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The GW monitoring activities as required for RCRA are conducted in accordance with the GW
monitoring plans, which are ma ained in the Pacific Northwest National Laboratory (PNNL)
Hanford GW Monitoring Project files. The plans meet the interim status requirements of

WAC 173-303-400(3) (by reference to 40 CFR Part 265 Subpart F). Periodically, revisions or
updates of a GW monitoring plan are needed as a result of changes in site hydrogeologic

¢ ditions, monitoring well networks, or monitoring parameters. Revisions to the plans are
documented and controlled by means of ICNs according to PNNL document control procedures.

If you have question regarding these plans, please contact me at 373-9630.

Sincerely,

M. J Fu#man, Project Manager
GWP:MJF Groundwater Project
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PHASE I - GROUNDWATER MONITORING PROGRAM

This plan has been :veloped in accordance with 40 CFR 265, Subpart F to
conduct an interim-status groundwater monitoring program for the 216-S-10 Facility. All
work outlined in this plan shall be conducted using the Quality Assurance Project Plan
Jor RCRA Ground-water Monitoring Activities (WHC 1995) or equivalent PNNL
documents and Procedures for Groundwater Investigations ~MA-567). Work by
subcontractors shall be conducted to their equivalent standard operating procedures. All
work performed in support of this plan shall be conducted in accordance with the Pacific
Northwest National Laboratory Quality Assurance Manual (PNL-MA-70).

“"ISTORY

Quarterly RCRA sampling of groundwater under a detection el prc 1 was
initiated in August, 1991. Quarterly sampling was completed in June 1992 after four
periods of sampling; the site has been on a semiannual sampling schedule since that
time. The calculated critical means for Total Organic Carbon (TOC) and Total Organic.
H: des (TOX) from the quarterly sampling completed in 1992 were less than the Limit
of Quantitation (LOQ). The LOQ has been used for semiannual upgradient/downgradient
comparisons. In December 1996, quarterly background sampling for TOX v :re-
initiated because the TOX concentration was rising in the backgrou . wells. The
quarterly sampling for TOX will be complete by September 1997.

OBJECTIVES

The objectives of the S-10 Facility groundwater monitoring program are the
fo »wing:

e determine the horizontal and vertical groundwater flow directions eneath the S-10
Facility in the uppermost unconfined aquifer,

e establish the background groundwater chemical conditions beneath the S-10 Facility

¢ determine whether any statistically significant amounts of hazardous waste
constituents originated from the S- ) Facility have impacted the groundwater beneath
the facility by comparing the concentration of indicator parameters to background

groundwater per 40 CFR 265.91 and 265.92.

e prepare an outline for a groundwater quality assessment program for the S-10
Facility.
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APPROACH

This section presents an overview of the groundwater monitoring progr.  at the
S-10 Facility.

Six wells were installed to complete the groundwater monitoring system around
the S-10 Facility and to provide information to help characterize the hydrogeology at the
facility. The locations of these we i are shown in figure 3.1. Wells 299-W26-7, 299-
W26-8, 299-W26-9, 266-W26-10, and 299-W26-12 were installed at the top of the
unconfined aquifer. These wells provide information on grou:  vater flow direction and
water quality from the uppermost portion of the unconfined aquifer. Wells 299-W26-7
and 299-W26-8 were installed upgradient of the S-10 Facility as background wells. Well
299-W27-2 was installed at the ‘base of the unconfined aquifer. This well pr.  des
information on vertical hydraulic flow within the unconfin ~aquifer and the quality of
the water in the lowest portion of the unconfined aquifer.

A decrease in liquid waste disposal to the ground at the Hanford Site has caused a
lowering of the groundwater mounds that affect the water ta’ : under the S-10 Facility.
As aresult, several wells at the S-10 Facility will go dry in the next several years. The
well that is predicted to go dry first is the upgradient well 299-W26-8. At present there
are no plans to replace that well when it does go dry. Well 299-W26-7 will remain as the
sole upgradient well at the S-10 Facility. Historical background data from 299-W26-8
will continue to be used for downgradient comparisons. It is possible that the existing
well 299-W26-6 may be used for gathering supplemental background infor ition. We
299-W26-6 is not compliant with WAC 173-160 so its use will be limited.

DETECTION LE\ ... GROUNDWATER MONITOR G SY¢ EM

This section describes the aquifer that is monitored, the location of the monitoring
wells, the drilling of the monitoring wells, the frequency of sam; ng, and the
groundwater cdnstituents that are analyzed.

Subsurface sediments were obtained during drilling. These samples were described and
classified in the field, and selected samples were analyzed for various physical and
chemical parameters. Aquifer tests were conducted to prov : estimates of hydraulic
properties of materials beneath the site (WHC 1991, WHC 1992, WHC 1993).

I ntification of Aquifer to be Monitored

The unconfined aquifer be; ith the S-10 Facility is contained primarily within the
sediments of the Ringold Formation and extends to the top of the fine-grained facies of
the basal Ringold/lower Ringold units or the top of basalt where the mud is not present.
e unconfined aquifer is discussed in more detail in Chapter 2.0. Hydrogeolo;
characterization activities were designed and planned to obtain information on hydraulic
and flow characteristics of the uppermost aquifer.
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Background (U _ zradient) Wells

_ Two wells (299-W26-7: 1299-W26-8) were originally installed as background
wells to determine the background water chemistry. Wells 299-W26-7 and 299-W26-8
were com] ted in the top of the unconfined aquifer in the Ringold Formation. The
screens for these wells intersect the saturated zone. As explained previously, well 299-
W26-8 is going dry due to a decline in the water table throughout : separations area.

Well 299-W26-7 will serve as the upgradient well when samples can no longer be
collected from 299-W26-8.

Detection (Downgradient) Wells

Four wells (299-W26-9, 299-W26-10, 299-W26-12, and 299-W27-2) v ¢
installed as downgradient detection wells. Wells 299-W26-9, 299-W26-10, and 299-
W26-12 were completed in the top of the unconfined aquifer in the R gold Form: on.
The screens for these wells intersect the saturated zone. Well 299-W27-2 was completed
near the base of the unconfined aquifer in the Ringold Formation.

Proposed RC A Monitoring Wells

Some downgradient wells that are part of the groundwater monitoring network for
the S-10 Facility may go dry in the next couple of years. Presently there are no plans )
replace those wells; however whether or not those wells will be  )laced will be
evaluated in the future.

Well Drilling and Construction

The groundwater monitoring wells were constructed at the S-10 Facility as
RCRA-star rd wells according to WAC-173-160, “Minimum Standards r
Construction and Maintenance of Wi s.” Geologic and construction diagrams for the S-
10 Facility are included in Appendix B. Borehole data packages that descr 2 well
drilling and construction have been compiled for each S-10 well (WHC 1991, WHC
1992, WHC 1993). A short summary of the well drilling and construction information is
presente b Hw.

The procedures controlling well site activities during the drilling of wells 299-
W26-7,299-W26-10, 299-W26-12, and 299-W27-2 are _ ven in “Environme¢ al
Investigations and Site Charaterization Manual” (WHC 1988). “Generic Specification
for Groundwater Monitoring Wells, Rev. 4” (Hodge 1990) provided the specifications for
well site activities during the drilling of we ;299-W26-8 and 299-W26-9.

Well Drilling. Wells 299-W26-7, 299-W26-10, 299-W26-12, and 299-W27  were

constructed to the specifications in “Generic Specification for Groundwater Monitoring
Wells, Rev. 6 (WHC 1991). Construction, completion, and documentation followed the
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INTERIM CHANGE NOTICE

(ICN)

Coordinates

Plant
N 44,496
W 49,642
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W 49,122

- N 44,520
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Low-Level Waste Management Area 2
Groundwater Monitoring Wells
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Superscript following well number denotes the year of installation.
Shading denotes upgradient wells,
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3. 4. Proposed RCRA Monitoring Well

The potential sources of groundwater contamination from the facility and groundwater
flow directions (see discussion in Section 3.4.2), indicate that additional monitoring cove je s
needed immediately southwest of the main pond. Hence, a RCRA-compliant, downgradient
well is proposed for the location shown in Figure 3.1. The well will be screened over an
extended interval to accommodate rapidly falling water levels and lengthen the :  vice fe of the
we and to intercept contamination at different levels in the aquifer. The well will be drilled to
basalt (base of the uppermost aquifer) and screened below :water table. Upon completion,

1e well will be sampled for the Appendix IX list of constituents, and thereafter for the list of
parameters shown in Table 11.

3.6, imple Fre iency and Analytical Procedun

Samples will be collected f n all wells in the groundwater monitoring well network on a
semiannual basis, in accor ince with detection monitoring described in 40 CFR 265.92 and

WAC 173-303. Constituents for which groundwater samples will be analyzec e those listed in
revised Table 11.

Additional Reference

Barnett, D. B., C. J. Chou, 1998, Groundwater Monitoring Plan for the Hanford Site 216-B-3
Pond RCRA Facility, PNNL-11903, Pacific Northwest National Laboratory, Ric and,
Washington.
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