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Executive Summary

This document presents a revision to the 216-S-10 Pond and Ditch (hereinafter referred to
as the S-10 unit) 2010 groundwater monitoring plan?. This revised monitoring plan is
based on the r¢ 1irements for interim status facilities, as defined by the Resource
Conservation and Recovery Act of 19762 (RCRA) and the implementing requirements in
WAC 173-303-4003, which in turn, specifies groundwater monitoring regulations under
40 CFR 2654, The U.S. Department of Energy, Richland Operations Office has
undertaken revision of this RCRA groundwater monitoring plan due to the age of the plan
and to ensure that the plan contains the most current Hanford groundwater monitoring
information for the treatment, storage, and disposal (° untt. This indicator evaluation
program groundwater monitoring plan is the principal contrc  ng document for

conducting groundwater monitoring at the S-10 unit.

The S-10 unit is a non-operating interim status 3D unit in the 200-OA-1 Soil Operable
Unit (OU) (formerly it was in the 200-CS-1 Soil OU) located above the 200-U |
Groundwater OU. The S-10 unit is located south-southwest of the 200 West Area, outside
of the perimeter fence. The 216-S-10 Ditch (S-10 Ditch) began receiving nonregulated
wastewater from the Reduction-Oxidation (REDOX) Facility in August 1951.

The 216-S-10 Pond (S-10 Pond) was added to the southwest end of the S-10 Ditch

in 1954 and, like the ditch, served as an evaporation/infiltration basin for liquid
discharges. Wastewater discharged to the S-10 Dit  flowed into the S-10 Pond and
infiltrated into the ground, which created perched water in the vadose zone and created

a groun vater mound on the underlying aquifer.

The S-10 unit received one documented dangerous waste discharge. The discharge
occurred in September 1983 and consisted of synthetic double-shell tank slurry from the

Chemical Engineering Laboratory. The S-10 Pond and the southwest end of the

1 DOE/RL-2008-61. 2010. Interim Status Groundwater Monitorina Plan for the 216-S-10 Pond and Ditch, Rev. 0,

1ishington. Available at:

¢ Resource Conservation and Recoverv Act of 19376 42 1S AAN1 et epn Availahle at:

-ative
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S-10 Ditch were decommissioned, backfilled, and stabilized in October 1985.

The northemn portion of the S-10 Ditch remained operational and received nondangerous
chemical sewer waste from the REDOX Facility until October 1991. The remaining
portion of the S-10 Ditch was decommissioned in 1991. In July 1994, the effluent supply

pipeline was plugged with concrete near the outfall.

As the S-10 unit received wastewater contaminated with dangerous waste or dangerous
waste constituents, a groundwater monitoring program in accordance with 40 CFR 265
was implemented in 1991. To date, statistical analyses of the RCRA parameters used as
indicators of groundwater contamination have not shown an exceedance relative to the
statistical comparison value (as defined in 40 CFR 265.93[b]); therefore, the site remains
under the indicator evaluation program described in 40 CFR 265.925. Currently,
chromium occurs in downgradient Well 299-W26-13 at about 120 pg/L, which is above
the 48 ug/L cleanup level for hexavalent chromium and above the 100 pg/L drinking
water standard for total chromium. However, none of the indicator parameters required to
be monitored under interim status are sensitive to chromium at these concentrations, so
the elevated chromium has not resulted in an indicator parameter exceedance. While the
S-10 unit is the probable source of this chromium, it cannot be conclusively linked to the
S-10 unit because there are other potential sources of chromium nearby, particularly the
216-S-11 Pond. Carbon tetrachloride is also detected in some of the network monitoring

wells, but this constituent originates from other sources in the 200 West Area.

This revised RCRA groundwater monitoring plan presents a revised indicator evaluation
program for detection monitoring of the uppermost aquifer beneath the S-10 unit.

This plan addresses the following:

e Number, locations, and depths of wells in the S-10 unit groundwater

monitoring network

e Sampling and analytical methods of parameters required for groundwater

contamination detection monitoring

5 40 CFR 265.92, “Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage,
and Nienncal Farilitine ” “Qamnlinn and Analucie ” Cnde nf Federal Reniilatinne  Availahle at-
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e Methc for evaluating groundwater qu:  ty information
e Schedule for groundwater monitoring at the S-10 unit

This revised plan uses the existing groundwater monitoring well network as identified in
> previous groundwater monitoring plan (DOE/RL-2008-61, Rev. 0). Groundwater
yw direction determinations indicate flow toward the east-southeast beneath the
S-10 unit. Groundwater in the S-10 unit monitoring wells will be sampled and analyzed
semiannually for the parameters used as indicators of groundwater contamination
(p specific conductance, total organic carbon, and total organic halogen) and annually
for parameters establishing groundwater quality (chloride, iron, manganese, phenols,
sodium, and sulfate) in accordance with 40 CFR 265.92(b)(2)&(3) and (d). Site-specific
constituents chromium, nitrate, carbon tetrachloride, and nickel, major anions and cations
will . o be monitored. Water-level measurements will be taken each time a sample is

collected to satisfy 40 CFR 265.92(¢).
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1 Introduction

1is document presents the revised groundwater monitoring plan for the 216-S-10 Pond and Ditch
(hereinafter referred to as the S-10 unit) and supersedes the previous plan, DOE/RL-2008-61, Rev. 0,
Interim Status Groundwater Monitoring Plan for the 216-S-10 Pond and Ditch. This groundwater
monitoring plan is based or e requirements for interim status facilities, as defined by the Resource
Conservation and Recovery Act of 1976 (RCRA), with regulations promulgated by the Washington State
Department of Ecology (Ecology) in the Washington Administrative Code (WAC), and the Code of
Federal Regulations (CFR) by reference (WAC 173-303-400, “Dangerous Waste Regulations,” “Interim
Status Facility Standards™; 40 CFR 265, “Interim Status Standards for Owners and Operators of
Hazardous Waste Treatment, Storage, and Disposal Facilities,” Subpart F, “Ground-Water Monitoring”).
This plan monitors indicator parameters in groundwater samples that are used to determine whether
dangerous waste or dangerous waste constituents have entered the groundwater. This plan also monitors
parameters used in establishing groundwater quality.

ie S-10 unit is a non-operating interim status treatment, storage, and disposal (TSD) unit regulated as

wurface impoundment, as defined in WAC 173-303-040, “Definitions.” For regulatory purposes, the

sD unit boundary of the S-10 unit is identified on the current Hanford Facility Dangerous Waste Permit
(WA7890008967, Hanford Facility Resource Conservation and Recovery Act Permit) Part A Form.

Closure of the S-10 unit will be coordinated with the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) as part of the 200-OA-1 Soil Operable Unit (OU).
Groundwater cleanup will be addressed under the 200-UP-1 Groundwater OU. A draft closure plan has
been prepared (DOE/RL-2006-12, Draft B, 216-S-10 Pond and Ditch Closure Plan).

1¢ S-10 unit is located south-southwest of the 200 West Area, outside of the perimeter fence
(Figure 1-1). The 216-S-10 Ditch (S-10 Ditch) began receiving wastewater from the Reduction-Oxidation
(REDOX) Facility in August 1951. The 216-S-10 Pond (S-10 Pond) was added to the southwest end of
the S-10 Ditch in February 1954. Wastewater discharged to the S-10 Ditch flowed into the S-10 Pond and
infiltrated into the ground, which created perched water in the vadose zone and created a groundwater
mound on the underlying aquifer. The S-10 unit received one documented dangerous waste discharge in
September 1983, which consisted of synthetic double-shell tank (DST) slurry from the Chemical
Engineering Laboratory. The S-10 Pond and the southwest end of the S-10 Ditch were decommissioned,
backfilled, and stabilized in October 1985. The northern portion of the S-10 Ditch remained operational
and received nondangerous chemical sewer waste from the REDOX Facility until October 1991
(BHI-00176, S Plant Aggregate Area Management Study Technical Baseline Report). The remaining
portion of the S-10 Ditch was decommissioned in 1991.

1e purpose of this RC A plan is to present an updated groundwater monitoring program for parameters
used as indicators of groundwater contamination from the S-10 unit, commonly referred to as an indicator
evaluation program. This plan is intended specifically to satisfy monitoring requirements for interim
status TSD units, as required by WAC 173-303-400(3) and 40 CFR 265.92. This monitoring plan is the
principal controlling document for conducting groundwater monitoring at the S-10 unit. The indicator
evaluation program detailed in this plan requires semiannual sampling for parameters used as indicators
of groundwater contamination, as well as annual sampling for parameters establishing groundwater
quality for the single upgradient and five downgradient wells. Also, water level measurements are
required each time a sample is collected to satisfy 40 CFR 265.92(e).

1-1
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(WA7890008967) and include characteristic dangerous waste (ignitable [D001], corrosive [D002], and
characteristic  J007]) and state-only toxic waste (WTO1 and WTO02). ‘

As shown in Figure 2-1, several past waste disposal sites are located in the immediate vicinity of the
S-10 unit, including the 216-S-5 and 216-S-6 Cribs; the 216-S-11, 216-S-16, and 216-S-17 Ponds; and
associated ditches. Historical discharges to these sites may have influenced the groundwater chemistry
beneath the S ) unit. It is not currently possible to conclusively distinguish the effects of these

surroun ng waste sites from that of the S-10 unit due to co-mingling of the discharges in the subsurface.

Geolc ran Hy ¢ ‘ology

The geology and hydrogeology of the 200 West Area, including the region of the S-10 unit, are described
in detail in the following documents. Also included are documents describing the suprabasalt geologic
units present beneath the facility:

e BHI-00184, 1995, Miocene- to Pliocene-Aged Suprabasalt Sediments of the Hanford Site,
South-Central Washington

o DOE/RL-2002-39, 2002, Standardized Stratigraphic Nomenclature for Post-Ringold Formation
Sediments Within the Central Pasco Basin

e PNNL-13858, 2002, Revised Hvdrogeology for the Supra-Basalt Aquifer System, 200 West Area and
Vicinity, Hanford Site, Washington

e RHO-ST-23, 1979, Geology of the Separation Areas, Hanford Site, South-Central Washington
e RHO-ST-42, 1981, Hvdrology of the Separations Area

e  WHC-SD-EN-AP-018, 1990, Interim Status Groundwater Monitoring Plan for the 216-S-10 Pond
and Ditch

241 Stratigraphy

The 200 West Area, including the S-10 unit, is located on a broad, flat area that constitutes a local
topographic high known as the Central Plateau. The Central Plateau is a flood bar formed during the
cataclysmic flooding events of the Glacial Lake Missoula that occurred over 13,000 years ago
(PNNL-13858). The S-10 unit lies at an elevation of approximately 200 m (650 ft) above mean sea level.
The three major sedimentary stratigraphic units benea the S-10 unit are (from oldest to youngest) the
Ringold Formation, the Cold Creek unit (CCU), and the Hanford formation (Figure 2-3).

The uppermost surface of e Elephant Mountain Member of the Saddle Mountain Basalt is considered
the base of the suprabasalt aquifer system (bedrock) because of its dense, low-permeability interior
relative to the overlying sediments. The basalt surface beneath the S-10 unit dips south-southwest,
forming the southern limb of the Gable Mountain/Gable Butte anticline and the northeast flank of the
Cold Creek syncline (Fecht et al., 1987, “Paleodrainage of the Columbia River System on the Columbia
Plateau of Washington State — A Summary”). Figures 2-4 and 2-5 provide detailed hydrogeologic profiles
beneath the S-10 unit.

The uppermost aquifer system is contained in the Ringold Formation, which consists of continental

fluvial and lacustrine sediments deposited by the ancestral Columbia and Salmon-Clearwater Rivers

during late Miocene to Pliocene time periods (BHI-00184). Within the area of the S-10 unit, only Ringold
stratigraphic units A, E, and the lower mud unit of this sequence are present. These units all belong to the

Ringold Formation member of Wooded [sland and generally correspond to hydrostratigraphic units 9, 5, ‘

2-6
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The CCU represents a relatively thin but significant post-Ringold and pre-Hanford depositional unit
(DOE/RL-2002-39). The lower CCU (lithofacies CCUc) is a calcic paleosol horizon that developed on .
the eroded surface of the Ringold Formation. This unit is commonly referred to as the “calcic sequence”

(caliche zone) or the lower CCU. The upper CCU (lithofacies CCUz) is described as a fine-grained,

eolian or fluvial overbank sequence; it is equivalent to what was formerly called the “early Palouse soil.”

At the S-10 unit, the lower CCU is less than 1 m (3.3 ft) thick, while the upper CCU ranges from 10 to

15 m (33 to 50 ft) in thickness. The upper CCU is located from approximately 33 to 43 m (110 to 140 ft)

below the surface.

The Hanford formation (hydrostratigraphic unit 1) is the informal name given to Pleistocene-age
cataclysmic flood deposits in the Pasco Basin (DOE/RL-2002-39). Across the Hanford Site, these
deposits consist predominantly of unconsolidated sediments, which cover a wide range in grain size:

from pebble- to boulder-size gravel; to fine- to coarse-grained pebbly sand; to sand, silty sand, and silt.
Gravel clasts are composed of mostly sub-angular to sub-rounded basalt. At the Hanford Site, the Hanford
formation is generally divided into an upper gravel-dominated lithofacies (H1), a middle sand-dominated
lithofacies (H2), and a lower gravel-dominated lithofacies (H3). Beneath the S-10 unit, the Hanford
formation consists of essentially the sand-dominated lithofacies (H2).

24.2 Hydrogeology

Groundwater beneath the southern 200 West Area and vicinity of the S-10 unit consists of unconfined
and confined ¢ 1ifers. The water table is located within Ringold unit E, and the base of the unconfined
aquifer is the lower mud unit (Figures 2-4 and 2-5). The unconfined aquifer beneath the S-10 unit is

a roximately 60 to 70 m (200 to 230 ft) thick. The uppermost confined aquifer occurs in Ringold unit A,
whaich is confined above by the lower mud unit and below by the Elephant Mountain Member of the
Saddle Mountains Basalt. Intercommunication between the unconfined and Ringold Formation confined
aquifers is assumed to be insignificant because groundwater flow through the lower mud unit is extremely
low due to the thickness and relatively low permeability of this confining unit. Thus, the unconfined
aquifer is the only aquifer that could be potentially affected by releases from the S-10 unit.

The vadose zone beneath the S-10 unit is up to 73 m (240 ft) thick and consists of the Hanford formation,
CCU, and the upper unsaturated portion of Ringold unit E. Perched water above the CCU was observed
during well drilling when the S-10 unit was operating (i.e., prior to 1992). One well, 299-W26-11, was
completed within the perched water near the pipeline outlet at the north end of the S-10 Ditch. It was used
to monitor dissipation of the perched water after liquid effluent disposal ceased at the facility in 1991.
This well was found to be dry in 1993, and perched water has not been encountered in any wells

dri :d since that time.

Natural recharge from precipitation is currently the only source of recharge to the vadose zone beneath
the S-10 unit. Lysimeter studies across the Hanford Site have shown that natural recharge varies from
near zero to 8.6 cm/yr (3.4 in./yr) depending on soil texture and vegetation (PNNL-18807, Soil Water
Balance and Recharge Monitoring at the Hanford Site — FY09 Status Report). Recharge at the S-10 unit
is likely toward the higher end of this range because of the surface covering of coarse sand and sparse
vegetation. The normal annual precipitation is 17.2 cm/yr (6.8 in./yr) (PNNL-18807).
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24.3 _ oundwater Flow Interpretation

The average direction of groundwater flow beneath the S-10 unit has been determined by trend surface
analysis of water level measurements from the monitoring wells. Groundwater flow beneath the S-10 unit
is toward the east-southeast (Figure 2-6). The flow direction has been fairly stable since the facility was
constructed in 1951, even while the 216-U-10 Pond (U Pond), located in the southwest part of the

200 West Area, was active. During 2014, the average direction of groundwater flow was calculated to be
east-southeast (104 degrees azimuth) with a hydraulic gradient magnitude of 2.9 x 10~ m/m. Using

a hydraulic conductivity range of 2 to 42.7 m/d (7 to 140 ft/d) (range of 14 hydraulic test results in the
upper part of the aquifer at the S-10 unit, excluding the high and low values) and an assumed effective
porosity range of 0.1 to 0.2, the average linear velocity was estimated to range from 0.029 to 1.2 m/d
(0.095 to 3.9 ft/d, or 11 to 450 m/yr). Using a best hydraulic conductivity value of 10.4 m/d (34.1 ft/d)
(constant rate discharge test at 299-W27-2 performed within a temporary open interval near the water
table [WHC-{ 1-EN-DP-052, Borehole Completion Data Package for the 216-S-10 Facility, CY 1992])
and an assumed effective porosity of 0.15, the best estimate average linear velocity is 0.20 m/d (0.66 ft/d,
or 74 m/yr).

The water table has been declining at the S-10 unit since the shutdown of U Pond in 19845, The average
rate of decline between 2010 and 2014 was 0.23 m/yr (0.75 ft/yr). Hydrographs for monitoring wells near

2 S-10 unit are presented in Figure 2-7. . ..e declining water levels caused many of the original network
monitoring we . at the S-10 unit to go dry. New wells were drilled in 1999 (299-W26-13), in 2(
(299-W26-14), and in 2008 (699-32-76, 699-33-75, and 699-33-76).

2.5 Summary of Previous Groundwater Monitoring

Table 2-1 lists the previous groundwater monitoring plans implemented at the S-10 unit. RCRA
groundwater monitoring was initiated at the S-10 unit in 1991 in accordance with WHC-SD-EN-AP-018.
The original monitoring well network consisted of upgradient Wells 299-W26-7 and 299-W26-8;
wwigradient Wells 299-W26-9, 299-W26-10, 299-W26-12, and 299-W27-2; and one well completed
the perched water zone, 299-W26-11 (see Figure 2-1 for well locations). With the exception of
299-W27-2, the unconfined aquifer wells monitored the upper 4.5 to 6 m (15 to 20 ft) of the aquifer.
Well 299-W27-2 was installed in 1992 and monitors the lower 3 m (10 ft) of the uppermost aquifer,
st above the Ringold lower mud unit. Due to declining water levels, none of the original five wells
nitoring the upper part of the unconfined aquifer remain in service today. The last usable well was
299-W26-7, which became dry in 2003. Two downgradient replace  nt wells, 299-W26-13 and
299-W26-14, were added to the monitoring network in 2000 and 2003, respectively. A new upgradient
well (699-33-76) and two downgradient wells (699-32-76 and 699-33-75) were drilled and added to the
network in 2008. Five wells now monitor the upper portion of the unconfined aquifer at the S-10 unit, and
Well 299-W27-2 continues to be used to monitor the lower portion of the aquifer. Well 299-W26-11 was
found to be dry during 1993 because the perched zone it was monitoring dewatered following shutdown
of the S-10 unit in 1991.

6 U Pond is located approximately 900 m (3,000 ft) north-northwest of the S-10 unit and received 165 billion L

(43.6 billion gal) of effluent from 1944 to 1984. These discharges substantially increased the water table in the

200 West Area and vicinity when U Pond was operating. The water table is now declining as the groundwater mound
formed by U Pond continues to dissipate.
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chromium (Figure 2-8). Concentrations increased to a maximum of 576 pg/L in 1997, declined to below
the DWS in 2000 and 2001, and then increased to above the standard before the well became dry in 2003.
The sudden increase in 1997 suggested a transient release event. In September 1983, a release occurred to
the S-10 unit of synthetic DST slurry (a high-salt waste) containing potassium chromate (Section 2.3).
Assuming a transport time of several years through the vadose zone to groundwater, and considering the
volume of water and mass of chromium, the observed transient and approximate chromium
concentrations detected are consistent with this historical release event. Even though Well 299-W26-7
was an upgradient well, it was located very close to one lobe of the pond system. Wastewater from the
S-10 unit may have easily reached this well by spreading laterally in the subsurface, particularly on

the CCU. This interpretation is based on the fact that perched water was observed above the CCU during
drilling of monitoring wells in 1991, at which time the S-10 Ditch was still active (Section 2.4.2).
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Figure 2-8. Chromium Concentrations in Wells 299-W26-7, 299-W26-13, and 699-32-76

Currently, chromium occurs in downgradient Well 299-W26-13 at about 120 pg/L, which is above the
48 pg/L cleanup level for hexavalent chromium and above the 100 pg/L. DWS for total chromium

igures 2-8 and 2-9). A chromium plume has been mapped at this site since 1995 (Figure 2-9). However,
none of the indicator parameters required to be monitored under interim status are sensitive to chromium
at these concentrations, so the elevated chromium has not resulted in an indicator parameter exceedance.
While the S-10 unit is the probable source of this chromium, it cannot be conclusively linked to the
S-10 unit because there are other potential sources of chromium nearby, particularly the S-11 Ponds
(Sections 2.3 and 2.6).
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Nonradiological contaminants found in the vadose zone during the remedial investigation and identified
as risk drivers for the S-10 unit under CERCLA were Aroclor 1254, benzo(a)pyrene, chromium (total),
copper, mercury, and zinc (DOE/RL-2005-64). All these constituents pose an impact via the direct
contact and/or ecological exposure pathways, but Aroclor 1254 was the only constituent found to pose

a potential impact to groundwater. However, groundwater impacts were assessed using the
fixed-parameter, three-phase equilibrium partitioning model (WAC 173-340-747, “Deriving Soil
Concentrations for Groundwater Protection,” referenced by WAC 173-340, “Model Toxics Control Act —
Cleanup,” for calculation of Method B soil cleanup levels). This model considers phase partitioning as
well as dilution (when the leachate enters the aquifer), but it does not consider vadose zone transport.
Aroclor 1254 was found only in the surface soils at the S-10 unit, and this constituent is essentially
immobile in the subsurface. The travel time for Aroclor 1254 from the surface soils at S-10 to
groundwater has been estimated to be at least 47,500 years (ECF-200W-15-0056, Estimate of the Travel
Time for the Migration of Aroclor 1254 from Surface Soils to Groundwater at the 216-S-10 Pond and
Ditch). Thus, Aroclor 12, will not impact the groundwater beneath the S-10 unit.

Concep  Site Moc

This section describes the S-10 unit CSM for potential contaminant transport to guide future groundwater
onitoring. The CSM is shown in Figure 2-11. The CSM describes the current understanding of
contaminant release and transport and includes the following assumptions:

The volume of water discharged to the S-10 unit was sufficient to reach groundwater.

e The discharged wastewater caused perched conditions to occur in the subsurface above the CCU,
which led to lateral spreading of the wastewater. This aspect of the CSM is based on the fact that
perched water on the CCU was observed during drilling of monitoring wells in 1991, at which time
the S-10 Ditch was still active (Section 2.4.2).

e The groundwater flow direction beneath the S-10 unit will likely continue toward the south-southeast,
even after the current water table has declined to a new equilibrium position.

The S-10 unit was one of several conveyances from the REDOX Plant that discharged wastewater to the
ground surface. The open and unlined ditch allowed liquid effluents to evaporate and percolate into the
vadose sediments along its entire length, while the unlined pond also allowed for evaporation and
infiltration to the subsurface. 1e CSM assumes thatth irge volume of wastewater discharged (which

cluded 6.9 x 10° L [1.8 x 10° gal] from the REDOX 1 1t chemical sewer) to the S-10 unit was
sufficient to percolate through the soil column to groundwater beneath both the unlined ditch and the
pond. It is also likely that perched water conditions occurred on the fine-grained, low-permeability CCU

the vadose zone, which allowed for lateral spreading of the wastewater in the subsurface. The top of the
CCU, on average, dips slightly toward the east-southeast, so there may have been some preferential

»vement of water in this direction. However, the magnitude of the dip is relatively small (average of
approximately 1 m [3 ft] of elevation change per 60 m [200 ft] horizontal distance), so spreading of
wastewater in all directions was possible.
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An important consideration for the S-10 unit CSM is the close proximity of the S-11 Ponds (Figure 2-1).
As ex) ined in Section 2.1, these were overflow ponds for the S-10 unit, so they received the same
wastewater as the S-10 unit. The S-11 Ponds were connected to the S-10 Ditch, and the western edge of
one of the S-11 Ponds is located only about 20 m (65 ft) from the S-10 Pond. This close proximity,
combined with the potential for lateral spreading of wastewater on the CCU, means that there is

a potential that subsurface contamination beneath the S-10 unit may have originated from the S-11 Ponds,
which are not part of the S-10 unit TSD. In addition, other waste sites occur upgradient from the S-10 unit
(Figure 2-1), and these may also have affected the groundwater chemistry beneath the facility. These
factors complicate interpretations of groundwater contamination beneath the S-10 unit. However, it
should be noted that the S-10 unit and the S-11 Ponds are estimated to have received much more
chromium than was discharged to upgradient sources (RPP-26744, Hanford Soil Inventory Model,

Rev. ).

Based on the hydrogeology of the site, operational history, and the assumptions and conditions noted
above, a schematic representation of contaminant transport through the vadose zone to groundwater is
illustrated in Figure 2-11.  1ring operation, the CSM shows .t wastewater percolated vertically beneath
the ponds and spread laterally on the CCU. Mobile contaminants such as hexavalent chromium and nitrate
are assumed to have reached groundwater when the facility was operating. The S-10 unit is one of the
interpreted sources of the chromium plume located east-southeast of the 200 West Area
(DOE/RL-2009-122, Remedial Investigation/Feasibility Study for the 200-UP-1 Groundwater Operable
Unit; DOE/RL-2014-32).

Lateral spreading of wastewater in the vadose zone may also have brought waste constituents to former
upgradient Well 299-W26-7, which was in use from 1991 through 2002. This well exhibited covariate
chromium and nitrate concentrations (Figure 2-12), likely due to the release of potassium dichromate
(hexavalent chromium) in wastewater discharged to the S-10 Ditch in September 1983 from a simulated
DST waste (see Section 2.3). Hexavalent chromium has occurred in both upgradient and downgradient
monitoring wells at the S-10 unit (Figure 2-8). Although the S-10 unit is the probable source, this cannot
be conclusively established because of the presence of nearby waste sites, particularly the S-11 Ponds.

The potential for continued migration of residual contamination from the vadose zone to groundwater is
small due to the cessation of liquid effluent discharges to the S-10 unit and the lack of any other sources
of artificial recharge. Thus, infiltration of natural precipitation is the only potential driving force.

The mean precipitation rate at the Hanford Site is 7.2 cm/yr (6.8 in/yr.), with over half of this occurring
from November through zbruary (PNNL-18807). Recharge in the area of the S-10 unit is estimated to be
5.5 cm/yr (2.2 in./yr), which is the infiltration rate given for sandy soil in disturbed areas (i.e., no
vegetation) in PNL-10285, Estimated Recharge Rates at the Hanford Site.

2.7 Monitoring Objectives

The groundwater monitoring program at the S-10 unit is conducted with the objectives of providing

a program capable of determining the facility’s impact, if any, on the quality of the underlying
groundwater, and complying with applicable RCRA requirements for interim status TSD units where no
impact to groundwater has been identified. The regulatory requirements applicable to this groundwater
monitoring plan are found in WAC 173-303-400(3) and 40 CFR 265.90, “Applicability,” through

40 CFR 265.94, “Recordkeeping and Reporting.” Table 2-2 identifies where each groundwater
monitoring element of the pertinent applicable regulations is addressed within this plan.

2-19






DOE/RL-2008-61, DRt "REV. 1

AUGUST 2015
‘ Tahle 2-2. Pertinent RCRA Interim Status Facilitv Groundwater Monitorina Reauirements
configuration (c) All monitoring wells must be cased in a manner that maintains the Appendix C

integrity of the monitoring well bore hole. This casing must be screened
or perforated, and packed with gravel or sand, where necessary, to
enable sample collection at depths where appropriate aquifer flow zones
exist. The annular space (i.e., the space between the bore hole and well
casing) above the sampling depth must be sealed with a suitable material
(e.g., cement grout or bentonite slurry) to prevent contamination of
samples and the ground water.

Additional requirements from WAC 173-303-400(3)(c)(v)(C),
“Dangerous Waste Regulations,” “Interim Status Facility Standards™:

Ground water monitoring wells must be designed, constructed, and
operated so as to prevent ground water contamination. Chapter 173-160
WAC may be used as guidance in the installation of wells.

Parameters to
be sampled

Frequency of
sampling

Water-level
measurements

40 CFR 265.92, “Sampling and Analysis™:

(b) The owner or operator must determine the concentration or value of
the following parameters ir ~ Jund-water samples in accordance with
paragraphs (c) and (d) of this section:

(1) Parameters characterizing the suitability of the ground water as
a drinking water supply, as specified in Appendix I11°.

(2) Parameters establishing ground-water quality:
(i) Chloride

(i1) Iron

(iii) Manganese

(1v) Phenols

(v) Sodium

(vi) Sulfate

[Comment: These parameters are to be used as a basis for comparison in
the event a ground-water quality assessment is required under
§265.93(d).]

(3) Parameters used as indicators of ground-water contamination:
(1) pH

(11) Specific conductance

(111) Total organic carbon

(iv) Total organic halogen

(c)(1) For all monitoring wells, the owner or operator must establish
initial background concentrations or values of all parameters specified in
paragraph (b) of this section. He must do this quarterly for one year.

Section 3.1 and
Appendix B,
Section B2.2

2-21





















— O O 0 ~N N L B W —_

—_— —

— e — —
N AW

17

18
19
20

21
22
23

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

DOE/RL-2008-61, DRAFT REV. 1
AUGUST 2015

3.2  Monitoring Well Network '

The current S-10 unit monitoring network consists of a single upgradient well and five downgradient
wells, including deep monitoring Well 299-W27-2. Information on these wells is summarized in

Table 3-2, and Figure 3-1 shows the well locations. All of the wells are screened across the water table,
except for downgradient Well 299-W27-2, which is completed deep in the aquifer just above the Ringold
lower mud unit. Sampling of this well is for informational purposes only, and the results are not used for
statistical comparisons with the upgradient well.

If a well is within approximately 2 years of going dry, a replacement well will be proposed. All new
RCRA wells proposed for installation at the Hanford Site are negotiated annually by Ecology, DOE, and
EPA under Tri-Party Agreement (Ecology et al., 1989) Milestone M-24-00. None of the wells in the
S-10 unit monitoring well network are expected to become dry during the next 30 years.

Construction details and pertinent information for the wells are provided in Appendix C. Some wells

are co-sampled with other monitoring programs (e.g., monitored to meet CERCLA requirements).
Monitoring requirements for those other monitoring programs are described in separate plans.

The reported data from those ¢ rm¢  oring prc  ums are supplementary to information gathered under
this plan.

3.3 Differences Between This Plan and Previous Plan

Table 3-3 identifies the main differences between this plan and the previous groundwater monitoring plan
(DOE/RL-2008-61, Rev. 0). Two substantial changes were made to the monitoring program for this
plan update.

First, the frequency of sampling downgradient Well 299-W26-14 was changed from annual to
semiannual. This well is used for statistical evaluations, and sampling of downgradient wells for indicator
parameters used in statistical evaluations is required semiannually (40 CFR 265.92[d][2]).

Second, changes were made to the site-specific constituents for sampling. Copper, mercury, zinc, and
benzo(a)pyrene were removed from the monitoring program. These constituents were added to the RCRA
monitoring program because they had been cited as risk drivers for the S-10 unit under the ¢ RCLA
program; however, they are risk drivers only for exposure scenarios involving direct contact with the
source, not for the groundwater pathway (DOE/RL-2005-64). Aroclor 1254 was also removed,; this
constituent was found to be a risk driver for the groundwater pathway under CERCLA, but that
determination was overly conservative because it was found only in the surface soil and is not mobile in
the subsurface (ECF-200W-15-0056). Analyses for hexavalent chromium were removed (total chromium
analyses were retained). Where chromium occurs in Hanford Site groundwater, it occurs in the mobile
hexavalent form, which can be determined by both hexavalent and total chromium analyses. Thus,
hexavalent chromium analyses are redundant with total chromium analyses. Carbon tetrachloride was

Ided to the monitoring program because this constituent occurs in groundwater (from the 200-ZP-1 OU
and potentially from U Pond) and its presence affects the indicator parameter TOX. Fluoride and nitrite
were removed as required analytes; they are not substantial contributors to the indicator parameter
specific conductance due to their low concentrations in groundwater. Oxidation-reduction potential was
removed. This field parameter is useful for identifying reducing conditions, but it is known that oxidizing
conditions prevail in the aquifer beneath the S-10 unit and there is no reason for these conditions not to
persist. Finally, nickel and manganese were added to evaluate corrosion of the monitoring well screens
(these constituents, along with iron and chromium, are the major components of the stainless steel used to
construct the wells). All of these changes are listed in Table 3-3.
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3.4 Samp ngand Analysis Protocol (

The groundwater protection regulations of WAC 173-303-400 ¢ tate the groundwater sampling and
analysis requirements applicable to interim status TSD units. The QAPjP outlining the project
management structure, data generation and acquisition, analytical procedures, and quality control is
provided in Appendix A. Appendix B provides the sampling protocols (e.g., sampling methods, sample
handling and custody, management of waste, and health and safety considerations).
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e Trend plots: Graph concentrations of constituents versus time to determine increases, decreases,
and fluctuations. May be used in tandem with hydrographs and/or water table maps to determine if
concentrations relate to changes in water level or groundwe - flow directions.

e Plume maps: Map distributions of chemical constituent concentrations in the aquifer to determine
the extent of contamination. Changes in plume distribution over time assist in determining plume
movement and direction of groundwater flow.

e Contaminant ratios: Can sometimes be used to distinguish among different sources
of contamination.

4 Annu: Determination of Monitoring Network

RCRA groundwater monitoring requirements include an annual evaluation of the network to determine if
it remains adequate to monitor the facility’s impact on the quality of the groundwater in the uppermost
aquifer underlying the facility (40 CFR 265.93[f]). The network must include at least one upgradient and
at lcast three downgradient wells in the uppermost aquifer (40 ¢ R 265.91[a][1] and [2]).

The current groundwater monitoring network will continue to be re-evaluated to ensure that it is adequate
to monitor any changing hydrogeologic conditions beneath the 1 it. If flow changes are observed, the
S-10 unit CSM and groundwater constituents will be re-evaluated to determine network efficiency and
any necessary modification requirements for the network.

Water-level measurements will continue to be collected before each sampling event. An additional and
more comprehensive set of water-level measurements is made annually for selected wells on the Hanford
Site, and the data are presented in the annual groundwater monitoring reports.

4.5 Reporting and Notification

Groundwater monitoring results are reported annually in accordance with the requirements of
40 CFR 265.94. Reporting will be made in the annual groundwater monitoring reports.

If a comparison for an upgradient well shows a significant increase (or pH decrease) relative to the
statistical comparison value, that information is also reported in the annual groundwater
monitoring report.

If the exceedance of the statistical comparison value is confirmed, written notice is then provided to
Ecology within 7 days (40 CFR 265.93[d][1]) stating that the fa ity may be affecting groundwater
quality. Within 15 days after the notification, a groundwater quality assessment program must be
developed and submitted to Ecology (40 CFR 265.93[d]{2] and WAC 173-303-400[3][c][v][D]). In some
instances, it is possible to determine immediately that the statistical finding is not the result of
contamination from the facility. In that case, Ecology is notified, and a groundwater quality assessment
program is not instituted.

4-2
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5 Outline for Groundwater Quality Assessment Plan

a groundwater contamination indicator parameter at a downgradient well significantly exceeds the
background value or if pH decreases and is confirmed by verification sampling, a detailed assessment
plan will be prepared and submitted to Ecology and the facility monitoring will be elev d to assessment
monitoring status r assessment program must be caj e of determining whether dangerous waste or
dangerous waste constituents from the facility have entered the groundwater, their rate and extent of
migration and their concentration. This chapter presents a revision of the groundwater quality assessment
monitoring plan outline prepared during the first year after the effective date of the regulations, as
required by 40 CFR 265.93(a). An outline for the assessment plan is presented in Table 5-1.

The groundwater quality assessment program may include the following elements:

e Description of the hydrogeologic conditions and identification of potential contaminant pathways

Description of the investigative approach for making first determination to decide if dangerous waste
or dangerous waste constituents from the facility have entered the groundwater or if the excee .nce
was caused by other sources (false positive rationale)

e Description of the approach to fully characterize rate and extent of contaminant migration
Number, locations, and depths of wells in the monitoring network

e Sampling and analytical methods used

e Data evaluation methods
Implementation schedule

1€ results of assessment determinations will be made as soon as technically feasil : and a report of
the findings w  be sent to Ecology. The determinations will then be updated annually as required by
40 CFR 265.94(b).

5-1
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Introduction
Background
Facility Description and Operational History
Regulatory Basis
Waste Characteristics
Geology and Hydrogeology
Summary of Previous Groundwater Monitoring and Results
Conceptual Site Model
Monitoring Objectives
Groundwater Monitoring
Constituent List and Sampling Frequency
Well Network
Sampling and Analysis Protocol
Data Evaluation and Reporting
Evaluation of Dangerous Waste Constituents
Interpretation
Annual Determination of Monitoring Network
Reporting and Notification
References
Appendix A — Quality Assurance Project Plan
Appendix B — As-Built Drawings of Wells in Well Network
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Appendix A

Quality Assurance Project Plan
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A1 Introduction

A quality assurance project plan (QAPjP) establishes the quality requirements for environmental data
collection. It includes planning, implementation, and assessment of sampling tasks, field measurements,
laboratory analysis, and data review. This chapter describes the applicable environmental data collection
requirements and controls based on the qu  ty assurance (QA) elements found in EPA/240/B-01/003,
EPA Requirements for Quality Assurance Project Plans (EPA QA/R-5) and DOE/RL-96-68, Hanford
Analytical Services Quality Assurance Requirements Document (HASQARD). Sections 6.5 and 7.8 of the
Hanford Federal Facility Agreement and Consent Order Action Plan (Tri-Party Agreement Action Plan)
(Ecology et al., 1989b) require the QA/quality control (QC) and sampling and analysis activities to
specify QA requirements for treatment, storage, and disposal (TSD) units, as well as for past-practice
processes. This QAPjP also describes the applicable requirements and controls based on guidance found

Washington State Department of Ecology (Ecology) Publication No. 04-03-030, Guidelines for
Preparing Quality Assurance Project Plans for Environmental Studies, and EPA/240/R-02/009,
Guidance for Quality Assurance Project Plans (EPA QA/G-5). This QAPjP is intended to supplement the
contractor’s environmental QA program plan.

This QAPjP is divided into the following four sections, which describe the quality requirements and
controls applicable to the 216-S-10 Pond and Ditch groundwater monitoring activities: Project
Management, Data Generation and Acquisition, Assessment and Oversight, and Data Review and
Usability.

A2 Project Management

This chapter addresses the management approaches planned, project goals, and planned
output documentation.

2.1 Project, . ask Organization

The contractor, or its approved subcontractor, is responsible for planning, coordinating, sampling, and
ipping samples to the laboratory. The contractor is also responsible for preparing and maintaining
configuration control of the groundwater monitoring plan and assisting the U.S. Department of Energy
'OE), Richland Operations Office (RL) project manager in obtaining approval of the groundwater
monitoring plan and future proposed revisions. Project organization (regarding routine groundwater

monitoring) is described in the following sections and illustrated in Figure A-1.

1.1 DOE-RL Project Manager

Hanford Site cleanup is the responsibility of DOE-RL. The DOE-RL project manager is responsible for
authc ing the contractor to perform activities under the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, the Resource Conservation and Recovery Act of 1976 (RCRA),
the Atomic Energy Act of 1954, and the Hanford Federal Facility Agreement and Consent Order
(Tri-Party Agreement) (Ecology et al., 1989a) for the Hanford Site.

A2.1.2 DOE-RL Technical Lead

The DOE-RL technical lead is responsible for providing day-to-day oversight of the contractor’s
performance of the work scope, working with the contractor to identify and work through issues, and
prov  ng technical input to the DOE-RL project manager.
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for field sampling personnel and develops the Sample Authorization Form (SAF), which provides
information and instruction to the analytical laboratories. The SMR group receives analytical data from
the laboratories, performs data entry into the Hanford Environmental Information System (HEIS)
tabase, and arranges for data validation. The SMR group is responsible for resolving sample
cumentation deficiencies or issues associated with the Field Sampling Organization, laboratories, or
other entities. The SMR group is responsible for informing the S& GRP RCRA groundwater manager of
rissues reported by the analytical laboratories.

A2.1.6 Field Sampling Organization

The Field Sampling Organization is responsible for planning and coordinating field sampling resources
and provides the Field Work Supervisor (FWS) for routine groundwater sampling operations. The FWS

rects the nuclear chemical operators (samplers), who collect groundwater samples in accordance with

is groundwater monitoring plan and in accordance with corresponding standard procedures and work
packages. The FWS ensures that samplers are appropriately trained and available. The samplers collect all
salient samples in accordance with sampling documentation. The samplers also complete field logbooks
and chain-of-custc -~ forms, including any shipping paperwork, and ensure delivery of the samples to the
analytical laboratory.

In addition, pre-jot  iefings are conducted by the Field Sampling Organization, in accordance with work
anagement and work release requirements, to evaluate activities and associated hazards by considering
various factors including the following:

e Objective of the activities

e Individual tasks to be performed

e Hazards associated with the planned tasks

e Controls applied to mitigate the hazards

e Environment in which the job will be performed
e Facility where the job will be performed

o Equipment and material required

A21.7 Quality Assurance

The QA point of contact is responsible for addressing QA issues on the project and overseeing
implementation of the project QA requirements. Responsibilities include reviewing project documents,
including the QAPjP, and participating in QA assessments on sample collection and analysis activities,
as appr. riate.

A2.1.8 Environmental Compliance Officer

The ECO provides technical oversight, direction, and acceptance of project and subcontracted
environmental work and also develops appropriate mitigation measures with the goal of minimizing
adverse environmental impacts.

A2.1.9 Health and Safety

The Health and Safety organization is responsible for coordinating industrial safety and health support
within the project as carried out through health and safety plans, job hazard analyses, and other pertinent
safety documents required by federal regulations or by internal primary contractor work requirements.

A-3
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A2.1.10 Waste Management .

Waste Management is responsible for identifying waste management sampling/characterization
requirements, to ensure regulatory compliance, and interpreting data to determine waste designations and
profiles. Waste Management communicates policies and procedures and ensures project compliance for
storage, transportation, disposal, and waste tracking in a safe and cost effective manner.

A2.1.11 Analytical Laboratories

The analytical laboratories analyze samples, in accordance with established procedures and the
requirements of this plan, and provide necessary data packages containing analytical and QC results.

The laboratories provide explanations of results to support data review and in response to resolution of
analytical 1ssues. The laboratories are evaluated under the DOE Consolidated Audit Program and must be
accredited by Ecology for the analyses performed for S&GRP.

A2.2 Problem Definition/Background

The purpose of this groundwater monitoring plan is to satisfy the requirements of Washington
Administrative Code (WAC) 173-303-400, “Dangerous Waste Regulations,” “Interim Status Facility
Standards,” and Title 40 Code of Federal Regulations (CFR 26 “Interim Status Standards for Owners
and Operators of Hi  rdous Waste Treatment, Storage, and Disposal Facilities,” Subpart F,
“Ground-Water Monitoring,” Specifics on the activities to satisfy the requirements are provided in the
main body of the monitoring plan including in Chapter | and Sections 2.7, 3.1, 3.2, and 4.2. Background
information on monitoring is also provided in the main body of this plan including in Sections 2.2, 2.5,
and 3.3.

A2.3 Project/Task Description

The project description is provided in Chapters 2, 3, and 4 of this monitoring plan and includes the
parameter indicators as required by 40 CFR 265.92 for establish g groundwater quality and groundwater
contamination detection, evaluation of the monitoring network, interpretation of analytical results, and
reporting. The parameter indicators to be monitored, along with the monitoring wells and frequency of
sampling, are provided in Chapter 3. Information on the collection and analyses of groundwater from the
monitoring network is provided in this appendix and in Appendix B. 1 addition to the -quired indicator
parameters of 40 CFR 265.92, a selection of added dangerous waste or dangerous waste constituents as
well as site-specific constituents to be monitored is included in Chapter 3.

A2.4 ( ality Assurance Objectives and Criteria

The QA objective of this plan is to ensure that the generation of ialytical data of known and appropriate
quality is acceptable and useful in order to meet the evaluation requirements stated in the monitoring plan.
In support of this objective, statistics and data descriptors known as data quality indicators (DQIs) are
used to help determine the acceptability and utility of data to the ser. The principal DQIs are precision,
accuracy, representativeness, comparability, completeness, bias, and sensitivity. These DQIs are defined
for the purposes of this document in Table A-1.

Data quality is defined by the degree of rigor in the acceptance criteria assigned to the DQIs.

The applicable QC guidelines, DQI acceptance criteria, and levels of effort for assessing data quality
are dictated by the intended use of the data and the requirements  “the analytical method. DQIs are
evaluated during the data quality assessment (DQA) process (Section AS5.3).
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e Sample receipt records '

e Laboratory data packages
e Analytical data verification and validation reports

e Analytical data “case file purges” (i.e., raw data purged from laboratory files) provided by offsite
analytical laboratories

The laboratory is responsible for maintaining, and having available upon request, the following items:
e Analytical logbooks

e Raw data and QC sample records

e Standard reference material and/or proficiency test sample data

e Instrument calibration information

Convenience copies of laboratory analytical results are kept in the HEIS database. Records may be stored
in either electronic (e.g., in the managed records area of the Intt  ited Document Management System)
or hard copy format (e.g., DOE Records Holding Area). Documentation and records, regardless of
medium or format, are controlled in accordance with internal w : requirements and processes that
ensure accuracy and retrievability of stored records. Records required by the Tri-Party Agreement
(Ecology et al., 1989a) will be managed in accordance with the requirements therein.

The results of groundwater monitoring are reported annually in accordance with the requirements of
40 CFR 265.94, “Recordkeeping and Reporting.” Reporting will be made in the annual groundwater
monitoring reports.
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A3 Data Generation and Acquisition

1is chapter addresses data generation and acquisition to ensure that the project’s methods for sampling,
measurement and an.  rsis, data collection or generation, data handling, and QC activities are appropriate
and documented. The requirements for instrument calibration and maintenance, supply inspections, and
ita management are also addressed.

A3.1 An: ttici Method Requirements

Analytical method requirements for samples collected are presented in Table A-3. Updated
U.S. Environmental Protection Agency (EPA) methods may be substituted for analytical methods
identified in Table A-3.
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IC = 1on chromatography RDL = required detection limit
ICP-AES = luctively coupled plasma atomic emission ~ RPD = relative percent difference
spectrometry SUR = surrogate
LCS = laboratory control sample
Data flags:
B (organics) = analyte was detected in both the associated N = all except GC/MS — matrix spike outlicr
QC blank and the sample) T = volatile organic analysis and semivolatile organic analysis

C (inorganics/Wetchem) = analyte was detected in both the ~ GC/MS — matrix spike outlier
sample and the associated QC blank and the blank value
exceeds 5% of the measured concentration present in the
associated sample.

Q = associated QC sample is out of limits

A3.3.1  Field Quality Control Samples

Field QC samples are collected to evaluate the potential for cross-contamination and provide information
pertinent to field sampling variability and laboratory performance to help ensure that reliable data are
obtained. Fi | QC samples include field duplicates, field split (SPLIT) samples, and three types of field
blanks (full trip blanks [FTBs], field transfer blacks [FXRs], and equipment blanks [EBs]). Field blanks
are typically prepared using high-purity reagent water. QC sample definitions and their required frequency
for collection are described in this section:

Field duplicates: Independent samples collected as close as possible to the same time and same location
as the scheduled sample, and are intended to be identical. Field duplicates are placed in separate sample
containers and analyzed independently. Field duplicates are used to determine precision for both sampling
and laboratory measurements.

Field splits: Two samples collected as close as possible to the same time and same location and are
intended to be identical. S ITs will be stored in separate containers and an.  zed by different
laboratories for the same analytes. SPLITs are interlaboratory comparison samples used to evaluate
comparability between laboratories.

ull trip blanks: Bottles prepared by the sampling team prior to traveling to the sampling site.
The preserved bottle set is either for volatile organic analysis only or identical to the set that will be
collected in the field. It is fille with high-purity reagent water, and the bottles are sealed and transported
(unopened) to the field in the same storage containers used for samples collected that day. Collected FTBs
are typically analyzed for the same constituents as the samples from the associated sampling event. FTBs
are used to evaluate potential contamination of the samples attributable to the sample bottles,
preservative, handling, storage, and transportation.

Field transfer blanks: Preserved volatile organic analysis sample vials filled with high-purity reagent
water at the sample collection site where volatile organic compounds are collected. The samples will be
prepared during sampling to evaluate potential contamination attributable to field conditions. After
collection FXR sample vials will be sealed and placed in the same storage containers with the samples
collected the same day for the associated sampling event. FXR samples will be analyzed for volatile
organic compounds only.
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Equipment blanks: Reagent water passed through or poured over the decontaminated sampling
equipment identical to the sample set collected and placed in sample containers, as identified on the SAF.
EB sample bottles are placed in the same storage containers with the samples from the associated
sampling event. EB samples will be analyzed for the same constituents as the samples from the associated
sampling event. EBs are used to evaluate the effectiveness of the decontamination process. EBs are not
required for disposable sampling equipment.

A3.3.2 Laboratory Quality Control Samples
Internal QA/QC programs are maintained by the laboratories utilized by the project. Laboratory QA
includes a comprehensive QC program that includes the use of matrix spikes (MSs), matrix duplicates,
matrix spike duplicates (MSDs), laboratory control samples (LCSs), surrogates (SURs), post-digestion
spikes (PSs), post-digestion spike duplicates (PSDs), and methc  blanks (MBs). These QC analyses are
required by EPA methods (e.g., those in SW-846, Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods, Third Edition; Final Update IV-B, as amended), and will be run at the
frequency specified in the respective references unless superseded by agreement. QC checks outside of
control limits are documented in analytical laboratory reports during DQAs, if performed. Laboratory
QC and their typical frequencies are listed in Table A-4. Acceptance criteria are shown in Table A-5.
ae various laboratory QC samples:

Laboratory duplicate: An intralaboratory replicate sample that  used to evaluate the precision of
a method in a given sample matrix.

Matrix spike: An aliquot of a sample spiked with a known concentration of target analyte(s). An MS is
used to assess the bias of a method in a given sample matrix. Sp  ing occurs prior to sample preparation
and analysis.

Matrix spike duplicate: A replicate spiked aliquot of a sample at is subjected to the entire sample
preparation and analytical process. MSD results are used to determine the bias and precision of a method
in a given sample matrix.

Post-digestion spike: The same as MS; however, the spiking occurs after sample preparation and
before analysis.

Post-digestion spike duplicate: The same as MSD; however the spiking occurs after sample preparation
and before analysis.

Laboratory control sample: A control matrix (e.g., reagent water) spiked with analytes representative of
the target analytes or a certified reference material that is used to evaluate laboratory accuracy.

1 thod blank: An analyte-free matrix to which all reagents are added in the same volumes or
proportions as used in the sample processing. The MB is carriec irough the complete sample

preparations and analytical procedure and is used to quantify contamination resulting from the
analytical process.

Surrogate: A compound added to all samples in the analysis batch (field samples and QC samples) prior
to preparation. SURs are typically similar in chemical composition to the analyte being determined, yet
are not normally encountered. SURs are expected to respond to the preparation and measurement systems
in a manner similar to the analytes of interest. Because SURs are added to all standards, samples, and QC
samples, they are used to evaluate overall method perf  1ance  a given matrix. SURs are used only in
organic analyses.
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A3.4 Measurement Equipment ‘

Each user of the measuring equipment is responsible to ensure it equipment is functioning as expected,
properly handled, and properly calibrated at required frequencies in accordance with methods governing
control of the measuring equipment. Onsite environmental instrument testing, inspection, calibration,
and maintenance will be recorded in accordance with approved methods. Field screening instruments
will be used, maintained, and calibrated in accordance with manufacturer specifications and other
approved methods.

A3.5 Instrument and Equipment Testing, Inspection, and Maintenance

Collection, measurement, and testing equipment should meet applic: le standards (e.g., ASTI
International, formerly the American Society for Testing and Materials) or should have been evaluated as
acceptable and valid in accordance with instrument-specific methods, requirements, and specifications.
Software applications will be acceptance tested prior to use in the field.

Measurement and testing equipment used in the field or in the laborat: - will be subject to preventive
aintenance measures to ensure minimization of downtime. Lab« 1itories must maintain and calibrate their

equipment. Maintenance requirements (e.g., documentation of routine maintenance) will be included in the

individual laboratory and onsite organization’s QA plan or operating protocols, as appropriate. Maintenance

of laboratory instruments will be performed in a manner consiste  with applicable Hanford

Site requirements.

A3.6 Instrument/Equipment Calibration and Frequency

Field equipment calibration is discussed in Appendix B. Analytical laboratory instruments are calibrated
in accordance with the laboratory’s QA plan and applicable Hanford Site requirements.

A3.7 Inspection/Acceptance of Supplies and Cons ni iles

Consumables, supplies, and reagents will be reviewed in accordance with test methods in SW-846 and
will be appropriate for their use. Supplies and consumables used in support of sampling and analysis
activities are procured in accordance with internal work requirer nts and processes. Responsibilities and
interfaces necessary to ensure that items procured/acquired for the contractor meet the specific technical
and quality requirements must be in place. The procurement system ensures that purchased items comply
with applicable procurement specifications. Supplies and consumables are checked and accepted by users
prior to use.

A3.8 Nondirect Measurements

Data obtained from sources, such as computer databases, programs, literature files, and historical
databases, will be technically reviewed to the same extent as the data generated as part of any sampling
and analysis QA/QC effort. All data used in evaluations will be identified by source.

A3.9 Data Management

The SMR group, in coordination with the S&GRP RCRA groundwater manager, is responsible for
ensuring that analytical data are appropriately reviewed, manage  and stored in accordance with the
applicable programmatic requirements governing data management methods.

A-20
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I ctronic data access, when appropriate, will be through a Hanford Site database (e.g., HEIS).
Where electronic data are not available, hard copies will be provided in accordance with Section 9.6 of
¢ Tri-Party Agreeme¢  Action Plan (Ecology et al., 1989b).

Laboratory errors are reported to the SMR group on a routine basis. For reported laboratory errors,

a sample issue resolution form will be initiated in accordance with applicable methods. This process is
ed to document analytical errors and establish their resolution with the S&GRP RCRA groundwater
anager. The sample issue resolution forms become a permanent part of the analytical data package for

future reference and records management.
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A4 Assessment and Oversight

Assessment and oversight activities address the effectiveness of project implementation and associated
QA/QC activities. The purpose of assessment is to ensure that the QAP;jP is implemented as prescribed.

Ad4.1 Assessments and Response Actions

Random surveillances and assessments verify compliance with the requirements outlined in this plan,

project field instructions, the QAPjP, methods, and regulatory requirements. Deficiencies identified

by these assessments will be reported in accordance with existing programmatic requirements.

The project’s ne management chain coordinates the corrective actions/deficiencies resolutions in

accordance with the QA program, corrective action management program, and associated methods
iplementing these programs. When appropriate, corrective actions will be taken by the S&GRP RCRA

groundwater manager.

Oversight activities in the analytical laboratories, including corrective action management, are conducted
in accordance witt  oratory QA plans. The contractor oversees offsite analytical laboratories and
verifies that laboratories e qualified for performing Hanford Site analytical work.

A4.2 Reports to Management

Management will be made aware of deficiencies identified by self assessments, corrective actions from
ECOs, and findings from QA assessments and surveillances. Issues reported by the laboratories are
communicate to the SMR group, which then initiates a sample issue resolution form. This process is
used to document analytical or sample issues and establish resolution with the S&( P RCRA
groundwater m 1ger.
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A5 Data Review and Usability

This section addresses the QA activities that occur after data collection. Implementation of these activities
determines whether the data conform to the specified criteria, thus satisfying the project objectives.

A5.1  ata Review and Verification

Data review and verification are performed to confirm that sampling and chain-of-custody documentation
are complete. This review includes linking sample numbers to specific sampling locations, reviewing
sample cc ction dates and sample preparation and analysis dates to assess whether holding times, if any,
have been met, and reviewing QC data to determine whether analyses have met the data quality
requirements specified in this plan.

ie criteria for ver  cation include, but are not limited to, review for contractual compliance (samples
were ana  2d as requested), use of the correct analytical method, transcription errors, cor  t application
of d 1tion factors, propriate reporting of dry weight versus wet weight, and correct application of
conversion factors. Field QA/QC results also will be reviewed to ensure that they are usable.

The oject scientist, assi.  :d by the S&GRP RCRA groundwater manager, will perform a data review to
help determine if observed changes reflect improved/degraded groundwater quality or potential data
errors and may result in submittal of a request for data review (RDR) on questionable data. The laboratory
may be asked to check calculations or re-analyze the sample, or the well may be resampled. Results of the
RI  process are used to flag the data appropriately in the HEIS datal e and/or to add comments.

A5.2 Data Validation

Data validation activities may be performed at the discretion of the S& GRP RCRA groundwater manager
anc 1der the direction of the SI R group. If performed, data validation activities will b¢ 1sed on EPA
functional guidelines.

A5.3 ..2conciliation with User Requirements

The DQA process compares completed field sampling activities to those proposed in corresponding
sampling documents and provides an evaluation of the resulting data. The purpose of the DQA is to
determine whether quantitative data are of the correct type and are of adequate quality and quantity to
meet the project data quality needs. For routine groundwater monitoring undertaken through this
groundwater monitoring plan, the DQA is capture in QC associated with the annual Hanford Site
groundwater report, which evaluates field and laboratory QC and the usability of data. Further DQAs will
be performed at the discretion of the S&GRP RCRA groundwater manager and documented in a report
overseen by the SMR group.
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B1 Introduction

Resource Conservation and Recovery Act of 1976 CRA) groundwater monitoring at the Hanford Site
has been conducte since the mi  1980’s. Hanford Site groundwater sampling methods contain extensive
lirements for sampling precautions to be taken, equipment and its use, cleaning and decontamination,
rds and documentation, and sample collection, management, and control activities. Appendices A and
»gether, provide the sampling and analysis essentials (sample ¢t ection, sample preservation, ain of
custody control, analytical procedures, and field and laboratory QA/QC) necessary for the groundwater
monitoring plan.

This pendix provides more specific elements of the sampling protocols and techniques used for the

RCRA groundwater monitoring plan. Chapter 3 of the grour vater monitoring plan i ntifies the
onitoring wells that will be s. 1pled, the constituents to be analyzed for, and the sampling frequency for
e groundwater monitoring at the 216-S-10 Pond | Ditch.
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B2 Sampling Methods
Sampling methods may include, but are not limited to, the following:

e Field screening measurements
¢ Groundwater sampling

e Water level measurements

Groundwater samples will be collected according to the current revision of applicable operating methods.
Groundwater samples are collected after field measurements of purged groundwater have stabilized:

e pH: Two consecutive measurements agree within 0.2 pH units.
e Temperature: Two consecutive measurements agree within 0.2°C.
o Conductivity: wo consecutive measurements agree within 10 percent of each other.

e Turbidity: Less than 5 nephelometric turbidity units prior to sampling (or project
scientist’s recommendation).

Absent any special requirements from project scientists, wells are purged utilizing the 3 borehole volume
method. Stable field readings are also required as specified above. The default pumping rate is 2 to 12
gpm depending on the pump although this is not practical at every well. On those occasions where the
purge volume is extraordinarily large, wells are purged a minimum of an hour and then sampled once
stable ficld readings are obtained.

Field measurements (except for turbidity) are obtained through the use of a flow through cell.
Groundwater is pumped directly from the well and to the flow through cell. At the beginning of the
sample event field crews attach a clean stainless steel sampling manifold to the riser discharge. The

anifold has two valves and two ports. One port is used only for purgewater. The other port is used to
supply water to the flow through cell. Probes are inserted into the flow through cell for measurement of
pH, temperature, conductivity [and dissolved oxygen]. Turbidity is measured by inserting a sample vial
into a turbi meter. 1e purgewater is then discharged to the purgewater truck.

Once field measurements have stabilized, the hose supplying water to the flow through cell is
sconnected and a clean stainless steel drop leg is attached for sampling. The flow rate is reduced during
sampling to minimize loss of volatiles, if any, and to prevent over filling of bottles. Sample bottles are
filled in a sequence designed to minimize loss of volatiles, if any. Filtered samples are collected after the
i ered samples. For some constituents, like metals, both filtered and unfiltered samples are analyzed.
If additional samples requiring filtration (e.g., at turbidity greater than 5 NTUSs), an inline disposable
0.45 pm filter is used.

ypically, three types of environmental grade sampling pumps are used for groundwater sampling at
Hanford monitoring wells (i.e., Grundfos, Hydrostar, and submersible electrical pumps). Individual
pumps are selected based on the unique characteristics of the well and the sampling requirements. A small
number of wells will not support a pumped sample because of yield or the physical characteristics of the
we  In these cases, a grab sample may be obtained.

sertain types of samples, preservatives are required. While the preservative may be added to the

:ction bottles before their use in the field, it is allowable to add the preservative at the sampling
vehicle immediately after collection. Samples may require filtering in the field, as noted on the
chain-of-custody form.
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To ensure sample and data usability, the sampling associated wi this plan will be performed according
to DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Document .

(HASQARD), pertaining to sample collection, collection equipment, and sample handling.

Suggested sample container, preservation, and holding time reqr  ements are specified in Appendix A
(Table A-6) for groundwater samples. These requirements are in accordance with the analytical method
specified in Appendix A (Table A-3). The final container type and volumes will be identified on the
chain-of-custody form. This groundwater monitoring plan defines a “sample” as a filled sample bottle for
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starting the clock for holding time restrictions.

Holding time is the maximum allowable time period between sa
required holding times could result in changes in constituent concentrations due to volatilization,
decomposition, or other chemical alterations. Required holding times depend on the constituent and are
listed in analytical method compilations such as APHA et al., 2(
Examination of Water and Wastewater, and SW-846, Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, Third Edition; Final Update IV-B. Recommended holding times are also

provided in HASQAL ' (DOE/RL-96-68).

B2.1 Decontamination of Sampling Equipment

Sampling equipment will be decontaminated in accordance with the sampling equipment decontamination
methods. To prevent potential contamination of the samples, care should be taken to use

equipment for each sampling activity.

Special care should be taken to avoid the following common ways in which cross-contamination or

background contamination may compromise the samples:

e Improperly storing or transporting sampling equipment and sample containers

e Contaminating the equipment or sample bottles by setting the equipment/sample bottle on or near
potential contamination sources (e.g., uncovered ground)

e Handling bottles or equipment with dirty hands or gloves

e Improperly decontaminating equipment before sampling or between sampling events

B2.2 Water Levels

Each time a sample is obtained, measurement of the ground water su
well is required by Title 40 Code of Federal Regulations (CFR) 265.92(e) “Interim Status Standards for
Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities,” “Sampling and
¢ alysis.” A measurement of depth to water is reco
depth measurement tapes. Two consecutive measurements are taken that agree within 6 mm (0.02 ft);
these are recorded along with the date, time, measuring tape number, and other pertinent information. The
depth to groundwater is subtracted from the elevation of a reference point (usually the top of casing) to
obtain the water level elevation. Tops of casings are known clev.

been surveyed to local reference data.

d in each well prior to sampling, using calibrated

ple collection and analysis. Exceeding

2, Standard Methods for the

:contaminated

ice elevation at each monitoring

on reference points because they have
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B3 Documentation of Field Activities

igbooks or data forms are required for field activities. A logbook must be identified with a unique

dject name and number. The individual(s) responsible for », >oks will be identified in the front of the
logbook, and only authorized persons may make entries in logbooks. Logbook entries will be reviewed by

e sampling Fiel Work Supervisor (FWS), cognizant scientist/engineer, or other responsible manager;
the review will be documented with a signature and date. Logbooks will be permanently bound,
waterproof, and ruled with sequentially numbered pages. Pages will not be removed from logbooks for
any reason. Entries will be made in indelible ink. Corrections will be made by marking through the
erroneous data with a single line, entering the correct data, and initialing and dating the changes.

Data forms may be used to collect field information; however, the information recorded on data forms
must follow the same re iirements as those for logbooks. The data forms must be referenced in
the logbooks.

A summary of information to be recorded in logbooks is as follows:

¢ The day and date, time the task started, weather conditions, and the names, titles, and organizations of
personnel performing the task.

e The purpose of the visit to the task area.

e Site activities in specific detail (e.g., maps and drawings) or the forms used to record such
information (e.g., soil boring log or well completion log). Details of any field tests that were
conducted. Reference any forms that were used, other data records, and the methods followed in
conducting the activity.

e Details of any field calibrations and surveys that were conducted. Reference any forms that were
used, other data records, and the methods followed in conducting the calibrations and surveys.

e Details of any samples cc :cted and indicate the preparation, if any, of splits, duplicates, matrix
spikes, or blanks. Reference the methods followed in sample collection or preparation. List location
of sample collected, sample type, all label or tag numbers, sample identification, sample containers
and volL ., preservation method, packaging, chain-of-custody form number, and the analytical
request form number pertinent to each sample or sample set. Note the time and ¢ name of the
individual tov om custody of samples was transferred.

¢ The time, equipment type, and serial or identification number, and the methods followed for
decontaminations and equipment maintenance performed. Reference the page number(s) of any
logbook (if any) where detailed information is recorded.

e Any equipment failures or breakdowns that occurred, with a brief description of repairs
or replacements.

31 C -ective Actions and Deviations for Sampling Activities

The Soil and Groundwater Remediation Project (S&GRP) RCRA groundwater manager, FWS,
appropriate field crew supervisors, and Sampling Management and Reporting (SMR) personnel must

ument deviations from protocols, problems pertaining to sample collection, chain-of-custody forms,
target analytes, contaminants, sample transport, or noncompliant monitoring. Examples of deviations
include samples not collected because of field conditions.
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As appropriate, such deviations or problems will be documented (e.g., in the field logbook) in accordance
with internal corrective action methods. The S&GRP RCRA groundwater manager, FWS, field crew
supervisors, or SMR personnel will be responsible for communicating field corrective action
requirements and ensuring that immediate corrective actions are applied to field activities.

Changes in sample activities that require notification, approval, and documentation will be performe as
specified in Appendix A (Table A-2).
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B4 Calibration of Field Equipment

Field instrumentation, calibration, and quality assurance checks will be performed as follows:

Prior to initial use of a field analytical measurement system.
At the frequency recommended by the manufacturer or methods, or as required by regulations.
Upon failure to meet specified quality control criteria.

Daily calibration checks will be performed and documented for each instrument used. These checks
will be made on standard materials sufficiently like the matrix under consideration for direct
comparison of data. Analysis times will be sufficient to establish detection efficiency and resolution.

Standards used for calibration will be traceable to a nationally recognized standard agency source or
measurement system.
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B5 Sample Handling

Sample handling and transfer will be in accordance with established methods to preclude loss of identity,
damage, deterioration, and loss of sample. Custody seals or custody tape will be used to verify that
sample integrity has been maintained during sample transport. The custody seal will be inscribed with the
sampler’s initials and date.

A sampling and analytical data tracking database is used to track the samples from the point of collection
through the laboratory analysis process.

B5 Containers

Samples shall be collected, where and when appropriate, in break-resistant containers. The field sample
collection record shall indicate the laboratory lot number of the bottles used in sample collection.
When commercially pre- aned containers are used in the field, the name of the manufacturer, lot
identification, and certification shall be retained for documentation.

Containers shall be capped and stored in an environment which minimizes the possibility of
contamination of the sample containers. If contamination of the stored sample containers occurs,
corrective actions shall be implemente Lo prevent reoccurrences. Contaminated sample containers cannot
be used for a sampling event. Container sizes may vary depending on laboratory-specific volumes/
requirements for meeting analytical detection limits. Container types and sample amounts/volumes are
identified in Appendix A (Table A-6).

B5.2 Container Labeling

Each sample is identified by affixing a standardized label or tag on the container. This label or tag shall
contain the sample identification number. The label shall identify or provide reference to associate the
sample with the date and time of collection, preservative used (if applicable), analysis required, and
collector’s name or initials. Sample labels may be either preprinted or handwritten in indelible or
waterproof ink.

3.3 Sam| :Custody

Sample custody will be maintained in accordance with existing protocols to ensure the maintenance of
sample integrity throughout the analytical process. Chain-of-custody protocols will be followed

roughout sample collection, transfer, analysis, and disposal to ensure that sample integrity is
maintained. A chain-of-custody record will be initiated in the field at the time of sampling and will
accompany each set of samples shipped to any laboratory.

Shipping requirements will determine how sample shipping containers are prepared for shipment.

The analyses requested for each sample will be indicated on the accompanying chain-of-custody form.
Each time the responsibility for custody of the sample changes, the new and previous custodians will sign
: record and note the date and time. The sampler will make a copy of the signed record before sample

shipment and will transmit the copy to the SMR group within 48 hours of shipping.

The following minimum information is required on a completed chain-of-custody form:
o ‘0ject name

e (Collectors’ names
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e Unique sample number

e Date and time of collection
e Matrix

e  Preservatives

e (Chain of possession information (i.e., signatures and printed names of all individuals involved in the
transfer of sample custody and storage locations, and dates « receipt and relinquishment)

e Requested analyses (or reference thereto)

e  Shipped-to information (i.e., analytical laboratory performing the analysis)

Samplers should note any anomalies with the samples. If anomalies are found, samplers should inform the
SMR group so that special direction for analysis may be provided to the laboratory if deemed necessary.

B5.4 Sample Transportation

All packaging and transportation instructions shall be in compliance with applicable transportation
regulations and U.S. Department of Energy (DOE) requirements. Regulations for classifying, describing,
packaging, marking, labeling, and transporting hazardous mater s, hazardous substances, and hazardous
wastes are enforced by the U.S. Department of Transportation (DOT) as described in 49 CFR 171,
“General Information, Regulations, and Definitions,” through 49 CFR 177, “Carriage by Public
Highway.” Carrier specific requirements defined in the International Air Transport Association (IATA)
Dangerous Goods Regulations (IATA, current edition) shall also be used when preparing sample
shipments conveyed by air freight providers.

Samples containing hazardous constituents shall be considered hazardous material in transportation and
transported according to DOT/IATA requirements. If the sample material is known or can be identified,
then it will be classified, described, packaged, marked, labeled, and shipped according to the specific
instructions for that material and appropriate laboratory notifications will be made, if necessary, through
the SMR project coordinator.
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B6 Management of Waste

Waste materials are generated during sample collection, processing, and subsampling activities. Waste

11 be managed in accordance with DOE/RL-2000-51, Interim Action Waste Management Plan for the
200-UP-1 Operable Unit. For waste designation purposes, the wells listed in Table 3-1 will be surveyed

the Hanford Environmental Information System and the maximum concentration for each analyte
within the most recent 5 years evaluated for use in creating a waste profile, if required. Offsite analytical
laboratories are responsible for disposal of unused sample quantities. Pursuant to 40 CFR 300.440,
“National Oil and Hazardous Substances Pollution Contingency Plan,” “Procedures for Planning and

nplementing Off-Site Response Actions,” approval from the DOE Richland Operations Office is

required before returning unused samples or waste from offsite laboratories.
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B7 Health and Safety

The safety and health program is designed to ensure the safety and health of workers including those
involve in dangerous waste site activities. The program was developed to comply with the requirements
of 29 CFR 1910.120, “Occupational Safety and Health Standards,” “Hazardous Waste Operations and
Emergency Response,” and 10 CFR 835, “Occupational Radiation Protection™ (Chapter III, “Energy”).

1€ health and safety program defines the chemical, radiological, and physical hazards and specifies the
controls and requirements for daily work activities on the overall Hanford Site. Personnel training, control
of industrial safety and radiological hazards, personal protective equipment, site control, and general
emergency response to spills, fire, accidents, injury, site visitors, and incident reporting are governed by
the health and safety program.
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