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1.0 Introduction

Pacific Northwest National Laboratory conducted a first determination groundwater quality assess-

ment at the Hanford Site. This work was performed for the U.S. Department of Energy, Richland Opera- -

tions Office, in accordance with the Federal Facility Compliance Agreement during the time period
1996-1998. The purpose of the assessment was to determine if waste from the Single-Shell Tank (SST)
Waste Management Area (WMA) B-BX-BY had entered the groundwater at levels above the drinking
water standards (DWS). The resulting assessment report documented evidence demonstrating that waste
from the WMA has, most likely, impacted groundwater quality (Narbutovskih 1998). Based on 40 CFR
265.93 [d] paragraph (7), the owner-operator must continue to make the minimum required determina-
tions of contaminant level and of rate/extent of migrations on a quarterly basis until final facility closure.
These continued determinations are required because the groundwater quality assessment was imple-
mented prior to final closure of the facility.

The WMA is located in the northwest comer of the 200 East Area and consists of the 241-B, 241-BX,
and 241-BY Tank Farms and ancillary waste systems (Figure 1.1). The unit is regulated under Resource
Conservation and Recovery Act (RCRA) ‘interim-status regulations (40 CFR 265, Subpart F) and
Washington’s Hazardous Waste Management Act (HWMA, RCW 70.105). Lmplementing requirements
are provided in Washington’s Dangerous Waste Regulations (WAC 173-303). The site was originally
placed in assessment groundwater monitoring (40 CFR 265.93 [d]) in June 1996 when elevated conduc-
tivity in downgradient monitoring well 299-E33-32 was confirmed by verification sampling. A rise in
conductivity was initially observed in this well in February 1996.

1.1 Statement of the Problem

During the course of the investigation, elevated technetium-99 and nitrate were observed above the
DWS at well 299-E33-41, a well located between 241-B and 241-BX Tank Farms. In Narbutovskih
(1998), observations of the groundwater contamination and tank farm leak occurrences combined with a
qualitative analysis of possible solutions, led to the conclusion that waste from the WMA had entered the
groundwater and were observed in this well. .

Elevated technetium-99 and nitrate at well 299-E33-41 appeared to be related to remobilized tank
waste from the WMA. The trend plot characteristics of high amplitude, high frequency events com-
Bined with the well’s proximity to soil contamination from a known tank-leak and the documentation of
local water driving forces indicate that this WMA contributed to the observed contamination. Well
299-E33-141, located 37 feet southwest of well 299-E33-41, marks the northwest extent of the known
vadose zone plume associated with the 1970 leak from tank 241-BX 102 (Womack and Larkin 1971;
DOE/GJ-Han-89). Data from the February 1997 sampling showed that technetium-99 was six times
the DWS of 900 pCV/L. In early August 1997, technetium-99 was reported at 13 times the DWS or
12,000 pCi/L (Hartman and Dresel 1998). The level of technetium-99 at well 299-E33-41 is again rising.
As of March 1998, the level was 2720 pCi/L.
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Uranium has also risen above the DWS of 20 pg/L and above the local background value of 3.0 pg/L
to a maximum of 81 pg/L in well 299-E33-41. The uranium trend displayed the same high amplitude,
high frequency character seen in the technetium-99 and nitrate data for this well but the pattern occurred
almost a year later.

In addition, high levels of nitrate, technetium-99, uranium and cyanide above the DWS have been
found north and northeast of the WMA. Also, in February 1998, the DWS for technetium-99 and nitrate
were exceeded along the west boundary of the WMA. The source of rising trends of technetium-99
and nitrate seen on the western side of the WMA in wells 299-E33-42, 299-E33-31, 299-E33-32 and
299-E33-43 has not been determined. :As evidenced with the February 1998 data, the contaminant levels
are still fluctuating with both technetium-99 and nitrate rising above the DWS. Determination of the
contamination source for these locations is part of the continued assessment for this WMA

Associated with source identification is determining the direction of contaminant flow (i.e., the direc-
tion of groundwater flow). Unfortunately the local water table is flat which negates use of the gradient to
determine contaminant flow direction. Normally determination of contaminant flow direction is based on
the maximum gradient of the water table. In the northwest corner of the 200 East Area, there is very little
elevation change in the water table. Consequently the groundwater gradient and associated contaminant
flow direction are difficult to determine accurately from water elevations. Hydrographs of local water
elevations indicate that the WMA  is located above a water table divide centered on wells 299-E33-13 and
299-E33-15. If the existence of this divide were true, the groundwater would have a southerly flow south
of well 299-E33-13 and flow to the north on the north side of this well. There are no current surface
operations that could release sufficient fluids to the ground to support an artificial mound. Thus the local
direction of contaminant migration is presently unknown at this site.

. Over the years groundwater plumes associated-with the BY cribs indicate primarily north to north-
west flow in this region (Hartman and Dresel 1998). A strategy to determine local flow directions is
provided in this plan. It should be noted that there are currently no groundwater wells located along the
southern border of either 241-BX Tank Farm or 241-B Tank Farm (Figure 1.1). Consequently, the state
of the groundwater chemistry directly south of the WMA is unknown.

Presently it is not possible to eliminate either of these plumes as being tank-sourced. Consequently
the further assessment will concentrate on three local areas of contamination:

1. A further assessment of technetium-99, nitrate and uranium contamination found at well 299-E33-41
focusing on matching contamination to source chemistry, monitoring contaminant levels, mapping
contaminant extent over time and determining rate and direction of contamination movement.

2. Source determination for the technetium-99, nitrate and uranium contamination observed north and
northeast of WMA B-BX-BY along with mapping contaminant levels and determining the extent, rate
and direction of plume movement.

3. Source determination for the technetium-99, nitrate and .uranium contamination observed along the

west boundary of WMA B-BX-BY along with mapping contaminant levels and deterrmmng the
extent, rate and direction of plume movement.
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1.2 Document Purpose

This document describes the plan used to implement a detailed assessment of the groundwater at
WMA B-BX-BY as required by 40 CFR 265.93(d)(5). Although the original plan carried the assessment
through the first determination (Caggiano 1996), this plan provides guidance for further assessment work.
The minimum requirement in 40 CFR265.93 (d)(7) is to delineate the extent of the contamination, to track
the concentration levels of contamination and to determine the rate of contamination migration in the
groundwater. The plan was internally reviewed by PNNL, by groundwater management at DOE/RL,
and by personnel at the River Protection Project (RPP) when it was previously called the Tank Waste
Remediation System (TWRS).

This plan also provides guidelines for investigating the cause of contamination seen on the western
side of the 241-BX and 241-BY Tank Farms and north/northeast of the 241-BY Tank Farm. During the
first determination assessment, it was not possible to ascertain the source of contamination observed
along the western, northern and northeastern WMA boundaries because the contaminant levels fluctuated
over time and between wells. Also further information is needed concerning the nature of groundwater
chemistry under surrounding liquid discharge facilities (Figure 1.1). In addition, ambiguities in the direc-
tion of local groundwater flow and thus, the direction of contamination migration obscure relationships
between sources and groundwater plume locations. Consequently, a source determination study for these
regions of the WMA is incorporated into this plan.

1.3 Scope of Investigation

The work plan for this assessment is guided, where appropriate, by the Data Quality Objectives
(DQO) process developed by the U.S. Environmental Protection Agency (EPA 1994). A modified ver-
sion of this process is used to develop specific objectives and identify data needs such that each aspect of
the overall plan contributes to the main goal of source determination, delineation of the contaminant con-
centration and migration rate, and mapping the extent of migration in the ground water. Included with the

migration rate is the direction of flow, needed for source determination and to predict the direction of con-

taminant fransport.

Specific properties of the subsurface around both tank farms and surrounding cribs, trenches, tiles
fields and reverse wells will be studied to differentiate sources related to these facilities from those of the
nearby SST farms. In the past this has been a difficult problem. Consequently, a complete strategy,
incorporating more information than the groundwater chemistry will be required. The scope of this
strategy includes the following studies: :

* A determination of groundwater flow velocity, both rate and direction, by reducing error in the water
elevation measurements to improve our understanding of flow direction and by using a direct flow
measurement device to provide corroboration of direction and to provide the rate of flow. This infor-
mation provides insight on migration rate, direction to possible sources and locations of areas without
adequate coverage.
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» A spatial and temporal mapping of the contaminant plumes to provide the extent and level of contam-
ination. Using past and present data, it may be possible to estimate rate and direction of contaminant
movement from these maps.

* A source determination by conducting a covarying chemistry study that includes mixing curve
analyses and isotopic/speciation studies. This task includes integrating the vadose zone contamina-
tion results with the groundwater results to locate vadose zone sources and using dispersion effects
to estimate transport distance in the groundwater.

* A study of the existence, nature and extent of driving force sources that mobilize residual waste in the
soil column and carry it to groundwater.

* The determination of an adequate sampling frequency. As evidenced from data presented in
Narbutovskih, 1998, semiannual sampling may not be adequate to accurately monitoring contami-
nants migrating from the tank farms. This study is aimed at providing a data set that will allow
evaluation of the current monitoring frequency used for both assessment and detection monitoring.

These investigations are designed to provide information about the source of the contamination, the
source of the driving force that carried the waste to groundwater or the nature of the contamination.

The SST farms and ancillary equipment, the location of usable groundwater wells and the surround-
ing past practice facilities determine the initial spatial limits for the assessment. As the extent of con-
tamination is mapped, wells farther away from the immediate location of sources may be monitored or
recommendations for new assessment wells may be made. Temporal limitations will be determined based
on changes in groundwater chemistry, currently in a dynamic state across the site. If the flow is deter-
mined to have a southerly component, recommendations will be made early in the assessment process to
provide coverage along the southern WMA border.

1.4 Report Plan

The following chapter explains the adaptation of the DQO process and how the conceptual model was
used to develop the assessment plan. The spatial/temporal limits are explained within the modified DQO
framework set forth in Chapter 2. Background information describing the results of the first determina-
tion is provided in Chapter 3 along with an update on 1998 contamination levels at and around WMA
B-BX-BY. In the fourth chapter, each of the investigative studies provided above are presented with
details of the specific problem, project objectives and information requirements. Reporting and project
planning are described in Chapter 5.

The DQO Table of Investigative Studies is provided in Appendix A. This table allows the entire
assessment plan to be view in a brief but concise format. A detail Sampling and Analysis Plan (SAP) is
provided in Appendix B encompassing both a field sampling plan (FSP) and a quality assurance project
plan (QAPP). The task schedule is included in Appendix B under the SAP. Budget information for these
tasks is also provided in this schedule. As-built diagrams of the assessment wells can be found in
Appendix C.

1.6




2.0 Data Quality Objectives

This section covers the general DQO requirements for the overall study, which is divided into a series
of smaller investigations. First, the conceptual model is presented since this is 2 key element used to
understand the parameters of contaminant source, migration pathways and driving forces. These param-
eters control the location and chemical nature of the groundwater contamination. This assessment plan is
modeled after the DQO process. However, the process has been modified because this technically driven
plan does not address risk or corrective actions which are beyond the scope of the assessment. The modi-
fications are given below. The specifics relating to the DQO process are detailed for each individual
investigation in Chapter 4.

2.1 Conceptual Model

The conceptual model of a hazardous waste storage facility provides a framework for guiding a
RCRA assessment investigation. Any application of the DQO process should mesh with the conceptual
model for the site. Consequently a brief description of the model for WMA B-BX-BY is given here. For
a more complete discussion see Narbutovskih 1998.

A well-developed conceptual model integrates the characteristics of the hydrogeologic system and the
waste management setting. This model includes the general waste types, the geology, the hydrogeology,
and the geochemistry of the vadose zone and-the unconfined aquifer. Hence, it is an aid used to develop
hypotheses and qualitatively predict the movement of contaminants into and through the vadose zone to
the unconfined aquifer. Specifically, the purpose of the conceptual model is to explore the complexity
and spatial/temporal relationships of three important parameters: the contamination source, the driving
force and the migration pathway.

The conceptual model for WMA B-BX-BY is shown in Figure 2.1. Various possible contamination
sources and transport scenarios are depicted by different color schemes. The purple represents liquid tank
waste at the time of the initial leak. The color shading from yellow to green depicts contaminant migra-
tion since the initial leak to its present location. Note that at WMA B-BX-BY contamination exists
around some groundwater monitoring wells outside the farm boundaries.

Based on spectral gamma logs of dry wells inside the farm boundanes, it is known that cesium-137,
cobalt-60 and uranium remain in the upper part of the soil column. This vadose zone contamination is
related to direct leaks from tanks, from overflow of cascading transfer lines between tanks or from past
surface spills. The depth of these plumes is presently unknown since the dry wells only extend 100 to
150 feet. This leaves the bottom 100 feet of vadose zone unmapped. Existence of these plumes is docu-
mented in a 1997 DOE report (DOE/GJ-Han-89 1997). At present, there is little or no information on
the nature of beta emitters in the vadose zone. Thus the existence of residual vadose zone plumes of
technetium-99 is presently unknown.

Migration of the contamination by infiltrating surface water could transport the mobile fraction of
tank waste to groundwater, as illustrated in yellow to green in the central portion of the diagram. Near
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the holding tank, near surface water leaks or spills that encounter residual vadose zone waste may cause
this waste to move rapidly down in near-vertical migration pathways, spreading the contamination to new
regions. Alternatively, waste may have traveled by bulk transport through the vadose zone sediments,
leaving a primarily vertical plume in the vadose zone. Waste liquid and mobile constituents from this
scenario would tend to have some lateral movement via capillary forces or “wicking” into fine-grained
sedimentary layers such as silt-rich zones. These layers are shown in green when they are contaminated.
It is, however, not expected that lateral migration is as important in the 200 East Area as it is in the

200 West Area because well developed, continuous zones of low permeability are lacking in the vadose
zone under this site.

2.2 The Modified Data Quality Objectives

The DQO process is used to identify the relationship between specific study goals and the corre-
sponding data/information needs. These needs are then related to acquisition of new data where neces-
sary. The purpose of this process is to focus on acquiring specific and necessary data. Consequently the
process optimizes planning, and, if properly applied, can assist in avoiding unnecessary data acquisition
and costs. The following discussion explains a modification of the formal DQO process that is applied
individually to each study in Section 4.0.

2.2.1 Project Objectives '

Each investigative study in this plan is designed to provide solutions or answers to problems of source
determination, migration pathways and rate of transport, and the existence/nature of driving forces. Our
knowledge and understanding of these components of the conceptual model support decisions on appro-
priate response actions such as prevention of further groundwater compromise, evaluation of environ-
mental risk to the Columbia River, evaluation of risk fo the groundwater involving tank remediation
scenarios or implementation of escalated corrective action measures. The individual goal of each study
and how it relates to the more general assessment objectives is discussed first under each study.

2.2.2 Decision Identification

In the DQO process, the objective of a field investigation is viewed as a choice between alternative
response actions that are the consequence of making a “decision.” But decisions conceming response
actions based on the results of this assessment are beyond the scope of this assessment. Therefore this
step is modified to address those decisions that are regulatory driven by 40 CFR 265 and pertain to deter-
minations of contaminant source and level/rate of groundwater contamination. The individual study
decision is presented for each investigation along with a discussion on how the specific study decision
supports the overall assessment objectives, and an identification of data or informational needs to support
the investigation. Currently available data sets are discussed with new data needs identified and justified.
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2.2.3 Data/Information Requirements

Specific data or informational requirements are identified for each study along with a discussion on
the manner in which an analysis of the data supports individual study objectives and resulting decisions.
Currently available data sets are discussed with respect to data adequacy. New data needs are identified
and justified.

2.2.4 Limits of Investigation

Currently the spatial boundaries of the study area are defined by the location of groundwater moni-
toring wells surrounding the WMA and nearby discharge facilities to the west, north and east. It should
be noted that no groundwater chemistry information exists along the southern WMA boundary because
there are no wells to provide information. With the present ambiguity concerning the direction of
groundwater/contaminant flow, the spatial boundaries will be extended to cover this region, especially
since the local water table indicates that flow may have a southerly component. As the current extent
of groundwater plumes is mapped, the spatial limits of the assessment will be reevaluated and set
accordingly.

Temporal limits, are defined as the time needed to make the technical decisions related to the overall
project objectives. The levels of contamination observed in individual wells are, for the most part, either
rising or fluctuating. Based, however, on the time required to collect, analyze and interpret sufficient data
to answer pertinent questions, 2 minimum of 2.5 years may be required. A proposed assessment schedule
is provided in Appendix B.
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3.0 Background

The state of contamination surrounding WMA B-BX-BY is presented in this section. Comparisons of
data collected from RCRA groundwater wells are made with data from selected wells associated with or
located near the surrounding liquid effluent discharge facilities (Figure 1.1). Observations based on these
data are used to guide the objectives of investigative studies for further assessment work.

3.1 Conductivity Trends

Background field conductivity for groundwater under the 200 Areas plateau is about 344 pmhos/cm
(Johnson et al. 1993). The statistical critical mean, calculated for use at the WMA during interim detec-
tion monitoring from July 1991 to June 1996, was 365.7 pmhos/cm (Figure 3.1). When conductivity
values in well 299-E33-32 exceeded the critical mean in February 1996 (368 pmhos/cm) and verification
sampling confirmed the high levels in June 1996 (427 pmhos/cm), the groundwater monitoring program
was changed from detection-level monitoring to a groundwater quality assessment program. In August
1996 the conductivity dropped to 334 pmhos/cm in this well.

In February 1997 conductivity rose to 394 pmhos/cm in well 299-E33-41, then rose again in early
August 1997 to 542 umhos/cm. Three weeks later it dropped to 316 pmhos/cm. The high amplitude,
high frequency, repeating character of the conductivity trend in Figure 3.1 was also observed for
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Figure 3.1. Conductivity Trend Plots for RCRA Network Wells
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technetium-99 and the maj or anions during this time period (Figure 3.2). The WMA was kept in assess-
ment because of exceedances in conductivity and technetium-99 in this well.

The following observations are pertinent to the assessment.

« Conductivity is currently rising at well 299-E33-41 with the March 1998 value at 362 pmhos/cm.
Unlike the high amplitude, high frequency events observed earlier, this rise is occurring gradually
from August 1997 to the present.

o Located on the western side of the WMA, wells 299-E33-31 and 299-E33-42 have sharply increased
in conductivity to 424 pmhos/cm and 418 pmhos/cm respectively (see Figure 3.1). It is possible that
this same increase occurred at well 299-E33-32 since nitrate and technetium-99 have risen in this
well. The February 1998 conductivity value for this well is currently under investigation.

 The FY 1997 changes in contamination observed in well 299-E33-41 occurred over very short time
intervals. If the WMA had been monitored semiannually, as required under detection monitoring,
neither of the high conductivity spikes and the corresponding technetium-99 contamination would
have been observed (see Figure 3.2). The sudden drop in contamination from August 6 to August 24
provides further evidence that semiannual monitoring of this facility might be inadequate for detec-
tion monitoring.
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Figure 3.2. Trend Plots of Technetium-99 for RCRA Wells 299-E33-41 and 299-E33-33
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 North of the WMA, in the southern part of the BY cribs, conductivity values ranged in February 1998
from 448 pmhos/cm in well 299-E33-5 to 568 pmhos/cm in well 299-E33-38. Northeast and east of
the 241-BY Tank Farm, values for F ebruary 1998 range from 1132 pmhos/cm in well 299-E33-16, to
399 pmhos/cm in well 299-E33-39.

* Conductivity in the su’p.posedly upgradient well for this area, well 299-E33-33, continues to remain
stable at about 280 pmhos/cm. '

The observed changes in conductivity are primarily a result of increases in nitrate along with
some increases in sulfate and chloride. In February 1998, nitrate was in exceedance of the DWS of
45,000 pg/L on the west, north and northeast-east side of the WMA. Only wells 299-E33-41, 299-E33-43
and 299-E33-21 displayed nitrate data below the DWS. As there are no wells along the southern bound-
ary of the WMA, contaminant conditions in this area are unknown.

The gradual rise in conductivity seen since the early 1990’s in most of the RCRA wells is unlikely to
be related to the declining water table intersecting vertical stratification of the groundwater contamina-
tion. A comparison of results from samples collected in well 299-E33-41 at depths of 2 inches (5 cm) and
5 feet (1.5 m) indicated that no significant stratification of groundwater is occurring at the this site.

3.2 Technetium-99

Comparison of technetium-99 trends between RCRA wells is shown on Figure 3.3. Data from well
299-E33-33, located southeast of the WMA, are included to allow comparison with a relatively uncontam-
inated, nearby area. In this well, technetium-99 has been less than 10 pCi/L since the earliest sample
in"March 1991. On the western side of the WMA, technetium-99 has been steadily rising in wells
299-E33-31, 299-E33-42 and 299-E33-32 since late1996. In February 1998, technetium-99 was found
in concentrations above the DWS of 900 pCi/L in well 299-E33-42 at 1240 pCi/L.

Recent data in well 299-E33-8 indicate that technetium-99 is in the groundwater further to the west of
241-BY Tank Farm. However, data from well 299-E33-21, located within the retention basins west of the
. WMA, indicate that currently there is very little technetium-99 to the southwest of the WMA.. Data from
this well bracket the technetium-99 plume in this area as of the February 1998 sampling event.

Comparisons of technetium-99 trends for well 299-E33-41 with selected non-RCRA wells are made
in Figure 3.4. The highest technetium-99 concentration at 3010 pCi/L is found in well 299-E33-5 located
north of the WMA in the BY cribs. Concentrations are also rising again in well 299-E33-41, currently at
2720 pCi/L as of March 1998. For a discussion of the high frequency, high amplitude spikes observed in
the February and August 1997 data in this well, the reader is referred to Narbutovskih 1998.

Although there are significant amounts of technetium-99 found in wells 299-E33-16 and 299-E33-18,
there is very little technetium-99 found in wells 299-E33-15, 17, 20, and 39. This produces a discontin-
uous technetium-99 pattern on the east side of the WMA. For most of these older non-RCRA wells, the
historic data are sparse. The database is currently being built to better understand the nature and extent of
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the contamination in this area. The resulting picture of technetium-99 contamination at this site is confus-
ing at best. Once the flow direction has been determined, coverage is provided on the south side of the
WMA and mixing curves are developed, a hypothesis may be formed to explain these observations and to
determine the source or sources for this contamination.

3.3 Uranium

Prior to 1995 uranium was sampled for the WMA RCRA network wells and select wells in the BY
cribs managed under the 200-BP-1 CERCLA project. With the exception of well 299-E33-13, the
uranium level in most wells was below 10 pg/L. The drinking water standard for uranium is 20 pg/L.
Analyses for uranium were discontinued after early 1995 since the data indicated that, in general, uranium
was not elevated in the area. With the appearance of high technetium-99 levels in well 299-E33-41
uranium analyses were resumed for the RCRA wells and for the expanded assessment network. These
current uranium trends are shown in Figure 3.5 for wells with detectable uranium levels. Wells that were
sampled but not shown in Figure 3.5 did not have detectable amounts of uranium in the groundwater.

At WMA B-BX-BY, data from most wells show that uranium is at natural background levels from
2.5t0 3.0 pg/L. As shown in Figure 3.5, a small uranium groundwater plume is centered on well
299-E33-13. Elevated uranium has also been found in wells 299-E33-18, 38 and 5 along with well
299-E33-41. It should be noted that the uranium trend in well 299-E33-41 displays the same high
amplitude, high frequency character seen in the technetium-99 and anion data for this well. The uranium
pattern, however, has occurred at a later time than the corresponding technetium-99 contamination. The
uranium found in this well is, most likely, related to the same event that caused the sudden increases in
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Figure 3.5. Trend Plot of Uranium for Wells Monitoring WMA B-BX-BY
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technetium-99. This implies not only a unique and different source for contamination in well 299-E33-41
with respect to nearby wells, but also that the uranium is traveling through the groundwater at a slower
rate than the technetium-99 and associated anions.

It is difficult at this time to determine the source of the elevated uranium observed at wells 299-E33-13,
38, and 5. This is largely attributable to ambiguities in our knowledge of the local flow direction at
WMA B-BX-BY. If the flow direction continues to have a strong northerly flow component, then a tank-
related source is possible for this uranium contamination. If the flow direction has a primarily southerly
direction, as indicated by direct flow measurements, then a tank-related source is less likely. Plans for
determination of the local flow direction are given in the Chapter 4. If a northerly flow direction is deter-
mined, then a source determination investigation will be continued to identify the uranium source.

3.4 Other Constituents

Cyanide and cobalt-60 are possible key chemical constituents in this area. Potassium ferrocyanide and
sodium ferrocyanide were added to tank waste along with nickel sulfate to precipitate selected radionu-
clides. The solid precipitate, nickel ferrocyanide settled, binding the cesium-137 in the tanks in a solid
phase. The tank supernatant enriched with excess sodium or potassium ferrocyanide was discharged to
the cribs. At the cribs the ferrocyanide complexed with cobalt-60 forming solid cobalt ferrocyanide,
which most likely precipitated in the sediments. However this solid phase would be in equilibrium with
the pore water leaving some relatively small activity of cobalt-60 and ferrocyanide as a mobile constit-
uent. Thus, a crib source might be enriched in cyanide and cobalt-60 while a tank source might contain
less of either constituent. Ferrocyanide scavenged waste was added primarily to tanks in the 241-BY
Tank Farm.

As of November 1997 cyanide has been found in only three wells: 299-E33-13, 299-E33-38, and
299-E33-5 (Figure 3.6), all three located in or close to the BY cribs. There is no detectable cyanide in
well 299-E33-41 or in the other RCRA wells at present. The lack of cyanide at well 299-E33-41 further
distinguishes the contaminant source for this well as being tank waste. The maximum contaminant level
allowed for cyanide is 200 pg/L. The analysis method has a detection threshold of 1.33 pg/L.

Based on the above discussion, cobalt-60 would be expected to co-vary with cyanide. Although
cobalt-60 has been found in the groundwater at wells 299-E33-13, E33-16, 299-E33-38, and 299-E33-5
during the last year, the values are close to or below the limits of quantitation at 20.49 pCi/L. The historic
data in these wells is not complete enough to provide information on any past events. For wells
299-E33-13, 299-E33-38 and 299-E33-5, the cobalt-60 has been co-varying with cyanide beginning in
August 1997. For well 299-E33-16, there appears to be no corresponding cyanide to match the cobalt-60.
This may be a data quality control problem and is under investigation. The interim DWS is 100 pCi/L for
cobalt-60.

Although the assessment wells are monitored for cesium-137 and strontium-90, there are currently no
known occurrences in the groundwater under 241-B-BX-BY Tank Farms. The lack of cesium-137 might
be expected since field observations and experimental data suggest that cesium-137 is usually held in the
upper part of the soil column close to the tanks.
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4.0 Investigative Studies

This section explains the main tasks addressed by this assessment and provides the connection
between each of these tasks and the general objectives of the assessment. For each individual investiga-
tive study, the specific problem and the modified DQO decision or objective is presented. The data or
information required to provide a solution is discussed and new data needs are identified. A concise

description of the assessment strategy can be found in the Table of Investigative Studies in Appendix A. ‘

4.1 Groundwater Flow Velocity

This overall study addresses determination of the direction and rate of contamination migration.
Currently there is considerable uncertainty in the velocity, both magnitude and direction, of groundwater
flow in certain regions of the 200 East Area. At WMA B-BX-BY, the water table is nearly flat with a
maximum of 7 inches (18 cm) change in water elevation across the Waste Management Area (Figure 4.1).
The flat hydraulic gradient of 0.0001 reported in Hartman and Dresel (1998) makes the local flow direc-
tion difficult to ascertain. Plume maps of contamination from the late 1940s indicate that the original
flow direction was south to south-southeast (Brown and Ruppert 1950). However, in the mid-1980's with
the buildup of the B Pond mound, east of the 200 East Area, the flow direction at the BY cribs was artifi-
cially switched to the northwest as evidenced in regional plumes (Ford 993, WHC-SD-EN-TI-020). The
RCRA groundwater network was originally designed prior to well installation in 1989 for this northwest
flow (Jensen et al. 1989).

Currently the B-Pond mound is rapidly dissipating, and groundwater flow in the area of WMA.
B-BX-BY is expected to revert back to its original southerly direction. As can be seen in Figure 4.1,
the water table is currently dropping in response to the declining B Pond mound. Aquifer thickness is
approximately 10 feet at most locations. However there are local areas where the aquifer is less than 5
and other where is it is over 20 feet thick. This wide variation in thickness is a function of structure on
the basalt surface. Based on original water depths in local wells drilled in the early 1950°s, the water
table can be expected to drop at least another 5 to 8 feet before leveling out.

The hydrographs for RCRA wells indicate that some supposedly downgradient network wells may
actually be higher in water elevation than the presumed upgradient wells, such as well 299-E33-33
(Figure 4.1). These data would suggest that southerly flow is already occurring.

In addition, in situ borehole measurements of flow direction conducted at the 216-BY cribs and along
the west side of the WMA indicate that the current flow direction may be to the southwest (Kasza 1995,
DOE/RL 1996). These measurements were made with a thermal perturbation probe. Although not in
agreement with the past BY cribs plume movement to the northwest, the general southwest direction may
be correct even though some error can be expected due to borehole effects (Drost et al. 1968). The south-
westerly flow obtained by this method in 6 local wells is consistent with directions based on the local
groundwater gradient.
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Figure 4.1. Hydrographs of the Wells that Comprise the RCRA Network Referenced to NAVD29.
These data illustrate the flatness of the water table. Also shown are the consistent
higher water levels of wells 299-E33-41 and 299-E33-42. Spurious data are removed.

The relative difference between wells, indicating local southerly flow, has been similar since the
wells were drilled in 1989/1990. That is, the “upgradient” well (299-E33-33) has had a lower water
elevation than some of the “downgradient wells” (299-E33-41, for example). The elevation of wells
299-E33-13 and 299-E33-33 differs by about 7 inches (17.8 cm) (see Figure 1.1). There are numerous
factors that can contribute to errors in water level data. They are as follows:

» Vertical survey error of well casings. Well locations are surveyed for map location and for elevation
above mean sea level. Errors associated with the elevation of the tops of casings can results in con-
sistent differences between wells.

» Water level measurements. Sources of error are related to stretch in the metal measuring tape, not
measuring from the correct spot on the borehole each time and from error in reading the tape. The
maximum data error for water level measurements is 1.4 inches (3.6 cm), with a typical error around
0.6 inches (1.5 cm). These errors are based on a maximum tape deviation of 1.2 inches (3.0 cm) with
a maximum measurement error of 0.24 inches (0.6 cm). The discrepancies in water table elevation
differences are about 5 times the measurement error and taken alone, are not the source of this

discrepancy.

* Vertical deviation effects of borehole casing. Occasionally a borehole is not plumb (vertically
straight). This problem results in a longer depth to water and thus, a low water elevation. Errors may
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be close to a foot and would cause water elevations to appear consistently low. The discrepancy with
the water elevations at this WMA is that several wells are too high. Consequently, this error is
unlikely to be the cause of high water elevation measurements.

* Stratigraphic control. The water table may intersect sediments with widely varying perméabilities.
Where sediments have a low permeability, the water table may be held slightly higher because of
capillary action in fine-grained units. Slight local highs in the water table caused by impermeable
sediments would continue over time provided the water table remained static.

* Barometric effects. Changing atmospheric pressures at the surface in response to changing weather
conditions can cause the water elevation in wells located in unconfined aquifers to be temporally
elevated or depressed. This may cause the relative differences in water elevations between wells to
appear to change if the levels are measured at different times of the day. This effect would be more
pronounced if water elevations are made on different days when the atmospheric pressure has
changed due to varying weather conditions. Based on the consistent relative water elevation differ-
ences between wells over time, it is unlikely that barometric effects are causing these elevation
differences.

Because the water level differences across the WMA are less than one foot, it is important to reduce
the above sources of error to the degree possible. A strategy to improve water level measurements by
reducing these sources of error or recognizing stratigraphic controls is given in the next section.

Calculations of flow rate using Darcy’s Law, based on the local gradient indicate a maximum
flow rate 0f 0.18 feet (0.11 m) per day (Hartman and Dresel 1997). The hydraulic conductivity, X, of
320 feet/day as reported by Newcomer et al. 1993 and a porosity of 20% were used in this calculation.
The K was calculated from slug tests in well 299-E33-33, located southeast of the site (WHC 1990).
Hydraulic tests in numerous other wells to the east and west of the WMA have provided values that range
from 4800 feet/day to 11,400 feet/day (Connelly et al. 1992). Using the value of 5300 feet/day from the
well nearest of the WMA results in a flow rate of 3.0 feet/day. Results from the in situ thermal probe
measurements provide values around 1.7 feet/day to 2.1 feet/day (DOE/RL 1996). Rates that were calcu-
lated with the greater hydraulic conductivity values are in agreement with those found using the in situ
thermal probe but disagree with values calculated from slug test results. Thus, not only is the direction of
.flow in question but also the rate of flow.

As part of the continuing assessment under 40 CFR 265.93 [d], itis not only required that the rate of
contamination but also the extent of contamination be determined. At present there are no monitoring
wells along the south border of the WMA. If the current flow direction has taken on a southerly direction
with the demise of B-Pond, then new wells may be needed along the southern border to provide downgra-
dient coverage for the WMA. Two initial wells are planned for installation in FY 1999.

Determination of the approximate flow direction is also needed to ascertain the source for contami-
nation observed to the north and northeast of the WMA. Consequently an approximate knowledge of
groundwater velocity is required as early as possible in the assessment process. If the flow direction can
be determined within a quadrant, then initial conclusions can be drawn concerning the origin of contami-
nation to the north and northeast. - )
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4.1.1 Refinement of Water Elevations

A phased approach is adopted beginning with steps to refine the water elevations. The steps are num-
bered in the order that work will proceed. If the ambiguity in flow direction can be removed at any given
time, it will not be necessary to proceed to the other studies. This will allow resources to be expended on
other needed aspects of the assessment. Also if during the time that these studies are being conducted, the
flow direction can be ascertained from observed changes in groundwater chemistry, then it will not be
necessary to continue work on these tasks.

The refined water elevation tasks are designed to determine the approximate direction of groundwater
flow, not the absolute direction. When the direction is determined within one quadrant, then possible
sources can be identified and the need for additional monitoring wells in the south can be identified.

Tasks under this study are as follows:

1. Check survey history of wells in the area to determine if the reference point for individual wells is
reported accurately. Check between surveys for consist well elevations. Calculate water elevations
with the different surveys to find water table differences with respect to each survey. No new data is
required unless the results indicate that mistakes in past well surveys warrants a new survey of the
area. This is not anticipated at this time.

2. Refine depth to water measurements by taking accurate readings for the assessment wells. Meas-
urements will be made with the same tape and by the same personal to reduce the actual measure-
ment error. Each set of measurements will be made within a 3-hour period to reduce barometric
effects. Three sets of measurements will be made over 3 months on days with limited changes in
barometric pressure if possible. By having the water levels measured in one 3-hour period, baro-
metric effects on water level elevations will be minimized.

3. Determine if borehole vertical deviation effects are great enough to cause the discrepancy observed
in the water elevations. Initially, a compérison will be made between one “upgradient” well and one
supposedly “downgradient” well. If these corrections eliminate the elevation discrepancies, then
other key wells will be surveyed and depths to water corrected. Deviation from the vertical will be
made with a downhole gyroscope or another adequate but less expensive method.

4. Construct a structure contour map of local stratigraphy across the WMA to ascertain if remnants of
the Ringold “Lower Mud” or another relatively impermeable unit may be causing local ‘highs’ in
the water table. As the water table has continues to drop, a greater degree of heterogeneity in
permeability at the top of the water table may be forming a groundwater high thus affecting local
flow directions.

5. Determine the magnitude of barometric effects on the water table. This study will be conducted in
one “upgradient” well and one supposedly “downgradient” well to determine if daily changes in
barometric pressure are great enough to cause the observed discrepancy in the water table gradient.
Pressure transducers will be place in the groundwater and at top of the well with continuous
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measurements made at 15 minute intervals. These pressure transducers will be coupled with down-
hole conductivity probes to provide data not only for this study but for those in Sections 4.4.2 and 4.5.

Once the above corrections are applied to water level measurements, the local flow direction can be
more accurately inferred. Stratigraphic controls, if present, can compromise gradient information. Then
the groundwater gradient is not useful to ascertain flow direction. Other approaches will be considered.

4.1.2 Flow Velocity From Direct Flow Measurements

The flow direction resulting from refined water elevation data will be checked with direct measure-
ments in suitable wells with the colloidal borescope. The colloidal borescope is an in situ flow measure-
ment device that detects the speed and direction of particulate matter moving with the water flowing
through the well bore. These data are needed to provide an independent control on the groundwater flow
direction. In addition, the boroscope data will provide information on the rate or magnitude of ground-
water flow. For contaminants moving with the advective flow, this equates to determining the rate of
contamination migration.

Prior to use of this tool, a scoping investigation will be conducted to determine the technical issues
concerning the application of the borescope. As with any method that measures flow within the borehole,
there are problems with flow deviation effects caused by the presence of the borehole itself. However,
approximate flow directions within a quadrant are adequate for the purposes of the assessment. Thus
some error can be tolerated. Results of this preliminary study will be used to assure that borescope meas-
urements are properly made in as many wells as possible with respect to the well bore environment and
local hydrogeology. Also, these findings will assure that borehole effects are mitigated. Furthermore,
depending on the consistency of the results, this method may be deployed in a semi-permanent installa-
tion to watch for directional changes over time.

4.1.3 Decision Identification

Because of the important, potentially expensive decisions resulting from this assessment, it is required
that the problem of flow direction be approached from all possible directions. The technical approach to
flow determination is phased such that the simple, more direct possibilities are examined first.

Knowledge of the flow direction is used in making decisions concerning contaminant sources. Once
the upgradient direction can be approximated, local waste facilities can be evaluated as possible sources
for the groundwater contamination. For example, a northerly flow provides evidence that contamination
seen to the north of 241-BY Farm may be from sources related to this WMA. On the other hand, if the
flow direction is south, then recommendations will be made for groundwater monitoring coverage along
the southern border of 241-B and 241-BX Tank Farms.

Other decisions relate to the rate at which the contamination is moving through the WMA. For exam-
ple, 2 high flow rate of 2 to 3 feet/day (0.6 to 0.9 m/day) has implications for future risk analyses of the
SST in this region.
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4.2 Extent of Cohtamination

The objective of this study is to map the level and extent of contamination observed at the WMA.
Groundwater chemistry data will be acquired from the assessment wells listed in Table 4.1. Although the
decision to provide continuing information on contaminant levels and extent is required by 40 CFR
265.93, other uses will be made of these data. For example the resulting contaminant plume maps will be
used to assess the need for additional monitoring wells. Also the acquired data will help locate the source
of contamination found west, north and northeast of the WMA. As the plumes are mapped over time,
information may be provided on groundwater flow velocity. In addition, these data will help determine
an appropriate sampling frequency for continued monitoring and for closure network design.

4.2.1 Spatial/Temporal Mapping

Based on groundwater chemistry data, contaminant plumes maps will be prepared for the contami-
nants of interests and for associated constituents. Detailed, contaminant maps will be constructed for
selected time intervals in the past and during the assessment to evaluate temporal relationships related to
plume movement. Spatial relationships between contaminants will be compared to determine differences
in plume chemistry. The plume maps will also be compared to results from Section 4.3 on source chem-
istry signature and vadose zone source locations to provide further evidence to define sources.

The groundwater plume maps and the local flow direction will be used to determine contaminant
sources. When combined with a comparison of tank and crib chemistry, the source or sources of contam-
ination observed to the west and north-northwest can be determined. This information may also provide
insight relative to the points of entry to the groundwater as well as flow migration pathways within the
unconfined aquifer.

Table 4.1. Groundwater Monitoring Assessment Wells at WMA B-BX-BY

Original RCRA Network Wells Assessment Network Wells
All wells have RCRA. compliant construction Non-RCRA compliant wells | RCRA compliant wells
299-E33-31 299-E28-8 299-E33-31
299-E33-32 299-E33-5 299-E33-32
299-E33-33 299-E33-7 299-E33-33
299-E33-36 299-E33-8 - 299-E33-36
299-E33-41 299-E33-15 299-E33-38
299-E33-42 299-E33-16 299-E33-39
299-E33-43 299-E33-17 299-E3341
299-E33-334 299-E33-18 299-E33-42
299-E33-335 299-E33-20 299-E33-43
299-E33-21
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The project limitations and study boundaries depend on the extent of the groundwater plumes, which
presently are not defined. For example, on the western side of the WMA, there is some evidence that
contamination does not extend underneath the south half of the retention basins (see Figure 1.1). Thus no
further coverage is needed in this area yet. However, data from a well located on the northern edge of the
trenches (i.e., northwest of the WMA) indicates that the plume may extend close to the B-57 crib. Conse-
quently, the spatial boundary of the study will be extended to the northwest.

No contamination appears to the south of the WMA. However there are no wells in this area and
consequently no groundwater data. Based on the present groundwater gradient direction, a minimum of
two additional wells be installed along the southern boundary to support the assessment.

In addition to mapping the extent of the contamination, work may be conducted to detect little known, ’

but mobile radioactive nuclides such as neptunium-237 and selenium-79, which are stable fission prod-

ucts of ruthenium isotopes. Certain waste streams contained limited quantities of these isotopes. Further-.

more, samples might be analyzed for the isotopic abundance of U-235 and U-236. Over time, the
abundance of U-236 in the waste streams was increased as the same uranium was reused and reacted
repeatedly. Thus the amount of total U-236 in the waste may help to determine the age of waste released
to the subsurface. Other isotopic work will be conducted on U-235 versus U-238 and determining if any
U-233 is present in the groundwater. ' '

4.2.2 Groundwater Monitoring Well Network

An expanded groundwater network has been developed for use while conducting this assessment.
Both the original RCRA network wells and the additional non-RCRA wells are listed in Table 4.1 with
locations shown in Figure 1.1. As-builts of the well construction are provided in Appendix C. Given in
Table 4.1 are the two wells originally installed as upgradient wells for the network, wells 299-E33-33 and
299-E33-36. With the present uncertainty in groundwater flow direction, the terms “upgradient” and
“downgradient” are obscure.

There are two types of wells used in the assessment. First are the original RCRA network wells plus
wells 299-E33-38 and 299-E33-39, which were constructed to WAC 173-160 specification and thus, are
RCRA compliant. These well were installed between 1989 and 1991 following the original groundwater-
monitoring plan (Jensen et al. 1989) or during investigations for the 200-BP-1 operable unit. They have
stainless steel, 4-inch diameters with 20-foot screens in a filter pack and full annular and surface seals
(Caggiano 1992, 1993). The total depth of these wells is at or near the top of basalt.

The other wells are older non-RCRA wells constructed of carbon steel casing with perforations over
different lengths within the unconfined aquifer. Many of these wells are located adjacent to cribs,
trenches or reverse wells to provide monitoring for these facilities in the past. The data from these wells
are used for supplemental monitoring during the assessment to determine differences in groundwater
chemistry across the site and to map the extent of contamination.

Locations of other wells are provided in Figure 1.1 to show the wells in the area. However, not all
these wells are suitable for sampling. For example, well 299-E33-27 has been plugged back to provide

vadose zone monitoring only. Also well 299-E33-12 is screened in the confined aquifer which is the first

4.7




basalt interbed. The well 299-E33-141 is a dry well used for gamma ray logging within the farm. Its
location marks the northwest extent of the known vadose zone plume associated with the 1970 leak from
241-BX Tank 102. These wells are included on the WMA B-BX-BY location map to facilitate future
planning.

4.2.3 Sampling and Analysis

Depending on the location of a well with respect to known groundwater contamination, a well may be
sampled monthly or quarterly. The current constituent list is given in Table 4.2. The constituent sam-
pling frequency and total well list is provided in Appendix B. Although most wells are monitored for key
constituents quarterly, wells that have displayed rapid rises in contamination are sampled monthly for
anions, metals, technetium-99 and on the east side of the WMA, uranium. The observations reported in
the PNNL-11826 show changes as great as 10,000 pCi/L in technetium-99 occurring over time intervals
less than one month. Consequently, wells showing high concentrations or rapid changes on a quarterly
interval are sampled monthly. This sampling frequency is used not only to detect sudden, significant
fluctuations in groundwater chemistry but also to provide a baseline data set to determine a more appro-
priate sampling interval at this WMA. The monthly sampling will also provide data sets for studying
dispersion effects as described in Section 4.3.3. Wells may be added or deleted during the course of the
assessment as need is indicated by changes in the groundwater chemistry and to determine the outer limits
of the contaminant plumes.

Overall quality assurance (QA) program requirements are defined by Article 31 of the Hanford Fed-
eral Facility Agreement and Consent Order (Ecology et al. 1994). Groundwater sampling procedures,

Table 4.2. As.sessment Network Constituent List

Field-Analyzed Constituents Laboratory-Analyzed Constituents

Quarterly/Monthly Annually
pH Alkalinity Todine-129
Conductivity Anions - | Stontium-90
Temperature Cyanide TOC
Turbidity Gross Gamma Low level TOX

Tritium

Gross Alpha

Gross Beta

Metals

Technetium-99

Total Dissolved Solids

Uranium
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sampling collection documentation and chain-of-custody requirements are described in Sampling Services
Procedures Manual (WMFS 1997) and the quality assurance project plan (QAPP) for sampling and
analysis provided in PNNL QA Plan ETD-012 (1998).

Field sampling will be recorded in a proper field logbook as specified in WMFS (1997). The static
water level will be measured and recorded prior to well sampling according to WMFS (1997). Based on
the measured water level and well construction details, the water volume in the well will be calculated
and documented on the well sampling form or field logbook. Each well will be purged according to the
approved criteria as set forth in EIl 5.8 (WMNA. 1998).

Procedures for field measurements (pH, conductivity, turbidity, and temperature) are specified in the
user’s manuals for the field instruments. Laboratory analytical procedures are specified in PNNL (1998).
Most of the analytical methods are selected from those provided in Test Methods for Evaluating Solid
Waste (EPA 1986). For constituents with no analytical method specified by EPA (1982), other methods
are selected as specified by PNNL (1997).

4.2.4 Decision Identification

The data collected in the study will be used to satisfy the 40 CFR-driven requirements of determining
contaminant levels and extent. The analyses and interpretation of these data directly support decisions
related to other investigative studies in this assessment plan. For example, the resulting maps will support
source determination for areas west, north and northwest of the WMA.. If further groundwater data are
needed, the results will assist in locating new wells. Also as the contamination is mapped through time,
the direction of groundwater flow may be determined with greater certainty. In fact careful, detailed
groundwater contaminant mapping over time may be the most reliable way to ascertain local flow. Fin-
ally the results of this study will assist in designing the closure monitoring networks well locations and
sampling frequency.

4.3 Source Determination

This investigation contains three tasks. The first is related to characterization of a chemical signature
associated with possible tank sources that may be matched to the groundwater chemistry. The second
concerns the location of residual vadose zone plumes that may be acting as sources for continued ground-
water contamination, and the third task is to relate contamination observed in a well to specific vadose
zone sources and the local mobilizing driving force.

i

4.3.1 Source Chemistry Comparison

In other assessments it has been possible, by exploring co-contaminant chemical relationships of
waste sources, to relate groundwater chemistry to nearby waste storage or disposal facilities (Hodges
1998; Johnson and Chou 1998). WMA B-BX-BY is in an area where waste effluent, related to SST tank
contents, was discharged directly to the soil column and thus to the groundwater. In spite of this com-
plexity, studying estimates of tank contents might establish pertinent co-contaminant relationships. These
relationships can then be used to relate groundwater contamination to tank-sourced vadose zone plumes.
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Log-log or semi-log plots of co-contaminants ratios such as technetium-99 to nitrate formed from esti-
mates of tank contents and from groundwater data may assist in identifying tank-sourced chemistry in the
groundwater. In addition, similar studies will be made based on estimates of waste chemistry from
surrounding cribs and retention trenches when these estimates are suitable.

Ideally direct measurements of residual vadose zone plurhe chemistry associated with both tank leaks
and the surrounding crib discharges are needed to completely describe the source chemistry. Initially,
Best Basis Data (BBD) and estimates of chemistry from Agnew 1997 will provide the bulk of the infor-
mational needs. An estimate of the waste chemistry when major leaks, overfills and surface spills
occurred in the past would assist to make relationships more distinct. When these estimates become
available, they will be incorporated into the overall chemistry study. Additionally, if suitable chemical
estimates exist for nearby past practice effluent discharge facilities, these data will be incorporated into
the overall study.

4.3.2 Groundwater/Vadose Zone Integral Mapping

It has been concluded in first determination assessments that residual vadose zone plumes from past
tank-related leaks have been remobilized, migrating through the vadose zone to the groundwater (Hodges
1998; Johnson 1998; Narbutovskih 1998). Thus, these vadose zone plumes are likely sources for the
observed groundwater contamination. To relate these sources to associated driving forces and contami-
nation at specific wells, it becomes necessary to map the location and extent, both vertically and laterally,
of these vadose zone sources. It is also necessary to map residual plumes associated with the surrounding
cribs, trenches and reverse wells, to the extent possible, to obtain a more complete understanding of the
groundwater contamination. For example, the degree of lateral migration is important since candidate
driving force sources must intersect these vadose zone.sources to carry contaminants to the groundwater.

Geologic drilling logs, gross and spectral gamma ray logs, neutron moisture logs and moisture curves
from drilling samples will be used to integrate vadose zone sources with groundwater contamination in a
series of cross sections and planar maps. During the course of this study, new data needs may be identi-
fied based on the location of dry wells between 241-BY and 241-BX Tank Farms and in the southern part
of 241-BX Tank Farm near the diversion boxes and vaults. At this time, however, no new data are
required. Spatial boundaries on the region of interest are the same as in Section 4.3.1.

4.3.3 Use of Dispersion Effects

Probably the most obvious effect of dispersion in a steady-state porous flow system is to spread
a contaminant mass beyond the region it would otherwise occupy as a result of advection alone (Fig-
ure 4.2). The degree to which a given volume of contamination spreads beyond its initial volume or the
extent of longitudinal dispersion in any given flow system can be characterized by the variance, 67, of the
contaminant distribution (Domenico and Schwartz 1990). The time variance of the breakthrough curve is
related to the spatial zone of mixing. Since the size of this zone, in turn, is related to the distance of con-
taminant migration, it may be possible to analyze the observed breakthrough curves to estimate the dis-
tance from the point of contaminant entry into the groundwater to the monitoring well. This estimation of
migration distance may assist in identification of the source facility.
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Figure 4.2. A Schematic of Mass Distributions Due to Advection Alone and
Due to Advection-Dispersion (after Domenico and Schwartz 1990)

The objective of this study is to estimate the distance that discrete contaminant events have traveled
in the groundwater prior to observation at a well. A discussion is presented to describe the principals of
dispersion relevant to the assessment followed by a strategy for obtaining the desired resuits.

A good place to examine the concepts of dispersion is by studying a simple column experiment with
the addition of a tracer or contaminant shown in Figure 4.3. The column represents a steady-state Darcy
flow system with a controlled, continuous addition of tracer to an aqueous porous medium. The concen-
tration value is given as the ratio the measured value, C, to that of the original source concentration, C,.
The distribution of this relative concentration over time seen at one point in space is the breakthrough
curve shown in Figure 4.3a. As can be seen, the relative concentration was initially at zero when there
was no contaminant in the groundwater. As the contaminant plume moved through the observation point,
it rose to a maximum level equal to the undiluted source. The advective front, that is the point at which
the groundwater is moving, is at the inflection point on the breakthrough curve. The relative concentra-
tion at the inflection point is 0.5.

A schematic representation of dispersion is shown in the column at three different times in Figure 4.4.

A zone of mixing develops centered on the advective front as can be seen by the corresponding normal
curves shown for each time. As the advective front and the corresponding plume front move further from
the initial point of entry into the system, the size of the zone of mixing increases. This, in turn, changes
the slope on the spatial distribution curve and the corresponding breakthrough curve as shown in Fig-

ure 4.4. The distance is the location of the advective front with respect to the area where the contaminant
entered the groundwater. Hence, it is the travel distance of the plume.
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Figure 4.3. Schematic of Dispersion Within a Column of Porous Medium for a Continuous
Contaminant Source. As the contaminant moves further through the column, the
zone of mixing, shown in green, increases. Thus the slope on the breakthrough curve
will decrease when the advective front is further from the source (after Domenico
and Schwartz 1990).
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Figure 4.4. For a Constant Flow Velocity and a Pulse-Like Source, the Degree to Which a Plume is
Dispersed Depends on How Far it has Traveled (after Domenico and Schwartz 1990)
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The fundamentals of dispersion may allow an estimate of how far the contamination has traveled in
the groundwater without a prior knowledge of the source term, such as leak volume or initial contamina-
tion levels. A series of one-dimensional scenarios will be evaluated to approximate the distance of
contaminant migration in the groundwater. These approximate values can then be correlated on a map
with the location of residual vadose zone plumes and driving force sources. The results will provide
evidence to support or disprove a particular source determination.

4.3.4 Decision Identification

The degree to which the results of these studies are useful to the overall assessment objectives will
vary with the study. For example, utility of the source chemistry study will depend on how close the
current estimates of tank chemistry are to the residual chemistry in the soil plume associated with that
particular tank. If reasonable comparisons correlate a tank waste signature with that of the groundwater,
this will indicate that tank waste may be the source of the groundwater contamination.

If residual vadose zone plumes can be mapped adequately, relationships will be sought to connect
specific driving force sources to these residual plumes. Structural and isopach maps will also be used to
search for possible stratigraphic controls on elevated water levels observed in certain “downgradient”
wells. '

Because the trends over time of observed groundwater chemistry data are not as complete as data
collected in a controlled laboratory experiment, it may be difficult to adequately define a variance for a
specific contaminant event. If, however, dispersion effects can used to provide reasonable estimates of
contaminant migration distances, then possible locations for entry of the contamination into the ground-
water can be identified. These results will be combined with results from the flow rate and direction
effort, the integral mapping study and the driving force study to relate contamination events with vadose
ZOne sources.

4.4 Driving Force Determination

Development of an accurate conceptual model tailored for a RCRA waste management site is an

* integral part of a RCRA assessment. The generalized information in the model provides guidance
towards understanding the interaction between conditions resulting from the facility operations and the
surrounding hydrogeologic environment. An integral part of a conceptual model is the identification of
plausible forces/causes that drive the waste from a leak source, through the vadose zone to the ground-

water. The objective of this task is to determine, to the extent possible, the existence, location and nature .

of recent driving forces in the vicihity of the WMA.

In general, there are three categories of driving forces operative in SST tank farm environments.- The
first is related to the leaking waste, which can migrate through the vadose zone by simple gravity drive,
capillary action or by chemical interaction with the sediments. A residual waste plume is left behind in
the soil pores or adhered to the soil particles. The second category pertains to the occurrence of water line
leaks. As the water moves through the soil by either gravity or capillary action, it encounters the residual
vadose zone waste left from the original tank leak and remobilizes it to the groundwater. The third
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category includes driving force sources related to natural precipitation. This category may have involved
sudden snowmelts during the winter with rapid seepage into the ground or ponding of torrential rains
causing the accumulation of small lakes in or around the farms.

This section contains two avenues for driving force documentation. The first is focused at docu-
menting the existence and nature of driving force sources related to site operations (e.g., broken water
lines) or related to the surface effects of naturally occurring sources (e.g., local ponding of rains or snow
melts). The events providing these sources may have occurred in the past or may be presently occurring.
The second avenue explores the possible effect of increased precipitation on the groundwater, searching
for a frequency in the water elevations that may be related to an annual recharge from the surface.

4.4.1 Documentation

This study documents past and present occurrences of driving force sources related to the first two
categories of driving force sources.. Although the focus has been on leaks associated with either breached
tanks or cascade lines, surface spills have at times contributed large volumes of waste to the subsurface.
These direct leaks/spills have been documented over time and described adequately for use in the assess-
ment (DOE 1993). On the other hand, it is more difficult to obtain information on driving force sources
related to water line ruptures and leaks. Water line leaks related to farm operations should be documented
in farm occurrence report. As might be expected, these reports focus on the effect that the water has on
farm operations and not its potential to migrate waste to groundwater. Consequently there may be little
information on the total volume of a water line leak.

Water line leaks not related to farm operations may not be documented in written copy. Site person-
nel engaged in reporting and fixing broken valves and pipes know of these occurrences. Also, ponding of
water caused by natural precipitation is not routinely documented but can potentially provide significant
driving force sources. Documentation of these occurrences will, of necessity, rely on verbal reports when
written reports are not available.

There are two goals for this documentation. The first is to provide an understanding of the impor-
tance of these driving force sources in terms of total volume, surface foot print and the time period the
source was operative. The second is to identify, if possible, specific events that may be related to the
migration of the waste presently observed in the groundwater. Documentation can be obtained for brief
descriptions of unusual occurrences that have happened at SST farms after FY 1990. Prior to that time
occurrence reports were not computerized and are consequently more difficult to obtain.

4.4.2 Analyses of Transient Pressure Effects

Evidence exists that significant changes in groundwater chemistry can occur over periods less than a
month (Narbutovskih 1998). It appears that these contamination fluctuations are related to driving forces
that operate sporadically being turned on or off easily such as episodic use of a pipeline system with a
large unknown leak. Another driving force is related to natural precipitation from years with exception-
ally heavy snow falls as proposed by Johnson and Chou 1998. A cursory inspection of hydrographs from
the RCRA groundwater monitoring network display a quasi-cyclic pattern that appears to contain an
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annual frequency (Figure 4.2) for the last few years. Although the amplitude is onlyl a few inches, this
may be significant given the high permeability values reported by Connelly et al. 1992.

The goal of this study is to determine the frequency of cyclic changes, if any, in water levels over
time and to relate these cyclic events to possible driving force sources. The acquisition of pressure trans-
ducer data has been previously discussed in connection with studying barometric effects on the local
groundwater gradient. The downhole pressure transducer data collected over a period of years should
‘provide a basic data set for this study.

A spectral analysis will be accomplished by applying a Fourier transform to the processed transducer
pressure data. This particular transform will take the pressure data from the time domain into the fre-
quency domain, resulting in delineation of the frequency content of the data (Telford et al. 1976; Rohay
1996). Once the dominant frequencies of the water level changes are obtained, it may be possible to
relate the periods to that of naturally occurring driving force sources. For example, by performing a
spectral analysis of the corresponding atmospheric pressure data, direct correlation can be made between
the period of water level changes, barometric pressure changes and the resulting amplitude of the water
level changes associated with that frequency. If an annual frequency is observed, this would indicate that
annual recharge may be reaching the groundwater.

Although this study involves utilizing new data, it is data that will be acquired in support of the flow
direction investigation. Since the pressure will be monitored hourly over several years, the sampling
frequency of the digital database will be sufficient to perform a computer-based digital transform.

4.4.3 Decision Identiﬁcation

As in the previous studies, decisions for these studies are directed at relating the significance of the
findings to the overall assessment objectives or to interpreting the results. Documentation of the driving
forces will be used to assist in source determination for the groundwater contamination. In addition, the
results will be applied towards refining the conceptual model for WMA B-BX-BY. If specific driving
force sources can be related spatially to the mapped results of Section 4.3.2, then the confidence of identi-
fying contaminant sources would be increased. If the frequency content of hydrographs indicates an
annual fluctuation in water level, than recharge from natural precipitation should be considered'a viable
driving force source for migration of contamination through the vadose zone.

4.5 Sampling Frequency Determination

Semiannual monitoring required under RCRA regulations may not provide adequate temporal cover-
age for SSTs. Large fluctuations in groundwater chemistry can occur in this region at a frequency of less
than one month (Narbutovskih 1998). Under RCRA interim detection, the SST WMA sites are monitored
semiannually. If samples had not been collected in August 1997 but in September 1997, or semiannually
in May 1997 and December 1997, the increased levels of technetium-99 and nitrate concentrations would
not have been observed. Although semiannual monitoring is the minimum required under RCRA
regulations, these data indicate that this monitoring frequency may not provide adequate temporal
coverage.
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4.5.1 Description

Based on the above discussion, the primary objective of this study is to determine an optimal sam-
pling frequency to use at this WMA for routine monitoring. A secondary goal is to provide information
on the feasibility of implementing a downhole screening apparatus to allow nearly continuous data acqui-
sition of conductivity. A device of this nature would allow rapid screening of sudden contamination
increases in near real-time. Thus additional sampling can then be performed providing laboratory ana-
lyses of co-varying contamination such as nitrate and technetium-99 without the expense of monthly
sampling and analyses.

The study consists of combining the pressure transducer required to collect data in support of the
transient water level effects with a conductivity probe. The resulting system, capable of automatically
recording data from both sensors, would then be semi-permanently installed in a monitoring well. Ini-
tially this dual sensor downhole apparatus will be deployed in one contaminated well and one relatively
uncontaminated well. Once the sensors, data acquisition system and display/analyses method are func-
tioning, a review of initial results will be performed. Data collected over several years should provide a
temporal database to design an adequate sampling frequency for this site. Results from the contaminated
well will be compared to the background well to evaluate data sets from two different chemical environ-
ments. The contaminated well will be chosen such that monthly sampling, as required under the assess-
ment plan, will provide a comparative laboratory data set.

The results of this study will document the frequency with which contamination changes for a mini-
mum of two years. The first year’s data will be evaluated for data quality, usefulness and for cost-
effectiveness. A comparison between the first and second year’s data will be made to determine if the
chemical signature contains any cyclic characteristics that might relate back to natural driving force
sources.

4.5.2 Decision Identification

Based on the evaluation of the results from these two instrumented wells, an appropriate sampling
frequency will be determine by decimating the data at regular time intervals until significant information
1s lost from the data set. Criteria of when this point is reached will be based on when the trend plot could
not be used to identify important contamination changes occurring in the groundwater.

Decisions will also be made concemning the useful, practical, and cost effective nature of this moni-
toring method. If, after the first two installations have proven to be operative and the data useful, then
monitoring wells may be instrumented at other SST sites to provide adequate spatially coverage for these
WMAs. If the flow direction has been determined prior to the end of this study time, the instruments may
" be switched to more appropriate wells.
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5.0 Assessment Reporting and Prbject Schedule

Based on technical requirements, the time period over which investigative tasks are planned is
2.5 years. Consequently the final report describing the interpretations and conclusions of the assessment
will not be prepared until FY 2003. With the possible exception of the downhole conductivity monitoring
and the analyses of transient pressure effects, all data acquisition, analyses and interpretation will be
complete by the end of FY 2001. With the concluding report, recommendations will be made concerning
assessment monitoring in later years. - ‘

The status of work done annually in support of the assessment will be reported in the Annual Hanford
Groundwater report beginning in FY 2000. Also in the quarterly RCRA reports submitted to DOE/
Ecology, a synopsis of groundwater chemistry changes at WMA B-B-X-BY will be included. Borehole
completion packages will also be prepared for each new monitoring well installed to document com-
pliance with WAC 173-160.

In Appendix A these tasks are summarized for easy reference. Table A.1 is organized by main tasks
with objectives and data needs identified. The phased approach to defining the contaminant flow direc-
tion is shown along with investigatives studies requiring data collection over a multiple year interval. The
schedule and specific calendar for task is outlined in Table B.1 in Appendlx B. The time period covered
is from January 1999 to September 2003.

Project planning will be ongoing from year to year. This task involves ensuring that tasks are on track
and that resources and personnel will be available when they are needed. Workarounds will be developed
when schedule conflicts occur. Preparation of further assessment work plans and any subsequent revi-
sions are also an important aspect of this task. Meetings with stakeholders and the integration project
team leads will be conducted to ensure coordination with other projects.
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Table A.1. DQO Table of Investigative Studies

New Data or New

How New/Old Data Supports

I'v

5. If transient effects for two
years (seasonal effects) are
cause of “high” water ele-
vations and can be removed
sufficiently to allow a clear
upgradient/downgradient
direction to be determined
over time (i.c., not just for
one sampling cvent) then
use adjusted gradient to
assist in determining flow
direction.

If transient effects are not suffi-
cient to account for ambiguous
flow direction, then proceed with
direct measurement of flow
direction.

If transient effects do account for
ambiguous flow direction, then
proceed with direct measurement
of flow direction to confirm
these results and to provide the

Task Objective Problem Existing Data/Information Information Needs Solving the Problem? Data Collection
GW flow Determine What is direction/rate of Flow direction determination | A. Refined water 1. If survey corrections cor- 1. Check data base.
direction direction/rate of migration? What is rela- from water elevations-not clevations rect the problem, then use 2. Take water level
migration for source | tionship of plumes to adequate due to lack of/ gradient to determine flow” measurements.
determination. possible sources? Dis- ambiguous gradient. 1.  Check survey data direction. 3. Measure vertical deviation
crepancy exists between Direction from plume maps 2. Make closely spaced 2. Ifclosely'spaced WL meas- - of one “high” well and
water elevation gradient not adequate due to a) possi- water level urement do not fix the one “upgradient” well,
calculations, direction ble change in flow direction measurements. problem, then proceed with Survey others if initial
from plume maps and back towards original direc- 3. Borchole gyroscope step 3. results indicate it is useful.
direct flow measurements. | tion b) localized extent of measurements 3. Ifhole deviates from ver- 4, N/A
recent contamination-affected | 4. Check for stratigraphic tical sufficiently toremove | 5.  Instrument one “high”
by non-uniform flow fields. controls. clevation discrepancy, then well and one “upgradient”
: 5. Measurement of tran- survey the remaining wells well with 2 pressure trans-
sients effects such as to get accurate water cle- ducers each, one below
seasonal fluctuations or vations. If not, procced water table to record
barometric effects. with step 4. transient effects on head
4. If structural mapping does and one at the surface to
B. Flow direction/rate not indicate a structural record barometric effects.
studies with direct flow control, then proceed with Subtract out barometric,
colloidal boroscope. step 5. seasonal and tidal effects

from water elevation data.

Measure flow direction in wells
located on at least three sides on
the WMA to provide local
direction of flow and rate of
contamination migration.
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Table A.1. (contd)

Task

Objective

Problem

New Data or New

Existing Data/Information Information Needs

How New/Old Data Supports
Solving the Problem?

Data Collection

rate of contamination migration..

Results used to determine need/
location for new wells

Results assist in predicting future
extent/rate of migration of con-
tamination.

Results used to design strategy
for monitoring future change in
flow directions across the 200
East Area as B Pond mound
dissipates.

Allows better designs for closure
monitoring networks

GW Plume
tracking
(spatial and
temporal)
Groundwater
sampling

40 CFR driven
Determine contami-
nation levels, rate of
migration and extent
of contamination.

40 CFR driven
Determine source.

What is the level of
contamination, rate of
migration and extent of
contamination (e.g.,
E33-41)

West, north and northeast
of the WMA, nitrate and
technetium-99 are rising.
Both nitrate and
technetium-99 were above
the DWS, Fcb. 98.

What is the source?

Quarterly (as required)
Monthly

(at times and for certain
wells, as indicated by the
current data)

Annual
Quarterly
Monthly

1. Tracks contaminant levels
through time

2. Gives extent of
contamination spatially in
wells not previously sam-
pled, not sampled often
enough, not sampled for
constituents of interest-
allows determining the
extent of current con-
tamination.

3. Assists in determining need
for new wells and location
of wells

4. May provide information
on flow dircction if
“plumes” can be mapped
over time.

Although not directly related to
rate and extent, these data will
help to determine frequency of
sampling necessary to determine
contaminant source and identify
possible driving forces.

Groundwater sampling in
RCRA and surrounding otder
wells.

Sampling program can be
redefined when a) plume extent
is defined and b) contaminant
concentrations are static.
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Table A.1. (contd)

New Data or New

How New/Old Data Supports

1

respect to possible
driving forces and
GW wells. Attempt
to locate possible
regions of entry into
the groundwater.

vadose, where might the
contamination driven
from the vadose zone be
entering the GW?

adequate laterally in WMA
away from tanks (e.g., ncar
diversion boxes and vaults).

sources, relationships to water
drivers and GW wells can be bet-
ter defined to determine source.
If definitive decisions can be
made conceming source, then
enough data has been collected.
In addition the above, assist in
defining WMA risk and design-
ing better long term monitoring
network for closure, and assist in
new well locations.

Task Objective Problem Existing Data/Information Information Needs Solving the Problem? Data Collection
Source 40 CFR driven Do specific tank signa- Agnew estimates. N/A Determine if GW chemistry Acquire data from current
chemistry Source tures match contamination | BBD from RPP. trends are delineating mixing estimates and direct measure-
comparison determination seen in the groundwater? | -Dircct samples. curves between groundwater ments of waste available
Does GW contamination Historic estimates for tirries in chemistry and tank chemistry. through RPP,
trend delineate a mixing the past. If tank wastes are indicated as Acquire historic estimates of
curve with the tank the source, than redesign moni- waste compositions for times
chemistry? toring network to ddequately when leaks supposedly occurred
. monitor tank vadose zone in the past. Compare relevant
sources in addition to tanks and ratios of tank waste constituents
ancillary equipment. to groundwater chemistry.
Integration of Source What is lateral extent of Geologic logs. *New dala needswill' <. . ;4 | Existing vadose zone contami- N/A at this time.
groundwater determination, contamination in the soils, | Gross and spectral gamma ray i@lia‘htiifi’éd'aﬁﬁipéssﬁdvéﬁ to nation is mostly likely source of
data with vadose | Determine location | what controls might exist | logs. the RPP Vadose Zone teatn current groundwater contamina-
zone plumes. of residual vadose for directional spreading Moisture curves (limited). || tion. By knowing the lateral and
zone plumes with of contamination in the Present data may not be depth extent of these vadose

Driving Forces
Documentation.

Determine
existence, location

What is the source of
contamination and what

Some information exists as
RPP occurrence reports.

No new data

Document causes for vadose
migration leading to mitigation

Screen occurrence reports,
check water purveyor’s records,

changes in the vicin-
ity of the WMA.
Determine adequacy

Evidence exists that
significant changes in
GW chemistry can occur

to past driving forces in the area
to assist in determining source.
If contamination is fluctuating

and naturc of recent | are the migration Further information to be cfforts. By determining location | obtain testimony from site
driving forces in the | pathways? gathered from site operational and nature of driving forces, it operational personnel, docu-
vicinity of the personal, documents and may be possible to relate driving | ment any natural or man-made
WMA records. Visually monitor fortes to mapped plumes and to water releases in the vicinity of
(Source ground surrounding farms local GW contamination. ‘the WMA.!
Determination) ‘during heavy rains. .
Sampling Document What is frequency Quarterly and some monthly Continuous conductivity If contamination is fluctuating Instrument 1 key wells with a
Frequency frequency of (period) of contaminant groundwater trends. measurements over time, significantly at frequencies greater | continuously recording con-
Determination contaminant changes at the WMA? than 3 months, attempt to relate ductivity probe for 1 to 2 years.

One year to capture seasonal
effects, two ;ycars to confirm
that these effects are repeatable

* Input from RPP characterization program
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Table A.1. (contd)

New Data or New

How New/Old Data Supports

Task Objective Problem Existing Data/Information Information Needs Solving the Problem? Data Collection
of sampling fre- over periods less than a close to critical mean concen- (not a function of that particular
quency. Obtaina month. Can these fre- trations (arbitrary) within one year or well). Collect monthly
continuous expres- quencies be related to quarter, instrument keys wells sampling from this well for
sion of contaminant | driving forces? closest to the WMA and one anions (and mobile rads) to
changes with Source Determination “upgradient” well with con- confirm source of conductivity
respect to ductivity probes. ' changes.
conductivity. If contamination is fluctuating
(Source within one quarter, consider
Determination) special sampling for certain
contaminants as indicated by
probe results.
Include continuous downhole
probes for various chemical con-
. stituents in designs for current
and final closure WMA monitor-
ing network.
Use of Disper- Estimate distance How far has contami- Quarterly and Monthly No new data needed. If variances can be adequately N/A
sion Effects that contamination nation traveled in the groundwater trends. determined from current data
may have traveled groundwater before trends, then calculations can be
in the GW for single | impacting a well and can made to determine the travel
well contamination this travel distance be distance in groundwater. Results
events. related to driving forces would most likely include a
(Source and residual vadose zone range because a) the magnitude
Determination) plumes? of flow is poorly known b) this
Can dispersion effects approach assumes one-
assist in backtracking to dimensional dispersion (might
contaminant sources at be possible to extend to 2-
this WMA and at others? dimension dispersion) c¢) using
Source Determination real data not modeled data which
introduces noisc. However the
approach, if it proves useful,
could provide a powerful inter-
pretation tool for all the sites.
Analyses of Determine if an With very high winter Quarterly and monthly water | Monthly groundwater If a dominant annual component | Water elevations are collected
Transient annual frequency precipitation of recent elevation data for RCRA elevation data. Downhole exists in the water clevation data, | with each sampling event.

Pressure Effects

exists in the water
elevation data that
might indicate a
natural precipitation
driving force
through residual

vadose zone plumes.

(Source

years, it has been sug-
gested that some com-
ponent of the observed
rise in contamination may
be related to snow melting
events/winter precipita-
tion. Is there an annual
component in the water

wells

data (conductivity and
pressures) discussed above.

than natural seasonal recharge
should be considered a possible
driver for remobilizing residual
vadose zone contamination. If
no elear annual frequency is
found by curve matching tech-
niques, this does not mean that
surface precipitation did not or

Pressure data will be collected
along with continuous con-
ductivity data.

Analyzed by

Spectral analysis to determine
frequency/period content
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Table A.1. (contd)

New Data or New How New/Old Data Supports
Task Objective Problem Existing Data/Information Information Needs Solving the Problem? Data Collection
Determination) clevation data? will not effect groundwater qual-

ity, just that this approach does
not identify this mechanism as
remobilizing vadose zone plumes.
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Appendix B

Sampling and Analysis Plan

This appendix consists of a field sampling plan (FSP) and a quality assurance project plan (QAPP).
The FSP specifies the data collection design and the QAPP includes the procedures and project manage-
ment controls intended to ensure the data collected and associated measurement errors are appropriate to
meet the quantitative and qualitative needs of the study. Together these two plans form the Sampling and
Analysis Plan (SAP). The SAP is used as the principal controlling document for conducting the work
identified in Chapter 4 and summarized in Table A.1.

Activities that address similar or related information needs are grouped together where possible to
allow the reader to relate the text to the charts. Data needs are not addressed in more than one task'even
though specific data sets may be used to satisfy more than one data need. The SAP should follow closely
with the titles and listing in of data needs in Table A.1. The task schedule, included in Table B.1, con-
tains estimated budget information for associated costs.
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Appendix B.1

Field Sampling Plan

This appendix contains the data collection design and activity schedule for the continued WMA
B-BX-BY groundwater quality assessment. The schedule for conducting specific tasks for this assess-
ment is shown at the end of the appendix (Table B.1). A brief description of each task as identified in
Table B.1, by task title, is provided. Additional discussion and background information associated with
the tasks are provided in the main body of the plan.

B.1.1 Task Descriptions

The tasks described are a subpart of the Hanford Groundwater Monitoring Project (#28023) managed
for the Department of Energy (DOE) by Pacific Northwest National Laboratory (PNNL). Project man-
agement and organizational interfaces and procedures are described in Appendix B.2.

The dates indicated in the following task descriptions are approximate time periods or windows.
Actual start and end dates may shift as details for the multiple subprojects are planned and scheduled. It
is recognized that conflicts may cause deferral or rescheduling of some of the proposed work in this plan.
Scheduling conflicts for critical path work will be resolved by management prioritization and/or by use of
subcontract labor as needed.

Velocity of Contaminant Migration

This task addresses determination of the direction and rate of contamination migration. It consists of
various subtasks associated with flow rate and direction determination in an area with a flat watertable.
The locally flat hydraulic gradient makes the local flow direction difficult to ascertain. The subtasks are
described as follows.

Vertical Survey Error of Well Casings. Multiple surveys are available for well location and
elevation above sea level for assessment wells at WMA B-BX-BY. The data from these surveys will be
evaluated to determine the effect of survey error on well elevations, both within a survey and between the
different surveys. Conclusions will be drawn concerning the overall effect of survey error on determining
flow directions from water elevations and on which survey provides the most useful results.

Water Level Measurements. Errors associated with water level measurements can affect results

when the gradient is of the same order as the error. Water level data will be collected using the same tape
and personnel to provide a consistent data set for further analysis. Measurements will be made on one
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month intervals for three months. All data will be collected within 2 hours to reduce possible diurnal and
" storm-related pressure effects on the water elevation in the wells. If appropriate, results from data
collection will be used to produce a local water table map.

Vertical Deviation of Borehole Casing. If a borehole is not vertically straight, the depth to water -
will appear to be longer and the resulting water elevation is low. Critical wells that appear to have abnor-
mally low water levels will be checked with a borehole gyroscope. Correctlons will be made to the water
level data as appropriate.

Stratigraphic Control. If the water table in a given well rests in a relatively impermeable geologic
formation, it is possible that the water may be held artificially high at that location. A study of the local
stratigraphy will be made to determine the nature of the aquifer at the water table across the site. As the
water level continues to drop, the water table may rest in a formation different than the time of original
well installation. A detail study of the stratigraphy will be performed to ascertain the nature of the soils at
the water table. Drill cuttings will be obtained from the soils archive library to provide direct correlations
of soil types with the local water table elevations. If a well is found to have the potential for strati-
graphically controlled water elevations, it will be removed from the network for the purposes of deter-
mining the direction of groundwater flow.

Removal of Barometric Effects. Diurnal and storm-related events can cause small, temporary water
level changes in wells. Although the effects are usually small, these temporary fluctuations may be great
enough to cause confusion in the water level data masking the true flow direction. Removal of the eleva-
tion changes associated with these atmospheric pressure variations may help to delineate the true gradient
across the site.

Direct Flow Measurements. The above studies will be conducted to refine water level measure-
ments in an attempt to determine an accurate direction of contaminant flow. This is important in
understandmg the direction from which contaminants are entering the site, i.e., which wells are actually
the upgradient wells. Given the extreme flatness of the water table and the level of error in each of the
above steps, it is prudent to make direct measurements of flow within the wellbore to confirm the results
obtained from water level measurements. The colloidal boroscope will be used for this purpose. This
technology uses a magnifying glass and a downhole camera to view particulate material flowing through
the wellbore. Perturbing effects on flow velocity associated with the presence of the wellbore will be
reduced to the degree possible. It should be keep in mind that knowledge of the flow direction within a
quadrant is sufficient for assessment purposes. In addition, the colloidal boroscope data will also be used
to directly measure the magnitude of groundwater flow. This value is needed to determine the rate of
contaminant migration.

. Extent of Contamination

The objective is to determine the level of contamination in the vicinity of the WMA over time and the
rate/direction at which it is moving. The subtasks in support of this overall task are spatial and temporal
mapping of contaminant plumes, new well drilling to track plume migration and groundwater sampling to
'track location and levels of contaminants over time.
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Spatial/Temporal Mapping. Plume maps will be prepared for contaminants of interests and for
associated constituents of concern. These maps will be used to document current contaminant extent and
migration direction to the degree possible. Plumes migrating in a southward direction from 241-B Tank
Farm and from 241-BX Tank Farm will not be detected until sufficient coverage is provided along the
southern border of the WMA. Interpretations of the mapped results will also be used in further source
identification along with results from the source chemical signature study.

Well Drilling and Testing. Evaluation of the extent of groundwater contamination is required for
this groundwater quality assessment (Table A.1). For this purpose, 2 new wells are planned for FY 1999.
These wells will be used to track the apparent southwestward movement of contaminant activity and to
increase downgradient spatial coverage at BX farm. Other wells may be proposed in later years to
determine the nature of groundwater contamination at BX and B farms along the south and east WMA
borders. The sampling results of these initial wells will be used to assist in locating future wells.

The wells drilled for this task will comply with the requirements for monitoring well design and
construction as specified in 40 CFR 265.91(c). Specifications for well designs and procedures for
performing the well installations are contained in Washington Administrative Code (WAC 173-160) and
contractor/sub-contractor procedure manuals (see Appendix B.2). Only special conditions related to the
RCRA groundwater assessment are described in this plan.

Geologic/Hydrologic Characterization. The following data collection conducted during and just
after the drilling of these wells should be considered a minimum. The actually nature and types of data
collected for geologic characterization may change prior to the spud date. As the assessment wells are
drilled, the nature of the sediments will be classified and geologic logs constructed. In addition, sedi-
ments samples will be collected and archived for future use. Neutron moisture and spectral gamma
logging will be conducted before the wells are completed. A slug test will be performed in each well to
determine the local hydraulic conductivity.

Nature and Concentration of Contamination

Subtasks under this heading include determining the type and levels of contamination that exist in the
groundwater surrounding the B-BX-BY WMA. The data on groundwater chemistry over time resulting
from this overall task will be used as input to several of the tasks described below.

Quarterly Groundwater Sampling and Laboratory Analysis. Assessment sampling in the WMA
B-BX-BY well network is an on-going activity funded under the groundwater monitoring project.
Quarterly sampling is required by 40 CFR 265.93(d)(7)(1). The base list of constituents by analytical
group with associated specific analytes of interest and detection limit requirements (MDL) for each
quarterly sampling event are given below. Constituents-for monthly sampling are a subset of the
following list:
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Chemical Constituents
e Anions, ion chromatography method (nitrz;te, chloride, bromide, fluoride); MDL <500 pg/L. - !

e Metals - filtered, ICP method (sodium, calcium, magnesium, potassium, chromium, iron, manganese,
. aluminum); MDL <5 pg/L (Mn, Fe, Cr ,and Al)

¢ Uranium ~ total or chemical (ﬂuoromeiric), unfiltered; MDL <0.1 pg/L ‘

e Cyanide; MDL <1.33 pg/L |

e pH

. Field,conductiv‘ity.
Radioactive Constituents

e Cobalt-60 — (unfiltered); low level gamma scan, MDA < ~ 10 pCi/L

Gross beta — (unfiltered); gas flow proportional counter on dried samples, MDA <1 pCi/L

Gross alpha — (unfiltered); gas flow proportional counter on dried samples, MDA <0.5 pCi/L

Technetium-99 (unfiltered); ion exchange separation and liquid scintillation, MDA <10 pCi/L

Tritium (unfiltered); MDA <400 pCi/L, liquid scintillation on evaporated samples.

Isotope specific analyses will be requested (transuranics, and/or strontium-90) by the project scientist
responsible for the RCRA assessment at this regulated unit under the following conditions. However, the
low level gamma scan covers gamma-emitting isotopes such as cesium-137 and antimony-125.

1. gross alpha and beta results are above natural background,
2. or> upgradient concentrations,
3. orcan not be accounted for by technetium-99 and/or uranium.

An important requirement, for use of gross alpha and gross beta measurements as surrogates for the
‘more expensive isotope specific analyses, is reliable gross count measurements. One source of uncer-
tainty in the gross or total count method is the effect of salt residue (self-absorption of the beta particles).
Dissolved solids are not low in the vicinity of WMA B-BX-BY. Consequently, this may be a problem.

The list of wells to be sampled quarterly can be found in Table B.1 at the end of this section. This list
includes both RCRA and non-RCRA wells. As-builts for these wells can be found in Appendix C.
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Although the water level is decreasing in this region and the aquifer in the northern part of the WMA is
thin (8 feet to 11 feet), the rate of decline is not as great as that in the 200 West Area. Early records of
pre-Hanford water levels are not available. Consequently it is difficult to estimate the maximum drop in
water level before the original water table is achieved. Based on the current rate of decline, the wells
north of the 241-BY Tank Farm should be viable for at least 5 years. If the aquifer does thin to the point
that wells cannot be pumped, a vadose zone monitoring system should be designed and implemented for
further assessment and closure monitoring.

Sampling Procedures. Standard conditions for routine monitoring (pumping at ~1 gpm or less with a
Hydrostar pump, removal of three bore volumes and stabilization of indicator parameters pﬁor to sample
collection) will be used. Procedures are defined in the QAPP, A.2. Pump depths will be maintained at
~5 feet below static water level to maintain comparability of results with previous monitoring data. The
issue of variation with depth (i.e., shallow or microlayer at the top of the aquifer) does not appear to be a
problem at this site, However, if it is found that contaminant concentrations are much higher in the
surface microlayer, the need for modifying the routine monitoring program will be considered.

Monthly Sampling. A quarterly frequency is required by 40 CFR 265.93(d)(7)(i). However,
this frequency is not always adequate for assessing the nature and source of contaminant migration
in the groundwater. Recent contaminant migration at WMA B-BX-BY has shown that high levels
of technetium-99 and uranium can move through the near region of a well in less than a month
(Narbutovskih 1998). Based on this time period, it has proven to be prudent to collect groundwater
samples monthly for wells experiencing rapid changes.

Special Sampling. The specific sampling for this subtask will test for the presence of a high con-
taminant microlayer in the uppermost aquifer. As explained above, the presence of a highly concentrated
contaminant layer at the capillary fringe/water table boundary could be an indication that contaminants
are entering the groundwater by renew infiltration through the vadose zone. This sampling will be per-
formed in pre-existing wells where the groundwater contamination appears to be related to surface
recharge. The well pump will be removed, and at least 2 weeks will be allowed for the well to re-equilibrate.
Kabis sampling (Mod II) will then be conducted. The Kabis must be lowered into position very slowly to
minimize disturbance, especially near the surface of the water in the well. Analytes are limited to tritium,
technetium-99, anions and ICP metals (portable membrane filter apparatus to be used for filtered metals).
Due to the 1,200 cc volume of the Kabis Mod II, the sample volumes submitted to the lab may be less
than normally specified. Initiation of the work as soon as possible after the quarterly samples have been
collected will allow ample time to complete the work and re-install the sample pumps prior to the next
regularly scheduled sampling event.

Source Determination
This task is aimed at delineating the various sources of contamination found in the groundwater at

WMA B-BX-BY. The subtasks described below will be ongoing as supporting data are received. In the
event that groundwater contamination eventually becomes static at this WMA, the level of effort can be
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reduced. However, with the current dynamic state of contaminant change occurring across the site, it is
necessary that maps and plots be updated frequently with resulting interpretations used to revise the
working conceptual model.

Revision of Conceptual Model. The conceptual model of hazardous waste storage facility provides
the framework for guiding the assessment and interpretation of data. As further information is collected
and analyzed during the assessment process, the conceptual model will be updated to reflect this new
information. This model integrates the characteristics of the subsurface (geology, hydrogeology, sub-
surface contamination) with that of the waste management unit setting. It attempts to incorporate the
general waste types, facility equipment and storage configurations, the subsurface geology, hydrology and
geochemistry of both the vadose zone and the unconfined aquifer. Use of the model allows exploring the
complex spatial and temporal relationships of three important elements: 1) the contamination source, past
and present, 2) the driving force that carries contaminants through the vadose zone to the groundwater,

3) the migration pathway of the contaminants through first the vadose zone and then the groundwater. -

Spatial/Temporal Mapping of Historic Data. Although part of the work on this task will be done
initially to fulfill the requirements of _, further work will be done to assist in source determination.
Detailed contaminant maps will be constructed for various times in the past to study temporal relation-
ships related to plume movement and to determine spatial relationships between the various contaminants
.over time. These plume maps will also be compared to tank/crib chemistry and to mapped vadose zone
sources to provide insight relative to the entry points into the groundwater. They will also be used to map
flow migration pathways within the unconfined aquifer.

Source Chemistry Characterization. By comparing co-contaminant chemical relationships of the
waste sources to that of the groundwater chemistry, it may be possible to relate the groundwater chem-
istry to specific waste storage facilities. Also, as explained below, if proven useful for the assessment of
WMA S-SX, analyses will be made on selected samples for specific isotopes of interest.

Chemical Mixing Curves. Currently the groundwater chemistry at WMA B-BX-BY reflects the
complex nature of contaminant sources in and surrounding the WMA.. With the regions lengthy history
of waste storage along with the number and diversity of waste storage facilities in the immediate area, the
amount and type of waste let to the ground and stored in the tanks is quite varied. Thus, determination of
characteristic signatures for waste sources may be quite difficult. However a series of mixing curves will
be developed for a co-contaminants found in the region. Comparisons will be made with possible source
signatures to determine if relationships exist that would allow source identification.

Special Isotopic Analysis. Exploratory groundwater samples for ultra low-level isotopic analyses
(e.g., plutonium-239/240, stable fission product isotopes, etc.) will be collected where tank waste
indicators have recently appeared in wells at WMA S-SX. If the results of this isotopic study prove to be
useful in delineating groundwater contamination associated with WMA S-SX from non-tank contami-
nation, the same study may be applied at WMA B-BX-BY. The sampling at WMA B-BX-BY will be
conducted during the regularly scheduled sampling event for the assessment wells at B-BX-BY. The
timeframe of sampling will, of necessity, be set after results of the isotopic study at WMA S-SX are
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evaluated. The only additional expense involved for this preliminary or screening phase is preparation
of off-site shipments. Blanks and splits will be collected for quality control.

Vadose Zone Plume Mapping. Local maps will be constructed for a variety of depths from gamma
ray borehole log data recently published by MACTEC (1998). The location and contaminant content of
these maps will be compared to groundwater contamination and local driving forces to ascertain if it is
possible that residual vadose zone plumes are the source of current groundwater contamination.

Use of Dispersion Effects. The specific objective of this task is to estimate or bracket the travel
distance of discrete contaminant events prior to observation at a well. The fundamentals of dispersion
may allow an estimate of how far the contamination has traveled in the groundwater without prior
knowledge of the source term, such as leak volume or initial contaminant levels. These estimated
distances, when correlated with residual vadose zone plume locations and driving force sources, could
provide evidence to support or disprove a particular source determination.

Input will be acquired from monthly groundwater data and from continuous conductivity values
acquired in support of borehole probe studies. A more complete discussion of the fundamentals related to
this task can be found in Section 4.3 4.

Driving Force Determination

The objective of this subtask is to determine, to the extent possible, the existence, location and nature
of recent driving forces in the vicinity of the WMA. In arid regions with substantial unsaturated zones, an
important part of source determination is the identification of a viable mechanism that drives the waste
from a leak source, through the vadose zone to the groundwater.

Driving Force Documentation. Documents and occurrence reports, related to direct tank/ancillary
equipment and to broken water line leaks, will be compiled. This information will be used not only to
revise the conceptual model but will be integrated with results from the whole source determination task
to attempt relating groundwater contamination with specific sources.

Analysis of Transient Pressure Effects. As proposed by Johnson and Chou (1998), another driving
force may be related to natural precipitation from years with exceptionally heavy precipitation. A cursory
inspection of hydrographs from the RCRA groundwater monitoring network suggests a pattem that may
contain an annual frequency for the last few years. The goal of this subtask is to identify and quantify the
frequency of cyclic changes in water levels over time. Data collected in support of studying barometric
effects will provide the basic data set. Because the goal is determine if an annual frequency is occurring
in water levels, it will be necessary to collect the data over many periods. Hence data will be collected for
at least four years. More detail can be found concerning the analysis and interpretation of these data in
Section 4.4.2.
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Evaluation of Sampling Frequency

The primary objective of this subtask is to determine the optimal sampling frequency to use at this
WMA for routine monitoring. As observed in data presented in the first determination assessment report,
large fluctuations in groundwater chemistry can occur in this area at frequencies of less than one month
(Narbutovskih 1998). If this WMA had not been monitored such that samples were collected twice in
August 1997 or if it had been monitored in September 1997 and not August 1997, high levels of
technetium-99 and nitrate would have been missed. These results bring forth the question of technically
what is the best sampling frequency at this site to ascertain if waste related to the WMA is impacting
groundwater, regardless- of that set by 40 CFR 265.93.

Continuous conductivity data will be collected in a few wells using a borehole conductivity probe.
These data will be gathered with the same data logger as that used in support of the barometric studies.
A secondary goal is to provide information on the feasibility of implementing a downhole screening
apparatus to allow nearly continuous data acquisition of conductivity. This would allow rapid screening
- of sudden contamination increases in near real-time, thereby eliminating the need for costly monthly

sampling and analyses. ' "

Reporting

Progress reports on current results of the groundwater quality assessment program must be submitted
to Ecology no later than March 1 following each calendar year. The annual assessment progress for
WMA B-BX-BY will be included in the Annual Hanford Groundwater report beginning in FY 2000.

In addition, quarterly reports are submitted to DOE/Ecology, which include a synopsis of groundwater
chemistry changes at each RCRA site in assessment. Borehole completion packages will also be prepared
for each new monitoring well installed to document compliance with WAC 173-160.

Project Planning and Direction

This task involves ensuring that tasks are on track and that resources and personnel will be available
when they are needed. Workarounds will be developed when schedule conflicts occur. Preparation of the
further assessment work plans and any subsequent revisions are also an important aspect of this task.
Meetings with stakeholders and the integration project team leads will be conducted to ensure coordina-
tion with other projects. '

"B.1.2 Schedule

The schedule for conducting the previously described tasks is shown in Figure B.1. The time period
covered is from October 1998 to September 2002. Only start are shown for all tasks and subtasks. In
general, these date correspond to times when data acquisition is scheduled to begin. It should be noted
that for some tasks such as those related to continuous downhole measurement, data acquisition may be
required for years. The end dates for tasks beyond FY 1999 are tentative at this time due to the uncertain
nature of the WMA B-BX-BY assessment in relation to the upcoming TWRS RFI process. These ending
dates will be revised annually as needed.

B.9
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Task and Schedule for WMA B-BX-BY Assessment Plan

Hanford Groundwater Monitoring Project FISCAL YEAR COST. FYss 1 Bl FYss %
TASK NO. [TASK TITLE START | FINISH ] Jul | Avg] Sep] Oct] Nov] Dec| Jan] Feb] Mar| Apr| May Jun] .
8-BX-BY ASSESSMENT 07/01/1938 | 09/30/2002 7 ///j'//// F Iy , ////)'
1 IGROUNDWATER FLOW DIRECTION 09/01/1538 09/30/2001 | $129K |zrrs.
[Refined Water Levels os/otiees | owaon00t | SK R
Survey Check 06/01/1993 09/30/2000 $5K =
Water Table Gradient 09/01/1998 09/30/72000 S17K ]
Quartery Waler-Level Measurements 10/01/1998 12/31/1998 $12K '
Local Water Table Map 05/01/1999 03/30/2000 §5K e
Vertical Borehola Deviations - Gyroscope 12/01/1999 09/30/2000 S20K -
Stratigraphic Control 04/01/1999 09/30/1933 S15K
Baromelric Effect 10/01/1938 09/30/1999 S70K
IFIow Directlon/Rate w/Direct Flow Measurements 10/01/2000 08/3072001 $20K ‘
2 [EXTENT OF CONTAMINATION 07/01/1993 | " 03/30/2000 [4
'Drill New Yell - S¥ corner 07/01/1999 02/29/2000 §120K
Vadose Zone Sampfing 07/01/1939 01/31/2000
Aquifer Sampling 07/01/1999 01/31/2000
IDrlll New Well - South sids 08/01/1939 02/23/2000 $120K
Vadose Zone Sampling 08/01/1999 02/29/2000
Aquiler Sampling 08/01/1939 01/312000
lDrill Additional Outyear Monitoring Wells (2}
3 INATUREAND CONCENTRATION OF CONTAMINATION 10/01/1938 03/30/2002 { ° TS LT TS EIAT LTI T ETEIETELETE
Quarterly Sampling and Analysis 10/01/1998 09/30/2002 | S150KAT *
Special Monthly Sampling & Analysls (limited) 10401/1938 09/3072000 | S30Kfyr _
4 ISOURCE DETERMINATION 10/03/1958 09/30/2002 $150K FIIEIIELIS |//I//IIII/ CATETE LTS
Revision of Conceptual Model 10/01/1998 | 09/30/2002 | S10K : .
SpatialTemporal Mapping * 10/01/1998 09/30/2001 S20K : l
Source Chemistry Characterization 01/01/1998 01/31/2001 §25K %
Mixing Curves 01/01/1999 09/30/2001 $15K
Comparison With Process Knowledge 09/01/1999 0/30/2000 S10K ‘
Vadose Zone Plum Mapping 06/01/1999 11/30/2001 S20K _—
Use of Dispersion Effects 05/01/2000 11/30/2001 S30K
H DRIVING FORCE DETERMINATION 10/01/2000 08/31/2002 $50K
Driving Force Determination 10/01/2000 06/30/2001 $15K
Analysls of Translent Pressura Effects - data collected o FY2004|  05/01/2002 09/30/2002 $35K
6 |EVALUATION OF SAMPLING FREQUENCY 07/01/1998 08/3072002 $20K LG EGIEIIEIIIIETILEEEETETEIE TS TII IS
7 lDATA INTERPRETATION AND REPORTING 10/01/1938 08/30R2002 $290K SAIISTIIST IS TII LSS ST ST S ////u3
Borehole Completion Data Package Report- 2 wells 01/01/2000 05/31/2000 S40K !
Quarterly Status Reports to DOE/Ecology 10/01/1998 09/30/2002 §100K _,
Annual Hanford Groundwaler Report 11011989 | 03312000 | S30K ! E
2000 Annual Assessment Status Report 1001/1999 | 0302000 | S50K :
Final Assessment Report Alter FY2002 S70K i

Figure B.1. Schedule of Tasks and:
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Sampling Schedule

Annual Quarterly-A Quarterly-B Monthiy-A Monthly-B
299-E33-31 299-E33-31 299-E28-8 299-E33-13 299-E33-31
299-E33-32 299-E33-32 299-E33-13 299-E33-18 299-E33-32
299-E33-33 299-E33-33 299-E33-15 299-E33-41 299-E33-42
299-E33-36 299-E33-36 299-E33-16 299-E33-43
299-E33-38 299-E33-41 299-E33-17 299-E33-8
299-E33-39 299-E33-42 299-E33-18
299-E33-41 299-E33-43 299-E33-20
299-E33-42 299-E33-38 299-E33-21
299-E33-43 299-E33-39

299-E33-334 299-E33-5
299-E33-335 299-E33-7
299-E33-8
Planned Analysis
Annual Quarterly-A Quarterly-B Monthly-A Monthly-B -
lodine-129  |Alkalinity Anions Anions Anions
Strontium-90 }Anions Cyanide Gross Alpha  |Gross Beta
TOX Cyanide Gamma Scan Gross Beta ICP Metals
Gamma Scan Gross Alpha ICP Metals Technetium-99
Gross Alpha Gross Beta Technetium-99
Gross Beta ICP Metals Uranium
ICP Metals Todine-129
TOC Technetium-99
Technetium-99 Uranium
TDS Tritium
Uranium
Tritium
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Table B.1. List of Assessment Wells Currently in Use at WMA B-BX-BY Along with the

Annual, Quarterly, and Monthly Constituents of Interest

299-E33-1A 299-E33-2 299-E33-3 299-E33-4 299-E33-5

~ 299-E33-6 299-E33-7 299-E33-8 299-E33-9 299-E33-10
299-E33-11 299-E33-12 299-E33-13 299-E33-14 299-E33-15
299-E33-16 299-E33-17 299-E33-18 299-E33-19 299-E33-20
299-E33-21 299-E33-22 299-E33-23 299-E33-24 299-E33-25
299-E33-26 299-E33-27 299-E33-28 299-E33-29 299-E33-31
299-E33-32 299-E33-33 299-E33-36 299-E33-38 299-E33-39
299-E33-40 299-E33-41 299-E33-42 299-E33-43 299-E33-44
699-50-53A 699-49-55A 699-49-57A
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Appendix B.2

Quality Assurance Plan

The groundwater quality assessment investigation at WMA B-BX-BY is part of the RCRA ground-
water monitoring project of the Hanford Site. The scope of the consolidated project includes: 1) ground-
water monitoring; 2) groundwater velocity determination; 3) plume tracking; and 4) source/driving force
determination. The project is administered by Pacific Northwest National Laboratory for the Richland
Operations Office of the U.S. Department of Energy, Environmental Restoration (ER) Branch.

The consolidated groundwater project was established in 1996 when scope and personnel for the
RCRA groundwater and related operational monitoring activities were transferred from Westinghouse
Hanford Company to PNNL. The Quality Assurance (QA) Plan ETD-012, Rev. 0, the Hanford Ground-
Water Monitoring Project Quality Assurance Project Plan and associated subcontractor procedures/
manuals for the consolidated project currently in place cover much of the work activities required for
conducting the WMA B-BX-BY groundwater quality investigation. Accordingly, the primary emphasis
of this appendix is on those activities not covered under the existing quality assurance plan. However,
summaries of relevant sampling and analysis procedures, as well as, reference to other supporting and/or
overarching documents, are included as needed to cover the planned activities described in the field
sampling plan (Appendix B.1).

Project description, project organization and designated responsibilities, and project management
interfaces between the Department of Energy and subcontractor organizations are described in the
Hanford Ground-Water Monitoring Project Quality Assurance Project Plan (QA Plan, ETD-012, Rev. 0),
here after referred to as the GW-QAPP. Also, because the Hanford Site now has numerous support
contractors, some of the procedures referenced in this plan may be replaced by equivalent approved
Project Hanford Management Contractor (PHMC) procedures.

B.2.1 Groundwater Sampling and Analysis Procedures

Sample Collection. Groundwater sampling procedures, sample collection documentation, sample
preservation and shipment, and chain-of-custody requirements are described in subcontractor operating
procedures/manuals and in the GW-QAPP. Quality requirements for sampling activities, including
requirements for procedures, containers, transport, storage, chain of custody, and records requirements,
are specified in a Statement of Work (SOW) to the performing subcontractor (currently Waste Manage-
ment Northwest). To ensure that samples of known quality are obtained, the subcontractor is required to
use contractor-controlled procedures based on standard methods for groundwater sampling whenever
possible. Pacific Northwest National Laboratory (PNNL) will review these procedures for technical
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quality and consistency. In addition, periodic assessments will be performed by PNNL to further ensure
that procedures are followed to maintain sample quality and mtegrity. A brief description of the sampling
requirements is provided below.

Samples are generally collected after three casing volumes are withdrawn or after field parameters
(pH, temperature, specific conductance and turbidity) have stabilized. Field parameters are measured in a
flow-through chamber. Generally turbidities should be equal to or below 5 NTU (nephelometric turbidity
units, 1 NTU = 1 mg/L of solids) prior to sample collection. The project scientist, depending on site-
specific conditions and sampling objectives, however, could over ride this general requirement. For
example, collection of water at the top of the aquifer during drilling necessarily involves turbid, unfiltered
water, which will be processed further in the laboratory. Thus the 5 NTU requirement will be waived for
these special water samples.

For routine groundwater samples, preservatives are added to the collection bottles in the laboratory
prior to their use in the field. Duplicates, trip blanks and field equipment blanks are collected as part of
the general quality control program. The sampling and analysis methods and procedures and associated
quality control results are described in more detail in Hartman and Dresel (1998).

Analytical Procedures. Procedures for field measurements (pH, specific conductance, temperature,
.and turbidity) are specified in the manufacturer’s manual for each instrument used. The laboratory
approved for the groundwater monitoring program will operate under the requirements of current labora-
tory contracts and will use standard laboratory procedures as listed in the SW-846 (EPA 1986) or an alter-
nate equivalent. Alternative procedures, when used, will meet the guidelines of SW-846, Chapter 10.
Analytical methods and quality control for the RCRA groundwater monitoring activities are described in
the GW-QAPP.

Data Storage and Retrieval. All contract analytical laboratory results are submitted by the labora-
tory in electronic form and loaded in the Hanford Environmental Information System (HEIS) database.
Parameters measured in the field either are entered into HEIS manually or through electronic transfer.
Data from the HEIS database may be downloaded to smaller databases, such as the Geosciences Data
Analysis Toolkit (GeoDAT) for data validation, data reduction, and trend analysis. All field and labo-
ratory hydrochemical results for this assessment will be entered in the publicly accessible HEIS database.
Hard copy data reports and field records are considered to be the record copy of the data and are stored at
PNNL.

B.2.2 Hydrologic Testing

Hydraulic conductivity will be determined using slug test procedures as specified in PNL-MA-567
(“Aquifer Testing”), or the most recent revision(s) of this document. Field data and other related infor-
mation will be maintained in physical files at PNNL (Sigma V building). Hydraulic test results will be
published under separate cover and not included in the annual updates of the Hanford Site groundwater
monitoring report.
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None of the wells included in this task (see Appendix B.1) are in a radiation control zone and thus no
special radiological safety provisions are required.

B.2.3 Boreholé Drilling and Testing

Bechtel Hanford Company (BHI) under their safety and related job control procedures manages
borehole drilling and well installation. Data needs and objectives from this assessment plan are used as
input to BHI who write the detailed specifications for the drilling contracts. The drilling and sampling
activities and requirements associated with installation of two new RCRA compliant monitoring wells in
FY 1999 for WMA B-BX-BY groundwater assessment and compliance purposes, are summarized as
follows. .

Subtask Descriptions and Related Procedures
The tasks involved in borehole drilling and sampling include:

Activity preparation

Location and designation of the borehole
Drilling and geologic material sampling
Sample handling '

Analysis of samples

e Documentation

¢ Borehole Gamma and Neutron Logging
o Well completion.

Activity Preparation. Preparation activities necessary before beginning fieldwork for borehole
drilling include the following: /

Coordinate with team members

Coordinate with support services

Evaluate drilling techniques

Obtain support documentation

Obtain monitoring and sampling equipment.

kb=

Borehole Locations. Two standard depth RCRA well will be installed in FY 1999. Additional
compliance/assessment wells are anticipated for out years. The number of required wells is related to the
change in flow direction that leaves no monitoring coverage along the south side of the WMA. These
boreholes are designed to provide samples to 1) characterize the sediments in the vadose zone and satu-
rated zone and 2) characterize the groundwater chemistry, both the nature and configuration of the
chemistry. All borings will be constructed in accordance with Washington Administrative Code 173-160
requirements “Minimum Standards for Construction and Maintenance of Wells” and other appropriate
Hanford requirements (e.g. WHC-S-014, Rev. 7 [WHC 1992]) or equivalent.
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Boreholes are given designations that relate to the area in which they are located except in the
200 Areas. A permanent borehole number will be assigned once the well is installed and surveyed.
Approximate locations are in the southwest corner of the WMA. The project scientist responsible for this
assessment will also be responsible for “staking” the exact locations for the wells. Prior to final staking,
ground penetrating radar will be used to assure that subsurface structures (water lines, electrical runs,
waste transfer lines, etc.) are avoided. The drilling permit requirements dictate the level of pre-drilling
survey needed. :

Sample Handling

Drilling and Coring Procedures. For wells in which coring will be performed, experience in
Hanford sediments has shown that large diameter cores (10 cm) in the gravelly sand zones are more
successful. A technique using casing advance has been successfully demonstrated for this purpose. In
addition, drilling fluids will be avoided. These fluids are not desirable because measurement of the
moisture content and matric potential are important TWRS data quality objectives.

Depending on borehole location and projected depth, a 6-m starter casing 20 to 30 cm in diameter
will be used. Downsizing of well casing during drilling will be done at appropriate intervals depending
on well conditions. In addition, precautions to minimize disturbance of subsurface materials and to
prevent contamination of the subsurface and groundwater during drilling will be taken.

No drilling mud or fluids will be added to the borehole. Addition of other fluids such as water will be
avoided unless absolutely necessary and approved by the project scientist. This is to allow for reliable
determination of moisture content, make detection of moist zones or perched water zones easier, allow
collection of representative moisture samples, and determine sorptive properties that are representative of
actual subsurface conditions. Thus, considerable care must be take to avoid alteration of the natural state
of the lithologic samples during the drilling and sample recovery process. Drilling the boreholes during
the cooler months of the year aids in preserving the natural moisture content of the sample.

Flexible Drilling Contract Needed. Data quality can be significantly impacted if the appropriate
type of drilling contract is not specified. It is of paramount importance to recognize that the two planned
boreholes for FY 1999 are not simply for installation of new monitoring wells. Thus some “down time”
(hourly rate schedule for drilling contractor) must be incorporated in the drilling plan for acquisition of
core and groundwater samples as the borehole advances. It is difficult to predict the exact length or time
this will take since the borehole will, at times, be advanced in a drill and test mode; i.e., field indicators
will be analyzed during the saturated zone. The data quality objectives cannot be met with a cost-per-foot
drilling contract. An hourly rate must be included to cover drill rig standby time when core samples and
groundwater testing is conducted to meet the objectives defined in this assessment plan.

Sampling Activities. Drill cutting samples will be collected at 5-foot intervals throughout the vadose
zone and below the static water level. After the geological logs are prepared, remaining sample will be
kept for archival purposes. Digital photographs will be taken of contacts and significant changes in the
nature of the sediments. Other sampling activities will be administered in accordance with applicable
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procedures in BHI-EE-01, Environmental Investigations Procedures, or WHC-CM-7-7, Environmental
Investigations and Site Characterization Manual or equivalent Hanford Site approved procedure.

If continuous core samples are taken for the TWRS vadose characterization project 1) geologic
description of fine structure and gross lithology, and 2) laboratory tests that includes saturated and
unsaturated hydraulic conductivity, Kd, porosity and moisture content will be conducted.

Sub-samples of cuttings in the saturated zone will be extracted in the laboratory for key constituents
in the PNNL, 300 Area laboratory by J. Serne using laboratory practice and procedures as described
elsewhere (Myers et al. 1998). The standard drill cuttings archived at 5-foot intervals will be analyzed
as deemed appropriate at a later time.

Core. If coring is conducted, all sampling will be conducted in accordance with procedure Soil and
Sediment Sampling (BHI-EE-01, Procedure 4.0 or WHC-CM-7-7, EII 5.2, or equivalent, approved PHMC
procedure). The well site geologist typically performs a description of the borehole sediments at the time
of drilling to obtain a continuous lithologic record. However, with cores that are sealed in the plastic core
liners, the physical description will have to be performed at a later date when the core liners are opened
for processing. A sampling device, which can be advanced with the casing and be efficiently retrieved to
the surface, will be used. The sampler will retrieve intact samples with a minimum outside diameter of
10 cm, have the ability to advance in 5-foot increments in downhole conditions, and will have Lexan
(1/8-in. wall thickness) or equivalent liners for sample retention. The sample liners should be in two-foot
long, individual segments.

The well site geologist will describe the samples in the field and record the descriptions on borehole
logs per Geologic Logging (BHI-EE-01, Procedure 7.0, WHC-CM-7-7, EII 9.1) or equivalent, approved
PHMC procedure. The field descriptions will be based on cuttings that are in excess of the core. Every
sample collected will be recorded on a borehole log at the drill site because the cores will be immediately
sealed. Detailed field lithologic descriptions of available material will include, if possible, color, texture,
sorting, bulk mineralogy, roundness, relative calcium carbonate reactivity, consolidation, and cementa-
tion. All drilling and well construction data, sample depths, radiological and chemical survey points, etc.
will be documented on the borehole logs. '

Sample Handling. All sampling activities will be conducted in accordance with BHI, WHC proced-
ures (BHI-EE-01 or WHC-CM-7-7 and WHC—CM—?-S), or an approved, equivalent PHMC or PNNL
procedure unless specified otherwise. Special handling requirements may be associated with the type of
analysis, laboratory procedures for the analysis, or regulatory requirements BHI procedure 3.0, “Chain of
Custody,” and procedure 3.1, “Sample Packaging and Shipping.”

Samples obtained from the\sampling process during drilling will be sealed as soon as they are
retrieved from the downhole sampler. Cores will be sealed immediately in the field by placing end caps
on the Lexan core liners. Teflon tape on plastic end caps is acceptable if Teflon caps are not available.
The caps will be securely taped to the liner to achieve an airtight seal. Cored samples may be refrigerated
in standard sample coolers with precautions to prevent moisture from the cooler impacting the sample.
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Samples will be labeled with the borehole number, depth interval of the sample, and top and bottom of
sample information. Samples, on which chemical tests are to be performed, will be transported to the
appropriate laboratory for testing, after a field radiation and release survey is performed. Samples will be
stored in refrigeration until analyzed

Archive samples will be delivered with a completed chain-of-custody form to the Hanford Geological
Sample Library for archival after all samples have been taken from the core. All samples will receive a
radiation release survey sticker prior to shipment.

B.2.4 Borehole Gamma and Neutron Logging

Gamma and neutron logging provides data comparison with core-derived data for stratigraphic
interpretation, the vertical location of gamma-emitting radionuclides contamination, and relative moisture
content of the sediments drilled. These logs will be used to determine in situ moisturé content, help
define hydrostratigraphic units and to correlate these units between boreholes. The boreholes will be
logged in accordance with WHC-CM-7-7, EII 11.1 or equivalent, approved PHMC procedure. Logging
sondes will include high-resolution spectral and gross gamma along with neutron moisture. Only proven
techniques with procedures adequate to control the quality of the data will be used. After completion,
each well will be re-logged with a germanium spectral gamma tool to provide a baseline for future
radionuclide monitoring.

B.2.5 Well Completion

The two standard depth boreholes for FY 1999 will be completed as standard RCRA groundwater
monitoring wells but with full length screens to allow for future declines in the water table. A screen
length of 30 feet will be used for this purpose rather than the standard 20-foot screens. Also a 5 foot rat
hole will be drilled to allow aquifer sampling if the head drops below two feet as the water table returns to
its pre-Hanford levels. Approval from Ecology for this variance has been obtained. RCRA equivalent
materials of construction will be used for the standard wells.

B.2.6 Groundwater Sampling Procedures
This section supplements the description previously provided. The procedures for groundwater

sample collection, water-level measurements, and field measurements include the following or equivalent,
approved PHMC (Procedures SML-EP-001) or PNNL procedure:

BHI-EE-01, Procedure 4.1 “Ground-Water Sampling”

WHC-CM-7-8,6.1 “Disposal of Purgewater from Monitoring Wells”

WHC-CM-7-8, 5.1 “User Calibration of Groundwater M&TE”

WHC-CM-7-8, 5.2 “Groundwater M&TE Calibration by WHC Standard Lab”
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e WHC-CM-7-7, EII 10.2 “Water-Level Measurement Procedure”
e WHC-CM-7-7, EIl 1.2; 1.4 “Change Control Procedure”
e BHI-EE-01, Procedure 3.0 “Chain of Custody”
e BHI-EE-01, Procedure 4.0, “Soil and Sediment Sampling.”
All groundwater analyses will be done under the existing contract between PNNL and Quanterra (contract

number MW6-SBB-A19981). All procedures, preservation requirements and techniques, accuracy and
precision, and methods will follow the contract speclﬁcatlons
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WELL CONSTRUCTION AND COMPLETION SUMMARY

prilling . . Sample WELL TEMPORARY 241-BY-9
Method:_Cable tool Method:_Hard tool (nom) | NUMBER:_299-E33-1A WELL NO:__2-E33-1
Drilling Additives - Hanford

Fluid Used:_Water Used:_Bentonite Coordinates: N/S _M 46,376 E/W _MW 53,334
Driller's WA State State NADB3 N 137,614 .4m E 573,632.6m
Mame:Row, Jahnke Lic Nr:_Not documented | Coordinates: N __ 451,541 E 2,241,872
Dritling Company Start .

Companyi__Not documented Location:Hot documented | Card #:Hot documented T R (3

Date Date . Elevation

Started:_ 16Aug54 Complete:_26AugS4 Ground surface:_629.52-ft Brass cap °

Oepth to water:_230-ft AugS4
(Ground surface)227.3-ft 23Jun93

GENERALIZED Drillerts
STRATIGRAPHY Log -

0~+10; TOP SOIL, GRAVEL,
SAND, SILT

10+25: GRAVEL, SAND, some SILT

25+35: SAND, SILT

35+40: SAND

40+85: SAND, GRAVEL, SILT

85#130: SAND, some SILT

1304170: SAND

170+200: SAND, GRAVEL, SILY

200+220: GRAVEL, little SAND

220+235: SAND & GRAVEL

235 : GRAVEL, little SAND

REMEDIATION:

Mar79 by Bultena.
Installed 4-% OD casing on
packer to 210-ft.
Perforated 8-in casing 0+205-ft
and grouted wW/418-gals cement.
A cement plug has been placed
2354240-ft. Date not documented.

Jun92 by WHC-GWS.
Installed surface pad, brass cap and
protective posts,
Extended 8-in casing 1.46-ft.
Painted,

Elevation of reference point: [632.11-ft]
(top of casing)
Height of reference point abovel 2.59-ft ]
ground surface

Depth of surface seal

Type of surface seal:

Cement grout between 4-in liner
and 8-in (perforated) casing
Has 4-ft x 4-ft concrete
surface pad

[_0r205-ft]

8-in ID carbon steel casing,
*2.60235-ft

Perforated during remediation,
0~205-ft

4-in 10 carbon steel liner,
+2.54210-ft

Hole diemeter, 9-in nominal,
0s235-ft

Packer set
a2 210-ft

8-in casing perforations,
0+205-ft, 2 cuts/rd
215+235-ft, not documented

Measured depth to bottom:
233.4-ft, 26Sepf0

Hole diameter, 8-in nominal,
235%240-ft

Drawing By:_RKL/2E33-01A.ASB

Date :_10Sep93
Reference :_HANFORD WELLS
WHC-S-053

Borehole drilled depth:

[_260-ft )
Grouted 235+240-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 OF 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

REMEDIATION

RESOURCE PROTECTION WELL - 299-E33-1A

299-E33-1A
§ST-241-BY-Farm
200 Aggregate Area Management Study (200-BP-1)

N 46,376 W 53,334 [13Aug92-200E)
N 451,540 € 2,241,871 CHANCONV)

M 137,614.4m E 573,632.6m [13Aug92-NADB3)
Aug54

240-f¢

233.4-ft, 26Sep90
230-ft AugS4;
227.3-ft, 23Jun93
8-in carbon steel, +2.59%235-ft;
4-in carbon steel “42,5+210-ft
632.11-ft, [13Aug92-NGVD129] NOTE: 629.04-ft before remediation
629.52- ft Brass cap [13Aug92-NGVD'29] HOTE: 625.89-ft before remediation
0~205-ft and 215#235-ft
Hot applicable
FIELD INSPECTION, 230ct89,
Carbon steel casing, (2).
2-ft round pad, no posts, capped, not locked. Brass cap in pad.
FIELD INSPECTION, 174un92,
4 and 8-in carbon steel casings. Capped and locked.
4-ft by 4-ft concrete pad, 4 posts.
ldentification stamped on brass marker in pad.
In underground radiation zone.
OTHER:
DPriller
Depths referenced to ground surface;
07Nov89;
Depth to bottom: 231-ft
Bottom of casing: 231-ft
Depth to water: 219-ft
Perforations began at 210 ft, 6 rd/ft. 5cale/crud buildup below water level
excessive making perforatlons indistinguishable, Some perforations were visible
at bottom of casing. The camera travel knocked enough crud off casing on trip in
that nothing could be seen cominy out due to the murky water. This well requires
scrubbing and redevelopment.
20Sep%0;
Depth to bottom: 233-ft, soft silty lookxng.
Depth to water: 221.4- ft some floating debris.
Perforations began at 211 ft, 6 per rd/ft. Those perforations visible were open.
Because of going from 4-in to 8-1n casing, the 8-in didn't come real clean.
Most of the real heavy rust and scale has been removed. Water is clear.
13Nove0
1. Remove existing 2-ft round concrete collar.
2. Instatl protective posts and concrete pad per WAC 173-160-510 and
field conditions.
3. Survey to water level measurement standards.
SST monthly water levels measurement, 270ct54+23Jun93;
WHC ER characterization,
WHC ES&M w/l monitoring and RCRA sampling,
PNL sitewide sampling 93
Electric submersible, intake at 226.1.0-ft, (GS).
270ct89; Pulled electric submersible punp. No contamination encountered.
07Hov89; TV camera survey.
01Dec89; Installed electric submersible pump.
10Jul90- Pulled submersible pump and scrubbed casing. Bailed debris.
30Aug90~05$ep90- Bailed and developed with pump to <5 NTU.
205ep90; TV camere survey.
26Sep90; Set pump and installed new cap.
02+09Jun92 - Remediation rig set up. Checked depth to concrete between
4 & 8-in casing. Placed fill around wellhead.
Excavated for and set 4 posts.
Poured 4-ft by 4-ft concrete pad & installed brass cap.
10+11Jun92 - Extended 8-in casing 1.46-ft. Cleaned site.
18Jun92; Primed, painted and stenciled numbers on casing, cap and posts.
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WELL CONSTRUCTION AND COMPLETION SUMMARY

brilling Sample

Method:_Cable tool Method:_Hard tool (nom)
pritling Additives

Fluid Used:_Water Used: Not_documented
Dritlerts WA State

Mame:_Row, Jahnke Lic Hr:_Not_documented
orilling Company

Company:__Not documented Location:Not documented

Date Date
Started:_ 150ct54

Complete:_02Mov54

WELL . TEMPORARY
NUMBER:_299-E33-2 WELL NO:_241-BY-10
Hanford

Coordinates: N/S _N 46 465.5 E/W _W 53,384.1
State 137,641.56m 573,617.22m
Coordinates: H 451,630 E 2,241,822
Start N

Card #:Mot documented T R S
Elevation

Ground surface:_628.0-ft Estimated

Depth to water:_232-ft OctSh
(Ground surface)227.0-ft 23Jun93

GENERALIZED priller's
STRATIGRAPHY Log ’

0~#20: BACKFILL~BOULDER & GRAVEL
20#25: SAND and GRAVEL

25+150: SAND

150+155:- SAND and some SILT
155+175: Cse SAND

175+190: SAND and GRAVEL
1904234.5: GRAVEL

234.5+243: BASALT

REMEDIATION:
Mar79 by Bultena.
Installed 4%-in OD casing on
packer to 210-ft.
perforated 8-in casinz 0~210-ft
and grouted w/568-gals of cement.
A cement plug was also
placed 231+236-ft, (18-gals)
Jun92 by GWWS
Installed pad and posts.
Extended casing 0.625-ft.
Painted casing, posts and
well number.

Drawing By:_RKL/2E33-02.ASB
Date 10Sep93
Reference :_HANFORD WELLS

l <————1 Elevation of reference point: [J630.62-ft]

(top of casing)
! Height of reference point sbove[ 2.6-ft ]
ground surface .

! Depth of surface seal

Type of surface seal:
-1 Cement grout between 4-in liner
and 8-in (perforated) casing
Has 4-ft x 4-ft concrete
surface pad

[_0-210-ft)

8-in 10 carbon steel casing,
+2.64234.5-ft

Perforated during remediation,
0»210-ft

4-in 1D carbon steel liner,
+2.5+210-ft

Hole diameter, 9-in nominal,
0-234.5-ft

Packer set
3 210-ft

8-in casing perforations,
0+210-ft, not documented

220+233-ft, 4 holes/ft/rd

fxz: fg f:! fg;
f fﬁf"f‘f
:zxf' f

-Grouted, 231-236-ft

Hole diameter, 8-in nominal

Borehole drilled depth: [ 243.0-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)

5% 68 e ¥e e8 4¢ s s ee e

CASING DIAMETER *

3

ELEV TOP OF CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

v 02 su e e

AVAILABLE LOGS :
TV SCAN COMMENTS :

DATE EVALUATED
EVAL RECOMMENDATION

LISTED USE
CURRENT USER
PUMP TYPE
MAINTENANCE

REMEDIATION:

RESOURCE PROTECTION WELL - 29%-E33-2

299-£33-2

SST-241-BY-Farm

200 Aggregate Area Management Study

N 46,465.5 W 53,384.1 [13Apr91-200E)
R 451,630 E 2,241,822 {HANCONV]

N 137,641.56m E 573,617.22m {13Apr91-NADS3)
Hov54

243-ft

234.6-ft, Sep%0
232-ft, Oct54;
227.0-ft, 234un93
8-in, ‘carbon steel, +2.6+234.5-ft
4-in, carbon steel, +2.0+210-ft
~630.62-ft,
628.0-ft, Estimated
0+210-ft and 220%233-ft
Not applicable
FIELD INSPECTION, 29Mar91,
Carbon steel casing (2).
2-ft round pad, no posts,not capped or locked.
8rass cap in pad wWith stamped well number.
FIELD INSPECTION, 17Jun92, .
4 and 8-in casing, capped and locked. .
4-ft by 4-ft concrete pad, &4 posts. ldentifcation stamped on brass marker in pad.
In underground radiation zone.
OTHER:
briller
Depths referenced to ground surface
07Nov89;
Depth to bottom: 234-ft
Bottom of casing: 4-in surface to 215-ft, 8-in to bottom?
Depth to water: 219-ft
Perforations start at 217-ft and were visible to the bottom at 234-ft.
Water remained clear while running the camera. Appeared to be a seperation
in the 8-in casing at 230-ft. Will require further review.
20Sep90;
Depth to bottom: 233-ft, debris on bottom.
Depth to water: 223.4-ft, some floating debris.
Perforations start at 219-ft. Those visible above and below water were open.
Appeared to be open hole below the 8-in casing at 230-233-ft. Heavy rust and
scale removed but light stuff to some extent was left.
13Mo0v50
1. Remove existing 2-ft round concrete collar.
2. Install protective posts and concrete pad per WAC 173-160-510 and
field conditions.
3. Survey to water level measurement standards.

200 BP-1 quarterly water level measurement, 22Dec54+23Jun93;

WHC ES&M w/l monitoring,

Electric submersible,

270ct89; Removed electric submersible pump. 6,000 dpm contamination encountered.

07Nov89; TV camera survey.

01Dec89; Installed submersible pump.

12»+13Jul90; Removed submersible pump, brushed casing and bailed debris.

06+07sep?0; Developed well by pumping to <5 NTU.

20Sep90; TV camera survey.

26Sep90; Installed electric submersible pump and new cap.

02Jun92+11Jun92; Tagged grout betueen 4&B-in casing. Cut windows in 8-in casing.
Pulled pump. Excavated for posts and pad. Installed 4 posts and
protective pad. Exterded 8-in casing 0.625-ft. .
Set and stamped brass marker in pad. Cleaned site.

18Jun92; Primed and painted post, casing and cap. Stenciled well number.
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Started:__04Hov54 Complete:_23Mov54

brilling Sample WELL - TEMPORARY
Method:_Cable tool Method:_Hard tool (nom) | NUMBER:_299-E33-3 WELL NO:_241-BY-11
brilling Additives Hanford

Fluid Used:_Mater Used:_Not_documented Coordinates: K/S _H 46,546.7 E/W _M 53,330.9
Driller's WA State State . 137,666.4m 573,633.4m
Mame: Rouw, Jahnke . Lic Nr:_Not documented Coordinates: N 451,712 E 2,241,875
pritling Company Start

Company:__Hot documented Location:Not documented | Card #:Mot documented T___'R S

Date Date Elevation

Ground surface:628.02-ft Brass cap

Depth to wWater: _226-ft Nov5é
(Ground surface):226.1-ft 12Mar93

GENERALIZED priller's
STRATIGRAPHY  Log

0~10: TOP SOIL, BOULDERS
10w50z SAHD and GRAVEL
5055: GRAVEL

5580: GRAVEL and SAND
80#95: SAND, GRAVEL and SILT
95+105: SAND

105+125: SAND, SILT
12501752 SAND )
175#190: SAND, SILT
19041922 SAND

192#223: GRAVEL

232#236: BASALT

REMEDIATION: -

Feb»Mar79 by Bultena.
Installed 4%-in OD casing on
packer to 212-ft.

Perforated 8-in casing 0+«207-ft
and grouted w/408-gals of cement.

A cement plug was also
placed 231236-ft.

Jun92 by WHC-GWS
Excavated for and installed .
surface pad and protective posts.
Extended 8-in casing 0.625-ft.

i Elevation of reference point: [630.62-ft)
(top of casing)
Height of reference point abovel[_2.6-ft )
ground surface ’

Depth of surface seal

Type of surface seal:

Cement grout between 4-in liner
. and 8-in (perforated) casing
Has 4-ft x 4-ft concrete
surface pad

[_0~207-f1}

8-in ID carbon steel casing,
+2.6%7236-ft .

Perforated during remediation,
0»207-ft

4-in 1D carbon steel liner,
+HDw212-ft

Hole diameter, 9-in nominal,
0n236-ft

Packer set
a 212-ft

8-in casing perforations,
0+207-ft, 2 cuts/rd/ft
219+231-ft, not dacumented

Measured depth to bottom:
234.6-ft, 265ep90

Drawing By:_RKL/2E33-03.ASB

Date s_10Sep93
Reference :_ HANFORD WELLS
WHC-S-053

Possible parted casing at 230-ft by TV

Borehol; drilled depth:

[ 236-ft 1
Grouted ~2314236-ft .

CS5

e e e s s Mt o P U et~ b s (O e - U AR i A R AR AL QA ST

v e g



SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
: RESOURCE PROTECTION WELL - 299-E33-3

299-E33-3

$ST-241-BY-Farm

200 Aggregate Area Management Study (200-BP-1)
N 46,5467 W 53,330.9 [13Aug92-200E}

N 451,712 E 2,241,875 [HANCONW)

N 137,666.4m E 573,633.4m {13Aug92-NADE3)
NovS4

236-ft

234 .6-ft, Sep90

226-ft, Novs4;

226.1-ft, 12Mar93

8-in, carbon steel, +2.6+7236-ft;

4-in, carbon steel, +ND~212-ft

630,62-ft, £13Aug92-NGVD 129)
-628.02-ft, Brass cap - [13Aug92-NGVD'29)
0+207-ft and 219+231-ft

Not applicable

FIELD INSPECTION, 29Mar91,

Carbon steel casing (2).

2-ft round pad, no posts,not capped or locked.
Brass cap in pad with stamped well number.
FIELD INSPECTION, 17Jun%92,

4 and 8-in casing, capped and locked.

4-ft by 4-ft concrete pad, 4 posts. Identifcation stamped on brass marker in pad.
In underground radiation zone.

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 OF CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

20 o0 es os ae

OTHER:

AVAILABLE LOGS : britler

TV SCAN COMMENTS 3 Depths referenced to ground surface
07Nov89;

pepth to bottom: 234-ft -
Bottom of casing: 4-in surface to 215-ft, 8-in to bottom?
Depth to water: 219-ft
Perforations start at 217-ft and were visible to the bottom at 234-ft.
Water remained clear while running the camera. Appeared to be a seperation
in the 8-in casing at 230-ft. Will require further review.
20Sep90;
Depth to bottom: 233-ft, debris on bottom.
Depth to water: 223.4-ft, some floating debris.
Perforations start at 219-ft. Those visible above and below water were open.
Appeared to be open hole betow the 8-in casing at 230-233-ft. Heavy rust and
] scale removed but light stuff to some extent was left.

DATE EVALUATED : 13Nov90

EVAL RECOMMENDATION : 1. Remove existing 2-ft round concrete collar.

2. Install protective posts and concrete pad per WAC 173-160- 510 and

field conditions,

3. Survey to water level measurement standards.

200 BP-1 quarterly water level measurement, 22Dec54+284un93;

WHC ER characterization,

WHC ESBH w/l monitoring,

PNL sitewide sampling 93

LISTED USE
CURRENT USER

PUMP TYPE : Electric. submersible,

MAINTENANCE : 270ct89; Removed electric submersible pump. 6,000 dpm contamination encountered.
07Nov89; TV camera survey.
01Dec89; Installed submersible pump.
12+134ul90; Removed submersible pump, brushed casing and bailed debris.
06~075ep90; Developed well by pumping to <5 NTU.
20SepS0; TV camera survey.
26Sep90; Installed electric submersible pump and new cap.

REMEDIATION: : 024un92+11Jun92; Tagged grout between 4&8-in casing. Cut windows in 8-in casing.

Pulled pump. Excavated for posts and pad. Installed 4 posts and
protective pad. Extended B-in casing 0.625-ft.
Set and stamped brass marker in pad. Cleaned site.

184un92; Primed and painted post, casing and cap. Stenciled well number.
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‘WELL CONSTRUCTION AND COMPLETION SUMMARY

Started:__ 11Dec54 Complete:_16Dec54

prilling Sample WELL TEMPORARY
Method:_Cable tool Method: _Hard tool gnom) HKUMBER:_299-E33-4 WELL NO:_241-BY-12
Drilling Additives Hanford

Fluid Used:_Mater Used:_Not documented Coordinates: N/S _N 46,635.6  E/W _W 53,384.4
Driller's WA State State HADB3 137,693.40m 573,616.97m
Name:__Gentz Lic Nr:_Not documented Coordinates: N 4511800 E 2,241,821
oriltTng Company Start

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

Date Date Elevation

Ground surface:627.18-ft Brass cap

Depth to water:_222-ft Dec5Sé
(Ground surface)225.1-ft 28Jun93

GENERALIZED Driller's
STRATIGRAPHY  Log

0»15: NOT DOCUMENTED
15+20: BACKFILL
20+35: sSmall and coarse GRAVEL
35+65: SAKD and GRAVEL
65+85: Fine and coarse SAND
85+95: Fine SAND with Llittle SILY
954135: Fine and coarse SAND
135+145: Fine and coarse SAND
and little SILT
145+150: Coarse SAND and GRAVEL
150+155: Small and coarse GRAVEL
and little SAND
155+195: Fine and coarse SAND
195+205: SAND and coarse GRAVEL
205+229: Smatl and coarse GRAVEL
229+231: GRAVEL, SAND and BASALT
231 s BASALT.

REMEDIATION:

Mar79 by Bultena,
Installed 4%-in casing on packer
to “210-ft.

Perforated 8-in casing 0#205-ft
and grouted w/438-gals cement.
Placed cement plug 231+236-ft by
dritlerts log. However, well total
depth was 231-ft and measured depth
is now 228-ft.
Jun92 by WHC-GWS

Installed surface pad, brass cap
and protective posts. Painted.

Drawing By:_RKL/2E33-04.ASB

Date :__10Sep93
Reference :_HANFORD WELLS
WHC-S-053

i Etevation of reference point: [629.84-ft]
(top of casing)

{ Height of reference point abovel 2.66-ft 1
grourd surface

]! Depth of surface seat
Type of surface seal:

| Cement grout between 4-in liner
and 8-in (perforated) casing

[_0-205-ft]

8-in ID carbon steel casing,
+72.5+231-ft

Perforated during remediation,
0+205-ft

4-in 1D carbon steel liner,
+2.7»7210-ft

Hole diameter, 9-in nominal
0s231-ft

Packer set (5-ft above water)
a "210-ft

8-in casing perforations
0+205-ft, 2 cuts/rd/ft

215+231-ft, not documented

Grouted (see REMEDIATION note)
~228+231-ft

Borehole drilled depth: [ 231-ft 3
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E33-4 .~

299-E33-4

§ST-241-BY-Farm

200 Aggregate Area Management Study (200-8P-1)
R 46,635.6 W 53,384.4  [13Aug92-2008)

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD COORDINATES

o0 e se oe o0

LAMBERT COORDINATES N 451,800 E 2,241,821 [HANCONV]

W 137,693.40m E 573,616.97m [13Aug92-NADE3)
DATE DRILLED Dec54
DEPTH DRILLED (GS) 231-ft

MEASURED DEPTH (GS)

228-ft, Sep%0
DEPTH TO WATER (GS)

221.1-ft Dec54;

225.1-ft, 28Jun93

8-in, carbon steel, T42.54231-f¢;

4-in, carbon steel, +2.66+210-ft

629.84-ft, {13Aug92-NGVD '29)

627.18-ft, Brass cap [13Aug92-NGVD'29]

0=205-ft and 215#231-ft

Not applicable

FIELD INSPECTION, 20Mar91,

Carbon steel casing (2).

No pad, no posts, capped not locked.

No permanent identification.

FIELD INSPECTION, 17Jun92,

4 and 8-in carbon steel casings, capped and locked.

4-ft by 4-ft concrete pad, 4 posts, identification stamped on brass marker in pad.

In underground radiation zone.

OTHER:

AVAILABLE LOGS H oriller

TV SCAN COMMENTS : Depths referenced to ground surface;

Jan90;

Depth to bottom: 221 ft

Depth to water: 209-ft

Could not determine perforation location. Hung up at 212-ft coming out.

20Sep90;

Depth to bottom: 229-ft, gravel on bottom.

Depth to water: 221.1-ft.

Perforations start at 219-ft. Some visible and open below water surface.

8-in casing below water had some scale because of the way the well had to

be cleaned. Water very clear,

13Nov90

1. Install protective pdsts and concrete pad per WAC 173-160-510 and
field conditions.

2. Survey to water level measurement standards.

200 BP-1 quarterly water level measurment, 22Dec54+28Jun93,

WHC ES&M W/l monitoring,

WHC ER characterization

CASING DIAMETER

ELEV TOP OF CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS .

DATE EVALUATED
EVAL RECOMMENDATION

LISTED USE
CURRENT USER

PUMP TYPE : Hydrostar, intake at 227.7-ft, (top-of-casing).
MAINTENANCE : 08Aug90; Brushed casing and bailed debris. No contamination encountered.
12~13Sep90; Bailed and developed well with pump to <5 NTU.
205ep90; TV camera survey.
275ep90; Installed Hydrostar pump and new cap. .
REMEDIATION: : 01114un92: Pulled pump. Tagged grout between 8~4~in casing. Cut windows

in 8-in casing. Excavated for posts and pad. Installed 4 posts
protective pad, and brass marker in pad, Stamped number on marker.
Cleaned site. Did not extend casing.

18Jun92: Primed and painted posts, casing and cap.- Stenciled well number.
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WELL CONSTRUCTION AND COMPLETION SUMMARY

prilling Sample WELL TEMPORARY
Method:_Cable_tool Method:_Hard tool (nom) | NUMBER:_299-E33-5 WELL NO:_241-BY-16
pritling Additives Hanford

Fluid Used:_Mater Used: Not_ documented Coordinates: K/S _N 46,351.5 E/W _MW 53,524.8
pDriller's WA State State NAD83 N 137,606.71 E 573,574.44
Hame:_Row, Jahnke Lic Nr:_Not documented Coordinates: N 451,516 E __2,241,681
prilling . Company Start

Company:__Not documented . Location:Not documented | Card #:Not documented T R S,

Date Date Elevation

Starteds__14Jun55 Complete:_23Jun55 Ground surface:_632.16-ft Brass cap

Depth to wWater: 232.5-ft JunS5
(Ground surface)230.0-ft 23Jun93

GENERALIZED pritlerts
STRATIGRAPHY Log

0+25: BACKFILL

25#75: GRAVEL, SAND
75+100: SAND, some’ SILT
100+180: SAND

180+190: SAND, GRAVEL, SILT
190»225: GRAVEL

225+236: GRAVEL, SAND
236#242: BASALT

REMEDIATION:

"Feb79 by Bultena
Installed 4-1/2-in 0D casing
on packer to 212-ft.
Perforated 8-in casing 0+200-ft
and grouted with 375-gals cement.
A cement plug was also
ptaced 237+242-ft.

Jun92 by WHC GWWS
Instatled 4-ft by 4-ft surface
pad and 4 protective posts.
Extended 8-in casing 1.83-ft.

I <«———| Elevation of reference point:

(top of casing)
| Height of reference point above
ground surface

#l| Depth of surface seal
Type of surface seal:

! Cement grout between 4-in liner
and 8-in (perforated) casing

8-in 1D carbon steel casing,
+2.5+7236-ft

Perforated during remediation,
0+200-ft

{ 4-in ID carbon steel liner,
+71.5+212-ft

————1} Hole diameter, 9-in nominal,
- 0v"236-ft

} Packer set:
2 _212-ft

8-in casing perforations,
0+200-ft, 2 cuts/rd/ft
2184235.5-ft, 4 holes/ft

[634.72-f1
[_2.56-ft ]

{_0-200-ft]

C9

T ™ =2 >
.o { 15 ;;/_f} /
——| Grouted,
237w242-ft
; - ! Borehole drilled depth: [_262-ft 1)
Hole diameter, 8-in nominal,
T236m242-1t
Drawing By:_RKL/2E33-05.ASB . - -
Date :_10Sep93 =
Reference : HANFORD WELLS ’
’ L




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 OF 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

REMEDIATION

s s o8 e ae

"» s v s ee

s s s 20 3 ve we

e o0

RESOURCE PROTECTION WELL - 299-E33-5

299-E33-5

$ST-241-BY-Farm

200 Aggregate Area Management Study (200-BP-1)

N 46,351.5 W 53,524.8  [13Aug92-200E)

N 451,516 € 2,241,681 [HANCONV]

N 137,606.71m E 573,574.44m [13Aug92-NADS3]

JunS5

262-ft

238-ft, Sep90 TV

232.5-ft, JunS5;

230.0-ft, 23Jun93

8-in, carbon steel, +2.56~7236-ft;

4-in, carbon steel, "+1.5+#212-ft

634.72-ft, [13Aug92-NGVD 1291

632.16-ft, Brass cap [13Aug92-NGVD!29]

0+200-ft and 218+235.5-ft

Not applicable

FIELD INSPECTION, 29Mar®1

Carbon steel casing (2).

2-ft round pad, no posts, capped not locked.

Brass cap in pad with stamped well number.

FIELD INSPECTION, 174un92

4 and 8-in carbon stee! casing, capped and locked.

4-ft by 4-ft concrete pad, 4 posts, identification stamped on brass marker in pad.

In underground radiation zone.

OTHER:

priller

Depths referenced to ground surface

Nov89;

Pepth to bottom: 236-ft

Bottom of casing: 4-in surface to 212-ft, 8-in to 236-ft

Depth to water: 226-ft

Perforations start at 217-ft and were fairly visible below the water levetl clear

to the bottom at 236-ft. No appreciable scale buildup.

20Sep%0;

Depth to bottom: 238-ft, silty

Depth to water: 225-ft

Perforations began at 219-ft, those visible below the water level were open.

L;gh:qgcale below water because of the way the well was cleaned. Water clear.

130

1. Remove exlsting 2-ft round concrete collar.

2. Install protective posts and concrete pad per WAC 173-160-510 and

field conditions.

3. Survey to water level measurement standards.

SST monthly water level measurement, 19Aug55+23Jun93,

WHC ES&M W/l monitoring,

WHC ER characterization,

PNL sitewide sampling 93

Hydrostar

270ct89; Removed electric submersible pump,

07Hov89; TV camera survey.

13«15Nov89; Fished pipe and purp from well,

01Dec89; Installed electric sumersible pump.

16Jul90; Removed pump and cleaned well.

28-29Aug90; Bailed clean, developed with pump to <5 NTU.

205SepP0; TV camera survey.

28sep90; Set electric submersible pump and installed new cap on well,

02+10Jun92; Pulled pump. Cut windows in B-in casing. Placed fill
around well site. Excavated for posts and pad. Installed
4 posts, protective pad and brass marker. Stamped well number
on marker. Extended 8-in casing 1.83-ft. Cleaned site.

18Jun92; Primed and painted post, casing and cap.
Stenciled well number on casing and post.
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WELL CONSTRUCTION AND COMPLETION SUMMARY

britling Sample WELL TEMPORARY
Method:_Cable tool Method:_Hard tool (nom) { KUMBER: 299-E33-6 WELL NO:_241-BY-15
Dritling Additives Hanford

Fluid Used: Water Used:_Not documented Coordinates: N/S _N 46,503.0 E/N _MW 53,524.5
britlerts WA State . State NADS3 137,652.87m 573,574.40m
Meme:_Row, Richards Lic Nr:_Not documented Coordinates: N 451,667 E 2,241,681
brilling Company Start

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

Date Date Elevation

Started:_13Apr55 Complete:_27Jun55

Ground surface:_625.3-ft Estimated

Depth to water:_225-ft AprSS
(Ground surface)

GENERALIZED Dritler's
STRATIGRAPHY Log

0~#15: BACKFILL - BOULDERS
15425: BOULDERS

25+30: GRAVEL - SAND
30455: SAND - GRAVEL
55470: SAND - SILT
70+120: SAND, some SILT
120+190: SAND

1902062 GRAVEL - SAND
210»#225: Pure GRAVEL
225+229: GRAVEL - SAND ‘
229#238: BASALT

REMEDIATION:

Mar79 by Bultena.
Cleaned hole out and perforated
8-in casing 0w»205-ft, 4 cuts/ft/rd.
Installed 4-in ID casing to
209-ft on packer.
Grouted annulus wW/cement grout.
Also placed 18-gal cement plug
at bottom of borehole HD»238-ft.

=

Elevation of reference point: [628.18-ft)
(top of casing)
Height of reference point abovel 2.9-ft 3
ground surface

Depth of surface seal

Type of surface seal:

Cement grout between 4-in liner
and 8-in (perforated) casing

[_0-205-ft]

8-in ID carbon steel casing,
+2.69229-ft )
Perforated during remediation
« 0»205-ft

;;-———————-{ 4-in ID carbon steel liner,

#2.9+209-ft

Hole diameter, 9-in nominal,
04229-ft

O¢————! Packer set

~209-ft

-

8-in casing perforations,
0+205-ft, 4 cuts/ft/rd
2144229-ft, 4 holes/ft/rd

Grouted,
HD«238-ft

<+————! Hole diameter, 8-in nominal

229+4238-ft

‘Drawing By:_RKL/2E33-06.ASB
Date :_10Sep93

Reference : HANFORD WELLS

{_238.0-ft]

Borehole drilled depth:

~C.11
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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 OF 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

¢ o8 00 v a0 20 e a8 40 eu be

RESOURCE PROTECTION WELL - 299-E33-6

299-E33-6

SST-241-BY-Farm

200 Aggregate Area Management Study

N 46,503.0 W 53,524.5 (13Apr91-200E1
N 451,667 E 2,241,681 {HANCONY]

N 137,652.87m E 573,574.40m (13Apr91-NAD83]
AprS5, extended JunS5

238-ft

Not documented

225-ft, Apr55;

8-in, carbon steel, +2.6+%229.0-ft

4-in, carbon steel, +2.9+209-ft

628.18-ft, : [13Apro1-NGVD 129)
625.3-ft, Estimated

0+205-ft and 214#229-ft

Not applicable

FIELD INSPECTION, O2Mar91,

4 and 8-in carbon steel casing.

No pad, no posts, capped not locked.

In surface radiation zone.

OTHER:

briller

Not applicable

Not applicable

Mot applicable

Water levels measured 28Apr55+04Feb86,

None documented

None

Casing extended 07May91? -

casing lowered 18Jun91, amount not documented.

C.l12



WELL CONSTRUCTION AND COMPLETION SUMMARY

britling Sample . WELL TEMPORARY

Method: Cable tool Method:_Hard tool (nom) | NUMBER:_299-E33-7 WELL NO:

Drilling Additives ; Hanford

Fluid Used:_Water Used:_Not documented Coordinates: R/S _N 46,619 E/W _W 53,520
Drillerts WA State State (NADB3)N 137,696.2m 573,574.3m
Hame: Row, Richards Lic Hr:_Not documented Coordinates: N 451,783 E _ 2,241,685
brilling |, Company Start .
Company:__Not documented Location:Not documented | Card #:Not documented T R S

Date Date Elevation

Started:_ 29Feb55

Complete:_08Apr55

Ground surface:_622.6-ft Estimated

Depth to water:__225-ft AprS5
(Ground surface)223.2-ft 28Jun93

GEHERALIZED Dritlerts
STRATIGRAPHY Log

0+20: BACKFILL

20~55: GRAVEL and SAND

55#110: SAND and SILT

11011502 SAND

150+165: SAND and SILT

165+192: SAND

192+230: GRAVEL

230+233: GRAVEL, SAND and BASALT

REMEDIATION:

Feb79 by Bultena.

Installed 4%-in OD casing on
packer to 210-ft, (nom).
Perforated 8-in casing
0+7205-ft and grouted

with 733-gals. of cement.

A cement plug was also
placed 228+231-ft.
Jun92 by WHC-GWWS

Placed fitl around well site.
Excavated for and installed
surface pad and protective posts.
Extended 8-in casing 0.83-ft

Drawing By:_RKL/2E33-07.ASB
Date :_10Sep93

Reference :_HANFORD WELLS

I «———1 Elevation of reference point: [626.58-ft]

(top of casing)
| Beight of reference point above[ 4.0-ft 3
ground surface -

i Depth of surface seal

Type of surface seal:

{ Cement grout between 4-in liner
ard 8-in (perforated) casing

[0«"205-ft]

8-in ID carbon steel casing,
+2.54233-§t .
Perforated during remediation,
0»7205-ft

i 4-in ID carbon steel casing,
+71.547210-ft

Hole diameter, 9-in nominat
0+233-ft

Packer set:
8 "210-ft

8-in casing perforations,
0»85-ft, 2 cuts/rd/ft
B5+205-ft, not documented
215+231-ft, 4 holes/ft

-

————1{ Grouted

228231-ft

«———} Borehole drilled depth: [ 233-ft 1

C.13




SUMMARY OF CONSTRUCTION DATA AND FiELD OBSERVATIONS

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD COQRDINATES
LAMBERT COORDINATES

DATE DRILLED

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

CASING DIAMETER

ELEV TOP OF 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

REMEDIATION

TTIRYY

RESOURCE PROTECTION WELL - 299-E33-7

299-£33-7

Not applicable

200 Aggregate Area Management Study (200-BP-1)

N 46,645.3 W 53,524.5 {13Aug92-200€E]

N 451,810783 E 2,241,681 [HANCONV]

N 137,696.24m E 573,574.28m [13Aug92-NADB3]

AprsSS

233-ft

234~-ft, Sep%0 TV

225-ft, Apr55;

223.2-ft, 28Jun93

8-in, carbon steel, +2.54+231-ft;

4-in, carbon steel, “+1.5+7210-ft

627.82-ft, {13Aug92-NGVD 129)

625.28-ft, Brass cap [13Aug92-NGVD'29]

0n85-ft, 85-200-ft and 215+231-ft

Not applicable

FIELD INSPECTION, 230ct89,

Carbon steel casing (2).

2-ft round pad, no posts, capped not lLocked.

No permanent identification.

FIELD INSPECTION, 17Jun%2,

4 and B-in carbon steel casing, capped and locked.

4-ft by 4-ft concrete pad, 4 posts, identification on brass marker in pad.

In underground radiation zone.

OTHER:

britler

Depths referenced to ground surface;

Nov89;

Depth to bottom: Unable to determine

Bottom of casing: 4-in surface to 212-ft

Depth to water: 213-ft

Small pipe, possibly bailer at 224-ft. Wire in hole at 226-ft.

Perforations start at 214-ft.

20Sep90;

Depth to bottom: 234-ft

Depth to water: 219.5-ft, some floating debris.

Perforations start at 213-ft, 4 cuts/ft. Perfs above water good, those

visible below water open. Some debris on bottom, tooked like plastic or

metal of some kind. Well had extensive fishing trying to remove pump

and other debris.

13N0v90

1. Remove existing 2-ft round concrete collar.

2. Install protective posts and concrete pad per WAC 173-160-510 and
field conditions. -

3. Survey to water level measurement standards.

200 8P-1 monthly water level measurement, 28Apr55+28Jun93;

WHC ES&H w/l monitoring,

WHC ER characterization,

. PNL sitewide sampling 93

Hydrostar,
20Jul89; PNL TV camera survey.
17+26Jul90; Cleaned junk/debris from well, and scrubbed casing.
14+17Sep90; Bailed and developed well with pump to <5 NTU.
20Sep90; TV camera survey.
278ep90; Set Hydrostar pump and installed new cap.
01+11Jun92; Placed fill material around well site.
Excavated for posts and pad, Cut windows in 8-in casing.
Installed 4 posts, surface pad and brass marker in pad.
Stamped well number on brass marker.
Extended 8-in casing 0.83-ft. Cleaned site.
18Jun92; Primed and painted posts, casing and cap.
Stenciled well number on casing and post.
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WELL CONSTRUCTION AND COMPLETION SUMMARY

britling Sample WELL TEMPORARY
Method:_Cable tool Method:_Hard_tool (nom) | HUMBER:_299-£33-8 WELL NO:

prilling Additives | Hanford .

Fluid Used:_Water Used:__Not documented Coordinates: N/S _N 45,832.4 E/W _uw 53,850.9
Driller's WA State State NAD83 N 137,448.22m 573,475.51m
Hame: Gentz Lic Nr:_Not documented Coordinates: N 450,996 E _ 2,241,356
Drilling Company Start

Company:__Not documented Location:Hot documented | Card #:Not documented T R S,

Date Date Elevation

Started:__24Sep53 Complete:_060ct53 Ground surface: 647.1-ft Estimated

Depth to water;_ 246-ft 0ct53

(Ground surface)245.2-ft 24Jun93 l N ¢——

Elevation of reference point: [650.73-ft}
(top of casing)

_ GENERALIZED briller's . ! Height of reference point abovef 3. 6oft b
STRATIGRAPHY Log ’ l ground surface
h 4
= BEa | Depth of surface seal [N 1
0~10: SAND, GRAVEL, BOULDERS . Type of surface seal:
10+25: SAND and GRAVEL Hone documented, has

25+30; GRAVEL

30+40: SAND and GRAVEL
40+50: SAND

50+60: SAND and GRAVEL
60+65: SAND with SILT and .GRAVEL «———! B-in 1D carbon steel casing,
65490: SAND with SILY +3.6#257-ft

90~95: SAND with SILT and BOULDERS
954160: SAND with SILTY

160»165: SAND

16542052 SAND with SILTY

2054210: Coarse SAND

210#220: GRAVEL

2204230: SAND and GRAVEL

2304257: GRAVEL .

257 ¢ BASALT

‘2-ft round concrete collar, depth KD

8-in casing perforations,
230+257-ft, 5 holes/ft

PO T Sy S S Sy

e e e
PP ST ST WO WA S S S S\

Pemfrpmm s Joafprn v i)

1 §l«———1 Borehole dritled depth: [_257-ft )

Drawing By:_RKL/2E33-08.ASB
Date :_10Sep93
Reference : HANFORD WELLS

C.15
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E33-8

299-E33-8

S$ST-241-BY-Farm

200 Aggregate Area Management Study (200-8P-1)
N 45,832.4 W 53,850.9  [17Sep90-200E]

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD COORDINATES

es 38 se as ee

LAMBERT COORDINATES N 450,996 E 2,241,356 [HANCONV]
N 137,448.22m € 573,475.51m [17Sep90-NAD83]
DATE DRILLED 0ct53

DEPTH DRILLED (GS)
MEASURED DEPTH (GS)

257-ft y .
257+-ft, Novd9 TV . _
DEPTH TO WATER (GS) 246-ft, 0ct53; "WL Mﬂ'y&\ %
245.2-ft, 24Jun93 ~~ VQ/" t:T 7o

CASING DIAMETER 8-in, carbon steel, +3.6+257-ft

5 8e s 3e

ELEV TOP OF CASING 650.73-ft, [17Sep90-200E] wl
ELEV GROUND SURFACE 647.2-t, Estimated Py
PERFORATED INTERVAL 2300257-f¢

SCREENED INTERVAL

Not applicable
COMMENTS

FIELD INSPECTION, O1Feb90,

Carbon steel casing.

2-ft round pad, no posts, capped and locked.
Brass cap in pad with stamped identification.

L TR Y IR YY

OTHER:

AVAILABLE LOGS H Driller

TV SCAN COMMENTS : Depths referenced to ground surface;
Nov89;

Depth to bottom: 259-ft
Bottom of casing: 257-ft
Depth to water: 246.3-ft
The perforations started at ~225-ft, 4 perfs rd/ft, The perforations
couldn't be distinguished below the water level, but could occasionally
be picked out. Casing has heavy scale and crud build-up.
Will require scrubbing and redevelopment prior to use.
DATE EVALUATED Not applicable

EVAL RECOMMENDATION Not applicable

LISTED USE : SST monthly water level measurement, 21Jan54+24Jun93;
CURRENT USER : WHC ES&M w/l monitoring, ’

PUMP TYPE : Hydrostar

MAINTENANCE : 05Sep89; Installed cap and hasp and locked well.

120ct89; Removed electric submersible pump.
02Nov89; TV camera survey.

29+30Nov89; Installed electric submersible pump.
15May90; Removed electric submersible pump.
16May90; Scrubbed casing and bailed debris.

C.16



WELL CONSTRUCTION AND COMPLETION SUMMARY

STRATI

(Ground surface)245.3-ft Mar90 TV

GENERAL1ZED prillerts '——

Drilling Sample WELL TEMPORARY
Method:_Cable_tool Method:_Hard tool (nom) | NUMBER:_299-E33-9 WELL NO:_241-BY-2
Drilling Additives Hanford ’

Fluid Used: Water Used:;_Not documented Coordinatess N/S _N 45,960 E/N _W 53,285
pritlerts WA State State

Name:_Chausse, RowW Lic Nr:_Not documented Coordinates: N 451,125 E _ 2,241,922
Drilling Company Start

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

Started:__27Juni9 Comptete:_21Jul49 Ground surface:_649.8-ft Estimated

Depth to water:_ 255-ft Juli9 ‘

i Elevation of reference point: '1650.40-ft)
| (top of casing)

r—} Height of reference point above( _0.6-ft 1
A4

GRAPHY Log ground surface

38n57:
574752
75+150:

NOTE:

0+38: GRAVEL and SAND

150+160: SAND

160+185: SAND and SILT .
185+205: SAND, some SILT and CLAY
205#225: SAND, BASALT GRAVEL, SILT
225+264: GRAVEL, SAND, little SILT
2642652 MROCK", SAND

265#275: BASALT

from 261+275-ft.

{ Depth of surface seal {_0~20-ft 3}
Type of surface seal:

! Cement grout between 4-in liner
and 8-in (perforated) casing
has 2-ft round collar

GRAVEL, SAND and SILY
SAND
SAND and SILT

<«—————1 8-in 1D carbon steel casing
Z0%"265-f¢

Perforated during remediation,
020 and 90+230-ft

+——————1 4-in ID carbon steel liner,

————! Hole diameter, 9-in nominal,
Remediation May78. By : 0n~265-ft
Evans. Installed
4~1/2-in OD casing on
packer to'234-ft, (nom).
Perforated 8-in casing
0420 and 90~230-ft and
grouted with 124-cu ft of -
cement. A cement plug m t«—————} Packer set
was apparently also placed 8 _"234-ft

8-in casing perforations,
0+20 and 90+230-ft, 2 cuts/rd

2524262-ft, 5 holes/ft

2Bl
—

Apparently grouted,
2614275-ft
Material not documented

|

Hole diameter, 8-in nominal
T2654275-ft

Borehole drilted depth: [ 275-ft )

A

Date

Drawing By: RKL/2E33-09.ASE
Reference : HANFORD WELLS

: 105ep93
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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 OF 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 o0 °s 40 o0 08 e

RESOURCE PROTECTION WELL - 299-E33-9

299-£33-9

$ST-241-BY-Farm

200 Aggregate Area Management Study (200-8P-1)

N 46,960 W 53,285

N 451,125 E 2,241,922

Juls9

275-ft .

260-ft, Mar90 TV

255.5-ft Julsy; .

245.3-ft Mar90 TV

8-in, carbon steel, 0+«7265-ft;

4-in, carbon steel, +0.6«234-ft

650,40-ft )

649.8-ft Estimated

0+20-ft, 90~230-ft, and 252+262-ft

Not applicable

FIELD INSPECTION, 270ct89,

Carbon steel casing.

2-ft round pad, no posts, capped and locked.

No permanent identification. Access to well seriously impeded by structures.
In radiation zone »4 mrem dose rate, also asbestos hazard zone.
OTHER: Surface/annular seal by remediation in 1979. 4-in liner grouted to 234-ft
integrity indeterminate.

Driller -

28Mar90, depths referenced to ground surface;

Depth to bottom: 259.8-ft, silty. May have large rock on bottom.
Bottom of casing: Not determined.

Depth to water: 245.3-ft, floating debris.

Water murky, dislodged scale and suspended debris.

Vadose zone casing: Some rust.

Submerged casing: Some scale. Perforations not observed.

Not applicable

Not applicable

Water levels measured 12Sep49+29Mar54, removed from w/l schedule
WHC TWRS radiation monitoring

None documented

28Mar90; TV camera survey,
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WELL CONSTRUCTION AHD COMPLETION SUMMARY

prilling Sample WELL TEMPORARY
Method:_Cable tool Method:_Hard tool (nom) | NUMBER:_ 299-E33-10 WELL NO: 241-BY-14
pritling Additives Hanford

Fluid Used:_Water Used:Not documented Coordinates: N/S _MN 45,216 E/W _M 54,566
Driller's WA State State .

Hames _Gentz Lic Nr:_Not documented Coordinates: H 450,378 E _ 2,240,643
prilling Company Start

Company:__NHot documented Locat)on-Not documented | Card #:Not documented T R S,
Date Date Elevation

Started:_ 01AprSS Complete:_20AprS5S Ground surface:_668.3-ft Estimated

Depth to water: 276-ft AprSS
(Ground surface)267-ft Dec90

GENERALIZED brilter’s
STRATIGRAPHY Log

0%20: SAND, SILT, GRAVEL, BOULDERS
20#28: GRAVEL, COBBLES, SAND
28430: GRAVEL, COBBLES
30458: GRAVEL, SAND
584702 SAND
704105: SAND, little SILT
105+170: SAND and SILT
17041955 SAND
195#210: SAND and SILT
210v240: SAND, SILY, GRAVEL
240#260: GRAVEL
260265 GRAVEL and SAND
265+275: GRAVEL
27542851 GRAVEL and SAND
- 285+287: SAND, little GRAVEL
287#290: BASALT

REMEDIATION:

Jun87 by Bigham
Perforated 259+265-ft
and set 40-ft of telescoping screen.

Evans Mar84

Perforated 0~115-ft and
installed 6-in tiner.
Grouted annulus, (216-gals).

Drawing By:_RKL/2E33-10.ASB
Date :-10Sep93

Reference :_HANFORD WELLS

mlmmlmmmlmmmmlmmmmmﬂ

I +—————-} Elevation of reference point:

{671.18-ft}
(top of casing)
Height of reference point abovel 2.86-ft )
grourd surface

Depth of surface seal

Type of surface seal:

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

[_0»115-ft]

8-in ID carbon steel casing,
T+2.5¢287-ft

Perforated during remediation,
0»115-ft

——

{ 6-in ID carbon steel liner,
+2.9%122-f¢

! Hole diameter, 9-in nominal
0-287-ft

Telescoping screen w/lead packer

r—-l 250+290-ft KAL, slot not documented
E
E
B { 8-in casing perforations,
E < 2594265-ft, & cuts/rd/ft
B4l 265+285-ft, not documented
g4 !
x4
En
gll
B 4
=1
E ——} Hole diameter, 8-in nominal
E 2874290-ft
=
[

Borehole drilled depth: [ 290-ft 1}

-
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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

RESOURCE PROTECTION WELL - 299-E33-10

299-E33-10
216-B-Trenches
200 Aggregate Area Management Study (200-8P-5)

N 45,216 W 54,566
N 450,378 E 2,240,643
Apr55

290.0-ft

Not documented

276-ft, Apr55,

267.0-ft, Dec%0

8-in, carbon steel, +3,0+7287.0-ft;
6-in carbon steel, +2.86~122-ft
671.18-ft

668.3-ft Estimated
0=115-ft; 259%285-ft
250+290-ft

FIELD INSPECTION, 23Mar92
No pad. Capped and locked.
8-in and 6-in carbon steel casing.

In underground radiation zone.
priller

Not applicable

Not applicable

Not applicable

Water levels measured 28Apr55+20Dec90
PNL sitewide sampling 93

Electric submersible

C.20
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WELL CONSTRUCTION AND COMPLETION SUMMARY

brilling Sample WELL TEMPORARY
Method:_Cable tool Method:_Hard tool (nom) | NUMBER: 299-E33-11 WELL NO:_241-B-19
Drilling Additives , Hanford

Fluid Used:_Water Used:__ Not documented Coordinates: N/S _N 46,444 E/N _W 52,452
Dritlerts WA State State

Name:__Row, Jahnke Lic Nr:_Not documented Coordinates: N 451,611 E __2,242,754
brilling Company Start -

Company:__Hot_documented Location:Not documented { Card #:Not documented T R L3

Date Date Elevation

Started:__13Jan54 Complete:_01Feb54 Ground surface;_617.7-ft Estimated

Depth to water:_225.5-ft FebS4
(Ground surface)215-ft Nov89 TV

GEHERAL1ZED Driller's
STRATIGRAPHY Log

0~2: TOPSOIL

2+5: BOULDERS, GRAVEL and TOPSOIL
5e15: BOULDERS, GRAVEL and SILT
15+20: BOULDERS, GRAVEL and SAND
20475: SAND, very little SILT
75+95: SAND and GRAVEL

95+115: SAND, GRAVEL and SILT
.1154125: Coarse SAND .
125+170: Coarse SAND and SILT
170+195; SILT, fine GRAVEL, and SAND
1954205: GRAVEL and SAND
205+226.5: Pure GRAVEL

J_

|

l +————1 Elevation of reference point: [620.27-ft]

(top of casing) . .

Height of reference point above{ 2.6-ft J
[__- ground surface
v

5epth of surface seal [_ND ]
No surface seal documented

i 8-in ID carbon steel casing,

Hole diameter, 9-in nominal
0n"227-ft

-

8-in casing perforations,
Dritlerts log mentions

perforating, depths

not documented

Hole diameter, 8-in nominal
T227.230-t

Drawing By:_ RKL/2E33-11.AS8
Date :_10Sep93

Reference : HANFORD WELLS

'Borehole drilled depth:’ [ 230-ft 3

C.21




SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD COORDIMATES
LAMBERT COORDINATES
DATE DRILLED

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

CASING DIAMETER
ELEV TOP OF 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 00 90 e o0 o0 €8 08 oo 90 20 ve 00 00 oe

RESOURCE PROTECTION WELL - 299-E33-11

299-E33-11
Not applicable
200 Aggregate Area Hanagement Study (200-8P-1)

TN 46,444 W 52,4

N 451,611 E 2, 242 754

Feb54

230-ft

Not documented

225.5-ft Feb54;

215-ft NovB89 TV

8-in, carbon steel, +2.6+227-ft

620.27-ft,

617.7-ft Estimated

Not documented

Not applicable

FIELD INSPECTION, O7FebS0,

8-in carbon steel casing. No pad, no posts, capped and locked.

No permanent identification.

Hot in radiation zone.

OTHER:

dbriller

02Nov89, depths referenced to ground surface;

Depth to bottom: Could not determine.

Bottom of casing: "227-ft

Depth to water: "215-ft

Casing extremely scaled over below the water tevel. The scale/crud
build-up was so bad it interfered with the camera travel. The camera
knocked so much debris off the well casing that nothing could be seen
on the trip out. A bailer and cable were found at the bottom of the well.
No perforations could be distinguished.

Not applicable

Not applicable

Water levels measured 18Feb54%29Mar56

None documented

None documented

02Nov89; PNL TV camera survey. -

C22



WELL CONSTRUCTION AND COMPLETION SUMMARY

brilling Sample WELL - TEMPORARY
Method:_Cable tool Method:_Hard too! (nom) | NUMBER:_299-E33-12 WELL HO:_241-8-15
prilling Additives Hanford

Fluid Used:_MNot documented Used:Not documented Coordinatess H/S _M 46,434.2 E/M W 52,847.8
britler's WA State State NAD83 N  137,632.54m E 573,780.69m
Name:_Jahnke,Blankenship Row Lic Nr:_Not documented Coordinates: N 451,600 £ __ 2,262,358
pritling . Company Start

Company:__Hot documented Location:Not documented | Card #:Mot documented T R S

Date Date Elevation ]

Started:_ 27Jul53 Complete:_21Sep53 Ground surfaces_621.00-ft Brass cap

Depth to water:_230-ft AugS4
(Ground surface)218.8-ft 28Jun93

GENERALIZED Driller's
STRATIGRAPHY Log

0+20: GRAVEL ’
20#45: GRAVEL and SAND
45+#110: SAND and SILT
110+120: Fine GRAVEL, SAND and SILT
120+#160: Coarse SAND and
very little SILY
160+180: SAND, SILT, and GRAVEL
180+188: SAND and GRAVEL with SILT
188+205: GRAVEL and SAND
2054231: GRAVEL
231+232: GRAVEL and SAND
232+309: BASALT
309+315: BASALT, SHALE and
fine GRAVEL
3154325: SHALE, fine GRAVEL, SAND,
CLAY and LAVA MUD
325#335: SHALE
335«355: SANDSTONE and ASHY CLAY
355+360: SANDSTONE
36043743 ASHY CLAY
374+405: BASALT
405+415: Porous BASALT

REMEDIATION:

HMay82 by Evans and Bultena
Pumped 300-gals grout between
6 and B8-in casing. Ho mention of
perforating 8-in casing for
ennular seal.

Sep~0ct92 by WHC GWWS

-Overdrilled 8-in casing to 18-ft
With 15-in 0D hollowstem auger.
Grouted annulus with cement grout.
Excavated for and installed
4-ft by 4-ft concrete surface pad,
brass survey marker and four
protective posts.
Primed and painted.

Drawing By:_RKL/2E33-12.AS8
Date s _10Sep93
Reference :_HANFORD WELLS

I <+—————1| Elevation of reference point: [623.45-ft]

(top of casing)
Height of reference point above( 2.4-ft }
ground surface

-1

Depth of surface seal

Type of surface seal:

Cement grout in annulus between
8-in casing and 15-in hol lowstem
auger drilled hole

Has 4-ft x 4-ft concrete

surface pad

[_0~18-ft ]

—

+———1! B-in 1D carbon steel casing,

+2.0+7309-ft

+—————1 &-in ID carbon steel casing,

|

+2.4+280-ft

«+———1 Hole diameter, 9-in nominal

18+-309-f¢

{ Cement grout seal between
6-in and 8-in casing

! Packer set
ge— ' 3.270-f¢

4-in 1D casing
270%305-ft
Assumed upper extension of screen

at

0= ggzr] } 4-in stainless steel screen,
E E 305#385-ft, #10-slot
E E

E E

E E

E E ———! Wooden plug

E E 8 310-ft

E =

E B

T T<_-_--

A

Borehole drilled depth: [ 415-ft 1

C.23




SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD CQORDINATES
LAMBERT COORDINATES

DATE DRILLED

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

CASING DIAMETER
ELEV TOP OF 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

REMEDIATION

e

RESOURCE PROTECTION WELL --299-E33-12

299-E33-12
Mot applicable
200 Aggregate Area Management Study (200-8P-1)
N 46,4342 M 52,847.8  [270ct92-200E)
N 451,600 E 2,242,358 [HANCOARV)
N 137,632.54m E 573,780.69m [270ct92-NADS3)
Sep53/Remediation-May82
415-ft
414-fr, Aug%0 TV
230.5-ft, Aug54;
218.8-ft, 284un93
8-in, carbon steel, +2.0+7309-ft;
é6-in, carbon steel, +2,45+280-ft;-
623.45-ft, [270ct92-NGVD ' 29]
621.00-ft, Brass cap [270ct92-NGVD'29]
None documented
4-in stainless steel
telescoping, 305+385-ft
FIELD INSPECTION, 060ct89,
Three carbon steel casings.
No pad, no posts, capped and locked.
No permanent identification.
OTHER: Driller's log shows 6-in liner to 280-ft, grouted 0+290-ft, 4-in to 415-ft.
No mention of perforating 8-in. 4-in casing assumed to be bottom blank section
attached to 4-in screen.
briller
Depths referenced to ground surface;
Jan90;
Depth to bottom: ~407-ft, soft muck
Bottom of casing: 4-in surface to 265-ft
Depth to water: 214.5-ft
Top of water cruddy, cleaned up at 220-ft. Top of screen 300+301-ft,
Screen crudded up. 8lank casing from 384+385-ft to bottom.
27Aug90;
Depth to Bottom: &414-ft, soft silt
Bottom of Casing: 4-in to 280-ft
Depth to Water: 216.9-ft, top of water floating debris, dislodged scale
and suspended debris. Quality improves from 305-ft to bottom. Screen 305+385-ft.
Blank casing from 384+«385-ft to bottom.
13Nov90
1. Install surface seal to at least 18-ft.
2. Install protective posts and concrete pad per WAC 173-160-510 and
field conditions. :
3. shorten monitored interval to approximately 15-ft by plugging back to
approximately 325-ft below ground surface.
4. Survey to water level measurement standards.
200 BP-1 quarterly water level measurement, 21Jan54+28Jun93;
WHC ESEM w/l monitoring,
WHC ER characterization,
PNL sitewide sampling 93
Hydrostar,
18 Jul89; PNL TV survey,
16+17May90 - Removed obstruction at top of screen and cleaned screen.
17820Aug90 - Bailed and developed well with pump. Minimum NTU 27,
<5 NTU not achieved.
27Aug90; TV cemera survey.
31Aug90; Installed Hydrostar pump.
15+17Jun92: Geophysically logged hole.
21Sep92; Removed pump, geophysically logged hole.
22+24Sep92; Prepared site.
25Sep92; Overdrilled 8-in casing w/10%-in ID/15-in 0D hollowstem auger to 18-ft.
28+30sep92; Cemented annulus outside 8-in casing w/20 sacks cement.
154190ct92; Excavated for posts, set form. Poured concrete pad,
: set brass marker in’'pad. Stamped well number on marker. Set posts.
270ct92; Primed, painted and stenciled well head.

C.24



WELL CONSTRUCTIOH AND COMPLETION SUMMARY

Dritling . Sample i WELL TEMPORARY
Method:_Cable tool Method:_Hard tool (nom) | NUMBER: 299-E33-13 WELL NO:_241-8-17
orilling Additives Hanford

Fluid Used:_Water Used:_Not documented Coordinates: N/S _N 46,278.2  E/W W 53.091.1
briller's WA State State

Hame:__Gentz Lic Nr:_Not documented | Coordinates: M 451,444 E _ 2,262,115
prilling Company Start .

Company:__Not documented Location:Not_documented | Card #:Not documented T R S,

Date Date Elevation -

Started:__ 190ct53 Complete:_280ct53 Ground surface:_625.92-ft Brass cap

Depth to water: 229-ft Oct53
(Ground surface)224.1-ft 28Jun93

GENERALIZED

Driller’s

STRATIGRAPHY  Log I

0+20: GRAVEL and SAND

20+40: SAND

40+85: Coarse SAND

85+165: Fine SAND, little SILT
165+185: Coarse SAND

185%205: Coarse GRAVEL

205+220: Coarse GRAVEL and SAND
220%235: Coarse GRAVEL

235 s Coarse GRAVEL and BASALT

REMEDIATION:

Sep~0ct92 by WHC GWWS
Perforated 8-in casing 10+200-ft.
Set 4-in ID liner to 206.5-ft

on packer. Placed bentonite and sand.
Grouted 04201.1-ft in three stages. y

Excavated for and installied
4-ft by 4-ft concrete surface pad
and four protective posts.

Primed and painted.

Drawing By: RKL/2E33-13.ASB
Date :_10Sep93

Reference : HANFORD WELLS

‘Bentonite pellets,

Elevation of reference point: [628.39-ft]
(top of casing)

Height of reference point sbovel 2.47-ft }
ground surface -

Depth of surface seal [10+200-ft]
Type of surface seal: :
Cement grout between 4-in liner
and 8-in casing (perforated)

(Al powder added to cement grout)

8-in ID carbon steel casing,
+2,50235-f¢

Perforated during remediation,
10+200-ft, 4 cuts/ft/rd

4-in ID carbon steel liner,
+2.3+206.5-ft

Hole diameter, 9-in nomiﬁal,
0+235-ft

Sand fill, )
201.1%203.5-ft, 20#40-mesh

203.54204.5-ft

Packer set
2 206.5-f¢

8-in casing perforations,
10+200-ft, 4 cuts/ft/rd
2104235-ft, Not documented

Borehole drilled depth: [ 235-ft 3

LT

C.25




SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
- RESOURCE PROTECTION WELL - 299-E33-13

299-E33-13

Not applicable

200 Aggregate Area Management Study (200-8P-1)
N 46,278.2 o 52,091.1 [270ct92-200E) -
N 451,444 £ 2,242,115 [HANCONV]

N 137,584.72m E 573,706.68m ([270ct92-NAD83]
Oct53

235-ft

231-ft, Sep%0 TV

229-ft, Oct54;

224.1-ft, 28Jun93

8-in, carbon steel, +2.47-235-ft;

4-in, carbon steel, +2.3+%206.5-ft

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD COOROINATES
LAMBERT COORDINATES

DATE DRILLED

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

CASING DIAMETER

se

ELEV TOP OF CASING 628.39-ft, [270ct92-NGVD $291
ELEV GROUND SURFACE 625.92-ft, Brass cap [270ct92-NGVD!29]
PERFORATED INTERVAL 210%235-ft

SCREENED INTERVAL

Not applicable
COMMENTS

FIELD INSPECTION, 230ct89,

Carbon steel casing. Mo pad, no posts, capped not locked.
No permanent identification. In surface radiation zone.
FIELD INSPECTION, 180ct92,

8-in carbon steel casing, capped and locked.

4-ft by 4-ft concrete surface pad, identification stamped on brass marker in pad.
Not in radiation zone.

OTHER:

AVAILABLE LOGS H briller

TV SCAN COMMENTS H Depths referenced to ground surface;
Nov89;

Depth to bottom: 231-ft Bottom of casing: 231-ft Depth to water: 219-ft
perforations began at 210-ft, 6 rd/ft. Scale/crud build-up below water
level excessive making perforations indistinguisable. Some perforations
were visible at bottom of casing. The camera knocked enough crud off
casing on trip in that nothing could be seen coming out due to the murky
water. This well requires scrubbing and redevelopment.
20Sep%0;
Depth to Bottom: 231-ft, gravel, Depth to Water: 219-ft
pPerforations began at 209-ft, 6 per rd/ft. Some visible every now and then.
The casing below water had some algae buildup. Water was clear.
13N0v90
1. Perforate per WAC 173-160-415¢2) to approximately 200-ft. .
2. Install 4-in liner with cement basket to approximately 205-ft.
Pressure grout by use of tremie pipe.
3. Install protective posts and concrete pad per WAC 173-160-510 and
field conditions.
4. Survey to water tevel measurement standards.
200 BP-1 quarterly water level measurement, 18Feb54+28Ju 93;
WHC ES&M w/l monitoring,
WHC ER characterization
Electric submersible .
21Jul89; PNL TV camera survey.
07Nov89; TV camera survey.
03Aug90; Scrubbed casing and bailed debris.
Contamination to 1,500 cpm encountered.
104115ep90; Developed well to <5 NTU.
255ep90; Installed electric submersible pump.
28Aug~11Sep92; Site surveyed and contamination found.
Contamination removed and fill placed for contamination control.
15+17Sep92; Perforated casing 10-200-ft, 4 cuts/rd/ft.
17+235ep92; Set 4%-in 0D liner, 2-in betow top of 8-in casing
to 206.5-ft below ground surface.
Placed 2.5-gal of %-in bentonite peliets 203.5~204.8-ft.
Placed 6-gals silica sand 201,1+203.5-ft.
Grouted annulus with' cement grout (Al powder added) in three stages.
193.2«201.1-ft, 102.3»#193.2-ft and ground surface~102.3-ft.
245ep92; Excavated for pad and posts.
28+30Sep92; Installed 4-ft by 4-ft concrete surface pad, brass marker in pad

and four protective posts. Stamped identification on brass marker
010ct92; Installed drain hole in 8-in casing.

190ct92; Primed and painted casing and posts.

DATE EVALUATED
EVAL RECOMMENDATION

LISTED USE
CURRENT USER

e as

PUMP TYPE
MAINTENANCE

REMEDIATION

C.26



WELL CONSTRUCTION AND COMPLETION SUMMARY

brilling Sample WELL TEMPORARY
Method:_Cable tool Method: Hard tool (nom) | NUMBER:_299-E33-14 WELL NO:_241-8-18
orilling Additives Hanford - .
Fluid Used:_Water : Used:__HNot documented. Coordinates: N/S _N 46,223 E/M _W 52,177
Oritlerts * WA State State

Name:Blankenship/Row/Jack Lic Nr:_Mot documented | Coordinates: N 451,391 E 2,243,030
prilling Company Start :

Company:__Not_documented Location:Not documented | Card #:Not documented T R S

Date Date Elevation

Started:__01Dec53 Complete:_15Dec53 Ground surface:_619.55-ft Brass cap

Depth to water:__221-ft Dec53
(Ground surface)217.4-ft 2B4un93 ' +————1! Elevation of reference point: [622.05-ft}

(top of casing)
GENERALIZED  Driller's { Height of reference point sbovel 2.50-ft ]
STRATIGRAPHY Log

grounq surface

51| Depth of surface seal [_0~20-ft }
Type of surface seal:

{ Cement grout outside 8-in casing, has

4-ft by 4-ft concrete surface pad

0+10: COBBLES, GRAVEL, SAND&SILT

10+15: BASALTIC GRAVEL, SAMD&SILT

15419: BASALTIC GRAVEL & SAND

19430: SAND

30+35: SAND & GRAVEL

35«45: Coarse SAND

45+52: SAND

52+65: QUARTZITE, BASALTIC GRAVEL
& Coarse SAND

65+78: Coarse SAND & BASALTIC GRAVEL

78+85: GRAMITIC rock & BASALTIC GRAVEL

854100: SAND & GRAVEL e

100+120: SAND & GRAVEL-SILT

1204135: SAND - very little SILTY

135+160: SAND - more SILT

1604170: SAND - some SILT «+«————} Hole diameter, 9-in nominal

170+174: SAND, heavy SILT & GRAVEL 20+7228-ft

17442162 GRAVEL & SILT

2164228: GRAVEL & SAND

228+230: BASALT

15-in hollon-stem auger hole
to 20-ft

8-in 1D carbon steel casing,
+2.5+#7228-ft

——

REMEDIATION:

22Nov»+13Dec91 by WHC GWWS
Overdrilled 8-in casing w/15-in
hol low-stem auger bit to 20-ft.
Grouted annulus W/cement grout.
Excavated for surface pad and
protective posts. Installed
4-ft by 4-ft concrete pad, brass L
marker and posts. Primed and
painted cap, casing and posts.
Stenciled well number on casing
and post.

! 8-in casing perforations,
212+227-ft, TV shows 6 cuts/rd/ft

T R Y
Quaduaduaduauauegand
PP R S S

| | {-Holé diameter, 8-in nominal
A;f I —228~230-ft -

- ! Borehole drilled depth: [_230-ft 3

i -

Drawing By:_RKL/2E33-14.ASB
Date :_13Sep93
Reference : HANFORD WELLS
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATION§

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 OF 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

REMEDIATION

RESOURCE PROTECTION WELL - 299-E33-14

299-£33-14
Not applicable
200 Aggregate Aregzu??;gement Study (200-BP-1)

N 46,223 W ’

H 451,391 E 2,243,030 [HANCONV]
Dec53

230-ft

229.6-ft, Aug90 TV

221-ft, Dec53;

217.4-f1, 28Jun93

8-in, carbon steel, +2.5#7228-ft

622,05-ft, [25Feb92-NGVD129)
619.55-ft, Brass cap [25Feb92-NGVD'29)
212w227-ft

Hot applicable

FIELD INSPECTION, O7Feb90,

Carbon steel casing.

No pad, no posts, capped and locked.

No permanent identification.

FIELD INSPECTION, 150ct92,

8-in carbon steel csing, capped and locked.

4-ft by 4-ft pad, 4 posts, identification stamped on brass marker in pad.
Not in radiation zone.

OTHER:

britler

Depths referenced to ground surface;

Nov89;

Depth to bottom: 226-ft, soft/silty-apparently fill.

Bottom of casing: Could not determine

Depth to water: 215-ft

Perforations start at 212-ft, 6 per rd/ft. Perforations were distinguishible
to some extent below the water level. Slight scale build-up.

This well will require scrubbing and redevelopment prior to use.

27Aug90;

-Depth to Bottom: 229.6-ft, silt, debris

Depth to Water: 217.2-ft

Perforations start at 215-ft. Some open slots visible. Submerged casing

appeared to have corrosion but may be algae.

13Nov90

1. Install a 2-in void surface seal outside 8-in casing to approximately
18-ft, OR; Perforate 3#18-ft and install a 4-in liner with cement basket
to approximately 20-ft. Pressure grout to 40-psi.

2. Install protective posts and concrete pad per WAC 173-160-510 and
field conditions.

3. Survey to water level measurement standards.

200 BP-1 water level measurement, 18Feb54#284un93,

WHC ES&M W/l monitoring,

WHC ER characterization

PNL sitewide w/l monitoring 93

Hydrostar,

02Nov89; TV camera survey.

11May90; Scrubbed casing and bailed debris.

09+14Aug90; Developed well with pump to <5 NTU.

30Aug90; Installed Hydrostar pump.

22Nov91; Removed vegetation and concrete pad.

27ov91; Overdrilled 8-in casing to 20-ft w/15-in hollow-stem auger bit.

Grouted annulus w/cement grout (Al powder added). -
04Dec91; Excavated for surface pad and protective posts.
06Dec91; Installed 4-ft by 4-ft concrete surface pad, placed brass marker
- and 4 protective posts.
090ec91; Repaired casing. Casing was not extended.
13Dec91; Primed and painted cap, casing and posts.

C.28



WELL CONSTRUCTION AND  COMPLETION SUMMARY

Started:__26Jan4B Complete:_10Feb53

Drilling Sample WELL TEMPORARY

Method: Cable tool Method:_Hard tool (nom) | NUMBER:_ 299-£33-1S WELL NO:_241-B-11
britling _ Additives Hanford

Fluid Used: Water Used:_ Not documented Coordinates: N/S _M 46,133.8 E/W _M 52,751.0
Drilterts : WA State State NAD83 N 137,386.32m E 573,779.39m
Name:__Row Lic Nr:_Hot documented Coordinates: N 451,300 E __ 2,242,456
brilling Company Start

Company:__Hot_documented Location:Not documented | Card #:Not documented T R S

Date Date Elevation

Ground surface:_624.78-ft Brass cap

Depth to water: 232-ft Feb53
(Ground surface)223.0-ft 28Jun93

GENERALIZED Driller's
STRATIGRAPHY Log

0+10; TOPSOIL and BACKFILL
10+20: BACKFILL

20#25: BASALT ROCKS and SAND
25+35: Coarse BASALT, SAND and CLAY
354150: SAND and CLAY

I «———| Elevation of reference point: [627.29-ft]

(top of casing)

| Height of reference point abovel 2.51-ft ]
ground surface

31| Depth of surface seal

Type of surface seal:

i Cement grout outside 8-in casing, has
4-ft by 4-ft concrete pad

[0~18-ft 3

15-in holtowstem auger-

1504180z SANDY SILT overdrilled hole to 18-ft
180+195: SAND, GRAVEL and SILT .
195+238.5: GRAVEL and SAND
238.5+251: BASALY g
. ) «—————! 8-in 1D carbon steel casing,
NOTE: Well was completed at +2.5+7238.5-ft .
150-ft, then continued to
total depth several years
later. +———! Hole diameter, 9-in nominal
. 18+"238.5-ft
) - ! 8-in casing perforations,
REMEDIATION: - < 222+237-ft, 5 holes/ft
0ct92 by WHC GWWS $ + -
Overdrilled 8-in casing to 18-ft ¥ ,
with 15-in 0D hollowstem auger. <+ 3
Grouted annulus with cement grout - -
with. Al powder additive. + +
Excavated for and installed + >
4-ft by 4-ft concrete surface pad
with brass survey marker in pad | | [ |
and four protective posts. = -
Primed and painted. ’
+—————1 Hole diameter, 8-in nominal

Drawing By:_RKL/2E33-15.ASB
Date :_13sep93
Reference :_HANFORD WELLS

Borehole drilled depth: [ 251-ft 1]
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS.

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD COQRDINATES
LAMBERT COORDIMNATES

DATE DRILLED

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

CASING DIAMETER
ELEV TOP OF 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

REMEDIATION

e 38 o% e Be

RESOURCE PROTECTION WELL - 299-E33-15

299-E33-15

Not applicable

200 Aggregate Area Management Study (200-8P-1)
N 46,133.8 W 52,751.0 [270ct92-200E)

N 451,300 E 2,242,456 THANCONV]

N 137,386.32m E 573,779.3%m [270ct92-NADE3)
Feb53

251-ft

250-ft, Sep90

232-ft, Feb53;

223.0-ft, 28Jun93

8-in, carbon steel, +2.51»7238.5-ft

627.29-ft, ) [270ct92-NGVD ' 29)
624.78- ft Brass cap [270ct92-HGVD'29]
222“237-ft

Not applicable

FIELD INSPECTION, 240ct89,

Carbon steel casing.

No pad, no posts, capped not locked.

Ho permanent identification.

FIELD INSPECTION, 200ct92,

8-in carbon steel casing, capped and locked.

4-ft by 4-ft concrete pad w/identification stamped on brass survey marker in pad.

Not in radiation zone.

OTHER:

Driller

Depths referenced to ground surface;

07Nov89:

Depth to bottom: 249-ft

Bottom of casing: 240-ft

Depth to water: 221-ft

Perforations could be seen beginning at 222-ft. Excessive scale/crub

build-up made it difficult to distinguish perforations. Nothing

could be seen coming out of hole with camera due to debris knocked off

casing while running in. Well needs scrubbing and redevelopment.

20sep90;

Depth to bottom: 250.3-ft

Depth to water: 219.8-ft

Perforations could be seen beginning at 222-ft and extending to 237-ft

at 6 cuts/rd/ft. Apparent open hole from 237-ft to bottom.

13Nov90

1. Install a 2-in void surface seal outside 8-in casing to approximately
18-ft, OR; Perforate 3418-ft and install a 4-in liner with cement basket
to approxrmately 20-ft. Pressure grout to 40-psi.

2. Install protective posts and concrete pad per WAC 173-160-510 and
field conditions.

3. Survey to water level measurement standards.

200 BP-1 water level measurement, 18Feb53+28Jun93;

WHC ES&M w/l monitoring,

WHC ER characterization

Electric submersible,

07Nov89; TV camera survey.

02Aug90; Brushed casing and bailed debris.

18+195ep90; Bailed and developed with pump to <5 NTU.

20Sep90; TV camera survey.

01-050ct92; Overdrilled 8-in casing to 18-ft w/15-in 00 hotlowstem auger.

Grouted annulus with 13 sacks cement w/Al powder additive.
15+160ct92; Excavated for and installed 4-ft by 4-ft concrete pad,
brass survey marker in pad and 4 protective posts.
190ct92; Extended casing 1.04-ft. Stamped well number on survey marker.
270ct92; Primed and painted wellhead and protective posts.

C30



WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample ’ WELL TEMPORARY .
Method:_Cable tool Method:_Hard tool (nom) | NUMBER: 299-E33-16 WELL NO: 241-B-5
Dritling . Additives . Hanford .

Fluid Used:_Water Used:__Not documented Coordinates: N/S _MN 45,887 E/W _WN 52,815
briller's WA State - State

Name:__ Rodda/Row Lic Hr:_Not documented Coordinates: N 451,053 E _ 2,242,392
britling Company Start

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

Date Date Elevation

Started:_ 28Nov47 Complete:_26Jan53 Ground surface:_632.0-ft Estimated

Depth to water:_240-ft JanS53
(Ground surface)231.4-ft Apr92

GENERAL1ZED Driller's
STRATIGRAPHY Log

0+5: BACKFILL

5e14: SAND and GRAVEL

14#24: Coarse SAND and fine GRAVEL
24403 SAND

40~50: Coarse SAND and fine GRAVEL
50477 Coarse SAND

77%110: SAND

110»135: SAND with Little CLAY
13541402 SAND

14041502 SAND and CLAY

A _09Decsd7 a

v 17Dec52 v

150-161: Sandy SILT -

161164 SAND, GRAVEL and SILT
1644193: SAND and SILTY
193+4200: SAND

210+203: GRAVEL and SAND
203+227: SILT

227+229: SILT and GRAVEL
229+247.25: GRAVEL and SAND
247.25+258: BASALT

Drawing By:_ RKL/2E33-16.ASB
Date * :_135ep93
Reference :_HANFORD WELLS

'———_'1

|

J_

(———1{ Elevation of reference point: [432.53-ft]

(top of casing)

Height of reference point abovel 0.5-ft 1
[___ ground surface
h4

Depth of surface seal [_ND b
No surface seal documented

8-in ID carbon steel casing,
+0.507247-ft

Hole diameter, 9-in nominal
0s7247-Ft

1

—

8-in casing perforations,
231w246-ft, 5 holes/ft, total 75 holes

‘Hole diameter, 8-in nominal
T2674258-ft

Depth to bottom,
257.8-ft, 03Apr92

Borehole drilled depth: [ 258-ft 3

oy ey




e e b - e e

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E33-16

299-833-16

216-8-8 Crib

200 Aggregate Area Management Study (200-8P-5)
N 45,887 W 52,815

N 451,053 E 2,242,392 [HANCONV)

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD COORDINATES
LAMBERT COORDINATES

DATE DRILLED Jan53
DEPTH DRILLED (GS) 258.0-ft
MEASURED DEPTH (GS) 257.8-ft

DEPTH.TO WATER (GS) 240.3-ft, Jan53,
231.4- ft 03Apr92

CASING DIAMETER 8-in, carbon steel, +0. 5~’247 0-ft;

ELEV TOP CASING 632.53-ft
ELEV-GROUND SURFACE 632.0-ft, Estimated
PERFORATED INTERVAL 231%246-ft

SCREENED INTERVAL

Not applicable
COMMENTS

FIELD INSPECTION, 03Apr92

No pad. Capped, not locked. No posts, no permanent identification.
8-in carbon stee! casing. No pump installed. .
Dritler

Not applicable

Not applicable

Not applicable

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION

o0 00 00 00 o0 00 ss se

LISTED USE Water levels measured 22Jan53+»29Mar56
CURRENT USER None documented

PUMP TYPE Mone documented

MAINTENANCE

C.32




WELL CONSTRUCTION AND COMPLETION SUMMARY

Dritting . Sample WELL TEMPORARY
Method:_Cable tool Method:_Hard tool (nom) | KUMBER: 299-E33-17 WELL NO:_241-B-18
orilling Additives Hanford

Fluid Used:_uater Used:__Not documented Coordinates: N/S _N 45,894 E/N _M 52,529
Drillerts WA State State

Name: Gentz Lic Nr:_Not documented Coordinates: N 451,061 E __ 2,242,678
Dritling Company Start ]
Company:__Hot documented LocationsNot documented | Card #:Not documented T R S,
Date Date Elevation

Started:_- 22Sep53 Complete:_150ct53

Ground surface:_629.9-ft Estimated

Depth to water:_240-ft Oct53
(Ground surface)227.8-ft 09Jun93

GENERALIZED Drillerts
STRATIGRAPHY Log

0+25: SAND, SILT and GRAVEL
25+45: Coarse SAND

45455: SAND, very little SILT
55«465: Coarse SAND

65+110: SAND, little SILT
1101152 SAND, SILT, little CLAY
115+120: SAND and SILT
120+125: Coarse SAND

125+160: SAND

160+175: SAND and SILT
175+185: SAND

185+202: Coarse SAND

202+208: SAND, SILT and CLAY
208+215;" GRAVEL

215#244: Coarse GRAVEL

244 s BASALT

Drawing By:_RKL/2E33-17.ASB
Date :_13Sep93

Reference :_HANFORD WELLS

T —

Elevation of reference point:
(top of casing)

ground surface

b

Depth of surface seal [_ND
No surface seal documented

<—-—————;} 8-in ID carbon steel casing,

#71.6-fre242.5-ft

<+«——— Hole diameter, 9-in nominal

00242.5-ft

! B-in'casing perforations,
220%7242.5-ft, cuts not documented

! Depth to bottom,
261:1-ft, 10Aug%3

242.54244-ft -

i
DESFREE : Hole diameter, 8-in nominal
.JHLEQ_"—'I ’

{ Borehole drilled depth:

[631.65-1t1
Height of reference point above[ 1.75-ft 3

[_244-ft

C.33




SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGHATION
RCRA FACILITY
CERCLA UNIT

HANFORD COOQRDINATES
LAMBERY 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
MATNTENANCE

38 €0 63 55 48 35 B se e

s 50 40 we s 08 00 0

RESOURCE PROTECTION WELL - 299-E33-17

299-E33-17

216-8-8 crib

200 Aggregate Area Hanagement Study (200 BP-5)
N 45,894 W 52,529

N 451,061 E 2,242,678 [HANCONV]

Oct53

244.0-ft

241.1-ft, 10Aug93

240.0-ft, 0ct53,

227.8-ft, 09Jun93

8-in, carbon steel, +1,75#7242.5-ft;
631.65-ft

630.0-ft, Estimated
220+242.5-ft

Not applicable

FIELD INSPECTION, 10Aug93

No pad. Mot capped or locked.
8-in carbon steel casing., No pump installed.
Driller

Not applicable

Not applicable

Not applicable

Seperations area semiannual water level measurement 19Nov53+094un93;

WHC ES&M w/l monitoring,
None documented

C34
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WELL COMSTRUCTION AND COMPLETION SUMMARY

brilling Sample . WELL TEMPORARY
Method:_Cable tool Method:_Hard tool (nom) | NUMBER:_299-E33-18 WELL NO: 224-B-4
orilling Additives Hanford :

Fluid Used:_Water Used:__Not documented Coordinates: N/S _N 45,626.5 E/W _MW 52,854.4
Driller's WA State State HNADS3 N 137,386.32m €  573,779.3%m
Hame:__Hash/Row Lic Nr:_Not documented | Coordinates: N 450,793 E __2,242,354
brilling . Company Start

Company:__Not documented .Location:Mot documented | Card #:Not_documented T R S,

Date Date | Elevation )

Started: 29May4? Complete:_23Feb50 Ground surface:_649.34-ft Brass cap

. Depth to water:_255-ft FebS50
(Ground surface)247.1-ft _24Jun93

GENERALIZED briller!s
STRATIGRAPHY  Log

0+15: HOT DOCUMENTED

15422: SAND and GRAVEL

22#25: SAND

25+36: SAND and GRAVEL

36~45;: CLAY and GRAVEL

45+52: SAND

52+455: GRAVEL .

55#65: GRAVEL and CLAY
65+120: CLAY and SAND
120+139: SILT

1394160: SAND

160+165: SAND and fine GRAVEL
1654180: Coarse SAND

180+4195: SAND end fine GRAVEL
1954200: CLAY and fine GRAVEL
200+210: Coarse SAND, light CLAY
2104239: CLAY

239+248: Coarse SAND, some CLAY
24842503 SAND

250%#255: Coarse SAND

255%257: LAVA dust

257%264: LAVA rock

26442653 SAND

265+269.5: LAVA rock
269.5#270: Fine SAND
270+272.5: UNDOCUMENTED
272,54278: BASALT

NOTE: Above depths are as-drilled.
About 6-ft of fill was added
to ground surface and casing
extended 8-ft in Apr and Oct92.

REMEDIATION:
21Apr92 by WHC GWWS
Extended 8-in casing. Amount
not documented. .
Not documented |
About 6-ft of fill added to site. =
0ct92 by WHC GWMWS.
Removed old pad and overdrilled
8-in casing w/15-in 0D hollowstem
auger to 18.5-ft. Grouted annutus.
Excavated for and installed

Pl e

A BBt ol

l +———| Elevation of reference point: [651.86-ft )

(top of casing)

| Height of reference point abovel_2.52-ft 1
ground surface

211 Depth of surface seal
Type of surface seal:
Cement grout outside 8-in casing, has
4-ft by 4-ft concrete pad

(0+18.5-f11

15-in hollowstem auger
overdrilled hole to 18.5-ft

<———1 8-in 1D carbon steel casing,

+2.54271-ft (after extension)

<+«————1 Hole d%ameter, 9-in nominal

0»"271-ft (after extension)

8-in casing perfortions,

240260-ft, 2 holes/ft/rd
.246-266 ft after extension

«+————! Hole diameter, 8-in nominatl

T265%278-ft_as-drilled
271+284-ft after extension

4-ft by 4-ft concrete pad with brass
survey marker and 4 protective posts.
Extended casing 17-in (total of ~8-ft).
Primed and painted casing and protective posts.

Drawing By:_RKL/2E33-18.ASB
Date :_13Sep93

Reference : HANFORD WELLS

} Borehole drilled depth: [ 278-ft_ 1
*284-ft
*=Present estimated depth

from ground surface _

¢ m—— = TR Ay Sy T Ty
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFQRD COORDINATES
LAMBERT COORDINATES

DATE DRILLED

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

CASING DIAMETER
ELEV TOP OF CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS

DATE EVALUATED
EVAL RECOMMENDATION

LISTED USE
CURRENT USER

PUMP TYPE
MATNTENANCE

REMEDIATION

“a ee et 4

s se se v ue se

RESOURCE PROTECTION WELL - 299-E33-18

299-E33-18

SS7-241-8 Farm

200 Aggregate Area Management Study (200-8P-1)
H 45,6265 W 52,854.4  [270ct92-200E)
N 450,793 E 2,242,354 [HANCONV]

H 137,386.32m E  573,779.39m [270ct92-NADB3)
Feb50

278-f¢

262.5-ft, Aug%0 TV

255-ft, FebS50;

247.1-ft, 24Jun93

8-in, carbon steel, +2,52»7265-ft

651.86-ft, . [270ct92-NGVD129] was 643.62-ft (17Sep90-200E)
229 22 f; Brass cap [270ct92 NGVD'29] was 643.0-ft Estimated
0+260-ft

Not applicable
FIELD INSPECTION, 240ct89,
Carbon steel casing. 2-ft round pad, no posts, capped not locked.
ldentification on brass cap.
FIELD INSPECTION, 200ct92,
8-in carbon steel casing, capped and locked.
4-ft by 4-ft concrete pad,- identification stamped on brass marker in pad.-
Not in radiation zone.
OTHER:
Dritler
Depths referenced to ground surface;
Nov89;
Depth to bottom: 259-ft; Bottom of casing: 252-ft; Depth to water: 236-ft
Sample bottle floating at 236-ft. Another sample bottle was suspended at
2465-ft and two more sample bottles were on bottom. Perforations could not
be seen due to the scale build-up. Sample bottles need to be removed. from the well.
The well needs to be scrubbed and redeveloped.
27Aug?0;
Depth to bottom: 262.5-ft, sample bottle on bottom;
Bottom of casing: 255-ft; Depth to water: 238.8-ft
Perforations started at 250-ft, last perf seen at 251-ft. Water clear.
1340v90
1. Remove 2-ft collar and install a 2-in void grout surface seal outside
8-in casing to approximately 18-ft, OR;
2. Perforate 3»18-ft and install a 4-in l1ner With cement basket to approximately
20-ft, Pressure grout to 40-psi.
3. Install protective posts and concrete pad per WAC 173-160-510 and field
conditions.
4. Perforate 8-in casing approximately 2384250-ft.
S. shorten monitored interval to epproximately 15-ft by plugging back to
approximately 260-ft below ground surface.
6. Survey to water level measurement standards.
SST monthly water level measurement, 17Aug50+24Jun93;
WHC ES&M w/l monitoring and RCRA sampling,
WHC ER characterization
Electric submersible
09NovB9; Removed electric submersible pump.
13Nov89; TV camera survey.
29Nov89; 1Installed electric submersible pump.
27Jul&01Aug90; Pulled pump, brushed casing and bailed debris.
20+21Aug90; Bailed and developed with pump to <5 NTU.
31Aug90; Removed 2 sample bottles. Installed pump and capped well.
21Apr92; Casing extended, amount not documented.
05+070ct92; Overdrilled 8-in casing to “S5-ft.
Obstruction encountered, probable undocumented 10-in casing.
08+100ct92; Removed old pad.
120ct92; Overdrilled to 18.5-ft w/15-in 00, 10.25-in ID hollowstem auger.
130ct92~ Grouted annulus between 8-in casing and overdrilled hole with
19 sacks cement, Al powder added.
140ct92; Excavated for pad and posts.
160ct92° Installed 4-ft by 4-ft concrete surface pad with brass survey marker
and 4 protectlve posts.
190ct92; Extended 8-in casing 17-in. Stamped identification on survey marker.
270ct92; Primed and painted wellhead and posts.
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WELL CONSTRUCTION AND COMPLETION SUMMARY

britling Sample WELL TEMPORARY
Method:_Cable tool Method:_Hard tool-(nom) | HUMBER: 299-E33-19 WELL NO:_241-B-20
Drilting Additives Hanford .

Fluid Used: _Water Used:_ Mot documented LCoordinates: N/S _N 45,745.7 E/M _W 52,629.4
prillerts WA State State NADS3 137,622.86m _ 573,847.84m
Hame:__Rydman Lic Nr:_Mot documented Coordinates: N 450,913 E __2,242,579
prilling Company Start

Company:__Not documented Location:Not documented { Card #:Not documented T R 3

Date Date Elevation -

Started:__ 18Jun56 Complete:_25Jun56 Ground surface:_636.7-ft Estimated

Depth to water:_242-ft Jun56

(Ground surface)231.9-ft Apr90

GEHERALIZED Drillerts
STRATIGRAPHY Log

0+22: GRAVEL and SAND
22429: Coarse SAND, some GRAVEL
29+34: GRAVEL, SILT and SAND

34w78: Coarse SAND, some SILT and GRAVEL

77+112: SAND, some SILT

l <«———{ Elevation of reference point: [§38.72-ft)
(top of casing)

Height of reference point above[_2.0-ft 1

f— ground surface

A

Dépth of surface seal [.ND 3
Ho surface seal documented

112+128:
128+139:
139+157:
157+200:

Coarse SAND

Medium coarse SAND
Coarse SAND

Coarse SAND and SILT,

some GRAVEL .
200+209; Coarse SAND, some SILT
and GRAVEL
209+221: SILT
221+249: GRAVEL and SAND, large
GRAVEL and BOULDERS
249+252: Black BASALT

NOTE;
Well is in high-level
radiation zone and caving area.

PP ST S VT W SN, ST W W VOOr. S SO 1
il fmftu s amn)

N S Y S S T
Pemfmadmnanflamfemuipme e ——s

—
‘-—11 .

Drawing By:_RKL/2E33-19.ASB
Date z_13Sep93

Reference :_HANFORD WELLS

8-in 1D carbon steel casing,
+2.047249-ft

<+———1 Hole diameter, 9~in nominal

On~249-ft

8-in casing perforations,
2174248 ft @ 5 holes/ft

! Hole diameter, 8-in nominal
T2494252-ft

! Borehole drilled depth: [ 252-ft ]

C.37
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
" RESOURCE PROTECTION WELL - 299-E33-19

299-E33-19

$ST-241-8B-Farm

200 Aggregate Area Management Study (200-BP-5)
N 45,745.7 M 52,629.4 (17Sep90-200East]
N 450,913 E 2,242,579; ([HANCONV]

N 137,422.86m E 573,847.84m [17SepP0-NAD83]

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD COORDINATES
LAMBERT COORDINATES

DATE DRILLED : Jun56
DEPTH DRILLED (GS) : 252-ft
MEASURED DEPTH (GS) : 236.5-ft

DEPTH TO WATER (GS) 242-ft, Jun56;

~“231,9-ft, Apr90

8-in, carbon steel, +2.0»7249-ft.

638.72-ft, [17Sep90-200East]

637.0-ft, Estimated

2174248-ft :

Not applicable

FIELD INSPECTION 01Apr92,

8-in carbon steel. MNo posts, no pad, capped, not tocked.
No permanent identification. No pump.

Well in high-level radiation zone, also surface caving.

CASING DIAMETER
ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

e ae 00 oo

OTHER;
AVAILABLE LOGS : Dritler
TV SCAN COMMENTS H 10Apr90;

Depth to bottom: 236.5-ft

Depth to water: 231.9-ft, floating debris. Dislodged scale and floating debris.
Vadose zone casing: Scale/rust visible, a piece of rusted casing was

protruding into well.

Perforations not visible.

Submerged casing: Casing in bad shape, scale/rust.

Areas of rusted casing protruding into well.

Aug90

DECOMMISSION: Decommissioning required. This well has extremely degraded: casing,
is located in a radiation zone and is in a crib cave-in area.

Access is difficult for equipment or personnel. Any modification or maintenance
is dependent on gaining required access.

1) Perforate from 3-ft below ground surface to total depth.

2) Install sand plug 230-ft to total depth. Set bentonite plug 2254230-ft.

3) Place cement grout 3+225-ft.

4) Cut casing at 3-ft. Fill excavation and compact to grade.

DATE EVALUATED
EVAL RECOMMENDATION

LISTED USE : Water level measurered Apr72«Jul74
CURRENT USER : None documented

PUMP TYPE : None documented

MAINTENANCE :

C.38



WELL CONSTRUCTION AND COMPLETION SUMMARY

brilling Sample WELL TEMPORARY
Method:_Cable tool Method:_Hard tool (nom) | WUMBER:_299-E33-20 WELL NO:_603-B-2
prilling Additives Hanford T

Fluid Used:_Water Used:Not_documented Coordinates: N/S _N 45,664.5 E/W W 52,629.7
britler's WA State State HAD83 W 137,398.11m E 573,847.82m
Name:__Rydman Lic Nr:_Not documented | Coordinates: N 450,832 E_2,242,578
Drilling Company ) Start

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

Date Date Elevation

Started:__26Jun56 Complete:_054ul56 Ground surface:_638.8-ft Estimated

Depth to waters_ 243-ft Jul56
{Ground surface) 234-ft Nov89 TV

GENERALIZED Driller!s
STRATIGRAPHY Log

0+8: SAND and GRAVEL

8+36: GRAVEL, some SAND

36+82: Coarse SAND, some GRAVEL
and SILT

82+162: Medium to coarse SAND,
some SILT

162+198: Coarse SAND, some GRAVEL

and SILT

198+203: Medium to coarse SAND

203%226: SILT and fine SAND

226%254: GRAVEL, SAND and BOULDERS

254 s BASALT

NOTE: Remediation Jun83. By
David (Garcia?)

Elevation of reference point: [640.08-ft)
(top of casing)
Height of reference point above{ 1.25-ft }
ground surface

Depth of surface seal [_0~50-ft 1
Type of surface seal:

Cement grout between 6-in liner

and 8-in (perforated) casing -

Has 2-ft round collar

8-in ID carbon steel casing,
+70.5+4254-f¢

Perforated during remediation
060 and 754120-ft

! 6~in ID carbon steel liner,
+1.25+7234-ft

Hole diameter, 9-in nominal
0w254-ft -

8-in casing perforations,
0-60 and 752120-ft, >2 cuts/ft

225+251-ft, >5 holes/ft

Pea-gravel and fine sand filter pack,
2254254-ft

6-in stainless steel telescoping screen,
239-254-ft, #10-slot

5-ft blank section, assumed

234%239-ft

Drawing By:_RKL/2E33-20.ASB
Date :_13S5ep93

Reference : HANFORD WELLS

Borehole drilled depth: [254-ft 1
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E33-20

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD COORDIMNATES
LAMBERT COORDINATES

DATE DRILLED

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

CASING DIAMETER

ELEV TOP OF 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

es o0 e we 20 we

299-E33-20
§5§7-241-8B-Farm

200 Aggregate Area Management Study (200-BP-1)

N 45,664.5 W . 52,629.7
N 450,832 E 2,242,578;

N 137,389.11m E 573,847.82m [17Sep90-NAD83]

Jul56/Remediation - JunB83
254-ft |

254-ft, Hov89 TV

243-ft, Juls5é;

234-ft, Nov89 TV

8-in, carbon steel, "0.5+254
6-in carbon steel, +1.2»7234
640.87-ft

639.6-ft Estimated

0-60, 752120 and 225+251-ft
239+254-ft, 6-in telescoping
stainless steel, 10-slot
FIELD INSPECTION, 01Apr92,
Carbon steel casing (2). 2-f
capped not locked, no posts.
No permanent identification.

Ground caving area and high radiation zone.

OTHER:
pritler

Nov89, depths referenced to ground surface;

Depth to bottom: 254-ft
Bottom of casing: 254-ft
Depth to water: 234-ft

Screen started at 236-ft and ended at 254-ft.

[17Sep20-200 Eastl

[HANCONV]

-ft;
-ft

t round pad,

Very little scale build-up

on casing or screen. Sediment buitd-up on bottom.

Well can be used as is.
Not applicable
Not applicable

Water levels measured 18Aug65+04Feb86

None documented
None documented
O7NovB9; TV camera survey.

C.40
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WELL CONSTRUCTION AND COMPLETION SUMMARY

prilling Sample
Method:_Cable tool

Started:_ 19feb57

Method:_Hard tool (nom)
prilling Additives

Fluid Used:Not documented Used:__Hot documented

Dritlerts WA State

Hame:__Gent2 Lic Nr:_Not documented
prilling Company

Company:__Not documented Location:Not_documented
Date . Date

Complete:_05AprS7

WELL TEMPORARY
NUMBER:_299-£33-21 WELL NO:
Hanford

Coordinates: H/S _N 45,324.4 E/W _W 53 855.1
State NADS3 N 137,293.40m E 573,474.6Tm
Coordinates: N 450,488 E _ 2,241,354 °
Start :

Card #:Not documented T R S
Elevation

Ground surface:_663.5-ft Estimated

Depth to water:_261-ft Apr57
(Ground surface)261.7-ft 23Jun93

GENERALIZED pritler's
STRATIGRAPHY Log

0~15: COBBLES, GRAVEL, SAND and SILT

15#20: BOULDERS, COBBLES, GRAVEL
and SAND

20+26: COBBLES, GRAVELS and SAHD

26~46: COBBLES and GRAVEL

46w72: Coarse SAND

72+90: SAND - little SILT

90+95: SAND and SILT

95%140: Coarse SAND

140+155: Fine and coarse SAND

155+165: SAND

465#185: SAND - Llittle SILT

185+190: Fine and coarse SAND

190+200: SAND and GRAVEL

200+210: Coarse SAND and GRAVEL

2104215: Coarse SAND

215+225: SAND - little SILT

225+245: SAND, SILT and GRAVEL

245+250: Coarse GRAVEL - COBBLES

' 250#255: Small GRAVEL

255+260: SAND and GRAVEL

260n275: Coarse GRAVEL and SAND

275+279: COBBLES, GRAVEL and SAND

279+282: BASALT

Drawing By:_RKL/2E33-21.AS8
Date :_13Sep%3
Reference :_HANFORD WELLS

B BB R A AL A A A A A

PR U VR U VI S VHI S SUE I SN DR}

.__J-_

T

’ l ground surface
v

|

|

Elevation of reference point: §668.13-ft)
(top of casing)
Height of reference point above[_4.6-ft 1

Depth of surface seal {_ND 1
Mo surface seal documented

8-in ID carbon steel casing,
+4 .617279-ft

Hole diameter, 9-in nominal
0u"279-ft

! 8-in casing perforations,
235«270-ft, 6 cuts/ft
2700275-ft, 2 cuts/ft

| | ! Hole diameter, 8-in nominal
I ~279~282-ft

! Borehole drilled depth: 1_282-ft 3
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E33-21

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

ae a0 0o 00

299-E33-21
§ST-241-BX-Farm

200 Aggregate Area Management Study (200-BP-5)

N 45,326.4 W  53,855.1

N 450,488 E 2,241,354

Apr57
282-ft

. 279-ft

261-ft, Apr57;
261.7-ft, 23Jun93

8-in,” carbon steel, +4.6¢7279-ft.

668.13-ft, [17Sep90-200E]
663.5-ft, Estimated
2354275~ft

Not applicable

FIELD INSPECTION, 230ct89,

[17Sep90-200E)

[HANCONV]
N 137,293.40m E 573,474.67m [17Sep90-NAD83]

Carbon steel. Mo pad, no posts, capped, not locked. No permanent

Submersible pump installed.
OTHER;

priller

20Mar90;

Depth to bottom: 278.8-ft

Depth to water: 259.1-ft, floating debris.

Water clear with some dislodged scale.

Vadose zone casing: Considerable scale from 257.5-ft to water.
Submerged casing: Heavy scale below water.
pPerforations started at 236.8-ft, 4 cuts/rd/ft.

Clean and in good shape above water.

Not applicable
Not applicable

Not visible below water.

SST water level measurement, 20Apr73+23Jun93:
WHC ES&M w/l monitoring and RCRA sampling

Electric submersible

C42
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WELL CONSTRUCTION AND COMPLETION SUMMARY

prilling Sample Diamond Dritt WELL TEMPORARY
Method:_Cable toal . Method:4" drive barrel HUMBER:_299-E33-22 WELL NO:_209-E33-2A
prilling Additives Hanford )
Fluid Used:Not docunented Used:Not documented Coordinates: N/S _N 46,529.4 E/d W 53,358 6
pritleris WA State State NAD83 W 137,661.06m E 573,624.94m
Name: H Hatch - Lic Nr:_Not documented Coordinates: N 451,696 E 2,241.847
brilling Company Start

Company: _Hatch Drilting Co Location:_Pasco, WA Card #:Not documented T R S

Date Date Elevation

Started:_23JuléS Complete: 06Augéd

Ground surface: 626.6-ft Estimated

Depth to water:_224-ft_Auqé65
(Ground surface)

GENERALIZED Engineer's
STRATIGRAPHY Log

0»14.5: Mot documented
14.5: Not documented (Low level contam)

17+19: SAND and GRAVEL (4Rad)
20: Fine SAND & GRAVEL (High exposure)
24.5: Med SAND (4.5Rad)
25.5: (2.5Rad)

27,29: Med SAND, few PEBBLES (3.5Rad)
30,31: Medwcse SAND (2,500mrf-1,000mry)
34,36: Csenmed SAND and pea GRAVEL

38: Fine SAND & pea GRAVEL, some SILT
42,45,47: Fine SAND & pea GRAVEL

52: Fine SAND, SILT & pea GRAVEL

55: Cse SAND, layer/GRAVEL (20mr§-10mry)
59,62: Cse SAND & gravel (10mrf-Smry)
62: SAND(Next day) (100mrf-40mry)
64: SAND

67+80: Medwcse SAND

80: Finer SAND

B6: Cse SAND, some pea GRAVEL

95,97+101 Drive Sample: SAND

106: Fine SAND, some fine GRAVEL E
111: CLAY lens 4%6-in thick, between SAKD
115+125: Cseemed SAND (very little contam)
125#129: Not documented
129+131:.Cse SAND, few PEBBLES (no contam)
132: SAND & PEBBLES

138: SAND w/few balls of SILT/CLAY
142+160: SAND and pea GRAVEL
160+161: Fine SAND, some SILT
168,174: SAND and pea GRAVEL

179: SAND, GRAVEL & PEBBLES
184,190: Cse SAND and GRAVEL

192: SAND w/some CLAY & GRAVEL
194,198: SAND & GRAVEL

204: SILT & GRAVEL

210,216: SILT, SAND & GRAVEL

1

s St oo s s St e s td Nt S

©

l +————| Elevation of reference point: [629.20-ft}

(top of casing)
r—-—{ Height of reference point abovel 2.6-ft 1
Yy

ground surface

Dépth of surface seal

Type of surface seal:

| Cement grout between 4-in liner
and 6-in (perforated) casing, has
18-in round collar

[_0»207-ft)

6-in 1D carbon steel casing,
+1,75#232-ft

Perforated during remediation
0»207-ft, 2 cuts/rd/ft

! 4-in ID carbon steel liner,
+2.69217-ft

¢

————| Hole diameter, 7-in nominal
0n232-ft

"y

| Packer set:
T @ 217-ft

! 8-in casing perforations,
0»207-ft, 2 cuts/rd/ft
217+231-ft, 1 cut/ed/ft
Cement plug,

Depth not documented

! Hole diameter, 6-in nominal

220: SAND, SILT & GRAVEL 2320234-ft
224,230,233: SAND & GRAVEL ]

< ! Borehole drilled depth: [_234-ft 1]
REMEDIATION:

Mar79 by Bultena“

Set cement plug, depth not documented.
Perforated 217#231-ft, 1 cut/rd/ft
and 0»207-ft, 2 cuts/rd/ft.

Installed 4-in liner to 217-ft.
Cemented annulus.

Drawing By:_RKL/2E33-22.AS8
Date 13Sep93

Reference :_HANFORD WELLS '
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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 GROUKD SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL

COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION
LISTED USE

CURRENT USER

PUMP TYPE
MAINTENANCE

se 88 e e se s s 2 es se

e v e e

b os on bu BB S8 30 B0 e

RESOURCE PROTECTION WELL - 299-E33-22

299-E33-22

Not applicable

200 Aggregate Area Management Study

N 46,529.4 W 53,358.6 [200E-13Apr91}
N 451,694 € 2,241,847 [HANCONV)

N 137,661.06m E 573,624.94m INAD83-13Apr91]
Augb5

234-1ft “-—-;;

Not documented - ,

224-ft, Augé’ stilumke
é-in, carbon steel, +1,75#232-ft;
4-in, carbon steel +2.600217-f¢
629.20-ft

626.6-ft, Estimated

0-207, 217+231-f¢t :

FIELD INSPECTION, 29Mar91

4 and 6-in carbon steel casing. Capped, not locked
No pad, no permanent identification, no posts.

In surface radiation zone.

priller, Engineer
Not applicable

Not applicable

Not applicable

No water level data;
None documented
None

Casing extended Apr91? ‘///

18Jun91 - Casing lowered, amount not documented
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WELL CONSTRUCTION AND COMPLETION SUMMARY

(top of casing)
GENERALIZED Engineerts

1
3
STRATIGRAPHY Log 1 , ground surface
4 Y

{ Depth of surface seal
Type of surface seal:

0»15: Backfill-COBBLES, GRAVEL, SAND
15: Cse GRAVEL, SAND & SILT (80mr/hr)

16: Cse GRAVEL, SAND & SILY  (125mr/hr) and 6-in (perforated) casing

17: SAHD & SILY (300mr/hr)

20: Cse GRAVEL & SAND ¢1,000mr/hr)

21: SAND & pea GRAVEL (200mr/hr) { 6-in 1D carbon steel casing,
22.5: Cse SAND (30mr/hr) +ND»230-ft

26: Cse SAND & SILT ¢10mr/hr) Perforated during remediation,
27: Cse SAND & SILT (Sme/hr) 0-208-ft, 2 cuts/rd/ft

29: Cse SAND (<Smr/hr)

29.5: Finesmed SAND ¢8,000cpm) ! 4-in 1D carbon steel liner,

31: Fine~med SAND & SILT
33,34: Finewcse SAND
35: Cse SAND & pea GRAVEL (7,500cpm)
36.5: Med SAND & pea GRAVEL  (5,000cpm)
37.5: Cse SAND & small GRAVEL .
40: Finewcse SAND (5,000cpm)
41,42: Finewcse SAND
43: Med SAND
43,5: Fine SAND & GRAVEL (3,500cpm)
44: Fine GRAVEL & cse SAND .
45,47: Cse SAND, wet (800cpm)
48; Cse SAND & fine GRAVEL
49: Fineemed SAND/sm GRAVEL  (2,500cpm)
50,51.5: Med SAND/fine GRAVEL  (800cpm)
52: Cse SAND & fine GRAVEL-wet (600cpm)
53w67: Medwcse SAKD (200+500cpm)
some small ROCKS

61: Cse SAND & fine GRAVEL ’
62+82: SILT/SANO“SAND/SILY (200+300cpm)
82490: SILT, SAND & CLAY (2,000+200cpm)
90+102.5: SAND; 102.5+105: SILT & SAND
105+110: SAND, some SILT 110: CLAY
112+118: SAND 118-135: SAND & SILT
135#145: SAND 1454150: SAND & SILT
150+160: SAND 160-173: SAND, small ROCKS
A734192: SAND 192+196: SAND/SILT/GRAVEL .
196+208: SAND & GRAVEL 208: GRAVEL ! Borehole drilled depth:
208+220: SAND/SILT/GRAVEL )
220+228: ‘GRAVEL, SAND, some SILT . ‘
228+230: SAND/SILT wW/GRAVEL .

(No contamination)

(Contamination @ 205,210,215,220)

REMEDIATION, Mar79 by Bultena

Set cement, plug, perforated 218+230
and 0+208-ft. Set 4-in liner to 213-ft
on packer and grouted annulus w/158 gats
cement grout.

Drawing By:_RKL/2E33-23.ASB
Date :_13sep93
Reference :_HANFORD WELLS

+3.14213-f¢t

! Hole diemeter, 7-in nominal
0+230-ft ’

Packer set:
2 _213-ft

6-in casing perforations,
218+230-ft, 1 cut/rd/ft

! Cement plug,

Depth not documented

oritling Sampte Diamond Drill WELL TEMPORARY
Method:_Cable tool Method:4% drive barrel’ | NUMBER:_299-E33-23 WELL NO:_299-E33-4A
britting . Additives Hanford

fluid Used:_Water Used:Not documented Coordinates: N/S _N 46,642.2 E/W W 53,383.4
Driller's . WA State State NADB3 N 137,695.42m E  573,617.28m
Hame:_H Hatch Lic Nr:_Not documented Coordinates: N 451,807 . E __ 2,241,822
pritling Company - Start
Company:_Hatch Brilling Co Location:_Pasco, WA Card #:Not documented T R S
Date Date . Elevation
Started:_18Augé5 Complete:_01SepéS Ground surface:_625.3-ft Estimated

Depth to water: 222-ft AugéS_

(G?ound surface) l < i Elevation of reference point: [628.44-ft]

Height of reference point abovel 3.1-ft 3}

! Cement grout between 4-in liner

[ 0-208-ft]

[ 230-ft_ ]

C45
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD COQRDINATES
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
MATNTENANCE

s os se a0 oo 30 ¢ e

RESOURCE PROTECTION WELL - 299-E33-23

299-E33-23

Not applicable

200 Aggregate Area Management Study

N 46,642.2 W 53,383.4 [200E-13Apro13

N 451,807 E 2,241,822 [HANCONV]

N 137,695.42m E 573,617.28m [NAD83-13Apro1]
SepbS

230-ft

Not documented

222-ft, Augbs

6-in, carbon steel, +ND»230-ft;

4-in, carbon steel, +3.12#213-ft

628.44-ft, INGVD'29-29Mar91]

625.3-ft, Estimated

04207, 217-231-ft

Not documented

FIELD INSPECTION, 29Mar91

4 and 6-in carbon steel casing. Capped, not locked
No pad, no permanent identification, no posts.
In surface radiation zone.

driller, Engineer

Not applicable

Not applicable

Not applicable

No water level data;

None documented

None

15Apr91 - Casing extended, amount not documented.
17Jun91 - Casing lowered, amount not documented.
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WELL CONSTRUCTION AND COMPLETION SUMMARY

pritling Sample WELL TEMPORARY
Method:_Cable tool Method:_Hard tool (nom) | NUMBER:_299-E33-24 WELL NO:

orilting . Additives Hanford

Fluid Used: Vater Used:__Not documented Coordinates: N/S _N 46,260.7 E/W _W 53,790.1
prillerts WA State State HADB3 N 137,578.78m E  573,493.66m
Name:__Hatch/Bigham Lic Nr:_00356 Coordinates: M 451,425 E 2,241,416
prilling Company Start

Company:__Hot documented Location:Not documented | Card #:Mot doctmented T R S,

Date Date Elevation

Started:__17Apré7 Complete:_11May67

Ground surface:_635.98-ft Brass cap

Depth to water:_230-ft May67
(Ground surface)234.4-ft 22Apr93

GENERALIZED pritler's
STRATIGRAPHY. Log

10+20: COBBLES, SAND and SILT

20»25: HOT DOCUMENTED

25#30: SAND, GRAVEL and COBBLES

30+35: SAND and GRAVEL

35#55: SAND and SILT

55+60: SAND

60+85: Coarse SAND and SILY

85+100: SAND and SILT

100+130: Coarse SAND and SILT

130+145: SAND -

1451802 SILT and SAND

180+197: SILT and SAND .
with some small GRAVEL

197-200: Cemented SILT.and GRAVEL

200+#205: Clean COBBLES

205+244: Clean GRAVEL

244+2562 BASALT

<«————| Elevation of reference point: [637.97-ft}

(top of casing)
Height of reference point abovel 2.0-ft 3}
ground surface

@] | Depth of surface seal

Type of surface seal: -

! Cement grout between 4-in tiner
and 8-in (perforated) casing
Has 4-ftx4-ft concrete surface pad

! 8-in ID carbon steel casing,
+2.00"244-2

Perforated 1»12 and 70-200-ft

during remediation

<+——————1! 4-in 1D carbon steel casing,

+72.01206.6-ft

-

-

Hole diameter, 9-in nominal
0e"244-fL

! silica sand fitl,
200-203.3-ft

| Bentonite pellets,
203.3+204.3-ft

204.3w206.6-ft

REMEDIATION:

Auge0ct92 by WHC GWMS
perforated 8-in casing.
Set 4%-in 0D liner to 206.6-ft.
Grouted annulus with cement grout.
Excavated for and placed
4-ft by 4-ft concrete surface pad
with brass marker and

m‘—L—} Packer,

! 8-in casing perforations,.
1412 & 70-200-ft, 4 rds/6 cuts/ft
2199241-t, 6 cuts/ft

4 protective posts.

<«————! Hole diameter, 8-in nominal

T2444256-ft

Drawing By:_RKL/2E33-24.ASB
Date :_13Sep%3
Reference 3_HANFORD WELLS

Borehote drilled depth: [ 256-ft ]

(As12-fe)
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E33-24

299-E33-24

$57-241-BY-Farm

200 Aggregate Area Management Study (200-BP-1)
R 46,260.7 W 53,790.1 {270ct92-200E)

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 OF 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

REMEDIATION

N 451,425

E 2,241,416 [HANCONV]

N 137,578.78m E 573,493.66m [270ct92-NADE3)

May67
256-ft

250-ft, Sep%0 TV
230-ft, Maybs7;

234.4-ft,

*8-in, car|

4-in, car

22Apr93
bon steel, +2.0+7244-ft;
bon steel, "+2.0+207-ft

637.97-f¢, [270ct92-NGVD ' 29)

635.98-ft
219%241-f
Not appli
FIELD INS
Carbon st

, Brass cap [270ct92- NGVD'29J

t

cable

PECTION, 230ct89,

eel casing. 2-ft round pad, capped not locked, no posts.

Identification stamped on brass cap in pad.

FIELD INS

PECTION, 190ct92,

8-in carbon steel casing, capped and locked. 4-ft by 4-ft concrete pad
with survey marker. & protective posts. Not in radiation zone.

OTHER:
pritler

Depths referenced to ground surface;

07Nov89;
Depth to

bottom: 248-ft; Bottom of casing: "248-ft; Depth to water: 231-ft

Perforations start at 217-ft, 6 per rd/ft. Perforations could not
be seen below the water level due to scale build-up.
Well needs to be scrubbed and redeveloped.

20Sep%0;
Depth to
Perforati
Looked go
13Nov90

bottom: 250-ft, silty; Depth to water: 231-ft
ons start at 217-ft, 6 per rd/ft. The perfs above water level
od. There were a lot visible below water and they were open.

1. Remove existing 2-ft pad and perforate per WAC 173-160-415¢2) to
approximately 200-ft.

2. Insta
Press
3. 1Insta
condi

Lt 4-in liner with cement basket to approximately 205-ft.
ure grout by use of a tremie pipe.

L1 protective posts and concrete pad per WAC 173-160-510 and field
tions.

4. Survey to water level measurement standards.

09Sep93

1. Decommission. Well is in crib stabilization area and would penetrate
impermeable pad to be installed.

SST month
WHC ES&M
WHC ER ch

ly water level measurement, 04Feb86%23Jun93,
W/l monitoring and RCRA sampling,
aracterization

PHL sitewide sampling 93

Electric
270ct89;
07Nov89:
01Dec89;

submersible, intake at 239.4-ft, (top-of-casing).
Pulled electric submersible pump.

TV camera survey.

Installed electric submersible

26&29Hay90' Pulled pump. Brushed casing. Bailed debris.
24&27Aug90; Bailed and developed well with pump to <5 NTU.

20Sep90;
28Sep90;
17Aug92;
18Aug~02s

TV camera survey,

Installed punp and replaced cap.

perforated 70+200 and 1+12-ft.

ep92; Welded casing packer on 4%-in 00 casing.
Ran casing to 206.6-ft, top of packer 8204.3-ft.
Placed 2-gal bentonite pellets, 203.3+204.3-ft.
Placed 6-gal silica sand, 200+203.3-ft.

. Tremie grouted annulus between 4 and 8-in casing with

11Sep92;
28Sep92;

010ct92;
190ct92'

cement grout back to 1-ft, (Al powder added to cement).

Excavated for posts and pad.

Installed 4-ft by 4-ft concrete pad, brass survey marker

and 4 protective posts.

Extended casing to 24-in and stamped well identification on marker.
Primed and painted wellhead and protective posts.

C.48



WELL CONSTRUCTION AND COMPLETION SUMMARY

orilling Sample Drive barrel WELL ’ TEMPORARY
Method:_Cable_ tool Method:_Hard tool NUMBER:_299-E33-25 WELL NO:

oritling Additives Hanford

Fluid Used: Water Used:__ Mot_documented Coordinates: N/S _N_46,600 E/W _M 54,210
Dritller's WA State State

Names__Bigham Lic Nr:_0036 Coordinates: § 451,763 E _ 2,240,995
pritting Company . Start

Company:_Hatch Dritling Co _ Location:_Pasco, WA Card #:Not_documented T R S
Date Date Elevation

Started:_07DecéB Complete:_14Febb9 - | Ground surface:_627.8-ft Estimated

Depth to water:_223-ft Febs9d

(Ground surface)222.6-ft Mar8s l ————

GENERALIZED briller's
STRATIGRAPHY Log

0+25: GRAVEL and COBBLES
25+#30: SAND & GRAVEL

30w« : SAND

304130: Not documented
130-+140: SAND & SILT

140-+150: SAND, SILT, some pea
150+200: SAND & GRAVEL
200+220: GRAVEL & COBBLES
220+235: SAND, GRAVEL, COBBLES
235#240: BASALTY

Elevation of reference point: [631.02-ft)
. (top of casing)
Height of reference point abovel_3.17-ft J
l_— ground surface

A4

Depth of surface seal {_ND ]
No surface seal documented . .

GRAVEL

«———1 6-in 1D carbon steel casing,
+3.29235-f¢

<«———} Hole diameter, 7-in nominal
0~235-ft

| 6-in casing perforations,

199+233-ft, 6 cuts/ft

PO Sy S U S N Y
PN YU S N VT W W W S WY
e e e R e

e e e e e g

Hole diameter, 6-in nominal
235#240-ft

]

Borehole drilled depth: [_240-ft 3

A

Drawing By:_RKL/2E33-25.ASB
Date :_13Sep93
Reference :_HANFORD WELLS

C.49
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299- E33 25

299-E33-25

Not applicable

200 Aggregate Area Hanagement Study
N 46,600 W 54,2

N 451,763 E 2,240,996 {HANCONV]
Feb69

240-ft

Not documented

223-ft, 14Febb?

222.6-ft, 31Mar88

6-in, carbon steel, +3.17=235-ft

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 OF CASING 631.02-ft,
ELEV GROUND SURFACE 627.85-ft, Estimated
PERFORATED INTERVAL 199%233-ft

SCREENED INTERVAL
COMMENTS

Not applicable

FIELD INSPECTION, 06Feb90,

6-in carbon steel casing. Capped and locked, no posts.
No pad. Not in radiation zone.

OTHER:

briller

Not applicable

Not applicable

Not applicable

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION

LISTED USE Water levels measured, 04Feb86+31Mar88
CURRENT USER None documented

PUMP TYPE None documented

MAINTENANCE

C.s50




WELL CONSTRUCTION AND COMPLETION SUMMARY

pritling " Sample | WELL TEMPORARY
Method:_Cable tool Method: Hard tool (nom) | NUMBER:_299-E33-26 WELL NO:

Drilling Additives - . Hanford

Fluid Used:_Water Used:__Not documented Coordinates: N/S _N 46,600 E/W _W 54,315
Dritlerts : WA State State .
Name:__Bigham Lic Nr:_0036 Coordinates: N 451,762 E _ 2,240,891
prilling Company Start

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

Started:__18Febt9 Complete:_0S5Maré9 Ground surface:_630.34-ft Brass cap

(Ground

Depth to water: _214-ft Maré9

GENERALIZED Drilterts
STRATIGRAPHY  Log

surface)229.4-ft 28Jun93 { Elevation of reference point: [632.77-ft1

(top of casing)
| Height of reference point abovel 2.43-ft 1
ground surface

0~10: GRAVEL and COBBLES

10-15: GRAVEL, COBBLES&BOULDERS
15+25: GRAVEL and BOULDERS
25~30: GRAVEL and COBBLES
30+31: SAND and COBBLES

31-35: SILT, SAND and GRAVEL
35470: SAND and GRAVEL

70+95: SAND and SILT

95+115: SAND

22Nov~13Dec91 by WHC GWWS
overdrilled 6-in casing to 19-ft
with 15-in hollow-stem auger bit.
Grouted annulus w/cement grout.
Excavated for and installed

4-ft by 4-ft concrete surface pad,
brass marker and 4 protective posts

%]} Depth of surface seal [_0-19-ft ]
Type of surface seal:

Cement grout outside 6-in casing, has

4-ft by 4-ft concrete surface pad

15-in hollow-stem suger overdrilled
hole to 19-ft

115+140: SAND and SILT
140+190: SILT and GRAVEL
190+205: SAND, GRAVEL and COBBLES <+————1} 6-in ID carbon steel casing,
205+235: SAND and GRAVEL - i +2.407239-f¢
235+239: SAND, GRAVEL end COBBLES
2394240 BASALT .
<+————1! Hole diameter, 7-in nominal
19»7239-ft
REMEDIATION:

6-in casing perforations,

. 199+>220-ft, 6 cuts/ft by TV
Perforations extend below water

ol fumnirnafuemn Qe

PO S I S T S

N

- ! Borehole drilled depth: [_240-ft 1]

Date

Drawing By:_RKL/2E33-26.ASB

Reference s_HANFORD WELLS

:_135ep93
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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 OF 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

REMEDIATION

e o

RESOURCE PROTECTION WELL - 299-E33-26

299-E33-26

Not applicable

200 Aggregate Area Management Study (200-BP-1)

N 46,600 W 54,315

N 451,762 E 2,240,891 [HANCONV]

Mar69

240-ft

241-ft Aug90 TV

214-ft, Maré9;

229.4-ft, 284un93

6-in, carbon steel, +2,43+7239-ft

632.77-¢t, {25Feb92-HGVD 129)

630.34-ft, Brass cap [25Feb92-NGVD'29])

~199«Not documented-ft

Not appticable

FIELD INSPECTION, 06Feb90,

Carbon steel casing. Capped and locked, no posts.
2-ft round pad, identification stamped on brass cap in pad.
FIELD INSPECTION, 150ct92,

6-in carbon steel casing, capped and locked.

4-ft by 4-ft 'concrete pad with identification stamped on marker, 4 protective posts
OTHER:

Driller

Depths referenced to ground surface;

02Hov89;

Depth to bottom: 237-ft; Bottom of casing: Not detected; Depth to water: 226-ft

Vadose zone casing: corrosion/scale present. The perforations started at

199-ft. Found 6 perforations per rd/ft extending down to “220-ft.

Perforations couldn't be distinguished below the water level.

Submerged casing: The casing is corroded and scaled over and requires

g;rubbing prior to use. Following scrubbing the well should be redeveloped.
'Aug90;

Depth to bottom: 241-ft, gravel; Depth to wWater: 229-ft, floating debris

Vadose zone casing Was clean. Perforations started at 199-ft, 6 rd/ft.

Submerged casing clean. Some perfs visible. Water clear, some suspended debris,
probably algae.

13Nov90
1. Remove 2-ft collar and install a 2-in void grout surface seal outside
8-in casing to approximately 18-ft, OR;
2. Perforate 3»18-ft and install a 4-in liner with cement basket to approximately
20-ft. Pressure grout to 40-psi.
3. Install protective posts and concrete pad per WAC 173-160-510 and field
conditions.
4. Survey to water level measurement standards.
2008P-1 monthly water level measurement, 04FebB86+284un93,
WHC ES&M w/l monitoring,
WHC ER characterization,
PNL sitewide sampling 93
Hydrostar, intake at 234.9-ft, (top-of-casing).
120ct89; Removed electric submersible pump.
02Nov89; TV camera survey,
28Nov89; Installed suibmersible pump.
14May90; Pulled pump, scrubbed casing, bailed debris and fill.
15&16Aug90; Bailed and developed with pump to <5 NTU.
27Aug90; TV camera survey,
28Aug90; Instatled hydrostar pump.
22Nov91; Removed concrete pad.
020ec91; Overdritled 6-in casing to 19-ft w/15-in auger.
Grouted annulus w/cement grout (Al powder added).
05Dec91; Excavated for surface pad and protective posts.
06Dec91; Instalied concrete pad, brass marker and 4 protective posts.
09Dec91; Repaired casing, stamped number on brass cap.
Did not extend casing.
12+13Dec91; Primed and painted cap, casing and posts.
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WELL CONSTRUCTION AND COMPLETION SUMMARY

brilling Sample WELL TEMPORARY
Method:_Cable tool Method:_Hard tool (nom) | NUMBER:_299-£33-27 WELL HO:

prilling Additives Hanford

Fluid Used: Water Used: Hot documented Coordinates: R/S _N_45 470 E/M W 53,220
Drillerts WA State ’ State

Mame:_Rodda/Baker Lic Nr:_Mot documented Coordinates: N 450,635 E __ 2,241,988
pbritling Company . | start

Company:__Not_documented LocationsNot documented | Card #:Not documented T R S,

Date Date Elevation

Started:__27Apr70- Complete:_234ul?0 Ground surfaces_655.88-ft Brass cap

Depth to water:_255-ft Jul70
(Ground surface)228.4-ft Feb%1

GENERALIZED Driller's
STRATIGRAPHY Log

0+20: GRAVEL and COBBLES
20«44 SAND and GRAVEL
44+242: SAND and SILT

24202552 SAND

255+265: Not documented (1976)

REMEDIATION: May74, by Rodda
Apr76, by Hatch
Aug-0ct76, by Bultena
and Evans.
Perforated 6-in casing and installed
packer at 240-ft. Grouted between
casing 04236 ft.

HOTE: Mar90 TV run noted fill at
230.9-ft, debris and silt.
Depth to water is about
27-ft above previous and
expected.

| Elevation of reference point: [656.17-ft}
v (top of casing)
I ] ! Height of reference point above[_0.3-ft 3

ground surface

Type of surface seal:

! Cement grout between 4-in liner
and 6-in (perforated) casing. Has
2-ft round cement pad.

§] ¢—~————] 6-in ID carbon steel casing,

: C0w255-ft

Perforated during remediation,
0%20 & 90»230-ft, 2 cuts/ft

<«—————1 4-in ID carbon steel liner,
A +0.3~240-ft

! Hole diameter, 7-in nominal
00255-ft

E(R
2 240-ft

} 6-in casing perforations,
Not_documented during drilling

<+————1 Hole diameter, é-in nominal
255265-ft

Drawing By:_RKL/2E33-27.AS8

Date :_13sep93
Reference :_HANFORD WELLS

- ! Borehole drilled depth: [_265-ft

! Depth of surface seal [_0~20-ft 3}

G+———} Packer set: T [_240-ft

C53




-- .SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E33-27

299-E33-27
- §§T-241-BX-Farm

200 Aggregate Area Management Study (200-BP-5)

N 45,4705 W 53,219.3 [175epP0-200E)

N 450,635 E 2,241,989  [HANCONV]

Jul70

265-ft

231-ft

255-ft, Jul70; .

228.4-ft, 01Feb91

6-in, carbon steel, ~0«255-ft.

4-in, "‘carbon steel, +0,3+7240-ft

656.17-f¢t, : {17Sep90-200E]

655.88-ft, Brass cap [17Sep90-200E)

Original 6-in not documented; remediation 0«20 & 90+230-ft, 2 cuts/rd.
Not applicable

FIELD INSPECTION, 270ct89,

Carbon steel casing, capped not locked.

2-ft round pad, no posts. Well number marked on brass cap. Ho pump.
In surface radiation zone.

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

OTHER;
AVAILABLE LOGS : Driller
TV SCAN COMMENTS : 28Mar90;

-Depth to bottom: 230.9-ft, debris and silt.
Depth to water: 227.6-ft, may be of outside origin.
Depth should be about 255-ft.
Vadose zone casing: Some rust.
Camera did not get out of 4-in casing. Well has apparently filled in.
Not applicable
Not applicable

DATE EVALUATED
EVAL RECOMMENDATION

LISTED USE : Water levels measured 29May90+01feb91
CURRENT USER : WHC TWRS radiation monitoring

PUMP TYPE : None documented

MAINTENANCE :
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WELL COMSTRUCTION AND COMPLETION SUMMARY

prilling Sample

Method:_Cable tool Methed:_Dcive barrel
prilling 200 E Water Additives

Fluid Used:_Supply Used:__HNot documented
britler's WA State

Hame: Uatktq_[gprdon Lic Nr:__1271/0079
oritling Company
Company:__Kaiser Engineers Location:_Hanford
Date Date

Started:__24Sep87 Complete:_150ct87

WELL TEMPORARY
NUMBER:_209-E33-28 WELL NO:

Hanford .

Coordinates: H/S _N 45,596 E/W _W 54,668
State

Coordinates: N 450,758 E __2,240,540
Start
Card #:__Not documented T R S
Elevation

Ground surface:_662.66-ft_ (Brass cag)

Depth to water:; 257-ft Oct87
(Ground surface)260.8-ft 25Jun93

GENERALIZED Geologist's
STRATIGRAPHY Log
(st=stightly)

5«40: Silty sandy GRAVEL
400502 Gravelly SAND
50+60: Sl gravetly,

sl silty SAND
60+75: SL silty gravelly SAND
75+80: Sl gravelly SAND
B0~85: Gravelly SAND
85+90: SAND
95+105: S gravelly SAND
105110 SAND
110+115: Silty SAND
1151202 si.gravelly silty SAND
120+130: Sl GRAVELLY, 4

sl silty SAND
130»135: Sl silty gravelly SAND
135+160: SAND
160#165: Sl silty gravelly SAND
165+170: sl gravelly,
sl silty SAND

170+175: St silty gravelly SAND
175+185: Silty sandy GRAVEL
18542102 SAND
210+245: Silty sandy GRAVEL
245+250: Sl silty gravelly SAND
250+265: Silty sandy GRAVEL
265+270: S| silty gravelly SAND
270»#275: Silty sandy GRAVEL

Drawing By:_RKL/2E33-28.ASB
Date :_13Sep93
Reference :_HANFORD WELLS

' <«————! Elevation of reference point: [£64.23 ft}

(top of casing)
Height of reference point above[ _1.6-ft 1
ground surface

Depth of surface seal
Type of surface seal:
! Bentonite crunbles,
3.8+241.5-ft

Has 4-ft x 4-ft x 6-in
concrete pad extending
3.8-ft into annulus

(3.8+261.5-1)

4-in 1D stainless steel casing,
+1.60255.7-ft

’

Hole diameter, 9-in nominal

Volclay pellets
2461.50247.8-1t .

Silica sand pack,
247.8-278.3-ft, 20+30-mesh

4-in stainless steel screen,
255.7+275.7-ft, #20-slot

8-in stainless steel telescoping screen,
268.0»278-ft, #30-slot

Borehole drilled depth: [_278.3-ft)

C.55
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- TV SCAN COMMENTS

. _ SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E33-28

299-E33-28

Low Level Burial Grounds - WMA-1

200 Aggregate Area Management Study (200-BP-1)

N 45,596 W 54,668 [07DecB87-200E)

N 450,758 . E 2,240,540 [HANCONV]

Nov87

278-ft

275-ft, Nov89 TV

257-ft, Oct87;

260.8-ft, 25Jun93

4-in, stainless steel, +1.6%255.7-ft

664.23-ft, {07Dec87-200E]

662.66, Brass cap [07Dec87-200€]

Not applicable .

255.7%275.7-ft, 4-in, #20-slot stainless steel
FIELD INSPECTION, 06Feb90

4-in stainless steel casing. 4x4-ft concrete pad. & posts.
Well identification stamped on brass cap in pad.
Not in radiation zone.

OTHER:

Geologist

194ov89, depths referenced to ground surface;
Depth to bottom: 275-ft

Bottom of casing: 275-ft

Depth to water: 259.9-ft

Screen: 256-275-ft

Clean, ready for sampling.

13Nov90

1. No remediation required. Surface seal is 3 3/4-ft, not >18-ft per WAC 173-160.
LLBG monthly water level measurement, 02Dec87+25Jun93;
WHC ES&M w/l monitoring and RCRA sampllng,

WHC ER monitoring

Hydrostar, intake at 274.9-ft, (top-of-casing).
120ct89; Removed hydrostar pump for camera survey.
190ct89- TV camera survey.

02Nov89; TV camera survey.

28Nov89; Reinstalled hydrostar pump.

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD COQRDINATES
LAMBERT COORDINATES
DATE DRILLED

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

CASING DIAMETER
ELEV TOP OF CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS

DATE EVALUATED

EVAL RECOMMENDATION
LISTED USE

CURRENT USER

PUMP TYPE
MAINTENANCE

FYRrT}
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Started:_ 17AugB7

Complete:_30Sep87

pritling sample Drive barrel WELL TEHPORARY
Method:_Cable tool Method:_Hard_tool NUMBER:_299-E33-29 WELL NO:

pritling 200 E Water Additives Hanford

Fluid Used: Supply Used:__Not_documented Coordinates: N/S _N 45,124 E/N W 54,665
britlerts WA State State

Name:_ Murphy/Rebinson Lic Nr: Coordinates: M 450,285 E __2,240,544
pritling Company Start

Company:_ Kaiser Engineers Location: Hanford Card #:__Not documented T R S

Date Date Elevation

Ground surface:_671.53-ft_(Brass cap)

Depth to water:_265.7-ft Sep87
(Ground surface)269.7-ft 25Jun93

GENERALIZED Geologist's
STRATIGRAPHY Log

0~5: GRAVEL
5#55: Silty sandy GRAVEL
55+50: Slightly silty gravelly SAND
60+70: Stightly silty, slightly
gravelly SAND
70+75; Slightly silty SAND
75«80: Slightly gravelly SAND
80+85: Gravelly SAND
85#90: Slightly silty gravelly SAND
90+95: SAND ‘
95+105: Slightly gravelly SAND
105~120: SAND .
120+125: Slightly silty gravelly SAND
125+130: Slightly silty, slightly
gravelly SAND
130+135: Slightly silty SAND
1354140: SAND
140+145: Slightly silty SAND
145+150: Slightly gravelly SAND
150#160: Slightly silty, slightly
gravelly SAND
1604165: Slightly silty gravelly SAND
165«180: Slightly gravetly SAND
180~185: Slightly silty gravelly SAND
1854205: SAND
205#215: Sandy SILT
21522502 Silty sandy GRAVEL
230+255: Sandy GRAVEL
255+280: Silty sandy. GRAVEL
280+285: SAND
285+290: GRAVEL
290 : BASALY

l «——————|! Elevation of reference paint: ({673.77-ft)

(top of casing)

Height of reference point abovel 2.2- ft )
ground surface

Depth of surface seal

Type of surface seal :
Portland cement to 5.0-ft
Bentonite crumbles,
5n252.2-ft

[0-252.2-ft 1

Hole diameter -

0s57.4-ft, 17-in nominal
57.4»134.5-ft, 13-in _nominal
134 .5%204.2-ft, 11-in nominal
204.2+290.5-ft, 9-in nominal

4-in 1D stainless steel casing,
+2.2¢252.2-ft

Bentonite pellets,
252.2#257.0-ft

Silica sand pack,
257.0+290.5- ft 20~30 _mesh

4-in stainless steel screen,
262.8+282.8-ft, #20-slot

{ 8-in stainless steel telescoping screen,
279.5+289.5-ft, #30-slot

Borehole drilled depth:

Drawing By: RKL/2E33-29.ASB
Date :_13Sep93

Reference :_HANFORD WELLS

[_290.5-ft)

C.57
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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

TR R TITTY
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RESOURCE PROTECTION WELL - 299-E33-29

299-E33-29
Low Level Burial Grounds, 218-E-10
200 Aggregate Area Management Study (200-BP-5)

N 45,124 W 54,665 [07Dec8T)
N 450,285 E 2,240,544 [HANCONV]
Sep87

290.0-ft

Not documented

265.7-ft, Sep87,

269.7-ft, 254un93

4-in, stainless steel, +2.2-262.8-ft.

673.77-ft, . [07Dec87]

671.53-ft, Brass cap [07Dec87]

Not applicable

4-in, 262.8-282.8-ft;

8-in, 279.5+289.5-ft

FIELD INSPECTION, 024un90,

4-in stainless steel casing, no protective casing.
4-ft by 4-ft concrete pad, 4 posts, brass marker with stamped ID.
OTHER;

Geologist, Driller
Not applicable
Not applicable
Not applicable
LLBG monthly water level measurement, 01Dec87+25Jun93;
WHC ESEM w/l monitoring and RCRA sampling,

WHC ER characterization

Hydrostar

.

C.58
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WELL CONSTRUCTION AND COMPLETION SUMMARY ’

pritting Sample Drive barrel
Method:_Cable_tool Method:_Hard tool

prilling 200 E Water Additives

Fluid Used:_Supply Used:__ Hot documented
priller's WA State
Name:_Thoresen Lic Nr:_Not documented
pritling : Company
Company:__Kaiser Engineers Location:_Hanford
Date Date

Started:__114ul89 Complete:_11Sep89

WELL TEMPORARY
NUMBER:_299-E33-31 WELL NO:
Hanford

Coordinates: N/S _N 45,974.7 E/H VW 53,687.4
State HAD8B3 N 137,491.7m 573,525.2m
Coordinates: N 451,139 ’ E 2.241.520
Start
Card #:__Not documented T R S
Elevation

Ground surface:_644.44-ft Brass cap

Depth to water:_239.2-ft Sep89
(Ground surface)242.5-ft 23Jun93

GENERALIZED Geologist's
STRATIGRAPHY Log

0«5: Muddy sandy GRAVEL
5+10: Sandy GRAVEL

10~20: Muddy sandy GRAVEL
20-+25: Sandy GRAVEL

25%#40: Gravelly SAND
40-50: Sandy GRAVEL

50%55: SAND

55+50: Sl. gravelly SAND
40+65: Gravelly SAND
65+70: Sl. gravelly SAND
70+80: SAND (FS-VFS)
80~85: Muddy SAND

85+90: SAND

90»100; S\. gravelly SAND
100+120: SAND

120+130: Sl. gravelly SAND
13041402 SAND

140-150: S|. gravelly SAND
150+155: Gravelly SAND
155+1653 SAND -

1654170: Gravelly SAND
170+175: Sandy GRAVEL
1754205: SAND, CLAY lens at 202-ft
205+210: Sandy GRAVEL

210+215: Muddy sandy GRAVEL
215%255,6: Sandy GRAVEL

255.6 : BASALT

Etevation of reference point: [647.50-ft]
(top of 6-in casing)

Height of reference point above[ 3.06-ft ]
ground surface

Depth of surface seal

Type of surface seal:

Cement grout to 19.7-ft, has
4-ft x 4-ft x 6-in concrete pad
extending 2-ft into annulus

[2+19.7-ft]

Bentonite crumbles,
19.7#226.0-ft, 8+20-mesh

4-in ID stainless steel cas1ng,
+0.74234.9-ft

Hole diameter,
2#154.0-ft, 11-in nominal
154.0+255.9-ft, 9-in nominal

%-in Volclay pellets,

Silica sand pack,
231.2#255.9-ft, 20+40-mesh

4-in stainless steel screen,
234.94255.9-ft, #10-slot
Has channel pack and bottom cap

Drawing By:_RKL/2E33-31.ASB
Date :_13Sep93
Reference :_WHC-MR-0209

Borehole drilled depth: [_255.9-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

e oo

RESOURCE PROTECTION WELL - 299-E33-31

299-E33-31

Single shell Tanks, 241-B-BX-BY Farms

200 Aggregate Area Management Study (200-BP-5)
N 45,9767 W 53,687.4 [04Jan90-200E)

R 451,139 E 2,241,520 [HANCONV]

N 137,491.7m E 573,525,2m [04Jan90-NAD83]
Sep89

255.9-ft

Not documented

239.2-ft, Sep89,

262.5-f¢, 234un93

4-in, stainless steel, +0,7+234.9-ft.

6-in, stainless steel, +3,06#70.5-ft

647.50-ft, [26Feb92-NGVD ' 29)

644.44-ft, Brass cap [26Feb92-NGVD!29]

Not applicable .

4-in stainless steel with channel pack, 234.9+255.9-ft
FIELD INSPECTION,

OTHER; .

Geologist, Driller

Not applicabte

Hot applicable

Not applicable

SST monthly water level measurement, 01Dec89+23Jun93;
WHC ESBM w/l monitoring and RCRA sampling,

WHC ER characterization

Hydrostar
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WELL CONSTRUCTION AND COMPLETIOM SUMMARY

pritling Sample Drive barrel WELL ) TEMPORARY
Method:_Cable tool Method:_Hard-tool NUMBER:_299-£33-32 WELL NO:

orilling 200 E Water Additives Hanford

Fluid Used:_Supply Used:_ Not documented Coordinates: N/S _N 45,523.7 E/W _W 53,689.2
Driller's WA State State HADB3 W 137,354.3m 573,525.0m
Hame:_Watkins Lic Nr:_Not documented | Coordinates: N 450,688 E 2,241.519

brilling Company

Company:__Kaiser Engineers Location:_Hanford

Date Date
Started:_ 11Jul89 Complete:_05Sep89

Start
Card #:__ Not documented T R S
Elevation
Ground surface:_656.96-ft Brass cap

Depth to water:_251.6-ft AugB9
(Ground surface)255.0-ft 23Jun93

GENERALIZED Geologist's
STRATIGRAPHY Log

0»10: Muddy sandy GRAVEL
10+15: Sandy GRAVEL
15420 Gravelly SAND
20#25: Sandy GRAVEL
25+#30: GRAVEL

30+60: Gravelly SAND
60#65; Sl. gravelly SAND
45+70: SAND (MUD at 68-ft, "9-in thick)
70475: Sandy gravelly MUD

75+85: Sl. gravelly SAND

85+#90: SAND

90495: Sl. gravelly SAND

95+100: SAND

100~105: sl. gravelly SAND
105+120: SAND (Sandy MUD at 118- ft)
120+125: sl. muddy SAND

125+140: SAND

140+155: st. muddy SAND

1554170: SAND

170+175: Gravelly muddy SAND
175+180: St. gravelly sl. muddy SAND
180+#190: Gravelly SAND

190+210: Sl. gravelly SAND
210#225: SAND (MUDSTONE at. 223- ft)
2254240: Gravelly SAND

24042502 Sandy GRAVEL

250+255: Gravelly SAND

255+260: SAND

260#265: sl. gravelly SAND
265+271: Gravelly SAND

271 ¢ BASALT

l <+———1! Elevation of reference point: [660.05-ft}

(top of 6-in casing)
! Height of reference point abovel_3.09-ft }
ground surface

Depth of surface seal [2+20.5-ft}
Type of surface seal: .
Cement grout to 20.5-ft, has

4-ft x &4-ft x 6-in concrete pad

extending 2-ft into annulus

Bentonite crumbles,
20.5+239.6-ft, 8~20-mesh

" Hole diameter,

0#75.0-ft, 11-in nominal
75.0#270.3-ft, 9-in nomfnal

4-in ID stainless steel casing,
+0.6%246.4~Ft

%%-in Volclay pellets,
239.6+243.2-ft .

Silica sand pack,
243.2+#7267.4-Ft, 20+40-mesh

4-in stainless steel.screen,
W/channel pack and bottom cap

Drawing By:_RKL/2E33-32.AS8
Date . :_13sSep93

Reference :_WHC-MR-0209

_Borehole drilled depth: [ 270.3-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

e as o0 e

s 8o te 0o o0 se

RESOURCE PROTECTION WELL - 299-E33-32

299-£33-32 .
Single Shell Tanks, 241-B-BX-BY Farms
200 Aggregate Area Management Study (200-BP-5)

N 45,523.7 W  53,689.2 [04Jan90-200E)
N 450,688 E 2,241,519 [HANCONV]

N 137,354.3m E 573,525.0m [04Jan90-HADS3]
Sep89

270.3-ft

Not documented

251.6-ft, Aug8?,

255.0-ft, 234un93

4-in, stainless steel, +0,6+246.4-ft.

6-in, stainless steel, +3,09~70.5-ft

660.05-ft, [26Feb92-NGVD 129

656.96-ft, Brass cap [26Feb92-NGVD'29]

Not applicable

4-in stainless steel with channel pack, 246.4%267.4-ft
FIELD INSPECTION, 05Feb90;
6-in stainless steel casing.
capped and locked, brass cap in pad with well 1D.

Not in radiation zone.

OTHER;

Geologist, Driller

Not applicable

Not applicable

Not applicable

SST monthly water level measurement, 01Dec89+23Jun93;
WHC ESEM w/l monitoring and RCRA sampling,

WHC ER characterization

Hydrostar

C.62
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WELL CONSTRUCTION AND COMPLETION SUMMARY

brilling Sample Drive barretl WELL TEMPORARY
Method:_Cable tool Method:_Hard tool NUMBER:_299-E33-33 WELL NO:

orilling 200 E water Additives Hanford

Fluid Used:_Supply Used:__MNot documented Coordinates: N/S _N 45,348 E/W _W 51,868
priller's WA sState State NADB3 N 137,302.2n E  574,080.3m
Mame: Wamsiey Lic Nr:_Not documentad Coordinates: N 450,517 E__2,243,341
Drilling Company Start

Company:__Kaiser Engineers Location: Hanford Card #:_ Not_documented T, R S

Date Date Elevation

Started:__17Jul89 Complete:_29Aug89 Ground surface:_637.18-ft Brasscap-

Depth to water:_232.8-ft Aug89
(Ground surface)235.4-ft 23Jun93

GENERALIZED Geologist's

| «-——-—-—-—JElevatlon of reference point: [640 17-ft)

(top of 6-in casing)
{Height of reference point abovel 2.99-ft )

STRATIGRAPHY Log

0~5: Muddy sandy GRAVEL

5«30: Sandy GRAVEL

30+35: Gravelly SAND

25«60: SAND

60+70: Sl. gravelly SAND

70+75: SAND

75+80: Sl. gravelly SAND

80+85: Gravelly SAND

85+90: S, gravelly SAKD

90+95: Sl. muddy SAND

95+110: SAND

1104115: Sl. muddy SAND

115+130: SAND

130+145: sl. gravelly SAND

14541502 SAND

150+165: Sl. gravelly SAND
(3-in MUD ‘at 157-ft)

165%170: S\. gravelly muddy SAND

170+180: Sl. muddy SAND
180+185: Muddy SAND

185+195: Sl. gravelly muddy SAND

195-200: Gravelly muddy SAND
200+205: Muddy SAND

205+210: Muddy SAND
210+215: " SAND

*2154252: Muddy sandy GRAVEL
252 s BASALT

ground surface

+0.60246.4-ft

Hole diameter,

Bentonite crumbles,
18.7+239.6-ft, 8+20-mesh

Depth of surface seal
Type of surface seal:
Cement grout to 18.7-ft, has
4-ft x 4-ft x 6-in concrete pad
extending 2-ft into annulus

220.2+224.2-ft

Fill
266.84252-ft

Drawing By: RKL/2E33-33.ASB

Date :_135ep93

Reference ; WHC-MR-0209

Silica sand pack,

224 .2vw246.8~ ft, 20040-mesh

%-in Volclay pellets,

| Borehole dritled depth:.

4-in 1D stainless steel casing,

0-154.0-ft, 11 in nominal

154.0+252.0-ft, 9-in nominal

4-in stainless steel screen,
227.3+248.3-ft, #10-slot
W/channel pack and bottom cap

[2418.7-1t)

[_252.0-ft]
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E33-33

299-£33-33

Single Shell Tanks, 241-B-BX-BY Farms

200 Aggregate Area Management Study (200-BP-5)

N 45,348 W 51,868  [08Dec89-200E1

N 450,517 E 2,243,341  [HANCONV]

N 137,302m E 574,080.3m [08Dec89-HADS3]

Aug8?

252.0-ft

Not documented

232.8-ft, AugB9,

235.4-ft, 23Jun93

4-in, stainless steel, +0.5+227,3-ft.;

6-in, stainless steel, +3.0+70.5-ft

640.39-f¢, {26Feb92-NGVD 29}

637.40-ft, Brass cap [26Feb92-NGVD!29]

Not applicable

4-in stainless steel with channel pack, 227.3%248.3-ft
FIELD INSPECTION, 06Feb90; o
6-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;

Geologist, Driller

Not applicable

Not applicable

Not applicable

SST monthly water level measurement, 08Dec8%+23Jun93;
WHC ES&M w/l monitoring and RCRA sampling,

WHC ER characterization,

PNL sitewide w/l monitoring 93

Hydrostar

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

ae o s e0 00 o0

PUMP TYPE
MAINTENANCE
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Page_| of 2
WELL SUMMARY SHEET Date: 12/27/9?

Well ID: B3Rlo WellName: . 299- E33-233Yy
Location: peefside SW corner 241-BX Tauk ra...,/zooa Project: RCRA Dm”ma FY 2000

Prepared By: {.D. Welker Date: (2 /27/qq Reviewed By: _D Date: ///0/00
Y 4 v
Signature: _ZZ¥ M Signature: M
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
; Depthin - -
Description Diagram Feet Gfg : e Lithologic Description
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Page 2 of 2
Date: /2/27/99

WELL SUMMARY SHEET
Well ID: B8& |0 WellName:  29@- F33- 33y
Location: oufsidk  SW Corner 24I~BX Tank Farm /206 [Project  RcRA  Drillina  FY 2000

Prepared By: L.D. U/ /{c r Date: [2 /3.7 / ¢ ¢ |Reviewed By: j?c é(,@e{éeg 4 Date: / //o /00
Signature: ’%— M Signature: %Z’ o7

CONSTRUCTION DATA Deoth v GEOLOGIC/HYDROLOGIC DATA
epthin -
"Description Diagram Feet Grfg ;:c Lithologic Description
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. : 44 e AT RN
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Page | of 2_
WELL SUMMARY SHEET |Date: 2-2-00
Well ID: B33l WellName: 299- E33-335
Localion: South side BX-BY Tank Farw / 200E  |Priect  FY 2000 RCRA Dry [ling
PreparedBy: [/ . Wa [ker Date: 9-9-po |ReviewedBy: . ) égéeéts Date: 2/ 0/00
Signatwre: =8 22 A, Signature: MWM ]
CONSTRUCTION DATA Deoth i " GEOLOGIC/HYDROLOGIC DATA
epthin - : .
Description Diagram Feet Gfg :ne ..Lithologic Description
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WELL SUMMARY SHEET

Page 2 of 2
Date: 2« 2<-p D

Well ID: B 3%/ Well Name:  29@- F 33- 335
Locatian: Seweff side  RX~BY Tenk Farm /200[ Project:  FY 2000 RCRA 'Dm‘[/l"(ng
Prepared By:- [/, D, [Wa /ker Date: 2 - 9-pp |Reviewed By: AG&VQ ) S Date:z,//a/oo
Signature: R0 4h 0w Signature: M 7 ’
CONSTRUCTION DATA " EEOLOGICIHYDROLOGIC DATA
Depthin -
Description Diagram Feet Grfg :lc Lithologic Description
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Date
Started: _04DecB89

Company:__Kaiser Engineers Location:_Hanford

Date
Complete:_17Apr90

pritling Sample Drive barrel WELL TEMPORARY
Method:_Cable tool Method:_Hard tool NUMBER:_299-E33-36 WELL NO:

pritling 200 E Water Additives Hanford .

Fluid Used:_Supply Used:__Not documented Coordinates: H/S _N 45,145 E/W W 51,908
Dritler's WA State State NAD 83 N 137,240.28 m E 574,068.76 m
Hame:_Lyden Lic Hr:_Not documented | Coordinates: N 450,314 E_ 2,243,303
Drilling Company Start

Card #:__ Mot documented T R S
Elevation .
Ground surface:_643.66-ft (Brass cap)

GENERALIZ2ED Geologist's
STRATIGRAPHY Log

0w25: Sandy GRAVEL

, Depth to water:_239.8-ft Jan90
(Ground'surface)243.2-ft 14Jun93

25¢30:
304352
3505622
62#75:
T5+80:
80+85:
85#90:

Sl. gravetly SAND
Gravelly SAND
SAND

sl. gravelly SAND
Gravelly SAND
Sandy. GRAVEL
Gravelly SAND

I

! Elevation of reference point: [646.67-ft]
(top of 6-in casing)

Height of reference point abovel 3.0-ft )
_ground surface

Depth of surface seal

Type of surface seal:

Cement grout to 18.6-ft, has
4-ft x 4-ft x 6-in concrete pad
extending 2-ft into annulus

[221B.6-ft)

90~130: SAND

1304135
135+160:
160+165:
165#175:
175+200:
200205
205+230:
230%235:
235+240¢
240%245
24542503

263.8

St. gravelly SAND
SAND

SL. gravelly SAND
SAND

Sl. gravelly SAND
Gravelly SAND
Sandy GRAVEL

No sample

SAND

Gravelly SAND
SAND

2504263.8: Sandy GRAVEL

s BASALT

4-in ID stainless steel casing,
+1.84234.4-Ft

Hole diameter,
0+153.5-ft, 11-in nomindl
153.5-263.8-ft, 9-in nominat

Bentonite crumbles,
18.6+227.1-ft, 8-20 mesh

%-in Volclay pellets,
227.14230.4-f¢t

Silica sand pack,
230.44259.0-ft, 20+40-mesh

4-in stainless steel screen,
234.4#255.4-Ft, #10-slot
w/channel pack

Backfill,
259.0+263.8-ft

Date

Orawing By: RKL/2E33-35.ASB

:_13Sep93

Reference : WHC-MR-0207

Borehole drilled depth: 1. 263.8-ft)

C.69
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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

o0 00 08 e ss 0»

RESOURCE PROTECTION WELL - 299-E33-36

299-E33-36

216-B-63 Trench

200 Aggregate Area Management Study (200-BP-5)
N 45,145 W 51,906 L19Apr90-200E]

N 450,314 E 2,243,303 [HANCONV)

N 137,240.28m E 574,068.76m [19Apr90-NAD83]
Apr90

264.0-ft

Not documented

239.8-ft, Dec89,

243.2-ft, 14Jun93

4-in, stainless steel, +1.8+234.4-ft.

6-in, stainless steel, +3.0+70.5-ft

646.67-ft [19Apr90-200E]

643.66-ft, Brass cap [19Apr90-200E}

Not epplicable .
234.4»255.4-ft, 4-in stainless steel with channel pack
FIELD INSPECTION, 10Aug93;

4 and 6-in stainless steel casing.

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

OTHER;

Geologist, Driller

Not applicable

Not applicable

Not applicable

B-63 Trench quarterly water level measurement, 01Jan91+14Jun93;
WHC ES&M W/l monitoring and RCRA sampling,

PNL sitewide sampling 93

Hydrostar
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WELL CONSTRUCTION AND COMPLETION SUMMARY

brilling Sample Drive barrel WELL

Started:_146Hov90 Complete:_01Apr91

TEMPORARY
Hethod: _Cable too! Method:_Hard toool NUMBER:_299-E33-38 WELL NO:
Drilling 200E Area Additives Hanford :
Fluid Used:_Water Used:_Mane Coordinates: N/S _N 46,312 E/W _N 53 469
Dritlerts WA state State HNADS3 N 137,594.78m 573,591.39m
Hame: D. Garcia : Lic Nr: Coordinates: N 451,477 E __2,241,737
pritling Company Start .
Company:_Kaiser Engineers Location:_Hanford Card #:_Not documented T R S,
Date Date

Elevation

Ground surfaces 629.97-ft (Brass cap)

Depth to water:_226.6-ft Jan91
(Ground surface)228.1-ft 28Jun93

GENERALIZED Geologist's
STRATIGRAPHY Log
st = slightly

0+3.8: Silty GRAVEL

3.8+6.2: Gravelly silty SAND
6.2»13.1: Silty sandy GRAVEL
13.1+13.9: SILT lens

13.9+50: Sl silty gravelly SAND
50+55: Gravelly SAND .
55478: st gravelly SAND
78479: SILY lens ’

79+89: Sl gravelly SAND
89+165; SAND

165+183: Gravelly SAND
183+189.4: SAND

189.4%190: SILT

190+210: Sandy GRAVEL
210#228.6: Silty sandy GRAVEL
228,6%236: GRAVEL

236v238: SAND

238+239,6: BASALT

l «—————| Elevation of reference point: [631.95-ft)

(top of casing)

| Height of reference point abovel_2.0-ft ]
l ground surface

} Depth of surface seal
Type of surface seal:

} Cement grout to 18.4-ft, has
4x4-ft x 6-in concrete pad
extending 2.7-ft into annulus

[2.7+18.4-f1)

«————] Bentonite crumbles,
: 18.4+208.1-ft, 8»20-mesh

——

Hole diameter,
<—-——-i 0-76.5-ft, 14-in nominal
<————-—I 76.5%227.0-ft, 11%-in

} 227.0»239.6-ft, 9.3-in

|

i 4-in ID T304 stainless steel casing,
+ND»218.6-ft

%-in bentonite pellets,
+—————1 208.1%212.5-ft

¢——————! Silica sand pack,
: 212.54239.6-ft, 8+12-mesh

-—1 4-in 1304 stainless steel screen,
218.6%239.6-ft, #20-slot w/cap

Drawing By:_RKL/2E33-38.AS8
Date 3. 135ep93
Reference :

! Borehole drilled depth: . [ 239.6-ft)

cn
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E33-38

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
L1STED USE

CURRENT USER

PUMP TYPE
MAINTENANCE

299-E33-38
Not applicable

200 BP-1 (200 Aggregate Area Management Study)

Not documented
226.6-ft, 10Jan91;

R 46,312 W 53,469 [20Mar91-200E]
N 451, 477 E 2,241,737 [HANCONV]

N 137 594.78n E 573, 1591.39m [20Mar91-NADS3)
.Apr91

239.6-ft

228.1-ft, 28Jun93 .
6-in, stainless steel, +2.0«70.5-ft;
4-in, stainless steel, +ND»218.6-ft

631.95-ft

{20Mar91-HGVD29)

629.97-ft, Brass cap [20Mar91-NGVD'29)

Not applicable

218.6%239.6-ft, 4-in stainless steel, #20-slot
FIELD INSPECTION, 24Mar91;

6-in stainless steel casing.

capped and locked,

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

Not in radiation zone.

Geologist

Not applicable
Not applicable
Not applicable

200-8P-1 monthly water level measurement, 0iMar91+#28Jun93;
WHC ES&M w/l monitoring and RCRA sampling,
WHC ER characterization

_Hydrostar
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample Drive barrel WELL TEMPORARY
Method:_Cable tool Method:_Hard toool NUMBER:_299-E33-39 WELL NO:

Dritting 200E Area Additives - Hanford

Fluid Used:_Water Used:_HNone Coordinates: N/S _N 46,451 E/W W 52,641
Driller's WA State State NAD83 N 137,637 .65m 573,843.75m
Name: T. Gifford Lic Nr:Not documented Coordinates: N _-_ 451,618 E __ 2,242 565
brilling . Company Start ’

Company:_Kaiser Engineers Location:_Hanford Card #:__Not documented T R S,

Date Date Elevation .

Started:_03Dec90 Completes_08Feb91 Ground surface:_620.42-ft (Brass cap)

Depth to water:_218.6-ft_ Jan91
(Ground surface)218.7-ft 284un93

GENERALIZED Geologist's
STRATIGRAPHY Log
sl = .slightly

0#11: Silty sandy GRAVEL
11+15: sl gravelly SAND
15+29: Gravelly SAND
2943432 SAND

34wb4: S1 gravelly SAND
444502 Gravelly SAND
50+59: Sl gravelly SAND
59+64: Gravelly SAND
64%69: SAND

69+89: Gravelly SAND
89~114: Sl gravelly SAND
114+125: Gravelly SAND
125+139: SAND

139+159: Gravelly SAND
159#175: Silty SAND

175+178:
178-185:
185+190;
190229

Gravelly SAND
Sandy GRAVEL
Gravelly SAND
Silty sandy GRAVEL

229+229.5: SAND
229.5+230.1: BASALT

m

Elevation of reference point:
(top of casing) )

ground surface

Depth of surface seal

Type of surface seal:

Cement grout to 20.0-ft, has

4x4-ft x 6-in concrete pad
extending 2.0-ft into annulus

Bentonite crumbles,
20.0+199.6-f¢

Hole diameter,

0+101-ft, 14-in nominal
101=ND-ft, 12-in_nominal
ND»230.1-ft, 9.3-in

Height of reference point abovel 2.9-ft 1

[623.32-1t)

[2.0+20.0-ft]

4-in 1D 1304 stainless steel casing,
+NDw208.2-ft

Bentonite pellets,
199.6+203.1-f¢

Silica sand pack,
203.1+230.1-ft, 8+12-mesh

4-in T304 stainless steel screen,
208.2+229.2-ft, #20-slot w/cap

Drawing By:_RKL/2E33-39.ASB

Date .2_135ep93

Reference :

Borehole drilled depth: [ 230.1-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

e ee oo oo

o oo

RESOURCE PROTECTION WELL - 299-E33-39

299-E33-39
Single Shell Tanks, WMA-B-BX-BY
200 BP-1 (200 Aggregate Area Management Study)

N 46,451 W 52,641 [20Mar91-200E}
N 451,618 E 2,242,565 [HANCONV)

N 137,637.65m E 573,843.75m [20Mar91-NADE3}
Feb%1

230.1-ft

229.8-ft, 13May91

218.6-ft, 174an91;

218.7-ft, 284un93

6-in, stainless steel, +2.9%70.5-ft;

4-in, stainless steel, +ND=208.2-ft
623,32-ft [20Mar91-NGVD t29)
620,42-ft, Brass cap [20Mar91-NGVD'29)

Not applicable .
208.24229.2-ft, 4-in stainless steel, #20-slot
FIELD INSPECTION, 13May91; . :

6-in stainless steel casing. 4-ft by 4-ft concrete pad, 4 posts, 1 removable
capped and locked, brass cap in pad with well 1D.

in underground radiation zone. DTW 220.2+ft, DTB 232.7-ft Top of pump suppport.
Geologist .

Not applicable

Not applicable

Not applicable

200-8P-1 monthly water level measurement, 01Mar91+284un93;

WHC ES&M w/! monitoring and RCRA sampling,

WHC ER characterization

Hydrostar
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Date Date
Started:_18Nov90 Complete:_01Apr91

Company:_Kaiser Engineers Location:_Hanford

pritling Sample Drive barrel WELL TEMPORARY
Method:_Cable tool Method:_Hard toocol NUMBER:_299-E33-40 WELL NO:

britling 200E Area Additives Hanford .

Fluid Used:_Water Used: _Hone Coordinates: H/S _N 46,735 - E/W __M 53,616
pritler's WA State State NADB3 N 137,723.4m 573,546.4m
Hame:_C. Wamsley Lic NriNot documented Coordinates: N 451,899, E _ 2,241,589
prilling Company ; Start

Card #:_ Not documented T R S
Elevation

Ground surface:_621.26-ft (Brass _cap)

Depth to water:_ 217.6-ft Jan91
(Ground surface)219.4-ft 28Jun93

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl = slightly

0»25: Silty sandy GRAVEL
2550: Sandy GRAVEL

50+70: SAND

70475z Sl gravelly SAND
7541102 SAND

110«130: SL gravelly SAND
130+160: Gravelly SAND
160+170: Sandy GRAVEL
170+185: Gravelly SAND
185+191: Sandy GRAVEL
191+196: Sandy SILT
196+228: Silty sandy GRAVEL
228+303: BASALT

3034304.5: BASALT flow bottom
304,5+308: Gray CLAY
308+315: Clayey SAND
31543182 SAND

Drawing By:_RKL/2E33-40.AS8
Date :_135ep93
Reference :

t Elevation of reference point: [§24.58-ft]
(top of casing)
Height of reference point above( 3.32-ft }
ground surface

Depth of surface seal

Type of surface seal:

Cement grout to 20.1-ft, has
4x4-ft x 6-in concrete pad
extending 2.6-ft into annulus

[2.6020.1-f1)

Bentonite crurbles,
20.1+90.4-f¢
Bentonite slurry,
90.49197.2-ft

Hole diameter,

0«83.1-ft, 17-in nominal
B3.1+228.3-ft, 14-in _nominal
228.3+240.3-ft, 12-in nominal
240.3+318.0-ft, 10-in nominatl

Holeplug bentonite,
197.2+230.9-ft

4-in ID T304 stainless steel casing,
+3.3#293.9-f¢

Cement grout,
230.9+280.9-ft

Holeplug bentonite chunks,
280.6»286.1-ft

Silica sand pack,
286.14304.6-ft, 20440-mesh
304.6+308.1-ft, 4%B-mesh

4-in T3b4 stainless steel screen,
293.9+304.9-ft, #20-siot w/cap

Bentonite holeplug chunks,
308.1+312.3-ft

Silica sand pack,
312.3+316.6-ft, 4«8 & B~12-mesh

Borehole drilled depth: [318.0-ft 1
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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)
HMEASURED 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

o0 o0 ov o0

.

RESOURCE PROTECTION WELL - 299-E33-40

299-E33-40

.Not applicable

200 BP-1 (200 Aggregate Area Management Study)

N 46,735 L 53,616 [30Jul91-200E)}
N 451,899 £ 2,241,589 THANCONV]

N 137,723.38m E 573,546.44m [30Jul91-NADE3]
Apr91

318.0-ft

Not documented

217.6-ft, 02Jan91;

219.4-ft, 284un93

6-in, stainless steel, "+3.0+#70,5-ft;

4-in, stainless steel, +3.32%293,9-ft

624.58-ft [30Jul91-NGVD129)

621.26-ft, Brass cap [30Jul91-NGVD'29)

Not applicable .
293.9+304.9-ft, 4-in stainless steel, #20-slot
FIELD INSPECTION, 13May9t;

6-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.
In underground radiation zone.

Geologist

Not applicable

Not applicable

Not applicable

200-BP-1 monthly water level measurement, 01May91-28Jun93;
WHC ES&M w/l monitoring,

WHC ER characterization

Hydrostar
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WELL COMSTRUCTION AND COMPLETION SUMMARY.

Dritling Sample Drive barrel WELL * TEMPORARY
Method:_Cable tool - Method:_Hard tool HUMBER: _299-E33-41 WELL NO:_None
Dritling Additives Hanford .

Fluid Used:_Raw water Used:__None Coordinates: N/S _N 45,573.4  E/W _W 53,091.4
Dritler's M Thorosen WA State State NADB3 137,369.94m §73,707.19m
Hame: L Watkins/B Strode Lic Nr:_Not documented Coordinates: H 450,739 E 2,242,117
pritling Company Start

Company:_Kaiser Engineers Location:_Hanford Card #:__Mot documented T R S,

Date Date Elevation

Started:_31Jan91 Complete:_28Mar91 Ground surface:_651.53-ft Brass_cap

Depth to water:_252.4~ft Apr9i
(Ground surface)249.6-ft 2§Jun93 l +————-| Elevation of reference point: [654.95-ft)

(top of casing)
GENERALIZED Geologist!s Height of reference point abovef 3.42-ft )
STRATIGRAPHY Log ground surface .
Sl=slightly

Depth of surface seal [2.5+20.4-£%)
Type of surface seal:

! Cement grout to 20.4-ft, has
4xb-ft x 6-in concrete pad
extending 2.5-ft into annulus

0»5: GRAVEL and SAND
5#10: Sl silty gravelly SAND
10~15: Gravelly SAND
15+20: Sl silty sandy GRAVEL
20+25: Gravelly SAND
25+35: Sandy GRAVEL
356452 SAND
45+50; Sl gravelly SAND
50+460: SAND
60w65: St gravelly SAND
65+70: Gravetly SAND
706732 sl gravelly SAKD
(Contamination encountered)
7374t Interbedded SAND and SILT
74+80: Gravelly SAND
(4,000dpm @ 78-ft)
80+95: Sl gravelly SAN
95+102.5: SAND :
102.5#104.5: Interbedded silty SAND
and cse SAND (Wet)
104.5+110: SAND (PEBBLES @ 106-ft)
110#115: Sl gravelly SAND
115+125: SAND (Stringers of silty SAND)
125+140:°S1 gravelly SAND
(SILT lens @ 137-ft; 4,000dpm)
140»164: SAND
(2,000dpm @ 160-ft)
164%164.5: Sandy SILT
164.54170: SL gravelly SAND
17042172 Gravelly SAND
21742182 Sandy GRAVEL
2184220: sl clayey SILT (25,000dpm)
220+230: Sl clayey sandy SILT
(Contamination 30,000>2,500dpm)
2304242: S| clayey silt SAND ("2,500dpm)
242+262,7: Sandy GRAVEL
262.7v263: BASALT

DRILLIING NOTE:

Well was completed with 1-in annulus
240,.7+263.0-ft with variance granted
by Ecology

Hole diameter,

0»20-ft, 13-in nominal
20+158.7-ft, 11-in nominal
158.7+263.0-ft, 9-in nominal

4-in ID stainless steel casing,
+0,50244.9-ft

Bentonite,

20.40172.6-ft, 8«20-mesh crumbles
172.6+239.9-ft, slurry
239.9%243.1-ft, 8+20-mesh crumbles

Hole diameter, 7-in nominal
240.7+263.0-ft

Silica sand pack,
243.1+262.0-ft, 10+20-mesh

4-in stainless steel screen,
264.9+261.0-ft, #10-slot
W/channel pack

-

_Borehole drilled depth:. [_263.0-ft)

Drawing By: RKL/2E33-41.ASB
Date :_13Sep93
Reference : WHC-SD-EN-DP-041

C.77
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E33-41

299-E33-41

200 Aggregate Area Management Study

Single Shell Tanks

N 45,573.4 W 53,091.4  [200E-114ul91])
N 450,739 E 2,242,117 {HANCONV]

N 137,369.94m E 573,707.19m [NAD83-11Jul91]
Apr91

263.0-ft

Not documented

252.4-ft, 29Apr91;

249.6-ft, 234un93

4-in stainless steel, +0.5+279.2-ft;

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

654.95-ft, [NGVD129-11Jul91]
651.53-ft, Brass cap [NGVD'29-11Jul91)

Not applicable

244.9+261.0-ft, 4-in #10-slot stainless steel, with channel pack
FIELD INSPECTION,

OTHER:

Geologist, drilter

Not applicable

Not applicable

Not applicable

WELL DESIGNATION
CERCLA UNIT

RCRA FACILITY
RANFORD COORDINATES
LAMBERT COORDINATES

DATE DRILLED

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

@6 80 S8 20 44 os 00 30 e 88

CASING DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION

LISTED USE SST monthly water level measurement, 01Jun91+23Jun93,
CURRENT USER WHC ES&M W/l monitoring and RCRA sampling,

PUMP TYPE Hydrostar .

MAINTENANCE

C.78




" WELL CONSTRUCTION AND COMPLETION SUMMARY

(Ground surface)248.9-ft 23Jun93

GENERALIZED Geologist!s
STRATIGRAPHY Log
_ Sl=slightly

0-5: Not documented

5+30: Sandy GRAVEL

30~35: Sl gravelly SAND

35450: Sl gravelly sl silty SAND
50#55: Sandy GRAVEL

55¢#150: SAND

Drilling Sample Drive barrel WELL TEMPORARY
Method:_Cable tool Method:_Hard tool NUMBER:_299-E33-42 WELL NO:

britling Additives Hanford

Fluid Used:_Raw water Used:__Hone Coordinates: N/S _M 45,753.8  E/W _W 53,701.9
brillerss WA State State HAD83 N 137,424.38m E 573,520.99m
Hame:_J McKnight Lic Nr:_Not documented | Coordinates: N 450,918 E 2,241,506
britling Company * ] start i

Company:_Kaiser Engineers Location:_Hanford Card #:__Not documented T R S

Date Date ) Elevation :

Started:_29Aug91 Complete:__06Nov91 Ground surface:_650.88-ft (Brass cap)

Depth to water: 247.0-ft Nov91

l +————1 Elevation of reference point: [654.30-f¢)

(top of casing)

! Height of reference point abovef 3.42-ft }
ground surface

} Depth of surface seal
Type of surface seal:

| Cement grout to 18.0-ft, has
4x4-ft x 6-in concrete pad
extending 2.0-ft into annulus

[2.0+18.0-ft]

160+170:
1704175:
175+200;

+ | 150+160: Sl gravelly SAND
SAND

St gravelly SAND
SAND w/trace GRAVEL

<+——————1! 4-in ID stainless steel casing,

- e ST T R T T

200+260: SAND, wW/SILT CLAY and GRAVEL

Z+1.04238.5-ft

Hole diameter, .
2.0+19.2-ft,. 13-in nominal
19.2+168.6-ft, 11-in_nominal
68.64260.2-ft, 9-in nominal

Bentonite crumbles,
18.0+229.5-ft, 8+20-mesh

%-in bentonite pellets,
229.5+233.0-ft

Silica sand pack,
233.0“256.§-ft, 10+20-mesh

— ] 4-in T304 stainless steel screen,
238.54259.5-ft, #20-slot

Fitl,

| 256.84260.2-ft

Drawing By:_RKL/2E33-42.ASB
Date :_15Sep93
Reference @

! Borehole drilled depth: [_260.2-ft]

C.79
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

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

oo e oo 00 oo

s oo ae ae oo as se o0

RESOURCE PROTECTION WELL - 299-E33-42

299-E33-42
200 Aggregate Area Management Study
SST/BX-BY Tank Farm

N 45,753.8 W 53,701.9 [200E-12Dec91}
N 451,649 E 2,238,486 [HANCONV]

N 137,424.38m E 573,520.99m [NAD83-12Dec91]
Nov91

260.2-ft

Not documented

247.0-ft, 04Novo1

248.9-ft, 23Jun93

4-in stainless steel, 71.0+238.5-ft;

6-in stainless steel, +3.42-70.5-ft

654.30-ft, . {NGVD*29-12Dec91]
650.88-ft, Brass cap [NGVD'29-12Dec%1)}

Not applicable

238.5+259.5-ft, 4-in #20-slot stainless steel;
FIELD INSPECTION, 19May93;

4 and 6-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:

Geologist

Not applicable

Hot applicable

Not applicable

SST monthly water level measurement, 31Dec91+23Jun93,
WHC ES&M w/l monitoring and RCRA sampling,
Hydrostar, intake @ 254.0-ft

C.80




WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilting Sample ODrive barrel WELL TEMPORARY
Method:_Cable tool Method:_Hard tool NUMBER:_299-E33-43 WELL NO:

Drilling ] Additives Hanford

Fluid Used:_Raw water Used:__MNone Coordinates: N/S _N 45,429.1 E/W _W 53,695.6
brillerts WA State State NAD83 N 137,325.43m E 573,523.15m
Names_B_Smith/G Howel Lic Nr:_Not documented Coordinates: N 450,593 E _2,241,.513
Drilling Company Start

Company:_Kaiser Engineers Location:_Hanford Card #:__Not documented T R S,

Date Date Elevation .
Started:_30Aug91 Complete:__0SNov91 Ground surface:_659.18-ft (Brass cap)

Depth to water:_255.5-ft Oct91
(Ground surface)257.3-ft 23Jun93

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

0w45: GRAVEL wW/SAND .
45v240: SAND w/SILY, CLAY, GRAVEL
240+273.7: SAND/GRAVEL

Drawing By:_RKL/2E33-43.ASB
Date :_13Sep%3

Reference :

I <————| Elevation of reference point: [662.68-ft]

(top of casing)

Height of reference point abovel 3.50-ft ]
ground surface

Depth of surface seal

Type of surface seal:

Cement grout to 19.3-ft, has
4x4-ft x 6-in concrete pad
extending 2.2-ft into annulus

[2.2-19.3-f1)

! 4-in ID stainless steel casing,
. T+1.0+250.2-ft

Hole diameter, .

! 0419.7-ft, 13-in nominal

i 9.7+166.1-ft, 11-in nominal
i 166.14273.7-ft, 9-in nominal

Benton%te crumbles,
19.34236.9-ft, 8420 mesh

%-in bentonite pellets, \
236.94246.9-ft

Silica sand pack,
246.94273.7-ft, 10+20-mesh

4-in T304 stainless steel screen,
250.2#271.3-ft, #20-siot

[ 273.7-ft1

Borehole drilled depth:

C.81




VZLL DESIGNATION
CERTLA LNIT

BCRA PACILITY
H33FCE) CONRDINACES
LAREERY COPUINATEL

SATE DRI LED
QL5YY DRILLE
Measingse aspil (GS)
DEPTH O WATER (GS).

CASING GIAMETER

ELEY YOP CASING

LEY GROUND SURFACE
PS¥7ORATED INTERVAL
SLREENED INTERVAL
OMMENTS

AVALLABLE LGGS

TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATICN
LISTED USE

CURRENT USER

PUMP TYPE
MAINTENANCE

SMMARY OF CONSTRYCTION DATA £ND FIELD OBSERVATIONS

s o0 oL o0

e 2% ss 50 s 0 e ee

RESGURE PROTICTION WELL - 299 E33 43

299-E33-3 .
2N Ag'-'rat‘ Area Manayament Stixly
<1/8X Tatk Fi

8 45,4201 ® 35,6  [L00E-12Dec?1l
] 653,39} } H 518 (HANCONY)
R 127,385.43m & $onia,13m [N I83-120ec1)

N A
2r.ivt
Hot d cu#
253.5
«-(.?
4-1n stainiews sveal,
) DA d"‘?’l

“.0*250.2-ft;
2.50%70.5-ft

Y, L [l&VD'Z?“iZDec91i
639,13 Fr, ﬂrasn.:a; IH3VD129-120ec91]
Not ¢ )1 ca‘le .
250.£~£71.3-ft, 4-in #2)-s'ct stainless steel;
FIELD IBSPRETICN, 1SMay9s;
4 ard 6-1n stainless steel casing.
4-ft by 4-f* cancrete pad, 4 posts, 1 -removable.
Capped and lOL&‘Q, brass cai in pad with well 1D.
Nout in cacdiation zone.
OTHER:
Geologist
Not opplicable
Hot applicable
Not applicable
SST monthly water level measurement, 31Decy1+23Jun93,
wWiC ES&M w/! monitoring and R’RA sampllng
NyZrostar, -intake 8 2568.5-ft:-

BRI

C.82



Report Form: WELLS  Project File: WELLS.GPJ

WELL CONSTRUCTION AND COMPLETION SUMMARY

0509‘377-

Deiling Sample WELL TEMPORARY .
Methot  Cable Toot Method:  GralvSpikt Spoon NUMBER:  293-E3344  BISS4 WELLNO: Not Allowsd
Oriling Aditras
Flid Used:  Water Used: Noae Coortl N Netd d
Drilec’s WA Stats o, q
Nama: M Wrasplr LieNr: Kot Available C E  MNet
Driting Cem, - Start
Company:  Layne Christ Locason, SaitLake City, Ut Card: Hot Avallable
Dats Date Blevation
Stated:  123ep38 Completed:  2834p38 Ground Surfsce:  Brass Marker
DopthtoWater:  239.6%t 26Sep3s Elevation of Raference Point: m
{Ground surface) .
I 1 Helght of Rafarence Point Above
GENERALIZED  GeologistsLlog & Ground Surface: .
STRATIGRAPHY  Geophysical Logs Depth of Surface Seal: ssn
Type of Surface Seal: 4x4 Concrote Pad
0e9hssay " Fill Casing Screen
-9 1t: Sty Sandy Gra . P
R SEte S Zidak 1 o
Y ok Cement Seal ;4" Sch 5SS Cag..
23+39 2 Sightly Sity Gravel Sand =X e ' '
- o [ - [ ] [}
AR - ] .
394402 Gravely Sand ' R ! :
44.700:Sand = s ' '
5% % : :
X P H '
70-74.5ft: Sitty Send o 2 s '
74.5-124R: Sand e % 1 % : .
% L% ' !
) X s '
ax . o N
- X4 .
133 M 8.8-199ft: -
'.‘- "‘.‘ 9 l"dl hole : X
.S 1M Med. Bentonite '
124 - 1281 : Sity Sandy Gravel [~ 1 - Chunks  , '
128+ 134 ft : Sighty S2ty Sand (] X ’ '
1342154 01: Sand % 24 : :
» “ P .
&% a : .
‘s €4 ' '
154+ 163.5 2 Sighty alty Sand <, s » s :
1635 - 1851 Sdty Sand ‘e L ’ .
185+ 1675 ft: Sandy St = o ' .
167.5 174,50 : Sand 24 L. H .
174.5 207 R : Gravely Sand S 4 S : :
=% Pirs ' '
(P (s . .
< % "~ 1 ]
bl - [ '
207-2081t: S -~ - H .
ggg-sz?.;fst:s? andy Grave - o 1899.2273 ft: H N
52125 R: Sty S ra - - 9-Inch hole :
2125229 A2 Sty Sandy Gravel o -7 1/4° Bentonite ‘
229 - 231 1t ; Gravely Sitty Sand R Peliels ' .
2312474 Rt : Sity Sandy Gravel ' y 238.253ft:
22&2“-0’2&3.3 ! ! dinch
247.4 -255 R Basat - ole -
20/40 Sifica Sand: W4° Wire Wrap SS

255 ft: Borehole drilled depth
0-255R: 8-in. 8-5/8° Temp. CS Csg.

Drawing By:  JEA
Reference: Hanford Wells
Revislon: -0

Revision Date: 29Sep9s

Print Date: 28Dec98

2533-255ft: 253-2533N: ' Screen 010 Stot
S-inch hole 4inch
20/40 Silica Sand  4° SS End Cap

cg3

NN r~—

——— T AR T



Report Form® WELLS  Project Flte: WELLS.GPJ

e e ek S

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
S-E33-44

RESOURCE PROTECTION WELL -28

WELL DESIGNATION : 29%-E33-44

CERCLA UNIT :

RCRA FACILITY :

DEPTH DRILLED (GS) : 2550M

MEASURED DEPTH (GS) :

AVAILABLE LOGS :  Geologist-Geophysical Logs
DATE EVALUATED ¢ Datanotavallable

EVAL RECOMMENDATION  : Data notavallable

USTED USE ¢ Datanotavallable
CURRENT USER : RCRA & Operatlons

PUMP TYPE :  Hydrostar

MAINTENANCE ¢ Datanotavallable
COMMENTS : Cable Tool drllled - 8-5/8" csg. to 258 ft.
TV SCAN COMMENTS

Drawing By: JEA
Referancs: Hantord Walls
Revislon:

Revision Date: 29Sep38

Print Date: 2804qc98

C.84




WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample WELL TEMPORARY
Method:_Cable tool Method:_Hard tool (nom) | NUMBER:_699-50-53A  A5227 WELL NO: 699-50-53
Drilling Additives ] Hanford

Fluid Used: Water Used:__Not_documented Coordinates: N/S _N 49,840 E/W _M 53,267
Dritler's WA State State

Hame: Miller Lic Nr:_Not documented Coordinates: N 455,005 E __2,241,930
orilling Company Start

Company:__Hot documented Location:Not documented | Card #:Not documented T_138 R_26E S_34A1
Date Date Elevation .

Started:__21Dec54 Complete:_02Feb55 Ground surface:_554.96-ft Brass cap

Depth to water:__154-ft Dec76
(Ground surface)153.5-ft 21Jun94

GENERALIZED  Drillert's
STRATIGRAPHY  Log

0+10: SILT, GRAVEL and COBBLES
10+20: GRAVEL and COBBLES
20#35: Coarse GRAVEL

35+#40: BOULDERS and GRAVEL
40~70: COBBLES and GRAVEL
70+80: GRAVEL .

80+95: GRAVEL and SAND

95+110: Fine and coarse SAND
110#115: SAND and GRAVEL
115+135: Fine and coarse SAND
" 135+#143: Fine and coarse SAND and SILT

1434147: Coarse GRAVEL and SAND <+«————1} 8-in ID carbon steel casing

147+156.5: SAND, GRAVEL and BASALT
156.5+185: BASALY

REMEDIATION:
Jul?77 by Bultena

Elevation of reference point: [557.46-ft1
(top of casing)
| Height of reference point above[_2.5-ft )
ground surface

Depth of surface seal
Type of surface seal:
Cement grout to 19-ft
between 8-in casing and
15-in hollowstem auger
overdrilled hole
Has 4x4-ft concrete pad

[ Ce19-ft )

L4

$2.54156.5-ft

<+«———! 9-in nominal hole, 19+156.5-ft

Set wooden plug, the cement
plug to 159-ft.

1

25Sep»+110ct91 by WHC GWWS
Overdrilled 8-in casing to 19-ft

! 8-in casing perforations,
1424156-ft, 6 holes/ft

wWith 15-in hollow-stem auger bit.
Grouted annulus with cement grout.
Excaveted for and installed
concrete surface pad, brass marker XXXXXXXXX
and 4 protective posts. :
180ct81

N gr——wrvesrumry

—~

i Cement and wooden plug 38 159-ft

<+«———} 8-in nominal hole, 156.5+185.0-ft

Extended 8-in casing 1.15-ft for < | Borehole drilled depth:

total of 2.5-ft stickup.
27+290ct91

Primed and painted cap, casing
and protective posts. Stenciled
well nurber on casing and post.

Drawing By:_RKL/6NS0WS3A.ASB
-Date :_04Aug9é
Reference :_HANFORD WELLS

[_185.0-ft]

C.85



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 OF 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

REMEDIATION

RESOURCE PROTECTION WELL - 699-50-53A

699-50-53A

Not applicable

200-BP-1 (200 Aggregate Area Management Study)
N 49,840 W 53,267

N 455,005 E 2,241,930 [HANCONV]
Feb55 .

185-ft

162-ft, Aug90 TV

154-ft, Dec?6;

153.5-ft, 21Jun94

8-in, carbon steel, +2.5#156.5-ft

557.46-ft, [25Feb92-NGVD'29)
554.96-ft, Brass cap [25Feb92-NGVD'29]
1420156~ ft

Not applicable
FIELD INSPECTION, 110ct89,
Carbon steel casing.
No pad, capped and locked, no posts.
Identification stamped on brass marker.
FIELD IMSPECTION, 080ct92,
8-in carbon steel casing. Capped and locked
4-ft by 4-ft concrete pad, 4 posts. ldentification stamped on brass marker in pad.
Not in radiation zone.
OTHER:
briller
Depths referenced to ground surface;
Jan90;
Depth to bottom: 160-ft
Bottom of casing: 156-ft
Depth to water: 150-ft
Perforated 138+156-ft (?). 6 cuts/rd/ft. Material flaking off caused by camera.
Casing has average scale build-up.
10Aug%0;
Depth to bottom: 162-ft
Depth to water: 151-ft, floating debris .
Casing clean. Perforated 139+(?)-ft, 6 cuts rd/ft. Thse visible were open.
Water murky with suspended debris. Vision obscured by possibly algae.
13Nov90
1. Install a 2-in void grout surface seal outside
8-in casing to approximately 18-ft, OR;
2. Perforate 3»18-ft and install a 4-in liner with cement basket to approximately
20-ft. Pressure grout to 40-psi.
3. Install protective posts and concrete pad per WAC 173-160-510 and field
conditions.
4. Survey to water level measurement standards.
200 BP-1 quarterly w/l measurement, 07Feb55+21Jun94
ER characterization and WHC ES&M w/l monitoring,
PRL sitewide sampling and w/l monitoring
Hydrostar, intake at 156.9-ft, (top-of-casing)
21May90; Pulled pump, scrubbed casing and bailed debris. Considerable
contamination found.
06&114un90; Developed well with pump to <5 NTU.
13Aug90: Installed pump and new cap.
25Sep91; Cleared site. .
01#020ct91; Overdrilled 8-in casing to 19-ft with 15-in hollow-stem auger.
Grouted annulus with cement grout (Al powder added).
07+090ct91; Excavated for surface pad and protective posts.
110ct91; Installed 4-ft by 4-ft surface ped, brass marker and 4 protective posts.
180ct91; Extended casing 1.15-ft for 2.50-ft stickup.
27+290ct91; Primed and painted cap, casing and protective posts.
Stenciled well number on casing and post.

C.86



WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample WELL - TEMPORARY
Method:_Cable_tool Method:_Hard tool (nom) | NUMBER:_699-49-55A AS5217 WELL NO:
oritling Additives Hanford

Fluid Used:_WMater Used:___Hot documented Coordinates: N/S _N 48,805 E/W _MW 54,926
Driller's WA State State

Name: _Miller Lic Nr:_Not documented Coordinates: N 453,966 B 2,240,274
Drilling Company Start

Company:__Mot documented Location:Not_documented | Card #:Not documented T_13N R_26E S_3481
Date Date Elevation

Started:__ 27Junb1

‘Complete:_28Jul61

Ground surface:_528.47-ft Brass cap

Depth to water:__129-ft Julé1l
(Ground surface)126.9-ft 21Jun94

GENERALIZED priller's
STRATIGRAPHY Log

0+10: SILY, SAND & 6-in COBBLES
10#12: SILT, SAND, GRAVEL-BOULDERS
12%50: SILT and SAND

50+50.5: CLAY :

50.5+60: Coarse SAND and SILT
60+65: Coarse SAND, SILT & GRAVEL
654752, SILT and SAND

75+85: SAND

85+99: SILT with some SAND

99+105: Coarse SAND

10541152 SILT, SAND and some GRAVEL
115+118: SILT, SAND, GRAVEL and COBBLES
1186123: CLAY

123»135: Coarse SAKD and GRAVEL
135+137: Not documented

1374149: BASALT

REMEDIATIONS:
264ul74 by M. Bultena - Set sceen
Jul77 by M Bultena - Set plug to 141 -ft
195epw290ct91 by WHC GWMS
overdrilled 8-in casing to 20-ft
with 15-in hollow-stem auger bit.
Grouted annulus with cement ‘grout.
Installed 4-ft by 4-ft concrete
surface pad, brass marker and 4 posts.
Extended casing 0.86-ft (180ct91).
Primed and painted cap, casing and
protective posts. Stenciled well
r on casing and post.

NOTE:Screen is bowed -
at top but
apparently intact

Drawing By: RKL/6NGOWSSA.ASB
Date s_23Sep94
Reference : HANFORD WELLS

MLIETL]

DTB

{ Elevation of reference point: [531.03-f¢t)
(top of casing)
{ Height of reference point above[_2.56-ft 1
ground surface

21} Oepth of surface seal -
Type of surface seal:

! Cement grout to 20-ft
between 8-in casing and
overdrilled 15-in hollowstem
auger drilled hole

Has 4x4-ft concrete pad

[_0»20-ft 3

«———} 8-in ID carbon steel casing, #2.60"137-ft

«+«————| 9-in nominal hole, 20»"137-ft

be—————1 8-in casing perforations,

1254135-ft, slot not documented

6-in telescoping screen,
1264+139-ft, #30-slot
Blank, 139«146.6-ft
Borehole drilled depth: [_149.0-ft]

DTB=Depth to bottom,
141.4-ft, 10Aug90

C.87
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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 OF 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

REMEDIATION

RESOURCE PROTECTION WELL - 699-49-55A

699-49-55A

Not applicable

200-BP-1 (200 Aggregate Area Management Study)

N 48,805 W 54,926 [HANFORD WELLS]

N 453,966 E 2,240,274 [HANCONV]

Julél

149-ft

161.4-ft, Aug90 TV

129-ft, Julél;

126.9-ft, 21Jun94

8-in, carbon steet, +2.56»"137-ft

531.03-ft, [25Feb92-KGVD *29]

528.47-ft, Brass cap [25Feb92-NGVD'29]

125+135-ft

124+139-ft, Nominal 8-in telescoping,

#30-slot

FIELD INSPECTION, 110ct89,

Carbon steel casing.

No pad, capped.and locked, no posts.

No permanent identification.

FIELD INSPECTION, 160ct92,

8-in carbon steel casing. Capped and locked

4~ft by 4-ft concrete pad, &4 posts. ldentification stamped on brass marker in pad.

Not in radiation zone.

OTHER:

briller

Depths referenced to ground surface;

Dec89;

Depth to bottom: 139-ft

Bottom of casing: 139-ft

Depth to water: 122.5-ft

Casing weathered. Screen 121-137-ft. Screen is bowed in on one side

but intact. Crud collecting on screen. Blank 137+139-ft.

10Aug90;

Depth to bottom: 141.4-ft, soft floating stuff

Depth to water: 126-ft, floating debris

Casing clean. Screen 124+139-ft. Slots are open, screen loocks good.

Water real good.

13Novo0

1. 1Install a 2-in void grout surface seal outside
8-in casing to approximately 18-ft, OR;

2. Perforate 3»18-ft and install a 4-in liner with cement basket to approximately
20-ft. Pressure grout to 40-psi.

3. Install protective posts and concrete pad per WAC 173-160-510 and field
conditions.

4. Survey to water level measurement standards.

200 BP-1 quarteriy w/l measurement, 14Augb1«21Jun94

WHC ES&M ER characterization and w/l monitoring,

PNL sitewide sampling

Hydrostar,

17&19Apr90; Pulled pump, scrubbed casing and screen, bailed debris.

19826Jun90; Developed well by pumping to <5 NTU.

13Aug90; Installed pump.

19Sep91; Cleared site,

24Sep91; Overdrilled 8-in casing with 15-in auger bit to 20-ft.

Grouted annulus with cement grout (Al powder added).

080ct91; Excavated for surface pad and protective posts.

110ct91; Installed 4-ft by 4-ft surface pad, brass marker and 4 protective posts.

180ct91; Extended casing 0.B6-ft for total stickup of 2.52-ft.

27+290ct91; Primed and painted cap, casing and protective posts.

Stenciled well number on casing and post.

C.88



SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGHATION
RCRA FACILITY
CERCLA UNIT

HANFORD COORDINATES
LAMBERT COORDINATES
DATE DRILLED

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

CASTNG DIAMETER
ELEV TOP OF 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

REMEDIATION

RESOURCE PROTECTION WELL - 699-49-57A

699-49-57A

Not applicable

200-BP-1 (200 Aggregate Area Management Study)
N 48,960 M 56,913

N 1'54 121 E 2,240,273 [HANCONV]
Jul56

168-ft

164.6-ft, 0Oct89 TV

154.5-ft, Jul56;

149.8-ft, 21Jun%%

8-in, carbon steel, +2.57«7162-ft

553.52-ft, [25Feb92-NGVD '29]
550.95-ft, Brass cap [25Feb%2-NGVD'*29]
144+161-ft

Not applicable

FIELD INSPECTION, 110ct89,

Carbon steel casing.

No pad, capped and locked, no posts.

No permanent identification.

FIELD INSPECTION, 160ct92,

8-in carbon steel casing. Capped and locked

4-ft by 4-ft concrete pad, 4 posts. ldentification stamped on brass marker in pad.

Not in radiation zone.

OTHER:

priller

Nov89, depths referenced to ground surface;

Depth to bottom: 164.6-ft

Depth to water: ~148.5-ft

Perforations start at “142-ft and ended at ~162-ft. Perforations could be

seen to bottom of casing. Well casing fairly clean of scale.

13Hov90 .

1. Pull 10-in casing and install a 2-in void grout surface seal outside
8-in casing to at least 18-ft, OR;

2. Perforate 3+18-ft and install a 4-in liner with cement basket to approxmately

20-ft. Pressure grout to 40-psi.
3. Install protective posts and concrete pad per WAC 173-160-510 and field
conditions.
4. Survey to water level measurement standards.
200 BP-1 quarterly w/l measurement, 22Junb4+w21Jun94
ER characterization and WHC ES&M i/l monitoring,
PNL sitewide sampling
Electric submersible
130ct89; Pulled pump.
22Nov89: Instatled pump.
27Sep91; Cleared site.
11Nov91; Pulled 14.1-ft of 10-in casing.
Overdrilled 8-in casing to 20-ft with 15-in hollow-stem auger bit.
12Nov91; Grouted annulus with cement grout (Al powder added).
14~1SHov91 Excavated for surface pad, annular extension and protective posts.
20Rov91; Installed 4-ft by 4-ft concrete surface pad, annular extension,
brass marker and 4 protective posts.
04+05Dec91; Extended 8-in casing 0.72-ft for total of 2.5-ft stickup.
. Stamped casing and brass marker with well nurber. Removed form.
11+120ec91; Primed and painted cap, casing and posts.

C.89
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WELL CONSTRUCTION AND COMPLETION SUMMARY

brilling Sample WELL TEMPORARY
Method:_Cable tool Method:_Hard tool (nom) | NUMBER:_699-49-57A A5219 WELL NO:

pritling Additives Hanford

Fluid Used:_Water Used:__Not_documented Coordinates: N/S _N 48,960 E/M _W 56,913
priller's WA State State

Name:__ Row, Chausse Lic Nr:_Not documented Coordinates: N 454,121 E _ 2,240,273
prilling Company Start

Company:__Not_documented Location:Not documented | Card #:Not documented T_13M R_26N S_34D1
Date Date Elevation

Started:__06Jul56 Complete:_30Jul56 Ground surface:_550.95-ft_Brass cap

Depth to water:_154.5-ft Jul56
(Ground surface)149.8-ft 21Jun%

GENERALIZED
STRATIGRAPHY

Drillerts
Log

0~10: TOP SOIL and GRAVEL

10+30: GRAVEL and BOULDERS
30+38: GRAVEL, BOULDERS and SILT
38+75: GRAVEL and SAND

75¢85: SAND

85+#95: SAND some GRAVEL

95+#105: SAND-some SILT

105+115: Fine SAND and SILT .
115+120: Fine SAND and SILT-GRAVEL
120+130: GRAVEL-SAND

130+140: Pure GRAVEL

140+153: GRAVEL

153+162: Pure GRAVEL

162+168: BASALT

REMEDIATION:

27Sep»12Dec91 by WHC GWMS
Pulled 14.1-ft of 10-in surface
casing. Overdrilled 8-in casing
with 15-in hollow-stem auger bit
to 20-ft. Excavated for and
installed 4-ft by 4-ft concrete
surface pad, brass marker and
4 protective psots. Primed
and painted cap, casing and posts.

Drawing By:_RKL/6N4WST7.ASB
Date :_23Sep94
Reference :_HANFORD WELLS

Elevation of reference point:
(top of casing)

! Height of reference point abovel 2.6-ft
ground surface

[553.52-ft]

| Depth of surface seal
Type of surface seal:

! Cement grout to 20-ft

between 8-in casing and

15-in hollowstem auger

drilled hole

Has 4x4-ft concrete pad

[_0«20-ft ]

<+——} 8-in ID carbon steel casing, #2.647162-ft

<+—————} 9-in nominal hole, 20+7162-ft

oty

! 8-in casing perforations,
144+161-ft, 6 holes/ft/rd

:

i 8-in nominal hole, ~162+168-ft
| Cement plug over sand slough, @ 164-ft
i

Borehote drilled depth: [_168.0-ft]
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