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3.0 GROUNDWATER MONITORING PROGRAM

3.1 SUMMARY OF MONITORING PROGRAM HISTORY

Quarterly sampling was initiated in 1987 and has continued since that
time with only one break. The site was not sampled between April 1990 and
August 1991 because of the interruption in analytical work resulting from the
cancellation of the U. S. Testing contract by PNL. :

3.2 OBJECTIVES

The objectives of the groundwater monitoring program for the SWL are the
following:

e To complete the downgradient compliance point monitoring network
for the SWL

e To determine background groundwater quality

e To determine if hazardous waste or hazardous waste constituents
that originate from the SWL are present in the groundwater above
background levels.

3.3 APPROACH

The approach to establishing a groundwater monitoring system should be
based on a knowledge of existing data, a knowledge of the uncertainties in the
data and where information is lacking, and regulations governing the safe
operation of the facility. In addition, DOE Order 5400.1, "General
Environmental Protection Program,” 1986, established groundwater protection
management program requirements for DOE sites; in 1989 the Hanford Site
established the Hanford Site Groundwater Protection Management Program
(DOE/RL 1989), which established goals and objectives for the Hanford Site.

Two new compliance point wells } installed to assess and improve
the groundwater monitoring system aroun e SWL. These wells will provide
information to help characterize the shallow hydrogeology at the landfill and
determine the quality of groundwater near the top of the unconfined aquifer.

Six existing groundwater monitoring wells also will be utilized to
evaluate groundwater quality at the SWL. Construction diagrams of the
existing six wells are included in Appendix A. The submersible pumps with ABN
sampling tubes, indicated in the construction diagrams, have been replaced
with Hydrostar (a trademark of Instrumentation Northwest, Inc.) pumps with
stainless steel sampling tubes. One well (699-24-35) was installed upgradient
as a background well and five wells (699-25-34C, 699-24-34C, 699-24-34B, .
699-24-34A, and 699-23-34) were installed as downgradient monitoring wells at
the compliance point. In addition, Well 699-24-33, completed in 1948 and
located approximately 150 m (500 ft) east (downgradient) of the SWL, will be
monitored for indication and for historical contindity.
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3.4 DETECTION LEVEL GROUNDWATER MONITORING SYSTEM

This section defines the aquifer that will be monitored, the location
and justification of the monitoring wells, how the new wells will be
installed, what hydrogeologic data will be collected, the frequency of
sampling, and the groundwater constituents to be analyzed.

3.4.1 Uppermost Aquifer

The unconfined aquifer beneath the SWL is contained primarily within
sediments of the Hanford formation and the Ringold Formation. The uppermost
aquifer extends from the water table to the top of basalt. Hydrogeologic
characterization activities are designed to obtain additional information on
groundwater flow characteristics of the uppermost aquifer. The uppermost
aquifer is discussed in more detail in Section 2.0.

3.4.2 Background Wells

One well (699-24-35) was installed upgradient as a background well to
determine the background groundwater chemistry (Fruland et al. 1989). In
addition, Well 699-26-35A, constructed as an upgradient well for the adjacent
NRDWL, will be used as an upgradient well for the SWL.

3.4.3 Detection (Downgradient) Wells
Fre wells (699-25-34C, 699-24-34C, 699-24-34B, 699-24-34A, and
699-23-34) were installed as downgradient detection wells (see Figure 2-9) in

1987. A1l five wells were designed for detection groundwater sampling in the
top of the unconfined aquifer, with an approximateTy 3 m (10 ft) screened
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interval beneath the water table. Table 3-1 summarizes the construction
details for the detection monitoring wells.

The two downgradient, top of the unconfined aquifer wells
located appro (50 ft) from the edge (boundary fence) of the
landfill. This distance was chosen to allow adequate working space around the
drill site and to be sistent with the compliance point defined by the
existing wells. The wells wild have 10.7 m (35 ft) screened intervals to
allow for expected decline of the water table.

3.4.4 Justification for Using Existing ﬁonitoring Wells

To justify use of the existing wells as part of the groundwater moni-
toring system for the SWL. three aspects must be considered: (1) whether the
wells are adequately lo I, (2) wi :her the wells will provide si )les that
are representative of the groundwater, and (3) whether the structural
integrity of each wel is adequate.

The wells were constructed specifically to be monitoring wells for the
SWL, and their locations are adequate. The wells are constructed of stainless
steel casing with stainless steel screens, which are relatively inert under
existing groundwater conditions and should yield representative samples. The
wells were constructed in 1987 with adequate annular, surface seals, and
surface protection. They are structurally sound and meet the requirements of
WAC 173-160. :
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Two new wells { added to the existing monitoring system at the
SWL. The new wells ; downgradient, compliance point wells that wit
complete the shallow compliance point coverage around the south end of the
site. H e Heaad } i

ient wells. This section
provides the justification for the additional wells.

3.4.6.2 Compliance Point. The compliance point is defined (WAC 173-303-
645[6]) as a vertical surface located at the hydraulically downgradient limit
of the waste management area that extends downward into the uppermost aquifer
underlying the regulated units. In effect, the compliance point is defined by
the array of downgradient wells located adjacent to the facility boundary.

The compliance point along the east side of the SWL is defined by the line of
.downgradient wells located approximately 15 m (50 ft) east of the site
boundary. 1e general flow direction for the site (130°-140° east of north)
indicates that the point of compliance must include the southern boundary of
the site (see Figure 3-1). the compliance point well
network dees—net adequately d of the site, including the
southern boundary of the site.

3.4.6.3 Monitoring Efficiency Model. The Monitoring Efficiency Model (MEMO)
was used to estimate the monitoring efficiency of the current compliance point
monitoring network and the effect of adding two new downgradient wells. The
MEMO model simulal ; contaminant plumes originating at a number of grid points
within the site using the Domenico-Robbins method (Domenico and Robbins 1985),
and determines whether the plume will be detected By a monitoring well before
it travels some predetermined distance past the site boundary (buffer zone).
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The percent of the area of the site over which a plume will be detected before
it travels the predetermined distance past the site boundary is reported as
the monitoring efficiency.

The MEMO model results for the existing downgradient monitoring network
are presented in Figure 3-2. The site-specific parameters assumed for the
calculation are a groundwater flow direction of 135° east of .north, a
transverse dispersivity of 3 m (10 ft), a 1imit of detection for the
contaminant at 0.001 of the initial concentration when it entered the
groundwater, and a buffer zone width of 150 m (500 ft). The dark areas on the
map represent areas where a plume would not be detected prior to reaching the
boundary of the buffer zone. The indicated monitoring efficiency for the
network is 72.3%, indicating that plumes originating in over one-quarter of
the site would be over 150 m (500 ft) past the site boundary before they were
detected.

\
The MEMO model results for the existing monitoring network plus the two
new downgradient wells are shown in Figure 3-3. The parameters for this
computation were the same as for the case presented in Figure 3-2. In this
case, the monitoring efficiency for the site is approximately 95% and the -
monitoring efficiency for the southern part of the site is comparable to the
m« toring efficiency for the rest of the site.

3.4.6.4 Greuadwa%er—&hem%s%ryf A-number—ef—chemical-componentss—inctuding

3.4.6.5 Justification for Deep Well. Two separate justifications exist for
the deep well. Either justification would be sufficient for drilling the
well; however, the second dictates the location of the proposed well.

The first justification is the lack of characterization data for the 450
feet of suprabasalt aquifer beneath the deepest well at the SWL. Without
evidence to the contrary it must be assumed that this entire saturated
thickness represents a single unconfined aquifer beneath the site.

Regulations require characterization of the uppermost and all connected
aquifers beneath the site.

The second justification is provided by the chlorinated hydrocarbons
present in groundwater beneath the site. The source of the chlorinated
hydrocarbons is uncertain and it cannot be ruled out that one or more DNAPL
plumes exist in the aquifer beneath the site (DOE 199?). DNAPL's tend to
migrate downward toward the base of an aquifer and to move lateraly downdip
along any impermeable strata encounterd. A deep, downdip well is needed to
determine whether or not DNAPL's are a problem at the SWL.

The SWL 1ies above the north flank of a syncl¥ne (Figure 2-6) and any
dip in the underlying sediments will be to the south. Any DNAPL beneath the
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site would tend to migrate downdip toward the south; therefore, placing a deep
well at the south (downdip) end of the site is analogous to placing
downgradient shallow wells along the site compliance point.

3.4.7 Drilling and Well Construction

The existing groundwater monitoring wells for the SWL were installed in
1987 using the cable tool method. Construction diagrams for the existing well
are presented in Appendix A. The two new wells werg drilled;—if—pessibles
using air rotary techniques. Air rotary is a rapid, clean-drilling technology
that allows almost instantaneous collection of samples of the material being
penetrated.

BriH—eutti tinel Y | ¢ I ) "o
peterial—T  w  pleedde epesupbered—eudtings—wid e thendieds
et erked—and—dispased—aeesrdine Vo orer k -

3.4.7.1 Well Construction. Procedures concerning geologic sampling are given
in EII 5.2. Procedures for inspection of well construction are given in-EII
6.7. Guidance for designing the wells was obtained from WAC 173-160. Quality
Assurance requirements of the Hanford Federal Facility Agreement and Consent
Order (Tri-Party agreement) and WHC (1990) also apply. A1l shallow wells will
be completed with 4-in. ID stainless steel casing and continuous-slot well
screen. Final well screen lengths will be 10.7 m (35 ft) with 9.1 m (30 ft)
below the water table. A variance for emplacement of the longer screen will
be obtained from Ecology. This placement will permit sampling of the upper
portion of the aquifer and will allow detection of any immiscible constituents
that might be floating on the water table and any constituents in solution at
the surface of the water table. It will also allow for fluctuations of the
unconfined aquifer and should be sufficient for the full decrease in the water
table that would result from termination of all activities in the 200 Areas.

A schematic dia 'am of a typical groundwater monitoring well is presented in
Figure 3-4.

The onsite cognizant engineer will determine the screen slot size and
the filter pack size based on guidelines outlined in WHC (1993b, Vol. 4, Sec.
9.1). Sand filter packs will be placed in the annulus between the 20-cm
(8-in.) telescoping screen or the temporary 20-cm (8-in.) casing and the
permanent 10-cm (4-in.) casing and screen as the temporary casing is
withdrawn. The sand filter pack will be placed from total well depth to 1 to
1.5 m (3 to 5 ft) above the top of the screen.
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Figure 3-1. Location Mah Showing Proposed New Monitoring Wells.
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