
ATTACHMENT D

Limitation of the Exposure Areas to the 1 ppm Isopleth 

In the HHRA, EPA has defined the exposure areas (EAs) for the direct contact scenarios as 

those areas, within a parcel or group of parcels, which are bounded by the water’s edge and the

1 ppm isopleth.  This approach is reasonable for those areas where the specific activity being

evaluated is expected to occur only within the 1 ppm isopleth or when the activity within the 1 

ppm isopleth is expected to continue for an extended period of time during each day of

exposure.  In these cases, it is reasonable to assume that the majority of the soil contacted or

ingested during that activity would be derived solely from within the 1 ppm isopleth.  For 

example, an individual who is fishing on the edge of Woods Pond is likely to spend a substantial

portion of the day there and would likely remain close to the river (i.e., within the 1 ppm isopleth) 

during all the time spent there.  Thus, even if the 1 ppm isopleth is a very small portion of the 

area around Woods Pond, it is reasonable to expect that all of the soil contacted or ingested

during that activity would be derived from the 1 ppm isopleth.

There are numerous other areas/activities, however, for which this approach is not reasonable. 

For example, at EA 29, to which the HHRA assigns a general recreational scenario, it appears

that less than 10 percent of Parcel K3-1-1, on which EA 29 is located, is included in the 1 ppm

isopleth and that most of that area is “difficult/wadable” (see Figure 5-29 from Vol. IIIB of HHRA,

reproduced as Figure 1 in this attachment).  Thus, individuals using Parcel K3-1-1 (if any) 

probably spend the majority of the time in areas that are not part of the 1 ppm isopleth. 

Similarly, none of the subareas subject to the dirt biking/ATVing scenario (EAs 22A, 27A, and

28A) can be accessed without following a trail that passes through other portions of the larger 

EAs and substantial areas outside of the 1 ppm isopleth (see, e.g., Figure 5-22 from Vol. IIIB of 

HHRA, reproduced as Figure 2).  Because dirt biking is a high-speed activity, it is likely that dirt 

bikers will pass through areas both inside and outside the 1 ppm isopleth during their riding time

and thus contact soils from both types of areas.  Furthermore, in most of the areas used for

farming, only a portion of the cultivated fields is located within the 1 ppm isopleth.  The true

exposure area for such parcels would include areas that are both inside and outside the 1 ppm 

isopleth, because farmers will move through both areas during the day.  Thus, their total daily 

soil ingestion and dermal contact will be with a combination of 1 ppm isopleth soil and soils

outside that isopleth.
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GE believes it is important to take this issue into consideration in the direct contact pathways in

order to more closely approximate actual potential for exposure.  There are three possible ways

that this could be done.  These include:  (1) calculation of the exposure point concentrations

(EPCs) for the actual areas of exposure; (2) adjustment of the exposure frequencies; or (3) 

addition of adjustment factors to reflect the fraction of the soil contacted (within a given area of

activity and during that activity) which is contained within the 1 ppm isopleth. 

First, for use areas where the total exposure area includes but extends beyond the 1 ppm

isopleth, the EPC could be based on a spatial average for the entire area, including the portions

both within and outside of the 1 ppm isopleth.  This would result in EPCs that are more

representative of the entire exposure areas.  This approach is supported by EPA guidance.  For

example, EPA’s 1989 guidance stated that, in the averaging, “the area over which the activity is 

expected to occur should be considered” (EPA, 1989, p. 6-28).  Similarly, EPA’s more recent 

risk assessment guidance (EPA, 2001) suggests (p. C-9) that when the actual exposure area is 

larger than the contaminated area, the exposure area for which the EPC is calculated can be

defined “by the multiple locations that may be visited,” and that the concentrations in that overall 

area that lie outside the contaminated area may be set at background levels or through 

additional sampling.  For the Rest of River area, however, the sampling of the floodplain soil to

date has been focused primarily on the areas contained within the 1 ppm isopleth. The lack of

available data outside of the 1 ppm isopleth for most areas makes it difficult to use this

approach to adjust the EPCs unless a substantial amount of additional sampling is undertaken

or all areas outside of the 1 ppm isopleth are assumed to have background concentrations of

PCBs.

Second, EPA could adjust the exposure frequencies for each EA to reflect less time spent in the 

1 ppm isopleth.  For example, if EPA believes that it is appropriate to use an RME exposure

frequency of 90 days/year for a given recreational parcel and activity, but the 1 ppm isopleth

only represents 50 percent of the total exposure area, the exposure frequency could be

2



adjusted to 45 days/year to reflect this.  The HHRA does not currently reflect such adjustments

of exposure frequency.1  However, this is not a transparent approach because the adjusted

exposure frequencies may appear to indicate lower usage of areas than may actually occur. 

This could be confusing for the public.

Third, EPA could estimate the fraction of the total actual exposure area of a given parcel or 

group of parcels that falls within the 1 ppm isopleth and develop a parcel-specific factor to adjust

the exposure equations for the soil ingestion and dermal contact pathways based on that

fraction.  For example, if it appears that the 1 ppm isopleth represents approximately half of the

total exposure area of a parcel that is likely to be used for a specific type of activity, a factor of 

0.5, to indicate the fraction of soil contacted that is contaminated, can be added to the exposure 

equations for the soil ingestion and dermal pathways to reflect the fact that exposures to a 

combination of soils will occur.

Given the lack of practicality or transparency of the first two potential approaches, GE 

recommends that the HHRA be revised to implement the third approach.  This approach is

consistent with EPA (1989, 2001) guidance, is transparent (as required by EPA’s [2002] 

information quality guidelines), and allows both the existing sampling data and representative

exposure frequencies to be used directly.  Most importantly, it will result in exposure estimates

that are more representative of actual and likely exposures to floodplain soils.

To assist in this effort, GE has evaluated the maps of the EAs that are presented in the HHRA 

and has developed an adjustment factor for each EA.  These recommended adjustment factors 

and their rationales are provided in Table 1.  In all cases, the factors presented indicate the

fraction of total daily exposure that GE believes will be derived from the 1 ppm isopleth area 

during the activity being evaluated.  It should be noted, however, that given site- and scenario-

specific considerations for each parcel, it is not always appropriate to base these fractions solely

on the fraction of the total exposure area that falls within the 1 ppm isopleth.  In some cases,

1   For example, for both EA 29 and EA 31, which are portions of government-owned properties that have
recreational usage, the HHRA uses an RME exposure frequency of 90 days/year.  However, in looking at
the maps for these areas, it is very clear that the fractions of each parcel that are contained within the 1 
ppm isopleth are very different.  As noted above, it appears that less than 10 percent of Parcel K3-1-1, on 
which EA 29 is located, is included in the 1 ppm isopleth and that most of that area is “difficult/wadable”
(see Fig. 1). By contrast, it appears that between 80 and 90 percent of Parcel K2-1-5, which includes EA 
31, falls within the 1 ppm isopleth (Vol. IIIB, Fig. 5-31). Most of that parcel is “walkable” and is accessible
to nearby residential properties.  Yet the exposure frequencies assigned in the HHRA are the same.
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while only a small portion of the total exposure area falls within the 1 ppm isopleth, GE believes,

based on the nature of the activity, that the activity would include a long exposure time and

would be confined to the 1 ppm isopleth.  Examples of this are the angler, waterfowl hunter, and

canoeing scenarios.  These situations are reflected in the recommended adjustment factors 

presented in Table 1.

GE requests that the adjustment factors provided in Table 1 be considered as a basis for

adjusting the direct contact exposure equations to reflect the fraction of total exposure time

during that activity that is spent in the 1 ppm isopleth.  GE believes that, if such adjustments are

not made, the calculated exposures and risks for such areas will be substantially overestimated

and will not be reflective of the nature of the activities that actually occur on the floodplain.
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