during the events to allow pump, discharge, and instrumentation lines to enter the well without
loss of induced vacuum. Pressure transducers or level controls are often used to prevent the vacuum
from causing the pump to lose positive suction head and cavitate. Extracted fluids (groundwater and
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DNAPL) will be stored in a tank on the mobile unit (typically up to 1,500 gallons) or on a separate
vehicle/tanker, transferred to storage tanks on-site at the Container Storage Area (CSA), and then
transported off-site to a permitted facility for disposal or treatment. Extracted vapors from the MPE
events will be monitored and recorded with an FID. Vapors will be treated with thermal oxidation or GAC

prior to discharge and the discharged vapor will also be monitored and recorded with an FID.

List permits or registrations needed to construct or implement the response action, including permits or
registrations needed to conduct studies or tests. For VCP sites, list the permits that would be required if
the site was not in the VCP (required by the VCP).

Permitting/Registration Type of permit/registration Permit or registration Anticipated
Authority number if already application date
issued
City of Houston Monitoring Well Permits Within 30 days or
receiving approval
of the Revised
RAP.
Harris County Clerk Deed restriction of property NA Within 120 days of
to commercial-industrial RAP approval
use and groundwater use
restriction (On-Site PMZs
and Off-Site PMZ
(including City of Houston
ROW))
TCEQ TCEQ Hazardous Waste SWR 31547 HW Permit
(HW) Permit/Compliance HW Permit;: 50343 Renewal/Revision
Plan Expires June 10, 2015 | submitted
December 10, 2014
TCEQ Permit-by Rule (PBR) TBD Within 90 days or
receiving approval
of the Revised
RAP.

Identify and discuss the results of any studies or tests, such as pilot studies, feasibility studies, technical
impracticability studies, treatability studies, and/or toxicity studies conducted or proposed to be conducted
at the affected property. Discuss the reason for the study or test and how it verifies the effectiveness and
appropriateness of the chosen response action or documents that a particular response action is not
appropriate for the affected property. Describe how the results of completed studies or tests determined
the design or choice of response action. Attach any separate reports and supporting documentation in

Appendix 3.

As previously indicated, the following pre-design studies were conducted at the Site to address specific
deficiencies raised by the TCEQ in the TCEQ 4™ TNOD dated April 11, 2019, that includes the off-site

areas:

1. Interim Groundwater Monitoring Report (2019-2020) dated April 30, 2020

2. Interim Non-Aqueous Phase Liquid (NAPL) and Total Petroleum Hydrocarbon (TPH)-NAPL
Assessment Report dated May 29, 2020

Reports are included in Appendix 3.

Proposed Pilot Studies

The following pilot studies are proposed to verify the effectiveness and appropriateness of the chosen
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response actions.

Mobile MPE Pilot Test

Mobile MPE is proposed as a more aggressive method of DNAPL recovery than current methods.
addition to DNAPL recovery, MPE also removes aqueous and vapor phase chemicals of concern if
present. A mobile MPE pilot test is proposed to accomplish the following objectives:

e Assess the ability of the mobile MPE unit to access each well location;
e Evaluate total fluids flow rates and the volume of recovered DNAPL compared to historic DNAPL

recovery efforts;

e Evaluate contaminant mass removed in the vapor phase; and

o Estimate the likely target duration of MPE for each well location during future events.

In

Recovery wells will be installed as detailed in previous sections of Worksheet 2.0 and in Attachment 3. A
12-month pilot study to evaluate DNAPL recovery using MPE at the Site will be initiated following the

installation of proposed recovery wells. The frequency of mobile MPE events will be adjusted based on
changes in DNAPL recoverability, but initially will be conducted monthly for the pilot study. As part of the
remediation decision process, UPRR will regularly monitor the performance of the MPE approach during

the pilot study through assessing NAPL levels in the recovery wells. Quarterly reports will be submitted

to the TCEQ following the initiation of MPE events.

Monitored Natural Attenuation (MNA)

During the MPE study, geochemical parameters, including dissolved iron and manganese, sulfate, nitrate,
alkalinity, and total organic carbon, will be analyzed in groundwater. Groundwater geochemical indicator
data will be evaluated and summarized in the annual groundwater monitoring reports following the TRRP
guidance Monitored Natural Attenuation Demonstrations under TRRP (TRRP-33) (TCEQ, 2010c) as part

of the MNA Demonstration for the Site.
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ATTACHMENT 2A
RESPONSE ACTION DIAGRAMS AND COMPONENT/EQUIPMENT DESCRIPTIONS

Attachment 2A-1a — Response Action — Soil — Capped Areas and NAPL Collection System
Attachment 2A-1b — Response Action — Soil — Additional TPH Sampling
Attachment 2A-1c — Response Action — Soil — Englewood Intermodal Yard — NAPL
Collection System and Seep Areas
Attachment 2A-1d — NAPL Collection System Design
Attachment 2A-2a — Response Action Design — Groundwater
Attachment 2A-2b — Response Action Design — Groundwater — Off-Site
Attachment 2A-2¢c — Response Action Design — Groundwater — Proposed Slurry Wall
Attachment 2A-3 — Response Action Design — Slurry Wall — Confirmation Soil Boring Locations
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1. SAMPLE INTERVAL IN FEET BELOW GROUND SURFACE (BGS).

2. BOLD AND ITALICIZED RESULTS EXCEEDS APPLICABLE RESIDENTIAL PCL FOR TPH, AS
CALCULATED IN THE INTERIM NON-AQUEOUS PHASE LIQUID (NAPL) AND TOTAL
PETROLEUM HYDROCARBON-NAPL REPORT DATED MAY 29, 2020.

3. TEST PITS CONDUCTED IN 2020 CURRENTLY UNDER ASSESSMENT.

TPHO005 (Cs-Css)
Concentration

(mg/kg)

Sample Interval
(BGS)

REFERENCE(S)
BASE MAP FROM ERM-SOUTHEAST, INC APAR ADDENDUM, FIG 3-1, DATED JUNE 2004.

1" = 250' FEET
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EXISTING CONCRETE

EXISTING ASPHALT

EXISTING MAJOR CONTOURS
EXISTING MINOR CONTOURS
EXISTING STORMWATER DRAIN LINE

EXISTING RAIL SPURS
EXISTING PARKING STALL STRIPE

EXISTING PARKING STALL LABELS

EXISTING 2 in ELECTRICAL CONDUIT

(PVC SCH 80 OR HDPE OF EQUVALENT THICKNESS)
EXISTING LIGHT POLE

EXISTING BOLLARD

EXISTING STORMWATER INLET

EXISTING NAPL COLLECTION SUMP
A-TZ MONITORING WELL LOCATION

C-TZ MONITORING WELL LOCATION

'.______I
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EXISTING NAPL COLLECTION SYSTEM
(CONSTRUCTED FEB. 2019)

APPROXIMATE AREA OF SEASONAL BROWN
WATER SEEPS

HISTORICAL NAPL SEEP LOCATION
TEST PIT LOCATION (2019)

TEST PIT LOCATION (JULY 2020)

REFERENCE(S)
BASE MAP TAKEN FROM GOOGLE EARTH, DATED 02-23-2019
SURVEY BY: SURVEYING AND MAPPING, LLC (SAM)

1019 CENTRAL PARKWAY NORTH SUITE 104
SAN ANTONIO, TEXAS 78232

NOTE(S)

1.

THE SURVEYED INFORMATION DEPICTED HEREON IS BASED ON TEXAS SOUTH
CENTRAL USING TEXAS COORDINATE SYSTEM, NAD27 TEXAS STATE PLANE, SOUTH
CENTRAL ZONE. ALL DISTANCES ARE REPRESENTED IN GRID VALUES, MEASURED IN
U.S. SURVEY FEET, AND ARE BASED ON SAID HORIZONTAL DATUM.

ELEVATIONS SHOWN HEREON ARE PURSUANT TO THE NORTH AMERICAN VERTICAL
DATUM OF 1988 (NAVD 88) (GEOID 128).

UNDERGROUND UTILITIES SHOW HEREON ARE APPROXIMATE BASED ON A
RIGHT-OF-WAY AND TRACK MAP PROVIDED FOR INFORMATION. ALWAYS CALL 811
BEFORE YOU DIG.
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REINFORCED CONCRETE

COMPACTED BASE MATERIAL
(TXDOT GRADE 1 AGGREGATE)

COMPACTED SELECT FILL

COMPACTED HIGH PERMEABLITY FILL
2" BUNKER ROCK FROM GULFCOAST

MATERIAL, INC.

(PRODUCT 122002—2 INCH BUNKER)
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2. Min. 3 day compression strength = 4,500 psi (high early strength). 2. Round closed cell polyethylene backer rod. Use UNION PACIFIC RAILROAD CO,
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SCOPE OF WORK:

1

THE CONTRACTOR SHALL REMOVE AT LEAST THE TOP 4' OF
THE EXISTING REINFORCED CONCRETE PAVEMENT, ASPHALT,
ROAD BASE AND SUBGRADE MATERIAL UNDER THE AREAS OF
EXCAVATION SHOWN IN FIGURE 2, THE OWNER OR HIS
ON-SITE REPRESENTATIVE SHALL BE GIVEN ADEQUATE
NOTICE BEFORE THE CONTRACTOR REACHES THE EXTENTS
OF THE REQUIRED EXCAVATION TO ALLOW FOR ADEQUATE
INSPECTION BY THE OWNER. THE CONTRACTOR SHALL
CONTINUE TO CONDUCT ADDITIONAL SAW CUTTING,
DEMOLITION AND EXCAVATION AS REQUIRED BY THE OWNER,
BEFORE BEGINNING REFILLING OPERATIONS.

EXCAVATED REINFORCED CONCRETE AND ASPHALT
PAVEMENT MATERIAL SHALL BE ASSUMED T0O BE CLEAN AND
APPROPRIATE FOR OFF-SITE RECYCLING OR DISPOSAL.
BEFORE OFF-SITE DISPOSAL, THE CONTRACTOR SHALL
ALLOW THE OWNER TO INSPECT THE MATERIAL TO CONFIRM
THIS ASSUMPTION.

EXCAVATED ROAD BASE AND SUBGRADE MATERIAL SHALL BE
ASSUMED TO BE NON-HAZARDOUS CLASS | INDUSTRIAL
MATERIAL AND SHALL BE TRANSPORTED AND DISPOSED OF
OFF-SITE IN ACCORDANCE WITH ALL APPLICABLE LOCAL,
STATE AND FEDERAL REGULATIONS,

AS EXCAVATION ACTIVITIES ARE ON-GOING, THERE IS A
SIGNIFICANT POSSIBLITY THAT POOLS OR SEEPS OF LNAPL
AND/OR LNAPL IMPACTED WATER WILL BE ENCOUNTERED.
THE LIQUIDS ENTERING THE EXCAVATIONS MUST BE
CAPTURED AND COLLECTED BY THE CONTRACTOR. THE
COLLECTED LIQUIDS SHALL BE PLACED INTO APPROPRIATE
CONTAINERS, THE CONTRACTOR SHALL BE RESPONSIBLE
FOR ANALYZING, CHARACTERIZING AND PROFILING THE
MATERIAL FOR PROPER OFF-SITE TRANSPORTATION AND
DISPOSAL.

AFTER THE COMPLETION OF EXCAVATION OPERATIONS, THE
CONTRACTOR SHALL INSTALL THE SUBSURFACE NAPL
COLLECTION SYSTEM DESCRIBED IN FIGURE 3 AND THEN
REPLACE THE PAVEMENT AND MARKING SYSTEM IN
>_Moomc>zom WITH THE DETAILS SHOWN IN FIGURE 2 AND
FIGURE 4.

GENERAL NOTES:

THE CONTRACTOR SHALL CAREFULLY READ ALL OF THESE NOTES
AND SPECIFICATIONS, THE CONTRACTOR SHALL BE SATISFIED AS
TO THEIR MEANING AND INTENT AND SHALL BE RESPONSIBLE FOR
COMPLYING WITH EACH.

1.

THE CONTRACTOR SHALL INSPECT THE SITE OF THE WORK
PRIOR TO BIDDING TO SATISFY THEMSELVES BY PERSONAL
EXAMINATION OR BY SUCH OTHER MEANS AS THEY MAY
PREFER, OF THE LOCATION OF THE PROPOSED WORK, AND
OF THE ACTUAL CONDITIONS OF THE PROJECT SITE. IF,
DURING THE COURSE OF THEIR EXAMINATION, A BIDDER
FINDS CONDITIONS WHICH APPEAR TO BE IN CONFLICT WITH
THE PROJECT PLANS AND SPECIFICATIONS, THEY SHALL
CONTACT THE ENGINEER AND/OR OWNER FOR ADDITIONAL
INFORMATION AND EXPLANATION BEFORE SUBMITTING THEIR
BID. ANY OBSERVABLE CONDITIONS IN CONFLICT WITH
PLANS AND SPECIFICATIONS THAT ARE NOT REPORTED IN BID
WILL NOT RESULT IN A CHANGE ORDER.

THE CONTRACTOR IS RESPONSIBLE TO NOTIFY THE
ENGINEER AND FACILITY MANAGER WITH AT LEAST 2 WEEKS
NOTICE PRIOR TO MOBILIZATION, CONTRACTOR IS
OBLIGATED TO FACILITATE FACILITY SCHEDULES AND
BUSINESS OPERATIONS.

CONTRACTOR SHALL COORDINATE ALL WORK SCHEDULES
AND CONSTRUCTION LIMITS WITH THE FACILITY OPERATIONS
8@zmﬂmmx AND ENGINEER PRIOR TO COMMENCING ANY

THE CONTRACTOR SHALL COMPLY WITH ALL FEDERAL,
STATE, COUNTY, AND CITY LAWS AND ORDINANCES AND OF
ALL REGULATIONS, OF THE DEPARTMENT OF INDUSTRIAL
RELATIONS, OSHA, NPDES, AND INDUSTRIAL ACCIDENT
COMMISSION RELATED TO THE SAFETY AND CHARACTER OF
THE WORK, EQUIPMENT, AND LABOR PERSONNEL.

ALL CONSTRUCTION SHALL CONFORM WITH LOCAL
DEPARTMENT OF TRANSPORTATION SPECIFICATIONS UNLESS
OTHERWISE NOTED.

THE CONTRACTOR IS RESPONSIBLE FOR OBTAINING ALL
PERMITS, BONDS, INSURANCE, ETC. AND PAYING ALL FEES
AND FOR OTHERWISE COMPLYING WITH ALL REGULATIONS
GOVERNING THE WORK.

CONTRACTOR SHALL COORDINATE WORK HOURS TO THE
TIMES PERMITTED BY FIELD MANAGER. TWENTY-FOUR HOUR
WORK IS PERMISSIBLE, CONTINGENT UPON APPROVAL BY
THE FACILITY MANAGER.

16.

19.

THE CONTRACTOR SHALL PROVIDE ALL LIGHTS, BARRICADES,
SIGNS, FLAGMEN OR OTHER DEVICES NECESSARY FOR
PUBLIC SAFETY AND AS REQUIRED BY UPRR. CONTRACTOR
SHALL COORDINATE WITH UPRR FOR SCHEDULING
FLAGGERS. CONTRACTOR SHALL COMPLY WITH THE
ACCOMPANYING REQUIREMENTS FOR FLAGGING,
INSURANCE, AND SAFETY.

THESE PLANS DO NOT GUARANTEE THE EXISTENCE OR
NONEXISTENCE, SIZE, TYPE, DEPTH, MATERIAL OR LOCATION
OF ANY UNDERGROUND UTILITIES, CONTRACTOR SHALL
VERIFY ALL UTILITIES VIA POTHOLING OR OTHER MEANS
PRIOR TO CONSTRUCTION. CONTRACTOR SHALL NOTIFY
UPRR FIBER OPTICS HOTLINE 1-800-336-9193, 48 HOURS
PRIOR TO ANY EXCAVATION.

THE CONTRACTOR SHALL BE SKILLED AND REGULARLY
ENGAGED IN THE GENERAL CLASS AND TYPE OF WORK
CALLED FOR IN THE PROJECT PLANS AND SPECIFICATIONS,
THEREFORE, THE OWNER IS RELYING UPON THE EXPERIENCE
AND EXPERTISE OF THE CONTRACTOR. IT SHALL BE
EXPECTED THAT PRICES PROVIDED WITHIN THE CONTRACT
DOCUMENTS SHALL INCLUDE ALL LABOR AND MATERIALS
NECESSARY FOR THE WORK TO BE COMPLETED IN
ACCORDANCE WITH PROJECT PLANS AND SPECIFICATIONS.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL PERMITS
AND LICENSES REQUIRED FOR THE CONSTRUCTION AND
COMPLETION OF THE PROJECT AND SHALL PERFORM ALL
WORK IN ACCORDANCE WITH THE REQUIREMENTS SET
FORTH IN THE SAID PERMITS AND LICENSES. THE
CONTRACTOR SHALL ENSURE THAT THE NECESSARY
RIGHTS-OF-WAY, EASEMENTS, AND/OR PERMITS ARE
SECURED PRIOR TO CONSTRUCTION WHERE NECESSARY.

THE CONTRACTOR SHALL BE LICENSED IN THE STATE WHERE
THIS PROJECT IS LOCATED AND SHALL BE BONDABLE FOR AN
AMOUNT EQUAL TO OR GREATER THAN THE BID AMOUNT.

THE CONTRACTOR SHALL BE RESPONSIBLE TO PROVIDE ALL
WATER, POWER, SANITARY FACILITIES AND TELPHONE
SERVICES AS REQUIRED FOR THE CONTRACTOR'S USE
DURING CONSTRUCTION.

THE CONTRACTOR SHALL PROVIDE AND PAY FOR AND/OR
OBTAIN ALL ELECTRIC POWER NECESSARY TO ACCOMPLISH
THE WORK.

THE CONTRACTOR SHALL PROVIDE AND PAY FOR AN
ADEQUATE SUPPLY OF WATER AS REQUIRED TO PROPERLY
CARRY OUT THE WORK AND AN ADEQUATE SUPPLY OF
UNCONTAMINATED WATER AS REQUIRED FOR DOMESTIC
CONSUMPTION AND SHALL INSTALL AND MAINTAIN
NECESSARY SUPPLY CONNECTIONS AND PIPING FOR SUCH
WATER SUPPLY, BUT ONLY AT SUCH LOCATIONS AND IN SUCH
MANNER AS MAY BE APPROVED BY THE UPRR
REPRESENTATIVE.

NO FIELD CHANGES WILL BE PERMITTED WITHOUT DIRECT
WRITTEN AUTHORIZATION FROM THE OWNER, ENGINEER,
AND UPRR ENGINEER OR HIS REPRESENTATIVE,

THE CONTRACTOR SHALL BE HELD RESPONSIBLE FOR ANY
FIELD CHANGES MADE WITHOUT PRIOR WRITTEN
AUTHORIZATION FROM THE OWNER.

ANY EXISTING CONDITIONS FOUND TO BE A VARIANCE WITH
THESE DRAWINGS MUST BE IMMEDIATELY REPORTED TO THE
ENGINEER,

THE CONTRACTOR SHALL GUARANTEE ALL WORK UNDER
THIS AGREEMENT FOR A PERIOD OF ONE YEAR FROM THE
DATE OF ACCEPTANCE BY THE RAILROAD, UNLESS
OTHERWISE INDICATED. CONTRACTOR SHALL LEAVE THE
WORK IN PERFECT ORDER AT COMPLETION, AND THE FINAL
CERTIFICATE OF PAYMENT SHALL NOT RELIEVE HIM OF THE
RESPONSIBILITY FOR NEGLIGENCE, FAULTY MATERIALS, OR
WORKMANSHIP. UPON WRITTEN NOTICE, HE SHALL REMEDY
ANY DEFECTS OR WORKMANSHIP THAT MAY APPEAR DURING
THE TIME HEREINBEFORE MENTIONED AND PAY ALL
EXPENSES DUE THERE FROM TO THE ENTIRE SATISFACTION
OF THE UPRR REPRESENTATIVE.

20.

2.

22,

23,

24,

25,

26.

2r.

28.

29.

30.

THE CONTRACTOR AGREES THAT:

A) THEY SHALL BE RESPONSIBLE TO MAINTAIN THE SITE IN A
NEAT, SAFE AND ORDERLY MANNER AT ALL TIMES.

B) THEY SHALL BE RESPONSIBLE TO CLEAN THE JOB SITE AT
THE END OF EACH PHASE OF WORK.

C) THEY SHALL BE RESPONSIBLE TO REMOVE AND DISPOSE
OF ALL TRASH, SCRAP AND UNUSED MATERIAL AT THEIR OWN
EXPENSE IN A TIMELY MANNER.

D) THEY SHALL BE RESPONSIBLE TO KEEP MATERIALS,
EQUIPMENT, AND TRASH OUT OF THE WAY OF OPERATIONS
SO AS NOT TO DELAY THEIR WORK. FAILURE TO DO SO WILL
RESULT IN A DEDUCTION FOR THE COST OF CLEAN UP FROM
THE FINAL PAYMENT,

E) THEY SHALL BE RESPONSIBLE FOR THEIR OWN SAFETY,
TRAFFIC CONTROL, PERMITS, RETESTING AND
REINSPECTIONS AT THEIR OWN EXPENSE.

UPON COMPLETIONS OF THE WORK INVOLVED, THE
CONTRACTOR SHALL CLEAN THE LOCATION OF THE WORK
AND SHALL REMOVE ALL RUBBISH, EXCESS MATERIALS,
FALSEWORK, TEMPORARY STRUCTURES, AND EQUIPMENT,
LEAVING THE LOCATION OF THE WORK CLEANED TO THE
SASTISFACTION OF THE UPRR REPRESENTATIVE.

THE CONTRACTOR SHALL ASSUME SOLE AND COMPLETE
RESPONSIBILITY FOR JOBSITE CONDITIONS FOR THE
DURATION OF THIS PROJECT, INCLUDING SAFETY OF ALL
PERSONS AND PROPERTY. THIS REQUIREMENT SHALL APPLY
CONTINUOUSLY AND NOT BE LIMITED TO NORMAL WORKING
HOURS.

THE CONTRACTOR SHALL DEFEND, INDEMNIFY AND HOLD
THE OWNER AND ENGINEER HARMLESS FROM ANY AND ALL
LIABILITY, REAL OR ALLEGED, IN CONNECTION WITH THE
PERFORMANCE OF WORK ON THIS PROJECT, EXCEPTING FOR
LIABILITY ARISING FROM THE SOLE NEGLIGENCE OF THE
OWNER OR THE ENGINEER.

DUST CONTROL SHALL BE PROVIDED AT ALL TIMES, AT THE
CONTRACTOR'S EXPENSE, TO MINIMIZE ANY DUST NUISANCE.
SPILLAGE OF EARTH, DUSTY MATERIALS, BOULDERS AND
MUD ON ROADS LOCATED ON THE RAILROAD'S PROPERTY
WILL NOT BE PERMITTED. IF SPILLAGE CANNOT BE
PREVENTED, THE CONTRACTOR SHALL PROVIDE AN HOURLY
PATROL, OR MORE FREQUENTLY IF NEEDED, TO POLICE AND
SWEEP SUCH AREAS THROUGHOUT THE WORK DAY, AND AT
THE CONCLUSION OF EACH WORK DAY. ANY PAVEMENT
LOCATED ON THE RAILROAD'S PROPERTY WHICH HAVE BEEN
USED BY THE CONTRACTOR SHALL BE BROOM CLEANED AND
LEFT TO THE SATISFACTION OF THE UPRR REPRESENTATIVE.
ANY EXPENSE INCURRED IN THE USE OF RAILROAD ACCESS
ROADS SHALL BE BORNE BY THE CONTRACTOR.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR
ADEQUATELY SCHEDULING REQUIRED INSPECTION AND
TESTING OF ALL FACILITES CONSTRUCTED UNDER THIS
CONTRACT.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTING
EXISTING FEATURES FROM DAMAGE. THERE WILL BE NO
EXTRA PAYMENT TO THE CONTRACTOR FOR REPLACING
EXISTING FEATURES NOT SPECIFICALLY STATED ON THE
PLANS.

IF ANY EXISTING STRUCTURES OR UTILITIES TO REMAIN ARE
DAMAGED DURING CONSTRUCTION, IT SHALL BE THE
CONTRACTOR'S RESPONSIBILITY TO REPAIR AND/OR
REPLACE THE EXISTING STRUCTURE OR UTILITIES AS
NECESSARY TO RETURN THEM TO EXISTING CONDITIONS OR
BETTER, AS APPROVED BY THE OWNER.

CONTRACTOR SHALL CHECK THE LEAD TIMES OF ALL
MATERIAL AND ENSURE THAT ALL MATERIALS ARE ON HAND
IN SUFFICIENT TIME SO AS TO NOT DELAY CONSTRUCTION
ACTIVITIES OR CAUSE DELAY TO PROJECT SCHEDULE,

THE CONTRACTOR IS TO OBEY FACILITY SPEED LIMITS AND
ALL OTHER FACILITY SAFETY REGULATIONS,

ANY UNDERGROUND STRUCTURES SUCH AS CESSPOOLS,
CISTERNS, MINING SHAFTS, TUNNELS, SEPTICE TANKS,
WELLS, AND PIPELINES NOT LOCATED PRIOR TO
CONSTRUCTION SHALL BE BROUGHT TO THE ATTENTION OF
THE ENGINEER FOR DETERMINATION OF APPROPRIATE
ACTIONS SUCH AS REMOVAL OR TREATMENT IN A MANNER
JUDGED SUITABLE TO THE ENGINEER.

31

32

33.

THE CONTRACTOR SHALL PROVIDE ERECT AND MAINTAIN
ADEQUATE TEMPORARY FENCES AND BARRICADES TO
PREVENT DAMAGE AND/OR TRESPASSING UPON THE
RIGHT-OF-WAY, DAMAGE OF ADJOINING PROPERTY, AND
REASONS OF SAFETY.

THE CONTRACTOR IS RESPONSIBLE FOR THE REMOVAL OF
ALL TEMPRARY PAVEMENT MARKINGS THAT ARE IN CONFLICT
WITH THE PROPOSED WORK.

THE CONTRACTOR SHALL ENSURE ALL ROADS, WHETHER
PAVEMENT OR GRAVEL, USED DURING CONSTRUCTION ARE
MAINTAINED AND LEFT IN PRE-CONSTRUCTION CONDITION
WHEN PROJECT IS COMPLETE. THE CONTRACTOR IS
RESPONSIBLE FOR ALL BONDS REQUIRED BY LOCAL OR
STATE AGENCIES TO ENSURE PUBLIC ROADS ARE
MAINTAINED OR REPAIRED. ANY TEMPORARY BARRICADES
OR TRAFFIC CONTROL, IF NOT INCLUDED AS A BID ITEM, ARE
THE RESPONSIBILITY OF THE CONTRACTOR AND SHALL BE
INCIDENTAL.

IF UNSUITABLE SUBGRADE MATERIALS ARE ENCOUNTERED,
THEY MUST BE REMOVED AND REPLACED WITH SUITABLE
MATERIALS TO COMPLY WITH UPRR SPECIFICATIONS.

THE CONTRACTOR IS TO STAGE CONSTRUCTION ACTIVITIES
SO THAT UPRR IS STILL 100% OPERATIONAL. A PLAN PRIOR
TO COMMENCING WORK SHALL BE PRESENTED TO AND
APPROVED BY UPRR TO ASSURE CONTINUED OPERATION OF
THE FACILITY DURING CONSTRUCTION.

THE CONTRACTOR IS RESPONSIBLE TO PROVIDE
DOCUMENTATION ESTABLISHING THAT ALL ONSITE
EMPLOYEES ARE OSHA HAZWOPER TRAINED TO HANDLE
HAZARDOUS MATERIALS. ONLY CONTRACTORS WITH
PROPER OSHA HAZWOPER TRAINING SHALL BE CONSIDERED.

DESIGN CRITERIA:

ALL MATERIALS AND WORK SHALL CONFORM TO THE
ATTACHED SPECIFICATIONS AND TEXAS DEPARTMENT OF
TRANSPORTATION STANDARD SPECIFICATIONS FOR
CONSTRUCTION AND MAINTENANCE OF HIGHWAYS, STREETS,
AND BRIDGES NOVEMBER 1, 2014,

AREAS TO BE FILLED SHOULD BE RAISED TO THE DESIRED
ELEVATION WITH CONTROLLED EARTH FILL. CONTROLLED
EARTH FILL AND REWORKED SUBGRADE SOILS SHALL BE
COMPACTED TO 95% OF MODIFIED PROCTOR AT A MOISTURE
CONTENT OF +/-2% OF OPTIMUM.

ALL MANHOLE RIMS, VALVES, MONUMENT BOXES, ETC. SHALL
BE ADJUSTED TO FINISH GRADE AFTER PAVING, UNLESS
OTHERWISE NOTED. COST FOR THIS WORK SHALL BE IN THE
UNIT PRICES FOR SID PAVEMENT.

ALL PAVEMENT TO BE REMOVED AND REPLACED SHALL BE
SAWCUT FULL DEPTH PRIOR TO REMOVAL.

WHERE NEW IMPROVEMENTS ABUT EXISTING FEATURES, THE
CONTRACTOR SHALL BE RESPONSIBLE FOR MATCHING THE
ELEVATIONS OF THE EXISTING FEATURES.

WASTE MANAGEMENT:

1.

THE ANALYTICAL RESULTS FOR THE IMPACTED SOILS TO BE
EXCAVATED ARE INCLUDED WITH THESE BID DOCUMENTS AS
ATTACHMENT B, EXCAVATED SOILS WILL BE RESTRICTED TO
DISPOSAL AT AN AUTHORIZED PERMITTED LANDFILL.
OFF-SITE REUSE OF THESE SOILS IS NOT PERMITTED. IT1S
ANTICIPATED THAT APPROXIMATELY 117 CY (IN-PLACE) WILL
BE EXCAVATED.

THE LANDFILL SELECTED FOR DISPOSAL SHALL BE
APPROVED BY UPRR PRIOR TO CONSTRUCTION. LANDFILLS
IN THE AREA INCLUDE, BUT ARE NOT LIMITED TO, THE
FOLLOWING:

a. REPUBLIC SERVICES-MCCARTY ROAD LANDFILL, HOUSTON,
TEXAS

b. WASTE MANAGEMENT-COASTAL PLAINS SECURITY
LANDFILL, ALVIN, TEXAS.

CONTRACTOR SHALL COMPLY WITH OFF-SITE WASTE
SHIPMENT REQUIREMENTS INCLUDING, U.S. DEPARTMENT OF
TRANSPORTATION (DOT) REGULATIONS CONTAINED IN 49
C.F.R. 173, AND 179 AND PLACARDED REGULATIONS IN 49
C.F.R. AND SHALL USE ONLY PERMITTED WASTE HAULERS, AS
APPLICABLE. IF CONTRACTOR IS NOT TCEQ APPROVED, THE
BELOW COMPANIES ARE UPRR APPROVED REMEDIATION
CONTRACTORS THAT CAN ASSIST IN HANDLING THE SOILS:

a. STERICYCLE ENVIRONMENTAL SOLUTIONS (713) 672-6100
b. UNITED PROFESSIONAL SERVICE (817) 306-7892

c. OIL MOP (281) 470-2016

CONTRACTOR SHALL PROVIDE ALL RECORDS DOCUMENTING
THE WASTE CHARACTERISTICS, CLASSIFICATIONS,
QUANTITIES, AND FINAL MANAGEMENT LOCATION TO UPRR
REPRESENTATIVES,

a. AS OF AUGUST 2016, UPRR HAS IMPLEMENTED A WASTE
MANAGEMENT PROGRAM FOR TRACKING WASTE
DOCUMENTATION, PRIOR TO WASTE PROFILING, A WASTE
DETERMINATION FORM (WDF) MUST BE COMPLETED AND
SUBMITTED TO OBTAIN THE WASTE REQUEST NUMBER
REQUIRED FOR PROFILING, TRANSPORTATION, AND
DISPOSAL. RESOURCES (CONTRACTED BY UPRR) ARE
AVAILABLE FOR ASSISTANCE WITH THE WASTE MANAGEMENT

).
b. THE CONTRACTOR SHALL PROVIDE THE ENGINEER HAUL
TICKETS FOR ALL SOIL HAULED OFF THE RAILROAD RIGHT OF
WAY, COSTS FOR TRANSPORTATION AND DISPOSAL OF
SOILS FROM THE PROJECT AREA AT THE APPROVED DEPOSIT
SITE, INCLUDING SOIL TESTING, HANDLING DOCUMENTATION,
AND FEES CHARGED BY THE DEPOSIT SITE SHALL BE PAID
WITH THE FOLLOWING BID ITEMS:

i. BID ITEM 12-OFF-SITE TRANSPORT AND DISPOSAL OF
EXCAVATED MATERIAL - NON-HAZARDOUS CLASS 1
INDUSTRIAL WASTE - TONS

AL
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