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2.7 300-FF-5
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The 300-FF-5 Groundwater Operable Unit is defined as =~ =222 = ["

groundwater that has been affected by waste disposal or = ' !
unplanned releases associated with waste sites in the o |
300-FF-1 and 300-FF-2 Source Operable Units. The operable = A K
unit includes groundwater contaminated by releases at the i & ' ".‘ h i
300 Area Industrial Complex, the 618-11 Burial Ground, and |}’ N i
the 618-10 Burial Ground/316-4 Crib (Figure 2.7-1). " ““:1: '.
Although 300-FF-2 includes waste sites in the 400 Area, the - '
underlying groundwater has not been affected by releases
associated with these waste sites and, therefore, is not
included in 300-FF-5. Water supply wells in the 400 Area are
monitored as part of 200-PO-1 to evaluate the potential !
impact of sitewide contamination (Section 3.5.9.10). o

Contaminated groundwater migrates to areas underlying - so0rrs N\
300-FF-1 and 300-FF-2 from waste sites associated with the RIS

200 East Area (described as part of 200-PO-1 in Section 3.5) ) “"":‘g
and from Hanford Site and non-Hanford Site sources to the
southwest of the 300 Area (described as part of

1100-EM-1 in Section 2.8).
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The contamination currently observed in 300-FF-5 groundwater originated primarily from historical
routine disposal of liquid effluent associated with (1) fabrication of nuclear fuel assemblies and
(2) research involving the processing of irradiated fuel. Periodic spills and accidental releases from
various facilities also occurred. Because principal liquid waste disposal facilities have been out of service
for decades and most have been remediated by removing contaminated soil (Section 4.0 of
DOE/RL-2004-74, 300-FF-1 Operable Unit Remedial Action Report), the contamination remaining in the
underlying vadose zone and aquifer is residual. Limited release or remobilization of contamination from
the lower vadose zone occurred after this remediation as a result of excavation of waste sites, removal of
buildings, and migration processes still active at some of the unremediated sites.

The groundwater in 300-FF-5 is monitored under CERCLA and the AEA (DOE/RL-95-73, Operation
and Maintenance Plan for the 300-FF-5 Operable Unit). Figures 2.7-2, 2.7-3, and 2.7-4 show the
monitoring wells and waste sites for the 300 Area Industrial Complex, the 618-11 Burial Ground, and the
618-10 Burial Ground/316-4 Crib, respectively. The primary contaminants in the groundwater are
uranium, volatile organic compounds (trichloroethene and cis-1,2-dichloroethene), tritium, and nitrate.

In addition, the former 300 Area Process Trenches (316-5), an inactive treatment, storage, and disposal
unit, are regulated under RCRA and undergoing post-closure monitoring.

Groundwater in the unconfined aquifer beneath the southeastern portion of the Hanford Site flows
east or southeast toward the Columbia River, as indicated by the water table elevation contours shown on
Figure 2.7-5. This flow direction is induced by regional groundwater flow that converges from the
northwest, west, and southwest. Flow patterns throughout the region are complicated by the variable
permeability of sediment in the upper portion of the unconfined aquifer. Near the Columbia River,
groundwater flow is also influenced by river-stage fluctuations, which are related to upstream and
downstream dam operations.

Contamination is generally found in the upper portion of the unconfined aquifer, i.e., the interval of
Hanford formation gravelly sediment that lies below the water table (discussed in Section 2.1 and
Appendix E). The thickness of the contaminated portion of the unconfined aquifer is variable because of
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the undulating contact between the Hanford formation and the underlying Ringold Formation unit E.
In addition, significant seasonal fluctuations in water table elevation (Section 3.0 of PNNL-17034,
Uranium Contamination in the Subsurface Beneath the 300 Area, Hanford Site, Washington) affect the

thickness of the contaminated zone.

Beneath the 300 Area Industrial
Complex, the undulating contact
reflects paleochannels that act as
preferential pathways for groundwater
flow (Section 2.1.1; Figure 4-89 in
DOE/RL-2010-99). Saturated Hanford
formation sediment is much more
permeable than the underlying
sediment intervals. Tracer tests and
tracking of unplanned releases
indicate groundwater velocities as
high as 18 meters per day in the
Hanford formation (Section 3.2.2 of
PNNL-18529, 300 Area Uranium
Stabilization Through Polyphosphate
Injection: Final Report; Section 3.1 of
PNNL-17666, Volatile Organic
Compound Investigation Results,

300 Area, Hanford Site, Washington).
Contamination introduced to the high
velocity groundwater would be
transported to the river environment as
quickly as several weeks to months,
depending on the input location and
the mobility characteristics of

the contaminant.

Contaminant discharge to the river
occurs via riverbank springs that flow
across the beach region (riparian zone)
during periods of low river stage and
by upward movement through
the riverbed. The rate of contaminant
discharge to the river is influenced by
daily and seasonal river-stage
fluctuations (Section 3.2 of
PNNL-17708, Three-Dimensional
Groundwater Models of the 300 Area

300-FF-5 at a Glance

Fabrication of nuclear fuel assemblies: 1943-1987
Research in irradiated fuel processing: 1950s-1960s

300-FF-5 includes 300 Area Industrial Complex, 618-10 Burial
Ground/316-4 Crib, and 618-11 Burial Ground

2011 Groundwater Monitoring

Drinking Plume Shoreline
Water Maximum Area® Impact
Contaminant Standard | Concentration (km?) (m)
Uranium 30 ng/L 4,030 pg/L 0.49 1,160
(300 Area)
cis-1,2-dichloroethene b b
(300 Arca) 70 ng/L 200 pg/L Undefined” | Undefined
Trichloroethene S ng/L 14 pg/L Undefined® | Undefined”
(300 Area)
Tritium 20,000 1,000,000 0.33¢ None
(618-11) pCi/L pCi/L
Nitrate 45 mg/L 141 mg/L 0.24° Not
(300 Area; 618-11) Calculated®
Remediation

Waste Sites (interim action): In progress 2011; >75 percent complete’.

Groundwater (interim action): Monitored natural attenuation and institutional
controls on the use of groundwater.

Record of Decision for final remedial action anticipated in 2013.

a. Estimated area above drinking water standard.

b. Organics are locally present in deeper sediments. Plumes cannot be defined by current
data.

c. Excludes tritium and nitrate in plume associated with 200-PO-1 and nitrate from
off-site.

d. Waste sites with status of closed, interim closed, no action, not accepted, or rejected.

at the Hanford Site, Washington State). The highest seasonal river elevations typically occur from May
through June, and the lowest seasonal river elevations typically occur from September through
mid-November (Section 4.4.2 of DOE/RL-2010-99). Effects of high river elevations include temporary
reversal of flow direction, dilution of contamination in groundwater near the river by the intrusion of
clean river water, and possible influences on contaminant mobility caused by changes in the geochemical
environment. Changes in the geochemical environment are most pronounced where river water intrudes
into the aquifer. River water is lower in alkalinity (lower in bicarbonate content) and lower in specific
conductance than groundwater (Section 2.1; Section 3.1.1.1 in DOE/RL-2010-99).
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The rise and fall of the Columbia River results in a dynamic zone of interaction between
groundwater and river water, causing distinct changes in contaminant plume characteristics.

The chemical and physical parameters associated with the groundwater vary among the hydrologic
units within the aquifer beneath the 300 Area Industrial Complex (Section 3.1.1.1 and Table 3-7 in
DOE/RL-2010-99). Groundwater in the upper portion of the unconfined aquifer (saturated Hanford
sediment) has lower alkalinity (122 to 130 mg/L), higher specific conductance (422 to 484 pS/cm), and
higher levels of dissolved oxygen (9.0 to 9.8 mg/L) than groundwater in the lower portion of the
unconfined aquifer (Ringold sediment) (alkalinity 126 to 183 mg/L, specific conductance 295 to
373 uS/cm, dissolved oxygen 0.0 to 1.6 mg/L). The average pH of the groundwater is 7.6 (Table 4-22 in
DOE/RL-2010-99).

The conceptual models describing the features, processes, and events associated with
300-FF-5 groundwater contamination were refined in 2011 as part of the RI/FS (Section 4.8 of
DOE/RL-2010-99).

2.7.1 Uranium

Uranium is found in groundwater beneath the 300 Area Industrial Complex and, to a much lesser
degree, beneath the 618-10 Burial Ground/316-4 Crib. Uranium contamination in groundwater is typically
monitored by measuring total uranium in an unfiltered water sample. The drinking water standard for
uranium is 30 pg/L. This standard is based on uranium’s chemical toxicity to humans, which is associated
with damage to internal organs. As of 2011, protection standards for freshwater aquatic organisms had not
been established by EPA or Washington State. For the Hanford Site, natural background concentrations
for uranium in groundwater in the unconfined aquifer are estimated to range between 0.5 and 12.8 pg/L
(Table ES-1 of DOE/RL-96-61).

2.7.1.1  Uranium in the 300 Area Industrial Complex

Large volumes of liquid waste containing uranium were discharged to the former South Process Pond
(316-1), North Process Pond (316-2), and 300 Area Process Trenches (316-5) (Figure 2.7-2). Disposal of
uranium-bearing effluent to the last operational infiltration site, the 300 Area Process Trenches, ended in
1986. However, discharge of uncontaminated effluent continued at that site until December 1994 (Section
2.1 of PNNL-13645, 300 Area Process Trenches Groundwater Monitoring Plan). Contaminated soil was
removed from the site in 1991, with additional excavation of contaminated soil at this site and other major
LWDFs in the 300 Area Industrial Complex occurring from 1997 through 2000. These excavations
remained open until backfilling was completed at all excavated sites during early 2004 (Section 3.0 of
DOE/RL-2004-74).

The areal extent of uranium-contaminated groundwater that exceeds the drinking water standard is
estimated to be 0.5 square kilometers beneath the 300 Area Industrial Complex, based on the annual
average concentrations (Figure 2.7-6). The mass of uranium dissolved in the plume is estimated to be 90
kilograms (Section 4.4.4.3 of DOE/RL-2010-99). Approximately 4,000 kilograms of uranium may remain
in sediment and moisture associated with the vadose zone, and approximately 180 kilograms of uranium
may be associated with aquifer sediments and groundwater (Section 6.3 of PNNL-17034). The flux of
uranium to the Columbia River via groundwater discharge may be several tens of kilograms per year,
with an additional 10 kilograms removed from the aquifer through well 399-4-12, providing water for the
aquariums in the 331 Life Sciences Building at Pacific Northwest National Laboratory (Section 3.7.1.1 of
DOE/RL-2010-99). The water withdrawn for the aquariums was not treated to remove the uranium prior
to discharge to the river.
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Figure 2.7-7A shows uranium concentrations for the seasonal high water table conditions in
June 2011. Groundwater elevations during May and June 2011 were atypically high because of unusually
high runoff in the Columbia River drainage basin. The water table was elevated sufficiently to rewet a
portion of the vadose zone where residual amounts of mobile uranium remain at some locations. The
rewetting of the vadose zone mobilized uranium into the groundwater, causing dramatically higher
concentrations in several wells adjacent to the former 300 Area Process Trenches (316-5) and the North
Process Pond (316-2) (Figure 2.7-8, Figure 2.7-9 inland wells). These wells are also near the process
sewer system spur that transported effluent to the former North Process Pond (1948 to 1975) and
subsequently to the former 300 Area Process Trenches (1975 to 1985). Of particular note, the uranium
concentration observed at well 399-1-17A near the southern end of the 300 Area Process Trenches was
4,030 ug/L, which is an order of magnitude greater than the highest concentrations previously measured
(Figure 2.7-8). The positive correlation between water table elevation and uranium concentration suggests
that at or near these locations, uranium remains in the lower portion of the vadose zone and is available to
be remobilized during periods of high water table conditions. Since June 2011, these anomalously high
concentrations have declined to their more typical seasonal values.

Typical characteristics of the plume during seasonal high water table conditions include (1) lowered
concentrations along portions of the Columbia River shoreline, and (2) increased concentrations farther
inland near source areas. The reduction in concentrations near the shoreline is caused by dilution from
intrusion of river water into the aquifer. The increase in concentrations near source areas is caused by
mobilization of residual contamination resulting from temporary elevation of the water table. During
seasonal low water table conditions, the highest concentrations in the plume are often observed near the
river, where uranium introduced inland during the preceding period of high water table conditions has
migrated downgradient to the shoreline, and intrusion of river water into the zone beneath the shoreline is
lessened because of the lower river stage (Section 3.3 of PNNL-17034). Figure 2.7-7B shows the uranium
concentrations for the seasonal low water table conditions in December 2011. Figure 2.7-9 shows the
uranium concentration trends at locations representative of inland and near-river conditions.

Higher-than-normal uranium concentrations were observed in June 2011 as a result of the
higher-than-normal river stage.

Figure 2.7-6 shows the trend in the areal extent of the uranium plume since 2004. The areal extent
increased in 2006. The area has remained relatively constant from 2006 through 2011. Causes for the
persistence of the plume include continued (1) resupply from secondary sources in the vadose zone and
(2) interaction between dissolved uranium and solids in the unconfined aquifer and a widespread zone
through which the water table fluctuates (‘periodically rewetted zone’) that contains mobile uranium
(Section 4.4.4.3 of DOE/RL-2010-99).

A new area of uranium contamination in groundwater developed in 2008 immediately downgradient
from the former 618-7 Burial Ground (Figure 2.7-7A). The contaminant plume resulted from the
infiltration of dust-control water and soil fixatives used during remediation activities conducted during
2007 and 2008 at the former 618-7 Burial Ground. In addition to uranium, increases in the concentrations
of chromium and constituents associated with soil fixatives (for example, calcium and chloride) also
occurred at well 399-8-5A, which is adjacent to the waste site (Section 2.7.5). By the end of 2010,
concentrations at nearby downgradient wells continued to decrease, indicating passage of the contaminant
plume (Figure 2.7-10). However, uranium concentrations increased again in samples collected just after
the seasonal high water table conditions (August 2011), suggesting that mobile uranium remains in the
lower portion of former 618-7 Burial Ground near well 399-8-5A. Concentrations subsequently declined
later in the year. The plume has not been clearly recognizable along its projected migration path at
distances greater than approximately 340 meters (that is, at well 399-8-1), although some variability in
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uranium concentrations at downgradient wells, such as well 399-3-6, may be associated with migration of
this plume. Monitoring wells 399-1-58, 399-1-59, 399-6-3, and 399-6-5, which were installed as part of
the remedial investigation during late 2010, provide additional locations to monitor the downgradient
migration of this plume. In 2011, the uranium concentrations in these four wells were below the drinking
water standard.

Remediation activities at the former 618-7 Burial Ground mobilized uranium,
affecting the groundwater.

The uranium plume maps on Figures 2.7-7A and 2.7-7B show June and December 2011 conditions,
respectively, in the upper portion of the unconfined aquifer where uranium contamination is contained
within saturated Hanford formation gravel sediment. Wells that monitor the lower portion of the
unconfined aquifer in the 300 Area Industrial Complex are screened in the Ringold Formation unit E
gravelly sediment (wells with a “B” suffix and wells 399-1-8, 399-3-21, and 399-3-22). Uranium
concentrations in samples from these wells are typical of natural background levels, indicating little or no
downward migration of contaminant uranium below the saturated Hanford formation sediment.
Hydrographs for wells screened in saturated Hanford formation sediment or Ringold Formation unit E
sediment are virtually identical, indicating no significant vertical gradients. Contamination has not been
detected in the few wells that monitor the uppermost confined aquifer, which is a low-to-moderately
permeable interval within the Ringold Formation lower mud unit (wells with a “C” suffix and
well 399-1-9). Hydrographs for these wells show a distinct upward hydraulic gradient, with a head
difference of approximately 9 meters.

Uranium contamination in groundwater near the Columbia River is monitored by sampling near-river
wells, aquifer tubes at twelve sites along the shoreline, and several prominent riverbank springs, if they
are flowing (Section 3.1 of PNNL-17034). Figure 2.7-11 shows the uranium concentrations observed in
samples collected from November and December 2011 from aquifer tubes and near-river monitoring
wells. The lateral distribution of uranium, as indicated by the aquifer tube sample results, is consistent
with the groundwater plume map for seasonal lower river stage conditions (Figure 2.7-7B). Maximum
uranium concentrations measured at the twelve aquifer tube sites sampled in 2011 are lower than those
seen previously (Figure 2.7-12).

/ Several thousand kilograms of contaminant uranium may remain in the vadose zone and \
aquifer beneath the 300 Area Industrial Complex.

The mass of uranium in the groundwater plume is approximately the same amount as the mass
that leaves the plume each year via groundwater discharge to the Columbia River and
withdrawal at a water supply well, suggesting continued resupply of the plume from the vadose
zone and the periodically rewetted zone.

- /

Concentrations in tube samples represent more discrete intervals in the aquifer than the concentrations
determined for samples from traditional monitoring wells because of different lengths for screened
openings (15-centimeter screen length for tubes and typically S—meter screen length for monitoring
wells). Contamination may become more evenly distributed vertically in the aquifer near the river
because of mixing during transport from source areas to the river. The values at multiple depths in
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tubes AT-3-4, C6347/48, C6350/51, AT-3-7, and AT-3-8 support this idea. Figure 2.7-11 indicates that
most uranium contamination is contained within the saturated Hanford formation gravelly sediment.
Based on projections of stratigraphic contacts from near-shore well drilling sites, aquifer tube AT-3-3-D
is believed to be installed in the underlying Ringold Formation unit E, and concentrations at that tube are
consistent with natural background uranium levels.

The contaminant concentrations measured in samples from aquifer tubes are lower than those in the
approaching groundwater because river water intrudes into the unconfined aquifer beneath the shoreline,
diluting the concentrations. Based on the specific conductance of river water and of groundwater, the
aquifer water monitored by 300-FF-5 tubes during the high river stage is estimated to be 60 percent
groundwater and 40 percent river water (Section 3.3.2 of PNNL-17034). A lowering of concentrations
may also occur because of changes in geochemical conditions caused by the intrusion of river water,
which could promote adsorption of dissolved uranium onto sediment near the river. The lower
bicarbonate content of river water compared to groundwater enhances the tendency for adsorption,
although the significance of this process with regard to influencing concentrations as observed in
monitoring results is not known (Section 5.4 of PNNL-17031; Section 5.2 of Yabusaki et al., 2008,
“Building Conceptual Models of Field-Scale Uranium Reactive Transport in a Dynamic Vadose
Zone-Aquifer-River System”).

2.7.1.2 Uranium at 618-10 Burial Ground/316-4 Crib

From 1948 to 1956, uranium-contaminated organic solvents were disposed to the former 316-4 Crib,
which is adjacent to the easternmost corner of the 618-10 Burial Ground (Section 3.6.33 of BHI-00012,
300-FF-2 Operable Unit Technical Baseline Report). The liquid effluent included methyl isobutyl ketone
(hexone) and tributyl phosphate. The crib and some of the contaminated adjacent soil were removed in
2004, and the site was partially backfilled. However, some uranium and tributyl phosphate contamination
was known to remain in the soil beneath the excavated site (Sections 3.4.1.4 and 3.4.2.1 of
DOE/RL-2006-20; EPA/ESD/R10-00/524, EPA Superfund Explanation of Significant Differences:
Hanford 300-Area (USDOE)).

Uranium was included in the waste disposed to the 316-4 Crib, but the impact to groundwater
has been minimal.

Uranium concentrations in groundwater had been elevated above the drinking water standard at two
wells near the southeastern fence line of the 618-10 Burial Ground and the former 316-4 Crib.
Concentrations in that area have remained below the drinking water standard since 2007 (Figure 2.7-13).
The cause for the 2004 increase in uranium concentrations at wells 699-S6-E4A and 699-S6-E4L was
infiltration of dust-control water during the 316-4 Crib excavation and backfilling. Because the water
table elevation in this area remains fairly constant, the increase in uranium is not attributed to rewetting of
the vadose zone. In August 2010, the first intrusive work at 618-10 Burial Ground began in preparation
for the more extensive removal actions, which started in March 2011. The increase in the uranium
concentration in downgradient well 699-S6-E4L to 26 pg/L in January 2012 (Figure 2.7-13) is attributed
to infiltration of dust-control water during this recent remediation.

2.7.2 Volatile Organic Compounds

Two volatile organic compounds, trichloroethene and cis-1,2-dichloroethene, are found in localized
areas in groundwater beneath the 300 Area Industrial Complex at concentrations exceeding their
respective drinking water standards of 5 ug/L and 70 pg/L. Cis-1,2-dichloroethene is a degradation
product of trichloroethene and tetrachloroethene. The original compounds degrade by dechlorination
under conditions that include very low oxygen and the presence of certain types of microbes (Section 1.2
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of PNNL-17666 provides a summary of degradation processes). Vinyl chloride, a further degradation
product, has not been detected in 300 Area Industrial Complex groundwater. If more oxygen were
available in the subsurface environments where Cis-1,2-dichloroethene persists in the 300 Area, the
compound would degrade to non-hazardous constituents. Carbon tetrachloride, which was used in small
quantities for testing fuel element integrity, is occasionally detected in groundwater beneath the 300 Area
Industrial Complex but at levels below the drinking water standard of 5 pg/L. Tributyl phosphate, a
semivolatile organic compound, is occasionally detected at low levels in the groundwater at the

618-10 Burial Ground/316-4 Crib. A drinking water standard for tributyl phosphate has not

been established.

2.7.2.1 Volatile Organic Compounds in the 300 Area Industrial Complex

Trichloroethene and tetrachloroethene were widely used in the 300 Area Industrial Complex in
degreasing operations associated with the fuels fabrication process (Section 3.3.4 of BHI-00012;
Section 2.0 of EMO-1026, Addendum to Data Compilation Task Report for the Source Investigation of
the 300-FF-1 Operable Unit Phase | Remedial Investigations; Section 1.0 of WHC-MR-0388, Past
Practices Technical Characterization Study — 300 Area — Hanford Site). Trichloroethene was the primary
degreaser used until the 1970s, followed by tetrachloroethene in the 1970s and 1980s.

Trichloroethene and tetrachloroethene were discharged in used degreaser fluids to the former South
Process Pond (316-1) and North Process Pond (316-2) via the process sewer system. No major spills or
leaks of trichloroethene or tetrachloroethene to the ground have been recorded. In the past, trichloroethene
migrated into the 300 Area Industrial Complex from sources to the southwest (Sections 4.4.4.5 and
4.8.4.2 of DOE/RL-2010-99). In 2011, trichloroethene was not detected to the southwest in 1100-EM-1
(Section 2.8). Trichloroethene concentrations exceeded the drinking water standard in 2011 at least once
in four wells (399-3-20, 399-4-7, 399-4-9, and 399-4-14) that are screened in the upper portion of the
unconfined aquifer and in one well (399-1-57) screened within the mid-portion of the unconfined aquifer.
The maximum concentration was 14 pg/L. In each well, the concentration in the subsequent sample was
below the drinking water standard.

During drilling in 2006, trichloroethene (maximum concentration of 630 pg/L) was encountered in
groundwater associated with an interval of relatively finer-grained sediment within Ringold Formation
unit E (Section 2.1 of PNNL-17666). Because this finer-grained interval has a very low permeability and
does not readily yield groundwater, monitoring wells have not been screened in this interval. This interval
is incised by the river channel. Contamination slowly migrates within these sediments and into overlying
or adjacent permeable Hanford formation sediment, as evidenced by periodic detections of
trichloroethene in aquifer tube samples that are collected from screens positioned near this contact
(Section 4.8.4.4 of DOE/RL-2010-99).

Elevated concentrations of trichloroethene are present in a layer of finer-grained sediment below
the water table, but only in a limited area.

Trichloroethene was detected in 2011 at concentrations exceeding the drinking water standard at
some aquifer tubes that are screened proximal to, or within, the finer-grained interval of Ringold
Formation sediment that is contaminated by trichloroethene (Figure 2.7-14). Consistent with results from
previous years, in 2011, the highest concentration (210 ug/L) was observed at aquifer tube AT-3-3-D,
which is the aquifer tube believed to be placed in the finer-grained interval of Ringold Formation unit E
sediment. Elevated concentrations are also consistently observed at tube site AT-3-7-D, where the highest
trichloroethene concentration in 2011 was 98 ug/L. The origin for the trichloroethene in groundwater at
this tube is not known, but is most likely associated with past disposal of trichloroethene used in the
manufacture of nuclear fuel.
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In the lower portion of the unconfined aquifer, cis-1,2-dichloroethene concentrations continue to
exceed the drinking water standard at one well (399-1-16B). The maximum concentration in 2011 was
200 pg/L (Figure 2.7-15). Well 399-1-16B is along the downgradient flow path from the former 300 Area
Process Trenches (316-5) and North Process Pond (316-2). It is screened in Ringold Formation gravelly
sediment in the lower portion of the unconfined aquifer. The elevation of the well’s screen is
approximately 7 meters deeper than the elevation of the Columbia River’s maximum channel depth
(Section 4.4.4.5 of DOE/RL-2010-99). The origin for cis-1,2-DCE is likely degradation of trichloroethene
and/or PCE disposed to the former North Process Pond (316-2) and/or 300 Area Process Trenches (316-5)
(Sections 3.1 and 3.3 of PNNL-17666; Section 4.4.4.5 of DOE/RL-2010-99). The cis-1,2-dichloroethene
concentration (110 pg/L) also exceeded the drinking water standard in 2011 in a sample from
well 399-1-57, a remedial investigation well installed in 2010. Well 399-1-57 is located 80 meters to the
southeast of well 399-1-16B, but in the mid-portion of the unconfined aquifer and in finer-grained, less
permeable sediment (Section 4.4.4.5 of DOE/RL-2010-99).

Cis-1,2-dichloroethene, a degradation product of tetrachloroethene and trichloroethene, is
detected at two wells, one that monitors the lower portion of the unconfined aquifer and one that
monitors the middle portion.

2.7.2.2 Volatile Organic Compounds at the 618-10 Burial Ground/316-4 Crib

The former 316-4 Crib received liquid waste associated with research conducted at the
321 Separations Laboratory in the 300 Area Industrial Complex from 1948 to 1956 (Section 3.6.33 of
BHI-00012). The liquid waste typically consisted of organic compounds (for example, methyl isobutyl
ketone [hexone] and tributyl phosphate) containing uranium. Tributyl phosphate and uranium
concentrations were elevated in early 2004 at well 699-S6-E4A (located within the footprint of the
remedial action excavation) during crib removal activities. In 2011, the highest tributyl phosphate
concentration detected at this well was estimated at 1.8 pg/L. Tributyl phosphate tends to bind to soil in
the vadose zone where it slowly degrades over time. It is not soluble in water and, therefore, does not
widely disperse via water transport mechanisms. Methyl isobutyl ketone breaks down quickly in the
environment; it has been detected in groundwater near the 618-10 Burial Ground/316-4 Crib only once (in
1998) since analyses for it began in the mid-1990s.

2.7.3 Tritium

Tritium is found in groundwater associated with the 618-11 Burial Ground at concentrations
exceeding the drinking water standard of 20,000 pCi/L. The source of the plume is tritium gas released
from buried radiological solid wastes.

Tritium released from materials in the 618-11 Burial Ground has resulted in a groundwater
plume with concentrations above the drinking water standard.

The narrow tritium plume extends for approximately 1.2 kilometers to the east of (downgradient
from) the 618-11 Burial Ground. The plume passes just to the north of the Energy Northwest Columbia
Generating Station (Figure 2.7-16). The plume appears to be contained within the saturated Hanford
formation gravels portion of the unconfined aquifer. The size of the plume remained relatively unchanged
from 2003 through 2010, but increased in 2011 (Figure 2.7-6). The tritium concentrations attributed to the
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618-11 Burial Ground lie within the larger, lower concentration tritium plume that is part of 200-PO-1
(Section 3.5) (Section 4.4.5 of DOE/RL-2010-99).

Tritium concentrations near the 618-11 Burial Ground have declined from the maximum values
observed in 1999 and 2000 (Figure 2.7-17). The trend in groundwater at well 699-13-3A, adjacent to the
eastern fence line of the burial ground, suggests that an episodic event of unknown nature caused a tritium
release from buried materials to contaminate groundwater. The relatively constant tritium concentrations
at well 699-13-3A since 2006 suggest that buried materials are providing an ongoing source of tritium to
groundwater. At wells farther downgradient from the 618-11 Burial Ground, such as wells 699-13-2D and
699-12-2C, concentration trends reflect the plume’s migration. The conceptual model for the plume,
including a simulation of plume evolution over time, indicates that trititum concentrations will be below
the drinking water standard when the plume reaches the Columbia River (Section 5.1 of PNNL-15293,
Evaluation of the Fate and Transport of Tritium Contaminated Groundwater from the 618-11
Burial Ground). Groundwater wells monitored by Energy Northwest do not show evidence of this plume,
nor is tritium detected in Energy Northwest water supply wells (Mee, 2011, Columbia Generating Station
Radiological Environmental Monitoring Program, 2010 Annual Radiological Environmental Operating
Report For Calendar Year 2010).

2.7.4 Nitrate

Nitrate concentrations exceeding the 45 mg/L drinking water standard (i.e., 10 mg/L measured as
nitrogen in nitrate) are found in the southern portion of the 300 Area Industrial Complex and near the
618-11 Burial Ground. The principal sources of nitrate currently observed in 300 Area Industrial
Complex groundwater are agricultural and industrial activities not associated with the Hanford Site.
At the 618-11 Burial Ground, nitrate contamination in the underlying groundwater has sources in the
200 East Area (Section 3.3), with localized releases from the 618-11 Burial Ground.

Nitrate exceeds the drinking water standard in groundwater, with sources including past disposal
to 300 Area Industrial Complex waste sites, 200 East Area waste sites, and
non-Hanford Site activities.

2.7.4.1 Nitrate in the 300 Area Industrial Complex

The nitrate concentrations exceeding the drinking water standard in the southern portion of the
300 Area Industrial Complex reflect the migration of nitrate-contaminated groundwater into the 300 Area
Industrial Complex from sources to the southwest (Section 2.8) (Figure 2.8-5 in Section 2.8). Gradually
increasing concentrations are observed in wells and at shoreline sites as the nitrate-laden groundwater
migrates into the 300 Area Industrial Complex. For example, the maximum nitrate concentration at
well 699-S28-E12 (near the southwestern corner of the 300 Area Industrial Complex) was 189 mg/L in
March 2011, and the concentration was 84 mg/L approximately 616 meters to the northeast at
well 699-S27-E14 in May 2010. Nitrate also migrates into the 300 Area Industrial Complex from the
northwest as part of the sitewide plume that originates in the 200 East Area, with concentrations typically
ranging from 25 to 30 mg/L (Section 3.5).

2.7.4.2 Nitrate in the 618-11 Burial Ground

Nitrate concentrations near the 618-11 Burial Ground continue to exceed the drinking water standard
(Figure 3.5-10 in Section 3.5). Concentrations at well 699-13-3A have been increasing since 1995 when
the well was installed; the maximum concentration during 2011 was 105 mg/L. Historical records for
materials sent to the 618-11 Burial Ground do not indicate significant quantities of nitrate-bearing wastes.
Given that the elevated nitrate contamination in the groundwater corresponds to the elevated tritium
contamination, which is attributed to the 618-11 Burial Ground, the nitrate contamination is also
attributed to the 618-11 Burial Ground (Section 4.4.5 of DOE/RL-2010-99). The plume size decreased in
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2011 as a result of re-interpreting the locally elevated plume as originating from the 618-11 Burial
Ground (Figure 2.7-6).

2.7.5 Other Constituents

Gross alpha activity, gross beta activity, strontium-90, technetium-99, and total chromium are
constituents of interest being monitored at various locations in 300-FF-5 groundwater because the
constituents either exceed the associated drinking water standard (15 pCi/L, 50 pCi/L, 8 pCi/L,

900 pCi/L, and 100 pg/L, respectively) or are helpful in characterizing contamination in the aquifer.

Other waste indicators monitored in groundwater include gross alpha, gross beta, strontium-90,
technetium-99, and chromium.

2.7.5.1 Other Constituents in the 300 Area Industrial Complex

Gross alpha activity in the 300 Area Industrial Complex groundwater is attributed to uranium and
exceeded the drinking water standard at numerous wells in areas where uranium concentrations were also
elevated during the unusually high water table conditions in June 2011. Gross beta activity also
temporarily exceeded the drinking water standard at several of the same wells. Sources for the gross beta
activity include daughter isotopes from radioactive decay of uranium and background radiation from
natural sources such as potassium-40 and uranium. Other contributors to gross beta activity include low
levels of technetium-99 and strontium-90 released in the past at isolated locations, including the area near
the former 340/307 complex retention basins, trenches, and associated underground piping.

On July 17, 2011, approximately 378,500 liters of clean water were released from a pipeline break
near the southeastern corner of the 326 Building. Additional groundwater samples were collected from
nearby wells 399-3-2 and 399-6-2 and analyzed for gross alpha and gross beta activity during August.
Results did not indicate an impact to groundwater from the release.

Highly radioactive solutions have been released to the soil beneath the 324 Building, as discovered
during deactivation, decommissioning, decontamination, and demolition activities at the building in 2009.
The releases (site code UPR 300-296) included solutions containing cesium-137 and strontium-90, both
of which are beta emitters. Figure 2.7-18 illustrates recent gross beta trends at several wells that monitor
conditions downgradient from the 324 Building. Gross beta activity remained below the drinking water
standard in downgradient wells 399-4-9, 399-4-10, and 399-4-14 in 2011.The multiple potential sources
for the strontium-90 include a leak that occurred in about 1969 from a former underground pipeline at the
340 Complex (site code UPR-300-1), the 307 Retention Basins, 340 Complex, and/or 307 Process
Trenches, as well as a release that may have occurred from the 324 Building. There is no evidence that
past releases from the 324 Building have affected groundwater.

In 2008, chromium concentrations increased at well 399-8-5A, adjacent to the eastern (downgradient)
fence line of the former 618-7 Burial Ground. The maximum concentration was 105 pg/L (measured as
total chromium in filtered and unfiltered samples) in July 2009. Since then, concentrations at this well
have declined, with the exception of an increase (66 pug/L) in August 2011 during the unusually high
water table condition (Figure 2.7-10). By December 2011, chromium concentrations had declined almost
to pre-2008 levels. Other constituents showing a concurrent increase at well 399-8-5A include calcium,
chloride, gross alpha, gross beta, nitrate, sodium, and uranium (Section 2.7.1.1). The increases in many of
these constituents indicate that dust control water and soil fixatives applied at the former 618-7 Burial
Ground have infiltrated downward to groundwater.

Total chromium concentrations in unfiltered and filtered groundwater samples from beneath the
300 Area Industrial Complex were below the drinking water standard in 2011. Near the Columbia River,
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total chromium concentrations in near-river wells were not detected or were lower than the Washington
State value of 10 pg/L for hexavalent chromium for protection of aquatic life, with the exception of one
sample from one well (11 pg/L in well 399-4-9) (WAC 173-201A-240, “Water Quality Standards for
Surface Waters of the State of Washington,” “Toxic Substances”). Concentrations in samples from
aquifer tubes did not exceed 10 pg/L in 2011.

2.7.5.2 Other Constituents in the 618-10 Burial Ground/316-4 Crib and the 618-11 Burial Ground

Technetium-99 concentrations were below the drinking water standard in wells at the 618-11 and
618-10 Burial Ground/316-4 Crib in 2011. The maximum technetium-99 concentration near
618-11 Burial Ground was 190 pCi/L at downgradient well 699-12-2C, where concentrations have been
decreasing since monitoring began in 2003. Historical concentration trends for technetium-99 and tritium
at downgradient well 699-13-3A (adjacent to the 618-11 Burial Ground) are similar, indicating that small
amounts of the technetium-99 in this area are associated with the local tritium plume (Section 2.7.3). In
2011, however, technetium-99 concentrations at this well increased to 150 pCi/L (Figure 2.7-17).
Technetium-99 concentrations at downgradient well 699-13-2D increased to 120 pCi/L in 2011.

At the 618-10 Burial Ground, the maximum concentrations of gross alpha and gross beta in 2011
were 9.4 pCi/L and 34 pCi/L, respectively. The concentrations are below the drinking water standards.
Increased disturbance of the ground surface and application of water for dust control during site
remediation activities may be the source of the minor variability in concentrations of these parameters.

2.7.6 CERCLA Groundwater Activities

The RI/FS process under CERCLA for 300-FF-5 began in the late 1980s with work planning
(DOE/RL-89-14, Remedial Investigation/Feasibility Study Work Plan for 300-FF-5 Operable Unit,
Hanford Site, Richland, Washington). In 1996, interim remedial action under CERCLA targeted
groundwater beneath waste sites in the 300 Area Industrial Complex (EPA/ROD/R10-96/143,
Declaration of the Record of Decision for the 300-FF-1 and 300-FF-5 Operable Units, Hanford Site,
Benton County, Washington). The geographic extent of 300-FF-5 was expanded in 2000 to include
groundwater affected by the 618-10 Burial Ground/316-4 Crib and the 618-11 Burial Ground
(EPA/ESD/R10-00/524).

The interim remedy selected for 300-FF-5 in the ROD (EPA/ROD/R10-96/143) was monitored
natural attenuation and institutional controls. The interim remedy, as stated in the record of decision, is
as follows:

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

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

Three 5-year reviews of the 1996 ROD have been conducted. The first review, in 2000, concluded
that the remedy selected for 300-FF-5 in the 300 Area Industrial Complex was still appropriate (USDOE
Hanford Site First Five-Year Review Report [EPA, 2001]). However, additional monitoring along the
river shoreline was added, along with a request to assess the effectiveness of the monitored natural
attenuation remedy. The second review, in 2005, concluded that remediation of the uranium plume in the
300 Area Industrial Complex groundwater through monitored natural attenuation had not achieved the
remedial action objectives in the 10-year time frame envisioned when the interim action ROD for
groundwater was established (DOE/RL-2006-20). To address this issue, the review identified an action to
complete a focused feasibility study for uranium and concurrent field testing of polyphosphate injections
to immobilize uranium. Results of the third review, in 2010, have been issued (DOE/RL-2011-56) and are
being discussed by the Tri-Parties (Section 1.4).
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ﬂhe remedial action objectives for interim action involving 300-FF-5 groundwater are as \
follows (EPA/ROD/R10-96/143):

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

e Protect the Columbia River such that contaminants in the groundwater or soil after
remediation do not result in an impact to the river that would exceed the Washington
State surface water quality standards.

\ y

During 2009, new milestones and target completion dates were developed under the Tri-Party
Agreement (Ecology et al., 1989). Those that applied to 300-FF-5 are as follows:

e Milestone M-015-00D: DOE will complete the RI/FS process through the submittal of
a proposed plan for all 100 and 300 Area operable units (December 31, 2012).

e Milestone M-015-71: Submit CERCLA RI/FS work plan for the 300-FF-2 and 300-FF-5
Operable Units for groundwater and soil (October 31, 2009; completed).

o Milestone M-015-72-T01: Submit CERCLA RI/FS report and proposed plan for the 300-FF-2
and 300-FF-5 Operable Units for groundwater and soil (December 31, 2011; completed).

e Milestone M-016-110-T05: DOE will have a remedy in place designed to meet federal drinking
water standards for uranium throughout the groundwater plume in the 300-FF-5 Operable Unit
unless otherwise specified in a CERCLA decision document (target date December 31, 2015).

DOE submitted a proposed plan for final remedial action at waste sites and groundwater in the
300 Area Industrial Complex and outlying subregions in December 2011.

In September 2008, DOE initiated planning for RI/FS activities that would lead to final remedial
actions for 300-FF-1, 300-FF-2, and 300-FF-5. The remedial investigation of 300-FF-5 included drilling
during 2010 and 2011 at eleven locations in the 300 Area Industrial Complex to characterize
contaminants in the vadose zone and unconfined aquifer. Each location was subsequently completed as a
monitoring well. In addition to the permanent wells, five soil borings were completed as temporary
groundwater monitoring wells. Computer simulation of uranium transport through the vadose zone and
unconfined aquifer was conducted to develop new insight on preliminary remediation goals and future
behavior of the uranium plume. The details of the remedial investigation are provided in the RI/FS report
(DOE/RL-2010-99). Draft A of the RI/FS report and Draft A of the Proposed Plan (DOE/RL-2011-47,
Proposed Plan for the Remediation of 300-FF-1, 300-FF-2, and 300-FF-5 Operable Units) were issued
in December 2011, in accordance with the Tri-Party Agreement (Ecology et al., 1989)

Milestone M-015-72-TO1.

DOE’s Office of Science, Biological and Environmental Research, is supporting field research to
address the mobility of uranium in the environment under a program referred to as the Integrated
Field-Scale Research Challenge. The focus of the research is multi-scale, mass-transfer processes that
control the sequestration and mobility of uranium contamination in the subsurface, including the vadose
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zone and groundwater. During 2011, field experiments as part of the Integrated Field-Scale Research
Challenge were initiated to investigate uranium desorption from vadose zone sediment, and the following
new report was issued: PNNL-21169, Multi-Scale Mass Transfer Processes Controlling Natural
Attenuation and Engineered Remediation: An IFRC Focused on Hanford’s 300 Area Uranium Plume
January 2011 to January 2012.

Groundwater monitoring required under the 1996 ROD is implemented through a sampling and
analysis plan (DOE/RL-2002-11, 300-FF-5 Operable Unit Sampling and Analysis Plan). Samples are
collected from wells and from aquifer tubes beneath the shoreline in the 300 Area Industrial Complex.
Comprehensive sampling events occur semiannually, with more frequent sampling occurring when
conditions change rapidly or major excavation activities are underway. Most monitoring wells have
screens positioned to include the zone occupied by the water table. Several wells are screened in the lower
portion of the unconfined aquifer, and a few wells are screened in the uppermost confined aquifer.

Wells and aquifer tubes were sampled as planned during 2011. Minor exceptions to planned
monitoring occurred because of maintenance issues and scheduling constraints. Appendix A lists the
sampling frequencies, types of laboratory analyses, and sample status for 2011 for the 300-FF-5 Operable
Unit monitoring wells. Appendix C lists the aquifer tubes.

2.7.7 RCRA Facility Monitoring at 300 Area Process Trenches

The former 300 Area Process Trenches (316-5) received
effluent discharges of mixed waste from fuel fabrication and

nuclear research laboratories in the 300 Area Industrial " Lover Uncanfned el |
Complex from 1975 through 1985, followed by continued 7 Fomer waste Sit Disposel Fecily
discharge of clean effluent until December 1994. During this Rr-daed T
period of operation, the trenches were used as a treatment, b m s mer  geliie
storage, and disposal unit; therefore, the trenches are regulated
under RCRA. A comprehensive description of the facility and 6,@"'@&‘6
its history of operations is provided in Section 2.1 of é;a\e
PNNL-13645. The trenches were remediated in 1991 under ¢° o
a CERCLA expedited response action by scraping contaminated ?}e“’
soil to the north end of the facility (DOE/RL-92-32, Expedited &
Response Action Assessment for 316-5 Process Trenches). Groundwater = &
Additional removal actions were performed in 1997 and 1998, Flow % E ; 1-10A,
followed by backfilling and surface restoration in 2004 (Section 2 5:’, 1-10B
3.0 of DOE/RL-2004-74). 2 g

Groundwater monitoring required by RCRA is conducted in &3 esS
accordance with WAC 173-303-645(11) (“Dangerous Waste Nof‘ﬁ:g‘\ﬁm
Regulations,” “Releases from Regulated Units”) and the 1178 Pe
Hanford Facility RCRA Permit (WA7890008967). The 117 116A%1-168

modified closure plan (DOE/RL-93-73, 300 Area Process
Trenches Modified Closure/Postclosure Plan), which is
incorporated into the Hanford Facility RCRA Permit (WA7890008967), states that groundwater
remediation is deferred to 300-FF-5 under CERCLA.

Groundwater potentially affected by past disposal to the former 300 Area Process Trenches
continues to be monitored under RCRA requirements.

Post-closure groundwater monitoring under the corrective action program of WAC 173-303-645(11)
under RCRA uses wells at four locations: one upgradient (northwest) and three downgradient (east,
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southeast, and south) of the former 300 Area Process Trenches. The most distant downgradient location is
approximately 200 meters to the southeast, along the dominant groundwater flow path from the trenches.
Groundwater flows generally toward the south-southeast beneath the former trenches. The estimate for
flow rate in March 2011 was 20 meters per day (Appendix B, Table B-1).

Two wells are at each of the four locations. The well with the well number ending in “A” is screened
near the water table, and the well with the well number ending in “B” is screened in the lower portion of
the unconfined aquifer. The sampling schedule for the eight wells is designed to accommodate two
semiannual sampling events, with four time-independent samples collected during each period to provide
data amenable to statistical analysis. As a result, the wells are sampled during eight months of the year:
the first sampling event covers December, January, February, and March; and the second sampling event
covers June, July, August, and September. During 2011, sampling was performed as planned at five
wells; 1 or 2 months of sampling was missed at three wells (Appendix B, Table B-20). Reports on the
effectiveness of the corrective action monitoring program were prepared semiannually in accordance with
WAC 173-303-645(11)(g). The results for 2011 are provided in First Semiannual Report for 2011
Post-Closure Corrective Action Groundwater Monitoring at the 183-H Solar Evaporation Basins and
300 Area Process Trenches, January — June 2011 (SGW-52135), and Second Semiannual Report for
2011 Post-Closure Corrective Action Groundwater Monitoring at the 183-H Solar Evaporation Basins
and 300 Area Process Trenches, July — December 2011 (SGW-52136).

Groundwater monitoring to meet RCRA requirements is conducted in accordance with the
Groundwater Monitoring Plan for the 300 Area Process Trenches (WHC-SD-EN-AP-185).
The constituents monitored under this plan include chemical uranium, trichloroethene, and
cis-1,2-dichloroethene. The drinking water standards for these three contaminants are 30 ug/L, 5 pg/L,
and 70 pg/L, respectively.

Analytical results for trichloroethene were all below the detection limit of 1 pg/L during 2011, with
the exception of five samples from well 399-1-16B, where the maximum concentration was estimated to
be 1.9 pg/L (Section 2.7.2.1). Analytical results for cis-1,2-dichloroethene were all below the detection
limit of 1.0 pg/L during 2011, with the exception of all samples from well 399-1-16B, where
concentrations ranged from 130 to 200 pg/L, and three samples from well 399-1-17B, where the
maximum concentration was estimated to be 4.8 ug/L (Section 2.7.2.1).

Cis-1,2-dichloroethene and uranium continue to exceed their respective drinking water standards
at RCRA network wells.

Uranium was detected at five of the monitoring wells in 2011. In the three downgradient wells
screened in the upper portion of the unconfined aquifer, maximum concentrations ranged from 45 to
4,030 pg/L (Section 2.7.1.1). Concentrations at wells 399-1-10A and 399-1-16A, which are near the
Columbia River, declined in summer when the river stage was high and increased in autumn with the
arrival of uranium that had been remobilized upgradient. Concentrations at upgradient well 399-1-18A are
consistent with background levels for saturated Hanford formation sediment and were in the range of
5.5 to 7 ug/L during 2011. Concentrations in the lower portion of the unconfined aquifer were typically
below detection levels, with the exception of well 399-1-16B, where the maximum concentration was
11.9 pg/L. Uranium is reported as total uranium in an unfiltered sample.
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Figure 2.7-1. Index Map Showing 300-FF-1, 300-FF-2, and 300-FF-5 Operable Units
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Figure 2.7-2. Monitoring Wells in and near 300 Area Industrial Complex
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Figure 2.7-3. Monitoring Wells near 618-11 Burial Ground
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Figure 2.7-4. Monitoring Wells near 618-10 Burial Ground
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Figure 2.7-5. 300-FF-5 Water Table, March 2011
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Figure 2.7-6. Changes in 300-FF-5 Plume Areas (Based on Annual Average Concentrations)
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Figure 2.7-7A. Uranium Concentrations in the 300 Area Industrial Complex, Upper Part of
Unconfined Aquifer, June 2011

9.6(1-15) e
o 14.9(1-6)
316-5 o
12.2(1-56) o o 15.2(1-104) o
19.4(8-3) ® an c
618.7 302(1-11) o 41.8(1-54) 3
® 18.1(8-5A) 316-2 ©10(1-1) o
0.9 264(1-55 o
438(1-23) 4 ® (1-59) 2
4,030 (1-17A) 2L o 15.3(1-16A) .
20 (8-1) o OB(1-58) @ 6182 "  39.1(1-7) ®
24.2(1-2) ®219
53.8(2-32) (2-2)
76.6 (1-21A) o )
23.7(1-59) ® 316-1 o 0.1 (2-1)
18.4(6-3) 29.1(3-19) , 38.1(2-5)® 21.7(34)
50 (3.6) 277 (3-18) % T
. e 107 (3-33)
20.1(65) e & 094(3-12) ® 36.3 (3-9)
22 (3-20) o
e 31.2(3-10)
9(3-2) e 24.9(3-11) A
20 (5-4B) " @ ® 28.6(4-9)
33.6(4-11) ® ~
58.4(4-15) © 20.6(4-10)
L ]
85 (4-14
37.7(4-1) ® (414)
® 20.3(4-7)
e 36.1(4-12)
9 (S27-E14)
A
Uranium in the Upper Unconfined
Aquifer, June 2011
12.4(S28-E12) ® Well Sampled in 2011
[ ] A Well Sampled in 2010
¥  Well Sampled in 2009
Well label = Concentration in
g/l (Well Name)
We_ll prefix '399-" or '699-
5.9(S29-E16A)e x;zdsne
Facility
Uranium Plume
[ <sougL
[ 230 and <300 pgiL
[ 2300 and <3000 pgiL
7.4(S30-E15A) | [ ] 23000 pgi
d 0 250 500 m
0 50 1000 1500
gwf11199

2.7-21



Section 2.7, 300-FF-5
Hanford Site Groundwater Monitoring for 2011

DOE/RL-2011-118, Rev. 0

Figure 2.7-7B. Uranium Concentrations in the 300 Area Industrial Complex, Upper Part of
Unconfined Aquifer, December 2011
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Figure 2.7-8. Uranium and Water Level Trends in Well 399-1-17A near Former 300 Area Process Trenches
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Figure 2.7-9. Uranium and Water Level Trends at (A) Inland Wells and (B) Near-River Wells, 300

S00 108
—a&— Uranium 389-1-23
—— Water Level F 108
400 4
107
=
= 300
=
g F 108
=
& 200
2 105
100 104
o T T T T T + 103
Jan-05 Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11  Jan-12
Collection Date i1 12
500 109
—@— Uranium 399-1-104
Water Level
400 108
‘g‘ 107
2 300 4
E 106
S
=
2 200
= 105
1 4
oo 104
0+ T T T T T T i- 103
Jan-05 Jan-06 Jan-07 Jan-08 Jan-08 Jan-10 Jan-11

Collection Date

er Level Elevation (NAVDSS), m

Water Level Elevation (NAVDS8), m

Jan-12

Area
S00 Yy 109
—@— Uranium 399-1-2
E
400 Wiater Level 108 =
&
S
- 107 %
D300 <
g 5
] 106%
5 &
8 200 o
> 105¢
L
-
100 - 5
104
=
0 T T T T 103
Jan-05  Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11  Jan-12
Collection Date -
00 399-1-164A 109
—&— Uranium -
E
I .
400 | Water level 108 =
=
S
o 1075
o 300 =
& 5
5 1065
& ]
% 200 w
105
g
100 5
1043
Mm\/ E
o y T . - . . 103

Jan-05  Jan-06 Jan-07 Jan-08 Jan-09

Jan-10  Jan-11  Jan-12
Collection Date 113014

Figure 2.7-10. Uranium and Chromium Trends Downgradient from Former 618-7 Burial Ground
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Figure 2.7-11. Uranium Concentrations in 300 Area Aquifer Tubes and Near-Shore Wells, Fall 2011
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Hanford Site Groundwater Monitoring for 2011

Figure 2.7-12. Minimum, Maximum, and 2011 Uranium Concentrations at 300-FF-5 Aquifer Tube
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Figure 2.7-13. Uranium Trends in Wells Adjacent to 618-10 Burial Ground

50
—8— 699-S6-E4A
—B—699-S6-E4K
1| —e—609-56.E4L

Excavation at 316-4 Crib

40 1 began in fall 2003;
backfilling was completed in
2005. Excavation at 618-10
35 1 Burial Ground began in
March 2011.

Uranium DWS
N p—_—_—————— eyl ——-f——-——{——_—_—_—— e, e, ———————

25

Uranium, pg/L

20

15

10

Replicate data averaged

Jan-02 Jan-03 Jan-04 Jan-05 Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan-13

Collection Date gwf11203

2.7-26



lLe-LC

Elevation (meters - NAVD88)

Figure 2.7-14. Trichloroethene Concentrations in 300-FF-5 Aquifer Tubes and Near-Shore Wells, Fall 2011
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Figure 2.7-15. Volatile Organic Compound Trends in Lower Portion of Unconfined Aquifer at
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Figure 2.7-16. Average Tritium Concentrations near 618-11 Burial Ground, Upper Part of
Unconfined Aquifer, 2011
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Figure 2.7-17. Tritium Trends in Wells near 618-11 Burial Ground
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Figure 2.7-18. Gross Beta Trends in Wells Downgradient from the 324 Building
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