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2020 SW 4th A venue, Suite 400
Portland, OR 97201
(503) 229-5263
FAX (503) 229-6945
TIY711

March 12, 2015
Ms. Paula Miranda
Port of St. Helens
P.O. Box 190
Columbia City, OR 97018
Re:

Draft Supplemental Remedial Investigation Report
Former Pope & Talbot Wood-Treating Site
St. Helens, Oregon
ECSI#959

Dear Ms. Miranda,
The Oregon Depaitment of Environmental Quality (DEQ) staff has reviewed the document
entitled "Draft Supplemental Remedial Investigation (SRI) Repo1t, Fo1mer Pope & Talbot
Wood-Treating Site, Ste. Helens, Oregon" dated May 22, 2014. AMEC Environmental &
Infrastructure, Inc. prepared the document for the Port of St. Helens. DEQ's comments on the
report are attached. The report presents a large amount of data and inf01mation to address
several significant data gaps identified after the draft Feasibility Study was submitted and
presents risk assessment conclusions.
DEQ has identified two major issues with the report. First<the repo1t provides some indication
of general conclusions for the project based on a comprehensive analysis of pre and post SRI
data, but the presentation regarding risk conclusions is confusing at times and is not complete.
DEQ recommends preparation of a standalone document providing a summary of the project
conclusions for both human health and ecological receptors . However, please let us know if you
think there is a more efficient way to proceed with the summary, such as a new section of the
rep01i or an attachrrient to the report. Second, the risk analysis within the SRI rep01i presenting
toxic units calculations is the primary evaluation, in addition to the presence ofNAPL, which
will be used to assist with delineation of the areas to be considered in the feasibility study. The
conclusions will assist with evaluation of both upland and in-water ~reas. DEQ has identified in
the attached comments several reasons for requiring a recalculation of the toxic units for each
location and presentation of the revised calculations along with the conclusions regarding NAPL
presence. Therefore, in order to complete the remedial investigation and risk assessment·
documentation, DEQ proposes the next steps for the project:
1. Toxic units calculation.
a. Revise the toxic units calculations in collaboration with DEQ and dete1mine the
acceptable toxic unit value considering detection limit unce1iainties;
b. Prepare final sediment, porewater and groundwater toxic units tables for inclusion
in the revised SRI report;
c. Prepare a figure showing NAPL locations and groundwater, sediment and
porewater toxic unit values for inclusion in the revised SRI rep01i and/or the
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summary document; and,
d. Submit both the table and figures to DEQ for approval.
2. Revise the SRI Rep011 as per DEQ's attached comments and per the revised toxic units
calculations and submit the revised document for review.
3. Document the global risk assessment conclusions for the project, including any
reevaluation of pathways required, as a standalone document or as a paii of the SRI
repmi as a new section or an attachment if that appears to be more efficient.
The available data are sufficient to permit initiation of the feasibility study. Please initiate
preparation of the feasibility study in parallel with completion of the SRI and project conclusion
documentation.
After reviewing DEQ's comments, please call if you have questions. Please work with DEQ to
schedule a meeting to discuss the toxic units calculations within the next couple of weeks.
Within a week after that meeting, please provide DEQ with a schedule for the above tasks.
DEQ looks forward to completion of these final remedial investigation and risk assessment
documents and to completion of the feasibility study.
Sincerely,

~~~~( ~
Deborah Bailey, D. Env.
Project Manager
Cleanup and Emergency Response
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Attachment 1: DEQ's Comments
Attachment 2: Observations on Data Quality
Cc: Jim Benedict, Cable Huston
Kmt Harrington, AMEC Environmental
Keith Johnson, DEQ
Henning Larsen, DEQ
Jennifer Peterson, DEQ
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Attachment 1·
Oregon Depaitment of Environmental Quality's Comments
Draft Supplemental Remedial Investigation Report
Former Pope & Talbot Wood-Treating Site, St. Helens, Oreg.o n
Rep01t Dated May 22, 2014

General Comments
1. The report title should indicate that the report only addresses Area 1.
2. The Supplemental Remedial Investigation (SRI) report represents a lai·ge amount of work to
resolve several data gaps identified after submittal of the draft feasibility study, paiticulai·ly
in the sediment. The new dataset is sufficient for making project decisions for the feasibility
study. The SRI repo1t however is confusing primmily with respect to the project
conclusions. This is likely caused by the inclusion of both SRI conclusions and project
conclusions that are not clearly differentiated for the reader. There ai·e two priority
objectives for rep01ting for the project at this time: 1) presentation of the results of the
Supplemental Remedial Investigation, and 2) presentation of the conclusions from the risk
assessments for the complete project, including both the conclusions from the earlier risk
assessments, any l!pdates of the earlier conclusions, as well as new conclusions from the SRI.
The SRI repo1t presents most of the results of the first objective, but for the second objective
the presentation is difficult to interpret.
Although it is stated in the SRI report that the conclusions me primarily for the non-NAPL
areas (SRI conclusions), there are several locations in the document where this is not clearly
stated and is easily misinterpreted as a project conclusion. The complete set of conclusions
for the project needs to be presented, including those for the upland ai·ea, for evaluation in the
feasibility study. The report should clearly identify the scope of each conclusion and
whether it pe1tains to NAPL areas, non-NAPL areas, or to the entire site. DEQ recommends
preparation of an additional document to present the project conclusions for both the upland
and in-water areas, so that there is no confusion, and modification of the SRI report to make
it clear what conclusions are being made. Some updates for pathways evaluated in the 2006
reports and not re-evaluated in the SRI need to be presented in the complete site risk
assessment presentation (e.g., see General Comment 3 for the human health risk assessment
evaluations). It should be clear as to what pathways have unacceptable risk for both human
health and ecological receptors and what areas of the site should be included in the feasibility
study. The added documentation should provide a figure showing the NAPL (including
where sheen was observed) and non-NAPL ai·eas and the toxic units calculated for each
location. The mea to be considered in the feasibility study should encompass the NAPL area
and any ai·eas with unacceptable toxic unit values. (Note: See Appendix G comments for a
discussion on the recalculation of toxic unit values.) .
3. In reviewing the complete project conclusions, we dete1mined that several pathways and
exposure scenaifos from the 2006 HHRA should be reevaluated using current DEQ risk

assessment guidance (Human Health Risk Assessment Guidance, October 2010). For
example:
a. The construction worker was not included in the 2006 analysis, but should be
discussed, at least in relation to conclusions about potential risks to excavation
·
workers.
b. A current evaluation of the risks associated with PCB contamination in surface
soil should be performed for both carcinogenic and noncarcinogenic endpoints.
c. A cunent evaluation of CDDs/CDFs in sediment should be performed for
recreational and subsistence consumers of fish.
d. Contact with NAPL should be evaluated for risk for all pathways (e.g., NAPL is
considered an unacceptable risk for recreational trespasser and adult boater).
e. Vapor intrusion was calculated on an area-wide basis and should be calculated on
a point by point basis.
We expect that some of these reevaluations from the 2006 report will likely result in different
risk conclusions-.
4. TPH in sediment was evaluated using petroleum fractions (extractable petroleum
hydrocarbons [EPH] and volatile petroleum hydrocarbons [VPH]), and this information can
be used to develop risk-based concentrations (RBCs) for soil and groundwater in addition to
sediment RBCs.
5. DEQ acknowledges the HHRA concludes that contact with dense, non-aqueous-phase liquid
(DNAPL) results in unacceptable risk. This important conclusion likely minimizes the impact
of comments addressing a quantitative evaluation of potential risk from TPH.
6. Based on the write up in the Progress Rep01t (2012) uncertainties associated with the SRI
analytical data should be discussed in an uncertainty section. Please provide more detail with
respect to the nature and project implications of various data qualifiers. See Attachment 2 for
observations on data quality.
7. After the toxic units recalculation is completed and the porewater conclusions are
reevaluated, the groundwater to surface water pathway should be reevaluated.
Specific Comments on Main Text, Figures and Tables
1. Section 5.5, page 39, first full paragraph. Please describe in the text what "directly within
the stream bed" means.
2. Section 5.5, page 39, thfrd full paragraph. Where were sheens observed outside the 300
foot section of shoreline? 3. Section 5.6, page 41, top of page. As we have stated before, DEQ compared the distribution
of 17 PAHs detected in PWS-13 to the distributions observed in several sediment/porewater
sampling locations conclusively associated with the site. Our analysis indicates the relative
concentrations and distribution of PAHs observed in PWS-13 are similar to and within the
margin of variability in relative concentrations and distributions observed in sediment
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samples collected near site source areas and which are clearly linked to creosote releases on
the site. DEQ has concluded the contamination observed at PWS-13 is site related.
4. Section 6.1, page 46. DEQ considers that ebullition-induced sheen and DNAPL transp01t to
the sediment surface is a significant transport pathway.
·
5. Section 6.2, Groundwater Discharge: Groundwater should be screened for ecological risk
using the same methods as presented for porewater toxic units.
6. Section 6.5. Air Transport. In 2010, DEQ revised the approach for evaluating potential
risks from exposure to PCBs. Using either the.old or new risk assessment approach, we
· determined it is highly unlikely that exposure to PCBs in airborne dust would result in
unacceptable risk to occupational or other workers. Therefore the conclusions of the 2006
HHRA do not change for this pathway. Please include this conclusion in the document
presenting the complete project conclusions.
7. Section 7.2, page 51. Locality of Facility (LOF). The unce1tainty with the locality of
facility relates to aquatic receptors that might accumulate contaminants. The home range of
these receptors should be considered part of the LOF but cannot easily be presented in a
figure.
8. Section 7.3.2., page 53. The Boise Cascade property remains in use. Although pa1ts of the
facility have been decommissioned, the use of surface water within the operations area of the
site continues.
9. Section 10.1.1, page 57. DEQ's cunent approach for evaluating background metal
concentrations in soil (Fact Sheet dated March 20, 20.13) is different from the approach used
in the 2000 RI repo1t. Metal concentrations in soil are generally at background levels.
However, there are locations where some inorganic concentrations are clearly above
background. For example, the subsurface soil sample from MW-10-4.5 had the following
elevated concentrations: arsenic 74 mg/kg, copper 171 mg/kg, lead 900 mg/kg, and zinc 360
mg/kg. The extent of elevated inorganic chemicals appears to be limited, but the issue should
be expliCitly addressed in the summary of project.
10. Section 10.1.3. This section should be very clear that the conclusions are limited to the nonNAPL areas (SRI conclusions). For example, the recreational trespasser and adult boater
pathways do have unacceptable risk due to the presence ofNAPL (project conclusions).
11. Section 10.1.4. This section shm.dd clearly state that the conclusions are SRI conclusions
limited to the non-NAPL areas addressed by the supplemental investigation and that all
NAPL areas show unacceptable risk for human health scenarios.
12. Section 10.2, Scope of ERA: The scope of the Supplemental ERA is stated as limited to
new data collected since 2005. It is difficult to interpret the new analysis relative to the
additional data (older data) available for the Site. A comprehensive evaluation of ecological
risk is therefore needed at the Site that incorporates all data.
DEQ Corrunents SRI Report
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13. Section 10.2.1, Data Set and Exposure Units: The data in the Supplemental ERA is limited
to the samples collected outside areas of delineated NAPL presence. However, the NAPL
areas presented as posing an unacceptable risk were limited to areas exhibiting gross
contamination and excluded areas showing minor NAPL observations I signal (Figure 5-1 ).
The areas with sheen and minor NAPL observations should be included in the presentation of
NAPL ai;eas. While DEQ agrees it can be assumed that the NAPL areas pose unacceptable
risk, the omission of water and sediment data from these areas hinders the ability to
comprehensively evaluate chemical sediment and porewater concentrations associated with
different areas (and NAPL characterization) of the Site. All sample data should be evaluated
in the report and related back to the conceptual site model and ecological risk using all lines
of evidence. For mobile receptors, 90% UCLs on the mean should be calculated using 1) all
sediment and porewater data (NAPL and non-NAPL impacted areas), and 2) just the
sediment and porewater data in the non-NAPL areas.
14. Section 10.2.2, Risk Assessment Methodologies; Sediment effect levels, including TECs
and PECs should also be used as one line of evidence for sediment toxicity. These thresholds
include toxicity testing that incorporates sediment ingestion (e.g. Chironomus) as a route of
exposure; one that is not incorporated in equilibrium paiiitioning methodology.
15. Section 10.2.2, Risk Assessment Methodologies: Several methodologies must be reviewed
in more detail in- order to resolve comments on the SRI risk analysis. These include:
a) Porewater toxic w1it calculations: There are discrepancies in the methods used for
calculation between the tables presented in this report (Table 5-9) and the results
presented in the 2012 Progress Rep01i (Table 5). This appears to be related to an
unnecessary use of a dissolved organic carbon (DOC) conection factor in this SRI
report for data that were already analyzed as dissolved concentrations.
b) Sediment toxic units: The derivation of a site specific uncertainty factor and the
equations used to evaluate black carbon in a two carbon model.
c) Detection Limits: Uncertainties on how method detection limits were used in the
toxic units calculation, which requires limits for 34 PAHs well below their associated
final chronic value in order to adequately assess a toxic unit.
DEQ requests Excel spreadsheets that contain the calculations in order to resolve these
comments.
16. Section 10.2.2, Risk to Fish: Risk to fish should be evaluated using the toxic units
calculated for the benthic invertebrate evaluation.
17. Section 10.2.4, Pg. 63. As explained below, this section must reiterate that the statements
address only non-NAPL areas. Unacceptable risk is assumed in NAPL areas. The
impression created in these statements is that risk is acceptable without qualification.
• Bullet 1: DEQ needs clarification on the first bullet point. Based on observations and
sample -analyses, creosote contaminated sediments are located along the eastern bank of
Milton Creek. These sediments are submerged and exposed seasonally, and based on the
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NAPL con.tent alone are assumed to represent an unacceptable ecological risk. These
conditions are described in Section 11.3.
• Bullet 2: DEQ would like the second bullet to state explicitly that thi~ conclusion applies
only to areas of non-NAPL impacted sediment. Furthennore, there should be a discussion
in the Uncertafoty Section regarding naphthalene concentrations measured in porewater.
Naphthalene levels in porewater appear biased low relative to other PAHs. Naphthalene
is one of the inost soluble PAHs, a principal component of the NAPL, and is ubiquitous
in sediments at the site. Therefore it's nearly complete absence from the porewater
samples raises questions regarding the accuracy of the analytical method, and the
conesponding risk estimated from those results.
• Bullet 3: This statement is not supported. Additionally, it should be clarified that this
conclusion is based on sampling results from non-NAPL impacted sediments.
18. Section 11.4, page 65. It should be restated here that unacceptable risk is assumed in the
NAPL areas for both human health and ecological pathways. The statement in the second
paragraph should say "No unacceptable risk from sediment contamination was identified in
the HHRA in the non-NAPL areas."
19. Section 12, page 67, bullet 5. This conclusion is limited to the areas evaluated in the SRI.
See General Comment 3 for HHRA pathways that should be reevaluated for the complete ,
project risk discussion.
·
20. Figures 1-2, 2-1, etc. The red dotted line should be the property boundary, not the site
boundary.
21. Figure 5-4. The outline labeled "approximate extent of surficiaI wood-related NAPL". The
area is outlined with a dashed line acknowledging that the area is not fully defined at this
time. It is expected that during remedial action the area will be fully defined. It is also not
necessarily the case that the area is only characterized by "wood-related NAPL". Due to the
heterogeneity of this area it cannot be assumed that areas that were not sampled are
acceptable. For example, it is possible that the entire area under the transfer table is impacted
as samples were not collected where the drill rig could not feasibly be placed. Therefore,
there is a large area that will have to be identified as requiring action or not requiring action
during the remedial design and remedial action phases of the project.
22. Figure 6-1. The figure should aclmowledge tidal influence in Scappoose Bay.
23. Figures 10-1and10-2. Overland flow to surface water should be presented as a pathway.

DEQ Comments SRI Report
February 2015

Page I 5

Appendix F Comments
General Comments
I. Petroleum hydrocarbons . Because new data are only available for groundwater and
sediment, the supplemental human health risk assessment (HHRA) only revised risk
estimates for these media; calculated risks for soil and surface water are taken from the 2006
HHRA. The risk evaluation is limited by a lack of sufficient total petroleum hydrocarbon
(TPH) data to characterize the site. TPH in sediment was evaluated using petroleum fractions
(extractable petroleum hydrocarbons [EPH] and volatile petroleum hydrocarbons [VPH]),
and this information can be used to develop risk-based concentrations (RBCs) for soil and
groundwater in addition to sediment RBCs.
However, the above comments primarily apply to non-NAPL impacted areas as the
supplemental HHRA concludes, and DEQ concurs that contact with dense, non-aqueousphase liquid (DNAPL) results in unacceptable risk. This impo1iant conclusion likely
minimizes the impact of comments addressing a quantitative evaluation of potential risk from
TPH.
2. Appropriate exposure units. Two pathways included in the 2006 HHRA, volatilization
from soil and groundwater to indoor air, and excavation worker exposure to soil and
groundwater, should have been evaluated using exposure units smaller than the entire site.
Generally, these pathways are evaluated on a sample point basis. The areas that appear to be
affected by a re-evaluation of potential risk are generally associated with DNAPL areas,
minimizing the identification of additional areas of concern.
3. PCBs. Polychlorinated biphenyls (PCBs) in upland shallow soil were evaluated in the 2006
HHRA using DEQ's generic remedy guidance. The generic remedy guidance for PCBs is
now outdated and is no longer being used. DEQ's 2010 risk assessment guidance and
updated RBCs include non-cancer effects from breastfeeding exposure to infants through
exposure to their mothers, which is an imp01iant exposure route for PCBs. The current
occupational RBCss is 0.56 mg/kg. Using the 2006 HHRA EPC of 1.39 mg/kg, the hazard
quotient for an occupational worker over Area 1 is about 3. This conclusion should be
confirmed and the pathway discussed in the HHRA project conclusions.
Specific Comments
1. Page F-13, Section 3.2.3. Groundwater data is stated as being screened against occupational
and excavation worker RBCs. The values in Table F-1 do not appear to include RBCs for
occupational use of groundwater. Clarify the exact exposure pathways considered (e.g.,
volatilization from groundwater, groundwater in excavation). Shallow groundwater does not
have a beneficial use for water supplies, domestic or industrial. Deep groundwater, which
does have a beneficial use, is considered outside the site LOF.
GRO, DRO, and RRO were all screened against TPHd RBC. GRO data should be compared
with screening levels for TPHg. We recognize that GRO was screened in.
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2. Page F-14, Section 3.3.2, sediment COPCs. Chlorinated dibenzo-p-dioxins (CDDs) and
chlorinated dibenzofurans (CDFs) were measured in sediment samples as summarized in the
2006 HHRA, Appendix D, Table 8. Sediment concentrations were con.verted to fish tissue
concentrations using biota-sediment bioaccumulation factors (BSAFs) that DEQ would not
accept today based on our 2007 sediment bioaccumulation guidance. Also, 1998 toxicity
equivalency factors (TEFs) were used in the HHRA, instead ofTEFs updated in 2006. The
report concludes that there is acceptable risk. Using current values, the risk may be
unacceptable, .but likely not by a large margin.
Maximum sediment toxic equivalency (TEQ) = 2. lE-8 mg/kg
Mean sediment TEQ = 8.3E-9 mg/kg
General screening level value (SLV) = 9.lE-9 mg/kg
Subsistence SLV = l.l E-9 mg/kg.
There are no references to CDD/CDF sediment samples in the SRJ repmt. Because sediment
is being re-evaluated, the supplemental HHRA should inClude an updated evaluation of
CDD/CDF in sediment, following DEQ 2007 sediment bioaccumulation guidance (which
includes updated BSAFs and TEFs).
3. Page F-16, Section 4.1.3. For recreational trespasser exposure, the exposure duration for a
child is 6 years, shown in Attachment F-C. This is a reasonable assumption for a child. An
adult may have a longer exposure duration. Adult risk was not evaluated because it was
assumed child risk would be greater. For child exposure to carcinogenic polycyclic aromatic
hydrocarbons (PAHs), the calculation of the RB~ used an age-dependent adjustment factor
of 3 (indicating the carcinogenic potency to a child is 3 times the potency to an adult). The
RBCss for an adult would equal that of a child if the exposure duration for -the adult was 3
times the exposure duration of the child. An exposure duration of 18 years is reasonable for
an adult, so we conclude that child RBCs are protective of both children and adults, and a
·
separate adult RBCss does not need to be calculated.
4. Page F-19, top (Section 4.4.1). There is a statement that "Data required to calculate sitespeci:fic TPH RBCs is not available in groundwater." However, fraction analysis was
performed on sediment samples to develop site-specific TPH RBCs for groundwater (page F24, second bullet, Section 6:1.3). The same.spreadsheets also provide RBCs for sediment or
soil.
5. Page F-24, second bullet, Section 6.1.3. Contrary to the statement, the most conservative
TPH RBC developed for the five sediment samples was not selected as the TPH RBCss. The
lowest RBC is 530 mg/kg (developed from VPH/EPH data for Sar~ple SBl 1), not 1,300
mg/kg (developed from data for Sample SBlO). The lowest value should be used as the RBC.
Table F-9A shows the maximum total TPH concentration to be about 190 mg/kg. This is
below the lowest TPH RBCss, so the conclusion does not change.
The reason stated for why .site-specific TPH RB Cs were not developed for recreational
trespasser is because the spreadsheet will not calculate "early life" values. "Early life"
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exposure is considered only for some carcinogenic chemicals such as PAHs, not TPH. RBCs
could be developed for recreational exposure to TPH in sediment, rather than use
conservatively protective residen.tial RBCs.
6. Page F-25, Section 6.2, and page F-26, Section 6.3. The reason provided for why estimated
risks for TPH were not quantitatively evaluated is because there are no published toxicity
values for petroleum hydrocarbon mixtures. DEQ's 2003 risk-based decision making
(RBDM) guidance provides a means of quantitatively evaluating risk from TPH by using
toxicity values for hydrocarbon fractions. EPHNPH data for sediment were used to develop
RBCs for sediment, and these TPH RBCs can also be used for soil exposure.
'

7. Page F-29, Section 7.1. "The adequacy of the sampling design is a potential source of
uncertainty because sampling (especially in multiple sampling events) may be designed to
locate the worst contamination, resulting in bias toward overestimating average contaminant
levels." This is a potential issue, but limited sampling with multiple events that is not
comprehensive can also miss areas of contamination, resulting in underestimating exposure.
Also, the SRI evaluated non-NAPL areas primarily, which will result in low concentrations
of petroleum hydrocarbons compared with NAPL areas. Please revise the statement
according! y.
8. Page F-69, Section 7.1 fourth paragraph. Please clarify the data management discussion
for PWS-13.
9. Page F-30, Section 7.2.1. Construction workers were not evaluated in the original 2000 risk
assessment because the pathway was not typically assessed at the time. In 2003, DEQ added
construction workers as a default exposure pathway. Given the nature of the site, it is
reasonable to assume that the site could be .redeveloped, and therefore future construction
activities are likely. The pathway of interest is contact with groundwater in an excavation.
For this pathway, RBCs are the same for both receptors. For contact with soil, there are
different RBCs primarily because of differences in exposure duration for the different
receptors. In the DNAPL area, contact with petroleum product will be considered
unacceptable, so any additional quantification of risk may not be necessary.
10. Page F-30, Section 7.2.2. For chemicals detected twice, the minimum value was used as
central tendency exposure (CTE). The arithmetic mean should be used for CTE, as specified
in DEQ rules. It is acceptable to use maximum concentration as reasonable maximum
exposure (RME).
11. Page F-31, Section 7.2.3. Third paragraph - Residential soil exposure assumptions were
conservatively used to develop TPH RBCs. Exposure values appropriate for a trespasser
could be used. Fourth paragraph - If there were no cmrnnt business operations, it would be
correct to state that default assumptions result in an overestimate of cmTent exposure at the
site. However, without any information to the contrary, DEQ's assumption is that default
exposure values are appropriate for current workers. Regardless, industrial and excavation
workers are potential future receptors at the site, and decisions about acceptable risk will be
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made on the basis of potential future use.
12. Page F-31, Section 7.2.4.1 . The default assumption for excavation workers is that they
contact wet soil and become wet in an excavation. This is not an umeasonable assumption for
the Northwest. We do not assume that the excavation is full of water.
13. Page F-33, Section 7.3, third paragraph. There are appropriate toxicity values for
· hydrocarbon fractions, as included in DEQ RBDM guidance. Even without analysis for EPH
and VPH, there are default RBCs for TPH gasoline, diesel, and mineral oil that should have
been considered.
14. Page F-34, Conclusions. The conclusions appear to be project conclusions rather than SRI
conclusions. Specific SRI conclusions can be provided here but the following are DEQ's
comments on the project conclusions statements which could be moved to the project
conclusions document or section:
a. Industrial workers: The vapor intrusion pathway and direct contact with PCBs
must be reevaluated.
b. Excavation workers: Contact with NAPL is unacceptable. The Construction
worker needs to be evaluated at a minimum in relation to conclusions about
potential risks to excavation workers. Administrative and engineering controls
should be discussed in the feasibility study, not the risk assessment.
c. Recreational trespasser: Contact with NAPL is assumed an unacceptable risk.
d. Adult boater: Contact with NAPL is assumed an unacceptable risk.
e. Sport fisher: NAPL presence is assumed an unacceptable risk due to the higher
concentrations of PAHs in the NAPL which can overwhelm biological
mechanisms that degrade and eliminate PAHs. The reevaluation of dioxin should
be performed for tecreational and subsistence fishers.
15. Tables F-6A to F-6D. RBCwo values for TPH are listed as NP without explanation. In Table
F-6A, the value for TPHg RBCwo should be 69,000 mg/kg; the value for TPHg RBCwi
should be >max. DEQ lists the RBCs as >S for calculated screening levels that are greater
than solubility limits.
Vapor intrusion should be evaluated on the basis of the area of a potential building or a
portion of the building, not on a site-wide basis. Consequently, the screening and risk
evaluations should use maximum concentrations, not average exposure point concentration
(EPC) values. The maximum concentration of naphthalene from Table F-1 of22,800 µg/L
exceeds the RBCwi value of 10,000 ug/L, with a conesponding ELCR of2E-6. However,
the value of22,800 ug/L was observed in monitoring well MW-3A. The concentrations in
MW-3B, the water table sample, are quite a bit lower. The pathway could be evaluated
limiting the data to the shallow groundwater sample from well clusters.
16. Tables F-7A to F-7D. RBCwe values for TPH are listed as NP without explanation. For this
pathway, the appropriate entry should be either the calculated dissolved-phase RBC or the
NAPL/product solubility limit, whichever is lower. Exceeding solubility limits in field
measurements indicates free product is present, and therefore contact with the water presents
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an unacceptable risk. For example, the RBDM table lists the diesel and mineral oil RBCs for
the "worker in excavation" scenario as being 12 mg/L and 18 mg/L, respectively, based on
dissolved concentrations. However, these RBCs exceed the solubility limits of diesel (6.8
mg/L) and mineral oil (0.31 mg/L), so contact with free product (which is defined as an
unacceptable risk) would occur before the dissolved-phase RBC is reached. The solubility
limits and RB Cs of the creosote product can be estimated by incorporating soil or product
TPH fraction data into the RBDM TPH spreadsheet
Similar to vapor intrusion, exposure to groundwater in an excavation should be evaluated on
the basis of a potential small utility construction area, not site-wide. Consequently, the
screening and risk evaluations should use maximum concentrations, not EPC values. The
maximum concentration of naphthalene from Table F-1 of22,800 µg/L (MW-3A) exceeds
the RBCwe value of 500 µg/L, with a corresponding excess lifetime cancer risk (ELCR) of
5E-5. Using the non-cancer RBCwe of 720 µg/L results in a hazard quotient of 32 for
naphthalene, indicating a potential soil hot spot. Toxicity values for naphthalene were revised
subsequent to the 2006 HHRA, resulting in lower RBCs for volatilization.
The maximum TPHg concentration from Table F-1 of28,500 ug/L (MW-3A) exceeds the
RBCwe value of 14,000 ug/L, with a corresponding HQ of2. Unlike for vapor intrusion, for
excavation and construction workers, it may be relevant to include data from the depth of
monitoring well MW-3A (12 feet to 21 feet).
Monitoring well MW-3A, and other monitoring wells MW-2A and MW-22 with high
concentrations of naphthalene and TPH, are within or on the edge of the area of groundwater
contaminated with NAPL. Therefore the results may not alter the conclusion of which area of
the site constitutes a potential threat to indoor air from volatilization of chemicals from
groundwater.
17. Table F-8. Implementing the evaluations discussed above in Tables F-7 A to F-7D will likely
change the summary of groundwater risks and project conclusions.
18. Tables F-9A and F-9B. Appendix F-E contains a EPHNPH evaluation. Tables F-9C and F9D do not include TPH.
19. Table F-10. The table should include a footnote explaining that the SLVs for subsistence
fishers were adjusted to convert default ingestion rates of 142 g/day to the assumed higher
rate of 175 g/day.
20. Table F-11. The comparison ofELCR in the table is to the cumulative acceptable limit of
lE-5. The table should include a footnote stating that ELCR from individual chemicals does
not exceed the acceptable limit of lE-6 (as shown in Tables F-9A and F-9C).
21. Figure F-4. The overall conceptual site model (CSM) should include overland flow or
stormwater discharge from the upland to surface water. PCBs in upland soil were identified
as unacceptable if discharged into the surface water. Please add the pathway to the CSM.
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22. Appendix F-C. In the RBCc eql.lations, an age-dependent adjustment factor (ADAF) should
be included in the volatilization portion to modify inhalation unit risk (IUR). Because
exposure from volatilization is minor relative to incidental ingestion and dermal exposure,
this revision does not have any practical impact on the calculated RBCs.

APPENDIX G COMMENTS
General Comments I Observations:

1. There are several data interpretation steps within the calculation of toxic units that appear to
have a large impact on the calculated results. These include: a) the inclusion of an additional
unnecessary correction for dissolved organic carbon in the porewater calculations (not
included in the presentation of the data in the 2012 Progress Report Results, Tables 4 and 5),
and 2) the detection limits we1:e not adequate to evaluate whether the sum of the 34 toxic
units were below 1. Because the detection limits were not adequate to evaluate risk at the
specified toxic threshold of 1, the use of Yi of the detection limit obscures this finding.
Therefore, DEQ is requesting Excel spreadsheets of sediment and porewater data with all
sample locations and analytical data (for both NAPL and non-NAPL areas) with the
associated sediment and porewater toxic unit (TU) calculations. These spreadsheets should
show the calculation steps (e.g. comparison with the FCV) and if not detected, use the full
method detection limit (or reporting limit if MDL not available) in the calculation. This will
reconcile differences between this ERA and the results presented in the 2012 Progress
Report, and make recommendations on toxic unit calculation and interpretation for
incorporation into a revised report.
2. Observations of sheen (e.g. minor signal/ observations) are noted in the 2012 Progress Report
outside the cull'ently delineated NAPL areas as shown in G-2. Please describe how NAPL
areas were defined in Figure G-2 and any associated discrepancies (e.g. PWS-13). It is noted
that areas of sheen are highly correlated with areas of dissolved concentrations indicating
toxicity (above the acceptable TU value). However, because the porewater and sediment
results from the NAPL areas were not included in this ERA report, it is difficult to fully
interpret risk. In order to comprehensively describe risk to aquatic biota, sediment and
porewater toxic units should be calculated for all sampling locations and presented. All
samples should be identified relative to the presence of NAPL (including minor) and
sheen/staining. In addition to tabulations of this information, comprehensive maps that
overlay NAPL, sediment and porewater acceptable TU exceedances should be provided.
3. Please provide a discussion of uncertainty related to areas where sampling either did not
. occur at all (PWS-23) due to sampling problems, or did not occur in both seasons.
4. The report should discuss the presence and toxicity of TPH and the uncertainty relative to the
34 PAHs evaluated, in addition to the narcosis effects of PAHs.
5. The sediment and porewater analytical results were extremely variable as evidenced by the
field and laboratory duplic.ate results. This is not surprising given the expected
heterogeneous·nature of contamination in the sediment, including the presence of NAPL.
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Using the cunent dataset, it becomes critical to use multiple lines of evidence relative to
exposure to NAPL, porewater and sediment in risk dete1minations.
6. The report should provide a screening of groundwater using the toxic unit methodology. For
some wells, this dataset includes a limited list of PAI-Is and others (e.g. MW-34, MW-2 1)
were analyzed for the full list of 34 PAHs using SPME extraction. Additionally, the 20 12
Progress Rep01t indicates the samples were filtered in both the laboratory and field. Please
clarify.
Specific Comments:
1. Figure G-1, ERA CSM. This figure states that for all upland pathways the "potential for
risk to upland ecological receptors previously evaluated", but does not indicate whether
source control screening was conducted or the associated results.

2. Section 2, Scope. While the extent ofNAPL should be presumed to present an unacceptable
risk for ecological receptors, some additional discussion on the NAPL delineated areas is
needed and should be supp01ted by the porewater and sediment results presented. In this
context, the presence ofNAPL and its expected effect on sediment and porewater
partitioning and concentrations should be discussed. For example, Figure 5-1 from the SRI
main text shows areas of "minor NAPL" observations that are not included in Figure G-2 of
this rep01t. Since the porewater toxic units also show predicted toxicity, these different lines
of evidence should be presented together. A few porewater samples were collected in the
NAPL areas. The toxicity calculations for those areas should be provided in the report but
designated as NAPL area samples to show the relative toxicity differences.
3. Section 2, Vertical Limits of the Evaluation. The vertical limits are defined as 0-12 inches
or 1 foot. However, porewater and sediment concentrations from below this zone can be
transported upward for exposure in the biologically active zone. The potential for NAPL and
contaminant concentrations at elevated levels in subsmface sediment should therefore be
identified in the CSM, included in this assessment, and evaluated as a line of evidence in the
risk assessment.
4. Section 2-3, Centrifugation for Porewater Collection. Although centrifugation is one
method to collect porewater for analysis, the uncertainties associated with this method should
be discussed. In particular, the effect of centrifugation temperature and speed used, the
adequacy of the preservation methods (including chemical preservation), the potential for
contaminant loss, paiticularly the low molecular weight PAI-fs, and the binding of
hydrophobic organic chemicals during centrifugation should be discussed. The solvent
extraction inherent in the method entails the storage and processing of large volumes of
sediment samples and may result in the loss of low molecular weight PAHs in the filtration
and solvent evaporation steps.
5. Section 3.1, Black Carbon Partit!oning, Table G-1. EPA does incorporate black carbon
partitioning values into the guidance on equilibrium partitioning, and does not provide log
Kbc values. Therefore, please clarify the source of the values presented in Table G-1. Of
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note are notations in EPA guidance indicating minimal error in ignoring partitioning to soot
and coal, and ascribing partitioning to -only organic carbon. Most applications of the P AH
mixture narcosis model show good predictive ability for the equilibrium prutitioning
sediment benchmark (ESB). DEQ will review the source of the input values when provided,
however given that black carbon soot and coal partitioning would seem secondary to NAPL
prutitioning.(also alters prutitioning), and thatporewater was measured directly, the results
with the one cru·bon model may be more applicable.
6. Section 3.1, Method Detection Limit. Non detections should be included at the full
detection limit due to elevated repo1ting limits. In pa1ticular, some PAHs were only repolied
to the method reporting limit.
7. Section 3.1.1. It is uncleru· how the confidence level (cl) for adjusting the ESBTU based on a
limited number of PAHs was selected for this study. Additionally, site specific unce1tainty
factors (UF) for adjusting samples where less than 34 PAHs were analyzed were calculated.
The complete analysis and calculation steps for the site specific uncertainty factors should be
presented as an inte1mediate review: step. The significance of non detected concentrations on
the calculation of toxic units should be discu·ssed.
8. -Section 3.1.2, Freely Dissolved P AH (and Section 6). Please provide a reference for the
equations presented in this section, as they are not described in EPA 2012. The methods
described in the Progress Report- 2012, Supplemental Activities, directly measure dissolved
concentrations of PAHs (Solid Phase Micro extraction and GC/Mass Spec, Select Ion Mode,
ASTM D7363-07). _Therefore, there should be no correction of these concentrations for
dissolved organic carbon - or black cru·bon (Attachmen_t G-C). The IWTUs should be
presented without this factor, as was done in the Progress Repo1t noted above (Section 2.5).
In all tables (e.g. Tables G-6, G-7 and G-8) the directly measured (laboratory rep01ted)
dissolved concentration (and associated detection limits) should be presented instead of those
conve1ted using a correction factor for DOC. As noted earlier, this correction is not needed
since dissolved concentrations were measured directly.
9. Section 3.2, Fish EPCs, Freely Dissolved PAH Concentrations. The fish EPCs need to be
re-calculated using the directly measured dissolved PAH concentrations (not modified based
on DOC) and include all samples from both NAPL and non-NAPL areas.
10. Section 3.2, Detection I Reporting Limits. The objective of directly measuring porewater is
to predict the toxicity to benthic organisms by dete1mining if the sum of the toxic units
calculated for all 34 P AHs is greater than or equal to I. Therefore, the performance limit
required for the individual PAH measurements should be defined as the concentration of an
individual PAH that would yield 1/34 of a toxic unit. Detection limits were pa1ticularly
elevated, for example, for naphthalene, C-2 napthalenes, C-2 Fluorenes, C-1 Napthalenes, Cl Fluorenes and methylnaphthalenes relative to other P AHs and classes. Additionally, these
PAHs are identified as imp01tant in contributing 95% of the toxic units in most samples
(ASTM Standard Test Method). The report states "Estimated Detection Limits (EDLs) were ,
established using method specified criteria (ASTM D7363-07, 14.2.5.1). EDLs were set at
the MRL for those compounds where the MRL was sufficient for the calculation of the Toxic
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Unit (TU) target reporting limit. For the additional PAHs not listed in the method (see above)
the EDL is set at the lowest calibration standard where it was dete1mined the instrument
response was adequate to dete1mine presence of the analyte." Adequate performance limits
should be used to assess in accordance with the ASTM method (which can detect ng/L
concentrations of dissolved PAHs). The performance limits were inadequate to assess the
sum, resulting in many non-detected P AHs·and the inability to adequately evaluate the results
with the Total Toxic Unit criteria of 1. For example, in sample PWS-15 all the PAH
individuals I groups were non detect but above the TU of 1 based on these reporting limits.
Based on this, the results should be modified as follows:
• The non-detected concentration (not 112 ) should be used and added to the Total Toxic
Unit Sum
• Samples with a Toxic Unit above the acceptable toxic unit value incorporating ratios
calculated from non detects at the reporting limit should be identified as unacceptable and
discussed in the uncertainty section.
.
• The uncertainty associated with the detection limits should be discussed in the report
11. Section 4.2, Bioassay Analysis. DEQ has two general issues with the bioassay analyses.
First, the duration of the bioassay tests performed for the project was limited to short term
exposures. Longer te1m studies are now required on projects. The lack of long-term studies
adds a significant amount of unce1tainty to the results of the bioassays. Second, DEQ has
some concerns with the bioassay evaluation, concerns about methodology that would not be
acceptable in current evaluations. For example, if a re-evaluation was performed it should
include a re-analysis of the results incorporating the biomass endpoint (combination of
m01tality and growth). Also the unce1tainties related to the bioassays should be discussed,
including the implications of feeding test organisms during testing on bioavailability, and
how field NAPL paititioning may not directly c01Telate accurate laboratory measures of
toxicity once removed from the field. For example, the lack of col1'elation between the
bioassay tests and the predicted toxicity results using equilibrium paititioning may be a
function of not adequately capturing field exposure to porewater, which is influenced by
NAPL and sediment partitioning from deeper sediment. However, since the presence of
NAPL, which is assumed to represent an unacceptable risk, regai·dless of the bioassays
results, the unce1tainty with the bioassay results is of less imp01tance to decisions on the
project. Please discuss with DEQ how to manage the bioassay discussion in the SRI report
p1ior to revising the document.
12. Section 4.4, Sediment. In cases where the rep01ting I detection limit were not lower than risk
based data quality objectives (SL Vs), non-detections should be represented at the full method
detection limit rather than using Yi MD Ls.
13. Section 4.4 - 5 and Table G-3 and G-5: The results for the historical sediment samples
presented in Table G-3 and G-4 should be shown on a map (e.g. identifying those that are
greater than the acceptable toxic unit value).
14. Section 5, Sediment Characterization. While the upper 1 ft of sediment is considered the
biologically active zone, this zone is influenced by paititioning occun'ing in deeper sediments
(e.g. NAPL paititioning). Therefore, the analysis of only the upper 1 ft of sediment may
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underestimate effects in the field. This could also be a major unce1iainty in relying on
laboratory bioassay testing, which does not incorporate any effects NAPL partitioning may
have on porewater concentrations in the field.
15. Section 6.1 and 6.2, Milton Creek, Scappoose Bay: This section only discusses the
samples in the area where significant NAPL (not minor) was absent. However, the rep01i
should include toxic units and calculations for all samples, regardless of NAPL designation
for samples collected during the SRI (Figure G-2). For example, the results of PWS-14 and
PWS-29 should also be presented and discussed (both had TUs> 1). All areas should be
used to calculate risk to ·fish in subsequent sections.
16. Section 6.2", Non-NAPL area Identification. The report does not appear to show all areas
where sheen (e.g. minor signal) was observed. All locations with sheen I staining, or minor
or "major" NAPL signal should be identified in the table and map in the rep01i. A figure
should be prepared that shows all the locations identifying for each location whether NAPL
is present, sheen was observed, and the toxic unit value for sediment and porewater. The
toxic unit value for each location must be included once the toxic unit calculation has been
discussed with DEQ and resolved.
1?: Section 6.2.1, Scappoose Bay Sediment. NAPL patiitioning should be discussed in addition
to black carbon.
·

18. Section 6.2.2. This discussion should be ry-written after the unnecessai·y conections for
DOC to estimate dissolved phase concentrations ai·e removed. Use the directly measured
dissolved concentrations; remove the analysis shown in Attachment G-C, Table 2 which
conve1is freely dissolved concentrations to dissolved concentrations a second time, using
DOC data ..
19. Section 7.2, Site Specific Uncertainty Factors. The basis and associated calculations to
suppo1i the site specific unce1iainty factors should be presented for review.
20. Uncertainty Section. Please add a section that provides an interpretation of the data
limitations I unce1iainties in the context of the ecological risk assessment.
2 1. Section 8, Conclusions: The conclusions in this section appeai· to be SRJ conclusions,
limited to the non-NAPL areas. Project ERA conclusions should include multiple lines of
evidence identified for sediment and porewater toxic unit risk and visual (sheen/staining,
NAPL minor I major presence) for both the NAPL and non-NAPL areas. Cunently, toxic
units are not presented for NAPL areas (e.g. PWS-14 and PWS-29 in Milton Creek). When
all lines of evidence ai·e presented, the results generally show that the ai·eas exceeding the
porewater acceptable TU also had indications of sheen/staining and NAPL presence.
I

It is noted in the conclusions presented in this section that there is no unacceptable risk for
inverte~rates and fish. However, the toxic units reevaluation for sediment and porewater will
be used to comment on the accuracy of these statements.
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22. Appendix G-D-1, Pro UCL Output Sheets: These should be re-calculated with all data
(NAPL and non-NAPL areas) and with data corrected to remove the DOC correction for
dissolved concentrations.
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Attachment 2
Observations on Data Quality
Data quality information from the Progress Report should be summarized in the SRI report,
including the following text: "There were a total of 2, 192 data points from the porewater samples
collected in July and October 201 2. Of these 2,192 data points, 1,171 (53%) were J- or UJqualified as estimated values because of initial calibrations not meeting method-specified
criteria, a lack of analyte-specific standards (includes all PAH homologs, which were qualified
by the laboratory and represent 510 of the qualified results), low calibration verification standard
recoveries, laboratory control sample recoveries outside laboratory-specified limits, laboratory or
field duplicate imprecision, or analyte concentrations between the method detection limit and the
limit of quantification; and 10 detected results (0.46%) were U qualified as being not detected
because of analyte detections in the associated laboratory blank. No data were rejected during
validation, and the porewater data should be conside1:ed 100% usable."
Data'Quality, Assessment of Field Duplicates: Variability in field duplicates and implications
for the risk assessment should be discussed. "J" qualifications based on variability in field
sampling does not capture the implications for this imprecision, and indicates the high variability
in the environment was not captured adequately in the sampling program. For ex~ple, the text
states: : "RPDs between the primary and field duplicate results for sediment sample PWS-12_811 were high for acenaphthene (59%), benzo(k)fluoranthene (64%), benzo(g,h,i)perylene (64%),
benzo(a)pyrene (52%), benzo(e)pyrene (53%), and indeno(l,2,3-cd)pyrene (63%). AMEC J
qualified .the detected results for these analytes in sediment samples PWS-1 2_ 8-11 and PWS12_ 8-11 Dup because of sampling or analytical imprecision. (J-FD)".
Porewater Data, Napthalene Detection Limits: The detection limits for naphthalene were
significantly elevated relative to other PAHs·(Attachment G-C, Table 1). Please discuss the
reason and implications for this.
Laboratory Duplic'ates (Progress Rep01i, Data Quality, Table 2): Please discuss the implications
of high relative percent differences rep01ied for the laboratory duplicates in tenns of propagated
uncertainty in the risk assessment. A sample specific example from the Progress Report, states
"Apex analyzed sediment sample PWS-1 3_8-11 REI in duplicate. Relative percent differences
(RPDs) between the primary and duplicate detected results were within the laboratory-specified
maximum of 30% with the following exceptions:
• RPDs between primary and laboratory duplicate results were high for acenaphthene
(33%), acenaphthylene (40%);benzo(b)fluoranthene (37%), benzo(k)fluoranthene
(50%), chrysene (58%), C l-fluoranthenes/pyrenes (34%), fluorene (42%),
1-methylnaphthalene (50%), 2-methylnaphthalene (64%), naphthalene (50%), and
C4-phenanthrenes/anthracenes (41 %). AMEC J qualified these results in sample
PWS-1 3_ 8-11 because of analytical imprecision. (J-HD).
Data Reporting, Sediment and Porewater Data: The Progress Rep01t states "Apex rep01ted
benzo(b)fluoranthene, benzo(k)fluoranthene, and benzo(b+k)fluoranthene(s) results.
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AMEC prefers to repo1t the individual benzo(b)fluoranthene and benzo(k)fluoranthene results,
rather than the combined benzo(b+k)fluoranthene(s) result, because benzo(b)fluoranthene and
benzo(k)fluoranthene have different screening levels. AMEC chose not to rep01t any
benzo(b+k)fluoranthene(s) results in the data tables since repo1ting benzo(b)fluoranthene,
benzo(k)fluoranthene, and benzo(b+k)fluoranthene(s) would result in double reporting of the
benzofluoranthenes results." This is acceptable to DEQ as long as the sum of the
benzo(k)fluoranthene and benzo(k)fluoranthene result equals the measured concentration of
benzo(b+k)fluoranthene. Laboratories primarily combine the two because of matrix interference
I co-elution. It should be shown that the total (b+k) is adequately captured in the repmt.
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