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to define * : nature and extent of the contaminant plumes or to monitor the performance of
remedial meas  s.

The Operational Groundwater Program implements the "near-field" or facility monitoring
requirements of DOE Orders 5820.2A, 5400.1, and 5400.5, as well as monitoring requirements
specified in Consent Order No. DE 91NM-177 (Ecology 1991). The current purposes of the
Operational Groundwater Program are to (1) document compliance with state and federal
groundwater quality standards and monitoring requirements for facilities not yet covered by state
permit, RCRA, or CERCLA monitoring; (2) provide an early warning of unusual occurrences

an trends that may be associated with those facilities; and (3) coordinate groundwater activities
conducted by the Hanford Site maintenance and operations contractor.

The Groundwater Surveillance Project provides an integrated, sitewide assessment of

_ undwater quality of the Hanford Site and an assessment of potential offsite imp: s by DC™
operations. The Groundwater Surveillance Project helps meet objectives * “=d in DOE Order
5400.1 for an enviro nental surv lance program, but its focus is on the "far-field" evaluation as
opposed to the "near-field” evaluations of the RCRA and Operational Groundwater Projects.

Figures 1-1 through 1-4 show the locations of wells sampled by each program in the Central
Plateau for 1994. Appendix A pr nts a listing of each well sampled and the program using the
sampling results.

The change of the Hanford Site mission from production of nuclear materials to cleanup, waste
management, and environmental technology development has caused significant changes to the
Hanford groundwater system. Po 1tially significant changes in the rate of movement of
groundwater (and contaminants) | ve resulted from commitments to cease the discharge of
contaminated liquids to the soil column and to implement treatment prior to discharge for those
that cannot be presently eliminatt  Milestone M-17-00 and Consent Order No. DE 91NM-177
identify each effluent stream and  ovide specific schedules and commitments. Many of these
past and current liquid effluent disposal facilities are found in the 200 Areas of the Central
Plateau.

The groundwater table in the 200 Areas has been significantly declining since the mid- to late
1980s, when quantities of liquids disposed to the soil column began to decrease. Figure 1-5
summarizes the quantities of liquids discharged to various cribs, ditches, and ponds within the
200 East and 200 W it Areas, respectively. Liquid discharges for 1993 are seen to be only a
fraction of historical levels. Red: tion in the rate of liquid discharges has caused the
groundwater table to begin the decline toward pre-Hanford elevations. Figure 1-6 provides an
example of the magnitude of this decline for wells 699-45-42 and 699-39-79 found in the 200
East and 200 West Areas, respectively. Should the water table decline sufficiently, well screens
will be entirely in the unsaturated zone, groundwater flow directions and groundwater
contaminant concentrations poter illy will be changed, and the affected wells will not be usable
to collect groundwater samples.

1.2
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T scope of the analysis is confined to impacts on the monitoring systems caused by the
cessation of disch - 7es to the soil column, pump-and-t 1t activities. 1d the rerouting of liquid
discharges. Impacts of these activities are essentially cor ned to the wells monitoring the water
table. These activities are not fore :n to have significant impacts to wells monitoring the
confined system or lower portions of the unconfined system.

Two types of impacts are defined as follows.

o  Hydraulic "—pact-- ater within the well declines or rises. A significant hydraulic
impact is further defined as reducing the level of water in a monitoring well to
below 1.5 m (5 ft) above the bottom of the sampling interval. Wells with less
than 1.5 m (5 ft) of water can have problems producing enough water for purging
and sampling. Raising the water level is not defined as a significant hydraulic
impact to the monitoring ne:  ork.

. Chemical Impact- _ oncentrations of contaminants in the groundwater change in
response to the ope ion of the pump-and-treat systems. These changes are
caused by changes the direction of flow or are due to the introduction of treated
water near a monite ng well. These impacts make the use of the well for its
origit ly intended purpose uncertain.

When possible, a time horizon of 10 years is used to further refine predicted "impact." Impacts
to the groundwater monitoring networks have been investigated by others (Webber and
McDonald 1994, Wurstner and Freshley 1994). Where practicable, the investigative results
reported here used this earlier work as an initial basis.
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Figure 1-6a. Water Tal : Fluctuations in the 200 West Area Well 699-39-79
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2.1.1 Approach
The Theis equation provides the t Hretical basis for estimating hydraulic impacts caused by
extraction or injection of groundw :r. To estimate the potential hydraulic impact at each

monitoring well, the following steps were performed.

. The drawdown (increase) caused by each withdrawal (injection) center was
estimated using the Theis equation.

. The change in wati level at each monitorii  well was calculated.

. The new water table elevation was calculated by summing the "change" to most
recent water table :vations.

. The depth of water above the bottom of the screen or sle | section (water
column) ofthev Iw determined, based on individual well construction data
(Appendix B).

Monitoring wells likely to experience changes in water quality were more difficult to determine.
Wells experiencing potential chemical impacts were identified by their neamness to injection
wells, or by their potential to be ] ated in an area where the groundwa  flow system that the
well is monitoring is changed by the pump-and-treat system. Any well experiencing increasing
water levels was assumed to be "chemically” impacted. Treated water injected into the
groundwater sys  n is assumed to dilute the historically measured contaminant values in these
wells.

Additionally, it was assumed that onitoring wells downgradient of injection centers or
downgradient of hydraulic barriers were also likely to be impacted. In either case, alteration of
the existing flow system was assumed to cause the well to experience potential changes to the
quality of the water surrounding it. These fects are time dependent and would cover larger
areas with time. It was beyond the scope of this study to directly estimate the extent of these
impacts. However, a general cat _ rization of "in the vicinity" was used to identify this type of
monitoring well. Monitoring wells located nearby to the situations described previously were
selected by a visual examination of well maps.

2.1.2 Methodology

The Theis equation, as follows, v : used to estimate aquifer drawdowns and mounding caused
by the proposed pumping and injection centers:

- e Y% du
h - h(rt =_Q_ e _au
o = hr) 41tTfu

U
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The equation for obtaining the intercept is given by

b-y-mx

where:
b = intercept
x bar = average of the dat
m = slope obtained from the previous equation,
y bar = average of the water levels or log of the water levels

After the slope is obtained, it is a simple matter to obtain a prediction using the slope intercept
equation:

y=mx+b

2.2.3 Impacts on Groundwater onitoring due to Ceasing Liquid Discharge

Based on the approach presented, 74 or approximately 20 percent of the wells analyzed are
poter ally impacted by ceasing li 1id discharge to the soil column. Of the 74 wells identified,
14 currently are impacted by declining water levels. Table 2-2 s1  marizes the results of the
analysis. For the purpose of thisr  ort, it is assumed that less than 1.5 m (5 ft) of water above
the bottom of the well screen defines a potentially impacted well. All other wells had minimal
predicted impacts. Appendix C tabulates the predicted depth of the water above the bottom of
the sampling screen (water colum for each of the 371 wells analyzed in the Cent  Plateau.
"Predicted Water Column" in Ap; dix C refers to the predicted (i.e., extrapolated) height of
water above the bottom of the well screen or perforation for a time horizon of 10 years into the
future. "Current Water Column” fers to the height of water currently (i.e., in 1994) found
above the bottom of the screen or perforations.

2.3 TREATED EFFLUENT DISPOSAL FACILI. . (PROJECT W-049H)

Collection, rerouting, and reduction of liquids currently discharged to the soil column likely will
impact the groundwater monitori;  system in the 200 East Area. Discharges to the C Lobe of

B Pond will be reduced and partially rerouted to the new TEDF. In 1995, liquids discharged to B
Pond averaged about 11,400 L/min (3,000 gal/min) (DOE-RL 1996) and included the following:

. 242-A Evaporator Steam Condensate
. 242- Evaporator Cooling Water

. 241-A Tank Farm Cooling Water

. 244-AR Vault Coc ng Water

. 284-E Power Plant Wastewa

2-6
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. The predicted difference at each monitoring well location within the impacted
area was computed.

. The future water column height in each monitoring well within the potentially
impacted area was estimated.

Figure 2-3 shows the monitoring wells and the extent of the predicted impacts. Appendix B
contains construction details for the 112 wells identified in the potentially impacted area.
Appendix D contains the complete listing of the monitoring wells and the extent of the predicted
impact for each well.

2.3.2 Impacts of the Treated Effluent Disposal Facility (Project W-049H)

Examination oi . able 2-3 shows that 9 of a possible 112 monitoring wells _ stentially would be
impacted by the year 2005 by Project W-049H. As stated previously, an "in ¢ 1" well is
defined as one having less than 1.5 m (5 ft) of water above the bottom of the screen or perforated
interval. Five of the nine wells w : previously identified as "impacted" under the trending and
extrapolation approach described in Section 2.2. The four wells not previously identified as
"impacted" are located near the C Lobe of the B Pond facility.

2-8
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