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Summary

This document was prepared as a groundwater quality assessment plan for the single-shell tank
systems in Waste Management Area A-AX at the Hanford Site. Groundwater monitoring is conducted at
this facility in accordance with Title 40, Code of Federal Regulation (CFR) Part 265, Subpart F and by
reference of Washington Administrative Code [WAC] 173-303-400(3). The groundwater monitoring
program has been changed from detection-level indicator evaluation to a groundwater-quality assessment
program because of elevated specific conductance. Quadruplicate measurements of specific conductance
collected June 2005 from downgradient well 299-E25-93 averaged 536 uS/cm, which exceeded the
critical mean value of 522 unS/cm. Required verification sampling conducted July 2005 confirmed the
exceedance was statistically significant.

Groundwater monitoring objectives of RCRA, CERCLA, and the AEA often differ dightly, and the
contaminants monitored are not always the same. For RCRA regulated units, monitoring focuses on non-
radioactive dangerous waste constituents. Radionuclides (source, special nuclear, and by-product
materials) may be monitored in some RCRA unit wells to support objectives of monitoring under the
AEA and/or CERLCA. Please note that pursuant to RCRA, the source, special nuclear and by-product
material component of radioactive mixed wastes, are not regulated under RCRA and are regulated by
DOE acting pursuant to its AEA authority. Therefore, while this report may be used to satisfy RCRA
reporting requirements, the inclusion of information on radionuclides in such a context is for information
only and, may not be used to create conditions or other restrictions set forth in any RCRA permit.

A first determination, as allowed under 40 CFR 265.93(d)(5), provides the owner/operator of a
facility an opportunity to determine if dangerous waste from the regulated unit have entered the ground-
water. This plan, developed using the data quality objectives process, complies with thisinitial investi-
gation requirement. Accordingly, the primary purpose of the present plan isto guide investigations for a
first determination. The results of these studies will assist in deciding if operations associated with
the waste management area have compromised groundwater quality with dangerous waste. Planned
activities and investigations were addressed in the descriptive narrative of this plan, which includes a
tentative schedule for this first determination.
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1.0 Introduction

Since 1944, the single-shell tanks at Hanford have contained hazardous chemical waste generated
from plutonium production and separation activities. The 149 single-shell tanks are hazardous waste
management units regulated under the Resource Conservation and Recovery Act (RCRA) and
Washington’ s Hazardous Waste Management Act (HWMA, RCW 70.105) and it’s implementing
reguirements (Washington’s Dangerous Waste Regulations, WAC 173-303).

Two single-shell tank farms, 241-A and 241-AX, constitute the Waste Management Area (WMA)
A-AX defined for use in developing and operating the groundwater monitoring network. ThisWMA is
located in the 200 East Area of the DOE Hanford Site (Figure 1.1). ThefacilitiesinthisWMA are
included in the RCRA Dangerous Waste Permit Application, PART A (interim status) submitted in
accordance with 40 Code of Federal Regulations (CFR) 265.93. A map of the WMA isshownin
Figure 1.2.

Groundwater monitoring objectives of RCRA, CERCLA, and the AEA often differ slightly, and the
contaminants monitored are not always the same. For RCRA regulated units, monitoring focuses on non-
radioactive dangerous waste constituents. Radionuclides (source, specia nuclear and by-product
materials) may be monitored in some RCRA unit wells to support objectives of monitoring under the
AEA and/or radioactive mixed wastes, are not regulated under RCRA and are regulated by DOE acting
pursuant to its AEA authority. Therefore, while this report may be used to satisfy RCRA reporting
requirements, the inclusion of information on radionuclidesin such a context is for information only and,
may not be used to create conditions or other restrictions set forth in any RCRA permit.

1.1 Statement of the Assessment Condition

Until recently, groundwater beneath this WMA was monitored under an interim status detection-level
indicator evaluation program in accordance with the RCRA of 1976, as described in 40 CFR 265, Subpart
F, by reference of Washington State Administrative Code (WAC) 173-303-400 (3). The interim status
monitoring plans in the past were designed to meet interim status requirements for WMA A-AX
(PNNL-13023; WHC-SD-EN-AP-012; WHC-SD-EN-AP-012).

Results from the interim status RCRA semi-annual sampling in June 2005 at one downgradient well,
299-E25-93, showed an average concentration of 536 uS/cm for the indicator parameter, specific conduc-
tance. This value exceeded the critical mean for this parameter of 522 pS/cm. Results from verification
sampling confirmed that the specific conductance is above the critical mean with avalue of 538 uS/cm.
Thus, the monitoring at WMA A-AX has been elevated into RCRA assessment.

A first determination, as allowed under 40 CFR 265.93(d)(5), provides the owner/operator of a
facility the opportunity to determine whether dangerous waste or dangerous waste constituents from the
regulated unit have compromised groundwater quality. This plan, developed using the data quality
objectives (DQO) process, isintended to comply with thisinitial investigation requirement. Accordingly,
the primary purpose of the present plan is to determine if operations associated with the WMA have
compromised groundwater quality with dangerous waste or waste constituents (WAC 173-303-9905).

11
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Figure 1.1. Location of the 200 East Area Within the DOE Hanford Site in Washington State
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Figure 1.2. Location Map of Groundwater Monitoring Wells Around Waste Management Area A-AX
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1.2 Objectivesand Scope

In accordance with the primary purpose of thisfirst determination investigation, planned groundwater
monitoring activities are described in the following paragraphs. A tentative schedule for completion of
thisfirst determination is provided. However, afinal schedule may be influenced by changes in the status
of the groundwater chemistry over time.

The specific objectives of this groundwater quality assessment plan are:

e Determine the appropriate tank waste constituents to monitor in the groundwater, including the
sampling frequency.

o  Fulfill requirements specified in 40 CFR 265.93(d)(5). Specifically to make afirst determination,
investigate the role of tank farm operations on the local groundwater quality as required under
40 CFR 265.93(d)(6) and (7).

e Investigate local surrounding sources for possible groundwater contamination.

Based on the results of the first determination, if it is found that no dangerous waste or dangerous
waste congtituents from the WMA A-AX have entered the groundwater, the site will be reinstated to an
indicator eva uation program [40 CFR 265.93(d)(6)]. If, however, the first determination confirms
dangerous waste or dangerous waste constituents from the facility have compromised the groundwater
quality, further assessment activities will be initiated under a separate plan to determine the rate, extent,
and concentration of the migrating contaminants [40 CFR 265.93(d)(7)].

This plan defines the monitoring network, constituents, and schedule based on the outcome of
applying the DQO process (EPA 2000). It should be noted that this plan does not cover a detailed facility
description and related information. This detailed information can be found in the interim status ground-
water monitoring plan, RCRA Groundwater Monitoring Plan for Single-Shell Tank Waste Management
Area A-AX at the Hanford Site (PNNL-13023). The document includes an extensive description of
facility history, waste characteristics for WMA A-AX, local geologic stratigraphy, a detailed conceptual
model of the subsurface, information on monitoring well construction and individual tank waste
inventory. Further information on the subsurface can be found in RPP-14430, PNNL-14538, and
DOE/GJO-HAN-12.

1.3 General Approach and Plan Organization

The plan is based on a modification of the seven data quality objectives steps, as described in
Guidance for the Data Quality Objectives Process (EPA/600/R-96/055 (QA/G-4), EPA 2000, as revised),
leading to a sampling and analysis plan that guides the fieldwork for various tasks. The process was
originally designed by the U.S. Environmental Protection Agency (EPA) to expedite cleanup activities at
superfund sites. Thus not al of the steps apply to a groundwater quality assessment. However, the DQO
process was followed to the extent possible.

Applicable DQO steps are used as appropriate. The important or essential aspects of the DQO
process are that key decisions are identified in the form of questions or statements and that the acquired
data are appropriate to answer these questions or to make the necessary decisions.
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The DQO steps form the basis and organization of this plan. A brief description of the WMA aong
with existing site hydrogeologic conditions, current groundwater chemistry and a conceptual model based
on vadose zone and groundwater results are provided in Section 2.0 as background for the subsequent
stepsin the DQO process. The key issues, specific to WMA A-AX are presented in Section 3.0 while
DQO decision rules for afirst determination investigation are formulated in Section 4.0.

Information needs and decision rules are presented in Section 5.0, along with a tentative assessment
schedule. Thefinal product of the DQO process is a sampling and analysis plan describing data collec-
tion that meets the quantitative and qualitative needs of the investigation. The sampling and analysis plan
ispresented in Appendix A. Well information of the RCRA and non-RCRA monitoring wells that will be
used in the investigative activities are included in Appendix B.
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2.0 Background

Since 1944, dangerous waste has been generated at the DOE Hanford Site during plutonium produc-
tion for national defense activities. Mixed waste left from the processing of irradiated fuel rods was
stored in 149 underground single-shell tanks since that time. The WMA A-AX consists of six single-shell
tanks in the 241-A Tank Farm, each with a capacity of 1 million gallons and four single-shell tanksin the
241-AX Tank Farm, each with a capacity of 1 million gallons. Also included are ancillary equipment
consisting of seven diversion boxes, associated piping valve pits, pumps, and the 244-AR waste transfer
vault.

In November 1980, the single-shell tanks were removed from active service and replaced by double-
shell tanks for the receipt of new waste and for transfer of waste from the single-shell tanks. Liquid has
been pumped from various single-shell tanks at the DOE Hanford Site to the double-shell tanks for long-
term storage (HNF-EP-0182-131). In May 1987, DOE issued afinal rule (10 CFR 962) stating that the
hazardous waste components of the mixed waste are subject to RCRA regulations. In November 1987,
EPA authorized the Washington State Department of Ecology (Ecology) to regul ate these hazardous
waste components within the state of Washington (51 FR 24504).

2.1 Hydrogeology

This section provides information on the unconfined aquifer in the immediate region of WMA A-AX.
Aquifer properties were determined from the stratigraphic interpretations, current water level, in situ
measurements and aquifer tests (PNNL-13116; WM P-18472; PNNL-14538; PNNL-13023).

Based on results from recent drilling, the sand-dominated facies of the Hanford formation extends
from about 3.35 to 81 meters (11 to 266 feet) below ground surface (bgs) with some coarse to fine sand
interbeds. At 81 meters (266 feet) bgs, the gravel-dominated Hanford facies is encountered. The upper-
most unconfined aquifer, from about 85 to 96.6 meters (280 to 317 feet) bgs, is composed primarily of the
gravel-dominated facies of the permeable lower Hanford formation (WMP-18472), although thisunit is
described at times as reworked Ringold Formation sediments of Hanford age or as a pre-Missoula gravel
(PNNL-14538). Lessthan 1 meter (3 feet) of Ringold Formation Unit A was encountered in the recently
installed well, 299-E25-93, at approximately 11.6 meters (38 feet) below the top of the aquifer (WMP-
18472; PNNL-14538). No Lower Mud Unit was found above Unit A at this site. The Ringold Formation
extends down to the basalt basement. The unconfined aquifer thickness is approximately 27 meters
(89 feet).

The hydrogeol oic properties used to estimate the rate and direction of groundwater flow have been
reported in PNNL-15070, PNNL-13023, and PNNL-14538. Although there are discrepanciesin reported
hydraulic conductivity values for the 200 East Area, recent data suggest the permeabilitiesin the lower
Hanford formation gravels are higher than values (~30.5 meters [100 feet] per day) based on conventional
slug injection/withdrawal tests (PNNL-14538). Consequently, values of 1,981 meters (6,500 feet) per day
from pumping tests for the area (PNL-8337; WHC-SD-EN-TI-019) are used to estimate the flow rate at
thissite. A more detailed discussion of the variability of hydraulic conductivity values can be found in
PNNL-13023.
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Porosity is generally estimated to be about 30% for unconsolidated, coarse-grained sediments at the
DOE Hanford Site (PNNL-13116). Because it has not been possible to collect intact core from the
aquifer during past drilling, direct methods of determining porosity have not been used. The unconsoli-
dated nature of the sediments combined with the presence of coarse sands and gravels comprising the
aguifer suggests 30% may be a reasonable estimate for effective porosity (Nielsen 1991; Dewan 1983).
The local head difference between wells 299-E24-20 and 299-E25-93 is 0.000174 based on July 2004
water levels (PNNL-15070). July data, used for these analysesin fiscal year (FY) 2005, are not yet
available.

The rate of groundwater flow is calculated for a homogeneous, isotropic aquifer using the Darcy
equation (PNNL-13116). Incorporating the hydrogeol ogic properties presented above, an estimated flow
rate varies from 0.85 to 1.16 meters (2.8 to 3.8 feet) per day. Estimates of the flow direction, based on
well locations, water table elevations and in situ flow measurements, range from east southeast to
southeast (PNNL 14187; PNNL 13023-1CN-1). Hydrographs, illustrating the local water level elevation
differences, are shown in Figure 2.1. Well 299-E24-20 (in red) is upgradient while wells 299-E25-46,
299-E25-2 and 299-E25-93 (in blue) are downgradient. See Figure 1.2 for well locations. From FY 2003
to FY 2004, the drop in the water table was about 0.09 meter (0.3 foot). With a saturated screen interval
ranging from 1.7 to 3.5 meters (5.6 to 11.5 feet) in the older RCRA network wells, some wells may
eventually require replacing. However, the recently installed monitoring wells have screen thicknesses of
closeto 10.7 meters (35 feet). These wellswill remain viable after the groundwater table stops declining.
A more detailed discussion of hydrogeologic properties for this site can be found in PNNL-13023.
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Figure 2.1. Hydrographs of Water Elevationsat WMA A-AX. SeeFigure 1.2 for well locations.
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2.2 Groundwater Chemistry

The discussion in the following sections focuses on data related to the indicator parameters,
exceedances of the critical mean for FY 2005, and historical trends of constituents controlling the specific
conductance. A more complete discussion on groundwater chemistry for years prior to FY 2005 can be
found in PNNL-15070, PNNL-14548, PNNL-14187, and PNNL-13788.

221 Specific Conductance

In accordance with the interim RCRA groundwater monitoring plan (PNNL-13023), wells were
sampled semi-annually for groundwater contamination indicators (specific conductance, total organic
carbon (TOC), pH, and total organic halides) and site-specific parameters during FY 2005. For the
current year (FY 2005), the upgradient/downgradient comparison value, or critical mean, used for
statistical evaluationsis 522 pS/cm for specific conductance. This value was 647 uS/cmin FY 2004;
however, the inclusion of specific conductance data from a new upgradient well, 299-E24-22, lowered the
critical mean for FY 2005.

Thefirst semi-annual RCRA sampling event for FY 2005 was conducted in December 2004. A value
of 535 uS/cm was observed at well 299-E25-93, a downgradient well installed in 2003 and |ocated on the
southeast corner of the 241-A Tank Farm (Figure 2.2). During January 2005, verification sampling at this
well was performed, but the exceedance of the critical mean was not confirmed when a value of
506 uS/cm was found in the groundwater. The next regular semi-annual RCRA sampling event wasin
June 2005. Once again at downgradient well 299-E25-93, the critical mean was exceeded with a specific
conductance value of 536 uS/cm. Verification sampling was performed in July 2005. Results confirmed
that the conductivity is above the critical mean with avalue of 538 uS/cm. These are the data that
prompted placing WMA A-AX into RCRA assessment. Upgradient values ranged from 382 to
419 pS/cm for December 2004.

Well 299-E25-93 was initially sampled in December 2003 and showed elevated TOC for the first
sampling event. The TOC value, averaged over four duplicate samples, was 3,600 pg/L, well over the FY
2004 critical mean of 2,360 pg/L for thissite. Results from verification sampling in March 2004
averaged 1,700 pg/L, which, although below the critical mean, were above the limits of quantitation
(LOQ) of 1,370 pg/L, indicating an organic compound may have existed. All other TOC data, both at
thiswell and across the site, have been below the LOQ, past and present.

222 Co-Varying Constituents

Along with the elevated specific conductance in downgradient well 299-E25-93, the sulfate is
elevated at 99 mg/L, nitrate at 46 mg/L, and technetium-99 at 5,540 pCi/L. The drinking water standard
(DWS) is 250 mg/L for sulfate, 45 mg/L for nitrate, and 900 pCi/L for technetium-99. Upgradient the
December 2004 sulfate values range from 59.1 to 65.2 mg/L, the nitrate values range from 10.6 to 43.4
mg/L while technetium-99 values range from 19 to 107 pCi/L (Figures 2.3 and 2.4). The sulfate
concentrations dominate the specific conductance in well 299-E25-93, but the nitrate is above the DWS.
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Figure2.2. Time Series Trends of Specific Conductance in the Groundwater at WMA A-AX

These anions are the main source of the elevated specific conductance. The associated cations are
primarily calcium and sodium. At well 299-E25-93, the December 2004 calcium concentration is

57 mg/L while the sodium valueis 18.9 mg/L. Upgradient these values range from 37.2 to 42.8 mg/L for
calcium and from 18.3 to 19.1 mg/L for sodium.

At thistime, the source or sources of these constituents are unknown. Although there appear to be
regional upward trends of both sulfate and nitrate across large portions of the 200 East Area, the impact
on groundwater at well 299-E25-93 cannot yet be determine because of insufficient data. With the
addition of wells 299-E24-33 (upgradient) and 299-E25-94 (downgradient) contributing to the database
beginning with FY 2005, a more complete picture of these constituents with relationship to both the tank
farms and regional trends may develop with time.

2.3 Conceptual Model of the Subsurface

The purpose of the conceptual model isto explore the complexity and spatial/temporal relationships
of three important parameters: contamination source, driving force, and migration pathway. Determina-
tions of contaminant sources are facilitated by use of a conceptual model that integrates these three
parameters. The model presented here includes the general waste chemistry and the tank farm settings,
which incorporates the driving forces and migration pathways. In addition, the residual contaminant
plumes in the soils along with the vadose zone migration pathway are qualitatively depicted. This
discussion is summarized from PNNL-13023 where a more complete description can be found.
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Figure2.4. Time Series Trends of Technetium-99 in the Groundwater at WMA A-AX
231 Contaminant Sour ces

A graphical summary of the physical characteristics and mechanisms that could potentially affect the
generation and transport of contamination at WMA A-AX to the groundwater is presented in Figure 2.4.
Various possible contamination sources are shown. The red represents liquid waste at the time of an
initial leak occurring from atank, waste transfer line, or surface spill. The color shading, from red to
orange to yellow, depicts contaminant migration since theinitial leak to the present plume location in the
vadose zone. The color change may represent either a chemical reaction of the waste with mineral phases
in the soil or adsorption of relatively immobile waste constituents on to the soil grains leaving the mobile
constituents dissolved in the pore water. Also shown is the interaction of fresh water migrating from the
surface, moving the residual waste in the vadose zone plumes to the groundwater. Thisis shown as blue
water interacting with residual yellow waste in the pore water to form migrating green waste. In this case,
theresidual contaminated soils act as a distinct and different source of contamination than the waste
material in the tanks since the contamination in these soilsis more readily available for migration to the
groundwater.

In the following text, the sources of contamination in and around WMA A-AX and the surrounding
facilities are discussed as they relate to this general conceptual model. The schematic depicts possible
contamination sourcesin the vicinity of WMA A-AX. Viable migration pathways are shown that hazard-
ous waste could take from a source to amonitoring well. Driving forces are also illustrated as the most
likely mechanism for carrying tank-associated waste constituents through the vadose zone to the
groundwater.
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Most tanksin WMA A-AX have no appreciable liquid left, and consequently thereislittle risk that
new leaks could occur from these tanks. For example, in 1999, two tanks, 241-A-101 and 241-AX-101,
contained significant volumes of liquids. The former had 2,729,282 liters (721,000 gallons) of drainable
liquid while the latter contained 2,112,260 liters (558,000 gallons) (HNF-EP-0182-131). Most of these
drainable liquids were removed to double-shell tanks over recent years. Currently, tank 241-A-101
contains 140,060 liters (37,000 gallons) while tank 241-AX-101 holds 166,558 liters (44,000 gallons) of
interstitial liquid (HNF-EP-0182, Rev. 197). Consequently tank waste contamination in the groundwater
should be related to either remabilization of residual vadose zone plumes or leaks associated with liquid
waste transfers.

2311 Tank Leaks

Some leaks at WMA A-AX appear to be related to tank construction. Apparently, these tanks leaked
from failed welding joints at the heel of the tanks. Unlike the earlier 100-series tanks, which have
rounded steel reinforcing “knuckles’ connecting the tank wall to a dished base, the tanks at WMA A-AX
have flat bottoms forming right angles at the welded heel joint. The concentration of stresses at the heel
when the tanks were loaded and heated caused failure of the joints (WHC-SD-EN-AP-012). Waste from
the Plutonium-Uranium Extraction (PUREX) Plant was discharged to the tanks as akaline slurries with a
pH of 9 or higher. Another site problem was corrosion at the liquid level of the waste residing in the tank.
Other regions of failures are the joints where the intake/outtake lines or cascade lines were attached
(WHC-SD-EN-AP-012). The effects of the various leak types areillustrated in Figure 2.4.

Of the 10 tanks located within the A-AX Tank Farms, five are confirmed or assumed leakers
(HNF-EP-0182-131). A maximum leak volume of 1,120,481 liters (296,000 gallons) is reported for the
WMA A-AX tanks. Small leaks (1892.7 to 30,283.3 liters [500 to 8,000 gallons]) have been reported for
four of the tanks with the greatest volume leaked to the soil from tank 241-A-105 (37,854 to liters
1,048,559 [10,000 to 277,000 gallons]). These volumes do not include leaks from transfer lines, other
ancillary equipment, surface spills or overflow amounts. Consequently, reported leak volumes must be
considered a minimum of the total tank-related liquid released within the tank farm boundaries.

Although the most significant tank leak was from tank 241-A-105 when the bottom ruptured as a
result of the 1965 steam explosion (WHC-MR-0264), gross gamma logs run in surrounding dry wells and
laterals indicated that gamma-emitting radionuclides formed only low activity plumes in the soils under
the tank (WHC-EP-0412). More recently, results from spectral gammalogsin dry wells near tank 241-A-
105 (DOE/GJO-HAN-110) indicate only moderate gamma-ray activity around thistank. There does not
appear to be significant residual gamma-source waste |eft in the vadose zone at this single-shell tank farm
to act as a source for groundwater contamination. However, the magnitude of the estimated inventory lost
to the soil column and the structural history of the tank do not coincide with the logging result. Itis
unlikely that the logging results are incorrect, but contaminant migration pathways may be nearly vertical,
thus, confining contamination to regions under or near the tank. Spectral gamma logging was also
conducted to map vadose zone plumes at 241-AX Tank Farm (DOE/GJO-HAN-12). Resultsindicated
that vadose zone plumes are small, isolated occurrences more likely caused by surface spills or small
pipeline leaks.
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Figure 2.5. Conceptual Model for WMA A-AX. This schematic depicts possible contamination sources in the vicinity of WMA A-AX.

Viable migration pathways are shown that hazardous wastes could take from a source to a monitoring well. Driving forces
are also illustrated as the most likely mechanism for carrying tank-associated waste constituents through the vadose zone to
the groundwater (after PNNL-13023).



Migration of contamination by infiltrating surface water, however, could transport some of the mobile
fraction of tank waste to groundwater, asillustrated by the transition from red/yellow to green under the
catch tank in the conceptual model (Figure 2.4). Surface water leaks, spills, or ponded precipitation that
encounter residual vadose zone waste in the pore liquids may cause this waste to move down in near-
vertical, high permeability channels, spreading the contamination to new regions. Waste liquid with
mobile constituents from this scenario would tend to have some lateral movement by capillary forcesif
fine-grained sedimentary layers such as silt-rich zones are encountered. With the discovery of perched
water at depth in the recently drilled upgradient well 299-E24-33, lateral spreading could be a possible
means of migration at this site.

23.1.2 Non-Tank Sources

Surface spills of waste liquids have occurred in the single-shell tank farms at various timesin the
past. The near surface contamination is probably associated with leaks from transfer lines, diversion
boxes, catch tanks, and vaults. Given asufficient driving force, any of these residual plumes could
become a source for groundwater contamination.

In addition, there are liquid effluent disposal facilities surrounding the WMA. The cribs, trenches,
and french drains were built to dispose of liquid waste directly to the soil column. Although the bulk of
the disposed liquid was condensate and condenser cooling water, some depleted uranium waste, cell and
stack drainage waste, and tributyl phosphate (TBP) kerosene organic waste from the PUREX Plant were also
discharged to the soil column. The volumes of liquid effluent discharged to the various facilities ranged
from aslittle as 6,056.7 liters (1,600 gallons) to as much as 1.15 billion liters (304 million gallons). The
larger volumes are usually related to condensate from the various evaporation processes in use and result
in waste with only low levels of dangerous waste components.

2.3.2 Driving Forces

In general, there are two ways that tank-associated waste can migrate to groundwater. Either the
volume of theinitial leak must be large enough to reach groundwater through gravity drive and/or
capillary action, or an external source of water or other liquid must be available to remobilize aresidual
tank-associated vadose zone plume. Since most tanksin WMA A-AX no longer contain large amounts of
liquid waste, it isunlikely that atank could currently leak enough liquid to reach groundwater unassisted.
However, aleaking waste transfer line during long-term waste removal operations could result in a
substantial leak. Another way might be high pressure sluicing of atank that already has aleak point
devel oped.

Of these two scenarios, the easiest and most likely mechanisms for driving residual vadose zone
contamination to the groundwater are external water sources. For example, a 2-inch raw water line broke
in February 1978 on the east side of 241-A Tank Farm (WHC-SD-EN-AP-012). Before the line could be
turned off, 227,124.7 liters (60,000 gallons) of water were released to the soil column. Thislarge volume
of water caused soil collapse in the center of the farm between tanks 241-A-102 and A-105, even though
the ruptured line was on the east side of the farm.

Sources of water in the vicinity of the tanks can be either artificia (manmade) or natural. Examples
of manmade water sources include nearby leaking or ruptured water lines, leaking fire hydrants or broken
valves. A complex system of water and waste transfer lines exist within the farmsto support farm
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operations. Failure of these pressurized lines, such as the February 1978 event, could result in driving
tank waste to the groundwater.

Mobility of escaped waste can be increased as aresult of natural recharge such as heavy rainfals and
sudden snowmelts. Johnson and Chou (1998) discussin PNNL-11810 the extent that rapid snowmelt
from recent years has contributed to natural driving forces. The results of arapid snow melt event in
February 1979 are documented in PNNL-11809 with photographs showing extensive flooding in the
241-T Tank Farm. The effects of these events can be enhanced by gravel surfaces, lack of plant uptake
and transpiration, and surface depressions that tend to collect and pond run-off and snow melt.

233 Migration Pathways

The water table at WMA A-AX is approximately 88.4 meters (290 feet) bgs. Consequently, much of
the migration pathway from the source to the groundwater monitoring well will be in the unsaturated
zone. The nature of liquid migration through this zone is not well understood, but it is highly dependent
on heterogeneities and anisotropy in the soil permeability. The bulk of the sediments are high-energy
flood deposits with extreme variability in grain size over vertical and horizonta intervals on the order of
tens of feet. Hydraulic conductivity values would be expected to change on at least the same scale if not
less. Consequently, delineating migration pathways through a thick sequence of unconsolidated
sedimentsis a challenging task.

In the 200 East Area, unsaturated sediments are primarily gravelly coarse-grained sands and sandy
gravels with afew thin intermittent silt-rich units. Recently it has been shown that some of these low-
permeability horizons can cause significant perching of water thereby causing lateral spreading of
infiltrating liquid (DOE/GJO-2002-343-TAR). For example, perched water was found at depth in the
recently installed upgradient well 299-E24-33, located north of the 241-AY Tank Farm. A detailed
stratigraphic description is provided in PNNL-13023 with cross-sections shown in Plates 1, 2, and 3.

Aswork progresses on the assessment investigations for the single-shell tank WMAS, more
information has become available to further our understanding of migration pathways through both the
vadose zone and the sediments in the unconfined aquifer. Impacts from various driving forces have al'so
become better understood. Once afirst determination at WMA A-AX is completed, this conceptual
model may be revised to reflect new findings and the results of drilling the new monitoring wells.

2.10



3.0 Satement of Key Issues

The vadose zone and groundwater underlying the 200 East Area have been contaminated by past
disposal of liquid effluents that were primarily associated with chemical separation process. In the
vicinity of WMA A-AX are past disposal units such as cribs, French drain, and areas of unplanned
releases. In some cases, waste similar to that in the tanks was discharged to these facilities; therefore, the
first determination of investigating groundwater quality conditions at WMA A-AX must investigate the
basic question of whether or not the WMA is responsible for contributing dangerous waste or dangerous
waste constituents to groundwater contamination. The DQO process, as described by EPA (2000) is used
to design a cost efficient short-term sampling program, which includes review of existing data.

The fundamental issues for the ongoing groundwater investigation are:

o |sthe contaminant pattern observed in key well 299-E25-93 consistent with flow from a single-shell
tank source or is there an upgradient trend depicting a source other than single-shell tanks?

¢ Are dangerous waste or dangerous waste constituents from WMA A-AX compromising groundwater
quality?

The decisions and associated information needs are discussed in Sections 4.0 and 5.0, respectively.
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4.0 Decisons

The decisionsidentified below are regulatory driven as stated in 40 CFR 265.93(d)(5), (6) and (7)
[and by reference of WAC 173-303-400(3)] and asindicated in the Technical Enforcement Guidance
Document (EPA 1986).

Key site-specific decisions, expressed as questions are listed below:

1. Aresite-specific constituents consistent with the waste composition in WMA A-AX tank waste?

2. Aresite-specific constituents observed in groundwater only downgradient from the WMA?

3. Arethe number, location, and spacing of monitoring wells strategically located to detect
contaminant plumes from the regulated unit?

4. Have dangerous waste or dangerous waste constituents from the facility entered the groundwater?

A flowchart that incorporates these decisions for the WMA A-AX assessment program is presented in
Figure4.1. Detailed summary of information needs, decision rules, and data collection design is
presented in Section 5.0. The resulting sampling and analysis plan that bridges the gap between
groundwater data obtained from earlier investigations under interim status indicator evaluation program
and the information required to support decisions for the first determination is presented in Appendix A.
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5.0 Information Needs and Decision Rules

This section describes the information needs for addressing the general decisions and site-specific
questions identified earlier. For discussion purposes, the information needs for WMA A-AX are organ-
ized by category as a statement highlighted in bold. Where appropriate, decision rules are provided.

5.1 Characterization and Distribution of Contaminants

The specific contaminants observed in the groundwater should reflect the source from which these
constituents originally entered the subsurface. Although not always the case, mobile constituents can be
expected to travel at the same rate through the vadose zone and subsequently the groundwater. Conse-
guently there should be similar relative concentrations in the groundwater with respect to the source
unless there have been contributions from multiple sources. In the case of WMA A-AX, the analytes
causing the relatively high specific conductance at well 299-E25-93 should have co-varying mobile
constituents indicative of waste from the WMA A-AX if the source is from the WMA.

Additionally the areal distribution of these specific constituents can provide evidence of migration
through the groundwater with respect to potential source locationsinside the WMA. Conversely,
contaminant distributions may provide insight into movement of contaminants with regional extent that
may be adversely affecting the groundwater quality observed downgradient. Thus, these information
needs support both the first and second site-specific decisions required from the DQO process as
delineated in Section 4.0 and required for a groundwater assessment first determination.

511 Tank-Related Danger ous Waste Constituents

The relationship between mobile tank-related dangerous waste constituents and contaminants observed
in the groundwater needs to be assessed.

As previously indicated, distinguishing between contaminant suites related to tank waste and
co-varying contaminants in the groundwater is fundamental to the identification of tank-sourced
groundwater contamination from other sources. Asfound at other single-shell tank sites, pockets of
contaminated soils left from previous unplanned events related to past tank farm activities or from events
outside the farms are sources of groundwater contamination if clean water drivers are present. For
example, water from either water line raptures/leaks or from natural precipitation events can carry vadose
zone contaminants to groundwater. The chemistry of these events and those of surrounding waste
discharge facilities should be studied and correlated to constituents observed in the groundwater. The
answer may provide information concerning the nature of the source degrading the groundwater quality in
the vicinity of WMA A-AX.
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The considerations discussed above lead to the following decision criteria:

o |f mobile constituents with co-varying elements are consistent with waste sources found in the WMA
storage facilities, from associated unplanned events or from contaminated soils within the farm
boundaries, atank-related source may be implied. If mobile constituents with co-varying elements
are not consistent with tank-related sources, either currently stored in tank facilities or from past leak
events, then a non-tank source isimplied.

5111 Data Needs

The data needed to resolve thisissue are currently available in several documents on the chemistry
used in the processes that generated the waste stored in the tanks at WMA A-AX. Furthermore the nature
of the contaminants and co-varying constituents in the groundwater has a 15-year database for five of the
wells used to monitor the site in the past but relatively few data exist for the newly installed wells, both
upgradient and downgradient. Although there are some data on the key well 299-E25-93, installed in
2003, the approach will be to increase the sampling frequency, as required, to quarterly and after
additional data are obtained, compare the results with tank waste constituents to answer the above
decisions.

51172 Data Uses

Results of this effort will be used to help answer the DQO question about how contaminants and
co-varying constituents currently compromising groundwater quality relate to tank-associated waste.

512 Areal Extent of Groundwater Contamination

Determine whether the constituents causing the increased specific conductance at key well 299-E25-93
occur only in alocation downgradient from single-shell tank WMA A-AX or are these contaminants
and co-varying constituents located upgradient.

As noted above, a map of the concentrations of key constituents can provide insight relating to local
sources of groundwater contamination. For example, if these constituents are observed downgradient
from afacility at values significantly above upgradient values, a source or sources within the facility is
implied. Conversely, if similar or higher values of contaminants are found upgradient with respect to
levels observed in downgradient wells, the source of groundwater contamination is located upgradient
from the facility.

5121 Data Needs

The information required to prepare reliable concentration contours maps that include recently
installed wellsat WMA A-AX isnot available over a sufficient time period in the historic groundwater
chemistry database. Although there appear to be regional upward trends of both sulfate and nitrate across
large portions of the 200 East Area, the impact on groundwater at key well 299-E25-93 cannot yet be
determine because of insufficient data from this well and the other new wells. Additional groundwater
chemistry datawill be acquired to assess the impact if any, over areasonable time period.
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5122 Data Uses

The data from this type of mapping would delineate whether possible upgradient sources exist for the
dangerous waste or dangerous waste constituents that may be compromising the groundwater quality at
WMA A-AX. Conversely in the absence of evidence that upgradient sources may be causing the
observed increases in specific conductance, a source within the single-shell tank farm facility isimplied.

5.2 Monitoring Well Network

The number, location, and spacing of monitoring wells must be strategically located to delineate
contaminant plumes coming from the regulated unit.

The adequacy of the monitoring well network to perform the above task was investigated in FY 2000
with a series of memo model studies to determine if waste from the 241-AX and 241-A Tank Farms could
be detected (PNNL-13023). Based on the results of thisinvestigation, it was recommended that two new
upgradient wells and three new downgradient wells be installed to increase monitoring efficiency. A
compl ete discussion of this process and results can be found in PNNL-13023 and PNNL-13023-1CN-1.
During the time from FY 2001 to 2004 when three new monitoring wells (two upgradient and one down-
gradient) were installed, two older downgradient wells were removed from service and subsequently
decommissioned per WAC 173-160-460. It had been determined, based on groundwater chemistry, that
either the casing or steel screens were corroding in well 299-E24-19 (see Figure 1.2). This corrosion was
confirmed with a borehole video survey performed in FY 2004. It was also found at that time that well
299-E25-46 also suffered from a corroded casing. Results were reported in PNNL-15070. A replacement
well, 299-E25-94, was installed that same year.

To optimize the use of existing wells, anon-RCRA compliant well, 299-E25-2, |ocated east of the
241-A Tank Farm and southeast of the 241-AX Tank Farm, was included in the downgradient network
to effectively reduce the need from three to two new downgradient wells. Only one additional down-
gradient well, located south southeast of the 241-A Tank Farm, will be installed. After thiswell isdrilled,
the detection monitoring network outside the WMA will be complete and should be adequate to discern
tank-related groundwater contamination from upgradient sources.

In the event that the first two decisions under Section 4.0 lead the investigation to consider the
adequacy of the network or the site continues in assessment after the first determination investigation is
compl ete, the monitoring network will be reevaluated. Based on the current groundwater chemistry
observed in the downgradient wells, especially well 299-E25-93, it may be recommended that wells
inside the single-shell tank facilities be monitored or additional assessment wellsbeinstalled. All
decisions regarding installation of new wells will be coordinated with personnel at the 200-PO-1
Groundwater Operable Unit. However, with the recent extensive work that has been done to improve the
monitoring network at WMA A-AX, additional work is not deemed necessary at this time, with the
exception of installing the third downgradient well. Thiswell is scheduled for installation in FY 2007.
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5.3 Indication of Danger ous Waste or Danger ous Waste Constituents

Based on results from the above steps, determine if dangerous Waste or Dangerous Waste Constituents
from the waste management area are compromising groundwater quality.

The results of the previously described investigations along with the subsequent data collection and
analyses provides the owner/operator of afacility the opportunity to determine whether dangerous waste
or dangerous waste constituents from the regulated unit have compromised groundwater quality. Based
on these results, if it is found that no dangerous waste or dangerous waste constituents from WMA A-AX
have degraded the quality of the groundwater, the site will be reinstated to an indicator evaluation pro-
gram (40 CFR 265.93(d)(6)]. If, however, the first determination confirms dangerous waste or dangerous
waste constituents from the facility have compromised the groundwater quality, further assessment
activitieswill be initiated under a separate plan to determine the rate, extent, and concentration of the
migrating contaminants. Because thisfinal step in the DQO processis based on the results of previous
decisions, there are no data needs or specific data uses associated with this decision.

5.4 Assessment Schedule

A time frame for reaching afinal decision about whether dangerous waste or dangerous waste
constituents from tank farm operations contributed to the degradation of groundwater quality at WMA
A-AX may be as short as 12 months from the rel ease date of this document if the present-day trendsin
groundwater chemistry continue. However, as seen at other single-shell tank WMAS, once the sampling
frequency and areal extent of monitoring is increased, our understanding of groundwater contamination
can change such that a first determination requires additional time (PNNL-13023). The tasks of com-
paring tank source chemistry along with co-contaminants to the groundwater chemistry may be completed
in FY 2006 along with determining the areal extent of constituentsin the groundwater responsible for the
elevated specific conductance observed at key well 299-E25-93. If no other issues arise at the WMA or
in the groundwater, afirst determination report may beissued at either the end of FY 2006 or in the first
half of FY 2007. Once afirst determination has been concluded, a decision on the status of WMA A-AX
will be made. If it isdecided that operations at the WMA are responsible for dangerous waste or
dangerous waste constituents compromising groundwater quality, a further assessment to determine rate
and extent of the contamination will be put in place, as required by 40 CFR 265.93(d)(7)(i). However, if it
is determined that dangerous waste or waste constituents associated with farm operations have not
compromised groundwater quality, the site will return to interim status indicator evaluation monitoring
under RCRA regulations (40 CFR 265.93(d)(6) and by reference of WAC 173-303-400[3]).
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Appendix A

Sampling and Analysis Plan
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Appendix A
Sampling and Analysis Plan

Summary

This appendix describes groundwater sampling and analysis requirements for the first determination,
as allowed under 40 CFR 265.93(d)(5), to determine whether dangerous waste and dangerous waste
constituents from Waste Management Area (WMA) A-AX have compromised groundwater quality.

This sampling and analysis plan (SAP) describes the monitoring network, constituents, and sampling
schedule based on the outcome of the data quality objectives (DQO) process (EPA 2000) and on previous
plans (PNNL-13023). Eight wells will be sampled quarterly as part of the first determination investi-
gation. Ifit is found that no dangerous waste or dangerous waste constituents from WMA A-AX have
degraded the groundwater quality based on first determination results, the site will be reinstated to the
indicator evaluation program [40 CFR 265.93(d)(6)] and sampling will be returned to a semiannual
frequency. If, however, the first determination confirms that dangerous waste or dangerous waste
constituents from the facility have compromised groundwater quality, further assessment activities will
be initiated under a separate plan to determine the rate, extent, and level of contamination [40 CFR
265.93(d)(7)]. Site specific waste constituents are nitrate, sodium, sulfate, chromium, lead and total
organic carbon. Samples will also be analyzed for additional constituents, including anions, metals and
field parameters. Site specific waste constituents and co-varying elements are evaluated quarterly during
the first determination, starting December 2005.

A.1 Introduction

The objective of this sampling and analysis plan is to provide the information required to support
decisions for the first determination and continue building the groundwater database obtained under
interim status indicator evaluation program. This plan describes the monitoring network, constituents,
and schedule based on the outcome of the DQO process as described in the main text of this document
and from information in the indicator program monitoring plan (PNNL-13023).

A.2 Field Sampling Plan

This section lists the wells to be monitored, the sampling frequency and the constituents. Protocol for
sampling, analysis, and related activities are summarized.
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A.2.1 Sampling Objectives

The primary objective of assessment groundwater monitoring at the WMA A-AX is to provide data
to assist the first determination investigations. For example, data will be collected to help determine
whether the contaminant trends observed in key downgradient well 299-E25-93 are consistent with a
single-shell tank source. Secondary objectives are to: (a) track concentration trends near the waste site,
and (b) provide information on groundwater quality in the 200-PO-1 Groundwater Operable Unit.

A.2.2 Site-Specific Waste Constituents

The constituents that will be monitored at WMA A-AX for the assessment were determined based on the:

e Description of dangerous wastes in the Dangerous Waste Permit Application 88-21 Part A.

e Types and concentrations of constituents in the stored waste.

e Detectability of waste constituents in the groundwater.

¢ Concentrations or values of the monitoring parameters or constituents in the groundwater background
chemistry.

Based on tank waste inventory as discussed in LA-UR-96-3860 and PNNL-13023, the major consti-
tuent groups along with sample frequency are presented in Table A.2.1. Site-specific waste constituents
will be evaluated quarterly during the first determination. Additional constituents are monitored as
supporting parameters. Section A.2.3 presents further information on constituents at each monitoring
location.

TableA.2.1. Site-Specific Waste Constituent Group Along with Sampling Frequency

Site-Specific Constituent Group Sampling Frequency
Anions Quarterly
ICP Metals Quarterly
Lead Quarterly
Alkalinity Quarterly
Total Organic Carbon Quarterly®
Field Parameters/
Supporting Constituents Sampling Frequency
pH Quarterly®
Specific Conductance Quarterly®
Technetium-99 Quarterly
Temperature Quarterly
Turbidity Quarterly
(a) Collect quadruplicate measurements during each sampling event.




The analysis for anions captures the values for nitrate and sulfate, which are the main mobile anionic
species of concern found in these tanks. The analysis for metals provides concentrations for sodium and
chromium, the main mobile cations of concern found in tank waste while lead requires a separate
analytical technique. The organics listed in tank waste with the greatest concentrations are glycolate,
dibutyl phosphate (DBP), ethylenediaminetetraacetic acid (EDTA), N-(2-hydroxyethyl) ethylenediamine-
tetraacetic acid (HEDTA), and butanol. The analysis for TOC is performed in quadruplicates to monitor
for these organics. If results show an average value above the limit of quantitation for that sampling
event, further analyses will be requested for specific organic constituents. Specific conductance and pH
are collected in quadruplicate measurements to ensure data comparability with prior data.

A.2.3 Sampling L ocations and Frequency

The WMA A-AX monitoring network includes three upgradient wells and five downgradient wells.
The additional upgradient coverage, provided by newly installed wells 299-E24-22 and 299-E24-33, will
assist in discriminating between contamination from tank-associated waste and contamination sourced
from other waste storage facilities located upgradient of the site. One downgradient monitoring well is
currently planned for installation south southeast of the 241-A Tank Farm in FY 2007 to complete basic
coverage. Additional downgradient monitoring wells may be needed if results of the first determination
indicate that dangerous waste or waste constituents from the WMA have compromised groundwater
quality. The monitoring wells sampled in support of the WMA A-AX assessment are listed in
Table A.2.2, and are located in Figure A.2.1. The table also includes constituents and frequency of
sampling. Samples are collected in accordance with the procedures described in Section A.2.5.

A.2.4 Water-Level Monitoring

Groundwater levels are monitored on the Hanford Site primarily to help determine the direction and
rate of groundwater flow. Static water levels are measured prior to sampling, and a minimum of two
consistent measurements are taken to confirm precision of the measurement. A list of wells used for
water-level measurements, criteria for their selection, hydrogeologic units monitored, and descriptions of
the techniques used to collect the data are provided in Water-Level Monitoring Plan for the Hanford
Groundwater Monitoring Project (PNNL-13021). The wells, identified in PNNL-13023, are used for
annual measurements for WMA A-AX, taken in July each year when it is attempted to obtain all the
measurements in a few hours to minimize possible barometric effects. Samplers measure depth to
groundwater according to a subcontractor’s procedure. The depth to groundwater is subtracted from the
elevation of a reference point to obtain the water-level elevation above sea level.

Until recently, wells 299-E24-20, 299-E25-2, and 299-E25-46 were used to verify flow direction
established with in situ measurements. The reference elevations for these wells are part of a common
elevation survey. Thus, the problem of introducing an error by mixing references from multiple surveys
is eliminated. Well 299-E25-46 was decommissioned in 2003. However, the recently installed well
299-E25-93 appears to be a viable substitute for the decommissioned well. A vertical survey indicates a
deviation no more than 0.3 centimeter (0.01 foot) from the true vertical in the well. All newly installed
wells have been surveyed for straightness. One well is off the vertical by over 44 centimeters (1.5 feet)
and is not suitable for determining flow direction. At present, there is not enough data to evaluate the
usefulness of the other newly installed wells.
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Table A.2.2. Groundwater Sampling Matrix for the WMA A-AX

Site-Specific Constituents Supporting Constituents
@g EX
£ 3 5 -
- ~ < = + Z
8 2 < = = é 2 3 N
2 3 2L EL B R e L 5| %
= z = o} =) £ Nz ) o
O g 2 g = g = 5 £ E = s | €| £
< 2 2 | 3 g | E b 2 5 s | 2| £ | 2|38
Well ID Well Name Status =z Z n %) = @) = 2] = = < < p= =
Wells
A4756 299-E24-20 Active C Q Q Q Q Q Q Q Q Q Q Q Q Q
C4123 299-E24-22 Active C Q Q Q Q Q Q Q Q Q Q Q Q Q
C4257 299-E24-33 Active C Q Q Q Q Q Q Q Q Q Q Q Q Q
A4789 299-E25-40 Active C Q Q Q Q Q Q Q Q Q Q Q Q Q
A4790 299-E25-41 Active C Q Q Q Q Q Q Q Q Q Q Q Q Q
A4766 299-E25-2 Active N Q Q Q Q Q Q Q Q Q Q Q Q Q
C4122 299-E25-93 Active C Q Q Q Q Q Q Q Q Q Q Q Q Q
C4665 299-E25-94 Active C Q Q Q Q Q Q Q Q Q Q Q Q Q
(a) Quadruplicate measurements.
(b) Field measurement.
(c) Anions - Analytes include but not limited to nitrate and sulfate.
(d) Metals - Analytes include but not limited to chromium and sodium.
C  Wellis constructed as a WAC 173-160, Part Two resource protection well.
N  Well construction is not compliant with WAC 173-160, Part Two resource protection requirements.
Q  To be sampled quarterly starting December 2005.
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Figure A.2.1. Location Map of Groundwater Monitoring Wells Around Waste Management Area A-AX
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A.2.5 Sampling and Analysis Protocol

Groundwater monitoring for WMA A-AX is part of the Groundwater Performance Assessment
Project (groundwater project) and follows the project’s quality assurance plan, which is compliant with
EPA Requirements for Quality Assurance Project Plans (EPA/240/B-01/003, EPA QA/R-5, March 2001,
as revised). Groundwater monitoring will follow the requirements of the most recent revision of the
quality assurance project plan. This monitoring plan need not be revised to cite future revisions of the
quality assurance plan.

Project staff schedule sampling and initiate paperwork. The project uses subcontractors for sample
collection, shipping, and analysis. Quality requirements for the subcontracted work are specified in
statements of work or contracts.

The statement of work for sampling activities specifies that activities shall be in accordance with a
quality assurance project plan that meets the requirements defined in Requirements for Quality Assurance
Project Plans (EPA/240/B-01/003, EPA QA/R-5, 2001, as revised). Additional requirements are speci-
fied in the statement of work. Groundwater project staff conduct laboratory audits and field surveillances
to assess the quality of subcontracted work and initiate corrective action if needed.

A.25.1 Scheduling Groundwater Sampling

The groundwater project has the responsibility for scheduling well sampling. Many wells are
sampled for multiple objectives and requirements. Scheduling activities help manage the overlap,
eliminating redundant sampling and meeting the needs of each sampling objective.

A.2.5.2 Chain of Custody

Pacific Northwest National Laboratory (PNNL) and the well sampling subcontractor use chain-of-
custody procedures and documentation that are consistent with Requirements for Quality Assurance
Project Plans (EPA/240/B-01/003, EPA QA/R-5, March 2001, as revised). Use of these protocols
documents the integrity of groundwater samples from the time of collection through data reporting.
The forms are generated during scheduling (see Section A.2.5.1) and managed by the samplers.

A.2.5.3 Sample Collection

Groundwater samples are collected as described in a subcontractor procedure. Samples generally are
collected after three casing volumes of water have been purged from the well or after field parameters
(pH, temperature, specific conductance, and turbidity) have stabilized (i.e., after two consecutive
measurements are within 0.2 units pH, 0.2°C for temperature, 10% for specific conductance, and turbidity
<5 Nephelometric Turbidity Units [NTU]). For routine groundwater samples, preservatives are added to
the collection bottles before their use in the field. Samples to be analyzed for metals are usually filtered
in the field so that results represent dissolved metals.
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A.2.5.4 Analytical Protocols

Procedures for field measurements are specified in subcontractor’s procedures. Each instrument is
assigned a unique number that is tracked on field documentation and is calibrated and controlled
according to procedure. Additional calibration and use instructions are specified in the instrument user’s
manuals.

Laboratory analytical methods are specified in contracts with the laboratories, and are standard
methods from Test Methods for Evaluating Solid Waste:  Physical/Chemical Methods (EPA SW-86,
1986, as revised) or Methods for Chemical Analysis of Water and Wastes (EPA 600/4-79-020, 1979, as
revised).

A.3 Quality Assurance

The groundwater project’s quality assurance plan is compliant with EPA Requirements for Quality
Assurance Project Plans (EPA/240/B-01/003, EPA QA/R-5, March 2001, as revised). A quality control
plan is included in the groundwater project quality assurance plan, and quality control sampling
requirements for subcontracted work are discussed in a statement of work.

The groundwater project’s quality control program is designed to assess and enhance the reliability
and validity of groundwater data. This is accomplished through evaluating the results of quality control
samples, conducting audits, and validating groundwater data. This section describes the quality control
program for the entire groundwater project, which includes the WMA A-AX. The quality control
practices of the groundwater project are compliant with the Tri-Party Agreement (Ecology et al. 1989, as
amended), Section 7.8. Accuracy, precision, and detection are the primary parameters used to assess data.
Data for these parameters are obtained from two categories of quality control samples: those that provide
checks on field and laboratory activities (field quality control) and those that monitor laboratory perform-
ance (laboratory quality control). Table A.3.1 summarizes the types of samples in each category and the
sample frequencies and characteristics evaluated.

A.3.1 Quality Control Criteria

Quality control data are evaluated based on established acceptance criteria for each quality control
sample type. For field and method blanks, the acceptance limit is generally two times the instrument
detection limit (metals), method detection limit (other chemical parameters), or minimum detectable
activity (radiochemistry parameters). However, for common laboratory contaminants such as acetone,
methylene chloride, 2-butanone, and phthalate esters, the limit is five times the method detection limit.
Groundwater samples that are associated (i.e., collected on the same date and analyzed by the same
method) with out-of-limit field blanks are flagged with a Q in the database to indicate a potential
contamination problem.
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Table A.3.1. Quality Control Samples

Sample Type Primary Characteristics Evaluated Frequency
Field Quality Control
Full Trip Blank Contamination from containers or transportation 1 per 20 well trips
Field Transfer Blank Airborne contamination from the sampling site 1 each day volatile organic compound
samples are collected
Equipment Blank Contamination from non-dedicated sampling 1 per 10 well trips or as needed®
equipment
Duplicate Samples Reproducibility 1 per 20 well trips
Laboratory Quality Control
Method Blank Laboratory contamination 1 per batch
Lab Duplicates Laboratory reproducibility Method/contract specific®
Matrix Spike Matrix effects and laboratory accuracy Method/contract specific®
Matrix Spike Duplicate Laboratory reproducibility and accuracy Method/contract specific®
Surrogates Recovery/yield Method/contract specific®
Laboratory Control Sample Accuracy 1 per batch
Double Blind Standards Accuracy and precision Varies by constituent®

(a) When a new type of non-dedicated sampling equipment is used, an equipment blank should be collected every time
sampling occurs until it can be shown that less frequent collection of equipment blanks is adequate to monitor the
equipment’s decontamination procedure.

(b) If called for by the analytical method, duplicates, matrix spikes, and matrix spike duplicates are typically analyzed at a
frequency of 1 per 20 samples. Surrogates are routinely included in every sample for most gas chromatographic methods.

(c) Double blind standards containing known concentrations of selected analytes are typically submitted in triplicate or
quadruplicate on a quarterly, semi-annual, or annual basis.

Field duplicates must agree within 20%, as measured by the relative percent difference (RPD), to be
acceptable. Only those field duplicates with at least one result greater than five times the appropriate
detection limit are evaluated. Unacceptable field duplicate results are also flagged with a “Q” in the
database.

For chemical analyses, the acceptance criteria for laboratory duplicates, matrix spikes, matrix spike
duplicates, surrogates, and laboratory control samples are generally derived from historical data at the
laboratories in accordance with Test Methods for Evaluating Solid Waste: Physical/Chemical Methods
(EPA SW-86, 1986, as revised). Typical acceptance limits are within 25% of the expected values,
although the limits may vary considerably with the method and analyte.

Table A.3.2 lists the acceptable recovery limits for the double-blind standards for selected WMA
A-AX monitoring constituents. Double-blind standards of the constituents of concern are submitted to
the primary laboratory in triplicate or quadruplicate on a quarterly basis. These samples are prepared by
spiking background well water, as appropriate, with known concentrations of constituents of interest.
Spiking concentrations range from the detection limit to the upper limit of concentration determined in
groundwater on the Hanford Site. Double blind standard results that are outside the acceptance limits are
investigated and appropriate actions are taken if necessary. Because the results of double-blind standards
provide information on laboratory precision and accuracy, these standards are useful tools to verify that
the project DQOs is being met.
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Table A.3.2. Recovery Limits for Double Blind Standards

Constituent Frequency Recovery Limits Precision Limits (RSD)

Nitrate Quarterly 75-125% +25%

Sulfate Quarterly 75-125% +25%

Sodium Quarterly 75-125% +25%
Chromium Annually 80-120% +20%

Total Organic Carbon® Quarterly Varies Varies
Specific Conductance Quarterly 75-125% +25%

Lead Quarterly 75-125% +25%

(a) The spiking compound generally used is potassium phthalate. Other spiking compounds may also

be used.
RSD = Relative Standard Deviation

Holding time is the elapsed time period between sample collection and analysis. Exceeding
recommended holding times could result in changes in constituent concentrations due to volatilization,
decomposition, or other chemical alterations. Recommended holding times depend on the analytical
method, as specified in Test Methods for Evaluating Solid Waste: Physical/Chemical Methods (EPA
SW-86, 1986, as revised) or Methods for Chemical Analysis of Water and Wastes (EPA 600/4-79-020,
1979, as revised). Holding times are specified in laboratory contracts. Data associated with exceeded
holding times are flagged with an “H” in the Hanford Environmental Information System (HEIS)
database.

Additional quality control measures include laboratory audits and participation in nationally based
performance evaluation studies. The contract laboratories participate in national studies such as the EPA-
sanctioned water pollution and water supply performance evaluation studies. The groundwater project
periodically audits the analytical laboratories to identify and solve quality problems or to prevent such
problems. Audit results are used to improve performance. Summaries of audit results and performance
evaluation studies are presented in the annual groundwater monitoring report.

A.3.2 Groundwater Data Validation Process

The groundwater project’s data validation process provides requirements and guidance for validation
of groundwater data that are routinely collected as part of the groundwater project. Validation is a
systematic process of reviewing data against a set of criteria to determine whether the data are acceptable
for their intended use. This process applies to groundwater data that have been verified (see Sec-
tion A.4.1) and loaded into HEIS. The outcome of the activities described in the following paragraphs is
an electronic data set with suspect or erroneous data corrected or flagged. Groundwater monitoring
project staff document the validation process quarterly by signing a checklist, which is stored in the
project file.
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Responsibilities for data validation are divided among project staff. Each groundwater interest area is
assigned to a project scientist who is familiar with the hydrogeologic conditions of that site. The data
validation process includes the following elements:

e Generation of datareports. Twice each month, data management staff provide tables of newly
loaded data to project scientists for evaluation (biweekly reports). Also, after laboratory results from
a reporting quarter have been loaded into HEIS, staff produce tables of water-level data and ana-
lytical data for wells sampled within that quarter (quarterly reports). The quarterly data reports
include any data flags added during the quality control evaluation or as a result of prior data review.

e Project scientist evaluation. As soon as practical after receiving biweekly reports, project scientists
review the data to identify changes in groundwater quality or potential data errors. Evaluation
techniques include comparing key constituents to historical trends or spatial patterns. Other data
checks may include comparison of general parameters to their specific counterparts (e.g., conduc-
tivity to ions) and calculation of charge balances. Project scientists request data reviews if
appropriate (see Section A.4.2). If necessary, the laboratory may be asked to check calculations or
re-analyze the sample, or the well may be resampled. After receiving quarterly reports, project
scientists review sampling summary tables to determine whether network wells were sampled and
analyzed as scheduled. If not, they work with other project staff to resolve the problem. Project
scientists also review quarterly reports of analytical and water-level data using the same techniques
as for biweekly reports. Unlike the biweekly reports, the quarterly reports usually include a full data
set (i.e., all the data from the wells sampled during the previous quarter have been received and
loaded into HEIS).

e Staff report results of quality control evaluations informally to project staff, DOE, and Washington
State Department of Ecology each quarter; DOE will provide them to EPA on request. Results for
each fiscal year are described in the annual groundwater monitoring report.

A.4 Data Management, Evaluation, and Reporting

This section describes how groundwater data are stored, retrieved, and interpreted.

A.4.1 Loading and Verifying Data

The contract laboratories report analytical results electronically and in hard copy. The electronic
results are loaded into HEIS. Hard copy data reports and field records are maintained as part of the
Tri-Party Agreement administrative record. Project staff perform an array of computer checks on the
electronic file for formatting, allowed values, data flagging (qualifiers), and completeness. Verification
of the hard copy results includes checks for (1) completeness, (2) notes on condition of samples upon
receipt by the laboratory, (3) notes on problems that arose during the analysis of the samples, and
(4) correct reporting of results. If data are incomplete or deficient, staff work with the laboratory to get
the problems corrected. Notes on condition of samples or problems during analysis may be used to
support data reviews (see Section A.4.2).
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Field data such as specific conductance, pH, temperature, turbidity, and depth-to-water are recorded
on field records. Data management staff enter these into HEIS manually through data-entry screens,
verify each value against the hard copy, and initial each value on the hard copy.

A.4.2 Data Review

The groundwater project conducts special reviews of groundwater analytical data or field measure-
ments when results are in question. Groundwater project staff document the process on review forms, and
results are used to flag the data appropriately in HEIS. Various staff may initiate a review form: e.g.,
project scientists, data management staff, and quality control staff. A project scientist assigned to
examine a review form determines and records the appropriate response and action on the review form,
including changes to be made to the data flags in HEIS. Actions may include updating HEIS with
corrected data or result of re-analysis, flagging existing data (e.g., “R” for reject, “Y” for suspect, “G” for
good), and/or adding comments. Data management staff updates the temporary “F” flag to the final flag
in HEIS.

A.4.3 Interpretation

After data are validated and verified, the acceptable data are used to interpret groundwater conditions
at the site. Interpretive techniques include:

e Hydrographs — graph water levels versus time to determine decreases, increases, seasonal, or man-
made fluctuations in groundwater levels.

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 in groundwater flow directions.

¢ Plume maps — map distributions of chemical in the aquifer to determine extent of contamination.
Changes in plume distribution over time aid in determining movement of plumes and direction of
flow.

e (Contaminant ratios — can sometimes be used to distinguish between different sources of
contamination.

A.4.4 Reporting
Chemistry and water-level data are reviewed after each sampling event and are available in HEIS.

Any unusual results for the WMA A-AX Unit will be summarized in letter reports or informal reports
to Ecology (e.g., reports via e-mail or presented at meetings). Formal, interpretive reports for the entire
Hanford Site are issued annually in March (e.g., Hanford Ste Groundwater Monitoring for Fiscal Year
2003, PNNL-14548).



A.4.5 Change Control

The approach to making changes in WMA A-AX monitoring activities, associated documents, and
approval requirements are listed in Table A.4.1.

TableA.4.1. Change Control for Groundwater Monitoring in the WMA A-AX

Type of Change Action Documentation
Temporarily (<1 year) adding constituents, wells, | Project management approval; | Project’s schedule tracking
or increasing sampling frequency notify regulator if appropriate | system.
Permanently (>1 year) adding constituents, wells, | Revise assessment plan Revised plan or interim
or increasing sampling frequency change notice.
Deleting constituents or wells; decreasing Obtain regulator approval Initial approval may be verbal
frequency prior to change. Revise or e-mail, followed by revised
assessment plan. plan or interim change notice.
Unavoidable changes (e.g., dry wells; delayed Notify regulator. Project’s schedule tracking
samples, one-time missed samples due to broken system; notification via letter,
pump, lost bottle, etc.) report, e-mail or meeting
minutes.
Revision to sampling and analysis plan Revise plan; obtain regulator Revised plan.
approval; distribute plan.

A5 Health and Safety

All field operations will be performed consistent with PNNL health and safety requirements as
described in PNNL’s online Systems Based Management System. For work performed by other
contractors, these standards are implemented via subcontracts and work orders.

Where necessary, work planning packages will include, as appropriate, a job hazard analysis, and/or a
site-specific health and safety plan, and applicable radiological permits.

The sampling procedures and associated activities will implement as low as reasonably achievable
practices to minimize radiation exposure to the sampling team, consistent with requirements outlined in
accepted PNNL procedures.
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at Waste Management Area A-AX



Appendix B

As-Built Diagrams of Groundwater Monitoring Wellsat Waste
Management Area A-AX

The following as-built diagrams illustrate specifications of well construction and the general
lithol ogic information recorded during the drilling of each well. All depths and dimensions are in feet and
inches, as they were recorded during the drilling and construction of the wells. Included are the eight
wellsin the current A-AX network. As-built diagrams for some newly installed are not available.
However, well summary sheets, which have similar information, are substituted for these wells.
Additional wells may be added to the network if results from the assessment investigation find it

necessary.
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WELL CONSTRUCTION AND COMPLETION SUMMARY

britling Sample Drive barrel WELL TEMPORARY
Method:_Cable tool Method:_Hard tool NUMBER:_299-E24-20 WELL NO:_None
Drilling Additives Hanford

Fluid Used:_Raw water Used:__ Mone Coordinates: N/S _N 41,226 E/W _W 48,038
Driller's WA State State NAD&3 136,049.4m 575,251.1m
Name:_K Olson Lic Nr:_Not documented Coordinates: N 446,405 - E _2,247,181
Drilling Company Start
Company:_Kaiser Engineers Location:_Hanford Card #:__Not documented T R S,
Date Date Elevation
Started:_31Jan91 Complete:_14Mar91 Ground surface:_685.85-ft Brass cap

Depth to water: 281.6-ft Mar91 -

(Ground surface)283.7-ft 23Jun93 I +—————| Elevation of reference point: [689.28-ft]

(top of casing)
! Height of reference point above[_3.43-ft ]
ground surface

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

Depth of surface seal [3.0420.4-ft]
Type of surface seal:

Cement grout to 20.4-ft, has
4-ftx4-ftxb-in concrete pad
extending 3.0-ft into annulus

0=5: (Not documented)

5+15: sl silty gravelly SAND
15+20: Gravelly SAND

20-22: Sl silty gravelly SAND
22»22.5: Gravelly SILT
22.5435: Gravelly SAND
35+90: Sandy GRAVEL i
90+95: Gravelly SAND

95+100: Sl gravelly SAND
100+105: SAND

105+115: Sandy GRAVEL
115#125: Gravelly SAND
125+130: Sandy GRAVEL
130+135: Gravelly SAND
135+140: SAND

140+160: Gravelly SAND
160+185: SAND

185+200: Sl gravelly SAND
200+210: SAND

210%215: Gravelly SAND
215+220: SAND

220+225: SL gravelly SAND
225+230: SAND

230-240: Sl gravelly SAND
240+250: Gravelly SAND
250+255: Sl gravelly SAND
255+264.5: Gravelly SAND
264.5+274.5: SAND

274.5+275: Gravelly sandy SILT
275+290: Gravelly SAND
290+295: Sandy GRAVEL
295+300: SAND

300+304: sandy GRAVEL

Hole diameter,
20.3»163.1-ft, 11-in nominal
163.1+304.0-ft, 9-in nominal

4-in ID stainless steel casing,
+0.7-279.2-ft

Bentonite crumbles,
18.3#269.3-ft, 8+20-mesh

Depth to bottom,
300.8-ft, 19May93

%/ -in bentonite pellets,
269.3-274,7-ft

Silica sand pack,
274.7-300.5-ft, 20-40-mesh
300.5-303.1-ft, 8-12-mesh

4-in 1D stainless steel screen,
279.24299.7-ft, #10-slot
with channel pack

Borehole drilled depth: [_304.0-ft)

A

Date :_035e
Reference :_WHC-SD-EN-DP-041

Drawing By:_RKL/2E24-20.ASB
: 03Sep93
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E24-20

299-E24-20

200 Aggregate Area Management Study
Single Shell Tanks .

N 41,226 W 48,038 [200E-24Sep91]
N 466 405 E 2, 267 181 [HANCONV]

N 136,049.4m E S?S 251 1im {NAD&S 24Sep91]
Mar91

304.0-ft

Not documented

281.6-ft, 13Mar91;

283.7-ft, 23Jun93

4-in stainless steel, +0.7+279.2-ft;

6-in stainless steel, +3.4+70.5-ft

689.28-ft, [NGVD '29-24Sep91]

685.85-ft, Brass cap [NGVD'29-24Sep91]

Not appllcable

279.2#299.7-ft, 4-in #10-slot stainless steel, with channel pack
FIELD lNSPECTIOH . 194ay93;

4 and é-in stainless steel casing.

4-ft by 4-ft concrete pad, 4 posts, 1 removable.
Capped and locked, brass cap in pad with well ID.
Not in radiation zone.

OTHER:

Geolog!st driller

Not appllcable

Not applicable

Not applicable

WELL DESIGNATION
CERCLA UNIT

RCRA FACILITY
HANFORD COORDINATES
LAMBERT COORDINATES

DATE DRILLED

DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH TO WATER (GS)

M 6 WE S B8 S8 BE 4 Be 88

CASING DIAMETER

.

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

LU A T T T

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION

®e 4m wv ww ww wE wE we

LISTED USE SST monthly water level measurement, 01Jun91%23Jun93;
CURRENT USER WHC ESBM w/l monitoring and RCRA sampling,

PUMP TYPE Hydrostar

MAINTENANCE
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample WELL TEMPORARY
Method:_Cable tool Method:_Hard tool (nom) | NUMBER:_299-E25-2 WELL NO:_216-A-1 #6
Drilling Additives Hanford

Fluid Used:_Water Used:_Not documented Coordinates: N/s N 41,265.5 E/W MW 47,175.1
Driller's WA State ] State NADB3 N 136,062.2m E 575,514.0m
Name:_Row/Richards Lic Nr:_Not documented Coordinates: N L46, 446 E _ 2,248,044
prilling Company Start

Company:__Not documented Location:Not documented | Card #:Not documented T R S
Date Date Elevation

Started:__03Feb54 Complete:_15Mar55 Ground surface:_673.6-f timated

Depth to water:_284-ft Mar55

(Ground surface)271.3-ft 24Jun93 I +—— | Elevation of reference point: [5675.45-ft]

GENERALIZED
STRATIGRAPHY

Driller's
Log

0-10: TOP SOIL and SAND
10-30: Sandy SILT

30»33: SAND and GRAVEL
33~50: Sandy SILT

50-60: SAND, SILT

60»85: Sandy SILT

85+115: SAND, SILT i
115+122: GRAVEL

122+135: Sandy SILT
135#205: SAND and SILT
2054210: GRAVEL

2104260: GRAVEL, SAND
260-270: SILT, SAND
270%275: GRAVEL and SILT
275+290: GRAVEL

290+315: GRAVEL and SAND
315+320: SAND

320+330: GRAVEL and SAND
330+335: GRAVEL

3354340: GRAVEL, SAND
340+356: GRAVEL, SAND, SILT
356~365: GRAVEL, SAND, MUD
365+375: BASALT

REMEDIATION:
Jan82, by David Garcia?
Perforated 0~235-ft.
Set 6-in liner to 239-ft.
Poured 10-gals of fine sand,
then 18-gals of cement and
checked for leaks. Completed
with 200-gals of thin grout.

Drawing By:_RKL/2E25-02.ASB
Date 03Sep93

Reference : HANFORD WELLS

.
5

el e i e e
e e s ______'_______"_:_'_'__..."';..."'_-—-: —

I’

A

(top of casing)

Height of reference point above[_1.9-ft 1]
ground surface

Depth of surface seal [_0~235-ft)
Type of surface seal:

Cement grout between 6-in liner
and 8-in (perforated) casing

8-in 1D carbon steel casing,
+71-364-ft

Perforated during remediation,
0-235-ft, 2 cuts/ft

6-in ID carbon steel liner,
+1.9-ft=240-ft

Hole diameter, 9-in nominal
0+364-ft

sand plug
”230*240-!?

Packer set:

2 240-ft —

8-in casing perforations,
0~235-ft, 2 cuts/ft

276w316-ft, 4 holes/ft —

Interval shortened, 14Mar90 )
Added 14-sacks sand M
DTB="316-ft.

R76 =3/ C Yulefsint
. ) ‘ /

Hole diameter, 8-in nominal
364w375-ft

Borehole drilled depth: [ 375-ft )
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD COORDINATES
LAMBERT COORDINATES

DATE DRILLED

DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH TO WATER (GS)

CASING DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION
LISTED USE

CURRENT USER

PUMP TYPE
MAINTENANCE

.

we 48 we W W

e e we &8 88 B ®E W

RESOURCE PROTECTION WELL - 299-E25-2

299-E25-2

Not applicable

200 Aggregate Area Management Study -

N 41,265.5 W 47,175.1 [17sep90-200E]

N 446,446 E 2,248,044 [HANCONV] ;

N 136,062.2m E 575,514.0m [17Sep90-NAD83]
Mar55

375-ft

Not documented

286-ft, Mar55;

271.3-ft, 24J4un93

8-in, carbon steel, "+1+364-ft;

6-in, carbon steel, +1.9+240-ft

675.45-ft, [17sep90-200E]

673.6-ft, Estimated

0-235 and 276-316-ft

Not applicable

FIELD INSPECTION, 13May91,

6 and 8-in carbon steel casing. Capped and locked
No pad, no posts. no permanent identification.

In surface radiation zone.

Driller .

Not applicable

Not applicable

Not applicable

SST monthly water level measurement, 29Mar56424Jun93;
WHC ESEM w/l monitoring,

Electric submersible.

14Mar90 - Added 14 sacks sand. DTB=317.8-ft (TOC).
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample

Method:_Cable tool Method:_Drive barrel
Drilling 200 W Water Additives

Fluid Used:_Supply Used:_ Not documented
Driller's WA State

Name:_L. Watkins Lic Nr:_Not documented
Drilling Company
Company:_Kaiser Engineers Location:_Hanford

Date Date

Started:_07Aug8%9 Complete:_18Sep89

WELL TEMPORARY
NUMBER:_299-E25-40 WELL NO:
Hanford

Coordinates: N/S _N 47,759.6 E/W _MW 47,334.8

State NADE3 N 136,212.6m E 575,464 .9m
Coordinates: N 452,940 E _2,247 B&B
Start

Card #:_ Not documented T R s
Elevation

Ground surface:_662.80-ft (Brass cap)

Depth to water:_257.4-ft Aug89
(Ground surface)260.7-ft 24Jun93

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

0+40: SAND, trace COBBLES
2 5 and 20-ft

40»45: Sandy GRAVEL

45%65: SAND

65+75: Sl gravelly SAND

75+80: Sandy GRAVEL

80~100: Gravelly SAND i

100+165: SAND

165+175: Sl gravelly SAND

175%195: SAND

195+210: Sandy GRAVEL

210+220: Sl gravelly SAND

220+250: SAND

250+255: Sl muddy SAND

255+260: MUD

260+265: Sl gravelly SAND

265+274: sandy GRAVEL

l +«+———| Elevation of reference point: [665.71-ft]

T

(top of casing)
Height of reference point above[_2.9-ft 1
ground surface

Depth of surface seal

Type of surface seal:
Cement grout, 2.0+20.3-ft
4x4-ft x 6-in concrete pad
extends 2.0-ft into annulus

[2.0-20.3-ft)

4-in ID stainless steel casing,

+1,254252.0-ft

Hole diameter,
0»143.6-ft, 11-in nominal
143.6+274.0-ft, 9-in nominal

Bentonite crumbles,
20.3+244.8-ft, 8+20-mesh

-in Volclay bentonite tablets,
244 .8+248.4-ft

Silica sand pack,
248.4%274.0-ft, 16+30-mesh

4-in stainless steel screen,
252.0+273.0-ft, #10-slot
w/channel pack

Drawing By:_RKL/2E25-40.ASB
Date :_08Sep93

: 08Sep93
Reference :_WHC-MR-0209

Borehole drilled depth: [_274.0-ft)
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E25-40

WELL DESIGNATION
CERCLA UNIT

RCRA FACILITY
HANFORD COORDINATES
LAMBERT COORDINATES

DATE DRILLED

DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH TO WATER (GS)

CASING DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE

CURRENT USER

PUMP TYPE
MAINTENANCE

e as ss ws

T T T

R O L TR T T

299-E25-40

200 Aggregate Area
SST WMA A-AX, 241-
N 47,759.6 W

N 452,940 E 2,
N 136,212.6m E
Sep89

274.0-ft

Not documented
257.4-ft, 31Aug89;
260.7-ft, 24Jun93
4-in stainless ste
6-in stainless ste
665.71-ft,
662.80-ft, Brass ¢
Not applicable
252.0%273.0-ft, &4-
FIELD INSPECTION,
Stainless steel ca
capped and locked,
Mot in radiation z
OTHER:

Geologist, driller
Not applicable

Not applicable
Not applicable
SST monthly water
WHC ESEM W/l monit
Hydrostar

Management Study

AX Tank Farm N
47,334.8 [04Jan90-200E]
247,868;  [HANCONV]
575,464.9m [04Jan909-NADS3]

el, +1.25+252.0-ft;

el, +2.9%70.5-ft
[04Jan90-200E]

ap [04Jan90-200€E]

in #10-slot stainless steel w/channel pack

02Feb90; : :

sing. 4-ft by 4-ft concrete pad, 4 posts, 1 removable
brass cap in pad with well ID.

one.

level measurement, 01Dec89+24Jun93;
oring and RCRA sampling
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample Drive barrel
Method:_Cable tool Method:_Hard tool
prilling 200 W Water Additives

Fluid Used:_Supply Used:__None

Driller's WA State

Name:_C. Whamsley Lic Nr:_Not documented
brilling Company

Company:_Kaiser Engineers Location:_Hanford

Date Date

Started:_08AugB89 Complete:_225ep89

WELL TEMPORARY
NUMBER:_299-E25-41 WELL NO:

Hanford

Coordinates: N/S _N_41,541.8 E/W _MW 47,330.9
State NADS3 N 153,146.2m E 575,466.3m
Coordinates: N 446,722 E _2,247,888
Start

Card #:__Not documented T R S
Elevation

Ground surface:_668.10-ft (Brass cap)

Depth to water:_262.2-ft Sep89
(Ground surface)266.0-ft 19Aug93

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

0+15: SAND

15+20: SL muddy SAND

20-30: Sandy GRAVEL

30-40: SAND

40%45: Muddy sandy GRAVEL
45450: S gravelly SAND
50#60: SAND ]
60~70: Sl gravelly SAND
70+80: Gravelly SAND

80+85: Sl gravelly SAND
85+100: Gravelly SAND
100+120: SAND

120+130: Interbedded SAND~muddy SAND
130~180: SAND

180+190: Sl gravelly SAND
190+200: SAND

200+210: Sandy GRAVEL
210+220: Gravelly SAND
220+230: Muddy sandy GRAVEL
230+255: Gravelly SAND
255+265: Sandy MUD

265+270: Muddy sandy GRAVEL
270+279: Sandy GRAVEL

Drawing By:_RKL/2E25-41.ASB
Date :_08Sep93

_085ep93
Reference :_WHC-MR-0209

Elevation of reference point:
(top of casing)

| Height of reference point above[_3.2-ft ]
ground surface

[671.26-ft)

| Depth of surface seal
Type of surface seal:

| Cement grout, 2.0+17.5-ft
4x4-ft x 6-in concrete pad
extends 2.0-ft into annulus

[2.0+17.5-ft]

4-in ID stainless steel casing,
+2.14255.3-ft

Hole diameter,
2.0~138.6-ft, 11-in nominal

138.6-279.0-ft, 9-in nominal

Bentonite crumbles,
17.5+248.7-ft, 8-20-mesh

-ih Volclay bentonite tablets
248.7+252.4-ft

Silica sand pack,
252.4+279.0-ft, 16-30-mesh

4-in stainless steel screen,
255.3-276.3-ft, #10-slot
w/channel pack

Borehole drilled depth: [_279.0-ft]
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E25-41

WELL DESIGNATION
CERCLA UNIT

RCRA FACILITY
HANFORD COORDINATES
LAMBERT COORDINATES

DATE DRILLED .
DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH TO WATER (GS)

CASING DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION
LISTED USE

CURRENT USER

PUMP TYPE
MAINTENANCE

s a8 as 4s ws

299-E25-41

200 Aggregate Area Management Study
SST WMA A-AX, 241-AX Tank Farm

N 41,541.8 W 47,330.9 ([04Jan%0-200E)
N 446,722 E 2,247,888 [HANCONV]

N 136,146.2m E 575,466.3m [04Jan90-NAD83]
Sep89

279.0-ft

Not documented
262.2-ft, 22Sep89;
266.0-ft, 19Aug93

4-in stainless steel, +2.1+255.3-ft;
6-in stainless steel, +3.2+70.5-ft

671.26-ft
668.10-ft (Brass cap)
Not applicable

255.3%276.3-ft, 4-in #10-slot stainless steel w/channel pack
FIELD INSPECTION, 02Feb90;

Stainless steel casing.

4-ft by 4-ft concrete pad, 4 posts, 1 removable

capped and locked, brass cap in pad with well 1D.

Mot in radiation zone.

OTHER:

Geologist, driller
Not applicable
Not applicable
Not applicable

SST monthly water level measurement, 01Dec89+19Aug93;
WHC ES8M w/l monitoring and RCRA sampling

Hydrostar
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299-E25-93
AS-BUILT WELL CONSTRUCTION AND COMPLETION SUMMARY

Dnliing Sample WELL TEMPORARY
Mathod: Becker Hammer Method: Grat/Spit Spoon NUMBER: 2992422  C4123 WELLNO: Not Allowsd
Dnlling Additves.
Flud Used:  Alr Usad: None Coordi N  Notd ted
Dnitier's WA Siate . 4 4
Name: Paul Lodder Lk Nr: 1628 c E  Not
Dty Company Start
C r,v v LayneCt Locaton:  Salt Lake City, Ut Card & RO6132
Date Date Elevaton
Started: 10Juld3 Completed:  17Jul03 Ground Surface:
Depthto Water:  286.02f1 17Jul03 Elevation of Reference Point: m
(Ground surtace) — Height of Reference Point Above
ight of
GENERALIZED Goologlst's Log M Ground Surface:
STRATIGRAPHY Depth of Surface Seal: 10n
Type of Surface Seal: 4x4 Concrete Pad
021 Back Fov¥ve Fitt Casing Screen
i ';jﬁ's aravely Sand (35) H M oinchhole AR
25. 175 -i;ms::’:s) ¢ _ Cmeggasluﬂam 304 S5 sch5 csg
10-27651:
9-inch hole
Granular
bentonite

175+ 180 N ; gravedly Sand (g5}
180- 220 At : Sand (S)

220- 225 0 gravely Sand (gS)
225-270R: Sand (5)

270- 212 1t : miltyiclay (m)
272281 0: Sand(S) - ’ - 276.5-281.1 10

281 - 285 1t ; gravelly Sand (S} + 4 S-inch hole - 286.21-321.26 0
2685 290 1 Sand (S) o 1/4" bentonite . :
303508 Sy o) I I pells a5t
TR I I 281.1-323.68R: 304 SS wire wrap
310- 230 01.: sity sandy Gravel (msG) I I g-inch hole . 020 slot sem
E—— 10/20 Silica sand 321.26- 323.68 ft
32368-330R: :
9-inch hole 4 inch
10720 Silica sand S5 sumplend cap

330 ft : Borehole drilled depth

0-330 ft: B-in. Becker Hammer 9°X5"
dual wall temp drive pipe

Report Form: WELLS  Project Fie WELLS GPJ

Drawing By:  JEA
Reference: Hanford Weils ) . »
Revision:

0
Revision Date: 060ct03
Print Date: 070ct03
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WELL SUMMARY SHEET StatDate: oalrolos fpuat of 2
Finish Date: o11v9lox

Wall1D: ¢ g1y~ Well Nama: 29Q-Fa4-373
Location: - Project: ¢y o32 RoeA dri n',gs
Prepared BY: ¢ \vay\aveviactines. |Date:cq|a;,[b3 Reviewed8y: [ D Walkepr lDale: E/H/o 3
¥
Signature! ¢ 9. o xQp. s o o o Signature: M-
CONSTRUC“OH:&TA Degth | GEOLOGIC/HYDROLOGIC DATA
epth in
Description Diagram eet G'fgghb Lithologic Description
Yy Crused
o QD Aum \:&L\ Igm?ah:‘i I__I . O - T "‘ ” t.:. [ ..-__. 3 ravel
earon 3tee) Casing, @ ’ N PO M T-EL X € D)
g ~ i‘ﬁ".{“:}ﬁ‘ z ’ \
M A S G - 38 vel ¢
W ~J S, :.E'f‘wi.';' - -
3 " A L IR 98 =195~ Swanp (&)
] - 3 ;
et 1o abgut permanent r‘\\ . \\J
[N N
~ ~» 4o
u . . [N - A
4 IO 55304 seched \O oisecr | < \‘.]
-
+3.00°—> 396. 0’ L\" ‘\i
o - ~
- L\H \'\:]
P, cemtnT qrgul | N E'\,i
ol —> 10.0° | \4 >
N b '] .15
Sy - "\i
franuiar gl e L ::\" ;\\
~ ~
10.07 =D 396,17 N s ‘l
I~ ANE
\\J '\\ '
L % :
L ) Ny |ve v
~ o "
LN N 45
N N Sy g
~ Y
K S L
h\ 9 ;
N - i
r\\\ '\\ ‘5
P N 1 |0 —fEERE
N \| el
| S ‘\\ 9&-.??;'5-,.:
~ LY A Al 12€ = 180" e 5an0Cas)
L\‘ \.| ey -
l\"\ \\\I '(gld’jn‘}‘ =207 ao
L g Sl e
—QML% i A B ;"F;:*E,'t’}
\'-, . s 1 ' ?;ﬁ-iﬁ?ci
——twoatvad Lrom qeowndi P10 L7y Jaeo —gRAAGH
. . . . 0 el
I~ hE
~ - r R
BA\ Ja0thg are iy Leet R A o =~ raull
ro surfo l:\. ' \\‘l- '~ 990” sanpls)
N\"‘ e \\‘] .
~ 1,
I~ Y N

A-5003-643 (03/03)
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WELL SUMMARY SHEET

Start Date: o9]nl0n
Finish Date: o1l ;1103

Page 3 _of 2

WelllD: c.dta3

WellName: a4 -2 ad-27

Location: \wogpe o8 aut- AY Tank Cavem

Project: edos Rerg deilling

0.0w" SVoT eont. wire-uwonp
welsereen (55 304 schved. 10!

Prepared By: ¢ g e yve vy cMIne 3 |Data: o]l vilvy Reviewed By: L.D. (,d; { kp_r- N |Data:8 /e
Signatura: CO &th'-"- ., Signature: /ﬁ/&%
CONSTRUCTIOH'BA‘I‘A Deoth | GEOLOGIC/HYDROLOGIC DATA
epth in
Description Diagram Foet Gﬁ'g" Lithalogic Description
SR TR
Yo hermtonite pa\cy st L\ s \4 Sue "E;g‘%‘;%
) A Aty
A\ ———>2a1,17 NDK Eﬁéﬁ”"‘;‘
. h RN - d
LO=20 ynesh sitica sand ! '/g%)-; & 370 —~ 1Tl ia
A 3
22%117 ™2 %ap” X s
TR
2190 — L a8\ sann (s)
! Py s

2863 ——> 331347 ¥ o sap 100" e cavelly 5aapla$
) :--q‘ "'"'3 ' 2 TRyl -,
2o ched 10 St 3a0 ._'S?"ﬁ 10 ~32D $i Mty sand 2 A veEl
N Ll
endcap 3 % é Lms 6

3212 u‘-——)_z::}.g‘g -

AT Q10 urd <ucfoce

”, #
Fﬁ@:&g 29 \, a8 q uc\\
ﬁ%ﬁ 21085 ~5907 sann(s)

1 epd

Snf

TD = 330 “'ﬁ"

shedic, water = ag b.oz'baz ,
Coqlsylos)
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IReport Form; WELLS Propect Fde. WELLS GPJ

299-E25-93

AS-BUILT WELL CONSTRUCTION AND COMPLETION SUMMARY

CnBing Sampéa WELL TEMPORARY
Method: Backer Hammaer Method: GrabiSplit Spoon NUMBER:  295-E25-§91 C4122 WELLNO: Not Allowsd
Onlling Additives
Flud Used:  Air Used: None [ N Not
Drllar's WA Sta o, q
Name: Paul Lodder Lehe 1628 < E Nt
Dnling Com, Start
Company Layns Ci I.mm’ Salt Lake City, Ut Card B: Not Avallable
Date Date Elevation
Started: 01JulDd Completed:  09Jul03 Ground Surface:
Depth to Water: 278.04 1t 15Jul03 Elevation of Reference Point: m
{Ground surface) . .
GENERAUIZED l____‘ HGfeuut\GIgN nrssr?:g:‘n“ Point Above
STRATIGRAPHY Geologists Log Depth of Surface Seal: 1051
Type of Surface Seal 4x4 Concrets Pad
0-20:8 reriat [Foamrstied Fuy s Filf Casing Screen
-2 N: Backfl ma . . .
2-111: Sand(S) « g«in‘::%::le- 0-278.230:
11+ 20 L : Sand (S) Hanford formation ¢ 111 4 inch _
20- 25 ft: gravely Sand (gS) Cement surface 4° S5 sch 5c¢sg:
25-35M: Sand (S) seal -
35+ 45 A ; gravely Sand (95)
45- 106 ft: Sand (5)
108 « 115 ft ; gravelly Sand (g5)
115- 215 ft; Sand (S)
10.5-268.5f:
G-inch hole
Granular
bentonite
215 - 220 Rt : gravely Sand (g5)
220- 266 it: Sand (S)
268 = 317 N ; sandy Gravel (3G} . E 268.5-2734 ft:-
|' T 9-inch hole 278.23-313.26 1
. T T 1/4" Bentonitea - H
I I peliets 4inch
" 273.1-3152610:
sG) R L 10720 Siica sand '
317 - 320 A ; sty sandy Gravel (msG) Ringold @ iicasand 393 26-31526 ft
3 315.26-3201t: :
9-inch hole

10/20 Silica sand 4~ ssm cap

320 At : Baorehole drilled depth
0-320 fi: 9-in. Becker Hammer 9°x6"

Dual wall drive pipe

DrawingBy: JEA
Reference: Hanford Wealls
Revision: 0

Revision Date: 030ct03

Print Date: 03003

B.13




WELL SUMMARY SHEET Start Date: onfeylo> Page \ _of 2
Finish Date: oqloqlen

Well ID: e_. 4123 Well Name: 3qq—- £ y<.q9 7
Location: T o ~A Tane -y Project 4 o3 Ro gl Ociling
[ ==
Prepared BY: € wa e ne aactine s Dateionligien | Reviewed By: L.D. Walker |Date:8lﬁl'/03,
Signature: € SnarBis Ao T o Signature: M
CONSTRUCTION Dhﬁ Deoth | GEOLOGIC/HYDROLOGIC DATA
epth in
Description Diagram eet Grfghm Lithologic Description
[Dualousoll bemparary casing . 027 BackOll pmodesta) |
w0 r HEE 'l
“opt 1 y Salew SANN(sY
R S ] Vaviord Coveradion © 0 bes, |
| ?
10 t::‘ ::'1 .
ICPIRRNERREIV [ B N
MRSy | we JEE
" . l\\\ ."\.‘: T
¥ . ‘\\\ \\ bkl
+2.p0” = 298 337 I\:‘- \:]I qus= ) saop (s
NS o g
N i)
Proctlord Cewarit CorpuTt k: 8 \:"l
- -
o7 /™ 0.5 t".. N Y
:::'-\ :'\‘1
. , . \“:l
| Coanular Rendonite Q\'\ N M :
- __% . k\‘ \\ K ~ r s
10.5 23,8 l\\\ \\‘1 : A YA (1
i"\: \:J _f‘?‘:};:",:_l__u{'— 15° sAanols)d
'/.n.gl‘ Qo mtontde ?{“C“i:‘ i‘:\\ :\'l o LA
~ b d
202.8" 2 393.4° NS L":J
NN
k\\- A d
N
SO
NN
p NN Y
\\\ b, ™
(N LN ]
N "\3
hY . L\J
r N N
‘\ N M
SRS
< n v ~ Y
\ \
Leare_ground: k\\ ' N>
~ k\ \J
N D\
- SN )
(AN dagthas aee in Loel bhelow) }.\ | =g
_Qmu.nd_ﬁ.u.éaa:.— E::\ H \\“I' wiklaon = Ioly sanpis)
! \ el
i e ;
|\\: N L
AN | St
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WELL SUMMARY SHEET [ Stan Dato: oqletles ] paen ofa
Finish Date: ¢ 9lpalo3

WellID: ¢ i 2 Well Name: aqa.2£a5=-9Q3
Location: £o 4 oF atla Tape Farm Project: €03 Reed drilling
Prepared BY: ¢ wa rienaadtinez, lDate:o-,[ $[od ReviewedBy: /. D /i), = Date: ¥/t
Signature: 0.y o0\ Annaiia | signaturs: @ >3
CONSTRUCTION D'R}A Beoth in GEOLOGIC/HYDROLOGIC DATA
Description Diagram oot Lithologic Description
NP B A
A\0=20 wapaln Silien Sand? | ~Jt :‘:J
223" 3 230,07 h:: \:4
So 5330 ) Q:\ [~ S T\ e ué
well setent 1920 SLOT N ‘:‘i
22853 —> 31320 °

410 85 304 schedule 1O

‘.Q £
o > g, 90,7
‘i!.‘.m\:‘olé Lormadion @ '31:1({.»33
= ‘ '..,3 oo' . E'c'
_ N XD
- TO(R 3250” bes:
_ stotic, wiater =539 nyg ‘e s
i (oqlisloz)
.&\‘m:ncq‘_g!ﬂ.ﬁ.n.mmﬂ_ -
bo_&mmﬂ -]
A0 depdhe are tn Codtbmlon | . , -
L gyourd gucfoce. 0000 | , _
A-6003-643 (03/03)
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WELL SUMMARY SHEET

Start Date: a9-13- o4
Finish Date: 4 -27-04

Page [ of Z_

Well ID: tdlele S

Well Name: 299 - £25 -9

Project: RepA €Yod Monilorine Walls

LOCAtiON: NE (prner oh Z97-8 Evsg. Packina Lot
U =

___J_
Prepared By: Fess Wncleim g bale:?ﬁﬁ._{_ Reviewed By: (:.D ﬁu;;/kc,r [Date: 16-13-0¢
L .
| Signature: j Signature: .—%’%/4’
- CONSTRYCTION DATA GEOQLOGIC/HYDROLOGIC DATA
— Depth in -
Description : Diagram Feet GrLaggl"uc Lithologic Description
4" seln, §3 TP Tod[30ul Risqc ° 0-4'  PRuiPAD [ Mise. ElLL MAERIAL
0,5 —> za5.' B 4-dd’  Sand (8)
a _ dg-4s’ silh (M)
o CBadT. WIRE - .
,j b, S5 Tv - SodlsegL T sate _ 4S-T0" Gand ()
23951 —> 330.1° -
o —
4" ceb, Sq TP- 30d/304L Sump |
330" > 33).1'
' 10-71" Slghlly g.-IJEi sand (()S)
w0-20 mesh Colorade S.;L'u-u 11-85" Sk : ' (fn\ S’
333" —~> 788’ a0 185-120" Sliabl, oill. cond (=0 S)
: = IS B e :
S/E " uaoﬁing Bgalo-k ?&“lk! -
288 —> 287"
‘Per"\nncl Ctmu\‘{’ 1o 128 - 140" Senad (S\
282 > 267 Mo- 195" ShidHy sildy sand (()S)
gs-ise' < (s)
Puf& L\)n em-‘mj_‘BQh_lmn:}i 1150 - |(ﬁo. II MS
. -} 3
chmkle.s
267 —>» 3’ . 1o = 175 &bty o wd m\SB
115 - 185" Sand (5)
‘Por-]'[-wu':l C!Mﬂ.l\'} "'l S' |‘|5. S.‘-i L L S;J ""\S)
13’ — 3
195 - 230" Sond ()
of o 200
| dbill caschg driven | i ez - 238" Sy silby sandl(eS)
Yo 332° _535 {235-208" Saad (S) '
:E'é,}-’& %

A-6003-643 (03/03)
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WELL SUMMARY SHEET

Start Date: o §-/8 -0 %

Finish Date: 8- 21 -04

Page Z _of T

well ID: € Y66s

Well Name: z9a- £725 - ¢

Location: NE ( armer ol 2yz-4 Evap. Ji'qu:.u, Lok.

Project: RCRA C¥ey Monni-eﬂn.q Wells

L,D Mfz/’/re;r |Date fO/sﬂ;sf

NOTE: ALl TEMPIRAZY
CAS G HAS BEEM
REMOVED FRomt TIVE
GRouMD.

Prepared By: Tase beliwe |Date:9/;7,’..l! Reviewed By:
e
Signature: Signature: W/é%
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
- Depth in -
Description Diagram Feet_/ Gfgg'c Lithologic Description
7 e
I:i;,: f:,/’l 740 —|
L
|n;‘,:,ﬂ i ,,,fl
i w,l
it
i
z80 S ]L‘ _and (MS)
- sitk (1)
Grraselly sand (45)
320
™,
3D —

Tp = 333 1533 L'?[z:ia#)
prvic 2950 bys (aje)ed)
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le:
WELL SUMMARY SHEET StanDate: odliwlad  page ) of 3
Finish Date: owloalovd
WelllD: cuz 53 WellName: aaQ-£44-33
Location: n. ura? of vz Jant Far\206soqe|Pojectperal crecen 6._{&\;:-;91. ©y 2009
Prepared BY: € vig eloneactine 2 |Datam,loqloq Reviewed By: L.D Wealker lData: 5//'0/;9'
Signature: ¢ 9w, »5. Ao Tes Sonatwe: PRI 5 27
CONSTRUCTIONDATA Beothin GEOLOGIC/HYDROLOGIC DATA
e
Description Diagram eat G’fop:'c Lithologic Description
“w
\078 00_termposary casing o = ‘ AT
N o R
co 25"t @ A6 o2’ 227 =ann(s)
i 7
ay / %
[ . 1,741 I;A 3% I .
~o (174 1] J’// - (%]
’ l’) 4 ,/ 4 . A g
v O 9 277 & Yl - an” s anp Cs)
Zam AN e
. l,// //‘I 40 ’( Sy L
420 w3 eisec (songdute 5)" I'/,r /7 4 IAAATY Sard(mas)
4 - - * /// V /s he Yk Ed - !
2.057—> 3331 (% ) SntElda’- 18" shnan(s)
r// // R g
2% s
2 - . Vs A  , I
- # E’)f } 4 ?" , {‘j’i-t -
W—3O ,,// /’.,1 g0 5 28 - ap” .:.\13‘\'\"11: J.ll‘t._f{rﬂv!.“.‘i
Y ’/ e
' d r i
f/ aj}/i N Si » ’
- N . {/ /1 L 3 “?:{i" - ey
/ ]
Wo—> 3435.¢," l’/i ;:’l P K
LI‘,/ P ,1 :1
P/ A ’/ ’ —
5 f ,A 1207
g"f ’//
r’/} ‘s
ey ’/;I
e E’, ”A
yf/ ,/
75C ,: )
/1
Ve ’/;1 wo
P i!iﬂ:: in &QZ oeln 2 P// c‘" . $ o5
‘4 '/ g
cfocy: (4 ¢~ _wv :
E— 7 B .
rl L, e Gk
&8 devqamacy caming | 4 [7) AR
/ /A ?’5:';': } '.\
—semnauad Seom qeounl. (A 074 |wo—tt A
V X %
' // : :’4 LD ]
l::-' ,"j_ W
// ,:,I -\;‘a
vy 7, ' -{
I A L 7
<] 5 .rj g
4 L,
4 b”A
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Start Date: oalirdod

_Mw&mmkmﬂ;
248,67 —3 yu4.27

WELL SUMMARY SHEET Page 3 of 3
Finish Date: Ot I o 110"‘
Well D! o 4s<> Well Name: 2qq - a4 -33
Location: A P Project: a, = . , BYa
Prepared By o w0 ens e ctine . P38 op Reviewed By: J4 «D. %/ /? er Daw:ﬁﬁ'ﬁ:/;?;’
Signature: A Q. . Bo. 2 \aAr T o Signature: W@%
CONSTRUCTION DATA oot GEOLOGIC/HYDROLOGIC DATA
epth in
Description oet G'fgg'c Lithologic Description
5, M AR
Jﬁ_ca_:.n.:.\nn_ﬁm.\_m-ﬁna— wo —fim
» # W7y -~ -
| el Crowe g — 319 b . — 2595 Sard
. bira ARG . - )
R (9188, =328 £yt ()
- ,

EXEST2u1.5 ~2u8.5 sardy Sitf (sm)
- o - -
_Brnitlieg. s 37y sf\f!! < dilt CRAVEL
-

A\ _Aeotha in Cest, \qelowo

r_.‘-.:mnl surCorg

S0\ terohraw, oo g
= Y 5y

_:meb_cﬂlcn%&&ﬂ_l—

- o 1} Qﬂ - (.ﬁ-:sc)
Fa" oot te. Zelars: gﬂnq 338 saapf(s)
» I -
LY. —> 39,4 .‘;Q;;-. ‘. g v,
PSS aa0aan” sand (sH
AN ’ r
io~ Al _ 39D ~ W v
# - r
AR, > 3134 sa0— - - (nsC)
- =2t :
420 35304, 5knel.S 0,020 inch _ ‘o ai547 s
ST welNhScreen . ConsCd
azg.1 = 310, i
- a
306 —] T 135
8M20 55200, 300e). S Sume’ _ Seatit woaiee TS 23d: 3{-'925
oy ——> 313\ B Couloglod?
L% =

A-6003-643 (03/03)
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Distribution
No. of No. of
Copies Copies
OFFSITE Washington State Department of Ecology
Confederated Tribes of the Umatilla J. Caggiano (CD/P) HO-57
Indian Reservation D. Goswami (CD) HO-57
P.O. Box 638 J. A. Hedges (CD) HO-57
Pendleton, OR 97801
ATTN: The Honorable W. Burke (CD) Fluor Hanford, Inc.
T. Rapaske (CD)
J. V. Borghese (CD) E6-35
R. Jm, Manager (CD) G. D. Cummins (CD) H8-12
Environmental Restoration/ B. H. Ford (CD) E6-35
Waste Management Program M. 1. Wood (CD) H8-44
Confederated Tribes and Bands of the
Y akama Indian Nation CH2M Hill Hanford Group, Inc.
P.O. Box 151
Toppenish, WA 98948 F. J. Anderson (CD) E6-35
D. A. Myers(CD) H6-03
Nez Perce Tribe
P.O. Box 365 2 DOE-Richland Operations Office
Lapwai, ID 83540
ATTN: D. Landeen (CD) R. D. Hildebrand (CD) A6-38
D. Powaukee (CD) R. W. Lober (CD) H6-60
K. M. Thompson (CD) A6-38
S.Van Verst (CD) Public Reading Room (2P) H2-53
Washington State Department of Health
Division of Radiation Protection 2 Pacific Northwest National Laboratory
P.O. Box 47827
Olympia, WA 98504 C. J. Chou (P) K6-75
M. J. Hartman (CD) K6-96
ONSITE J. W. Lindberg (CD) K6-96
S. P. Luttrell (CD) K6-96
U.S. Environmental Protection Agency S. M. Narbutovskih (P) K6-96
Hanford Technical Library (2CD) P8-55
C. E. Cameron (CD) B1-46
D. A. Faulk (CD) B1-46
CD = CD-ROM
P = Paper
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