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Executive Summary 

The Record of Decision (ROD) for the Union Pacific Railroad (UPRR) TTP in The Dalles, 
Oregon, was issued in 1996. The ROD identified remedial actions for groundwater, soils, 
and sediments based on information generated during the remedial investigation (RI) and 
feasibility study (FS). This second Five-Year Record of Decision Review Report is intended to 
assess the effectiveness of the selected remedial actions based on current experience and 
understanding of the site. A summary of administrative issues addressed by this review is 
provided in Table ES-1 and a summary of the status of ROD provisions is presented in Table 
ES-2. 

The selected remedy defined in the ROD focuses on removing creosote and wood-treating 
oils collectively known as dense, nonaqueous-phase liquid (DNAPL) from subsurface soils, 
pumping and treating groundwater to prevent migration of contamination away from the 
site, and groundwater monitoring to ensure the effectiveness of the remedy. The remedy 
also includes capping an area of contaminated sediments in the Columbia River (conducted 
in 1995 as an interim remedial action measure), removing contaminated soils from areas of 
Riverfront Park (conducted in 1992 as an interim remedial action measure), and isolating 
onsite soils from direct contact with site workers. These remedial actions have been effective 
in achieving their originally intended objectives, and continue to be protective of human 
health and the environment. 

A total of 81,450 gallons of DNAPL has been recovered from the inception of the recovery 
system through June 2007.  A three-phased implementation of the DNAPL recovery system 
had been planned, with Module 2 and Module 3 to be built sequentially when recovery 
rates from Module 1 became asymptotic. However, UPRR accelerated the buildout and 
startup of Modules 2 and 3 during 2003 and 2004. As a result, all three modules have 
subsequently operated concurrently. A Construction Complete designation was granted by 
the U.S. Environmental Protection Agency (EPA) in September 2004 for the UPRR Tie 
Treating facility. 

Hydraulic containment wells ensure that potentially mobile NAPL and reinjected 
groundwater do not migrate outside the target zone. Groundwater within the containment 
zone is pumped to an onsite treatment plant and treated effluent is released to surface water 
(Threemile Creek) via a permitted discharge. Several modifications have been made to the 
water treatment system since its initial construction to ensure adequate treatment capacity 
and effectiveness. 

Site soils do not present significant risks to site workers as a result of implemented 
engineering and institutional controls. Additional investigations are conducted when 
previously unexposed soils become accessible or when site observations indicate 
undocumented contamination. Removal of three aboveground storage tanks has resulted in 
two such investigations since the first Five-Year Record of Decision Review Report (Oregon 
Department of Environmental Quality, 2002). 
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Removal of soils in the Riverfront Park area was conducted as an interim remedial action 
measure in 1992 to address contamination from historical drainage pipeline discharge. An 
area of river sediments also affected by the historical drainage pipe discharge was capped in 
1995 as an interim remedial action measure to isolate residual contaminants. Cap 
inspections are conducted at regular intervals as prescribed in the ROD. Both the capping 
and inspection actions were integrated into the ROD, although construction of subaqueous 
sediment capping actually predated the ROD. 

The selected remedies have been modified as needed over the past five years, with formal 
approval from the Oregon Department of Environmental Quality (ODEQ), and these 
modifications are described in this report. 

This five-year review has resulted in new approval and/or recommendations for additional 
remedy revisions. All are considered minor and none of the approvals or recommendations 
directly relate to achieving or maintaining the protectiveness of the remedy. The approved 
changes and/or recommendations are summarized as follows: 

• Assessment of the frequency of groundwater quality monitoring in the unconfined and 
Sand Hollow I aquifers. UPRR has proposed modifying frequency of groundwater 
monitoring from semiannually to annually. ODEQ generally agrees that it is appropriate 
to modify the frequency of groundwater quality monitoring in specific wells contingent 
upon specific factors. Approval criteria for the revised monitoring and reporting 
requirements are described in this report (Appendix I). 

• Assessment of the frequency of groundwater elevation monitoring.  For the Unconfined 
Water Bearing Zone (UWB), ODEQ concluded, and UPRR agreed, that it is warranted to 
continue quarterly groundwater elevation monitoring in order to ensure that hydraulic 
control is maintained. Approval criteria for the revised monitoring and reporting 
requirements are described in this report (Appendix I). 

• UPRR has proposed modifying the frequency of groundwater elevation monitoring 
from quarterly to semiannually in the confined groundwater zones.  ODEQ tentatively 
agrees that it may be appropriate to change the groundwater elevation monitoring 
frequency in the three confined water bearing zones (SH1; SH2; and Ginkgo) from 
quarterly to semiannual. However, formal approval of facility reporting is pending, and 
specific provisions that accompany the revised monitoring and reporting requirements 
are described in this report (Appendix I).  Specifically, Appendix I includes a description 
of currently approved and/or pending revisions to facility monitoring and reporting 
requirements.  

• ODEQ agrees that it is appropriate to assess modification of facility milestone status 
reporting requirements from the present quarterly basis to an annual basis.  Operational 
monthly progress reports will continue to be prepared and submitted.   Formal approval 
of facility reporting is pending, and specific provisions that accompany the revised 
monitoring and reporting requirements are described in this report (Appendix I). 
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TABLE ES-1 
Second Five-Year Review Administrative Summary 

Site Identification 

Site name: UPRR The Dalles Tie Treating Plant 

EPA RCRA ID: ORD982658742 

EPA CERCLIS ID: ORD009049412 

EPA Region: 10 State: Oregon City/County: The Dalles, Wasco 

Site Status 

NPL status: Final 

Remediation status: On July 28, 2004, ODEQ submitted a Preliminary Closeout Report to the Region 
10 EPA for the purpose of obtaining a Construction Completion milestone. 

Operable units: Two 

Construction completion 
date: 

September 2004 

Site reuse: Site continues to be used for wood-treating activity by Amerities West, LLC. 

Review Status 

Lead agency: State (ODEQ) 

Author name: Cliff Walkey 

Author title: Project Manager, Hydrogeologist  

Author affiliation:  Oregon Department of Environmental Quality (ODEQ) 

Type of review: Post-SARA, NPL State lead 

Review number: Second Five-Year Record of Decision Periodic Review (2007) 

Triggering action: RA construction at OU1 and OU2 

Triggering action date: March 27, 1996 

Due date: March 27, 2006 

Issues Colloidal iron removal continues to present operational challenges for the water 
treatment plant. Current monitoring of the system ensures that the plant’s 
discharge is meeting the requirements set forth in the Consent Decree and is 
protective. 

Protectiveness Statement The remedial actions in OU1 and OU2 are expected to be protective of human 
health and the environment upon completion of the remedy. 

Long-term Protectiveness Current monitoring data indicate that the remedy is functioning as required to 
achieve site remedial action goals for soils, sediments, and groundwater under 
existing land use conditions. 

EPA = U.S. Environmental Protection Agency 
NPL = National Priorities List 
ODEQ = Oregon Department of Environmental Quality
OU = operable unit 
 

SARA = Superfund Amendments and Reauthorization 
Act of 1986 
RA = remedial action 
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TABLE ES-2 
Status of Record of Decision Provisions 

Media/Area 1996 ROD Provision 2001 Modification 
2007 

Status Nature of Modification Future Planned Modifications 

Groundwater 

OU1 
Unconfined 
water-bearing 
zone 

DNAPL recovery to the extent feasible in phased 
approach using water flooding to enhance recovery. 
Three construction phases (modules) are anticipated to 
be constructed and operated sequentially.  

1. DNAPL Module No. 1 shifted to west to better recover NAPL; one 
new well added and one existing well dropped from extraction 
system 

2. Injection well locations modified in Module No. 1. 

3. Modification of injection wells to allow pressurized reinjection, 
increasing water inflow by 50 percent. 

Additional 
Modification

Accelerated buildout of Module 2/3 in 2003 - 2004. Details are 
documented in Design Basis Report for the Module 2/3 DNAPL 
Recovery System (CH2M HILL, 2003). ODEQ submitted a 
Preliminary Closeout Report (PCOR) to Region 10 EPA for the 
purpose of obtaining a Construction Completion milestone. 

 

 

Phase out Module No. 1 and 
Module No. 2/3 when DNAPL 
recovery rates approach asymptotic 
slopes in each of the respective 
modules. 

 Hydraulic containment of DNAPL source areas and 
monitoring of dissolved plume. Original system 
configuration using six wells was documented in the Final 
Groundwater Remedial Action Plan (CH2M HILL, 1997b).

1. Three wells added to hydraulic containment system in 1999. 
Treatment system modified for higher flows. 

2. LNAPL discovered west of DNAPL recovery wells. Delineation of 
LNAPL area resulted in installation of a new hydraulic containment 
well and two new monitoring wells. Further modifications to the 
treatment system to accommodate higher flow rates. 

Same None Once DNAPL extraction is 
completed, evaluate benefit of 
continued hydraulic containment. 

 Aboveground treatment of extracted groundwater, with 
reinjection for water flooding; discharge of excess. 

1. Modified treatment plant in 1997 to improve arsenic treatment. 

2. Modified treatment plant in 2001 to increase hydraulic capacity and 
replaced coprecipitation system with media filters. 

Additional 
Modification

To reduce iron concentrations in effluent water several 
modifications to the treatment plant designed were researched and 
tested. Modifications included testing alternant media in the media 
filters and changing the size of the activated carbon vessels, as well 
as temporarily installing an air stripper, bag filters, and a secondary 
peroxide injection point. 

Conduct periodic evaluation to 
identify cost savings and 
performance enhancements. WTP 
modifications led to a proposal to 
change the iron effluent discharge 
parameter.  Approval of 
modification to Attachment C of the 
Wasco County Consent Decree is 
pending. 

 Institutional controls to prohibit use of groundwater. Note: For OU 1, the lease agreement between Kerr-McGee and UPRR 
transferred the deed restrictions on groundwater use at the site.  For 
OU2, an agreement was signed in October 1996 between Port of The 
Dalles and UPRR restricting shallow groundwater use in Riverfront 
Park. Additional Equitable Servitude and Easement was recorded in 
February 1997 between UPRR and ODEQ governing site restrictions, 
including site groundwater use.  

Same None1 None 

 Long-term monitoring, with five-year review of remedy. None Same None None 

OU1 
Sand Hollow I 

Hydraulic containment with two extraction wells. 
Quarterly monitoring. 

1998 natural attenuation study (CH2M HILL, 1998d) showed 
contamination only in vicinity of DNAPL. In 2001, ODEQ deferred 
indefinitely the implementation of hydraulic containment, contingent 
upon demonstration that MNA is viable. 

Same None None   

OU1 
Sand Hollow II 

Quarterly monitoring, with evaluation in 2 years to 
determine need for groundwater remediation. 

Note: Evaluation for monitored natural attenuation (MNA) 
demonstrated that hydraulic containment could be deferred and/or 
postponed. Monitoring continues on an annual basis 

Same None Contingent upon demonstration of 
MNA 

OU1 
Gingko II 

Annual monitoring for five years. Note: No evidence of contamination. Monitoring continues on an 
annual basis. 

Same None. Contingent upon demonstration of 
MNA  

                                                      
1 Although no modifications were made, obligations for IC transferred with fee title.   In 2004, Kerr-McGee sold the facility equipment and above grade structures to Amerities West, LLC, and Amerities West, LLC, leased the property from UPRR. The deed restrictions for use of groundwater on site that were 
previously in place and required by the ROD were transferred in the lease agreement with Amerities West, LLC. In 2000, the Port of the Dalles donated the land to the Northern Wasco County Parks and Recreation District.  Restrictions remain in force because easements and covenants are recorded deed 
instruments.   
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Media/Area 1996 ROD Provision 2001 Modification 
2007 

Status Nature of Modification 

OU2 
Columbia River 
sediments 

No Further Action. 1995 interim remedial action (capping) 
completed. Inspection frequency specified. 

None Same None None 

TABLE ES-2 
Status of Record of Decision Provisions 

Future Planned Modifications 

OU1 
Groundwater 
monitoring 
program 

Approved remedial action plan (CH2M HILL, 1997b) 
permitted reduction in scope of groundwater sampling 
after 2 years if conditions met.  

1. Unconfined water-bearing zone: monitoring for selected constituents 
of natural attenuation discontinued. 

2. Sand Hollow I: reduce number of wells sampled, discontinue 
monitoring for Cu and Cr. 

Same None Review the groundwater monitoring 
program and revise as appropriate 
based on the stability of COC 
concentrations observed over the 
past nine years of monitoring. 

OU2 
Riverfront Park 

Institutional controls (restrictive covenant) prohibiting use 
of shallow groundwater in Riverfront Park, with long-term 
monitoring. 

Note: In 2000, Riverfront Park was deeded by the Port of The Dalles to 
the City of The Dalles. The protective covenants remained with the 
property. 

Same None None 

Surface Water 

OU2 
Riverfront Park, 
Columbia River, 
Threemile 
Creek 

No further action. Remedial investigation demonstrated 
no significant risk to public health or environmental 
receptors. 

None Same None None 

Soils 

OU1 
Tie treating 
plant 

Bioventing (air injection) to promote in situ 
bioremediation in areas with soil risks >1 X 10 -5. 
Cleanup targets to be set during full-scale bioventing. 

1. No soils above hot spot threshold; therefore, engineering and 
institutional controls (soil cap, access control, worker 
requirements, drip/spill and excavation management plans) 
provide protection of human/ecological risk. 

2. Removal of bioventing as a viable soil remedy.  

Same None None 

 Institutional controls. Equitable Servitude and Easement established in 1997. Soil 
excavation and drip and spill monitoring plan submitted in 1997. 

Same None None 

 Deferred soil investigation and cleanup as necessary. 1. 1997 changes to ODEQ remedy selection rules provide new criteria 
for removal triggers. 

2. Three deferred investigations triggered in 1997, 1999, and 2000. 
Two areas capped; third was site of LNAPL investigation, resulting 
in new hydraulic containment. 

3. Fourth area in 2001 investigated following structure removal. 
Approximately 45 yd3 taken offsite. Area capped and new tanks 
installed. 

Same Two deferred investigations triggered in 2002 and 2003. The 2002 
investigation resulted in capping of the area and installation of a 
new tank. The 2003 investigation resulted in no contamination 
observed. 

None 

OU2 
Riverfront Park 

No Further Action. 1992 interim removal action was 
effective. 

None Same None None 

 

Sediments 

FIVE



 

SECTION 1

Introduction 

The Oregon Department of Environmental Quality (ODEQ) has completed a second five-
year review of the remedial actions being implemented at the Union Pacific Railroad 
Company (UPRR) Tie Treating Plant (TTP) Superfund site in The Dalles, Oregon. The 
second five-year review (ODEQ, 2007) addresses the two operable units (OUs) at the site: 

• Tie treating plant (OU1). This operable unit encompasses the portions of UPRR 
property where wood-treating operations are currently, and were historically, 
conducted. 

• Columbia River Shoreline (OU2). This operable unit encompasses the near-shore 
sediments of the Columbia River and the undeveloped portion of Riverfront Park 
affected by wood-treating plant operations. The undeveloped portion of Riverfront Park 
is an area where 2,450 cubic yards of contaminated soil were removed in 1992, as an 
interim remedial action measure (IRAM). Impacted sediments in a side channel of the 
Columbia River were capped in 1995 as a second IRAM in OU2. These actions were 
successful and were, in part, the basis for the No Further Action (NFA) issued for these 
areas. 

1.1 Statutory Requirements 
This review is required by statute. ODEQ assumed the lead in conducting this periodic 
review, pursuant to the Consent Decree filed (January 27, 1997) in Circuit Court (Case 
CC97-8) in Wasco County, Oregon. There is no formal, specific agreement between ODEQ 
and the U.S. Environmental Protection Agency (EPA) stipulating that ODEQ lead at this site 
other than the general language of the Superfund Memorandum of Agreement (SMOA). 
The five-year periodic ROD reviews are designed to be consistent with the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) and the National Oil 
and Hazardous Substances Pollution Contingency Plan (NCP). CERCLA § 121(c), as amended, 
which states: 

If the President selects a remedial action that results in any hazardous 
substances, pollutants, or contaminants remaining at the site, the President 
shall review such remedial action no less often than each five years after the 
initiation of such remedial action to assure that human health and the 
environment are being protected by the remedial action being 
implemented… 

The NCP, part 300.430(f)(4)(ii) of the Code of Federal Regulations (CFR), states: 

If a remedial action is selected that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shall review such action no less often than 
every five years after the initiation of the selected remedial action. 
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The triggering action for this review is the date of actual remedial action onsite construction, 
which is established as the construction of a multilayer cap that covers approximately 1 acre 
of contaminated sediments in a side channel of the Columbia River, offshore of the 
undeveloped portion of Riverfront Park. The cap was constructed during February and 
March of 1995, as an IRAM. The final Record of Decision (ROD) governing operation and 
maintenance (O&M) for this cap and addressing all other remedial actions within the facility 
boundaries was signed on March 27, 1996. Because protectiveness standards rely, in part, on 
institutional controls and because remedial actions anticipate that hazardous substances, 
pollutants, or contamination will remain at the site above levels that allow for unrestricted 
use and unlimited exposure, a statutory five-year review is requisite. As always, 
construction completion is also a triggering action for a site where all of the remedial actions 
are subject to a policy review2. 

During the remedial investigation and feasibility study phase of the project, before the ROD 
was signed, UPRR implemented two interim actions in the Columbia River Shoreline 
operable unit (OU2). UPRR also initiated construction of a water treatment plant that was 
used as part of the permanent remedy. Remedial designs and implementation of the 
selected site remedies continued after March 1996, when the ROD was signed. 

The first Five-Year Record of Decision Review Report (Oregon Department of Environmental 
Quality, 2002) (referred to hereafter as the First Five-Year ROD Review Report) was 
transmitted to EPA on February 28, 2002. This Second Five-Year Review Report of remedial 
actions at the site was conducted to meet state and federal statutory requirements. 
Hazardous substances at the site are being addressed in accordance with the requirements 
of Oregon Revised Statutes (ORS) 465.200 through 465.380 and Oregon Administrative 
Rules (OAR) 340-122-010 through 340-122-110. Also, to the extent practicable, the remedial 
implementation is consistent with the NCP, 40 CFR Part 300. 

The methods, findings, and conclusions of the review are documented in this Second Five-
Year ROD Review Report. In addition, this report summarizes deficiencies found during the 
review and provides recommendations to address them. 

1.2 Purpose of Five-Year Review 
The purpose of a five-year review on Superfund sites is to evaluate whether the selected 
remedial actions are protective of human health and the environment. For remedial actions 
that have not yet been completed, the five-year review will determine whether immediate 
threats have been addressed and whether remedies are expected to be protective once the 
remedial actions have been completed. The main purpose of the five-year review is not to 
reconsider the decisions made during selection of remedies, but to evaluate the implementa-
tion and performance of the remedies. However, in some situations, the five-year review 
contains recommendations that remedies be reevaluated or that additional response actions 
be considered. Examples of situations that might result in reevaluation of remedies or 
consideration of additional response actions include finding that a remedy will not 
adequately reduce levels of a contaminant of concern or finding that a new contaminant, 
                                                      
2 First priority for five-year reviews is sites required by statute. As described, the UPRR Tie Treating facility review is required 
by statute. The fact that the facility has obtained construction completion certification since the first five-year review is therefore 
not a priority triggering action for the second five-year review. 
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source, or pathway of exposure has been identified or has not been sufficiently addressed. 
Where necessary, the five-year review report will include recommendations to improve the 
protectiveness of the remedy and address deficiencies identified during the review. 

This five-year review consisted of a review of relevant documents and interviews with 
various individuals familiar with specific remedial activities, local officials, and/or 
stakeholders. In addition, because this is the second five-year review, progress since the last 
review is addressed. Several site inspections were conducted, in part to support the 
preparation of this report. 

1.3 Relevant Guidance Documents 
EPA has issued a guidance document titled Comprehensive Five-Year Review Guidance (U.S. 
Environmental Protection Agency, 2001) that was consulted in preparation of this five-year 
review. A process for the review was developed in accordance with EPA guidance and site-
specific conditions at the TTP site and surrounding lands. To provide the summaries, 
evaluations, and recommendations for this report, the following sources were reviewed: 

• Written descriptions of work areas, remedial actions, and background information 

• Remedies selected in the ROD, along with performance standards and cleanup goals 

• Work that has been performed and work that remains to be completed 

• O&M procedures 

• The performance of the remedies, their conformance with ROD requirements, and any 
newly identified information, deficiencies, and recommended improvements 

• Written documents and information from interviews 

The conclusions of the review are summarized in this report with recommendations for 
future actions to be taken at the site, a statement of the level of protectiveness of ongoing 
remedies, and a schedule for the next review. 

ODEQ documents used to define the selected remedy and note changes to the remedy for 
the TTP are listed in Appendix A. 
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SECTION 2

Background 

This section describes the site and its location; provides a chronology of historical site 
activities; and summarizes the source and nature of site contamination. 

2.1 Site Location and Description 
The site consists of an active wood-treating area that is currently operated by Amerities 
West, LLC; the undeveloped portion of Riverfront Park; and, a small area of Columbia River 
sediments adjacent to the undeveloped portion of Riverfront Park in The Dalles, Oregon. 
The wood-treating area is designated as Operable Unit 1 (OU1), whereas the undeveloped 
portion of Riverfront Park along with the capped Columbia River sediments together 
constitute Operable Unit 2 (OU2). Localized soil contamination in the undeveloped portion 
of Riverfront Park was addressed by soil removal. Collectively, these two OUs constitute the 
UPRR facility3. 

The TTP occupies approximately 83 acres within Sections 1 and 2, Township 1 North, 
Range 13 East, Willamette Baseline and Meridian, in Wasco County, Oregon. The plant is 
located approximately 500 feet south of the Columbia River and is bounded by Riverfront 
Park, The Dalles levee, and Interstate 84 to the north; the UPRR rail yard to the south; 
Threemile Creek and undeveloped land to the east; and, a residence and access road to the 
west. A site map is provided in Figure 2-1 and a map of the DNAPL Extraction Area Well 
Locations in provided in Figure 2-2. 

The plant site is generally flat, bounded by a steep bluff to the south and The Dalles levee 
and the Interstate 84 causeway to the north. Site topography has been modified by the 
placement of sandy and gravelly fill material in various locations. 

A more complete description of the site setting can be found in the ROD (Oregon 
Department of Environmental Quality, 1996). A diagram illustrating generalized site 
hydrostratigraphy is shown in Appendix B. 

2.2 Site Chronology 
The plant has operated exclusively as a wood-treatment facility since its inception. UPRR’s 
corporate predecessor, the Oregon-Washington Railroad and Navigation Company, owned 
and operated the plant from 1923 to 1927. Tie treating operations were contracted by UPRR 
to the Nebraska Bridge and Timber Supply Company, later known as Forest Products 
Company, between 1927 and 1950. From 1950 to 1987, UPRR contracted the J.H. Baxter 
Company to operate the plant. Kerr-McGee Chemical Corporation leased the property from 

                                                      
3 Oregon Administrative Rule 340-122-115 (26): “Facility” or “Site” means any building, structure, installation, equipment, pipe 
or pipeline including any pipe into a sewer or publicly owned treatment works, well, pit, pond, lagoon, impoundment, ditch, 
landfill, storage container, aboveground tank, underground storage tank, motor vehicle, rolling stock, aircraft, or any site or 
area where a hazardous substance has been deposited, stored, disposed of, or placed, or otherwise come to be located and 
where a release has occurred or where there is a threat of a release, but does not include any consumer product in consumer 
use or any vessel. 
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UPRR and purchased the facility equipment and abovegrade structures in 1987 and 
operated the TTP from 1987 to 2004. In 2004, Kerr-McGee sold the facility equipment and 
abovegrade structures to Amerities West, LLC. Amerities West, LLC, currently leases the 
property from UPRR and operates the TTP. 

Before the 1950s, the plant treated virtually all wood products with coal tar creosote. From 
1950 to 1987, creosote and creosote-fuel-oil mixture accounted for more than 85 percent of 
the total volume of treating chemicals used at the site. Other wood preservatives used 
during this period included ammoniacal copper arsenate (ACA), pentachlorophenol, and 
Arban (an organophosphate fire retardant). Kerr-McGee used copper naphthanate to treat 
wood on a limited basis in 1993 and 1994 but creosote was the main treatment chemical 
used by Kerr-McGee. Amerities West, LLC, uses only creosote as a treatment chemical. 

Wood-treatment operations at the site are conducted in five pressurized retorts. Wastes 
associated with the treatment process include steam condensate, boiler blowdown, water- 
and oil-containing wood preservatives, and residues resulting from the cleanout of retorts, 
oil/ water separators, and wastewater treatment systems. During the early years of 
operation, until about 1980, process wastewaters were disposed of onsite in four ponds; 
these ponds were closed in the early 1980s. Although early waste management records are 
not available, sludges associated with cleaning out the retorts may also have been disposed 
of in these lagoons. The ponds were abandoned by UPRR in 1980. In addition, there is 
evidence of historical leaks or spills around the product storage and treatment facilities and, 
in the past, treated wood was allowed to drip dry on unpaved soils at the site. 

In 1984, investigations began at the site under the authority of ODEQ’s water quality 
program. Creosote components, pentachlorophenol, fuel oil, ammonia, volatile organic 
compounds (VOCs), and arsenic were found in soil and groundwater near the plant. 
Contamination was also found in soils and sediments in Riverfront Park and along the 
shoreline of the Columbia River. This latter contamination is believed to have come from an 
underground pipe that carried stormwater runoff from the plant to the river between 1937 
and 1971. 

The ODEQ Water Quality Division oversaw early investigations of the site. In May 1989, 
UPRR entered into an administrative consent order with ODEQ’s Environmental Cleanup 
Division to investigate the nature and extent of contamination at the site. UPRR agreed to 
conduct a Remedial Investigation and Feasibility Study (RI/FS), which began in 1990 and 
1991, respectively. EPA listed the site on the National Priorities List (NPL) in August 1990, 
and agreed that ODEQ should remain the lead agency for overseeing the investigation and 
cleanup of the site. 

The RI/FS was completed in 1995. After soliciting public input, ODEQ issued a Record of 
Decision in March 1996. In addition to the RI/FS, two interim remedial action measures 
were completed at the site. In 1992, 2,450 cubic yards of contaminated soil were excavated 
from the undeveloped portion of Riverfront Park and disposed of offsite in a hazardous 
waste landfill. In 1995, an area of contaminated sediment in a side channel of the Columbia 
River was covered with a multiple-layer cap. Both IRAMs were associated with discharge 
points of a U.S. Army Corps of Engineers pipeline that carried stormwater runoff from the 
site to the Columbia River during the period from 1937 until 1971. 

The site chronology is presented in Figure 2-3. 
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2.3 Source and Nature of Contamination 
Soil, sediment, surface water, and groundwater contamination are found at the site. The 
primary constituents of concern (COCs) at the site are as follows: 

• Total carcinogenic polycyclic aromatic hydrocarbons (CPAHs)—defined as the sum of 
the detected concentrations of benzo(a)anthracene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, and 
benzo(a)pyrene 

• Naphthalene 

• Pentachorophenol 

• Benzene 

• Arsenic 

Contamination at the site occurred through facility operations normal for their time. Process 
chemicals were shipped by railcar and unloaded into storage tanks. These chemicals were 
then mixed and applied to wood in the retorts. Wastes from the wood-treatment process 
consisted of steam condensate, boiler blowdown, water and oil-containing preservatives, 
and residues resulting from the cleanout of the retorts, oil/ water separators, and waste-
water treatment systems. 

Until 1980, process wastewater was disposed of in four onsite ponds situated along the 
southern limit of the TTP. Three of the ponds received process wastewater from wood-
treatment activities, and the fourth pond received noncontact fluids from the retort building. 
The ponds may also have received leaks and spills from the tank farms and the former 
chemical storage and mixing building. 

Stormwater runoff from the site has no natural surface drainage and historically was 
pumped through a pipeline from the site to the Columbia River. This pipe was constructed 
by the U.S. Army Corps of Engineers in 1937 and had two discharge points. The high-water 
discharge point was in Riverfront Park, and the low-water discharge point was in the 
Columbia River. UPRR abandoned the pipeline by sealing it with concrete in 1992. Interim 
remedial actions were conducted at both the high-water and low-water discharge points. 
Specifically, a soil removal action was taken at the high-water outfall location in 1992, and 
an engineered cap was placed on sediments near the low-water outfall in 1995.
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Figure 2-3
UPRR Tie Treating Plant Timeline
Union Pacific Railroad Company
Tie Treating Plant - The Dalles, Oregon
Page 1 of 5

Timeline
Administrative 

Deliverable or Event Project Milestone Site Event

1920

1930

1940

1950

1960

1970

1980

1990

Portable tie treating plant (2 retorts) is moved to 
The Dalles site and set up as a permanent 
facility.

1922

Nebraska Bridge and Timber Supply (later 
known as Forest Products Co.) becomes the 
plant operator.

1927

US Army Corps of Engineers (USACE) builds 
levee along northern perimeter of site.

1937

Three ponds (drain pond (A), cooling pond (B), 
and skimming pond (C)) are shown on USACE 
aerial photo.

1938

A fourth retort is moved to the site. (A third was 
added between 1923 and 1941.)1941

Western part of plant flooded when Columbia 
River breached the levee.1948

J.H. Baxter and Company becomes plant 
operator.  Pentachlorophenol and ammoniacal 
copper arsenate replace coal tar creosote as 
primary preservative.

1950

Fifth retort was installed.1950

1957-8 Well 2F(1) was drilled as a water supply 
well but was not used because of apparent 
groundwater contamination. The well was 
sealed.

1957-58

1963 Interstate 84 was constructed along the 
northern perimeter of the site.1963

ODEQ receives various reports that oil has been 
released into the Columbia River north of the 
site in the vicinity of the outfall for a USACE 
pipeline.

1967 - 70

1970 A wastewater treatment system was 
constructed and placed into operation at the site.1970

1971 UPRR plugs USACE pipeline with 
concrete, and pump house is taken out of 
service.

1971

1980 Ponds A, B, and C are abandoned.1980

1983 Improved wastewater treatment system 
was installed allowing site to operate as a zero 
discharge facility.

1983

UPRR agrees to develop and implement a 
groundwater monitoring program for the site.  
EPA issues a Preliminary Site Inspection Report 
for the site.

1984

Phase I studies prepared by UPRR identified 
potential sources of groundwater contamination 
including retort building, chemical storage and 
mixing area, evaporator, and fueling area.

1985

UPRR donates Riverfront Park to the Port of 
The Dalles.1984
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Timeline
Administrative 

Deliverable or Event Project Milestone Site Event

1986

1987

1988

1989

1990

1991

1992

1993

1986 Completed Phase II hydrogeologic 
investigation.1986

Began Phase III hydrogeologic investigation.1987

Kerr-McGee purchases facility.  Use of 
pentachlorophenol is discontinued.1987

Completed Phase III hydrogeologic 
investigation.1988

ODEQ issues draft consent order to UPRR for 
Remedial Investigation and Feasibility Study1988

Draft RI/FS Work Plan Submitted to ODEQ.July

Revised Draft RI/FS Work Plan Submitted to 
ODEQ. ODEQ's 9/27/89 comments addressed.Nov

Kerr-McGee drip containment pad constructed.Feb

ODEQ approves RI/FS Work Plan.Jan

ODEQ approves interim measure to place a 
geosynthetic cover over contaminated soils in 
Riverfront Park.

Oct

Phase 1 construction of Riverfront Park 
completed by the Port of The Dalles.Dec

Phase 2 construction of Riverfront Park 
completed by the Port of The Dalles.Sept

Draft RI Report submitted to ODEQ.June

Draft interim Remedial Action Plan for Riverfront 
Park soils submitted to ODEQ.April

Tie treating plant listed on the NPL.Aug

ODEQ approves Interim Remedial Action Plan 
for Riverfront Park soils.June

Draft Feasibility Study Report submitted to 
ODEQ.Sept

Interim Remedial Action to remove 2,300 cubic 
yards of contaminated soil from Riverfront Park 
completed.

Sept

Sampling Plan for Columbia River Shoreline 
submitted to ODEQ.Dec

ODEQ approves RI Report.Aug

ODEQ approves Closure Report for Riverfront 
Park Interim Action.March

Work Plan for the RI/FS of the Columbia River 
Shoreline Operable Unit approved by ODEQ.Sept

Work Plan for a pilot-scale DNAPL recovery 
program submitted to ODEQ.Aug

Work Plan for the Soil Gas Survey and In Situ 
Respiration Tests approved by ODEQ.Sept
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Timeline
Administrative 

Deliverable or Event Project Milestone Site Event

1994

1995

1996

1997

UPRR begins design of the water treatment 
plant to treat remediation waters for the site.Feb

ODEQ approves the Work Plan for an Ecological 
Risk Assessment for the Columbia River 
Shoreline Operable Unit.

Mar

ODEQ approves the design basis report for the 
water treatment plant.Feb

Revised draft of the FS submitted to ODEQ.  
Submission of the revised draft was delayed 
until the RI report was approved by ODEQ.

Feb

Draft Remedial Action Plan for the Columbia 
River Shoreline Operable Unit submitted to 
ODEQ.

July

Draft RI Report for the Columbia River Shoreline 
Operable Unit submitted to ODEQ.July

ODEQ rejects revised draft FS report.Aug

ODEQ approves the RI and Interim Remedial 
Action Plan for the Columbia River Shoreline 
Operable Unit.

Nov

ODEQ approves the Work Plan for a Pilot Scale 
Bioventing Test.Nov

The technical memorandum describing the 
construction details of the Columbia River 
Shoreline OU cap is submitted to ODEQ.

Jan

Phase 1 of the Columbia River Shoreline OU 
cap is constructed.Jan - Mar

UPRR completes construction of the water 
treatment plant.June

Columbia River Shoreline Operable Unit Closure 
Report (Phase 1 construction) submitted to 
ODEQ.

July

ODEQ approves FS Report.Oct

ODEQ issues staff report for public comment on 
the proposed plan for the site.Feb

Phase 2 of the Columbia River Shoreline 
Operable Unit cap completed.Feb

Site floodsFeb

RECORD OF DECISION ISSUED BY ODEQMar

Revised Columbia River Shoreline Operable 
Unit Closure Report submitted to ODEQ.April

ODEQ approves Revised Columbia River 
Shoreline Operable Unit Closure Report.July

ODEQ issues draft RD/RA Consent Decree for 
UPRR's review.May

Year one of the Columbia River Shoreline 
Operable Unit cap inspection completed.Sept

The RD/RA Consent Decree is executed 
between UPRR and ODEQ.Jan

The Unconfined Water-Bearing Zone Design 
Basis Report is approved by ODEQ.Sept

Pilot scale bioventing test is started. However, 
the system was inoperable until July 1995 
because of high groundwater levels.

Jan

Fourth quarter 1996 Bioventing Progress Report 
is submitted to ODEQ.Feb

A technical memorandum presenting the results 
of the of the bioventing pilot test through fourth 
quarter 1995 is submitted to ODEQ.

Oct

ODEQ approves the RD/RA Work Plan required 
by the Consent Decree.June

The Phase II Dense Nonaqueous-Phase liquid 
(DNAPL) Recovery Pilot Test results were 
submitted to ODEQ.  

Mar

ODEQ approves the Groundwater Remedial 
Action Plan required by the Consent Decree.June

The hydraulic containment wells and Module 1 
DNAPL Recovery wells are installed.Aug - Oct
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Timeline
Administrative 

Deliverable or Event Project Milestone Site Event

1998

1999

2000

2001

The pump stations for wells 1 through 6 for the 
hydraulic containment system are constructed.Jan-Mar

A TDS reduction plan is submitted to ODEQ. 
The plan is implemented and the results indicate 
the proposed process changes will result in the 
effluent being in compliance with the TDS limit. 

Jan

The unconfined water-bearing zone hydraulic 
containment system begins operation.Feb

The configuration of the water treatment plant is 
modified so that the arsenic treatment system is 
upstream of the carbon beds to protect the 
carbon beds from high arsenic loading.

July

Construction begins on the Module 1 DNAPL 
Recovery System.Aug

The Sampling Results, Feasibility Study and 
Corrective Action Assessment for the deferred 
soil investigation is submitted to ODEQ. Two 
feet of grave is placed over the area.

Sept

A technical memorandum describing the results 
of year 3 of the Columbia River Shoreline 
Operable Unit monitoring is submitted to ODEQ.

Oct

The Operation and Maintenance Manual for the 
Remedial Systems is submitted to ODEQ. Mar

UPRR requested a modification to the NPDES 
permit to raise the iron discharge limit from 3.0 
to 5.0 mg/L.   

Jan

The final report documenting the natural 
attenuation of the Sand Hollow I groundwater 
plume is submitted to ODEQ.

Mar

Three new hydraulic containment wells were 
installed to expand the capture zone of the 
hydraulic containment system.

July

The east side of the Module 1 DNAPL recovery 
system begins operation.  Startup of the west 
side is delayed until the expansion of the 
hydraulic containment system is completed. 

April

Startup of the additional three wells of the 
hydraulic containment system occurs.Sept

The west side of the Module 1 DNAPL recovery 
system begins operation.  Startup is delayed 
until the expansion of the hydraulic containment 
system is completed. 

Oct

A technical memorandum describing the results 
of year 4 of the Columbia River Shoreline 
Operable Unit monitoring is submitted to ODEQ.

Nov

The report documenting the results of the 
deferred soil investigation beneath the footprint 
of three tanks removed by Kerr-McGee is 
submitted to ODEQ.

Nov

ODEQ issues a Notice of Noncompliance for 
exceeding the total dissolved solids limit in the 
water treatment plant discharge.

Dec

The first deferred soil investigation in the 
footprint area where two small buildings were 
removed by Kerr McGee is conducted.

Dec

A technical memorandum describing the results 
of year 2 of the Columbia River Shoreline 
Operable Unit monitoring is submitted to ODEQ.

Dec

1997

Dec The tenth hydraulic containment well is installed.

A deferred soil investigation in the area where 
LNAPL was encountered during a utility pole 
installation was conducted.

Nov

Water treatment plant capacity expanded to 
process the additional flow from the tenth 
hydraulic containment well.

Jan-April

Tenth hydraulic containment well begins 
operation.April

A deferred soil investigation in the area where 
three process tanks removed by Kerr-McGee 
was conducted.

April

Approximately 45 cubic yards of soil with free oil 
are removed from beneath the footprint of one of 
the Kerr-McGee process tanks.

May
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Timeline
Administrative 

Deliverable or Event Project Milestone Site Event

Deferred soil investigation conducted in the area 
where Kerr-McGee removed two aboveground 
process storage tanks.

2002

2003

2004

2006

Deferred soil investigation conducted in the area 
where Kerr-McGee removed one aboveground 
former creosote tank.

A modified Consent Decree was recorded for 
the change to the NPDES permit, which is 
regulated as an attachment to the 1997 Consent 
Decree.

Design Basis Report for the Module 2/3 DNAPL 
Recovery System submitted to ODEQ.

2005

DNAPL extraction begins at Module No. 2/3.

ODEQ conducted a pre-final inspection of 
Module 2/3 systems, and concluded that the 
groundwater remedy was fully constructed.

ODEQ submitted a Preliminary Closeout Report 
(PCOR) to Region 10 EPA for the purpose of 
obtaining a Construction Completion milestone.

Kerr-McGee sold the facility equipment and 
abovegrade structures to Amerities West, LLC. 

Feb

May

May

Feb

Mar

May

Jul

Nov



 

SECTION 3 

Review of Remedial Action Objectives 

Remedial action objectives (RAOs) were developed following criteria set forth in OAR 340-
122-090 and defined in the ROD (Oregon Department of Environmental Quality, 1996). The 
RAOs for groundwater, soil, and the Columbia River Shoreline Operable Unit (sediment 
and surface water) are presented in Sections 3.1, 3.2, and 3.3, respectively. 

3.1 Remedial Action Objectives for Groundwater 
The RAOs for groundwater, soil, and the Columbia River Shoreline Operable Unit 
(sediment and surface water) are as follows: 

• Protect industrial workers at the site and reasonably likely future users of groundwater 
downgradient of the site from exposure to the unconfined water-bearing zone, Sand 
Hollow I flow top, or Sand Hollow II flow top groundwater contamination that exceeds 
protective levels (10-6 excess lifetime cancer risk levels, maximum contaminant levels 
[MCLs], or proposed MCLs) for CPAHs, pentachlorophenol, and arsenic. A potential 
reasonable exposure route is ingestion by humans of contaminated groundwater. 

• Prevent degradation of the existing water quality in the Ginkgo flow top. 

• Prevent further migration of dense nonaqueous-phase liquids (DNAPL) in the 
unconfined water-bearing zone and Sand Hollow II flow interior. 

• Remove DNAPL to the extent practicable to prevent continued vertical or horizontal 
migration to the uncontaminated portions of the aquifer. 

• Restore the water quality of the water-bearing zones currently contaminated with 
DNAPLs to the extent feasible at the site. 

Relevant federal drinking water MCLs were selected as specific groundwater cleanup goals 
for the unconfined water-bearing zone, Sand Hollow I, and Sand Hollow II. These goals are 
presented in Table 3-1. For naphthalene, which did not have an MCL, the calculated health-
based concentration of 0.15 milligram per liter (mg/L) was selected as the cleanup goal. A 
review of the current protectiveness of these standards is presented in Section 8.2, Question 
B—Are the [protective factors] used at the time of the remedy still valid? 
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TABLE 3-1 
Groundwater Cleanup Goals Presented in the Record of Decision 

Constituent 
Concentration 

(mg/L) Basis 

Arsenic 0.05 MCL 

Chromium 0.10 MCL 

Copper 1.3 Proposed MCL 

Pentachlorophenol 0.001 Proposed MCL 

Benzo(a)anthracene 0.0001 Proposed MCL 

Chrysene 0.0002 Proposed MCL 

Benzo(a)pyrene 0.0002 Proposed MCL 

Benzo(b,k)fluoranthene 0.0002 Proposed MCL 

Dibenzo(a,h)anthracene 0.0003 Proposed MCL 

Indeno(1,2,3-cd)pyrene 0.0004 Proposed MCL 

Naphthalene 0.15 Non-cancer risk 

Notes: 
MCL = Maximum contaminant level. 
Source: Oregon Department of Environmental Quality, 1996. 

3.2 Remedial Action Objectives for Soil 
The RAOs for soil are as follows: 

• Prevent human exposure through direct contact (ingestion, inhalation, or dermal 
contact) to surface and subsurface soil that exceeds protective levels. 

• Minimize further contamination from soil to groundwater, as appropriate (data 
gathered during the RI indicate that the potential migration from soil to groundwater, 
under existing conditions, is insignificant compared to the contribution from residual 
DNAPL). 

Based on the protectiveness provided by these two objectives, no specific soil cleanup levels 
were specified in the ROD (Oregon Department of Environmental Quality, 1996). Decisions 
regarding deferred soil investigations and evaluation of potential cleanup actions are to be 
conducted using the ODEQ risk assessment protocol and remedy selection criteria in place 
at the time the investigation occurs. 

3.3 Remedial Action Objectives for the Columbia River 
Shoreline Operable Unit (Sediment and Surface Water) 

The RAOs for the Columbia River Shoreline Operable Unit (sediment and surface water) are 
as follows: 
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• Protect existing water quality in the Columbia River and in the waterfowl pond in the 
undeveloped portion of Riverfront Park. 

• Prevent exposure of aquatic organisms to surface sediments with contaminant 
concentrations shown to be toxic to aquatic life. 

The following sediment cleanup levels were approved as protective levels for sediments: 

• 69 milligrams per kilogram (mg/kg) for arsenic 

• 4 mg/kg for total PAHs (PAHs were also used as a surrogate for the presence of 
pentachlorophenol, which was detected only in samples where PAHs were above 
4 mg/kg) 

ODEQ adopted the following ambient water quality criteria for the protection of aquatic life 
in surface water (that is, in the Columbia River and the waterfowl ponds in Riverfront Park): 

• 0.048 mg/L for arsenic 
• 0.011 mg/L for chromium 
• 0.012 mg/L for copper 
• 0.013 mg/L for pentachlorophenol 
• 0.62 mg/L for naphthalene 
• 0.52 mg/L for acenaphthene 

A review of the current protectiveness of these standards is presented in Section 8.2, 
Question B—Are the [protective factors] used at the time of the remedy still valid?
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SECTION 4 

Remedial Action Implementation and 
Modifications 

This section identifies and describes the selected remedies for groundwater, soil, and the 
Columbia River Shoreline Operable Unit (sediment and surface water). 

4.1 Groundwater Remedy 
The selected groundwater remedy requires the following (ODEQ, 1996, page 60): 

• Recovery of creosote oil (DNAPL) to the extent feasible from the unconfined water-
bearing zone and the Sand Hollow II intraflow zone, with extraction wells and 
recycling or reuse of the recovered material, if possible. DNAPL recovery in the 
unconfined water-bearing zone will be implemented in a phased approach, including 
recovery using single wells and “water flooding” to push DNAPL to the recovery 
wells, if possible. 

• Hydraulic containment of the DNAPL source areas in the unconfined water-bearing 
zone and monitoring of the dissolved contaminant plumes to determine if additional 
hydraulic containment is needed. 

• Aboveground physical-chemical treatment of the extracted water from all affected 
water-bearing zones, to the extent practical. 

• Reinjection or reinfiltration of extracted groundwater back into the Sand Hollow I and 
Sand Hollow II aquifers4. 

• Disposal of any excess water by either discharge to the City of The Dalles sanitary 
sewer system, discharge to surface water (Threemile Creek or the Columbia River), or 
land application of the treated water, in accordance with ODEQ requirements. 

• Institutional controls, such as deed restrictions, to prohibit the use of shallow ground-
water at the site and in Riverfront Park. 

• Hydraulic containment of the DNAPL source areas in Sand Hollow I and monitoring of 
the dissolved contaminant plumes to determine whether additional hydraulic contain-
ment is needed. 

• Monitoring of the Sand Hollow II water-bearing zone, to determine whether protective 
levels are exceeded and cleanup of this zone is necessary. If groundwater remediation 
is warranted, hydraulic containment will be implemented. 

                                                      
4 Reinjection of extracted groundwater is required under the 1959 Order for The Dalles Critical Groundwater Area. 
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• Long-term monitoring, including a reassessment of the remedy every five years, to 
ensure the effectiveness of the remedy. 

This section presents detailed information on the implementation of each aspect of the 
selected remedy. For each remedial component, the design and implementation of the 
selected remedy are described, as are any modifications to the selected remedy during the 
second five-year review period and any planned future modifications to the selected 
remedy. A conceptual model describing NAPL contamination, mobility, and recovery is 
presented in Appendix C. 

4.1.1 Unconfined Water-Bearing Zone DNAPL Recovery System 
Description of Selected Remedy 
The selected remedy for DNAPL in the unconfined water-bearing zone is the recovery of 
creosote to the extent feasible. The original configuration of the unconfined water-bearing 
zone DNAPL recovery systems was presented in the Final Groundwater Remedial Action Plan 
(CH2M HILL, 1997b). The DNAPL recovery wells were to be installed and operated in 
phased modules to take advantage of the flow gradients created by the water flooding 
system. 

Module 1 of the DNAPL extraction system began operation in April 1999. The buildout and 
modifications to Module 1 along with DNAPL recovery results for the first 900 days of 
operation were reviewed and presented in the First Five-Year ROD Review Report. 

Module 2/3 began operation in February 2004. Well locations for both modules are shown 
in Figure 4-1 and cross sections of Module 2/3 are shown in Figures 4-2 and 4-3. 

The system operates by extracting water and DNAPL simultaneously, though at different 
elevations, from the extraction wells and then reinjecting the treated water in a linear series 
of injection wells. Water is treated in an oil/ water separator to remove the free oil and is 
then reinjected. DNAPL is recovered separately and stored for shipment offsite. The 
hydraulic gradient and water flow from the injection wells promotes DNAPL migration to 
the extraction wells as mounded water from injection wells creates a higher hydraulic head 
on the underlying DNAPL. A conceptual model describing NAPL contamination, mobility, 
and recovery is presented in Appendix C. 

Modifications to Selected Remedy 
Module 2 and Module 3 were envisioned to be constructed and operated sequentially after 
Module 1 operation terminated. The termination of operation was to be based on 
established methods. Specifically, when DNAPL recovery declined and as recovery rates 
approached asymptotic slopes, the operating module would be subsequently 
decommissioned and the next module would then be built and operated. However, in 
2001, UPRR analyzed DNAPL source zone recovery technology life-cycles. Based on that 
analysis, UPRR decided that an accelerated buildout of Module 2/3 and concurrent 
operation of all three modules was feasible and cost-effective with respect to remediation 
life-cycle. Subsequently, UPRR submitted a design basis proposal for Module 2/3 buildout 
to ODEQ in February 2003. 
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Module 2/3 was modified from the original design of Module 1 based on insights gained 
and observations made during the operation of Module 1. The modifications were 
presented in detail in the Design Basis Report for the Module 2/3 DNAPL Recovery System 
(CH2M HILL 2003). The significant modifications are listed below: 

• Module 2/3 is divided into three separate units. Each unit includes extraction wells, an 
extraction pump skid, injection wells, a DNAPL collection tank, and an oil/water 
separator. 

• DNAPL pumps are progressive cavity pumps. Down-well piston pumps were used for 
Module 1. The down-well pumps operate on timers to control the average rate of 
DNAPL removal from the well. The progressive cavity pumps remove a 
DNAPL/groundwater mixture (the flow of DNAPL in the extraction wells is estimated 
to be between 0.01 and 0.001 gallons per minute [gpm]) at a set location in the wells, 
maintaining the DNAPL level at this location. This procedure requires less operator 
attention than the timer-controlled pumps on Module 1 and equivalent or better control 
of DNAPL levels. 

• Injection wells are screened from approximately 15 feet below ground surface (bgs) to 
the top of the competent basalt (approximately 30 to 35 ft bgs). The Module 1 injection 
wells were screened from 5 feet bgs to the top of the fractured basalt (approximately 20 
feet bgs). Extending the screen interval of the injection wells into the fractured basalt 
increases the yield of the injection well. 

• Module 1 extraction wells were designed as 10-inch wells to accommodate the down-
well pump and each well was completed at 40 feet bgs. This meant that for some of the 
extraction wells, the well screen extended into the competent basalt. The wells were 
installed with air rotary drilling techniques, where distinguishing between the 
fractured and competent basalt in the field is difficult. Constructing the wells 40 feet 
bgs assured that the screen interval of the extraction well extended completely through 
the fractured basalt. 

Extraction wells from Module 2/3 are 6 inches in diameter to allow adequate space for 
the down-hole piping and equipment, compared with the 10-inch well needed for a 
down-well pump used in Module 1. Extraction rates are low enough that the reduced 
well diameter will not restrict recovery. The wells were drilled using sonic drilling, 
which allowed better field analysis of cuttings to distinguish the fractured basalt from 
the competent basalt. This approach allowed the wells to be completed through the 
entire fractured basalt zone and extend only minimally into the competent basalt. 
Generally, completed wells were extended 2 feet into the competent basalt. 

• Steel, universal flanges were installed on extraction and injection wells. Universal 
flange connections provide positive closure of injection wells for pressurized water 
injection and minimize entrainment of atmospheric oxygen. 

During 2003 and culminating in late December 2003, UPRR constructed Module 2/3. 
Startup and optimization of Module 2/3 occurred from late December 2003 through July 
2004. On May 12, 2004, ODEQ performed a prefinal inspection of Module 2/3 construction 
and determined that the groundwater remedy construction was complete. 
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Future Planned Remedy Modifications 
No additional modifications are planned for the DNAPL extraction system. Modules will 
be phased out as recovery rates approach asymptotic slopes. 

Phase-out of each module will occur as follows: 

Modules will be shut down after 95 percent of the recoverable DNAPL has been recovered 
under the artificial gradients produced by the water flooding techniques in use at the site5. 
At the tie treating facility, water flooding has induced a high artificial gradient to mobilize 
a normally immobile fraction of the DNAPL. After the artificial gradient is removed, the 
residual DNAPL will be immobilized under background gradient conditions. 

As presented in the DNAPL Recovery Design Basis Report (CH2M HILL 1998b) the 95 
percent recovery endpoint will be demonstrated using the linear regression of DNAPL 
recovery rates verse time. 

After DNAPL extraction module shutdown a Technical Impracticability evaluation will be 
prepared by UPRR.  The evaluation will use applicable section of the EPA Guidance for 
Evaluating the Technical Impracticability of Groundwater Restoration (EPA 1993) in the analysis.  
Several components of the current guidance have already been addressed as part of the 
five year review process (i.e. ARAR analysis, conceptual site model). Applicable 
components will include but are not limited to a demonstration that no other remedial 
technologies (conventional or innovative) could reliably, logically, or feasibly attain the 
cleanup levels at the site within a reasonable timeframe. 

 

                                                      
5This technique is used because of the asymptotic nature of DNAPL recovery. As the total volume of recovered product 
approaches the maximum recoverable volume, the recovery rates decrease at an asymptotic rate, resulting in long recovery 
times for the last 5% of recoverable DNAPL. The remaining 5% of recoverable DNAPL is likely not mobile under background 
gradient conditions. Extraction wells (and associated injection wells) that produce little or no DNAPL may be shut down before 
the module as a whole. ODEQ will continue to evaluate possible ancillary approaches and/or methodologies that could potentially be 
useful for validation of the 95% criterion.  
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4.1.2 Unconfined Water-Bearing Zone Hydraulic Containment System 
Description of Selected Remedy 
The hydraulic containment system for the unconfined water-bearing zone was designed in 
1997 and installed in early 1998. The hydraulic containment wells were constructed in the 
fall of 1997, and the aboveground pumping and conveyance systems were constructed in 
early 1998. Hydraulic containment system operations began in spring 1998. 

The unconfined water-bearing zone hydraulic containment system has twice been 
expanded since the initial remedy was implemented: to expand the capture zone of the 
system and to address changes in the nature and extent of the DNAPL source area at the 
site. These expansions were discussed in the First Five-Year ROD Review Report. 

Complete capture by the hydraulic containment system has been demonstrated by 
empirical water level data collected routinely over the past 8 years of operation. Before the 
startup of Module 1 (CH2M HILL, 1997b) and Module 2/3 (CH2M HILL, 2003), capture of 
source area groundwater was demonstrated using an ODEQ-approved numerical 
groundwater model (MicroFem, Version 3). The effects of water flooding and groundwater 
extraction on the unconfined water-bearing zone are shown in Figure 4-4. 

Modifications to Selected Remedy 
Minor modifications were made to the above ground conveyance system in 2005. Changes 
were documented in Technical Memorandum Replacement of HCWU 1” Steel Pipe, UPRR, The 
Dalles (Appendix J). 

Future Planned Remedy Modifications 
The principal objective of the hydraulic containment system is to contain potentially mobile 
DNAPL. A secondary objective of the hydraulic containment system is the recovery of 
mobile DNAPL. The hydraulic containment system will be operated until DNAPL recovery 
in the unconfined zone reaches the 95 percent endpoint or up to 1.5 years after shutdown 
of DNAPL recovery modules, which ever is longer (1.5 years is the travel time for injected 
groundwater from Module 1 to be extracted by the hydraulic containment system).   
Following the shutdown of the hydraulic containment system, the system will be 
mothballed and a long-term monitoring program will be developed to demonstrate that 
the remedy is still protective.  

Operation of individual hydraulic containment wells along the perimeter of the system 
may be shut down before the system as a whole, as DNAPL recovery wells and 
groundwater injection wells are phased out in Module 1 and/or Module 2/3. 

4.1.3 Unconfined Water-Bearing Zone Water Treatment Plant 
Description of Selected Remedy 
The water treatment plant consists of unit operations for free oil recovery (oil/ water 
separation), arsenic treatment (iron hydroxide coprecipitation), and dissolved organic 
treatment (carbon filtration). Treated water is piped to Threemile Creek, approximately 1 
mile to the east, and discharged under National Pollutant Discharge Elimination System 
(NPDES) limitations, which are based on Oregon ambient water quality standards. The 
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basic unit processes have remained unchanged since the water treatment plant was 
constructed in 1995. 

Two modifications to the configuration of the water treatment plant were completed and 
documented in the First Five-Year ROD Review Report. 

Modifications to Selected Remedy 

Several options for reducing the colloidal iron of the water treatment plant were tested and 
implemented: 

• An air stripper was pilot tested upstream of the media filters to determine if agitation 
would produce larger particles that could be filtered out in the media filters. 

• A secondary peroxide injection point was temporarily installed between the two media 
filters. 

• The anthracite in the lag media filter was replaced with a dual sand/anthracite filter 
and bag filters were temporarily installed between the media filters and the carbon 
vessels to provide smaller effective filters to trap colloidal iron particles. 

• Smaller activated carbon vessels were installed to increase carbon efficiency and reduce 
iron build up in the vessels. 

Substantial iron reduction was not observed from any of these modifications. 

Future Planned Remedy Modifications 
Colloidal iron removal has been a long-standing operational concern for The Dalles water 
treatment plant. Colloidal iron is difficult to remove from water because of the small 
particle size. A review of the ARARs with respect to the effluent discharge limits is being 
conducted by UPRR and will be reviewed by ODEQ to determine whether the current 
discharge limit is appropriate and whether additional modifications to the water treatment 
plant are necessary. 

4.1.4 Unconfined Water-Bearing Zone Institutional Controls 
An agreement between the Port of The Dalles and UPRR to restrict the use of shallow 
groundwater in Riverfront Park was executed on October 4, 1996. In 2000, the Port of the 
Dalles donated the land to the Northern Wasco County Parks and Recreation District. The 
primary restrictive covenants of the Agreement were transferred along with the property. 
The agreement is provided in Appendix D of this report. 

The lease agreement between Kerr-McGee and UPRR transferred the deed restrictions on 
groundwater use at the site. In 2004, Kerr-McGee sold the facility equipment and 
abovegrade structures to Amerities West, LLC, and Amerities West, LLC, leased the 
property from UPRR. The deed restrictions for use of groundwater on site that were 
previously in place and required by the ROD were transferred in the lease agreement with 
Amerities West, LLC. The lease agreement is presented in Appendix E. 

No additional modifications are planned for this portion of the remedy. 
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4.1.5 Sand Hollow I Hydraulic Containment System 
Description of Selected Remedy 
During development of the Remedial Design/Remedial Action Work Plan for the site 
(CH2M HILL, 1997a), UPRR proposed that the implementation of the selected 
groundwater remedy for the Sand Hollow I aquifer be deferred to allow time for a study of 
the natural attenuation potential of this aquifer. ODEQ approved the deferral, and a 
natural attenuation study was implemented. 

The results of the natural attenuation study were presented to ODEQ in the Sand Hollow I 
Water-Bearing Zone: Natural Attenuation Assessment Summary Report (CH2M HILL, 1998d). 
Based on a review of these data, on January 16, 1999, ODEQ agreed to defer 
implementation of the hydraulic containment system for the Sand Hollow I water-bearing 
zone until groundwater monitoring data indicate that natural attenuation is no longer an 
effective remedy. After 2 years of operation of the unconfined DNAPL recovery system, 
ODEQ formalized approval to defer implementation of the hydraulic containment system 
for the Sand Hollow I water-bearing-zone indefinitely (DEQ, June 7, 2001). These 
modifications to the selected remedy were presented in detail by ODEQ in the First Five-
Year ROD Review Report. Monitored natural attenuation (MNA) is considered a remedy 
selected under CERCLA § 121. Because MNA was selected in lieu of hydraulic 
containment, it was important to evaluate whether MNA is effective and protective. ODEQ 
requested an updated assessment of MNA, which was provided by technical 
memorandum (CH2M HILL, May 16, 2007).  

Monitoring of COCs, natural attenuation parameters, and groundwater elevations has 
confirmed that natural attenuation is still an effective remedy for the Sand Hollow I 
aquifer. Semiannual sampling has been conducted in the Sand Hollow I since 1997. A 
review of these data shows that concentrations of all COCs in downgradient wells have 
been stable or have decreased over the past nine years. Throughout the review period, 
COC and natural attenuation parameter levels indicated that COCs are not migrating 
outside of the source areas and that natural attenuation continues to occur. Figure 4-5 
shows the naphthalene concentration in the Sand Hollow I groundwater in 
October/November 1990 and April 2006. 

Quarterly water level measurements show that only minor changes in gradient and flow 
direction have occurred in the Sand Hollow I over the past 9 years. Water levels increased 
approximately 20 feet in all of the confined aquifers monitored at the site, thought to be 
caused by a decrease in regional groundwater use from aluminum plants in the area, 
which shut down in 2001. However, the increased levels did not have a large impact on 
groundwater gradients or flow directions. The average gradient across the site in the Sand 
Hollow I aquifer decreased slightly after 2001 from 0.0014 feet per foot (ft/ft) to 0.0008 
ft/ft. Average groundwater flow direction has shifted very slightly north. Before 2001, 
average flow direction in the Sand Hollow I aquifer was from the west-southwest. After 
2001, average flow direction was to the west.
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Modifications to Selected Remedy 
No modifications have been made to the selected remedy during this five-year review 
period. 

Future Planned Remedy Modifications 
No additional remedy modifications are planned. 

4.1.6 Sand Hollow II Hydraulic Containment System 
Description of Selected Remedy 
The ROD (Oregon Department of Environmental Quality, 1996) specified quarterly 
groundwater monitoring of Sand Hollow II for 2 years. After 2 years, a determination was 
to be made regarding the need for groundwater remediation. As stated in the First Five-
Year ROD Review Report, groundwater monitoring data did not indicate that hydraulic 
containment of the Sand Hollow II water-bearing zone was warranted. Groundwater 
monitoring continues, as described in Section 4.1.8. 

Groundwater monitoring data collected during the last five years continue to show that 
COC levels in both the Sand Hollow II and Ginko II water-bearing zones are stable. In the 
Sand Hollow II, naphthalene concentrations have remained stable in the source area and 
still have not been detected in the downgradient wells. No other COCs are detected in the 
Sand Hollow II. In the Ginkgo II, COCs have not been detected in any of the groundwater 
monitoring wells. 

DNAPL continues to be removed from one well (MW13-230) completed in Sand Hollow II 
where a previously  abandoned water supply well allowed DNAPL to migrate from the 
unconfined water-bearing zone to Sand Hollow II. A total of 4,926 gallons of DNAPL has 
been removed from this well and continues to be removed on a quarterly basis. 

Quarterly water level measurements show that the gradient and flow direction has 
remained consistent over the past nine years and there have only been minor changes in 
gradient and flow direction in Sand Hollow II as a result of regional water supply uses. 
Water levels increased approximately 20 feet in all of the confined aquifers monitored at 
the site as a result of a decrease in regional groundwater use from aluminum plants in the 
area, which shut down in 2001. However, the increased levels did not have a large impact 
on groundwater gradients or flow directions. The average gradient across the site in the 
Sand Hollow II aquifer decreased slightly after 2001 from 0.0006 ft/ft to 0.0003 ft/ft. 
Average groundwater flow direction has shifted very slightly south. Before 2001, average 
flow direction in the Sand Hollow II aquifer was toward the northwest. After 2001, average 
flow direction was toward the west-northwest. 

Modifications to Selected Remedy 
No modifications have been made to the selected remedy during this five-year review 
period. 

Future Planned Remedy Modifications 
No future remedy modifications are planned. 
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4.1.7 Ginkgo II Remedy 
Description of Selected Remedy 
The ROD (Oregon Department of Environmental Quality, 1996) specified annual 
monitoring for five years in the Ginkgo II water-bearing zone to determine whether COCs 
from the overlying water-bearing zones appear in this zone. Groundwater monitoring data 
continue to indicate that Gingko II is not affected by COCs present in the overlying water-
bearing zones. Groundwater monitoring continues as described in the groundwater 
monitoring section of this report. 

Quarterly water level measurements show that only minor changes in gradient and flow 
direction have occurred in the Ginkgo II over the past nine years. Water levels increased 
approximately 20 feet in all of the confined aquifers monitored at the site as a result of a 
decrease in regional groundwater use from aluminum plants in the area, which shut down 
in 2001. However, the increased levels did not have a large impact on groundwater 
gradients or flow directions. The average gradient across the site in the Ginkgo II aquifer 
decreased slightly after 2001 from 0.0005 ft/ft to 0.0003 ft/ft. Average groundwater flow 
direction has shifted very slightly north. Before 2001, average flow direction in the Ginkgo 
II aquifer was toward the west-northwest. After 2001, average flow direction was toward 
the northwest. 

Modifications to Selected Remedy 
No modifications have been made to the selected remedy. 

Future Planned Remedy Modifications 
No future remedy modifications are planned. 

4.1.8 Groundwater Monitoring Program 
Description of Selected Remedy 
The groundwater monitoring program to demonstrate the effectiveness of the selected 
groundwater remedies was presented in the Final Groundwater Remedial Action Plan 
(CH2M HILL, 1997b). This plan provided for reduced groundwater sampling in the 
unconfined water-bearing zone and in the Sand Hollow II water-bearing zone after 2 years 
of operation of the hydraulic containment and DNAPL recovery systems, provided that 
certain criteria are met. ODEQ requested a long-term groundwater monitoring plan for the 
Sand Hollow I water-bearing zone in its review of the Sand Hollow I Water-Bearing Zone: 
Natural Attenuation Assessment Summary Report (CH2M HILL, 1998d). These changes were 
approved by ODEQ in a July 19, 2001, letter to CH2M HILL, which was presented in the 
First Five-Year ROD Review Report. 

Action levels have been established for the unconfined water-bearing zone at Riverfront 
Park (CH2M HILL, 1997b). The action levels were developed to be protective of the 
waterfowl ponds and the Columbia River. If an action level is exceeded in two consecutive 
sampling events in Riverfront Park, a more rigorous assessment of potential influences to 
the river and waterfowl ponds is triggered. The action levels are shown in Table 4-1. 
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TABLE 4-1 
Action Levels for Determining the Effectiveness of Unconfined 
Hydraulic Containment System 

Action Level Concentrations 
(mg/L) Constituent 

Arsenic 0.40 

Chromium 0.10 

Copper 1.3 

Pentachlorophenol 4.0 

Naphthalene 10.0 

 

The groundwater monitoring program is presented in Tables 4-2 and 4-3. 

TABLE 4-2 
Semiannual Groundwater Monitoring Program 

Location Water-Bearing Zone COC Cu Cr NA 

SMW-5 Unconfined X    
SMW-7 Unconfined X    
MW-14(28) Unconfined X    
MW-20(40) Unconfined X    
MW-21(30) Unconfined X    
MW-27(15) Unconfined X    
DMW-1 Sand Hollow I X   X 
MW-13(90) Sand Hollow I X   X 
MW-16(90) Sand Hollow I X   X 
MW-18(110) Sand Hollow I X   X 
MW-20(90) Sand Hollow I X   X 
MW-13(180)* Sand Hollow II X    
MW-16(168)* Sand Hollow II X    
MW-20(168)* Sand Hollow II X    
MW-13(320)* Ginkgo II X X X  
MW-14(338)* Ginkgo II X X X  

Notes: 
* Fall only. 
COC = Constituents of concern analyzed by SW846-8270; includes CPAHs, naphthalene, 
and pentachlorophenol. Arsenic is also a COC. 
CPAH = carcinogenic polycyclic aromatic hydrocarbon. 
Cu = Copper. 
Cr = Chromium. 
NA = Natural attenuation parameters. 
X = Analysis performed. 
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TABLE 4-3 
Quarterly Water Level Monitoring Well Locations 

Unconfined Zone Sand Hollow I Sand Hollow II Ginko II 

IMW-05 MW12-101 MW13-180 MW13-320 

IMW-06 MW13-090 MW15-198 MW14-338 

IMW-07 MW14-118 MW15-206 MW15-329 

MW14-028 MW15-085 MW16-168 MW15-383 

MW19-038 MW16-090 MW18-180  

MW20-040 MW18-110 MW20-168  

MW21-030 MW20-090   

MW22-028 DMW-01   

MW23-033 DMW-13   

MW24-040    

MW25-040    

MW27-015    

MW28-029    

SMW-01    

SMW-05    

SMW-06    

SMW-07    

SMW-08    

SS-04    

SS-08    

SS-09    

SS-10    

SS-11    

SS-12    

SS-15    

SS-16    
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Modifications to Selected Remedy 
No modifications to the groundwater monitoring program were completed during this 
review period. 

Future Planned Remedy Modifications 
UPRR proposed to reduce monitoring and reporting requirements at the TTP facility based 
on a long period of consistency in site data. Specifically, monitoring data in all 
downgradient wells indicate that the groundwater plume has been stable or diminishing 
over the past nine years. Specific details of proposed revisions and supporting data are 
provided in technical memoranda (CH2M HILL, 1/15/07 and 5/16/07), which are 
included in Appendix I. 

ODEQ has granted provisional approval to implement some, but not all, of the proposed 
reductions in the scope of TPP facility monitoring and reporting, while some issues remain 
pending. ODEQ’s summary response (DEQ, 10/5/07) to proposed revisions to the facility 
groundwater monitoring program is also included in Appendix I.  

4.2 Soil Remedy 
The Soil Remedial Action Plan (CH2M HILL, 1998c) presented the details of the individual 
components of the soil remedial action. The First Five-Year ROD Review Report evaluated 
the information in the Soil Remedial Action Plan and presented detailed information 
regarding the implementation of each aspect of the selected remedy and any modifications 
to the selected remedy during the first five-year review period. A summary of the four 
requirements is presented below. 

The selected soil remedy requires the following (ODEQ, 1996, page 61): 

• No further action for the area in the undeveloped portion of Riverfront Park from 
which contaminated soils were removed in 1992. 

• Phased in-situ bioremediation (bioventing) of subsurface soil at the TTP to the point at 
which contamination levels are protective and feasible. The decision regarding the 
extent to which bioventing will be implemented will be made under the remedy 
selection protocols in place at the time when the full-scale bioventing is implemented 

• Institutional controls at the TTP. 

• Deferred investigation and , as appropriate, cleanup of surface and subsurface soils that 
are currently inaccessible (e.g., beneath product storage tanks and treated wood storage 
areas) 

4.2.1 Bioventing 
Description of Selected Remedy 
A full-scale bioventing system was described in the feasibility study based on ODEQ 
remedy selection criteria that were in place when the feasibility study was developed. The 
identified target areas corresponded to locations where soil concentrations exceeded the 
1 x 10-5 level in the vadose zone. 
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Modifications to Selected Remedy 
Removal of bioventing as a remedy was recommended in the First Five-Year ROD Review 
Report by ODEQ. This change was not officially documented by ODEQ, so the 
recommendation to remove bioventing as a remedy has been carried forward in this 
second five-year review report.   

Specifically, ODEQ recommends removal of the bioventing component of the soil remedy 
(Appendix I; DEQ 10/5/07). ODEQ has determined that a ROD amendment is not 
required in order to remove the bioventing element because: 

• The ROD (ODEQ, 1996) explicitly granted latitude to determine the scope of 
implementation of the bioventing element. As such, the selection of bioventing in the 
ROD was conditioned as a contingency and therefore optional. Specific language reads:  
“The decision regarding the extent to which bioventing will be implemented will be made under 
the remedy selection protocols in place at the time when the full-scale bioventing is 
implemented”; and, 

• The protectiveness aspect of the soil remedy is not compromised by the decision to not 
implement the bioventing element in consideration of current protocols. Specifically, 
there are no “hot spots” in subsurface soils and the implemented institutional controls 
and deferred investigation elements of the soil remedy can currently be relied upon to 
ensure protectiveness to human health and the environment6. Implicit to the original 
ROD for the soil media within OU1 is the notion that contaminant mass associated with 
vadose zone soil does not represent a significant threat to site groundwater, which is 
notably impacted by the presence of NAPL mass. 

The revision of ODEQ’s hazardous substance cleanup rules in January 1997 modified the 
remedy selection protocols at the site for deferred components of the remedy. Before 1997, 
OAR Chapter 340 Division 122 required that soils and groundwater be remediated to 
background concentrations, or that remedial actions are applied that attain the lowest level 
that is feasible and protective. ODEQ revised the rules to require treatment for high-risk 
(“hot spot”) contamination. For contamination below “hot spot” levels, the least expensive 
but protective measures are to be applied. Treatment for “hot spot” contamination is 
required, unless a disproportionate benefit analysis suggests otherwise. 

ODEQ reevaluated the subsurface soil data from the RI and subsequent deferred soil 
investigations to determine whether subsurface soil “hot spot” levels are exceeded in any 
of the bioventing target areas. This analysis determined that no “hot spot” levels are 
exceeded in vadose zone soils in any of the target areas. Based on this assessment, the 
bioventing system is no longer warranted under post-1997 ODEQ remedy selection 
protocols and the current industrial site use of the facility because RAOs are achieved as 
specified in the ROD . 

Under current ODEQ rules, the subsurface soil contamination does not present additional 
risks to groundwater or surface water and poses no direct threat to humans or the 

                                                      
6 The revised soil remedy (i.e., removal of bioventing) is considered protective of the environment because (1) A NFA was 
issued for the IRAM completed in the undeveloped portion of Riverfront Park (OU2); (2) OU1 is devoid of viable ecologic 
habitat; and (3) Potentially complete exposure pathways to ecologic receptors from contaminated subsurface soil are 
incomplete. Similarly, the institutional control and deferred soil remedy is considered protective of human health within OU1 
without implementation of bioventing.  
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environment. Accordingly, no further evaluation of bioventing is planned, and bioventing 
is removed as a soil remedy component.  ODEQ concludes that procedures presented in 
the Soil Remedial Action Plan (CH2M HILL, 1998), which includes institutional controls; 
engineering controls; and deferred soil investigations, are protective of TTP site workers. 

Future Planned Remedy Modifications 
No additional modifications are planned at this time. 

4.2.2 Institutional Controls 
Description of Selected Remedy 
A soil excavation management plan was presented in the Soil Remedial Action Plan 
(CH2M HILL, 1998c) to describe the procedures for handling, characterizing, and 
disposing of excavated soil at the TTP. 

A notification plan and deferred soil investigation plan were also presented in the Soil 
Remedial Action Plan. The purpose of the notification plan is to define situations related to 
the disturbance of soils at the TTP that will require agency notification. 

Operational controls were established in 1997 to ensure protection of onsite workers and 
the public. In 1997, these controls were incorporated into a deed restriction for the TTP and 
included in the Soil Remedial Action Plan. The deed restriction limits current and future 
public access to the property (OU1) with fencing and security personnel, and it provides a 
protocol for intrusive operations in or beneath ground surface to protect worker safety and 
to ensure proper handling of excavated material. Specifically, excavation of soils with 
contamination above a calculated risk of 1 x 10-5 may be performed only by workers 
properly trained under Occupational Safety and Health Administration HAZWOPER 
regulations (OSHA 1910.120). 

Amerities West, LLC, took over ownership of the TTP in 2004, and has in place a spill 
control plan and a drip management plan for the operating wood-treating facility, as 
required by the Resource Conservation and Recovery Act (RCRA). In 2004, Kerr-McGee 
sold the facility equipment and above-grade structures to Amerities West, LLC, and 
Amerities West, LLC, leased the property from UPRR. The deed restrictions that were 
previously in place and required by the ROD were transferred in the lease agreement with 
Amerities West, LLC. The lease agreement is presented in Appendix E. 

Modifications to Selected Remedy 
No modifications have been made to this component of the soil remedy. 

Future Planned Remedy Modifications 
No future remedy modifications are planned. 

4.2.3 Deferred Soil Investigations 
Description of Selected Remedy 
The selected remedy of soils also included deferred investigation, and cleanup as 
appropriate, of surface and subsurface soils at the TTP that are currently inaccessible. 
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Decisions regarding the deferred investigations and evaluation of potential cleanup actions 
are to be made using the ODEQ risk assessment protocol and remedy selection criteria in 
place at the time the investigations occur. Four situations are listed as triggers for deferred 
soil investigation. These triggers are to be reviewed periodically, and at a minimum of 
every five years. The original triggers are listed below: 

1. Removal and/or replacement of a tank from the tank farm area 

2. Demolition and/or replacement of the retort building or drip pad, or any other existing 
structure in the North Retort Area. 

3. A permanent reduction in inventory levels in the wood storage yard, exposing an 
additional 50 percent of surface soils in that area. 

4. Groundwater or NAPL monitoring data which indicate that there is a significant 
undiscovered source of groundwater contamination at the plant site. 

Six deferred soil investigations have been conducted to date. Five of the deferred soil 
investigations were triggered by building or tank removals and one was triggered by the 
discovery of LNAPL outside of the capture zone of the hydraulic containment system. 

Four of these investigations occurred during the first five-year review period and were 
presented in the First Five-Year ROD Review Report. Two occurred during this review 
period and are summarized below. The locations of the six deferred soil investigations are 
shown in Figure 4-6. 

The fifth deferred soil investigation was conducted in February 2002 in the South Tank 
Farm area where Kerr-McGee removed two above-ground process storage tanks 
(CH2M HILL, 2002). Analytical results from soil samples collected from the soil borings 
identified that the soils exceeded acceptable risk levels and, at one location, exceeded hot 
spot levels in subsurface soils7. The installation of a new concrete floor in the South Tank 
Farm was deemed to effectively limit access to subsurface soil in excess of hot spot 
concentrations. ODEQ considers the concrete cap a protective remedy for these soils. 

The sixth deferred soil investigation was triggered in spring 2003 by the removal of one 
aboveground former creosote storage tank (CH2M HILL, 2003). After the storage tank was 
removed, visual observations indicated no physical damage or visual sheen-like 
appearance to the concrete pad beneath the tank. Based on these conditions, no remedial 
investigation action was performed because no soil impacts were observed. 

Modifications to Selected Remedy 
Removal of the third deferred soil investigation trigger as a remedy was recommended by 
ODEQ in the First Five-Year ROD Review Report. This change has not yet been documented 
so the recommendation to remove the third deferred soil investigation trigger as a remedy 
has been carried forward in this second five-year review report. 

                                                      
7 ODEQ determined that there was a disproportionate incremental benefit associated with treatment of this soil hot spot in 
consideration of the higher threshold for evaluating the reasonableness of cost for treating this specific soil hot spot. This 
determination was made after consideration of the relative insignificance of contribution to groundwater contamination from 
impacted soils when compared to NAPL mass, and after consideration of the proposed concrete floor in the South Tank Farm 
area.  
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The ROD states that a deferred soil investigation is required if there is a permanent 
reduction of the inventory levels in the wood storage yard such that an additional 
50 percent of the surface soils in that area are exposed. This deferred investigation trigger 
was originally included because the analysis of site data in the FS indicated that soil in the 
wood storage yard had constituent concentrations exceeding 1 x 10-5 risk levels. The 1997 
changes in Oregon’s remedy selection protocols accept institutional controls as a protective 
remedy, and additional remedial actions are warranted only if hot spot levels are exceeded 
or there is an incremental benefit in selecting a higher-cost remedial action. Institutional 
controls are in fact in place, and no samples collected from the wood storage yard have 
exceeded hot spot levels. The ROD states that potential cleanup actions will be conducted 
using the ODEQ risk assessment protocol and remedy selection criteria in place at the time 
the investigations occur. Therefore, the 50 percent exposure trigger has been removed as a 
deferred soil investigation trigger.   

ODEQ concludes that a ROD amendment is not required to remove the criteria for 
triggering a deferred soil investigation based upon permanent reduction in inventory 
levels in the wood storage yard, exposing an additional 50 percent of surface soils in that 
area. Specifically, the selected soil remedy is not substantively altered by the removal of 
this contingency, and overall, the soil remedy is considered protective without this 
particular criterion because it still is achieving RAOs defined in the ROD.  

Future Planned Remedy Modifications 
No modifications are planned for this component of the soil remedy. 

4.3 Columbia River Shoreline Operable Unit Remedy 
4.3.1 Description of Selected Remedy 
The selected sediment/ surface water remedy was to maintain and monitor the interim 
remedial action cap installed in 1995 and to verify that near-shore clean sediments have not 
eroded to expose historically contaminated sediments. 

The riprap-armored cap covers a 1-acre portion of near-shore sediment. The cap was to be 
inspected at 1-, 3-, 5-, 10-, 15-, and 20-year intervals to ensure its integrity and to monitor 
for scouring of native sediment around the cap. The cap was inspected in 1996, 1997, 1998, 
1999, 2000, and 2005 (CH2M HILL, 2006). Near-shore sediment monitoring was to be 
conducted annually for a period of five years and then every five years for a total of 
20 years. The cap and near-shore sediments were also to be monitored after each 100-year 
flood event. 

There has been no significant change in the elevation of the near-shore sediment or the cap 
integrity since the 2000 monitoring event. Deposition has occurred over 70 percent of the 
sediment monitoring area, while erosion has occurred in 30 percent of the area. Most of the 
erosion has occurred along the shoreline bank but does not affect areas where sediment 
contamination is present. On the basis of these results, no corrective action evaluation was 
recommended in the Columbia River Shoreline Operable Unit – 2005 Monitoring Report 
(CH2M HILL, 2006). 
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The next inspection of the OU2 will occur in 2010, or after a 100-year flood event, as 
required by the ROD. 

4.3.2 Modifications to Selected Remedy 
The implemented remedy did not vary from the selected remedy. 

4.3.3 Future Planned Remedy Modifications 
No additional work is planned at this time. However, UPRR will continue surveillance of 
water buoys that indicate the presence of this cap as an aid in navigation for boats or other 
vessels using this reach of the Columbia River. Historically, these buoys have become 
dislodged as a result of fluctuations in river stage or current.
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SECTION 5

Operation and Maintenance Requirements 

Operation and maintenance requirements for groundwater, soil, and the Columbia River 
Shoreline OU (sediment and surface water) are presented in this section. 

5.1 Groundwater Remedy 
The site is staffed with two full-time operators who routinely inspect and maintain the wells 
and equipment in the hydraulic containment system, DNAPL recovery system, and water 
treatment plant. Monthly system operation status reports are provided to ODEQ by UPRR 
and summarize routine operation and maintenance issues. Since 2001, the system has 
continued to run continuously with only minor or partial system shutdowns for routine 
maintenance, with the following exceptions: 

• The water treatment plant, hydraulic containment system, and the Module 2/3 DNAPL 
recovery system were shut down in 2005 for one month because of increasing iron 
concentrations in the effluent. During this down time the plant’s lines and vessels were 
cleaned to reduce iron loading to the effluent.  

• The water treatment plant, hydraulic containment system, and the Module 2/3 DNAPL 
recovery system were shut down for 3 weeks in January 2007 for upgrades to the water 
treatment plant. Activated carbon vessels were replaced with small sized vessels to 
optimize VOC removal and reduce iron build up in the tanks. 

5.2 Soil Remedy 
Institutional controls are in place and are used to reduce the risk of potential exposure by 
industrial workers at the site. Compliance with these institutional controls by Amerities 
West, LLC, workers is enforceable under the contract between UPRR and Amerities West, 
LLC. A copy of the sections of the contract that address conformance with the institutional 
controls is provided in Appendix E of this report.  As mentioned, engineering control (soil 
cap) provides additional protection for site workers in the North Retort area with respect to 
exposure potential from contaminated site soils. 

5.3 Columbia River Shoreline Operable Unit Remedy 
Maintenance on the subaqeous sediment cap is to be performed as necessary, based on the 
findings of the inspections. To date no maintenance has been needed. The last inspection 
was performed in 2005. The next inspection is scheduled for 2010. 
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SECTION 6 

Progress Since Last Review 

ODEQ conducted the previous five-year ROD review in 2001. The 2001 review determined 
that the OU1 and OU2 remedies were effective; that the remedies were working in 
accordance with the intended design; and, that the site remained protective of human health 
and the environment. Section 6.1 summarizes the recommendations and follow-up actions 
documented in the First Five-Year ROD Review Report. Section 6.2 summarizes DNAPL 
recovery at the site. 

6.1 Recommendations and Follow-Up Actions from Last 
Review 

A summary of the recommendations and follow-up actions identified in the First Five-Year 
ROD Review Report, along with their current status and results of actions performed, is 
presented in Table 6-1. 

TABLE 6-1 
Recommendations, Status, and Results of Actions from the First Five-Year Record of Decision Review Report 

Issues, Recommendations, and  
Follow-Up Actions Status Results of Action 

Incorporate newly identified cleanup 
standards and risk protocols, including hot 
spot criteria and other applicable action 
levels during work plan and report review. 

Completed New cleanup standards and risk 
protocols have been incorporated into 
the two deferred soil investigations 
conducted during this review period 
and will continue to be incorporated 
into future reports. 

Incorporate newly identified NPDES 
limitations as a modified Attachment C to 
be filed with a new Consent Decree in 
Circuit Court in Wasco County. 

Completed  The modified Attachment C of the 
Consent Decree is presented in 
Appendix F of this report. 

Eliminate the trigger for a deferred soil 
investigation in OU1 based upon the 
criterion of a reduction of inventory levels to 
50 percent of total area. 

Completed This approved remedy modification is 
documented in this Second Five-Year 
ROD Review report. 

Eliminate the “bioventing” remedy 
contingency for soils in OU1.  

Completed This approved remedy modification is 
documented in this Second Five-Year 
ROD Review report. 

Document a contingency plan for 
reassessment of risk should land use 
change in OU1. 

Land use has not 
changed. Should land 
use change a 
contingency plan will 
be documented. 

To be determined 
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TABLE 6-1 
Recommendations, Status, and Results of Actions from the First Five-Year Record of Decision Review Report 

Issues, Recommendations, and  
Follow-Up Actions Status Results of Action 

Document all currently approved remedy 
modifications. 

The elimination of the 
“50 percent inventory 
reduction” as a 
deferred soil 
investigation trigger 
and the “bioventing” 
remedy are 
documented in the 
Second Five-Year 
ROD Review report.  
Revised facility 
monitoring and 
reporting are also 
documented in the 
Second Five-Year 
ROD Review report. 

Contingency elements of soil remedy 
are eliminated related to bioventing 
and 50% inventory criteria.  Facility 
groundwater monitoring frequency is 
reduced, contingent upon continuous 
remedial system operation under 
normal circumstances. 

Document current applicability of remedy-
specific instruments such as institutional 
and engineering controls; financial 
assurance; and, general liability insurance. 

Completed UPRR has documented all deferred 
soil removal actions and has filed 
financial assurance and general 
liability insurance for the site. 

 

6.2 DNAPL Recovery 
A total of 81,450 gallons have been recovered from the inception of DNAPL removal 
through June 2007. The DNAPL recovery system Module 1 has removed 11,554 gallons of 
creosoting oils, Module 2/3 has removed 20,681 gallons of DNAPL since startup in February 
2004, and 44,288 gallons of DNAPL have been recovered from the hydraulic containment 
system wells. An additional 4,903 gallons of DNAPL have been recovered from MW-13(230) 
since 1990. 

DNAPL recovery from the Module 1 system has averaged approximately 90 gallons per 
month over the past five years, and ranged from 200 to 37 gallons per month. Recovery rates 
have gradually decreased to approximately 43 gallons per month. Cumulative production 
for Module 1 is shown in Figure 6-1. 

DNAPL recovery from the Module 2/3 system has averaged approximately 510 gallons per 
month, after an initial startup recovery rate of 1,200 gallons per month, and ranged from 940 
to 85 gallons per month. Recovery rates have gradually decreased since startup to 
approximately 388 gallons per month. Cumulative production for Module 2/3 is shown in 
Figure 6-1. 

In the unconfined water-bearing zone, DNAPL is also recovered from the hydraulic 
containment wells and has averaged approximately 510 gallons per month over the last five 
years. Recovery rates increased dramatically with the startup of Module No. 2/3 and have 
decreased steadily since to approximately 216 gallons per month. Cumulative production 
for the hydraulic containment wells is shown in Figure 6-1. 
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DNAPL is recovered from the Sand Hollow II aquifer from MW12-(230) and has averaged 
approximately 20 gallons per month over the last five years. Cumulative production from 
the Sand Hollow II aquifer is shown in Figure 6-2. 

PDX/063420072.DOC 6-3 



FIGURE 6-1
Cumulative DNAPL Recovery Curve in the Unconfined Zone
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FIGURE 6-2
Cumulative DNAPL Recovery Curve in Sand Hollow II
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SECTION 7

Five-Year Review Process 

This section documents the process ODEQ followed in conducting the five-year ROD 
review of the TTP site. 

7.1 Public Involvement 
The site historically has had a low profile with the surrounding community8. The ROD 
opportunity for comment was announced in February 1996, with notices mailed to 
individuals who had previously requested to be on ODEQ’s mailing list for The Dalles area. 
Only the responsible party, Union Pacific Railroad, submitted comments, which were 
addressed in the ROD. 

7.2 Interviews 
In conjunction with the second five-year ROD periodic review for the TTP facility, the 
ODEQ conducted interviews with stakeholders and others9 as follows: 

1. Scott Green. Executive Director for Northern Wasco County Parks & Recreation 
District (NWPRD). NWPRD is located at 1505 W. 1st Street, The Dalles, Oregon 
97058. Contact information: scott@nwprd.org.  Interview date: April 27, 2007. 

NWPRD owns and operates Riverfront Park and The Dalles Riverfront Trail.  
Riverfront Trail currently has 8 of 10 miles completed, including the segment 
through the wildlife refuge east of Riverfront Park. Specifically, the Riverfront Trail 
is completed through to the Lone Pine Area and crosses much of the area referred to 
as the undeveloped area in OU2. Riverfront Park is closed November 1 through 
Memorial Day weekend. The Riverfront Trail and Riverfront Park are used 
extensively during summer and early fall for wildlife viewing and general recreation 
by the public.   

Mr. Green generally stated that NWPRD did not have specific concerns or requests 
related to Riverfront Park or The Dalles Riverfront Trail. He described limitations to 
development in this area due to U.S. Fish and Wildlife regulation of nesting geese. 
NWPRD has no goal for use of site groundwater and Mr. Green did not cite any 
reason for concern related to ongoing conformance by NWPRD with existing 
institutional controls that restrict specific activities in Riverfront Park and The Dalles 
Riverfront Trail areas. 

                                                      
8 The community of The Dalles has typically been generally accepting of this business given its very long historical presence.  
In the modern era, participation in DEQ public meetings related to operational permits and remediation has been sporadic and 
relatively subdued.  Significant improvement in operational air quality controls for odor suppression; other facility 
improvements; and, general compliance with regulatory requirements have been achieved during recent timelines. 
9 ODEQ TTP Project Manager Cliff Walkey (541-388-6146  ext. 224) 
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2. Jeff Thompson, Plant Manager, Amerities West, LLC. Amerities (The Dalles) is 
located onsite at 100 Tie Plant Road, The Dalles, Oregon 97058. Mailing address: 
Amerities West, LLC, P.O. Box 1608, The Dalles, Oregon. Contact information: 
jthompson@amerities.com, 541-296-1808. Interview date: April 26, 2007. 

Mr. Thompson generally stated that Amerities West, LLC, does not have any 
specific concerns or requests related to the UPRR Tie Treating project or 
operations. He stated that Amerities West, LLC, and UPRR have a good working 
relationship. Amerities West, LLC, currently employs approximately 44 
employees who work multiple shifts. Mr. Thompson described the wood treating 
industry in the specific context of the Amerities West, LLC, operations and 
market, and offered no new information regarding anticipated changes to 
operations in the foreseeable future.   

3. Ed Hulshizer, Operator, UPRR Waste Water Treatment Plant. Mr. Hulshizer is 
an employee of CH2M HILL, OMI and has served as Plant Operator for the 
UPRR TTP project for several years. Contact information: 
Ed.Hulshizer@ch2m.com, 541-296-3638. Interview date: April 27, 2007. 

Mr. Hulshizer responded to several ODEQ questions related to plant operation, 
trouble-shooting, plant modifications, and remedy optimization. He commented 
about the media filters re-engineering, change-out, and weekly sampling 
program. When requested to identify any specific operational constraint that 
ODEQ could facilitate, Mr. Hulshizer solicited ODEQ assistance in evaluation of 
“drying bed” implications for RCRA 90-day satellite accumulation regulations. 
Mr. Hulshizer otherwise described several operational procedures and protocols. 

4. Brad Ostapkowitz, Engineer, CH2M HILL. Mr. Ostapkowitz responded to 
several ODEQ questions related to plant operation, trouble-shooting, plant 
modifications, and remedy optimization. Specific discussions were related to 
colloidal iron, early breakthrough in media filters (granular activated carbon), 
and possible plant modifications to address this problem. Interview date: April 
26, 2007. 

5. Rob Healy, Project Manager, CH2M HILL. Mr. Healy is the current project 
manager for CH2M HILL and the environmental consultant for UPRR at the 
TTP. ODEQ works closely with Mr. Healy on all remedial system performance, 
reporting, and compliance issues for this facility. Interview date: April 26, 2007 
(facility inspection). 

6. David Lacey, Hydrogeologist, CH2M HILL. Mr. Lacey provides technical 
support for the CH2M HILL team at the UPRR TTP. Along with Mr. Healy, 
ODEQ works closely with Mr. Lacey on technical issues, including the evaluation 
of site monitoring and reporting. Interview date: April 26, 2007 (facility 
inspection). 

7.3 Document Review 
Documents and information sources used for this review are listed in Appendix A. 
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7.4 Data Review and Trends 
Semiannual and annual groundwater sampling occurs in selected wells. The groundwater 
monitoring program is presented in Section 4. 

7.4.1 Unconfined Water-Bearing Zone 
Semiannual groundwater samples have been collected in the unconfined water-bearing 
zone for nine consecutive years and have shown the contaminant plume to be stable or 
diminishing in size. No COCs have been detected (with the exception of arsenic, which has 
been detected well below its action level) in monitoring wells located outside of the DNAPL 
source area. Monitoring results in the unconfined groundwater zone continue to indicate 
that (1) the source plume is stable; and, (2) the hydraulic containment system is capturing 
groundwater within the DNAPL target zone. 

7.4.2 Sand Hollow I 
Semiannual ground water samples have been collected in the Sand Hollow I aquifer for nine 
consecutive years and have shown the contaminant plume to be stable or diminishing in 
size. No COCs have been detected (with the exception of arsenic, which has been detected 
well below its action level) in monitoring wells located outside of the DNAPL source area. 
COC concentrations and natural attenuation parameters in the Sand Hollow I aquifer 
continue to indicate that (1) the source plume is stable, and (2) natural attenuation is 
continuing to occur. 

7.4.3 Sand Hollow II 
Annual groundwater samples have been collected in the Sand Hollow II aquifer for nine 
consecutive years. No COCs have been detected in monitoring wells located outside of the 
DNAPL source area. Naphthalene concentrations have remained consistent in MW13-180 
(located in the DNAPL source area). No other COCs have been detected above the reporting 
limit in the Sand Hollow II aquifer. 

7.4.4 Ginkgo II 
Annual groundwater samples have been collected in the Ginkgo II aquifer for nine 
consecutive years. No COCs have been detected above the reporting limit in the Ginkgo II 
aquifer. 

7.5 Site Inspections 
ODEQ has performed site visits during the past five years to observe a variety of actions, 
including observation of normal remedial system operation. Site-specific activities have 
included Module 2/3 DNAPL extraction system construction, well installation, deferred soil 
investigations, routinely scheduled inspections, and meetings with UPRR or their 
contractors. The frequency and variety of visits provide the opportunity to inspect and 
discuss issues of interest or concern with UPRR and the remedial system operators. 

UPRR’s contractor (CH2M HILL) has historically submitted quarterly reports summarizing 
site activities to ODEQ. These reports generally include data on the following activities: 
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• Water treatment plant operation 
• DNAPL recovery 
• Hydraulic containment 
• Soil investigations 
• Waste management 
• Maintenance and administrative actions 
• Groundwater and NAPL monitoring 

Site status reports are also submitted electronically to ODEQ monthly, providing more 
frequent updates on the performance of the NAPL recovery systems, the hydraulic 
containment system, the water treatment plant, and other issues and upcoming events. 

ODEQ has received and is currently evaluating a request from UPRR to modify the format, 
content, and frequency of facility reporting requirements. ODEQ, UPRR, and CH2M HILL 
are continuing to discuss and reassess the particular aspects of appropriate reporting, and 
revisions to this program are pending. 
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SECTION 8

Technical Assessment 

8.1 Question A—Is the remedy functioning as intended by the 
decision documents? 

The remedial actions as described in the ROD for the site have been implemented and are 
functioning as designed. A construction complete designation was issued for the site in 
September 2004. 

8.1.1 Operable Unit 1 (Tie Plant Area) 
The groundwater remedy has been implemented and is currently in operation and 
maintenance. The remedy is meeting the RAOs for groundwater at the site. Monitoring of 
system operations, extraction and monitoring wells, and the water treatment plant indicated 
that the systems are functioning as intended and in a manner that is protective, as 
summarized below: 

• Institutional controls implemented under an agreement between UPRR and Amerities 
West, LLC, are in place to prevent onsite and offsite use of the contaminated 
groundwater, and to ensure that the site remains industrial. 

• Groundwater monitoring indicates that the remedial actions taken have prevented 
degradation of the existing water quality in the Ginkgo flow top. 

• Groundwater monitoring indicates that the remedial actions taken have prevented 
discharge of contaminated groundwater to the Columbia River and/or the waterfowl 
pond at concentrations that exceed ODEQ Surface Water Quality Criteria. 

• DNAPL recovery in the unconfined water-bearing zone and Sand Hollow II continues to 
be successful and to reduce the risk of further migration of DNAPL in the unconfined 
water-bearing zone and Sand Hollow II flow interior. 

The soil remedy has been implemented and is meeting the RAOs for soil at the site. Since 
1996, six different soil investigations have been conducted to assess previously inaccessible 
soils or areas where new data indicated further assessment is appropriate. Two different soil 
investigations have occurred during this review period. 

8.1.2 Operable Unit 2 (Shoreline Area) 
The surface water and sediment remedy has been implemented and is meeting the RAOs for 
surface water and sediment at the site, as summarized below: 

• The sediment cap remains intact and is functioning as intended. 

• Restrictive covenants and easements and all affirmative obligations therein were 
conveyed when the Port of The Dalles donated the park to Wasco County in 2001. 
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8.2 Question B—Are the [protective factors] used at the time 
of the remedy still valid? 

There are no changes in the physical conditions of the site that would affect the 
protectiveness of the remedy. 

ARARs were identified for the site and presented in Appendix C of the feasibility study 
(CH2M HILL, 1995). As part of this five-year ROD review, the ARARs were reevaluated. 
The results of that evaluation are discussed in this section. 

8.2.1 Soil ARARs 
Changes to ODEQ’s cleanup standard in 1997 allowed the use of equally protective but less 
costly alternatives on the site. These criteria apply to the deferred soil investigations. This 
change allowed the use of institutional controls to address site soils, removing the need for 
bioventing. This change was first addressed in the First Five-Year ROD Review Report; 
however, the elimination of bioventing and the 50% inventory trigger for deferred 
investigations is memorialized in this Second Five-Year ROD Review Report. Recalculation of 
soil risk levels to include dermal exposure pathways and incorporate updated PAH, dioxin, 
and furan toxicity equivalency factors (TEFs) was also addressed in the First Five-Year ROD 
Review Report and did not change the protectiveness of the existing remedy. 

The most recent (March 2007) ODEQ generic Risk-Based Concentrations (RBCs) for 
occupational (surface soil) and excavation worker (subsurface soil) scenarios were used to 
assess acceptable risk levels and verify current hot spot levels. Acceptable risk levels and hot 
spot concentrations for surface soils decreased slightly and increased for subsurface soils10. 
The most recent ODEQ default exposure assumptions did not change the protectiveness of 
the existing remedy11. 

Tables 8-1 and 8-2 list the acceptable risk levels and hot spot levels calculated using the 
approved exposure assumptions from the RI report and toxicity equivalence factors. 

 

 

 

 

 

 

                                                      
10 See table 8-1 and 8-2. Site specific risk levels are the same as the current RBCs so RBCs are presented as the current 
acceptable risk levels. Occupation exposure RBCs are used for surface soil and excavation worker RBCs are used for 
subsurface soil. 
 

11 ODEQ also compared COC site data with Risk-Based Decision Making (ODEQ, 2003) and EPA Region 6 preliminary 
remediation goals (See table 8-1 and 8-2. Site specific risk levels are the same as the current RBCs so RBCs are presented 
as the current acceptable risk levels. Occupation exposure RBCs are used for surface soil and excavation worker RBCs are 
used for subsurface soil. 
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TABLE 8-1 
Acceptable Risk Levels and Hot Spot Levels for Surface Soil 

Chemical 

Pre-1997 Acceptable 
Risk Level 

Concentration without 
Toxicity Equivalency 

Factors a 
(mg/kg) 

Current Acceptable Risk 
Level Concentration  
2007 ODEQ RBC for 

Occupational Soil Ingestion, 
Dermal Contact, and 

Inhalationb 
(mg/kg) 

Hot Spot 
Concentration 

Level 
(mg/kg) 

Arsenic 3.0 1.7 170 
Pentachlorophenol 48 13 1,300 
Benzo(a)anthracene 0.8 2.1 210 
Benzo(a)pyrene 0.8 0.27 27.0 
Benzo(b)fluoranthene 0.8 2.7 270 
Benzo(k)fluoranthene 0.8 27 2,700 
Chrysene 0.8 270 27,000 
Dibenzo(a,h)anthracene 0.8 0.27 27 
Indeno(1,2,3-cd)pyrene 0.8 2.7 270 
a Acceptable risk levels (for example, 1x10-6 excess cancer risk levels) were documented in Table 4-1 of 

the Final Feasibility Study (CH2M HILL, 1995). Supporting documentation of exposure assumptions and 
toxicity values used in current hot spot calculations were submitted to ODEQ in a letter dated January 
18, 2002. 

b Current acceptable risk level concentrations from the March 2007 updated Risk-Based Decision Making 
for the Remediation of Petroleum-Contaminated Sites guidance. 

 

TABLE 8-2 
Acceptable Risk Levels and Hot Spot Levels for Subsurface Soil 

Chemical 

Pre-1997 Acceptable 
Risk Level 

Concentration without 
Toxicity Equivalency 

Factors a 
(mg/kg) 

Current Acceptable Risk 
Level Concentration  
2007 ODEQ RBC for 

Excavation Worker Soil 
Ingestion, Dermal Contact, 

and Inhalation b  
(mg/kg) 

Hot Spot 
Concentration 

Level 
(mg/kg) 

Arsenic 13.0 370 37,000 
100,000cPentachlorophenol 185 2,900 

Benzo(a)anthracene 3.0 590 59,000 
Benzo(a)pyrene 3.0 59 5,900 
Benzo(b)fluoranthene 3.0 590 59,000 
Benzo(k)fluoranthene 3.0 5,900 100,000 
Chrysene 3.0 59,000 100,000 
Dibenzo(a,h)anthracene 3.0 59 5,900 
Indeno(1,2,3-cd)pyrene 3.0 590 59,000 
a Acceptable risk levels (for example, 1x10-6 excess cancer risk levels) were documented in Table 4-1 in 

the Final Feasibility Study (CH2M HILL, 1995). Supporting documentation of exposure assumptions and 
toxicity values used in current hot spot calculations were submitted to ODEQ in a letter dated January 
18, 2002. 

b Current acceptable risk level concentrations from the March 2007 updated Risk-Based Decision Making 
for the Remediation of Petroleum-Contaminated Sites guidance. 

c In accordance with ODEQ guidance, if the risk-based concentration exceeds a ceiling limit of 100,000 
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TABLE 8-2 
Acceptable Risk Levels and Hot Spot Levels for Subsurface Soil 

Chemical 

Pre-1997 Acceptable 
Risk Level 

Concentration without 
Toxicity Equivalency 

Factors a 
(mg/kg) 

Current Acceptable Risk 
Level Concentration  
2007 ODEQ RBC for 

Excavation Worker Soil 
Ingestion, Dermal Contact, 

and Inhalation b  
(mg/kg) 

Hot Spot 
Concentration 

Level 
(mg/kg) 

milligrams per kilogram (mg/kg), then the hot spot level is set at 100,000 mg/kg. 

8.2.2 Groundwater and Surface Water ARARs 
The ARARs identified in the feasibility study for groundwater and surface water 
(CH2M HILL, 1995) are maximum MCLs, MCL goals (MCLGs), secondary MCLs, and 
federal ambient water quality criteria (which the state of Oregon adopted and provided in 
ODEQ’s Table 20 – Water Quality Criteria Summary).  

Current groundwater and surface water ARARs are presented in Table 8-3 and include 
MCLs, Risk-Based Concentrations (RBCs), and current ambient water quality criteria. Only 
one MCL changed since the previous review. On January 23, 2006, the MCL for arsenic was 
changed from 50 to 10 μg/L. MCLGs and secondary MCLs have not changed. RBCs for 
petroleum-contaminated sites were developed by ODEQ in 2003 and updated in 2007. These 
ARARs changes will not affect the implementation of the remedy because the water criteria 
have changed only slightly, and because of the hydraulic containment system operation and 
ongoing monitoring. 

8.2.3 Treatment Plant ARARs 
The water treatment plant that is operated in conjunction with the hydraulic containment 
system is subject to regulation under RCRA. RCRA has requirements for hazardous waste 
treatment systems, as described in 40 CFR 264.94. 

In 2002, EPA promulgated a new provision allowing offsite placement of hazardous CAMU-
eligible waste in hazardous waste landfills, if they are treated to meet CAMU treatment 
standards (Amendments to the Corrective Action Management Unit Rule; Final Rule, 67 
Fed. Reg. 2962).  
 
 “CAMU-eligible wastes” are defined as “all solid and hazardous wastes, and all media 
(including groundwater, surface water, soils and sediments) and debris, that are managed 
for implementing cleanup” (40 CFR § 264 552(a)(1)). Because the granular activated carbon 
(GAC) used to treat effluent water is an integral part of the groundwater treatment process 
at the UPRR-Tie Treating facility, it would be considered “managed for implementing 
cleanup.” See 63 Fed. Reg. 65, 874, 65, 881 (Nov. 30, 1998) (spent carbon filters used in 
groundwater pump and treat systems considered “remediation waste” because they are 
managed for implementing cleanup).  

The GAC is subject to CAMU treatment standards. Analytical results from the GAC were 
compared to the CAMU-eligible wastes alternative treatment standards (10 x universal 
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treatment standards). Concentrations for arsenic and all PCDD/ PCDF homologs were 
below the CAMU-eligible waste alternative treatment standards. The detected 
concentrations of three PAHs [acenaphthene (298 milligrams per kilograms mg/kg), 
fluorene (85.6 mg/kg), and naphthalene (236 mg/kg)] were greater than the CAMU-eligible 
waste alternative treatment standards. The 10 x UTS (Universal Treatment Standard) 
standard is “substantially met” and the remaining PHCs are of “very low mobility”. 
  
The GAC is dewatered onsite prior to transporting to Chemical Waste Management's 
Arlington, Oregon facility via drop boxes after the GAC is dewatered. All other hazardous 
waste generated through operation of the treatment plant is transported to the Clean 
Harbors incineration facility in Aragonite, Utah, for incineration following land disposal 
restriction (LDR) regulations.  
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TABLE 8-3 
Groundwater and Surface Water ARARs 

 
Groundwater Cleanup Goals 

Presented in 1997 ROD 

State Water Quality Standards as 
Adopted from the Federal Ambient Water 

Quality as Presented in 1997 ROD1 2007 Protective Standards 

Constituent 
Concentration 

(mg/L) Basis 
Concentration 

(mg/L) Basis 

Current 
MCL 

(mg/L) 

Secondary 
MCLs 
(mg/L) 

 2007 DEQ RBC 
for 

Occupational 
Ingestion2 

(mg/L) 

EPA 33A Aquatic 
Life Freshwater 
Acute/Chronic3 

(mg/L) 

Volatile Organic Compound 
Benzene 0.005 MCL 5,300 Freshwater Acute 0.005  0.0022  
Metals 
Arsenic 0.05 MCL 0.19 Freshwater Chronic 0.01  0.00027  
Chromium 0.1 MCL 0.011 Freshwater Acute 0.1  220  
Copper 1.3 Proposed MCL 0.012 Freshwater Chronic 1.3 1.0 5.4  
Iron      0.3  1.0 (Chronic) 
Manganese      0.05 6.9  
Mercury 0.002 MCL 0.012 Freshwater Chronic 0.002  0.044 0.012 (Chronic) 
Zinc   0.11 Freshwater Chronic  5.0   
PAHs 
Acenphthylene         
Acenaphthalene   0.52 Freshwater Chronic   1.5  
Benzo(a)anthracene 0.0001 Proposed MCL     0.00056  
Benzo(a)pyrene 0.0002 Proposed MCL   0.0002  0.000056  
Benzo(b)fluoranthene 0.0002 Proposed MCL     0.00056  
Benzo(g,h,i)perylene         
Benzo(k)fluoranthene 0.0002 Proposed MCL     0.0056  
Chrysene 0.0002 Proposed MCL     0.056  
Dibenzo(a,h)anthracene 0.0003 Proposed MCL     0.000056  
Fluoranthene   3.98 Freshwater Acute   5.8  
Fluorene       0.97  
Hexachlorocyclopentadine 0.05 MCL 0.0052 Freshwater Chronic 0.05    
Indeno(1,2,3-cd)pyrene 0.0004 Proposed MCL     0.00056  
Naphthalene 0.15 Non-Cancer Risk 0.62 Freshwater Chronic   0.025  
Phenanthrene         
Pyrene       4.4  
Phenols 
Pentachlorophenol 0.001 Proposed MCL 0.013 Fresh Chronic 0.001  0.0034 0.00324

MCL = maximum contaminant level. 
1 Clean Water Act Section 303(c), state water quality criteria (Table 20 of OAR 340-41). Values are freshwater acute or chronic criteria, the lowest criteria is shown. 
2 DEQ RBCs for occupational ingestion and inhalation of tap water. 
3 Table 33A water quality criteria for aquatic live in fresh water. 
4 CMC=exp(1.005(pH)-5.134). Measured pH of Columbia River at site is 6.24 
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8.3 Question C—Has any other information come to light that 
could call into question the protectiveness of the remedy? 

No new relevant information was identified that would suggest the remedy is not currently 
protective.   

8.4 Confirmation of Measures in Place and Effective 
The following measures were taken in accordance with the ROD and are effectively 
protecting human health and the environment from immediate threats from site-related 
contamination: 

• Institutional controls identified in the ROD have been implemented in order to protect 
the health and safety of workers at the UPRR facility and the general public. 

• Amerities West, LLC, has been notifying UPRR of any activities that may trigger 
notification to ODEQ for performance of a deferred soil investigation. 

• Deferred soil investigations have been conducted as the need arises to investigate, 
evaluate, and address soil contamination, as appropriate. 

• The cap over contaminated sediments in the Columbia River is in place and intact. 

• The hydraulic containment system in the unconfined water-bearing zone has been 
operating for approximately nine years to prevent the migration of the groundwater 
contaminant plume in the unconfined water-bearing zone. 

• Monitored Natural Attenuation continues to be demonstrated for the SH1 water bearing 
zone and is considered protective in lieu of hydraulic containment. 

• The Health and Safety Plan is in place, is sufficient to control risks, and is properly 
implemented. 

• DNAPL recovery continues to occur from the unconfined and Sand Hollow II water-
bearing zones, which reduces the contaminant source mass in remedial target zones. 
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SECTION 9 

Issues 

EPA’s Comprehensive Five-Year Review Guidance (U.S. Environmental Protection Agency, 
2001) indicated that remedy deficiencies should be identified that “currently prevent the 
response action from being protective, or have the potential to do so in the future.” Using 
this guidance, remedy issues were identified. Table 9-1 summarizes the issues. 

None of the issues identified has resulted in a situation in which the selected remedy was 
not protective of human health and the environment. 

TABLE 9-1 
Remedy Issues 

Affects Protectiveness
(Yes/No) Remedy Issue 

Colloidal iron removal has been a long-standing operational concern for The 
Dalles water treatment plant. To reduce iron concentrations in effluent water 
several modifications to the treatment plant design have been researched and 
tested. Modifications include testing different media in the media filters, changing 
the size of the activated carbon vessels, as well as temporarily installing an air 
stripper, bag filters and a secondary peroxide injection point, 

No 

Prolonged water treatment plant shutdowns (approximately 3 weeks or 
greater) occurred twice in the last five years. The water treatment plant, hydraulic 
containment system, and Module 2/3 DNAPL recovery system were shut down in 
2005 for one month due to rising iron concentrations in the treatment plant effluent 
water, and for 3 weeks in January 2007 for upgrades to the water treatment plant. 

No 

DNAPL = dense, nonaqueous-phase liquid. 
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SECTION 10 

Consistency with NCP 

Because this is a state-lead federal Superfund site, the selection criteria in the ROD are based 
primarily on State of Oregon remediation criteria. One difference between the state criteria 
and those in the federal National Contingency Plan is that the NCP has strict guidelines on 
protocols to be followed if the selected remedy does not meet ARARs. The presence of 
NAPL in the unconfined and Sand Hollow I water-bearing zones virtually ensures that 
drinking water ARARs will not be met at the site in the foreseeable future, as the ROD 
(ODEQ, 1996) for the site discusses: 

However, based on the information obtained during the remedial investigation, ODEQ believes 
that the selected remedy may not achieve the concentration levels presented above [shown in 
Table 3-1 of this ROD review] in the unconfined water-bearing zone nor in a portion of the Sand 
Hollow I aquifer. Groundwater contamination may be especially persistent in the immediate 
vicinity of the contaminant source areas (former ponds, retort area, etc.) where concentrations are 
relatively high and DNAPL is present. DNAPL [removal] is the highest priority remedial action 
at the site, as it provides significant permanent reduction of the highly concentrated 
contaminants (primarily creosote) and prevents the vertical or horizontal migration of NAPL. 
Water flooding or other innovative techniques will be used to optimize DNAPL recovery, to the 
extent they are feasible. However, following the removal of mobile DNAPL, significant amounts 
of residual, immobile DNAPL will remain in the soil pore spaces. This residual contamination 
presents a long-term source (i.e. decades) for dissolved phase contamination of the groundwater. 
EPA has generally concluded that it is generally not feasible to restore contaminated 
groundwater in direct contact with mobile or residual DNAPL to drinking water quality. The 
water-bearing zones currently contaminated with DNAPL will be given a preference for 
treatment. The selected remedy will remove as much NAPL from the aquifer as practicable, and 
prohibit use of the unconfined aquifer. 

This justification for selecting a remedy that does not achieve ARARs is somewhat different 
than the criteria in the NCP. The NCP presents the following requirements for remedies that 
do not achieve ARARs: 

40 CFR 300.430(f)(1)(ii)(B) On-site remedial actions selected in a ROD must attain those 
ARARS identified at the time of the ROD signature or provide a grounds for invoking a waiver 
under 40 CFR 300.430(f)(1)(ii)(C). 

Two of the waiver criteria potentially applicable to the site at The Dalles for not achieving 
ARARs are as follows: 

• “Compliance with the ARAR will result in greater risk to human health or the 
environment than other alternatives” (40 CFR 300-430(f)(1)(ii)(C)(2)). 

• “Compliance with ARARs is technically impracticable from an engineering perspective” 
(40 CFR 300-430(f)(1)(ii)(C)(3)). 

The “greater risk” criterion is directly applicable to the site at The Dalles for the following 
reasons: 
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• The majority of the DNAPL at the site is in the unconfined water-bearing zone. 
Although there is an aquitard between this zone and the Sand Hollow I aquifer, site data 
indicate that there has been downward migration of DNAPL through cracks and 
fissures in the aquitard. Water flooding is effective at mobilizing free DNAPL in the 
unconfined water-bearing zone and has the important characteristic of not altering the 
viscosity of the DNAPL, unlike some other innovative methods such as thermally 
enhanced extraction. Maintaining the current viscosity of creosote DNAPL reduces the 
chance that DNAPL will be mobilized and migrate downward through the aquitard, 
releasing more source contaminants to Sand Hollow I. 

• Sand Hollow I is directly connected to other deeper aquifers that are used as a drinking 
water source. The contamination in Sand Hollow I has been demonstrated through 
extended monitoring to be naturally attenuating. Enhanced DNAPL recovery 
technologies that change the DNAPL viscosity have the high probability of releasing 
more source materials to Sand Hollow I, and adversely impacting sole-source beneficial 
aquifer(s). 

ODEQ believes that the water-flooding DNAPL recovery technique is consistent with the 
NCP because it removes the source materials from the unconfined water-bearing zone to 
the maximum extent practicable while minimizing the additional potential risk of further 
downward migration of DNAPL. The risk to human health and the environment may be 
significantly increased if technologies that change the DNAPL viscosity are used. Thus, the 
selected water-flooding DNAPL recovery technique is consistent with the NCP, based on 
40 CFR 300-430(f)(1)(ii)(C)(2). 

For NCP sites administered by EPA, a TI waiver is issued for the areas of the site where 
ARARs will not be achieved. The ROD for this site discusses how the remedy will not 
achieve ARARs, but no technical impracticability analysis following EPA guidance was 
performed and no official TI waiver was issued because of the widely understood problems 
with restoring groundwater to drinking water quality when contaminated by creosote 
DNAPL. 

10-2 PDX/063420072.DOC 



 

SECTION 11 

Recommendations 

Based on the scope of this five-year review of remedy protectiveness, ODEQ recommends 
completion of the actions identified in Table 11-1. None of the identified recommendations 
directly relate to achieving or maintaining the protectiveness of the remedy. 

TABLE 11-1 
Recommendations and Follow-Up Actions 

Follow-Up Action: 
Affects 

Protectiveness 
(Y/N) 

Recommendations/ 
Follow-Up Action 

Party 
Responsible 

Oversight 
Agency12

Milestone 
Date Current Future 

Assess frequency of status report13 
submittals. If appropriate, 
recommend modifying submittal 
frequency from quarterly to annually. 

ODEQ / UPRR EPA / ODEQ 9/31/2007 N N 

Assess the frequency of 
groundwater monitoring in the 
unconfined and Sand Hollow I 
aquifers. ODEQ provisionally 
granted approval to modify 
frequency from semiannually to 
annually on August 7, 2007 . 

ODEQ / UPRR EPA / ODEQ 9/31/2007 N N 

Assess the frequency of 
groundwater elevation monitoring. If 
appropriate, recommend modifying 
frequency from quarterly to 
semiannually.  ODEQ concluded that 
quarterly groundwater elevation 
monitoring will be conducted in the 
unconfined water bearing zone in 
order to verify hydraulic capture.  
ODEQ is currently evaluating 
whether groundwater elevation 
monitoring frequency can be 
reduced in underlying confined 
systems (SH1; SH2; Ginkgo). 

ODEQ / UPRR EPA / ODEQ 9/31/2007 N N 

Document a contingency plan for 
reassessment of risk should land 
use change in OU1. 

ODEQ / UPRR EPA / ODEQ To be 
determined as 

necessary 

N N 

Document all currently approved 
remedy modifications 

ODEQ / UPRR EPA / ODEQ Ongoing N N 

 

                                                      
12 Oregon Department of Environmental Quality is the lead agency. 
13 Status report refers to TTP facility milestone reporting requirements, which include monthly operational progress reports, 
annual projects status reports (formerly quarterly), and other special reports such as deferred soil reports. 
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SECTION 12 

Protectiveness Statement 

Two informally designated OUs are located within the UPRR tie treating facility. OU1 
constitutes the active wood-treating operation controlled by Amerities West, LLC. Site 
access is controlled for OU1, which is located behind cyclone fencing. OU2 is the area 
inclusive of the Columbia River shoreline sediments and also includes the undeveloped 
portion of Riverfront Park. OU1 includes selected remedies for both groundwater and soil. 
OU2 received a No Further Action finding for implemented remedial actions for surface 
water, sediments, and soils, which acknowledged the protective Columbia River Shoreline 
cap present at the time the ROD was signed and which described other completed IRAMs. 
OU1 remedy implementation is ongoing and includes DNAPL recovery, hydraulic control, 
wastewater treatment and effluent discharge, groundwater monitoring, and institutional 
and engineering control. The OU2 remedy consists of long-term monitoring and 
institutional control. 

12.1 Operable Unit 1 
The remedies at OU1 are expected to be protective of human health and the environment 
upon completion, and immediate threats have been identified and addressed. For 
groundwater, the remedy components of DNAPL recovery, hydraulic control, wastewater 
treatment, and subsequent discharge are operated efficiently and controlled with well-
designed integrated program logic that includes many safeguards. For soils, an effective 
engineering control (clean gravel/soil cap) and the multiple separate soil 
investigations/removals that have been completed consistent with Oregon cleanup rules 
and the ROD.  These remedial actions have removed any immediate threat to human health 
and the environment. Site access is controlled and a health and safety plan sufficient to 
control risks is in place and has been properly implemented. The remedy implementation 
phase has operated at full scale for approximately nine years, and various remedial systems 
have been modified for operational optimization. All modules (1/2/3) of the DNAPL 
recovery system are currently operating and the site has received a construction complete 
designation. 

12.2 Operable Unit 2 
The IRAMs conducted at OU2 (an engineered submerged cap and multiple soil removals), 
are expected to continue to be protective of human health and the environment. The remedy 
at OU2 was implemented for surface water, sediment, and soils, and resulted in an ODEQ 
No (further) Action decision, contingent upon periodic inspection and monitoring. Bioassay 
tests and tissue analyses conducted on fish and macro-invertebrates indicated no elevated 
concentrations of contaminants of concern. Additional remedial actions were considered to 
have unacceptable short-term implementation risks and were not implemented. The near-
shore sediments were effectively isolated through construction of the cap. Periodic 
monitoring of the cap and adjacent sediments ensures that erosion does not expose 
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contaminated material. Restrictive covenants prohibiting appropriation of shallow, affected 
groundwater are in place. These restrictions “run-with-the-land” and will therefore be 
conveyed to any future property owner/ operator. 
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SECTION 13 

Future Review Schedule 

Reviews for most Superfund sites are required by statute at five-year intervals from the 
promulgation of the ROD. Therefore, a third five-year review will be triggered in 2011. The 
site has been granted construction complete status and no further construction activities are 
anticipated. No significant changes in land use or potential exposure pathways are 
envisioned. No significant changes to site infrastructure, topography, or contaminant 
mobility are expected. 
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• Columbia River Shoreline interim action reports: 

− Interim Remedial Action Plan for Riverfront Park Cleanup, Tie Treating Plant, The Dalles, 
Oregon. Prepared for Union Pacific Railroad Company by CH2M HILL, 1992. 

− Remedial Investigation: Columbia River Shoreline/ Abandoned Pipeline Outfall Operable 
Unit, Tie Treating Plant, The Dalles, Oregon. Prepared for Union Pacific Railroad 
Company by CH2M HILL, 1994. 

− Interim Remedial Action Plan: Columbia River Shoreline/ Abandoned Pipeline Outfall 
Operable Unit, Tie Treating Plant, The Dalles, Oregon. Prepared for Union Pacific 
Railroad Company by CH2M HILL, 1994. 

− Columiba River Shoreline Operable Unit – 2005 Monitoring Report, Tie Treating Plant, The 
Dalles Oregon. Prepared for Union Pacific Railroad Company by CH2M HILL, 2006. 

• Water treatment plant interim action reports: 

− Wastewater Treatment System Design Basis Report, Tie Treating Plant, The Dalles, Oregon. 
Prepared for Union Pacific Railroad Company by CH2M HILL, June 1994. 

− Iron Coprecipitation System Design Basis Report, Tie Treating Plant, The Dalles, Oregon. 
Prepared for Union Pacific Railroad Company by CH2M HILL, October 1994. 

• Record of Decision, The Union Pacific Railroad Site, The Dalles, Oregon, March 1996. 

• Remedial Design/ Remedial Action Consent Decree. Executed between Union Pacific 
Railroad and ODEQ on January 31, 1997. 

• Amended Remedial Design/Remedial Action Consent Decree. Executed between Union 
Pacific Railroad and ODEQ on May 13, 2002. 

• Remedial Design/ Remedial Action Work Plan, the Union Pacific Railroad Site, The Dalles, 
Oregon. Prepared by CH2M HILL, June 1997. 

• Final Groundwater Remedial Action Plan, Tie Treating Plant, The Dalles, Oregon. Prepared 
for Union Pacific Railroad Company by CH2M HILL, July 1997. 

• Final Groundwater Remedial Action Plan Revisions, Tie Treating Plant, The Dalles, Oregon. 
Prepared for Union Pacific Railroad Company by CH2M HILL, October 1997. 

• Revisions to Final Groundwater Remedial Action Plan, Tie Treating Plant, The Dalles, Oregon. 
Prepared for Union Pacific Railroad by CH2M HILL, February 1998. 

• Proposed Changes to the Groundwater Monitoring Program at the UPRR Tie Treating Plant, 
The Dalles, Oregon. Prepared by CH2M HILL, April 14, 2000. 

• Letter from ODEQ approving changes to the groundwater monitoring program at the 
UPRR Tie Treating Plant, The Dalles, Oregon, July 19, 2000. 

• Soil Remedial Action Plan, Tie Treating Plant, The Dalles, Oregon. Prepared for Union 
Pacific Railroad Company by CH2M HILL, August 1998. 
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• Final Operation and Maintenance Plan, Tie Treating Plant, The Dalles, Oregon. Prepared for 
Union Pacific Railroad Company by CH2M HILL, 1998. 

• Sand Hollow I Water-Bearing Zone: Natural Attenuation Assessment Summary Report, Tie 
Treating Plant, The Dalles, Oregon. Prepared for Union Pacific Railroad Company by 
CH2M HILL, November 1998. 

• Letter from ODEQ approving indefinite deferral of the Sand Hollow I hydraulic contain-
ment system, dated June 7, 2001. 

• Deferred soil investigation reports: 

− Sampling Results, Feasibility Study, and Corrective Action Assessment for a Deferred Soil 
Investigation, Tie Treating Plant, The Dalles, Oregon. Prepared for Union Pacific 
Railroad Company by CH2M HILL, 1998. 

− Sampling and Analysis Results for a Deferred Soil Investigation, Footprint Area of Three 
Tanks in the Tank Farm Area, Tie Treating Plant, The Dalles, Oregon. Prepared for Union 
Pacific Railroad Company by CH2M HILL, 1999. 

− Sampling and Analysis Plan for a Deferred Soil Investigation in the Utility Pole Installation 
Area, Tie Treating Plant, The Dalles, Oregon. Prepared for Union Pacific Railroad 
Company by CH2M HILL, August 2000. 

− Work Plan for HCWU-10, SS-15 and SS-16 Installation, Tie Treating Plant, The Dalles, 
Oregon. Prepared for Union Pacific Railroad Company by CH2M HILL, December 
2000. 

− Sampling and Analysis Results for a Deferred Soil Investigation, Utility Pole Installation 
Area, Tie Treating Plant, The Dalles, Oregon. Prepared for Union Pacific Railroad 
Company by CH2M HILL, February 2001. 

− Sampling and Analysis Results for a Deferred Soil Investigation, Footprint Area of Three 
Tanks in the Tank Farm Area, Tie Treating Plant, The Dalles, Oregon. Prepared for Union 
Pacific Railroad Company by CH2M HILL, 2001. 

− Sampling and Analysis Results for a Deferred Soil Investigation, South Tank Farm Area, Tie 
Treating Plant, The Dallas Oregon. Prepared for Union Pacific Railroad Company by 
CH2M HILL, March, 2002. 

− Sampling and Analysis Results for a Deferred Soil Investigation, Tank Farm Area, Tie 
Treating Plant, The Dallas Oregon. Prepared for the Union Pacific Railroad Company 
by CH2M HILL, February, 2003. 

• Design Basis Report for the Module 2/3 DNAPL Recovery System. Prepared for Union Pacific 
Railroad Company by CH2M HILL, February, 2003. 

• DNAPL Recovery Module 2/3 startup Report, Tie Treating Plant, The Dalles, Oregon. 
Prepared for Union Pacific Railroad Company by CH2M HILL, November, 2004. 
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• Quarterly progress reports for the UPRR tie treating plant in The Dalles, Oregon. 
Prepared for Union Pacific Railroad Company by CH2M HILL. Submitted each quarter 
(four per year) since 1997. 

• The Administrative Record for the UPRR ROD is available at the Bend, Oregon office of 
ODEQ (300 SE. Reed Market Road, Bend, OR 97702-2237, telephone 541/388-6146) and 
can be reviewed by making arrangements through that office. 
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Generalized Site Hydrostratigraphy 
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APPENDIX C 

Conceptual Site Model 
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APPENDIX C 

Conceptual Model-Creosote Distribution and 
Recovery 

Former Ponds, located south of the retort building, seeped creosote more then 50 years ago. 
The immiscible creosote, which was only slightly heavier than water, sank to the top of the 
mostly impermeable Sentinel Gap Basalt Flow Top formation. The creosote moved along the 
sloped top of the Sentinel Gap basalt and pooled into a low area of the formation just south 
of Interstate 84. Some creosote reached the lower confined zones, apparently through both 
fractures in the basalt flows and a deep onsite water supply well installed in 1958, as 
evidenced by residual creosote in the Sand Hollow I interflow zone and Sand Hollow II 
intraflow zone. The water supply well was properly abandoned in 1988. Figure C-1 
illustrates the conceptual model of DNAPL migration through various hydraulic and 
stratigraphic zones. 

The DNAPL recovery system was designed to remove pooled creosote from the top of the 
Sentinel Gap basalt. The (Module 1) recovery system consists of wells with dual pumps -- 
deeper pumps to remove the dense creosote that has migrated to the bottom of the well, and 
shallower pumps to pump groundwater.  The Module 2/3 recovery system, in contrast, 
consists of pumps which remove all liquids (NAPL and water) simultaneously at lower 
rates. In either case, removing water depresses the water table in the vicinity of the well, 
thereby reducing the head, or weight, of water overlying the creosote layer around the well. 
The relatively higher water pressures around the well create a pressure gradient for creosote 
toward the recovery well. This approach can be further enhanced by injecting water 
adjacent to extraction wells to create “mounds” of water for an even steeper pressure 
gradient on underlying creosote, thereby accelerating its migration to recovery wells. This 
technique is known as water flooding and is achieved by reinjecting groundwater removed 
from the DNAPL extraction wells back into injection wells bounding the system. Figure C-2 
illustrates the conceptual model for NAPL contamination and recovery. 

Creosote began migrating to extraction wells when the DNAPL recovery system and 
hydraulic containment systems began operation. Creosote depth was allowed to increase in 
the vicinity of the extraction wells to promote “flow paths” for creosote to the wells. 
Residual creosote (i.e. creosote within the soil matrix that is no longer mobile under static 
conditions) was also mobilized by the extraction system, particularly where water flooding 
increased pressure gradients near the extraction wells. 

When the DNAPL enters the well, some portion may float to the surface of the water. This 
occurs because the specific gravity of the pooled creosote (approximately 1.02 grams per 
cubic centimeter [g/cm3]) us very close to water (1.00 g/cm3), and much of the creosote is 
mixed with carrier oils with specific gravities less than that of water (CH2M HILL, 1993). 
When the creosote/oil mixture enters the free water column of the well, some lighter 
fractions may separate and float to the surface. The light, floating fraction may appear in 
wells and may also escape through the well screen into surrounding soils, rising to the top 
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of the water table and appearing as floating product in areas where no direct release or 
natural migration has occurred. However, extraction of groundwater by the shallow pumps 
captures and recovers any floating oils. Therefore, both LNAPL and DNAPL are captured 
by the existing recovery system.
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APPENDIX E 

UPRR/Amerities West, LLC, 
Institutional Controls Agreement 
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APPENDIX F 

Modified Attachment C of the  
Consent Order 
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APPENDIX G 

UPRR Financial Assurance 
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APPENDIX H 

ODEQ Status Reports for Amerities 
West, LLC, Operations 
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Recommendations for Revisions to 
Facility Monitoring and Reporting 
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State of Oregon 
Department of Environmental Quality Memorandum 
 
To:  File Date: 10/5/07 
 SRS/LQD/Bend  
 
From: Cliff Walkey  
 SRS/Bend  
 
Subject: Recommendations for Facility Monitoring and Reporting—Union Pacific 
Railroad Tie Treatment Plan – The Dalles, Oregon – ECSI # 54 
 
This memorandum outlines the basis for reconsidering the scope of facility monitoring and reporting 
and provides recommendations for implementation of revised monitoring and reporting requirements 
at the above-referenced facility.  
Proposed Revisions to Facility Monitoring and Reporting 
 
Union Pacific Railroad (UPRR) formally proposed to modify existing facility monitoring and 
reporting, and also formally proposed to change a specific effluent discharge limit for iron.  The 
following documents provide a basis for recommendations as proposed by UPRR: 
 

 Proposed Revisions to the Groundwater Monitoring Program at the Tie Treating Plant in 
The Dalles, Oregon (Technical Memorandum, CH2MHill, January 15, 2007). 

 
 Addendum No. 1 to Proposed Revisions to the Groundwater Monitoring Program at the Tie 

Treating Plant in The Dalles, Oregon (Technical Memorandum, CH2MHill, May 16, 2007). 
 

 UPRR The Dalles – Proposed Change to the Iron Discharge Limit (Memorandum, 
CH2MHill, September 10, 2007). 

 
 Proposed Revision to the Groundwater Monitoring Program at the Tie Treating Plant in The 

Dalles, Oregon ECSI # 54 (Letter, DEQ, August 7, 2007). 
 

 Response to Letter from DEQ Dated August 7, 2007 regarding Proposed Revision to the 
Groundwater to Monitoring Program at the Tie Treating Plant in the Dalles, Oregon, ECSI # 
54 (Letter, CH2MHill, September 25, 2007). 

 
 Progress Report for Activities Conducted from January 1, 2007 Through June 30, 2007 – Tie 

Treating Plant – The Dalles, Oregon (Report, CH2MHill, September 2007). 
 

 UPRR The Dalles – Proposed Change to the Iron Discharge Limit (Memorandum, 
CH2MHill, September 10, 2007). 

 
Approval for Implementation of Appropriate Revisions to Facility Monitoring and Reporting 
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On August 7, 2007, DEQ granted approval to implement the following revisions to the UPRR 
facility monitoring and reporting: 
 

 For the Unconfined Water Bearing Zone (UWBZ), reduce monitoring frequency from 
semiannual to annual and conduct annual monitoring during the spring. 

 
 For the Sand Hollow I (SH1) Zone, reduce monitoring frequency from semiannual to annual 

and conduct the annual monitoring in the spring. 
 

 For the SH1 Zone, DEQ concludes that Monitored Natural Attenuation (MNA) continues to 
be a protective remedy in lieu of hydraulic containment. 

 
  For MNA parameters in the SH1 Zone, reduce the monitoring frequency from semiannual to 

annual and conduct the annual monitoring in the spring. 
 

 For the UWBZ, groundwater elevation monitoring frequency will be conducted quarterly to 
verify and document that the hydraulic control objective is being met. 

 
Second Five Year Record of Decision (ROD) Review Report 
 
In this 5-Year ROD Review report, DEQ formally acknowledges the following revisions to the Tie 
Treating Plant Record of Decision (DEQ, 1996), which do not require a ROD amendment: 
 

1. DEQ formally eliminates bioventing from the selected remedy in OU1, which is documented 
in Section 4.2.1 (Bioventing) of the Second Five Year Record of Decision Review report.  
Specifically, the ROD (ODEQ, 1996) explicitly granted latitude to determine the scope of 
implementation of the bioventing element. As such, the selection of bioventing in the ROD 
was conditioned as a contingency option. 

 
2. The 1996 ROD also stated that a deferred soil investigation is required should there be a 

permanent reduction of the inventory levels in the wood storage yard such that an 
additional 50 percent of the surface soils in that area are exposed. This deferred 
investigation trigger was originally included because the analysis of site data in the FS 
indicated that soil in the wood storage yard had constituent concentrations exceeding 
1 x 10-5 risk levels. However, 1997 changes in Oregon’s remedy selection protocols accepted 
institutional controls as a protective remedy, and additional remedial actions are warranted 
only if hot spot levels are exceeded or there is an incremental benefit in selecting a higher-
cost remedial action. Institutional controls are in fact in place, and no samples collected from 
the wood storage yard have exceeded hot spot levels. The ROD states that potential cleanup 
actions will be conducted using the ODEQ risk assessment protocol and remedy selection 
criteria in place at the time the investigations occur. Therefore, DEQ determines that the 50 
percent exposure trigger is removed as a deferred soil investigation trigger.   

 
Proposed Revisions to Facility Monitoring and Reporting Still Pending DEQ Review and Approval 
 



Revised Feb. 2003   

 For the three unconfined water bearing zones (SH1, SH2, and Ginkgo), UPRR proposes to 
reduce the groundwater elevation monitoring frequency from quarterly to semiannual. 

 
 UPRR proposes to decrease the frequency of Progress Reporting from a quarterly to an 

annual basis. 
 

 UPRR proposes to change the iron discharge limit of treated groundwater from a hydraulic 
containment system to Three Mile Creek. 

 
 
 



 

APPENDIX J 

Remedial System Modifications 
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