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or ambient background water quality in the Willamette River adjacent to the CDF 
berm. 
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7.1.2.2 Fish Consumption Criteria 
A key pathway of interest for the Portland Harbor risk assessment is the potential 
bioaccumulation of contaminants in fish and shellfish and subsequent risks posed to 
humans that eat fish from the harbor. The pathway of concern for bioaccumulation 
at Terminal 4 is groundwater release to the river. Bioaccumulation-based fish 
consumption criteria have been developed as a screening tool for evaluating this 
pathway (DEQ and USEPA 2005). 

Consistent with USEPA guidance developed under Clean Water Act, Section 401, 
bioaccumulation exposures are averaged temporally over the lifetime of the fish 
being exposed to contaminants in the river, as well as the lifetimes of the humans 
that are consuming fish from the river (i.e., assumed human lifetime of 70 years; 
USEPA 1991). In addition, USEPA draft guidance on estimating sediment-associated 
bioaccumulation risks is based on the fact that bioaccumulation exposures are 
averaged spatially over the home range of the fish and the harvesting area of the 
receptor (USEPA 2006c). Whereas chronic water quality criteria are applicable to a 
“point in space” (any location on the face of the berm) and a “point in time” (a 4-day 
duration is essentially instantaneous in the lifetime of the CDF), fish consumption 
criteria should be applied to conditions in the receiving water in consideration of the 
spatial and temporal scales of interest. 

Table 8 provides an estimate of receiving water concentrations in the vicinity of the 
berm, and calculated bioaccumulation-based discharge criteria at the point of 
groundwater release necessary to meet fish consumption criteria in the receiving 
water. Because the groundwater flux (as determined from MODFLOW results; see 



Appendix I) is quite small compared to ambient currents in the river, groundwater 
releases are rapidly mixed to concentrations below fish consumption criteria in the 
receiving water. At the discharge criteria indicated, fish consumption criteria (DEQ 
and USEPA 2005) would be achieved a mere 10 cm above the face of the berm. As 
specified in USEPA (1991), these bioaccumulation�based discharge criteria would 
also be temporally averaged over a 70�year human lifetime. Based on these 
calculations, achieving chronic water quality criteria at the point of groundwater 
release from the CDF would be implicitly protective of bioaccumulative exposures in 
the receiving water. 

7.1.2.3 Drinking Water Guidelines and Criteria 
USEPA directed the Port to consider drinking water guidelines and criteria in its 
evaluation of groundwater releases from the CDF, specifically drinking water 
maximum contaminant levels (MCLs) and USEPA Region 9 “tap water” preliminary 
remediation goals (PRGs). Similar to the evaluation of fish consumption criteria, any 
potential drinking water exposure will be based on a receiving water concentration 
rather than a groundwater release concentration at the face of the berm. 

Several points are relevant to the evaluation of drinking water exposures: 

�Drinking Water Not Yet an ARAR. The Safe Drinking Water Act has been 
determined by USEPA to be potentially relevant and appropriate to the Terminal 4 
Removal Action CDF. The exact application of drinking water criteria as an ARAR will 
not be determined until the Harbor�wide ROD. At this point, USEPA has directed the 
Port to evaluate drinking water exposures to be conservative and to prepare for any and 
all possibilities that may result from the issuance of the Harbor�wide ROD. 
�Drinking Water Criteria/Guidelines Are Applied at the Tap. Drinking water 
guidelines and criteria are applied “at the tap” and not at the point of intake. Recent 
experience upstream in Wilsonville Oregon has shown that the background 
characteristics of Willamette River water are unsuitable for direct consumption without 
first subjecting the water to a multi�stage treatment process, including, in this case, 
sedimentation, ozonation, carbon filtration, sand filtration, and chlorination. Thus 
drinking water criteria/guidelines should account for water treatment requirements that 
apply prior to consumption. 
�Institutional Controls will Preclude Water In take on Port Property. The Port is in 
the process of acquiring the land beneath the CDF from the State of Oregon. The Port’s 
ownership will extend out to the Harbor Line, and the Port will ensure through 
institutional controls that no drinking water intakes are placed on submerged Portland. 
Therefore, the closest possible point for a drinking water intake would be at the Harbor 
Line, between 10 and 50 meters from the face of the berm. 

With these considerations in mind, Table 8 provides an estimate of receiving water 
concentrations at the Harbor Line, 10 meters from the berm, and calculated drinking 
water�based discharge criteria at the point of ground water release necessary to meet 
“tap water” criteria in the receiving water. Because the ground water flux (as determined 
from MODFLOW results; see Appendix I) is quite small compared to ambient currents in 



� 

the river, groundwater releases are rapidly mixed to concentrations below drinking water 
criteria in the receiving water. Based on these calculations, achieving chronic water 
quality criteria at the point of groundwater release from the CDF will be implicitly 
protective of possible drinking water exposures at the Harbor Line. This evaluation is 
considered conservative because it does not take in to account water treatment that is 
permitted to occur prior to application of drinking water criteria under state and federal 
law. 
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