2.12 300-FF-5 Operable Unit
J. W. Lindberg and R. E. Peterson

The 300-FF-5 Operable Unit is contained within the 300-FF-5 groundwater interest
area (see Figure 2.1-1). Figure 2.12-1 shows facilities, wells, and shoreline monitoring sites
in this region. Groundwater monitoring and characterization activities are underway to
track changes in the extent of contaminants and their concentrations with time.
Characterization activities include efforts to (a) identify natural processes that reduce the
levels of contaminants of concern, (b) track groundwater contaminant levels and trends
with time, and (c) comply with Resource Conservation and Recovery Act (RCRA) regulatory
requirements for the 300 Area Process Trenches. Uranium is the contaminant of concern
of greatest significance in groundwater at this operable unit. Additional contaminants of
concern include cis-1,2-dichloroethene, trichloroethene, tetrachloroethene, vinyl chloride,
strontium-90, tributyl phosphate, petroleum hydrocarbons, nitrate, and tritium.

The 300-FF-5 Operable Unit is divided into two general regions: the 300 Area and the
300-FF-5 North region (Figure 2.12-2). The 300 Area contains former nuclear fuel
fabrication facilities, fuels research laboratories, liquid effluent disposal sites (e.g., process
trenches, process ponds), and several solid waste burial grounds. The contaminants of
concern from 300 Area sources are uranium, the volatile organic compounds mentioned
above, strontium-90, and petroleum hydrocarbons. Constituents from sources outside of
the 300 Area that migrate into the region include tritium and nitrate. The majority of
monitoring wells being used in the 300-FF-5 Operable Unit are located in the 300 Area.

The 300-FF-5 North region includes the 618-11 burial ground near Energy Northwest,
and the 618-10 burial ground and 316-4 cribs, which are located between the 618-11 burial

Uranium is the
contaminant of
greatest
significance in
groundwater at this
operable unit.

AEA monitoring:
CERCLA Long-Term Monitoring

Eight wells are sampled semiannually for nitrate (upgradient source).
Thirteen wells are sampled semiannually for tritium (upgradient source).

Safety and Resource Protection Program monitoring).
¢ In fiscal year 2003, all wells were sampled as planned.

RCRA Corrective Action Monitoring at 316-5 Process Trenches

carbons under a proposed groundwater monitoring plan.

groundwater monitoring plan.
¢ In fiscal year 2003, all wells were sampled as planned.
e Monitoring was coordinated with other programs to avoid duplication.

AEA Monitoring

@oundwater monitoring in the 300-FF-5 groundwater interest area includes CERCLA, RCRA, and

Twenty-three wells are sampled semiannually for uranium and volatile organic compounds.

Seventeen wells are sampled semiannually to annually for other groundwater constituents.
Riverbank springs, sediment, and associated biota are sampled annually (coordinated with Public

¢ FEleven wells were sampled quarterly to semiannually during 2003 for uranium and volatile organic

¢ Fight wells were sampled eight times during 2003 for uranium and volatile organic carbons under existing

¢ Eight wells are sampled semiannually to annually for uranium to monitor deep unconfined and
confined Ringold aquifers.
e Monitoring is coordinated with CERCLA and RCRA sampling to avoid duplication.

300-FF-5 Operable Unit 2.12-1



Groundwater flows
toward the east and
southeast during
low-to-normal

river stage.

ground and the 300 Area. Contaminants of concern being monitored in those regions
include tritium, uranium, various volatile organic compounds, petroleum hydrocarbons,
and tributyl phosphate. A small but highly concentrated plume of tritium is the most
notable issue associated with the 300-FF-5 North region. Tritium, iodine-129, and nitrate
migrate into the 300-FF-5 North region from upgradient sources in the 200 East Area.
There is a significant source for tritium in the 618-11 burial ground, which has resulted in
a high concentration, relatively low volume plume downgradient of that waste site. The
300-FF-5 North region uses 11 of the 41 monitoring wells in service for the 300-FF-5
Operable Unit.

Groundwater flow in the unconfined aquifer beneath the 300-FF-5 groundwater interest
area is generally to the east and southeast. Beneath the 300 Area, flow in the unconfined
aquifer is to the southeast, with flow from regions to the northwest, west, and southwest
converging before ultimately discharging to the Columbia River (Figure 2.12-3).

In the immediate vicinity of the 316-5 process trenches, the flow direction was southeast
during March 2003 based on the water-table contours (Figure 2.12-3). The southeast flow
direction is typically the direction of groundwater flow in the north portion of the 300 Area
when the river stage is in a low-to-normal stage. During higher river stages (as in June
2003), the direction of groundwater flow tends to be more south to southwest in the vicinity
of the 316-5 process trenches. Changes in river-stage elevation can be correlated to changes
in water-level elevations at wells as far as ~360 meters from the river (PNL-8580).

The remainder of this section describes contaminant plumes and concentration trends
for the contaminants of interest/concern under Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) and RCRA sampling and analysis plans, and
special investigations under the Atomic Energy Act of 1954 (AEA) surveillance requirements.

2.12.1 Groundwater Contaminants

Groundwater contaminants include uranium, cis-1,2-dichloroethene, trichloroethene,
tetrachloroethene, vinyl chloride, strontium-90, tributyl phosphate, nitrate, tritium, and
petroleum hydrocarbons.

2.12.1.1 Uranium

Uranium is a contaminant of concern in groundwater beneath the 300 Area (fuels
fabrication effluents) and is moderately mobile in groundwater, with some sorption onto
sediment particles. The mobility of uranium within waste sites and underlying vadose zone
is highly variable and dependent on the chemical makeup of the waste effluent and the
subsurface geochemical environment, especially carbonate concentration, pH, and the

surface properties of minerals (PNNL-14022). The drinking water standard for

* Nitrate — 0.61

** Tritium — 0.19
Uranium — 0.44

* Excludes nitrate from offsite
sources.

Operable Unit.

Plume areas (square kilometers)
above the drinking water standard
at the 300-FF-5 Operable Unit:

uranium is 30 pg/L. Uranium in 300 Area groundwater is typically monitored
using chemical analyses of unfiltered samples, while uranium in shoreline media
and river water is monitored using analyses for specific isotopes. Data for each type
of analysis can be converted to the other to provide comparable data sets.

300 Area Uranium Plume. The persistent uranium plume in the 300 Area,
as defined by concentrations exceeding 10 ng/L, covers an area of ~1 square
kilometer; concentrations exceeding the 30-ug/L drinking water standard cover an

area of ~0.4 square kilometer (Figures 2.12-4 and 2.12-5). Although the area of

the plume is generally quite consistent from year to year, the concentrations of

s s i AUTHEO uranium within the plume are variable throughout the year. These changes within

the plume each year are the result of changes in river stage. Throughout most of

J  theyear (i.e., August through April), the river maintains low to normal river stages.

Figure 2.12-4 shows the uranium plume indicated by results for samples collected
in December 2002, which is representative of the August through April time period.
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In June 2003, when the Columbia River was at high stage, concentrations of uranium in
the plume changed, as shown in Figure 2.12-5. However, the higher concentration portions
of the plume extended downgradient from their principle sources (i.e., the 316-5 process
trenches and the 316-3 trenches near well 399-3-11) during both seasonal periods. For the
December 2002 map (Figure 2.12-4), the sources are not as easily revealed, probably because
the well spacing along the river bank is not close enough to resolve the two zones. For the
June 2003 uranium map (Figure 2.12-5), the higher concentration portions of the plume
are clearly downgradient of the two source areas.

The areal extent of the uranium plume beneath the 300 Area remained similar to previous
years. Concentrations at wells located close to the most recently active waste site (i.e., the
316-5 process trenches) indicate a gradual decline since the mid-1990s (Figure 2.12-6),
though levels appear to have remained fairly constant for the most recent sampling results.
At locations farther downgradient from this waste site, concentration trends reveal the
passage of a relatively high concentration pulse (Figure 2.12-7), which is related to the
high river stage during the spring runoffs of 1997 and 1998. Concentrations at other loca-
tions within the plume area show variable trends. In the absence of current disposal of
effluents to waste sites, and the removal of some past-practices waste sites by excavation,
the primary control on long-term concentration trends is probably plume migration.
Variability in concentrations at particular wells is also created by fluctuations in water
table elevations, which cause remobilization of uranium in the lower vadose zone/capillary
fringe during periods of high water table at some locations (PNNL-SA-33304).

The highest concentration of uranium reported during fiscal year 2003 was at well
399-1-10A (235 pg/L for a sample collected in December 2002). This anomalously high
concentration is downgradient of the 618-5 burial ground, which was excavated in October
2002. Figure 2.12-8 shows that the concentration of uranium at well 399-1-10A has been
declining since December 2002, and by the end of fiscal year 2003 had dropped below
100 pg/L. The dip in the concentration during May and June 2003 is caused by mixing of
groundwater with river water during high river stage, which was confirmed by a corre-
sponding drop in specific conductance for the sample. One potential scenario to explain
the concentration increase at well 399-1-10A is that uranium in the vadose zone inter-
cepted by the 618-5 excavation was remobilized by moisture applied to the ground (natural
precipitation; dust control water), and/or by the physical disturbance caused by excavating
activities. The origin of the uranium is most likely former discharges of waste containing
uranium to the 316-5 process trenches.

The isolated occurrence of uranium northwest of the 300 Area (Figures 2.12-4 and
2.12-5) may be related to releases from the 618-7 burial ground. Uranium has been detected
at well 399-8-5A at concentrations below the drinking water standard for many years (Fig-
ure 2.12-9). A recent value of 25.5 ug/L is anomalously high compared to previous values,
and may not be representative of aquifer conditions.

Uranium Near 618-10 Burial Ground. Uranium concentrations above natural
background levels (~8 ng/L) are found near the 618-10 burial ground and 316-4 cribs (see
Figure 2.12-2 for locations). Wells 699-S6-E4A and 699-S6-E4L (see Figure 2.12-10 for
locations) had uranium values higher than background, but less than the drinking water
standard (30 ug/L), during 2003. The highest reported value was 19.7 ug/L at well
699-S6-E4A in a sample collected during January 2003.

2.12.1.2 Chlorinated Hydrocarbons

Trichloroethene, tetrachloroethene, and cis-1,2-dichloroethene were detected in the
300-FF-5 Operable Unit during fiscal year 2003, but only trichloroethene and cis-1,2-
dichloroethene were reported at concentrations that exceeded the drinking water stan-
dards. Vinyl chloride, a contaminant of concern that is a degradation product of
trichloroethene, was not detected in 300-FF-5 Operable Unit wells during fiscal year 2003.

The areal extent of
the uranium plume
beneath the
300 Area remained
similar to previous
years, although
concentration
trends at some
wells indicate a
long-term gradual
decline.
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2.12-4

Trichloroethene was detected at 26 wells that monitor water-table conditions in
the 300-FF-5 Operable Unit during fiscal year 2003 (Figure 2.12-11), and there are

four potential sources:

e 316-5 process trenches — limited to two deeper wells (399-1-16B and 399-1-8)
screened at the base of the unconfined aquifer.

e A plume in the upper portion of the unconfined aquifer that extends into the
300 Area from a source off the Hanford Site to the southwest.

e (18-10 burial ground and 316-4 cribs.
e 618-11 burial ground.

The values shown on the plume map in Figure 2.12-11 are averages for all results
obtained during the fiscal year, and represent samples collected from the water table.
The plume as outlined represents multiple sources, including migration into the
300 Area from sources to the southwest. The latter area of contamination evolved
during a period when the groundwater flow pattern was changing because of increased
irrigation southwest of the 300 Area.

In the area downgradient from the 316-5 process trenches, trichloroethene con-
tamination has shown a long-term gradual decline until approximately 2001, when
concentrations stabilized between 2 and 3 pg/L at well 399-1-16B, which monitors the
bottom of the unconfined aquifer (Figure 2.12-12). During fiscal year 2003, the
highest reported concentration for trichloroethene in this area was 7.2 pg/L at well
399-1-17, although this result is out of trend with earlier results and nearby wells. Farther
away from the 316-5 process trenches, the highest values for fiscal year 2003 are 3.7 and
3.3 pg/L at wells 399-3-2 and 399-4-12, respectively. Trichloroethene was detected at
wells near the 618-10 and 618-11 burial grounds (300-FF-5 North), but at very low
concentrations, with the highest concentration being 1.1 pg/L during fiscal year 2003.

Tetrachloroethene (drinking water standard 5.0 ng/L) was detected at very low
concentrations in six wells in the 300 Area and one well near the 618-10 burial ground
in the 300-FF-5 North region. The highest concentration reported was 0.48 pg/L at
well 399-4-11.

A small area of cis-1,2-dichloroethene contamination (drinking water standard
70 pg/L) is revealed at two wells that monitor the base of the unconfined aquifer
downgradient of the 316-5 process trenches. The highest concentration during fiscal
year 2003 was 160 pg/L at well 399-1-16B (Figure 2.12-12). The concentration at this
well appears to be relatively constant, with some variability. The highest concentration
at the second well (399-1-17B) was 2.8 pg/L. This contaminant was detected at nine
other wells in the vicinity of the plume associated with the 316-5 process trenches, but
at concentrations <1 pg/L. Cis-1,2-dichloroethene is a degradation product of
trichloroethene (Morrison 1998).

2.12.1.3 Strontium-90

Strontium-90 has been detected as an isolated occurrence at well 399-3-11 in prev-
ious years (PNNL-13788). The drinking water standard is 8 pCi/L. The highest con-
centration measured in recent years was 8.7 pCi/L in 1995. Since then, the concentration
levels measured at well 399-3-11 have varied between 3 and 8 pCi/L. Reported results
from well 399-3-11 during fiscal year 2003 ranged from 3.3 to 4.0 pCi/L. The source of

strontium-90 is unknown, but it may be the 316-3 trenches located ~60 meters north-

northwest of well 399-3-11.

2.12.1.4 Tributyl Phosphate

Tributyl phosphate was detected in one well (699-S6-E4A) near the 618-10 burial
ground and 316-4 cribs. Concentrations for fiscal year 2003 ranged from 18 to 24 ng/L,
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arange much lower than the peak measurement of 1,500 pg/L in 1996. The semivolatile
compound tends to bind in the vadose zone beneath waste sites that received effluent
containing tributyl phosphate, where it slowly degrades with time. The tributyl phos-
phate at well 699-S6-E4A appears to be very localized, and its appearance in groundwater
might have been caused by the well rehabilitation work conducted in 1995 and 1996,
i.e., tributyl phosphate was dragged downward from the vadose zone. It is not very
soluble in water and, therefore, not widely dispersed via water transport mechanisms.
There is no drinking water standard for tributyl phosphate.

2.12.1.5 Nitrate

Nitrate concentrations above background levels were detected in all wells in the
300 Area and 300-FF-5 North region. Figures 2.12-13 and 2.1-6 show the distribution
of nitrate in the 300 Area and Hanford Site, respectively. Two wells in the southwest
part of the 300 Area revealed fiscal year 2003 average nitrate concentrations higher
than the drinking water standard of 45 mg/L; well 399-5-1 had a value of 80 mg/L and
well 699-S27-E14 had a value of 58 mg/L. The source of this nitrate is probably offsite
industry and agriculture.

The 300-FF-5 North region is within the large nitrate plume coming from the
200 East Area. Background levels of nitrate upgradient of the 618-11 burial ground are
in the range of 20 to 30 mg/L. In the vicinity of the 618-11 burial ground, the concen-
trations of nitrate were as high as 133 mg/L during fiscal year 2003 near well 699-12-2C,
which may reflect the influence of an active septic system operated by Energy Northwest.

2.12.1.6 Tritium

Tritium observed in the 300-FF-5 Operable Unit is part of a site-wide tritium plume
that originates in the 200 East Area (Figure 2.1-5 and Section 2.11.1.1). Concentrations
attributable to this plume are ~20,000 pCi/L in the 300-FF-5 North region (includes
the 618-10 and 618-11 burial grounds) and 100 to 10,000 pCi/L farther south in the
300 Area region (Figure 2.12-14). Tritium concentrations began to increase in parts of
the 300 Area in 2003 after decreasing in 2002, as shown graphically in Figure 2.12-15.
As aresult, tritium contours shifted slightly to the southwest, indicating that the tritium

plume in these areas increased slightly in size between fiscal years 2002 and 2003. Tritium
levels continued to show stable levels just north of the 300 Area (well 699-S19-E13 in
Figure 2.12-15).

Tritium from 618-11 Burial Ground. This local plume of tritium, which is
superimposed on the site-wide plume, was detected in early 1999 at well 699-13-3A,
located immediately to the east of the 618-11 burial ground fence. Tritium
concentrations exceeded several million picocuries per liter when first discovered.
Following the unexpected discovery of such high concentrations of tritium, a special
investigation of the groundwater was undertaken to fully characterize the local plume
(PNNL-13228). An investigation determined that the 618-11 burial ground was the
likely source and the extent of the plume was a relatively narrow tongue extending
east-northeast. Concentrations of tritium within the narrow plume after ~1 kilometer
distance from the burial ground were indistinguishable from background levels asso-
ciated with the site-wide plume (PNNL-13675). For more information on the local
tritium plume near the 618-11 burial ground, see PNNL-14187 (Section 2.12.7.3) and
Section 2.12.2 of this document.

Since 1999, the concentration of tritium at well 699-13-3A, where the high con-
centrations of tritium were first discovered in 1999, rose to >8 million pCi/L in 2000
and then started a rapid decrease in concentration (Figure 2.12-16). Concentrations at
that well during 2003 have decreased to levels below 3 million pCi/L, which still exceeds
the DOE derived concentration guide (2 million pCi/L).

Tritium
concentrations
decreased at the

618-11 burial ground,
but still exceeded the

DOE derived

concentration guide of

2 million pCi/L.
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The interim remedy
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groundwater
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previously predicted
plume behavior and
to evaluate the need
for additional
remedial actions.

2.12.1.7 Petroleum Hydrocarbons

Petroleum hydrocarbons (both diesel and gasoline) were analyzed in samples
collected from wells downgradient of the 618-10 burial ground and 316-4 cribs (wells
699-S6-E4A, 699-S6-E4K, 699-S6-E4L) in the 300-FF-5 North region and downgra-
dient of each of the 618-4 and 618-5 burial grounds (wells 399-1-15 and 399-1-6,
respectively) in the north portion of the 300 Area. Petroleum hydrocarbons were not
detected in any of these wells during fiscal year 2003.

2.12.2 CERCLA Groundwater Monitoring and Interim
Action

Groundwater monitoring at the 300-FF-5 Operable Unit continued in fiscal year
2003 under a revised operation and maintenance plan (DOE/RL-95-73) and a sam-
pling and analysis plan (DOE/RL-2002-11). The operable unit includes groundwater
beneath the 300 Area, the 618-10 burial ground and adjacent 316-4 cribs, and the
618-11 burial ground (EPA 2000; see Figure 2.12-2). All wells were sampled as planned
in fiscal year 2003. See Appendix A for additional details.

The record of decision for the operable unit (ROD 1996b; EPA 2000) describes the

selected interim remedy as:

e Continued monitoring of groundwater that is contaminated above health-based
levels to ensure that concentrations continue to decrease.

e Institutional controls to ensure that groundwater use is restricted to prevent
unacceptable exposures to groundwater contamination.

The implementation of the interim remedy is described in an updated and expanded
operations and maintenance plan (DOE/RL-95-73). Key elements include continued
groundwater monitoring to verify previously modeled predictions of contaminant atten-
uation and to evaluate the need for active remedial measures. The continued monitoring
includes gathering more information on (1) the recharge of mapped plumes because of
release from the vadose zone, (2) the characteristics of discharge from the aquifer to the
Columbia River, and (3) dispersal of contaminants
in the river environment via biotic pathways. The

region (EPA 2000).
o

The remedial action objectives for groundwater in the 300-FF-5
Operable Unit (ROD 1996b) are:

e Protect receptors from exposure to contaminants in the
groundwater and control the sources of contamination to
minimize future impacts to groundwater.

The record of decision sets the objective concentrations as the
drinking water standards for cis-1,2-dichloroethene, trichloro-
ethene, and uranium. In 2000, EPA expanded the record of
decision to include groundwater beneath the 300-FF-5 North

intent of monitoring during the interim action
period is to build a technical basis for including
monitored natural attenuation as a component in

* Protect human and ecological receptors from exposure to a future record of decision, which may also involve
contaminants in the soil and debris. active remedial measures.

As stated in the operations and maintenance
plan (DOE/RL-95-73), specific monitoring

objectives include the following items:

e Protect the Columbia River such that contaminants in the * Verify that natural attenuation reduces
groundwater or soil after remediation do not result in an groundwater contamination concentrations
impact to the river that would exceed the Washington State to drinking water maximum contaminant
surface water quality standards. levels over a reasonable time period.

¢ Confirm that contaminant concentrations in
the river seeps do not exceed ambient water
quality criteria or established remediation
goals (drinking water standards).

e Validate contaminant fate and transport
/ conceptual models.
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Dissemination of new information on achieving these objectives has been accom-
plished via monthly briefings at the 300 Area Unit Managers’ Meetings (minutes of
these meetings are included in the U.S. Department of Energy’s [DOE’s] Adminis-
trative Record for the 300-FF-5 Operable Unit). During 2004, an additional report will
be prepared that details the progress made in characterizing the natural processes that
influence the level of contamination beneath the 300 Area region of the operable unit.

The CERCLA process includes a requirement for the U.S. Environmental Protection
Agency (EPA) to review the effectiveness of their records of decision every 5 years.
The results of the first 5-year review (EPA 2001) indicated that the remedial actions at
300 Area source waste sites were proceeding in an effective manner to protect human
health and the environment. EPA re-affirmed that the cleanup goals and remedy
selection for groundwater are still appropriate at the time the 5-year review was released.
The next 5-year review by EPA will be conducted during 2005 and available to the
public by spring 2006.

300 Area. Sampling and analysis activities to support the interim action for the
300 Area portion of the operable unit include semiannual sampling at monitoring wells
and annual sampling of riverbank springs, sediment, and associated biota. The semi-
annual well sampling is scheduled for December and June, with the intent of char-
acterizing average seasonal conditions (December) and the spring period of high

water-table elevations (June), which are caused by the spring runoff to the Columbia
River (see Figures 2.12-4 and 2.12-5).

Sampling and analysis at various sites, and of various media, along the 300 Area
shoreline are being conducted under several programs, including CERCLA operable
unit requirements and the DOE Public Safety and Resource Protection Program. Under
CERCLA, riverbank springs and aquifer sampling tubes (to be installed fall 2003 /winter
2004) are sampled to provide data on groundwater contaminant distributions and trends
near the point-of-discharge to the river ecosystem. An integrated effort between the
Public Safety and Resource Protection Program’s Ecological Monitoring and Compliance
Project, and the Surface Environmental Surveillance Project is producing additional
data on contaminants at the groundwater/river interface. Media sampled include
riverbed pore water and sediment, river water, and various aquatic biota. Clams have
been shown to be good indicators of environmental health where uranium-contaminated
groundwater discharges to the riverbed (PNNL-13692). Analytical results for samples
of groundwater, surface water, sediment, and biota are stored in the Hanford Environ-
mental Information System database. Groundwater data are summarized in an annual
report (this document), while results for other media are described in an annual environ-
mental report (e.g., PNNL-14295). Data and interpretations are also presented in topical
reports as the need arises.

300-FF-5 North Region. Monitoring the tritium plume that extends downgradient
of the 618-11 burial ground continued during 2003, primarily with quarterly sampling
of wells used to define the plume. For wells close to the burial ground, concentrations
are on a declining trend (see Section 2.12.1.6 and Figure 2.12-16). At other wells,
changes in concentrations seem to reflect gradual migration of the plume to the east.
An updated plume map is shown in Figure 2.12-17.

Near the 618-10 burial ground, a soil-gas investigation around the perimeter fence
was completed as part of planning for two new monitoring wells (PNNL-14320). No
evidence of a tritium plume emanating from burial ground sources was discovered. The
slightly elevated helium-3/helium-4 ratios at several sites are probably consistent with
the underlying tritium in the site-wide plume. Two new monitoring wells were installed
in February 2003 along the southeast fence of the burial ground (wells 699-S6-E4K and
699-S6-E4L). Samples from those wells do not reveal any evidence for a groundwater
plume whose origin is the burial ground. Water quality conditions at those wells reflect
the site-wide tritium plume, which contains co-contaminants nitrate and iodine-129.

Monitoring results
from two new wells
do not reveal any
evidence that a
groundwater plume
originates from the
618-10 burial ground.
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Only two of the
contaminants of
concern remain
above drinking
water standards,
uranium and
cis-1,2-dichloroethene.

2.12.3 RCRA Groundwater Monitoring at the 316-5
Process Trenches

The 300 Area process trenches (316-5) are a RCRA treatment, storage, or dis-
posal unit in the Hanford Facility RCRA Permit (Ecology 1994). From 1975 through
1994, they received effluent discharges of dangerous mixed waste from fuel fabrication
and nuclear research laboratories in the 300 Area. Groundwater monitoring at the
300 Area process trenches is conducted in accordance with Washington Administrative
Code (WAC) 173-303-645(11), Corrective Action Program, and Part VI, Chapter 1 of
the Hanford Facility RCRA Permit (Ecology 1994). The modified closure plan
(DOE/RL-93-73), which is incorporated into the Hanford Facility RCRA Permit,
indicates that groundwater remediation is deferred to the CERCLA 300-FF-5 Operable
Unit.

During fiscal year 2003, RCRA groundwater monitoring at the 300 Area process
trenches was operated under two groundwater monitoring plans, (1) a proposed revised
plan (PNNL-13645) that was in its second year of a 2-year trial period while being
evaluated for an alternate sampling schedule and statistical methods, and (2) an existing
plan (WHC-SD-EN-AP-185) that has been in operation since 1997. Appendix B
provides details on RCRA groundwater monitoring plans and regulatory compliance
for the 300 Area process trenches. Contaminants of concern for RCRA monitoring are
uranium, cis-1,2-dichloroethene, trichloroethene, and tetrachloroethene. The
characteristics in the groundwater flow regime affected by discharges to the 316-5 process
trenches are discussed in Section 2.12.1. The sampling frequency at the 11 wells
monitored under RCRA ranged from semiannually to monthly during the year,
depending on which of the two monitoring plans was in effect at the time of the sampling
event (see Appendix B).

Only two contaminants of concern for RCRA monitoring remain above the drink-
ing water standards, uranium and cis-1,2-dichloroethene. Uranium concentrations in
wells nearest the process trenches have gradually decreased or remained constant during
recent years (Figure 2.12-6). Farther downgradient along the flow path from the process
trenches, concentrations increased, then decreased, suggesting the passage of higher
concentrations created by high water-table conditions during high river stages of 1997
and 1998 (Figure 2.12-7).

Well 399-1-16B, a well installed at the base of the unconfined aquifer downgradient
of the 300 Area process trenches, is the only network well having reported levels of
cis-1,2-dichloroethene above the drinking water standard (70 ug/L). The concentration
appears to be holding steady, neither significantly increasing nor decreasing in
concentration with time (see Figure 2.12-12), although fluctuating from ~130 to
160 pg/L. Other volatile organic compounds such as trichloroethene and tetrachloro-
ethene continue to be detected in network wells at the 300 Area process trenches but
generally at levels lower than drinking water standards, except for one apparently
anomalous result in well 399-1-7 (see Section 2.12.1.2).

2.12-8 Hanford Site Groundwater Monitoring — 2003
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Figure 2.12-1. Groundwater Monitoring Wells in the Richland North and 300 Areas
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Figure 2.12-3. Groundwater Flow Direction in the Richland North and 300 Areas
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Figure 2.12-4. Uranium Concentrations in the Richland North and 300 Areas, December 2002, Top of
Unconfined Aquifer
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Figure 2.12-5. Uranium Concentrations in the Richland North and 300 Areas, June 2003, Top of
Unconfined Aquifer

2.12-16 Hanford Site Groundwater Monitoring — 2003
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Figure 2.12-7. 300 Area Wells Showing Increases in Uranium Concentrations Until 2000
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Figure 2.12-12. Trichloroethene and cis-1,2-Dichloroethene Concentrations in Well 399-1-16B

Hanford Site Groundwater Monitoring — 2003

cis-1,2-Dichloroethene, ug/L



3un ajqesado G-44-00€

€T-11°T

[ Rivers/Ponds
[1 waste Sites
= Operable Unit Boundaries
= Nitrate, mg/L

DWS = 45 mg/L

(Dashed Where Inferred)
¥ Well Sampled in FY 2001
4 Well Sampled in FY 2002
® Well Sampled in FY 2003

618-7
Burial Ground

316-5 Process

618-5
Burial Ground

Trenches

316-2 North
Process
Pond

I
I
I
I
I
I
| 300 Area — |
I
I
I
I
I
I

® 170

[—— —

o=

City of Richland
North Well Field
and Recharge Ponds

L — —

=7
J

200 400 600 800 m
| | | |

f f f 1
600 1200 1800 2400 ft

can_gwfO3_ 401 February 13, 2004 2:02 PM

Figure 2.12-13. Nitrate Concentrations in the Richland North and 300 Areas
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Figure 2.12-14. Average Tritium Concentrations in Groundwater in the Richland North and 300 Areas,
Top of Unconfined Aquifer
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Figure 2.12-17. Tritium Concentrations During 2003 in Plume Associated with the 618-11 Burial Ground






