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Response to ODE Q Comments 

Site: ATOFINA Chemicals, Inc., Portland, Oregon 
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Responses prepared by: Erik Ipsen, ERM 

Page No. 

senera1 Comment: The Environmental Summary Report needs to provide a 
more complete summary of past environmental investigations on the 
properties and incorporate this data into the report evaluations. For 
?xample, DEQ is generally aware of earlier work done on the subject 
lots as part of the Doane Lake Hydrogeologic Investigation and the 
Rhone-Poulenc Remedial Investigation. 

Response: The revised Environmental Summary Report (ESR) will 
provide additional information regarding previous investigations at 
the ATOFINA and off-site properties. 

Comment: Two soils samples were collected from the beach area 
north of Lot 2 as part of the Acid Plant Remedial Investigation. DDT 
concentrations in these samples exceed DEQ sediment screening level 
values. Consequently, it is possible that remedial measures may 
eventually be required for the bank/beach area abutting Lots 1 and 2. 
It is our understanding that ATOFINA subdivided a river front lot 
adjacent to Lots 1 and 2. The report needs to clarify the subject lot 
boundaries and the potential for the presence of DDT detected along 
the adjacent beach to be present in Lot 1 and 2 soils. 

Response: The bank area along the river is not included in Lots 1 and 
2. The eastern boundary of Lots 1 and 2 extends along the top of the 
bank. This will be clarified in the text of the revised ESR. 

The confirmation soil sampling results from the DDT trench 
excavation revealed that soils outside of the former DDT trench do not 
contain DDT at any concentrations. 
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General 

Section 1.1 

Section 2.3 

Section 3.3.2 

Comment: The draft report notes the presence of a groundwater 
contaminant plume (i.e., Rhone-Poulenc) originating off-site beneath 
Lots 1 and 2. The report needs to present information necessary for 
DEQ to apply its Contaminated Aquifer Policy to Lots 1 and 2. The 
policy can be found at 
http:/ / www.deq.state.or.us/ wmc/ documents/contamaq.pdf. Please 
note that this policy requires information regarding the relationship 
between the party who caused the release of hazardous substances 
and the impacted property owner in addition to the necessary 
technical demonstrations. 

Response: The revised ESR will provide additional information 
regarding the Rhone Poulenc plume which will allow DEQ to apply 
the Contaminated Aquifer Policy to Lots 1 and 2. There is no 
relationship between Rhone Poulenc and ATOFINA Chemicals, Inc. 

Comment: Change the first bullet to read: To identify hazardous 
substance source areas. 

Response: The text will be revised as noted. 

Comment: This section needs to include a more complete summary of 
the environmental regulatory history for the ATOFINA facility. For 
example, summaries of Water Quality permits and status, RCRA 
status, Air Quality permits and status, etc. should be provided. 

Response: The text of the revised ESR will be modified to include a 
more complete summary of the regulatory history of the facility. 

Comment: The source of the fill referenced in this section should be 
identified if known. The fill history of the site should also be 
presented via a review and summary of historic maps and aerial 
photos. 

Response: The source(s), or suspected source(s), of the fill will be 
discussed in the revised ESR. Limited aerial photographs and 
historical maps were available for review. The identification of 
possible fill sources will be based on these limited resources, and 
interviews with site personnel. 
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Section 4.0 

Section 4.1.1 

Section 4.2.1 

Section 4.2.2 
to 4.2.4 

Comment: The report should document what resources were 
reviewed to identify the areas of concern (e.g., historic maps, site 
drawings, aerial photographs, employee interviews, city and state 
files). 

Response: The revised ESR will document what resources were 
reviewed. The majority of the information regarding the Areas of 
Concern was obtained from previous reports. These reports are 
internally documented in the ESR and Section 6.0 (References). 

Comment: What was the period of operation of the substation located 
on Lot 2? 

Response: The annex was operational from the late 1970s or early 
1980s until it was shut down in Spring 2001. This information will be 
included in the revised ESR. 

Comment: A brief description of the chlorine manufacturing process 
should be provided to put the asbestos waste in context. This section 
should also clarify the makeup of the waste discharged to the ponds 
and specifically the basis for determining other hazardous substances 
were not part of this waste stream. 

Additional information in the second paragraph should be provided 
to support the statement that the scrubber water did not contain 
hazardous substances. 

Response: A discussion of the chlorine manufacturing process, 
including the use of hazardous substances, wiIl be provided in the 
revised ESR as requested. 

Comment: Other than asbestos, were any other hazardous substances 
associated with the pond and trench areas? What was the basis for 
concluding that the pond trench excavations were complete (e.g., 
visual inspection, confirmation sampling)? The referenced ODEQ 
1991 technical paper does not discuss this issue. 

Response: No hazardous substances, other than asbestos, were 
associated with the pond and trench areas. The cleanup was 
conducted under a work plan approved by ODEQ and under agency 
oversight. The procedure called for removal of all visible asbestos 
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Section 4.3.1 

Section 4.4.1 

Section 4.5 

Section 4.5.4 

material plus several additional inches of the surrounding soil. This 
information will be included in the revised ESR. 

Comment: This section should provide a brief description of the DDT 
production process and other hazardous substances associated with 
the process. 

Both this section and Section 4.3.2 indicate that the hazardous 
substances present in the trench were limited to chlorobenzene and 
DDT and its metabolites. This section needs to identify the testing 
regiment performed to reach this conclusion. 

Response: The revised ESR will include a brief description of the DDT 
production process and other hazardous substances associated with 
the process. The revised ESR will also identify the testing regiment to 
reach the stated conclusions. 

Comment: The statement that the brine residue did not contain any 
hazardous materials should be supported in this section. 

Response: The requested information will be added to the revised 
ESR. 

Comment: This section does not present sufficient information and 
discussion to demonstrate that the groundwater contaminants present 
in Lots 1 and 2 groundwater are associated with releases from the 
Rhone-Poulenc facility (e.g., contaminant plume map, piezometric 
map, etc.). The section should also present a table of the contaminants 
detected in groundwater. 

Response: The revised ESR will include a more complete discussion 
of the constituents detected in groundwater, as well as evidence to 
demonstrate that these constituents did not originate from the 
ATOFINA property. 

Comment: The COIs listed for groundwater is only a subset of the 
hazardous substances detected in groundwater. The basis for the COI 
list is not presented. Why were contaminants such as dioxin/furan, 
chlorobenzene and others detected left off the COI list. 
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section 5.1 .I 

Section 5.1.2 

Response: The revised ESR will include a more complete discussion 
of the rationale behind selection of the COIs. Dioxins were not 
originally included because the figures in the 2002 AMEC report 
(erroneously) showed non-detect results for tetrochlorodibenzo-p- 
dioxin (TCDD; the main dioxin constituent of concern) at the 
ATOFINA wells. The list of COIs will be revised based on historical 
groundwater data presented in the revised ESR. 

Comment: A more complete presentation on this topic in earlier 
sections is necessary to support the COI list in this section. If a limited 
list of COIs will be carried through the risk assessment, the screening 
process for identifying contaminants of potential concern and 
contaminants of concern need to follow DEQ guidance. 

Response: The revised ESR will include a more complete discussion 
of the rationale behind selection of the COIs. 

Comment: It is not clear in the report why the upper 3 feet of the site 
in the vicinity of the DDT-trench is assumed to be clean. 

The report up to this point has not clearly demonstrated that the 
contaminants detected in groundwater are from an off-site source as 
stated in the last paragraph of this section. 

Response: The DDT trench was originally located 3 feet below 
ground surface. Following excavation, the trench was backfilled with 
clean fill to the ground surface. This resulted in 3 feet of clean fill over 
the former trench area. This information will be more clearly 
discussed in Section 4.3.3 and Section 5.1.2. 

The revised ESR will clearly demonstrate that the contaminants 
detected in groundwater are from an off-site source. 

Page 5 of 8 



section 7.2.2 Comment: This section identifies two complete groundwater 
exposure pathways for future on-site workers: 1) inhalation of indoor 
air and 2) a deep excavation construction scenario which considers 
both volatilization and dermal adsorption. However, the risk 
evaluation only practically evaluates the volatilization component of 
the excavation scenario. It is anticipated that dermal exposure to 
silvex, and the dioxin not mentioned in this evaluation, would be a 
potential concern. 

The risk evaluation only considers a partial list of the hazardous 
substances present in site groundwater. For the two relevant exposure 
scenarios, the risk evaluation only needs to consider the contaminants 
and concentrations present in the shallow groundwater zone. 

Response: The "Groundwater in Excavation" exposure pathway for 
an excavation worker listed in the Risk-Based Concentrations table in 
Appendix E takes into account both the volatilization and dermal 
contact exposure pathways. This is documented in Risk-Based Decision 
Makingfor the Remediation of Petroleum Contaminated Sites (ODEQ 1999). 
However, per discussions with ODEQ, direct contact with 
groundwater is not a complete exposure pathway for the Site based on 
the depth to groundwater (25 to 30 feet). Therefore, this exposure 
pathway is not assessed in the revised ESR. The only complete 
exposure pathway for groundwater at the Site is volatilization to 
indoor air. 

The revised ESR considers the complete list of constituents historically 
detected at the Site. For the complete groundwater exposure pathway 
(i.e., volatilization to indoor air), only constituents present in the 
shallow zone are considered. It should be noted that the detection of 
dichlorobenzene reported on Table 4-2 in the draft ESR is not accurate, 
and is the result of a typo on several tables in the 2002 AMEC report. 
Those tables indicated the detection of dichlorobenzene in two 
shallow wells on Lots 1 and 2, however the laboratory data included 
in the report does not confirm the detection of any VOCs above the 
laboratory quantitation limits. The revised ESR will correct this error. 
Low concentrations of VOCs were only detected in one direct push 
sample on Lot 2 (similar or higher concentrations of these constituents 
were also detected upgradient of the Site). These detections will be 
discussed in the revised ESR and considered in the risk evaluation. 
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Section 7.4 

Section 8.2 

Section 8.2.2 

Section 9.2.4 

Figures 

Table 4-2 

Zomment: The groundwater pathway exists, but should be addressed 
py Rhone-Poulenc. 

Response: The text will be revised as noted. 

Zomment: Presuming a successful demonstration of an off-site source 
For groundwater contamination on Lots 1 and 2, the evaluation of 
groundwater hot spots is not necessary in this report. 

Response: The groundwater hot spot evaluation will be eliminated 
from the revised ESR. 

Comment: See above comment. Please note that in this instance, DEQ 
would require a comparison of contaminant levels in groundwater to 
standards protective of aquatic environments. 

Response: The comment is noted. 

Comment: Excavation depth does not seem like a reasonable issue 
here given the previous successful removal. 

Response: The text will be modified to state that Alternative 4 
(Excavation) has a high degree of implementability. 

Comment: Figures should be provided that locate all other referenced 
points (e.g., BPA soil samples, boring logs, cone penetrometer borings, 
etc.). 

Response: These figures will added as requested. The locations of the 
boring logs presented in Appendix A are presented on a figure within 
that appendix. 

Comment: The list of contaminants in groundwater is incomplete. 
DEQ disagrees with the notation indicating that the excavation worker 
exposure to groundwater containing silvex is not applicable. 

Response: Risk-based screening levels for silvex are not applicable 
because silvex has not been detected in shallow groundwater on Lots 1 
and 2. The revised ESR will clearly demonstrate this fact. As noted in 
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ODEQ's comments, the "risk evaluation only needs to consider the 
contaminants and concentrations present in the shallow groundwater 
zone." 

However, as noted above, direct contact with groundwater is not a 
complete exposure pathway for the Site based on the depth to 
groundwater (25 to 30 feet). Therefore, this exposure pathway is not 
assessed in the revised ESR. 

Comment: Appendix A should include all available boring logs for 
the subject lots (e.g., monitoring wells, piezometers, cone 
penetrometer, etc.). 

Response: Boring logs for the Rhone Poulenc monitoring wells and 
cone penetrometer borings were not available from reviews of ODEQ 
and ATOFINA Chemicals files. 
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INTRODUCTION 

The purpose of this Environmental Summary Report (ESR) is to support a 
"No Further Action" (NFA) decision by the Oregon Department of 
Environmental Quality (ODEQ) for Lots 1 and 2 of the ATOFINA 
Chemicals, Inc. (ATOFINA Chemicals), facility in Portland, Oregon (the 
"Site"). This report constitutes a focused Remedial Investigation/ 
Feasibility Study (RI/FS) s u m a r y  in support of an ODEQ staff report 
and an NFA decision based upon available data. 

OBJECTIVES 

Specifically, the objectives of this ESR are: 

a To identify hazardous substance source areas; 

a Evaluate contaminant migration pathways; 

Define the nature and extent of constituents of concern; 

a Evaluate potential risk to human health and the environment; 

e Evaluate Hot Spots; 

r. Determine if the Site is a current contaminant source; 

a Evaluate potential remedial alternatives; and 

If necessary, recommend a remedy using appropriate evaluation 
criteria. 
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SITE B A C K G R O W  

The following paragraphs provide background information regarding the 
ATOFINA Chemicals facility. The Site represents the two northernmost 
lots (i.e., Lots 1 and 2) of the property currently owned by ATOFINA 
Chemicals. The summary of operations described below is applicable to 
the ATOFINA Chemicals facility in general. It is included for 
completeness and to provide general background information regarding 
the historical use of the Site. The majority of this background information 
was obtained from the Preliminary Assessment dated 31 August 1999 (Elf 
Atochem 1999)' and the Phase II Preliminay Assessment dated 17 April 2000 
(Elf Atochem 2000). 

SITE DESCRlPl7ON 

The ATOFINA Chemicals facility is a former inorganic chemical 
manufacturing plant located at 6400 N.W. Front Avenue in Portland, 
Oregon, along the west bank of the Willamette River, at approximately 
River Mile (RM) 7.5. A site location map is included as Figure 2-1. The 
Site comprises approximately 55 acres in the Guild's Lake Industrial 
Sanctuary, zoned and designated "IH" for heavy industrial use. The 
ATOFINA Chemicals facility is bordered on the east by the Willamette 
River, on the south by CertainTeed Roofing Group, and on the north and 
west by N.W. Front Avenue. The nearest residential structures are located 
approximately 0.3 miles southwest and upgradient of the facility. The 
facility's northern most acreage (i.e., Lots 1 and 2) is currently 
undeveloped. Lots 1 and 2 account for approximately 15 acres of the 
ATOFINA Chemicals property (Figure 2-2). The Site is located near the 
Portland Harbor Superfund Site (discussed in Section 2.3.3), although the 
exact boundaries of the Superfund Site are not currently defined. The 
western border of Lots 1 and 2 extends along the top of the river bank (no 
bank soils are included in Lots 1 and 2). 

2.2 SITE HISTORY AND FACILITY OPERATIONS 

2.2.1 Ownership Histo y 

The ATOFINA Chemicals facility started operations in 1941 to meet 
wartime needs for chlorate production in the western United States (U.S.). 
It was built by Pennsylvania Salt Manufacturing, which later became 
known as Pennwalt Corporation (Pennwalt). In 1989, Societe Nationale 
Elf Aquitaine, an international manufacturer and distributor of petroleum, 
health care, and chemical products, purchased Pennwalt. Penmalt's 
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operations were combined with those of two other companies to form Elf 
Atochem North America, Inc., in 1990. In 2000, Elf Atochem merged with 
TOTALFINA to form the company, ATOFINA Chemicals, Inc.. 

2.2.2 Operational History 

Various chemicals have been historically produced at the facility since 
1941, including sodium chlorate, potassium chlorate, chlorine, sodium 
hydroxide, DDT, sodium orthosilicate, sodium hydroxide, magnesium 
chloride hexahydrate, ammonia, ammonium perchlorate, and 
hydrochloric acid. Most recently, the facility was an operating chloro- 
alkali plant until 2001 when the entire facility was shut down due to 
escalating electricity costs. No manufacturing operations have historically 
taken place on Lots 1 and 2. 

Additional information regarding waste products produced at the Site is 
provided in Section 4.0. 

2.3 REGULATORY HISTORY 

2.3.1 Voluntary Cleanup Agreement 

, In June 1995, Elf Atochem requested a meeting with the ODEQ to discuss 
the DDT investigations and to subrnit an "Intent to Participate Form" for 
the ODEQ Voluntary Cleanup Program. Under the terms of the 
Voluntary Cleanup Agreement which was signed by ODEQ in August 
1998, investigation and remediation activities have focused on the Acid 
Plant area, located in the southern portion of the ATOFINA Chemicals 
facility. This area has historically contained the majority of chemical 
manufacturing and processing activities (Elf Atochem 1999). 

2.3.2 Permits 

2.3.2.1 NPDES Pemzit 

ATOFINA Chemicals was issued a major National Pollutant Discharge 
Elimination System (NPDES) permit in 1993 for the discharge of process 
water, cooling water, and storm water from its chlor-alkali plant 
operations. The permit remained in effect until the plant was shut down 
in 2001. In September 2001, a Mutual Agreement and Order (MAO) was 
executed by the Department to reduce monitoring requirements because 
of the plant shutdown. As of this date, the MA0 is still in effect, but 
ATOFINA Chemicals will be submitting a renewal application for a 
permit to discharge storm water runoff. The plant is currently being 
demolished. 
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2.3.2.2 Air Permit 

ATOFINA Chemicals operated its chlor-alkali operations under a 
Synthetic Minor Air Contaminant Discharge Permit. By letter dated 
4 October 2002, ATOFINA Chemicals notified ODEQ that it did not intend 
to restart any of the production operations and requested the Department 
to terminate the air permit. This permit is no longer in effect. 

2.3.2.3 RCRA Generator Status 

Throughout 2001 and 2002, ATOFINA Chemicals generated sufficient 
hazardous waste to be considered a Large Quantity Generator. Most of 
these wastes were the result of a one time housekeeping event due to the 
plant shutdown. To date in 2003, the plant is a Small Quantity Generator. 
Most of the waste during 2003 is the result of remediation activities. 

2.3.3 Portland Harbor 

The Willamette River's Portland Harbor stretches from the mouth of the 
river at RM 0 upstream to about RM 11.6. Based on the United States 
Environmental Protection Agency's (USEPA's) review of data from a 1997 
study of sediment quality in the river, a portion of the Portland Harbor 
from RM 3.5 to 9.2, was added to National Priorities List (NPL - also 
known as "Superfund") under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) and National Oil 
and Hazardous Substances Pollution Contingency Plan (NCP) on 1 
December 2000. 

subsequent to adding Portland Harbor to the NPL, a Memorandum of 
Understanding (MOU) was developed which established the relationship 
between the USEPA, the ODEQ, state and federal Natural Resource 
Trustee agencies (U.S. Fish and Wildlife, National Marine Fisheries 
Service, and Oregon Department of Fish and Wildlife) and six Tribal 
governments (Siletz, Grand Ronde, Yakama, Umatilla, Warm Springs, and 
Nez Perce). 

The MOU was based on CERCLA, the NCP, and the Portland Harbor 
Cleanup Statement of General Principles developed jointly by USEPA and 
ODEQ and attached to Governor John Kitzhaber's NPL listing 
concurrence letter. The MOU specifies USEPA as the lead agency for the 
in-water work (sediments) and ODEQ as the lead agency for the upland 
source identification and control work. Under the MOU, ODEQ is 
responsible for the identification and control of sources of contamination 
to Portland Harbor. USEPA is responsible for investigating the nature 
and extent of in-water contamination, estimating the risks to human 
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health and the environment resulting from in-water contamination, 
identifying and evaluating remedial action alternatives, and selecting a 
remedial action to address in-water contamination. 

The MOU also requires ODEQ and USEPA to jointly develop a Source 
Control Strategy. The Source Control Strategy will not only address 
hazardous substance releases from upland sites being investigated under 
ORS 465, but will also address waste management activities, permitted 
and unpermitted storm water discharges, overland run-off and other non- 
point sources, permitted discharges, direct discharges resulting from spills 
or other over or in-water releases, and upstream contributions. 

The objectives of the Source Control Strategy are: 

To identify the universe of sources requiring control; 

e To develop the regulatory and technical framework necessary for 
effective source control decisions and implementation; 

e To define minimum data requirements for source control measures; 
and 

e To establish milestone and reporting requirements for source control 
activities. 

USEPA has entered into an Administrative Order on Consent with a 
group of responsible parties known as the Lower Willamette Group 
(LWG) f i r  the performance of a RI/FS that addresses the in-water portion 
of the Site. Under the terms of the Administrative Order on Consent, the 
LWG is required to develop a RI/FS Work Plan; ATOFINA Chemicals is a 

' member of the LWG. The Source Control Strategy is intended to provide 
guidance for ODEQ, USEPA, and upland property owners regarding the 
level of source control necessary in the Harbor area. Together, the 
Portland Harbor RI/FS Work Plan and Source Control Strategy describe 
an overall framework for addressing threats to human health and the 
environment within Portland Harbor. 



PHYSICAL SETTING 

This section summarizes the physical setting of the Site, including the 
climate, surface water features, and regional and site-specific geology and 
hydrogeology. 

The climate in the Portland area is temperate with dry, moderately warm 
summers and wet, mild winters. January and February receive 40 to 
50 percent of the annual precipitation, and the summer months receive 
only 25 percent of the annual precipitation (National Oceanic 
Atmospheric Administration and U.S. Department of Commerce 1974). 

The average annual precipitation in Portland is 37.6 inches. The average 
lake evaporation is 24 to 26 inches annually (U.S. Department of 
Commerce 1968). The monthly average relative humidity ranges from 65 
to 84 percent. Monthly average temperatures range from 41 degrees 
Fahrenheit ("F) in the winter to approximately 70 OF in the summer. Daily 
minimum temperatures in January average 32 OF; daily maximum 
temperatures in July average 79 OF. Winds are generally aligned with the 
Willamette River Valley. 

SURFACE WATER 

The ATOFINA Chemicals facility is located along the west bank of the 
Willamette River at approximately RM 7.5. The daily mean Willamette 
River discharge in Portland ranges from 8,300 cubic feet per second (cfs) in 
the summer (August) to 63,000 cfs in the winter (December). The mean 
daily flow is 31,000 cfs for the period 1972-1994. The confluence of the 
Willamette and Columbia rivers is approximately 7.5 miles northwest of 
the Site. The Willamette River is not used as a drinking water source 
downstream of the Site. 

The Willamette River is gauged at the Morrison Street Bridge (MSB) at 
RM 12.8, approximately 5 miles upstream from the ATOFINA Chemicals 
facility. The datum at the MSB is 1.55 feet (ft) NGVD (US. Army Corps of 
Engineers 1991). Thus, Willamette River stage data from the MSB is 
converted to NGVD by adding 1.55 ft. 

The minimum monthly river stage along the Willamette River in the 
Portland Harbor area typically occurs between July and October. 
Maximum monthly stages usually occur in the winter (December through 



February) and the spring (March through June) coincident with flood 
peaks on the Willamette and Columbia rivers (US. Army Corps of 
Engineers 1991). Two extreme daily stage levels were recorded on 
9 February 1996, when the river stage reached more than 28 ft and on 
2 January 1997, when the river stage reached almost 23 ft. For water years 
1973-1990, the minimum daily stage of 1.1 ft was recorded in November 
1979 and the maximum daily stage of 23.8 ft was recorded in January 
1974. 

The Willamette River stage is influenced by upstream reservoir regulation 
on both the Willamette and Columbia rivers (up to Bonneville Dam) and 
by tidal effects from the Pacific Ocean. Tidal effects are most pronounced, 
typically ranging between 2 to 3 ft amplitude per tidal cycle, when the 
river stage is less than about 8 ft (MSB gauge). Tidal influences are more 
moderate (i.e., less than 2 ft in amplitude) between river stage elevations 
of 8 to 14 ft (MSB gauge). Above about 14 ft, tidal fluctuations are 
generally absent in the Portland Harbor. Tidal influences are most 
pronounced during the summer and fall when river flow and river stage 
are typically at their lowest (U.S. Army Corps of Engineers 1991). 

3.3 GEOLOGY, SOILS, AND HYDROGEOLOGY 

3.3.1 Regional 

The geology of the Portland area is characterized generally by a broad 
structural depression or basin bordered by the Cascade Mountains on the 
west and the Coast Range Mountains on the west. Geologic formations in 
the basin are also folded and dissected by a number of northwest-trending 
faults. The Tualatin Mountains form a northwest-trending anticlinal ridge 
that is faulted along its eastern flank by the Portland Hills Fault. The 
Willamette River flows along the base of the eastern side of the Tualatin 
Mountains, and the ATOFINA Chemicals facility is located on the west 
bank of the river. A number of additional faults are located 
approximately parallel or perpendicular to the Portland Hills Fault and 
are mapped along or near the Tualatin Mountains (Beeson et al. 1991). 

A description of the geologic formations of regional significance that are 
most likely to be present at or near the site is presented below (from oldest 
to youngest): 

Columbia River Basalt Group (Tcr) - The Portland basin is underlain by 
the Columbia River Basalt Group, which consists of flood basalt erupted 
17 to 6 million years ago. These Miocene-age flood basalts are 
characterized by a thick sequence of dense basalt flows separated by 
permeable interflow zones. These interflow zones may be characterized 



by productive aquifers. This unit has been folded and faulted and forms 
the Tualatin Mountain uplands southwest of the Site. The Columbia River 
Basalt Group dips steeply to the northeast near the Site. The top of the 
Columbia River Basalt Group is at the ground surface west of St. Helens 
Road about 0.5 miles west of the Site and is estimated to be at a depth of 
65 to greater than 100 ft below the Site (Geraghty & Miller 1991). On the 
east bank of the river, basalt depths are estimated to be between 300 to 
450 ft below ground surface (bgs) (Madin 1990). The Columbia River 
Basalt flows are overlain by fluvial sediments of the Troutdale Formation; 
near the Tualatin Mountains these deposits may be absent. 

Troutdale Formation (Tf) - The Troutdale Formation is of Miocene to 
Pliocene age and, in this area, consists of interbedded conglomerates and 
finer-grained deposits (Beeson et al. 1991). The Troutdale Formation is 
characterized by pebbly to cobbly conglomerates consisting primarily of 
Columbia River Basalt clasts with allocthonous clasts of volcanic, plutonic, 
and metamorphic rocks, and interbedded with micaceous arkosic and 
vitric sandstone (Tolan and Beeson 1984; Beeson et al. 1991). Major 
regional aquifers in the Troutdale Formation underlie east Portland. The 
thickness of the Troutdale Formation ranges from 900 ft near Troutdale to 
200 to 300 ft in the western parts of the basin east of the Willamette River 
(Beeson et al. 1991). The Troutdale Formation is expected to be thin or 
locally absent at the ATOFINA Chemicals Site and is not a sigruficant 
aquifer in the vicinity of the Site. 

Catastrophic Flood Deposits (Qff and Qfc) - During the Pleistocene, 
thick depbsits of boulders, gravels, sands, and silts accumulated 
throughout the Portland basin as a result of the repeated failures of glacial 
ice dams that impounded the ancient glacial Lake Missoula (Waitt 1985). 
These catastrophic flood deposits form the terrace surfaces in the eastern 
Portland area and are composed of three different facies. Coarse-grained 
pebble to boulder gravels and sand make up the core of these terraces, 
with fine-grained sand and silt deposits mantling the coarser-grained 
facies. A finer-grained, interlayered silt, sand, and gravel facies is found 
adjacent to the Columbia and Willamette river channels. The coarse- 
grained facies reaches a maximum thickness of 60 to 100 ft, whereas the 
fine-grained facies reaches a maximum thickness of 100 to 130 ft. The 
channel facies typically ranges in thickness from 15 to 45 ft (Beeson et al. 
1991). Catastrophic Flood Deposits are not anticipated west of the 
Willamette River in the vicinity of the Site. These deposits are regionally 
significant, however, east of the Willamette River. 

Recent Alluvium (Qal) - Recent alluvium consists of Quaternary 
deposits of sands, silts, and gravels deposited by the Willamette and 
Columbia rivers. These deposits include the channel bottoms and 



floodplains of the rivers, and range in thickness up to 150 ft (Beeson et al. 
1991). 

In addition to geologic formations, anthropomorphic fill (Qaf) is common 
along many of the floodplain terraces adjacent to the Willamette and 
Columbia rivers. The primary source of this fill is dredged material from 
the shipping channels. Other sources of fill have also been documented at 
specific sites. 

Lots I and 2 

The surficial geology at the Site is characterized by fill and alluvial 
deposits of the Willamette River. The fill material occurs from the surface 
to depths of approximately 5 to 10 ft and consists of brown clayey silt to 
silty sand with occasional wood, brick, and asphalt fragments. The nature 
of the fill for Lots 1 and 2 is generally unknown, but it is believed the lots 
were filled with dredge spoils. This was standard practice for the near 
shore areas of Harbor properties. The City of Portland was reportedly 
allowed to dispose of used asphalt from roadways on the upper surfaces 
of the fill. The shallow, fine-grained soils are the result of dredged 
material from the Willamette River being placed in the upland portions of 
the Site. 

Based on boring logs recently completed as part of the pre-development 
geotechnical investigation (included as Appendix A), the native soil 
profile is characterized by laterally discontinuous, alternating layers of 
fine-gained silt to clayey silt, with interbedded layers of more permeable 
sand and silty sand. The sands and silts are massive to finely laminated 
and laterally discontinuous, and the contacts between sand and silt may 
be gradational (Geraghty & Miller 1991). This alluvial profile is present to 
depths of approximately 80 ft. 

Below the unconsolidated fill and alluvium, the Troutdale Formation, 
composed of sandstone and conglomerate, is inferred to be present to a 
limited extent and is likely to be laterally discontinuous throughout the 
area (Geraghty & Miller 1991). The presence of the Troutdale Formation 
beneath the Site has not been confirmed by previous investigations. 

Columbia River Basalt is inferred at depth below the fill and alluvium 
throughout the area. The basalt surface dips regionally to the east; 
however, a trough or basin has been identified by other investigators in 
the upper basalt surface near the ATOFINA Chemicals facility (Geraghty 
& Miller 1991). The limited occurrence of the Troutdale Formation and 
the trough-shaped feature of the basalt surface are probably attributable to 
erosion by the ancestral Willamette River. Although not encountered in 



Boring B-5 (recently drilled to approximately 80 ft), the depth to the top of 
the basalt was identified in monitoring well W-19 at a depth of 
approximately 65 ft. This well is located at the north end of the ATOFINA 
Chemicals facility, approximately 1/3 of a mile northwest of the Acid 
Plant (Geraghty & Miller 1991). About 1,000 ft southwest of the Acid 
Plant (i.e., toward the Tualatin Mountains), the top of the basalt has been 
identified at depths of 90 to 100 ft bgs (W-3 and W-16; Geraghty & Miller 
1991). 

Groundwater occurs in the shallow fill and alluvial deposits on the Site. 
Previous investigations at the ATOFINA Chemicals facility have shown 
that shallow groundwater occurs as an unconfined water flow system at 
depths of about 15 to 30 ft bgs (Exponent 1998). Groundwater flow 
directions are toward the Willamette River to the northeast. The shallow 
groundwater surface fluctuates seasonally, rising during periods of high 
rainfall and infiltration and decreasing during mid-late summer and low 
rainfall periods. Shallow groundwater in close proximity to the 
Willamette River will rise in direct response to large increases in 
Willamette River stage (e.g., during a flood). In general, these short-term 
perturbations do not affect shallow groundwater flow directions with the 
exception of short-term groundwater flow reversals in close proximity to 
the river. 

Hydraulic conductivities for the shallow groundwater flow system near 
the central portion of the ATOFINA Chemicals facility are variable. The 
values have been reported to range from about 6 to 44 ft per day (CH2M 
Hill 1997). Regionally and upgradient of the facility, hydraulic 
conductivities have been reported in the range from 0.2 to 2.5 ft per day 
(Geraghty & Miller 1991). 



AREAS OF CONCERN 

The following sections provide a summary of the operational history, 
investigation, cleanup, and Constituents of Interest (CoIs) of the Areas Of 
Concern (AOCs) on the northern property. The following sources of 
information were reviewed in preparing this section: 

Previous reports on file with ODEQ and ATOFINA Chemicals; 

0 Historical aerial photographs; 

Historical maps and site drawings; 

Employee interviews; and 

City and State files. 

BONNEWLLE POWER SUBSTATION ANNEX 

The majority of the information in this section was incorporated from the 
Phase Two Environmental Site Assessment for Bonneville Power Administration; 
Pennzualt Substation report by PBS Environmental (PBS 2002). 

4.1.1 Operational History 

The Bonneville Power Administration owned and operated an electrical 
substation on the ATOFINA Chemicals facility. The substation, which is 
divided into the main substation and a substation annex to the north, 
occupied a total area of 1.28 acres of the facility (Figure 4-1). Only the 
annex was located on the Site (Lot 2). The annex was operational from the 
late 1970s or early 1980s until it was shut down in Spring 2001. The 
property on which the substation and annex were located is owned by 
ATOFINA Chemicals. ATOFINA Chemicals was the sole user of 
electricity from the substation, and due to closure of the facility, the 
substation was decommissioned and the associated equipment was 
removed from the property during Fall 2002. 

The substation historically contained seven power transformers, three 
station service transformers, and four grounding transformers. The 
station also contained five oil-filled power circuit breakers. The majority 
of this equipment was located in the main substation; only one 
transformer was located in the annex on the Site. These transformers and 
circuit breakers contained, or were assumed to contain, polychlorinated 
biphenyls (PCBs). 
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Previous Investigations 

Soil sampling was performed in November 2001 to support 
decomrnissioning of the substation. The results were documented in the 
Phase Tzito Environmental Site Assessment for Bonneville Pomer Administration; 
Pennwalt Substation report (PBS 2002). Four surface soil samples were 
collected from each side of the transformer located in the substation 
annex. These samples were analyzed for PCBs by USEPA Method 8082A. 
Analytical results for these samples indicated "non-detect" for PCBs 
(detection level was 50 micrograms per kilogram). One sample was 
analyzed for volatile organic compounds (VOCs) by USEPA Method 
8260B. Analytical results for this sample indicated "non-detect" for VOCs. 
The results of these analyses are included as Appendix B. 

Previous Cleanup 

Based on the soil sampling results, no further investigation or remediation 
was recommended by PBS Environmental (PBS 2002). 

Constituents of Interest 

Based on the soil sampling results, there are no CoIs associated with the 
substation annex. 

ASBESTOS TRENCHES AND POND 

Operatioizal History 

ATOFINA Chemicals operated asbestos diaphragm cells in the Chlorine 
Cell Room. These cells utilized an asbestos coated cathode and titanium 
anodes. The feed to the cells was salt brine and electricity. The cells 
produced chlorine gas, a weak caustic solution, and hydrogen gas. The 
cells needed to be rebuilt periodically to improve their efficiency. The 
rebuilding process involved recovering the salt brine solution from the 
cell and removing the anodes from the cathode cell assembly. Water was 
used to wash the asbestos diaphragm material from the cathode. The 
residue entered two earthen impoundments near the former Chlorine 
Plant (not on the Site). A manually controlled pump was used to transfer 
the slurry to a third surface impoundment, located on Lot 2 of the Site. In 
the past, the ponds would be cleaned occasionally and the material would 
be placed in trenches located on the Site. This pond maintenance practice 
was reported to the ODEQ (Elf Atochem 1999). 

Scrubber water from the Orthosilicate Plant was also discharged into the 
asbestos pond nearest the river for an unknown period of time. The 
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scrubber was used to control particulate dusts from the handling of silica 
sands and bentonite clay (Elf Atochem 1999). No hazardous substances 
entered the scrubber system. Other than sodium hydroxide, no other 
hazardous substances were used in the Orthosilicate process. 

By the late 1980s, approximately 12 trenches had been filled with asbestos- 
containing residue on the north end of the property (Figure 4-1). These 
trenches were believed to be approximately 60 ft long, 15 ft wide, and 15 ft 
deep (ODEQ 1991). Pennwalt kept maps to identify the location of the 
trenches (Elf Atochem 1999). 

4.2.2 Previous Investigations 

ODEQ samples collected from the pond and trench areas indicated the 
material contained Chrysotile asbestos. Therefore, ODEQ determined that 
this material required handling and treatment as friable asbestos material. 

4.2.3 Previous Cleanup 

In order to make the property useful for potential development, and to 
meet conditions in its renewed air permit, ATOFINA Chemicals 
undertook a project to decommission the ponds and to voluntarily 

, excavate the trenches containing asbestos residues. The asbestos removal 
work was conducted under a work plan approved by the ODEQ and 
under the agency's oversight. The procedure called for removal of all 
visible asbestos material, plus several additional inches of the surrounding 
soil. The'project was completed in 1992 (Elf Atochem 1999). The cleanup 
action procedure was documented by the ODEQ in a technical paper 
entitled Excavation of Asbestos-Containing Material (ODEQ 1991). 

4.2.4 Constituents of Interest 

The only hazardous substance associated with the asbestos pond and 
trenches was asbestos. Based on the complete removal of the trenches and 
pond, there are no CoIs associated with these AOCs. 

4.3 DDT TRENCH 

4.3.1 Operational History 

In 1992, a trench identified on the northern property was found to contain 
what appeared to be pesticide residues (Figure 4-1). A sample of the 
trench residue was analyzed for organochlorine pesticides, semivolatiles 
(by USEPA Method 8270), PCBs, and petroleum hydrocarbons. The only 
constituent that was detected was DDT. The sample was also analyzed for 



organic toxic constituents on the RCRA Characteristic Waste List. The 
only detected constituent was monochlorobenzene (MCB) (3.60 mg/L). 
Tests confirmed this trench held soils which contained residue from a 
DDT manufacturing process. 

A review of prior operations at the plant indicated that Pennwalt had 
manufactured DDT for a brief period of time and that the material in the 
trench came from a former manufacturing process waste pond (Elf 
Atochem 1999). Pennwalt began manufacturing DDT in 1947 and 
although most operations terminated in 1952, some production continued 
until 1954. DDT plant operations occurred in what is now known as the 
Acid Plant Area (not on the Site). Raw materials consisted of MCB, oleum 
(104 percent fuming sulfuric acid), and chloral (trichloroacetaldehyde). 

4.3.2 Previous Investigations 

In the Fall of 1992, ATOFINA Chemicals conducted a soil exploration 
program to assess the horizontal and vertical extent of the affected soil in 
the trench. The investigation determined that the trench was 
approximately 30 ft wide by 80 ft long and approximately 10 to 11 ft deep. 
The top of the trench was located 3 feet below ground surface. The 
chemical of concern identified in the soil was DDT residue in 
concentrations exceeding ODEQ simple soil cleanup rules. These cleanup 
levels were developed by ODEQ to provide conservative, residential 
standards for the cleanup of contaminated soil while protecting human 
health. A composite sample of the trench was analyzed for VOCs (by 
USEPA Method 8020), organochlorine pesticides (by USEPA Method 
8080), and PCBs. The only chemicals detected in the soils in the trench 
were DDT and MCB. MCB concentrations were well below any of 
Oregon's simple soil cleanup levels. Toxicity Characteristic Leaching 
Procedure (TCLP) concentrations of MCB were below the leachate 
reference concentration of 3.0 milligrams per liter (OAR 340-122-045). 
Therefore, MCB was not a targeted constituent of concern during the 
cleanup activities (CH2M Hill 1995). 

4.3.3 Previous C Eeanup 

Because the trench was a clearly defined, discrete unit, the trench was 
completely excavated during the summer of 1994. Approximately 
1,700 tons of soil were removed from the Site and disposed at the Waste 
Management Subtitle C landfill in Arlington, Oregon. Post-excavation 
confirmation sampling showed that surrounding soils met Oregon's 
residential soil cleanup levels, the target cleanup level for the soil removal. 
The results of the confirmation sampling are presented in Table 4-1. After 
sampling was performed, the excavation was backfilled with clean fill to 
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the ground surface (CH2M Hill 1995). Because the trench was originally 
located 3 feet below the ground surface, backfilling resulted in 3 feet of 
clean fill over the former trench location. This soil removal action was 
documented in the Remedinl Action Report, North Plant Area, dated April 
1995 (CH2M Hill 1995). 

4.3.4 Constituents of Interest 

Based on the verification sampling results, the only remaining CoIs 
associated with this AOC are DDT, and its metabolites DDD and DDE. 
These CoIs will be retained for evaluation in this ESR. 

4.4 BRINE RESIDUE PILE AND POND 

4.4.1 Operational History 

Historically, sea salt (NaCl) was used as a raw material for products 
manufactured at the ATOFINA Chemicals facility. The impurities calcium 
(Ca) and magnesium (Mg) were precipitated from the brine as calcium 
carbonate (CaC03) and magnesium hydroxide (Mg[OH]2) (CES 1988). 
These compounds (referred to as "brine residue" or "brine mud") were 
separated from the brine through clarification. Historically, the brine 
residue was removed from the bottom of a primary clarifier and disposed 
in either the brine residue pile or pond on the Site (Figure 4-1). In the 
early 1990s, the plant installed a filter press which eliminated the need to 
dispose of the material on the Site. 

Throughout the process of generating the brine residue, the only 
hazardous substances that entered the system were sodium carbonate and 
weak sodium hydroxide. Theses substances were added to the brine to 
precipitate the calcium and magnesium. The pH of the brine during the 
precipitation process was about 9 to 10. Metals were never introduced to 
this process. To evaluate the possibility that metals were entering the 
process with the salt, samples of the brine residue were analyzed for TCLP 
metals (the results of which are discussed in the following section). The 
brine residue did not contain any hazardous materials other than very 
dilute sodium hydroxide. 

4.4.2 Previous Investigations 

In 1988, the plant evaluated the potential sale of brine residue as an 
agricultural soil amendment. Samples were collected and analyzed to 
assess the suitability of the brine mud for this application. During that 
study, samples were analyzed for several trace metals. Results indicated 
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very low levels that compared with average concentrations typically 
found in soil (CES 1988). 

In 1995 and 1996, freshly generated brine residue was sampled and 
analyzed for TCLP metals. The 1995 sample result indicated that lead was 
the only metal detected. However, the TCLP concentration was two 
orders of magnitude below the applicable regulatory limit. The 1996 
result was non-detectable. The laboratory analytical reports for these 
TCLP samples are included as Appendix C. 

Previous Cleanup 

The brine pile was completely removed from the Site in February 1989. A 
front-end loader was used to load the brine mud from the pile into 
10-yard truck and pups. The material in the pile was solid (no free 
liquids). The pile was initially removed so that all visible brine residue 
was removed, then an additional 6-inch soil cut was made to ensure 
removal of all brine residue materials. Visual inspection was made to 
ensure all brine residue material was removed. The material was 
transported to the Hillsboro Landfill and beneficially used as a soil 
amendment to the final landfill cap. 

The pond was completely removed from the Site in August 1992. A front- 
end loader was used to load the brine mud from the pile into 10-yard 
truck and pups. Some free liquid was present in the pond from storm 
water accumulation. Over a foot of solid from the entire pond bottom and 
the sidewall area was removed and mixed with the residue to thicken it 
sufficiently and absorb all free liquids. Visual inspection was made to 
ensure all brine residue material was removed. The material was 
transported to the Hillsboro Landfill and beneficially used as a soil 
amendment to the final landfill cap. 

Constituents of Interest 

Based on the soil sampling results and the non-hazardous nature of the 
brine residue, there are no COIs associated with the brine residue pile or 
pond. 

RHONE-POULENC GROUNDWATER PLUME 

Operational History 

Rhone-Poulenc is located west (and hydraulically upgradient) of the 
ATOFINA Chemicals facility, at 6200 NW St. Helens Road. Rhone- 
Poulenc formulated and manufactured pesticides at East Doane Lake from 



1943 to 1991. During that time, an unknown quantity of chemicals entered 
the environment through spills and leaks from a variety of sources and 
direct discharge of wastewater to the former East Doane Lake. 

Previous Investigations 

Rhone-Poulenc began soil and groundwater investigations in the early 
1980s in cooperation with and under the direction of ODEQ. In 1989, 
Rhone-Poulenc and ODEQ signed a consent order to develop a plan to 
address contaminated soil, groundwater, and surface water. 

ODEQ is continuing to work with Rhone-Poulenc on the site 
investigation. The company and ODEQ will collect information to 
evaluate the extent of the contamination; future land and water uses; 
assess risks associated with contamination; and evaluate the range of 
cleanup options. On-going semi-annual groundwater monitoring is 
currently performed by AMEC Earth and Environmental, Inc. (AMEC). 

Potentiometric surface maps of the shallow, intermediate, deep, and basalt 
groundwater aquifers beneath the subject area are included as Figures 4-2, 
4-3,4-4, and 4-5, respectively. These figures were incorporated from the 
Spring 2002 groundwater monitoring report for the Rhone Poulenc site 

, (AMEC 2002) and show general groundwater flow towards the east or 
northeast (towards the river and the Site) in each aquifer. 

Contaminants associated with the Rhone-Poulenc facility have been 
detected at low concentrations in the shallow, intermediate, deep, and 
basalt groundwater aquifers on Lots 1 and 2. These constituents include 
VOCs, dioxins / furans, and herbicides/ pesticides. Limited data available 
for semi-volatile organic compounds do not reveal any detections at the 
Site. 

Tables 4-2,4-3,4-4, and 4-5 present select historical groundwater 
monitoring data for the Rhone-Poulenc monitoring wells located on Lots 1 
and 2 and several wells located immediately upgradient of the Site for the 
shallow, intermediate, deep, and basalt groundwater aquifers, 
respectively. This data is not complete, but is intended to illustrate typical 
historical groundwater concentrations associated with the Rhone Poulenc 
plume. Table 4-6 summarizes the historical detections of constituents 
above their respective laboratory quantitation limits. The following 
sections discuss the specific constituents detected in groundwater at the 
Site. 



4.5.2.1 Vola tile Organic Compozinds 

VOCs have been detected at low concentrations on the Site and 
upgradient. The VOCs that have been historically detected in 
groundwater on the Site are summarized in Table 4-6. Generally, 
detections of VOCs have been in the intermediate, deep, and basalt 
aquifers, with the highest detections in the deep and basalt aquifers. 
Detections of VOCs in the shallow aquifer above laboratory quantitation 
limits have been limited to one direct-push sample collected in 1999 
(Cable Huston 1999). These detections were only slightly above the 
respective laboratory quantitation limits. Similar, or higher, 
concentrations of all of these constituents have been detected in the 
shallow aquifer upgradient from the Site. The available data indicates 
there have been no detections of VOCs above laboratory quantitation 
limits in either of the shallow groundwater monitoring wells located on 
the Site (i.e., wells RP-02-31 and W-19-S). 

Figure 4-6 presents select VOC data for the shallow aquifer Rhone Poulenc 
wells on the Site and upgradient. The VOCs presented on Figure 4-6 (i.e., 
benzene, 1,2-dichlorobenzene [1,2-DCB], and trichloroethene [TCE]) are 
three of the major constituents of concern for the Rhone Poulenc plume 
( AMEC 2002). 

Based on the analytical results presented in Tables 4-2,4-3,4-4, and 4-5, all 
of the VOCs detected in the intermediate, deep, and basalt aquifers were 
either (or both): 

0 Detected at similar or higher concentrations upgradient of the Site 
(either same or higher aquifer); 

o Not detected in the shallow aquifer on the Site. 

Both of these observations imply an upgradient source of contamination. 
The majority of the VOCs detected on Lots 1 and 2 are known 
contaminants of potential concern associated with the Rhone Poulenc 
groundwater plume and have been detected across the Rhone Poulenc 
site, in all four investigated aquifers (AMEC 2002). 

Dioxins have been detected in the shallow, intermediate, deep, and basalt 
aquifers on the Site and upgradient. The dioxins/furans that have been 
historically detected in groundwater on the Site are listed in Tables 4-2,4- 
3,4-4, and 4-5. For every dioxin/furan detected on the Site, similar or 
higher concentrations of that constituent have been detected upgradient of 



the Site. This observation implies an upgradient source of contamination. 
Dioxins/furans are known contaminants of potential concern associated 
with the Rhone Poulenc groundwater plume and have been detected 
across the Rhone Poulenc site, in all four investigated aquifers (AMEC 
2002). 

4.5.2.3 Pes ticides/flerbicides 

Pesticides and herbicides have been detected on a limited basis in the deep 
and basalt aquifers on the Site and in all four aquifers upgradient. The 
pesticides that have been historically detected in groundwater on the Site 
are listed in Tables 4-2,4-3,4-4, and 4-5. The lack of presence of these 
constituents in the shallow and intermediate groundwater aquifers on the 
Site implies an upgradient source of contamination. All of the detected 
pesticides/herbicides are known contaminants of potential concern 
associated with the Rhone Poulenc groundwater plume and have been 
detected across the Rhone Poulenc site, in all four investigated aquifers 
(AMEC 2002). 

4.5.3 Previous Cleanup 

No previous cleanups have been performed on the Rhone-Poulenc 
groundwater plume at the Site. 

4.5.4 Contaminated Aquifer Policy 

Based on'the discussion above, the constituents historically detected in 
groundwater on the Site appear to be the result of an upgradient source. 
In accordance with ODEQ's Contaminated Aquifer Policy, this section 
presents information necessary for ODEQ to apply this Policy to the Site. 

The information presented in this ESR provides documentation that 
ATOFINA has not caused, contributed to, or exacerbated the release of 
hazardous substances identified in the aquifers beneath the Site; 

There is no relationship between Rhone Poulenc and ATOFINA 
Chemicals; 

0 The source of contamination beneath the Site did not occur in 
connection with a contractual relationship between Rhone Poulenc and 
ATOFINA Chemicals; 

0 ATOFINA Chemicals has not unlawfully hindered or delayed 
response actions; 
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e ATOFINA Chemicals has not failed to notify ODEQ of the release, to 
the extent Rhone Poulenc is under a Consent Order for the site; and 

ATOFINA Chemicals has exercised due care and reasonable 
precautions regarding the known contamination. ATOFINA has not 
installed any groundwater wells on the Site. 

4.5.5 Constituents of Interest 

For purposes of the risk evaluation, the following constituents identified 
at the Site will be retained for evaluation in this ESR: 

* Acetone; 

* Benzene; 

* MCB; 

*- ~oluene; 

* TCE; 

* Trichlorofluoromethane; 

* Xylene; 

* Vinyl Chloride; 

* DDT; 

* Dichloroprop; 

e 4-(2,4-dichlorophenoxy)butyric acid (2,4-DB); and 

* Silvex. 



CONTAMINANT FATE AND TRANSPORT 

CONCEPTUAL SITE MODEL 

Constituents of Interest 

CoIs in soil that were retained for evaluation from Section 4.0 include: 

DDT and its metabolites (DDD and DDE). 

CoIs in groundwater that were retained for evaluation from Section 4.0 
include: 

Acetone; 

Benzene; 

MCB; 

1,2-DCB; 

1,3-DCB; 

0 1,4-DCB; 

1,2-Dichloroethene (1,2-DCE); 

Toluene; 

TCE; 

Trichlorofluoromethane; 

Xylene; 

Vinyl Chloride; 

Dioxins/ furans; 

DDT; 

Dichloroprop; 

4-(2,4-dichlorophenoxy)butyric acid (2,4-DB); and 
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Silvex. 

It should be noted that these groundwater CoIs are present at the Site as a 
result of an off-site source and are not the result of historical activity at the 
Site or the ATOFINA Chemicals facility. They are discussed in this ESR 
only for completeness. 

Potentia E Source Areas 

The former DDT Trench is the only potential source area that exists on the 
Site. As discussed in Section 4.3, low levels of residual DDT, DDD, and 
DDE are present in shallow soil in a discrete area between 3 and 14 ft bgs. 
The DDT trench was originally located 3 feet beneath clean surface soil. 
When the trench was excavated, the trench was backfilled to ground 
surface with clean fill. 

DDT and DDT metabolites are organochlorine pesticides that are solid at 
ambient temperatures and have a low aqueous solubility and low 
volatility. In aqueous solutions, DDT readily partitions to the solid or 
organic carbon phases in the matrix. DDT is, consequently, persistent in 
soils and is therefore not expected to leach to groundwater, especially 
considering the low concentrations present in the area of the former DDT 
Trench. 

DDT can be degraded by both aerobic and anaerobic degradation 
pathways, although extensive dechlorination of DDT is usually observed 
under anaerobic conditions. DDT degrades by reductive dechlorination to 
DDD and by dehydrodechlorination to DDE. Typically, DDE has been 
considered a recalcitrant chemical generally resistant to further 
degradation. 

Low levels of VOCs, dioxins/furans, and pesticides/herbicides are 
present at low concentrations in groundwater on the Site. As 
demonstrated in Section 4.5, these contaminants have migrated onto the 
Site via groundwater flow from an off-site source. No on-site source is 
associated with these CoIs. 

LOCALITY OF THE FACILITY 

According to Oregon Administrative Rule (OAR) 340-122-115(35): 

"'Locality of the facility' means any point where a human or an ecological 
receptor contacts, or is reasonably likely to come into contact with, 
facility-related hazardous substances, considering: 

- 
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(a) The chemical and physical characteristics of the hazardous substances; 

(b) Physical, meteorological, hydrogeological, and ecological 
characteristics that govern the tendency for hazardous substances to 
migrate through environmental media or to move and accumulate 
through food webs; 

(c) Any human activities and biological processes that govern the 
tendency for hazardous substances to move into and through 
environmental media or to move and accumulate through food webs; and 

(d) The time required for contaminant migration to occur based on the 
factors described in (a) through (c)." 

Considering the persistence of DDT and its metabolites in soil, and the 
depth of constituents below the ground surface, potential for migration of 
constituents from the former DDT Trench is low. It is not likely that these 
constituents will leach to groundwater and the presence of clean fill over 
the area will prevent future transport to the river via overland flow as 
long as the soil cover is maintained. Therefore, the locality of facility for 
the Site is limited to the Lots 1 and 2 portion of the facility. 

Because groundwater at the Site is not impacted by "facility-related 
hazardous substances", the locality of facility does not include 
groundwater at the Site. 
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LAND AND WATER USE DEEMINATIONS 

The following sections discuss current and reasonably anticipated land 
uses, and current and reasonably likely future beneficial uses of 
groundwater and surface water in the locality of the facility. The results 
will support efforts to identify and evaluate exposure pathways, identify 
potential source areas, and select the preferred remedial alternative. 

CZXXRENTAND FUmRE LAND USE 

This section describes the current and reasonably anticipated future land 
use in the locality of facility in accordance with OAR 340-122-0080(3)(e) 
and Consideration of Land Use in Environmental Remedial Actions (ODEQ 
1998). According to this guidance, in selecting a remedial action, the 
following must be taken into account: 

Current land uses; 

Zoning, comprehensive plan, or other land use designations; 

Land use regulations from any governmental body having jurisdiction; 

Concerns of the facility owner, the neighboring owners, and the 
cornrnunity; and 

Other relevant factors. 

The current and reasonably likely future land use at the Site is well 
defined. The Site is located in the heart of the Guild's Lake Industrial 
Sanctuary, zoned and designated "IH" for heavy industrial use. On 
14 December 2001, the Portland City Council voted to adopt the Guild's 
Lake Industrial Sanctuary Plan (GLISP). The plan is intended to preserve 
industrial land in the area generally bounded by Vaughn Street on the 
south, the St. Johns Bridge on the north, Highway 30 on the west, and the 
Willamette River on the east. The plan became effective on 21 December 
2001. 

The purpose of the GLISP is to maintain and protect this area as a 
dedicated place for heavy and general industrial uses. The plan's vision 
statement, policies, and objectives were adopted as part of Portland's 
Comprehensive Plan and are implemented through amendments to the 
City's Zoning Code. As a result of the GLISP, future land use at the Site 
will be industrial. 



BENEFICIAL WATEX USE 

This section describes the current and reasonably likely future beneficial 
uses of groundwater and surface water by humans and ecological 
receptors in accordance with OAR 340-122-0080(3)(f) and ODEQ Guidance 
for Conducting Beneficial Water Use Determinations at Environmental Cleanup 
Sites (ODEQ 1998). However, a formal water use determination was not 
performed as part of this ESR. 

No drinking water wells are located on or near the Site. Groundwater is 
not currently used nor is reasonably likely to be used in the future as a 
drinking water source. Because of the proximity of the Site to the 
Willamette River, future industrial water needs (eg., non-contact cooling 
water) are likely to be met by surface water or by the City of Portland 
municipal water supply. The beneficial use for groundwater in the 
locality of the facility is expected to be surface water recharge to the 
nearby Willamette River. 
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RISK ASSESSMENT 

EXPOSURE PATHWAY SUMIMARY 

The following sections present a mode tl for human hea Jth and ecological 
exposure pathways at the site in accordance with ODEQ Guidance for 
Conduct of Determinisfic Human  Health Risk Assessmenfs (ODEQ 2000) and 
Guidancefor Ecological Risk Assessment, Level I - Scoping (ODEQ 1998). A 
complete exposure pathway requires a contaminant source, an exposure 
point (such as on-site soils), and an exposure route (such as inhalation, 
dermal adsorption, or ingestion). 

Groundwater Pathways of Exposure 

Ingestion of Groundwater 

The ingestion of groundwater pathway entails future site worker 
ingestion of site groundwater. As discussed in Section 6.2, groundwater 
within the Site is not currently used and is not reasonably likely to be used 
in the future as a drinking water source. Thus, the pathway is incomplete 

, due to lack of an exposure route. 

Dermal Adsorpfion 

The dermal adsorption pathway entails direct contact of a future site 
worker with site groundwater. Because of the proximity of the Site to the 
Willamette River, any future industrial water needs (e.g., non-contact 
cooling water) are likely to be met by surface water or by the City of 
Portland municipal water supply. Therefore, worker contact with 
groundwater through industrial or engineering water use is not 
reasonably likely. 

Shallow groundwater within the locality of the facility is located 25 to 30 ft 
bgs. Because of this depth, direct human exposure to groundwater in a 
trench or excavation is unlikely. Thus, the pathway is incomplete due to 
lack of an exposure route. 

Volafilization to Indoor Air 

The volatilization to indoor air pathway entails volatilization of 
contaminants in shallow groundwater and infiltration of these vapors into 
buildings via cracks in the foundation. Considering the depth to 
groundwater and low contaminant concentrations, this exposure pathway 

- 
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is unlikely. However, this pathway is evaluated in Section 7.2 for 
completeness because of the future development of the property. 

Volatilization to indoor air is considered a more conservative exposure 
pathway than outdoor air; therefore. the volatilization to outdoor air 
pathway is not considered in the ESR. 

7.1.1.4 Recharge to Willameffe River 

The recharge pathway entails groundwater flow to the nearby Willamette 
River. This pathway is an ecological receptor pathway and should be 
evaluated in accordance with appropriate ODEQ ecological risk guidance 
and Oregon regulations. However, impacts to groundwater at the Site 
have not resulted from activities at the ATOFINA Chemicals facility or the 
Site. Additionally, this exposure pathway will not directly affect current 
or future occupants of the Site. Therefore, this pathway is not evaluated 
in this ESR. Investigation and risk evaluation of these groundwater 
impacts will be performed by off-site parties under the authority of the 
ODEQ. 

P 

7.1.2 Soil Pathways of Exposure 

7.1.2.1 , Dermal Adsorption 

The dermal adsorption pathway entails direct contact of a future site 
worker with site soil during excavation or trenching work. This pathway 
is complete and is evaluated in Section 7.2. 

7.1.2.2 h g e s  tion of Soil 

The ingestion of soil pathway entails accidental ingestion of site soil by a 
future site worker during excavation work. This pathway is complete and 
is evaluated in Section 7.2. 

7.1.3 Suface Water and Sediment Pathways of Exposure 

7.1.3.1 Overland Storm Water Flow to River 

The overland storm water flow to river pathway entails transport of 
shallow surface soil to the river via storm water runoff. This pathway is 
an ecological receptor pathway and is evaluated in accordance with 
ODEQ Guidance for Ecological Risk Assessment, Level I - Scoping (ODEQ 
1998). Currently, the depth of constituents below grade (3 ft) prevents 
transport to the river via overland storm water flow. However, the 
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removal of the cover soils could create a complete expose pathway in the 
future. Therefore, this pathway is evaluated in Section 7.3. 

SCREENING HUMAN HEALTH RISK EVALUATION 

The following sections provide a screening human health risk evaluation 
for soil and groundwater at the Site. This evaluation does not constitute a 
formal risk assessment, but instead a comparison of concentrations of CoIs 
at the Site to applicable risk-based standards. 

Soil 

Two complete soil exposure pathways were carried forward from Section 
7.1 for evaluation: 1) ingestion, and 2) dermal adsorption. The source area 
for these exposure pathways is the former DDT Trench. As discussed in 
Section 4.3, verification sampling following removal of the former DDT 
Trench confirmed that soils exceeding the target cleanup goals had been 
removed, and that only traces of DDT and its metabolites remained in soil 
along the former trench sidewalls. 

Table 4-1 presents the results of the 1994 confirmation sampling and 
comparison to USEPA Region 9 Residential and Industrial Preliminary 
Remediation Goals (PRGs). PRGs are risk-based concentrations (RBCs) 
that are intended to assist risk assessors in initial screening-level 
evaluations of environmental measurements. These levels are more 
applicable to the Site than Oregon's residential soil cleanup levels due to 
the exposure assumptions used in developing the concentrations (e.g., 
industrial versus residential land use assumption). The industrial PRG is 
applicable to the Site due its location in the Guild's Lake Industrial 
Sanctuary (Section 6.1). The two complete soil exposure routes for the site 
(i.e., ingestion and dermal adsorption) are taken into account by the 
industrial PRG value. 

The DDT concentrations detected during confirmation sampling were 
below the industrial PRG value (developed for protection of future site 
workers' health), and only one detection was slightly above the residential 
PRG value (developed for protection of hypothetical residents' health). 
Therefore, soil at the Site does not present an unacceptable human health 
risk for the exposure pathways developed. 

Groundwater 

One complete groundwater exposure pathways were carried forward 
from Section 7.1 for evaluation: 1) inhalation of indoor air. The source 
area for this exposure pathway is the Rhone-Poulenc groundwater plume. 
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Constituents identified in the intermediate, deep, and basalt aquifers are 
not able to reach the surface via volatilization. Only constituents within 
the shallow groundwater aquifer could present a potential risk from 
volatilization to indoor air. Therefore, only the constituents detected in 
the shallow aquifer will be considered in the risk evaluation. 
Additionally, dioxins/furans are not volatile and therefore do not present 
a potential risk from volatilization to indoor air and will not be considered 
in the risk evaluation. The remaining groundwater CoIs are: 

Acetone; 

o Benzene; 

MCB; 

o 1,4-DCB; and 

Toluene. 

The Underground Storage Tank Division of ODEQ has developed 
, screening-level RBCs for the rernediation of petroleum-impacted sites. 

These RBCs are presented in the ODEQ guidance document, Risk-Based 
Decision Making for the Remediation of Petroleum Contaminated Sites (ODEQ 
1999). RBCs have been calculated for several petroleum-related 
contaminants and a variety of exposure pathways, including the 
volatilization to indoor air pathway. 

The only Site CoIs for which final RBCs have been published are benzene 
and toluene. However, the ODEQ has calculated RBCs for other 
constituents, including 1,2-DCB, in a draft spreadsheet. Using this 
spreadsheet, site-specific RBCs were generated by inputting the correct 
depth to groundwater (25 feet) for the Site. The RBC calculation 
spreadsheets are included as Appendix D. 

Table 4-7 compares the highest concentrations of CoIs detected at the Site 
to the calculated RBCs for the volatilization to indoor air pathway. This is 
the only complete groundwater exposure pathway for the Site. The 
concentrations of CoIs detected in these wells are approximately three or 
more orders of magnitude below the RBCs. 

RBCs have not been developed by ODEQ for acetone, MCB, or l,4-DCB. 
Table 4-7 provides the USEPA Region IX Tap Water PRG for these three 
constituents. The Tap Water PRG is a conservative concentration which 
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assumes ingestion of groundwater. Groundwater ingestion is not a 
complete exposure pathway for the Site, and these values are provided for 
purposes of comparison only. The detections of acetone and MCB are one 
to two orders of magnitude below their respective Tap Water PRGs. The 
one detection of 1,4-DCB at the Site is only slightly above the Tap Water 
PRG. Additionally, there has only been one detection of 1,4-DCB at the 
Site (direct-push sample). 

Based on these comparisons to applicable risk-based screening standards, 
groundwater at the Site does not present an unacceptable human health 
risk for the exposure pathways assessed. 

BASELINE ECOLOGICAL RISKASSESSMENT 

Ecological risk assessment is completed through a four-tier approach: 
Scoping, Screening, Baseline, and Field Baseline. Level I is a conservative, 
qualitative determination of whether there is any reason to believe that 
ecological receptors and/or pathways are present or potentially present at 
or in the vicinity of a facility. 

Upland Ecological Receptors 

The Site is undeveloped and provides a limited amount of wildlife habitat, 
but much of the area shows the effects of physical disturbance 
(e.g., grading). A Level I - Scoping site visit was performed at the Site by 
Exponent on 28 April 1999 and by ERM on 19 June 2003. Several upland 
species (but no "ecologically important species/ habitats") were identified 
during this walkover. However, planned industrial development of the 
Site will likely eliminate much of this habitat, except within the 50-foot 
Greenway Buffer along the Willamette River. Additionally, there are no 
current sources of contamination at the ground surface or in the shallow 
soil (top 3 ft). Thus, there is no complete pathway for upland terrestrial 
receptors. 

Aquatic Ecological Receptors 

A variety of aquatic ecological receptors exist within the Willamette River 
adjacent to the Site. Low concentrations of DDT, DDD, and DDE in soil in 
the former DDT Trench area, if exposed to the surface, could potentially 
migrate to the river via overland flow of storm water containing soil 
particles. Although the risk to aquatic receptors has not been quantified, 
this potential exposure pathway will be addressed in the final remedy for 
the Site selected in this document. 
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Two existing migration pathways to the river exist at the Site: 

e Soil - The existing soil pathway is the excavation or disturbance of soil 
within the former DDT Trench area and rnigration of contaminated 
soil to the river via overland storm water flow. However, this 
exposure pathway will be managed through the development of a Soil 
Management Plan (SMP) for the Site. 

. Groundwater - The groundwater pathway to the river is the migration 
of contaminated groundwater to the river. However, because there is 
no existing nor previous contamination source at the Site, this pathway 
should be addressed by Rhone Poulenc. 
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CLEANUP STANDARDS AND HOT SPOTS 

SELECTION OF CLEANUP STANDARDS 

The cleanup standards for soil at the Site will be USEPA Region 9 
Industrial PRGs. For the CoIs, the respective PRG values are: 

o DDT - 7.0 milligrams per kilogram (mg/ kg); 

o DDE - 7.0 mg/kg; and 

0 DDD - 10.0 mg/ kg. 

These Industrial PRGs were developed using conservative exposure 
assumptions for the following soil exposure routes: 

Ingestion; 

Inhalation of particulates; 

e Inhalation of volatiles; and 

o Dermal adsorption. 

The two complete soil exposure routes for the Site, as discussed in Section 
7.1 are ingestion and dermal adsorption. The Industrial PRG values take 
into account these routes and are therefore applicable to the Site. 

HOT SPOT DETERMINATION 

Oregon regulations require that certain actions be taken for "hot spots" of 
contamination. These actions are: (1) the identification of hot spots as part 
of the RI/FS, and (2) the treatment of hot spots, to the extent feasible, as 
part of a remedial action selected or approved by the Director of the 
ODEQ (ODEQ 1998d). 

The definition of hot spots depends on the medium that is contaminated. 
For media other than water (e.g., soil), a hot spot exists if the site presents 
an unacceptable risk and if the contamination is highly concentrated, 
highly mobile, or cannot be reliably contained (ODEQ 1998d). Data 
collected as part of the investigations discussed in Section 4.0 were used to 
determine whether hot spots may exist in soil at the Site. 

The Oregon Environmental Cleanup Rules (OAR 340-122-115[32] PI) 
define hot spots in media other than water as: 
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"For media other than groundwater or surface water, (e.g., contaminated 
soil, debris, sediments, and sludges; drummed wastes; 'pools' of dense, 
non-aqueous phase liquids submerged beneath groundwater or in 
fractured bedrock; and non-aqueous phase liquids floating on 
groundwater), if hazardous substances present a risk to human health or 
the environment exceeding the acceptable risk level, the extent to which 
the hazardous substances: 

(A) Are present in concentrations exceeding RBCs corresponding 
to: 

(i) 100 times the acceptable risk level for human exposure to 
each individual carcinogen; 

(ii) 10 times the acceptable risk level for human exposure to 
each individual noncarcinogen; or 

(iii) 10 times the acceptable risk level for exposure of 
individual ecological receptors or populations of ecological 
receptors to each individual hazardous substance. 

(B) Are reasonably likely to migrate to such an extent that the 
conditions specified in subsection (a) or paragraphs (b)(A) or (b)(C) 
would be created; or 

(C) Are not reliably containable, as determined in the feasibility 
study (FS)." 

The results of the screening risk assessment indicate that for the current 
and planned future industrial land use of the Site, the hazardous 
substances identified in soil do not present an unacceptable risk to hurnan 
health or the environment. By definition, a hot spot can only exist in 
media other than water if the hazardous substances present an 
unacceptable risk (ODEQ 1998d). Accordingly, there are no ODEQ- 
defined hot spots present in soil at the Site. 

The State of Oregon has derived Pre-Calculated Hot Spot Levels for use in 
identifying areas of contamination producing a "highly concentrated" hot 
spot in soil. Table 4-1 provides a comparison of the DDT Trench removal 
verification sampling results to the Pre-Calculated "Highly Concentrated" 
Hot Spot Levels in Soil (ODEQ 1998e) for DDT, DDD, and DDE. 
Concentrations detected in the verification samples were several orders of 
magnitude below the Hot Spot Levels, thus providing additional evidence 
that there are no ODEQ-defined hot spots present in soil at the Site. 
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FEASIBILITY STUDY 

The following sections provide a brief FS for the selection of a remedy to 
address the ecological risk associated with residual DDT in soil at the Site. 
This section includes: 

Development of remedial action alternatives; 

Evaluation of the alternatives using ODEQ evaluation criteria; and 

Selection of a preferred alternative based on the evaluation. 

DEVELOPMENT OF RE'2MEDLA.L ACTION ALTERNATIVES 

The remedial action alternatives developed to address potential ecological 
risks associated with the former DDT Trench are identified and described 
below. Four alternatives were developed: 

Alternative 1 - No Further Action; 

o Alternative 2 - Soil Management and Institution Controls; 

o Alternative 3 - Soil Capping and Institutional Controls; and 

0 Alternative 4 - Soil Excavation and Disposal. 

These alternatives are described in the following subsections. 

Alternative 1 - No Further Action 

Alternative 1 is the No Further Action Alternative. For this alternative, no 
actions would be performed to control site-related risks. The FS process 
typically requires consideration of the No Further Action Alternative. 
This alternative is used as a baseline for comparison with other remedial 
alternatives. 

Alternative 2 - Soil Management and Institutional Controls 

Alternative 2 includes the development of an SMP. The SMP would 
provide specific protocols for disturbance and handling of soil containing 
residual amounts of DDT in the area of the former DDT Trench. This 
alternative would also provide contingency handling protocols for 
groundwater if dewatering of a deep trench ever occurred. The Slh/IP will 
also stipulate best management practices for soil management and erosion 
control, as well as implement institutional controls for the Site. 



9.1.3 Alternative 3 - Soil Capping and Tnstitutional Controls 

Alternative 3 includes installation of a soil or geosynthetic cap in the area 
of the former DDT Trench to prevent disturbance of the soil and prevent 
infiltration of storm water into the soil. This alternative would also 
include institutional controls to preclude disturbance of the cap or the 
trench soils by development or other method. Institutional controls 
would also likely be required as part of this alternative to ensure the long- 
term integrity of the cap. 

9.1.4 Alternative 4 - Excavation And Disposal 

Alternative 4 includes excavation of soil in the area of the former DDT 
Trench and disposal at an off-site landfill. Soil would likely be excavated 
from the trench using an excavator to a depth of approximately 14 ft bgs 
and transferred into a hauler for transport to the landfill. Based on the 
dimensions of the trench discussed in Section 4.3, approximately 
1,300 cubic yards (approximately 2,000 tons) of soil would need to be 
removed. The majority of this soil would be dean fill and could 
potentially be backfilled following stockpile testing. 

EVALUI1ION OF REMEDML ACTION ALTERNATIVES 

This section presents an evaluation of remedial action alternatives. First, 
the evaluation criteria set forth in Oregon Guidance for Conducting 
Feasibility Studies (ODEQ 1998c) are described. Next, the remedial 
alternatives are evaluated with respect to the criteria and a comparative 
analysis is provided. 

9.2.1 Evaluation Criteria 

The evaluation criteria used for FSs in Oregon are briefly described below: 

Effectiveness - In general, effectiveness provides an assessment of the 
remedial action alternative's ability to achieve the desired level of 
protection. Effectiveness measures the performance of the alternative 
up to the point in time that remedial action objectives are achieved and 
implementation is complete. Whether the alternative can maintain 
these objectives over the long-term is assessed by the balancing factor 
long-term reliability; 

Long-Term Reliability - In general, long-term reliability provides an 
assessment of the remedial action alternative's ability to maintain the 
required level of protection over the long-term after it has been 
implemented; 
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Implementability - The assessment of implementability is intended to 
determine whether, or with how much difficulty, the remedial action 
alternative can be implemented and whether the alternative's 
continued effectiveness can be assessed and verified; 

Implementation Risk - This evaluation criterion addresses the effects 
on human health and the environment during the construction and 
implementation phase of the remedial action; 

Reasonableness of Cost - In general, those alternatives which are 
protective, (i.e., effective and reliable), can be readily implemented 
with minimal impacts to the community, workers, and the 
environment, and have a lower cost will be regarded as having a 
greater level of cost reasonableness; and 

Protectiveness - Oregon's environmental cleanup law requires that all 
remedies be protective of human health and the environment, as 
demonstrated through a residual risk assessment. If a remedial action 
alternative is effective and reliable over the long-term, it is by necessity 
protective. The residual risk assessment provides a quantitative 
assessment of the risk remaining at the site (a criterion of effectiveness) 
and a typically, qualitative assessment of the adequacy (a criterion of 
effectiveness) and reliability (a criterion of long-term reliability) of 
engineering and/or institutional controls in managing this risk over 
the long-term. 

Effectiveness 

Since effectiveness measures the performance of the alternative up to the 
point in time that implementation is complete, Alternatives 1 (NFA), 2 
(SMP), and 3 (Cap) would be equally effective. At the completion of 
implementation of these alternatives, residual DDT concentrations in soil 
would not be exposed to storm water, thus eliminating the ecological risk 
of transport to the river via overland flow. This exposure is prevented by 
the 3 ft of clean soil in Alternatives 1 (NFA) and 2 (SMP) and by the cap in 
Alternative 3 (Cap). Alternative 4 (Excavation) has a lesser degree of 
effectiveness over the short term due to the slight potential for spreading 
low levels of DDT-impacted soil around the area during excavation. 
Thus, this is the only alternative that has the potential to expose DDT- 
impacted soil to storm water during implementation. As a result, this 
alternative has a medium-high degree of effectiveness. 

Long-Term Reliability 

Alternative 4 (Excavation) has the highest degree of long-term 
effectiveness due to the permanence of the removal and placement of soil 
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in a landfill, thus moving the soil away from potential aquatic receptors. 
Alternative 3 (Cap) has a high degree of long-term reliability, although 
not as high as Alternative 4. The physical cap over the soil will provide 
additional protection against disturbance of the soil after installation. 

Long-term reliability of Alternative 2 (SMP) is dependant upon how soil is 
managed following implementation of the SMP. For example, if soils 
were disturbed as part of development (e.g., as part of a deep utility or 
foundation installation) and reburied at the site, long-term reliability 
would decrease due to the potential for spreading of DDT-impacted soils 
during excavation. However, if the disturbed soils were instead 
transported and disposed in a landfill, long-term reliability would 
increase slightly (potential for spreading would be off-set by the 
placement of the soils away from aquatic receptors). Similarly, placement 
of a building, or other development, over the area (which is likely) would 
increase long-term reliability. Regardless of how soil is managed at the 
Site, the SMP will provide adequate long-term reliability by specifying 
protective soil management protocols. 

Alternative 1 (NFA) has the lowest degree of long-term reliability due to 
the potential for disturbance of the soils in the former DDT Trench. 
However, similar to Alternative 2 (SMP), development over the area 
would provide additional long-term reliability. 

Alternative 1 (NFA) has the highest degree of implementability based on 
the fact that no field implementation is required. Alternative 2 (SMP) has 
a high degree of implementability, although the institutional controls that 
are a part of this alternative will require some legal diligence. Alternative 
3 (Cap) has a high degree of implementability based on the good site 
access and low topographical variation in the area of the former DDT 
Trench. However, this alternative will likely require the same 
institutional controls, and thus legal diligence, that is required pursuant to 
Alternative 2 (SMP). Alternative 4 (Excavation) also has a high degree of 
implementability . 

9.2.5 Implementation Risk 

Similar to effectiveness, Alternatives 1 (NFA), 2 (SMP), and 3 (Cap) all 
have the same degree of implementation risk (low). Alternative 3 (Cap) 
may have a slightly higher risk, due to the potential risk to human health 
resulting from the operation of heavy construction equipment. 
Alternative 4 (Excavation) will also carry this risk due to construction 
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equipment, as well as the additional risk of spreading contamination 
during excavation of the soil, as discussed in Section 9.2.2. 

9.2.6 Reasonableness of Cost 

While engineering cost estimates were not developed for each of the 
remedial alternatives, a discussion of relative cost is provided below. 

Alternative 4 (Excavation) will, by far, be the most expensive alternative 
to implement. Under Oregon's Pesticide Residue Rules 
(OAR 340-109-0010 [4] [b]), soil containing concentrations of DDT greater 
than the Land Disposal Concentration-Based Standard specified in Title 40 
of the Code of Federal Regulations Section 268.40 (0.087 mg/kg) requires 
disposal at a Subtitle C landfill. Several confirmation samples collected 
following removal of the DDT Trench indicated concentrations above this 
standard. Therefore, at least a portion of the soil would require disposal 
at a Subtitle C landfill. Considering the size of the excavation (1,300 cubic 
yards), this would be a large expense. Additionally, excavation and 
transportation of the soil would add substantial cost to this alternative. 

Alternative 3 (Cap) is likely the next most expensive alternative. While 
this alternative does not include the costly disposal of soil at a landfill, the 
import of clean fill or geosynthetic materials, and the use of heavy 
construction equipment to place and compact the cap, will add significant 
expense. 

Alternative 2 (SMP) is substantially less expensive, requiring only the 
engineering and legal costs to prepare the SMP and perform the required 
legal diligence. 

There is no expense associated with Alternative 1 (NFA). 

Alternative 4 (Excavation), being the most expensive alternative has the 
lowest degree of cost reasonableness. Although this alternative does 
provide a high degree of long-term reliability, the cost of excavation and 
disposal does not outweigh the minimal benefits gained, nor justify the 
risks of implementation. 

Alternative 3 (Cap), while having a high degree of effectiveness and long- 
term reliability, also is sigdicantly more expensive than other 
alternatives possessing similar effectiveness and reliability. Thus, this 
alternative has a medium to low degree of cost reasonableness. 

Alternative 1 (NFA), while being the least expensive and possessing a 
high degree of effectiveness, does not provide an adequate level of long- 



term reliability. Therefore, this alternative also has a medium to low 
degree of cost reasonableness. 

Alternative 2 (SMP) is inexpensive, highly effective, and provides an 
adequate level of long-term reliability. Therefore, this alternative has a 
high degree of cost reasonableness. 

9.2.7 Protectiveness 

Alternative 3 (Cap) possesses a high degree of protectiveness based on the 
high degree of effectiveness and long-term reliability of this alternative. 
Alternative 2 (SMP) has a medium-high degree of protectiveness based on 
the high degree of effectiveness and adequate level of long-term reliability 
associated with this alternative. Alternative 4 (Excavation) possesses a 
high degree of protectiveness based on the high degree of long-term 
reliability, and medium-high degree of effectiveness over the short term. 
Similarly, Alternative 1 (NFA) possesses a medium degree of 
protectiveness based on a high degree of effectiveness, yet lower degree of 
long-term reliability. 

RECOMMENDED REMEDIAL ALTERNATIVE 

, Based on a medium-high degree of protectiveness, and high degree of 
effectiveness, implementability and cost effectiveness, while presenting no 
implementation risk, the preferred alternative is Alternative 2 - Soil 
Management through development of an SMP and Institutional Controls. 
This alternative will also provide an adequate level of long-term 
reliability, especially if development occurs over the area which would 
likely consist of a building(s) and asphalt parking/loading dock areas. 
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10.1 RESIDUAL RISK ASSESSMENT 

The screening human health risk evaluation provided in Section 7.2 
concluded that no unacceptable human health risks exist at the Site. 
Therefore, no unacceptable residual risks to human health are present. 

The baseline ecological risk assessment provided in Section 7.3 concluded 
that the only potential unacceptable ecological risk that required 
management was the potential transport of residual concentrations of 
DDT, DDD, and DDE to the river via overland storm water flow if the 
soils were exposed to the ground surface. Currently, these soils are 
covered by 3 ft of clean fill and do not pose an ecological risk. The 
preferred remedial alternative for the site (soil management through the 
development of an SMP and institutional controls) will provide protective 
soil management protocols, thus eliminating this potential ecological risk. 

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 

The preferred remedial alternative for the site (soil management through 
the development of an SMP and institutional controls) will be protective 
of human health and the environment. The protectiveness of this remedy 
is discussed in Section 9.2.7. 

10.3 RESIDUALS MANAGEMENT PLAN 

Residual DDT concentrations in the former DDT trench will be managed 
through development of an SMP. This SMP is included as Appendix E. 

Best management practices employed at the site may include, but not be 
limited to, the use of silt fencing during construction, storm drain filters, 
and clean fill near storm water drains, 
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2.0 INTRODUCTION 

This Soil and Groundwater Management Plan (SGMP) has been prepared 
to support the development of Lots 1 and 2 (the Site)of the current 
ATOFINA Chemicals, Inc., (ATOFINA Chemicals) property at 6400 N.W. 
Front Avenue in Portland, Oregon (Figure 1-1). This SGMP describes how 
select soils and groundwater should be characterized and managed if 
these soils and groundwater are generated and/or handled as part of the 
property development. The following paragraphs provide background 
information regarding the ATOFINA Chemicals property and 
environmental conditions which exist at the Site. 

The Site represents the two northernmost lots (i.e., Lots 1 and 2) of the 
property currently owned by ATOFINA Chemicals. The summary of 
operations and history described below is applicable to the ATOFINA 
Chemicals facility in general. It is included for completeness and to 
provide general background regarding the historical impacts to the Site. 

1.1 GENERAL S I T E  BACKGROUND 

, The following paragraphs provide a general description of the entire 
ATOFINA Chemicals property (i.e., Lots 1 through 4) and historical 
operations. The majority of this information was obtained from the 
Preliminary Assessment (PA), dated 31 August 1999 (Elf Atochem 1999) and 
the ~hase'll Prelimina y Assessment (Phase I1 PA), dated 17 April 2000 (Elf 
Atochem 2000), both prepared by ATOFINA Chemicals (formerly Elf 
Atochem North America). 

The ATOFINA Chemicals facility is a former inorganic chemical 
manufacturing plant. The property is located along the west bank of the 
Willamette River at approximately river mile 7.5. A site location map is 
included as Figure 1-1. The ATOFINA Chemicals property is located on 
approximately 55 acres in the Northwest Portland Industrial Sanctuary, 
zoned and designated IH for heavy industrial use. The plant is bordered 
on the east by the Willamette River, on the south by CertainTeed Group, - 

and on the north and west by N.W. Front Avenue. The nearest residential 
structures are located approximately 0.3 miles southwest and upgradient 
of the facility. The plant's northern most acreage (i.e., Lots 1 and 2, the 
Site) is currently undeveloped. These two lots account for approximately 
15 acres of the ATOFINA Chemicals property (Figure 1-2). 

Various chemicals have been historically produced at the facility since 
1941, including sodium chlorate, potassium chlorate, chlorine, sodium 

-- 
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hydroxide, DDT, sodium orthosilicate, sodium hydroxide, magnesium 
chloride hexahydrate, ammonia, ammonium perchlorate, and 
hydrochloric acid. Most recently, the facility was an operating chloro- 
alkali plant until 2001 when the entire facility was shut down due to 
escalating electricity costs. No manufacturing operations have historically 
taken place on Lots 1 and 2. 

DDT TRENCH BACKGROUND 

In 1992, a trench identified on the northern property was found to contain 
what appeared to be pesticide residues (Figure 1-3). Tests confirmed this 
trench held soils which contained residue from a DDT manufacturing 
process. A review of prior operations at the plant indicated that Pennwalt 
had manufactured DDT for a brief period of time, and confirmed that the 
material in one of the trenches came from a former manufacturing process 
waste pond which was located in the southern portion of the ATOFINA 
Chemicals property (Elf Atochem 1999). 

In the fall of 1992, ATOFINA Chemicals conducted a soil exploration 
program to assess the horizontal and vertical extent of the affected soil in 
the trench. The investigation determined that the trench was 
approximately 30 feet wide by 80 feet long and approximately 10 to 11 feet 
deep. The chemical of concern identified in the soils was DDT residue in 
concentrations exceeding ODEQ simple soil cleanup rules. These cleanup 
levels were developed by ODEQ to provide conservative, residential 
standards for the cleanup of contaminated soil while protecting human 
health. The only chemicals detected in the soils in the trench were DDT 
and monochlorobenzene (MCB). MCB concentrations were well below 
any of Oregon's simple soil cleanup levels and Toxicity Characteristic 
Leaching Procedure levels were below the leachate reference 
concentration. Therefore, MCB was not a targeted constituent of concern 
during the cleanup activities (CH2M Hill 1995). 

Because the trench was a clearly defined, discrete unit, the trench was 
completely excavated during the summer of 1994. Approximately 
1,700 tons of soil were removed and disposed at an approved off-site 
facility. Post-excavation confirmation sampling showed that surrounding - 

soils met Oregon's residential soil cleanup levels. After verification 
sampling was performed, the excavation was backfilled with clean fill 
(CH2M Hill 1995) and marked with yellow identification tape beneath the 
surface to allow future location of the area. Three feet of clean fill were 
then placed over the entire trench area. This soil removal action was 
documented in the Remedial Action Report, North Plant Area, dated April 
1995 (CH2M Hill 1995). 



The verification sampling confirmed that all soils exceeding ODEQ 
residential standards had been removed, and that only traces of DDT 
remained in soil along the former trench sidewalls. Table 1-1 presents the 
results of the 1994 confirmation sampling and comparison to 
Environmental Protection Agency (EPA) Region 9 Residential and 
Industrial Preliminary Remediation Goals (PRGs)l. This soil is located 
deeper than 3 feet below the current ground surface. The DDT trench was 
originally located 3 feet beneath clean surface soil. When the trench was 
excavated, the trench was backfilled to ground surface with clean fill. The 
DDT concentrations detected were all below the industrial PRG value 
(developed for protection of future site workers' health), and only one 
detection was slightly above the residential PRG value (developed for 
protection of hypothetical residents' health). Therefore, these soils do not 
present a significant risk to human health. However, excavated or 
exposed residual trench soils could present a potential ecological impact 
via the storm water runoff pathway. 

RHONE-POULENC GROUNDWATER PLUME 

Rhone-Poulenc is located west (and hydraulically upgradient) of the 
ATOFINA Chemicals facility, at 6200 NW St. Helens Road. Rhone- 
Poulenc formulated and manufactured pesticides at East Doane Lake from 
1943 to 1991. During that time, an unknown quantity of chemicals entered 
the environment through spills and leaks from a variety of sources and 
direct discharge of wastewater to the former East Doane Lake. 

Rhone-Poulenc began soil and groundwater investigations in the early 
1980s in cooperation with and under the direction of ODEQ. In 1989, 
Rhone-Poulenc and ODEQ signed a consent order to develop a plan to 
address contaminated soil, groundwater, and surface water. 

ODEQ is continuing to work with Rhone-Poulenc on the site 
investigation. The company and ODEQ will collect information to 
evaluate the extent of the contamination; future land and water uses; 
assess risks associated with contamination; and evaluate the range of 
cleanup options. On-going semi-annual groundwater monitoring is 
currently performed by AMEC Earth and Environmental, Inc. (AMEC). - 

PRGs are risk-based concentrations that are intended to assist risk assessors in initial 
screening-level evaluations of environmental measurements. These levels are more 

applicable to the Site than the Oregon's residential soil cleanup levels due to the 
exposure assumptions used in developing the concentrations. The industrial PRG is 
applicable to the Site due its location in the Northwest Industrial Sanctuary (Section 1.1). 
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Contaminants associated with the Rhone-Poulenc facility have been 
detected at low concentrations in the shallow, intermediate, deep, and 
basalt groundwater aquifers on Lots 1 and 2. These constituents include 
VOCs, dioxins/furans, and herbicides/pesticides. Limited data available 
for semi-volatile organic compounds do not reveal any detections at the 
Site. 

Tables 1-2,l-3,l-4, and 1-5 present select historical groundwater 
monitoring data for the Rhone-Poulenc monitoring wells located on Lots 1 
and 2 and several wells located immediately upgradient of the Site for the 
shallow, intermediate, deep, and basalt groundwater aquifers, 
respectively. This data is not complete, but is intended to illustrate typical 
historical groundwater concentrations associated with the Rhone Poulenc 
plume. The locations of the wells located on the Site are depicted on 
Figure 1-2. The following sections discuss the specific constituents 
detected in groundwater at the Site. Shallow groundwater beneath the 
subject Site is located at approximately 25 feet below ground surface. 

Volatile Organic Compounds 

VOCs have been detected at low concentrations on the Site and 
upgradient. The VOCs that have been historically detected in 
groundwater on the Site are summarized in Table 4-6. Generally, 
detections of VOCs have been in the intermediate, deep, and basalt 
aquifers, with the highest detections in the deep and basalt aquifers. 
Detections of VOCs in the shallow aquifer above laboratory quantitation 
limits have been limited to one direct-push sample collected in 1999 
(Cable Huston 1999). These detections were only slightly above the 
respective laboratory quantitation limits. Similar, or higher, 
concentrations of all of these constituents have been detected in the 
shallow aquifer upgradient from the Site. The available data indicates 
there have been no detections of VOCs above laboratory quantitation 
limits in either of the shallow groundwater monitoring wells located on 
the Site (i.e., wells RP-02-31 and W-19-S). 

Figure 4-6 presents select VOC data for the shallow aquifer Rhone Poulenc 
wells on the Site and upgradient. The VOCs presented on Figure 4-6 (i.e., 
benzene, 1,2-dichlorobenzene [1,2-DCB], and trichloroethene [TCE]) are 
the three of the major constituents of concern for the Rhone Poulenc 
plume (AMEC 2002). 

Based on the analytical results presented in Tables 4-2,4-3,4-4, and 4-5, all 
of the VOCs detected in the intermediate, deep, and basalt aquifers were 
either (or both): 
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. Detected at similar or higher concentrations upgradient of the Site 
(either same or higher aquifer); 

Not detected in the shallow aquifer on the Site. 

Both of these observations imply an upgradient source of contamination. 
The majority of the VOCs detected on Lots 1 and 2 are known 
contaminants of potential concern associated with the Rhone Poulenc 
groundwater plume and have been detected across the Rhone Poulenc 
site, in all four investigated aquifers (AMEC 2002). 

Dioxins have been detected in the shallow, intermediate, deep, and basalt 
aquifers on the Site and upgradient. The dioxins/furans that have been 
historically detected in groundwater on the Site are listed in Tables 4-2,4- 
3,4-4, and 4-5. For every dioxin/furan detected on the Site, similar or 
higher concentrations of that constituent have been detected upgradient of 
the Site. This observation implies an upgradient source of contamination. 
Dioxins/furans are known contaminants of potential concern associated 
with the Rhone Poulenc groundwater plume and have been detected 
across the Rhone Poulenc site, in all four investigated aquifers (AMEC 
2002). 

Pesticides and herbicides have been detected on a limited basis in the deep 
and basalt aquifers on the Site and in all four aquifers upgradient. The 
pesticides that have been historically detected in groundwater on the Site 
are listed in Tables 4-2,4-3,4-4, and 4-5. The lack of presence of these 
constituents in the shallow and intermediate groundwater aquifers on the 
Site implies an upgradient source of contamination. All of the detected 
pesticides/ herbicides are known contaminants of potential concern 
associated with the Rhone Poulenc groundwater plume and have been 
detected across the Rhone Poulenc site, in all four investigated aquifers 
(AMEC 2002). 
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CONTAMINAED MEDIA W A G E M E N T  PLAN 

SUBSURFACE SOIL 

In order to address the handling of soils potentially containing trace 
concentrations of DDT, a conservative area has been defined that outlines 
a soil contingency management zone. Because the former DDT Trench 
resided on Lot 1 only, this management zone and associated soil handling 
protocols apply to Lot 1 only. The final dimensions of the excavated 
trench measured 40 feet wide by 90 feet long by approximately 10 to 
11 feet deep. A 10-foot wide buffer strip has been established around the 
perimeter of the trench area. The disturbance of soil within this buffer 
(e.g., soils excavated for foundations or utilities) must be managed as 
described in this section of the Plan. However, because the trench was 
located under 3 feet of clean fill, the special handling procedures only 
come into effect when soils are disturbed at a depth of 3 feet or greater. 

It is expected that all soils that are disturbed outside of the buffer 
identified in Figure 1-3 (including Lot 2 soils) will be managed using 
traditional Best Management Practices to include, but not be limited to, 
proper compaction, erosion control, and dust control as necessary. 

2.1.1 Health and Safety Requirements 

Soil potentially containing DDT may be excavated during planned 
construction activities at the Site. Since concentrations of DDT in Site 
soils do not exceed risk-based levels for protection of worker health, no 
personal protective equipment or special handling procedures will be 
required during handling of the soils. 

2.1.2 Soil Management Protocol 

The process for managing soil excavated from the former DDT trench 
buffer zone during development, if necessary, includes: 

i 
e Excavation of soil as required for the construction of buildings and 

utilities; 1 

Erosion control associated with stockpiled soils; 

e Soil characterization (if required; see below), which includes 
collecting and analyzing samples; 

I 
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e Soil classification for reuse or disposal using the data from the soil 
characterization as described in Section 3.0; 

e Reuse or disposal of excavated soil; and 

e Documentation of soil management. 

Based on extensive verification sampling performed in the trench area 
folIowing removal of contaminated soil, characterization sampling is not 
required if soil is to be managed on site as subgrade or in lots with 
institutional controls (Table 2-1). Use of excavated soil as subgrade 
backfill means that the backfill is beneath pavement, buildings, or placed 
below a minimum of 3 feet of clean soil. 

Characterization sampling is only required for unrestricted on- or off-site 
use (1A or 2A on Tables 2-1 and 2-2), or for disposal at a Subtitle C or D 
landfill in accordance with Table 2-2. If such characterization is to be 
performed, soil samples will be collected, according to laboratory and 
analytical method specifications, to identify appropriate methods for 
managing the soil following excavation. 

Soil stockpiles will be managed according to ODEQ and City of Portland 
guidelines, and in accordance with the Site 1200 C Permit. 

Soil classification for future earthwork will be tailored to the particular 
activity. For smaller excavations (i.e., less than 1 to 2 cubic yards), the cost 
of disposing the soil at a permitted facility or re-burying the soil on site 
(rather than reusing the soil on site as unrestricted fill) may be less 
significant than the effort required to collect and analyze samples to 
classify the soil. Pre-excavation classification is advised for larger 
excavations (i.e., greater than 5 cubic yards) to facilitate soil management 
during construction. 

All samples will be analyzed for: 

e DDT by USEPA Method 8081A; 

DDD by USEPA Method 8081A; and 

e DDE by USEPA Method 8081A. 

To classify excavated soils for reuse or disposal, measured concentrations 
will be compared to the site-specific standards in Tables 2-1 and 2-2 as 
described in Section 3.0. Table 2-1 presents options for managing soil on 
site. Soil which does not contain any detectable pesticides is suitable for 



unrestricted on-site use (1A). Soil containing detectable pesticides, or soil 
that is not tested, is suitable for placement under concrete building 
foundations or re-burial below 3 feet below ground surface (IB). 

Table 2-2 presents options for managing soil off site. Soil which does not 
contain any detectable pesticides is suitable for unrestricted off-site use 
(2A). In accordance with Oregon Administrative Rule 340-109-0010(4)(b), 
disposal options for soil containing detectable pesticides will be based on 
comparison to the land disposal concentration-based standards defined in 
40 CFR 268.40. Soil with detections less than these concentrations will be 
suitable for disposal at a Subtitle D facility (2B). Soil with detections 
greater than these concentrations will require disposal at a Subtitle C 
facility (2C). 

If soil from the management zone is excavated and re-buried on-site in 
accordance with the protocols in this section, the new burial area will be 
surveyed and this SGMP will be updated with the new documented soil 
location. The results of characterization testing and the disposition of soil 
excavated during construction will be documented in the Project Closeout 
Report. 

General Conditions 

Previous studies at the Site have indicated the presence of volatile organic 
compounds and herbicides at low levels in groundwater as a result of off- 
site sources. The average depth to the water table at the Site, 25 feet, is 
much deeper than the maximum depth of foundation and sewer line 
excavations anticipated to be built at the Site. Therefore, groundwater 
should not typically be encountered during future construction activities 
at the Site. The water table may be encountered however, due to the 
presence of shallow seasonally perched groundwater, or if deep 
excavation occurs during periods of seasonally high water table 
conditions. 

Protocol for Handling Groundwater During Construction 

If encountered, groundwater must be collected and contained in 
temporary storage containers for off-site disposal at an approved facility 
in accordance with applicable Federal and State regulations. These 
protocols apply to groundwater beneath both Lots 1 and 2. 
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STORM WATER 

During construction activities and following development of the Site, 
storm water will be managed in accordance with the Site's 1200 C Permit 
and National Pollutant Discharge Elimination System Permit. Best 
management practices should also be employed at the Site and may 
include, but not be limited to, the use of silt fencing during construction, 
storm drain filters, and clean fill near storm water drains. 

CONSTRUCTION EQUIPMENT DECONTAMINATION 

Earthwork equipment and other vehicles working in the buffer must be 
washed prior to leaving the Site to prevent spreading of Site soil to the 
surrounding public streets. Temporary wheel-wash stations will be used 
to clean the tires and exteriors of vehicles leaving the Site. The earthwork 
contractor in charge of each construction phase of the project will be 
responsible for assuring that soil is not tracked onto city streets during 
future construction phases. Wheel-wash water may be used in water 
trucks on unpaved areas on site for dust control sprinkling. 



SOIL CLASSIFICATION, REUSE, AND DISPOSAL 

Soil classifications have been established for on-site reuse and off-site 
reuse or disposal. The soil classifications are: 

o On-site, unrestricted use (1A). 

On-site, restricted subgrade use (lB). 

Off-site use as clean fill (2A). 

o Off-site disposal at a Subtitle D landfill (2B). 

Off-site disposal at a Subtitle C landfill (2C). 

Soil excavated during Site development that meets 1A and 2A 
requirements may be reused on- or off-site without restriction. The 1 A  
and 2A classifications are defined as soil with concentrations of DDT, 
DDD, and DDE below the laboratory Method Detection Limits. 

Soil that does not meet the requirements for the 1A and 2A classifications 
will be used on site, if possible, based on contaminant concentrations, and 
soil site grade and fill limitations. Soil with detectable concentrations of 
DDT, DDD, and DDE, or soil that is not tested, will be classified as 1B. 
~xcavated 1B soils may be reused anywhere on site deeper than 3 feet 
below final grade or at any depth beneath roads or structures. The depth 
restriction is a function of the future industrial exposure scenario and is 
based on the potential for workers to be exposed to the top 3 feet of soil. 

Soil with detections less than land disposal concentration-based standards 
defined in 40 CFR 268.40 will be suitable for disposal at a Subtitle D 
facility (classified as 2B). Soil with detections greater than these 
concentrations will require disposal at a Subtitle C facility (classified as 
2C). The use of industrial and municipal landfills is subject to the terms 
and conditions of their respective solid waste permits. Landfill 
requirements for soil disposal may be more restrictive than those listed 
above. The owner/operator of the landfill should be contacted for prior 
approval and specific requirements for soil disposal. 



PROJECT CLOSEOUT REPORT 

Upon completion of the soil management activities, a draft project 
closeout report shall be submitted to ODEQ for review. A final project 
closeout report shall be submitted for ODEQ approval addressing 
ODEQ's comments on the draft report. The project closeout report shall 
include a description of construction activities completed, identifying the 
approximate volumes of soil excavated by reuse/ disposal classification, 
the disposition of excavated soil, the location of geotextile markers, the 
results of testing performed during construction, and the nature of 
deviations, if any, from this SGMP. 
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