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discovered that existing information is inadequate, the assessment may be raised to a level 2 or 3
assessment. ‘

The methodology document outlines several tasks to be conducted as part of the groundwater
impact assessment for level 1 receiving sites:

*  Prepare and present plan describing how the groundwater assessment will be
conducted

¢  Characterize the liquid effluent stream

e  Evaluate the site-specific hydrogeology

*  Develop a site conceptual model

®  Assess the hydrologic impact of the liquid effluent stream
e  Assess the contaminant impact of the liquid effluent stream

¢  Evaluate the adequacy of the existing monitoring well network

®  Prepare a written report of the results.

The tasks required for level 2 and 3 receiving sites are similar to those outlined above, but
also include field work related activities. The 400 Area ponds were categorized as a level 1
receiving site, primarily on the basis of effluent characteristics.

Several key assumptions inherent to all groundwater impact assessments are explained in the
methodology document and warrant summarizing here. For this impact assessment, the following
assumptions are relevant.

e The expected level of impact from use of the receiving site determines how well the
chemistry, geology, and hydrology need to be understood.

¢ Modeling sophistication is tailored to available information and the expected level of
impact of the receiving site.

*  Historical data are fully useable.
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Table 2-1. Points of Entry to the Process Sewer. ( zet 3 of 3)
! Tvpe Discharge to Flow Rate
Facili R E Poi s ve Retention L/min (gal/min}
acility oom ntry Point ource Liquid Waste
Routine Infrequent System® Average Range
Equipment Room of Equipment oor drain (2) -- X No - -
437 Building Room
4, A Pump House -- Floor drain -- X No - --
481-A Pump House -- Equipment -- X No - -
drein (2)

427 Process Building - Floor drain (2) Ovaerflow from T-21 & 22 X Yes -- -

*Effluent wastewater collected and stored in FMEF retent

liquid waste tanks.

Waste water is sampled prior to discharge to process sewer.
*Veriance results from ambient conditions (FMEF Cooling Tower have no flow for November through March).

“Facility support system intermittent operation.
--dashes indicate data is not available
Source: Modified from Seamans 192

L8S0-dd-OHM













WHC-EP-0587

Because of its original intended use, those points of entry in areas of potential contamination
within the FMEF are discharged to a retention liquid waste system (RLWS), which provides
temporary storage for liquid effluent that would otherwise be discharged directly to the process
sewer. The RLWS consists of two 22,700-L (6,000-gal) tanks that allow the effluent to be sampled
for radioactivity and verified to meet acceptable discharge limits prior to release to the process
sewer. Routine fire system tests, heating and ventilation systems, and electric water coolers are the
only current sources of effluent to the RLWS. Due to t low volume of these sources, the tank’s
contents are released to the process sewer only once or twice a year.

2.3.4 Maintenance and Storage Facility

The MASF consists of a main building and a two-story service wing totaling approximately
3,022 m? (33,236 ft%) of ground-level floor space (Figure 2-2). Building construction was
completed in 1984. The MASF provides storage, maintenance, and repair of radioactive and
specialized equipment used in FFTF maintenance. None of the contaminated liquid waste
generated in the MASF is discharged to the process sewer, but instead is collected in radioactive
liquid waste tanks for disposal. The waste is then sent via rail tank car to the 200 Areas. There °
are four potential points of entry to the process sewer in the MASF. The only point of entry
routinely used is an equipment drain that receives cooling water from the process equipment room
air compressor (Table 2-1).

2.3.5 481-A Water Pumphouse

The 481-A water pumphouse is a single-story, concrete block building with 149 m*
(1,608 ft?) of floor space (Figure 2-2). Construction of the structure was completed in 1984. The
pumphouse contains a diesel-powered pump for fire fighting, a 1,136-L (300-gal) diesel fuel tank,
and two electrical water-sealed pumps that supply all of the potable water to the 400 Area
(including sanitary and process sewer water). The potable-water pumps draw from three deep
wells located within the 400 Area and discharge to three 1,135,500-L (300,000-gal) storage tanks.
Water is supplied to the faciliti from the ! : tanks by a suction pump. Only well

499-51-87 is pumped regularly, supplying 93% of the potable water in 1988.

The 481-A water pumphouse contains four potential points of entry to the process sewer, of
which a floor drain is the only point of entry routinely us¢ ~ There are two sources of liquid
effluent to this floor drain: purge water from weekly operation of the diesel-powered pump to
meet the requirements of the National Fire Protection Association (Seamans 1992) and leakage
from the packings in the water supply pumps (WHC 1990c).

2.3.6 400 Area Water Supply

Groundwater pumped from onsite production wells completed at depths as great as 360 ft
(110 m) is the sole source of water for the 400 Area sanitary water supply system. The primary
water supply is well 499-S1-8] with backup wells 499-S0-8 and 499-S0-7. This system provides
water for the 400 Area fire water supply system, sanitary water for uses such as drinking and
washing, and process water for use in HVAC equipment, air compressors, other auxiliary
equipment, and the FFTF and FMEF cooling towers.

10
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2.3.7.2 Effluent Characteristics. Although the 400 Area sanitary sewer system is not the subject
of this report, review of sanitary sewer effluent characteristics assists in determining the impact of
the 400 Area ponds. The overall approach to establishing the effluent constituents was to review
all available documents for pertinent process and analytical data and o cross-check the data for
redundancy. The analytical data were then tabulated as  unction of time and constituent analytes.
It was assumed that the data in the reviewed documents 2 valid. Data validation was limited to
flagging of published or tabulated data anomalies. Information on liquid effluent characteristics
was also obtained by review of appropriate documents. All data used in this report for the sanitary
sewer were obtained from the HEHF Quarterly Data Reports (HEHF 1980a through 1992).
Quality assurance related activities including validation of the sampling or test protocol and
qualification of the reporting laboratories were not performed during the compilation of these data.
Analytical data for the 400 Area sanitary sewer are provided in Appendix A, Table A-1. These
data are presented by quarters from 1980 (second quarter) to 1992 (first quarter).

14
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To ensure that the proper amount of scale inhibitor is being maintained, a field chemical
analysis is periodically performed. The analysis involves the use of the following Dearborn
chemicals: code 550 (sodium thiosulfate/borate solution), code 562 (xylenol orange indicator),
code 595 (hydrochloric acid solution), code 899 (berylliv . sulfate solution), and code 904 (thorium
nitrate solution). Each analysis produces approximately SO mL (0.01 gal) of solution with a
beryllium content of 0.00095%. The washing of hands, gloves, glassware, and other chemical
analysis equipment in conjunction with solution disposal results in small quantities of the
aforementioned chemicals entering the process sewer via the sinks in both cooling tower buildings.

To confirm adequate microbicide (sodium hypochl ite) addition to the cooling tower water,
a chemical analysis to measure the percent free chlorine is periodically performed. The test uses
glacial acetic acid and methyl orange (amine, alkyl-aryl) and produces a solution of glacial acetic
acid with an equivalent concentration of less than 0.01% (WHC 1992). Due to the low
concentration of glacial acetic acid, the test solution is not designated as dangerous waste
(WHC 1992) and is disposed of to the process sewer via 2 sinks in both cooling tower buildings.

3.2 DISCHARGE RATE

Although there are a number of estimates of the process sewer effluent volume (WHC 1992,
Seamans 1992), no routine monitoring results or measured results are available. In mid-1992 an
estimate of total water balance and use was made by 400 Area personnel. These estimates were
prepared for submittal to Ecology in support of a WAC 173-216 state waste discharge permit. The
estimates included average and maximum gallons per day discharged from the process and sanitary
sewers. Figures 3-1 and 3-2 describe the results of this evaluation and provide the estimates of
effluent volumes used in this document.

An unofficial measurement made in June 1992 by 400 Area personnel provided a value of
114 L/min (30 gal/min) or 164,000 L/day (43,200 gal/day), which is between the average value of
98,400 L/day (26,000 gal/day) and the maximum value of 306,500 L/day (81,000 gal/day).

3.3 EFFLUENT CHARACTERISTICS

3.3.1 Contaminant Sources

Past and present liquid effluent discharges to the 400 Area process sewer effluent receiving
sites were reviewed for their chemical and physical characteristics. Data from 35 sources were
included and the sources are referenced in the tabulated process sewer effluent data (Table A-2,
Appendix A).

3.3.1.1 400 Area Production Water. The primary water supply for the 400 Area is well
499-S1-8], and raw well water quality for 1988, 1989, and 1990 is presented in Table 2-2.

Tritium concentrations are well below the 20,000 pCi/L drinking water standards and

WAC 173-200 groundwater quality criteria for the period from 1988 - 1990. On one occasion in
1991, tritium concetration exceeded the criteria with a value of 29,700 pCi/L. This is two to three
times greater than the results of seven other sampling events for that year and may be spurious data
(Appendix D).
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Table 3-1. Process Water Chemical Additives.

Chemical/Constituents Use Entry Location
Sodium Hypochlorite chlorination, microbiocide Injected into raw water, added
to cooling tower water
Sulfuric Acid pH adjustment (discontinued | Injected into FFTF cooling

in 1986)

tower makeup water

Dearborn 702
MgCl,
Mg (NO,),
isothiaznlines

Biocide

Added to makeup water
(FFTF) or the sump water
(FMEF)

Dearborn 717

Alkyl Dimethyl Benzyl
Ammonium Chloride,
bis(Tri-n-Butylin) Oxide

Microbiocide (discont ued in
1986)

Added to makeup water
(FFTF) or the sump water
(FMEF)

Dearborn 727
potassium hydroxide
other proprietary chemicals

Scale protection (discontinued
in 1990)

Injected into FFTF, FMEF
coolant tower water

Dearborn 878
Organophosphonic
acid, potassium salt

Scale protection

Injected into FFTF, FMEF
coolant tower water

Source: Seamans 1992
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Table 3-2. Potential Contaminant Pathways and Mitigation Measures of Potential Leaks and Spills
into the 400 Area Process Sewer System. (Sheet 2 of 3)

FACILITY

ROOM/CELL

POTENTIAL
CONTAMINANT

POTENTIAL PATHWAY

MITIGATION

FMEF

Room 307

Ethylene Glycol and
Qil

The floor drain discharges to the FMEF
Retention System. After sampling, the
Retention System is discharged to the

Process Sewer.

The floor drain will be plugged.

FMEF

Room 213

ylene Glycol and

The floor drain discharges to the FMEF
Retention System. After sampling, the
Retention System is discharged to the

Process Sewer.

A rubber dam/berm will be installed to
enclose the floor drain.

FMEF

Room 206

Irochloric Acid

The floor drain discharges to the FMEF
Retention System. After sampling, the
Retention System is discharged to the

Process Sewer.

The floor drain will be plugged.

FMEF

Room 204

Qil

The floor drain discharges to the FMEF
Retention System. After sampling, the
Retention System is discharged to the

Process Sewar

FMEF

Room 238

The floor drain discharges to the FMEF
Retention System. After sampling, the
Retention System is discharged to the
Process Sewer.

The fioor drain will be plugged.

A rubber dam/berm will be installed to
enclose the floor drain.

FMEF

Room £124

Hydrochloric Acid

The floor drain discharges to the FMEF
Retention System. After sampling, the
Retention System is discharged to the

Process Sewer.

The floor drain will be plugged.

FMEF

Room 355

Ethylene Glycol

The floor drain discharges to the FMEF
Retention System. After sampling, the
Retention System is discharged to the

Process Sewer.

A rubber dam/berm will be installed to
enclose the floor drain.

FMEF

Room E273

Ethylene Glycol

The floor drain discharges to the FMEF
Retention System. After sampling, the
Retention System is discharged to the

Process Sewer.

A rubber dam/berm will be installed to
enclose the floor drain.

L8S0-d9-OHM
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an instrumental detection limit. In order to limit the size of the data tables and still include
all pertinent data, the following conventions were followed.

¢  Data that indicated a "less than detection t" were reported when the detection limit
was lower than the regulatory limit (WAC 173-200 and DOE Order 5400.5).

e  Data that indicated a "less than detection limit" were not reported when the detection
limit was higher than the regulatory limit (WAC 173-200 and DOE Order 5400.5).

¢ Data that indicated a "less than detection limit" were not reported when no regulatory
limit was listed in WAC 173-200 or DOE Order 5400.5.

¢  Radionuclides were reported as net activity. Negative numbers for these test results
indicate a statistical variation in background counts where the background counts
exceed the sample counts.

Determination of the validity of the sampling or te protocol, qualification of the reporting
laboratories, and other quality assurance related activities were not performed during the
compilation of these data.

3.3.3 Key Parameter

Comparison of the data obtained with groundwater quality criteria revealed that with one
exception, only gross beta, pH, and tritium exceeded the evaluation criteria. The exception was a
single positive result for mercury (0.0082 ppm) in the first quarter of 1985. This compares to a
drinking water limit of 0.002 ppm. Quarterly data for 4 years prior to that date and 7 years after
show no mercury above 0.002 ppm. Since data are available for 11 years surrounding the one
positive mercury analysis, the positive analysis is considered anomalous and mercury is not
considered further. The process sewer effluent analytical results are presented in Table A-2
(Appendix A).

..itium levels in the process sewer effluent directly rrespond with water source well
concentrations. Figure 3-3 shows the dramatic drop in tritium levels when source well 499-S1-8]
went into use in 1986. It is probable that the exceedance of groundwater quality criteria for tritium
during the mid-1980’s was not caused by any 400 Area operations, but instead is attributed to the
concentration of tritium in the supply source water. Tritium was chosen as a key parameter
because:

¢  Tritium levels in the process séwer in the past routinely exceeded groundwater quality
criteria in WAC 173-200 (WHC 1991a).

¢  The current source water supply drawn from eper in the aquifer has a significantly
lower tritium concentration than the upper portion of the aquifer monitored by wells
in the vicinity of the 400 Area ponds.

e  Tritium is frequently sampled in wells in the vicinity of the 400 Area ponds and is a
highly mobile constituent.
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Two samples (one in 1981 and a second in 1983) showed beta concentrations in the process
sewer effluent that exceeded the groundwater quality criteria of 50 pCi/L. As with the source
water data, these two datum are considered to be anomal: s, with measurements preceding and
following these spikes at a representative level. Gross beta was therefore not chosen as a key

parameter.

All pH values for the source wells were within groundwater quality guidelines during 1989-
1990, while all process sewer effluent pH values were greater than 8.5. The pH levels that exceed
groundwater quality standards cannot be explained by exc sions« pH from source wells. A pH
excursion from 8.5 to 9.5 represents a very small change in equivalent OH" concentration and can
be explained by the lack of buffering capacity of the effluent water. Even a slight buffering action
from the soil column is expected to return effluent pH to within guideline limits. Therefore, pH

was not chosen as a key parameter.

In addition to gross beta and tritium discussed abo"  concentration of some additional
analytes were tabulated in Table A-2 (Appendix A) for the period 1980 to 1991. These analytes
were phosphate, ammonia, sulfate, nitrate, and chloride. These analytes are displayed because they
would provide data on loading, potentially indicate process upsets, or serve as tracer constituents
that could be measured in the groundwater and/or compared to the sanitary sewer and groundwater.

Table 3-3 compares the concentrations of selected constituents for source water and process
effluent discharged to the 400 Area ponds. Evaporation of cooling water results in concentration
of the naturally occurring salts and minerals in the process effluent when compared to the source

water.
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4.0 SITE DESCRIPTION AND CONCEPTUAL MODEL
4.1 GEOLOGY

4.1.1 Regional and Hanford Site Geology

The Hanford Site lies near the eastern limit of the Yakima Fold Belt in the ' 0 Basin.
The Pasco Basin is a structural depression divided by the Gable Mountain anticline into the
Wahluke syncline to the north and the Cold Creek syncline to the south, and is underlain by
Miocene-aged basalt of the Columbia River Basalt Group and late Miocene to Pleistocene
suprabasalt sediments. The basalts and sediments thicken into the Pasco Basin and generally reach
maximum thicknesses in the Cold Creek syncline. The suprabasalt sediments are up to 230 m
(750 ft) thick in the west-central Cold Creek syncline, and pinch out against the anticlines of the
Saddle Mountains, Gable Mountain/Umtanum Ridge, Yakima Ridge, and Rattlesnake Hills. Pasco
Basin sediments are divided into the stratigraphic units of the Ellensburg Formation, Ringold
Formation, Hanford formation, Plio-Pleistocene unit, early “Palouse" soil, and the pre-Missoula
gravels. A geologic cross section of the suprabasalt sediments north of the 400 Area is presented
in Figure 4-1.

4.1.1.1 Columbia River Basalt Group. The Saddle Mountains Basalt is the youngest formation
of the Columbia River Basalt Group and is present throughout the Hanford Site area. The Saddle
Mountains Basalt is divided into seven members, which are from youngest to oldest, Ice Harbor,
Elephant Mountain, Pomona, Esquatzel, Asotin, Wilbur Creek, and Umatilla. The Elephant
Mountain Member is the uppermost basalt unit underneath most of the Hanford Site (Reidel and
Hooper 1989).

4.1.1.2 Ellensburg Formation. The Ellensburg Formatic consists of all sedimentary units
situated between the basalt flows of the Columbia River Basalt Group. The three uppermost
interbeds of the Ellensburg formation found at the Hanford Site are, from youngest to oldest,
Levey, Rattlesnake Ridge, and Selah. The Levey interbed is found only in the vicinity of the
300 Area and lies between the Ice Harbor Member and the "'epl it Mountain M er. ...
Rattlesnake Ridge interbed lies over the Pomona Member and under the Elephant Mountain
Member, and the Selah interbed lies over the Esquatzel Member and under the Pomona Member
(Smith 1988, Smith et al. 1989).

4.1.1.3 Ringold Formation. The lower half of the Ringold Formation contains five separate
stratigraphic intervals dominated by fluvial gravels (Lindsey 1991; Lindsey et al. 1991, 1992).
These gravels, designated units A, B, C, D, and E, are separated by intervals containing deposits
typical of the over! ‘¢ and lacustrine facies associations. The uppermost gravel grades upward
into interbedded fluvial sand and overbank deposits, which : in turn overlain by intercalated
fluvial sands and a second lacustrine interval. The lacustrine deposit and the underlying fluvial
sand and overbank deposits compose the upper unit of the Ringold Formation as originally defined
by Newcomb (1958).
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4.1.1.4 Post-Ringold Pre-Hanford Deposits. Thin alluvial deposits located stratigraphically
between the Ringold Formation and Hanford formation : found throughout the Pasco Basin.
These deposits are referred to informally as the Plio-Pleistocene unit, the early "Palouse” soil, and
the pre-Missoula gravels (Myers et al. 1979, Tallman et al. 1982, Delaney et al. 1991). The
laterally discontinuous Plio-Pleistocene unit unconformably overlies the Ringold Formation in the
western Cold Creek syncline. Overlying the Plio-Pleistocene unit is the early "Palouse” soil,

which may grade up-section into the lower part of the Hanford formation. It is unclear whether the
pre-Missoula gravels overlie or interfinger with the early "Palouse” soil and the Plio-Pleistocene
unit.

4.1.1.5 Hanford Formation. The Hanford formation consists of pebble- to boulder-size gravel,
fine- to coarse-grained sand, and silt. The gravel deposits range from well sorted to poorly sorted,
and generally are informally referred to as the Pasco gravels (Brown 1975). The fine-grained
deposits make up the most extensive and voluminous part of the Hanford formation and generally
are informally known as the Touchet Beds (Flint 1938). The Touchet Beds are divided into two
facies: plane-laminated sand and normally graded rhythmites (Baker et al. 1991).

4.1.2 400 Area Geology

Information presented in this section was derived from reports of studies conducted to
support siting and design of the FFTF (WHC 1975; HEDL 1975; John A. Blume & Associates
1970, 1971). Evaluations of soil lithology and geologic structure and stratigraphy conducted in
these studies indicate that the three primary geologic units beneath the 400 Area are the Elephant
Mountain Member of the Saddle Mountains Basalt Formation, the Ringold Formation, and the
Touchet Beds of the Hanford formation. A geologic cross section extending from the FFTF to the
400 Area ponds is shown in Figure 4-2, and the location of the cross section is presented in
Figure 4-3.

Borehole 499-S1-7B (Figure 4-2), drilled during a 1969 investigation, intersected what is
believed to be the Elephant Mountain flow of the Elephant Mountain Member at 181 m (594 ft)
below ground surface. The basalt consists of 1 ' breccia a« _hof 181 to 191 m (594 to
626 ft), underlaid by scoria to a depth of 195 m (641 ft). Hard dense basalt extends downward
from the scoria to the bottom of the hole at 198 m (649 ft). The dense basalt contains horizontal to
subhorizontal flow structures and fractures dipping at 25 degrees.

The fluvial gravels and overbank and lacustrine silt and clay deposits of the lower portion of
the Ringold Formation extend downward from 101 m (330 ft) below ground surface to the
Elephant Mountain flow. The fine-grained, thinly bedded deposits are absent below a depth of
approximately 168 m (550 ft). Intervals of well-cemented material often described in well logs as
the Ringold conglomerate are found throughout the entire |-m (264-ft) interval.

Overlying the lower portion of the Ringold Formation and extending upward to

67 m (220 ft) below ground surface are light brown and brown-gray silty sands that are both
locally gravelly and locally clayey. Dense light gray-brown fluvial sandy gravels
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Figure 4-3. Location of the 400 Area and Vicinity Geologic Cross Section.
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Figure 4-7. Hanford Site Nitrate Concentrations in the Unconfined Aquifer
During 1991.
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Nitrate concentrations are somev it elevated in the area surrounding the sewage lagoon and
400 Area ponds. Elevated nitrate concentrations in this area can be attributed to the disposal of
sanitary sewage effluent in the sewage lagoon. The current 400 Area primary water supply well
(499-S1-8J) is screened deeper than other wells shown in Figure 4-9 and has a significantly lower
concentration of nitrate. This lower concentration of nitrate in well 499-S1-87 is likely due to a
vertical distribution of nitrate within the unconfined aquifer. The concentration of nitrate in
well 499-S1-J5 has been shown in Figure 4-9 for information only and has not been used in the
construction of the nitrate concentration contours because it represents nitrate concentrations deeper
in the unconfined aquifer. Tritium concentrations in the vicinity of the 400 Area ponds appear to
be lower than the surrounding areas, both up and down gradient of the 400 Area ponds
(Figure 4-10). Tritium concentrations in deep wells 499-S0-8, 499-S1-8J, and 499-S1-8C are
shown on Figure 4-10 for information only, but due to the vertical distribution of tritium within the
unconfined aquifer the deeper wells were not considered in construction of the tritium concentration
contours.

4.3.3 Potential Local Influences on Groundwater Quality

Nitrate concentrations in the upper portion of the unconfined aquifer in the vicinity of the
400 Area are due to the migration of nitrate originating from the 200 Areas (Figure 4-7).
Additionally, nitrate levels in the uncont 2d aquifer are slightly elevated in the immediate vicinity
of the sanitary sewer lagoon due to disposal of sanitary sewer effluent (Figure 4-9). Sanitary sewer
effluent contains ammonium and other nitrogen compounds that are readily converted to nitrate in
the soil column. Nitrate appears to have a vertical distribution within the unconfined aquifer, with
the deeper portion of the aquifer considerably lower in nitrate concentration. Well 499-S1-8J is
deeper than other wells presented in Figure 4-9 and has a significantly lower concentration of
nitrate.

Tritium in the unconfined aquifer is the result of migration of tritium from the 200 Areas
(Figure 4-8). Tritium concentrations in the unconfined aquifer in the vicinity of the 400 Area
ponds are lower than the concentrations rium up-gradient and down-gradient of the ponds
(F° ire 4-10). The disposal of pro § effl int 400 Area ponds appears to dilute the
trittum concentration in the unconfined aquifer in the immediate vicinity of the ponds
(Figure 4-10).

Tritium, like nitrate, appears to be vertically distributed within the unconfined aquifer, with
significantly lower concentrations of triti | deeper in the unconfined aquifer. Measurements taken
while drilling well 499-S1-8J indicate that the concentration of tritium at 79 m (260 ft)

(38,000 pCi/L) is an order of magnitude greater than that at 122 m (400 ft) (3,200 pCi/L) (Meier
Associates 1985). Construction details for the wells used in Figures 4-9 and 4-10 are listed ir
Table 4-2, and well construction logs are presented in Appendix B. Wells 499-S1-7B, 499-S1-7C,
499-S1-8A, 499-S1-8B, and 499-S1-8C are actually cased boreholes drilled around 1970 as part of
the geologic investigation to support construction of the FFTF. Of these wells only 499-S1-7B and
499-S1-7C are perforated, and it is unlikely that any of the wells have an annular seal.

Wells 499-S0-7 and 499-S0-8 were drilled for the purpose of 400 Area water supply, but because
they were installed during 1972 it is not expected that they have annular seals either.

Well 499-S1-8J was drilled in 1985 and is currently the primary production well for the 400 Area.
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Wells 499-S1-87J, 499-SO-8, and 499-S1-8C are sampling groundwater at groundwater elevations
lower than the remainder of the aforem tioned wells, and they contain groundwater with a
fraction of the contamination found in the other wells. This information supports the vertical
distribution of tritium within the unconfined aquifer with significant lower concentrations of tritium
deeper in the aquifer.

Tritium levels in the process sew effluent directly correspond with the water supply
concentrations from the production wells. Figure 3-3 shows the dramatic drop in tritium levels
when production well 499-S1-8] went into use in 1986. It is probable that the exceedance of
groundwater quality criteria for tritium in the 400 Area during the mid-1980’s was not caused by
400 Area operations. Rather, the tritium was likely due to leaking of contaminated shallow
groundwater deeper into the aquifer and into the 400 Area water supply. The cone of depression
around the production wells may have aided the downward migration of contaminants along
unsealed well casings.

Presently at the site, the extraction of groundwater with a cased and sealed production well
results in a 400 Area water supply with significantly lower concentrations of tritium and nitrate
than is present in the upper portion of the aquifer below the 400 Area (Figure 4-10), which is
contaminated by tritium and nitrate plumes originating from the 200 Areas (Figures 4-7 and 4-8).
The concentration of tritium in up-gradient well 699-8-17 versus the concentration in the down-
gradient monitoring well 699-2-7 is presented in Figure 4-11 and shows that the concentration of
tritium is significantly lower in the down-gradient monitoring well. During 1991 one groundwater
sample from the current production well (499-S1-8J) exceeded the 20,000 pCi/L groundwater
criteria for tritium (WAC 173-200), but the process sewer effluent did not increase in tritium
concentrations. In subsequent sampling periods, the groundwater in production well 499-S1-8J was
below the 20,000 pCi/L criteria (WAC 173-200) for tritium. The one sampling period in which
the groundwater from production well 499-S1-8] exceeded the groundwater criteria for tritium
(WAC 173-200) may have been anomalous, or could be due to leakage of groundwater with higher
tritium concentrations from the upper portion of the aquifer deeper into the aquifer along unsealed
well casings.
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Table 5-2. Transport Analysis.

Rate ~ timated Contaminant
L/min Constituent Retardation Contaminant Transport to
(gal/min) Factor (RF) Migration Water Table
_ (cm/day) (day)
Minimum | Tritium 1 97 37
34
® Nitrate 1 97 37
Average Tritium 1 160 22
68 (18
(18) Nitrate 1 160 22
Maximum Tritium 1 180 20
220 (59
9 Nitrate 1 180 20
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adequate method of determining where constituents originate from if they are detected in the
monitoring well. Background water quality data are provided by wells a considerable distance up-
gradient from the 400 Area ponds, such as well 699-8-17 or well 699-1-18. Although samples
taken from the up-gradient wells may not be truly representative of the groundwater directly
upgradient of the 400 Area ponds, they are adequate given the level of the impact of this site on
the underlying groundwater.

5.3.2 Reporting of Monitoring Data

Environmental surveillance of the Hanford Site and surrounding areas is conducted by
Pacific Northwest Laboratory for the DOE. Schedules for routine sample collection for the
Ground-Water Monitoring Project are contained in the Environmental Surveillance Master
Sampling Schedule (Bisping 1992). This schedule includes several wells in the 400 Area.

Table 5-3 shows the parameters sampled 1d frequency for those wells listed. Annual reports are
prepared by Pacific Northwest Laboratory.

Additional sampling for the drinkii water supply system is conducted by the Hanford
Environmental Health Foundation. Radionuclides are monitored monthly for tritium and quarterly
for gross alpha, gross beta, gamma scan, and strontium-90. In addition, approximately 60 volatile
organic compounds are monitored quarterlv, and heavy metals, physical parameters, anions, and
carbonate are monitored annually. Annu reports that summarize the collected data are prepared
by the Hanford Environmental Health Foundation.

The Westinghouse Hanford Compz ' Operational Groundwater Monitoring Program
conducts RCRA, CERCLA, and other operational monitoring programs. Sampling is conducted in
three wells surrounding the 400 Area. No CERCLA programs have been established in the
vicinity of the 400 Area.
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6.0 SUMMARY AND CONCLUSIONS

Disposal of process sewer effluent in the 400 Area ponds has negligible effect on the
groundwater in the vicinity of the 400 Area. The results of this study can be summarized as

follows.

e  The hydrologic impacts are minimal and consist of a groundwater mound on the order
of 1 ft (Figures 4-5 and 4-6) that should not change in size, unless the process sewer
effluent discharge rate changes.

e  There are no significant contaminant impacts. The process sewer effluent and the
down-gradient monitoring well (699-2-7) both have lower concentrations of tritium

fg than the up-gradient background wells (699-8-17 and 699-1-18) (Figure 4-10).
et e  While the well immediately down-gradient of the 400 Area ponds (699-2-7) may be
e screened too deep to monii  the groundwater influenced by disposal of the process
o sewer effluent in the ponds. lack of significant constituents in the process sewer
T . . s g
N effluent and monitoring of e process sewer effluent should be adequate for providing
LL‘: checks on effluent impacts to groundwater. The remainder of the monitoring wells

) are adequate for the level of the impact of this site on the underlying groundwater.
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