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1.0 Introduction

Pacific Northwest National Laborato~ conducted a first determination groundwater quality assess-
ment at the Hanford Site. This work was petiormed for the U.S. Department of Energy, Richkmd Opera-
tions OffIce, in accordance with the Federal Facility Compli&ce 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 @al 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 fit is regulated under Resource
Conservation and Recovery Act (RCIM.)-interim-status regulations (40 CFR 265, Subpart F) and
Washington’s Hazardous Waste Management Act (HW’MA,RCW 70.105). Implementing 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 coniirmed by verification sampling. Arise in
conductivity was tiitially 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 occun-ences 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-E3341 appeared to be related to remobilized tank
waste fi-omthe WMA. The trend plot characteristics of high amplitude, high frequency events com-
Gined 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 lmown
“vadosezone plume associated with the 1970 leak from tank 241-BX 102 (Worimck and Larkin 1971;
DOE/GJ-Han-89). Data from the February 1997 sampling showed that technetium-99 was six times
the DWS of 900 pCi/L. In early August 1997, technetium-99 was reported at 13 times the DWS or
12,000 pCi./L (I@rtman 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 j@L
to a maximum of 81 pg/L in well 299-E3341. 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-E3342,299-E33-31, 299-E33-32 and
299-E3343 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 &ese locations is part of the continued assessment for this WMA

Associated with source identification is deh%nining the direction of contaminant flow (i.e., the direc-
tion of groundwater flow). Uniiortunately 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 maxim urn gradient of the water table. Jn the northwest comer of the 200 East /uea, 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. Hydrography 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 @Iartman 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 fhrther assessment will concentrate on three local areas of contamination:

1.

2.

3.

A tier 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.

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.

Source determination for the technetium-99, nitrate and.uranium contamination observed along the
west boundary of WMA B’-BX-BYalong with mapping contaminant levels and determining 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 tier 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 DOEIRL,
and by personnel at the River Protection Project Q&P) when it was previously called the Tank Waste
Remediation System (TW12S).

.

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.l). In addition, ambiguities in the direc-
tion of local groundwater flow and thus, the direction of contaniination 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 guide~ 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 identi~ 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. Ihcluded with the
migration rate is the direction of flow, needed for source determination and to predict the direction of con-
taminant transport.

Specific properties of the subsurface around both tank f- 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 sh-ategy,
incorporating more information than the groundwater chemistry will be required. The scope of this
strategy includes the following studies:

c 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 tie rate of flow. This infor-
mation provides insight on migration rate, direction to possible sources and locations of areas without
adequate coverage.

1.5
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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 da~ it maybe possible to estimate rate and direction of contaminant
movement from these maps.

c 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 transpoit 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 adequ&e sampling frequency. As evidenced fi-omdata presented in
Narbutovskih, 1998, semiannual sampling may not be adequate to accurately monitoring contamin-
ants migrating from the tank fm. 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 maybe 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 spatialAemporal limits are explained within the modified DQO
iiamework set forth in Chapter 2. Background information describing the results of the f~st determina-
tion is provided in Chapter 3 along with an update on 1998 contamination levels at and around WMA
B-BX-BY. Jn 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 (3?SP)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.
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2.0 Data Quality Objectives

This section covers the general DQO requirements for the overall study, which is divided into a sefies
of smaller investigations. First, the conceptual model is presented since this is a 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 fi-amework for guiding a
RCRA assessment investigation. Any application of the DQO process should mesh W@ 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 andthe 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 unconfhed 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 boundzyies.

Based on spectral gamma logs of dry wells inside the farm boundaries, it is known mat cesium-137,
cobait-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 @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 late~l movement via capillary forces or “ticking” 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 identi~ the relationship be&veenspecific study goals and the corre-
sponding datdtiormation 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 applie~ 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 transpo~ 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 fbrther groundwater compromise, evaluation of environ-
mental risk to the Columbia River, evaluation of risk to 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 concerning 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 regulato~ driven by 40 CFR 265 and pertain to deter-
minations of contaminant source and levelhate 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 initormation exists along the southern WMA boundary because
there are no wells to provide information. With the present ambiguity concerning the direction of
groundwater/contarninant 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, a minimum of 2.5 years maybe required. A proposed assessment schedule
is provided in Appendix B.

2.4



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 pmhos/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 major 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.

Located on the western side of the WMA, wells299-E33-31 and 299-E33-42 have sharply increased
in conductivity to 424 ~mhos/cm and418 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 fi-omAugust 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 RCIL4 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 prnhos/cm in well 299-E33-5 to 568 prnhos/cm in well 299-E33-38. Northeast and east of
the 241-BY Tank F- values for February 1998 range from 1132 pmhos/cm in well 299-E33-16, to
399 pmhos/crn in well 299-E33-39.

Conductivity in the supposedly 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 &rate 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, no~ and northeast-east side of the WMA. Only wells 299-E3341, 299-E3343
and 299-E33-21 displayed nitrate data below the DWS. As there are no wells along the southern bound-
ary of the- contaminant conditions in this area are unknown.

Tlie 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 contaminat-
ion. A comparison of results from samples collected in well 299-E3341 at dept& 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 RCIL4 wells is shown on Figure 3.3. Data from well
299-E33-33, located southeast of the V/N@ are included to allow comparison with a relatively uncontarn-
inate~ nearby area. In this well, technetium-99 has been less than 10 pCi/L since the earliest sample
irrMarch 1991. On the western side of the Wh4& technetium-99 has been steadily rising in wells
299-E33-31, 299-E3342 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 fie 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-E3341 with selected non-RCW wells are made
in Figure 3.4. The highest technetium-99 concentration at 3010 pCiiL 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 fi-equency,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%33-16 and 299-E33-18,
there is very little technetium-99 found in wells 299-E33-15, 17,20, and 39. ?Ms produces a discontin-
uous technetium-99 pattern on the east side of the WMA. For most of these older non-RCIL4 wells, the
historic data are sparse. The database is currently being built to better understand the nature and extent of
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Figure 3.3. Trend Plots of Technetium-99 for RCRA Wells
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the contamination in this area. The resulting picture of technetium-99 contamination at this site is confbs-
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 maybe 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 RCIM 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 &most wells was below 10 pg/L. The drinking water standard for uranium is 20 @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-E3341
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 tith 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

2.5 to 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 aIong with well
299-E3341. 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 &ficult 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 tarik-related source is less likely. Plans for
determination of the local flow direction are given in the Chapter 4. Ifa northerly flow direction is deter-
mined, then a source determination investigation will be continued to identi~ 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-
elides. The solid “precipitate,nickel fmocyanide settled, binding the cesiurn-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 ‘mequilibrium 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 &ree 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 RClU4 wells at present. The lack of cyanide at well 299-E3341 fkther
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 yg/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, me 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 appeas 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 pCi5 for
cobalt-60.

Although the assessment wells are monitored for cesium-137 and strontium-90, there are currently no
Imown 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 cesiurn-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 md provides the connection .
behveen 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 Hartrnan 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 (&own and Ruppert 1950). However, in the mid-1980’s with
the buildup of the B Pond mound, east of the 200 East &ea, 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 ~eas where the aquifer is less th~ 5 .
and other where is it is over 20 feet thick. This wide variation in thickness is a fimction 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 hydrography for RCIL4 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 maybe 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 northwes}, 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. ~

4.1



. -. - .-

4020

401.0

I?,

400.0 ‘J i
J-92 J.sm-93 J3n-94 Jm-95 J2rF96 Jm-97 J.w-96

Date

Figure 4.1. Hydrography 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 areas follows:

0

9

●

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 1
unlikely to be the cause of high water elevation measurements.

,

,

● Stratigraphic control. The water table may intersect sediments with widely varying permeabilities.
Where sediments have a low permeability, the water table maybe 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 aquif~s to be temp’ordly
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 diffkrent days when the atmospheric pressure has ~
changed due to varying weather conditions. Based on tie 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 tier 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 of 0.18 feet (0.11 m) per day (Hartrnan and Dresel 1997). The hydraulic conductivity, K, 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 innumerous other wells to the east and west of the WMA have provided values that range
horn 4800 feet/day to 11,400 feetiday (Connelly et al. 1992). Using the value of 5300 feetiday from the
well nearest of the WIVIAresults in a flow rate of 3.0 feet.klay. Results from the in situ thermal probe
measurements provide values around 1.7 feet/day to 2.1 feetiday (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], it is 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 maybe needed along the southern border to provide downgra-
dient coverage for the WMA. Two initial wells are planned for ins@llation in I?Y 1999.

Determination of the approximate flow direction is also needed to ascertain the source for contamin-
ation 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 begi&ing 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 conducte~ the
flow direction can be ascertained from observed changes in groundwater chemistry, then it will not be
necess~ to continue work on these tasks.

The refined water elevation tasks are designed to determine the approximate direction of grouhdwater
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.

2.

3.

4.

5.

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.

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.

Determine if borehole vertical deviation effects are great enough to cause the discr~mcy observed
in the water elevations. Initially, a comp”tison 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.

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 maybe 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 maybe forming a groundwater high thus ai%ectinglocal
flow directions.

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 tiormation. Then
the groundwater gradient is not useli.d to ascertain flow direction. Other approaches will be considered.

4.1.2 Flow Velocity FromDirect Flow Measurements

The flow direction resulting from refined water elevation data will be checked with direct measure-
ments in suitable wells with the colloidal boiescope. 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 horoscope dab’ will provide information on the rate or magnitude of ground-
water flow. For contaminants moving with the advective flow, this equates to determinin g 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 effec~ 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 enviromn&t and
local hydrogeology. Also, these findings will assure that borehole effects are mitigated. Furthermore,
depending on the consistency of the results, this method maybe deployed in a semi-permanent installa-
tion to watch for directional changes over tirpe.

4.1.3 Decision Identification

Because of the importan~ 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 siinple, 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 evid~ce that contamination
seen to the north of 241-BY Farm maybe from sources related to this WMA. On the other han~ 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, a high flow rate of 2 to 3 feetiday (0.6 to 0.9 n-dday)has implications for future risk analyses of the
SST in this region.

4.5 .
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4.2 Extent of Contamination

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 tiorrnation 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 wes~ north and northeast of the WMA. As the plumes are mapped overtime,
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 contamin-
ants 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 fbrther 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 aquifm.

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

OriginalRCRANetwork Wells AssessmentNetworkWells

All wells have RCRAcompliantconstruction Non-RCR4 compliantwells RCIUi compliantwells

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-E3341 299-E33-15 299-E33-38

299-E3342 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 WM& there is some evidence that
contamination does not extend unde’meath the south half of the retention basins (see Figure 1.1). Thus no
fi.uthercoverage is needed in this area yet. However, data from a well located on &e northern edge of the

,,

trenches (i.e., northwest of the -) indicates that&e plume may extend close to the B-57 crii. 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 maybe 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. Overtime, 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 determiningg if any
U-233 is present in the groundwater.

4.2.2 Grouhdwater Monitoring Well Network “ 4

An expanded groundwater network has been developed for use while conducting this assessment. t
!

Both the onginal RCW4 network wells and the additional non-RCIU4 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 I

299-E33-36. With the present uncertafity 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
I
t

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- i

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 fidl annular and surface seals
(Caggiano 1992, 1993). The total depth of these wells is at or near the top of basalt.

I
The other wells are older non-RCRA wells constructed of carbon steel casing with perforations over t

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@ the past. The data from these wells
are used for supplemental monitoring during the assessment to determine differences in groundwater

I

chemistry across the site ~d to map the extent of contamination. I
I
#

Locations of other wells are provided ih Figure 1.1 to show the wells in the area. However, not all I

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
I
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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 1970leak from
241-BX Tank 102. These wells are included on the WNL4 B-BX-BY location map to facilitate fhture
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 w uranium. The observations reported in
the PNNL-1 1826 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 maybe 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. Assessment Network Constituent List

Field-AnalyzedConstituents Laboratory-AnalyzedConstituents

Quarterly/Monthly Annually

pH Alkalinity Iodine-129

Conductivity Anions - Stontiurn-90

Temperature Cyanide TOC

Turbidity GrossGammaLowlevel TOX

Tritium

GrossAlpha .

GrossBeta

Metals

Technetium-99

TotalDissolvedSolids

uranium
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sampling collection documentation arid chain-of-custody requirements are described in Sampling Services

Procedures A4anual (WMFS 1997) and the quality assurance project plan (QAPP) for samplrng 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 sainpling 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 EII 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 Tat 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 Identitlcation

The data collected ‘mthe study will be used to satis~ 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
neede~ the results will assist in locating new wells. Also as the contamination is mapped through time,
the direction of groundwater flow maybe determined with greater certainty. In fact carefhl, detailed
groundwater contaminant mapping overtime maybe the most reliable way to ascertain local flow. Fin-
ally the results of this study will assist in desi~g the closure monitoring networks well locations and
sampling frequency.

4.3 Source Determination

‘~s 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 maybe 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.

#

4.3.1 Source Chemistry Comparison
.,

In other assessments it has been possible, by exploring co-contam@nt 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.

4.9

..———. . . . ..— -—...-.—. -...————- . ..— .. ... . - .—



. -. :. .. . .: ----.-’-. .+ -

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 identi&ing ti-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 pl~e 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 itior-
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 GroundwateriVadose 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 can-y contaminants to the groundwater.

Geologic drilling logs, gross and spectral ganuna 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 maybe 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, d, 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 maybe possl%le to analyze the observed breakthrough cui-vesto 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 results.

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, CO.
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 Fi~re 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 dktance 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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Flgure 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 terq such as leak volume or initial contamina- I
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 pities 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 usefi,d 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 residtil chemistry in the soil plume associated with that
particular tank. If reasonable comparisons correlate a tank waste signature with that of the groundwater,
this till indicate that tank waste may be the source of the groundwater contamination.

I

\

1,

If residual vadose zone plumes can be mapped adequately, relationships will be sought to connect i
specific &iving 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.

I

.
I

Because the trends over time of observed groundwater chemistry data are not as complete as data 1
collected in a controlled laboratory experiment, it may be difficult to adequately define a variance for a I
specific contaminant event. If, however, dispersion effects can used to provide reasonable estimates of ~
contaminant migration distances, then possl%lelocations for entry of the contamination into the ground-
water can be identified. These resuks will be combined with results from the flow rate and direction I

effo~ the integral mapping study and the driving force study to relate contamination events with vadose
I

zone sources. I

4.4 Driving Force Determination ,,
I

Development of an accurate conceptual model tailored for a RC&4 waste management site is an ,,
integral part of a RClL4 assessment. The generalized information in the,model provides guidance
towards understanding the interaction between conditions resulting from the faciIity 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 vic&ity of the W’MA.
;.

In general, there are three categories of driving forces operative in SST tank f%m environments. The ,
“firstis 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 t

-—-— -- -,v.--..a - -T.-Z---- ., . ,, .-,. . -.”-—- -
.!



. . . .. . ,, .~: ,. - ——..

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 pending 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 su&ace effects of naturally occurring sources (e.g., local pending of rains or snow
melts). The events providing these sources may have occurred in the pastor maybe presently occun-ing.
The second avenue explores the possible effect of increased precipitation on the groundwater, searching
for a frequency in the water elevations that maybe 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 NO
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 substiace.
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 waterline ruptures and leaks. Waterline 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&e total volume of a water line leak.

Water line leaks not related to fm operations may not be documented in written copy. Site person-
nel engaged in reporting and ftig broken valves and pipes know of these occurrences. Also, pending 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 footprint and the time period the
source was operative. The second is to identi~, if possible, specific events that maybe 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 (I%rbutovskih 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 fidls as proposed by Johnson and Chou 1998. A cursory inspection of hydrography 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 only a few inches, this
may be significant given the high permeability values reported by Cormelly 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 occurxing 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. Ifan annual frequency is observed, this would indicate that
annual recharge may be reaching the &oundwater.

Although this study involves utilizing new da@ 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 pefiorm a computer-based digital transform.

4.4.3 Decision Identilcation

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 -tie 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-
&ing contaminant sources would be increased. If the frequency content of hydrography indicates an
annual fluctuation in water level, than recharge from natural precipitation should be consideredia viable
driving force source for migration of contamination through the vadose zone.

4.5 Sampling Frequency Determination

Semiannual monitoring required under RCIU4 regxdations My not provide adequate temporal cover-
age for SSTS. Large fluctuations in groundwater chemistry cim occur in this region at a frequency of less
than one month (IWrbutovskih 1998). Under RCIUl 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 ,ofthis 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 &splay/analyses method are fimc-
tioning, a review of initial results will be petiormed. 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 ,willbe 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, usefidness 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
is 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 concerning the usefid, 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 Project Schedule

Based on,technical requir~ments, the time period over which investigative tasks are planned is
2.5 years. Consequently the final repo~ 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 Hdord
Groundwater report beginning in FY 2000. Also in the quarterly RCIUl 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.

1

In Appendix A these tasks ares ummarized 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 investigative studies requiring data collection over a multiple year interval. The .,

schedule and specific calendar for task is outlined in Table B.1 in Appendix B. The time period covered
is from January 1999 to September 2003.

,

Project planning will be ongoingfiom 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 fiu-therassessment work plans and any subsequent revi- ,

b
sions are also an important aspect of this task. Meetings with stakeholders and the integration project iI
team leads will be conducted to ensure coordination with other projects. I

I

,
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Table Al, DQO Table of Investigative Studies

NW Data or New How New/OId Data Supports
Task Objective Problem Existing Data/Information Information Needs Solvlrrg the Problem? Data Collection

GW tlOW Determine What is direclionkate of Flow direction determination A. Retincd water 1, If survey correctionscor- 1. Check data base.
direction directiorrhateof migration? Whatisrela- from water elevations-not elevations rect the problem, then use 2. Take water level

migration for source tionshipofphrmes to adequatedue to lack of/ gradient to determine flow”
determination.

measurements.
possiblesources?Dis- ambiguousgradient. “ 1. Check survey data direction. 3. Measure vertical deviation
crepancyexistsbehveen Direction from plume maps 2. Make closely spaced 2. If closely-spacedWL meas- ofone’’high’’ well and
water elevation gradient not adequatedue to a) possi- water level urement do not fix the one “upgmdicnt”well.
calculations,direction ble changein flow direction measurements. problem, thenproceedwith Survey othersif initisd
from plume mapsand back towardsoriginal direc- 3. Borchole gyroscope step3. resultsindicate it is useful.
direct flow measurements. tion b) Iooalizedextent of measurements 3. If hole deviates from ver- 4. NIA

recentcontamination-affected 4. Check for stratigraphic tical sufficiently to remove s, Instrument one “high”
by non-uniform flow fields. controls. elevation discrepancy,then well and one “up~adient”

5. Measurement of tran- sufiey the remaining wells well with 2 pressuretrans-
ients effects suchas to get accuratewater ele- duceraeach, one below

.. seasonalfluctuationsor vations. If not, proceed water table to record
barometric effects. with step4. transienteffects on head

4, If structuralmapping does and one at the surfaceto
B. Flow direction/rate not indicate a structural record barometric effects.

* with direct flow control, thenproceedwith Subtractout barometric,
colloidal horoscope. step 5. seasonaland tidal effects

5. If transienteffects for two from water elevation data.
years (seasonaleffects) are
causeof “high” water ele- Measure flow direction in wells
vations and can be removed locatedon at least threesideson
sufficiently to allow a clear the WMAto provide local
upgradientldowngradient direction of flow and rate of
direction to be determined contaminationmigraiiono
over time (i.e., notjust for
one sampling event) then
useadjustedgradient to
assistin determining flow
direction.

If transienteffects are not suffi-
cient to accountfor ambiguous
flow direction, thenproceed with
direct measurementof flow
direction,

If transienteffects do account for
ambiguousflow direction, then
proceedwith direct measurement
of flow direction to confirm
theseresultsand to provide the

.—.—. ...———. - . . . .. ..—.. .. .. . .. . . . .. . ... . .. ... .. . . . . . . --- - . .. . . . . . . . .. . . . . . . .,~. -—..—--. .. ..- . . . . .-



Table Al. (contd)

Task

GW Plume
tracking
(spatialand
temporal)
Groundwatcr
xlmpling

Objective

$0CFRdriven
Determinecontami-
mtion levels, rate of
nigmtion and extent
)fcontamination.

10CFRdriven
)ctcrminc source.

Problem

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

West,north and northeast
)f the WMA, nitrate mrd
cchnetium-99arc rising.
3oth nitrate and
echnetium-99 were above
he.DWS, Feb. 98.
what is the source?

Existing Dnta/Informntlon

Annual
Quarlerly
Montl{ly

Ncw Dntn or New
Information Needs

Quarterly (as required)
Monthly
(at times mrdfor certain
wells, 8s indicatedby the
currentdata)

How New/Old Dntn Supports
Solvine the Problcm?

Resultsusedto determineneed/
location for new wells
Resultsassistin predicting future
extenthte of migration of con-
tamination.
Resultsusedto designstrategy
for monitoring future changein

flow directionsacrossthe 200
EastArea as B Pondmound
dissipates.
Allows betterdesignsfor closure
monitorirw networks

1.

2.

3.

4.

Tracks contaminantlevels
throughtime
Gives extent of
contaminationspatially in
wells not previously sam-
pled, not sampledoften

enough,not sampledfor
constituentsof interest-
allows determining the

extentof currentcon-
tamination.
Assistsin determiningneed
for new WCIISand location
of wells
May provide information
on flow direction if
“plumes”can be mapped
over time.

Althoughnot directly related to
rateand extent, thesedata will
helpto determinefrequencyof
mmplirrgnecessaryto determine
contaminantsourceand identify
possibledriving forces.

Data Collection

Groundwatersampling in
RCRA and surroundingolder
wells,

Samplingprogram can be
redefinedwhen a) plume extent
is defined and b) contaminant
concentrationsare static.

I
i
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Table Ad. (contd)

Ncw Data or New
Information Needs

How New/Old Data Supports
Solving the Problem?

Determine if GW chemistry

trendsme delineating mixing
curvesbehveengroundwater
chemistryand tank chemistry.
If tank wastesare indicated as
the source,than redesignmoni-
toring network to i?dequately
monitor tank vadosezone
sourcesin addition to tanks and
ancillary equipment. .

Existing vadosezone contami-
nation is mostly likely sourceof
current groundwatercontamina-
tion. By knowing the lateral and
depthextent of thesewrdose
sources,relationshipsto water
drivers and GW WCIIScan be bet-
ter defined to determine source.
If definitive decisionscan be
made concerningsource,then
enoughdata hasbeen collected.
In addition the above, assistin

defining WMA risk and design-
ing better long term monitoring
network for closure,msdassistin
new well locations.

Document causesfor vadose
migration leading to mitigation
efforts. By determining location
and.nature of driving forces, it
may be possibleto relate driving
forcesto mappedplumes and to
local GW contamination.

If contaminationis fluctuating
significantlyat frequenciesgreater
than 3 months,attemptto relate
to pastdriving forcesin the area
to assistin determining source.
If contaminationis fluctuating

Objecti~c

40 CFRdriven
Task Problcm

Do specific tank signa-

turesmatchcontamination
seenin the groundwater?
Does GW contamination
trenddelineatea mixing
curve with the tank
chemistry?

Existhw Data/Informntlon Data Collection

Acquire data from current
estimatesand direct measure-
ments of waste available
through RPP.
Acquire historic estimatesof
waste compositionsfor times
when leaks supposedlyoccurred
in the past, Compare relevant
ratios of tank waste constituents
to groundwaterchemistry.
N/A at this time.

Source
chemistry
comparison

Agnew estimates.
BBD from f@P.
Direct samples.
Historic estimatesfor tinies in
thepast.

NIA

deIernlination

Integrationof What is lateral extent of
contaminationin thesoils,
what controlsmight exist
for directional spreading
of contaminationin the
vadose,where might the
contaminationdriven
from the vadosezone be
enteringthe GW?

Geologic logs.
Grossand spectralgamma ray
logs,
Moisture curves(limited),
Presentdata may not be
adequatelaterally in WMA
away from tanks (e.g,, near
diversionboxesand vaults).

Source
determination,
Determine location

groundwater
data with vadosc
zone plumes. of residual vadose

zone plumeswith
respectto possible
driving forcesand
GW wells, Attempt
to locatepossible
regionsofcnlry into
tke groundwatcr.

Driving Forces
Documentation.

Determine
existence, location

What is the sourceof
contaminationand what
are the migration
pathways?

Some information existsas
RPP occurrencereports.
Further information to bc
gatheredfrom site operational
personal,documentsand
records. Visually monitor
groundsurroundingfarms
duringheavy rains.

Quarterlyand somemonthly
groundwatertrends.

No new data Screen occurrencereports,
check wirter purveyor’s records,
obtain testimony from site
operational personnel,docu-
ment any natural or man-made
water releasesin the vicinity of
the WMA.l

Instrument 1 key wells with a
continuouslyrecording con-
ductivity probe for I to 2 years,

One year to captureseasonal
effects, two ;yearsto confirm
that theseeffects are repeatable

and naturtiof recent
driving forcesin the
vicinity of the
WMA
(Source

Sampling

Determination)

Document What is frequency
(period) of contaminant

changesat the WMA? ~
Evidence existsthat
significantchangesin
GW chemistrycan occur

Continuousconductivity
measurementsover time.Frequency

Determination
frequencyof
contaminant
changesin the vicin-
ity of the WMA.
Determine adequacy

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

Ncw Dnta or NW How New/Old Dtrto Supports
Tnsk Objcctivc Problcm Existing Dntn/Information Irrtorrnntlon Needs Solving the Problcm? Dntn Collcctlon

of sampling fre- over periodslessthnnn closeto critical mcnnconcen- (not a functionof thntpnrticukw
qucncy. Obtnin n month. Cnn thesefrc- trntions(nrbitmry) within one yenr or well). Collect monthly
continuousexpres- qucrrcicsIrc related to quarter, instrumentkeys WCIIS snmplirrgfrom this well for
sion ofcontamimmt driving forces? closestto Ihc WMA nndone nnions(rindmobile r-ads)to
changeswith SourceDctcrminntion “upgmdient”well with con- corrlirm sourceof conductivity
respectto ductivityprobes. changes.
conductivity. Ifcontnmirrrdionis fluctuating
(Source within one qunrter,consider
Dctcrminntion) spccinlsamplingfor ccrtnin

corrtnmirrmrtsnsindicatedby
proberesults.
Include continuousdownhole
probesfor various chemical con-
stituentsin designsfor current
and final closureWMA monitor-
ing network,

useof Dispcr- Estimatcdistance How fnr hascontnmi- Qunrtcrly rmdMonthly No ncw data needed. If vnriancescan be adequately N/A
;ion Effects that contamination nation traveled in the groundwatertrends. determinedfromcurrentdata

may hnve traveled groundwnterbefore trends,thencalculationscan be
in the GW for single impacting a well and can made to determinethe travel
well contamination this travel distnncebe distancein groundwater. Rcstdts
events. related to driving forces would mostlikely include a
(Source and residualvadosezone rangebecausen) the magnitude
Determination) plumes? of flow is poorly known b) this

Cnn dispersioneffects approachnssumesone-
nssistin backtrackingto dimensionaldispersion(might
contaminantsourcesat be possibleto extend to 2-
this WMA nndnt others? dimensiondispersion)c) using
Source Dcterminntion real data not modeleddata which

introducesnoise. However the
approach,if it provesuseful,
could provide ~ powerful inter-

pretationtool for all the sites.
brnlysesof Determine ifan With very high winter Quarterly and monthly water Monthly groundwater [f n dominantannualcomponent Water elevationsare collected
‘ransient annunlfrequency precipitation of recent elevntiondntnfor RCRA elevation dnta. Downhole existsin the water elevation data, with cnchsamplingevent.
kessureEffects existsin the water years, it hnsbeen sug- wells data (conductivitymrd thannaturel seasonalrechnrge Pressuredata will be collected

elevation data that gestedthat somecom- pressurcs)discussedabove. shouldbe considereda possible along with continuouscon-
might indicnten poncntof the observed driver for remobilizing residual ductivity data.
natural precipitation rise in contaminationmny vadosczone contamination. If Analyzed by
driving force be related to snowrecking no clear nnnunlfrequencyis Spectrrdannlysisto determine
throughresidual events/winterprecipita- foundby curve matching tech- frequency/periodcontent
vadosczone plumes. tion. Is there nn annual niques,this doesnot mennthat
(Source componentin the water surfaceprecipitationdid not or
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Table Al. (contd)

I

““l... I I I I NW Data or New I How New/Old Data Supports I
Task Objective Problcm Existing Data/Information Information Needs Solving the Problem? Data Collection

Determination) elevation data? will not effect groundwater qual-

ity, just that thisapproach 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 QAJ?Pincludes the procedures and project manage-
ment controls intended to ensure the data collected and associated measureinent 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 Al.

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 taskeven
though specific data sets may be used to satis~ 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.

B.1
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Appendix B.1

Field Sampling Plan

This appendix contains the data collection design and activity schedule for the coniinued 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.l 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 fi.u-theranalysis. Measurements will be made on one

B.2



,
month intervals for three months. All data will be collected within 2 hours to reduce possible diurnal and I

~
‘ 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. Ifa borehole is not vertically straigh$ 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. Corrections 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 maybe held artificially high at that location. A study of the local
stratigraphy will be made to determine the nature of the aquifm at the water table across the site. As the
water level continues to drop, the water table may rest in a formation diffkrent than the time of original
well installation. A detail study of the stratigraphy will be ptiormed to ascertain the nature of the soils at
the water table. Drill cuttings will be obtained Ii-emthe soils archive library to provide direct correlations
of soil types with the local water table elevations. Ifa well is found to have the potential for strati-
graphically controlled water elevations, it yin 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. Alt$ough the effects are usually small, these temporary fluctuations maybe great I

enough,to cause confhsion 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.

Dire& F1OWMeasurements. 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
understanding 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 pi-udent to make direct measurem@s of flow within the wellbore to confirm the results
obtained from water level measurements. The colloidal horoscope will be used for this purpose. This
technology uses a magni@ing 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 horoscope 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 vicini~ 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 overtime.

B.3
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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 mi&-sting in a southward direction flom 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 Al). 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 maybe 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 fiture wells.

The wells drilled for this task will comply with the requirements for monitoring well desigq and

construction as specified in 40 CFR 265.91(c). Specifications for well designs and procedures for
ptiorming 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.

Geologz”d&vdrolo&”cCharacterization. The following data collection conducted during and just
after the drilling of these wells should be considered a minimum. The actually nature and @pes of data
collected for geologic characterization may change prior to the spud date. As the assessment wells are
&ille& the nature of the sediments will be classified and geologic logs constructed. Jn addition, sedi-
ments samples will be collected and archived for fiture use. Neutron moisture and spectial gamma
logging will be conducted before the wells are completed. A slug test will be pdormed in each well to
determine the local hydraulic conductivity.

Nature and Concentration of Contamination

Subtasks under this heading include determiningg 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 h-s 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 tided under the groundwater monitoring project.
Quarterly sampling is required by 40 CFR 265.93(d)(7)(i). 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 area subset of the
following list
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Chemical Constituents

●

●

o

●

●

●

Anions, ion chromatography method (nitr~e, chloride, bro~de, fluoride); MDL <500 pg/L ~

Metals - filtere~ ICP method (sodi~ calci~ magnesi~ potassi~ chromi~ iron, manganese,

aluminum); MDL <5 pg/L (Mn, Fe, Cr ,and Al)

Uranium – total,or chemical (fluorometric), unfiltere~ MDL <0.1 @L

Cyanide; MDL <1.33 @L

pH

Field conductivity.
/

Radioactive Constituents

●

●

●

●

●

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, h@A <0.5 pCi/L

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

Tritium (unfiltered); MDA c400 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 antirnony-125.

1. gross alpha and beta results are above natural back~ound,
2. or> upgradient concentrations,
3. or can 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 RCW and non-RCRA wells. As-builts for these wells can be found in Appendix C.
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AMough the water level is decreasing in this regjon and the aquifa 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 prior to sample
collection) will be used. Procedures are defined in tie 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., skllow 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
stiace 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 WhlA 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
(I%rbutovskih 1998). Based on this time perio& 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 rnicrolayer in the uppermost aquifm. As explained above, the presence of a highly concentrated
contaminant layer at the capillary liinge/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 wh~e the groundwater contamination appea& to be related to surface
recharge. The well pump will be removec$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 maybe 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. Jn 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 fi.u-therformation is collected
and analyzed during the assessment process, the conceptual model till 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 geolo~, hydrology and
geochemistry of both the vadose zone and the unconfined aquifkr. 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 migiation 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 fi,dfill 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

,overtime. 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 usefid for the assessment of
WMA S-SX, analyses will be made on selected samples for specific isotopes of interest.

Chemical Mhing Curves. Currently the groundwater chemistry at WMA B-BX-BY reflects the
complex nature of contaminant sources in and surrounding the W’MA. 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 lype 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 .&ies 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 Analysi& 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
usefid 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 contamin~t 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
lmowledge of the source tenq 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 fi-ommonthly groundwater data and from continuous conductivity values
acquired in support of borehole probe studies. A more complete discussion of the fimdamentals 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 tie 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 hydrography from the RCRA groundwater monitoring network suggests a pattern that may
contain an annual frequency for the last few years. The goal of this subtask is to identi~ and quantify the
frequency of cyclic changes in water levels overtime. 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
(Narbhtovskih 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, regardlessof that set by 40 CFR 265.93.

Con@mous 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 soreening

~ 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 m’llbe included in the Annual Hanford Groundwaterreport 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
fhrther 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
c,overed 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 maybe
required for years. The end dates for tasks beyond FY 1999 are tentative at thk time due to the uncertain
nature of the WMA B-BX-BY assessment in relation to the upcoming TWRS IWI process. These ending
dates will be revised annually as needed. .
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TaskandScheduleforWMA B-BX-BYAssessmentPlan
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Sampling

.

Schedule

Annual Quarterly-A Quarterly-B Monthly-A Montldy-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-E3342

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-E3341 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 Montldy-B o

iodine-129 Alkalinity Anions Anioxls Anioni
Strontium-90 Anions Cyanide GrossAlpha GrossBeta
TOX Cyanide GammaScan GrossBeta ICP Metals

G-&mascan Gross Alpha ICPMetals Technetium-99
GrossAlpha GrossBeta Technetium-99
GrossBeta ICP Metals uraniumt
ICP Metals Iodine-129
TOC Technetium-99
Technetium-99 uranium

I

ITDS lTritium I

I

,,
!
~,

1

I
.,

.,

,’

,

.,

i

,

,,

t
/,
,,

I

j

~:

1

i

I
i

!

>,

3

I
\
1,

~

4
I

[
1

I

I

i
I

1

I

. . . ._,---- .—- --—. . . . -,.. - . . . — -. - ... -. .,-. ——- ———.

uranium
Tritium

B.13



———. — ...A -—’ — ..

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-lA 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-E33-1O

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 69949-55A 699-49-57A
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Appendix B.2

Quality Assurance Plan

The groundwater quali~ 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 achr&istered by Pacific Northwest National Laboratory for the Richkmd
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 &d related operational monitoring activities were &nsfmed from Westinghouse
Hanford Company to PNNL. The Quality Assurance (QA) Plan ETD-012, Rev. O,the Htiord 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 procedtyes, as well as, refwence 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. O),
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 maybe 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 requtiements,
are ‘specified in a Statement of Work (SOW) to the petionning 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. IiI addition, periodic assessments will be performed by PNNL to further ensure
that procedures are followed to maintain sample quality and integrity. A brief description of the sampling
requirements is provided below.

Samples are generally collected after three casing volumes are withdrawn or afler field parameters
(pH, temperature, specific conductance and turbidi~) 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 NIV= 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 fi.uther 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 conb-ol for the RC&4 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 transfkr.
Data from the HEIS database maybe downloaded to smaller databases, such as the Geosciences Data
#malysis 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
Pm.

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 safely provisions are required. b

B.2.3 Borehole Drilling and Testing ‘

,Bechtel Htiord Company (BID) 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 RCIU4 compli&t monitoring wells in . !
FY 1999 for WMA B-BX-BY groundwat~”assessment and compliance purposes, are summarized as

!,

follows.
i

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

Documentation
Borehole Gamma and Neutron Logging

Well completion.

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

:,
I
1
!

1

1.
2.
3.
4.
5.

Coordinate with team members
I

Coordinate with support services ~,

Evaluate drilling techniques
,,
~

Obtain support documentation
Obtain monitoring and sampling equipment.

~
I
P

Borehole Locations. Two standard depth RCRA well will be installed in N 1999. Additional i
compliance/assessment wells are anticipated for out years. The number of required wells is related to the

I

change in flow direction that leaves no monitotig 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 axialconfiguration 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 I

Hanford requirements (e.g. WHC-S-014, Rev. 7 MC 1992]) or equivalent.
1
;

I
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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 iocations for the wells. Prior to final staking,
ground penetrating radar will be used to assure that subsurface structures (waterlines, electrical runs,
waste transfkr 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
successfi,d. 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 dep~ 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 ccinducted 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 tiken for the TWRS vadose characterization project 1) geologic
description of fme structure and gross Iithology, and 2) laboratory tes& 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 laborato~ 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. Ifconng 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 petiorms 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
(l/S-in. wall thickness) or equivalent liners for sample retention. The sample lintis 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 Geolo@ 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 B~ WHC proced-
ures (BHI-EE-O1 or WHC-CM-7-7 and WHC-CM-7-8), 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 maybe 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 inttial of the sample, and top and bottom of
sample information. Samples, on which chemical tests are to be pdormed, will be transported to the
appropriate laboratory for testing, after afield radiation and release survey is performed. Samples will be
stored in reiiigeration 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 BorehoIe Gamma and Neutron Logging

Gamma and neutron logging provides data comparison with corederived 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 ‘moisturecontent, 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 ‘WOstandard depth boreholes for FY 1999 will be completed as standard RCRA groundwater
monitoring wells but with full length screens to allow for fhture 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 aquifm 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”

B.20



●

●

●

●

WHC-CM-7-7, EII 10.2 “Water-Level Measurement Procedure”

WHC-CM-7-7, EII 1.2, 1.4 “Change Control Procedure”

BHI-EE-01, Procedure 3.0 “Chain of Custody”

BHI-EE-01, Procedure 4.0, “Soil and Sediment Sampling.”

All groundwater analyses will be done under the existing contract between P* and Quanterra (contract
number MW6-SBB-A1998 1). All procedures; preservation requirements and techniques, accuracy and
precision, and methods will follow the contract specifications.
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UELL CONSTRUCTION AND CLWLETION SUHMARY

Jrillin9 , Sa@e WELL “
iethod: Cable tool

TEMPORARY 241 -BY-9
Method: Hard tool (nom~ NUHBER: 299-E33-IA WELL ND: 2-E33-1

)rilting Additives .
:luid Used: Water

Hanford
Used: Bentonite

)rillerls
Coordinates: N/S H 46.376

WA State
E/U U 53,334

#ame:Rou. Jahnke
State. NAD83 N 137,614.4m E 5i3,632.6m

Lic Nr: Not documented coordinates: N 451,541 E 2.241.872
)ri[ling Ccmpany Start
hpanyi Not documented Location: Not documented Card #: Not documented
)ate Date

T “R S
Elevation

.— —

Started: 16Auq54 Co@ete: 26Aug54 Ground surface: 629.52-ft Brass cap -

~ Elevation of reference point: [632. 1 lif t]
(top of casing)

~ Height of reference point above[ 2.59-ft ]
ground surface

~ Depth of surface seal [ @205-ftl
Type of surface seal:

~ Cement grout betueen 4-in 1 iner
and 8-in (perforated) casing
Has 4-.ft x 4-ft concrete
surface pad

~ 8-in ID carbon steel casing,
+2. &235-ft
Perforated during remediation,
@205-ft

~ 4-in IO carbon steel liner,
+2.5*210-ft

~ Hole diameter, 9-in ncininal,
@235-ft

i Packer set
a 210-ft

I 8-in casing perforations,
@205-f t. 2 cutslrd
215%?35-ft. not documented

~ Ueasured depth to bottom:
233 .4-ft, 26Sep90

~ Ho[e diameter, 8-in nominat,
235-240-f t

~ Borehote dri 1 led depth:
Grouted 235*240-f t

[ xo-ft :

. .

Drawing By: RKL/2E33-OIA.ASB
Date : 10Se~93
Reference : HANFORO WELLS

IJHC-S-053
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION NELL- 299-E33-lA

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD COORDINATES
LAMBERT COORDINATES

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

CASING DIANETER

ELEV TOP OF CASING
ELEV GRWNO SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
C@lMENTS

AVAILABLE LOGS
TV SCAN COMHENTS

:
:
:
:
:

:
:
:
:

:

:
:
:
:
:

:
:

DATE EVALUATED :
EVAL RECOMMENDATION :

LISTED USE
CURRENT USER

PUMP TYPE
14AINTENANCE

:
:

:
:

REHED I AT ION :

299-233-1A
SST-241-BY-Farm
200 Aggregate Area5~4ement Study (200-BP-1)
H 46,376 u C13Aug92-200El
N 451,540 E 2,241;871 [HANCONVI
U 137,614.4m E 573,632.6M [13Aug92-NADB31
Aug54
240-ft
233.4-ft8 26Sep90
230-ft Aug54;
227.3-ft, 23 Jun93
8-in carbon steel, +2.55W35-ft;
4-in carbon steel, -+2.5 *210-ft
632.11-ftr [13Aug92-NGVD !29] NOTE: 629.04-f t before remediat ion
629.52-f t, Brass cap [13Aug92-NGVTl 1291 NOTE: 625.89-f t before remediation
O-205-ft and 215*235-ft
Not applicable
FIELD INSPECTION, 230ct89,
Carbon stael casing, (2).
2-ft round pad, no posts, capped, not locked. Brass cap in pad.
FIELO INSPECTION, 17Jun92,
6 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:
Driller
Oepths referenced to ground surface;
07Nov89;
Depth to bottom: 231-f t
Bottom of casing: 231-ft
Depth to water: 219-ft
Perforations began at 210 ft, 6 rd/ft. Scale/c~ud buildup beloti mater level”
excessive making perforations 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 coming out due to the murky water. This uel 1 requires
scrubbing and redeve~ opnent.
20 Sep90;
Depth to bottan: 233-ft, soft silty \ooking.
Depth to Hater: 221 .4-ft, some floating debris.
Perforations began at 211-f t, 6 per rd/f t. Those perforations visib~e Mere open.
Because of going from 4-in to 8-in casing, the 8-in didnlt come real clean.
Most of the real heavy rust and sca[e has been removed. Mater is clear.
13Nov90
1. Remove existing 2-f t row-d concrete collar.
2. Insta\ ( protective posts and concrete pad per WAC 173-160-510 and

field conditions.
3. Survey to uater (evel measurement standards.
SST month ly water levels measurement, 270ct54*23Jun93;
WC ER characterization,
UHC ES&M H/1 monitoring and RCRA sampt ing,
PNL sitewide sanpling 93
Electric sutxnersibte, intake at 226.1 .O-ft, (GS).
270ct89; Pu[led electric submersible purp. No contamination encountered.
07Nov89; TV camera survey.
010ec89; Installed electric sutxnersible pup.
10 Jut90; Put\ed suixnersib(e ~ ad scrubbed casing. 8ai led debris.
30Aug9CM05Sep90; Bai led and developed tiith pup to <5 NTU.
20 Sep90; TV camera survey.
26 Sep90; Set pwp and installed new cap.
Oz-OqJunqz . Remedi at i on rig set up. Checked depth to concrete betueen

4 & 8-in casing. Placed fill around wellhead.
Excavated for and set 4 posts.
Poured 4-f t by 4-f t concrete pad & instat led brass cap.

l@ll Jun92 - Extended 8-in casing 1.46-ft. Cleaned site.
18 Jun92; Primed, painted and stenci led ntiers on casing, cap and posts.
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WELL CONSTRUCTION AND COMPLETION SUMMARY

trilling Sanple WELL . TEUPORARY
lethod: Cabte tool Method: Hard tool (nom> N~BER: 299-E33-2 UELL NO: 241-BY-1O
~ritling Additives Hanford
:luid Used: Water Used: Not documented Coordinates: N/S N 46,465.5 E/U U 53,384.1
)rillerls WA State State 137,641 .56in
lame: Row, Jahnke lie Nr: Hot documented

573,617.22M
Coordinates: N 451.630 E 2.2.%1,822

~rillin9 Company Start
km-pany: Not documented Location: Not documented Card #: Not docunentad T_R S
)ate Date Elevation ‘

——

;tarted: 150ct54 Conplete: 02 Nov54 Ground surface: 628.O-ft Estimatkd

Elevation of reference point: [-630 .62-ftl
(top of casing)
Height of reference point abwe I-2.6-ft 1
ground surface

Depth of surface seat [ Ch210-ft]
Type of surface seal:
cementgrout bet~een 4-in liner
and 8-in (perforated) casing
Has g-ft x g-ft concrete
surface pad

8-in ID carbon steel casing,
+2.6*234 .5-ft
Perforated during remediation,
o*210-ft

4-in ID carbon stee[ liner,
+2.5*210-ft

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

Packer set
a 210-ft

8-in casing perforations,
0*210-ft, not documented
220~233-ft. 4 hoteslftlrd

.GroUted, 231_236-ft

Hole diameter, 8-in nominaL
234.5 -243 .o-ft

Borehole drilled depth: [ 243.o-ft

Drawing By: RKL/2E33-02.AsB
Oate : 10Sep93
Reference : HANFORDWELLS
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WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD COOROINATES
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
COklMENTS

AVAILABLE LOGS
TV SCAN COMMENTS

DATE EVALUATED

:
:
:
:
:
:
:
:
:
:

:

:
:
:
:
:

:
:

:

SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONIIELL- 299-E33-2

EVAL RECOMMENDAT ION :

LISTED USE :
CURRENT USER :
PUMP TYPE :
MAINTENANCE :

REMED SAT 10N :

299-E33-2
SST-241-BY-Farm
200 Aggregate Area H;~~=t Study
N 46,465.5 w [13Apr91 -200EI
N 451,630 E 2,241 ;822” [HANCONVI
N 137,641 .56m E 573,617.22m [13Apr91-NAD831
Nov54
243~f t
234.6-ft, Sep90
232-ft, oct54;
227. O-ft, 23 Jun93
8-in, carbon stee[. +2.6*234.5-f t
4-inj carbon steel; +2.@210-ft
‘630 .62-f t,
628. O-ft. Estimated
@210- ft - and 22W?33-ft
Not applicable
FIELD INSPECTION. 29Nar91.
Carbon steel cas; ng (2). -
2-ft round pad, no posts, not capped or locked.
Brass cap in pad nith staq.wd wet 1 nudw.
FIELD INSPECTION, 17Jun92,
4 and 8-in casing, capped and tocked.
4-ft by 4-ft concrete pad, 4 posts. Identification stanpxi on brass marker in pad.
In underground radiation zone.
OTHER:
Driller
Depths referenced to ground surface
07Nov89;
Depth to bottom: 234-ft
Bottom of casifig: 4-in surface to 215-ft, 8-in to bottom?
Depth to uater: 219-ft
Perforations start at 217-f t and mere visible to the bottcm at 234-f t.
Water remained clear uhi le running the camera. Appeared to be a. separation “
in the 8-in casing at 230-ft. Ui 11 require further review.
20Sep90;
Depth to bottom: 233-ft, debris on bottcin.
Depth to water: 223.4-ft, scme floating debris.
Perforations start at 219- ft. Those visibte above and belon water uere open.
Appeared to be open hole belon the 8-in casing at 230-233-f t. Heavy rust and
scale removed but 1 ight stuff to some extent was left.
13 Nov90
1. Remove existing 2-ft round concrete cotlar.
2. Install protective posts and concrete pad per WAC 173-160-510 and

field conditions.
3. Survay to uater level measurement standards.
200 BP-1 quarterly uater level measurement, 22Dec54*23Jun93;
WHC ES&M w/1 monitoring,
Electric submersible,
270ct89; Removed electric submersible purp. 6,000 dpn contamination encountered.
07Nov89; TV camera survey.
01 Dec89; Instal led sukanersible punp.
12*13 Ju190; Removed sutawsible pup, brushed casing and bailed debris.
06-07Sep90; Deve[oped uel 1 by wing to <5 NTU.
20 Sep90; TV camera survey.
26 Sep90; Instal led electric submersible w and new cap.

: 02 Jun92*l lJun92; Tagged grout bet~een 6&8-in casing. Cut tiindo~s in 8-in casing.
Pulled pulp. Excavated for posts and pad. Installed 4 posts and
protective pad. Extended 8-in casing 0.625-f t.
Set and stamped brass nwker in pad. Cleaned site.’

18Jun92; Primed and painted post, casing and cap. Stenci led wet 1 ntier.
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WELL CONSTRUCTION AND COMPLETION SLIWARY

)rilling Sa@e
Iethod: Cab[e tool

WELL - TEHPORARY
Method: Hard tool (ncml NUMBER: 299-E33-3

)rilling Additives .
UELL HO: 241 -BY-11

Hanford
Fluid Used: Water Used: Not documented Coordinates: NfS N 66.546.7
)rillerls WA State

E/U U 53,330.9
State 137,666.4m

[me: Row, Jahnke “ . Lic Nr: Not documented
573,633.4m

Coordinates: H 451.712 E 2.241.875
)rilling Company Start
Wnpany: Not documented Location: Not documented Card #: Not documented
)ate Date

T_ “R S
Elevation

Started: 04 NovS4 Complete: 23 NovS4 Ground surface:628.02-ft Brass cap

Elevation of reference pint: [630.62-ft]
(top of casing)
Height of reference point above[ 2.6-ft ]
ground surface

Depth of surface seal [ Cw207-ft]
Type of surface seat:
Cement grout between 4-in liner “
and 8-in (perforated) casing
Has 4-ft x 4-ft concrete
surface pad

8-in IO carbon steel casing,
+2. (%-236-ft “
Perforated during remediation,
ti207-f t

4-in ID carbon steel liner,
+ND*212-f t

Iiole diameter, 9-in ncininat, .
(k236-ft

Packer set
a 212-ft

8-in casing perforations,
Ow20~-ft. 2 cuts/rd/ft
219W31-ft. not documented

)!easured depth to bottom:
234.6-ft, 26Sep90
Possible parted casing at 230-ft byTV

Borehole drilled depth: . [ 236-ft 1
Grouted ‘231*236-ft

Drawing By: RKL/2E33-03.AsB
Oate : 10 SeP93
Reference : HANFORD UELLS

WHC-S-053
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SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E33-3

UELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD COORDINATES
LA14BERT COORDINATES

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

CASING D MNETER

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

AVAILABLE LOGS
TV SCAN COMMENTS

OATE EvALUATED

:
:
:
:
:
:
:
:
:
:

:

:
:
:
:
:

:
,:

:
EVAL RECOMMENDATION :

LISTED USE :
CURRENT USER :

PUNP TYPE :

MAINTENANCE :

REMEOIATION:

299-E33-3
SST-241-BY-Farm
200 Aggregate Area Management Study (ZOO-BP-l )
H 46,546.7 U 53,330.9 [13Aug92-200El
N 451,712 E 2,241,875 [HANCONVI
N 137,666.4m E 5A8633.4m [13Aug92-NAD831
Nov54
236-ft
234.6-ft, Sep90
226-ft, Nov54;
226.1-ft, 12Har93
8-in, carbon steel, +2.6--236-f t;
4-in, carbon steel, +ND~212-f t
630.62-ft . [13Aug92-NGVD ’291

.628 .02-f t: Brass cap ~13Au~92-NGVD ’291
D-207-ft and219.Q31-ft
Not applicable
FIELD INSPECTION, 29Mar91, ‘
Carbon steel casing (2).
2-ft round pad, no posts, not capped or locked.
Brass cap in pad nith starqxd well nurbar.
FIELD 5NSPECTION, 17Jun92,
4 and 8-in casing, capped and locked.
4-ft by 4-ft concrete pad, 4 posts. Identi f cat ion stamped on brass marker f n pad.
In underground radiation zone.
OTHER:
Driller
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 uater: 219-ft
Perforations start at 217-ft and mere visible to the bottom at 234- ft.
Water remained clear uhi le running the camera. Appeared to be a separation
in the 8-in casing at ~0-ft. I/i 11 require further revie~.
20Sep90;
Depth to bottom: 233-ft, debris on bottcin.
Depth to Hater: 223.4-ft, some floating debris.
Perforations start at 219-f t. Those visible above and belo~ water uere open.
Appeared to be open hote beion the 8-in casing at 230-233- ft. Heavy rust and
scale removed but 1 ight stuff to some extent uas left.
13 Nov90
1. Remove existing 2-f t round concrete COLiar.
2. Instal 1 protective posts and concrete pad per UAC 173-160-510 and

field conditions.
3. Survey to water 1eve 1 measurkent standards.
200 BP-1 quarterly uater level measurement, 22Dec54*28Jun93;
UHC ER characterizat i on,
UHC ES?J4 w/1 monitoring,
PNL si tewide sampling 93
Electric. submersible,
270ct89: Removed electric suixnersibte PUIQ. 6,000 dmn contamination encountered.
07Nov89; TV camera survey.

. . .

01 Dec89; Installed submersible W.
12w13Ju190; Removed sulxnarsib(e pup, brushed casing and bai Led debris.
O&07Sep90; Oeveloped Mel 1 by pmping to <5 NTU.
20 Sep90; TV camera survey.
26Sep90; Installed electric submersible panp and ne~ cap.

: 02Jun92*ll Jun92; Tagged grout between 4&B-in casing. Cut windows in 8-in casing.
Pulled pwp. Excavated for posts and pad. Insta[ led 4 pests and
protective pad. Extended 8-in casing 0.625-f t.
set and sta~ed brass marker in pad. Cteaned site.

18 Jun92; Primed and painted post, casing and cap. Stenci led well nunber.
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WELL CONSTRUCTION AND COMPLETION SUMMARY

)rilling Sen-ple
!ethod: Ceble tool

UELL TEMPORARY
Method: Herd tooi (ncm~ NUMBER: 299-E33-4 UELL” NO: 241-BY-12 “

)rilling Additives
‘luid Used: Ueter

Hanford
Used: Not documented

)rillerls
Coordinates: N/S N 46.635.6

UA State
E/U U53.384.4

State NAD83
{ame: Gentz

137,693.&Om 573,616.97m
Lic Nr: Not documented Coordinates: N 451.800 E 2.241,821

)rilling C-any Stert
kwrpany: Not documented Location: Not documented Card #: Not documented “ T_R s
lete Oate Elevetion

——

;tarted: llDec54 Complete: 16Dec54 Ground surface:627.18-ft Brass cag

Elevation of reference point: [629. B4-ft]
(top of cesing)
Height of reference point above[ 2.66-ft 1
ground surface

D~pth of surface seal [ (h205-ft]
Type of surface seal:
Cement grout between 4-in liner
and 8-in (perforated) casing

8-in ID carbon steel casing,
+-2.5 ~231-f t
Perforated during remediation,
Ck205-f t

4-in ID carbon steei liner,
+2.7--2 lo-ft

Hole’ diameter, 9-in nominal
LW31-ft

Packer set (5-ft above mater)
a -210-ft

8-in casing perforations
W205-ft, 2 cuts/rd/ft
215*231-ft, not documented

Grouted (see REMEDIATION note)
‘228*231 -ft

Borehole drilled depth: [231-ft ]

Drawing By: RKL/2E33-04.AsB
Date : 10 Sep93
Reference : HANFORD UELLS

UHC-S-053
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WELL DESIGNATION :
RCRA FACILITY :
CERCLA UNIT :
HANFORD COORDINATES :
LA!4BERT CC9RDI NATES :

DATE DRILLED :
DEPTH DRILLED (GS) :
MEASURED DEPTH (GS) :
DEPTH TO UATER (GS) :

CASING DIAMETER :
:

ELEV TOP OF CASING :
ELEV GRWND SURFACE :

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL- 299-E33-4 :

PERFORATED INTERVAL :
SCREENED INTERVAL
COMMENTS .

AVAILABLE LOGS
TVSCAN COMMENTS

:
:

:
:

DATE EVALUATED “
EVAL RECOMMENDAT ION i

LISTED USE :
CURRENT USER

PUMP TYPE :
MAINTENANCE :

REMED1ATION: :

299-s33-4
SST-241-BY-Farm
200 Aggregate Area Ha~agement Study (200-BP-I)
N 46.635.6 U S3.384 .4 t13Fiug92-200El
N 451;800” E 2,241; 821 CHANC6NW
N 137,693.40m E 573,616.97m [13Au992-NAD831
Dec54
231-ft
228-ft, Sep90
221 .I-ft Dec54;
225.1 -f t , 28 Jun93
8-in. carbon steel. ‘+2.5 ~231-ft;
4-in: carbon steel; +2.6*210 -ft-
629.84-ft, [13Aug92-NGVD’291
627. 18-f t, Brass cap [l~Aug92-NGV0 1291
O-205-f t and 21S431 -f t
Not applicable
FIELO 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:
Driller
Depths referenced to ground surface;
Jan90;
Depth to bottom: 221-ft
Depth to kater: 209-ft
Could not determine perf orat ion location. Hung up at 212-f t coming out.
20 Sep90;
Depth to bottom: 229-ft, gravel an bottom.
Depth to water: 221.1-ft.
Perforations start at 219- ft. Some visib[e and apen below water surface.
8-in casing below mater had some scale because of the may the me[l had to
be cleaned. Water very clear.
13 Nov90
1. lnstal 1 protective pdsts and concrete pad per WAC IZ3-160-510 and

fieid conditions.
2. survey to water level measurement standards.
200 BP-1 quarterly water levet measurement, 22Dec54*28Jun93,
WC ES&M w/1 monitoring,
UHC ER characterization
Hydrostar, intake at 227’. i’-ft, (top-of-casing).
08Aug90; Brushed casing and bailed debris. No contaminant ion encountered.
1243 Sep90; Eai led and developed well with pmp to <5 NTU.
20 Sep90; TV camera survey.
27Sep90; Installed Hydrastar pwp and ne~ cap.
01*llJun92: Pul led pup. Tagged grout between 8-4- in casing. Cut mindous

in 8-in casing. Excavated for posts and pad. Installed 4 pasts
protective pad, and brass marker in pad. Stamped nud)er on marker.
cleaned site. Did not extend casing.

18 Jun92: Primed and painted posts, casing and cap. Stenci led ~etl nunber.

C.8
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NELL CONSTRUCTION AND CC+lPLETIOH SUIWARY

Irilling Sar@e WELL TEMPORARY
Iethod: Cable tool Method: Hard tool (ncm~ ~;~:; 299-E33-5 NELL NO: 241-BY-16
lrillin9 Additives
~luid Used: Water Used: Not documented Coordinates: WS N 46.351.5
Irillerjs MA State

E/N u 53.524.8
State NAD83 N

lame: Row, Jahnke
137,606.71 E

Lic Nr: Not documented
5Z3,574.44

Coordinates: N 451,516 E 2,241.681
lrilling Company Start
bnpany: Not documented “ Location: Not documented Card #: Not documented T_ R_ S
late Date Elevation
;tarted: 14 Jun55 Ccmplete: 23 Jun55 Ground surf ace: 632. 16-ft Brass cap

Elevation of reference point: [634.72-ftl
(top of casin9)
Height of reference point above[ 2.56-ft 1
ground surface

Depth of surface seat [ fX?oo-ftl
Type of surface seal: -
Cement grout between ~-in 1 iner
and 8-in (perforated) casing

8-in ID carbon steel casing,
+2.5~-236-ft
P~rr::ed during remediation,

.

4-in ID carbon steel 1 iner,
+-1 .5-212-f t

Hole diameter, 9-in nominat,
W-236-ft

Packer set:
a 212-ft

8-in casing perforations,
lW200-f t. 2 cutslrdlf t
218*235,.5- ft. 6 holeslft

~

( rj >?~ >>. .
Grouted,
237w242-ft “

Borehole drilled depth: [ 242-ft :

Hole diameter, 8-in nuninal,
-236242-ft

. . .. .
.

Drawing By: RKL12E33-05 .ASB
. .- . .

Date : 10 SeD93 --” &
Reference : HANFORD WELLS . .

..- .- .t—--- . --
/. .. .. .. ~1, ---
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SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL - 299-E33-5

“WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD CWRO lNATES
LAMBERT COORDINATES

DATE DRILLED
DEPTH DRILLEO (GS)
MEASUREO OEPTH (GS)
DEPTH TO UATER CGS)

CASING DIANETER

ELEV TOP OF CASING
ELEV GRWND SURFACE
PERFORATED INTERVAL
SCREENEO INTERVAL
COMMENTS

AVA1iABLE LOGS
TV SCAN CO+U4ENTS

DATE EVALUATEO

:
:
:
:
:

:
:
:
:

:

:
:
:
:
:

:
:

:
EVAL RECOMMENOAT 10N :

LISTED USE
CURRENT USER

PUMP TYPE
MAINTENANCE

REMED I AT 10N

:
:

:
:

299-E33-5
SST-241-BY-Farm
200 Aggregate Area Management Study (200 -BP-1 )
N 46,351.5 U 53,524.8 C13Aug92-200EI
N 451,516 E 2,241,681 [HANCONVJ
N 137,606.71m E 5Z3,574.44m [13Aug92-NAD83]
Jun55
242-ft
238-f t. Seo90 W
232.5-h, btis;
230. O-ft, 23 J”m93
8-in, carbon steet, +2.5 b-236-f t;
~~~%c;~bon steel, ‘+1 .5*212-f t

. t13Aug92-NGVD ’291
6321 16~f t: Brass cap [13Aug92-NGVO ’291
*200-ft and 218@35.5;ft
Not applicable
FIELO INSPECTION, 29Nar91
Carbon steel casing (2).
2-ft round pad, no posts, capped not locked.
Brass cap in pad ui th stamped uet 1 nunber. .
FIELO INSPECTION, 17Jun92
4 and 8-in carbon steel casing, capped and locked.
4-ft by 4-ft concrete pad, 4 posts, identification stanped on brass marker in pad.
In underground radiation zone.
OTHER:
Driller
Depths referenced to ground surface
Nov89;
Depth to bottcm: 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 uere fairly visible belou the Mater tevel clear
to the bottom at 236- ft. No appreciable scale buildup.
20Sep90;
Oepth to bottom: 238-f t, si ity
Depth to uater: 225-ft
Perforations began at 219-ft, those visible below the uater leve~ were open.
;~~jocale belo~ water because of the way the wel 1 was cleaned. Uater clear.

1. Remove existing 2-f t round concrete cot lar.
2. Insta [ 1 protective posts and concrete pad per WAC 173-160-510 and

field conditions.
3. Survey to water level measurement sta~ards.
SST rrmnthly nater ievet measurement, 19Aug55*23Jun93,
UHC ES&M H/1 monitoring,
UHC ER characterization,
PNL sitewide sa~ling 93
Hydrostar
270ct89; Removed e~ectri c submersible purp.
07Nov89; TV camera survey.
13W15Nov89; Fished pipe and pqI frcin well.
01 Dec89; Installed electric sunersible punp.
16 Ju190; Removed purp and cleaned Mel [.
28-29Aug90; Bai led clean, devetoped with ptrrp to <5 NTU.
20Sep90; TV camera survey.
28 Sep90; Set electric suixnersible pmp and installed new cap on ~ei 1.
02*10 Jun92; putted PUP Cut window in 8-in casing. Placed fill

around Mel t site. Excavated for posts and pad. Instal led
4 posts, protective pad and brass marker. Stmped uel 1 nurber
on marker. Extended 8-in casing 1.83-ft. Cleaned site.

18 Jun92; Primed and painted post, casing and cap.
Stenci led uel 1 nurber on casing and post.

C.lo



Drilling San@e
Method: Cable tool

NELL TEHPDRARY
Method: Hard toot (nom~

Drilling
NUHBER: 299-E33-6

Additives
WELL NO: 241-BY-15

Fluid Used: Water
Hanford

Used: Hot’documented
Dritlerls

Coordinates: N/S N 46.503.0
MA State

E/U IJ 53.524.5
State NAD83

Name: Row, Richards
137,652.87m

Lic Nr: Not documented
573,574.40m

Coordinates: N 451,667 E 2.241.681
Orillin9 Company Start
Company: Not documented Location: Not documented
Date

Card #: Not documented
Date

T_R_ S
Elevation

Started: 13AIJr55 Complete: 27Jun55 Ground surface: 625.3-ft Estimated

Depth to Mater: 225-ft ADrss

(Ground surface) Elevation of reference point: [628.18-ft]

GENERALIZED Drillerls
(top of casing)
Height of reference point above[ 2.9-ft I

STRATI GRAPHY Log ground surface

045: BACKFILL - BWLDERs
Depth of surface seal r b205-ft]

15-25: BwLDERs
Type of surface seal:

25w3L): GRAVEL . SAND Cement grout between 4-in liner

30-55: SAND - GRAVEL
and 8-in (perforated) casing

55*70: SAND - SILT
70420: SAND, some SILT

8-in ID carbon steel casing,

120*190: SAND
+2.6*229-f t

190*206: GRAVEL - SANO
Perforated during rehdiation
Ck205-f t

211h225: Pure GRAVEL
225 M229: GRAVEL - SAND ,
229*238: BASALT

4-in ID carbon steel liner,
+2.9*209-ft

REMEDIATION:
Hole diameter, 9-in nominal,
ti229-ft

Mar79 by Bultena.
Cleaned hole but and perforated
8-in casing 0w205-ft, 4 cuts/ ft/rd
Installed 4-in IO casing to
209-ft on packer.
Grouted annulus u/cement grout.
A[so placed 18-gal cement plug Packer set
at bottom of borehole ND%?38-ft. -209-ft

8-in casing perforations,
lW205-ft, 4 cuts/ ft/rd
214*229- ft. 4 holes/ ft/rd

Grouted,
NOw238-ft

Hole diameter, 8-in nominal
22W238-ft

Borehole drilled depth: [ 238. O-ftl

)rawing By: RKL/2E33-06.AsB
late : 10 SeD93
?eference : HANFORD UELLS

. . ...——
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WELL DESIGNATION :
RCRA FACILITY :
CERCLA WIT :
HANFORD CWRD I HATES :
LAMBERT COORDINATES :

:
DATE DRILLED :
DEPTH DRILLED (GS) :
MASUREO DEPTH (GS) :
DEPTH TO WATER (GS) :
CASING DIAMETER :

SUMMARY OF CONSTRUCTIONDATA AND FIELO OBSERVATIONS
RESOURCE PROTECTIONWELL - 299-E33-6

ELEV TOP OF CASING :
ELEV GRWND SURFACE :
PERFORATED INTERVAL :
SCREENEO INTERVAL :
COMMENTS :

AVAILABLE LOGS :
TV SCAN CC+IMENTS :
DATE EVALUATED :
EVAL RECOHMENDAT ION :
LISTEO USE :
CURRENT USER :
PUMP TYPE :
MAINTENANCE :

299- E33-6
SST-241-BY-Farm
200 Aggregate A~ H~~~t StUdy
N 46,503.0 [13Apr91 -200EI
N 451,667 E 2,241:681” [HANCONVI
N 137.652.87m E 5~.574.40m [13ADr91-NAD831

Not documented
225-ft, Apr5S;
8-in, carbon steel. +2. &229.O-ft
4-in; carbon steel i +2.9*209-f t
628.18-ft, [13Apr91 -NGVD ’291
625.3-ft, Estimated
@205-ft and 214*229-ft
Not applicable .
FIELD INSPECTION, 02Mar91,
4 and 8-in carbon steel casing.
No pad, no posts, capped not locked.
In surface radiation zone.
OTHER:
Driller
Not applicable
Not app[ icab(e
Not appl i cable
Water leve 1s measured 28Apr5544Feb86,
None documented
None
Casing extended 07May91?
casing lowered 18 Jun91, amount not documented.

C.12
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rilling Sample UELL TEMPORARY
ethod: Cable toot Method: Hard too( (ncm~ WHBER: 299-E33-7 UELL’NO:
rilling Additives Hanford
luid used: Water “ Used: Hot documented “ Coordinates: H/S N 46.619
rilter)s MA State

E/U U53,52Q
State (HA083)N 137,696.2M 573,574.3m

ame: Row. Richards Lic Nr: Not documented Coordinates: N 451,783 E 2.241,685
rilling Company Start
ompany: hot documented Location: Not documented Card #: Not documented T_ R_’ S
ate Date Elevation
tarted: 29 Feb55 Ccaptete: 08Apr55 Ground surface: 622.6-ft Estimated

Elevation of reference point: [626.58-ftl
(t!pof casing)
Height of reference point above[ 4.O-ft 1
ground surface “

Depth of surface seal [lw-205-ft]
Type of surface seal:
Cement grout between 4-in liner
and 8-in (perforated) casing

8-in 10 carbon steel casing,
+2.5Q33-f t
Perforated during remdiation,
O--2o5-ft.—

4-in ID carbon steel casing,
+-1.5 *-210-ft

Hole diameter, 9-in nominal
D@33-ft

Packer set:
a -210-ft

8-in casing perforations,
lW85-ft. 2 cuts/rd/ft
85w205-ft, not doc~ented
215*231-ft, 4 holes/ft

Grouted
228w231-ft

8orehole drilled depth: [ 233-ft

,.

Orawing By: RKL/2E33-07.AsB
Date : 10 Se~93
Reference : HANFORO WELLS

UELL CONSTRUCTION AND COMPLETION SUMHARY
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SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E33-7

UELL DESIGNATION ;
RCRA FACILITY :
CERCLA UNIT :
HANFORD COURD INATES :
LAHBERT COORDINATES :

DATE DRILLED :
DEPTH DRILLED (GS) :
14EASURED DEPTH (GS) :
DEPTH TO WATER (GS) :

CASING DIAMETER :

ELEV TOP OF CASING :
ELEV GROUND SURFACE :
PERFORATED INTERVAL :
SCREENED INTERVAL :
CC+IMENTS :

AVAILABLE LOGS :
TV SCAN COMMENTS :

DATE EVALUATED :
EVAL RECOMMENDAT ION :

LISTED USE :
CURRENT USER :

PUMP TYPE :
MAINTENANCE :

REMEDIATIOH :

299-E33-7
Not appl i cable
200 Aggragate Area Fi;~~~t Study (200-BP-l)
N 46,645.3 U [13Aug92-200El
N 451,810783 E 2,241 ;681” [HANCONVI
N 137,696.24m E W’3,574.2&rI [13Aug92-NA0831
Apr55
233-ft
234-ft, Sep90 TV
225-ft, Apr55;
223.2-ft, 28.lun93
8-in, carbon steel, +2.54@31-ft;
4-in, carbon steet, ‘+1 .5*-210-ft
627.82-f t, t13Aug92-NGVD ’291
625.28-f t, Brass cap [13Aug92-NGMD ’291
@85-ft, 85*200-f t and 215*231 -f t
Not appt i cabte
FIELD INSPECTION, 230ct89,
Carbon steel casing (2). ‘
2-ft round pad, no posts, capped not locked.
No permanent identification.
FIELD INSPECTION, 17Jun92,
4 and 8-in carbon steel casing, capped and locked.
4-f t by 4-f t concrete pad, 4 posts, identification on brass marker in pad.
In underground radiation zone.
OTHER:
Driller
Depths referenced to ground surface;
NOV89;
Depth to bottom: Unabte to determine
Bottom of casing: 4-in surface to 212-ft
Depth to mater: 213-ft
Small pipe, possibly bailer at 224-ft. Wire in hole at 226-ft.
Perforations start at 214- ft.
20 Sep90;
Depth to bottom: 234-ft
Depth to nater: 219.5-ft, some floating debris.
Perforations start at 213-ft, 4 cuts/ ft. Perfs above water good, those
visible belon water open. Seine debris on bottom, looked 1 ike plastic or
metal of some kind. Uei 1 had extensive fishing trying to remove pup
and other debris.
13 Nov90
1. Remove existing 2-f t round concrete cot tar.
2. I nstal 1 protective posts and concrete pad per UAC 173-160-510 and

field conditions. .
3. Survey to water leve{ measurement standards.
200 BP-1 monthly water levet measurement, 28Apr55*28Jun93;
UHC ES&M u/1 monitoring,
UHC ER characterization,
PNL site~ide sampling 93
Hydrostar,
20 Ju189; PNL TV camera survey.
17*26 Ju190; Cleaned Junk/debris from Met t, and scrubbed casing.
14*17Sep90; 8ai led and developed ~ell iiith w to <5 NTU.
20 Sep90; TV camera survey.
27Sep90; Set Hydrostar purp and instat led new cap.
01*11 Jun92; Placed f i Lt materia( around welt site.

Excavated for posts and pad. Cut window in 8-in casing.
Installed 4 posts, surface pad and brass marker in pad.
Stan-pad uel 1 nunber on brass marker.
Extended 8-in casing 0.83- ft. Cteaned site.

18 Jun92; Primed and painted posts, casing and cap.
Stenci led uell ntier on casing and post.
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UE}L CONSTRUCTION AND COWLETIOH SLIH14ARY

Drilling Sample UELL TEHPORARY
Method: Cable too[ ilethod:~ W144~; 299-E33-8 UELL NO:
Drilling Additives
Fluid Used: Water used: Not documented
Drillerls

Coordinates: NIS N 45.832.4
WA State

E/U U 53.850.9
State NADB3 N 137,448.22m 573,475.51m

Maine: Gentz Li c Nr: Not documented Coordinates: N 450.996
Drilling C-any

E 2.241.356
Start

Company: Not documented Location: Not documented Card #: Not documented T_ R_ S
Date Oate Elevation
Started: 24 Sep53 Complete: 060ct53 Ground surface: 647. 1-f t Estimated

Depth to water: 246-ft 0ct53
(Ground surface) 245.2-ft 24 Jun93 r <—~ Elevation of reference point: [650. Z3-ft]

(top of casfn9)
GENERALIZE Drillerts rfHeight of reference point above! 3.6-ft 1
STRATI GRAPHY Log “ ground surface

~

m r

I Depth of surface seat [ NO
oml 0: SAND , GRAVEL, BWLOERS ,

1
Type of surface seal:

1@2$: SANO and GRAVEL None documented, has
25w30: GRAVEL 2-f t round concrete cot lar, depth NO
30-40: SANO ad GRAVEL
40*50: SAHO
50040:+ SANOand GRAvEL
60-65: SANO dth SILT and GRAVEL 4— ; 8-in 10 carbon steel casing,
65*90: SANO Hi th S1 LT +3.6*257- f t
90-95: SANO Hi th SILT and BCULDERS
95w160: SANO with S[LT
160465: SAND
f65*205: SAND with SILT
205-210: Coarse SAND
21 O*22O: GRAVEL
220*230: SANO and GRAVEL ,
~~257: GRAVEL “

: BASALT

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

+ ! Borehole driiled depth: [ 257-ft :

Orauing By: RKL/2E33-Ot3.ASB
Date : 10 SeD93
Referenca : HANFORD UELLS

‘1
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SUMMARY OF CONSTRUCTIONDATA AND.FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL - 299-E33-8

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD COORDINATES
LAMBERT COORDINATES

DATE DRILLED
DEPTH DRILLED (GS)
HEASURED DEPTH (GS)
DEPTH TO WATER (GS)

CASING DIAMETER
ELEV TOP OF CASING
ELEV GRWND SURFACE
PERFORATED INTERVAL
SCREENEO INTERVAL
CC+4MENTS

AVAILABLE LOGS
TV SCAN COMMENTS

DATE EVALUATED

:
:
:
:
:

:
:
:
:

:
:
:
:
:
:

:
:

:
EVAL RECOMMENDATION :
LISTED USE :
CURRENT USER :
PUMP TYPE :
MAINTENANCE :

299-E33-8
SST-241 -BY-Farm
~004$~g~te Area

u
N 450;996” E 2
N 137,4b8.22m E
Clct53
257-ft

H~~!3t Study (ZOO-BP-1)
[17Sep90-200El

,241:356” [HANCONVI
573,475.51m [17Sep90-NAD83]

#
257+:ft, Nov89 TV

245.2-+, 24Jhn93 ~L? ‘~b~~;
246-ft oct53”

8-in, ca~bon steel, +3. b257-ft
650.73-ft, [17Sep90-200El $-

647.2-ft8 Estimated
,q&&

.’
23(w257-ft
Not appt icabte
FIELD INSPECTION, OlFeb90,
Carbon steel casing.
2-ft round pad, no posts, capped and Locked.
Brass cap in pad uith stanymd identification.
OTHER:
Driller
Depths referenced to ground surface;
Nov89;
Depth to bottom: 259-ft
Bottom of casing: 257-ft
Depth to water: 246.3-ft
The perforations startad at ‘225-ft8 4 perfs rd/ft. The perforations
couldnlt be distinguished belo~ the water level, but could occasiona[ [y
be picked out. Casing has heavy scale and crud build-up.
Ui 11 require scrubbing and redevelopment prior to use.
Not appl i cable
Not applicable
SST month ly water level measurement, 21 Jan54*24Jun93;
UHC ES&M Wl mcni toring,
Hydrostar
05 Sep89; Instal ted cap and hasp and locked uel 1.
120ct89; Removed electric submersible prep.
02Nov89; TV camera survey.
29*30Nov89; Instal led electric submersible ptarp.
15May90; Removed electric stdxnersible ptsrp.
16May90; Scrubbed casing and bai ted debris.
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NELL CONSTRUCTION AND CWPLETION SUNNARY

Irilling Sanp[e
lethod: Cable tool $tethod: Hard tool (nom~
Irilling Additives
‘luidlkci: Water Used: Not documented
lritler:s W+ State
lame: Chausse, Row Lic Nr: Not documented
Iri(ling Cot-party
:onpany: Not documented Location: Not documented
late Date
;tarted: 27Jun49 Comp[ete: 21 JIJ149

UELL TEMPORARY
NUNBER: 299-E33-9 UELL NO: 241-BY-2
Hanford
Coordinates: N/S N 45,960 E/U U53.285
State
Coordinates: N 451.125 E 2.241.922
Start
Card #: Not documented .1 R S
Elevation .

.— —

Ground surface: 649.8-ft Estimated

Depth to uater: 255-ft Ju149
(Ground surface) 245.3-ft Mar90 TV

GENERALIZE Drilleris
STRATI GRAPHY Log

k38: GRAVEL and SAND
J80+57: GRAvEL, sANo and srLT
;7+75: SANO
5$+150: SANO and SILT
15M160: SANO
16Cb485: SANO and SILT
185 M205: SAND, some SILT and CLAY
105*225: SAND, 8ASALT GRAVEL, SILT
?25w264: GRAvEL, sAND, little SILT
h54M265: llROCK1l, SANO
?65w275: 8ASALT

. .

.

r-----:

tOTE: Remadiation May78. By
Evans. Installed
4-1/2-in 00 casing on
packer to’234-ft, (nom).
Perforated 8-in casing
0.20 ad 9&230-fc ad
grouted with 124-cu ft of
cement. A cement plug
was apparently also placed
from 261~275-ft.

Orauing 8y: RKL/2E33-09.ASB
Date : 10 Sep93
Reference : HANFORO WELLS I

Elevation of reference point: ‘[650 .40-ft]
(top of casing)
Heightof reference point above[ 0.6-ft 1
ground surface

Depth of surface seal [ *20-ft 1
Type of surface seal:
Cement 9rout bet~een 4-in liner
and 8-ifi (perforated) casing
has 2-ft round collar

~$2~~ ~rbon stee[ casing
.

Perforated during remediation,
0u20 and 9@230-ft

4-in ID carbon
+0.6~-234-ft

Hole diameter,
Cw-265-ft

steel liner,

9-in nominal,

Packer set
a -234-ft

8-in casing perforations,
DM20 and 91k230-ft, 2 cutslrd
252*262-ft. 5 holes/ft

Apparently grouted,
261*275-ft
Material not documented

Hole diameter, 8-in ncminal
‘265w275-f t

Boreho(e drilted depth:

.

[ 275-ft
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SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL - 299-E33-9

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD CWRDINATES
LAJ4BERT COORDINATES
DATE OR I LLED
DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH TO UATER (GS)

CASING DIAMETER

ELEV 70P OF CASING
. ELEV GRCUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
cO+U4ENTS

AVAILABLE LOGS
TV SCAN COH14ENTS

DATE EVALUATED

:
:
:
:
:
:
:
:
:

:

:
:
:
:
:

:
:

:
EVAL RECOMMENDAT ION :
LISTED USE :
CURRENT USER :
PUMP TYPE :
MAINTENANCE :

299-E33-9
SST-241-BY-Farm
200 Aggregate Area Management Study (20@6p-1 )
N 46.960 U 53,285
N 451;125 E 2,2~lr922
Ju149
275-ft
260-ft, Uar90 TV
255.5-ft Ju149;
245.3-ft Mar90 TV ‘
8-in, cartwn steel, @-265-ft;
4-in, carbon steel, +D.6-234-ft
650.40-ft “
649.8-ft Estimated
0w20. ft, 9@~0. ft, and 252*262.ft
Not appl icab(e
FIELD INSPECTIONt 270ct89,
Carbon steel casing.
2-ft round pa~, no posts, capped and locked.
No permanent I dent if i cat ion. Access to uel 1 seriously in@ed 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 2?4-ft
integrity indeterminate.
Driller
2BMar90, depths referenced to ground surface;
Depth to bottan: 259.8-ft, silty. May have Large rock on bottom.
Bottom of casing: Not determined.
Depth to water: 245.3-ft, floating debris.
Uater nwky, dislodged scale and suspended debris.
Vadose zone casing: Some rust.
Submerged casing: Some scale. Perforations not observed.
Not applicable
Not applicable
Uater levels measured 12 Sep4%29Mar56, removed frcm H/1 schedule
WC TURS radiation
None documented
28Mar90; TV camera

moni tor”ing “ -

survey.

C.18
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WELL CONSTRUCTION AND COMPLETION SUN!4ARY

rilting Sa@e UELL TEHPORARY
le~hod: Cabte tool !iethod: Hard tool (ncm~ NLJNBER: 299-E33-1O
rllling Additives

UELL NO: 241-BY-14
Hanford

luid Used: Water Used: Not documented Coordinates: N~S N 45,216 E/Ii U 54,566
rillerls MA State State
lame: Gentz Lic Nr: Not documented Coordinates: N 450.378 E ‘2.240.643
lrilling Company Stert
kxapany: Not documented Locat ion: Not documented Card #: Not documented T_ R_ S
late Date Elevation
tarted: 01 Apr55 Cca@ete: 20 APr55 “ Ground surface: 668.3-ft Estimated

Depth to Nater: 276-ft APr55
(Ground surface) 267-ft Dec90 r ~1 Elevation of reference point: [671 .18-ft]

(top of casing)
GENERALIZED Drillerts ~ He7ght of reference point abwe[ 2.86-ft ]
STRATI GRAPHY Log ground surface

{ Depth of surface seal [ 0415-ftl
Iu20 : SANO , SILT , GRAVEL, 8WLDERS Type of surface seal:
!OM28: GRAVEL, COBBLES, ,SANO ~ Cement grout bat~een 6-in 1 iner
!8w313: GRAVEL , COBBLES and 8-in (perforated) casing.
\13m58: GRAVEL, SANO
i8_70: SANO ~ 8-in ID carbon steet casing,
‘OW1O5: SAND, L\t,t[e SILT
105*170: SANO and SILT

‘+2 . 5~287- f t
P&e:gr;~ed during renediation,

170w195 : SANO
195*21,0: SAND and SILT

.

!l 0*240: SAND, S1 LT , GRAVEL z; 6-in ID carbm steel liner,
!4CW260 : GRAVEL +2. *122-f t
!60-265: GRAVEL and SAND
!65*275 : GRAVEL
!75m285: GRAVEL and SAND
!85*287: SANO, 1 itt [e GRAVEL
!87*290 : BASALT z{ Hole diameter, 9-in nominat

Ck287-f t

lEMEOIATION:
Jun87 by 8igham
Perforated 259-265-ft
and set 40-ft of telescoping screen.

Telescoping screen u/lead packer
Evana Mar84
Perforated D415-ft and
installed 6-in liner.
Grouted annulus, (216-gals). ,

~ 8-in casing perforations,
259-265- ft. 4 cuts/rd/f t “
265*285-f t. not doctsrented

~ Hole diameter, 8-in nominal
287*290-f t

z: Borehole dri L led depth: [ 290-ft

Orauing By: RKLI2E33-10.AsB
Date :.1 0Sep93
Reference : HANFORO WELLS
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL- 299-E33-1O

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD COORDINATES
LANBERT COORDI HATES
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

:
:
:
:
:
:
:
:
:

:

:
:
:
:
:

:
:
:
:
:
:
:

299-E33-10
216-B-Trenches
200 Aggregate Area Management Study (200 -EP-5)
N 45,216 U 54,566
N 450,378 E 2,240,643
Apr55
290.o-ft
Not documented
276-ft, Apr55,
267. O-ft, Oec90
8-in, carbon steel, +3. @-287 .0-ft;
6-in carbon steel, +2.86-122-f t
671.18-ft
668.3-ft Estimated
@415-ft; 259*285-ft
25 CM290-ft
FIELD INSPECTION, 23Mar92
No pad. Capped and locked. No posts, no permanent identification.
8-in and 6-in carbon stee~ casing.
In underground radiation zone.
Oriller
Not applicable
Not applicable
Not applicable
Water levels measured 28Apr55*20Dec90
PNL siteuide sanpling 93
Electric submersible
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Drilling San@e
Method: Cable tool

WELL TEiPORARYHethod: Hard tool (nmn~
Drilling Additives

HUHBER: 299-E33-11 NELL NO: 241-B-19
Hanford

Fluid Used: Uater Used: Not doctznented Coordinates: N/S N 46.444
Drillerls MA State E/lJ U 52.452

State
Name: Row, Jahnke Lic Nr: Not documented Coordinates: N 451.611Drilling Company Start .

E 2.242.754

Cwpany: Not documented Location: Not documented Card #: Not documented
Date Date TRS

Elevation —— —
Started: 13 Jan54 Cc@ete: DlFeb54 Ground surface: 617.7-ft Estimated

Depth to water: 225.5-ft Feb54
(Ground surface) 215-ft Nov89 TV

v“’ —~ Elevation of reference point:.
(top of casing)

[620 .27-f t
GENERALIZED Driller!s ~ Height of reference point ahve[ 2.6-ft
STRATIGRAPHY Log r ground surface

0“2: TDpsoIL z \ D’epth of surface seal

- ~ [

[ NO

2-5: BDULOERS, GRAVEL and TOPSOIL
No surface seal doc~nt~ .

5*15: BOULDERS, GRAVEL and SILT
15-20: BOULOERS, GRAVEL and SAND
20*75: SAND, very littte SILT
75-95: SAND and GRAVEL .
95*115: SAND, GRAVEL and SILT
115*125: Coarse SAND . .
125-170: Coarse SAND and SILT
170495: SILT, fine GRAVEL, and SAND ,-

195-205: GRAVEL and SAND
?05-226.5: Pure GRAVEL —~ 8-in ID carbon steel casing,

+2. 61+-227- f t

●— ~ Hole diameter, 9-in nominal
D=227-f t

~ 8-in casing perforations,
Drillerls loq mentions
perforating, depths
not documented

. .

—~ Hole diameter, 8-in ncminal
-227-230-ft

—1.8orehole drilled depth:. r 230-ft ]

rawing By: RKL/2E33-ll.ASB
ate : 10 Ser393
eference : ltANFORO WELLS
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WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD COORDINATES
LAMBERT COORDINATES
DATE ORILLED
DEPTH DRILLED CGS)
HEASURED DEPTH (GS)
DEPTH TO UATER (GS)

CASING DIAMETER
ELEV TOP OF CASING
ELEV GRWND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COHMENTS

AVAILABLE LOGS
TV SCAN COMMENTS

DATE EVALUATED
EVAL RECOWIENDATION
L] STED USE
CURRENT USER
PUMP TYPE
MAINTENANCE

:
:
:
:
:
:
:
:
:

:
:
:
:
:
:

:
:

:
:
:
:
:
:

SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL - 299-E33-11

299-E33-11
Not applicable
200 Aggregate Area Management Study (200 -6P-I )
N 46,444 U 52,452
N 451.611 E 2,242.754. .
Feb54-
Z30-ft
Not documented
225.5-ft Feb54;
215-ft NOV89TV
8-in, carbon stee[, +2.6*227-ft
620.27-ft ,
617.7-ft Estimated
Not documented
Not applicable
FIELD INSPECTION, 07 Feb90,
8-in carbon steel casing. No pad, no posts, capped and locked.
No permanent identification.
Not in radiation zone.
OTHER:
Driller
02Nov89, depths referenced to ground surface;
Depth to bottom: Could not determine.
Bottom of casing: ‘227-ft
Oepth to mater: ‘215-ft
Casing extreme(y scaled over below the water level. The state/crud
bui id-up nas so bad it interfered with the camera travel. The camera
knocked so rruch debris off the uel 1 casing that nothing cou~d be seen
on the trip out. A bai[er and cable Mere found at the bottom of the wel 1.
No perforations could be distinguished.
Not applicable
Not applicable
Water levels measured 18 Feb54*29Nar56
None documented
None documented
02 Nov89; PNL TV camera survey. .
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WELL CONSTRUCTION AND COMPLETION SUMMARY

)ri Lling SSnpie
~ethod: Cable tool

NELL . TEMPORARY
Method: Hard tool (ncm> NUHBER: 299-E33-12 WELL W: 241-B-IS

Drilling Additives Hanford
Fluid Used: Not docmented Used: Not documented Coordinates: 11/.s N 46.434.2
Drillerls MA State

EfU U 52,847.8
State NAD83 N 137,632.54m E

Mama: Jahnke. B lankenshf D, Row Lic Nr: Not documented
573,780.69M

Coordf nates: N 451.600
Drilling . Company

E 2.242.358

C-any:
Start

Not documented Location: Not documented Card #: Not documented
Date Date

T_ R_ S
Elevation

Started: 27Ju153 Con@ete: 21 Sep53 Ground surface: 621.00-ft 8rass cao’

Oepth to water: 230-ft Au!J54
(Ground surface) 218.8-ft 28 Jun93 I

1
Z] Elevation of reference point: [623 .45-f t]

GENERALIZED Drillerls
(top of casing)

~ Height of reference point above[ 2.4-ft 1
STRATI GRAPHY Log ground surface

~ Depth of surface seat “
ljw21): GRAVEL

[ D48-ft ]
Type of surface seal:

2DM45: GRAVEL and SAND ! Cement grout in annulus betueen
45+110: SAND and SILT 8-in casing and 15-in hollowstem
11 Dw120: Fine GRAVEL, SANO and SILT
12@160: Coarse SAND and

auger drilted hote
Has 4-ft x 4-ft concrete

very lfttle SILT surface pad
16 W180: SAND, SILT, and GRAVEL
181h188: SAND and GRAVEL wfth SILT
18L%205: GRAVEL and SAND

—i 8-in ID carbon steel casing,
+2.*-309-f t

205%231: GRAVEL
231-232: GRAVEL and SAND z: 6-in ID carbon steel casing,
~2w~9: BASALT
309~315: BASALT, SHALE and

+2. 4-280- f t

fine GRAVEL ~~ Hote” diameter, 9-in noninal
315-325: SHALE, fine GRAVEL, SAND, 18=309-f t

cLAY and LAVA MUD
325-335: SHALE ~ Cement grout seal bettieen
335-355: SANDSTONE and ASHY CLAY 6-in and q-in casing
355*360: SANDSTONE
36*374: ASHY CLAY
374+$405: 8ASALT
405~415: Porous BASALT

a 270-ft

CJ 4-in ID casing
27b305-f t
Assuned upper extension of screen

REMEDIATION: ~ 4-in stainless steel screen,
May8Z by Evans and Bu[tena 305*385-ft, #lO-sLot

Punped 300-gals grout between ~=
6 and 8-in casing. No mention of ::
perforating 8-in casing for E=
annular seat. E :

SepOct92 by UHC GUW g~
-Overdrilled 8-in casing to 18-ft ~~
with 15-in CO hollowtem auger. ~E
Grouted annutus with cement grout. E z
Excavated for and installed
4-ft by4-ft concrete surface pad,
brass survey marker and four
protective posts. ~ Borehole drflled depth: [415-ft 1
Primed and pafr@.

Ora~ing 8y: RKL/2E33-12.ASB
Date : 10 Sep93
Reference : HANFORD WELLS
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SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL -299-E33-12

WELL DESIGHATION
RCRA FACILITY
CERCLA UNIT
HANFORO COORDINATES
LAMBERT COORDINATES

DATE ‘DRILLED
DEPTH DRILLED (IX)
MEASURED DEPTH (G’S)
DEPTH TO UATER (GS)

CASING DIAMETER

ELEV TOP OF CASING
ELEV GRWND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL

COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS

DATE EVALUATEO

:
:
:
:
:

:
:
:
:

:

:
:
:
:

:

:
.:

:
EVAL RECOMMENDAT ION :

LISTED USE :
CURRENT USER :

PUMP TYPE :
MAINTENANCE :

REklED I AT 10N :

299-E33-12
Not acdi cabte
200 Aggregate Area Management Study (200 -BP-I )
N 46,434.2 U 52,847.8 [270ct92-200E]
N 451,600 E 2,242,358 [HANCONVI
N 137,632.54m E 573,780.69m [270ct92-NAo831
Sep53/Remediat ion-May82
415-ft
416-ft, Aug90 TV
230.5-ft, Aug54;
218.8-ft, 28Jun93
8-in, carbon steel, +2.@-309-ft;
6-in, carbon steel, +2.45 *280-f t;-
623.45-ft, [270ct92-NGVO’291
621 .OD-f t, Brass cap [2~Oct92-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: Dri [(er’s 109 shows 6-in tiner to 280-ft, grouted LW290-ft, 4-in to 415- ft.
No mention of perforating 8-in. 4-in casing assuned to be bottrxn blank aecti on
attached to 4-in screen.
Dril~er
Depths referenced to ground surface;
Jan90;
Depth to bottom: ‘407-ft, soft muck
Bottom of casing: 4-in surface to 265-ft
Depth to Hater: 214.5-ft
Top of nater cruddy, cleaned up at 220-f t. Top of screen 30@301 -ft.
Screen crudded up. Blank casing f rcm 384*385-f t to bottom.
27Aug90;
Depth to Bottom: 414-ft, soft silt
Bottom of Casing: 4-in to 280-ft
Depth to Uater: 216.9-ft, top of water floating debris, distodged state
and suspended debris. Quality improves f rein 305-f t to bottom. Screen 305~385-f t.
:;~~oasing from 384~385-ft to bottom.

1. Install surface seal to at least 18-ft.
2. Xnsta\ \ protect ive posts and concrete pad per MAC 173-160-510 and

fie~d conditions.
3. Shorten monitored interval to approximately 15-f t by plugging back to

approximately 325-ft belo~ ground surface.
4. Survey to mater levei measurement standards.
200 BP-1 quarterly water level measurement, 21 Jan!i4*28Jun93;
UHC ES&M w/1 monitoring,
UHC ER characterization,
PNL site~ide sanpling 93
Hydrostar,
18 JuL89; PNL TV survey.
16*17t4ay90 - Removed obstruction at top of screen and cleaned screen.
17&20Aug90 - Bailed and developed well ~ith purp Minimun NTU 27,

<5 NTU not achieved.
27Aug90; TV camera survey.
31 Aug90; Instal led Hydrostar -.
15*17Jun92: Geophysical ly logged hole.
21 Sep92; Removed punp, geophysically logged ho[e.
22*24 Sep92; Prepared site.
25 Sep92; Overdri Lied 8-in casing u/10Win ID/15-in OD hollowtem auger to 18-f t.
28-30 Sep92; Cemented annulus outside 8-in casing w20 sacks cement.
15*190 ct92; Excavated for posts, set form. Poured concrete ~d,.-

set brass marker in-”pad. Stamped wet 1 ntmber on brker. Set posts.
270ct92; Primed, painted and stenci led Hell head.
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WELL CONSTRUCTION ANO COMPLETION SUNNARY

Drilling Sanple
Hethod: Cable tool ‘ 14ethod: Hard tdol (nomt
Drilling Additives
Fluid Used: IJater Used: Not documented
Drillerls “MA State
name: Gentz Lic Nr: Not documented
Drilling Ccwpany
Ccmpany: Not documented Location: Not documented
Date nnte

HELL TEMPORARY
NUNBER: 299-E33-13
Hanford

IJELL’NO: 241-B-17

Coordinates: HIS M 66.278.2
State

E/U U53.091.1

Coordinates: N 451,444
Start

E 2.242,115

Card #: Not documented “ T R s
Elevation

— — ,—,

Ground surface: 625.92-ft Brass cap

----
Started: 190ct53 Ccinplete: 280ct53

Depth to mater: 229-ft 0ct53
(Ground surface) Z24.1-ft 28 Jun93

~~ ~ Elevation of reference point:
(top of casin9)GENERALIZED Drillerls

STRATI GRAPHY Log
I H

0++20: GRAVEL and SAND

2040: SAND
60M85: Coarse SAND

!EHEDIATION:
SepWct92 by UHC GUNS

Perforated 8-in casing l&200-ft
Set 4-in ID liner to 206.5-ft
on packer. placed bentonite and
Grouted @201.1-ft in three stag
Excavated for and installed
4-ft by 4-ft concrete surface pa
and four protective posts.
Primed and painted.

B5*165: Fine SAND, little SILT
165*185: Coarse SAND
185*205: Coarse GRAVEL
205*220: coarse GRAVEL ad SAND

Z2W35: Coarse GRAVEL
235 : Coarse GRAVEL and 8ASALT

I_

I
I

I
1
I

1
I

[628.39-ft

Height of ref;rence point abve[ 2.47-ft
ground surface

Dbpth of surface seal [l@200-ft
Type of surface seal:
Cement grout betueen 4-in liner
and 8-in casing (perforated)
(Al pwder added to cement grout)

8-in ID carbon steel casing,
+2. %zss-+t
Perforated during remediation,
l@200-ft. 4 cuts/ft/rd

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

Hole diameter, 9-in ncminal,
&235-ft

Sand fill,
201. @2t)3.5-ft, 2&&&~sh

I..~~” Bentonite pellets,z

%---I
203.5~204.5-f t

II L;

II
I
I

I
I

Packer set
a 206.5-ft

8-in casing perforations,
llM200-ft. 4 cuts/ ft/rd
210@35-ft. Not docunentd

Borehole drilled depth: r235-ft ]

,
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SUMMARY OFtONSTRUCTION DATA AND FIELD OBSERVATIONS

RESOURCE PROTECTION WELL- 299-E33-13..

WELL DESIGNATION :
RCRA FACILITY :
CERCLA UNIT :
HANFORD COORDINATES :
LAHBERT CWRDINATES :

DATE DRILLED :
DEPTH DRILLED (GS) :
MEASURED DEPTH (GS ) :
DEPTH TO UATER (GS) :

CASING DIAMETER :

ELEV TOP OF CASING :
ELEV GR~ND SURFACE :
PERFORATED INTERVAL :
SCREENED INTERVAL :
COMMENTS :

AVAILABLE LOGS :
TV SCAN COWENTS :

OATE EVALUATED :
EVAL RECOMMENDATION :

LISTEO USE
CURRENT USER

PUMP TYPE
MAINTENANCE

REHED I AT 10N

:
:

:
:

:

299-233-13
Not applicable
200 Aggregate Area ~og~t Study (200-BP-1)
N 46,278.2 U [270ct92-200El -
N 451,446 E 2,242 ;115” [HANCONVI
N 137,584.72m E 5~,706.68m [270ct92-NAD831
oct53
*5-ft
231-ft, Sep90 TV
229-ft . 0ct54:
224.1 -it, 28 Jim93
8-in, carbon stee(. +2.47*235-ft:
4-inj carbon steel; +2.3*206 .5-f~
628.39-ft, [270ct92-NGVD’291
625 .92-f t, Brass cap” [270ct92-NGkD ’29I
21 Lw35-ft
Not applicable
FIELD INSPECTION. 230ct89.
Carbon steel casing. No p~d, no posts, capped not locked.
No permanent identification. In surface radiation zone.
FIELD INSPECTION, 180ct92,
8-in carbon steel casing, capped and tocked.
4-ft by 4-ft concrete surface pad, identification stanped on brass marker in pad.
Not in radiation ‘zone.
OTHER:
Dri[ler
Denths referenced to ground surface:
NO;89;
Depth to bottom: 231-ft Bo~tcm of casing: 231-ft Depth to water: 219-ft
Perforations began at 210-ft. 6 rdlft. Scaielcrud bui ld-ur) betow mater
level excessive-making perfo;ationk indistinguishable. Som& perforations
Here visible at bottom of casing. The camera knocked enough crud off
casing on trip in that nothing could be seen caning out due to the murky
water. This bfel 1 requires scrubbing and redevelolxnent.
20 Sep90;
Depth to Bottom: 231-ft, gravel, Depth to Uater: 219-ft
Perforations began at 209-ft, 6 per rd/ft. Seine visib(e every now. and then.
~;;o~ing be(oii Mater had some algae buildup. Uater mas clear.

1. Perforate per UAC 17%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. Insta[ L protective posts and concrete pad per WAC IZ3-16O-51O and

field conditions.
4. Survey to mater level measurement standards.
200 BP-I quarterly uater level measurement, 18 Feb54*28Ju 93;
UHC ES&N w/1 monitoring,
UHC ER characterization
Electric submersible
21 Ju189; PNL TV camera survey.
07Nov89; TV canwa survey.
03Aug90; Scrubbed casing and bai led debris.

Contaminant ion to 1,500 cpn encountered.
10*1 lSep90; Developed wel 1 to <5 NTU.
25 Sep90; Insta[led electric sutanersible purp.
28Au@ 1Sep92; Site surveyed and contaminant i on found.

Contamination removed and fi11 placed for contamination” control.
15*17Sep92; Perforated casing 10w200-ft, 4 cuts/rd/f t.
17*23SeD92: Set 4%”in Cf) liner. 2-in below toD of 8-in casin9,.

to 206.5-ft belo~ ground surf ace.-,
Placed 2.5-gal of k-in bentonite pellets 203.5 *204.8-ft.
Placed 6-gals silica sand 201.1 *203.5-ft.
Grouted annul us with” cement grout (A[ powder added) in three stages.
193.2*201 .I-ft, 102.3* 193.2-ft and ground surfacd02.3-ft.

24 Sep92; Excavated for pad and posts.
28*30 Sep92; Installed 4-ft by 4-f t concrete surface pad, brass marker in pad

and four protect ive posts. Stamped identification on brass marker
010ct92; Installed drain hole in 8-in casing.
190ct92; Primed and painted casing and posts.
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NELL CONSTRUCTION ANO CU4PLETION SUH!IARY.

rilling Sample WELL TEMPORARY
ethod: Cable tool Hethod: Hard too~ (nom~ NUHBER: 299-E33-14 WELL NO: 241-B-18
rilling Additives Hanford
luid Used: Water “ Used: Hot documented. Coordinates: N/S H 46,2& E/Ll U 52.l&
rillerls “ WA State State
me: Blankenshio/Rou/Jack Lic Nr: Not doctxnented Coordinates: N 451,391 E 2,243,030
rilling Company Start “
cnnpany: Not documented Location: Not documented Card #: Not documented T_ R_ S
ate Date Elevation
tarted: 01 Dec53 Complete: 15 Dec53 Ground surface: 619.55-ft Brass caD

Elevation of reference point: [622.05-ft]
(top of casing)
Height of reference point above[ 2.50-ft I
ground surface

Depth of surface seal [ &20-ft ]
Type of surface seat:
Cement grout outside 8-in casing, has
4-ft by 4-ft concrete surface pad

15-in hollo~-stem auger hole
to 20-ft

8-in ID carbon steet casing,
+2.5~-228-ft

Hote diameter, 9-in nominal
2Du-228-f t

8-in casing perforations,
212~227-f t , TV shows 6 cutslrdlf t

.Hole diameter, 8-in ncminal
‘228@30-ft

8orehole drilled depth: [ 230-ft

Dra~ing 8y: RKL/2E33-14 .As8
Oate : 13 Sep93
Reference : HANFORD WELLS
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL - 299-E33-14

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD COORDINATES
LAMBERT CCQRD INATES
DATE DRILLED
DEPTH DRILLED (GS)
MEASUREO DEPTH (GS)
DEPTH TO WATER (GS)

CASING DIAMETER
ELEVTOP OF CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED 1NTERVAL
COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS

DATE EVALUATED
EVAL RECOMMENOAT 10N :

:
:
:
:
:
:
:
:.
:

:
:
:
:
:
:

:
:

:

LISTED USE :
CURRENT USER :

299-E33-14
Not applicable
200 Aggregate Are~2M~~gement Study (200-BP-I)
N 46.223 U .
N 451;391 E 28243; 030 [HANCONVI
Dec53
230-ft
229.6-ft, Au990 TV
221-ft, Dec53;
217.4-ft, 28 Jun93
8:in, carbon steel, +2.5~-228-ft
622.05-ft, [25 Feb92-NGVD ’291
619.55-f t; Brass cap [25 Feb92-NGVD 1291
212*227-ft
Not appii cabt e
FIELD INSPECTION, 07Feb90,
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 :
Dri LLer
Oepths referenced to ground surface;
Nov89;
Depth to bottom: 226-ft, soft/si lty-apparently f i 11.
Bottom of casing: Could not determine
Depth to water: 215-ft
Perforations start at 212-ft, 6 per rd/ft. Perforations were distinguishable
to some extent below the Mater level. SLight scale build-up.
This well Mi 11 require scrubbing and redevelopment prior to use.
27Aug90;
Depth to Bottcm: 229.6-ft, silt, debris
Depth to Water: 217.2-ft
Perforations start at 215: ft. Some open slots visible. Sutmerged casing
appeared to have corrosion but may be algae.
13 Nov90
1. Install a 2-in void surface seal outside 8-in casing to approximately

18-ft, OR; Perforate 3*18-ft and instal 1 a 4-in liner Mith cement basket
to approximately 20- ft. Pressure grout to 40-psi.

2. Insta[ [ protective posts and Foncrete pad per UAC 1Z3-16O-51O and
field conditions.

3. Survey to water level measurement standards.
200 BP- 1 water level measurement, 18 Feb54~28Jun93,
UHC ES&M M/1 monitoring,
UHC ER character zation
PNL sitettide tt/1 monitoring 93
Hydrostar,
02Nov89: TV camera survey.

PUMP TYPE :
MAINTENANCE :

llMay90~ Scrubbed casing- and bai led debris.
0%14 Aug90; Developed well with PUTQ to <5 NTU.
30Aug90;

REHEDIATION : 22 Nov91 ;
27Nov91 ;

040ec91;
060ec91;

09Dec91;
13 Dec91;

Installed” Hydrostar p@.
Removed vegetation and concrete pad.
Overdrillcd 8-in casing to 20-ft w/15-in ho~lowstem auger bit.
Grouted annulus H/cement grout (Al pcwder added). “
Excavated for surface pad and protective posts.
Instailed 4-ft by 4-ft concrete surface pad, ptaced brass marker
and 4 protective posts.
Repaired casing. Casing uas not extended.
Primed and painted cap, casing and posts.
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UELL CONSTRUCTION AND’ CONPLETION SWRY

Irilling St@e WELL TEMPORARY
Iethod: Cable tool Method: Hard tool (nom~ NUHBER: 299-E33-15 UELL NO: 241-B-11
Iri\ling Additives Hanford
~luid used: Water used: Not documented Coordinates: MIS H 66,133.8
lriller:s UA State State HAD83 N

E/U W 52,751.0
137,386.32m E

lame: Row Lic Nr: Not documented
573,n9.3%1

Coordinates: N 451,300 E 2,242,456
lrilling Company Start
Ympany: Not doctsnented Locat i on: Not documented Card #: Not docunanted
late

T_ R_ S
Date Elevation

;tarted: 26 Jan48 Con@ete: 10 Feb53 Ground surface: 624.78-ft Brass caD

Elevation of reference point: [627.29-ftl
(top of casin9)
Height of reference point above[ 2.51-ft 1
Sround surface

Depth of surface seal [@18-ft 1
Type of surface seal:
Cement grout outside 8-in casing, has
4-ft by4-ft concrete pad

15-in hollo~stem auger.
overdrilled hole to 18-ft

.

8-in ID carbon steet casing,
+2.5*-238 .5-ft

Hole diameter, 9-in nrnninal
18--238.5- f t

8-in casing perforations,
222@37-ft. 5 holes/ft

Hole diameter, 8-in naninal
‘238 .5~251-f t !

Borehole drilled depth: “ r 251-ft

Drawing By: RKL/2E33-15.ASB
Date : 13 SeD93
Reference : HANFORO WELLS
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- -. SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL - 299-E33-15

IJELL DESIGNATION :
RCRA FACILITY :
CERCLA UNIT :
HANFORD COORDINATES :
LAMBERT COORD1 NATES :

DATE DRILLED :
DEPTH ORILLED (GS) :
MEASURED DEPTH (GS) :
DEPTH TO WATER CGS) :

CASING DIAMETER “
ELEV TOP OF CASING ;
ELEV GRWND SURFACE :
PERFORATED INTERVAL :
SCREENEO INTERVAL :
COMMENTS :

AVAILABLE LOGS :
TV SCAN CC+IMENTS :

DATE EVALUATED :
EVAL RECOMMENDATION :

LISTED USE
CURRENT USER

PUMP TYPE
MAINTENANCE

REMEO IATI ON

:
:

:
:

:

299-E33-15
Not applicable
200 Aggregate A~ k!~~~t Study (200-BP-1)
N 46,133.8 [270ct92-ZOOEl
N 451,300 E 2,242:456” [HANCONVI
N 137,386.32M E 573.779.39M E270ct92-NAD831
Feb53”
251-ft
250-ft, Sep90
232-ft, Feb53;
223. O-ft, 28 Jun93
8-in, carbon steel, +2.51 *-238 .5-ft
627.29-ft, [270ct92-NGVTJ ‘ 291
624.78- f t, 8rass cap [270ct92-NGVD 1291
222%237-f t
Not applicable
FIELD INSPECTION, 240ct89,
Carbon steel casing.
No pad, no pests, capped not locked.
No permanent identification.
FIELD INSPECTION, 200ct92,
8-in carbon steel casing, capped and locked.
4-f t by 4-f t concrete pad u/identification stamped on brass survey marker in pad.
Not in radiation zone.
OTHER:
Driller
;~~;t9referenced to ground surface;

.

Depth t; bottom: 249-ft
Bottom of casing: 240-ft
Depth to uater: 221-f t
Perforations could be seen beginning at 222-ft. Excessive scale/crub
bui [d-up made it cliff icult to distinguish perforations. Nothing
could be seen coming out of hote ui th camera due to debris knocked off
casing ~hile running in. Wet 1 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 cutsirdift. Apparent open hote frcin 237-ft to bottom.
13 Nov90
1. Install a 2-in void surface seal outside 8-in casing to approximately

18-ft, OR; Perforate 3-18-ft and insta Ll a 4-in liner with cement basket
to approximately 20-ft. Pressure grout to 40-psi.

2. Instal 1 protective posts and concrete pad per bfAC 173-160-510 and
field conditions.

3. Survey to uater tevet measurement standards.
200 BP- 1 uater level measurement, 18 Feb53*28Jun93;
UHC ES&M u/1 monitoring,
UHC ER characterization
Electric submersib~e,
07Nov89; TV camera survey.
02Aug90; Brushed casing and bai led debris.
18*19Sep90; Bai led and developed with pmp to <5 NTU.
20 Sep90; TV camera survey.
01*050ct92; Overdri lled 8-in casing to 18-ft ~/15-in IX) hoi lowtem auger.

Grouted annulus with 13 sacks cement u/Al ponder additive.
15*160 ct92; Excavated for and installed 4-f t by 4-f t concrete pad,

brass survey marker in pad and 4 protective posts.
190ct92; Exterded casing 1.04-ft. stamped Mel 1 ntier on survey marker.
270ct92; Primed and painted uel lhead and protective posts.
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Drilling Sample “ UELL
14ethod: Cable tool Method: Hard tool (noml

TEHPORARY

Drilling
NUHBER: 299-E33-16

Additives . Hanford
WELL NO: 241~B-5

Fluid Used:” Water Used: Not documented Coordinates: N/S N ~5 .887
Drillerls MA State . State

E/U U52.815

Name: Rodda/Rou Lic Nr: Not doccsnented
Drilling

Coordinates: N 451,053
Ccmpany Start

E 2,242.392

Ccmpany: Not documented Location: Not documented
Date

Card #: Not documented
Date Elevation

T_R s.—
Started: 28 Nov47 Conplete: 26 Jan53 Ground surface: 632.O-ft Estimated

Depth to water: 240-ft Jan53
(Ground surface) 231.4-ft Apr92

F

~ Elevation of reference point: [632.53-ftl

GENERALIZE
(top of casing)

Drillerls ~ Height of reference point above[ 0.5-ft ]
STRATI GRAPHY Log

~Tl r ground surface
~

~ Depth of surface seal
@5: BACKFILL

- [‘- ‘

[ ND I
5-14: SAND and GRAVEL . No surface seal documented

14*24: Coarse SANO and fine GRAVEL
21@$o: sAND

40+0: Coarse SAND and fine GRAVEL
50w77: Coarse SANO
77*110: SAND
110*135: SANO with little CLAy
135-140: SAND
140450: SAND and CLAY
A 09Dec47 L
r 17Dec52 f —1 8-in ID carbon steel casing,
150w161: Sandy SILT “
161*164: SAND, GRAVEL and SILT

+0. 5--2.$7. f t

l154m193: SAND and SILT
193-200: SAND
21 O*2O3: GRAVEL and SANO

—f Hole diameter, 9-in nominal

203s227: SILT
o=247-f t

227*229: SILT and GRAVEL
229*247.25: GRAVEL and SAND

247.25*258: BASALT

~; 8-in casing perforation,
231~246-ft. 5 hokes/ft, total 75 holes

~,Hole diameter, 8-in ncmina[
‘247~258-ft

.
r I Oepth to bottcm,. v 257.8-ft, 03Apr92

—~ Borehole drilled depth: [ 258-ft I

)rawing By: RKL/2E33-16.AsB
)ate “ : 13 Sep93
teference : HANFORD WELLS
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SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS

RESOURCE PROTECTION WELL - 299-E33-16 ~

UELL DESIGNATION :
RCRA FACILITY :
CERCLA UNIT :
HANFORD COURD I NATES :
LAMBERT COORDINATES :
DATE DRILLED :
DEPTH DRILLED (GS) :
MEASURED DEPTH (GS) :
DEPTH-TO UATER (GS) :

CASING DIAMETER :
ELEV TOP CASING :
ELEV GRCNJND SURFACE :
PERFORATED INTERVAL :
SCREENED INTERVAL :
CCHMENTS :

AVAILABLE LOGS -
TV SCAN COMMENTS ;
DATE EVALUATED :
EVAL RECOMMENDATION :
tISTED USE :
CURRENT USER :
PUMP TYPE :
MAINTENANCE :

299-E33-16
216-B-8 Crib
200 Aggregate Area Management Study (20 D-BP-5)
N 45,887 U 52,815
N 451,053 E 2,242,392 [HANCONVI
Jan53
258.O-ft
257.8-ft
240.3-ft, Jan53,
231 .4-ft, 03 Apr92 .
8-in, carbon steel, +0.5*-247.0-f t;
632.53-ft
632. O-ft, Estimated
23~*246.ft
Not applicable
FIELD INSPECTION, 03Apr92
No pad. Capped, not locked. No posts, no permanent identification.
8-in carbon steel casing. No pup installed.
Driller
Not applicable
Not applicable
Not appl i cable
Water levels measured 22 Jan53*29Mar56
None documented
None documented
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WELL CONSTRUCTION ANfI COMPLETIOM SUMMARY----- . . . . . .. . . .. . ... ..
Orilting Sarrple WELL
t4ethod: Cable tool “

TEHPORARY
Hethod: Hard tool (nmnl HUMBER: 299-E33-17 UELL NO: 241-B-16

Drilling Additives Hanford
Fluid Used: Water Used: Not documented Coordinates: H/S N 45,894
Drillerls WA State

E/U W 52.529
State

Name: Gentz Lic Nr: Not documented Coordinates: N 451,061
Drilting Company Start

E 2.242.678

Company: Not documented Location: Not documented
Date

Card #: Not documented
Oate

T_R ‘ S
Elevation

.—

Started: ,22 Sep53 Ccrplete: 150ct53 Ground surface: 629.9-ft Estimated

Oepth to uater: 240-ft t)ct53
(Ground surface) 227.8-ft 09 Jun93 1 ~~ Elevation of reference peint: [631 .65-ftl

GENERALIZED
(top of casing)

Drillerls ~ Height of reference point above[ 1.75-ft ]
STRATIGRAPHY Log ground surface

~ Depth of surface seal
@25: SAND, SILT and GRAVEL

[ NO 1
No surface seal cfocunentd

2545: Coarse SAND
45*55: SANO, very little SILT
55w65: Coarse SAND
65w11O: SAND, little SILT
11 O*115: SANO, SILT, little CLAY
115-120: SAND and SILT
120425: Coarse SANO
125*160: SANO
160475: SANO and SILT
175.+185: SAND
185-202: Coarse SAND ~~ 8-in ID carbon steel casing,
202-208: SANO, SILT and CLAY
208-215:’ GRAVEL

+-1 .6- ft~242.5-ft

:~~244: ~~~: GRAVEL: —~ Hole diameter, 9-in ncmimt
&242.5-ft

,,
—~ 8-in casing perforations,

22CW-242.5-ft, cuts not documented

j Depth to bottcm,
241.1- ft. 10Auq93

. .

1 Hole diameter, 8-in ncxninal

: [ 244-ft 1

Drauing By: RKL/2E33-17.AsB
Date : 13 Se~93
Reference : HANFORO WELLS
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UELL DESIGNATION :
RCRA FACILITY :
CERCLA UNIT
HANFORD CC41RDINATES ;
LAM6ERT C@RD5NATES :
DATE DRILLED :
DEPTH DRILLED (GS) :
MEASURED DEPTH (GS) :
DEPTH.TO WATER CGS) :

CASING DIAMETER :
ELEV TOP CASING :
ELEV GRWND SURFACE :
PERFORATED INTERVAL :
SCREENED INTERVAL :
COMNENTS :

SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL- 299-E33-17

AVAILABLE LOGS :
TV SCAN C@lMENTS :
DATE EVALUATED :
EVAL RECC$U4ENDATION :
LISTED USE :
CURRENT USER :
PUNP TYPE :
MAINTENANCE :

299-E33-17
216-B-8 crib
:004~8gga~Ar~ea~9em-snt Study ~200-BP-5)

N 451;061 E 2,242; 678 [HANCONVI
oct53
244.o-ft
241.1-ft, 10Aug93
240.o-ft, oct53#
227.8-ft, 09 Jun93
8-in, carbon steel,
631 .65-ft

+1 .75=242 .5-ft;

630. O-ft, Estimated
22*242.5-f t
Not amlicable
FIELD” inspection. 10Aua93
No pad. Not cad or-locked. No posts, no permanent identification.
8-in carbon steel casing. No purp installed.
Dril Ler
Not applicable
Not applicable
Not applicable
Separations area semiannual water lavel measurtient,
UHC ES&M u/1 monitoring,
None documented

19Nov5349Jun93;
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UELL CONSTRUCTION AND CCWPLETION SUMMARY

)rilling S~[e UELL TEHPORARY
4ethod: cable tool Method: Hard tool (ncm~ NUMBER: 299-E33-18
)rilling . Additives

UELL NO: 224-8-4

Fluid Used: Water
Hanford .

Used: Not docmented Coordinates: N/S “N 45,626.5
)rillerls UA State

E/U U 52.85&.4
State HAD83 N 137,386.32M E

Hame: HashJRou Lic Nr: Not documented
5n,779.39m

Coordinates: N 450.793
)rilling Ccmpany

E 2.242,354
Start

;~y: Uot ‘documented .Location:Not documented Card #: Not documented TRs
Date Elevation

—- —

Started: 29Hay47 Cmplete: 23 Feb50 Ground surface: 649.34-ft Brass cap

Depth to water: 255-ft Feb50
(Ground surface) 247.1-ft 24 Jun93 ~j Elevation of reference point: [651.86-ft 1“

GENERALI ZED Drillerjs
(top of casing)

I
~Height of reference point above[ 2.52-ft I

STRATI GRAPHY Log ground surface

~ Depth of surface seal .
1*15: NOT DOCUMENTED

[C@18.5-ft]
Type of surface seal: “

15*22: SAND and GRAVEL ~ Cement grout outside 8-in casing, has
22*25; SAND 4-ft by4-ft concrete pad
25-36: SAND and GRAVEL
36*45: CLAY and GRAVEL ~ 15-in hotlonstem auger
45-52: SAND overdrilled hole to 18.5-ft
52*55: GRAVEL .
55*65: GRAVEL and CLAy
S5420: CLAy and SANO

120*139: SILT
13%140: SAND
16C@165: SAND and fine GRAVEL ~~ 8-in ID carbon steel casing,
165480: Coarse SAND
180*195: SAND and fine GRAVEL

+2.5*271-ft (after extension)

195*200: CLAY and fine GRAVEL
200H210: Coarse SAND, light CLAY —~ Hote d~ameter, 9-in nominal
21 O*239: CLAY @-271-ft (after extension)
~9M248: Coarse SAND, s~ CLAy
248*250: SAND
250-255: Coarse SAND
255*257: LAVA dust
257*264: LAVA rock
264*265: SAND
265*269.5: LAVA rock
269.5*270: Fine SAND
270w272.5: UNDOCUMENTED
272.5 M278: 8ASALT —~ 8-in casing perforations,

24@260-ft. 2 holes/ft/rd
NOTE: Above depths are as-drilled. .246-266 ft after extension

About 6-ft of fill uas added
to ground surface and casing
extended 8-ft in Apr and 0ct92.

REMEDIAT ION:
21 Apr92 by WHC GUWS ~

Extended 8-in casing. Amount
not documented.

Not documented
. . . .

About 6-ft of fill added to site.
0ct92 byWHC GUWS. ~~ Hole diameter, 8-in nomina(

Removed otd pad and overdrilled ‘265*278-ft as-drilled
8-in casing w/15-in 00 hollowtem 271~284-ft after extension
auger to 18.5- ft. Grouted annulus.
Excavated for and installed
4-ft by 4-ft concrete pad mith brass —1 Borehole drilled depth: [ 278-ft ]
survey marker and 4 protective posts. *284-ft
Extended casing l?-in (total of ‘8-ft). ●=present estimated depth

Primed and painted casing and protective posts. . from ground surface .

4
Drawing By: RKL/2E33-18.AsB
Date : 13 SeD93
Reference : HANFORD WELLS
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SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL - 299-E33-18

WELL DESIGNATION :
RCRA FACILITY :
CERCLA UNIT :
HANFORD COORDINATES :
LAMBERT COORDINATES :

DATE DRILLED :
DEPTH DRILLED (GS) :
HEASURED DEPTH (GS) :
DEPTH TO UATER (GS) :

CASING DIAMETER :
ELEVTOP OF CASING :
ELEV GROUND SURFACE :

299- E33-18
SST-241-B Farm
200 Awxegate Area Hanamment Studv (200-BP-1)
II 45;~26;5 u 52,854.4 [270: t92-200El -
N 450,793 E 2,242,354 [HANCONVI
N 137.386.32m E 573.779.39M [270ct92-NAD831
Feb50-
278-f t
262.5-ft. AuQ90 TV
255-ft, ~eb5b;
247.1-ft, 24 Jun93
8-in, carbon steel, +2.52~-265-f t
651.86-ft, [270ct92-NGVO ’291 was 643.62-ft (17Sep90-200E)
649.34-ft. Brass cap [270ct92-NGVD*291 was 643. O-ft Estimated

PERFORATED INTERVAL : 24@260-fi
SCREENEO-lNTERVAL
COMMENTS

AVAILABLE LOGS
TV SCAN CONNENTS

OATE EVALUATEO

:
:

:
:

EVAL RECOMMENOAT 10N :

LISTEO USE
CURRENT USER

PUMP TYPE
MAINTENANCE

REHEDIAT ION

:
:

:
:

:

Not a~l icab[e
FIELD INSPECTION, 240ct89,
Carbon steet casing. 2-ft round pad, no posts, capped not locked.
Identification on brass cap.
FIELD INSPECTSON, 200ct92,
8-in carbon steel casing, capped and locked.
4-f t by 4-f t 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; Bottcin of casing: 252-ft; Depth to uater: 236-ft
Sample bottle floating at 236-ft. Another sample bottle was suspended at
245-ft and tuo more sampie bottles were on bottom. Perforations could not
be seen due to the scale build-up. Sample bottles need to be removed. from the Hell. .
The uel 1 needs to be scrubbed and redeveloped.
27Aug90;
Depth to bottom: 262.5-ft, sa~te bottle on bottcm;
Bottom of casing: 255-ft; Oepth to water: 238.8-ft
~~er~tions started at 250-ft, last perf seen at 251-ft. Water clear.

1. Remove 2-ft cot tar and install a 2-in void grout surface seal outside
8-in casing to approximately 18-ft, OR;

2. Perforate 3*18-ft and instatl a 4-in liner with cement basket to approximately
20- ft. Pressure grout to 40-psi.

3. Instalt protective posts and concrete pad per WAC 1~-160-510 and field
conditions.

4. Perforate 8-in casing approximately 238*250-ft.
5. Shorten monitored interval to approximately 15-ft by plugging back to

approximately 260-ft belo~ ground surface.
6. Survey to water level measurement standards.
SST monthly Mater level measurement, 17Aug5@24Jun93;
IJHC ES(4M M/1 monitoring and RCRA sampling,
UHC ER character zat i on
Electric submersible
09Nov89; Removed electric suhnersible punp.
13 Nov89; TV camera survey.
29Nov89; Installed electric sutanersible IMP.
27Jul&OlAug90; Pulled -, brushed casing and bai led debris.
2W21Aug90; Bailed and developed with psnp to <5 NTU.
31 Aug90; Removed 2 s~le bottles. Installed - and capped well.
21 Apr92; Casing extended, amount not documented.
05*070 ct92; Overdri 1 led 8-in casing to ‘5- ft.

Obstruct ion encountered, probable undocumented 10- in casing.
08*100 ct92; Removed old pad.
120ct92; Overdri lled to 18.5-ft n/15-in 00, 10.25-in ID hollowstem auger.
130ct92; Grouted annul us between 8-in casing and overdri 1 led hole with

19 sacks ceinent, Al pom~er added.
140ct92) Excavated for pad and posts.
160ct92; Instal ted 4-f t by 4-f t concrete surface pad ~ith brass survey marker

and 4 protective posts.
190ct92; Extended 8-in casing 17-in. Stamped identification on survey marker.
270ct92; primed and painted ~ellhead and posts.
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Irilling Sarpte UELL
lethod: Cable tool Method: Hard tool” (ncm~

TEMPORARY
HUMBER: 299-E33-19

Iri LLing Additives
UELL NO: 241-B-20

Hanford
‘luid Used: Water Used: Not documented .Coorciinates: N/S N 451745.7 E/U U 52.629.4
lrillerls WA State State NAD83
lame: Rwknan

137,422.86m .
Lic Nr: Not documented

5738847.84m
Coordinates: N 450,913 E 2,242.579

lrilling Company Start
kxnpany: Not documented Location: Not documented Card #: Not documented T_ R_S
late Date Elevation
;tarted: 18 Jun56 Complete: 25 Jun56 Ground surface: 636.7-ft Estimated

Depth to water: 242-ft Jun56
(Ground surface) 231.9-ft Apr90 I ~~ Elevation of reference point: [63 B.72-ftl

GENERALIZE
(top of casing)

Driller:s ~ Height of reference point above[ 2.O-ft ]
STRATIGRAPHY Log ground surface

~ Depth of surface seal [ ND
)*22: GRAVEL and SAND

1
No surface seal documented

!2*29: Coarse SAND, s- GRAVEL .
!%34: GRAVEL, SILT and SAND
14*78: Coarse SAND, s~ SILT and GRAVEL
~*if2: SAND, s~e SILT
112M128: Coarse SAND
128*139: Mediun coarse SAND
139*157: Coarse SAND
157*200: Coarse SAND and SILT, “.

some GRAVEL
!00++209: Coarse SAND, s%e SILT

and GRAVEL —1 8-in ID carbon steel casing,
!0%221: SILT

221-249: GRAVEL and SAND, large
+2. @+-2b9- f t

GRAVEL and BOULDERS
24%252: Black BASALT ~~ HoLe diameter, 9-in nominat

G=249-f t

NOTE;
‘Uel( is in high-level
radiation zone and caving area.

~ 8-in casing perforations,
217*248 ft &15 holestft

l--

~ Hole diameter, 8-in ncminal
-24+252-f t

z; Borehole drilled depth: [ 252-ft

Drauing By: RKL/2E33-19.AsB
Date : 13 Se~93
Reference : HANFoRD WELLS

UELL CONSTRUCTION AND COMPLETION SUHNARY
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SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
“ RESOURCE PROTECTIONWELL - 299-E33-19

UELL DESIGNATION :
RCRA FACILITY :
CERCLA UNIT :
HANFORD COORDINATES :
LAJ4BERT COORDINATES :

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

CASING DIAHETER :
ELEV TOP CASING -
ELEV GRWND SURFACE j
PERFORATED INTERVAL :
SCREENED INTERVAL :
CMMENTS :

AVAILABLE LOGS :
TV SCAN COMMENTS :

DATE EVALUATED :
EVAL RECOMMENDAT ION :

LISTED USE
CURRENT USER
PUMP TYPE
MAINTENANCE

:
:
:
:

299-E33-19
SsT-241-B-Farm
200 Aggregate A~a Management Study (200-BP-5)
u 45,745.7 52,629.4 [17Sep90-200Eastl
N 450,913 E 2,242,579; [HANCONw
N 137,422.86M E 573,847.84m [17Sep90-NAD831
Jun56
252-ft
236.5-ft
242-ft, Jun56;
’231 .9-f t, Apr90
8-in, carbon steel, +2. @-249-ft.
638.72-ft, [l?Sep90-200Eastl
637. O-ft, Estimated
217*248-f t
Not appl icsbte
FIELD INSPECTION 01 Apr92,
8-in carbon stee~. No posts, no pad, capped, not Locked.
No permanent identification. No punp.
Uel 1 in high- level radiation zone, elso surface caving.
OTHER;
Driller
10Apr90;
Depth to bottom: 236.5-ft
Depth to uater: 231 .9-ft, floating debris. Dislodged scale and floating debris.
Vadose zone casing: Scale/rust visible, a piece of rusted casing nas
protruding into uell.
Perforations not visible.
Submerged casing: Casing in bad shape, scale/rust.
Areas of rusted casing protruding into Mel 1.
Aug90
DECOMMISS1ON: Decomni ssi oning requi red. This wel 1 has extremely degraded casing,
is located in a radiation zone and is in a crib cave-in area.
Access is cliff icu~t for equip.nent or personne(. Any modification or maintenance
is dependent on gaining required access.
1 ) Perforate from 3-ft below ground surface to total depth.
2) Instal 1 sand plug 230-ft to total depth. Set bentonite plug 225%?30-f t.
3) Place cement grout 3*225-f t.
4) Cut casing at 3- ft. F i 1 L excavation and compact to grada.
Water level measurered Apr?2*Ju174
None documented
None documented
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WELL CONSTRUCT ION AHD CWPLETION SUMHARY.

)rilling San-pie UELL
!ethod: Cab(e toot

TEHPORARY
14ethod: Hard tool (nom~ lUJilBER: 299-E33-20 ~LL HO: 603-B-2

)rilling Additives Hanford
:luid Used: Uatkr Used:Not documented Coordinates: N/S N 45,644.S
)rillerls WAState

“E/U U 52,629.7
State HAD83 N

lame: Rwknan
137,398.llm E

Lic Nr: Not documented Coordinates: N
5n8847.82m

450.832
)rilling Company Start

E 2.242.578

:onpany: Not documented Location: Not documented Card #: Not documented
)Xe Date

T_R_ S
E 1evat i on

;tarted: 26 Jun56 Complete: 05 Ju156 Ground surface: 638.8-ft Estimated

Depth to uater: 2~3-ft Ju[56
(Ground surface) -234-ft Nov89 TV Elevation of reference point: [640.08-ft]

(top of casing)
GENERALIZED Oriller$s Height of reference point above[ 1.25-ft I
STRATIGRAPHY Log ground surface

Depth of surface seal
W8: SAND and GRAVEL

[ Ck60-ft ]
Type of surface seal:

].36: GRAVEL, s~ SAND Cement grout between 6-in liner
Jb82: Coarse SAND, some GRAVEL and 8-in (perforated) casing “

and SILT Has 2-ft round collar
j2*162: Medim to coarse sANO,

some SILT

162”198: g~SyL;AND, s~e GRAVEL

8-in ID carbon steel casing,
+-o.5-254-f t
Perforated during remediation

198*203: Mediun to coarse SANO (MO and 75~120-ft
~03w226: SILT and fine SAND
~26+254: GRAVEL, !jAND and BolJLDERS

254 : BASALT 6-in ID carbon steel liner,
+1 .25*-234-ft

Hole diameter, 9-in nuninal
40TE: Remediation JunB3. By &254-f t

David (Garcia?)

\

8-in casing perforations,
ti60 and 75*120-ft, >2 cuts/ft
225*251-ft, >5 hotes/ft

Pea-graveL and fine sand filter pack,
225*254-ft

6-in stainless steel telescoping screen,
23%254-ft. #lo-s[ot
5-ft blank section, assuned
.234rn239-f t

Borehote drilled depth: t254-ft :

Drauing By: RKL/2E33-20.AsB
Date : 13 SeQ93
Reference : HANFORO WELLS
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WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD COORDINATES
LAMBERT COORDINATES

DATE DR1 LLED
DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH TO WATER (GS)

CASING DIAMETER

ELEV TOP OF CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL

CCWMENTS

AVAILABLE LOGS
TV SCAN COMMENTS

DATE EVALUATED
EVAL RECOMMENDATION
L1 STED USE
CURRENT USER
PUHP TYPE
MAINTENANCE

:
:
:
:
:

:
:
:
:

:

:
:
:
:

:

:
:

:
:
:
:
:
:

SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL- 299-E33-20

299-E33-20
SST-241-B-Farm
200 Aggregate Area Flansgemant Study (200-BP-1)
N 45,664.5 U . 52,629.7 [17Sep90-200 East]
N 450,832 E 2,242,578; [HANCONVI
N 137,389.llm E 5~,847.82m [17Sep90-NAD831
Ju156/Remediation - Jun83
254-ft .
254-ft, NovB9 TV
243-ft, Ju156;
234-ft, Nov89 TV
8-in, carbon steet, ‘0.5*254-f t;
6-in carbon steel, +1.2--234-ft
640.87-ft
639.6-ft Estimated
@@, 7%120 and 225*251 -ft
23%$254-ft, 6-in telescoping,
stainless steel, 10-s tot
FIELD INSPECTION, 01 Apr92,
Carbon steei casing (2). 2-ft round pad,
capped not locked, no posts.
No Dermanent identification.
Gro-hnd caving area and high radiation zone.
OTHER:
Dri~ter
Nov89, depths referenced to ground surface;
Depth to bottom: 254-ft
Bottom of casing: 254-ft “
Depth to uater: ‘234-ft
Screen startad at 236-f t and ended at 254-f t. Very
on casing or screen. Sediment bui id-up on bottom.
Well can be used as is.
Not applicable
Not applicable
Water levels measured 18Aug65@4Feb86
None documented
None documented
07Nov89; TV camera survey.

little scale build-up
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UELL CONSTRUCTION AND CWPLETSON SU14N.ARY

rilling Sanple WELL TEHPORARY
lethod: Cab(e tool Method: Hard tool (ncm~ W:; 299-E33-21 WELL NO:
lrilling Additives
‘luid Used:Not documented Used: Not documented Coordinates: N/S N 45 .32G.4
lritter$s MAState

EIIII V 53.855.1
State NAD83 N 137, Z93.IiOra E

lame: Gentz Li c Nr: Not documented
573,474.67In

Coordinates:N 450.488
Irilling C-any Start

E 2,241,354 “

bmpany: Not documented Location: Not documented Card #: Not documented T_ R_ S
late Date Etevation
;tarted: 19 Feb57 CoIptete: 05Apr57 Ground surface: 663.5-ft Estimated

Depth to water: 261-f t Acm57
(Ground surface) 261 .7-ft 23 Jun93

1
1 y; Elevation of reference point: U568.13-ftl

GENERALIZE Drillerls
(top of casing)

r ~Height of reference paint above[ 4.6-ft 1
STRATI GRAPHY Log groucd surface

~

- r’:~

[ ;:p:;r::cu;~d~~ntd 1[ NO
)45: COBBLES, GRAVEL, SAND and SILT
15w21J: BWLDERS, COBBLES, GRAVEL

and SAND
!026: COBBLES, GRAVELS and SAND
!6.46: COBBLES and GRAVEL
\6*72: Coarse SANO
?ZW90: SAND . Little SILT
)095: SAND and SILT
p5w140: Coarse SAND
140*155: Fine and coarse SAND
155*165: SAND
165485: SAND - little SILT ~~ 8-in ID carbon steel casing,
185*190: Fine and coarse SAND +4 .t%-279- f t
190*200: SAND and GRAVEL
~0~210: Coarse SAND and GRA~L
21 O*215: Coarse SAND ~; Hole diameter, 9-in nominal “
215*225: SAND - Little SILT “
225*245: SAND, SILT and GRAVEL

ti-279-f t

245*250: Coarse GRAVEL - COBBLES
250-255: Small GRAVEL
255*260: SAND and GRAVEL
26(k275: Coarse GRAVEL and SAND
275*279: COBBLES, GRAVEL and SAND

279*282: BASALT

; 8-in casing perforations,
235*270-ft, 6 cutslft
270*275-ft, 2 cuts/ft

1
[J--

j Hole diameter, 8-in ncminal
‘27*282-f t

~~ Borehole dritted depth: [ 282-ft

Draning By: RKL12E33-21.AsB
Date : 13 Sep93
Reference : HANFORO WELLS

I
I
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SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL - 299-E33-21

UELL DESIGNATION
RCRA FACILITY
CERCLA UN1 T
HANFORD CMRDINATES
LAHBERT COORDINATES

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

CASING DIAJ4ETER
ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
CCM14ENTS

AVAILABLE LOGS
TV SCAN COMMENTS

DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE
CURRENT USER
PUMP TYPE
MAINTENANCE

:
:
:
:
:

:
:
:
:

:
:
:
:
:
:

:
:

:
:
:
:
:
:

299-233-21
SST-241 -BX-Farm
200 Aggregate Area Hg~ag~t Study (ZOO-BP-5)
H 45,324.4 U [17Sep90-200El
N 450,483 E 2,241:354’ [HANCONVI
N 137,293.40m E 5Z3.474.67m [17Se@0-NAD831
Apr57-
282-ft
279-ft
261 -f t, Apr57;
261 .7-ft, 23 Jun93
8-in,” carbon steel, +4.6* -279- ft.
668. 13-f t, c17Sep90-200El
663.5-ft, Estimated
~s.z~.ft
Not applicable
FIELD INSPECTION, 230ct89,
Carbon stee(. No pad, no posts, capped, not locked. No permanent .ident i f i cation.
Submersible pup installed.
OTHER;
Driller
20Mar90;
Depth to bottom: 278.8-ft
Depth to iiater: 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 belou uater.
Perf orat ions started at 236.8-f t, 4 cuts/rd/f t.
Clean and in good shape above uater. Not visible belom uater.
Not applicable
Not appt i cable
SST water leve~ measurement, 20Apr73.Q3Jun93:
UHC ES&M w/1 monitoring and RCRA sampling
Electric submersible
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UE~L CONSTRUCTION AND COHPLETXON SIMMARY .

rillfng Sarrple Diammd Drill WELL TEMPORARY
ethod: Cable too[ Hethod:&” drive barre[ NW:; 299-E33-22 NELL NO: 299-E33-2A
rilling Additives .
luid Used: Not documented Used: Not docur-ented Coordinates: N/S N 46.529.4 EfU V53;358.6
riller:s VA State State NAD83 H 137,661.06m E 5i5,62ft.94m
ame: H Hatch Lic Nr: Not documented Coordinates: N 451,694 E 2.241.847
rilling Coqany Start
onpany: Natch Dri[linq Co Location: Pasco, WA Card #: Not documented T_R_S
ate Date Elevation
tarted: 23 JuL65 Cc@ete: 06Aug65 Ground surface: 626.6-ft Estimated

Depth to uater: 224-ft Auq65 .
(Ground surface) F ~; Elevation of reference point: [629.20-ft]

(top of casing)
GENERALIZED Engineers ; Height of reference point abovet 2.6-ft 3
STRATI GRAPHY Log ground surface

~ Depth of surface seal [ CW207-ft]
N14.5: Not documented Type of surface seal:
4.5: Not documented (Low level contain) ! Cement grout betueen 4-in liner
7-19: SAND and GRAVEL (4Rad) and 6-in (perforated) casing, has
!0: Fine SANO & GRAVEL (High exposure)
!4.5: Med SAND

18-in round collar
(4.5Rad)

!5.5: (2.5Rad) i 6-in 10 cerbon steel casing,
!7,29: Med SAND, few PEBBLES (3.5Rad) +1 .z*232-ft.
~0,31: MeWcse SAND (2,500mr$-1,000mry) Perforated during remediation
i4,36: Csewned SAND and pea GRAVEL h207-ft. 2 cuts/rd/ft
~8: Fine SAND & pea GRAVEL, some SILT
12,45,47: Fine SAND & pea GRAVEL —~ 4:in ID carbon steel liner,
~2: Fine SANO, SILT & pea GRAVEL +2.6m217-ft
;5: Cse SAND, layer/GRAVEL (20mr@-10mry)
;9,62: Cse SAND & gravel (l Omr#-5mry)
i2: SAND(Next day) (100mrp-40mry) —1 Hole diameter, 7-in ncminal
%: SAND
;7*80: Me~cse SAND
!0: Finer SAND
)6: Cse SAND, some pea GRAVEL
)5,97*101 Drive Sample: SAND
106: Fine SAND, some fine GRAVEL
Ill: CLAY lens 4*6-in thick, between SAND
115-125: Csemed SAND (very little contarn)
125*129: Not documented
129431 :.Cse SAND, fe~ PEBBLES (no contain)
132: SAND & PEBBLES
138: SAND wlfen batls of SILT/CLAY
142*160: SAND and pea GRAVEL “ a 217-ft
16 CW161: Fine SANO, some SILT .
168,174: SAND and pea GRAVEL ~ 8-in casing perforations,
179: SAND , GRAVEL & PEBBLES
184,190: Cse SAND and GRAVEL
192: SAND w/some CLAY & GRAVEL
194,198: SAND & GRAVEL . Depth not documented
204: SILT & GRAVEL
210,216: SILT, SAND &GRAVEL ~ Hole diameter, 6-in ncminal
220: SANO, SILT & GRAVEL
224,230,233: SAND & GRAVEL

~! Borehole drilled depth: [ 234-ft
REMEDIATION:
Mar79 by Bultena”

Set cement plug, depth not documented.
.

Perforated 217+Q31-ft, 1 cut/rd/ft
and Ck207-ft, 2 cuts/rd/ft.
Installed 4-in liner to 217-ft.
Cemented anrdus. .

Drawing By: RKL12E33-22.ASB
Date : 13 Sep93
Reference : HANFORD WELLS
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WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD COORDINATES
LAMBERT COORDINATES

DATE DRILLED
DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
OEPTH TO WATER (GS)
CASING OIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL

COMHENTS
AVAILABLE LOGS
TV SCAN COKIMENTS
DATE EVALUATED
EVAL RECOMMENDATION
Ll STED USE
CURRENT USER
PUMP TYPE
MAINTENANCE

:
:
:
:
:

:
:
:
:
:

:
:
:
:

:
:
:
:
:
:
:
:
:

SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS. . .
RESOURCE PROTECTION WELL - 299-E33-22 ‘-

--..—

299- E33-22
Not applicable
~004~:~g;te Area H~;=t Study

u [200E-13Apr911
N 451;694” E 2,241 ;847” [HANCONVI
N 137,661 .06m E 573,624.94m [NA083-13APr911

6-in, ~arb~n steel, +1 .75@32-ft;
4-in, carbon stee~, +2.60*217-f t
629.20-ft

%
f-S.w @ff-

*+

626.6-ft~ Estimated
0N207. 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.

Dri Lter, Engineer
Not applicable
Not applicable
Not applicable
No Hater leve[ data;
None documented
None
Casing ●xtended Apr91? /

18 Jun91 - Casing lo~ered, amount not documented
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UELL COHSTRUCTION AND CU4PLETIOH SUMMARY

]r{lling S@@e Diamond Drill WELL TEHPORARY
~ethod: Cable toot Hethod:4’1 drive barre(” NUMBER: 299-E33-23 WELL HO: 299-E33-4A
Drilling Additives
Fluid Used: Uater

Hanford
Used: Not documented Coordinates: N/S H 46,642.2

Dri[lerts o
E/U U 53.383.4

WA State State NA083 N
Mama: H Hatch

137,695 .42m E
Lic .Nr: Not documented

5Z3,617.28m
Coordinates: N 451.807 . E 2.241.822

Driltin9 Ccmpany . Start
Company: Hatch Dri llinq Co Locat{on: Pasco, VA Card #: Not documented T_ R_ S
Date Date Elevation
started: 18Auq65 Complete: 01 Sep65 Ground surface: 625.3-ft Estimated

Elevation of reference point: [628.44-ft]
(top of casing)
Height of reference point above[ 3.1-ft 1
ground surface

Depth of surface seat c *20a-ft3
Type of surface seal:
Cement grout between 4-in 1 iner
and 6-in (perforated) casing

6-in ID carkmn steel casing,
+NO*230-f t
Perforated during remediation,
CW208-f t, 2 cuts/rd/f t

4-in IO carbon steel liner,
+3.1 -213-ft

Hole diameter, 7-in n~ina[ , -
o*230-ft

Packer set:
a 213-ft

6-in casing perf orat ions,
218-230-f t, 1 cutlrdlft

Cement ptug,
Oepth not documented

Borehole drilled depth: r 230-ft 1

22@$22f3: “GRAVEL, SAND, some S1 LT
228-230: SANO/SILT w/GRAVEL .

(No, con~amination)
(Contamination,~ 205,210,215,220)

REMEOIATION, Har79 by Bu~tena
Set cement, ptug, perforated 218%?30
and “0M208-f t. Set 4-in liner to 213-ft
on packer and grouted annulus u/158 gais
cement grout.

Drawing By: RKL/2E33-23 .ASB
Date : 13 Sep93
Reference : HANFORD WELLS
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WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD CCQRD INATES
LAJ4BERT CCQRDINATES

DATE DRILLED
DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH TO WATER (GS)
CASING DIAHETER

ELEV TOP CASING
ELEV GRCiJND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
CDHHENTS

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE
CURRENT USER
PUHP TYPE
MAINTENANCE

:
:
:
:
:

:
:
:
:
:

:
:
:
:
:

:
:
:
:
:
:
:
:

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL- 299-E33-23

299-E33-23
Not awdicable
200 Aggregate Area Management Study
H 46,642.2 U 53,383.4 [200E-13APr911
N 451,807 E 2,241,822 [HANCONVI
N 137,695.42111 E 573,617.2&m [NA083-13Apr911
Seti5
230-ft
Not doctxnented
222-ft, Aug65
6-in, carbon steel, +NO*230-f t;
4-in, carbon steel, +3.12*213-ft
628.44-f t, [NGVO 129-29Mar911
625.3-ft, Estibted
0*207, 217*231 -f t
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
15 Apr91 - Casing
17Jun91 - Casing

extended, amount not documented.
lonered, amount not documented.
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WELL CONSTRUCTION AND COMPLETION SWRY ,.

lrilting Sample NELL
Iethod: Cable tool

TEHPORARY
t4ethod: Hard tool (nom~ NUMBER: 299-E33-24 UELL NO:

lrilting Additives Hanford
‘luid used: Water used: Not documented Coordinates: N/S N 46,260.7
lriller$s WA State

E/bJ U 53.790.1
State NADB3 N 137,578 .7LkP E

Hatch/B iqham
5n,493.66m

lame: Lic Nr: 0036 Coordinates: N 451.425
~rilling Company

E 2.241 .h16
Start

:ompany: Mot documented Locat i on: Not documented Card #: Not documented T_R S
)ate Date Elevation
;tarted: 17Am67 Complete: llMay67 Groucd surface: 635.98-f t Brass cap

Elevation of reference point: [637.97-ftl
(top of casing)
Height of reference pint above[ 2.O-ft ]
ground surface

Depth of surface seal [ 1*12-ft ]
Type of surface seal: .
Cement grout betueen 4-in Liner
and 8-in (perforated) casing
Has 4- ftx4-ft concrete surface pad

8-in ID carbon steel casing,
+2. 0$+-244. f t
Perforated 1*12 and 7@200-ft
during remedi at i on

4-in ID carbon steel casing,
+-2. +206.6-ft

,

Hole diameter, 9-in ncxninal
b-244-f t

Silica sand fiil,
2oo*203.3-f t
Bentonite pellets,
203.3-204.3-f t
Packer,
204.3*206.6-f t

8-in casing perforations,.
1-12 & 7@200. f t, L rd~/6 cut~/f t
21%241 -f t. 6 cuts/f t

Hole dianmter, 8-in ncininal
‘244~256-ft

Borehole dri t led depth: [ 256-ft

Drawing By: RKL12E33-24.AsB
Date : 13 Sep93
Reference : HANFORO WELLS
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SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL- 299-E33-24

WELL DESIGNATION :
RCRA FACILITY :
CERCLA UNIT :
HANFORO CWRDINATES :
LANBERT CCQRDINATES :

DATE DRILLED :
DEPTH DRILLEO (GS) :
MEASURED DEPTH (GS) :
DEPTH TO WATER ‘ (GS) :

CASING DIAMETER :

ELEV TOP OF CASING :
ELEV GRWNO SURFACE :
PERFORATED INTERVAL :
SCREENED INTERVAL :
CW!4ENTS

BVAI LABLE LOGS
TV SCAN COMNENTS

OATE EVALUATED

:

:
:

:
EVAL RECOMMENDATION :

LI STEO USE
CURRENT USER

PUMP TYPE
MAINTENANCE

REMEO I AT 10N

:
:

:
:

:

299- E33-24
ssT-241-BY-Farm
200 Aggregate Area Hy$~t Study (200-BP-1)
N 46;260.7 U t270ct92-200El
N 451,425 E 2,241 ;416” [HANCONVI
N 137.578.78M E 573.493.66M [270ct92-NADB31
Hay67-
256-ft
250-ft, Sep90 TV
230-ft, Hay67;
234 .4-ft, 22Apr93
8-in. carbon steel. +2.*-244-ft:
4-in: carbon steel: ‘+2.@207-ft.
637.97-ft, [270ct92-NGVD 1291
635 .98-fti Brass cap [270ct92-NGV0 ’291
219~241-ft
Not applicable
FIELD INSPECTION, 230ct89 ,
Carbon steel casing. 2-ft round pad, capped not locked, no posts.
Identification stamped on brass cap in pad.
FIELD INSPECTION, 190ct92,
8-in carbon stee( casing, capped and locked. 4-ft by 4-ft concrete pad
with survey marker. 4 protective posts. Not in radiation zone.
OTHER:
Driller
Oepths referenced to ground surface;
07Nov89;
Depth to bottom: 248-f t; Bottcin of casing: ‘248-ft; Depth to uater: 231-f t
Perforations start at 217-ft, 6 per rd/ft. Perforations coutd not
be seen below the water leve[ due to scale bui id-up.
Uel 1 needs to be scrubbed and redevelomd.
20 Sep90;
Depth to bottom: 250-f t, silty; Depth to uater: 231 -ft
Perforations start at 217-ft, 6 per rd/ft. The perfs above water level .
looked good. There were a lot visible belo~ uater and they were open.
13 Nov90
1. Remove existing 2-ft pad and perforate per UAC 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 a tremie pipa.
3. InstaL I protective posts and concrete pad per WAC 173-160-510 and field

conditions.
4. Survey to Mater level measurement standards.
09Sep93
1. Decommission. Well is in crib stabilization area and would penetrate

impermeable pad to be installed.
SST monthly Mater level measurement, 04 FebBW3Jun93,
UHC ES&M tt/1 monitoring and RCRA sarrpl ing,
UHC ER characterization
PNL si teuide sanp(ing 93
Electric submersible, intake at 239.4-ft, (top-of-casing).
270ct89; Pulled electric sukxnarsible punp.
07Nov89: TV camera survey.
010ec89; Instal led electric sulxnarsible pup
24&29May90; Pu[ led punp. 8rushed casing. Bai Led debris.
2A&27Aug90; Bai led and developed mel 1 mi th punp to <5 NTU.
20 Sep90; TV camera survey.
28 Sep90; Instal led puop and replaced cap.
17Aug92; Perforated 70w200 and 1*12-ft.
18Aug*02Sep92: Uelded casing packer on 4%-in CD casing.

llSep92;
28 Sep92;

oloct92;
190ct92;

Ran casing to 206.6-ft, top of packer 6)204.3~f t.
Placed 2-gal bentonite pellets, 203.3*204 .3-ft.
Placed 6-gal silica sand, 20@203.3-ft.
Tremie grouted annulus between 4 and 8-in casing id th
cement grout back to l-ft, (Al po~der addad to cement).
Excavated for posts aml pad.
Installed 4-f t by 4-ft concrete pad, brass survey marker
and 4 protective posts.
Ex~ended casing to 24-in and st~ed Men identification on marker.
Primed and painted biel lhead and protective posts.
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UE~L CONSTRUCTION AND COHPLETfON SWY

ri[ling Sa@e Drive barrel
ethcd: Cable tool Method: Hard tool
rilling Additives
luid usad: Uater Us&f: Not doctrc-entad
rillerls UA State
ame: Biqham Lic Nr: 0036
ritting Company
cwpany: Hatch Oril linq Co Location: Pasco, WA “
ate Date
tarted: 07Dec68 CompLete: 14 Feb69 -

Depth to uater: 223-f t Feb69
(Ground surface) 222.6-ft Mar88

GENERALIZED Drillerls
STRATIGRAPHY Log

I*25 : GRAVEL and cOBBLES
!5*30: SANO & GRAVEL
;@ : SAND
iGM130: Not documented

SAND & SILT
SANO, SILT, some pea GRAVEL
SAND & GRAVEL
GRAVEL & COBBLES

130-140:
140450:
15(h200:
!OO*220 :
!20435 :
!35*240 :

SAND, GRAVEL, COBBLES
BASALT

Drauing By: ftKL/2E33-25.AsB
Date : 13seD93
Reference : HANFORD WELLS I

UELL TEMPoRARY
NUNBER: 299-E33-25 WELL NO:
Hanford
Coordinates: N/S N 46,600 E/U u54.21O
State
Coordinates: N 451,763 E 2,240,996
Start
Card #: Not documented T_ R_ S
Elevation
Ground surface: 627.8-ft Estimated

—1
1

r I
I

~
t
I

I

Elevation of reference point: [631 .02-ft~
(top of casing)
Height of reference point above[ 3. I?-f t 1
ground Surface

Depth of surface seal
No surface seal documented

6-in 10 carbon steel casing,
+3. 2*235- f t

Hole diameter, 7-in ncatinal
D%!35-ft

6-in casing perforations,
199*233- ft. 6 cutslft

Hole diameter, 6-in ncmina~
235*240-ft

Borehole dri 1 led depth:

[ ND

[ 240-ft
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UELL DESIGNATION :
RCRA FACILITY :
CERCLA UNIT :
HANFORD COORDINATES :
LAMBERT COORDINATES :
DATE OR I LLED :
DEPTH DRILLED (GS) :
MEASURED DEPTH (GS) :
DEPTH TO WATER (GS) :

- . .

SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL - 299-E33-25

CASING DIAHETER :
ELEVTOP OF CASING :
ELEV GROUND SURFACE :
PERFORATED INTERVAL :
SCREENED INTERVAL :
COMMENTS :

AVAILABLE LOGS :
TV SCAN COMMENTS :
DATE EVALUATEO :
EVAL RECOMMENDATION :
LISTEO USE :
CURRENT USER :
PUMP TYPE :
MAINTENANCE :

299-E33-25
Not applicable
;004~g;gate Are:4H~09ement Study

, u.
N 451;763 E 2,240; 996 [HANCONVl
Feb69
240-ft
Not documented
223-ft, 14Feb69
222.6- ft. 31 Har88
6-in, ca;bon steel, +3.17*235-ft
631.02-ft,
627.85-f t. Estimated
199*233- f i
Not applicable
FIELD INSPECTION, 06 Feb90,
6-in carbon steel casing. Capped and locked, no posts.
No pad. Not in radiation zone.
OTHER:
Driller
Not applicable
Not applicable
Not applicable
Water levels measured, 04 Feb86*31Mar88
None documented
None documented
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Irilling . Sample WELL
lethod: Cable tool

TEHPORARY
Method: Ha~d tool (nom) NUHBER: 299-E33-26 UELL NO:

Irilling Additives .
Lluid Used: Water

Hanford
Used: Not documented’ Coordinates: N/S N 46,600

Irillerls .
E/U U 54.315

WA State State
lame: Biqham Lie Nr: 0036 Coordinates: N 451.762
Irilling

E “ 2.240.891
Company Start

Not documented:ompany: , Location: Not documented Card #: Not documented TRS
late Date Elevation
itarted: 18 FebS9 Cwnptete: 05 Mar69 Ground surface: 630.34’-ft Brass caD

Depth to Hater: 214-ft Mar69
(Ground surface) 229.4-ft 28 Jun93 Elevation of reference pint: [632.77-ft]

GENERALIZE
(top of casing)

Drillerts Height of reference point above[ 2.43-ft ]
STRATI GRAPHY Log ground surface

Depth of surface seal
K1O: GRAVEL and COBBLES

[ @19”ft 1
Type of surface seal:

0+d5: GRAVEL, COBBLES&BCULDERS Cement grout outaide 6-in casing, has
5tt25: GRAVEL and BoIJLDERS 4-ft by4-ft concrete surface pad
!5M30: GRAVEL and COBBLES
;Ih31: SAND and COBBLES 15-in hollow-stem auger overdrilled
11M35: sILT, SAND and GRAVEL hote to 19-ft
15w70: sAND and GRAVEL
‘0-95: SANO and SILT
15415: SANO
‘15w140: SAND and SILT
14(M190: SILT and GRAVEL
91M2U5: SAND, GRAVEL and COBBLES
!05-235: SAND and GRAVEL

6-in ID carbon steel casing,
,+2 . 4W-239- f t

!35*239: SAND, GRAVEL and COBBLES
!39*240: BASALT

Hole diameter, 7-in nominal
1%-239-ft

REMEDIATION:
22 Nov*13Dec91 byUHC GNUS 6-in casing perforations,

Overdrilled 6-in casing to 19-ft
uith 15-in hollow-stem auger bit

19%+220-ft. 6 cuts/ft by TV
Perforations extend belon uater

Grouted annulus u/cement grout.
Excavated for and installed
4-ft by 4-ft concrete surface pa
brass marker and4 protective po

Borehole drilled depth: r 240”ft :

Drawing By: RKL/2E33-26.ASB
Date : 13 SeP93
Reference : HANFORO WELLS
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UELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD COORDINATES
LAMBERT COORDINATES
DATE DRILLED
DEPTH DRILLED (GS)
14EASURED DEPTH (GS)
DEPTH TO WATER (GS)

. ..

CASING DIANETER
ELEV TOP OF CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
CCW4ENTS

AVA1 LABLE LOGS
TV SCAN COMMENTS

SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL- 299-E33-26

DATE
EVAL

EVALUATED
RECWMENDATION :

:
:
:
:
:
:
:
:
:

:
:
:
:
:
:

:
:

:

LISTED USE
CURRENT USER

PUHP TYPE
MAINTENANCE

REMEDIATION

:
:

:
:

:

299-E33-26
Not applicable
200 Aggregate Areg4M~gement Study (ZOO-BP-1)
N 46,600 U
N 451,762 E 2,240; 891 [HANCONVI
Mar69
240-ft
241 -f t Aug90 TV
214-ft, Mar69;
229.4-ft, 28 Jun93
6- in, carbon steel, +2.43*-239-ft
632.77-f t, [25 Feb92-NGVO ’291
630.34-f t, Brass cap [25 Feb92-NGVD 1291
‘19%Not docunanted-ft
Not applicab~e
FIELD INSPECTION, 06 Feb90,
Carbon steel casing. Capped and locked, no posts.
2-ft round pad, identification stanpd on brass cap in pad.
FIELD INSPECTION, 150ct92,
6-in carbon steel casing, capped and locked.
4-ft by 4-ft “concretepad ~ith identification stamped on marker, 4 protective posts
OTHER :
Driller
Depths referenced to ground surface;
02 Nov89;
Depth to bottom: 237-ft; 8ottam of casing: Not detected; Depth to uater: 226-ft
Vadose zone casing: corrosion/scale present. The perforations started at
199- ft. Found 6 perforations per rd/f t extending down to ‘220-f t.
Perforations couldritt be distinguished below the uater level.
Sutanerged casing: The casing is corroded and scaled over and requires
scrubbing prior to use. Follo~ing scrubbing the uell should be redeveloped.
27Aug90;
Depth to bottom: 241-f t, gravel; Depth to nater: 229-f t, floating debris
Vadose zone casing mas clean. Perforations started at 199-ft, 6 rd/ft.
Submerged casing clean. Some perfs visible. Uater clear, some suspended debris,
probably algae.
13 Nov90
1. Remove 2-ft CO[ lar and install a 2-in void grout surface seal outside

8-in casing to approximate~y 18-ft, OR!
2. Perforate 3*18-ft and install a 4-in llner with cement basket to approximately

Zo-ft. Pressure grout to 40-psi.
3. Install protective posts and concrete pad per UAC 173-160-510 and field

conditions.
4. Survey to uater level measurement standards.
200BP-1 monthly Mater level measurement, 04 Feb86*28Jun93,
UHC ES&M w/1 monitoring,
UHC ER characterization,
PNL site~ide sampling 93
Hydrostar, intake at 234.9-ft, (top-of-casing).
120ct89; Removed electric sutxnarsible -.
02Nov89; TV camera survey.
28 Nov89; Instal led suilxnersib[e purp.
14 May90; Pulled ptmp, scrubbed casing, bai led debris arid fill.
15&16Aug90; Bai Led and deveioped uith - to <5 NTU.
27Aug90; TV camera survey.
28Aug90; Installed hydrostar pup
22Nov91; Remaved concrete pad.
02Dec91; Overdri lled 6-in casing to 19-ft M/lS-in auger.

Grouted annulus u/cement grout (Al pouder added).
050ec91; Excavated for surface pad and protective posts.
060ec91; !nstal led concrete pad, brass marker and 4 protective posts.
09Dec91; Repaired casing, stamped ntier on brass cap.

Did not extend casing.
12*13Dec91; Primed ar@ painted cap, casing and posts.
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WELL CONSTRUCTION AND COMPLETION WRY

Iril(ing Sanple WELL TEIIPORARY
Iethod: Cable tool i4athod: Hard toot (nc@ NUMBER: 299-E33-27 UELL NO:
lrilling Additives Hanford
‘luid Used: Mater Used: Not documented Coordinates: N/S N 45.470 E/U U 53,220
lrillerl$ WA State State
lame: Rodda/Baker Lic Nr: Not documented Coordinates: N 450.635
trilling

E 2.~.41,9BB
Company Start

hnpany: Not documented Location: Not documented Card #: Not documented TRs
)ate Oate E(evation

.— —

;tarted: 27Apr70 C~lete: 23 Ju170 Ground surface: 655. Sll-ft Brass cap

Depth to uater: 255-ft Ju170
(Ground surface) 228.4-ft Feb91 1—-~ Elevation of reference point: [656 .17-ft]

GENERALIZE Drillerls
(top of casin9)
Height of reference point above[ 0.3-ft ]

STRATIGRAPHY Log ground surface

)-20: GRAVEL end COBBLES
Depth of surface seal [ CM20-ft ]
Type of surface seal:

!@$44: sANO and GRAVEL Ceinant grout bet~een 4-in liner
\4~242: SAND and sIL7 and 6-in (perforated) casing. Has
U+2*255: SANO
155*265: Not documented (1976)

2-ft round cement pad.

6-in ID carbon steel casing,
-O*25$ f t
Perforated during remediation,
(W20 & 90%230- ft. 2 Cutsfft

4-in ID carbon steel Liner,
*o.3-240-ft

Hole diameter, 7-in nominal
@255-ft

.

REMEOIATION: May74, by Rodda “ Packer set:
Apr76, by Hatch

[ 240-ft 1
a 240-ft

Aug-0ct76, by Bultena
and Evans.

Perforated 6-in casing and instal[ 6-in casing perforations,
packer at 240- ft. Grouted betmeen Not documented during drillinq
casing O*236 ft.

HOTE: Har90 TV run noted fill at
230.9-ft, debris and silt.
Depth to water is about
27-ft above previous imcl
expected.

Hole diameter, 6-in ncminal
255*265-ft

Borehole drilled depth: [ 265-ft :

‘

Drawing By: RKL/2E33-27.ASB
Date : 13 Sep93
Reference : HANFORD WELLS
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WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD COORO INATES
LAMBERTCDORD INATES
DATE DRILLED
DEPTH DRILLEO (GS)
MEASURED DEPTH (GS)
DEPTH TO WATER (GS)

CASING DIAJ4ETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS

DATE EVALUATED

:
:
:
:
:
:
:
:
:

:

:
:
:
:
:

:
:

:

SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE’PROTECTIONWELL- 299-E33-27

EVAL RECCWIENDAT ION :
LISTED USE :
CURRENT USER :
PUMP TYPE :
MAINTENANCE :

299-E33-27
SST-241 -BX- Farm
200 Aggregate Area Management Study (200 -BP-5 )
N 45,470.5 U 53,219.3 [17Sep90-200El
N 450,635 E 2,241,989 [HANCONVI
Ju170
265’-f t
Z31-ft
255-ft, Ju170;
228.4-ft, OlFeb91
6-in, carbon steel, ‘C@255-ft.
~~~i::bon steel, +0.3*-240.-f t

- [17Sep90-200El
655 188-f t: Brass cap [17Sep90-200El
Original 6-in not documented; remediation @20 & 90@30-ft, 2 cuts/rd.
Not applicable
FIELD INSPECTION, 270ct89,
Carbon steel casing, capped, not locked.
2-ft round pad, no posts. Well ntier marked on brass cap. No pup. .
In surface radiation zone.
OTHER;
Driller
28Mar90;
Depth to bottom: 230.9-ft, debris and silt.
Depth to water: 227.6- ft. maY be of outside oriqin.

Depth should- be about 255-ft. -
Vadose zone casing: Some rust.
Camera did not get out of .4-in casing. Well has a~arently filled in.
Not applicable
Not applicable .
Mater levels measured 29May9@Ol Feb91
UHC TURS radiation monitoring
None documented
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UELL CONSTRUCTION AND CU4PLETION SWRY

lrilling Sample
Iethod: Cable tool tiethod: Drive barrel
Iri[Ling 200 E Uater Additives
‘luid Used: SupP[Y Used: Not documented
~rillerls WA State
lame: Watkins/Cordon Lic Nr: 1271 /0079
~ritling Cqany
:onpany: Kaiser Engineers Location: Hanford
late Date
;tarted: 24Sep87 Con@ete: 150ct87

WELL TEMPORARY
HUHBER: 299-E33-28 WELL NO:
Hanford
Coordinates: H/S N 45.596 E/U U 54.668
State
Coordinates: N 450.758 E 2.2L0.540
Start
Card #: Not documented T_ R_ S
Elevation
Ground surface: 662.66-ft (Brass caD)

Depth to mater: 257-ft 0ct87
(Ground surface) 260.8-ft 25 Jun93

GENERALIZED GeoLogist 1s
STRAT 1GRAPHY Log 1 I
(Sl=Slightly) -

;w40: Silty sandy GRAVEL
V3W50: Gravel lY SAND
$0-60: S1 gravelly.

.51 iilty SAHO
$ow~: st silty gravelly SANO

75*80: S1 gravelly SAND
30M85: Gravel ~y SAND

35-90: SAND
?5+105: St gravelly SANO
105-110: SAND
11 O*115: Silty SAND
115420: S1. g;avelLy silty SAND
120~130: S1 GRAVELLY, .

S1 silty SAND
13(W135: S1 ai lty gravelly SAND
135-160: SAND
160465: St silty gravel lY SANO
165-170: S1 gravelly,

St silty SAND
170475: S1 S.i lty gravelly SAND
175*185: Silty sandy GRAVEL
185*21O: SANO
21 O*245: Silty sandy GRAVEL
245*250: S1 silty gravelly SANO
250*265: Silty sandy GRAVEL
265-270: S1 silty grave[ty SAND
270*275: Silty sandy GRAVEL

r;I
I

—:

+

1-11
-1

. . .. . .

.-. “j--:.-.
3,

A I
I

Elevation of reference point: [664.23 ftl
(top of casin9)
Height of reference point above[ 1.6-ft 1
ground surface

Depth of surface seal [3.8*241 .5-ftl
Type of surface seal:
Bentonite crtiles,
3.8-241 .5-ft
Has 4-ft x 4-ft x 6-in
concrete pad extending
3.B-ft into annulus

4-in 10 stainless steel casing,
+1 .b255 .7-f t

$

Hole diameter, 9-in nominal
3.8*278.3-f t

Volclay pellets
241 .5*2b7.8-ft .

Sitica 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 steet teiescoDing screen.
268.@278-ft . #3.O-slet “

Borehole dri 1 led depth: [ 278.3-ft

Oraning By: RKL12E33-28.ASE
Oate : 13 Sep93
Reference : HANFORO WELLS I

1
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SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL - 299-E33-28

UELL DESIGNATION :
RCRA FACILITY :
CERCLA UNIT :
HANFORD COORDINATES :
LAHBERT COORDINATES :
DATE DRILLED .

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

CASING DIAMETER -
ELEV TOP OF CASING ~
ELEV GRWND SURFACE :
PERFORATED INTERVAL :
SCREENED INTERVAL :
COMMENTS :

AVAILABLE LOGS :
TV SCAN CC44MENTS :

DATE EVALUATED :
EVAL RECOMMENDATION :
LISTED USE :
CURRENT USER :

PUMP TYPE :
MAINTENANCE :

299-E33-28
Low Level Burial Grounds - WA-1
200 Aggregate Area Management Study (200 -BP-1 )
N 45.,596 U 54,668 [070ec87-200El
N 450,7S8 E 2,240,540 [HANCONVI
Nov87
278-ft
275-ft, Nov89 TV
257-ft, 0ct87;
260.8-ft, 25 Jun93
4-in, stainless steel, +1 .6-255 .7-ft
664.23-ft, [070ec87-200El
662.66, Brass cap [070ec87-200El
Not appl icabte
255.7~275.7-ft, 4-in,” #20-slot stainless steel
FIELD INSPECTION, 06 Feb90
4-in stainless steel casing. 4x4-ft concrete pad. 4 posts.
Uell identification starrgmd on brass cap in pad.
Not in radiation zone.
OTHER:
Geologist
19Nov89, depths referenced to ground surface;
Depth to bottcin: 275-ft
Bottom of casing: 275-ft
Depth to mater: 259.9-ft
Screen: 256-275-ft
Clean, ready for sanpl ing.
13 Nov90
1. No ramediation required. Surface seal is 3 3/4-ft, not >18-ft per WAC 173-16D.
LLBG monthly water level measurement,020ec87*Z5Jun93;
UHC ES&M Wl nwnitoring and RCRA sanpling,
UHC ER monitoring
Hydrostar, intake at 274.9-ft, (top-of-casing).
120ct89; Removed hydrostar ~ for camera survey.
190ct89; TV camera survey.
02 Nov89; TV camera survey.
28 Nov89; Reinstal lad hydrostar punp.
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UELL CONSTRUCTION AND CCM4PLET16N SUNHARY

}ri lLin9 Sample DriYe barrel WELL
lethod: Cable tool

TEHPORARY .
Method: Hard tool ~UM~J14~; 299-E33-29 WELL NO:

)ritling 200 E Water Additives
:luid Used: Supply Used: Not documented Coordinates: N/S N 45.124
)ri(lerls UA State

E/U U 54,66S
State

lame: Murohv/Robinson Lic Nr: Coordinates: N 450,285
)rilling Company “

IS 2.240.544
Start

Wnpany: Kaiser Enqineers Location: Hanford Card #: Not documented T R s
)ate Date . . Elevation

.— —

;tarted: 17Au@37 Complete: 30Se@7 Ground surface: 671.53-ft (Brass caD)

Elevation of reference point: [673.77-ftl
(top of casing)
Height of reference point above[ 2.2-ft .1
ground surface .

Depth of surface seal c@252.2-ft 1
Type of surface seal
Portland cement to 5.O-ft ‘
Bentonite crunbles,
Swzsz.z.ft

Hole diameter “
@57.4- ft. 17-in nominal
57.4-134 .5-ft, 13-in ncmina[
134.5 *204.2-ft, Ii-in nominal
204.2*290 .5-ft< 9-in nominat

4-in ID stainless steet casing, “
+2.2*252 .2-ft

Bentonite pellets,
252.2-257 .o-ft

Silica sami pack,
257. @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-s{ot

8orehole drilled depth: [ 29 D.5-ft

Drawing By: RKL/2E33-29.ASB
Date : 13 Se~93
Reference : HANFORD WELLS

C:57

i#

:1

,$ ,

-_,_ ..!
- ... . .. ~=- .—. .

. ,- ,. , , ;-T,.,, -T,:.- L-*5-7-+ . . ... . , .-~ .,,. .-9r-l?l<.< -,~.,.,-.>. t ...-’--,. ..~,.,”’ . . ... . . .. . . . -, ‘ -



.-

UELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD COORDINATES
LAMBERT COORD1NATES
DATE DRILLED
DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH TO WATER (GS)

CASING DIAMETER
ELEV TOP CASING
ELEV GRCUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL

COMMENTS

AVAILABLE LOGS
TV SCAN COWENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE
CURRENT USER

PUMP TYPE
MAINTENANCE

:
:
:
:
:
:
:
:
:

:
:
:
:
:

:

:
:
:
:
:
:

:
:

SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL- 299-E33-29

299- E33-29
Low Levei Burial Grounds. 218-E-1O
200 Aggregate Area Hanag-nt Study (200-BP-5)
N 45,124 U 54,645 [07Dec871
N 450,285 E 2,240,544 [HANCONVI
Seti7
29b:o-ft
Not documented
265.7-ft, Sep87,
269.7-ft, 25Jun93
4-in, stainless steel, +2.2*262 .8-ft.
673.i7-ft, [07Dec871
671 .53-ft, Brass cap [07Dec871
Not applicable
4-in, 262.8*282 .8-ft;
8-in, 279.5 *289.5-ft
FIELD INSPECTION, 02 Jun9~,
4-in stainless steel casing, no protective casing. Capped ad locked.
4-f t by 4-ft concrete pad, 4 posts, brass marker with stamped ID.
OTHER:
Geologist, Driller

#

Not applicable
Not applicable
Not applicable
LLBG month(y uater level measurement, 01 Dec87*25Jun93;
UHC ES&H w/1 monitoring and RCRA sampling,
IJHC ER characterization
Hydrostar
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WELL CONSTRUCTION AND CU4PLETION SUNi!ARY “

lritling Sarp[e Drive barrel UELL TEMPORARf
Jethcd: Cable tool Hethod: Hard tool NUHBER: 299-E33-31 UELL NO:
mi~ting 200 E Water Additives
‘luid tkd: SUPPLY

Hanford
Used: Hot documented Coordinates: N/S N 45,974.7

)rillerls UA State
E/U U 53.687.4

lame: Thoresen
State NAD03 N 137,491 .7m E

Lic Nr: Not documented
573,525.2m

Coordinates: N 451,139
)rilling Ccapany

‘ E 2.241.520
Start

:onpany: Kaiser Enqineers Location: Hanford Card #: Not documented T R s
)ate Oate Etevat i on

.—

itarted: 11 JuL89 Con@ete,: 1 lSepS9 Ground surface: 644.44-ft Brass cav

~ Elevation of r-eference point; [647.50-ft]
(top of 6-in casing)

! Height of reference point above [ 3.06-f t 1
ground surface

~ Depth of surface seal [2-1 9.7-f t]
Type of surface seat:

~ Cement grout to 19.7-ft, has
4-ft x 4-ft x 6-in “concrete pad
extending 2-ft into annulus

~ Bentonite crurbles,
19.7~226.O-f t , 8w20-mesh

~ 4-in ID stainless steel casing,
+o.7*234.9-f t

Hole diameter,
8 2*154 .O-ft, n-in ncminal
\ 154.@255.9-ft, 9-in nominal

%-in Volctay peltets,
~ 226. IM231 .2-ft

~ Silica sand pack,
231 .2*255 .9-f t. 20*40-mesh

~ 4-in stainless steel screen,
234.9-255 .9-ft, #lo-s\ot
Has channel pack and bottcm cap

j Borehole drilled depth: [ 255.9-ftl

Drawing By: RKL/2E33-31 .ASB ,
Oate : 13 Sep93
Reference : UHC-MR-0209
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SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD COORDINATES
LAHBERT COORDINATES

DATE DRILLED
DEPTH DRILLEO (GS)
HEASURED DEPTH (GS)
DEPTH TO MATER CGS)

CASING-DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS
TV SCAN COHHENTS
DATE EVALUATED
EVAL RECC+IHENOAT 10N
LISTED USE
CURRENT USER

PUHP TYPE
MAINTENANCE

:
:
:
:
:

:
:
:
:

:

:
:
:
:
:

:
:
:
:
:
:

:
:

RESOURCE PROTECTIONWELL- 299-E33-31

299-E33-31
Single Shell Tanks, 241-B-Bx-BY Farms
200 Aggregate Area Management Study (ZOO-BP-5)
N 45.974.7 U 53 .6B7.4 [04 Jan90-200El
N 451;139 E 2,241; 520 tHANCONW -
N 137.491 .7m E 573.525,2m [04 Jan90-NAD831. .
Sep89-
255.9-ft
Not documented
239.2-ft, SepB9,
242.5,-ft, 23 Jun93
4-in. stainless steel. +0.7*234 .9-ft.
6-inj stainless steel: +3.06*-0 .5-ft
647.50-ft, [26 Feb92-NGVD ’291
644 .44-f ~, Brass cap [26 Feb92-NGVU ’291
Not applicable
4-in stainless steel uith channel pack,
FIELD INSPECTION,
OTHER;
Geologist, Driller
Not aDD[i Cable

234.*255 .9”ft

!lot a“~l i cable
Not appl icsb[e
SST monthly water level measurement, 01 Dec89*23Jun93;
UHC ES&H u~l monitoring and RCRA sa@l ing,
UHC ER character zat ion
Hydrostar

C.60
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NELL CONSTRUCTION AND COFIPLETION SUWARY

ritling Sample Drive barrel WELL ‘ TEMPORARY
ethod: Cable tool Hethod: Hard-tool NUMBER: 299-E33-32 NELL HO:
ritling 200 E Water Additives Hanford
luid Used: SUDPIY Used: Not documented Coordinates: N/S N 45,523.7
rillercs WA State

E/U U 53.689.2
State NAD83 N 137,354.3m 573,525.OIn

ame: Watkins Lic Nr: Not documented Coordinates: N 450.688 E 2,241,519
rilling Conpany Start
ompany: Kaiser Engineers Location: Hanford Card #: Not documented T R s
ate Date Elevation

—. —

tarted: llJut89 CoIrp~ete: 05Se@9 Ground surface: 656.96-ft Brass cap

Elevation of reference point: [660.05-ft]
(top of 6-in casing)
Height of reference point above[ 3.09-ft ]
ground surface

Depth of surface seal [2-20 .5-f t]
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 crtiles,
20.5.t?39.6-ft, 8*20 -rresh

Hole diameter,
lW75.O-ft. n-in nominal”
75.&270 .3- ft. 9-in ncmfnal

4-in 10 stainless steel casing,
+0.6w246.4-f t

X+-in Votclay pellets,
239.6*243.2-f t

Silica sand pack,
243.2~-267.4-ft, 20*40-mesh

4-in stainless steet’ screen,
246.4~267.4-ft, #lO-slot
U/channel pack and bottom cap

. Borehole drilled depth: [ 270.3-ft

Orawing By: RKL/2E33-32. AsB
Date : 13 Sep93
Reference : UHC-MR-0209

C.61

,, I

I

I

I

I

I

I

-.--,---r--T-m’TT--.,, .--- ;,-r-. . .. . . . . . . ------~ -= . ~ -,,-. -., ~ r’ -”””-”
. . ..!. 77.-..r+- . . . . . -------- =7-----

-— -
.. . . . . .



SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS

UELL DESIGNATION :
RCRA FACILITY
CERCLA UNIT :
HANFORD COORDINATES
LAMBERT C~RDINATES

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

CASING DIANETER

ELEV TOP CASING
ELEV GRCUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMNENTS

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENOAT ION
LISTED USE
CURRENT USER

PUMP TYPE
MAINTENANCE

:
:

:
:
:
:

:

:
:
:
:
:

:
:
:
:
:
:

:
:

RESOURCE PROTECTIONWELL - “299-E33-32 -- “

299-233-32
Single Shell Tanks, 2~1-B-BX-BY Farms
~004~gg;te ~ ManagementStudy (200-BP-5)

53,689.2 [04 Jan90-200El
N 450;688” E 2,241,519 [HANCONVI
N 137,354.3m E 573,525 .Om [04 Jan90-HAOB31
SepB9
270.3-ft
Not documented
251 .6-ft, Aug89,
255. O-ft, 23 Jun93
4-in, stainless steel, +0.c%246.4-ft.
6-in, stainless steel, +3.0%-0 .5-ft
660.05-ft, [26 Feb92-NGVO ’291
656.96-ft, Brass cap [26 Feb92-NGVD ’291
Not applicable
4-in stainless steel with channel pack, 246.4*267.4-f t
FIELD INSPECTION, 05 Feb90;
6-in stainless steel casing. 4-ft by 4-ft concrete pad, 4 posts, i removable
capped and locked, brass cap in pad Hi th Mel 1 ID.
Not in radiation zone.
OTHER;
Geologist, Driller
Not appl i cable
Not applicab~e
Not applicable
SST month ly uater level measurement, 01 Dec89*23Jun93;
UHC ES&M bJ/1 monitoring acd RCRA %wrpling,
WC ER character zati on
Hydrostar
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UELL CONSTRUCTIOH AND C(X4PLETION SUWARY

Drilling SSmple Drive barre~
Method: Cable too[

UELL
Method: Hard tool

TEHPORARY

Drilling 200 E Hater
~UM;J14; 299-E33-33 . UELL NO:

Additives
Fluid Used: SUDP[Y Used: Not documented
Drillerls

Coordinates: n/S N 45.348
UA State

E/U U51.868
State NAD83 H

Hame: Uamsley
137,302.2m E

Li c Nr: Not documented
574,080.3m

Coordinates: N
Drilling

450.517
Conpany Start

E 2,243.341

Conpany: Kaiser Enqineers Location: Hanford
Date

Card #: Uot documented T R s .
Date Elevation

.—

Started: 17Jut89 Con@ete: 29Auq89 Ground surface: 637. 18-f t Brass “cap.

.
~Elevation of reference point: [640.17-ftl
(top of 6-in casing)

~Height of reference point above[ 2.99-ft ]
ground surface

Depth of surface seal [2*18.7-f t]
Type of surface sea~:
Cement grout to 18.7-ft, has
4-ft x4-ft x$-in concrete pad
extending 2-ft into annulus

Bentordte crunbles,
18.7@39.6-ft, 8*20-mesh

4-in ID staintess steel casing,
+0. b246.4-ft

Hole diameter,
CM154.O-ft, n-in nominal
154. fh252. O-ft, 9-in nominal

%-in Volclay pellets,
220.2*224.2-f t

Silica sand pack,
224.2W246.8-ft. 20*40-~sh

4-in stsinless steel screen,
227.3~248.3-ft.. #lO-slot
M/channel pack and bottcm cap

Fill
246.8-252-ft

. .

Boreh,ole drilied depth:. [ 252.o-ftl

Drawing By: RKL/2E33-33.ASB
Date : 13 Sep93
Reference : UHC-MR-0209
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WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD COORDINATES
LAJ4BERT COOROINATES

DATE DRILLED “
OEPTH ORILLED (GS)
HEASURED DEPTH (GS)
DEPTH TO WATER (GS)

CASING DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
CC+IMENTS

AVAILABLE LOGS
TV SCAN COHHENTS
DATE EVALUATED
EVAL RECOHMENOAT ION
LI STEO USE
CURRENT USER

PUMP TYPE
MAINTENANCE

:
:
:
:
:

:
:
:
:

:

:
:
:
:
:

:
:
:
:
:
:

:
:

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL- 299-E33-33 -

299-E33-33
Single Shell Tanks, 241-B-Bx-BY Farms
200 Aggregate Area Management Study (ZOO-BP-5)
N 458348 U 51,868 [O&ec89-200El
N 450,517 E 2,243,341 [HANCONVI
N 137,302m E 574,080.3m [08Dec89-NAD83]
Aug89
252.o-ft
Not documented
232.8-ft, Aug89,
235.4-ft, 23 Jun93
4-in, stainless steel, +0.5*227 .3-ft.;
6-in, stainless steel, +3.@-0.5-ft
640.39-f t, [26 Feb92-NGVD’ 291
637.40-f t, Brass cap [26 Feb92-NGVD’ 291
Not applicable
4-in stainless steel uith channel pack, 227.3*248.3-f t
FIELD INSPECTION, 06 Feb9Q;
6-in stainless steel casing. 4-ft by 4-ft concr~te pad, 4
capped and locked, brass cap in pad with Mel 1 ID.
Not in radiation zone.
OTHER;
Geologist, Driller
Not applicable
Not applicable
Not applicable
SST month ly water leval measurement, O&ac8923Jun93;
IJHC ES&M w/1 monitoring and RCRAsanpling,
UHC ER characterization,
PNL sitenide w/1 monitoring 93
Hydrostar

posts, 1 removable
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Page I of 2——
WELL SUMMARY SHEET Date 12/Z 7 ~QQ

Description

“l-

*

?2MI r~r CG-fih

I

Diagram
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41Name . 2??- E33-334
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WELL SUMMARY SHEET Date: 12/27 99
‘en Name 2??- E33-334
‘eject RCRA Dr; //jh Q FY ~~oc)

eviewed By:
/ /

gnature:
&c ~

P
GEOLOGICIHYDROLOGIC DATA

DiagramDescription Feet Graphic
Log Lithologic Description
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1“ F@gel of.2

I “ WELL SUMMARY SHEET . Date 2-9-00

Well ID: B32111
Location: soti~~ s;& B)(-B~ ~ah k k r% / 20CJ E

Prepared By: ~, ~. & Ikp Date: ‘2 -q-O(

Signature

CONSTRUCTION DATA

I
Description I

I .1

Diagram

ell Name: 277- E33-335 -
ojeti ~~ 2CCJ0 /?CRA bi//hQ “ “

wiewed BY. Date:

gnature:
1 v
I GEOLOGICIHYDROLOGIC DATA

Feet Graphic
.Lithologic Description

Log ‘.
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I WELL SUMMARY SHEET Date2.q.~~

I Description I

I

250.5’* 28/,91.—.

;11Name: 29 9- E33-335 . I
)ject ~y ~0~0 ftCRfl “~dh Q

viewed By: ~ctie&s
/

]nature:
1 r w

GEOLOGICIHYDROLOGIC DATA I
epth in
Feet Graphic

Log Lithologic Description
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WELL CONSTRUCTION AND CWPLETIOH SUMHARY

Drilling Sample Drive barrel WELL
Kethod: Cable tool

TEflPORARY
Method: Hard toot NUMBER: 299-E33-36 WELL NO:

Drilling 200 E Water Additives Hanford .

Fluid Used: SUPP[Y Used: Hot documented Coordinates: N/S N 45.145 E/U U 51.906
Dril,lerts VA State State HAD 83 N 137,240.28 m
Hama: Lvden

E 574,068.76 m
Lic Nr: Not documented Coordinates: N 450.314 E 2.243.303

Drilling Ccapany start
Corpany: Kaiser Enqineers Location: Hanford Card #: Not documented T_ R S
Date Date Elevation

——

started: 040ec89 Complete: 17Apr90 Ground surface: 643.66-ft (Brass cao~

Etevation of reference point: [646.67-ftl
(top of 6-in casing)
Height of ref ● rence point above [ 3. O-f t 1

ground surface

Depth of surface seat “ 12*18 .6-ftl
Type of surface seal:
cement grout to 18.6-ft, has
4-ft x 4-ft x 6-inconcrete pad
extending 2-ft into amutus

4-in ID stainless steel casing,
+1.8-234 .4-f t

Hole diameter,
0453.5-ft, n-in nomin51
153.5*263 .8-ft, 9-in ncminat

Bentonite crunbles,
18.6*227 .l-ft, 8*2O mesh

%-in Volctay peL[ets,
227.1 -230.4-ft

Silica sand pack,
230.4 -259. O- ft. 2@40-mesh

4-in staintess steel screen,
234.4*255 .4- ft. #lo-slot
Wchannet pack

Backfill,
259. W263.8-f t

8orehole drilled depth: [ 263.8-fC

Drawing By: RKL12E33-36.ASB
Oate : 13seD93
Reference : UHC-MR-0207
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-SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E33-36

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD COORDINATES
LAMBERT COORDINATES

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

CASING DIAHETER

ELEV TOP CASING
ELEV GRWNO SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE
CURRENT USER

PUMP TYPE
MAINTENANCE

:
:
:
:
:

:
:
:
:

:

:
:
:
:
:

:
:
:
:
:
:

:
:

299-E33-36
216-B-63 Trench
200 Aggregate Area ~~~a~~t Study (200-BP-5)
N 45,145 w [19Apr90-200El
N 450,314 E 2,243:303 [HANCONVI
N 137,240.28m E 574,068.76m [19Apr90-NAD831
Apr90
264.o-ft
Not documented
239.8-ft, Dec89.
243.2-ft; 14 Jun93
4-in, stainiess stee(, +1.8434.4-ft.
6-in, stainless steel, +3. @-0.5-ft
646.67-f t [19Apr90-200El
643 .66-f t, Brass cap [l~Apr90-200El
Not a~licable
234.4~255.4-ft, 4-in stainless steel uith 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 ~ith Mel 1 ID.
Not in radiation zone.
OTHER;
Geologist, Driller
Not applicable
Not applicable
Not applicable
B-63 Trench quarterly water
UHC ES&M u/1 monitoring and
PNL sitewide sampling 93
Hydrostar

level measurement, O’
RCRA sarrpling,

Jan91*14Jun93;
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WELL COHSTRUCTIOH AND CCtI!PLETION SIJNNARy .

Drilling Sanpte Drive barrel WELL
14ethod: Cable toot

TEMPORARY
Method: Hard toool NUMBER: 299-E33-38

Dril Ling 200E Area Additives
UELL NO:

Hanford
Fluid Used: Water Used: None Coordinates: N/S N 46.312
Driller~s MA State

E/U U53.469 ‘
State NAD83 N

HaOh?: D. Garcia Lic Nr:
137,594.78m

Coordinates: N
573,591 .3%

451 .&n
Dri Lltng Company

E 2,241,737
Start

Ccrpany: Kaiser Enqineers Locat i on: Hanford Card #: Not documented T“ R s
Date Date Elevation .

.— —

Started: 16 Nov90 Ccm@ete: 01 Apr91 Ground surface: 629.97-ft (Brass caD) “

~ Elevation of reference point: [631 .95-ft]
(top of casing)

~ Height of reference point above[ 2.O-ft ]
ground surface

~ Depth of surface seal [2.7* 18.4-ft]
Type of surface seat:

~ Cement grout to 18.4-ft, has
4x4-ft x 6-in concrete pad
extending 2.7-ft into annutus

~ Bentonite crtmbles,
18.4*208 .l-ft, 8*20 -rcesh

Hole diameter,
1 @76.5-ft, 14-in nominal
1 76.5*227 .O-ft, 11%-in
~ 227.%239 .6- ft. 9.3-in

~ 4-in ID T304 stainless steel casing,
+NDW218.6-ft

. .

%-in bentonite pellets,
; 208.1 *212.5-ft

~ Silica sand pack,
212.5 *239.6-ft. 8*12-mesh

~ 4-in T304 stainless stee\ screen,
218. tk239.6-ft. #20-s(ot Weap

~ Borehote dri lted depth: , [ 239.6-ft]

Draining By: RKL12E33-38.ASB !
Date : 13 Sep93 ,

Reference :

,

I

“ I

‘1

,}

., I

:.
\“

i I

I

:1

. .
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WELL DESIGNATION :
RCRA-FACILITY :
CERCLA UNIT .

HANFORD C~RD INATES ;
LAMBERT CDURO INATES :

SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL- 299-E33-38

DATE DRILLED :
DEPTH DRILLED (GS) :
HEASURED OEPTH (GS) :
DEPTH TO UATER (GS) :

CASING DIAHETER :

ELEV TOP CASING :
ELEV GRCUND SURFACE :
PERFORATE INTERVAL :
SCREENED INTERVAL - :
COMNENTS :

AVAILABLE LOGS :
TV SCAN CONNENTS :
DATE EVALUATEO :

EVAL RECOIWENDAT ION :
LI STEO USE :
CURRENT USER :

PUMP TYPE :
MAINTENANCE :

299-233-38
Not a~(icable
200 BP- I (200 Aggreg:;e4;es Management Study)
N 468312 u [20Mar91-200El
H 451,4n E 2,241:~7 [HANCONVI
N 137,594.78M E 573,591 .391n [20Mar91-NAD831

.Apr91
~9.6-ft
Not documented
226.6-ft, 10 Jan91;
228.1-ft, 28 Jun93 .
6-i’n, stainless steel, +2.@-0.5-ft;
4-in, stainless steel, +ND*218.6-ft
631.95-ft 120Mar91-NGVD ’291
629.97-ft, Brass cap [20Har91 -NGVD’291
Not awl i cable .
218.~Z9.6-ft, 4-in stainless steel, #20-slot
FIELD INSPECTION, 2411ar91;
6-in stainless steel casing. 4-ft by 4-ft concrete pad, 4 posts, 1 removable
capped and locked, brass cap in pad uith Mel 1 ID.
Not in radiation zone.
Geologist
Not applicable
Not applicable
Not applicable
200-BP-1 month ly water Level measurement, 01 Mar91*28Jun93;
UHC ES&H w/1 monitoring and RCRA Sanpl ing,
UHC ER character zat i on
Hydrostar

C.72
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WELL CONSTRUCTION AND CCt4PLETION SUMMARY

wilting Sample Drive barrel UELL
lethod: Cable tool

TEHPORARY
Hethod: Hard toool NUHBER: 299-E33-39 UELL NO:

)rftting 200E Area Additives Hanford
‘luid Used: Water Used: None “ Coordinates: N/S H 46,451 E/U u 52.641
)rillerls WA State State NA083 N
lame: T. Gifford

137,637.65m
Lic Nr:Not documented

573,843 .75m,
Coordinates: N “ 451.618 E 2.242,565 I

)rilling Ccrrpany Start
Wrpany: Kaiser’Enqineers Location: Hanford Card #: Not doctrnented T R s
)ate Date Elevation

.——

;tarted: 03 Dec90 Conplete: 08 Feb91 Ground surface: 620.42-ft (Brass caD)

Elevation of reference point: [623.32-ftl
(top of casing)
Height of reference point above[ 2.9-ft ]
ground surface

Depth of surface seal r2.*20.o-ftl
Type of surface seal:
Cement grout to 20. O-ft, has
4x4-ft x 6-in concrete pad
extending 2.O-ft into amulus

Bentonite crunbles,
20.0499 .6-ft

Hole diameter,
0*101- ft. 14-in nomina{
10l*NO-ft, 12-in nominal
ND*230.1-ft. 9.3-in

4-in 10 T304 staintess steet casing,
+ND*208.2-f t

Bentonite pellets,
199.6203 .l-ft

Silica sand pack,
203.1 *230.l-ft. 8*12-mesh

4-in T304 stainless steel screen,
208.2*229 .2- ft. #20-slot .w/caD

Borehole drilled depth: [ 230.1-ftl

Drauing By: RKL/2E33-39.AsB
Date ,: 13sep93
Reference :

C.73
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL - 299-E33-39

UELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORO COORDINATES
LAJ4BERT COt3ROINATES

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

CASING DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATE INTERVAL
SCREENED INTERVAL
COMHENTS

AVAILABLE LOGS
TV SCAN COMMENTS
OATE EVALUATEO
EVAL RECOHJ4ENDATION
LISTED USE
CURRENT USER

PUMP TYPE
MAINTENANCE

:
:
:
:
:

:
:
:
:

:

:
:
:
:
:

:
:
:
:
:
:

:
:

299- E33-39
Single Shel 1 Tanks, WA-B-BX-BY
200 BP-I (200 Aggreg~:e~aa 14anagement St@)
N 46.451 u. [20Mar91-200El
N 451;618 E 2,242:565 iHANCONW - -
N 137.637.65m E 573.843.7% [20Mar91-NAD831
Feb91-

. .

230.1-ft
229.8-ft, 13Uay91
218.6-ft, l?Jan91;
218.7-ft, 28Jun93
6-in, stainless steel, +2. W-0.5-ft;
4-in, stainless steel, +ND*208.2-ft
623.32-f t [20Mar91 -NGVD !291
620.42-ft, Brass cap [20Mar91-NGVD’291
Not applicable
20 B.2*229.2-ft’, 4-in stainless steel, #20-slot
FIELD INSPECTION, 13 May91;
6-in stainless steel casing. 4-ft by4-ft concrete pad; 4 posts, 1 removable
capped and tocked, brass cap in pad with uetl ID.
In underground radiation zone. OTU 220.2-ft, DTB 232.7-ft Top of punp suppport.
Geologist
Not applicable
Not applicable
Not applicable
200-BP-1 monthly uater leve( measurement, 01 Mar91*28Jun93;
IJHC ES&M w/1 monitoring and RCRA sampling,
UHC ER characterization
Hydrostar

C.74
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UELL COHSTRUCTION AHD COMPLETION SUMMARY

rilling ‘ Sanple Drive barrel UEL1. TEHPORARY
ethod: Cable tool Method: Hard toool NUMBER: 299-E33-40
rilling 200E Area Additives

UELL NO:
Hanford

luid Used: Water Used: Hone Coordinates: M/S N 46,i35 .
rillerls UA State

E/U U53.616
State NAD83 N 137,723.4m

me: C. Uam-sley Lic Nr:Not documented
573,546.4m

Coordinates: N 451,899.
rilling Company

E 2,241.589
Start

ompany: Kaiser Enqineers Location: Hanford ‘ Card #: Not documented T R S
ate Date E 1evat i on

—— —

tarted: 18Nov90 Ccrplete: OlAor91 Ground surface: 621.26-ft (Brass cap)

Depth to mater: 217.6-ft Jan91
(Ground surface) 219.4-ft 28 Jun93 E(evation of reference point: [624.58-ftl

(top of casing)
GENERALIZED Geologistcs Height of reference point above[ 3.32-ft 1
STRATIGRAPHY Log

I

grourxi surface
S1 = slightly

Depth of surface seal
*25: Silty sandy GRAVEL

r2.*20.l-ftl
Type of surface seal:

5-50: Sandy GRAVEL cement grout to ZO.1-ft, has
0w70: SAND 4x4-ft x6-in concrete kad
0*75: S1 gravelly SAND . extending 2.6-ft into annulus
~wllo: SAHD ‘

IOW130: S1 gravelty SAND Bentonite crtnbtes,
3@160: Gravelly SAND 20. @90.4-ft
60.170: Sandy GRAWL Bentonite sturry,
70w185: Gravelly SANO 90. fo497.2-ft
85~191: Sandy GRAVEL
91*196: Sandy SILT Hote diameter,
96*228: Silty sandy GRAVEL D@3.1-ft, 17-in nominal
!28.+303: BASALT 83.1~228.3-ft, 14-in nominal
~03*304.5: BASALT flow bottom 228.3 *240.3- ft. 12-in ncminal
:04.5*308: Gray CLAY 260.3 -318. O-ft. 10-in nominal
i08w3f5: Ctayey SANO
i15~318: SAND

Holeplug bentonite,
197.2-230 .9-ft

4-in ID T304 stainless steet casing,
.+3.3-293 .9-ft

Cement grout,
230.9-280 .9-ft

Holep[ug bentonite chunks,
280.e286.l-ft

Silica sand pack,
286.1 *304.6-ft. 2@40-mash
304.6*308 .l-ft, &@-mesh

4-in T304 stainless steel screen,
293.9-304 .9-ft, f/20 -siot Wcap

Bentonite hoieplug chunks,
308.1 *312.3-ft

Silica sand pack,
312.3*316 .6- ft. 4*8 & 8-12-mesh

BorehoLe drilled depth: r318.O-ft

Oraning By: RKL/2E33-40.AsB
Date : 13 SeP93
Reference :

C.75

‘1

,,

1:

.,

i

I

i

.,-=.-,7-T ---—--T -.. — . . .

,, . . .. .-m.-. . . . .,,- ~~.. ,-,- <*T- . . -.,- , , ,,

..—, ,,. ,, ,,~cr~: ,, . .



,., ,,
k—.. —....- —..’ . ..-. . .

SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL- 299-E33-40

WELL DESIGNATION :
RCRA FACILITY
CERCLA UNIT
HANFORO COORO1NATES
I.AHBERT COORDINATES

DATE DRILLED
DEPTH DRILLEO (GS)
HEASURED OEPTH (GS)
DEPTH TO WATER (GS)

CASING DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATE INTERVAL
SCREENED INTERVAL
CC+4HENTS .

AVAILABLE LOGS
TV SCAN COHHENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE
CURRENT USER .

PUt4P TYPE
MAINTENANCE

:
:
:
:

:
:
:
:

:

:
:
:
:
:

:
:
:
:
:
:

:
:

299- E33-40
-Not applicable

;004~P#5(200 Aggreg:~e6~~a Management Study)
w [30 Ju191-200EI

N 451;899 E 2,241:589 [HANCONVI
N 137,723.3&n E 573,546.44m [30 Ju191-NAD831
Apr91
318.O-ft
Not docmented
217.6-ft. 02Jan91:
219.4-ft: 28 Jun93”
6-in8 stainless steel, ‘+3.0--0 .5-ft;
4-in8 stainless steel, +3.32-293 .9-ft
624.58-ft [30 Ju191-NGvD’291
621 .26-f; , Brass cap [30 Ju191-NGVD’291
Not applicable
293.9*304 .9-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 ~ith uel 1 ID.
In” kwderground radiation zone.
Geologist
Not applicable
Not applicable
Not applicable
200-BP- 1 monthly water level measurement,
UHC ES&H w/1 monitoring,
UHC ER characterization
Hydrostar

01t4ay91*28Jun93;

C.76
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UE~L CONSTRUCTION AND COMPLETION SUMNARY . .

)ritling Sanp[e Drive barrel WELL
~ethod: Cable tool “

“ TEMPOfMRY
Method: Hard tool NUMBER : 299-E33-&l

)rilling Additives
UELL NO: None

Hanford
Fluid Used: Raw water Usad: None Coordinates: HIS N 45,573.4
iWi Ller~s M Thorosen HA State State NAD83

E;li U 53.091.4
137,369.94m

Hame: L Uatlcins/B Strode
5n, 707. 19m

Lie Nr: Not documented Coordinates; N 450,739
Oriliing Company Start

E 2,242,117

Conpany: Kaiser Enqineers Location: Hanford
Date

Card #: Not documented T R S
Date Elevation

—— —

started: 31 Jan91 Co@ete: 28Mar91 Ground surface: 651 .53-ft Brass cap

Elevation of reference point: [654 .95-f t]
(top of casin9)
Height of reference point above[ 3.42-f t 1
ground surface

Oepth of surface seal [2.5*20 .4-ftl
Type of surface seal:
Cement grout to 20.4-ft, has
4x4-f t x 6-in concrete pad
extending 2.5-ft into annulus

Hole diameter,
&2Q-ft, 13-in nominat
2CW58.7-ft. Ii-in ncminal
158.7*263 .O-ft. 9-in nooiinal

4-in ID stainless steel casing,
+o.5*244.9-ft

Bentoni te,
20.4472 .6-ft, 8*20-mesh crurb[es
172.6*239 .9-ft, slurry
239.9-243.1 -f t. 8-20-mesh crunbl es

Hole diameter, 7-in nominai
240.7*263. O-f t

Silica sand pack,
243. 1*262. O-f t , l(k20-mesh

4-in stainless steel screen,
244.9w26f .O-ft. #lO-slot
U/channel pack

Borehote dri lted depth: . [ 263. O-ftj

by Ecotogy

Drawing BY: RKL/2E33-hl.ASB
Date : 13 Sec.93
Reference : UHC-SD-EN-OP-041

C.77
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WELL DESIGNATION :
CERCLA UNIT :
RCRA FACILITY :
HANFORD COORDINATES :
LAMBERT CWRDINATES :

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

CASING DIAMETER :

ELEV .TOP CASING :
ELEV GROUND SURFACE :
PERFORATED INTERVAL :
SCREENED INTERVAL :
COW4ENTS :

AVAILABLE LOGS :
TV SCAN CCWIENTS :
DATE EVALUATED :
EVAL RECOMMENDATION :
LISTED USE :
CURRENT USER :
PUMP TYPE :
MAINTENANCE :

SUMMARY OF CONSTRUCTIONDATA AND ’FIELDOBSERVATIONS
RESOURCE PROTECTIONWELL- 299-E33~41----

....

299- E33-41
200 Aggregate Area Management Study
Single Shell Tanks
N ~5,5~.4 U 53,091.4 [200 E-11 Ju1911
II 450,739 E 2,242,117 [HANCONVI
N 137,369.94m E 5Z3,707.19m [NAD83-11Ju1911
Aor91r...
263.O-ft
Not documented
252.4-ft, 29Apr91;
249.6-ft, 23 Jun93
4-in stainless steel, +0.5*279 .2-ft;
6-in stainless steel, +3.4*-0 .5-ft
654.95-ft, [NGVD’29-11JU1911
651 .53-ft, Brass cap [NGvD’29-11Ju1911
Not applicable
244. W261.O-ft, 4-in #l O-sLot stainless steel. with channel Back
FIELD INSPECTION,
OTHER:
Geotogist, driller
Not applicable
Not applicable
Not applicable
SST monthly uater level
UHC ES&t4 M/1 monitoring
Hydrost ar

measurement, 01 Jun91*23Jun93,
and RCRAsanpl ing,

C.78



UELL COHSTRUCTIO!I AND COMPLETION SWY

lrilting Sample Drive barrel IJELL
Iethod: Cable tool

TEMPORARY .
14ethod: Hard tool NUMBER: 299-E33-42

Irilling Additives
WELL NO:

‘luid Used: Raw water
Hanford

Used: None Coordinates: N/S N &5,733.8 E/U IJ 53.701.9
Irillerts WA State
lame: J McKnight

State NAD83 N 137,424.38m E
Lic Nr: Not documented

5T3,520.99m
Coordinates: N 450,918

trilling Company “ Start
E 2.261,506

:o~any: Kaiser Ermineers Location: Hanford Card #: Not documented T_R_ S
late Date Elevation
;tarted: 29Aug91 Complete: 06No@l Ground surface: 650.88-ft (Brass cap)

E~evation of reference point: [6S4.30~ft]
(top of casin9)
Height of reference point above[ 3.42-ft 1
ground surface

.

Depth of surface seal [2.@18.O-ftl
Type of surface seal:
Cement grout to 18. O-ft, has
4x4-ft x 6-in concrete pad
extending 2.O-ft into annulus “

.
4-in ID stainless steel casing,
‘+1 .D@38.5-ft

Hole diameter,
2.049 .2-ft.. l3-in ncminal
19.2* 168.6-ft, Ii-in nominal
168.6*260 .2-ft, 9-in ncminal .

Bentonite crtmbles,
18.0*229 .5-ft. 8-20-mesh

%-in bentonite pellets,
229.5 ~233.o-ft

Silica sand pack,
233.lW256.8-ft, l@20-mesh

4-in T304 stainless steel screen,
238.5 *259.5- ft. #20-s[ot

Fill,
256.8*260 .2-ft

BorehoLe dritted depth: [ 260.2-ft’

Orawing By: RKL/2E33-42.AsB
Date : 15Sep93
Reference :

C.79
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UELL DESIGNATION
CERCLA UNIT
RCRA FAC1 LITY
HANFORD CDORDI NATES
LAMBERT CWRDINATES

DATE DRILLED
DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH TO UATER (GS)

CASING DIAMETER

ELEV TOP CASING
ELEV GRWND SURFACE
PERFORATED INTERVAL
SCREENEO INTERVAL
COMMENTS

AVAILABLE LOGS
TV SCAN COMNENTS
DATE EVALUATED
EVAL RECOMMENDAT ION
LISTEO USE
CURRENT USER
PUMP TYPE
MAINTENANCE

:
:.
:
:
:

:
:
:
:

:

:
:
:
:
:

:
:
:
:
:
:
:
:

SUMMARY OF CONSTRUCTIONDATA AND FIELD”OBSERVATIONS
RESOURCE PROTECTIONWELL- 299-E33-42

299- E33-42
200 Aggregate Area !tanagement Study
SST/BX-BY Tank Farm
N 45,753.8 U 53,701.9 [200 E-12Dec911
N 451,649 E 2,2388486 [HANtONVl
N 137,424.3BM E 573,520.99M [NA083-12Dec911
Nov91
260.2-ft
Not documented
247. O-ft, 04Nov91
248.9-ft, 23Jun93
4-in stainless steel, ‘1. @238.5-ft;
6-in stainless steet, +3.42*-0 .5-ft
654.30-ft, [NGW’29-12Dec911
650.88-ft, Brass” cap [NGW’29-12Dec91]
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 uell ID.
Not in radiation zone.
OTHER:
Geo[ogist
Not applicable
Not applicable
Not applicable
SST monthly water level measurement, 31 Dec91-23Jun93,
UHC ES&M H/1 monitoring and RCRA sampling,
Hydrostar, intake ~ 254. O-ft

C.80
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rawing By: RKL/2E33-43 .ASB
ate : 13 Sep93
eference :

.
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CA5 (NG OIAMETER

ELEV TOP CASING
ELEV GROUNO SURFACE
P:!; /ORATED INTERVAL
W.REENED INTERVAL
l:~M~NTS

AV.il !.ABLE LGGS
TV SCAN COt4iiENTS

:
:
:
:
:

:
:
:
:

:

:
:
:
:
:

:
:

DATE EVALUATED :
EVA!. RECOWENDAT ICN :
L] STED IJSE
CURRENT USER :
PUMP TYPE :
MAINTENANCE :

RESM2X FY?CZCI?ONWELL - 299vE33-43.,
N9-E33-<3
290 Ag.!72g9t.: Area Management St’+
s$i/L?x :s1:2 ;-:”1!1
q A5,4Z).: & 53, t;;5.6 [XIOE-120ec911
H 451?,595 E ?,:.4”; ..s!? [HANCONVJ
$ I“>;-Z3;5. -;31?I ,; . . W2

>:.,,...l;;. ”17% [NI.193-12flec911
s “4.’:
~,:; =j-::

Not dtC1.4XT.tQd
25.; .5. jc, .,..:r,, [ofi~;
;::= ,,..7,.. a-o. ~4 J. ,@5
/,-in s:~~,jiet.~ s.,.*~L, ‘.:.~. ou2~0.2. ft;
(,-ill :;t:..~:t!.+.;s S.:s,?l, 4.3. W*-cl.5-ft,
e152.6G. f?, . G4WD t29-12Dec91 i
659.’! ;1..+:: Brw&.~.sap ~dS~:29-12Dec91]
Not ~{.>1.{takie .
250.2W71.3-ft, 4-in &<O-sLot stainles~ steel;
flELD )llSPE~71CN, l%lay~l;
4 mci 6-in stainless steel casing.
h-ft by 4.ft c:.~crete pad, 4 posts, 1 .rtmovable.
Cspped ard [oIA*, brass cajj in pad With Hell ID.
Nut in rfld!ation zone.
OTHER:
Geolog!st
Not applicable
Hot applicable
Not appticah[e
SW monthly kater level measurement, 31 Dec91W3Jun93,
WC ES&K wI! monitoring and R!XU sampling
$iydrostar, ,ir!t?k~ $i 268.5 -ft:-: .

.. ... .. . . .. ... . .::
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WELL CONSTRUCTION AND COMPLETION SUMMARY

mU- cab4*T006 mUaul@ WELL
Gratdsprttsp NU64BER 26s-H.w6

7E4rmfww
BxSS4WELL N& NotA&rad

&u#aa
R%& WI* Name CnwdlnatuxN Notd~
m<~ ~A~rhh

M. Wm@ NotAvallabla CamIJUtex E Notdmtnnnwt

m Ccnlpirly
SCmpanfi * m,tow” ~* Stlt LakaClry.tR

start

Gab
Cudti NatAvaIIW.

Stutet
ma

nsqrn -u 26e4p6a
E!9vauul
Grwnd ~ srratsa6ahr

Deplh to wax 239.6 f2 2SSep98
(GKw2 ti) .

Ehdio+-I of Reference Point m

GENERALIzED I (
Height of Raference Point AboveGaefoglxfs Log&

=TIGRWHY Gwphyalrnl Lo@
Ground Surface:

Depth of Surfacn Seat 9.8 n
Type of Surfacn Seat 4x4 Concrti Pad

l.l)fi:~~~~ Fill Casfng Screen

‘.a2Yl:sdy Gravd O-9.8ft: ~ o-23afi: 1
%fndl hole “ 4inch :

s.3$n:s4ghdy~~~~ Cernnnt Seal :4- Sclr 5 SS Cag.,
,* 4 I
.-. 1

9-44rr:ora*sand
I
I
I4.70 Y2:3and
I
I
I 1
9.

O-74.Sft:S~Sand da 8

4.5.124 n:* -*
s

**
#
8

-. ,
~. 1
-. s

*- ,
-. ,

a.
Q.8-lS9ft: ; ,.
9-M2ho% s

-.
uedf:m@t51 : .

24-t2.2n:*~mati
~.

2E.134n:S4*h&S@ Sand -. ,
*4 I

24-mn:m
-. I

~. I ,.
,
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SUMMARY OF CONSTRUCTION DATA ANO HELD OBSERVATIONS
RESOURCE PROTECTION WELL-29~

299-EM-44IEU DESIGNATION

ERCLA UNIT

:CRA FACILITY

WTH DRILLED (GS)

EASURED DEPTH (GS)

,VAILASLE LOGS

IATE EvALUATED

?JAL RECOMMENDATION

kWEO USE

:URRENT USER

IMP WE

AANTENANCE

nAhum-rs

W SCAN COMMENTS

:

:

:

25s.0 R

GaolWktGeophyslcal Logs

Data not avallabb

Data not available

Data not avallabla

RCRA & Oparatlona

Hydroabr

Data not available

Cablo Tool drtllad - 84/S--5 to25Sft.

Drawing ES JEA
Refemn~ Hanford Walls
Revlslmv
;::;ilakt %Sap98

280Qc98
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WLL CONSTRUCTION AND COUPLETIW SWKARY

lrilling Sample UELL
Iethod: Cable tool

TEWORARY
Hethod: Hard tool (ncmn~ Nl146ER: 699-SO-53A A5227 WELL NO: 699-50-53

lrilling Additives Hanford
:Luid Used: Uater used: Not doclxilented Coordinates: N/S N 49,840 E/U U 53.267
trillerls UA State State
lame: Miller Lic Nr: Not documented Coordinates: N 455.005
lrilling Ccmpany

E 2.241.930
Start

:onpany: Not documented Location: Not documented Card #: Not documented T~R~ S 34A1
}ate Date Elevation
;tarted: 210ec54 Conplete: 02 Feb55 Ground surface: 554.96-ft Brass cap

Depth to water: 154-ft Dec76
(Ground surface) 153.5-ft 21Jtm94 ~~ Elevation of reference point: [557.46-ftl

(top of casing)
GENERALIZED . Orillerls ~ Height of reference point above[ 2.5-ft 1
STRATIGRAPHY Log

‘1

gromci surface

[ Depth of surface seal [ 0d9-ft )
N1O: SILT, GRAVEL and C08BLES Type of surface seal:
l@20: GRAVELand COBBLES ~ Cement grout to 19-ft
!OM35: Coarse GRAVEL betueen 8-in casing ad
J5M40: BWLDERS and GRAVEL 15-in hollo~stem auger
iOW70: COBBLES and GRAVEL overdrilled hole
?0+80: GRAVEL
Ilk%: GRAVEL ad SAND

Has 4x4-ft concrete pad

)5*11O: Fine a~~oarse SAND
ll@l15: SANOand GRAVEL
115*135: F~ne and coarse SANO
135*143: Fine and coarae SAND and SILT
143-147: Coarse GRAVEL ad SAND m; 8-in ID carbn steel casing,
147456.5: SAUO, GRAVEL and BASALT +2.5~156.5-ft
156.5*185: BASALT

~~ 9-in nominal hole, 19456 .5-ft

. .

lE#iEDIAT16+i:
Ju[77by Bultena

Set uooden plug, the cement
plug to 159- ft. ~ 8-in casing perforations,

25Sep410ct91 byUHC GUUS 142+56-ft. 6 holes/ft
Overdrilled 8-in casing to 19-ft
with 15-in hollow-stem auger bit. i
Grouted annulus uith cement grout.
Excavated for and instatled : Cement and uocden plug a 159-ft
concrete surface pad, brass marker Xxxxxxxxx
and 4 protective posts. ~~ 8-in nminal hole, 156.5+485 .O-ft

180ct81
Extended 8-in casing 1.15-ft for ml Borehole drilted depth:
total of 2.5-ft stickup.

[ 185.O-ft

27+Q*t$q
Primed and painted cap, casing
and protective posts. Stenciled
Hell nwkmw on casing and pxt.

Dra~ing By: RKL/6N50U53A.ASB
Date : 04Auq94
Reference : HANFORO WELLS

.

I

I

.
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 699-50-53A

IJELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD COORDINATES
LAMBERT CDDRDI NATES
DATE DRILLED
DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH TOUATER (GS)

CASING DIAMETER
ELEV TOP OF CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENEO INTERVAL
COHMENTS

AVAILABLE LOGS
TV SCAN COIWENTS

DATE EVALUATEO
EVAL RECOHNENDATION

LISTED USE
CURRENT USER

PWP TYPE
MAINTENANCE

RE14EDIATIDN

:
:
:
:
:
:
:
:
:

:
:
:
:
:

:
:

:
:

:
:

:
:

:

6SW-50-53A
Not a@icab~e
200-BP-l (200 Aggregate Area Hansganent Study)
N 49,840 U 53,267
N 455,005 E 2,241,930 [HANCDNVI
Feb55
185-ft
162-ft, Au990 TV
154-ft, Dec76;
153.5-ft8 21 Jun94
8-in, carbom steel, +2.5*156 .5-ft
557.46-f t. [25 Feb92-NGVD ‘ 29)
554.96-f t i Brass cap [25 Feb92-NGVll ’291
142456-ft
Not applicable
FIELD INSPECTION, llDct89,
Carbon steel casing.
No pad, capped and locked, no posts.
Identification stamped on brass rmrker.
FIELD INSPECTION, D6tlct92,
8-in carbon steel casing. Capped and locked
4-ft by 4-ft concrete m+. 4 wsts. identification stained on brass marker in ~.
Not in-radiation zone.’ - -
OTHER :
Oriller
Depths referenced to ground surface;
Jan90;
Depth to bottcxn: 160-ft
Botttxn of casing: 156-ft
Depth to uater: 150-ft
Perforated 138456-f t (?). 6 cuts/rd/f t. Material
Casing has average scale bui id-up.
10Aw9O;
Depth to bottom: 162-ft
Depth to uater: 151-ft, floating debris
Casing ctean. Perforated 139+( ?)-ft, 6 cuts rd/ft.
Uater murky Hi th suspended debris. Vision obscured
13 NoW’O
1. Instal 1 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

20- ft. Pressure grout to 40-cisi.

flaking off caused by camera.

Thse visible mere open.
by possibly algae.

cement basket to approximately

3. Install protectiv~ posts and ~oncrete pad per UAC 173-160-510 and field
conditions.

4. Survey to uater level measurement standards.
200 BP-1 quarterly IJ/1 measurement, 07Feb55*21Jtm94
ER characterization ard UHC ESS!i H/1 monitoring,
PNL sitemide sanpling and N/1 monitoring
Hydrostar, intake at 156.9-ft, (top-of-casing)
21!4ay90; Pu1L4 punp, scrubbed casing and bsi led debris. Considerable
contamination fomd.
06&llJm90; Developed uelt with - to <5 NTU.
13Aug90: Installed ptmp snd new cap.
25sep91; Cleared site.
01-D20ct91; Overdri lled 8-in casing to 19-ft uith 15-in hollow-stem auger.

Grouted annulusuith cement grout (Al Poder added).
07*90ct91; Excavated for surface pad ad protective posts.
l10ct91; Instal led 4-ft by, 4-f t surface pad, 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 Hell *r on casing and post.
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UELL CCNiSTRUCTION AND COHPLETIM SUWARY

lrilling Ser@e UELL
lethod: Cabte toot

~ TEHPORARY
Method: Hard tool (nmn~ NLIHBER: 699-49-55A A5217uELL NO:

lrilling Additives
‘luid Used: Water

Hanford
used: Not documented Coordinates: HIS N 48.805 E/U U54.926

)rillerls UA State State
lame: Hilter Lic Nr: Not documented Coordi~tes: N 453.966 .E 2,240.274
)rilling Ccmpany Start
kxnpany: Not documented Location: Not documented Card #: Not documented T~R~S 34BI ~
}ate Date Elevation
itarted: 27Jun61 ‘Co@ete: 28 Ju161 Grcwd surface: 528.47-ft Brass caD

Depth to Mater: 129-ft Ju161
(Ground surface) 126.9-ft 21 Jun94 ~f Elevation of reference point: [531 .03-ftl

(topof casing)
GENERALIZED Drillerls ~ Height of reference point above[ 2.56-ft 1
STRATI GRAPHY Log gromd surface

~ Oepth of surface seat . [ lN20-ft ]
ldO: SILT, SAND & 6-in COBBLES Type of surface seal:
1*12: SILT, SAND, GRAVEL-BWLDERS i Cement grout to 20-ft
12*50: SILT and SANO betwen8-in casing and
i@50.5: CLAY ~ overdrilled 15-in holloustem
;O.5W60: Coarse SAND and SILT auger drilled hote
5@65: Coarse SAND, SILT & GRAVEL Has 4x4-ft concrete pad
55w75:s ILT and sAND
7!W85: SAND
J549: SILT uith some SANO
~105: Coarse SAND
105*115: SILT, SAND andsorne GRAVEL
115418: SILT, SAND, GRAVEL and COBBLES ~~ 8-in ID carbon steel casing, +2. b-137-ft
118*123: CLAY
123*135: Coarse SAND and GRA~L
135*137: Not documented
137*149: BASALT ~~ 9-in nominal hole, 2W-137-ft

REHEDIATIONS:
26Ju174 byt4. Bultena - Set sceen
Jut77 byM Bultena - Set plug to 141-ft
19Sep290ct91 byUHC GWS

Overdrilled 8-in casing to 20-ft
uith 15-in hollow-stem auger bit.
Grouted annulus nith cement”gr i 8-in casing perforations,
Installed 4-ft by4-ft concrete 125*135-ft. stot not documented “
surface pad, brass marker and
Extended casing 0.86-ft (180ct91). ~; 6-in telescoping screen,
Primed andpsinted cap, casing and 7

124*139-ft. #30-stot
protective posts. Stenciled well Blank, 139+146.6-ft
ntnber on casing and post.

I Borehole drilled depth:
NOTE: Screen is boued .

[ l@.o-ftl

at top but DTB=Depth to bottom,
a~rently intact 141.4- ft. 10Aug90

Draning By: RKL/6NWU55A.ASB
Date : 23 Sep94
Reference : HANFORD WELLS

I

I

I

,
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 699-49-55A

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD COORDINATES
LAHBERT CWRDINATES
DATE DRILLED
DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH TO WATER (GS)

CASING DIAHETER
ELEVTOP OF CASING
ELEV GROUNO SURFACE
PERFORATE INTERVAL
SCREENED INTERVAL

CIX4HENTS

AVAILABLE LOGS
TV SCAN CONHENTS

OATE EVALUATED

:
:
:
:
:
:
:
:
:

:
:
:
:
:

:

:
:

:
EVAL RECC44MENDATIOH :

LISTED USE :
CURRENT USER :

PUHP TYPE :
MAINTENANCE :

REMEOIATION :

699-49-55A
Not applicable
200-BP-l (200 Aggregate Area ManagementStudy)
N 48,805 U 54,926 EHANFOROWELLSI “
N 453,966 E 2,240,274 [HANCONVI
JU161
149-f t
141 .4-ft, Au990 TV
129-ft, JU161;
126.9-ft, 21 Jun94
8-in, carbcm steet, +2.5t@-137-f t
531 .03-ft, [25 Feb92-NGvD ‘ 291
528.47-f t, Brass cap [25 Feb92-NGbITI ’291
125-135-ft
124*139-ft, Nominal 8-in telescoping,
#30-stot
FIELD INSPECTION, l10ct89,
Carbon steel casing.
No pad, capped.and locked, no posts.
No permanent identificati~.
FIELD INSPECTION, 160ct92,
8-in carbon steel casing. Capped and locked
4-ft by 4-ft concrete pad, 4 posts. Identification stanped on brass marker in pad.
Not in radiation zone.
OTHER:
Driller
Depths referenced to ground surface;
0ec89;
Oepth to bottcm: 139-ft
Bottomof casing: 139-ft
Oepth to mater: 122.5-ft
Casing weathered. Screen 121-137-ft. Screen is bo~~ in on one side
but intact. Crud CO1 testing on screen. Blank 137*139-ft.
10Au990;
Depth to bottcau 141 .4-ft, soft floating stuff
Depth to water: 126-ft, floating debris
Casing clean. Screen 124439-ft. Slots are open, screen looks good.
Uater real good.
13Nov90
1. lnstalt a 2-in void grout surface seat outside

8-in casing to approximately 18-ft, OR;
2. Perforate 3*18-f t and instal 1 a 4-in 1 iner 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 qusrterty u/1 measurement, 14Aug61*21JLm94
UHC ESBH ER characterization and w/1 monitoring,
PNL sitewide sampling
Hydrostar,
17&19Apr90; Pulled ptmp, scrubbed casing and screen, bailed debris.
19&26J@O; Developed Mel 1 by punping to <5 NTU.
13Aug90; Installed prep.
19Sep91; Cleared site.
24sep91; Overdri lled 8-in casing with 15-in auger bit to 20-ft.

Grouted annulus with csment grout (Al pcwder added).
D80ct91; Excavated for surface pad and protective lxists.
l10ct91; Installed 4-ft by 4-ft surface pad, brass marker and 4 protective posts.
180ct91; Extended casing 0.86-ft for total stickup of 2.52- ft.
27*290ct91; Primed and painted cap, casing and protective posts.

Stenciled Men nurber on casing and past.
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 699-49-57A

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT
HANFORD C@3RDINATES
LANBERT COORDINATES
DATE DRILLED
DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH TO UATER (GS)

.
CASING D IANETER
ELEV TOP OF CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
CONHENTS

AVAILABLE LOGS
TVSCAN CONNENTS

DATE EvALUATED
EVAL RECO14MENDATION

LISTED USE
CURRENT USER

PUNP TYPE
MAINTENANCE

REMEDIATION

:
:
:
:
:
:
:
:
:

:
:
:
:
:
:

:
:

:
:

:
:

:
:

:

699-49-57A
Hot applicable
200-BP-1 (200 Agg;~a; Area Uansgement Study)
N 48,960 U
N 454,121 E 2,240;2Z5 [HANCONVI
JU156
168-ft
164.6-ft, 0ct89TV
154.5-ft, Ju156;
1,49.8-ft, 21 JIn94
8-in, carbon steel, +2.57*- 162-f t
553.52-ft, [25 Feb92-NGvD’291
550.%-ft, Brass cap [25 Feb92-NGvD ’291
lf@16~-ft

Not applicable
FIELD INSPECTION. l10ct89.
Carbon steel casing. -
No pad, capped and locked, no posts.
No permanent identification.
FIELD INSPECTION, 160ct92,

. .

8-in carbon steel casing. Cam and locked
4-ft by 4-ft concrete pad, 4 pats. Identification st- on brass marker in pad.
Not in-radiation zone.”
OTHER:
Dri.1 ler
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.
seen to bottom of casing. Uel[ casing fairly clean
13 Nov9D
1. Pull 10-in casing and install a 2-in void grout

8-in casing to at least 18-ft, OR;
2. Perforate 3*18-ft and instal~ a 4-in liner uith

20- ft. Pressure 9rcut to40-rsi.

Perforations could be
of scale.

surface seal outside

cement basket to approximately

3. Install protectiv= posts and boncrete pad per WAC 173-160-510 and field
conditions.

4. Survey to uater level measurement standards.
200 BP-1 quarterly u/1 measurement, 22 Jun64*21JtR194
ER character izatiti ad UHC ESW uil monitoring,
PNL siteuide ssapling
Electric sdxnersible
130ct89; PulkdIMP.
22Nov89: Installed ptmp.
27Sep91; Cleared site.
11Nov91; Pulled 14.1-ft of 10-in casing.

Overdrilled 8-in casing to 20-ft with 15-in hollo~-stein auger bit.
12Nov91; Grouted anndusuith cement grout (Al powder added).
14*15 Nov91; Excavattd for surface pad, annular extension and protective posts.
20NoWI; Instai {ad 4-f t by 4-f t concrete surface pad, annular extension,

brtss marker and 4 protective posts.
04MD5Dec91; Extended 8-in casing 0.72-ft for total of 2.5-ft stickup.

Stamped casing and brass marker uith uel I nunber. Removed form.
ll*l%ec91; Primed and painted cap, casing and posts.
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WELL CONSTRUCTIW AND COMPLETION SUWARY

rilling Sa@e WELL TEWORARY
Iethod: Cable tool Hethod: Hard tool (nom) NUMBER: 699-49-57A A5219 UELL NO:
rilling Additivea Hanford
luid Used: Water Used: Not documented Coordinates: N/S N 48.960 E/U U 56.913
lrilleris UA State State
Ike: Ron. Chausse Lic Nr: Not documented Coordinates: N 454.121 E 2.240,273
milling Ccmpany Start
kqsny: Not documented Location: Not documented Card #: Not documented T= R- S 3401
late Oate Elevation
;tartd: 06 Ju156 Co@ete: 30 Ju156 Gromd surface: 550.95-ft Brass cap

Depth to nater: 154.5-ft Ju156
(Ground surface) 149.8-ft 21 JIM94 I ~~ Elevation of reference point: [553 .52-f t]

(top of casing)
GENERALIZED Drillerls ~ Height of reference point above[ 2.6-ft 1
STRATI GRAPHY Log

I
gromd surface

j Depth of surface seal [ @20-ft 1
K1O: TOP SOIL and GRAVEL Type of surface seal:
l@30: GRAVEL and BOULDERS ~ Cement grcut to 20-ft
f@38: GRAVEL, BWLOERS and SILT bet~aen 8-in casing and
!W75: GRAVEL and SAND ~ 15-in holloustem auger
5*5 : SAND drilled hole
15M95 : SANO S- GRAVEL
)5405: SANO-s~ SILT

Has 4x4-ft concrete pad

105+115: Fine SANO and SILT
115420: Fine SAND and SILT-GRA~L
12@130: GRAVEL-SANO
130440: Pure GRAVEL
140453: GRAVEL ~~ 8-in ID carbon steel casing, +2. b-162-ft
153*162: Pure GRAVEL
162-168: BASALT ~{ 9-in nominal hole, 2@-162-ft

~ 8-in casing perforations,
144*161-ft. 6 holes/ft/rd

i
REHEDIATION: ~1 8-in nominal hole, ‘162458-ft

27Se@2Dec91 by IJHC GWS ~ I @merit plug over sand slough, &l[1644f; ~r
Pulled 14.1-ft of 10-in surface
casing. Overdri lled 8-in casing

1~~ Borehole drilled depth: --

with 15-in hollowstem auger bit
to 20- ft. Excavated for and
instal led 4-ft by 4-ft concrete
surface pad, brass marker and
4 protective psots. Primed
and painted cap, casing and posts.

Drawing By: RKL/6N49N57.ASB
Oate : 23 Sep94
Reference : HANFORO NELLS
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