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varying levels of invc rement by all participants. 1 etings were held between the decision
makers with input from Site contractors anc QO process participants.

The DQO process (HNF-6020) resulted in identification of activities to collect vadose zone data
to support the objectives outlined in Section 1.3 and in this section. The process included
meetings to complete a review of isting data, def : the problem, identify and prioritize
decisions, identify the input required to make decisions, and boundaries for the decisions. The
meetings also addressed decision rules and uncertainty and sampling and analysis alternatives.
The focus of the DQO process for the WMA B-BX-BY addendum was on sampling and analysis
alternatives. These alternatives and the decisionsn e by Ecology and DOE based on the
alternatives are documented in Chapter 4.0 and HNF-6020.

1.3 SCOPE OF AC1 VITIES

The characterization effort at WMA B-BX-BY identified in this: lendum will address the
following:

e Installation of two new boreholes, one in BX tank farm and one in B tank farm

e Performance of direct pushes in the southern portion of B tank farm, and eastern and
southern portion of the BX tank farm for near-surface characterization

o Integration with the Hanford Site Groundwater Monitoring Project to collect vadose zone
data from the installation of RCRA groundwater monitoring wells downgradient of
WMA B-BX-BY.

These activities suppo the following objectives (1) :velopment of a best-estimate of the
concentration and distribution of contaminants of concern (CoCs) in WMA B-BX-BY,

(2) refinement of a conceptual model for concentration, distribution, and mobility of
contaminants in WMA B-BX-BY, (3) quantification of the risks posed by migration of past tank
waste releases to the groundwater if no interim corrective measures (ICMs) are implemented, and
(4) determination of whether interim measures or ICMs would effectively contribute to the
mitigation of contaminant migration to groundwater  levels that would not pose unacceptable
risk to human health and the environment before tank farm closure. Risk assessments conducted
in support of retrieval and closure decisions will be performed in the future and will include the
potential contribution or reduction in risk as a result of ICMs.

In addition to the characterization activities, a separate implementation plan is included as an
appendix to the Phase 1 RFI/CMS work plan (DOE/RL-99-36). This implementation plan will
bridge the gap between the generalities in DOE/RL-99-36 and the specifics of this addendum.
The implementation plan provides the approach to ensuring the availability of data required to
complete the analyses and evaluations that would 2 included in the field investigation report for
proposed target milestone M-45-55-T02 as shown in Figure 1.2. A similar plan will be provided
for WMAs and TX-TY as work proceeds. Ecology approval of the implementation plan is not
necessary before fieldwt : begins.
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A single hydraulic conductivity value, reported for gravel facies of the Plio-Pleistocene unit
in well 299-E33-33 (WHC-SD-EN-TI-147) is 98 m/day (320 ft/day). This value is between
those normally reported for the Hanford formation (450 m/day to 27,000 m/day [1,500 to
90,000 ft/day]) and the Ringold Formation gravel facies (3 m/day to 70 m/day [9 to

230 ft/day]) (PNL-7336).

Within the Hanford formation/Plio-Pleistocene unit (?) gravels, a distinctive sudden shift
occurs in the calcium carbonate content from 0% in the lower part to 2% to 3% in the upper
part. _.is marker horizon is only apparent in a string of wells trending east-west, located in
the northern portion of the WMA (HNF-5507). The cause and significance of this marker
horizon are not clear but may represent a transition in climate to more arid conditions, which
are known to have occurred during Pliocene to Pleistocene times.

2.2.2.4 Hanford Formation. The Hanford formation is the informal name given to all
glaciofluvial deposits from cataclysmic ice-age floods. Sources for floodwaters included glacial
Lake Missoula, pluvial Lake Bonneville, and ice-margin lakes that formed around the margins of
the Columbia  :eau (Bakeretal..1991). Cataclysmic floods were released during at least four
major glacial events that occurred between about 1 million and 13 thousand years ago (early- to
late-P  stocene time). The Hanford formation consists of mostly unconsolidated sediments that
cover grain sizes from pebble to boulder gravel, fine- to coarse-grained sand, silty sand, and silt.
The formation is further subdivided into gravel-, sand-, and silt-dominated facies, which transition
into one another laterally with distance from the main, high-energy, flood currents. Gravel-, sand-,
and silt-dominated facies are also referred to as the coarse-grained, transitional, and rhythmite
facies of the Hanford fc 1ation, respectively (Baker et al. 1991).

o Gravel-dominated facies — This facies generally consists of coarse-grained basaltic sand
and granule to boulder gravel. These deposits display an open framework texture,
massive bedding, plane to low-angle bedding, and large-scale planar cross-bedding in
outcrop. Gravel-dominated beds sometimes grade upward into sand- and silt-dominated
facies. Gravel clasts are predominantly basalt, with lesser amounts of Ringold Formation
clasts, granite, quartzite, and gneiss (WHC-SD-EN-TI-012). The gravel-dominated
facies was deposited by high-energy floodwaters in or immediately adjacent to the main
cataclysmic flood channelways.

e Sand-dominated facies — This facies consists of fine- to coarse-grained sand and granule
ivel. The sands typically have a high-basalt content and are commonly referred to as
black, gray, or “salt-and-pepper” sands. They may contain small pebbles. rip-up clasts,
and pebble-gravel interbeds and often grade upward into thin (less than 1 m [less than
3 ft]) zones of silt-dominated facies. This facies commonly displays plane lamination
and bedding and less commonly channel cut-and-fill sequences. The sand-dominated
facies was deposite adjacent to main flood channelways during the waning stages of
flooding. The facies is transitional between the gravel-dominated facies and the
silt-dominated facies. ‘

e Silt-dominated facies — This facies consists of thin-bedded, plane-laminated, and ripple
cross-laminated silt and fine- to coarse-grained sand. Beds are typically a few to several
tens of centimeters thick and commonly display normally graded bedding
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e Recent (1997 and 1998) elevated concentration levels of technetium-99, nitrate, chloride,
sulfate, and sodium in well 299-E33-41 appear to be related to remobilized tank waste
that has reached groundwater from WMA B-BX-BY. The trend plot characferistics of
hi_ amplitude, high-frequency events, combined with the well’s proximity to a known
tank leak vadose zone plume and with documentation of local water driving forces,
indicate that WMA B-BX-BY contributed to the observed contamination. Data reported
in February 1997 showed technetium-99 was 6 times the drinking water standard of
900 pCi/L. Early August 1997 data reported technetium-99 as 13 times that standard.

o Based on (1) the vadose zone contamination found in 1991 during drilling of
well 299-E33-41, (2) the existence of perched water and saturated sediments, (3) the
rapid drop in water level shortly after well completion, and (4) the documented events of
nearby artificial water releases at the surface, it is likely that the grow wvater
contamination taken from well 299-E33-41 is remobilized tank waste in the vadose zone
fromale: 5f340,650 L (90,000 gal) from tank BX-102 that occurred in 1951.

o The rising technetium-99 and nitrate concentration levels seen on the west side of
WD) A\ B-BX-BY in wells 299-E33-42, 299-E33-31, and 299-E33-32 may be related to a
release from the WMA or from BX trenches to the west of these wells. As evidenc
with August 1997 data, however, the source of the contamination along the west side of
the WMA is still not determined. Contamination concentrations are still increasing.

e The contamination observed at well 299-E33-41 appears to have recently entered the
groundwater as evidenced by the sudden sharp rise in anions, sodium, and technetium-99.
Furthermore, the contamination events are localized and the concentrations are low when
compared directly to waste stored in the SSTs. Consequently, the overall impact on
groundwater quality may be small, especially when compared to the large regional
contaminant plumes that currently exist in the northern portion of 200 East Area.

Groundwater data from fiscal year 1998 reveal a unique pattern of uranium changes observe in
well 299-E33-41 (see Figure 3.2). The double, high-frequency, high-amplitude spikes observed
in technetium-99 data during fiscal year 1997 were repeated for uranium data for fiscal year
1998. No other well has shown this pattern of contamination for any constituents. Based on the
time different  between the second peak of technetium-99 to uranium, it appears that uranium is
traveling approximately six months behind the technetium-99. The rapid, sharply rising
breakthrough curve indicates that contamination has a relatively short travel path in the
groundwater and has entered the groundwater near the well (PNNL-12086). Surrounding
groundwater monitoring well data for uranium constituent remained unchanged trom May 1997
to August 1998.

Groundwater data from fiscal year 1999 reveals three distinct plumes surrounding

WMA B-BX-BY related to the constituents of technetium-99, nitrate and associated anions, and
uranium. The following discussion centers on those constituents used to track cont: ination
moving through WMA B-BX-BY and to identify groups of contamination that, most likely, have
different source histories. Four different wells surrounding WMA B-BX-BY provide 1ese three
distinct contamination areas:
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- Figure 3.2. Tec 1etium-99 versus Uraniu 1 Well 299-E33-41 at WMA B-BX-BY
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o Well 299-E33-7, associated with the ~ Y cribs.
o  Well 299-E33-16, associated with crib B-8
e Wells 299-E33-41 and 299-E33-44, associated with the B and BX tank farms.

F' 1re 3.3 shows the location of these wells, in bold | peface for emphasis, with respect to
WMA B-BX-BY.

3.1.4.1 Well 299-E33-7. The highest values of technetium-99 (7,030 pCi/L) recently recorded
in the northern portion of BY cribs were in well 299-E33-7 (PNNL-13116). Technetium-99 also
has risen  wells further south in the BY cribs and along the western side of WMA B-BX-BY.
The elevated nitrate apparently migrated with the technetium-99 and was found in we : at the
northeastern corner of low-level WMA 1, which is adjacent to WMA B-BX-BY (see

Figure 2.10). Nitrate con: itratic ; in all the wells in WMA B-BX-BY are abovethe 'n L
maximum contaminant level. The July 1999 value in well 299-E33 . was 337 mg/L

(PN -1 16). Technetium-99 is rising in well: :ar WMA B-BX-BY and appears to be
moving southwestward, recently impacting well 299-E33-35 that monitors the low-level

WMA 1. High values of tritium (e.g., 10,500 pCi/L at well 299-E33-7) are consistent with the
elevated technetium-99.

3.1.4.2 Well 299-E33-16. The contamination detected in the groundwater at well 200-E33-16
had an extremely high nitrate value (i.e., close to 500 mg/L) (PNNL-13116). The maximum
contaminant level for nitrate is 45 mg/L. Technetium-99 was also found to be above the
drinking water standard at approx  ately 2,000 pCi/L in June 1999. Chromium is also elevated
in well 299-E33-16 at 53.5 pg/L (but below the 100 pg/L maximum contaminant level)
(PNNL-13116). Nitrate concentration levels above the maximum contaminant level were also

« ected at surrounding wells 299-E33-15, -17, and -20. However, elevated technetium-99 and
chromium concentration levels were not found in the groundwater at these wells, suggesting that
the contamination at well 299-E33-16 is localized.

3.1.4.3 Well 299-E33-44. Well 299-E33-44 was constructed in 1998 to ~ ilitate groundwater
sam] ng between wells 299-E33-41, -13, and -18. High concentration levels of technetium-99
(12,000 pCi/L in August 1997) and uranium (maximum of 81 p1g/L in November 1998) were
detected at well 299-E33-41 and elevated levels of nitrate, technetium-99, and uranium were
found in wells 299-E33-13, and -38. The relationship between technetium-99 and uranium for
well 299-E33-41 1s shown in Figure 3.2. Similar increases in chloride and sulfate correlated with
the high frequency technetium-99 pulses. The associated uranium traveled through the
WMA B-BX-BY vicinity at a retarded flow rate, with respect to the more mobile anions, but
repeating the same high frequency pattern as shown for technecium-99.

Initi: groundwater samples from well 299-E33-44, collected in October 1999, revealed that
technetium-99 and nitrate are above the drinking water standard (4,480 pCi/L and 95 mg/L.
respectively), but the highest levels of uranium in the area were found between the B and

BX tank farms (i.e., at well 299-E33-41) (PNNL-13116). The maximum concentration at well
299-E33-44 was found in April 1999 (350 pg/L). Unlike the technetium-99 and nitrate observed
to the north, the groundwater in well 299-E33-44 has neither cyanide nor cobalt-60 in detectable
quantities (PNNL-13116).
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ob vations of relatively immobile contaminants (e.g., cesium-137) deeper in the vadose zone
than would be expected under nonpreferential flow conditions. The geologic cross-sections
provided in HNF-5507 represent the preliminary working geologic conceptual model for this
work plan.

3.3.1.3 Hydrologic Properties. Preliminary hydrologic property values will be provided in the
site-specific Phase 1 RFI/CMS field investigation report for WMA B-BX-BY that will be
prepared pursuant to proposed Tri-Party Agreement Milestone M-45-55 (Ecology et al. 1999).

3.3.1.4 Receptors. Receptors are organisms with the potential for exposure to the released
contaminants and include both biota and humans. A likely point of exposure for terrestrial biota
is in the plant root zone where flora could absorb buried contaminants. Terrestrial animals

(es) ‘ially burrowing animals) may be exposed by direct contact, inhalation  d ingestion of
contaminated sediment, water, plants, a1 anin ..

For the receptors, the site-specific Phase 1 RFI/CMS field investigation report for
WMA B-BX-BY will use modified Model Toxics Control Act (WAC 173-340) Methods B and
C exposure scenarios at the WMA boundary to evaluate human health risks. '

The modified Model Toxics Control Act Method B residential scenario is a combination of the
risk equations specified in WAC 173-340-720 through 173-340-750 and the corresponding
exposure pathways for residential use found in the Department of Health’s Hanford Guidance for
Radiological Cleanup (WDOH/320-015). The modified Model Toxics Control Act Method C
industrial scenario is a combination of the risk equations specified in WAC 173-340-720 through
173-340-750 and the corresponding exposure pathways for industrial/commercial use found in
WDOH/320-015. WAC 173-340-730 is not applicable to either scenario as it is not expected
that WMA B-BX-BY or any remedial activity under consideration will impact surface water.

_ -ology also asks that the modified Method C scenario specifically include groundwater
ingestion at the rate of 500 L/yr (132 gal/yr) and that the soil contaminant transfer to
groundwater as specified in WAC 173-340-740 (4)(b) be evaluated. The addition of
groundwater intake to the modified Method C scenario represents a change to the
WDOH/320-015 pathways that currently does not include this parameter. The soil contaminant
transfer to groundwater evaluation is included to ensure consistency with similar scenarios
evaluated elsewhere.

34  PRELIMINARY CORRECTIVE ACTION OBJECTIVES AND CORRECTIVE
ACTION ALTERNATIVES

Interim and final corrective action objectives, general response actions, corrective technologies
and process options, and a range of preliminary corrective action alternatives are provided in the
Phase 1 RFI/CMS work plan (DOE/RL-99-36). These objectives and alternatives are based on
available site data, use of the qualitative risk assessment, and the conceptual exposure pathway
model. General interim actions are identified and represent broad classes of corrective actions
that may be appropriate to achieve the corrective action objectives in Section 5.0 of the Phase 1
RFI/CMS work plan (DOE/RL-99-36). Corrective action objectives may change or be refined as
additional site data are gathered and evaluated during the field investigation and implementation
of ICMs.
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e Provide information on the single largest source in WMA B-BX-BY via the overfill leak
in the BX tank farm from tank BX-102.

Source characterizat 1 efforts also would involve identifying what contaminants are present and
subsequently the potential CoCs for corrective action, retrieval, and closure decisions.

"correlations between the CoCs and available gamma data can be established, there is a
potential that the wealth of existing gross gamma and spectral gamma data can be used to better
understand the location and distribution of CoCs in the vadose zone.

4.3.2.1 Borehole Locations. Candidate locations for vertical borehole installation considered in
the DQO process are presented in HNF-6020. Each option evaluated was identified because
samples from these locations would potentially provide data to address source characterization
(i.e., nature of contamination), location and distribution (i.e., extent of contamination), and

t ~ Hort pathways and processes (i.e., contaminant fate and transport). An additional
consideration was potential programmatic risk (i.e., risk to the program if the characterization
effort were unsuccessful) associated with a fiscal year 2001 deployment. Each option would
potentially provide data to address a number of different questions and data gaps. However, in
terms of source characterization, the potential value of information provided by characterizing
the source at tank BX-102 and tank B-110 (Figures 4.2 and 4.3) exceeds the value from other
options and makes these two locations primary characterization targets.

The BX-102 and B-110 locations were selected based on historical knowledge of

WMA B-BX-BY, such as waste transfer records, leak history, previous vadose zone
characterization efforts, historical gross gamma logging data, recent spectral gamma logging
data, and RCRA groundwater assessment findings. Based on the information provided in
HNF-5507, as summarized in Chapter 3.0, the DQO participants decided that the area just east of
tank BX-102 is of interest because it is impacted by the largest documented leak i

WMA B-BX-BY (3« 700 L {91,600 gal] of metal waste in 1951) and because this plume is
postt ited to be associated with the observed groundwater contamination in RCRA monitoring
wells located just east of the BX tank farm (299-E33-41) and BY tank farm (299-E33-44).

The area surrounding tank B-110 is of interest because the gamma data indicate high cesium-137
leve . and bremsstrahlung radiation possibly from high probable strontium-90 concentration
levels in vadose zone in this area and the waste types stored in tank B-110 are known to have
contained organic chelating agents that could be associated with enhanced strontium-90 mob  ty.
The current planning basis is to pursue installation of vertical boreholes to groundwater in the
area to the east of tank BX-102 and to the north-northeast of tank B-110.

4.3.2.2 Borehole Construction and Sampling Methodology. The final borehole construction
and sampling methodology for the vertical boreholes in WMA B-BX-BY has not been
completed. Installation of these boreholes is targeted to intercept tank waste plumes and could
potenti: y encounter highly contaminated sediments. The potential contamination levels raise
significant worker safety and air emissions concerns for any drilling or sampling method that
brings material to the surface. The proposed sampling methodology to be used during
construction of the WMA B-BX-BY boreholes is to collect sediment samples ahead of the
casing. There are a number of uncertainties associated with application of this sampling
methodology. The primary uncertainty is associated with the potential worker doses resulting
from handling highly radioactive samples. Additional uncertainties include sample handling in
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50 RCRA FACILITY INVESTIGATION/CORRECTIVE MEASURES STUDY
TASKS AND PROCESS

The primary purpose of Chapter 5.0 of this addendum is to provide a summary of the tasks that
will be performed for the field investigation. A detailed description of these tasks is provided in
the Sampling and Analysis Plan (Appendix A). Tasks are designed to provide information
needed to meet the DQOs identified in Chapter 4.0. Environmental monitoring requirements for
protecting the health and safety of onsite investigators are described in the Phase 1 RI CMS
work plan (DOE/RL-99-36).

Following approval, this addendum will not be modified without approval from Ecology ar
DOE. Any changes to the scope of work that may be needed will be documented through change
requests in accordal : with the procedures identified in Appendix A of the Phase 1 RFI/CMS
work plan (DOE/RL-99-36).

To satisfy the data needs and DQOs specified in Chapter 4.0, the following tasks will be
performed during the RFI field investigation:

o Taskl -oject Management
e Task?2 Geological and Vadose Zone Investigation
e Task3  DataEva ition.

The tasks and their component subtasks and activities are outlined in the following subsections.
Information about each task is provided to allow estimation of the project schedule (see
Chapter 6.0) and costs.

A separate plan will be developed to cover groundwater investigations at WMA B-BX-BY
(™ butovskih 1999). That separate plan will reference back to the Phase 1 RFI/CMS work plan
and this addendum.

51 TASK1-PROJECT MANAGEMENT

The project management objectives throughout the course of the WMA B-BX-BY RFI/CMS are
to direct and document project activities so the data and evaluations generated meet the goals and
objectives of the work plan and to ensure that the project is kept within budget and on schedule.
General project management objectives are addressed in Section 7.0 of the Phase 1 RFI/CMS
work plan (DOE/RL-99-36). The project management activity will be to assign individuals to
the roles established in Chapter 7.0 of this addendum. Specific subtasks that will occur
throughout the RFI and RFI/CMS are addressed in Section 7.0 of the Phase 1 RFI/CMS work
plan (DOE/RL-99-36).

52 TASK?2-GEOLOGIC AND VADOSE ZONE INVESTIGATION

The geologic and vadose zone investigation will further characterize the geology of
WMA B-BX-BY and provide additional information on the source, nature, and extent of
contamination and the potential migration paths of the contamination.

5-1 May 15, 2000
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The geologic and vadose zone information will be evaluated to determine the following:

e WMA conceptual vadose zone model

o ..2lease and movement of contan " “nts

. zvelopment of ICM alternatives

« Initiation of data collection for support of ret :val and closure a. vities.

The geologic and vadose zone investigation for W, B-BX-BY will comprise compiling
pertinent existing data and collecting data from dri | activities in the vadose zone. The types
of data needed from the surface and vadose zone include the following:

e Thickness and areal extent of geologic units
e Lithology, bedding types, facies geometry, particle size, and sorting
e Presence, concentratio and nature of coi .n 1ants in sediments.

Subtasks 2a and 2b have been establi: =d to gather ~~ologic and vadose zone data. |
5.2.1 Subtask 2a — Field Activities
Field activities will include geologic and geophysical )gging associated with the following:

e Deep vadose zone characterization in vertical boreholes east-northeast of tank BX-102
and north of tank B-110

» Near-surface characterization by direct pushes (1) in the vicinity of tanks BX-107 and
BX-110, (2) at two transects east of tank BX-102 if technetium-99 was detected above
18.3 m (60 ft), (3) north of tank B-110, and (4) in diversion boxes in the B tax farm.

The tentative locations of the planned vertical boreholes, proposed RCRA groundwater
monitoring well, and direct pushes are provided in Fiy re 5.1.

Vadose zone sediment sampling of the proposed RCRA groundwater monitoring wells will also
be conducted. The requirements for geologic and geo 1ysical surveying and sediment sampling
for physical and laboratory analytical parameters in the vadose zone borings and groundwater
monitoring wells are provided in Appendix A. Information and data will be collected from the
surface downward to within the unconfined aquifer of the Hanford formation (approximately
77.7 m [255 ft] bgs). Geologic logging will be performed with the drilling operations unless
highly radioactive sediments require removal of samples at a separate sample extraction facility.

5.2 1 Deep Vadose Zone Characterization. The following activities are planned for the
vadose zo1 characterization in vertical >reholes.

o Conduct borehole geophysical surveying and ¢ ysis (i.e., moisture, neutron, gross
gamma, spectral gamma and neutron-enhanced spectral gamma analysis).
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5.2.1.2.3 Vicinity East of Tank BX-102. Direct-push technology pushes would only be
performed if technetium-99 were found in sediments above 18.3 m (60 ft) bgs. Shallow soil
investigation at this site would use six direct pushes each in north-to-south and east-to-west
transe« , depending on results of the vertical borehole. The direct pushes would be made to
refusal. Direct-push technology pushes would be for sample collection at intervals
determined by split-spoon sample analysis. Direct-push technology pushes, if required,
would be neto« Dble refinement of the constituent concentration model and source term.
A total of 12 sets of direct pushes would be conducted.

5.2.1.2.4 Vicinity of the 241-B Diversion Boxes. The direct-push techni gy pushes would
be located near the corner of each diversion box (i.e., 241-B-151, -152, and -153). The
direct-push technology pushes would be to determine the effectiveness of the reported past
clean up efforts and pro.  :datanee: |to determine if additional investigations : required
in this vicinity. TI ed  would support  elo] :nt “sc :eterm. The current anis
to conduct gamma logging with a goal of collecting limited samples if access limitations and
ground conditions permit. A total of 12 sets of direct-push technology pushes would be
conducted. )

5.2.1.3 Vadose Zone Sediment Sampling of the Proposed RCRA Groundwater Monitoring
W. s. The following activities are planned for sampling vadose zone sediment in the proposed
RCRA groundwater monitoring wells.

. otain sediment samples to determine physical properties, including moisture content,
that will be used to support development of background and/or baseline conditions

e Obtain sediment samples to support preparation of the borehole geologic logs and
stratigraphic and lithologic contact correlation with other boreholes and wells in the
WMA B-BX-BY vicinity.

Data expected from sampling at the proposed RCRA groundwater wells (Figure 5.1) will include
the following:

e Continuous collection of samples from the cuttings between the surface and groundwater

o Experienced geologist (see Appendix A) logs that detail all cuttings to the finest
resolution possible.

Groundwater sampling activities at these RCRA wells will be conducted under the Hanford Site
Groundwater Monitoring Project (PNNL-13022).

5.2.2 Subtask 2b — Laboratory Analysis

Laboratory analyses to be conducted for the WMA B-BX-BY geologic and vadose zone
investigation are described in Appendix A. These analyses will include radiological and
chemical analysis of selected sediment samples. Physical and hydrologic analysis of selected
sediment samples will also be performed.
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6.0 SCHEDULE

The schedule for developing plans and conducting field activities details the work described in
Chi  2r 5.0 of this WMA B-BX-BY addendum. The schedule, shown in Figure 6.1, is the
baseline that will be used to measure progress. The characterization activities described in this
addendum were identi :d during a DQO process to fulfill proposed Tri-Party Agreement
Milestone M-45-53 to be completed by May 2000. Activities were planned using the work
breakdown structure and project milestones defined in Section 7.0 of the Phase 1 RFI/CMS work
plan  OE/RL-99-36).

Based on DOE guic 1ce for establishing a baseline scope, schedule, and budget document, the
use of a multi-year work plan was adopted. The activities identified in Figure 6.1 were taken
from the multi-year work plan, which is updated annually and describes the specific details
associated with each proposed project. The multi-year work plan incorporates milestones
defined in the Tri-Party Agreement (Ecology et al. 1998) and reflects the schedule and
commitments made therein. The multi-year work plan defines the scope, schedule, and budget to
a level of detail that will be adequate for the planning and management of that project. The work
breakdown schedule numbers and activity identification numbers are included in Figure 6.1 to
correspond with the schedule maintained by the Tank Farm Vadose Zone Project.

6-1 May 15, 2000









RPP-6072, Rev. 0

This page intentionally left blank.

6-4 May 15, 2000



RPP-6072, Rev. 0

70 PROJECT MANAGEMENT

This chapter defines the administrative and institutional tasks necessary to support the RFI/CMS
process for WMA B-BX-BY and manage activities described in this WMA B-BX-BY addendum
(Chapter 5.0). This chapter also defines the responsibilities of the various participants,
organizational structure, and project tracking and reporting procedures. This chapter is in
accordance with the provisions of the Tri-Party Agreement action plan (Ecology et al. 1998).
Any revisions to the Tri-Party Agreement action plan that would result in changes to the project
management requirements would supersede the provisions of this chapter.

7.1 I OJECT ORGANIZATION AND RESPONSIBILITIES

The proiect organization and responsibilities are described in Section 7.2 of the Phase 1
~I/CWV__ work plan (DOE/RL-99-36). Discussion of the roles of SST Program Manager . 1

nk _ urm Vadose Zone Project Manager and of work control, cost control, sc/ it control,
meetings, records management, progress and final reports, quality assurance, health and safety,
and community relations are addressed in Section 7.2 of the Phase 1 RFI/CMS work plan
(DOE/RL-99-36). This addendum follows the structure outlined in that work plan except where
more detail is required. Interfaces with tank farm operations is part of the work contr¢  schedule
control, and roles and responsibilities as defined in DOE/RL-99-36. Integration with other
organizations, including the Groundwater and Vadose Zone Integration Project, are addressed in
Section 7.3 in DOE/RL-99-36.

Detailed information in the form of a work package defining the site-specific activities and
instructions needed to carry out the investigative tasks discussed in this chapter will be
developed before initiating field work. Where appropriate, the work package will reference the
appropriate procedure or standards rather than listing the entire procedure for a task and will be
in accordance with the Hanford Analytical Services Quality Assurance Requirements Document
(DOE/RL-96-68). Any reference to the quality assurance project plan provided in the Phase 1
RFI/CMS work plan (Appendix A of DOE/RL-99-36) as a source of additional information will
be referenced.

The work package shall be prepared in accordance with CH2M HILL Hanford Group, Inc. work
control procedures and the procedures listed in Appendix A of DOE/RL-99-36. The work
package must satisfy the following requirements:

* Include a scope of work introductory section.
 Include the DQOs (as specified in the work plans) for each type of activity.

e Identify the proposed locations for sampling and the criteria for selecting those locations.
A map, at a scale appropriate to locate the sites in the field, should be included.

o Identify any field screening activities not described in the work plan or in the relevant
proce 1res. Identify any field screening equipment to be used that is not described in the
relevant procedures.

¢ Include the frequency of measurement.
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e Identify the applicable procedures needed to conduct the work. If a procedure includes
several different ways to accomplish the work, the work package should spec1fy the
method of choice or reference the specific procedure.

» Identify any calibrating standards and frequencies not included in the relevant
procedures.

» Describe any data collection procedures, chain-of-custody procedures, sample container
size and preparation, holding times, type of analysis, number of split samples, number of
duplicate samples, number of blank samples, and data reporting requirements not
included in the relevant procedures.

e Provide an estimate of the proposed field activity schedule, including sampling periods.

e Include provisions to document any field changes using a project change form and submit
the form to Ecology within 10 working days of the change.

7.2 I CUMENTATION AND RECORDS

All RFI/CMS plans and reports will be categorized as primary or secondary documents, as
described by Section 9.1 of the Tri-Party Agreement action plan (Ecology et al. 1998).

The process for document review and comment will be as described in Section 9.2 of the action
plan. If necessary after finalization of any document, revisions will be in accordance with
Section 9.3 of the Tri-Party Agreement action plan. Changes in the work schedule, as well as
minor field changes, can be made without having to process a formal revision. The process for
making these changes will be as stated in Chapter 12.0 of the Tri-Party Agreement action plan.

Administrative records, which must be maintained to support Hanford Site RCRA activities, will
be in accordance with Section 9.4 of the Tri-Party Agreement action plan.
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Down Dip: A direction that is downwards and parallel to the dip of a structure or surface.

Drywell: A hollow c; nder of reinforced concrete, steel, timber, or masonry constructed in a pit
or hole in the ground that does not reach the water table and is used principally for monitoring in
the unsaturated zone.

Equipment Blanks: Equipment blanks consist of pure deionized, distilled water washed
through decontaminated sampling equipment and placed in containers identical to those used for
actual field samples. They are used to verify the adequacy of sampling equipment
decontamination procedures.

Field Duplicate Sample: Field duplicate samples are samples retrieved from the same sampling
location using the same equipment and sampling technique, placed in separate, identically
prepared and preserved containers, and analyzed independently. Field duplicate samples are
generally used to verify the repeatability or reproducibility of the dataset.

Interim-Isolation: dministrative designation reflecting the comple “the physical
effort required for in iso” ot for m of'1 Jipl: is required for jet
pumping or for other methods of stabilization.

Interim Stabilized: Status term for when a tank that contains less than 189,250 L (50,000 gal)
of drainable interstitial liquid and less than 18,925 L (5,000 gal) of supernatant liquid. If the tank
was jet pumped to achieve interim stabilization, then the jet pump flow or saltwell screen inflow
must also have been at or below 0.19 L (0.05 gal) per minute before interim stabilization criteria
1s met.

Intrusion Prevention: The administrative designation reflecting the completion of the physical
effort required to minimize the addition of liquids into an inactive storage tank, process vault,
sump, catch tank, or diversion box. Under no circumstances are electrical or instrumental
devices disconnected or disabled during the intrusion prevention process (with the exception of
the electrical pump).

Laboratory Duplicate Sample: Laboratory duplicate samples are two aliquots removed from
the same sample container in the laboratory and analyzed independently.

Matrix-Spiked Samples: Matrix-spiked samples are a type of laboratory quality control
sample. They are prepared by splitting a sample received from the field into two homogenous
aliquots (i.e., replicate samples) and adding a known quantity of a representative analyte of
interest to one aliquot in order to calculate the percentage of recovery of that analyte.

Maximum Contaminant Level: The maximum permissible level of a contaminant in water that
is delivered to any user of a public water system.

Nonconformance: A nonconformance is a deficiency in the characteristic, documentation, or
procedure that renders the quality of material, equipment, services, or activities unacceptable or
indeterminate. When the deficiency is of a minor na 2, does not effect a permanent or
significant change in quality if it is not corrected and can be brought into conformance with
immediate corrective action, it shall not be categorized as a nonconformance. If the nature of the-
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condition is such that it cannot be immediately and satisfactorily corrected, however, it shall be
documented in compliance with approved procedures and brought to the attention of
management for disposition and appropriate corrective action.

Operable Unit: A group of land disposal sites placed together for the purposes of doing a
Remedial Investigation/Feasibility Study and subsequent cleanup actions. The primary criteria
for placement of a site into an operable unit includes geographic proximity, similarity of waste
characteristics and site type, and the possibility for economics of scale.

ut of Service: No longer authorized to receive waste.

Partially Interi Tso ed: The administrative designation reflecting the completion of the
physical effort 1 iired to minimize the addition of liquids into an inactive storage tank, process
vault, sump, catch tank, or di* sion box. In June 1993, interim isolation was replaced by
intrusion prevention.

Past-Practice Units (Sites): A waste management unit where waste or substances (intentionally
or unintentionally) have been disposed of and that is not subject to regulation as a treatment,
storage, and/or disposal unit.

Precision: Precision is a measure of the repeatability or reproducibility of specific
measurements under a given set of conditions. The relative percent difference is used to assess
the precision of the sampling and analytical method. Relative percent difference is a quantitative
measure of the variability. Specifically, precision is a quantitative measure of the variability of a
group of measurements compared to their average value. Precision is normally expressed in
terms of standard deviation, but may also be expressed as the coefficient of variation

(i.e., relative standard deviation) and range (i.e., maximum value minus minimum value).
Precision is assessed by means of duplicate/replicate sample analysis.

Quality Assurance: Quality Assurance refers to the total integrated quality planning, quality
control, quality assessment, and corrective action activities that collectively ensure that the data
from monitoring and analysis meets all end user requirements and/or the intended end use of the
data

Quality Assurance Project Plan: The Quality Assurance Project Plan is an orderly assembly of
management policies, project objectives, methods and procedures that defines how data of
known quality will be produced for a particular project or investigation.

Quality Control: Quality control refers to the routine application of procedures and defined
methods to the performance of sampling, measurement and analytical processes.

Range: Range refers to the difference between the largest and smallest reported values in a
sample, and is a statistic for describing the spread in a set of data.

Reference Samples: Reference samples (e.g., laboratory control standards, independent
calibration verification standard) are a type of laboratory quality control sample pr. ared from
an independent, traceable standard at a concentration other than that used for analytical
equipment calibration, but within the calibration range.
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Removed from Service: No longer authorized to receive waste.

Representativeness: Representativeness may be in rpreted as the degree to which data
accurately and precisely represent a characteristic of a population parameter, variations at a
sampling point, or an environmental condition. Representativeness is a qualitative parameter
that is most conc ___zd with the proper des” . of a sampling program.

Split Sample: A split sample is produced through homogenizing a field sample and separating
the sample material into two equal aliquots. Field split samples are usually routed to separate
laboratories for independent analysis, generally for purposes of auditing the performance of the
primary laboratory relative to a particular sample matrix and analytical method. See the glossary
entry for Audit. In the laboratory, samples are generally split to create matrix-spiked samples
(see the glossary entry Matrix-Spiked Samples).

Strike: The direction or trend that a structural surface takes as it intersects the horizontal.

TSD Unit: A unit used for treatment, storage and disposal (TSD) of hazardous waste and is
required to be permitted "~ - operation and/or pr  closure care) and /or cl¢ :d pursuant to
Resource Conservation and Recovery Act of 1976 requirements under the Washington State
Dangerous Waste Regulations (WAC 173-303) and the applicable provisions of Hazardous and
Solid Waste Amendment of 1984.

Up-Dip: A direction that is upwards and parallel to the dip of a structure or surface.

VOA Trip Blanks: Volatile Organics Analysis (VOA) trip blanks are a type of field quality
contrc sample, consisting of pure deionized distilled water in a clean, sealed, sample container.
accompanying each batch of containers shipped to the sampling site and returned unopened to
the laboratory. Trip blanks are used to identify any possible contamination originating from
container preparation methods, shipment, handling, storage or site conditions.

Validation: Validation refers to a systematic process of reviewing data against a set of criteria
to provide assurance that the data are acceptable for their intended use. Validation methods may
include review of verification activities, editing, screening, cross-checking, or technical review.

Verification: Verification refers to the process of determining whether procedures, processes,
data, or documentation conform to specified requirements. Verification activities may include
inspections, audits, surveillance, or technical review.
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A.1.0 INTRODUCTION

The focus of this Sampling and Analysis Plan (SAP) is vadose zone investigation of Waste
Management Area (WMA) B-BX-BY, which contains the B, BX, and BY tank farms. Sampling
and analysis of vadose zone sediments will occur in the vicinity of the B, BX, and BY tank farms
to meet the objc ives of this investigation.

A.1.1 PURPOSE AND OBJECTIVE

This plan details the field and laboratory activities to be performed in support of the investigation
of vadose zone contamination in WMA B-BX-BY : ’is designed to be used in conjunction with
the work plan and referenced procedures. The field investigations at WMA B-BX-BY addressed
inthis¢ Pareasfi™ vs.

. ear-surface ¢c] acterization in Wt on will collect
samples via direct-push technology in the southern portion of B tank farm, between tanks
B-110 and B-111 in the B tank farm, at two transects in the eastern portion of BX tank
farm, and between tanks BX-107 and BX-110 in the BX tank farm. The shallow
investigation will comprise collecting sediment samples at approximately 31 areal (map)
locations between ground surface and base of tanks or refusal. Precise sample depths for
sediment collection will be determined based on spectral and gross gamma data collected
prior to sediment sampling. The main emphasis will be on characterizing unplanned
releases within these areas of concern. For the investigation at tank B-110, the shallow
vadose zone soil investigation will be used to delineate the optimal location for the new
vertical borehole.

o Installation of new vertical exploratory boreholes east of tank BX-102 and north of
tank B-110 — The data quality objective (DQO) process resulted in the identification of
several potential locations for proposed new boreholes. Locations north-northeast of tank
BX-102 and north of tank B-110 were selected based on spectral gamma data,
groundwater quality data, and * "itorical process knowledge. These locations are near
past leak events either from a tank or a transfer leak. The new boreholes will be installed
using a drive-and-drill drilling technique staged (telescoping) casings may be used to
reduce the likelihood of cross-contamination from penetrating through the highly
contaminated zones. Collection of spilt-spoon driven samples will be attempted from
about 3 m (10 ft) below ground surface (bgs) to just below the water table on 3-m  -ft)
intervals. The water table is expected to be encountered at a depth of 78 m (256 ft) bgs.
Selected portions of the samples will be analyzed for chemical, radiological. and physical
characteristics. A suite of geophysical surveys will be performed, and groundwater
samples will be collected for chemical and radiological analysis. The new boreholes may
be complete as a Resource Conservation and Recovery Act of 1976 (RCRA)-compliant
groundwater monitoring wells should technetium-99 concentrations exceed 5 times
(4,500 pCi/L) the drinking water standard (900 pCi/L). If so, the new wells will be
included in the RCRA groundwater monitoring network for routine groundwater
sampling and analysis. If not completed as RCRA-compliant groundwater wells, then the
boreholes will be decommissioned in accordance with WAC 173-160.
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PARTI
INSTALLATION OF YERTICAL BOREHOLES (WELL NUMBER TBD)

The following is a discussion of the field tasks and associated subtasks required for the drilling,
sampling, and sample analysis associated with the vertical boreholes.

A.2.0 PROJECT MANAGEMENT (TASK 1 OF CHAPTER 5.0)

Project management will be followed as described in the Phase 1 RFI/CMS work plan
(DOE/RL-99-36).

A3.0 GEOLOGIC AND VADOSE ZONE ] VEL..GA..IN (TASK2 OF
T ITTTRS.0)

The geologic and vadose zone investigation task has two subtasks relevant to the installation of
the new boreholes: Subtask 2a, field activities, and Subtask 2b, laboratory analysis.
The following subsections describe each of these subtasks.

A.3.1 FIELD ACTIVITIES (SUBTASK 2A OF CHAPTER 5.0)

The field activities addressed in this subtask required to support the geologic and vadose zone
investigation are drilling, geophysical logging, sediment sampling, and reporting activities.

A3.1.1  Drilling Activities

Drilling will be conducted using specifications and guidance in accordance with WAC 173-160.
lling operations will also conform to SP 4-1, “Soil and Sediment Sampling”’; WP 2-2, “Field
aning and/or Decontamination of Equipment”; and the task-specific work package that will

be generated for these field activities (ES-SSPM-001). The work package will contain such

information as borehole construction, sampling technique, and radiation protection. All waste
will be handled in accordance with the requirements of the dangerous waste regulations

(WAC 173-303) and/or the site-specific waste control plan. These techniques are based on

minimizing the exposure of field personnel to both radiation and chemical pollutants to as low as

reasonably achievable and in compliance with regulatory requirements.

Current plans are to drill two vertical boreholes, one northeast of tank BX-]102 within the

BX tank farm and one north-northeast of tank B-110 in the B tank farm. The locations of the
boreholes are shown in Figure A.1. The borings will extend from the surface to just bel: - the
water table, approximately 78 m (256 ft) bgs, to allow for groundwater sampling.

The boreholes will be advanced using a drill-and-drive drilling method. The final design for the
vertical boreholes has not been completed. One of the primary constraints on sample collection
could be the potential of a high radiation level, which will limit the sample volumes from that
borehole that can be brought to the surface at tank B-110.
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Subsurface conditions are variable and the process of installing the vertical boreholes must be
flexible. Some or all of the work may require modification. This addendum is intended to serve
as a guideline and is designed to allow for changes depending on conditions encountered in the
field. Any change will be recorded on the appropriated field documentation, memoranda, or ,
letters. A complete documented record of activities will be maintained for preparation of a final

summary report.

Appropriate permits and compliance with the Notice of Construction permit
(DOE/ORP-2000-05) will be maintained during the drilling operations for inside the tank farm.
The selected drilling method will comply with the requirements of the Washington State
Department of Health for the Notice of Construction permit and other pertinent requirements and
appropriate engineering systems to prevent contaminated air from being released to the

enviror :nt.

Continuous drill cuttings will be collected beginning after the first split-spoon sample is
attempted. All split-spoon samples will be collected in advance of the casing being iven.
Driven split-spoon samples will be attempted at 3 m (10 ft) intervals beginning at 3 m

(10 ft) bgs. Standard techniques will be used to remove that portion of the sediment column that
remains in the drill casing once it is driven to the sample depth. From the depth of 74.4 m

(242 ft) to total depth of the borehole, the drill pipe and conductor casing will be advanced while
collecting drill cuttings, except at the capillary fringe zone (approximately 77.1 m [253 ft] bgs)
because of the nature of the geology (large gravels to boulders). The casing is to be driven to
total sample depth at the end of each day’s drilling effort to prevent potential hole collapse.

¢ lit-spoon samplers will be new or decontaminated before reuse. Procedures for
decontamination of sampling equipment are contained in WP 2-2, “Field Cleaning and/or
Decontamination of Equipment” (ES-WSPM-001).

The depth of the vadose zone borings will be to just below groundwater, unless perched water is
encountered. If the U.S. Department of Energy desires to continue the borehole through a
perched water zone, then a waiver from the Washington State Department of Ecology (Ecology)
would be required. If the U.S. Department of Energy does not seek a waiver or if it is sought but
denied by :ology then, drilling will be terminated and the borehole decommissioned with
approved material. In this case, decommissioning will commence immediately following final
geophysical logging of the borehole.

The use of field screening instruments will be used for evaluating alpha-, beta-, and
gamma-emitting radionuclides. Radiological screening is expected to be effective in determining
the initial extent of contamination. Organic vapor monitors, hexavalent chromium test kits, or
other appropriate methods, including visual screening, also may be used for field screening.

In addition to the borehole geologic logging, radiation measurements will be made using
hand-held instruments on each segment of sample recovered during sampling and on the drill
cuttings during cleaning out the borehole. Blow count measurements will be collected during all
drive samples collected while advancing the split-spoon sampler. General observation will be
noted as to drilling progress and problems. All of this information will be included in each
borehole geologic log. Borehole geologic logs and well summary sheets will be prepared in
accordance with approved Waste Management Federal Services procedures. :
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A geologist will prepare a geological log for the vertical boreholes, based on the sediment
samples. Borehole geologic logs will be prepared in accordance with approved procedures.

The geologic log will include lithologic descrij dns, sampling intervals, health physics
technician hand-held instrument readings, screening results, evidence of any alteration of
sediments, and general info  ation and observations deemed relevant by the geologist to the
characterization of subsurface conditions. Sediment samples will be screened with hand-held
instruments for radiation, as appropriate, using techniques and procedures defined in the work
package. Screening results and general observations as to drilling progress and problems will be
included in each borehole log.

Waste containing unknown, low-level mixed radioactive waste and/or hazardous waste will be
contained, stored, and disposed of according with Appendix D of DOE/RL-99-36, including
waste utilizing the area of contaminant approach, and specified in the quality assurance project
plan (Appendix A of DC._.RL-99-36) and will be documented in the field activity reports.

Waste will be disposed of at the Mixed W ‘e Burial ‘rounds in accordance with Appendix D of
DOE/RL-99-36. All important information will be recorded on field activity report forms r
approved procedures. The field activity report form includes borehole number, site location
drawings, drawing of the downhole tool strings, site personn  sampling types and intervals,
zones noted by the health physics technician as elevated in radiological contaminants, instrument
readings will be noted and the depth represented by those readings, and specific information
concerning borehole completion.

The new boreholes will be completed as a RCRA-compliant groundwater monitoring wells or
decommissioned in accordance with WAC 173-160 following completion of geophysical
surveys. All temporary steel casing removed from the boring will be surveyed and either
decontaminated and released or transferred to an appropriate disposal facility. If abandoned, the
borehole will be pressure-grouted from the bottom up, using a Portland cement/bentonite slurry
or other appropriate material in accordance with WAC 173-160. Specific procedures for
borehole abandonment will be documented in the field work package. These procedures will
comply with U.S. Environmental Protection Agency requirements and WAC 173-160.

If completed as a groundwater monitoring well, a 4-in. stainless steel casing and screen will be
permanently installed, and a flush mount surface protection/well seal will be constructed. The
well will be completed in accordance with WAC 173-160 requirements to meet groundwater
protection goals. Specific work steps for well completion will be documented in the tank farm
work package.

Contaminant dragdown during dr ing and sampling activities is unavoidable and has been
observed in recent sampling activities. Different drilling/sampling techniques will impact
dragdown to varying degrees. Because the objective of the characterization activities identified
in the DQOs is to safely sample in and below regions of known leakage, the dragdown issue is a
secondary concern. However, appropriate drilling procedures will be used to minimize the effect
of contaminant dragdown.
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After the sediment samples are screened, these samples will be transported to the Pacific
Northwest National Laboratory Applied Geology and Geochemistry group for analysis. All
material removed from the borehole will be sent to the laboratory for possible future analysis.
Samples will be contained in airtight sample containers after their initial screening by the health
physics technician and are to be kept under refrigeration. This process is used to retain sediment
moisture in as close to field condition as possible. All samples will be transported to the
laboratory under refrigeration to further limit alteration of sediment moisture.

Fi¢ | quality control samples also will be submitted for the full spectrum of chemical and
radion :lide analyses. These quality control samples will consist of the following:

o Field duplicate samples: A minimum of 5% of the total collected samples shall be
dv icated, or one duplicate for every 20 samples, whichever is greater.

o Equipment rinseate blanks: One equipment rinseate blank per borehole drilling activity
or, if multiple types of samplers are used, once per type of sampler.

A3.1.4  Groundwater Sampling Activities

If the new borehole penetrates the groundwater table, samples of groundwater will be collected
and analyzed in accordance with guidance provided in PNNL-13022.

A.3.1.5 Field Reporting Activities

Field logs will be maintained to record all observations and activities conducted. A site
representative will record the activities on a field activity report. [tems for entry will include the
fc owing:

Borehole number

Site location drawings

Drawings of the downhole tool strings

Site personnel present

Sampling types and intervals

Zones noted by the health physics technician as elevated in radiological contaminants
Instrument readings and the depth represented by those readings

Specific information concerning borehole progress and completion.

All completed field records will be maintained and processed in accordance with approved CHG
procedures. :

A.3.2 LABORATORY ANALYSIS (SUBTASK 2B OF CHAPTER 5.0)

The following sections describe the laboratory analyses required for the samples collected from
the vertical boreholes. Laboratory analyses will be performed on sediment samples in
accordance withtl SAP. All analytical work prescribed by this SAP will be performed by
1alified laboratories with approved quality assurance plans. If the primary contracting
laboratory is unable to complete the analyses, it is the primary contracting laboratory’s
responsibility to subcontract the laboratory work to a qualified secondary laboratory. Samples
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for laboratory analysis will be placed in approp:” & containers and properly preserved in
accordance with SP 4-1, “Soil and Sediment Sampling” (ES-SSPM-001), and in accordance with
the quality assurance prc ct plan (Appendix A of DOE L-99-36). All samples for laboratory
analysis will be transported under chain of custody in accordance with the quality assurance
project plan (Appendix A of DOE/RL-99-36).

Sediment cuttings containing low-level and mixed radioactive waste will be contained, stored,
and disposed of according to procedures defined in Appendix D of the Phase 1 RFI/CMS work
plan (DOE/RL-99-36). Sediment cuttings containing hazardous waste and those containing
unknown waste will be contained and disposed of at ¢ mixed waste burial grounds in
accordance with Appendix D of the Phase 1 RFI/CMS work plan (DOE-RL-99-36). Storage of
archive samples will be done until approval to dispose of the samples is provided by the CHG
technical representative.

A3.2.1 Sediment Sample Analysis

Geologic logging for the vertical boreholes will be conducted as it was for the borehole 41-09-39
e nsionin WMA S-SX. Spec ally, once sample material from the vertical boreholes is
received at the laboratory, it will be geologically logged by an assigned geologist in general
conformance with standard procedures. The assigne geologist will photograph the samples and
describe the geologic structure, texture, and lithology of the recovered samples. Special attention
is to be paid to the presence of contaminant alteration. If such a phenomenon is noted, that
sample will be noted, preserved for more detailed physical, chemical, and mineralogic analyses,
and recorded in the laboratory notebook.

Sediment subsamples for laboratory analysis will be defined by location in the sample after the
field screening and geologic logging have been completed and indication of contamination
locations have been identified. Approximately 27 sediment subsamples from each of the
boreholes will be chosen for screening analysis. The following criteria will be used to identify
subsamples for laboratory analysis based on concurrence with Ecology:

¢ One background subsample will be taken at 6 m (20 ft) bgs.
e One subsample will be taken at 11.6 m (38 ft) bgs, at the level of the tank bottom.
o Two subsamples will be taken at the major lithology changes in the Hanford formation.

¢ One subsample will be taken at the Hanford formation/Plio-Pleistocene unit (?) silt facies
and Hanford formation contact at 66.5 m (218 ft) bgs, and one subsample will be
obtained at the Hanford formation/Plio-Pleistocene unit (?) silt facies and Hanford
formation/Plio-Pleistocene unit (?) gravel facies contact at 73.7 m (242 f) bgs.

o One subsample will be taken just above the water table in the capillary fringe zone.

o One subsample will be taken at the historic high water table at approximately 74.4 m
(244 ft) bgs.

o Subsamples will be taken of any paleosols se  in the split-spoon drive samples.
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¢ Subsamples will be taken in locations where elevated or altered gamma surveying or
moisture content was measured during the geological and geophysical borehole logging
process.

o At least one subsample will be taken every 3 m (10 ft) if samples have not already been
taken, based on the above criteria to ensure continuous distribution and lithologic
completeness.

Figure A.3 shows the subsamples identifi¢ for laboratory analyses. Worker safety
consi rations may limit the collection of samples at certain intervals. A 1:1 water extract of all
subsamples shall undergo screening analyses. Screening analyses consist of:

Nitrate analys by the colorimetric method
ectrical conductance

Total organic carbon/total carbon

gamma energy analysis

pH.

These analyses, along with the gamma surveying and moisture content measurements performed
during the field geophysical surveys and the laboratory geologic logging, will be used to
determine the extent of further subsample analysis. Table A.1 identifies the full complement of
analyses and their respective laboratory preparation and analytical methods. This paragraph and
the remainder of Appendix A identifies which analysis will be conducted on which sample. If
more than one preparation or analytical method is listed, the expertise of the laboratory
geochemistry staff will be used to determine which methods will produce the best results and
will provide the best understanding of the chemistry involved. For those methods that produce
multiple constituents (i.e., inductively coupled plasma), all constituents identified will be
reported. Every effort is to be made to meet regulatory holding times where appropriate. The
DQO process identified the need for volatile organic analysis and semivolatile organic analysis.
An attempt will be made to perform these analysis; however, based on experience from

WMA S-S8X, it is unlikely that the holding time for volatile organic analysis can be met. If
holding times cannot be met, analysis of these compounds will not be performed. Based on
previous experience, it is anticipated that holding times for the semi-volatile organic analysis can
be met.

Because the purpose of the new borehole analyses is to gain an understanding of the nature : 1
extent of contamination, the fate and transport of the contaminants in the vadose zone and to
produce RCRA-compliant data, the analysis of these subsamples comprises two levels.

The baseline level involves analysis of organic, inorganic, and radiochemical constituents in full
conformance with HASQARD and with no modifications to methods (as defined y
HASQARD) without concurrence from the CHG technical representative and from Ecology.
Substitutions and deviations to methods as defined by HASQARD will not require concurrence
from Ecology. The second level involves a research-type approach to the analyses. 1 this level,
procedures may be modified or developed to gain a more comprehensive understanding of the
dynamics involve  Although specific quality control criteria do not apply to this level,
compliance with the other quality assurance requirements of HASQARD must still be met and
research analysis will be initiated only following review and approval of the activities by the
CHG technical representative.
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The data obtained from the above analyses will be used to evaluate the location of contamination
plumes in the sediment column. The results of the above analyses will also be used.to determine
if additional analyses are warranted. Additional analyses would be performed based on the
judgement and expertise of the responsible Pacific Northwest National Laboratory geochemist,
with concurrence from the CHG technical representative and Ecology. The following analyses
would be performed as additional analyses:

o Cation exchange capacity

s Mineralogy

e Matric potential

e K, (distribution coefficient)

e Bulk density

e Moisture retention

e " turated hydraulic conductivity.

Tables A.1 and A.2 identify the analyses and laboratory methods to be used for the sam;j :
analyses. For the chemical and radiological constituents, the preferred methods are those listed
in EPA SW-846 or the American Society for Testing Materials standards (ASTM 1998). The
requested constituents may be analyzed by laboratory-specific procedures, provided that the
procedures are validated and conform to HASQARD. Both the EPA SW-846 methods and the
Pacific Northwest National Laboratory methods listed in Tables A.1 and A.2 are based on
techniques from “Methods of Soil Analysis.” Therefore, these procedures should be comparable.
The detection limit, precision, and accuracy guidelines for the parameters of interest are listed in
the DQOs workbook for WMA B-BX-BY (HNF-6020).
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For the purpose of the DQOs, the shallow investigation of these areas will comprise collecting
sediment samples at approximately 31 locations. The general sampling locations are identified
on Figure A.]1. Sediment samples would be attempted from the tank farm surface to the base of
the tanks or refusal using direct-push technology. Although near-surface characterization is
focused typically on the upper 4.6 m (15 ft), the sampling methods have the capability to sample
deeper and provide additional data for the characterization effort.

Direct-push deployment at the shallow zone characterization locations would include the
following.

o Shallow soil characterization will be carried out using a truck-mounted direct-push
technology-based system.

ent d interrr~ation with a gross-gamma/spect  gamma probe. The d¢  h of

invesugation will be determined by the depth to which the direct-push boring can be
advanced using a standard deployment truck. The probe will be deployed using the gross
gamma mode with the tool advanced at approximately 2 cm/sec (0.8 in./sec). Based ¢
regulatory requirements, if in the upper 5 m (15 ft) the downhole instrument indicates

rtential cesium-137 concentration of 3.7 pCi/g or greater, logging will be shifted to the
spectral mode to determine the presence and level of concentration of cesium-137; below
5 m (15 ft) bgs the threshold limit for spectral gamma determinations will be 20 pCi/g. In
zones where cesium-137 is present at concentrations greater than 20 pCi/g, spectral
gamma readings will be taken at 0.5-m (1.5-ft) intervals.

o The graphical log developed using the gross and spectral gamma measurements will be
used to select intervals to be sampled.

e The sampling push is to be made in a location that is no more than 0.7 m (2 ft) from the
site of the gamma push.

* A single point sampler will be used to collect the required samples. Sampling intervals
will be selected from those horizons with a cesium-137 concentration of 20 pCi/g or
greater. In the event that horizons are penetrated that would yield samples having a
greater that 50 mrenmv/hr dose rate at 30 cm (12 in.) (based on calculations using sampler
size and cesium-137 concentration) a sample will be collected from the first interval
below the high rate zone having a dose rate of less than 50 mrem/hr. No sample will be
collected from zones where the gamma instrument exhibits excessive deadtime.

¢ The samples would be transported to the laboratory and analyzed for the contaminants of
concern identified in Table A.1.

The samples selected for analysis would be subject to screening analyses, which consist of
nitrate analysis by colorimetric method, pH, electric conductance, and gamma energy analysis.
Based on the results of the screening, the samples would be analyzed for the remaining
contaminants of concern identified in Table A.1.

A.5.1.1.1 Vicinity North of Tank B-110. Direct-push technology pushes would be required to
increase the chance of locating the vertical borehole in an area where contaminants are present

A-23 May 15, 2000



RPP-6072, Rev. 0

and provide indication of continuity or lack of continuity between gamma contamination
observed at dry wells 20-10-12 and 20-10-02. The highest recorded levels of cesium-137
contamination associated with this site are * borehole 20-10-12 and 20-10-02in1 :1 theast
quadrant of the tank. Contamination is estimated at about 10° pCl/g at about 7.6 to 30.5 m (25 to
100 ft) bgs. A possible strontium-90 plume exists at between 18.3 and 30.5 m (60 and 100 ft)
bgs. Up to three sets of gamma probe and sampling pushes may be made to investigate this site
for the optimal place to install a vertical borehole. The pushes include the following.

e Adjacent to the 20-10-12 drywell, north of the drywell. This location will be to ascertain
if there is a vertical gradient between the push location and the identified elevation of
contamination in 20-10-12 and to collect a sample from below the contaminated zone to
determine if strontium-90 and mobile contaminants are moving ahead of the cesium-137
hot spot.

» Adjacent to tank B-110 at the one o’clock position. This location is to be as close to the
tank as the push-truck can be positioned within dome- load restrictions. The = tank farm
tanks are constructed with an outlet port at this point. " ‘perience in¢*' «r * n
shown that these outlet ports are subject to failure. This push will test the hypothesis that
the contamination adjacent to the tank is due to an overfill or transfer event at the outlet
port.

e Between the first two pushes for correlation purposes. This location is to be within 3 to
4.5 m (10 tol5 ft) of the tank. This location will be used to determine the horizontal and
vertical extent of the contamination found in the 20-10-12 borehole.

A.5.1.1.2 Vicinity East-Southeast of Tank BX-110. The direct-push technology pushes would
be to determine if contaminants detected at 21-10-03, 21-10-05, and 21-07-06 represent a
continuous plume or if they are separate discrete “hot spots.” This supports development of
source term. The highest recorded levels of cesium-137 contamination associated with this site
are in boreholes 21-10-03 and 21-10-05 in the southeast quadrant of the tank. Contamination is
estimated at greater than 10* pCi/g at a depth of about 2.4 to 11.6 m (8 to 38 ft) bgs for borehole
21-10-03 and about 11.3 to 14.3 m (37 to 47 ft) bgs for borehole 21-10-05. Four sets of gamma
probe and sampling pushes are planned to investigate this site. The pushes include the
following.

e Adjacent to tank BX-110, east of drywell 21-10-03. Because little contamination is
detected in drywell 21-10-01, this push will be used to determine the extent of
contamination other than cesium-137 to the north-northeast from borehole 21-10-05. The
push will be situated as near the tank as safety considerations allow.

o Along the line projected between 21-10-03 and 21-10-05, adjacent to the spare nozzles at
approximately the four o’clock positionon tar BX-110 between tanks BX-110 and
BX-107. This location will provide information on the extent on contamination known to
exist between the two boreholes and assess the :pth of movement of that contamination.

o Two sets of pushes along the line projected between 21-10-05 and 21-07-06, southeast of
tank BX-110. This location will provide information as to the extent and general
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direction of movement of contaminants between the two tanks. In addition the
information obtained will aid in determining if the contamination is from one leak or
multiple aks and assess whether BX-107 tank or its ancillary equipment is a possib
contributor to the contamination. »

A.5.1.1.3 241-B Diversion Boxes Site. The direct-technology pushes would be located near the
corner of each diversion box (241-B-151, 241-B-152, and 241-B-153). The direct-technology
pushes would be to determine the effectiveness of the reported past clean up efforts and provide
data needed to determine if additional investigations are required in this area. These data would
support development of source term information. The current plan is to conduct gamma logging
with goal of collecting limited samples if access limitations and ground conditions permit. A
total of 12 sets of direct-push technology pushes would be conducted.

A5.1.1.4 BX. )2 Site. ..is shallow soil investigation would use 6 direct-push technology

ishes each in north-to-south and east-to-west transects of direct pushes to refusal, depending on
results of the vertical borehole. The direct-push technology pushes would only be performed if
technetium-99 were found in sediments above 18.3 m (60 ft) bgs. Direct-push technology -
pushes would be for sample collection at intervals determined by split-spoon sample analysis.
Direct-push technology pushes, if required, would be to refine the constituent concentration
model and source term. A total of 12 sets of direct pushes would be conducted.

A.5.1.2  Field Quality Control

After the samples are screened, these samples will be transported to the Pacific Northwest
National Laboratory Applied Geology and Geochemistry group for analysis. All material
removed from the push holes will be sent to the laboratory for possible future analysis. Samples
will be contained in airtight sample containers after their initial screening by the health physics
technician and are to be kept under refrigeration. This process is used to retain sediment
moisture in as close to field condition as possible and prevent chemical and physical changes
from occurring. All samples will be transported to the laboratory under refrigeration to further
limit ¢ eration of sediment moisture.

Field quality control samples also will be submitted for the full spectrum of chemical and
radionuclide analyses. These quality control samples will consist of the following:

« Equipment rinseate blanks: One equipment rinseate blank per each type of sampler or, if
multiple types of samplers are used, once per type of sampler.

A.5.1.3  Geophysical Surveying Activities

Prior to sediment sampling using the direct push, downhole gross gamma and spectral gamma
geophysical surveying will be conducted to ascertain the gamma-emitting radionuclide
concentration in the surrounding sediments. After each push with the direct push or each
borehole with the hollow-stem auger, decommissioning will occur.
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AS5.1.4  Field Reporting Activities

Field logs will be maintained to record all observations and activities conducted. A site
representative will record the activities on a field activity report. Items for entry will include the
following:

Direct push or borehole number

Site location drawings, including distances from known locations

Drawings of the downhole tool strings for direct push

Site personnel present

Sampling types and intervals

Zones noted by the health physics technician as elevated in radiological contaminants
Instrument readings and the depth represented by those readings

Specific information concerning borehole completion.

All completed field records will be maintained and processed in accordance with approved CHG
procedures.

A5.2 LABORATORY ANALYSIS (SUBTASK 2B OF CHAPTER 5.0)

The following sections describe the laboratory analyses required for the samples collected from
the near-surface characterization.

A.5.2.1  Near-Surface Characterization Sedime: Sample Analysis Requirements

A total of approximately 31 site locations have been identified for the near-surface
characterization effort. Once received at the laboratory, these samples shall undergo analysis
using the analytical methods listed in Table A.1. This analysis may be sample-limited.
Therefore, hold points have been inserted into the process to allow the laboratory and CHG
technical staff to collaborate and review data before each new round of analyses. Analyses may
be reprioritized based on the results of other measurements.

Based on the results of the screening analyses that were identified in the vertical boreholes, and
spectral gamma surveys performed during the field geophysical surveys, and the geologic
logging and field notes, geologic: technical experts, CHG technical staff, the laboratory
technical staff, and decision-makers (Ecology and the [.S. Department of Energy) will convene
to determine what, if any, additional analyses should be conducted. Some of the determining
criteria will be the amount and integrity of the remain g sample, screening analytical results,
and regulatory requirements. Based on these decisions, additional analyses will be performed.
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PART III

SAMPLING PERFORMED IN CONJUNCTION WITH THE INSTALLATION OF
RCRA GROUNDWATER MONITORING WELLS

A.6 PROPOSED RCRA GROUNDWATER MONITORING WELL{ DIMENT
SAMI E ANALYSIS (SUBTASK 2B OF CHAPTER 5.0)

Drill cutting samples will be collected in conjunction with the installation of two RCRA
groundwater monitoring wells. The two proposed RCRA groundwater monitoring wells will e
located southeast of the BX tank farm (Figure A.1). Drill cuttings will be collected from these
two wells. Selected portions of the cuttings will be analyzed for their chemical and physical
characteristics. A detailed description of the work associated with the installation of these
monitorir ~ wells has been developed (Narbutovskih 1999). Only details associated with analysis
of sediment drill cuttings are addressed in this SAP.

Samples for analysis will be from each stratigraphic unit, stratigraphic contacts, weathered
bedding structures and lithologic facies changes.

A.7.0 REFERENCES

ASTM, 1998, Standard Test Methods for Materials, American Society for Testing and Materials,
West Conshohochen, Pennsylvania.

DOE/ORP-2000-05, 2000, Notice of Construction for Tank Waste Remediation System Vadose
Zone Characterization, Rev. 0, U.S. Department of Energy, Office of River Protection,
Richland, Washington.

DOE/RL-96-68, 1998, Hanford Analytical Services Quality Assurance Requirements Document,
Rev. 2, U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE/RL-99-36, 1999, Phase 1 RCRA Facility Investigation/Corrective Measures Study Work
Plan for Single-Shell Tank Waste Management Areas, U.S. Department « Energy.
Richland Operations Office, Richland, Washington.

EPA SW-846, 1986, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
Office of Solid Waste, U.S. Environmental Protection Agency, Washington, D.C.

ES-SSPM-001, 1998, Sampling Services Procedures Manual, Waste Management Federal
Services, Richland, Washington.

ES-WSPM-001, 1998, Well Services Procedures Manual, Waste Management Federal Services.
Richland, Washington.

HNF-6020, 2000, Data Quality Objectives Report for Waste Management Area B-BX-BY,
Rev. 0, Fluor Daniel Hanford, Inc., Richland, Washington.

A-27 May 15, 2000



RPP-6072, Rev. 0

Narbutovskih, S. M., 1999, “Sampling and Analysis Plan for Drilling Two Assessment Wells at
WMA B-BX-BY” (Internal Memo to S.P. Lutrell and R.M. Smith, May 25), Pacific
Northwest National Laboratory, Richland, ¥~ hington.

P-GJPO-1783, 1995, Vadose Zone Characterization at the Hanford Tank Farms,
High-Resolution Passive Spectral Gamma-Ray Logging Procedures, Rev. 1,
U.S. Department of Energy, Grand Junction Projects Office, Grand Junction, Colorado.

PNNL-11826, 1998, Results of Phase I Groundwater Quality Assessment for Single-Shell Tank
Waste Management Areas B-BX-BY at the Hanford Site, Pacific Northwest National
Laboratory, Richland, Washington.

PNNL-13022, 2000, Groundwater Quality Assessment Plan for Single-Shell Waste Management
Area B-BX-BY at the Hanford Site, Pacific Northwest National Laboratory, Richland,
Washington.

Resource Conservation and Recovery Act of 1976, "lic 7 w 94-580, 90 Stat. 27953,
4210770 )] etseq.

SML-EP-001, 1997, Sample and Mobile Laboratories Procedures, Waste Management Federal
Services, Richland, Washington.

WAC 173-160, “Minimum Standards for the Construction and Maintenance of Wells,”
Washington Administrative Code, as amended.

WAC 173-303, “Dangerous Waste Regulations,” Washington Administrative Code, as amended.

A-28 May 15, 2000





