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Executive Summary

This document presents a groundwater monitoring program for three Resource Conservation and
Recovery Act of 1976 (RCRA) waste management units at the Hanford Site combined under one ground-
water quality assessment program. The units are the 216-A-10, 216-A-36B, and 216-A-37-1 cribs (the
RCRA plutonium-uranium extraction [PUREX] cribs). The three cribs have been grouped together based
on their proximity to one another, similar construction and waste history, and similar hydrogeologic
regime. The RCRA PUREX cribs are located in the 200 East Area of the Hanford Site. This document
replaces the previous RCRA monitoring plan (Lindberg 1997) for these cribs. There are other cribs in the
200 East Area that received liquid waste from PUREX Plant operations that are not regulated under
RCRA (e.g., 216-A-45 crib). Wells in the vicinity of these cribs are monitored under the 200-PO-1
Groundwater Operable Unit.

The monitoring network comprises near-field wells (wells located in the immediate vicinity of the
RCRA PUREX cribs) and far-field wells (wells located farther downgradient). The monitoring strategy
for the far-field wells is included in the Sampling and Analysis Plan for the 200-PO-1 Groundwater
Operable Unit (DOE-RL 2003). The monitoring strategy for the near-field wells is included in this plan.
Near-field wells are listed below.

Well Near Crib Up/Down Gradient

299-E17-1 216-A-10 Down
299-E24-16 216-A-10 Down
299-E17-19 216-A-10 Down
299-E17-14 216-A-36B Down
299-E17-18 216-A-36B Down
299-E17-16 216-A-36B Down
299-E25-17 216-A-37-1 Down
299-E25-19 216-A-37-1 Down
699-37-47A 216-A-37-1 Down
299-E24-18 216-A-10 Up
299-E25-31 216-A-37-1 Up

The near-field wells are sampled either quarterly or semiannually for the following parameters:

Required Constituents, based on WAC 173-303-400 and by reference 40 CFR 265(d)(3) and (d)(4)
Chloride
Iron
Manganese
Sodium
Sulfate
Site-Specific Constituent, based on historical groundwater monitoring at the site

Nitrate



RCRA groundwater monitoring for the RCRA PUREX cribs is part of the Groundwater Performance
Assessment Project. Project staff schedule sampling and initiate paperwork. The project uses
subcontractors for sample collection, shipping, and analysis. The groundwater project’s quality control
program is designed to assess and enhance the reliability and validity of groundwater data. This is

accomplished through evaluating the results of quality control samples, conducting audits, and validating
groundwater data.
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1.0 Introduction

This document presents an interim-status, groundwater quality assessment monitoring plan under
Resource, Conservation, and Recovery Act of 1976 (RCRA) regulatory requirements found in
Washington Administrative Code (WAC) 173-303-400, and by reference requirements in 40 CFR
265(d)(3) and (d)(4), for three RCRA-regulated cribs in the 200 East Area of the Hanford Site: 216-A-10,
216-A-36B, and 216-A-37-1 (the RCRA plutonium-uranium extraction [PUREX] cribs). The RCRA
PUREX cribs are part of the 200-PO-1 Operable Unit. This document will replace the previous RCRA
monitoring plan (Lindberg 1997) for the RCRA PUREX cribs.

The three RCRA PUREX cribs have been combined into one RCRA waste management area based
on their proximity to one another, similar construction, waste history, and hydrogeologic regime.
Additionally, their contaminant plumes have merged with time. There are other cribs in the 200-East
Area that received liquid waste from PUREX Plant operations that are not regulated under RCRA (e.g.,
216-A-45 crib). Wells in the vicinity of these cribs are monitored under the 200-PO-1 Groundwater
Operable Unit.

1.1 Purpose or Monitoring Objectives

The objective of this monitoring plan is assess the nature, extent, and rate of groundwater
contamination migration from the RCRA PUREX cribs until final cleanup decisions are made for the
200-PO-1 Operable Unit. The scope of this RCRA plan is dangerous waste constituents. Radionuclides®
are monitored under the Atomic Energy Act of 1954 and are included in the 200-PO-1 Operable Unit
sampling and analysis plan (DOE-RL 2003).

1.2 History of Facilities

The RCRA PUREX cribs (Figure 1.1) are now retired from use. They were used as liquid disposal
facilities for the PUREX plant from 1965 to 1989. The 216-A-36B crib received dilute nitric acid and a
solution of ammonium fluoride and ammonium nitrate. The waste stream to the 216-A-10 crib was
characteristically acidic and contained concentrated salts. Other waste stream constituents
included aliphatic hydrocarbon compounds and organic complexants. The A-37-1 crib received spent
halogenated and non-halogenated solvents and ammonia. All three cribs received radionuclides®
(Aldrich 1987). Radionuclides are not monitored under RCRA, thus they are not included in this RCRA
monitoring plan. More details about the history of the RCRA PUREX cribs and their waste streams are in
Lindberg (1997).

(&) Radionuclides (source, special nuclear, and by-product materials) are monitored in some RCRA unit wells to
support objectives of monitoring under the Atomic Energy Act of 1954 (AEA) and/or Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA). Note: pursuant to RCRA, the source,
special nuclear, and by-product material components of radioactive mixed waste are not regulated under RCRA
and are regulated by the U.S. Department of Energy (DOE) acting pursuant to its AEA authority. Therefore, the
inclusion of information on radionuclides in this plan is for information only and may not be used to create
conditions or other restrictions set forth in any RCRA permit or other RCRA regulatory requirements.
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1.3 History of Groundwater Monitoring

Before they were combined into one RCRA monitoring plan in June 1997, the 216-A-10 and 216-A-
36B cribs were monitored under separate interim-status RCRA programs, and the 216-A-37-1 crib was
not monitored under RCRA but was monitored since July 1983 under the Atomic Energy Act of 1954
(AEA).

RCRA groundwater samples were first collected from the 216-A-10 network in November 1988 and
from the 216-A-36B network in May 1988 (Kasza 1992). The cribs were sampled for contaminant
indicator parameters, groundwater quality parameters, drinking water parameters, and site-specific
parameters as required by interim status regulations stipulated in 40 CFR 265. Statistical evaluations of
indicator parameter-evaluation data were performed semiannually from 1990 to 1996 (e.g., DOE-RL
1991). The statistical method used was the AR t-test (Chou 1991). The statistical evaluations of the
contaminant indicator parameter data did not show that the groundwater quality had been impacted from
waste discharged into the 216-A-10 and 216-A-36B cribs, although specific conductance should have
been sensitive to elevated nitrate concentration. However, individual constituents (e.g., nitrate)
originating from the PUREX cribs have been detected in groundwater and have exceeded drinking water
standards.

In 1996 it was recognized that the 216-A-37-1 crib required groundwater monitoring under RCRA.
At that time, the three cribs were combined into a single waste management area for groundwater
monitoring. Also, because the cribs had contributed to contaminant plumes including nitrate, a
groundwater quality assessment program was initiated [40 CFR 265.93(d)].

1.4 Groundwater Contaminants

This section discusses source and current concentrations of dangerous waste constituents near the RCRA
PUREX cribs. The cribs also contributed to tritium and iodine-129 plumes, which are monitored as part
of the 200-PO-1 Operable Unit (DOE-RL 2003).

14.1 Arsenic

Filtered arsenic continues to be detected in PUREX monitoring wells (e.g., 4 to 10 pg/L) but in
concentrations at or below Hanford groundwater background value of 10 pug/L (DOE-RL 1997). The
drinking water standard for arsenic is 10 ug/L. Currently, arsenic levels are indistinguishable from
background values, but arsenic concentrations are monitored due to a history of elevated values. Before
the 1990s, an extensive plume of arsenic was present in the northern and eastern portions of the 200 East
Area (WHC 1993). In the eastern portion of the 200 East Area, the sources of arsenic may have been the
216-A-29 ditch, where past discharges of chemical waste were known to include arsenic, or the 216-A-
37-1 crib, where arsenic was associated with chemical carryover from the 242-A evaporator. The large
arsenic plume also included the area in the vicinity of the 216-A-10 and 216-A-36B cribs, where arsenic-
contaminated wastewater was known to have been discharged.

142 Manganese

Filtered manganese has sporadically exceeded the secondary drinking water standard (50 pg/L) at two
PUREX near-field wells, well 299-E25-19 at the 216-A-37-1 crib and well 299-E17-19 at the 216-A-10
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crib. Although it is possible that manganese-contaminated wastewater was discharged at the PUREX
cribs, it is also likely that manganese in these instances is due to corrosion of the well casings or screens.
The trend for filtered manganese at the PUREX crib wells is erratic, and elevated levels of manganese are
sometimes associated with elevated levels of chromium and nickel, which provide additional evidence
that the contamination is due to well-related effects.

1.4.3 Nitrate

There are two nitrate plumes in the vicinity of the PUREX cribs (Figure 1.2). One plume is under
the 216-A-37-1 crib, where the concentration of nitrate is greater than that detected in surrounding wells
but below the 45 mg/L drinking water standard. The other plume trends northwest to southeast across the
southern portion of the 200 East Area. Wells in the immediate vicinity of the 216-A-10 and 216-A-36B
cribs show nitrate concentrations that are higher than surrounding wells in this portion of the nitrate
plume and exceed the drinking water standard. Well 299-E17-14 (near 216-A-36B crib) has the highest
concentration of nitrate near the PUREX cribs. The increased concentration of nitrate in the vicinity of
the cribs indicates that 216-A-10 and/or 216-A-36B crib, as well as 216-A-37-1 crib, are a source of
nitrate contamination. The nitrate plume has spread east and southeast into the 600 Area of the Hanford
Site but concentrations currently are below the drinking water standard.

14
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2.0 Conceptual Model

A groundwater conceptual model is an evolving hypothesis that identifies the important features,

events, and processes that control groundwater and contaminant movement. This model is based on

results of previous geological and hydrogeological studies, sediment sampling, and groundwater monitor-
ing. Primary references are Lindberg (1997), Williams et al. (2000), and groundwater monitoring annual
reports (e.g., Hartman et al. 2005). The model provides a basis for designing the near-field well network.

The conceptual model for the 216-A-10, 216-A-36B, and 216-A-37-1 PUREX cribs includes the

following elements:

Liquid wastes released in the cribs migrated through the vadose zone into the groundwater.

As the mobile constituents intercepted and mixed with groundwater in the unconfined aquifer, they
moved laterally with the groundwater flow.

A water-table mound was created by discharges to PUREX cribs and B-Pond, resulting in changes to
the groundwater flow directions in the 200 East Area. More recently, groundwater flow has begun to
revert toward the flow patterns that existed before the large discharges to B-Pond. Because of
extremely low hydraulic gradient, flow direction (southeastward to eastward) was inferred from
water-table elevations and plume migration. The water table in the 200 East Area has been declining
since discharges to B-Pond were halted in 1997.

Groundwater contamination tends to be higher in concentration near the water table, thus the near-
field wells are screened near the water table (Eddy et al. 1978).

In the area around the PUREX cribs there are two hydrogeologic schemes represented by two
vertical columns (Figure 2.1). Near the 216-A-10 and 216-A-36B cribs, groundwater in the
uppermost unconfined aquifer, Hanford formation, is isolated from the groundwater in the confined
Ringold aquifer by Unit 8 (Ringold lower mud unit). This hydrogeologic scheme incorporates two
separate aquifers. Toward the northeast near the 216-A-37-1 crib, a large flood channel filled with
Hanford formation sediment (deposited during cataclysmic Pleistocene floods) extends across the
200 East Area from northwest to the southeast. This flood channel extends through Unit 8, the
Ringold Formation lower mud unit, a major locally confining layer, such that the sand and gravel of
the Hanford formation lie directly upon the sand and gravel of the lower portions of the Ringold
Formation (Unit 9). Therefore, within and near the large flood channel there is hydraulic
communication between the unconfined Hanford aquifer and any partially or locally confined
aquifers in the lower portions of the Ringold Formation. Thus, the northeastern hydrogeologic
scheme, represented by the column to the right in Figure 2.1, has just one combined aquifer.

Because the hydraulic conductivity of the channel fill is generally much higher than for Unit 9 (in the
vicinity of the 216-A-37-1 crib), and there is an upward gradient in this region, groundwater from the
confined Ringold aquifer system likely discharges into the highly transmissive channel-fill sediments
where it mixes with groundwater of the unconfined Hanford aquifer.

2.1
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3.0 Groundwater Monitoring Program

This section describes the combined RCRA monitoring program for the 216-A-10, 216-A-36B, and
216-A-37-1 PUREX cribs. The objective of monitoring is to track plume extent and contaminant trends
until final cleanup decisions are made. This monitoring plan will be modified, as necessary, to reflect the
final record of decision for the 200-PO-1 Operable Unit.

3.1 Monitoring Well Network
The RCRA monitoring near-field network (Table 3.1) includes:

¢ Nine near-field downgradient wells, adjacent to the 216-A-10, 216-A-36B, or 216-A-37-1 cribs, to
track concentration trends in the area of highest contamination.

o Two upgradient wells to provide information on quality of groundwater entering the area of the
cribs.

o Far-field wells are monitored under the 200-PO-1 Operable Unit sampling and analysis plan
(DOE/RL-2003-04).

All of the near-field wells monitor the top of the unconfined aquifer. As-built diagrams of the wells
are included in the Appendix.

If a monitoring well becomes unsuitable for use, the well network will be re-evaluated to determine if the
well will have to be deepened or replaced, whether the remaining wells are adequate to monitor the
network, or whether another well, not currently being used, can be substituted. If a new well must be
installed, it will be incorporated into the M-24 priority list.

3.2 Constituent List and Sampling Frequency

Nitrate is the primary constituent of interest.  Additional constituents required by WAC 173-303-
400, and by reference, requirements in 40 CFR 265(d)(3) and (d)(4), include chloride, iron, manganese,
phenols, sodium, and sulfate. Arsenic will no longer be monitored because it is not above background
concentrations.

One representative well downgradient from each of the three RCRA PUREX cribs will be sampled
quarterly. Data from these three wells will be assessed quarterly (required by 40 CFR 265.93 [d][7][i]) to
determine if there are any changing contaminant conditions near the cribs. The other eight wells will be
sampled semiannually (see Table 3.1).

3.1



Table 3.1.  Wells for RCRA Monitoring at the 216-A-10, 216-A-36B, and 216-A-37-1 PUREX

Cribs
rrI?:r Constituents
y. Supporting Field Parameters
Consti .
Interpretation
-tuent
Well Purpose; Comments = ol o )
@ o = [<3}
=] =t =] >
c — — [ = > <5}
< =) RO o B o i= |
2 & 2 |23 Es| & =) =
= © o 85 S 2 2 2
s | = | |22l £ |28| 5|5 |8
= | Z < |=E&| 5 |#O0| R - =
299-E17-1 |Downgradient from A-10 Crib PRE S S S S S S S S
299-E17-14 |Downgradient from A-36B Crib  |WAC Q Q Q Q Q Q Q Q
299-E17-16 |Downgradient from A-36B Crib  [PRE S S S S S S S S
299-E17-18 |Downgradient from A-36B Crib  |WAC S S S S S S S S
299-E17-19 |Downgradient from A-10 Crib WAC S S S S S S S S
299-E24-16 |Downgradient from A-10 Crib WAC Q Q Q Q Q Q Q Q
299-E24-18 [Upgradient from A-10 Crib WAC S S S S S S S S
299-E25-17 |Downgradient from A-37-1 Crib  |PRE S S S S S S S S
299-E25-19 |[Downgradient from A-37-1 Crib |PRE Q Q Q Q Q Q Q Q
299-E25-31 |Upgradient from A-37-1 Crib WAC S S S S S S S S
699-37-47A |Downgradient from A-37-1 Crib  [WAC S S S S S S S S

(@) PRE = Well not constructed to Washington Administrative Code (WAC 173-160) standards.
WAC = Well constructed to Washington Administrative Code (WAC 173-160) standards.

(b) Anions analysis includes at a minimum chloride and sulfate.

(c) Metals analysis includes at a minimum iron, manganese, and sodium. Analyses will be run on filtered
samples.

S = semiannually

Q = quarterly

3.3 Water Level Monitoring

Field personnel measure depth to water before sampling, or at other times as specified by the
Groundwater Performance Assessment Project (groundwater project) (e.g., annual water-level
measurements). The tapes used to make depth measurements are calibrated semiannually. Field
personnel obtain two consecutive measurements that agree within 6 mm (0.02 ft) and record them along
with date, time, measuring tape number, and other pertinent information. Depth to water is subtracted
from the elevation of a reference point (usually top of casing) to obtain water-level elevation. Water-level
elevations are used to construct water-table maps of the 200 East Area.

Groundwater flow direction beneath the 216-A-10, 216-A-36B, and 216-A-37-1 PUREX cribs is
inferred from the water-table map(s) and plume maps. Rate of flow is estimated from hydraulic gradient,
hydraulic conductivity, and porosity or from rates of contaminant movement.

3.4 Sampling and Analysis Protocol

RCRA groundwater monitoring for the 216-A-10, 216-A-36B, and 216-A-37-1 PUREX cribs is part
of Hanford’s groundwater project and follows project quality assurance (QA) protocols. Groundwater

3.2



monitoring for these units will follow the requirements of the most recent revision of the QA project plan.
This monitoring plan need not be revised to cite future revisions of those protocols.

Project staff schedule sampling and initiate paperwork and oversee sample collection, shipping, and
analysis. Quality requirements for any work subcontracted are specified in statements of work or
contracts.

The statement of work for sampling activities specifies that those activities will be conducted in
accordance with a QA project plan that meets the requirements defined in Requirements for Quality
Assurance Project Plans, EPA/240/B-01/003 (EPA 2001). Additional requirements are specified in the
statement of work.

Groundwater project staff conduct laboratory audits and field surveillances to assess the quality of
subcontracted work and initiate corrective action if needed.

34.1 Scheduling Groundwater Sampling

The groundwater project schedules well sampling. Many Hanford Site wells are sampled for multiple
objectives and requirements; e.g., RCRA, CERCLA, and AEA. Scheduling activities help manage the
overlap, eliminating redundant sampling and meeting the needs of each sampling objective. Scheduling
activities include the following:

o Each fiscal year, project scientists provide well lists, constituent lists, and sampling frequency. Each
month, project scientists review the sampling schedule for the following month. Changes are
requested via Sampling and Analysis Schedule Change Request Forms and approved by the
Sampling and Analysis Task Leader, and Monitoring Project Manager.

o Project staff track sampling and analysis through an electronic schedule database stored on a server
at Pacific Northwest National Laboratory (PNNL). Quality control samples also are managed
through this database. A scheduling program generates unique sample numbers, and a special user
interface generates sample authorization forms, field services reports, groundwater sample reports,
chain-of-custody forms, and sample container labels.

e Sampling and analysis staff verify that well name, sample numbers, bottle sizes, preservatives, etc.
are indicated properly on the paperwork, which is transmitted to the sample collector. Staff verify
that the paperwork was generated correctly.

o At each month’s end, project staff use the schedule database to determine if any wells were not
sampled as scheduled. If the wells or sampling pumps require maintenance, sampling is rescheduled
following repair. If a well can no longer be sampled it is cancelled, and the reason is recorded in the
database. DOE will notify the Washington State Department of Ecology (Ecology) if sampling is
delayed past the end of the scheduled quarter or if a well cannot be sampled (see Sections 3.1 and
5.4).
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3.4.2 Chain of Custody

The sample collector uses chain-of-custody forms to document the possession of collecting
groundwater samples from the time of collection through data reporting. The physical integrity of the
samples is maintained by samples being in custody of the sample collector. The forms are generated
during scheduling (see Section 3.4.1) and managed by the sample collector. Samplers enter required
information on the forms, including the following:

e Sampler’s name(s)
e Collection date and time.

In addition, the following are placed on the chain-of-custody forms:

¢ Method of shipment and destination
e Sample identification numbers

o Analysis methods

o Preservation methods.

When samples are transferred from one custodian to another (e.g., from sampler to shipper or shipper
to analytical laboratory), the receiving custodian inspects the form and samples and notes any
deficiencies. Each transfer of custody is documented by the printed names and signatures of the
custodian relinquishing the samples and the custodian receiving the samples, and the time and date of
transfer.

343 Sample Collection

All of the wells in the 216-A-10, 216-A-36B, and 216-A-37-1 PUREX cribs network are equipped
with dedicated sampling pumps. Field personnel measure water levels in each well prior to sampling (see
Section 3.3), then purge stagnant water from the well. Groundwater samples generally are collected after
three casing volumes of water have been purged from the well or after field parameters (pH, temperature,
specific conductance, and turbidity) have stabilized.

For routine groundwater samples, preservatives are added to the collection bottles, if necessary,
before their use in the field. Samples for metals analyses are filtered in the field with 0.45-pum, in-line,
disposable filters. After sampling, pH, temperature, and specific conductance are measured again.
Sample bottles are sealed with evidence tape and placed in a cooler with ice for shipping.

The samplers record the date, time, personnel, field measurements, and other pertinent information in
the comment section on the Groundwater Service Report and in the field logbook and complete the chain
of custody form as described in Section 3.4.2.

344 Analytical Protocols

Instruments for field measurements (e.g., pH, specific conductance, temperature, and turbidity) are
calibrated using standard solutions prior to use and are operated according to manufacturer’s instructions
and/or samplers’ operating procedures. Each instrument is assigned a unique number that is tracked on
field documentation calibration report and calibrated and controlled.
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Laboratory analytical methods are specified in contracts with the laboratories and are standard
methods from Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods (EPA 1986, as
amended) or Methods for Chemical Analysis of Water and Wastes (EPA 1983).
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4.0 Quality Assurance

The groundwater project’s QA protocols meet EPA Requirements for Quality Assurance Project
Plans, EPA/240/B-01/003 (EPA 2001). Also, the project QA program is based on QA requirements of
DOE Order 414.1A, Quality Assurance, and 10 CFR 830, Subpart A — General Provisions/Quality
Assurance Requirements as delineated in the PNNL Standard Based Management System. Quality
control requirements are included in the groundwater project QA plan, and quality control sampling
requirements for subcontracted work are discussed in the statement of work with the subcontractor.

The groundwater project’s quality control program is designed to assess and enhance the reliability
and validity of groundwater data. This is accomplished through evaluating the results of quality control
samples, conducting audits, and validating groundwater data. This section describes the quality control
program for the entire groundwater project, which includes PUREX cribs. The quality control elements
necessary for the groundwater project are based on EPA guidance cited in the Tri-Party Agreement
Action Plan, Section 6.5 (Ecology et al. 1998). Accuracy, precision, and detection are the primary
parameters used to assess data quality (Mitchell et al. 1985). Data for these parameters are obtained from
two categories of quality control samples: those that provide checks on field and laboratory activities
(field quality control) and those that monitor laboratory performance (laboratory quality control).

Table 4.1 summarizes the types of samples in each category and the sample frequencies and
characteristics evaluated.

Table 4.1.  Quality Control Samples

Sample Type Primary Characteristics Evaluated Frequency
Field Quality Control
Full Trip Blank Contamination from containers or transportation 1 per 20 well trips
Field Transfer Blank Airborne contamination from the sampling site 1 each day volatile organic

compound samples are collected
Equipment Blank® Contamination from nondedicated sampling 1 per 10 well trips or as needed®
equipment

Duplicate Samples Reproducibility 1 per 20 well trips
Laboratory Quality Control
Method Blank Laboratory contamination 1 per batch
Lab Duplicates Laboratory reproducibility Method/contract specific®
Matrix Spike Matrix effects and laboratory accuracy Method/contract specific®
Matrix Spike Duplicate Laboratory reproducibility and accuracy Method/contract specific®
Surrogates Recoverylyield Method/contract specific®
Laboratory Control Sample  Accuracy 1 per batch
Double Blind Standards Accuracy and precision Varies by constituent®

(a) Not applicable for PUREX cribs — dedicated sampling equipment used.

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

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

(d) Double blind standards containing known concentrations of selected analytes are typically submitted in
triplicate or quadruplicate quarterly, semi-annually, or annually.
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4.1 Quality Control Criteria

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

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

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

Table 4.2 lists the acceptable recovery limits for the double blind standards. These samples are
prepared by spiking background well water (currently wells 699-19-88 and 699-49-100C) with known
concentrations of constituents of interest. Spiking concentrations range from the detection limit to the
upper limit of concentration determined in groundwater on the Hanford Site. Double blind standard
results that are outside the acceptance limits are investigated, and appropriate actions are taken if
necessary.

Table 4.2. Recovery Limits for Double Blind Standards

Constituent Frequency Recovery Limits | Precision Limits (RSD)
Specific conductance Quarterly 75-125% 25%

Total organic carbon® Quarterly 75-125% Varies with spiking compound
Total organic halides®™ Quarterly 75-125% Varies with spiking compound
Cyanide Quarterly 75-125% 25%

Fluoride Quarterly 75-125% 25%

Nitrate Quarterly 75-125% 25%

Chromium Annually 80-120% 20%

Carbon tetrachloride Quarterly 75-125% 25%

Chloroform Quarterly 75-125% 25%

Trichloroethene Quarterly 75-125% 25%

(@) The spiking compound generally used for total organic carbon is potassium hydrogen phthalate.
Other spiking compounds may also be used.

(b) Two sets of spikes for total organic halides will be used. The first should be prepared with 2,4,5-
trichlorophenol. The second set will be spiked with a mixture of carbon tetrachloride, chloroform,
and trichloroethene.

RSD = Relative Standard Deviation
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Holding time is the elapsed time period between sample collection and analysis. Exceeding
recommended holding times could result in changes in constituent concentrations due to volatilization,
decomposition, or other chemical alterations. Recommended holding times depend on the analytical
method, as specified in Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods (EPA
1986, as amended) or Methods for Chemical Analysis of Water and Wastes (EPA 1983). These holding
times are specified in laboratory contracts. Data associated with exceeded holding times are flagged with
an “H” in the Hanford Environmental Information System (HEIS) database. Flagged data generally are
suitable for use in plume maps and trend plots, but may not be suitable for decision-making.

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

4.2 Groundwater Data Validation Process

The groundwater project’s data validation process provides requirements and guidance for validation
of groundwater data that are routinely collected as part of the groundwater project. Validation is a
systematic process of reviewing data against a set of criteria to determine whether the data are acceptable
for their intended use. This process applies to groundwater data that have been verified (see Section 5.1)
and loaded into HEIS. The outcome of the activities described below is an electronic data set with
suspect or erroneous data corrected or flagged. Groundwater project staff document the validation
process quarterly. Documentation is stored in the project file.

Responsibilities for data validation are divided among project staff. Each RCRA unit or geographic
region is assigned to a project scientist, who is familiar with the hydrogeologic conditions of that site.
The data validation process includes the following elements.

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

o Project scientist evaluation: As soon as practical after receiving biweekly reports, project scientists
review the data to identify changes in groundwater results or potential data errors. Evaluation
techniques include comparing key constituents to historical trends or spatial patterns. Other data
checks may include comparison of general parameters to their specific counterparts (e.g.,
conductivity to ions) and calculation of charge balances. Project scientists request data reviews
(Request for Data Review) if appropriate (see Section 5.2). If necessary, the laboratory may be
asked to check calculations or reanalyze the sample, or the well may be resampled. After receiving
quarterly reports, project scientists review sampling summary tables to determine whether network
wells were sampled and analyzed as scheduled. If not, they work with other project staff to resolve
the problem. Project scientists also review quarterly reports of analytical and water-level data using
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the same techniques as for biweekly reports. Unlike the biweekly reports, the quarterly reports
usually include a full data set (i.e., all the data from the wells sampled during the previous quarter
have been received and loaded into HEIS).

Staff report results of quality control evaluations informally to project staff, DOE, and Ecology each
quarter. If significant changes occur in groundwater chemistry results, these results are reported to
DOE as necessary. Results for each fiscal year are described in the annual groundwater monitoring
report.
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5.0 Data Management and Reporting

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

5.1 Loading and Verifying Data

The contract laboratories report analytical results electronically and in hard copy. The electronic
results are loaded into HEIS after the identified errors have been resolved and the results re-reported.
Hard copy data reports and field records are maintained as part of the project records unit-specific file for
the treatment, storage, and disposal unit. Project staff perform an array of computer checks on the
electronic file from the laboratories for formatting, allowed values, data flagging (qualifiers), and
completeness. Verification of the hard copy results includes checks for 1) completeness, 2) notes on
condition of samples upon receipt by the laboratory, 3) notes on problems that arose during the analysis of
the samples, and 4) correct reporting of results. If data are incomplete or deficient, staff work with the
laboratory to get the problems corrected. Notes on condition of samples or problems during analysis may
be used to support data reviews (see Section 5.2).

Field data such as specific conductance, pH, temperature, turbidity, and depth-to-water are recorded
on field records. Data management staff enter these results into HEIS manually through data-entry
screens, verify each value against the hard copy, and initial each value on the hard copy.

5.2 Data Review

The groundwater project conducts special reviews of groundwater analytical data or field
measurements when results are in question. Groundwater project staff document the process on a review
form, and results are used to flag the data appropriately in HEIS. Various staff may initiate a review
form: e.g., project scientists, data management staff, and quality control staff. The data review process
includes the following steps:

o The initiator fills out required information on the review form, such as sample number, constituent,
and reason for the request (e.g., “result is two orders of magnitude greater than historical results and
disagrees with duplicate™). The initiator recommends an action, such as a data re-check, sample
re-analysis, well re-sampling, or simply flagging the data as suspect in HEIS.

e The data review coordinator determines that the review form does not duplicate a previously
submitted review form, then assigns a unique review form number and records it on the form. A
temporary flag is assigned to the data in HEIS indicating the data are undergoing review (“F” flag).

o If laboratory action is required, the data review coordinator records the laboratory’s response on the
review form. Other documentation also may be relevant, such as chain-of-custody forms, field
records, calibration logs, or chemist’s sheets.

e A project scientist assigned to examine a review form determines and records the appropriate

response and action on the review form including changes to be made to the data flags in HEIS.
Actions may include updating HEIS with corrected data or result of re-analysis, flagging existing
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data (e.g., “R” for reject, “Y” for suspect, “G” for good), and/or adding comments. Data
management staff updates the temporary “F” flag to the final flag in HEIS.

e The data review coordinator signs the review form to indicate its closure.

o Ifareview form is filed on data that are not “owned” by the groundwater project, the data review
coordinator forwards a copy of the partially filled review form to the appropriate contact for their
action. The review is then closed.

5.3 Interpretation

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

o Hydrographs — graph water levels vs. time to determine decreases, increases, seasonal, or manmade
fluctuations in groundwater levels.

o Water-table maps — use water-table elevations from multiple wells to construct contour maps to
estimate flow directions. Groundwater flow is assumed to be perpendicular to lines of equal
potential.

e Trend plots — graph concentrations of constituents vs. time to determine increases, decreases, and
fluctuations. May be used in tandem with hydrographs and/or water-table maps to determine if
concentrations relate to changes in water level or in groundwater flow directions.

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

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

5.4 Reporting

Results of PUREX assessment monitoring are reported annually in groundwater monitoring reports
(e.g., Hartman et al. 2005). DOE also will continue to provide informal quarterly reports to Ecology with
updates to PUEX assessment monitoring. The quarterly reports also inform Ecology if sampling is
delayed past the end of the scheduled quarter. Chemistry and water-level data are reviewed after each
sampling event and are available in HEIS. When needed, DOE will report specific incidents affecting
RCRA PUREX cribs groundwater monitoring (e.g., unsuitable wells, delayed sampling) as described in
Sections 3.1 and 3.4.1.
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Appendix

As-Built Diagrams of Monitoring Wells

This appendix contains diagrams of wells in the near-field PUREX Cribs groundwater monitoring
network. The diagrams summarize stratigraphy and well construction materials. The diagrams are
presented in numerical order.

Monitoring Wells for near-field PUREX Cribs
groundwater monitoring network.

Well Purpose; comments
299-E17-1 Downgradient from A-10 Crib
299-E17-14 Downgradient from A-36B Crib
299-E17-16 Downgradient from A-36B Crib
299-E17-18 Downgradient from A-36B Crib
299-E17-19 Downgradient from A-10 Crib
299-E24-16 Downgradient from A-10 Crib
299-E24-18 Upgradient from A-10 Crib
299-E25-17 Downgradient from A-37-1 Crib
299-E25-19 Downgradient from A-37-1 Crib
299-E25-31 Upgradient from A-37-1 Crib
699-37-47A Downgradient from A-37-1 Crib
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WELL CONSTRUCTION AND COMPLETION SUMMARY AS—BUILT
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Figure A.1. Well 299-E17-1 Downgradient from A-10 Crib
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WELL CONSTRUCTION AND COMPLETION SUMMARY AS—BUILT

Wethod: Cable Tool  Method: ok D00-F17-18  IReON

g Unac:__ Water Unec: Coordinates: N/S N3B476.2  ¢py W4B390.5

Driter's |

Nome: Lin_Cordon/MWatkin  Vie. Ne: 0079 oo RO i

Oy : Stort

Company: —_Kaiser £ng.  ocatort_Hanford oo P9 miLE.

| Stortes:____3/10/88 __ Complete: 5/16/88 | Ground Surfocs (m): 712,78 (Brass Cop)

Depth to water:

Doto source: . (aciogist’s fog Sevation of cosing: - 22058
GENERALIZED Bevation of reference point: 217,78
STRATIGRAPHY

0-235: SAND Concrete pad dimens! 0.0-2.0

of surfoce seal: -20.0

235-245: GRAVELLY SAND T";:.‘" 3 e 2.0-200

245-250: SANDY GRAVEL

250-270: GRAVELLY SAND LD. of surfoce cosing (I p N/A

Type of surfoce casing: ____NL___

270-285: SAND

Depth of surfoce cosing: N/A

285-290: GRAVELLY SAND AN e

290-295: SAND Type of riser pipe: —iE.
2 S.S. 304 Sch., 55

295-300: GRAVELLY SAND . Dlometer of 10=in.

300-—. : fo——— Diometer of perforated borehole

e -305: SAND ) sl <ot & m __N/A

305-320: o peliets ond crumbles

J20: SANDY GRAVEL ? Slevation/depth of top of seai: ,l' _ 3005

320-325: GRAVELLY SAND f/,’ Type of secl:

: %
325-330: SAND 7 o
330-335: SANDY GRAVEL Type of grovel pock: 1 —?0 mesh
silica_sand
335: GRAVELLY SAND B
— & v/depth of top of screen 309.0
j— Description of scresn/perforation: _
- 8~in./30—slot/S.S. 304
— 4~in./20-slot/S.S. 304
= 1D. of sereen section: 4, 8-in.
Ay OF Nl . o/ 329.5
B Bevation/depth of bottom of gravel pock __921.0
Wﬁ of bottom y INF
plugged section: .
o i “‘?o—zo mesh _sili
ica_sand
NOTES: Not Applicable
B8 /depth of bottom of boreh J335.5
Blevation/depth of remediated borehole: N/A
8831752\14089

Figure A.3. Well 99-E17-16 Downgradient from A-36B Crib
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Somple

WELL CONSTRUCTION AND COMPLETION SUMMARY AS—BUILT
WELL

Method: e Method: NomBER: _299-E£17-18  wali wo:
Honford Site Additives
m W Used: Coordinctes: N/SN3B1904  graW48500.7
MHarme: Rl Cordan “u:.ﬂn:.“ 0079 ﬁ- N E
Orflling Compony Stort
Compony: —Kaisar Fng.  \ocation:_Hanford Cord ¢§: 007915 712N p26E s 11
Dote Dote ;
Storted:____3/28/88 Complet Ground Surfoce (ft): 7172.65 (Bross Cap)
Depth to woter: 311 15
e . —_Gaoingist's log e————— Elevation of casing: 220.65
GENERALIZED Bevation of reference point: Z17.65
STRATIGRAPHY {
0—10: SILTY SAND + ¢+ "] Concreta pod dimensions: —+05-15
g Depth of surface seok: 1.5-19.0
10-25: GRAVELLY SILTY SAND Type of surf esot: _Cement grout
25-55: SAND
55—60: GRAVELLY SAND it o ‘ :
60-75: SAND Type of surfoce cosing: —m—
75-80: SILTY SAND > N/A
80-95: SAND LD. of riser pipe: 4—in
95-100: GRAVELLY SAND Type of riser mﬂ!_d'_fa_fi.}!L
100—165: SAND o of b 10—in
65-170: SILTY e Diometer of perforated borshole —N/A
!-.. '{70 SILTY SAND ) g - casing:
170-185: SAND
185-200: SILTY SAND 7z evation/depth of top of seol: —296.7.
1 U Type of seol: !
200-225: SAND 2
7
225-230: SILTY SAND Z Bevation/depth of top of grovel pock: 3015
silico sond
230~235: SAND Twe of grovel pocic
235-260: GRAVELLY SAND
= m&g of top of screen
260-275: SAND = s
275-280: SILTY SAND = ""“""“‘ i vmiesry
280--285: SAND = é—:n-%s Telescoping _
285-290: GRAVELLY SANDY CLAYEY SILT = - . 4 8in
i — of bottom of
290-295: SILTY GRAVELLY SAND Bevation/depth screen/ 331,08
295-330: SANDY GRAVEL i Scnhananil o il i e < SI37
330 : GRAVELLY SAND 4 !ﬁumd —NA
Typ- of filler below plugged section:
N/A
NOTES: :‘_n Not Applicable
. Insufficient Dota

Mamdm —331.7
N/A

5!
Bevation/depth of remedicted bor

5831752\14091

Figure A.4. Well 299-E17-18 Downgradient from A-36B Crib
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NON-RECORD COPY

WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample Drive barrel
Method:_Cable tool Method:_Hard tool
pbrilling 00 W Water Additives

Fluid Used:_Supply Used:__Not_documented
briller's WA State

Name: L. Cordon Lic Nr:_Not documented
prilling Company
Company:_Kaiser Engineers Location:_Hanford

Date Date

Started:_28Mar88 Complete:_1&May88

" WELL TEMPORARY
NUMBER:_299-E17-18 WELL NO:
Hanford

Coordinates: N/S _N 38,190.4 EI'-I' W _48,500.7
State

Coordinates: N ___ 443,367 E 2,246,726
Start
T R s_'

Card #:__Not documented S
Ground surface (ft):_717.65 (Brass cap)

Elevation

Depth to water: % 1.2-ft May88
(Ground surface)311.9-ft Sep88

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

0+10: Silty SAND
10, Gravelly silty SAND
SL gravelly, sl silty SAND

I <+———| Elevation of reference point: [720.65-ft)

(top of casing)
Height of reference point abovel 3.0-ft )
ground surface

T

v

-

1.5+19.0-ft]

[1.5+19.0-ft

Type of surface seal:Pre-mix concrete
4x4-ft x 6-in surface é to j;s-ft

Depth of surface seal

20425:
(5050 1 gravelly TP S
45+50: Sl gravelly SAND Cement gr 1.5+19
50455: Cse SAND
55+60: S|l gravelly SAND
60n75: Medwcse SAND
75+80: Sl silty SAND «—————1| 1.D. of riser pipe: [_4-in 1
80495: Medwcse SAND Type of riser pipe:
95+100: sl grmtlr SAND Stainless steel
100+140: Medwcse SAND
140%145: Finesmed SAND Diameter of borehole,
1454165: Medwcse SAND a1 0n156.4-ft, 11-in nominal
165+170: SL silty SAND +——1 156.4%331.8-ft, 9-in nominal
170+185: Med=cse SAND
185+200: SL silty SAND
200+225: Medwcse SAND
225+230: sl silty SAND
230%235: Medecse SAND | Type of filler, 19.04296.6-ft
235#240: Sl gravelly SAND B8+20-mesh, granular onite
240%255: Gravelly SAND
255+260: S| gravelly SAND | Depth top of seal: [ 296.7-ft)
2604275: Medevery cse SAND Type of seal:
275+280: SL silty SAND Bentonite pellets
280w284: Cse SAND
284%285: SL gravelly, sandy clayey SILT ! Depth top of sand pack: [_301.4-ft)
285+289: BOULDERS (Bent casing - pulled 10+20-mesh silica sand

casing, installed new shoe and

reran casing)
289+295: Sl silty, gravelly SAND | Depth top of screen: [_308.7-ft)
295+330: Sandy GRAVEL &-in [ s 8
330+331.5: Gravelly SAND 20- nd r_pac

| Depth bottom of screen: [_329.3-ft)
8-in telescopins screen, 311.24331.5-ft

4—| Stainless steel, #20-slot
Depth to bottom of borehole:

[_331.5-ft]

Drawing By:_RKL/2E17-18.ASB Date:_11Aug92
Reference:
Figure A.4. (contd)
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WELL CONSTRUCTION AND COMPLETION SUMMARY AS—BUILT

i S, O W R~ Lo 200-£17-19 oot
Pkd Used: 2200 £ Water _ Used: — —N/A Coordimates: N/5 N39147.1 £/ W48810.4
Stat
Nome: £__Murphy/C. Wamsley V. Nor — 1058 Coordinates: N €
Compony: ', ___Kaiser fng. e Hanford m #: Tl s
Svorted:_____B/2/8B ____ Qomplete: _9/19/88 Ground Surfoce (#): —__716.38 (Bross Cap)
Depth to woter:_308.7 .
: : 9.33
i Geologist’s Elevation of casing _719.33
GEN ZED /— Elevation of reference point: 216.38
STRATIGRAPHY P

B

Concrete pad dimensions:

Depth of surfoce wmecl: 2.5-19.25
Type of surfoce seol: Cement grout

5—15: SILTY SAND
15-20: Slightly GRAVELLY SAND

20-70: SAND

70-76: Slightly GRAVELLY SAND il Ot pressctl

76—77: SAND Type of surface casing: N

7?"85.‘ SAND Depth of surface Cﬂ-l]l'lg‘. D! fA

85-100: Slightly SILTY SAND LD. of riser pipe: 4—in.
% Type of riser pipe: S.S.

100—-115: SAND

115-120: Slightly GRAVELLY SAND Diometer of borshole: _10=in.

fet-—— Diometer of perforoted borehole casing _M

120—-135: SAND Type of filier: Bentonite gggmb!es

135—140: Slightly GRAVELLY SAND pme = o 8.69

140-200: SAND Type of seal: e pelle

200: Missed sample

| NN
NN

Blevotion/depth of top of grovel pack: —297.0
200-255: SAND Type of grovel pack: _.__LQ—_JA_
255-265: Slightly GRAVELLY SAND siice_sand
265-270: GRAVELLY SAND = T WK Yop: o o, 304.0
o . =] of screen/perforation:
270-275: SANDY GRAVEL = 8—in./20-slot/S.S. Telescoping
275-290: SAND = 4—in./10-slot/S.S.
290-295: SILT = SSa v e 4, 8-in.
295-305: SILTY SAND ~ Hevation/deoth of bottom; of acresn/ 326.63
305-315: SILTY SANDY GRAVEL - Elevation/depth of bottom of gravel pock: 326.68
315-327: SANDY GRAVEL Bevotion/depth of bottom of —_N/A
plugged blank section:
- Typa of filler below plugged section:
NOTES: N/A: Not Applicable N/A
) n“-. Insufficient Date
Elevation/depth of bottom of borehole: _326.68
Elevation/depth of remediated borehole: .___Hé’i
8831752\ 14097

Figure A.5. Well 299-E17-19 Downgradient from A-10 Crib
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WELL CONSTRUCTION AND COMPLETION SUMMARY AS—BUILT

Mathok: ___ Cable Tool et Bailer NowBeR: __ 299-F24-16 _ wait WO
Additives Hanford
Pukd Used:_200 E Water _ Upec: Conrdimates: N/ _N39309.5 €/« _WABB08.6
sy O Amos Vb New 1224 Cavrdinaiin 1 €
Compony: I Kaiser Eng Locath Hanford m § T——R s
. 8/5/88 Complets: _9/19/88 Crane’ Ssmans: (104 715.27 (Brass Cap)
Depth to woter: _J09.67
S ) Caclogist’s | Bevation of cosing 71827
GENERALIZED Blevation of reference point: ~L15.27
STRATIGRAPHY 4x4x6
: : Surface to 2.0
5-10: Slightly GRAVELLY SAND Conersts pad @mensiens
Depth of surfoce seal: 20-180
10~-15: GRAVELLY SAND Type of surfoce seal: _Cement grout
15-90: SAND
90-95: GRAVELLY SAND 1.D. of surfocs cosing (if present): — N/A
Type of surfoce casing N/A
95—145: SAND
Depth of surfoce casing: — N/A
145-150: GRAVELLY SAND ok e i
o 1 .
150-195: SAND Type of riser pipe: 5.5, .04 Sch. 3
195-225: Slightly GRAVELLY SAND e Diomater of borehole: —10-in,
les——— Diometer of perforoted borshole cosing: _N,ZA
225-260: SAND i Tps of e ;
260-270: Slightly GRAVELLY SAND A b Py, P ——” _292.93
270-280: GRAVELLY SAND ? g Type of seal: i
) 787 bentonite pellets
280-285: Slightly SILTY GRAVEL SAND % Bevotion/depth of top of grave pack 299.13
. o Type of grovel pack: =
—290: 0 Y T =
285-290: Slightly GRAVELLY SANDY SILT (w/CLAY) ! !
290-295: SILTY SAND Gistia T
_ = pertorati o © 9P of sereen 30438
295-305: Slightly GRAVELLY SILTY SAND = Dbt isf / /,wﬂ )
-310: - 4—in./10-slot/S.S.
305-310: SILTY SANDY GRAVEL = 3-in720-siot/ Tel -
310-320: SANDY GRAVEL = !
1= 1.D. of th 4, 8-in.
320-325: No sample — Bevatl f_a_.gg of bottom of screen/
325-327: SANDY GRAVEL 2 Oevation/depth of bottom of gravel pock: _.329.38
Bevati of bottom of — INE
- Type of filler below plugged section:
16—30_sili
T lica_sond
F: Insufficient Data
Elevation/depth of bottom of borehol 32933
Blevation/depth of remedicted borshole: . N/A

BA31752\ 14099

Figure A.6. Well 299-E24-16 Downgradient from A-10 Crib
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WELL CONSTRUCTION AND COMPLETION SUMMARY AS—BUILT

Methel: ____Coble Tool —_ vetwod Nouber: __299-E24-18 WL M-

Pl Usad: 200 E Water _ {sed: Coordimotes: N/SNJO330.7  epeWS00243
m 0._Amos "u:“..:" 1224 s‘c.f- tes: N €
mv__mﬂ_m._w Hanford g::f T—R s

Stotes_____2/18/88___ 9-“',- te: _8/18/88

Depth to woter: _J10.1

Dato source: —Geologist’s log

GENERALIZED
STRATIGRAPHY

5~15: GRAVELLY SAND

15-20: Slightly GRAVELLY slightly SILTY SAND

Depth of surfoce seal:

EEEE

20-25: SAND Type of surfoce seal: _Cement grout
25-30: Slightly GRAVELLY SAND
30-75: SAND
75—80: Slightly GRAVELLY SAND 10, of surt s e N/
80-90: SAND S ol
90-95: Slightly SILTY SAND Sirface ——Bemered
95~100: SILTY SAND
100-105: SAND Depth of surfoce cosing: i
105—-110: Slightly SILTY SAND 1.D. of riser pipe: 5 —4=in.
110-120: SAND Type of riser pipe: S
120-125: Slightly GRAVELLY SAND
125-140: SAND _ ]
140-145: Slightly GRAVELLY SAND e : :‘:“"' — —Lo=in
145-160: SAND oo (NGEIAARE orated barshole . —NA
160-165: Slightly GRAVELLY SAND ——Tpe of Tha:
165-175: SAND
175-180; Slightly GRAVELLY SAND 1 b Bevation/depth of top of seal: ~294.05
180-190: SAND Z28% DR we tole
190-200: Slightly GRAVELLY SAND g % pelle
200-205: SAND % 302.0
205-210: GRAVELLY SAND g 'M;:’ of gravel e
210-215: Slightly GRAVELLY SAND grovel Koo bind
215-220: GRAVELLY SAND ~Sied 3t
220-235: SANDY GRAVEL — Bevation/depth of top of screen
235-240: GRAVELLY SAND = perforation: =
240-260: SAND =3 Description of scresn/perforation: 4=ifl,
260-265: Slightly GRAVELLY SAND = 4—in./10~slot/S.S.
265-270: Missed sample = 8~in./20—slot/ Telescoping
270-285: GRAVELLY SILTY SAND =
285-290: SANDY GRAVEL = S - 4, 8-in.
290-295: SILTY SANDY GRAVEL = L S
295-315: SANDY GRAVEL Cvton degth of o scrken/ 329.5
315-320: SILTY SAND 30.0
320-330: SAND — Bevation/depth of bottom of grovel pock: _330.0
330: SILTY SANDY GRAVEL Gevtiondagtn of battom of N/A
plugged section:
Type of filler below plugged section:
. N/A
O W o forteths
Devation/depth of bottom of borshole: 9900
Bevotion/depth of remedicted borehole:  — N/A
BA317S2\ 14101

Figure A.7. Well 299-E24-18 Upgradient from A-10 Crib
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“WELL CONSTRUCTION AND COMPLETION SUMMARY AS—BUILT

OMng  Cable Tool Somple  INF oBer: _299-E25~17  (ATOReN 2
P swec: Water {adiiee Bentonite = | Contor ee: n/s INF en INF
Oclers  |onry Boker o % INF Oasrdndon . T € _INF
Compony: _INF Coion, _INF Cord ¢ __INF 1= R=_s_~—
o ne:__05/24/76 Date rete: 07/20/76 Bivdicn, evese (i INE
Depth to woter:_271.0
Blevation of cosing __690.0

GENERALIZED Bevation of reference point: ____INF
STRATIGRAPHY  Dato so Driller’s Log /

0 — 50: SAND with GRAVEL ["._' P s ',I Concrete pod dimensions: INF
50 - 55: SAND B=—— Depth of surface seal: INF
55 — 65: SAND with GRAVEL / sifois saok Grout ~
%5 © 30 SAND with GRAVEL j

—  §0: SAND with
90 — 120: SAND and GRAVEL 10 of wurfoce cosing (f present): | —N/A
120 — 125: SAND & GRAVEL, Z° SILT ¢ Type of surfoce casing /A
125 — 132: SAND and GRAVEL
0 ST o =
133 — 180: D and N
180 — 185: SAND " 1.D. of riser pipe: " ) 6—in.
185 — 220: SAND with GRAVEL Type of riser pips: _ B=in. to 150,
220 ~ 235: GRAVEL, SAND, COBBLE 6-in. to 300
235 — 300: GRAVEL and SAND e rharmatar ol Bonoltc 6-in., 8-in,,_10~in.
bet———— Diometer of outer perforated casing .
(Remediations): 8—in.
4o— Type of filler: Grout
Blevation/depth of top of pocker: ___INF
Type d’: kor Nhgg docp:cmonted
Dok, & op < socuan/ _ 2730
Description of /perforation:
orated 4 _cuts/round
}=——— I.D. of scresn section: __N_@
E-f;uto': et o __295.0
Blevation/depth of top of plugged section: __295.0
a——— Type of filler used in plugged section:
: A Applicable
:": insufficient Dato
Blevation/dsgth of bottom of borehol 300.0

Bevotion/depth of remedicted borshole: —N/A

8831752\ 262517

Figure A.8. Well 299-E25-17 Downgradient from A-37-1 Crib
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WELL CONSTRUCTION AND COMPLETION SUMMARY AS—BUILT

D9 __Cable _Tool . __INF NowseR: _299—E25-19 Ve mor 1
Pt Usot: Water  Uees_Bentonite | Conrcmotes: n/s INF epvINF
Nome __Henry Baker Ve o _INF Coomsinates: N __INF e __INF
Compony: _INF Cocaon, _INF Cord §: __INF I= a= .=
Storted:_07/22/76 _ Gamplets: 09/03/76 ey VO
Depth to woter:_272.0
Elevation of cosing: £690.0
GENERALIZED Elevotion of reference point: INF
STRATIGRAPHY Dot Driller’s Log
0 — 40: GRAVEL and SAND | SR Concrete pod dimensions: _ N
40 — 65: SAND with GRAVEL o e e 0-20.0
65 — 95 GRAVEL and SAND Tova of mrtocs swut Grout between _
1£—;£$A~gmwva,mcm 8" and 10" casing
130 — 145: SAND with GRAVEL motmmn-in.orm)NF —10=in.
145 — 215; SAND and GRAVEL Type of surfoce cosing: . INF___
215 ~ 220: SAND
%—gﬁ SANg GRAVEL and COBBLES Depth of surface casing: 20.0
= : 1D. of riser __ 6=in,
260 — 300: GRAVEL and SAND MW i
G'tOJOO
le—— Diometer of borshols: 6—in., 8—in.
fe——— Diometer of outer perforated cosing
(Remedictions): 8-in
b Typeof fier —_ Grout
-_.-——m/muﬁum INF
Type of packer:
f' m”"""""“’ 2700

W

of scresn/perforation:
Perforated 4 /ﬂ

LD. of " —_N/A
R
Bevation/dasth of bottom of screen/ 205.0

Elevation/gepth of top of plugged section: . INF

fo———— Type of filler used in plugged section:
Cement

NOTES: N/A: Not Applicable
: Insufficient Dota

Bevotion/dapth of bottom of borehok J00.0
Blevation/depth of remediated bershok N/A
8831752\ 2E2519

Figure A.9. Well 299-E25-19 Downgradient from A-37-1 Crib
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WELL CONSTRUCTION AND COMPLETION SUMMARY AS-BUILT

S i oty () S oo gz TR
m-.e o g Foom Coordinates: N/s N40310 W45748
Dritler’s WA Stote Stote
Nome: _uJames Nelson _ Ue. No.: Coordinates: N E
Company: _Naison Wall Drilling \ Bon m}: T— R s
Storted:_6,/22,/87 Compiete: _2/16/87 | Ground Surtace () ———INE
Depth to woter: _264.0 -
Dato source: —_Gaologisi's log
GENERALIZED
STRATIGRAPHY
0-27: No record
27-33: Black SAND
33-79: No record
79-99: Black, SILTY SAND — NA
99—-117: Black, SANDY SILTY GRAVEL
117—137: Coarse SAND, fine GRAVEL 4—in,
137-177: No record
177-197: Coarse SAND, fine GRAVEL —_8-in.
197-217: Large GRAVEL, COBBLES —HA
217-220: COBBLES, GRAVEL * Bevation/degth of top of sedk 249.0
220~225: No record é Z ops.f mmt:
N 7
225-~230: Very open, moist ,/4 7 Blevation/depth of top of gravel pack: 254.0
230~237: No record e
237-258: COBBLES, GRAVEL, SAND
= Elevotion /depth of top of screen 259.0
£50=E712-Blo; Hasors = Description of scresn/pecforation:
271~276: Medium SAND and GRAVEL = ! L Screen
276~298: No record — u“' .-
= of bottom of 279.0
m/ﬂ screen/
- Elevation/depth of bottom of gravel pockc —279.0
Gevation/depth of bottom of — N/A
phigged Blonk section:
e Type of filler below p/iqu section:
N/A
Elevation/depth of bottom of borshole: 298.0
Devotion/depth of remedicted borehole:  —_N/A
B831752\ 14262

Figure A.10. Well 299-E25-31 Upgradient from A-37-1 Crib

A.13
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0534489

WELL SUMMARY SHEET

Boring or Well No. G4 377 _ H-?A (53821)

Sheet | of 2

Location .‘zoDEasfﬂ'v‘%‘ S5E Cornex

Project _ RC R A /m 152,

Bentonite e lteﬁ@;} 3o, 5 3040)

|5a Tt erval 40,8345

Static Waber Lepe | 3125+

Preparsd By Que\ Date 11/4-]? »m--m@#.q Dm_L_L,L‘LL/f 2
P int Name) F O | \Sign/Print
Jwlindbery ] By Oy
CONSTRUCTION DATA Depth GEOLOGIC/HYDROLOGIC DATA
Description Diagram F:.‘ot Graphic Log Lithelogic Dueriw'?n
T=r=r=1 t.law Sy 3and O~ 3
(JI‘_‘_\I Cﬂhcft'i:t. L] ;"i‘b_\ L—:iﬁ gx ; yel le i i .1
slanle o< 54'(?.\ ?m"!cﬂ“ 7‘3§ R 25 5 lo; th-;ur(i ‘(;M 5 3&5 Dar'qu‘%_
C.él..‘_.l.ﬂ::I A \ \i \ a0 :.. ! 3 ‘SO 5nn& I.\)IJY\’\ ggu&m\
219" Serfice sealneat 7| i\ N L i gebbles
tem end) i \1 \ il
i o A e
\ N i e o-‘_" So- (1D 5‘1\:&[\1 savd
$0:s:0
w__ = To - A
| 1o T= rulasing—=— N %6 o .
Sttty N o mmes RES \
(carboy S4sel .\\ \\\1 g :"‘..O- ‘,-.
m h N 00 el
8% Tu;pomrq Ca:nnq "\ N - -_.,‘D. e
0D %e 526.5 N . T
(caxbon Steel) X hi i _— St 110-165  Sand , med.~ |
N \ - - Coarsa :.’ra\;:-tc'k
! Stainless Steel Casin ""_Te&,: \ is " e ¥
(Permament e el ! I
= ) \\ \\\ 50 o _'_‘_- o - 1d InebLIE.‘S
N ok B
N \ N o . --
N \\\ — 15'~293 Sand,
| Bentonte Crumbles — ] b N I L oy Stcas el bﬂ-biﬂ)-’—i
/ ! N .
3cl.0 -~ 19.0 N N i\ ‘10 :
N \ e
\ 200 r;
N o
N alo °

) !
245-295 Guuelly Sand

coarcen .;13 downward

4 te wnit E, D'lwe, Brou.‘)\'\ //rl—
3 ﬁ\ﬂ#l&‘zm umtE 3“3-...._5(97

Rmc\p]la m. Upp:r quohé wnit

7 285'- 310 5\|+\;5ahd Grodes Bhusnuded]

J-l—"

A-6000-384 (01/93)
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