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200-PO Overview

This chapter summarizes groundwater sampling for the

200-PO groundwater interest area for calendar year 2012.
Groundwater monitoring in 200-PO is performed to meet
Atomic Energy Act of 1954 (AEA), Comprehensive
Environmental Response, Compensation, and Liability Act
of 1980 (CERCLA), Resource Conservation and Recovery
Act of 1976 (RCRAO, and Washington Administrative Code

DOE/RL-2013-22, Rev. 0

(WAC) requirements. The 200-PO interest area includes
the 200-PO-1 Groundwater Operable Unit (OU), seven
RCRA units (216-A-29 Ditch, 216-A-36B Crib, 216-A-37-1
Crib, 216-B-3 Pond, Nonradioactive Dangerous Waste
Landfill [NRDWL], Integrated Disposal Facility [IDF], and
Waste Management Area (WMA) A-AX [single-shell
tanks]), one state regulated landfill (Solid Waste Landfill

[SWL]), and one state permitted discharge facility

(Treated Effluent Disposal Facility [TEDF]). For purposes of

the CERCLA process, the 200-PO-1 OU is informally

divided into the near field area, which includes the former
operational areas within and near the 200 East Area, and
the far field area, which includes wells downgradient of
the near field area, aquifer tubes along the Columbia
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Table PO.1 200-PO-1 at a Glance
PUREX Plant 1956 to 1972 (Plutonium Separation)
Operations: 1983 to 1989 (Plutonium Separation)
2012 Groundwater Monitoring
Drinking
Water Maximum Plume
Contaminant Standard | Concentration | Area* (km?)
Tritium 20,000 pCi/L | 610,000 ug/L 82.0
(299-E17-1)
lodine-129 1 pCi/L 11.4 pCi/L
(299-E24-16) 392
Nitrate 45 mg/L 151 mg/L 4.4
(299-E17-19)
Strontium-90 8 pCi/L 15 pCi/L 0.07
(299-E17-14)
Technetium-99 | 900 pCi/L 2,500 pCi/L 0.02
(299-E25-93)
Uranium 30 pg/L 59.9 pg/L 0.06
(299-E25-36)

* Estimated area at a concentration greater than the listed drinking
water standard.

River, and generally comprises areas where site operations did not
occur (Map PO.1). CERCLA sampling wells within the far field region
have been grouped into several sub-areas, including the BC Cribs,
southeast transect, river transect, basalt confined aquifer, and the
general far field.

Groundwater sampling within the interest area is directed by the
sampling and analysis plans, permits, Tri-Party Agreement (Ecology et
al., 1989) change notices, and other documents that identify
groundwater monitoring requirements. A recently completed CERCLA
remedial investigation (DOE/RL-2009-85) identified tritium,
iodine-129, nitrate, strontium-90, technetium-99, tetrachloroethene
(PCE), trichloroethene (TCE), and uranium as final contaminants of
potential concern (COPCs) for the 200-PO-1 OU.

Groundwater within the 200-PO-1 interest area has been
contaminated primarily by releases from cribs, pipelines, ponds,
single shell tanks, and trenches associated with Plutonium-Uranium
Extraction (PUREX) and B Plant operations. Active groundwater
remediation is not currently being conducted within the 200-PO-1
interest area. Groundwater beneath the interest area primarily
occurs in an unconfined aquifer consisting of Hanford formation and
Ringold Formation sands and gravels (Figure PO.1). However, due to
the large extent and overall thickness (up to 215 meters) of the
aquifer, it includes localized semiconfined and confined intervals
within deeper portions of the aquifer. The depth to the water table is
more than 91 meters near the southern boundary of the 200 East
Area, and it varies in depth to near zero meters below ground surface
at the Columbia River. Detailed discussions of geology and
hydrogeology within the 200-PO-1 interest Area are provided

in DOE/RL-2011-118, DOE/RL-2009-85, and PNNL-12261.
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200-PO CERCLA Activities
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Groundwater monitoring under CERCLA is described in the Sampling and Analysis Plan for the 200-PO-1 Groundwater
OU (DOE/RL-2003-04) as amended by TPA-CN-205, and DOE/RL-2007-31, as amended by TPA-CN-2-253. Wells and

aquifer tubes (Map PO.2) are generally sampled annually or triennially. Aquifer tube sampling for the 200-PO-1 OU
was revised per Sampling and Analysis Plan for Aquifer Sampling Tubes (DOE/RL-2000-59). A remedial investigation
for the 200-PO-1 groundwater OU was completed in 2008. The results of the remedial investigation are provided

in DOE/RL-2009-85. The report recommended that the OU should advance to the next step in the CERCLA process,
which is a feasibility study to develop alternatives to remediate the groundwater contamination. The remedial
investigation identified tritium, iodine-129, nitrate, stronitum-90, technetium-99, PCE, TCE, and uranium as final
COPCs. PCE and TCE were only detected at very low (laboratory estimated) concentrations (below the drinking water
standard) in far field region wells near the NRDWL and the SWL. Details regarding 2012 groundwater for each of these

COPCs are described in the following sections of the report.

Plume areas measured from 2003 through 2012 for tritium, iodine-129, nitrate, uranium, and technetium-99 are
presented on Figure PO.2. These COPCs are primarily associated with PUREX operations that discharged liquid
effluents to the ground in the southern part of the 200 East Area from 1956 to 1972, and 1983 to 1988. The
discharges are primarily associated with the former PUREX cribs and trenches. Groundwater within the 200-PO
interest area is monitored within the unconfined aquifer, Ringold confined aquifer, and the basalt confined aquifer.
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200-PO Tritium

Tritium contamination in groundwater is found at a concentration greater than the 20,000 pCi/L drinking water
standard in a large plume within 200-PO from the 200 East Area to the Columbia River (see Map PO.3). The highest
current and historical concentrations have been detected near the PUREX cribs and trenches, which were the major
sources of this contaminant. The tritium plume continues to migrate across the far field area and discharge into the
Columbia River to the east (Map PO.3). The plume continues to attenuate in the far field region due to dispersion and
radioactive decay of tritium, but concentrations near the PUREX cribs and trenches remain up to 30 times the drinking
water standard of 20,000 pCi/L. The 2012 20,000 pCi/L and 200,000 pCi/L interpolated plume intervals are generally
consistent with the 2011 plume presented in DOE/RL-2011-118, Figures 3.5-4 and 3.5-5. The tritium plume has
decreased in size by approximately 44 percent since 1996. In 2012, the highest concentrations of tritium in the near
field area were 610,000 pCi/L in well 299-E17-1 (216- A-10 Crib) and 560,000 pCi/L in well 299-E17-19 (216-A-37-1
Crib) (Figure PO.3). The highest concentration of tritium detected during 2012 from the far field was 1,100,000 pCi/L
for a sample collected in October at well 699-13-3A. Well 699-13-3A is associated with the 618-11 Burial Ground and
is discussed in more detail in the 300-FF section.

An area of lower tritium 200,000

concentrations identified in —e— 299.E171

the far field region near the OIS
| —— Z99-E25-20

Energy Northwest complex e DWS

(see plume map) is due to a
zone of lower hydraulic
conductivity material in the
unconfined aquifer, where
the water table is within the
upper portion of the Ringold
Formation, which has a

Tritium, pCifL

greater degree of local 200,000
cementation. The zone of
lower hydraulic conductivity 100.000

has resulted in groundwater
flow, and tritium P sttt
contamination, moving Jan01 Jan02 Jan03 Jan04 Jan05 Jan-06 Jan-O7 Jan-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan-13

d h Collection Date CHSGWIO2PONT
around this area. Figure PO.3 200-PO Tritium Data for wells 299-E17-1, 299-E17-19, and 299-E25-20

Wells screened (or casings perforated) in the middle or lower portions of the unconfined aquifer had tritium results
ranging from non-detect to 10,000 pCi/L (well 299-E25-29Q in the near field region) in 2012. Triennial sampling at
well 699-37-E4 (in the far field region) in 2010 reported a concentration of 62,000 pCi/L. Similar concentrations in the
upper unconfined aquifer are detected near well 699-37-E4. Tritium has been detected above the drinking water
standard in well 699-37-E4 since sampling for tritium began in the well in 1990. From 1990 to 1995, the concentration
of tritium in well 699-37-E4 increased; concentrations of tritium have decreased since 1996. In the main water supply
well in the 400 Area (well 499-51-8)), tritium was detected in 2012 at a concentration of 3,600 pCi/L.

Tritium concentrations in wells sampled in 2012 screened in the Ringold confined aquifer ranged from non-detect to
15,200 pCi/L in near field well 699-42-42B, located near the 216-B-3 Pond. However, well 699-41-40 (in the far field
region) is sampled triennially, and was last sampled in 2010, at which time a concentration of 36,000 pCi/L was
detected. Tritium has been detected above the drinking water standard in well 699-41-40 since sampling began at this
well in 1990. From 1990 to 2010, the tritium concentration has decreased from 226,000 pCi/L to 36,000 pCi/L in well
699-41-40. There is no unconfined aquifer at this well location.

Samples collected from basalt confined aquifer wells in 2012 did not have detections of tritium. However, well
699-42-40C was last sampled in 2011, when a concentration of 4,280 pCi/L of tritium was detected.
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200-PO lodine-129

lodine-129 at a concentration greater than the 1 pCi/L drinking water standard is found in a relatively dispersed
plume that covers a large area within 200-PO (Map P0O.4). The highest current and historical concentrations have
been detected near the PUREX cribs and trenches. The 2012 interpolated plume extent above the 1 pCi/L
concentration differs from the 2011 plume presented in Figure 3.5-7 of DOE/RL-2011-118 in the following areas:

The interpolated 2012 extent of the 1 pCi/L concentrations generally is smaller in the far field region east of TEDF as
compared to 2011. The smaller extent is supported by lower iodine-129 concentrations measured in wells 699-41-23
in 2012 as compared to 2011.

The 2012 interpolated extent between the 200 East Area and NRDWL/SWL is narrower than the 2011 plume
presentation. The narrower plume extent in this area is supported by concentrations in wells 699-32-43 and
699-26-35A. The results were less than 1 pCi/L in 2012, in contrast to the concentrations detected in 2011 in these
wells that were greater than 1 pCi/L.

The 2012 interpolated extent of iodine-129 at concentrations greater than 1 pCi/L extended farther eastward toward
well 699-29-4 as compared to 2011.

Concentrations detected in
near field wells in 2012
ranged from non-detect to

20

—a— 299-E17-1

18 —8— 299-E17-19 . X
209-E24-16 114 pC|/L..Iod|ne-129 at
16 ——-DWS concentrations greater than

Open symbols used 5 times the drinking water
for non-detect values

standard were detected
near the PUREX cribs and
trenches, 216-A-29 Ditch,
216-B-3 Pond, and WMA
A-AX. None of the detected
concentrations exceeded
the DOE derived
concentration standard of
330 pCi/L (Table 5 of DOE-
STD-1196-2011). In 2012,
the highest concentrations
of iodine-129 were
o _ _ detected in wells
Jan-92  Jan-94  Jan-96  Jan-98  Jan-00  Jan-02  Jan-04 Jan-06 Jan-08 Jan-i0  Jan-12 299-E24-16 (114 pCI/L) and
Collection Date ensewzozPots 299-E17-19 (10.2 pCi/L),
located downgradient of
the 216-A-10 crib (Figure
PO.4). lodine-129 concentrations in well 299-E17-19 have been relatively stable since sample collection started in
1992. lodine-129 concentrations in well 299-E24-16 generally decreased from 1992 to 2009. Since 2009,
concentrations in this well have increased. Within the middle and lower unconfined aquifer, iodine-129 was detected
in two wells in the near field region at concentrations above the drinking water standard (4.2 pCi/L in well 299-E25-28
located near the 216-A-29 ditch, and 2.4 pCi/L in well 299-E25-29Q near the 216-A-30 crib, and the 216-A-37-1 and
216-A-37-2 cribs). In 2012, lodine-129 was detected above the drinking water standard in three wells (6.7 pCi/L in well
699-32-22A, 4 pCi/L in well 699-41-23, and 1.3 pCi/L in well 699-26-33). lodine-129 was not detected in monitoring
wells screened in the middle and lower unconfined aquifer in the far-field region. The Ringold confined aquifer is
monitored near the 216-B-3 Pond and the TEDF facility in the 200-PO interest area. In 2012, iodine-129 was detected
at one well above the drinking water standard (1.9 pCi/L in well 699-42-42B near the 216-B-3 Pond). Two wells were
sampled under CERCLA in 2012 within the basalt confined aquifer for iodine-129. lodine-129 was not detected in
wells 699-32-22B and 699-42-40C.

lodine-129, pCilL
=

Figure PO.4 200-PO lodine-129 Data for wells 299-E17-1, 299-E17-19, and 299-E24-16
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200-PO Nitrate

The highest historical concentrations of nitrate in 200-PO have been detected near the PUREX cribs and trenches. The
extent of nitrate at concentrations greater than the 45 mg/L drinking water standard is relatively small within the
200-PO interest area (Map PO.5). Historically, the nitrate plume was relatively large; but concentrations within the
far field region have mostly decreased below the 45 mg/L drinking water standard. The 2012 interpolated plume is
generally consistent with the 2011 plume presented in Figures 3.5-9 and 3.5-10 of DOE/RL-2011-118. Comparing the
2012 plume to the 2011 plume reveals two notable changes:

* The interpolated extent of the 45 mg/L concentrations is
further south near the IDF. The 2012 interpolation is
supported by concentrations greater than 45 mg/L in wells
299-E17-13 and 299-E17-22 in 2012 that were less than a
concentration of 45 mg/L in 2011.

Hisrate, mg/L

¢ Aninterpolated extent that is not as far to the east in 2012
near well 299-E25-36 (located southeast of the PUREX
facility), as compared to 2011. The 2012 extent is supported

by a concentration of nitrate detected in well 299-E25-36 in o o /S ST SR TR el
2011 of 48.7 mg/L as compared to a concentration of 37.3 Figure PO.5 200-PO Nitrate Data for wells
mg/L detected in the same well in 2012. 299-E17-14 and 299-E17-19

During 2012, the highest nitrate concentrations in 200-PO were at wells near the PUREX Cribs. The highest
concentrations from samples collected during 2012 were 151 mg/L at well 299-E17-19, located downgradient of the
216-A-10 crib, and 116 mg/L from well 299-E17-14, located downgradient of the 216-A-36B crib (Figure PO.5). Many
of the wells near the PUREX Cribs, including 299-E17-1, 299-E17-16, 299-E17-18, 299-E24-16, 299-E25-17 and
699-37-47A in the southeastern portion of the 200 East Area, have exhibited increasing nitrate concentrations since
approximately 2004 (Figure PO.6). The cause of the increase in nitrate concentrations in this area has not been
identified but may be the result of changing groundwater flow conditions related to the cessation of wastewater
discharges at B Pond, and water table elevation decreases in the 200 East Area. Additional work is recommended to
define the source of nitrate release (e.g., resistivity survey). Only one well in the far field region had a concentration
detected above the 45 mg/L drinking water standard in 2012 (concentrations of 80.6 mg/L and 83.7 mg/L in well
699-13-3A). Well 699-13-3A is co-sampled with the 300-FF-5 OU. The source of the nitrate detected in this well is the
618-10 burial ground (see 300-FF section).

" For the wells screened (or casings perforated) in the middle
PPy e I to lower portions of the unconfined aquifer in the near field
- ~—ows region, nitrate did not exceed the 45 mg/L drinking water

standard in 2012, and based on the measurements
conducted, nitrate at concentrations above the drinking
water standard appears to be found within the upper 10
meters of the aquifer thickness. The maximum 2012 nitrate
concentration was 26.7 mg/L in well 299-E25-29Q. The
highest nitrate concentration detected in the deeper
unconfined wells in the far field region was 28.9 mg/L at well
699-2-7. This well is located near the 400 Area Process
. == Ponds, which are a suspected source of nitrate. Nitrate was
Figure PO.6 200-PO Nitrate Data for wells 299- not detected in 2012 in the main water supply well for the
E25-17 and 699-37-47A 400 Area (well 499-S1-8J), which is located within the far
field region. Nitrate was detected in one well within the Ringold Formation confined aquifer above the 45 mg/L
drinking water standard in 2012, at a concentration of 94 mg/L in well 699-39-39. Nitrate concentrations in the four
basalt confined wells sampled in 2012 (699-13-1C, 699-32-22B, 699-S11-E12AP, and 699-24-1P) ranged from
non-detect to 0.5 mg/L, which is below the 45 mg/L drinking water standard. Nitrate has not been detected above the
45 mg/L drinking water standard in the basalt unconfined wells monitored for 200-PO-1 OU since monitoring began in
1990.

o
Jan-02
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200-PO Strontium-90

Strontium-90 has historically been detected in relatively small areas at concentrations greater than the drinking water
standard of 8 pCi/L near the 216-A-5, 216-A-10, and 216-A-36B cribs. A relatively small plume remains near the
216-A-36B crib (Map P0O.6). Concentrations of strontium-90 near the 216-A-5 and 216-A-10 cribs have only exceeded
the 8 pCi/L drinking water standard in one sampling event in one well (299-E24-16 at a concentration of 8.19 pCi/L in
2004). Concentrations in the well have historically ranged from 5.2 to 7.8 pCi/L.

Strontium-90 was detected above the drinking water standard of 8 pCi/L in only one well, 299-E17-14 (near the
216-A-36B Crib) during 2012 in 200-PO interest area. Since sampling was started for strontium-90 in this well in 1988,
the general concentration trend has been relatively stable, ranging from 11 pCi/L to 30 pCi/L (Figure PO.7). The 2012
result for 299-E17-14 was 15 pCi/L, which was lower than the 2011 result of 30 pCi/L.

Other wells near the PUREX cribs and trenches within the 200-PO near field region in which strontium-90 was
detected, but at concentrations below the drinking water standard, were 7.80 pCi/L in well 299-E24-16 and between
0.6 to 1.6 pCi/L in seven wells (299-E17-18, 299-E17-1, 699-37-47A, 299-E17-16, 299-E17-19, 299-E24-23, and
699-37-47A). Strontium-90 was detected in one far field well, 299-E13-5, located near the BC cribs and trenches, at a
concentration of 0.64 pCi/L.

Strontium-90 is not analyzed for in the middle or deep unconfined aquifer wells, except water supply well 499-S1-8J.
Strontium-90 was not detected in 2012 samples collected from this well. Strontium-90 is not analyzed for in the
Ringold confined aquifer or the basalt confined aquifer wells.
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Figure PO.7 200-PO Strontium-90 Data for well 299-E17-14
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200-PO Technetium-99

Technetium-99 has historically been
detected in one relatively small area in
the 200-PO near field region around
WMA A-AX (Map PO.7). Groundwater
impacts detected in the vicinity of
WMA C are expected to continue to
impact groundwater this area of 200-
PO-1. Concentrations greater than the
900 pCi/L drinking water standard
have been detected in groundwater in
this area since 2003. The 2012
interpolated plume extent above the
900 pCi/L concentration differs from
the 2011 plume presented in

Figure 3.5-15 of DOE/RL-2011-118 in
the following respect:

Technetium-39, pCilL

The interpolated 2012 extent of the
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Figure PO.8 200-PO Technetium-99 Data for wells 299-E25-236 and 299-
E24-33

900 pCi/L concentration adjacent to the southeast corner of WMA A-AX

Jan-11

is not connected to the 900 pCi/L concentration area located to the northwest around WMA C (200-BP-5).

The 2012 interpolation is supported
that was less than 900 pCi/L in 2012

by a concentration of technetium-99 in well 299-E24-33 (Figure PO.8)
versus a concentration that was above 900 pCi/L in 2011. This well is

located between the two WMAs. Well 299-E25-41, located along the northeast side of WMA A-AX, also

exhibits an increasing trend for tech
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netium-99.
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Figure PO.9 200-PO Technetium-99 Data for well 299-E25-93

In 2012, technetium-99 was detected above a
concentration of 900 pCi/L at two wells
(299-E25-93, Figure PO.9 and 299-E25-236,
Figure PO.8) near WMA A-AX (Figure PO.8).
Concentrations above the 900 pCi/L drinking
water standard have been detected in well
299-E25-93 since the well was drilled in 2003,
with 2012 detections ranging from 1,400 to
2,500 pCi/L. 2012 was the first year
concentrations of technetium-99 exceeded
the drinking water standard in well
299-E25-236. The concentration from 2011 to
2012 increased from 380 pCi/L to 1,000 pCi/L.
However, casing corrosion has been
identified in this well and it is expected to be
decommissioned.

—e— 299-E25-93

——-DWS

Jan-10 Jan-11 Jan-12 Jan-13

CHSGW2012P035

In the far field region to the east and southeast of the 200 East Area, technetium-99 was detected at concentrations
ranging from non-detect to 180 pCi/L (well 699-13-13A). Well 699-13-3A is co-sampled with the 300-FF-5 OU, and the
well is associated with the 618-11 burial ground site. In 2012, technetium-99 was detected in two aquifer tubes in
200-PO-1, which monitor groundwater adjacent to the Columbia River. Aquifer tube C6375 exhibited 9.1 pCi/L and

aquifer tube C6384 exhibited an increase fro

m 2011 to a 2012 measurement of 73 pCi/L.

In the Ringold confined aquifer, technetium-99 was monitored in one well (699-42-42B located near the 216-B-3
Pond) in 2012. Technetium-99 was not detected in this well. Within the basalt confined aquifer, technetium-99 was
sampled in well 699-24-1P, and was not detected. Wells 299-E16-1, 699-32-22B, 699-42-40C, and 699-S11-E12AP
were last sampled in 2011 during triennial sampling. Technetium-99 was not detected in these wells in 2011.
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200-PO Uranium

Uranium has been identified historically as a relatively small plume (Map PO.8) near the PUREX Cribs and trenches in
the near field area, and adjacent to the 618-10 burial ground located in the far field area (which is currently part of
the 300-FF-5 OU).

In 2012, concentrations of uranium above the 30 pg/L drinking water standard were detected in three wells
(299-E25-36 at a concentration of 59.9 pg/L, well 299-E24-23 at a concentration of 36.9 ug/L, and well 299-E17-14 at
a concentration of 31.7 pCi/L). These wells are located near the PUREX cribs and trenches in the near field region.
Uranium concentrations at well 299-E25-36 have been generally increasing since the late 1980s, but the
concentration was lower in 2012 as compared to 2011 (Figure PO.10). Uranium remains somewhat mobile in
groundwater at PO and the concentration changes observed are consistent with continued slow migration of uranium
away from source areas. Uranium concentrations at well 299-E17-14 have been generally increasing since the early
1990s, with concentrations near the 30 pg/L drinking water standard since 2006 (Figure PO.10). In 2012, the
concentration was above the drinking water standard. Uranium concentrations have decreased from 79.5 to 36.9
pg/L at well 299-E24-23 since sampling began in 2007 (Figure PO.10).
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Figure PO.10 200-PO Uranium Data for wells 299-E17-14, 299-E24-23, and 299-E25-36

Page PO-15



DOE/RL-2013-22, Rev. 0
August 2013

ee Inset Map

8!3(15-15B)

0.1(S3E12)

BIEEEE)

: TE—waly 2012 Uranium Plume
m ' R A Aquifer Tube | | Groundwater Operable Unit
2:‘;(‘;‘;5“1;3’ ; i b g Rk Sy S Well Sampledin 2012 [ Ringold Mud Unit
1 A 2 =4 g n

Well Sampled in 2011 Basalt Above Water Table

_ e o Sl o ¢  Well Sampledin 2010  Uranium Plume

Well label = Concentration I:l <30 pg/L

P in pCilL (Well Name) .
: Well prefix 299+ or 696-' L] 230 and <300 gL

1T omitted [ =300 pgiL
U = Undetected
{5.2(E17.16)] g

Waste Site
| ___j Former Operational Area

15 3 km

Map PO.8 200-PO 2012 Uranium Plume

Page PO-16




DOE/RL-2013-22, Rev. 0

August 2013
200-PO AEA Monitoring
AEA monitoring for the 200-PO-1 interest 25,000
area is implemented through the CERCLA T8 499-0-7 Secondary Water Supply Well

—8— 499-50-8 Secondary Water Supply Well
—+— 485-51-8J Primary Water Supply Well
—— 400 Area Tap Water

O DOH Samples
— —=DWS

monitoring plan (DOE/RL-2003-04, as
amended by TPA-CN-205). Additional AEA 20,000 = ——

monitoring is described in '
RPP-PLAN-26534, Integrated Disposal

X values are annual composites

Facility Operational Monitoring Plan to 2 15000 from well 499-S0-8 in 2010 -

e = 2013, plotted on the sample
Meet DOE Order 435.1. SpECIflc AEA £ date of the last component part.
monitoring that is part of the 200-PO-1 E

10,000
CERCLA sampling and analysis plan

(DOE/RL-2003-04) includes monitoring of
three water supply wells (499-51-8,
499-S0-7, and 499-S0-8) in the Hanford 400
Area. Well 499-S1-8J is the main water
supply well, but occasionally wells 499-50-7 0
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Wells selected for AEA monitoring are
shown in Map PO.9.

5,000

Collection Date
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Figure PO.11 200-PO Tritium Data for wells 499-S0-7, 499-S0-8,

and 499-S1-8J and 400 Area Tap Water
400 Area. The 400 Area is located 16.2

kilometers southeast of 200 East Area. The 400 Area includes the Fast Flux Test Facility, ancillary facilities, and waste sites.
Monitoring is conducted to provide information on the potential impact of site-wide contamination (primarily tritium,
nitrate, and iodine-129) on the water supply wells, which provide drinking water and emergency supply water for the 400
Area (Section 8.2.4 of DOE/RL-2011-119, Hanford Site Environmental Report for Calendar Year 2009).

The wells have been sampled annually since 2009 for AEA monitoring including gamma scan, gross alpha, gross beta,
iodine-129, strontium-90, technetium-99, and tritium, and additional analytes including ammonium, anions, metals
(including uranium), and volatile organic compounds.

With respect to the 400 area water supply wells, elevated levels of tritium associated with the groundwater plume
originating in the 200 East Area (as compared with Hanford Site background value of 119 pCi/L) were identified in the

400 Area wells. Well 499-51-8J has lower tritium levels because it is screened at a greater depth (top of screen 61 meters
below the water table) than the other two water supply wells (19 and 9 meters, respectively) (Figure PO.11). Tritium was
measured at levels below the drinking water standard (20,000 pCi/L) in all three water supply wells. The maximum tritium
concentration of 12,000 pCi/L in 2012 was detected in well 499-S0-8 during September 2012. Although tritium levels in
wells 499-S0-7 and -8 have increased over the past two years, the concentrations remain below the drinking water standard
and are substantially lower than historical concentrations observed in these wells (e.g., greater than 80,000 pCi/L in the
early to mid-1980s).

Other constituents detected in samples collected from the 2012 sampling event included copper, gross alpha, gross beta,
nitrate, technetium-99, thallium, and tritium. All of these constituents, except for gross beta, nitrate, and tritium, were
found in relatively low concentrations, and all below drinking water standards. The gross beta results ranged up to 21 pCi/L
in well 499-S0-8, which is the highest value that has been detected in this well. The next highest gross beta value detected
in well 499-S0-8 was 14.9 pCi/L in 1988. Tritium (a beta emitter) also increased in this well from 2,700 pCi/L in 2011 to
12,000 pCi/Lin 2012.

Integrated Disposal Facility. Additional sampling to meet AEA requirements is conducted for the IDF, as described in RPP-
PLAN-26534. The plan describes sampling of two upgradient wells (299-E18-1 and 299-E24-24) and five downgradient wells
(299-E17-22, 299-E17-23, 299-E17-25, 299-E17-26, and 299-E24-21) semiannually for gross alpha, gross beta, iodine-129,
and technetium-99. However, in 2012 the wells were only sampled annually for these constituents. Gross alpha was not
detected from samples collected from the well network. Gross beta concentrations ranged from 8.3 pCi/L (well 299-E18-1)
to 27 pCi/L (well 299-E24-24). lodine-129 concentrations ranged from non-detect (wells 299-E18-1 and 299-E17-23) to 0.8
pCi/L (well 299-E17-22). Technetium-99 concentrations ranged from non-detect (wells 299-E18-1, 299-E17-23, 299-E17-26)
to 25 pCi/L (well 299-E24-24).
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200-PO RCRA - Introduction

The following describes the results of monitoring at seven individual waste management/disposal facilities within the
200-PO interest area, conducted in accordance with RCRA regulations (216-A-29, 216-A-36B, 216-A-37-1, 216-B-3,
IDF, NRDWL, and WMA A-AX; Map P0O.10). Interim status groundwater quality assessment monitoring is conducted at
WMA A-AX (40 CFR 265.93[d], as referenced by WAC 173-303-400). Interim status detection monitoring for indicator
parameter evaluation is conducted at five sites: 216-A-29, 216-A-36B, 216-A-37-1, 216-B-3, and NRDWL

(40 CFR 265.92, “Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and
Disposal Facilities,” “Sampling and Analysis;” and 40 CFR 265.92, as referenced by WAC 173-303-400). The Integrated
Disposal Facility is not operational but is monitored as incorporated into the Hanford Facility RCRA Permit
(WA7890008967) to obtain baseline information.
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200-PO RCRA - WMA A-AX

The WMA A-AX is located in the southeast quarter of the 200 East Area (Map PO.11), and consists of ten underground
storage tanks. Five of the ten single-shell underground storage tanks are assumed or confirmed to have leaked.
Significant uncertainty is associated with the extent of contaminant migration from the underground storage tanks.
Although none of the releases have been attributed with dangerous waste groundwater contamination, the site, in
2012, is in assessment because the indicator parameter, specific conductance, exceeded the critical mean value in
2005. The elevated specific conductance is associated with elevated nitrate at well 299-E25-93. Nitrate exceeds the
drinking water standard at only this well.

The well network was sampled quarterly to assess if dangerous waste/dangerous waste constituents are present in
the groundwater, and if so the extent and rate of migration of those dangerous waste/dangerous waste constituents.
In 2012, the wells are monitored in accordance with PNNL-15315, RCRA Assessment Plan for Single-Shell Tank Waste
Management Area A-AX at the Hanford Site. All of the wells were sampled quarterly, as required, during 2012 (Table
3-37 in SGW-55438). SGW-55438 includes a list of WMA-A-AX wells and constituents monitored, and it indicates if the
wells were sampled as scheduled.

A television survey identified accelerated casing corrosion in well 299-E25-236 in November 2012. The casing
degradation was observed above the water table in a zone between 80.2 and 81.4 meters below ground surface as
distinct, black, circular staining with some metal degradation. The black staining was observed downward along the
interior casing to the water table at 89 meters below ground surface. Particles covered the water table surface. This
well is located between two former wells in which accelerated casing corrosion led to decommissioning (299-E24-19
and 299-E25-46). An assessment of the water quality in well 299-E25-236 was completed in December 2012.

The analytical results revealed the only potential elevated dangerous waste/dangerous waste constituent
concentrations were chromium and nickel. However, these constituents were considered to be associated with the
casing corrosion and not a waste source.

Because of the impacts of casing degradation at well 299-E25-236, it is recommended that this well be
decommissioned and a new well suitable for the current conditions be installed in place of this well. The remainder of
the monitoring network is currently capable of assessing dangerous waste/dangerous waste constituents at this
WMA. A revised assessment plan is also recommended in order to review current conditions that may have lent to
the casing degradation at this well. The WMA A-AX will remain in assessment monitoring in accordance with 40 CFR
265.93[d], as referenced by WAC 173-303-400 for 2012.

The groundwater flow direction in the unconfined aquifer is most likely to the southeast, based on slightly higher
hydraulic heads to the northeast, the orientation of a southeast trending paleochannel in the area
(DOE/RL-2011-118, Appendix E), and the configuration of the major contamination plumes. Due to uncertainty in the
water table gradient in this area, and the high hydraulic conductivity of the Hanford sediments, the groundwater flow
rate is indeterminate. Additional gradient network evaluation near WMA A-AX is recommended to provide greater
certainty in calculations of groundwater flow in this area. The network well screens range from 1.4 to 12 meters into
the aquifer. These wells all have adequate water columns in the screened interval for continued sampling.
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200-PO RCRA - 216-A-36B Crib

The 216-A-36B Crib is located in the southeastern portion of the 200 East Area (Map P0.12) and is 7 meters deep,

150 meters long, and 2.3 to 3.4 meters wide at the base; the sides slope at 1:1.5. The crib was originally part of the

180 meter long, 216-A-36 Crib, which received PUREX effluent from September 1965 through March 1966. In March 1966,
the northernmost 30 meters of the crib were isolated and a grout barrier was established between it and the southern
portion of the crib, now known as 216-A-36B. The 216-A-36B was operational from March 1966 through October 1972, and
it was reactivated in November 1982 for the PUREX Plant restart. It was permanently removed from service in August 1987.
The site received discharges of PUREX ammonia scrubber distillate totaling 2.9 x 108 liters.

Since January 2011, the 216-A-36B Crib has been monitored under interim status regulations to determine if dangerous
waste constituents have impacted groundwater (DOE/RL-2010-93). Revision 1 of the plan was released in June 2011 to
provide more detail pertaining to the constituent list and sampling frequency. Before 2011, the 216-A-36B Crib, along with
two other PUREX Cribs (216-A-10 and 216-A-37-1), were monitored in a RCRA interim status groundwater quality
assessment program. However, the 216-A-10 Crib was officially closed March 30, 2010, and was removed from Part A of the
Hanford Facility Dangerous Waste Permit. The two remaining cribs, 216-A-36B and 216-A-37-1, will remain in RCRA interim
status but were returned to indicator evaluation programs because groundwater constituents detected were not dangerous
wastes or dangerous waste constituents. Other nearby cribs also received PUREX waste (e.g., 216-A-45 Crib); however,
these other cribs are not regulated as RCRA treatment, storage, and disposal units, but are instead monitored under
CERCLA through the 200-PO-1 OU.

The 216-36B Crib network groundwater wells were monitored in 2012 semiannually for the RCRA indicator parameters of
total organic carbon (TOC), total organic halides (TOX), pH, and specific conductance. Wells are also monitored annually for
water quality parameters including alkalinity, anions (chloride, sulfate, and nitrate), metals (including calcium, magnesium,
potassium, and sodium), phenols, temperature, and turbidity. Water level measurements are also collected semiannually.
One upgradient well (299-E17-19) and three downgradient wells (299-E17-14, 299-E17-16, and 299-E17-18) are monitored
for the site (Map PO.12; Table 3-9 in SGW-55438). Sampling details and site history are provided in DOE/RL-2010-93.

Sampling Results. All sampling was conducted as planned in 2012. No exceedances of the 2012 critical mean for pH, specific
conductance, TOC, or TOX were detected (Table 3-10 in SGW-55438), and the site will remain in interim status detection
monitoring. Additional details regarding calculation of the 2011 critical mean values are provided in DOE/RL-2011-118,
Appendix B.

Groundwater quality constituents monitored for the site include chloride, iron, manganese, nitrate, phenols, sodium, and
sulfate. The primary constituent of interest at the 216-A-36B Crib is nitrate because it is a breakdown product of nitric acid,
which was disposed to the 216-A-10 Crib. Nitrate concentrations in all four wells continue to exceed the maximum
contaminant level (MCL), and these exceedances are associated with a relatively large Central Plateau nitrate plume (Map
PO.12).

Water-Level and Well Network Evaluation. Beginning in 2008, efforts have been undertaken to improve the accuracy of
the water level measurements and resultant estimates of groundwater gradient near the PUREX plant and associated waste
sites. The results of these efforts, which include vertical offset surveys of well casings and high resolution water level
measurements, are provided in Section 3.2 of DOE/RL-2011-01. The results of the data collection and analysis effort
indicate the groundwater flow direction changed near the PUREX cribs and IDF slightly during 2012. Trend-surface analysis
of water-level measurements from June 16, 2008, through March 18, 2011, indicated an average hydraulic gradient
magnitude of 2.2 x 10® (+0.3 x 10°) meter per meter with a northeast direction (64 (+12) degrees azimuth). Measurements
between June 20, 2011, and December 31, 2012, indicated an average hydraulic gradient magnitude of 2.4 x 10°

(£0.2 x 10°) meter per meter with an easterly direction (95 (+5) degrees azimuth), indicating a change in flow from
east-northeast to east. The well network for the trend-surface analyses extended from the west side of IDF to east and
southeast of the 216-A-36B Crib. The trend-surface analysis results, indicating an east flow direction, represent the average
hydraulic gradient beneath this region. However, near the edge of the study area, the groundwater flow appears to be
rotating toward the southeast. Therefore, near the 216-A-36B Crib the groundwater flow direction is less certain, and may
be southeast. The groundwater flow rate is calculated to range between 0.001 and 0.7 meter per day. The 216-A-36B Crib
well network is capable of meeting the groundwater monitoring objectives to determine if groundwater has been impacted
with dangerous waste constituents.
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200-PO RCRA - 216-A-37-1 Crib

The 216-A-37-1 Crib is located east of the 200 East Area (Map P0.13) and is 5.2 meters deep, 213 meters long, and 3 meters
wide at the base; the sides slope at 1:1. The crib was operational from March 1977 through April 1989 and was used for
percolation of 242-A evaporator process condensate to the soil column. The crib received spent halogenated and non-
halogenated solvents and ammonia. During its operational life, the 216-A-37-1 Crib received a total of 3.7 x 108 liters of
process condensate.

Since January 2011, 216-A-37-1 Crib has been monitored under interim status regulations to determine if dangerous waste
constituents have impacted groundwater (DOE/RL-2010-92, Interim Status Groundwater Monitoring Plan for the 216-A-37-1
PUREX Plant Crib). Revision 1 of the plan was released in June 2011 to provide more detail pertaining to the constituent list
and sampling frequency. Before 2011, the 216-A-37-1 Crib, along with two other PUREX Cribs (216-A-10 and 216-A-36B),
were monitored in a RCRA interim status groundwater quality assessment program. However, the 216-A-10 Crib was
officially closed March 30, 2010, and was removed from Part A of the Hanford Facility Dangerous Waste Permit. The two
remaining cribs, 216-A-36B and 216-A-37-1, will remain in RCRA interim status but were returned to indicator evaluation
programs because groundwater constituents detected were not dangerous wastes or dangerous waste constituents. Other
nearby cribs also received PUREX waste (e.g., 216-A-45 Crib); however, these other cribs are not regulated as RCRA
treatment, storage, and disposal units, but are instead monitored under CERCLA through the 200-PO-1 OU.

The 216-A-37-1 Crib network groundwater wells are monitored semiannually for RCRA indicator parameters of TOC, TOX,
pH, and specific conductance, as well as temperature and turbidity. Wells are also monitored annually for water quality
parameters including alkalinity, anions (chloride and sulfate), metals (including calcium, iron, manganese, magnesium,
potassium, and sodium), and phenols. Water level measurements are also collected semiannually. Sampling details and site
history are described in DOE/RL-2010-92. One upgradient well (299-E25-47) and three downgradient wells (299-E25-17,
299-E25-19, and 299-E25-20) are monitored for the site (Map PO.13; Table 3-11 in SGW-55438).

Sampling Results. All sampling events were conducted as planned in 2012. RCRA indicator parameters did not exceed the
2012 critical mean values for specific conductance, TOC, and TOX (Table 3-12 in SGW-55438). Additional details regarding
calculation of the 2011 critical mean values are provided in DOE/RL-2011-118, Appendix B.

With respect to pH, the mean of the quadruplicate pH measurements in downgradient well 299-E25-19 from the

October 2012 sampling event was below the critical mean value. Verification sampling was performed in November 2012.
The verification sampling did not confirm the that the pH measured in the well is below the critical mean range. The site
remains in interim status monitoring based on results of the verification sampling. The highest specific conductance and pH
results in 2012 were from upgradient well 299-E25-47. The highest TOC and TOX results for 2012 were associated with
downgradient well 299-E25-19.

Groundwater quality constituents monitored for the site include chloride, iron, manganese, nitrate, phenols, sodium, and
sulfate. Iron continues to intermittently exceed the secondary MCL and manganese continues to exceed the MCL in
well 299-E25-19. Nitrate concentrations continue to exceed the MCL in well 299-E25-20.

Water-Level and Well Network Evaluation. Near the 216-A-37-1 Crib, groundwater flow is estimated to be toward the
southeast. Flow directions are influenced by a northwest-southeast trending paleochannel with high permeability Hanford
formation sediments near the crib, the Ringold lower mud unit at the water table east of the 200 East Area, and the higher
water table elevations to the west and north. These flow directions are supported mainly by the distribution of plumes
emanating from near these cribs and recent efforts to improve the accuracy of water-level measurements in the
southeastern portion of the 200 East Area (see 200-PO, 216-A-36B section). The gradient magnitude is assumed to be
similar to the nearby IDF and 216-A-36B Crib, which is 2.4 x 10 meter per meter (see 200-PO, 216-A-36B section), and the
groundwater flow rate ranges between 0.001 and 0.7 meter per day (Table 3-1 in SGW-55438). Additional gradient
network evaluation near 216-A-37-1 is recommended to provide greater certainty in calculations of groundwater flow in
this area.

The 216-A-37-1 Crib well network is capable of meeting the groundwater monitoring objectives to determine if
groundwater has been impacted with dangerous waste constituents.
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200-PO RCRA - 216-A-29 Ditch

The 216-A-29 Ditch is located just east of the 200 East Area fence line (Map P0O.14) and is planned for closure. The 216-A-29 Ditch
is a regulated unit because it received nonradioactive dangerous waste regulated by 40 CFR 261, “Identification and Listing of
Hazardous Waste,” after November 19, 1980. The 216-A-29 Ditch is regulated as a surface impoundment, as defined in WAC 173-
303-400. The 216-A-29 Ditch was excavated to convey liquid effluent from the PUREX chemical sewer to the B Pond and was
placed in service in November 1955. Flow from the chemical sewer (low-level contaminants) was continuous, with an average flow
of 3,671 liters per minute. The 216-A-29 Ditch received continuous discharge of corrosive waste and potentially hazardous spilled
chemical materials from the PUREX Plant. The most significant chemical discharges included acidic and caustic effluents associated
with backwashing for the regeneration of demineralizer columns. The ditch also received spills from the PUREX Plant chemical
sewer (low-level contamination). A complete, estimated inventory of materials discharged to the 216-A-29 Ditch is provided in
Groundwater Monitoring Plan for the 216-A-29 Ditch

(WHC-SD-EN-AP-045, Appendix A).

The 216-A-29 Ditch is currently backfilled with material from the ditch sides and spoils piles in the bottom. The portion of the 216-
A-29 Ditch inside the 200 East Area security fence was brought to grade with clean material. The portion of the ditch outside of
the 200 East Area security fence was topped with clean material in a series of 11 terraces progressing down the length of the
ditch. Both areas have been revegetated and appropriately sighed (the 216-A-29 Ditch is an underground radioactive material
area).

The 216-A-29 Ditch is a regulated unit because it received nonradioactive dangerous waste regulated by 40 CFR 261,
“Identification and Listing of Hazardous Waste,” after November 19, 1980. The 216-A-29 Ditch is regulated as a surface
impoundment, as defined in WAC 173-303-400.

In accordance with WAC 173-303-400 and 40 CFR 265.92, the 216-A-29 Ditch network groundwater wells are monitored
semiannually for RCRA indicator parameters of TOC, TOX, pH, and specific conductance. Wells are also monitored annually for
water quality parameters including alkalinity, anions (chloride, fluoride, sulfate, nitrate, and nitrite), metals (including calcium,
iron, manganese, magnesium, potassium sodium), oxidation/reduction potential, phenols, temperature, and turbidity. Water level
measurements are also collected semiannually. Sampling details and site history are described in DOE/RL-2008-58, Interim Status
Groundwater Monitoring Plan for the 216-A-29 Ditch. The current monitoring well network includes three upgradient wells
(299-E26-12, 299-E26-13, 699-43-45) and six downgradient wells (299-E25-26, 299-E25-28, 299-E25-32P, 299-E25-34, 299-E25-35,
and 299-E25-48) (Map PO.14; Table 3-7 in SGW-55438). Historically, well 699-43-45 has served as an upgradient well for the 216-
A-29 Ditch. With the continual shift in groundwater flow direction from the southwest to the southeast, this well is no longer
upgradient of the unit. Wells 299-E26-12 and 299-E26-13, which have always been included in the network, became the new
upgradient wells starting in 2011. The results of additional groundwater monitoring analyses can be reviewed online using the
Hanford Environmental Dashboard Application.

Two sample events were missed for well 299-E25-26 as a result of pump issues and work restrictions because of overhead power
lines. The well has not been successfully sampled since 2009. Several unsuccessful attempts to sample the well have been made
since 2009, and work is ongoing to resolve the pump issues. With the exception of well 299-E25-26, the others wells were
sampled during 2012 as planned.

Sampling Results. As shown in Table 3-8 of SGW-55438, no exceedances of the 2012 critical mean for pH, TOC, and TOX were
detected during 2012. The critical mean for specific conductance was exceeded in wells 299-E25-35 and 299-E25-48 during both
2012 sampling events. The critical mean for specific conductance in well 299-E25-35 has been exceeded since the early 1990s and
has been exceeded in well 299-E25-48 since 2000. A groundwater assessment for the specific conductance detected was
performed in the early 1990s as described in WHC-SD-EN-EV-032. The assessment concluded that the specific conductance
exceedance at the site was caused by elevated calcium, sodium, and sulfate. The increasing specific conductance coincides with
similar increases in calcium, sodium, and sulfate in these wells.

With respect to groundwater quality constituents monitored for the site (chloride, iron, manganese, nitrate, phenols, sodium, and
sulfate) ,iron continues to intermittently exceed the secondary DWS in well 299-E25-32P. However, the most recent exceedance in
well 299-E25-32P, prior to 2012, was in 1995. Similarly, manganese continues to exceed the secondary DWS intermittently in well
299-E25-19, with the last exceedance in 1995.

Water-Level and Well Network Evaluation. Confined aquifer units near the 216-A-29 ditch affect groundwater flow within the
unconfined aquifer. Near the north end of the ditch and immediately west and north of the 216-A-29 Ditch and the adjacent
216-B-3 Pond, flow in the unconfined aquifer is south to southwest (Figure ES-2, DOE/RL-2008-59). Further east of the 216-A-29
Ditch, groundwater flow is more generally to the southeast. The magnitude of the water table gradient at the 216-A-29 Ditch is
assumed to be similar to that at the PUREX Cribs and IDF at 2.4 x 10” meter per meter (see 200-PO, 216-A-36B section) with a
southeastern flow direction interpreted from plume maps. Based on the current groundwater flow interpretation, the current
network was capable of monitoring the 216-A-29 Ditch throughout 2012. The average flow velocities range from 0.001 to 0.004
meter per day (Table 3-1 in SGW-55438). Similar to the 216-A-37-1 Crib and WMA A-AX, additional gradient network evaluation
bear 216-A-29 is recommended to provide greater certainty in calculations groundwater flow direction in this area.
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200-PO RCRA - 216-B-3 Pond

The inactive 216-B-3 Pond was located east of the 200 East Area (Map PO.15). The location was within a natural
topographic depression. During operations, the pond covered approximately 40 acres with depth up to 6.1 meters.
Total discharge to the pond since 1945 is estimated to have exceeded 1.0 x 1,012 liters (260 billion gallons)
(PNNL-15479, Groundwater Monitoring Plan for the Hanford Site 216-B-3 Pond RCRA Facility). Waste streams sent to
the pond during active operations included steam condensate and process cooling water from the 221-B Building;
284-E Powerhouse water; 244-AR and 244-CR Vaults cooling water; 242-A Evaporator cooling water;

202-A Building process cooling water; condenser cooling water and air sampling vacuum pumps seal cooling water;
241-BY Tank Farm condenser cooling water; Waste Encapsulation & Storage Facility cooling water; 241-AY and 242-AZ
surface condenser; chemical storage and makeup tank overflows; and demineralizer recharge effluents. Several
hazardous, nonradioactive discharges reached the 216-B-3 Pond through the 216-A-29 Ditch. Associated compounds
included demineralizer regenerate, aqueous makeup tank heels, and off-specification batches; N cell prestart testing
(oxalic acid, nitric acid, hydrogen peroxide, calcium nitrate); potassium permanganate; sodium carbonate solution;
hydrazine solution; potassium hydroxide; sodium nitrate, sodium hydroxide; cadmium nitrate; and sodium nitrite. The
B Pond is classified as a treatment, storage, and disposal unit because it received dangerous waste after
implementation of dangerous waste regulations. The dangerous waste received came from three primary sources:
corrosive and dangerous waste resulting from regeneration of demineralizer columns at PUREX, spills of dangerous or
mixed waste from PUREX and other facilities, and

off-specification chemical makeups at PUREX. The last known reportable discharge of chemical waste, sodium nitrite,
occurred in 1987.

In accordance with WAC 173-303-400 and 40 CFR 265.92, the 216-B-3 Pond network groundwater wells are
monitored semiannually for RCRA indicator parameters of TOC, TOX, pH, and specific conductance. Wells are also
monitored annually for water quality parameters including chloride, iron (unfiltered), manganese (unfiltered),
phenols, sodium, and sulfate. Water level measurements are also collected semiannually. Sampling details and site
history are described in DOE/RL-2008-59. The well network in 2012 consists of one upgradient (699-44-39B) and three
downgradient wells (699-42-42B, 699-43-44, and 699-43-45) (Map PO.15; Table 3-13 in SGW-55438). All of the wells
were sampled semiannually, as required, during 2012.

Sampling Results. As shown in Table 3-14 of SGW-55438, no exceedances of the 2012 critical mean for pH, specific
conductance, TOC, or TOX were detected and the site will remain in interim status detection monitoring.

Groundwater quality constituents monitored for the site include chloride, iron, manganese, phenols, sodium, and
sulfate. No groundwater quality constituents exceeded the respective DWS in 2012.

Water-Level and Well Network Evaluation. The monitoring network, as defined in DOE/RL-2008-59, consists of one
upgradient and three downgradient wells, based on a groundwater flow direction to the west (see Section 2.4

of DOE/RL-2008-59). The 2012 flow rate is estimated to be 0.006 meter per day to the southwest. The network well
screens range from 1.66 to 3.99 meters into the aquifer. These current network wells have adequate water columns
in the screened interval available for sampling.
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200-PO RCRA - Integrated Disposal Facility (IDF)

Construction of the first phase for IDF was completed in April 2006 (Map P0O.16). DOE submitted a Part B RCRA Permit
application to Washington State Department of Ecology (Ecology), which was incorporated into the Hanford Facility
RCRA Permit (WA7890008967) on April 9, 2006. The start date for IDF operations is estimated to be December 2016.
IDF is currently monitored as part of a detection monitoring program as described in (Section IIl.11.E.1.b of
10-EMD-0080, “Class 1 Modifications to the Hanford Facility Resource Conservation and Recovery Act Permit Quarter
Ending June 30 2010”). The wells are monitored annually for the following indicator parameters: chromium (filtered),
pH, specific conductance, TOC, and TOX. In addition, groundwater is monitored for supplemental constituents of
alkalinity, anions, metals, and turbidity. The monitoring network consists of two upgradient wells (299-E18-1 and
299-E24-24) and five downgradient wells (299-E17-22, 299-E17-23, 299-E17-25, 299-E17-26, and 299-E24-21) (Map
PO.16; Table 3-21 in SGW-55438). Since the facility is not yet operational, the current monitoring objective is to
collect baseline groundwater information. All seven network wells were sampled as scheduled during 2012.

Sampling Results. A summary of the 2012 indicator parameter results is provided in Table 3-22 of SGW-55438. With
respect to the supplemental constituents, nitrate exceeded the DWS (45 mg/L) during 2012 in three wells at the IDF
(299-E17-22, 299-E24-21, and 299-E24-24), and the results are comparable to previous years. The maximum nitrate
concentration was 62.9 mg/L in well 299-E24-24. This well is in the regional 200 East Area nitrate plume in the 200
East Area. Vanadium concentrations measured in the IDF network wells ranged from 6.9 pg/L in well 299-E18-1 to
20.5 pg/Lin well 299-E17-23. These concentrations exceeded the MTCA Method B value for vanadium in groundwater
of 1.1 pg/L.

Water-Level and Well Network Evaluation. Beginning in 2008, data collection efforts were started to improve the
accuracy of the water-level measurements in order that the groundwater flow direction beneath the PUREX Cribs and
the nearby IDF could be evaluated in greater detail (Section 3.2 of DOE/RL-2011-01).

The results of the data collection and analysis effort indicate the groundwater flow direction changed near the PUREX
cribs and IDF slightly during 2012. Trend-surface analysis of water-level measurements from June 2008 through
March 2011 indicated an average hydraulic gradient magnitude of 2.2 x 10 (+0.3 x 10) meter per meter with a
east-northeast direction (64 (+12) degrees azimuth). Measurements between June 2011 and December 2012,
indicated an average hydraulic gradient magnitude of 2.4 x 10” (+0.2 x 10”°) meter per meter with an eastern
direction (95 (5) degrees azimuth), a calculated change in flow direction from east-northeast to east.

The interpreted hydraulic gradient of 2.4 x 10 meter per meter toward the east (95 (+5) degrees azimuth) is believed
to be representative for the IDF. The groundwater flow rate is estimated to range from 0.005 to 0.02 meter per day
(Table 3-1 in SGW-55438). The interpreted groundwater flow direction has changed since the network was initially
planned (i.e., it was formerly toward the southeast); however, the current network is still considered adequate.
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200-PO RCRA — NRDWL

The NRDWL is located southeast of the 200 East Area next to the Solid Waste Landfill (Map PO.17). The landfill has an area
of 4.5 hectares consisting of 19 parallel trenches, each ~122 meters long, 4.9 meters wide at the base, and 4.6 meters deep.
The landfill received chemical waste, asbestos, and nonhazardous waste between 1975 and 1985. The objective of RCRA
monitoring at the NRDWL is to determine if dangerous waste constituents from the landfill have contaminated
groundwater (40 CFR 265.93[b], as referenced by WAC 173-303-400) through an interim status indicator evaluation
monitoring program. The NRDWL is underlain by ~40 meters of vadose zone composed mostly of sand,

silty-sandy gravel, and gravel of the Hanford formation. The uppermost aquifer below the water table consists of ~9 meters
of additional Hanford formation, 8 meters of the Cold Creek unit (a pre-Missoula gravel deposit), and 6 meters of
undifferentiated Ringold Formation sandy gravel. Below the 6 meters of Ringold Formation sandy gravel is a
low-permeability unit composed of silt and silty sand that forms the base of the unconfined aquifer locally.

The objective of RCRA monitoring at the NRDWL is to determine if dangerous waste constituents from the landfill have
contaminated groundwater (40 CFR 265.92, as referenced by WAC 173-303-400) through an interim status indicator
evaluation monitoring program. The groundwater sampling well network and associated monitoring constituents are
described in PNNL-12227 and associated PNNL interim change notice ICN-PNNL-12227 R0O.1. During 2010, a new
combination RCRA groundwater monitoring plan was released for NRDWL and SWL to combine the two units under one
monitoring plan (DOE/RL-2010-28). The new monitoring plan includes changes to the existing well system, including two
new upgradient and one new downgradient wells to be installed to monitor the effects of volatile organic compounds
(VOCs) from soil vapor in the vadose zone. Until the three new wells are installed, the NRDWL will continue to be monitored
under its current groundwater monitoring plan (PNNL-12227).

Per PNNL-12227, the monitoring well network (Map PO.17 and Table 3-35 of SGW-55438) consists of two upgradient wells
within the top of the unconfined aquifer (699-26-34A and 699-26-35A), five downgradient wells within the top of the
unconfined aquifer (699-25-34A, 699-25-34B, 699-25-34D, 699-26-33, and 699-26-35A), one upgradient well within the low
permeability unit that forms the base of the unconfined aquifer (699-26-35C), and one downgradient well within the low
permeability unit that forms the base of the unconfined aquifer (699-25-33A). The NRDWL groundwater wells are
monitored semiannually for RCRA indicator parameters of TOC, TOX, pH, and specific conductance. Wells are also
monitored annually for the water quality parameters of chloride, iron, manganese, phenols, sodium, and sulfate), and site
specific parameters on a semi-annual basis of VOCs and nitrate.

Sampling Results. All of the wells were sampled as required during 2012. As shown in Table 3-36 of SGW-55438, no
exceedances of the 2012 critical mean for pH, specific conductance, or TOX were detected. The mean of the quadruplicate
TOC measurements in downgradient well 699-25-34B from the July 2012 sampling event exceeded the critical mean. Similar
TOC concentrations in Well 699-25-34B were detected in 1992, 2008, and 2009. A groundwater assessment was performed
for a similar exceedance of TOC in Well 699-25-34B in 2009 (SGW-41904). The assessment concluded that no dangerous
waste constituent was responsible for the elevated TOC concentration in the well. Additional sampling was performed in
December 2012 for well 699-25-34B. The mean of the quadruplicate TOC samples from the December sampling event was
below the 2012 critical mean. Based on the results of the previous assessment, the site remains in interim-status
monitoring.

IIJII

The following VOCs were detected at low concentrations that were all “)” qualified by the laboratory: 1,1-dichchloroethene,
chloroform, TCE, PCE, trichlorofluoromethane, 1,1,1-trichloroethane, carbon tetrachloride, iodomethane, acetone, and
toluene. The laboratory “J” flag indicates that the value is estimated and the detection is uncertain, and the value reported
is less than the reported detection limit (RDL) or practical quantitation limit (PQL), but greater than or equal to the method
detection limit (MDL). The highest nitrate result was 21.5 mg/L in well 699-25-34A, which is consistent with site-wide
nitrate in the area.

Water-Level and Well Network Evaluation. Groundwater flow is toward the southeast within the region between the

200 East Area and the NRDWL/SWL area. During 2012, the average water-level elevation near NRDWL/SWL (121.66 meters,
North American Vertical Datum of 1988 [NAVD88] for April 2012) was 0.14 meter lower than the average elevation in the
200 East Area (121.80 meters [NAVD88] for April 2012), yielding a regional hydraulic gradient magnitude of 1.8 x 10” meter
per meter. The wells continue to be located appropriately to accomplish the objectives of the interim status groundwater
indicator parameter evaluation program.
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200-PO WAC Monitoring Introduction

This section describes monitoring at two additional sites within the 200-PO interest area. (Map P0.18)

One site, the 200 Area Treated Effluent Disposal Facility (TEDF) is authorized by State Waste Discharge Permit Number
ST 4502 (Ecology, 2000b) and was monitored by three wells until June 2012, at which time the permit was modified
such that groundwater monitoring was no longer required (Ecology, 2012).

Groundwater monitoring at the Solid Waste Landfill is described in PNNL-13014, Groundwater Monitoring Plan for the
Solid Waste Landfill to meet the requirements of WAC 173-304 (“Minimum Functional Standards for Solid Waste
Handling”) that are similar to WAC 173-350, “Solid Waste Handling Standards.” Note that the Solid Waste Landfill is
currently regulated by WAC 173-350 (Solid Waste Handling Standards), which was promulgated in 2003 and,
therefore, WAC 173-350 was not yet promulgated at the time that PNNL-13014 was written in 2000.
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200-PO WAC - Treated Effluent Disposal Facility (TEDF)

The 200 Area Treated Effluent Disposal Facility (TEDF), which receives effluent from a variety of Hanford Site sources,
has been operating since 1995. The facility is located approximately 3 kilometers east of the 200 East Area and
1 kilometer southeast of the 216-B-3 Pond, and consists of two, 5-acre infiltration basins (Map PO.19).

The facility is authorized to receive effluent by State Waste Discharge Permit Number ST 4502 (Ecology, 2000b), which
was revised effective July 1, 2012 (Ecology, 2012), and groundwater monitoring is no longer required. This section will
be the final reporting of groundwater monitoring at this facility and will cover the period from January 1 to June 30,
2012.

Water-Level and Well Network Evaluation. Three groundwater monitoring wells are located at TEDF. Well 699-42-37
is the designated upgradient well, and wells 699-40-36 and 699-41-35 are designated as downgradient wells. The
wells were sampled quarterly for the three constituents with limits under the old permit (5 pg/L for cadmium, 10 pg/L
for lead, and pH ranging from 6.5 to 8.5) in accordance with PNNL-13032. The permit limits applied only to the
downgradient wells. Sampling was also performed for specific conductance, gross alpha, gross beta, anions, metals,
total dissolved solids, trace metals, and tritium to provide information on general groundwater quality. All three wells
were sampled as scheduled until monitoring for TEDF was discontinued on July 1, 2012.

Groundwater flow in the confined aquifer beneath TEDF was determined using three sets of water-level
measurements collected in the monitoring wells between January 1 and June 30, 2012. The average hydraulic
gradient was calculated to be 3.8 x 10" meter per meter toward the southwest (229 degrees azimuth). The hydraulic
gradient magnitude was used to estimate the groundwater flow rate in the confined aquifer. Using a hydraulic
conductivity range of 0.7 to 2.7 meters per day (minimum and maximum results of constant rate discharge tests
performed in the monitoring wells, as reported in Section 4.5 of WHC-SD-EN-SE-004), and an assumed effective
porosity range of 0.1 to 0.2, the average linear velocity was estimated to range from 0.0013 to 0.010 meter per day
(0.49 to 3.7 meters per year). Using a best hydraulic conductivity value of 1.5 meters per day (average of
constant-rate discharge tests from all three wells [Section 4.5 of WHC-SD-EN-SE-004]) and an assumed effective
porosity of 0.15, the best-estimate average linear velocity is 0.0038 meter per day (1.4 meters per year). Water-levels
declined an average of 0.11 meter in the monitoring wells between March 2011 and March 2012. Water levels exhibit
a long-term declining trend in response to dissipation of the B Pond mound. The confined aquifer discharges to the
unconfined aquifer along the erosional boundary of the lower mud unit. DOE believes the monitoring well network
was capable of demonstrating isolation of the confined aquifer from TEDF discharges. For further information
describing the hydrostratigraphy near TEDF, see Groundwater Monitoring Plan for the Hanford Site 200 Area Treated
Effluent Disposal Facility (PNNL-13032).

Sampling Results. Groundwater sample results for pH, cadmium, and lead from the two downgradient wells exhibited
no exceedance of a concentration limit during the January 1 to June 30 reporting period. The TEDF effluent generally
is relatively low in total dissolved solids and has a low ion content compared to the groundwater background. For
instance, specific conductance is generally less than 200 uS/cm in the effluent, but sample results from the wells have
been stable between 300 and 375 uS/cm since TEDF began operating. Thus, if TEDF effluent were impacting the
confined aquifer, it is expected that decreasing trends in specific conductance and major ions would be observed.
Sample results of major anions and cations, along with radionuclide indicators, were on trend during 2012 and have
exhibited either no changes or only minor changes from initial background values since the TEDF began operating.
These results demonstrate continued isolation of the confined aquifer from TEDF discharges.

Beginning in 2010, elevated concentrations of chromium, iron, nickel, and manganese began to be observed in the
upgradient well, 699-42-37. These constituents are the primary components of stainless steel. The well is constructed
of stainless steel, and corrosion of the well screen has been confirmed by a camera survey.

Although the TEDF groundwater monitoring program has been discontinued, two of the monitoring wells will
continue to be sampled under other programs. Well 699-40-36 will be sampled once every three years as part of
monitoring for the 200-PO-1 OU. Sampling of this well and well 699-42-37 is also scheduled once every three years for
monitoring of the confined aquifer in the Ringold Formation under the AEA.
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200-PO WAC - Solid Waste Landfill (SWL)

The Solid Waste Landfill (SWL) is located south of and adjacent to the NRDWL (Map P0.20). The landfill is regulated by
Ecology in accordance with WAC 173-350, which requires monitoring of leachate, soil gas, and groundwater. Per the
groundwater monitoring plan, PNNL-13014, and WAC 173-304 constituents and site-specific constituents (including
selected VOCs and filtered arsenic) are analyzed in groundwater samples collected quarterly. Compliance is
determined by comparing results from downgradient monitoring wells with statistically derived background threshold
values from upgradient wells.

The current monitoring well network consists of two upgradient wells (699-24-35 and 699-26-35A) and eight
downgradient wells (699-22-35, 699-23-34A, 699-23-34B, 699-24-33, 699-24-34A, 699-24-34B, 699-24-34C, and
699-25-34C). However, wells 699-24-34C and 699-25-34C are sample dry and can no longer be sampled.

Per PNNL-13014, the wells are sampled quarterly for ammonium, chemical oxygen demand, chloride, iron (filtered),
manganese (filtered), nitrate, nitrite, pH, specific conductance, sulfate, temperature, total coliform, TOC, and zinc
(filtered) per WAC-173-304-490 (Minimal Functional Standards for Solid Waste Handling, Groundwater Monitoring
Requirements). The wells also are sampled for arsenic (filtered) and VOCs. Note that SWL is currently regulated

by WAC 173-350 (Solid Waste Handling Standards). However, WAC 173-350 was not yet promulgated at the time that
PNNL-13014 was written in 2000, and the plan was written in accordance with WAC 173-304.

Sampling Results. The results of the leachate, soil gas, and groundwater monitoring are reported annually in a
separate report. (Hanford Site Solid Waste Landfill Annual Monitoring Report, October 2011 through September
2012).

Leachate and Soil Vapor Monitoring. A leachate collection system (lysimeter) underlying one set of double trenches
within SW: is sampled quarterly; therefore, results are not necessarily representative of total leachate volume or
chemistry by all the trenches in the landfill.

Some of the inorganic analytes were detected, but the VOCs were generally not detected. Some of the leachate
results, including dissolved iron, dissolved manganese, arsenic and total dissolved solids exceeded WAC
173-200 standards; however, the fact that contaminants are above compliance levels in the leachate does not
necessary mean they are present in the same concentrations in the groundwater.

The soil gas monitoring network consists of eight shallow monitoring stations located around the perimeter of the
SWL (a ninth station was damaged beyond repair in a fire event). Each monitoring station consists of two dedicated
soil-gas probes driven to depths of about 2.7 and 4.6 meters, respectively. The soil gas is monitored quarterly to
determine concentrations of carbon dioxide and methane. The soil gas also is analyzed for several key VOCs:
methylene chloride, 1,1-dichloroethane, chloroform, 1,1,1-trichloroethane, carbon tetrachloride, trichloroethene,
1,1,2-trichloroethane, and tetrachloroethene. During 2012, soil gas at the SWL was analyzed in March, June, and
August. The concentrations for the VOCs, methane, and carbon dioxide continue to be consistent with results from
previous monitoring.
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Groundwater Monitoring Results. Groundwater monitoring results for the analytes listed in the sampling plan
per WAC 173-304-490 are summarized in Table PO.2. Coliform bacteria was detected in one sample from well
699-24-35 in the first quarter (January sampling event) at a concentration of 1 colony/100 mL.

Nitrite exceeded the Background Threshold Value (BTV) in each upgradient and downgradient well from each
sampling event except for a result of less than 125 pg/L from well 699-24-34B from the first quarter (January) event.
The maximum value detected in upgradient wells was a concentration of 647 pg/L in well 699-24-35 from the third
quarter (July) sampling event. The highest concentration detected in the downgradient wells was a value of

1,100 pg/L detected in well 699-23-34B from the first quarter (January) sampling event).

Similar to 2011, specific conductance exceeded the BTV in all six downgradient wells, but not in either of the two
upgradient wells. Also similar to 2011, five of the six downgradient wells had concentrations of specific conductance
detected that exceeded the 700 puS/cm limit of WAC 246-290-310, “Group A Public Water Supplies,” “Maximum
Contaminant Levels (MCLs) and Maximum Residual Disinfectant Levels (MRDLs).” Elevated specific conductance is
principally caused by an increase of carbonate or bicarbonate concentration in groundwater at the SWL (Section 3.4

of DOE/RL-94-143).

Sulfate exceeded the BTV in two downgradient wells, 699-23-34A (second and third quarter sampling events) and
699-24-34B (second quarter sampling event). Concentrations of sulfate in well 699-23-34A also exceeded the BTV in
2011.

TOC concentrations exceeded the BTV in three downgradient wells (699-22-35 and 699-23-34B [first quarter sampling
event], and 699-24-33 [third quarter sampling event]). The concentration detected in well 699-24-33 in the third
quarter sampling event (July) was approximately an order of magnitude higher than the results from the three other
sampling events from this well. However, similar concentrations of TOC were detected in the well in 2003, 2005,
2008, and 2011. In 2011, TOC exceeded the BTV in six of the wells.

Arsenic was detected in 2012 from well samples at concentrations ranging from 1.74 to 5.93 pg/L. Arsenic
concentrations exceeded the MTCA Method A value of 5 pg/L in downgradient wells 699-22-35, 699-23-34A, and
699-23-34B. The highest value detected in 2012 was 5.93 ug/L compared to 3.3ug/Lin 2011.

The following VOCs were detected at low concentrations that were all “)” qualified by the laboratory: chloroform,
PCE, 1,1,1-trichloroethane, acetone, toluene, xylenes (total). The laboratory “)” flag indicates that the value is
estimated and the detection is uncertain, and the value reported is less than the RDL or PQL, but greater than or
equal to the MDL.

Water-Level and Well Network Evaluation. Groundwater flow is toward the southeast within the region between the
200 East Area and the NRDWL/SWL area. During 2012, the average water-level elevation near NRDWL/SWL

(121.66 meters, North American Vertical Datum of 1988 [NAVD88] for April 2012) was 0.14 meter lower than the
average elevation in the 200 East Area (121.80 meters [NAVD88] for April 2012), yielding a regional hydraulic gradient

-5
magnitude of 1.8 x 10 meter per meter.
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Table PO.2 Solid Waste Landfill Groundwater Monitoring Results

Constituent Background 2012
(unit) Threshold Value 2012 Range Exceedance? Wells Exceeded
Ammonium (pg/L) 90 <1lto3.2 No --
Chemical Oxygen Demand (ug/L) 10,000 < 10,000 No --
Chloride (pg/L) 7,820 1,280 to 7,160 No --
Coliform Bacteria 1 <ltol No --
(colonies/100 mL)
pH 6.68t0 7.84 6.69t07.74 No --
Iron — dissolved (ug/L) 174 <19to 106 No --
Manganese (ug/L) 27.5 <41t013.9 No --
Nitrate (ug/L) 29,000 3,150 to 20,000 No --
Nitrite (ug/L) 165 <125101,100 Yes 699-22-35,
699-23-34A,
699-23-34B,
699-24-33,
699-24-34A,
699-24-34B,
699-24-35,
699-26-35A
Specific Conductance (uS/cm) 583 290 to 824 Yes 699-22-35,
699-24-33,
699-23-34A,
699-23-34B,
699-24-34A,
699-24-34B
Sulfate (ug/L) 47,200 9,200 to 48,500 Yes 699-23-34A,
699-24-34B
Temperature (degrees C) 20.7 14.31t0 20.3 No --
Total Organic Carbon (ug/L) 842 182 to0 7,160 Yes 699-22-35,
699-23-34B,
699-24-33
Zinc — Dissolved (pg/L) 42.3 <5to11.7 No --
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