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Summary

This document presents a groundwater quality assessment monitoring plan, under Resource Con-
servation and Recovery Act of 1976 (RCRA) regulatory requirements found in WAC 173-303-400, and
by reference, requirements in 40 CFR 265(d)(3) and (d)(4), for three RCRA sites in the Hanford Site's
200 East Area: 216-A-10, 216-A-36B, and 216-A-37-1 cribs (PUREX cribs). The objectives of this
monitoring plan are to combine the three facilities into one groundwater quality assessment program
and to assess the nature, extent, and rate of contaminant migration from these facilities. A groundwater
quality assessment plan is proposed because at least one downgradient well in the existing monitoring
well networks has concentrations of groundwater constituents indicating that the facilities have
contributed to groundwater contamination.

The proposed combined groundwater monitoring well network includes 11 existing near-field wells
to monitor contamination in the aquifer in the immediate vicinity of the PUREX cribs, Because
groundwater contamination from these cribs is known to have migrated as far away as the 300 Area
(more than 25 km from the PUREX cribs), the plan proposes to use results of groundwater analyses
from 57 additional wells monitored to meet environmental monitoring requirements of U.S. Depart-
ment of Energy Order 5400.1 to supplement the near-field data. Assessments of data collected from
these wells will help with a future decision of whether additional wells are needed.

The near-field network wells will be sampled semiannually except for three wells (one near each
facility) that will be sampled quarterly. Groundwater samples from the near-field wells will be
analyzed for trbidity, phenols, ICP metals, anions, gross alpha, gross beta, alkalinity, ammonium ion,
arsenic, ‘%I, *H, ®Sr, and the field parameters pH, specific conducgance, temperature, and turbidity. -
Far-field network wells will be san?pled' Anpiaihe oer'pﬁm%ﬁfse ’gir‘";”}ﬁ and the Ii:iczld parameters pH,ty Jf{f :ﬁéiﬂm
_spéciﬁc conductance, temperature, and turbidity. A recently instalied well (699-37-47A) will be 1523 p0y duped ,yaa/f?
sampled quarterly for one year to assess the initial water quality for that specific well and then will be /
scheduled for semiannual sampling like the other near-field network wells.
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1.0 Introduction

This document presents a groundwater monitoring program for three Resource Conservation and
Recovery Act of 1976 (RCRA) waste management units at the Hanford Site combined under one
groundwater quality assessment program. The units are the 216-A-10 (A-10), 216-A-36B (A-36B), and
216-A-37-1 (A-37-1) cribs (PUREX cribs). The three cribs have been grouped together based on their
proximity to one another, similar construction and waste history, and similar hydrogeologic regime.
The primary objectives of this combination groundwater monitoring plan are to

 Address RCRA groundwater monitoring at the A-37-1 crib, which had not been monitored under
RCRA earlier. (An internal audit by the Environmental Restoration Contractor Team [Wyer 1995]
noted that the A-37-1 Crib did not have an RCRA-compliant groundwater monitoring program as
required by WAC 173-303-400. The monitoring program described in this plan is intended to
correct the non-conformance as noted in the audit finding.)

» Implement an “alternative” groundwater monitoring program [WAC 173-303-400, and by
reference, requirements in 40 CFR 265(d)(3) and (d)(4)] that-will assess the groundwater con-
tamination emanating from the combined PUREX cribs site at least until closure requirements are
identified.

The usual approach for RCRA groundwater monitoring at Hanford has been to design a unit-
specific monitoring program to evaluate the impact of each individual treatment/storage/disposal (TSD)
unit on groundwater quality. Consistent with this approach, the A-10 and A-36B cribs have been moni-
tored under separate, interim-status, indicator parameters evaluation programs using wells located close
to each crib. A regional monitoring approach, which combines the A-10, A-36B, and the A-37-1 crib,
is more appropriate for the following reasons:

+ The cribs have similar hydrogeology and waste constituents.

+ Groundwater monitoring resuits from one downgradient well at the A-36B Crib has shown that the
concentration of one indicator parameter (specific conductance) is significantly higher than the cor- -
responding upgradient well and indicates that the site has contributed to groundwater contamina-
tion. (This exceedance would be expected to drive the site into a groundwater quality assessment
program. However, that well is older, and its construction is not in compliance with more recent
RCRA standards.)

+ Suspected contaminant plumes emanating from these cribs extend beyond the current network
wells; hence, the monitoring network needs to assess contamination rather than concentrate effort
on determining if the site has impacted groundwater (current networks at A-10 and A-36B cribs are

in detection monitoring programs.)
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 The hydraulic gradient is very low, making it difficult to determine groundwater flow direction and
flow rate with the closely spaced wells immediately around each crib.

» Combining the three cribs into one monitoring program supports the U.S, Department of Energy's
(DOE) groundwater program consolidation efforts.

+ Combining the three cribs into one monitoring program reduces redundancy and monitoring costs
by using a more efficient, revised network to moriitor and assess groundwater contamination con-
ditions for the three PUREX cribs. '

The following sections discuss location and facility descriptions, hydrogeologic setting in the south-

eastern portion of the 200 East Area, groundwater contamination, and the proposed groundwater
' monitoring program.
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2.0 Location and Facility Descriptions.

The Hanford Site is located in south-central Washington State approximately 170 miles (272 km)
east of Seattle and 130 miles (208 km) southwest of Spokane (Figure 2.1). The Hanford Site was
initially established in 1943 by the U.S. Army Corps of Engineers as the location for plutonium
production reactors and associated plutonium extraction facilities. Two of the PUREX cribs (A-10 and
A-36B) are located in the southeast corner of the 200 East Area (Figure 2.1). The third crib (A-37-1)
is located about 420 m east-northeast near the Grout Facility (Figures 2.1 and 2.2).

WASHINGTON
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Figure 2.1. Location of the Hanford Site
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Figure 2.2. Location of the 216-A-10, 216-A-36B, and 216-A-37-1 Cribs and Other Facilities
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2.1 Adjacent Facilities

The PUREX cribs adjoin several other liquid waste disposal sites associated with past PUREX
operations and related facilities near the southeast corner of the 200 East Area (Figure 2.2). Other
disposal sites located near the PUREX cribs are the 216-A-29 Ditch, the former Grout Treatment

- Facility, six cribs, the 216-B-3 Pond system, and a retention basin (Table 2.1). Many of these facilities -

received effluent that was similar to that discharged to the PUREX cribs:

Table 2.1. Selected Waste Disposal Facilities Located Near the A-10, A-36B, and A-37-1 Cribs
(Environmental Sites Database {formerly Waste Information Data System])

: ‘Waste Volume

Site Name™ Dates Used L) Waste Description
B-Pond (RCRA) 1945-present™ 2.4 x 10" B Plant cooling water, PUREX chemical sewage, stcam -
System condensate (mixed waste).
A-5 Crib '1958-1961 1X10 Predecessor to the A-10 Crib, similar waste.
A-6 Crib 1955-1970 3.4x10° PUREX steam condensate, floor drainage, storage basin

‘ overflow (mixed waste).
A-8 Crib 1955-1991 - 1.2x 10° Condensate from waste stdragc tanks, condenser cooling
' water (low-level waste).
A-24 Crib 1958-1966 8.2 x 10° Condensate from waste storage tanks (low-level waste).
A-29 Ditch 1955-1991 not available Chemical sewer waste from PUREX-demineralizer
(RCRA) . - : wastes (corrosive, possibly hazardous)
A-30 Crib 1961-1992 7.1x 10° PUREX steam condensate, floor drainage, storage basin
overflow (low-level and nitrate}
A-37-2 Crib 1983-1992 1.09 x 10° PUREX steam condensate (low-level radicactive)
A-38-1 Crib Never used 0 Intended to receive liquid waste discharged to A-10 Crib.
A-42 Retention 1978-present not available Diversions from PUREX chemical sewer, cooling water,
Basin and steam condensate (mixed waste), Treated,
. discharged to other facilities.
A-45 Crib 1987-present <iX 10 Successor to A-10 Crib, similar waste
Grout Treatment Never used,; 0 Mixed wastes were to be blended into & slurry and poured
Facility (formerly Grout Project into underground vaults for storage; however, site was
RCRA) canceled in neverused,
1994,

(a) All site names except Grout Facility are prefixed by 216-, Sites are not RCRA-regulated unless noted.
(b) B Pond comprises a main pond and three lobes: A, B, and C. Only C lobe is currently active.
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2.2 Crib Descriptions

A physical description of the PUREX cribs, their operating histories, effluent characteristics, and
current monitoring status follow. Appendix A contains the physical descriptions and general summary
reports for each of the PUREX cribs from the Hanford Environmental Sites Database.

2.2,1 216-A-36B (A-36B) Crib

The A-36B Crib, now retired from use, was a liquid waste disposal facility for the PUREX Plant
(Smith and Kasper 1983). The A-36B Crib is located in the 200 East Area approximately 360 m south
of the PUREX Plant. It is approximately 110 m east of the 216-A-10 crib.

- The A-36B Crib is the southern 150 m of a longer crib, originally known as the 216-A-36 Crib
(see Figure 2.2). The original crib dimensions were 180 m long, 2.1-3.4 m wide, and 3.7 m deep. A
0.15-m-diameter perforated distributor pipe was placed at the bottom of the crib on a 0.3-m thick bed
of gravel, covered with another 0.3 m of gravel, and backfilled to grade. Ammonia scrubber distillate
waste from the PUREX Plant was discharged through the distribution pipe to the crib and allowed to
percolate through the soil column.

The original crib (216-A-36) received liquid .effluent from September 1965 to March 1966.
A substantial inventory of radionuclides was disposed to the crib and is assumed to have infiltrated
sediments near the inlet to the crib (Smith and Kasper 1983). Before the separation of A-36A and
A-36B, dilute nitric acid also may have been discharged with the wastewater. To continue effluent
- discharge to the crib, it was divided into two sections: 216-A-36A and A-36B. Grout was injected into
the gravel layer to form a barrier between the two sections. The liquid effluent discharge point was
moved to the A-36B Crib section and the A-36A portion of the Crib was no longer used. Discharge to
the A-36B Crib resumed in March 1966 and continued until October 1972, when the crib was tempo-
. rarily removed from service (Smith and Kasper 1983). The A-36B Crib was placed back in service in
November 1982 and operated until it was taken out of service again in August 1987 (Aldrich 1987).

Ammonia scrubber distillate disposed in the A-36B Crib consisted of condensate from nuclear fuel
decladding operations in which zirconium cladding was removed from irradiated fuel by boiling ina
solution of ammonium fluoride and ammonium nitrate. Other waste stream constituents included the
radionuclides of Pu, *H, U, %Sr, *¥Cs, '®'%Ru, ®Co, '¥$n, ’Pm, *'Am, and I (Aldrich 1987).

An interim-status, indicator parameter evaluation program has been in operation at the A-36B Crib
since May 1988 (Kasza 1994). The RCRA closure/post-closure plan for the A-36B Crib is scheduled
to be submitted to the Washington State Department of Ecology (Ecology) and the U.S. Environmental
Protection Agency (EPA) in June 2000. This action will satisfy the Hanford Federal Facility Agree-
ment and Consent Order (Tri-Party Agreement), Milestone M-20-33 (Ecology et al. 1994). The
A-36B Crib is part of the Comprehensive Environmental Response, Compensation, and Liability Act
of 1980 (CERCLA) 200-PO-2 Operable Unit.
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2.2.2 216-A-10 (A-10) Crib

The A-10 Crib, now retired from use, was also a liquid waste disposal facility for the PUREX Plant
(Smith and Kasper 1983). The A-10 Crib is located in the 200 East Area approximately 120 m south of
the PUREX Plant. It is approximately 110 m west of the A-36B crib (see Figure 2.2). The A-10 Crib
is 84 m long, has a V-shaped cross section, and is 14 m deep. Several waste streams, collectively
described as process distillate discharge, were disposed of to the A-10 Crib and were allowed to per-
colate through the soil column.

The A-10 Crib first received liquid waste over a 4-month period during the PUREX startup in
1956. In 1961, the A-10 Crib replaced the 216-A-5 Crib and received PUREX effluent continuously
until 1973. Periodic discharges were received in 1977, 1978, and 1981 (Smith and Kasper 1983).
From 1982 to 1987, effluent discharges resumed on a continual basis. Discharge between 1981 and
1986 averaged 1 x 10° L per year, In 1987, the A-10 Crib was taken out of service and replaced by
the 216-A-45 Crib (Aldrich 1987). ‘

The process distillate discharge waste stream to the A-10 Crib was characteristically acidic and
contained concentrated salts. Other waste stream constituents included aliphatic hydrocarbon com-
pounds; organic complexants; and the radionuclides *H, Pu, U, ®Sr, *'¥Cs, '®1%Ru, ¥Co, **8n,
'47Pm, 2'Am, and '¥’I (Aldrich 1987). .

An interim-status, indicator parameter evaluation program (Kasza 1994) has been active for the
A-10 Crib since November 1988. The RCRA closure/post-closure plan for the A-10 Crib is scheduled
to be submitted to Ecology and the EPA in 2000. This document will satisfy the Tri-Party Agreement
Milestone M-20-33 (Ecology et al. 1994). The A-10 Crib is part of the CERCLA 200-PO-2 Operable
Unit. ‘

2.2.3 216-A-37-1 (A-37-1) Crib

The A-37-1 Crib, now retired from use, was also a liquid waste disposal facility for the PUREX
‘Plant (Smith and Kasper 1983). It is located near the former Grout Treatment Facility, approximately
600 m east of the PUREX Plant (Figure 2.2). The original crib dimensions were 213 m long, 3 m
wide, and 3.4 m deep. A 0.25-m-diameter corrugated, galvanized, perforated distributor pipe was
placed on 1 m of gravel fill. The distributor pipe was covered with gravel, a layer of plastic, and
backfill material. Associated structures include two liquid level risers, a vent riser, and a diversion
box. The diversion box was originally designed to receive waste via the 216-A-30 Crib. In 1976, a
line was constructed from the 207-A Retention Basin to the northeast inlet of the diversion box. The
southeast inlet and outlet were available to divert wastes to another crib, if needed. The diversion box
and inlet and outlet pipes were filled with concrete in June 1994 to eliminate any inadvertent entry of
water to the waste water diversion box and the connected cribs. Waste water entered atthe southeast -
end of the crib, which is at a lower elevation than the northwest end. This configuration favored
infiltration at the southeast end of the crib.
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The A-37-1 Crib first received liquid waste from March 1977 to April 1989. The waste stream
included process condensate from the 242-A Evaporator and included the radionuclides Pu, *Sr, '*Ru,
1¥1Cs, ¥Co, and U (Smith and Kasper 1983). The process condensate was regulated as a mixed waste
because it contained radionuclides, spent halogenated and nonhalogenated solvents, and ammonia
(toxic). The estimated annual quantity of dangerous waste (49,120 kg) represents the maximum annual
output of evaporator process condensate during operating campaigns. Discharge to the A-37-1 Crib
was discontinued in April 1989. However, verbal reports during subsequent site visits indicated that
water could be heard flowing through the distribution box that diverted waste water to the crib. In
1994, the distribution box was permanently sealed by filling it with concrete, thus eliminating any
inadvertent routing of waste water to the crib.

The A-37-1 Crib is one of several liquid effluent discharge sites that were excluded from the list of
RCRA sites in the Tri-Party Agreement (Ecology et al. 1994). Under the Tri-Party Agreement,
Milestones M-17-00A and M-17-00B, the excluded sites were the subject of a liquid effiuent study to
determine their environmental impact. Listed wastes were identified in the effluent stream to the A-37-
1 Crib, thereby obligating the operator to bring the crib into compliance with RCRA regulations.
Discharge to the crib was terminated in April 1989, and a Part A RCRA permit application was
submitted for the site in February 1990. Subsequent investigations indicated the potential presence of
chlorinated hydrocarbon solvents from operation in B Plant and T Plant, and a revised Part A was
submitted in May 1993. A second revision was submitted in June 1994 to transfer responsibility for the
facility to Bechtel Hanford, Inc., the environmental restoration contractor. The facility is currently
scheduled for closure under RCRA final status, and a closure plan is scheduled to be submitted to
Ecology and the EPA in 2000. The A-37-1 Crib is part of the 200-PO-4 Operable Unit. '

Although the crib was not included among the initial RCRA sites listed in the Tri-Party Agreement,
it was subsequently monitored along with the non-RCRA active effluent discharge sites by the Opera-
tional Monitoring Program (DOE-RL 1994).  Some of the wells near the crib were also monitored as
part of the 216-A-29 Ditch RCRA groundwater assessment monitoring program.
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3.0 Hydrogeologic Setting

This section summarizes the geologic and hydrologic features that control the direction and rate of
* groundwater flow and contaminant movement near the PUREX cribs and the area of the contamination
plumes emanating from the PUREX cribs. The following descriptive material has been excerpted from
the recent annua! Hanford Site groundwater monitoring report (Hartman and Dresel 1997), ground-
water monitoring plans (Kasza 1994), and other sources (Knepp et al. 1994, Lindberg et al. 1993,
Lindberg et al. 1997). The geology and hydrology of the Hanford Site and the 200 East Area are
described in Delaney et al. (1991), Lindsey et al. (1992), Connelly et al. (1992), and Hartman and

Dresel (1997).

The Hanford Site is located in the Pasco Basin, a broad sediment-filled depression that lies within '
the Columbia Basin physiographic province. The Hanford Site is noted for its thick sedimentary fill,
wide areal variability in groundwater and contaminant movement, relatively thick vadose zone in a
temperate desert environment, and limited natural recharge to the aquifers locally.

3.1 Geology

The PUREX cribs are located on the eastern side of a large flood bar (i.e., cataclysmic flooding)
known as the 200 Areas Plateau. The ground surface in the network area is relatively flat, but slopes
gently toward the north. Elevation of the ground surface ranges from about 220 m near the A-36B and
- A-10 cribs to about 205 m near the A-37-1 Crib,

The general stratigraphy in the vicinity of the PUREX cribs includes the following strangraphlc
units (upper to lower) (see Figure 3.1):

+ A discontinuous veneer of Holocene eolian silty sand

+ Cataclysmic flood deposits of the Hanford formation consisting predominanily of sand, but con-
taining substantial percentages of gravel in the lowermost and uppermost portions of the unit

» The fluvial Ringold Formation with thick layers of river gravel intercalated with sequences of
overbarik silts and fine-grained paleosols

« Bedrock consisting of Columbia River Basalt flows that dip gently to the south toward the axis of
the Cold Creek syncline. The uppermost two flows are within the Elephant mountain member
(Lindberg et al. 1997) of the Saddle Mountains Basalt Formation.

Although the stratigraphy at all three crib sites contains the general strétigraphic section described
above, differences exist between the A-10 and A-36B cribs area to the southwest and the area near the
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A-37-1 Crib to the northeast. The differences are mainly in the Ringold Formation stratigraphy
(Figure 3.1). To the southwest near the A-10 and A-36B cribs, the Ringold Formation contains three
mappable units including coarse-grained fluvial units A and E (Lindsey et al. 1992) equivalent to basal
coarse unit 9 and upper coarse unit 5 (of Thorne et al. 1993) with the fine-grained lower mud unit (unit
8 of Thorne et al. 1993) separating them. However, in the vicinity of the A-37-1 Crib (northeast) the
lower mud unit and unit E are missing. The Hanford formation rests directly on Ringold Formation
unit A. (For more detail on stratigraphy in the vicinity of the PUREX cribs and the Grout Facility see
Lindberg et al. 1997, Lindberg et al. 1993 or Lindsey et al. 1992).

Beneath the Hanford formation, the uppermost Ringold Formation unit that predominates is unit E
(unit 5 of Thorne et al. 1993), composed mostly of sandy gravel. However, near the Supply System
and the southeast corner of the 200 East Area there are remnants of the upper Ringold unit composed
of silty sand and sandy silt. The top of the Ringold Formation is at an elevation of 130 m above sea
level near the southeast corner of the 200 East Area, and the total Ringold Formation thickness is about
69 m (Lindberg et al. 1997). In contrast, at the 300 Area the top of the Ringold Formation is 97 m
above sea level, and the total thickness is about 45 m (Swanson et al, 1992).

To the southeast and east (the direction of overall groundwater flow away from the PUREX Cribs),
the same general stratigraphy continues except that the thickness and elevations of the geologic units
change. The overall underlying structure is of a slight southwestern dip toward the axis of the Cold
Creek syncline. In the vicinity of the PUREX cribs, the Hanford formation is about 80 m thick and is
mostly sand and interbedded sandy gravels. The Hanford formation thins dramatically to the southeast,
away from the Pleistocene cataclysmic flood bars on which the 200 Areas are located. Its thickness is a
fairly uniform 40 to 20 m to the southeast in the intervening 600 Area until it thins to near zero near
the Columbia River, The base of the Hanford formation is irregular, carved into the top of the Ringold
Formation by the cataclysmic flooding. '

3.2 Hydrogeology
3.2.1 Surface Water

No natural surface water bodies exist near the crib sites or in the area of the groundwater con-
tamination plumes downgradient from the crib sites except for the Columbia River (Figure2.1 and 2.2).
However, the 216-B-3 Pond (B Pond) and the Treated Effluent Disposal Facility (TEDF) are effluent
disposal sites northeast and east (respectively) of the crib sites. Discharges of waste water to B Pond
and the TEDF recharge the uppermost aquifer and control the direction of groundwater flow from the
northeast. However, discharges to B Pond will be terminated in iate 1997, The TEDF began dis-
charging wastewater to the ground in 1995 and will continue in the future. '
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3.2.2 Vadose Zone

. The vadose zone in the vicinity of the PUREX cribs comprises predominantly the middle sandy
sequence of the Hanford formation. Beds containing gravel or silt are common in this sequence but
their percentages are minor compared to the large amount of sand. The vadose zoneé in the vicinity of

the A-10 and A-36B cribs is approximately 99 m thick; in the vicinity of the A-37-1 Crib it is about

84 m thick.

Estimates of contaminant and moisture migration rates through the vadose zone beneath the eastern
portion of the crib sites (i.e., near the A-37-1 Crib) were made for the liquid effluent study (WHC
1990). Calculations based on available data suggest the following:

* During routine operation of the A-37-1 Crib, travel time of waste water through the vadose zone to
the water table was on the order of 8 to 9 months

+ Under average flow conditions, the vadose zone was unsaturated (i.e., the calculated infiltration
rate was less than the saturated hydraulic conductivity of the vadose zone).

- Maximum depth of penetration for the relatively small quantities of ¥’Cs and *Sr (< 1 Ci) was about
40 m. Mobile constituents reached the water table with the waste water that was discharged.

Fayer and Walters (1995) estimated groundwater infiltration from precipitation through'the vadose
zone that eventually makes its way to recharge the aquifer. Their study included the entire Hanford
Site. In the areas of the PUREX cribs and in the areas of the groundwater contamination plumes
emanating from the PUREX cribs, the average recharge rates range from near zero to approximately
100 mm/yr. The areas of near zero recharge correspond to areas of heavy vegetation. The areas
where the recharge is approaching 100 mm/yr correspond to the areas stripped of vegetation within
the 200 East Area and the area of major active sand dunes north of the Supply System. Most of the
600.Area between the 200 East Area and the 300 Area corresponds to zones where the recharge rate
is in the range of 0.5 to 20 mm/yr.

3.2.3 Hanford/Ringold Aquifer System

The uppermost aquifer in the vicinity of the cribs is either unconfined or locally confined, depend-
ing on the presence or absence of the lower mud unit of the Ringold Formation (see Figure 3.1). Near
the A-10 and A-36B cribs, the water table is within unit E of the Ringold Formation. From the water
table (at approximately 122 m elevation) downward to the lower mud unit (at about 100 m elevation)
the aquifer is unconfined and about 22 m thick. Below the lower mud unit, the aquifer is locally con-
fined and about 24 m thick. However, near the A-37-1 Crib, the water table is within the lowest por-
tion of the Hanford formation or the upper part of the Ringold Formation (unit A). The lower mud unit
pinches out between the crib locations so the aquifer is unconfined to the base of the Ringold Formation
at about 85 m elevation. Therefore, the thickness of the unconfined aquifer near the A-37-1 Crib is
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approximateiy 37 m. Wells near the A-10 and A-36B cribs are screened entirely within unit E of the
Ringold Formation but are screened in the Hanford formation and/or unit A of the Ringold Formation
near the A-37-1 Crib (see Figure 3.1). '

In most of the area southeast of the PUREX cribs, where the groundwater contamination plumes
are located, the water table is within the lower portions of the Hanford formation (Hartman and Dresel
1997). However, in the area immediately downgradient of the PUREX cribs and near the Supply Sys-
tem the Ringold Formation upper unit and unit E (unit 5) extend above the water table. The Ringold
Formation upper unit is stratigraphically above unit E and is predominantly silt and fine sand.

Estimates of hydraulic conductivity in the area near the PUREX cribs range from 18 m/d
(Kasza 1992) to 3,000 m/d (Connelly et al. 1992). The lower estimates are from siug tests in gravelly
sands of the Hanford formation at well 299-E25-42 (240 m northwest of the A-37-1 Crib), and the
higher estirnates are from a hydraulic conductivity map constructed from compiled data (Connelly et al.
1992). Near the southeast corner of the 200 East Area (well 699-37-47A), the hydraulic conductivity
of the uppermost aquifer system in the Ringold Formation unit E is interpreted to be 60 m/d from slug
tests (Lindberg et al. 1997, Appendix F). Results of a pumping test at the Grout Treatment Facility
(Hanford formation sandy gravels underlain by Ringold Formation unit A sandy gravels) indicate
hydraulic conductivity at 305 m/d (Swanson 1994), Transmissivity values estimated from model cali-
bration (Hartman and Dresel 1997, Figure 3.6) show that it ranges from up to 125,000 m%d near the
PUREX cribs and in the area.immediately southeast of the PUREX cribs to as low as 250 m?/d near the
Columbia River in the vicinity of the Supply System.

Groundwater flow direction in the area northeast of the PUREX cribs (interpreted from water table
maps) is predominantly from the northeast to the southwest due to the influence of B-Pond (Figure 3.2) '
where groundwater is flowing radially outward. However, to the west and northwest, the water table is
extremely flat making estimates of groundwater flow direction and rate difficult. Estimates from plume
maps (Section 4.0) suggest that groundwater flow direction in the area west and northwest of the
PUREX cribs is to the southeast. Therefore, groundwater from the B Pond area most likely joins
groundwater from the northwest (200 East Area) and flows toward the south and southeast. Results
of flowmeter analysis in well 699-37-47A (near the southeast corner of the 200 East Area) show that
groundwater in the upper 4 m of the unconfined aquifer is flowing to the southeast at approximately
. 0.5 m/d (Lindberg €t al. 1997). Farther southeast and east of the PUREX cribs, in the area between
_the 200 East Area and the Columbia River, groundwater flow direction is southeast and east as can be

shown from the groundwater contaminant plumes (Section 4.0).

The water table gradient in the vicinity of B Pond is much steeper than in the area near the PUREX
cribs (Figure 3.2). This variation in groundwater flow may be due to local recharge effects or differ-
ences in hydraulic conductivity in the upper portion of the unconfined aquifer. Finer, less transmissive
sediments beneath B Pond (e.g., the Ringold Formation lower mud unit) give way to coarser, more
transmissive sands and gravels to the west (Ringold Formation unit E).
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4.0 Groundwater Chemistry

This section lists the contaminants of concern and contains contaminant plume maps. A primary
objective is to correlate contaminant spatial and temporal distribution patterns with historical dis-
charges, The data are from groundwater monitoring wells located near the PUREX cribs, wells at
adjacent facilities, the regional monitoring network of the Hanford Site Surveillance Program, and
well 699-37-47A.

Well 699-37-47A was drilled to basalt and groundwater was sampled (for the constituents listed in
Table 4.1) at six different levels in the saturated zone between the water table and the uppermost basalt
flow (Lindberg et al. 1997). Three of the samples were collected from the unconfined aquifer (Ringold
Formation unit E) above the lower mud unit, and three were collected from Ringold Formation (unit A)
below the lower mud unit. The depths below the water table of the six groundwater samples were as
follows (in descending order): :

e 46m
= §.8m
e« 150m

Ringold Formation lower mud unit (16.8 to 30.5 m)

* 33.8m
* 45.7m
‘e 582 m

The analysis results provide information about the vertical distribution of the major contaminant plumes
possibly emanating from the PUREX cribs at a location where groundwater flow converges from the
northwest direction (A-10 and A-36B cribs) and from the northeast (A-37-1 Crib).

4.1 General Contaminant Plumés

4.1.1 Specific Conductance

A general indication of B Pond groundwater movement and chemical contaminant distribution is
illustrated with the specific conductance map for the 200 East Area (Figure 4.1). Specific conductance
of ambijent Hanford groundwater is about 350-400 pmho/cm compared to about 140 gmho/cm for
" Columbia River raw water used as cooling water discharged to B Pond. Thus, specific conductance of
groundwater decreases as it mixes with waste water from B Pond and other sites. Smaller areas of
elevated specific conductance are superimposed on this general pattern in the vicinity of the PUREX
cribs. Groundwater analysis results from well 299-E17-9 near the north end of the A-36B Crib showed
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" Table 4.1. Constituents Analyzed in Groundwater Samples Collected From Well 699-37-47A
While Drilling '

Analysis

pH (field and lab)

specific conductance (field and lab)

temperature (field)

alkalinity (field)

total organic carbon

total organic halogen

turbidity (field)

total dissolved solids

Maetals (filtered): ,
Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, Sn, V,

Zn.

Anions by ion chromatography:
‘bromide, chloride, fluoride, nitrate
nitrite, phosphate, sulfate

Radiological:

gross alpha/gross beta
gamma scan

H

%Sr

1291

%Te

Ra

VOA: :
(including: acetone, hexone, methylene chloride, trichloroethane)

Other:
‘ammonium ion
cyanide

U
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Figure 4.1. Specific Conductance in the Uppermost Aquifer, 200 East Area
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specific conductance as high as 636 umho/cm during 1996. However, well 299-E17-9 does not meet
construction standards of WAC 173-160 and is not used for statistical comparisons. Two wells
adjacent to the A-37-1 Crib (299-E25-19 and -20) also have slightly elevated conductivity relative to
“background conditions (B Pond waste water mixed with groundwater), although evaporator condensate
discharged to the crib had relatively low specific conductance (80-400 pmho/cm).

4.1.2 Arsenic

The As plume is shown on Figure 4.2. Analyses of groundwater collected during 1996 from wells
in the vicinity of the PUREX cribs show that the maximum concentration of As (outside of well 699-
3747A) was 12.0 pg/L (MCL 40 CFR 141-143 = 50 pg/L, WAC 173-200-40 = 0.05 pg/L) in four
wells (299-E25-11, -E25-18, -E25-19, and -E25-20). The source of the As may be past diScharges of
chemical waste in which As was present as a contaminant (e.g., the 216-A-29 Ditch) or associated with
chemical carryover from the 242-A Evaporator wastes discharged to the A-37-1 Crib. The large As
plume also includes the area in the vicinity of the A-10 and A-36B cribs. Although no direct evidence
shows that the southwest extension of the plume is caused by discharges to the A-10 and A-36B cribs,
As-contaminated waste water is known to have been discharged to these cribs,

The vertical distribution of As at well 699-37-47A is as follows at the six sampling depths below
the water table (Lindberg et al. 1997):

* 46m 114 ug/L
« 88m- 9.5 pug/L
* 15.0m 7.6 pg/L

16.8 to 30.5 m below water table = lower mud unit

* 33.8m 84.8 ug/L
* 45 7m 12.1 pg/L
¢ 58.2m 3.2 ug/L

The vertical sampling data at well 699-37-47A show that As concentrations in the groundwater
decrease downward throughout the upper portion of the unconfined aquifer (Ringold Formation

unit E) from 11.4 to 7.6 pg/L. Below the Ringold Formation lower mud unit, the As concentration is
84.8 pg/L and then it decreases with increasing depth throughout the Ringold Formation unit A to

3.2 pg/L near the base of the unit. Arsenic concentration of 84.8 pg/L is higher than anywhere else in
200 East Area groundwater. One possible explanation for this As anomaly is that it is from B Pond or
the A-29 Ditch where the Ringold Formation lower mud unit is missing. Another possible explanation
is that the As anomaly could be a local, naturally occurring source. Naturally occurring As also has
been considered for anomalous concentrations of As found in groundwater beneath the 216-Z-20 Crib
in the 200 West Area (Johnson 1993).
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Figure 4.2, Arsenic in the Uppermost Aquifer, 200 East Area
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4.1.3 Nitrate

There are two nitrate plumes in the vicinity of the PUREX cribs (Figiu'e 4.3). One plume is near
"the A-37-1 Crib, where the concentration of nitrate is greater than that detected in surrounding wells.
During 1996, well 299-E25-20 had the highest nitrate concentration near the A-37-1 Crib at
25,000 pg/L (MCL 45,000 pug/L).

The other piu:he trends northwest to southeast across the southern portion of the 200 East Area.
Wells in the immediate vicinity of the A-10 and A-36B cribs show nitrate concentrations that are higher
than surrounding wells in this portion of the nitrate plume. Well 299-E17-9 had the highest concentra-
tion of nitrate near the PUREX cribs during 1996 (near A-36B) with 130,000 ug/L. The higher level
of nitrate in well 299-E17-9 is probably responsible for elevated specific conductance in this well. The
increased concentration of nitrate in the vicinity of the cribs indicates that A-10 and/or A-36B, as well
as A-37-1, are a source of mitrate contamination.

The total lateral extent of the nitrate plume extends outward from the vicinity of the PUREX cribs
to the Columbia River and from the old Hanford Townsite to the 300 Area (Figure 4.3). The lower
concentration of nitrate in the plume between the Central Landfill and the 200 East Area indicates that
less nitrate came from the sources in later than in earlier discharges. The slightly more concentrated
portion of the plume near the 400 Area is probably due to the 400 Area Process Trenches. The reason
for the other area of elevated nitrate northwest of the Supply System is unknown, but both areas corres-
pond to an areas of lower tritium concentration (Figure 4.4). :

The vertical distribution of the nitrate plume downgradient of the PUREX cribs at well 699-37-47A
is from 3,900 to 8,590 pg/L in the unconfined aquifer between the water table and the Ringold lower
mud ynit. These results are lower than previously interpreted for this area from nitrate concentration
maps of the 200 East Area, Below the Ringold Formation lower mud unit, nitrate ranged from below
detection to 72 ug/L. :

4.1.4 Tritium

A large °H plume extends diagonally from northwest to southeast beneath the 200 East Area and
then spreads out in a large fan-shaped plume extending to the Columbia River (Figure 4.4). The plume
also extends from the vicinity of B Pond to the south and southwest to intercept the main portion of the
plume. The most concentrated portion of the plume passes through the area of the A-10 and A-36B
cribs. The *H plume at concentrations above the interim DWS (20,000 pCi/L) is spread over a large
area of the central Hanford Site, from the 200 East Area to the Columbia River near the old Hanford
Townsite on the east and to the 400 Area and the Supply System to the southeast. The highest concen-
trations during 1996 were found in the southeastern corner of the 200 East Area near all three of the
PUREX cribs. At well 299-E27-9 the *H concentration averaged over 3.5 million pCi/L.

4.6



200 Areas
TEDF

E o

US Ecology 202;8251:
° . Q
o
o
Central
Lgndfill

L)

216-A-38-1
Crib

400 Area
{Fast Flux Test Faciiity)

o | l
° oK -
° N Hanford
0° e ‘ l Townsite

_216-A-37-1

Crib

-
[ |
[ ]
o
Q
218-A-37-2

216-A-10
Crib ;
216-A45 ]
\20 Crib e
L] 218-A-38A || |
Crib ;
216-A-3GB
Crib
vy
P — e r— s )

[+] 100 200 300 400 maters
! L ) L i

[—ttepeppp————
[+] 300 GO0 BOO 1200 faet

© Monitoring Well (no result)

lill 7?0 1590 IZIIO SD.OCImhn

I T T T 1
G 2260 4500 A7B0 0000 heet

o

618-10
Burial Grounds

B7jpmi45 Aprd 10, 1807 9:53 AM




| . o
Hanfard
N Townsita

L]
BC Crict')s
200- : _ ‘
o Area : , \ |
US Ecology

o
N

Central {J

Landfill
[+]

Supply System
Q

[+] [ ] o

20000

¢

P

618-10
Burial Graunds

T T

B o sy

400 Area
(Fast Flux Test Facility)

[ ]
o S ~
:“
D
; Richland o
} "~ North o ﬁ]
4, A _
N ren
P o
& !
i ;f o
I . . o
Basalt Above Water Table P \“*-»..\
— Tiitium (pCifL} A
® Monitaring Well ( .
@ Manitoring Well (no result) ‘ . S
| )
4
o 1 2 3 4  Semeun
T ) T 1 . \\:‘
0 1 2 3 milan X
| “‘W‘
BTrIA % Aprd 10, 1997 8:45 AM

—_—




Portions of the *H plume are less concentrated near the 400 Area and the Supply System. The
decreased concentration near the 400 Area is probably due to discharges of waste water from the
400 Area Process Trenches. One explanation for a lower concentration of *H (and higher concen-
tration of nitrate) near the Supply System is that groundwater movement may be retarded there due to
the lower hydraulic conductivity of the Ringold Formation upper unit and unit E that extend above the
water table. The higher concentration of nitrate and lower concentration of *H there could be remnants
of groundwater contamination (or in the case of *H, lower concentration) from earlier times.

The vertical distribution of the *H plume downgradient of the PUREX cribs at well 699-37-47A
ranged from 17,700 pCi/L at 4.6 m below the water table to 13,000 pCi/L at 8.8 m. At 15 m below
the water table, the *H activity was 14,200 pCi/L. Below the Ringold Formation lower mud unit, the
*H activity was within the counting error in all three groundwater samples. The result at 4.6 m below
the water table (within the screen interval of the finished well) is more than an order of magnitude
lower than was previously interpreted for this location.

4.1.5 Iodine-129

Much of the 200 East Area is underlain by *’I-contaminated groundwater. In addition, the plume
at concentrations greater than 1.0 pCi/L (the interim DWS) extends to the east as far as the old Hanford
Townsite and to the southeast beyond the Central Landfill (Figure 4.5). The highest average
concentration (> 5 pCi/L} is found in wells in the southeastern corner of the 200 East Area, The
highest concentrations of '*I during 1996 were at well 299-E17-14 (near A-36B) with 13.59 pCi/L and
well 299-E24-17 (near A-10) with 13.18 pCi/L. The primary source is PUREX process condensate
previously discharged to the A-10 and 216-A-45 cribs. Evaporator condensate discharged to the
A-37-1 Crib also may have contributed to the widely dispersed plume that remains today.

The vertical distribution of '**[ in well 699-37-47A ranges from 2.13 pCi/L at 4.6 m below the
water table to 3.7 pCi/L at 15.0 m below the water table. Below the Ringold Formation lower mud
unit, the '*I activity was within the counting error in all three groundwater samples.

4.1.6 Beta-Emitting Radionuclides

The highest beta activities within and near the 200 East Area are on the north side of the 200 East
Area. The highest concentration of beta-emitting radionuclides detected during 1996 in the south-
eastern portion of the 200 East Area was at well 299-E17-14 (an A-36B well), where beta activity was:
measured at 81.8 pCi/L.. Gross beta activity is not elevated near the A-37-1 Crib.

Technetium-99 and *°Sr are the primary contributors to the beta plume, and gross beta as screening
analyses has replaced routine ®Tc and *Sr analyses at A-10 and A-36B RCRA groundwater monitoring
programs. However, in the one well that was still analyzed for *Sr, the reported concentration was
15.7 pCi/L. when gross beta was 81.8 pCV/L (April 1996). *Tc activity was not analyzed in well
299-E17-14 during 1996. The last time **Tc activity was measured in a sample from 299-E17-14 was
August 1994, and the activity level was 209.0 pCi/L. *Tc is no longer analyzed in groundwater
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samples taken from PUREX cribs wells because the reported values in the past were well below the -
interim DWS of 900 pCi/L. Unfortunately, small concentrations of %Tc can mask the presence of *Sr
when gross beta is used as the screening analysis. -

The vertical distribution of gross beta in well 69-37-47A was typical of the normal Hanford Site
gross beta background of 7 to 8 pCi/L in the three samples above the Ringold Formation lower mud
unit. Below the lower mud unit, the results were 31.6, 82.0, and 57.2 pCi/L, respectively, for 33.8 m,
45.7 m, and 58.2 m depths below the water table. Since the %gr and ¥Tc activities were within or near
the counting error in all six of the vertical groundwater samples, the elevated gross beta is most likely

due to U daughters (See Section 4.1.7).
4.1,7 Uranium

Elevated concentrations of U were discovered in groundwater samples collected while drilling well
699-37-47A. The elevated U concentrations were discovered in the three groundwater samples col-
lected below the Ringold Formation lower mud unit. The three results were 220, 395, and 197 pg/L
(proposed MCL 20 pg/L) for samples collected at 33.8, 45.7, and 58.2 m (respectively) of depth below
the water table (Lindberg et al. 1997). These results appear to be anomalous.

To investigate the possibility that the U might be naturally occurring, isotopic U analyses were con-
~ ducted on the three samples. The results of the isotopic U analyses showed that **U was not detected
(Lindberg et al. 1997). Naturally occurring U would have no detectable 261, whereas U from past
Hanford activities likely would have been irradiated and, if irradiated, definitely would have detectable
quantities of 2*U. However, the possibility exists that cold (unirradiated yet enriched) or dummy
(unenriched and non-irradiated) U was used at the start of thc PUREX Plant operations, and that U
could have been disposed to the ground subsequently causing the U anomaly in well 699-37-47A.

Co-contaminants discovered with the anomalous U may also help identify the source as natural or
human-related. A co-contaminant with the anomalous U js arsenic. Arsenic and antimony are known
to be co-contaminants with some occurrences of natural U. The lack of ®Te, nitrate, and *H in samples
with the anomalous U suggests that an irradiated U source is not the cause of the anomalous U. The
lack of nitrate suggests that an unirradiated {cold) enriched U source or unenriched U source used
as dummy fuel are not the cause of the anomalous U. -

Other evidence that the U probably is not caused by waste water discharges to the PUREX cribs is
that analyses of groundwater from wells near the PUREX cribs have not detected U at the higher con-
centrations discovered below the Ringold Formation lower mud unit in well 699-37-47A. The highest
concentration previously detected was 41.1 pCi/L (58.7 pg/L) in well 299-E24-2 in October 1982.
Furthermore, it is unlikely that the A-10 and A-36B cribs could be the source of U contamination in
Ringold Formation unit A because of the presence of the Ringold Formation lower mud unit as a local
confining layer directly below those cribs. However, the lower mud unit is missing beneath the A-37-1
Crib. The U anomaly in unit A is discussed further in Sections 4.4 and 5.3.2.
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4.2 Historical Trends

Concentration history plots for nitrate and *H, two of the major contaminants related to the A-10,
A-36B, and A-37-1 cribs, are shown in Figures 4.6 and 4.7. Both the *H and nitrate time series plots
show a gradual decline from early 1990 to the present. This decline is probably due to discontinuance
of waste water discharges to the cribs. Furthermore, as the recharge rate/infiltration rate returns to
pre-disposal conditions, the decline will probably continue (i.e., increases are not expected). Nitrate
shows a concentration versus time pattern that is very similar to °H, especially in wells 299-E17-1
(downgradient of the 216-A-10 crib), 299-E17-14 (downgradient of the 216-A-36-B crib), and
299-E25-19 (downgradient of the 216-A-37- 1 crib).

Since very little nitrate was actually measured in effluent discharged to the three PUREX cibs of
concern in this plan, the occurrence of elevated nitrate in groundwater beneath the crib is probably due

to biodegregation by bacterial action of the ammonium ion to nitrate (explained further in Appendix B).

Some of the nitrate may have come from nitric acid discharged to 216-A-36 Crib before the A-36B
Crib was isolated from the 216-A-16 Crib. Waste water containing nitric acid (acidic) is incompatible
with the alkaline waste water containing ammonium distillate that is known to have been dlscharged to
the A-36B Crib.

50,0000
216-A-10
Well: 209-E17-1
40,0000 216-A-36B
) - Well; 289-E17-14
[=%
2 —— 216-A-37-1
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; _
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10,0000
0 ] - 1 ' 1 (] 1 3 ([ 1
86. 87 B8 89 90 91 92 93 94 95 95 G7
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Figure 4.6. Time Series Plots of Tritium in Combination Network Wells
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Figure 4.7. Time Series Plots of Nitrate in Combination Network Wells

4.3 Contaminant Screening Results

~ Groundwater samples have been collected for the A-10 and A-36B cribs under the RCRA ground-
water monitoring program and for the A-37-1 wells from 1) the operational monitoring program, 2) a
one-time liquid effluent study conducted during 1989 and 1990 (WHC 1990), and 3) the RCRA
groundwater monitoring program for the A-29 Ditch.

RCRA Groundwater samples were first collected from the A-10 network in November 1988 and
from the A-36B network in May 1988 (Kazsa 1994). The cribs were sampled for contaminant indicator
parameters, groundwater quality parameters, drinking water parameters and site-specific parameters as
required by interim status regulations stipulated in 40 CFR 265, Statistical evaluations of indicator
parameter-evaluation data were performed semiannually from 1990 to 1996 {e.g., DOE-RL 1991). -
The statistical method used was the AR t-test (Chou 1991). The statistical evaluations of the contami-
nant indicator parameter data have not shown that the groundwater quality has been impacted from
waste discharged into the A-10 and A-36B cribs (specific conductance should have been sensitive to
elevated nitrate concentration). However, individual constituents originating from the PUREX cribs
have been detected in groundwater and have exceeded MCL or interim drinking water standards
(e.g., nitrate and *H),

Tables 4.2 and 4,3 summarize the process knowledge, constituents detected from 1988 to 1994,
constituents detected since 1994, and the constituents exceeding primary and secondary DWS from
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Table 4.2. 216-A-10 Crib Contaminant Screening Summary

Process Knowledge Waste consisted of process distillate discharge that was characteristically acidic and contained
concentrated sajts, Other wastes included aliphatic hydrocarbon compounds, organic complex-
ants, and radionuclides including *H, Pu, U, %Sr, 1¥17°Cy, 10106y, &Cp, ¥8n, "'Pm, #'Am, and
e .

Constituents 1,1,1-Trichlorosthane Co K

Detected 1988-1994% | 2-Butanone %Co <K

" in Groundwater 4,4'-DDT Coliform Bacteria Ra
Acetone Cu %Ry
Al ) O] Se
Ammonia I5Ey Si
Sb Fluoride Ag
1245} Gross Alpha Na
As Gross Bata Sr (elemental)
Ba Hydrazine gy
Be 129 Styrene
"Be . Fe Sulfate
Bis(2-ethylhexyl) phthalate Pb ¥Te
B Nzpy Sn
Bromide Li Toluene
Cd Mg *H
Ca Mn u
Carbon disulfide Hg b ]
14Ce/Pr Methylene chloride A
ey Ni Zn
¥igg Nitrate Zn
Chloride Nitrite ®Zr/Nb
Cr ‘Pu

Constituents Al’ Cu %Ry

Detected Since Sb Fluoride Se

1984 in 13 Gross Alpha Si

Groundwater As Gross Beta Ag
Ba Hydrazine Na
Bis(2-ethylhexyl)phthalate 19 St (elemental)
Be Fe *Sr
B Pb Sulfate
Bromide Mg *Tc
Cd Mn Sn
Ca Hg H
Carbon disulfide Methylene chioride u
Chloride Ni ' ]

Cr 'Nitrate \'
Co K Zn
“Co . Ra
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Table 4.2. (contd)

Constituents Cr (100 ppb)®™ Mn (50 ppb)™ 1%py (30 pCirL)

Exceeding Primary ’

and Secondary MCL | Gross Alpha (15 pCi/L}) Ni (100 ppb)® 3H (20,000 pCi/L)

and DWS Since

1994-1996“ in 1% (1 pCifL) Nitrate (45,000 ppb)

Groundwater ‘

MCL - Maximum Contaminant Level .

DWS - Drinking Water Standards

(a) Listed constituents are from wells 299-E17-1, 299-E17-19, 259-E17-20, 299-F24-17, 299-E24-18, 299-E24-2, and/or
299-E24-36 MCL.

() The unfiltered metal was above the MCL.

Table 4.3. 216-A-36B Lrit Contamninant Screening Summary

Process Knowledge | Waste consisted of process condensate from nuclear fuel decladding operations in which zirconium
cladding was removed from irradiated fuel by boiling in a solution of ammonium fluoride and
ammonium nitrate. Other waste stream constifuents included radionuclides of Pu, *H, U, *8r,
1370, 06Ry 800, 18Sn WPm ¥Am_ and 1297

Constituents 2,4-Dichlorophenol ¥Cy Nitrite

Detected 1938- 2 4-Dimethylphenol Chloride Phenol

1994* in 2-Propanol Cr K

Groundwater 4,4-DDE Co “K
4,4'-DDT “Co Ra
Acetone Coliform Bacteria Copper %Ry
Al Cresols (methylphenols) Se
WAm Di-n-butylphthalate Si
Ammonia MEu Ag
Sb %Ry Na
15k Fluoride Sr {elemental)

As Gross Alpha wSr

Ba Gross Beta Sulfate

Be | »Te

"Be Fe Sn

Bis(2-ethylhexyl) phthalate Pb Toluene

B ‘ Mipy Trichloromonofluoromethane

‘Bromide Mg *H

Cd Mn U

Ca Hg . m.m.mu

Hc Methy! ethy! ketone A

WCe/Pr Methylene chioride Zn

14 Ni 87Zn
Nitrate $ZriNb
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Table 4.3, (contd)

Constituents Al Cu _ Si
Detected Since Sb . Di-n-butylphthalate Fluoride Ag
1994%in As Gross Alpha Na
Groundwater Ba . Gross Beta ] Sr (elemental)
Be 1291 %sr
B Fe Sulfate
Bromide _ Pb _ : *Tc
Cd Mg Sn
Ca Mn . H
b oI Ni . U
#1Cs Nitrate Bimsay
Chloride K v
Cr Se ) Zn
Co
“Co
Constituents Sb (6 ppb) 129 (1 pCi/L) Nitrate (45,000 pph)
Exceeding Primary :
and Secondary Cr (100 ppb)®™ Fe (300 ppb)®™ . ®Sr(8pCill)
MCL and DWS <
Since 1994-1996" In | Gross Alpha (15 pCi/L) Ni (100 ppby® *H (20,000 pCifL)
Groundwater '
MCL - Maximum Contaminant Level
DWS - Drinking Water Standards
(a) Listed constituents are from wells 299-E17-5, 299-E17-9, 299-E17-14, 299-E17-15, 299-E17-16, 299-E17-17, 299-E17-
18, 299-E24-18, and/or 299-E24-36,
(b) The unfiltered metal was above the MCL.

1994 to 1996 for the A-10 and A-36B cribs, respectively. Wells in the A-10 network exceeded the
MCL or DWS from 1994 to 1996 for Cr, gross alpha (probably U), '*I, Mn, Ni, nitrate, "®Ru, and
H. Wells in the A-36B network exceeded the MCL or DWS from 1994 to 1996 for Sb, Cr, gross
alpha (probably U), '¥I, Fe, Ni, nitrate, ®Sr, and *H.

Before 1990, the A-37-1 Crib (monitored under the operational groundwater monitoring program)
had historically focused on radiclogical constituents and nitrate. The program was supplemented by
analysis of CFR 265 Appendix IX and site-specific constituents as part of the Liquid Effluent Study
(WHC 1990). The survey provided a broad screening of both inorganic and organic contaminants that
included most of the constituents potentially present in effluent to the crib. The RCRA groundwater
monitoring network for the A-29 Ditch also included some wells near the A-37-1 Crib. The wells were
sampled for anions, TOC, TOX, and *H. Selected samples were also analyzed for VOAs and other
organics. Results have been presented in RCRA Quarterly Reports (e.g., DOE-RL 1993),

The process condensate discharged to the A-37-1 Crib was a low-salt alkaline solution. The major
contaminants of concern based on effluent measurements are *H, ammonium/nitrate, acetone, and
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hexone. Based on process knowledge, but not confirmed by effluent measurements, methylene
chloride and trichloroethane are also suspected. The organic constituents have not been detected,
however, in the groundwater. Small quantities of fission products and transuranics were also dis-
charged to the crib as carryover from the 242-A Evaporator. They include *H, U, *Sr, *Cs, and
'Pm (Aldrich 1987). ‘ : |

Table 4.4 summarizes the process knowledge by listing 1) constituents detected from 1988 to 1994,
2) constituents detected since 1994, and 3) the constituents exceeding primary and secondary MCL or
DWS from 1994 to 1996 for the A-37-1 network. Wells in the A-37-1 network exceeded the MCL or
DWS in 1994-1996 for Al, Sb, Cd, Cr, ®1, Fe, Mn, Ni, nitrate, °H, and Zn.

In most cases, the metals that have exceeded the DWS have been from unfiltered samples. The
presence of relatively high concentrations of metals in unfiltered samples is believed to be a result of
well construction-related particles in the groundwater (DOE-RL 1994). Excluding the metal anomalies
the only significant detections in all three cribs were *H, 'ZI, ®Sr, and nitrate.

The nitrate levels for the three cribs are detected at higher levels than expected based on process
knowledge information. For example, the maximum nitrate concentration identified in waste stream
analyses of A-37-1 was 5 mg/L as compared to a maximum groundwater concentration of 235 mg/L.
The only other nitrogen species of this magnitude identified in evaporator process condensate was
ammonium at a maximum concentration of 2200 mg/L. In contrast, ammonium was detected in
groundwater only infrequently, and the maximum concentration was only 0.3 mg/L (WHC 1990).
Two possible explanations for the apparent nitrate/ammonium anomaly are as follows:

1. Ammonium from the effiuent stream was converted to nitrate in the soi! column beneath the crib
through the process of nitrification (conversion of ammonium to nitrate by bacterial action).

2. Dilute nitric acid miy have been discharged to the 216-A-36 Crib (before A-36A and A-36B
separation) along with an inventory of waste fission products from the separations processes.

4.4 Summary of Groundwater Chemistry: Conceptual Model

Based on the foregoing review of existing groundwater data (including natural recharge, Sec-
tion 3.2.3) and historical effluent information, the volume of hazardous wastes retained in the soil
column and the volume that was flushed through the soil column is unclear. The following conceptual
model of contaminant behavior and status beneath the A-10, A-36B, and A-37-1 cribs is proposed. A
schematic illustration conceptualizing the processes and information described above is provided in
Figure 4.8. The illustration presents a conceptual model (in the vicinity of the PUREX cribs) of the
site hydrogeology and the influence of waste management during active disposal of liquid wastes.
Liquid wastes were released in the cribs, percolated vertically-downward, and spread laterally an
unknown distance as they moved through the vadose zone. As the wastes intercepted and mixed with
groundwater in the unconfined aquifer, they moved laterally with the groundwater flow.
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Table 4.4. 216-A-37-1 Crib Contaminant Screening Summary

Process Knowledge Waste consisted of process condensate made up of a low-salt alkaline solution. Major
contaminants included ammonia, acetone, hexone, methylene chloride, trichloroethane, tritium,
uranium strontium-90, cesium-137, and promethium-147.

Constituents 1,1,1-Trichloroethane Cu Pentachlorophenol

Detected 1988- 4,4'-DDD Delta-BHC K

1994% in 4,4'.DDT Dieldrin K

Groundwater Aldrin Dimethoate Ra
Al Endrin 166
Ammonia Endrin Aldehyde Se
Sb IMEy Si
l!sSb usEu Ag
As Flyoride Na
Ba Gross Aipha Sr (elemental)
Be Gross Beta Sulfate
Be Heptachlor ¥Te
Bis(2-ethylhexyl) phthalate Heptachlor epoxide Sn
B Hydrazine Ti
Cd 157 Toluene
Ca Fe Tris-2-chloroethy! phosphate
l“CC/PI‘ Pb !H
1340y Lindane U
iy Li BTy
Chioride Mg v
Chloroform Mn Zn
Cr Hg “Zn
Co Methylene chloride #Zr/Nb
®Co Ni m-Cresol
Coliform Bacteria Nitrate

Constituents 1 Al Gross Alpha Ag

Detected Since Sb Gross Beta Na

1994 fn As Hydrazine St (elemental)

* Groundwater Ba i Sulfate
Be Fe *Tc
B Pb Sn
Cd Mg 'H
Ca Mn U
Chloride Ni S ]
Cr Nitrate v
Co K Zn
Cu S8i
Fluoride -
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Table 4.4. (contd)

Constituents 1 atgooppy® 1] (1 pCi/L) Nitrate (45,000 ppb)
Exceeding Primary
and Secondary DWS | Sb (6 ppb) Fe (300 ppb)®™ H (20,000 ppb)
or MCL Since 1994-
1996 in Cd (5 ppb)™ : Mn (50 ppb)® Zn (5000 ppb)®
Groundwater

Cr (100 ppb)® Ni (100 ppb)™

MCL - Maximum Contaminant Level
DWS - Drinking Water Standards
(a) Listed constituents are from wells 299-E25-11, 299.E25-18, 299-E25-19, 299-E25-20, 299-E25-31, and/or 299-E25-44.

{b) The unfiltered matal was above the MCL.

This conceptual model applies to groundwater contamination moving through the upper portions
of the unconfined aquifer (i.e., immediately below the water table). A model for movement of
groundwater constituents beneath the Ringold Formation lower mud unit (such as the U and As
discovered in well 699-37-47A) demands a different pathway for contaminant movement. First, if the
U and As are natural (i.e., not related to human activity at Hanford), then their presence may be
related to the U anomaly discovered in the borehole geophysics at the base of the lower mud unit
(Lindberg et al. 1997), or from ariother source upgradient. If the U and As are a result of past Hanford
activities, then the pathway may be through an access to the Ringold Formation unit A near 216-B-3
Pond, 216-A-29 Ditch, or the A-37-1 Crib (where the lower mud unit is missing), or some other breach
in the lower mud unit, followed by movement structurally down-dip to the vicinity of well 699-37-47A.
The U and As anomaly is discussed further in Section 5.2 (objectives of the proposed groundwater
monitoring program) and Section 5.3.2 (as it relates to possible addition of new wells to the well
network).
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Figure 4.8. Conceptual Site Hydrogeologic Model for 216-A-10, 216-A-36B, and 216-A-37-1 Cribs
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5.0 Groundwater Monitoring Program

This section describes an interim-status groundwater quality assessment program for the A-10,
A-36B, and A-37-1 cribs. It is developed in accordance with RCRA regulatory requirements found
in WAC 173-303-400, and by reference, requirements found in 40 CFR 265.93(d)(3) and (d)(4).
The plan follows appropriate guidance from RCRA Ground-Water Monitoring: Draft Technical
Guidance (EPA 1992), RCRA Ground Water Monitoring Technical Enforcement Guidance Document
(EPA 1986a), Environmental Investigation and Site Characterization Manual, WHC-CM-7-7
(WHC 1988) (or equivalent PNNL Procedures) and Quality Assurance Project Plan for RCRA
Groundwater Monitoring Activities, WHC-SD-EN-QAPP-001 (WHC 1995) (or equivalent PNNL
QA Plan). -

5.1 Objective

The main objective of the monitoring program is to assess the contaminants of concern that have
. migrated to in the groundwater from the three RCRA facilities (A-36B, A-10, and A-37-1 cribs) and .
determine the nature (including concentration), rate of movement, and extent of this contamination in
groundwater. Data from 11 wells in the immediate vicinity of the cribs and 57 wells monitored by the
Hanford Site Groundwater Surveillance Project (sitewide groundwater monitoring) will be used to
make this determination.

A secondary objective is to identify the cause (and possible solutions for) the elevated nitrate and
specific conductance at well 209-E17-9. ' The anomaly of U and As below the Ringold Formation
lower mud unit in well 699-37-47A may be evatuated further.

5.2 Approach

The three PUREX cribs have been grouped together based on their proximity to one another,
similar construction, similar discharged wastes (from PUREX Plant operations), ‘and their similar
hydrogeologic regime. In grouping the three cribs into one assessment-level program, several adjacent
facilities were considered but excluded. The A-AX Tank Farms contain waste with unknown ground-
water impact and the waste still in the tanks, 216-B-3 Pond system is an active site with a different
hydrologic regime, and the 216-A-29 Ditch received waste of a different composition (PUREX Plant
chemical sewer) than the three PUREX cribs. Furthermore, because the three cribs all discharged
similar wastes to the ground and are collectively reSponsible for large groundwater contamination
plumes extending all the way to the Columbia River, separating the plume contribution of each separate
crib is very difficult. It is more efficient to combine the three cribs into one waste management area
and assess the contaminant plumes as if they were from one combined source.
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The proposed network will monitor the groundwater following Interim-status assessment require-
ments (40 Code of Federal Regulations [CFR} 265.90[d]). These regulations state: _

(d) If an owner or gperator assumes (or knows) that ground-water monitoring of indicator
parameters in accordau?:q with §§ 265.91(b) and 265.92 would show statistically significant
increases (or decreases in the case of pH) when evaluated under § 265.93(), he may, install,
‘operate, and mainsain an alternate ground-water monitoring system (other than the one described
in §§ 265.91 and 265.92). _ ' '

The A-10 and A-36B cribs were previously monitored under detection-level programs, Although
the RCRA-compliant wells of those networks did not show that indicator parameters exceeded critical
means, results from well 299-E17-9 (which does not meet RCRA construction standards) indicate that
specific conductance exceeded the critical mean (613.1 umhos/cm) once in 1995 (626.3 umhos/cm) and
again in 1996 (634 umhos/cm). Furthermore, nitrate, As, *Sr, “’I,_ 3H and gross alpha exceed the
MCL or interim DWS in wells of the A-10 and A-36B networks. .

The A-37-1 Crib has not been monitored as a RCRA site in the past, but data from wells adjacent
to the crib show that it also has affected groundwater (see Section 4.0). Furthermore, if the site had
been monitored under RCRA, existing data suggest that there may have been exceedances of specific
conductance (Section 4.1.1).

The elevated levels of nitrate and specific conductance at well 299-E17-9 (216-A-36B Crib) and the
anomalous occurrence of U and As in the deeper portions of well 699-37-47A will be examined further
by examining the process and waste disposal history of the PUREX Plant process. For instance, the
high nitrate and corresponding elevated specific conductance near the A-36B Crib may be due to the
discharge of dilute nitric acid in the A-36A portion of the crib before the A and B parts were separated,
The waste history is unclear because the disposal of waste water containing nitric acid is very different
than the alkaline waste water expected during the discharge of ammonia scrubber distillate in A-36B
Crib. Similarly, the uranium and arsenic at well 699-37-47A may be due to a “cold” run of unenriched
uranium that was discharged to the ground during PUREX Plant startup.

5.3 Groundwater Monitoring Design

This section describes the aquifer that will be monitored, groundwater monitoring wells that will be
included in the proposed groundwater monitoring network, sampling frequency, groundwater consti-
tuents to be analyzed, and a plan to assess the new information from well 699-37-47A to determine if
construction of additional network wells is warranted.

5.3.1 Definition of Uppermost Aquifer

As discussed in Section 3.2, the uppermost aquifer beneath the southeast portion of the 200 East
Area and the area downgradient containing the contaminant plumes are predominantly within the
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Ringold Formation. In some areas, the water table may be within the lower portion of the Hanford
formation. The uppermost aquifer extends from the water table to the top of the Ringold Formation
lower mud unit or to the basalt surface, where the lower mud unit is absent (see Figure 3.1).

5.3.2 Proposed Groundwater Monitoring Well Network

The proposed monitoring well network includes 11 near-field wells located in the immediate
vicinity of the PUREX cribs (Figure 2.2) and 57 far-field wells located predominantly in the 600 Area
between the 200 East Area and the Columbia River (Figure 5.1, Table 5.1). . The far-field wells are
also monitored to meet the requirements of DOE Order 5400.1 for environmental surveillance. Since
this plan proposes to use environmental surveillance wells to monitor the large nitrate, *H, and '*I
plumes, the number of wells monitored will change as environmental surveillance needs change. No
new wells are planned for FY-1998, but additional data from the new monitoring network and from
PUREX Plant operations history will be assessed to determine the need to drill additional wells in or
after FY-1998. Appendix C contains as-built diagrams of the near-field wells and schematic diagrams
of far-field wells. :

The objective of the well network in groundwater assessment monitoring is to characterize the.
extent and concentration of groundwater contamination plumes. Because there are existing wells in the
area of the PUREX cribs, the wells needed to be evaluated to determine which ones should be included
in the network. Individual near-field wells were chosen based on the following criteria:

» Location
.« Well design
+ Contaminant concentration history.

The assigned priority of these factors is highest for location, followed by well design (meets
'WAC 173-160), and then concentration history.

Using these criteria, two RCRA-compliant welis and one non-compliant well were selected down-
gradient of the A-10 and A-36B cribs for a total of three downgradient wells per crib. The two non-
compliant wells were selected because of their contamination history (higher concentrations of consti-
tuents of concern). Well 299-E24-18 (a RCRA-compliant well) was selected as the upgradient well for
groundwater flowing from the northwest. Well 299-E25-31 (also a RCRA-compliant well) was selected
as the upgradient well for groundwater flowing from the northeast.

The selection of appropriate far-field monitoring well locations depended on adequate spacial
coverage to define the existing contaminant plumes. Because the *H plume covers the largest area, the
far-field wells that were chosen are within the 2,000 pCi/L concentration portion of the *H plume
(Figure 4.4). Other wells were added around the perimeter of the 2,000 pCi/L isopleth on the *H
concentration map to continue to monitor plume advancement. If the *H plume becomes larger, more
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Table 5.1. Proposed Groundwater Monitoring Network "\r?uiﬂf’
. ' . Te
Far-Field Wells (Within 2,000 pCVL Tritium Plume)
Sampied Once Every"l‘hree Years (As a Minimum)
699-47-5 v 699-46-218 " 699-46-4 «~ 699-43-3 " -
699-42-12A~ - 699-41-1~ 699-41-23 699-40-1%"
699-38-15 % 699-35-9 v~ 699-33-42 699-32-43
699-32-22Av 699-31-11%" 699-31-31¢ 699-29-4
699-28-40¢ 699-27-8 v . 699-26-15A%" 699-25-33A%
699-24-34BY 1659-22-35 & - 699-21-6 + 699-20-E12
599-20-20/*’ 699-20-E5 ~ 699-17-5 699-10-E|25 -
699-9-27 699-8-17 ¥ 699-8-25 «~ 699-2-3
699277 699-1-184 ¢ 699-S3-E12 ¢~ 699-S6-E4A
699-S6-E14 699-S19-E13*” 699-S19-E14+ _699:80-7
499-S0-8 399-1-18A 417
' APF
‘Far-Field Wells (Inmediately Outside 2,000 pCVL Tritium Plume)
Sampled Once Every Three Years (As a Minimum) _
699-48-7A7 399-6-1 %" 699-40-33A 7 699-24-46 v
699-19-431 699-14-38- 699-83-25 v~ 699-58-19
699-512-3 699-531-17 699-S27-E14 699-S25-E16A*
Near-Field Wells
Sampled Semi-Annually (except for c‘me well at each crib™)
Upgradient
299-E24-18% (A-10 Crib) V;
299-E25-31™ (A-37-1 Crib),
Downgradient 5
A-10 Crib A-36B Crib A-37-1 Crib
299-E17-1"7 299-E17-1409% 299-525-19“2,‘/-
299-E24-16%Y" 299-E17-17% 299-E25-17
. 299-E17-16® 299-E17-9 V 299-37-47A
(@) Well meets standards of WAC 173-160
| (®) Well sampled quarterly
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atv*wells will be added. Conversely, in areas where the *H concentration drdps below 2,000 pCi/L, wells
will be dropped from the list. The same wells will be adequate to mondtor the ™I and nitrate plumes
'\;\'\ because they are within the area covered by the *H plume.

\\. Although the majority of proposed far-field wells'do not megf the construction requirements of
k WAC 173-160 (and are by reference not RCRA compliant), théy are considered adequate to meet the
' far-field monitoring requirements of this plan for the followiflg reasons:

1. Well construction materials (i.e., casing of carbon stgel with or without stainless steel screen) will
not react adversely with the constituents of conce ~

2. The Hanford Site is in an arid environment whefe the lack of surface and annular seals is not |
expected to allow water to move through the yell annulus, Furthermore, most wells are screened
or perforated at, or immediately below, the ater table. Inter-aqulfer communication is not a
problem.

Several of the wells are screened in deeper portions of the unconfined aquifer. These wells wilt be
sampled to help provide an indication of tjfe vertical nature of the plumes.

The issue of the anomalous U and As found below the Ringold Formation lower mud unit in well
699-37-47A remains unresolved. Wigh the data collected thus far, it is not possible to completely rule
out past PUREX operations as a soyfce for the U and As. This issue will continue to be examined as
additional data are received from yell 699-3747A and other wells surrounding the PUREX cribs and
thore information is gathered abgfit the operational history of the PUREX Plant. Results of further
study of this issue will be addc to a groundwater rnomtormg assessment report, which is dlscussed in
Section 5.5.

5.3.3 Determination of Groundwater Flow Paths-

In addition to measuying depth to water in all wells at the time of sampling, water {evels will be
. measured in network wélls during June each year. The larger data set will be used to construct water

table maps and estimate the direction of groundwater flow and the horizontal hydraulic gradient,
5.3.4 Sampling And Analysis

“The majority/of the near-field network wells will be sampled semi-annually. Par-field wells will be
sampled annually because in these more distant areas major changes in plume characteristics oceur very-
slowly. Three/wells, one in or near each crib (299-E24-16, 299-E17-14, and 299-E25-19), will be
“monitored q Arterly. Two of these three wells are compliant with WAC 173-160 and are immediately
downgradieyt  of each of the cribs they are near (there are no RCRA-compliant wells near the A-37-1
Crib). Data from these three wells will be assessed quarterly to determine if there are any changing
contamingnt conditions near the cribs (required by 40 CFR 265.93 [d][7][i]}. Depth to water will be
measured before samples are collected. The welis will be purged, and samples will be collected after
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specific conductance, temperature, and pH have stabilized. In the case of wells that pump dry because
of low-permeability sediments, the sample will be collected after recharge.

Table 5.2 lists the constituents to be sampled for all the network wells except the new well
(699-37-47A). These constituents were chosen based on the history and screening results discussed
in Sections 4.2 and 4.3. Gross alpha will be used as a screening analysis for uranium. The new well
was sampled once for CFR 265 Appendix EX constituents (Table 5.3) and will be sampled quarterly for
one year after its construction for site-specific constituents (Table 5.3) to assess the initial water quality
for the well. Pesticides, herbicides, and coliform will be dropped from the list if they are not detected
in the first quarter because they are not of potential concern. After one year, the well will be sampled

semiannually.
Table 5.2. Combination Network Constituent List
Far-Field Wells Near-Field Wells
Field-Analyzed parameters: Field-Analyzed parameters:
PH . pH ~
specific conductance specific conductance =
temperature temperature -
turbidity turbidity
turbidity
phenols ¥
ICP metals”
anions anions +~
gross alpha*”
‘ gross beta v~
Site-Speclfic Parameters: Site-Specific Parameters:
3y alkalinity
1291 ammoniur ion «
As v
1297 e
JH v
”sr I/
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Table 5.3. Constituent List for Assessing Initial Water Quality for the New Well 699-37-47A

Once (Appendix IX - additional requirements
Quarterly (for one year) for first quarterly sampling) '
pH
specific conductance
TOX
TOC
turbidity
phenols :  phenols (Appendix IX)
ICP metals
also including: As, Pb, Se
Hp
anions sulfide
organic phosphate pesticide
alpha
beta
Ra
Site-Specific:
alkalinity
ammonjum
1291
‘H
semi-VOA (Appendix IX)
VOA (Appendix IX) -
PCB '
dioxin and dibenzo furans
Tl
cyanide
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Groundwater sampling procedures, sampling collection documentation, and chain-of-custody
requirements are described in the Environmental Investigation Instructions (EIl) Manual (WHC 1988)
and in the Hanford Groundwater Monitoring Project QA Project Plan (PNNL. 1997). Work by
subcontractors shall be conducted to their equivalent approved standard operation procedures.

- All field sampling activities will be recorded in the proper field fogbook as specified in EIf 1.5
(WHC 1988). Before each well is sampled, the static water level will be measured and recorded as
specified in EIl 10.2 (WHC 1988). Based on the measured water level and well construction details,
the volume of water in the well will be calculated and documented on the well sampling form or field
logbook. Each wel! will be purged until the approval criteria are met, as specified in EIl 5.8 (WHC
1988). Purge water will be managed according to EI 10.3 (WHC 1988). If a well pumps dry because
of very slow recharge or low water levels, samples will be collected after recharge.

Quality assurance requirements are defined in the Westinghouse Hanford Company Quality
Assurance Manual (WHC-CM-4-2) and Article 31 of the Hanford Federal Facility Agreement and
Consent Order (Ecology et al. 1994). The RCRA sampling and analysis program is supported by
PNNL (1997). Sample preservation and chain-of-custody are discussed in EIl 5.1 (WHC 1988).

Procedures for field measurements (pH, conductivity, turbidity, and temperature) are specified in
the user's manuals for the meters used. Laboratory analytical procedures are specified in PNNL
(1997). Most of the analytical methods are selected from those provided in Test Methods for Evalu-
ating Solid Waste (EPA 1986b). For constituents with no analytical method specified by EPA (1990),
other methods are selected as specified by PNNL (1997). '

5.4 Statistical Analysis of Groundwater Monitoring Data

No statistical comparisons of upgradient and downgradient chemistry will be performed while the
monitoring program is in assessment status. However, a quarterly assessment is required of data that
are being collected quarterly. The one well that is sampled quarterly at each of the three PUREX cribs
will be compared with historical data to determine if there are any significant changes (e.g., signifi-
cantly higher or lower concentrations of groundwater contaminants).

5.5 Data Management, Notification, and Reporting

Validation and verification of groundwater chemistry and water level data are performed according
to the Environmental Investigations Manual, WHC-CM-7-8, Section 2.6, or an equivalent PNNL pro-
cedure. Data are flagged if associated with suspect quality control data. Data are also screened for -
completeness and representativeness by a project scientist assigned to the PUREX cribs. Data are
compared to historical and spatial trends. Suspected data are investigated through the Request for Data
Review (RDR) process (PNL 1994) procedure DA-3 and are flagged in the database.
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Annual reporting of the groundwater quality assessment program is required for compliance with
40 CFR 265, Subpart F, assessment monitoring. This requirement will be met by summarizing the
groundwater quality and the flow chéracteristics in the annual Hanford Site groundwater monitoring
report produced by PNNL. The report will specifically emphasize any significant changes in ground-
water chemistry as determined by the quarterly assessments.

After at least one year of data are gathered from the proposed groundwater monitoring well net-
work, a groundwater quality assessment report will be prepared discussing data collection and inter-
pretations resulting from those data. The assessment report will also include results of the study to
answer the question about the unresolved arsenic and uranium anomaly below the Ringold Formation
lower mud unit at well 699-37-47A, as well as the high levels of nitrate and specific conductance in
well 299-E17-9.
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Appendix A

" Environmental Sites Database (Formerly Waste Information
Data System) for the 216-A-10, 216-A-36B, and A-37-1 Cribs



Environmental Sites Database
General Summary Report

Site Code: 216-A-10 . {8~Jan-96 Page 1

Site Names: 216-A-10, 216-A-10 Crlb

Site Type: Crib

Responsible B

Organization: .

Site Description: ~390 ft south of the 202-A Bullding The unit consists of an 8-in. SST plpe placed horizontally 30 it
. ’ below grade, 27 ft east of the centerline. The slte has a wedge-shaped gross section and a side slope

of 1:1.5. The excavation has 15 ft (414,000 cu f!) of rock flif, backfilled over.

Status: Inactive

Start Date: 1956

End Date: - March 1887

Operable Unit: 200-PO-2

Hanford Area: 200E

Coordinates: () 5749783 (N} 1354399 Washington State Plane

Assoclated Structures: The original distribution pipe, 8-in. V.C.P., 30 ft below grade; The new distribution pipe, 8-in.

Site Accessible:

Access Restrictions:

Health Restrictions:

Driving Instructions:

Environmental
Monitoring Desc:

Release Desc:

SCH 5 plpe, ~5 ft long; two layers of vinyl plastic 26, 304 sq ft, separating the grave! from the
backfily; two vent structures made of 8-in. SST piping, 30 ft long; & vent box resting on a 6-ft
by 4-ft concrete pad; three 6-in. SCH 5 risers extending from the bottom to the vent structures.

No

Underground Radloactive Material

Radiological surveys aof the surface are performed annually. Well Number #299-E17-01: Tviees
Since the beginning of CY 1984, contaminant H-3 has presented an Increasing trend, -

exceeding the September 1985 number for the first time since PUREX resumed operations.

NO3 has been on a continual Increasing trend since March 1964. Concentration has tripled

sinca September 1985. Well Number #299-E24-02: Observation determined a sixfold

Increase (alpha) in September 1985. it is presently at approximately two times the U-238

concentratfon imit. The NO3 trend has been Increasing since Juna 1985, currently

fluctuating about five times the Drinking Water Standard (DWE).

Release Potential Desc:

Site Comment:
Waste Desc:

Process Desc:

During 1956, the site was used only for testing purposes using nenradioactive water. From
4956 to November 1951, the site was imactive. From November 1961 to January 1978, the
site received process condensate from the 202-A Building. From January 1978 to Octaber
1981, the site was again inactive, From October 1961 to 1986, the site raceived the process
condensate from the 202-A Bullding, The crib received the comrosive/mixed waste POD at an
average flow rate of 60 gal/min. POD is an acldic waste stream generated from two product
concentrators in the PUREX process. The pH of this waste ranged from 1.0 to 2.5 standard
units which makas it a corrosive mixed waste, Appro¥imately 138,096,000 pounds of waste
were disposed of in the crib In 1986
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Site Code: 216-A-10 18-Jan-96 Page 2

References:

1. H. L. Maxfield, 4-1-79, 200 Area Waste Sites, (Vol. 1,2 and 3}, RHO-CD-673.

2. J. D, Anderson, 7-8-76, Input and Decayed Values of Radicactive Liquid Wastes Discharged to the Ground In the 200
Areas through 1975, ARH-CD-745,

3. G. 5. Kephart and G. J. Sliger, 1-4-80, Radloactive Liquld Wastas Discharged to Ground in the 200 Areas During the
First Three Quarters of 1978, RHO-CD-78-34 3Q.

. 1885, Rockwell Monthly Groundwater Compliance Reporis, Letters.

5 P. M. Johnson with J. D, Anderson, 8-27-80, Personal Communication.

6. 12-88, Hanford Ske Dangerous Waste Part A Permit Appilcation, Vol. 1,2,3, DOERL 88-21

7. K. H. Cramer, Hanford Site Waste Management Unlts Report, May 1987,

8. 2-89, Preliminary Operable Units Designation Project, WHC-EP-0216.

9. R. E. Wheeler to F. A. Ruck il, 6-24-88, Comments and Revislons to the 200/600 Area Waste Unlts listed In the
3004(u} Report, WHC Mem. #5032-88-075

40. Crib 216-A-10 Plan and Detalls, H-2-55576 R5.

11. Kathy Myles, WIDS Site Modification: 216-A-10 (#94-426).

L

Dimensions:
Melers Eeet
Length: - B2 275,00
Width: 13.72 45,00
Depth / Height:
Diameter:
Area: 1,149.68 12,374.99
Overburden Depth: '
References: .

1. H. L. Maxfield, 4-1-79, 200 Area Waste Sites. (Vol. 1,2 and 3), RHO-CD-673.

Regulatory Information:

Part A Permit Application Written: Yes Interim Closure Plan Written: No
Part B Permit Application Written: No Covered under TPA Action Plan: Yes -
Registered Class V Underground No Solid Waste Management Unit: Yes
Injection Well: ’ )
Regulatory Authority: TSD
TSD Number: D-2-2
References:
1. 12-B8, Hanford Site Dangerous Waste Parl A Permit Application. Vol, 1,23, DOE/RL 88-21.
2, 2-27-89, Action Plan For Implermentation of the Hanford Facllity Agresment and Consent Order,
3. Prepared by DOE, 3-11-88, Registration of Hanford Site Class V Underground Injection Weills,
4, 2-89, Preliminary Operable Units Deslgnation Project, WHC-EP-0216,
5. Jack Waite to Sherry Griffin, 11-12-80, Review Comments on the 1880 Hanford Sita Waste Management
Units Report, DSI.

Waste information:

Type: Historical Estimate Physical State:  Liquid
Category: Total Volume Waste Received

Amount: . 3,210,000,000.00 Units: LHters

Reported Date:

Start Date:

End Date:

References:
1. F. M. Coony, S. P. Thomas, 6-89, Wastinghouse Hanford Company Efftuent Discharges and Solid
Waste Management Report for Calendar Year 1988 200/600 Areas, WHC-EP-0141-1.
2. 12-88, Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
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Environmental Sites Databése
General Summary Report

Site Code:  216-A-36B ' ' 18Jan-96  Page1 -
" Site Names: 216-A-36B, 216-A-36 Crib; Purex Ammanlell Scrubber Distillate (ASD).

élte Type: ' | Crib.

Responsible B

Organlzation:

Site Description: 1,200 ft south of the 202-A Bullding The unit is a gravel structure with a 6-In. M-8 perforated pipe
placed hortzentally, 23 ft below grade. The excavation has 3 ft (22,000 cu ) of gravel fill, and the site
has been backfiled, The side slope is 1:1.5.

Status: Inactive
Start Date: March 1966
End Date: "~ September 6, 1987
" Operable Unit: 200-P0-2
Hanford Area: 200E
Coordinates: {E) 575105.1 (N} 135204.8 Washinglon State Plane

Assoclated Structures: An 8-n. V.C.P, gage well extending from bottom to 3.5 ft above grade; A plastic batrier
separaling the gravel from the backflll; An B-In. vent with a 2-In. drain at the bottom elevation;
the vent fiiter extends 4 ft above grade.

Site Accessible: No

Access Restrictions: | Underground Radioactive Material

Heailth Restrictions:

Driving Instructions:

Environmental Radologlcal surveys of the surface are parformed annually. Well #299-E17-05 shows total 1o1ems

Monitoring Des'_:: alpha and total uranium concentrations are two times the concentration limit for U-238,

However, concentrations of uranium isotopes are below the concentration limits, H-3 has an
increasing trend since August 1984. An Increasing trend occurred in the contaminant NO3
from June 1984 to February 1985, NO3 currently fluctuates around two times the drinking
water standards (DWS). Well #299-E17-09 shows an increasing trend in its H-3
contarminant, NO3 continues to be above the DWS. |t fluctuates between twa and three
times the DWS. - Groundwater Monitoring Compliance Report for August 1986 (9/19/86).

Release Desc:
Release Potential Desc:

Site Comment: '

Waste Desc: . Until 10772, the site received the ammonia scrubber waste from the 202-A Building (PUREX).
The site was retired in 10/72. In 11/82, the site was reactivated to receive the sbove wastes
when PUREX cperations restarted. The waste [s low salt and neutral/basic.

Process Desc:

References:

1. H. L. Maxfleld, 4-1-73, 200 Area Waste Sites. (Vol. 1,2 and 3), RHO-CD-673.
2. 1985, Rockwel! Monthly Groundwater Compliance Reports, Letters,
3. J. D. Anderson, 4-8-73, Radioactivity in Liquid Waste Discharged From the Separations Facllities During 1972; Part 3,

ARH-2757.
4. G, J, Sliger, 3-2-83, Radioactive Liquid Wastes Discharged to Ground In the 200 Areas During 1982, RHO-HS-SR-82-

34aLia.
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Site Code: 216-A-36B : 18-Jan-96 Page 2

5. 12-88, Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.

6. K H. Cramer, Hanford Site Waste Management Units Report, May 1987,

7. 2-89, Preliminary Operable Units Deslgnation Project, WHC-EP-D216.

8. R. E. Wheeler to F. A. Ruck [ll, 6-24-88, Comments and Revislons to the 200/600 Area Waste Units listed In the
3004{u) Report, WHC Mem. #80322-88-076.

9. Crib 216-A-36B Plan, Profile and Detalls, 4-Inch Dlstrtbutlon Pipe, H-2-59129 R4.

10. F. M. Coony, D. B, Howe, L. J. Velgt, 5-88, Westinghouse Hanford Company Efflusnt Releases and Solid Wasle
Management Report for 1967: 200/600/1100 Areas, WHC-EP-D141.,

Dimensions: .
Meters Eeet
Length: 152.40 500.00
Width: 3.35 11.00
Depth / Height:
Diameter:
Area: ) 809.37 8,711.688
Overburden Depth:
References:

1. H. L. Maxfield, 4-1-79, 200 Area Waste Sites. (Vol. 1,2 and 3), RHO-CD-673.

Regulatory information:

Part A Permit Application Written: Yes Interim Closure Plan Written: Yes
Part B Permit Application Written: No Covered under TPA Action Plan: Yes
Registered Class V Underground No Solid Waste Management Unit: Yes
Injection Well:

Regulatory Authority: . 78D

TSD Number: - D-2-4

Referen:es

1. 12-88, Hanford Site Dangerous Waste Part A Permit Appiication. Vol. 1,2,3, DOE/RL 88-21,

2. 2-27-89, Action Plan For lmplementation of the Hanford Facllity Agreement and Consent Order.

3. Prepared by DOE, 3-11-88, Registration of Hanford Site Class V Underground Injection Wells.

4, 2-89, Preliminary Operable Units Deslignation Project, WHC-EP-0216,

5. Jack Walte to Sherry Griffin, 11-12-80, Review Commen