PBW PASTOR, BEHLING & WHEELER, LL.C
2201 Double Creek Drive, Suite 4004
Round Rock, TX 78664

Consulting Engineers Tel (512) 671-3434
and Scientists Fax (512) 671-3446

July 21, 2009
PBW Project No. 1358

Mr. Mark Arthur

MC-127

Environmental Cleanup Section I, Team 3, Remediation Division
Texas Commission on Environmental Quality

P.O. Box 13087

Austin, Texas 78711-3087

Re: APAR Addendum and Response to Comments
Union Pacific Railroad Houston Wood Preserving Works Facility

4910 Liberty Road Facility, Houston, Texas
Post-Closure Care Permit No. HW-50343; Industrial SWR No. 31547

Dear Mr. Arthur:

Pastor, Behling & Wheeler, LLC (PBW), on behalf of Union Pacific Railroad Company, is providing
with this letter the Affected Property Assessment Report (APAR) Addendum for the UPRR Houston
Wood Preserving Works Facility (the Site). In addition to the APAR Addendum, written responses to
comments provided by the Texas Commission on Environmental Quality (TCEQ) on the Revised APAR
dated June 10, 2004 that are pertinent to this addendum are provided in Attachment A of this letter. The
TCEQ issued a series of comment letters dated October 8, 2004, April 15, 2005, and August 1, 2005, with
UPRR responses issued on November 19, 2004, June 9, 2005, and September 6, 2005. To aid in the
review of the responses, the TCEQ comments and associated responses are consolidated.

If you have any questions or need additional information, please feel free to call me at (512) 671-3434 or
Mr. Geoffrey Reeder of UPRR at (281) 350-7197.

Sincerely,

PASTOR, BEHLING & WHEELER, LL.C

2,

ric C. Matzner, P.G. \ \‘X

Senior Hydrogeologist

cc: Waste Program Manager, TCEQ Region 12, Houston
Mzr. Geoffrey Reeder, P.G., UPRR — Spring, TX



ATTACHMENT A
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UPRR HWPW REVISED APAR
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1. Revise Section 2.2.2 Water-Well Survey (page 6) to summarize the findings of additional efforts
completed to identify neighborhood water-well locations and use.

RESPONSE:

An updated water well survey was completed, as well as investigating the location of a suspected water
well in the neighborhood northwest of the Site. Details of the water well inventory are provided in
Section 2.0 of the APAR Addendum.

2. The following information is needed for the Tier 1 Ecological Exclusion Criteria Checklist: a)
complete the assessments of the drainage ditches (SWMU 2) and inactive wastewater lagoon
(AOCB); b) further evaluate the ecological habitat in the area of the drainage ditches (if affected
property exists offsite along the ditch(es)) and inactive wastewater lagoon (AOC 6); and, c) use the
information from 2.a and 2.b to determine if these areas meet the exclusion criteria in Part 11 of the
checkilist.

TCEQ Comment on Response to Comment (RTC) 2 — A Tier 2/3 Ecological Risk Assessment (ERA) of
the southern drainage ditch will not be necessary if: a) the chemicals of concern (COCs)
concentrations in soil/sediment (0-6 inches) along the southern drainage ditch are at or below
background levels; or, b) the COCs concentration in soil/sediment along the southern drainage ditch
are above background, but an expedited stream evaluation demonstrates that the ditch meets the
qualifying criteria for an expedited stream evaluation and downstream affects are not apparent.
Section 2.6.2 of the agency’s 2001 Ecological Risk Assessment Guidance provides details regarding
the criteria for determining if an expedited stream evaluation is appropriate, and details (sampling and
analytical requirements, decision criteria) regarding the evaluation of potential downstream affects.

If the ditch meets the qualifying conditions, the ditch will not need further evaluation (from an
ecological standpoint) unless the downstream analyses reveal impacts. In this case the ditch would be
evaluated as a secondary source of COCs.

For the inactive wastewater lagoon, we recommend that UPRR determine whether the area is
predominantly wet or dry (see Section 3.9.2.6 of the agency’s 2001 Ecological Risk Assessment
Guidance). If UPRR determines that it is predominantly wet much like a marsh/wetland
environment, then UPRR should perform a Tier 2 ERA using sediment samples collected in the
former lagoon. If UPRR determines that the area is predominantly dry and the media is characterized
as soil rather than sediment, we suggest that the area be evaluated to determine if the soil conditions
meet the exclusion criteria of the Tier 1 Exclusion Criteria checklist. It is possible that the area could
meet the disturbed ground or de minimus exclusion criteria at Subparts B and D (of Part Il) of the
checklist. If the exclusion criteria are not satisfied, UPRR would need to perform a Tier 2 ERA using
soil samples collected in the former lagoon.

RESPONSE:

PBW conducted an Expedited Stream Evaluation (ESE) of the drainage ditch (SWMU 2) and the inactive
wastewater lagoon (AOC 6). Details of the ESE are provided in Section 9.0. Photographic
documentation of the areas is provided in Appendix 13 of the APAR Addendum.

3. Revise Section 3.1 Identification of Source Areas (page 8) to identify the basis for determining that an
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RFI of AOCs 3, 4, 5, and 7 was not required. Please note that a survey is required for underground
utilities at affected property to determine whether they are threatened or affected, or may be or are
known preferential migration pathways for contamination.

RESPONSE:

Initial response to Comment No. 3 was provided by ERM in a letter dated November 19, 2004. PBW
conducted an additional assessment of the underground utilities in and around the Site, as discussed in
Section 3.0 of the APAR Addendum.

4. Revise Section 3.2 Description of Source Areas (pages 9-10) to describe how wastewater and sludge
were generated and managed (conveyed, treated, and disposed) during the active life of the facility.
Provide a site figure illustrating your response.

RESPONSE:

Little information on the generation and management of wastewater at the facility was found during the
file review. Details from the RCRA Facility Assessment (RFA) conducted by PRC in 1993 are provided
in Section 1.2 and a copy of the RFA is provided in Appendix 11 of the APAR Addendum.

5. Revise the Section 3.4 Previous On-Site Remediation (page 11) to provide a figure identifying the
location of the two petroleum storage tank removals and the dimensions (horizontal and vertical) of
previous soil removals at the drainage ditch (SWMU 2), inactive wastewater lagoon (AOC 6), and at
any other SWMU/AOC. Revise the text to: a) summarize the previous soil removals and indicate
how the excavated areas were restored; and, b) indicate how the southern drainage ditch became
heavily contaminated.

RESPONSE:

Details of the previous remediation activities at the Site are provided in Section 1.2 and shown on Figure
1A-3 of the APAR Addendum.

6. Provide geologic cross-sections which show the information as instructed by Attachment 2F Cross-
Sections of the APAR Form (page 9). The number of cross-sections should be adequate to illustrate
the areas exceeding assessment levels (affected property) and PCLE zones for each media, and the
extent of non-aqueous phase liquid (NAPL).

RESPONSE:
Revised geologic cross sections are provided in APAR Addendum Section 4.0 as Figures 4C-1 through
4C-4,

7. Complete an underground utility survey as instructed by the APAR Form. Conduct assessment, as
necessary, to determine whether an underground utility is threatened, affected, or a preferential
migration pathway for contamination.

RESPONSE:

The underground utility assessment is detailed in Section 3.0 of the APAR Addendum.

8. The soil assessments for the southern drainage ditch (SWMU 2) and AOC 6 are unacceptable.
Therefore, propose how SWMU 2 and AOC 6 will be assessed to determine whether chemicals of

concern (COCs) are present above assessment levels and critical PCLs, and if so, delineate the extent
(horizontal and vertical) of the COCs to define the affected environmental media and PCLE zones.
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TCEQ RTC 8 — UPRR will also assess the area along the southern drainage ditch that was excavated in
1995 and 1997. One soil/sediment sample will be collected from 0 to 6 inches every 200 feet, and
another sample representative of native soil at the excavation limit will be collected every 100 feet.
Regarding the excavated area at the inactive wastewater lagoon, the second sample from each
proposed boring will be representative of native material (soil/sediment) at the excavation limit.

RESPONSE:

Additional soil samples were collected in 2006 to 2009 from SWMU No. 2 and AOC 6. Details of that
assessment are provided in Section 4.0 of the APAR Addendum.

9. Source area soil assessment of the water treatment and boiler system (SWMU 6) components and the
aboveground storage tanks (SWMU 8) is required. Therefore, propose how SWMUs 6 and 8 will be
assessed to determine whether chemicals of concern (COCs) are present above assessment levels and
critical PCLs, and if so, delineate the extent (horizontal and vertical) of the COCs to define the
affected environmental media and PCLE zones.

RESPONSE:

Additional surface and subsurface soil samples were collected in the vicinity of SWMU No. 6 and 8,
which are discussed in Section 4.0 of the APAR Addendum. Also, additional groundwater monitoring
wells were installed in or around the SWMUSs to evaluate COCs in groundwater in these potential source
areas. Details of the groundwater investigation are provided in Section 5.0 of the APAR Addendum.

10. Identify where the cooling tower was located and propose source area assessment at this unit for
chromium and any other potential COC.

RESPONSE:

The cooling tower for the boiler system was located within SWMU No. 8, as shown on Figure 3B in
Section 3.0 of the APAR Addendum.

As detailed in the ERM response letter dated November 19, 2004, chromium is not a COC on the RCRA
Permit, Compliance Plan or RFI Work Plan. UPRR does not propose adding chromium to the COC list
because the current list of COCs are the primary indicators for wood treating facilities, as approved by
TCEQ for the RFI, and no changes to site conditions or the level of understanding has occurred that
warrants a change to the COCs list.

11. Specifically show where the wood treatment units and drip pads were located at the facility and
demonstrate that the soil assessment especially targeted these units by the placement of borings
within and immediately adjacent to these units. Propose additional soil assessment if the units and
pads were not assessed as indicated above.

RESPONSE:

As shown of Figure 11A of the APAR Addendum, the Site surface soils have been well characterized
with sufficient coverage to evaluate potential source areas at the Site. Details of the SWMUs and AOCs
were provided in the RCRA Facility Assessment Report dated October 1993, which a copy is provided in
Appendix 11 of the APAR Addendum.

12. Revise Figure 6-2 Subsurface Soil PCLE Zone Map to propose the following additional soil borings
to delineate the extent of subsurface soil PCLE zones: a) one boring west, one boring north, and one
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boring east of SB-03; b) one boring east of SB-07/SB-08; c) one boring west of MW-17 and MW-
31A; d) one boring east of MW-30A,; e) one boring west, one boring north, and one boring east of
SB-04; and, f) one boring at SB-07/SB-08 to delineate the vertical extent of affected soils.

TCEQ RTC 12 — Responses to Comments 12.a through 12.e are accepted. Regarding Comment 12.f,
UPRR will move proposed monitor well MW-55C to be at soil boring locations SB-07/SB-08. No
soil samples are to be collected for assessment purposes during the drilling of MW-55C.

RESPONSE:

The subsurface soil assessment was re-evaluated for this APAR Addendum to include only soils between
5 feet and to the top of the A-TZ Unit on site, and from 15 feet to the top of the A-TZ off site. Therefore,
a number of soil samples that had been collected below the water-bearing zones were not applicable for
evaluating the Affected Property or PCLE Zones. Those data were used for evaluating the potential for
dense non-aqueous phase liquids (DNAPL) migrating vertically. Details of the subsurface soil
assessment are provided in Section 4.0 of the APAR Addendum.

13. Revise Figure 6-2 Subsurface Soil PCLE Zone Map to show the subsurface soil PCLE zone to be
connected between onsite MW-17/MW-30A and offsite MW-32A.

RESPONSE:
Details of the subsurface PCLE zone are discussed in Section 11.0 of the APAR Addendum.

14. Revise Figure 7-1 A-TZ Groundwater PCLE Zone Map to propose the following additional monitor
wells: a) one in between proposed MW-38A and CPT/DP-31A; b) one in between CPT-36A and
CPT-37A,; c) one east-northeast of MW-18A, just north of the railroad tracks, and west of Lockwood
Street; d) one within the Recent Process Area (SWMU 4); e) two within the Original Process Area
(SWMU 5); f) one within SWMU 6; and, g) two within SWMU 8. Also, revise Figure 7-1 to move
the locations of proposed monitor wells: a) MW-35A and MW-36A to the south; b) MW-49A to the
northeast, south of the railroad tracks, and west of Lockwood Street; c) MW-50A to the north and just
south of the railroad tracks; and, d) MW-51A to the north-northeast and just south of the railroad
tracks.

TCEQ RTC 14 — Responses to Comments 14.a through 14.d and 14.f are accepted. Regarding Comments
14.e and 14.g, UPRR will complete one temporary monitor well at soil boring locations SB-07/SB-08
and one temporary monitor well near the center of the Aboveground Storage Tank Area to further
access the groundwater quality of the A-Transmissive Zone for non-aqueous phase liquids (NAPL)
and dissolved phase COCs.

RESPONSE:

Fourteen additional A-TZ monitoring wells and two small diameter piezometers (installed near SB-
07/SB-08 (TPZ-01) and within SWMU no. 8 (TPZ-02)) were installed at the Site from August 2006
through January 2009. Groundwater data collected in January-February 2009 from the groundwater
monitoring network indicate that COCs in the A-TZ have been delineated to TRRP Residential
Assessment Levels (RALS). Details of the groundwater assessment are provided in Section 5.0 of the
APAR Addendum.

15. Revise Figure 7-3 C-TZ Groundwater PCLE Zone Map to propose the following additional monitor
wells: a) one east of MW-18C, south of MW-44C, and just north of the railroad tracks; b) one west of
MW-18C within SWMU 8; and, c) one within SWMU 5. Also, revise Figure 7-3 to move the
locations of proposed monitor wells: a) MW-52C and MW-55C to the south; and, b) MW-47C to the
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north-northwest and just south of the railroad tracks.

RESPONSE:

From August 2006 through January 2009, three additional C-TZ monitoring wells were installed, and in
June 2008, hydropunch samples from the CPT/ROST investigation were collected. Based on this data,
COCs in the C-TZ are delineated to RALs. Details of the assessment are provided in Section 12.0 of the
APAR Addendum.

16. Pentachlorophenol (PCP) is a COC at the facility. Chlorinated dibenzodioxins and chlorinated
dibenzofurans (collectively referred to as dioxins) exist as impurities in commercial grade PCP and
are considered companion products (30 TAC 350.71(k)) to PCP. Therefore, propose additional
assessment of the affected property for dioxins to determine whether they are present above
assessment levels and critical PCLs at source areas, and if so, delineate the extent (horizontal and
vertical) of the dioxins to define the affected environmental media and PCLE zones. A COC-specific
approach for evaluating dioxins in soil is described in 30 TAC §350.76(e) and is also applicable to
groundwater.

TCEQ RTC 16 - To determine whether dioxins are a COC, UPRR will also collect one soil sample at soil
boring locations SB-07/SB-08 and one soil sample at SB—-04. The soil samples will be collected from
approximately 2-4 feet and analyzed for pentachlorophenol (PCP) and dioxins. The analytical
methods used will be capable of quantifying PCP and dioxins to a concentration that is at or below
the residential assessment level.

RESPONSE:

Surface soil samples were collected near SB-07/SB-08 (TW-01 (2-4’)) and near SB-04 (MW-52A (2-4"))
and were analyzed for dioxins (chlorinated dibenzodioxins and dibenzofurans). The results were less than
RALSs for surface soils. Details of the evaluation are provided in Section 4.0 of the APAR Addendum.

17. Revise the text and tables in Appendix F Screening COCs from PCL Development to identify the
criteria used to screen COCs from PCL development as 30 Texas Administrative Code §350.71(k)(1),
§350.71(k)(2)(A), 8350.71(k)(2)(B) or (C), 8350.71(k)(2)(D), §350.71(k)(2)(E), or 8350.71(k)(3).

RESPONSE:

An updated COC screening evaluation is provided in Section 10.0 of the APAR Addendum to reflect the
criteria used to screen COCs from PCL development per 30 Texas Administrative Code 8§350.71(Kk).

18. PCP PCLE Zones - UPRR will propose surface soil sample locations to confirm the PCP results of
the 1997 soil data and to confirm the location and extent of the protective concentration level
exceedance (PCLE) zones for PCP which were based in part on the 1997 soil data.

RESPONSE:
Details of the PCP resampling evaluation are provided in Section 4.0 of the APAR Addendum.

19. Analytical Data Reporting - UPRR will comply with 8350.54(h) for reporting nondetected results. If
the analytical data package from the laboratory includes nominal terms, UPRR will either request the
laboratory to follow TRRP 13 and report the data in compliance with §350.54(h) or UPRR will
convert the acronyms for nondetected results (e.g., "ND" or "BDL" for "not detected" or "below
detection limit", respectively) to the sample quantitation limits (SQLs), for example, "<2.0 ug/L".
UPRR will then revise the data summary tables and figures to report the nondetected results as less
than the value of the SQL.
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RESPONSE:
Figures and tables in the APAR Addendum report data in accordance with TRRP 13 Guidance document.

20. All Summary Data Tables - As done for the detected results, UPRR will revise Tables 6-3, 6-4, 7-3
and 7-4 to highlight the SQLs exceeding the critical protective concentration level (cPCL). Also,
Table 6-3 will be revised to identify the sample depth interval for all the soil samples. Finally, the
text associated with the tables will discuss the findings and conclusions drawn from the data in the
tables.

RESPONSE:

Soil and groundwater summary tables provided in the APAR Addendum highlight SQLs that exceed the
cPCLs.

21. All PCLE Zone Figures - UPRR will revise all PCLE zone figures to present both the detected
concentrations and the SQLs for the indicator COCs used to define the nature and extent of the PCLE
zones in soil and groundwater. As done for the detected results, UPRR will highlight the SQLs
exceeding the cPCL. Also, the legends for the figures will be revised to identify the cPCL for each
indicator COC. Finally, the text associated with the figures will describe the logic used to derive the
indicator COCs.

RESPONSE:
Soil and groundwater figures provided in the APAR Addendum show the SQLs that exceed the cPCLs.

22. Total Petroleum Hydrocarbons (TPH) Assessment - The limited soil sampling for TPH shows that
TPH is a COC in surface and subsurface soil. UPRR needs to re-evaluate the soil cPCL for TPH
which is currently 30 mg/Kg and then verify the PCLE zones for TPH have been adequately defined
to the cPCL.

RESPONSE:

Through discussions with the TCEQ, we have argued that the site-specific COCs (i.e., benzo(a)pyrene,
naphthalene, etc.) are better indicators of impacts to media at the Site than TPH concentrations, in which
the TCEQ agreed in a meeting. The rationale is that evaluating the Site using site-specific COCs will be a
more conservative assessment of the Site compared to a TPH PCL (i.e. following TRRP-27 Guidance).
Therefore, the Affected Property Assessment focused on the site-specific COCs, not including TPH.
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Nearest street intersection and location description: Site is located south of Liberty Rd. between Kashmere St. and
Lockwood St., north of Lee St.

Latitude: Decimal Degrees (indicate one) North ~ 29.787413 N

Longitude: Decimal Degrees (indicate one) West  95.321062 W

Contact Person for On-Site Property Information and Acknowledgment

Company Name or Person: Union Pacific Railroad

Contact Name: Mr. Geoffrey Reeder Title:  Site Remediation Manager

Mailing Address: 24125 Aldine Westfield Road

City:  Spring State: TX Zip: 77373 Phone: 281-350-7197

Email: GBREEDER@UP.COM Fax: (402) 233-2351

Person is: [X] property owner [ ] property manager [] potential purchaser [ Jtenant [] operator []
other

By my signature below, | acknowledge the requirement of §350.2(a) that no person shall submit information to the
executive director or to parties who are required to be provided information under this chapter which they know or
reasonably should have known to be false or intentionally misleading, or fail to submit available information which is critical
to the understanding of the matter at hand or to the basis of critical decisions which reasonably would have been influenced
by that information. Violation of this rule may subject a person to the imposition of administrative, civil, or criminal
penalties.

C——

Signature of Persen—" " ——~ . /1'-/{:7‘, Name(print):—, — =~ @e /l' ,} = Date: ~;5/4.c 9
Consultant Contact Person

Consultant Company Name: Pastor, Behling & Wheeler, LLC

Contact Person:  Eric C. Matzner, P.G. Title:  Senior Hydrogeologist

Mailing Address: 2201 Double Creek Drive, Suite 4004

City: Round Rock State: TX Zip: 78664

Phone: 512-671-3434 Fax: 512-671-3446 E-mail address eric.matzner@pbwlic.com
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Professional Signatures and Seals

Professional Geoscientist

Eric C. Matzner, P.G. 0795 08/31/09
Profegsioral Geoscientist Geoscientist License number Expiration date

) \» - - - %

= 6t/13/01

Signature Date : 2
512-671-3434 512-671-3446 eric.matzner@pbwllc.com
Telephone number FAX number E-mail
Professional Engineer
Professional Engineer P.E. License number Expiration date
Signature Date
Telephone number FAX number E-mail

Registered Corrective Action Specialists (RCASs) and Corrective Action Project Managers

(CAPMs)
For LPST sites only.

Registered Corrective Action Specialist RCAS Registration number

Expiration date

Signature Date

Corrective Action Project Manager CAPM Registration number

Expiration date

Signature Date

Telephone number FAX number

E-mail

Seals, as applicable:
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SWR/Facility ID No. 31547

Executive Summary

Environmental Actual or Probable Actual or Probable Have notifications for actual or probable
Media Exposures On-Site? Exposures Off-Site? exposures been completed?
(§350.55(e))

Yes No Yes No Yes No N/A
Sail <] [ ] <] [ ] < [ ] [ ]
Groundwater (] X (] X X (] X
Sediment (] X (] X (] (] X
Surface Water [] [ [] X [] [ ] X
Is there, or has there been, an affected or potentially affected water well? [1 Yes X No

If yes, what is the well used for?
Actual land use: On-site:[] Res X C/I Off-site affected property: X Res [0 C/ICIN/A
Land use for critical PCL determination: On-site:[] Res [XC/I Off-site affected property: XRes[] C/I [IN/A
Did the affected property pass the Tier 1 ecological exclusion criteria checklist? [X Yes O No

Affected groundwater-bearing unit(s) (in order from depth below ground surface), or uppermost
groundwater-bearing unit if none affected

Unit No. Name Depth below ground surface (ft) Resource Classification
(1,2, 0r 3)
1 ATZ ~4 ftto ~15 ft Class 2
2 BTZ ~30ft to 40 ft Class 2
3 CTZ ~60ft to 85 ft Class 2
4 DTZ ~100ft to 125ft Class 2
Assessment
Environmental Assessment Levels Exceeded? Affected property Is COC General
Media On-Site? Off-Site? defined to RAL? | extent stable classes of
v N NA or COCs (VOCs
ves | No Not ves | No Not es ° expanding? SVOCs,
sampled sampled metals, etc.)
Soil |Surface X | [ Ll X | [ Ll X |0 stable PAHs/SVOCs
Subsurface X ] ] O X ] X | O |1 Od stable PAHS/SVOCs
Groundwater X | | X | | X | | stable BTEX/SVOCs
Sediment | | X | | X | | X Not
Applicable
Surface Water |:| |:| X |:| |:| X O | X Not
Applicable
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NAPL Occurrence Matrix

SWR/Facility ID No. 31547

NAPL Occurrence Description
[ | No NAPL in vadose zone There is no direct or indirect evidence of NAPL in the
vadose zone
I | NAPL in/on soil NAPL detected in or on unsaturated, unconsolidated clay-,
NAPL in silt-, sand-, and/or gravel-dominated soils
vadose zone ; NAPL detected in fractures of unsaturated fine-grained
[J | NAPL in fractured clay soils
[J | NAPL in fractured or porous rock | NAPL detected in unsaturated lithologic material
[J | NAPL in karst NAPL detected in karst environment
. . There is no direct or indirect evidence of NAPL at the
'(\;IQ;:;?; ] | No NAPL at capillary fringe el e
' . . NAPL detected at vadose-saturated zone transition,
i DJ | NAPL at capillary fringe capillary fringe (in contact with water table)
. There is no direct or indirect evidence of NAPL in the
[] | No NAPL in saturated zone saturated zone
. . NAPL detected in saturated unconsolidated clay-, silt-,
NAPL in I | NAPL in soil sand-, and/or gravel-dominated soils
. NAPL detected in fractures of saturated fine-grained soil
sa;uorr?éed D | NAPL in fractured clay or other double-porosity sediments
O Eg‘stslr;sskturated fractured or NAPL detected in saturated lithologic material
. NAPL detected in karst environment within the saturated
] | NAPL in saturated karst Jone
X No NAPL in surface water or There is no direct or indirect evidence of NAPL in surface
sediment water or sediments
NAPL in [ | NAPL in surface water NAPL detected in surface water at exceedance
surface water concentration levels or visual observation
or sediment NAPL detected in sediments at exceedance concentration
[J | NAPL in sediments levels or visual observation via migration pathway or a
direct release

Remedy Decision

Environmental Media| Critical PCL Critical PCL PCLE zones General class (VOCs,
exceeded on- exceeded off- defined? SVOCs, metals, etc.)
site? site? of COCs requiring
remedy
Yes | No [N/A|Yes | No | N/A |Yes No | N/A
Soil  [Surface M OO O] 00 X | [ |PAHs/SVOCs
Subsurface X OO0 |X|O| X | O| O |PAHs/SVOCs
Groundwater X I OO X |X|O| X | O/| O |BTEX/SVOCs
Sediment O OX|Ogjlgx|Od(d|KX
Surface Water O 10X OO0IXx|1O0[0]1K
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NAPL Triggers'
NAPL Response Action Triggers Description of Triggers
No NAPL triggers have been observed in any assessment zones
[J | No NAPL response action triggers (vadose, capillary fringe and saturated), nor in surface water or
sediments
L NAPL vapors accumulate in buildings, utility and other conduits, other
NAPL vapor accumulation is e o S X
O explosive existing structures, or within anticipated construction areas at levels
P that are potentially explosive (= 25% LEL)
[J | NAPL zone expanding NAPL zone is observed to be expanding using time-series data
I | Mobile NAPL in vadose zone NAPL zone is opservably mqblle, oris thgoretlcally mobile based on
COC concentrations and residual saturation
NAPL creating an aesthetic impact NAPL is responsible fqr opjectloqable characteristics (e.g., tqste, .
O . - s odor, color, etc.) resulting in making a natural resource or soil unfit for
or causing nuisance condition .
intended use
[ NAPL in contact with Class 1 NAPL has come in actual contact with saturated zone or capillary
groundwater fringe of a Class 1 GWBU
X NAPL in contact with Class 2 or 3 NAPL has come in actual contact with saturated zone or capillary
groundwater fringe of a Class 2 or Class 3 GWBU
Liquid containing COC concentrations that exceed the aqueous
] | NAPL in contact with surface water | solubility in contact with surface water via various migration pathways
or direct release to surface water
Liquid containing COC concentrations that exceed the aqueous
] | NAPL in or on sediments solubility impact surface water sediments via migration pathway or a
direct release

L NAPL evaluation based on well installations and gauging events during 2004 through 2009.
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CONCLUSIONS AND RECOMMENDATIONS

Assessment Results

The following media have been evaluated for potential chemical of concern (COC) releases as part of
investigations conducted at the Union Pacific Railroad (UPRR) Houston Wood Preserving Works
Facility at 4910 Liberty Road, Houston, Texas, (the Site): surface soils, subsurface soils, and
groundwater. Both the soil and groundwater exposure pathways were evaluated as part of the Site

assessment and considered to be complete and/or anticipated to be complete.

The Site is located within unoccupied industrial land, and it is anticipated that the Site will remain
commercial/industrial for the foreseeable future. The surrounding properties within a 500-foot radius of
the Site consist of residential to the northwest, north, southeast, and south. The UPRR Englewood Yard,
commercial/industrial property, is located to the east of the Site. An area of undeveloped land and
abandoned houses are located west of the Site. The 500-foot radius field survey demonstrated no current
potential groundwater receptors within the residential neighborhood. No water wells, water tanks,
cisterns, or windmills, or surface water bodies were encountered. 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 8,500 feet to Buffalo Bayou is not likely.

Geological logs from soil/monitoring well borings and cone penetrometer testing (CPT) borings were
reviewed to evaluate the subsurface geology at the Site. The lithology at the Site is consistent with the
published descriptions of the Beaumont Formation. Site stratigraphy from the ground surface to a depth
of approximately 135 feet is separated into the following units: Fill Material (0-3 ft bgs), 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-CZ) (8 to 20 feet thick); C-Transmissive Zone (C-TZ) (10 to 13 feet thick); D-
Cohesive Zone (D-CZ); and D-Transmissive Zone (D-TZ).

A total of 88 groundwater monitoring wells and three temporary wells have been installed on and off-site
in the various transmissive zones. Groundwater in A-TZ and B-TZ generally flows across the Site to the
east; groundwater flow in the C-TZ flows from northeast to southwest, and groundwater flow in the D-TZ

appears to flow to the northwest.
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Baildown tests in the B-CZ wells conducted in March 2009 at monitoring wells MW-33B, MW-49B, and
MW-63B show estimated yields representative of Class 3 groundwater (<150 gpd). Therefore, for
establishing the PCL exceedance zone at the Site, Residential PCLs and SWEWeass3 groundwater PCLs
were used to evaluate groundwater COCs in the B-CZ. Class 2 groundwater PCLs were used to evaluate
groundwater in the transmissive zones (i.e., A-TZ, B-TZ, C-TZ and D-TZ).

Target COCs in soil and groundwater media were evaluated using the March 2009 TCEQ TRRP
Residential PCLs to establish the Affected Property. Surface and subsurface soil data collected from
1997 through February 2009 were utilized to determine COC exceedances in soil. Groundwater data
from the most recent sampling event (January/February 2009) were utilized to determine COC

exceedances in groundwater.

Comparing the surface and subsurface soil analytical data to the Residential Assessment Levels (RALS)
(lowest PCL between ™'Soilcom, and GWSoil.ng (Tier 1 and 2)), concentrations of the following COCs

exceeded their respective RALSs in the surface and subsurface soils:

Surface Soils Subsurface Soils

e 12-Diphenylhydrazine e 2,4-Dimethylphenol
e 2 A-Dinitrotoluene e 2-Methylnaphthalene
e 2-Methylnaphthalene e Benzene

e Benzene e Benzo(a)pyrene
e Benzo(a)anthracene e Dibenzofuran

e Benzo(a)pyrene e Naphthalene

e Dibenzofuran

e Fluoranthene

o Naphthalene

e Pentachlorophenol

e Phenanthrene

Comparing the maximum groundwater concentrations from the January/February 2009 groundwater
sampling event, 2008 CPT Hydropunch event, and temporary well (TW) sampling event in March 2007
to RALS, concentrations of 40 target COCs exceeded their respective RALs or had a Sample Detection
Limit (SDL) greater than the RAL (>SDL):

VOCs SVOCs
. _1I_,\}\}26r21];1/')etrachloroethane (>SDL, A-TZ, e 2.4-Dimethylphenol (A-TZ only)
) (1)’nl|,y2)-TrIChIoroethane (>SDL, ATz, TW e 2-Methylnaphthalene (A-TZ, B-TZ, C-TZ)
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VOCs

1,1-Dichloroethene (>SDL, A-TZ, TW

only)
1,2-Dichloroethane (>SDL, A-TZ, TW

only)
1,2-Dichloroethene (total) (>SDL, A-TZ,

TW only)

1,2-Dichloropropane (>SDL, A-TZ, TW
only)

Benzene (A-TZ, B-TZ, C-TZ)
Bromodichloromethane (>SDL, A-TZ,
TW only)

Bromomethane (>SDL, A-TZ, TW only)
Carbon Tetrachloride (>SDL, A-TZ, TW
only)

cis-1,3-Dichloropropene (>SDL, A-TZ,
TW only)

Dibromochloromethane (>SDL, A-TZ,
TW only)

Dichloromethane (B-TZ only)
Ethylbenzene (A-TZ, TW only)
Methylene Chloride (>SDL)
Tetrachloroethene (>SDL, A-TZ, TW
only)

Toluene (A-TZ only)

trans-1,3-Dichloropropene (>SDL, A-TZ,
TW only)

Trichloroethene (>SDL, A-TZ, TW only)
Vinyl Chloride (>SDL, A-TZ, TW only)
Xylenes (total) (A-TZ, TW only)

SVOCs

SWR/Facility ID No. 31547

Acenaphthene (C-TZ only)
Benz(a)anthracene (A-TZ, B-TZ, C-TZ2)
Benzo(a)pyrene (A-TZ, B-TZ, C-TZ)

Benzo(b)fluoranthene (A-TZ, TW only)
Benzo(k)fluoranthene (A-TZ, TW only)
Bis(2-ethylhexyl)phthalate

Carbazole (A-TZ, TW only)

Chrysene (C-TZ only)

Dibenzo(a,h)anthracene (A-TZ, TW only)

Dibenzofuran (A-TZ, B-TZ, C-TZ)

Fluoranthene (C-TZ only)
Fluorene (C-TZ only)
Indeno(1,2,3-cd)pyrene (A-TZ, TW only)

Naphthalene (A-TZ, B-TZ, C-TZ)

n-Nitrosodi-n-propylamine (A-TZ, TW
only)
Phenanthrene (C-TZ only)

Pyrene (C-TZ only)

Based on the original APAR (ERM, 2000) and Revised ARAR (ERM, 2004), the Site passed the TCEQ
Tier 1 Ecological Exclusion Criteria Checklist. However, as stated in the TCEQ comment letters on the
Revised APAR dated October 8, 2004 and April 15, 2005 (Comment No. 2 and RTC 2, respectfully), the
TCEQ requested that the Inactive Wastewater Lagoon (AOC 6) and South Drainage Ditch southwest of

AOC 6 be further investigated to assess if a Tier 2/3 Ecological Risk Assessment (ERA) was necessary to

evaluate protectiveness for ecological receptors. Instead of conducting a Tier 2 Ecological ERA, an

Expedited Stream Evaluation (ESE) was conducted on the man-man ditch southwest of AOC 6. The

results of the ESE indicated that the drainage ditch was not a viable habitat for ecological communities

and that a Tier 2 ERA was not necessary. The Inactive Wastewater Lagoon (AOC 6) was evaluated to

determine if a response action to address human health would remove potential ecological exposures

under the reasoned justification clause. Based on the COCs to be addressed, a response action for soils
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would address the ecological pathway.

Critical soil PCLs were established for the Site by using the lower commercial/industrial PCLs for on-site
soils and residential PCLs for off-site soils for the following pathways: TS0l comp; A"S0ilinny (Tier 1 or 2);
and GWSoil.ng (Tier 1 or 2). Comparing the maximum surface and subsurface soil analytical data to the
critical commercial/industrial PCLs for on-site and residential PCLs for off-site, concentrations of the

following COCs exceeded their respective critical PCLs:

On-Site

Surface Soils Subsurface Soils
1,2-Diphenylhydrazine e 2-Methylnaphthalene
2,4-Dinitrotoluene e Benzene
2-Methylnaphthalene ¢ Naphthalene
Benzene

Benzo(a)anthracene

Benzo(a)pyrene

Dibenzofuran

Naphthalene

Pentachlorophenol

Off-Site
Surface Soils Subsurface Soils
e Benzo(a)anthracene e None

e Benzo(a)pyrene

Groundwater analytical data were compared to the TCEQ TRRP Residential Groundwater PCLs, dated
March 2009, assuming the source area greater than 0.5 acre in size (30-acre source area). Critical PCLs
were established as the lesser value between residential ®YGW,,, and *"GW,.v PCLs. The January-
February 2009 groundwater analytical data and CPT Hydropunch groundwater data collected in August
2008 were evaluated for establishing the groundwater PCLE zone. These analytical data are the most
representative groundwater data for the Site. Of the site-specific COCs analyzed in groundwater,

concentrations of 17 target COCs exceeded their respective critical PCLs (cPCLS):
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VOCs SVOCs

e Benzene 2,4-Dimethylphenol
¢ Dichloromethane 2-Methylnaphthalene
e Toluene Acenaphthene
Benz(a)anthracene
Benzo(a)pyrene
Bis(2-ethylhexyl)phthalate
Chrysene
Dibenzofuran
Fluoranthene
Fluorene
Naphthalene
Pentachlorophenol
Phenanthrene
Pyrene

NAPL Discussion

Evidence of both light non-aqueous phase liquids (LNAPL) and dense non-agqueous phase liquids
(DNAPL) has been observed in the vadose zone and in the GWBUSs. Approximately 1.2 feet of LNAPL
has been observed in the A-TZ at temporary well TW-02 within the AST Area (SWMU No. 8). DNAPL
is present in A-TZ on the northern edge and off site to the north. Traces of DNAPL are present in
monitoring wells MW-33A and MW-17C, and 6.2 feet of DNAPL has been observed at MW-32A.
Monitoring wells MW-20A, MW-26A, MW-30A, MW-35A, MW-36A, and MW-57A installed in A-TZ

show the lateral extent of the DNAPL is sufficiently delineated in this area.

DNAPL was detected in the B-TZ along the western boundary of the Site at MW-12B and MW-41B. The
DNAPL present on the west side of the facility had a maximum thickness of 21.02 feet observed at MW-
41B in February 2009. DNAPL was not detected in monitoring wells MW-38B, MW-39B, MW-40B and
MW-P-11, which indicates sufficient horizontal delineation of the DNAPL. DNAPL was detected in one
of the wells completed in the aquitard B-CZ located off site to the north of the Recent Process Area.
Approximately 5.6 feet of DNAPL was observed at MW-33B in February 2009.

DNAPL is present in the C-TZ extending from the northeast side of the Site at MW-23C to approximately

900 feet off site to the northeast near MW-46C. DNAPL was observed in on-site monitoring well MW-
23C, and off-site monitoring wells MW-25C, MW-34C, MW-44C, MW-45C, and MW-46C. Maximum
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DNAPL thicknesses observed in the C-TZ during the February 2009 sampling event was 10.7 feet at
MW-34C and 9.6 feet at MW-45C.

Data Gaps and Response Actions

Additional surface soil sampling is necessary to delineate COCs off-site north of the Site.

The future land use for the Site is assumed to be classified as commercial/industrial. The Site is covered
with crushed gravel and concrete, but has the potential for human health exposure to COCs in the surface
soils. UPRR will evaluate developing a response action to address the surface and subsurface soil PCLE
zones at the Site in the Response Action Plan (RAP). To address the groundwater PCLE zone, a Plume
Management Zone (PMZ) will likely be established with a demonstration of recoverability for the
LNAPL and DNAPL that will be provided in the RAP.

UPRR is currently evaluating semi-annual groundwater monitoring for selected wells (i.e., off-site and

downgradient perimeter wells) and annual groundwater monitoring to monitor geochemical trends and

evaluate monitored natural attenuation of COCs in groundwater for establishing the PMZ.
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CHRONOLOGY

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

Date

Description

May 13, 1991
October 1993
June 20, 1994
August 19, 1994

September 7, 1994
September 16, 1994
October 14, 1994

November 3, 1994
January 10, 1995
September 29, 1995
October 16, 1995
May 23, 1996
November 26, 1996

January 13, 1997
February 13, 1998
April 27,1998
September 10, 1999
February 20, 2000
July 10, 2000

November 6, 2000
January 9, 2001

Pastor, Behling & Wheeler, LLC XV

RCRA Permit Application submitted by Southern Pacific Transportation
Company (SPTCo)

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

Permit No. HW-50343-000 and Compliance Plan CP-50343-000 issued by
Texas Natural Resources Conservation Commission (TNRCC).

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

Revised Compliance Schedule submitted on behalf of SPTCo
Extent of Contamination (EOC) Work Plan submitted on behalf of SPTCo

RCRA Facility Investigation (RFI) Work Plan submitted on behalf of
SPTCo

Revised Compliance Schedule approved by TNRCC

Operation and Maintenance Plan approved by TNRCC

EOC Work Plan approved by TNRCC

RFI Work Plan approved by TNRCC

Phase 1 RFI/EOC Report submitted on behalf of SPTCo by Terranext

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

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

Phase 2-A RFI/EOC Investigation Report submitted to TNRCC on behalf
of UPRR by ERM-Southwest, Inc. (ERM).

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

Phase 2-B RFI/EOC Investigation Report 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

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

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

July 5, 2001 Follow-up response to November 6, 2000 TNRCC comment letter on the
On-Site APAR submitted to TNRCC on behalf of UPRR.

November 7, 2001 TNRCC provides comments to July 5, 2001 response letter.

June 10, 2004 Revised APAR submitted to the TCEQ (Texas Commission on
Environmental Quality) by ERM, Inc. on behalf of UPRR

October 8, 2004 TCEQ Comment Letter on Revised APAR

November 19, 2004 UPRR Response to October 8, 2004 TCEQ Letter

April 15, 2005 TCEQ Response to UPRR Response Letter dated November 19, 2004

June 9, 2005 UPRR Response to TCEQ Letter dated April 15, 2005

August 1, 2005 TCEQ Response to UPRR Response Letter dated June 9, 2005

September 6, 2005 UPRR Response to TCEQ Response Letter dated August 1, 2005

April and August 2006  ERM conducted additional soil and groundwater investigation

January 2007 Pastor, Behling & Wheeler, LLC (PBW) conducts additional soil and
groundwater investigation

July 2008 PBW conducts additional CPT-ROST and groundwater investigation

January 2009 PBW conducts additional soil and groundwater investigation.

NOTE: The above summary does not include routine activities such as Semiannual Ground Water
Monitoring Reports.
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SECTION 1.0 PROPERTY INFORMATION

Section 1.1 Physical Location

Property Location and Land Use
Details of the property location, use, topography, and weather have been provided for the Union Pacific
Railroad (UPRR) Houston Wood Preserving Works Facility (the Site) at 4910 Liberty Road, Houston,
Texas, (the Site) in the following documents:

o Affected Property Assessment Report (APAR), dated June 10, 2000 (ERM, 2000); and

e Revised APAR dated June 10, 2004 (ERM, 2004).

Section 1.2 Affected Property and Sources of Release

History and Operations

Details of the history and previous operations at the Site have been discussed in length in the previously
submitted APAR (ERM, 2000) and Revised APAR (ERM, 2004), as well as the RCRA Facility
Assessment (RFA) Report (PRC, 1993), which a copy is provided in Appendix 11.

Information on how the facility managed wastewater and sludge material is relatively sparse. Based on
the information provided in the RFA, the following solid waste management units (SWMUSs) and areas of
concern (AOCs) generated, managed, or treated wastewater (Figure 1A-1):

e Southern Drainage Ditch (SDD) (SWMU No. 2)

e Recent Process Area (SWMU No. 4)

o Water Treatment and Boiler System (SWMU No. 6)

e Tank Car Storage Area (SWMU No. 7)

e Aboveground Storage Tank (AST) Area (SWMU No. 8)

e Former Sap Water Treatment Tank (SWMU No. 10)

e Oil/Water Separators (SWMU No. 11)

e Inactive Wastewater Lagoon (AOC No. 6)
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As stated in the RFA, sap wastewater from the retort area was discharged into the SDD (SWMU No. 2)
and flowed along the SDD to the Inactive Wastewater Lagoon (AOC 6), located southwest of the SDD,
until 1975. The facility then discharged sap water from 1975 through 1979 into the City of Houston
sanitary sewer under a wet industrial permit, which was revoked by the city in 1979 because of elevated
levels of phenols, pH, temperature, and oil and grease in the discharge water. From 1979 through 1984,
SPTCo stored wastewater in the Sap Water Treatment Tank (SWMU No. 10) and then transferred to tank
cars within the Tank Car Storage Area (SWMU No. 7) for off-site disposal. The tank cars were used to

store sap waste water and tank bottoms.

The Water Treatment and Boiler System (SWMU No. 6) was used to generate steam to heat the wood-
treatment retort cylinders (PRC, 1993). A cooling tower was also part of the water treatment process.
Figure 1A-2 shows the layout of the wastewater system, water treatment system, and oil/water separators
at the Site.

Project Overview

Affected Property

This APAR Addendum addresses the Affected Property based on the series of site investigations to
satisfy the RCRA Facility Investigation (RFI) and Extent of Contamination (EOC) Investigation from
1995 through 2009. The investigation follows the rules and guidance for the TCEQ Texas Risk
Reduction Program (TRRP).

Impacts identified within the Affected Property are attributed to historical releases associated with the
Site activities that occurred between 1911 and 1984. Using soil data and most recent groundwater data
collected from the Site, an updated Affected Property map for the impacted media was prepared (Figure
1B).

Previous On-Site Remediation
As detailed in the Revised APAR (ERM, 2004), the following remedial activities have been conducted
at the Site:

e Inactive Wastewater Lagoon (AOC 6) excavation;

¢ RCRA Surface Impoundment Closure (SWMU No. 1);

e Underground Storage Tank (UST) Removal (SWMU No. 9, AOC 7, and 3,700-gal UST); and
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o Ditch Remediation/Interim Stabilization Measures (SWMU No. 2)

Locations of these previously remediated areas are shown on Figure 1A-3. Details for the soil removal

and how the excavated areas were restored are provided below.

RCRA Surface Impoundment Closure

The closed Surface Impoundment was constructed in 1979/1980 in cooperation with the Texas
Department of Water Resources (TDWR) to respond to the presence of creosote-affected soils and
debris located within the Inactive Wastewater Lagoon (AOC 6) that extended on off-site property
directly adjacent to the southwestern border of the site. The Surface Impoundment was not constructed
for the purpose of disposing of waste material from the facility; rather, it was a non-operating (i.e., one-
time use) waste impoundment from the excavation activities at the Inactive Wastewater Lagoon (AOC
6). Its only purpose was for the on-site storage of off-site creosote-affected soil and debris. On
October 17, 1980, SPTCo informed the TDWR of the inactive and closed status of the impoundment.

Subsequently, the impoundment was closed pursuant to the Texas Water Commission (TWC) approved
closure plan in 1984. As part of the closure, 5,065 cubic yards of affected materials were removed
when the surface impoundment was excavated to a depth of approximately seven feet. Based on
existing records, no waste material was left in the impoundment after the 1984 closure activities. The
impoundment was subsequently backfilled with clean fill material, vegetated and closed. The closure

activities were documented in an April 1984 report by Rollins Environmental Services, Inc.

Underground Storage Tank Removal

Three USTs have been removed from the site:
1. A 2,000-gallon gasoline UST (UST No. 44-023-05, TCEQ LPST No. 97929, SWMU No.
9) and ancillary equipment was excavated and removed from service in June 1990 (SPES,
1990 and SPTC, 1993);

2. A 200-gallon gasoline UST (UST No. 44-023-21, AOC No. 7) was excavated and removed
from service in June 1990 (SPES, 1990); and
3. A 3,700-gallon UST and ancillary equipment was removed from service in January 1998 in

accordance with TNRCC Petroleum Storage Tank Division requirements (DCC, 1998).

The tank was removed from service, excavated, and disposed.
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These UST closures were documented in Tank Closure/Removal Reports (Southern Pacific
Transportation Company (SPTC), 1993, SP Environmental Services (SPES), 1990 and Cornish & Co.,

1998). Details of the excavation and backfilling are provided below.

As provided in the UST Removal Report (SPTC, 1993), the 2,000-gallon UST (approximately 12 feet
long and 5.5 feet in diameter) was removed and soils were overexcavated approximately 20 feet long,
16 feet wide, and 11 feet deep. Approximately 100 cubic yards of soil was excavated. The excavation
was backfilled with local sourced fill material (SPTC, 1993). Based on a letter from SPTC to the TWC
District office, SPTC attempted to conduct further excavation of the tank hold in 1992, but ceased work
when “discolored soils that did not appear to be related to a release or potential release from UST No.
44-023-05)" was encountered in the tank hold (SPTC, 1993).

The 200-gallon UST (approximately 4 feet long and 3 feet in diameter) was removed and soils were
overexcavated to approximately 6 feet long, 5 feet wide, and 6 feet deep (SPES, 1990). Approximately
20 cubic yards of soil were removed and the excavation was filled with fill material from a local
source. Descriptions of the contamination in the tank hold included “tar-like material, not from the
tank.” (SPES, 1990).

Based on the Release Determination Report (RDR) prepared by David Cornish & Company (DCC)
dated January 1998, no additional soil excavation around the tank hold was performed during the
closure of the 3,700-gallon UST. The tank hold was backfilled with the soil excavated to extract the
UST, and also filled with select fill material (DCC, 1998).

Ditch Remediation/Interim Stabilization Measures (SWMU No. 2)
As detailed in the APAR and Revised APAR, SPTC initiated in 1995 remediation activities along a

portion of the Southern Drainage Ditch (SWMU 2) beginning approximately 400 feet west of the Site
and continuing approximately 290 feet further west was excavated. The remediation consisted of
stabilizing with lime and excavating approximately 125 tons of affected ditch material that was
transported for off-site incineration. No information was located on the material used to backfill the
ditch.

A Interim Stabilization Measures (ISM) phase was conducted in 1997 of the SWMU No. 2 where
visibly-affected soil was excavated from the ditch beginning at the east extend of the initial excavation

and extending eastward to near the southwest corner of the Site. A total of 71 truck loads of material,

Pastor, Behling & Wheeler, LLC 1-4 July 13, 2009



Union Pacific Railroad SWR/Facility ID No. 31547
Houston Wood Preserving Works
Houston, Texas

including approximately 850 cubic yards of soil and other materials (e.g., vegetation, municipal trash,
sheet piling), were manifested and transported to the Waste Management, Inc. Atascocita Landfill for
disposal. Approximately 750 cubic yards of clean clay fill was placed in the ditch, and was compacted
by the placement equipment (i.e. dozer) used to place and grade the fill. The ditch was graded to

conform approximately to the original ditch shape and grade (ERM, 1998).

These ditch remediation activities were documented in the ISM Report dated April 27, 1998 (ERM,
1998). The approximate extent of both ISM activities are shown on Figure 1A-3.

Section 1.3 Geology/Hydrogeology

Regional Geology and Hydrogeology
Details of the regional geology have been provided in the APAR (ERM, 2000) and Revised APAR
(ERM, 2004).

Site-Specific Geology/Hydrogeology

The site-specific geology and hydrogeology has been described in detail in the previous APAR and
Revised APAR. However, as part of the supplemental investigation activities, additional lithologic data
were collected from a fourth water bearing zone, labeled D-Transmissive Zone (D-TZ). Geological logs
from soil and monitoring well borings and cone penetrometer testing (CPT) borings conducted from 2004
through 2009 (Appendix 6) were used to supplement the existing subsurface geology information at the
Site. Updated hydrogeologic cross sections are presented in Section 4.0 — Soil Assessment as Figures 4C-
1 through 4C-4, with cross section location map presented on Figure 1B. Consistent with the previous
reports for the Site (ERM, 2000 and 2004), the stratigraphy from the ground surface to a total depth of

approximately 135 feet below ground surface is separated into the following units:

o Fill Material - Fill material is present from ground surface to a typical depth of approximately
three ft bgs. Visual observations of the fill material indicate that the fill is primarily a mixture of
gravel, clay, construction debris, and railroad ties. The fill material is underlain by the A-CZ.

e A-Cohesive Zone (A-CZ) - The A-CZ ranges in thickness from approximately 8 to 15 feet and
was encountered in all of the CPT soundings and borings. Based on lithologic descriptions from
boring logs for MW-10A, MW-10B, and MW-11A, the A-CZ generally consists of gray silty
clay. The silty clay is stiff to very stiff, laminated, moist, and contains indications of plant
material, calcium carbonate, iron oxide nodules, roots, and sandy clay lenses. The A-CZ is
underlain by the A-TZ.
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e A-Transmissive Zone (A-TZ) - The CPT soundings and boring logs indicate that the A-TZ is a
continuous silty sand and sand layer beneath the Site. The A-TZ is thickest on the eastern portion
of the property (approximately 21 feet thick), and gradually thins from east to west (to less than
four feet thick). Based on lithologic descriptions from boring logs for MW-10A, MW-10B, and
MW-11A, the A-TZ consists of light greenish-gray to light gray sand and silty sand that is very
fine-grained, wet, and contains some natural organic debris and approximately 10 to 25 percent
clay. The A-TZ is underlain by the B-CZ.

o B-Cohesive Zone (B-CZ) - The B-CZ is a layer of cohesive soils (mostly clays, silty clays, sandy
clays, and clayey silts) ranging in thickness from approximately 6 to 19 feet. The B-CZ was
encountered in all the CPT soundings. Based on the boring logs from the Point of Compliance
(POC) well nests (i.e., MW-10A/MW-10B and MW-11A/MW-11B), the B-CZ in the area is
comprised of clay, silty clay, and sandy clay. It is mottled gray and reddish brown, very stiff to
hard, and moist with a high plasticity. The unit also contains thin seams of silty sand, thin
carbonate clayey gravel and nodule seams (~0.1 feet thick), and slickensides, as seen in boring
logs MW-33B and MW-63B. The B-CZ is underlain by the B-TZ or the C-CZ where the B-TZ is
absent (i.e., toward the northeast portion of the Site). Where the B-TZ is absent, the clay zone is
referred to as the B/C-CZ, and ranges in thickness from 34 to 39 feet.

e B-Transmissive Zone (B-TZ) - The B-TZ is a discontinuous sand layer that underlies the B-CZ in
the western portion of the site only, and is not present in the eastern portion of the Site. The B-
TZ appears to pinch out between MW-35B and MW-33B. Where present, the B-TZ is
approximately 3 to 10 feet thick and is present at approximately 25 to 35 ft bgs. The B-TZ
consists of silty sand and sand that is mottled brown and gray, very fine-grained, and very dense
in consistency. Where present, the B-TZ is underlain by the C-CZ.

e C-Cohesive Zone (C-CZ) - The C-CZ is a layer of cohesive soils (primarily) that underlie the B-
TZ to the west and the B-CZ to the east. The C-CZ is approximately 8 to 20 feet thick. Based on
boring logs from MW-12C and MW-18C, the C-CZ consists of silt and clayey silt that is reddish
brown, firm in consistency, has low plasticity, and contains minor amounts of sand. The top of
the C-CZ occurs at depths ranging from 35 to 50 ft bgs and is underlain by the C-TZ.

e C-Transmissive Zone (C-TZ) - The C-TZ is a silt and silty sand layer 10 to 13 feet thick that
underlies the C-CZ and is present at approximately 60 to 75 ft bgs. Based on the boring logs
from MW-12C and MW-18C, the C-TZ consists of silty sand that is reddish brown, and very
fine-grained. The C-TZ overlies reddish brown clay.

o D-Cohesive Zone (D-CZ) - The underlying clay below the C-TZ has been designated the D-CZ.
The unit was fully described in four locations (GB-1, MW-59D, MW-665D, and MW-66D). The
unit consists of clay and silty clay, red to yellowish-red in color, and very hard and stiff. The D-
CZ ranges in thickness from 17 feet to 36 feet thick.

e D-Transmissive Zone (D-TZ) - The D-TZ is a series of silty sand layers with minor amounts of
thin clay intervals underlying the D-CZ unit with the top of the unit present at approximately 85
to 104 ft bgs. The D-TZ consists of silty sand that is light yellowish brown to light brown, and
very fine to fine grained. The zone also has interbedded reddish brown and gray silty clay
intervals. The base of the unit was encountered in MW-59D at 116.8 feet bgs and at GB-1 at 120
feet bgs. The underlying clay is greenish-gray and hard.
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Groundwater flow conditions have been detailed in the previously submitted APAR (ERM, 2000) and
Revised APAR (ERM, 2004). This APAR Addendum includes groundwater elevation data collected
from 2004 through 2009, and is discussed in Section 5.0.
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AFFECTED PROPERTY ASSESSMENT REPORT ADDENDUM

UPRR Houston Wood Preserving Works
Houston, Texas

1.0 Figures

Figure 1A-1 On-Site Property Map

Figure 1A-2 Layout of Former Water Treatment/Boiler System and AST Area
Figure 1A-3 Previous Remediation Areas

Figure 1B Affected Property Map
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Union Pacific Railroad SWR/Facility ID No. 31547
Houston Wood Preserving Works
Houston, Texas

SECTION 2.0 EXPOSURE PATHWAYS AND GROUNDWATER RESOURCE
CLASSIFICATION

Section 2.1 Source(s) of Potable Water for On-Site Property and Affected Off-Site Properties

The former wood treatment facility (north of the main rail lines) is abandoned and has no current
operating water facilities. Previously, the Site likely received potable water from the City of Houston
Public Works Department (the City), as indicated on utility maps acquired from the City with water lines
in the area (Figure 3A). The water main enters the Site on the north end near where Liberty Road and
Erastus Road intersect. The intermodal yard to the south of the main rail lines received water from the
City of Houston. Properties adjacent to the Site also receive water from the City. The source of water for

the City of Houston is from a combination of public supply wells and surface water.

No public water supply or surface water bodies are within 0.5 miles of the Site. The Houston-Galveston
Coastal Subsidence District requires notification and permits for the drilling of new groundwater supply
wells, discouraging the use of private water supply wells in those areas adequately served by the City of

Houston municipal water supply system.

Section 2.2 Field Receptor Survey

PBW conducted a field survey at the Site in August 2008. The surrounding properties within a 500-foot
radius of the Site consist of residential to the northwest, north, southeast, and south. The UPRR
Englewood Yard, commercial/industrial property, is located to the east of the Site. An area of

undeveloped land and abandoned houses are located west of the Site.

Section 2.3 Records Survey

As part of the receptor survey, the available records for water wells and water usage in the area were
reviewed and updated. A water-well survey was conducted by Banks Information Solutions (BIS) in
2008 to identify water wells within one-half mile of the Site. The survey was completed by searching and

reviewing records and maps on file at the Texas Water Development Board (TWDB) and the TCEQ.
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Copies of the water well records are provided in Appendix 5.

Section 2.4 Receptor Survey Results

Currently, the 33-acre Site consists of a two main areas bisected by the mainline rails:

1. Former wood preserving works facility north of the rail lines that is now a vacant area used for
staging railroad equipment and supplies. The ground surface is covered with packed gravel fill
and dirt, with no appreciable topographic gradient; and

2. An active railroad intermodal facility south of the rail main lines covered with concrete and

asphalt across a majority of the area, which also has no appreciable topographic gradient.

Several storm drains have been located on the former wood preserving works area; however, it appears
that storm water runs off site via overland flow to the City of Houston storm water drains located in
Liberty Rd. (north). There are storm water ditches along Wallisville Road on the northeast perimeter of
the Site, and along Kashmere on the west side of the Site. In the center of the Site, storm water has a
tendency to pond in low topographic areas. Storm water along the southwest perimeter and along the rail
lines southwest of the Site drains into a storm water ditch that parallels the rail lines. This storm water
ditch is the continuation of the former SDD (SWMU No. 2) that was remediated in 1995 and 1997
(Section 1.2). For the intermodal yard, there are a series of storm drains that convey storm water to the

city storm water system.

Through a review of the available water well records within a one-half mile radius of the Site, five
industrial water wells were identified within the search radius (Figure 2C). Details of the wells are
summarized in Table 2A. One water well (Well ID 1) is located within the Site that is destroyed (plugged
and abandoned), and three water wells are located east of the Site (associated with the UPRR Englewood
Yard). None of the wells in the Englewood Yard are in use. One water well (Well 1D 4) is located south

of the Site, and is owned by Houston Power and Light. These industrial water wells are not in use.

The 500-foot radius field survey demonstrated no current potential receptors within the residential
neighborhood. No water wells, water tanks, cisterns, or windmills, or surface water bodies were
encountered. 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
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approximately 8,500 feet to Buffalo Bayou is not likely.

Section 2.5 Groundwater Resource Classification

Groundwater classification of the GWBUSs at the Site was discussed in the Revised APAR (ERM, 2004).
Based on hydraulic testing of zones A-TZ and B-TZ, the two zones were previously classified as Class 2

Groundwater Resources.

Current Use and General Hydrogeologic Context

The uppermost GWBU consists of zones A-TZ, B-TZ, C-TZ, and D-TZ, which are variable in thickness
and the ability to produce useable water. As discussed in Section 2.4, five water wells were identified
within one-half mile of the Site. However, the wells were completed in deeper zones (greater than 300
feet below ground surface). The City of Houston provides potable water to the site vicinity, and no public
water supply wells are within 0.5 mile from the Site. With the implementation of the Harris-Galveston
County Subsidence District restrictions on groundwater wells and pumping within the district (Area 2),
groundwater use is restricted (HGCSD, 1999). Therefore, there are no potentially threatened groundwater

users in this area.

Aquifer Testing

Details of aquifer testing in the A-TZ and B-TZ wells are provided in the Revised APAR (ERM, 2004).

In February 2009, PBW conducted aquifer tests on four groundwater monitoring wells that are completed
in the clay unit B-CZ to evaluate and determine the groundwater classification for that unit. The objective
of the testing was to evaluate hydraulic conductivity of the unit since DNAPL was detected in the unit
(i.e. MW-33B). At monitoring wells MW-33B, MW-35B, MW-49B, and MW-63B, baildown tests were
conducted following the procedures outlined in the TCEQ TRRP Groundwater Classification Guidance
Document TRRP-8 (TCEQ, 2003). The objective of the tests was to determine if the wells were capable
of producing a yield of 150 gallons per day (gpd).

Each of the B-CZ wells that were tested is fully penetrating and constructed with 2-inch PVC casing and
screen. The tests were conducted by bailing down the wells until each well became dry. Then, using a
water level probe, the water level recovery was recorded until the well recovered to approximately 90
percent of the initial water level, or if recovery took longer than 24 hours, the test was stopped. Test data

were graphed and analyzed using the TCEQ Well Yield by Cyclic Discharge (Method 2a) in accordance
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with the TCEQ Groundwater Classification Guidance Document TRRP-8 (TCEQ, 2003). Details of the
well yield tests and graphs showing the recovery over time for the wells are provided in Appendix 7.

Of the four wells tested, only MW-35B recovered to 90 percent of the initial height of the static water
level in the well within 24 hours. MW-35B was estimated to yield approximately 480 gallons per day,
with the well recovering to 90 percent within approximately 15 minutes. Monitoring wells MW-33B,
MW-49B, and MW-63B did not recover within 24 hours after being bailed dry. Well yield tests were not
conducted three times in these wells since it took over 24 hours for the wells to recover to 90 percent.
With the slow recharge based on these well yield tests, the B-CZ is characteristic of a Class 3
groundwater resource. Additional testing will be conducted to evaluate if the B-CZ where MW-33B,
MW-49B, and MW-63B are installed is considered saturated soil.

With the exception of MW-35B, the tests indicated that the other three wells would not produce greater
than 150 gpd using the well yield by cyclic discharge. Therefore, the eastern portion of the B-CZ has

been classified as a Class 3 groundwater resource.

Natural Water Quality
As detailed in the Revised APAR (ERM, 2004), TDS values for the A-TZ, B-TZ, and C-TZ zones ranged
from 294 mg/L to 1,566 mg/L.

Section 2.6 Exposure Pathways

There are no changes proposed in this APAR Addendum to the exposure pathways discussed in the
Revised APAR (ERM, 2004). COCs have been detected in surface soil, subsurface soil, and groundwater
at the Site, and based on the facility operations and analytical results from previous investigations, human
health exposure pathways were the only pathways considered complete for the Site. The Site passed the
Tier 1 Ecological Exclusion Checklists (APAR, 2000 and Revised APAR, 2004); however, an Expedited
Stream Evaluation (ESE) was conducted for the drainage ditch southwest of SDD (SWMU No. 2).

Details of the ESE and potential for ecological exposure are provided in Section 9.0.

Therefore, consistent with the Revised APAR the following exposure pathways were evaluated at the
Site:
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On Site (Commercial/Industrial Land Use)
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SWR/Facility ID No. 31547

Off Site (Residential Land Use)
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WS0ilng
AirGWInh—V
GWGng

Exposure pathways SYGW, >*GW, and SSW/>*“Sed are not considered currently complete because there

are no surface water bodies within 0.25-mile of the Site, and the potential for groundwater discharge from

the Site to surface water is unlikely. The groundwater pathway ®YGW,,, is also not considered complete

since exposure to groundwater is not likely with no groundwater wells in the area and the City of Houston

providing potable water for the properties in the area. However, the groundwater pathway was evaluated

to determine the extent of the Affected Property at the Site.
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2.0 Tables

Table 2A Water Well Summary

Table 2D Summary of Well Yield by Cyclic Bail-Down/Recovery Testing



TABLE 2A

WATER WELL SUMMARY

Houston Wood Preserving Works

well TWBD Well Owner’s Distance From Screened Cemented | Completion | Total | Date | Producing Current Current Data
Map Designation | Name of Record Affected Interval/Open Interval (ft) Type Depth | Drilled| Formation | Water Use Status | Source
No. 9 Property (ft.) Interval (ft) yp P
65-14-809 Southern Pacific on-site 739-947 Unknown Unknown 947 1925 | Evangaline none Destroyed | Banks
2 65-14-801 Southern Pacific 850 Unknown Unknown Unknown 1206 | Unkn. | Unknown Unknown Unknown | Banks
3 65-14-802 Southern Pacific 850 1070-1200 Unknown Unknown 1201 | 1954 | Evangaline Industrial Active Banks
Houston Lighting
4 65-14-8A & Power 1,550 630-1550 0-730 Unknown 1550 | 1982 Unknown Industrial Active Banks
5 65-14-814 Southern Pacific 1,750 561-898 Unknown Unknown 919 1941 | Evangaline Industrial | Destroyed | Banks
Note: Well locations shown on Figure 2C.
Union Pacific Railroad
Houston Wood Preserving Works
Houston, Texas lofl Affected Property Assesment Report




TABLE 2D

SUMMARY OF WELL YIELD BY CYCLIC BAIL-DOWN/RECOVERY WELL TESTS
UNION PACIFIC RAILROAD HOUSTON WOOD PRESERVING WORKS - HOUSTON, TEXAS

Height of Water Time for Water Time for Water Time for Water
Column in Well | Volume Bailed | Level Recovery | Volume Bailed | Level Recovery | Volume Bailed | Level Recovery .
Well (ft) (gals) (Vy) (min) (ty) (gals) (V) (min) (t) (gals) (Va) (min) (ts) Est Q (gpd)

MW-33B 32.8 4 approx 2,000 NA NA NA NA <4
MW-35B 37.2 5 8 5 8 5 11 800
MW-49B 20.9 4 > 2,000 NA NA NA NA <4
MW-63B 10.7 3 >10,000 NA NA NA NA <3
Notes:

1 - Estimated flow based on three attempts to baildown well within a 24-hour period.

Pastor, Behling Wheeler, LLC
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2.0 Figures

Figure 2C Water Well Map
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Union Pacific Railroad SWR/Facility ID No. 31547
Houston Wood Preserving Works
Houston, Texas

SECTION 3.0 ASSESSMENT STRATEGY

Section 3.1 General Assessment Issues

Environmental Media Assessed

The conceptual model developed for the Site assumes that the releases of COCs at the Site occurred
through spills and discharges during the creosote-treating operations from 1911 to 1984. Based on these
assumptions, the primary media identified for assessment included surface soils, subsurface soils, and
groundwater. Since no surface water bodies are located in the vicinity of the Site, surface water was

assumed to not be a potentially impacted media and therefore was not assessed.

This APAR Addendum focuses on data collected after submittal of the Revised APAR in 2004. Soil data
collected prior to 2004 were incorporated into the assessment of environmental media. However,
groundwater data from the July 2008 CPT/ROST and hydropunch investigation and February 2009
groundwater sampling event were the only data used for assessment of the Affected Property and
determining the PCL Exceedance (PCLE) Zone for groundwater. Data collected from piezometers TW-
01, TW-02, and TW-03 in 2007 were used in the evaluation of COCs for the Site.

Target COCs
Details of target COCs and development of the site-specific COCs were established in the RFI Work Plan
(IC, 1994), as discussed in the Revised APAR (ERM, 2004). A summary of the site-specific COCs is
provided on Table 3B. Soil and groundwater media collected from 2004 through 2009 were sampled for
the site-specific COCs. In addition to the site-specific target COCs, groundwater samples collected from
piezometers TW-01, TW-02, and TW-03 were analyzed for the target constituent list (TCL) for the
following methods:

¢ Volatile Organic Compounds (VOCs) by EPA Method 8260; and

e Semi-Volatile Organic Compounds (SVOCs) by EPA Method 8270.

To address TCEQ comments dated October 8, 2004 on the Revised APAR, two soil samples were
analyzed for chlorinated dibenzodioxons (CDDs) and chlorinated dibenzofurans (CDFs) to evaluate these
impurities typically found in commercial-grade pentachlorophenol (PCP). Details of the CDD/CDF

results are provided in Section 4.0.
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Background

No background samples have been collected at this Site.

Section 3.2 Assessment Strategy

General Assessment Approach

The general assessment approach was to assess the surface soil, subsurface soil, and groundwater at the
Site by evaluating and delineating COC concentrations in these media. This APAR Addendum includes
data collected after submittal of the Revised APAR from 2004 through 2009. The objective of the
subsequent investigations was to evaluate and delineate site-specific COCs in the affected media to TCEQ

TRRP requirements. Details on the sampling approach are discussed in the following section.

Sampling Approach

Soil and groundwater samples were collected using various sampling techniques. Undisturbed soil
samples were collected using direct-push, hollow-stem auger, hand-auger methods, and sonic drilling
methods. Soil lithology was also described using CPT methods (tip resistance/sleeve friction ratio) with
ROST testing.

Soil samples collected from each soil boring were generally screened in the field using an organic vapor
meter (OVM). Generally, a soil sample was collected for laboratory testing from the surface soils (0 to 5
feet assuming commercial/industrial land use), and in some soil borings, a second sample was collected of
the subsurface soils for laboratory testing between the surface soils (>5 feet) and the top of the saturated
unit or uppermost GWBU. Soil samples were typically collected where elevated OVM headspace

readings were noted in the surface soils and subsurface soils.

Recent groundwater samples were collected at the Site using micro-purge or low-flow sampling methods.
Prior to sampling the monitoring wells, the depth to groundwater and non-aqueous phase liquids (NAPLS)

were measured using an oil-water interface probe.
Utilities

There are two main areas of underground utilities located at the Site: on-site underground utilities (storm

water drains, fiber-optic lines, and municipal utilities cutting across the Site), and off-site municipal

Pastor, Behling & Wheeler, LLC 3-2 July 13, 2009



Union Pacific Railroad SWR/Facility ID No. 31547
Houston Wood Preserving Works
Houston, Texas

utilities that border the Site. The underground utilities encountered on site and in the vicinity of the Site

are summarized on Table 3A and discussed below.

On-Site Utilities

Storm water leaves the Site via storm water ditches on the west and east side of the Site, and into the City
of Houston storm water system to the north of the Site on Liberty Road. Water and gas lines enter the
Site from Liberty Road. The water line is currently shut off at the valve near Liberty Road, and the gas
line is capped off within the Site near Liberty Road. Two sets of fiber optic lines, Level 3
Communications and Qwest, run along the north side of the rail main lines across the entire length of the
Site (Figure 3A). Based on conversations with both Level 3 Communications and Qwest representatives,
the fiber lines run underneath SWMU Nos. 2, 5, 4, 8, and 10/11. The fiber lines run directly underneath
the drainage ditch southwest of the Site and under the SDD about 3 to 5 feet bgs. The Level 3
Communications line reportedly was directionally bored to a depth of 40 to 45 feet bgs underneath the
Original and Recent Process Areas (SWMU Nos. 5 and 4, respectively) and under the AST Area
(SWMU No. 8). The Qwest fiber line reportedly runs 10 to 15 feet northwest of the main rail line, and is
about 5 to 10 feet bgs through the Site. Just east of SWMU No. 8, the both fiber lines return to

approximately 4 to 6 feet below grade an continue running northeast parallel to the rail main line.

In addition to the fiber lines, three City of Houston utilities cut across the Site oriented north-south just
west of the Lockwood Road bridge: 1) 60-in wastewater line, 2) 84-in water line, and 3) a 42-in storm
sewer line (Figure 3A). Through a review of the utility drawing files obtained from the City of Houston
Public Works Survey Department, two of the underground utility lines appear to be at depths that
potentially intersect the uppermost GWBU A-TZ. The estimated depths of the utilities based on the city
drawings are shown on the Geologic Cross Sections A-A’, B-B’, and C-C’ (Figure 4C-1). The estimated
base depth of the 60-in wastewater line and the 84-in water line where Cross Section B-B’ crosses the
utility lines is approximately 23 feet bgs (approximate elevation of 26 feet HVD). It is highly unlikely
that A-TZ groundwater is seeping into the 84-in water line, given the line is under pressure (flow is south
to north), constructed with welded steel pipe, and is relatively new (constructed in 2000). However, there
is a potential for groundwater from the A-TZ to be seeping into the 60-in wastewater line shown on
Figure 3A.
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Off-Site Utilities

Water, waste water, storm water, and gas utility lines are located underground in the City of Houston

right-of-way (ROW) under Liberty Road along the north perimeter of the Site (Figure 3A). A water line
runs underground under Kashmere Street northwest of the Site, and water, wastewater, and storm water
utility lines cut across the east end of the Site, as detailed in the previous section. In February 2008, PBW
conducted a survey of the storm water drains along Liberty Road using an organic vapor meter (OVM)
and photo-ionization detector (PID) to evaluate organic vapors and lower explosive limit (LEL) readings
from the drains. As shown on Figure 3A, there were no OVM or LEL readings above background

readings in any of the storm drains tested.

Assessment Methods

This APAR Addendum addresses additional site investigations conducted since the Revised APAR was
submitted to the TCEQ in 2004. These site investigations have included multiple soil and groundwater
sampling events that were conducted in 2006 through 2009. The assessment methods used in the

investigations are discussed below.

2006 Additional Site Investigation. To address TCEQ comments on the Revised ARAR, ERM conducted

a soil and groundwater investigation from May through August 2006. The objective of the additional

investigation was to delineate site-specific COCs in the environmental media to TCEQ TRRP Residential
Assessment Levels (RALs). The list of site-specific COCs is provided on Table 3B. The following

locations were drilled, sampled, or monitoring wells were installed (locations shown on Figure 1A):

o Soil Sampling — ERM collected surface soil samples from three soil borings on site (SB-56, SB-
57, and SB-99), four soil borings north of the Site along Liberty Road (SB-59 through SB-62), six
soil borings (SB-79 through SB-84) in and around the Former Inactive Wastewater Lagoon (AOC
No. 6), fourteen soil borings (SB-86A through SB-96B) along the SDD (SWMU No. 2), and from
eleven replacement soil borings to evaluate pentachlorophenol in surface soils (to address TCEQ
Comment No. 18 from the April 15, 2005 TCEQ letter (TCEQ, 2005)). The soil borings drilled
along the SDD were dug with hand augers to evaluate the extent of the former wood line ditch.
Soil samples were collected from some of the soil borings. Subsurface soil samples were

collected from two locations, SB-73 and SB-74. In addition, ERM collected soil samples from

Pastor, Behling & Wheeler, LLC 3-4 July 13, 2009



Union Pacific Railroad SWR/Facility ID No. 31547
Houston Wood Preserving Works
Houston, Texas

the saturated A-TZ zone and from the aquitard B-CZ zone. Soil samples were collected using

direct-push technology (DPT) drilling methods.

e Monitoring Well Installation — During the investigation, ERM installed two double-cased C-TZ
wells MW-53C and MW-54C off site using mud-rotary drilling methods.

2007 Additional Soil and Groundwater Investigation. PBW continued the investigation activities initiated
by ERM in 2006 by conducting a soil and groundwater investigation using hollow-stem auger (HSA)
drilling methods, direct-push drilling methods, mud-rotary drilling methods, and hand-auger sampling
methods to collect soil samples and install groundwater monitoring wells at the Site. The objective of the
additional investigation was to delineate COCs in the environmental media to TCEQ RALS. The
following locations were drilled, sampled, or monitoring wells were installed (locations shown on Figure
1A):

o Soil Sampling — Soil samples were collected from two locations to approximately four feet below
ground surface at TW-01(2-4) (within the Original Process Area (SWMU No. 5)) and MW-
52A(2-4) (within the Recent Process Area (SWMU No. 4)) to evaluate the source areas for
impacts of chlorinated dibenzodioxins (CDDs) and chlorinated dibenzofurans (CDFs) per the
TCEQ comment letter dated November 19, 2004. Soil borings SB-100 through SB-107 were
conducted at locations within the storm water drainage ditch southwest of the South Drainage
Ditch (SWMU No. 2) and around the Former Inactive Wastewater Lagoon (SWMU No. 6). Soil

samples from these borings were collected at 0-0.5 and 1.5-2 feet bgs.

e Monitoring Well Installation/Development — During the investigation, eight A-TZ wells were
installed (MW-35A, MW-36A, MW-38A, MW-44A, MW-49A, MW-50A, MW-51A, and MW-
52A), two double-cased B-CZ wells were installed (MW-33B and MW-35B), and one triple-
cased C-TZ well was installed (MW-47C). After each monitoring well was installed, the wells

were developed to remove sediment from the wells.

e Temporary Piezometers/Hydropunch GW Sampling - Using DPT, three piezometers were
installed in the A-TZ to evaluate potential light non-aqueous phase liquids (LNAPLS): TW-01
(within the Original Process Area (SWMU No. 5)), TW-02 (within the Aboveground Storage
Area (SWMU No. 8)), and TW-03 (in the intermodal yard near the former waste water lagoon
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south of the rail main lines). Soil samples and groundwater samples collected from piezometers
TW-01, TW-02, and TW-03 were analyzed for the TCL for VOCs by EPA Method 8260 and
SVOCs by EPA Method 8270C. The objective of the analyses was to evaluate if other COCs not

included in the site-specific COC list were present in groundwater at the former source areas.

Soil samples were analyzed for site-specific COCs to evaluate the Affected Property, except for selected
soil samples that were analyzed for a subset of specific COCs to evaluate the lateral extent of those COCs

in soils.

Each soil sample was placed in a laboratory-supplied container, preserved as appropriate, immediately
placed on ice and delivered to STL in Houston, Texas for analysis. The samples were analyzed in
accordance with EPA protocol for the analytical methods requested. Chain-of-custody procedures were
maintained from the field through the reporting of laboratory results. Field quality assurance/quality

control (QA/QC) samples (i.e., field duplicates, equipment blanks) were also collected.

After each soil boring was drilled to the target depth, the boring was backfilled with granular bentonite or
bentonite pellets. Each soil boring was surveyed in the field with the differential global positioning
satellite (GPS) meter. Permanent monitoring wells were surveyed by a licensed, professional surveyor to
Texas State Plane coordinates (NAD 27, Texas South Central, U.S. Feet).

DNAPL Recovery Testing and Underground Utility Assessment — February 2008. PBW conducted
DNAPL recovery tests on selected wells (MW-12B, MW-16, MW-32A, MW-41B, MW-45C), collected
DNAPL samples from wells MW-32A and MW-41B, and conducted an assessment of the underground

utilities around the Site by collecting field measurements from storm sewer intakes in the City of Houston
ROWs.

At each well tested for DNAPL recovery, the initial product thickness was measured and tubing was
placed in the well to near the total depth. The well was then pumped with either a peristaltic or
diaphragm pump until DNAPL was no longer measured in the well or the fluids removed were mostly

water. The pump was then turned off and DNAPL thickness measurements were collected.
During the DNAPL removal at MW-32A and MW-42B, samples of the DNAPL were collected for Fluid
Properties analysis by ASTM D1481, D445, and D971. Samples were delivered to Test America,

Houston on February 22, 2008.

Pastor, Behling & Wheeler, LLC 3-6 July 13, 2009



Union Pacific Railroad SWR/Facility ID No. 31547
Houston Wood Preserving Works
Houston, Texas

OVM and LEL readings were collected at eight storm sewer locations along Kashmere Street and Liberty
Road. At each location a photo was taken then a length of tubing was placed into the utility a distance of
approximately eight inches. PID and LEL meters were connected to the tubing and allowed time to

stabilize before readings were recorded.

CPT/ROST-Hydropunch Investigation — July-August 2008. PBW conducted a CPT/ROST investigation
to evaluate the lateral extent of DNAPL in the A-TZ and B-CZ on and off site, and to collect

reconnaissance hydropunch groundwater samples from the A-TZ, B-TZ/B-CZ, and C-TZ zones to
evaluate the horizontal extent of COCs in groundwater. Sixteen CPT/ROST borings (CPT-36R-08, CPT-
40R-08 through CPT-46R-08, CPT-48R-08 through CPT-54R-08, and CPT-56R-08) were conducted, and
reconnaissance groundwater (hydropunch) samples were collected from five of the locations (CPT-49R-
08 (B-TZ), CPT-50R-08 (B-TZ), CPT-51R-08 (B-TZ), CPT-54R-08 (C-TZ), and CPT-56R-08 (A-TZ)).
Groundwater samples were collected using small-diameter tubing and foot valve inside a hydropunch
assembly and analyzed for site-specific COCs (VOCs by EPA Method 8260 and SVOCs by EPA Method
8270C).

Groundwater samples were placed in a laboratory-supplied container, preserved as appropriate, and
immediately placed on ice. Groundwater samples were delivered to TestAmerica Laboratory in Houston,
Texas for analysis. The samples were analyzed in accordance with EPA protocol for the analytical
methods requested. Chain-of-custody procedures were maintained from the field through the reporting of

laboratory results.
Each CPT/ROST boring was surveyed in the field with the differential GPS meter. Each CPT/ROST
boring and Hydropunch location was plugged with granular bentonite or bentonite chips from the bottom

of the hole to ground surface.

2009 Additional Soil and Groundwater Investigation. In January 2009, PBW conducted a supplemental

soil and groundwater investigation at the Site to further evaluate the lateral and vertical extent of COCs
above TRRP PCLs in groundwater, and to evaluate the lateral extent of COCs above TRRP PCLs in soils.
The following locations were sampled or monitoring wells were installed (locations shown on Figure
1A):
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o Soil Sampling — Soil samples were collected from soil borings SB-108 through SB-117 at
locations within the storm water drainage ditch southwest of the SDD (SWMU No. 2) and around
the Former Inactive Wastewater Lagoon (AOC No. 6) to evaluate COCs in surface soils. Soil
samples from these borings were collected at 0-0.5 and 0.5-2 feet bgs. Soil borings were also
conducted along the northern perimeter of the Site at borings SB-118 through SB-125 (including
soil samples collected from installation of monitoring wells MW-57A and MW-58A), and along
the east and southern perimeter of the intermodal yard at soil borings SB-126 through SB-137.
Soil samples from the ten soil borings north of the former operations and the 12 soil borings
around the east and south perimeter of the intermodal yard were collected to evaluate horizontal
extent of site-specific COCs in surface soils. Soil samples were selected from each boring based

on field screening OVM readings and/or visual observations.

e Monitoring Well Installation/Development — During the investigation, the following monitoring
wells were installed:

e Seven A-TZ wells were installed using a mini-sonic rig: MW-59A, MW-60A, MW-
61A southeast (downgradient) of MW-49A and MW-18A; MW-57A and MW-58A
in SWMU No. 8 to evaluate the lateral extent of LNAPLSs towards Liberty Road;
TW-56A to evaluate recoverability of the LNAPL in SWMU No. 8; MW-65A west
of AOC 6; and replacement A-TZ well MW-24AR for MW-24A,

e One BTZ well MW-63B was installed by sonic drilling techniques to evaluate
dissolved COC concentrations near MW-35B; and a 4-inch B-TZ well, TW-41B, was
installed near MW-41B to evaluate DNAPL recoverability; and

e One pilot hole (GB-1) was drilled using sonic drilling techniques to the D-TZ (135
feet bgs) and the hole was continuously logged to evaluate the lithology and identify
the D-TZ. After identifying the D-TZ zone, three monitoring wells, MW-59D, MW-
65D, and MW-66D were installed in the D-TZ using sonic drilling techniques that
included setting isolation casings across the A-TZ and C-TZ zones (B-TZ not present

on east portion of the property).
After each monitoring well was installed, the wells were developed to remove sediment from the wells.

Permanent monitoring wells were surveyed by a licensed, professional surveyor to Texas State Plane
coordinates (NAD 27, Texas South Central, U.S. Feet).
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Groundwater Monitoring Events — 2007 through 2009. Not including the semi-annual groundwater
sampling conducted at the Closed Surface Impoundment (SWMU No. 1) as part of the RCRA

Compliance Permit for the Site, site-wide groundwater monitoring events were conducted to evaluate
COC trends in groundwater at the Site. Site-wide events were conducted in the following months
(number of wells sampled):

e March 2007 (61 wells);

e January 2008 (60 wells);

o July 2008 (40 wells); and

e February 2009 (54 wells).

In March 2007, all of the monitoring wells installed at the Site except the SWMU No. 1 wells were
sampled to evaluate the groundwater conditions across the Site. The subsequent site-wide events
included selected wells (perimeter, off-site, and selected source area wells). Groundwater samples were
collected using low-flow sampling techniques described in the EPA guidance document Low-Flow
(Minimal Drawdown) Ground Water Sampling Procedures (EPA, 1995). Each sample was analyzed for
the site-specific COC list (VOCs by EPA Method 8260 and SVOCs by EPA Method 8270C).

Prior to sampling, the depth to water and the thickness or presence of NAPL was measured using an oil-
water interface probe. For wells with DNAPL, water samples were collected at least 5 to 10 feet above
the top of the measured DNAPL. Purging was accomplished in such a way as to minimize disturbance of
sediments at the bottom of the well, and therefore minimize turbidity of the water samples. This was
accomplished by purging at a low flow rate with the pump intake near the base of the screened interval,
unless DNAPL was present and then the pump intake was placed no closer than five feet to the DNAPL
surface. A peristaltic pump with dedicated tubing was used during the purging and sampling of each

well. Since dedicated tubing was used in each well, no equipment rinse sample was collected.

Well purging was accomplished by purging at low-flow rates while monitoring the following field
parameters: specific conductance, pH, temperature, dissolved oxygen, oxidation/reduction potential
(redox), and turbidity. Meters were calibrated before sampling each day, using the manufacturer's
procedure. Odor and color of the purge water were also noted on the groundwater sampling record. Each

monitoring well was purged until the following parameters had stabilized, or until the well purged dry.

After purging, groundwater samples were collected from the discharge of the pump following low-flow

Pastor, Behling & Wheeler, LLC 3-9 July 13, 2009



Union Pacific Railroad SWR/Facility ID No. 31547
Houston Wood Preserving Works
Houston, Texas

sampling techniques. Sampling information (i.e., sample time, bottle sets, sampler name, use of filter,
etc.) was recorded on the groundwater sampling forms (Appendix 3). Groundwater samples were placed
in coolers and delivered to TestAmerica Laboratory in Houston, Texas (March 2007, January and July
2008) or ALS Laboratory Group in Houston, Texas (February 2009) for analysis. The samples were

analyzed in accordance with EPA protocol for the analytical methods requested.

Data Quality

Based on the investigations from 2006 through 2009, samples collected from the Site were analyzed in
accordance with the guidelines of EPA SW-846, Test Methods for Evaluating Solid Waste-
Physical/Chemical Methods. The procedures for laboratory analysis, with any modifications, are further
documented in the laboratory standard operating procedures, which are maintained at the laboratory, and
are listed in the laboratory’s quality assurance plan. Data obtained from field and laboratory
measurements were reviewed for conformance to project requirements, ensuring the lowest method

guantitation limit (MQL) was used in the evaluation.

Analytical data from the critical soil and groundwater samples collected since 2006 were reviewed for
adherence to established QA/QC criteria, and a Data Usability Summaries (DUSs) were prepared to
demonstrate the quality of the laboratory analytical data and present any deviations from the established
QA/QC criteria. Details of the DUSs are provided in Appendix 10. For the data collected since 2006
(i.e., data presented in this APAR Addendum), the soil and groundwater data are considered usable for the
purpose of evaluating COCs in the environmental media to assess the affected property based on the
COCs and establish PCLE zones.
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TABLE 3A
UNDERGROUND UTILITIES
UPRR Houston Wood Preserving Works

] - Potential Migration Affected?
Utility Type Construction Material la:fekrfilzlill [')Ae F;)Ft)rr]o(xﬁ) UtlIltyNC;?nngpany Pathway?
Yes No Yes No
Utilities On-Site
Fiber Optic Fiber NA 3-5 Level 3 X X
Fiber Optic Steel Cased Fiber NA 40-45 |Qwest X X
Storm Sewer 12"PVC Unknown 12 UPRR X
Storm Sewer 24”-60" MRCY/RCP? Unknown 10 City of Houston X
Water Supply 2"-8" Cast Iron Unknown 8 City of Houston X
Utilities North of the Site
Gas Supply 6/8"Steel Unknown 4 Centerpoint Energy X X
Water Supply 20" Cast Iron Unknown 5 City of Houston X X
Storm Sewer 24" Concrete Unknown 10 City of Houston X X
Sanitary Sewer 8” Concrete Unknown 8 City of Houston X X
Utilities South of the Site
Water Supply 1"-6” Concrete, Cast Iron, Galvanized Unknown 5 City of Houston
Storm Sewer 24”-60" MRCY/RCP? Unknown 10 City of Houston
Sanitary Sewer 8” Concrete Unknown 8 City of Houston
Utilities East of the Site
Gas Transmission 7" Cast Iron Unknown 4 Centerpoint Energy X
Water Supply 12"-20” Cast Iron Unknown 5 City of Houston X
Water Supply 84" Steel Unknown 15-20 |City of Houston X
Storm Sewer 24-54" Concrete/ MRC* Unknown 10-15 |City of Houston X X
Sanitary Sewer 60" MRC* Unknown 18-22  |City of Houston X Unknown
Utilities West of the Site
Water Supply 2" Cast Iron Unknown 5 City of Houston
Gas Supply 8" Cast Iron Unknown 4 Centerpoint Energy
Notes:
1.MRC=Metal Reinforced Concrete
2. RCP=Reinforced Concrete Pipe
Union Pacific Railroad
Houst