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Dear JeFf:

The following propos-tl suggests a course of action which se 4 wiT-h
to0 undertake subject to your aLthorization. We propose to analyze
the existing hydrnchemical data base for the areas surroundi;-
the BWIP site and compare it to the data base for the BWIF -irt>
We propose to conduct a stCatistical analysis of thee hydroa:hemicafl
data both off-site and on-site in an attempt to test an
hypothesis regarding hydrogeologic conditions in the vi.cinitvy of
the Columbia River.

DQeveJ_ Inent-r2f Hypothesis

An hypothesis was developed during our evaluation of conceptUFacl
groundwater flow models for the BWIP site. Our letter report
(Communication No. 46) outlined our concepts of groundwater flow
for the Hanford site based on the available hydrogeologic data.
Conflicting data exist which indicate different groundwater flow
directions. We believe that a significant difference exists in
the hydrochemistry found on either side of the Columbia River in
the vicinity of the Hanford site based on our evaluations of the
hydrochemical data base.

Hypothesis

We propose to test the hypothesis that the Columbia River is
associated with or is coincident with a hydrogeologic boundar-y.
The boundary is either a barrier boundary to groundwater flow or
the boundary is a groundwater flow divide. In either case! a
continuous groundwater flow path would not exist under the
Columbia River that would connect hydraulically that portion of
the Pasco EBasin which lies to the north and east of the Hanford
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site with that portion of the Pasco Basin within the Hanford
site.

Significance of Hypiothesis

The stated hypothesis is significant to the repository program at
the Hanford site. The significance is derived from the
implication that the groundwater flow system(s) within the
Hanford site and specifically the RRL is isolated hydraulically
from the regional groundwater flow systems lying to the north and
east of the Columbia River. The potential isolation of
groundwater flow systems around the RRL is significant for two
reasons. The first reason is that hydraulic isolation of the
site reduces the necessary scale of investigation that would need
to be carried out for adequate characterization of the
hydrogeologic regime. Secondly, the isolation of the site
significantly affects the scale of the hydrogeologic models which
are being implemented to investigate boundary conditions for on-
site modeling of the groundwater flow systems. Current modeling
efforts greatly exceed the boundaries of the Hanford site and the
RRL.

Hydrogeologic boundary conditions, as proposed in the hypothesis.
could isolate the groundwater flow system(s) in the Pasco Basin
from the groundwater flow system being investigated in the
vicinity of the RRL. The continuing efforts at collecting data
are affected by resolution of the hypothesis. The reduction of
the scale of data collection is tied directly to the potential
significance of a hydrogeologic barrier boundary coincident with
the Columbia River.

Method of Investigation

We propose that the hypothesis be investigated using the
V' hydrochemical data bas e that exists for the Hanford site in

conjunction with the hydrochemical data base for off-site wells
that is available from the U.S. Geological Survey. The
hydrochemical data are the only data available at this time for
investigating this hypothesis. As you know, we investigated the
hydrochemistry on site by statistical means. The canonical and
MANOVA (Multiple Analysis of Variance) analyses conducted on the
on-site data suggest that the groundwaters in the Saddle
Mountains, Wanapum, and Grande Ronde Basalts are relatively
distinct. This distinctness of the groundwaters may or may not
be indicative of isolation of groundwater flow in a vertical
direction. UnfortunatelyF such distinctness is not proof of
isolation of groundwaters; it is a necessary requirement but it
is not sufficient for complete proof.
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We believe that a similar analysis of off-site hydrochemical data
may be combined productively with Our analysis of on-site
hydrochemical data. Evaluation of off-site and on-site data may
indicate that the groundwater flow systems off-site and east of
the Columbia River are hydrochemically distinct from the
groundwater flow systems on site and west of the Columbia River.
Hydrochemical distinctness can be evaluated in light of projected
hydrochemical evolution of the groundwater along its suspected
flow path. Hydrochemical distinctness and evolution may indicate
that the RRL area is isolated hydraulically from the overall
groundwater flow systems in the Pasco Basin. Conversely the data
evaluation may indicate that the groundwaters found around the
RRL in analogous formations are not significantly different than
groundwaters found north and east of the Columbia River.

We suggest using the hydrochemical data base that has been
generated by the U.S. Geological Survey. We have evaluated, in a
qualitative sense. the hydrochemical data base from tabulated
data prepared by the U.S. Geological Survey for the area in the
vicinity of the Hanford site. This data base identifies the
formation(s) from which each sample was obtained. We suggest
avoiding those samples which have been identified as being
obtained from composite intervals. We propose that the
hydrochemical data be used in the general area of the Hanford
site within a radius of investigation from the RRL of
approximately 40 miles.

We suggest specifically that the cluster, canonical! and MANOVA
analyses that were applied to the on-site data be applied to the
off-site data base that we will obtain. That data base was
assembled by the U.S. Geological Survey. The analyses will
suggest whether or not the same hydrochemical distinctness exists
in the groundwaters found in the Saddle Mountains, Wanapum. and
Grande Ronde Basalts off-site as that observed when the on-site
data we evaluated previously. We propose that the analyses of
off-site data be compared to the analyses of on-site data to
determine whether off-site versus on-site hydrochemical
distinctness exists. The data bases should be combined and
evaluated by statistical means.

Evaluation of-Analyses

We believe that a significant difference in the clustering of the
hydrochemical data on-site versus off-site exists which suggests
that the Columbia River is coincident with a hydrogeologic
boundary. Such evidence will not indicate whether it is a
barrier boundary; the boundary condition could be a groundwater
divide also. In either case, such a boundary condition would
indicate isolation of off-site groundwater from on-site
groundwater.
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Similar clusters of data would suggest that the groundwaters
found off-site are comparable to the groundwaters found on-site.
In this case. the groundwater- flow systems within the groundwater
basin associated with the Pasco Basin would be coincident and the
present scale of groundwater investigations and groundwater
modeling efforts should continue.

U.S. Geological Survey Data Base

The areal extent of the investigation is defined by a maXiimum
radius of approximately 40 miles from the RRL. This radial
boundary was selected to minimize the incorporation of data that
are too far distant from the Hanford site. This radial boundary
restricts the analyses to those groundwater samples obtained from
the same approximate hydrogeologic position in the groundwater
flow path with respect to suspected areas of recharge and
discharge.

We suggest that the vertical extent of the data base be
restricted to those samples obtained from the Saddle Mountains!
Wanapum. and Grande Ronde Basalts. The rationale for this
suggestion is obvious.

Sincerely,

Roy E. Williams
Ph.D. Hydrogeology
Registered in Idaho
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