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Summary

This document presents a groundwater monitoring plan, under Resource Conservation and Recovery Act
of 1976 (RCRA) regulatory requirements found in Washington Administrative Code 173-303-400 and, by
reference, requirements in 40 CFR 265.93(d)(6) for the 216-B-63 trench (B-63 trench) in the 200 East
Area of the Hanford Site. The objective of RCRA monitoring is to determine whether any hazardous
constituents are detectable in the groundwater beneath the trench.

The groundwater monitoring network described in this plan includes twelve RCRA-compliant wells to
monitor the aquifer in the immediate vicinity of the B-63 trench. No exceedances of RCRA-regulated
materials have yet been reported in groundwater passing beneath the B-63 trench.

This site will be sampled semiannually for indicator parameters including pH, specific conductance, total
organic carbon, and total organic halides. Site-specific parameters include ICP metals. These consti-
tuents, as well as anions, alkalinity, and turbidity, will be sampled annually. Groundwater elevations will
be recorded semiannually,

This monitering plan will serve as the basis for demonstrating compliance with RCRA monitoring
requirements at the B-63 trench.
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1.0 Introduction

This document presents a revision to the groundwater monitoring plan (Sweeney 1995) for the

216-B-63 trench (B-63 trench). The groundwater monitoring plan is based on requirements for interim-
status facilities, as defined by the Resource Conservation and Recovery Act of 1976 (RCRA) and
amended by the Hazardous and Solid Waste Amendments of 1984. These regulations are promulgated by
the Washington State Department of Ecology (Ecology) in Washington Administrative Code

(WAC) 173-303-400 and, by reference, the Code of Federal Regulations, 40 CFR 265, Subpart F.

Groundwater monitoring began at the B-63 trench in 1988. Under the definitions for RCRA interim
status, the B-63 trench required a detection-level groundwater monitoring program because it received
wastewater from B Plant. In the past, this wastewater contained hazardous waste and materials.
Discharges to the B-63 trench were discontinued in 1992.

The purpose of this plan is to present an indicator evaluation groundwater monitoring program that will
detect adverse impacts of the B-63 trench on the quality of groundwater in the uppermost aquifer beneath
the trench (40 CFR 265.93[d]). This plan describes the methods that will be used to determine whether
any hazardous constituents are detectable in the groundwater beneath the trench.

Upgradient wells and downgradient wells will be monitored semiannually for indicator parameters and
annually for the constituents described in Chapter 3. This document contains the same well list and
statistical methods as those in Sweeney (1995) but includes additional and revised details about sampling
and analysis, data management, and statistics.

The B-63 trench is within the 200-BP-5 Groundwater Operable Unit and the 200-CS-1 Source Operable
Unit. A closure plan for each of these units will be submitted to Ecology. Final disposition of the

B-63 trench will be outlined in the post-closure agreement negotiated between the U.S. Department of
Energy (DOE) and Ecology.
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2.0 Description of the 216-B-63 Trench

The information in this section was adapted from the 200-CS-1 Operable Unit RI/FS Work Plan and
RCRA TSD Unit Sampling Pian (Richland Operations Office 2000).

The B-63 trench was an open, unlined, man-made depression that was terminated approximately 427 m
(1400 ft) from its head end. The trench boundary is located at the southwest perimeter of the

218-E-12B Burial Ground (Low-Level Burial Ground 2) in the 200 East Area. The trench was approxi-
mately 1.2 m (4 ft) wide and had an average depth of 3 m (10 ft). The head end was constructed using
40.6-cm (16-in.) inlet pipe laid in a 5.1-cm (2-in.) rockfill. The pipe was buried approximately 1 m (3 ft)
below grade and the rockfill extended 3.1 m (10 ft) from the head wall.

The B-63 trench was constructed prior to 1970 as a percolation trench to receive emergency cooling water
and chemical sewer wastes from B Plant. According to the Waste Information Data System, the

B-63 trench received effluent from 221-B (B Plant), 225-B (Waste Encapsulation and Storage Facility),
and 271-B (B Plant Office and Service Building). Unlike the other B-series trenches (e.g., 216-B-2-1
trench), the B-63 trench was not connected to the 216-B-3 Pond (B Pond) system, It was designed to
receive diverted contaminated cooling water and prevent it from reaching the B Pond.

Operations at the B-63 trench began on March 22, 1970, after an unplanned release to 216-B-2-2
(UPER-200-E-138). Source contributors to the B-63 trench included floor, funnel, and sink drains; steam
condensate and/or cooling water; tank overflow and drain effluent; swamp effluent; and rain water. The
B-63 trench received cooling water from both B Plant and In-tank Solidification Unit Number 2 from
March 1970 to May 1970 (Jacobs and Uebelacker 1971). From May 1970 until February 1992, the trench
also began receiving B Plant chemical sewer effluent. In February 1992, the B Plant chemical sewer
effluent was combined with the B Plant cooling water effluent and discharged into the 216-B-3 Pond.

The trench was removed from service in 1992.

Interim stabilization measures were completed at the B-63 trench in November 1994. The site was
backfilled with clean fill and downposted in status from Surface Contamination Area (SCA) to
Underground Radioactive Material (URM) in November 1994, The site was permanently isolated by
filling the weir box at the head end of the ditch with concrete on December 12, 1994. Prior to its
stabilization, the ditch had an earth shielding berm and a side slope of approximately 10:6.
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3.0 Hydrogeology

The geology and hydrology of the B-63 trench are described in detail in Sweeney (1995) and in compila-
tion reports on the 200 East Area (e.g., Lindsey et al, 1992; Williams et al. 2000). The following
summary is taken from those documents.

3.1 Physical Hydrogeology

The uppermost aquifer beneath the B-63 trench is unconfined and occurs within the undifferentiated
Hanford formation. According to geologic records and as-built diagrams, existing shallow wells in the
B-63 trench monitoring network are completed within a sandy to gravelly sand unit. The water table
elevation near and beneath the B-63 trench is approximately 122 m above mean sea level (~75 m below
ground surface). The base of the unconfined aquifer, which under the B-63 trench is the top of the
Elephant Mountain Member basalt, is approximately 115 m above mean sea level (~80 m below ground
surface).

Groundwater hydraulic gradients in the vicinity of the B-63 trench were for decades highly influenced by
the hydraulic mound that had developed under B Pond, a facility that entered service in 1945. Decom-
missioning of B Pond has resulted in a dramatic decline in groundwater elevations throughout the

200 East Area. This decline has produced a region of groundwater gradients measured in centimeters
across the length of the 200 East Area, a distance of more than 4 km. The lack of appreciable gradient in
200 East results in high uncertainty in the groundwater flow rate and direction. The groundwater flow
direction beneath the B-63 trench in particular is generally to the west-southwest (Spane 1999).

Figure 3.1 illustrates the water-level elevation in March 2002 from wells in the vicinity of the

B-63 trench. The saturated thickness of the unconfined aquifer beneath the B-63 trench is approximately
7 m. The thickness of exposed saturated sediments to the screened interval of the B-63 trench wells
ranges from approximately 1.4 m in well 299-E27-17 to 4.6 m in well 299-E27-18.

An estimate of the average linear groundwater velocity near the B-63 trench can be calculated, assuming
horizontal flow and a homogeneous aquifer, using Darcy’s Law. The calculated velocity ranges from
approximately 0.01 to 0.1 m/d (Hartman 2000, Table A.2).

3.2 Summary of Groundwater Monitoring Results

Groundwater beneath the B-63 trench has been monitored by a RCRA-compliant monitoring network
since 1988. The original detection-level monitoring network (circa 1987) consisted of five monitoring
wells; none of the original wells is part of the current network. An aggressive schedule of RCRA well
installation between 1987 and 1992 resulted in the twelve monitoring wells that now constitute the

B-63 trench network. Five upgradient and seven downgradient wells surround the entire length of the
trench. Potrtions of the monitoring network are used for other RCRA facilities as well, including the Low-
Level Waste Management Area 2 and the single-shell tank waste management area B-BX-BY.
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Figure 3.1. Water-Level Elevation in RCRA-Compliant Monito; g Wells, March 2002

The chemical composition of groundwater in the unconfined system benedth the B-63 trench includes
calcium-bicarbonate, sodium-bicarbonate, and calcium-sulfate types (Gr: et al. 1981). Calcium
bicarbonate is the most prevalent in the groundwater. However, there is cohsiderable variability in
chemical composition of the groundwater beneath the 200 Areas. Prommeﬂlt man-made contributors to
impacts on groundwater include tritium, nitrate, calcium, and sulfate. ‘

Groundwater monitoring continues to provide evidence that dangerous co
have not entered groundwater. The RCRA interim-status indicator param
conductance, total organic carbon, and total organic halides (40 CFR 265 .
analysis list (Table 3.1) for this trench are alkalinity and turbidity. Alkal" ity is used with metals and
anions to calculate charge balance (a check on analytical accuracy), and t idity is used to evaluate
peciﬁc conductance, total

organic carbon, or total organic halides (Table 3.2). Revised comparison ﬂ ues of these analyses, if

needed, are published annually in the Hanford Site annual groundwater report (e.g., Hartman 2000).
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Table 3.1. Monitoring Wells and Constituents for the 216-B-63 Trench

Hydrogeologic Unit Sampling Water-Level Well

Well Monitored Frequency Mesasurement Standard
299-E27-8% Top of unconfined Semiannual Semiannual RCRA
299.E27-9%7 Top of unconfined Semiannual Semiannual RCRA
299.E27-11% Top of unconfined Semiannual Semiannual RCRA
299-E27-16%° Top of unconfined Semiannual Semiannual RCRA
299.E27-17%Y Top of unconfined Semiannual Semiannual RCRA
299-E27-18% Top of unconfined Semiannual Semiannual RCRA
299-E27-19% Top of unconfined Semiannual Semiannual RCRA
299-E33-33% Top of unconfined Semiannual Semiannual RCRA
299-E33-36%" Top of unconfined Semiannual Semiannual RCRA
299-E33-37% Top of unconfined Semiannual Semiannual RCRA
299-E34-8% Top of unconfined Semiannual Semiannual RCRA
299-E34-10°" Top of unconfined Semiannual Semiannual RCRA
Contamination Indicator Parameters Site-Specific Parameters
pH (field) Alkalinity®™ ICP metals (filtered)™
Specific conductance (field) Anions® Phenols™
Total organic carbon Turbidity
Total organic halides

(a) Analyzed annually.

Bold italic = upgradient wells.

Superscript = year of installation.

ICP = inductively coupled plasma emission spectroscopy.
RCRA = well constructed to RCRA standards.
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Table 3.2. Critical Means for the 216-B-63 Trench for Fiscal Yeé‘gr 2002 Comparisons®

i Upgradient/
Average Standard i Downgradient

Constituent, unit n df t Background | Deviation | Citical Mean | Comparison Value

Specific conductance, 20 19 |4.267 404.384 23.862 50$ ] 508.7

US/cm il

Field pH 20 19 |4572  |[8.053 0.079 [7.@, 8.42] [7.68, 8.42]

Total organic carbon,®  [20® 19 4267 52375 242809 {1,588.5 1,585.5

pg/L il

Total organic halides,“® |20 19 14267 [2.589 1.082 731 15.1

Hg/L _ . i |

(a) Based on semiannual sampling events from April 2000 to October 2001 for field p : ters and from January 2000 to
April 2001 for total organic carbon and total organic halides for upgradient wells 2061E27-8, 299-E27-9, 299.E27-11,
299-E27-17, and 299-E34-10, !

(b} Exciuded one unrepresentative measurement of 11,000 ug/L. coliected on October 2d &000, from well 299-E27-9.

(¢} Critical mean calculated from values reported below vendor's specified method deted
(d) Upgradient/downgradient comparison value is the most recent determined limit of qu

Table B.22).

df = Degrees of freedom (n-1),
n = Number of background replicate averages,
t. = Bonferroni critical t-value for appropriate df and 48 comparisons.

n limit.

aftitation (see Hartman 2000,




4.0 Conceptual Model

The B-63 trench received several waste streams emanating from B Plant during its operations. The open
and unlined trench allowed liquid effluents to evaporate and percolate into the vadose sediments along its
entire length, Groundwater monitoring results to date have not shown increases in regulated dangerous-
waste constituents attributed to discharges to the B-63 trench. Should contamination eventually be
detected, however, it most likely would be found at the head end of the trench where most of the infil-
tration occurred. Direct evidence for this type of nonuniform breakthrough to groundwater from a line
source has been observed at the 216-A-29 ditch, in which sulfate concentrations were observed first in
head-end monitoring wells.

The potential for migration of residual contamination from the vadose zone to groundwater is lessened by
the cessation of liquid effluent discharges to the B-63 trench. Infiltration of precipitation is the only
potential force capable of moving a significant portion of the remaining contaminants to groundwater.
The current mean annual precipitation is 16 ¢cm, with most of the annual accumulation occurring between
November and February (Fayer and Walters 1995). Recharge in the B-63 trench area is estimated to be
between 10 and 20 mm annually. The range of recharge rates depends on a variety of factors. No recent
infiltration abatement measures have been implemented at the B-63 trench. The risk of infiltration by
snow melt and the potential for vertical migration of contaminants, however, still is considered low
because of low precipitation. The rate of movement for moisture through the vadose has been estimated
to be as high as 2 m per year (Glendon Gee, personal communication).

Groundwater flow beneath the B-63 trench resides in an unconfined system within the Hanford formation.
The site-specific hydraulic conductivity reported in Sweeney (1995) ranges from 51.9 to 198.3 m/d.
Hydraulic conductivity also is assumed to be high regionally due to the lack of appreciable gradient
across large portions of the 200 East Area. This low-gradient field leads to low flow velocities, generally
on the order of millimeters to centimeters per day in a direction moving west-southwest (Hartman 2000,
Table A.2). Because of the difficulty in assessing the hydraulic gradient in the 200 East Area, the flow
velocity and direction are complicated and subject to wide variability.
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5.0 Groundwater Monitoring Program

This chapter presents the objective and details of the sampling and analysis plan associated with the
groundwater monitoring program for the B-63 trench.

5.1 Objective

The objective of this monitoring program is to determine whether discharges to the trench have
contaminated the groundwater beneath the B-63 trench with RCRA-regulated constituents.

5.2 Sampling and Analysis Plan

The upgradient and downgradient monitoring wells for the detection network are described in this section.
Additional information is provided on the types of hydrogeologic data collected for the network, the
sampling frequency, and groundwater constituents that will be analyzed.

5.21 Monitoring Well Network

The construction details and lithologic information for the B-63 trench network wells are given as as-built
diagrams in the Appendix. The coordinates, total depth, and screened intervals are summarized in
Table 5.1.

The indicator evaluation groundwater monitoring program consists of the B-63 trench monitoring
network as described in Table 5.1 and shown in Figure 5.1. The network viability has been tested using
the Monitoring Efficiency Model (MEMO) (Wilson et al. 1992), based on current groundwater fiow
conditions. The MEMO was run using the B-63 trench groundwater monitoring network wells, and a
general groundwater flow direction to the southwest of the B-63 trench has been calculated. The
monitoring efficiency is 68.5%. Most of the unmonitored portion is at the tail end of the ditch, which is
less likely to impact groundwater.

The twelve groundwater monitoring wells that currently cover the B-63 trench are located around the site
as shown in Figure 5.1. All twelve wells were installed to RCRA standards for well construction
(WAC 173-160) (Figure 5.2).

Wells 299-E27-9, -8, -11, and —17 provide upgradient coverage for the tail end of the B-63 trench.
Upgradient coverage of the head end is provided by well 299-E34-10. Downgradient wells are
concentrated around the head end of the ditch. The separation between upgradient and downgradient
wells on the tail end is approximately 200 m. This is the distance between upgradient well 299-E27-17
and downgradient well 299-E27-19.

Replacement wells for the current network may be considered because of declining water levels, changing

flow directions, and programmatic considerations. These wells will be located according to the current
understanding of hydrogeologic conditions under the facility, projected water-level elevations and flow
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Table 5.1. Locations, Depths, and Screened Intervals for Groundwater Momtormg Wells Around the
216-B-63 trench

Coordinates (m) Jii
Depth to Bottom | Screen Length

Well Number Easting Northing of Screen (m) ;f? (m)
299.E27.8 | 57475937500 | 137044.53100 1196 6.1
299-E27.9 | 574917.87500 | 13704131200 118.4 Tl 5.9
299-E27.11 | 574653.18800 | 137063.00000 118.6 3.8 6.4
299.E27-16 | 574179.50000 | 137165.12500 118.8 T 36 6.4
299.E27.17 | 574547.31200 | 137122.01600 118.2 1Y 6.4
299.E27-18 | 574299.62500 | 137119.26700 117.6 48 6.1
299-E27-19 | 574355.06200 | 137103.59400 117.6 Y, 6.1
299-E33-33 | 574080.12500 | 137301.93800 118.6 T 38 6.4
299-E33-36 | 574068.56200 | 137239.98400 118.4 36 6.4
299-E33-37 | 574091.50000 | 137185.42200 1186 39 6.3
299-E34-8 574206.43800 | 137249.62500 118.8 3.5 6.1
299.E34-10 | 57428437500 | 137224.56200 119.1 T 33 6.4
Bold italic = upgradient wells. %

conditions, and in conjunction with ongoing negotiations between DOE arﬁeEcology. Changes to this
groundwater monitoring plan necessitated by the replacement well(s) wilt be documented in an Interim
Change Notice or by a groundwater monitoring plan revision. '

522 Constituent List and Sampling Frequency

The groundwater in the B-63 trench monitoring wells will be sampled anq
listed in Table 3.1. In accordance with 40 CFR 265.92, the B-63 trench ng
semiannually for total organic carbon, total organic halides, pH, and speciflc conductance. The wells will
be monitored annually for metals and phenols. Anions will be included tq letect potential nitrate
contamination from surrounding facilities as well as to provide input for ¢ ge balance calculations.
Alkalinity values will be used with anions and metals to calculate ground@iater charge balance. Water-
level measurements will be taken semiarmually.l

alyzed for the parameters
rk weils will be monitored

Q

y

523 Network Evaluation

The general groundwater flow direction is from west 1o east across the Hagford Site; artificial recharge to
the B Pond system perturbed the general trend. The rcsultmg groundwate‘ mound created a flow
direction, still observable near the boundary of the 200 East Area, that is opposite the general west-to-east
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Figure 5.1. Current Network of Groundwater Monitoring Wells for the B-63 Trench

flow direction. The inferred flow is to the southwest (approximately 233° azimuth [Spane 1999]) beneath
the B-63 trench. As the influence of the groundwater mound continues to diminish with distance, the
general west-to-east flow direction will prevail.

Because groundwater elevations in the Central Plateau were not well documented prior to nuclear
processing operations at the Hanford Site, the elevation at which groundwater eventually will stabilize is
generally unknown. The groundwater monitoring network as currently configured is re-evaluated at least
annually to ensure that it still is adequate to monitor the changing hydrogeologic conditions beneath the
trench. Activities that will take place to obtain the necessary information to maintain compliance include

¢ semiannual groundwater elevation measurements from the B-63 trench network and from wells in
the vicinity of the trench

s monitoring efficiency modeling for the current network based on changes in flow conditions

e re-evaluation of the B-63 trench conceptual model and evaluation of geochemical trends.
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An Interim Change Notice or complete revision of the groundwater monitoring plan for the B-63 trench
will address changes to the monitoring network.

§5.24 Sampling and Analysis Protocol

Monitoring for the B-63 trench is part of the Hanford Groundwater Moni
groundwater sampling, documentation, sample preservation, shipment,
are described in subcontractor manuals (currently DFSNW-SSPM-001), quality requirements are

provided in the quality assurance plan.*’ Samples generally are collected affter three casing volumes of
water have been purged from the well or after field parameters (pH, temp&fﬁxure, specific conductance,

®ing Project. Procedures for
thain-of-custody requirements

(a) The Hanford Ground-Water Monitoring Project Quality Assurance Project Plan QA Plan ETD-012, Rev. 2.
December 2000,
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and turbidity) have stabilized. For routine groundwater samples, preservatives are added to the collection
bottles before their use in the field. Samples to be analyzed for metals are usually filtered in the field so
that results represent dissolved metals.

Procedures for field measurements are specified in the subcontractor’s or manufacturer’s manuals.
Analytical methods are specified in contracts with laboratories, and most are standard methods from the
U.S. Environmental Protection Agency (EPA) Test Methods for Evaluating Solid Wastes, Physical/
Chemical Methods (EPA 1986b). Alternative procedures meet the guidelines of EPA (1986b,

Chapter 10). Analytical methods are described in Chapter 8 of Hartman (2000).

525 Quality Assurance and Quality Control

The quality assurance/quality control (QA/QC) program for the groundwater project® is designed to
assess and enhance the reliability and validity of groundwater data. The primary quantitative measures or
parameters used to assess data quality are accuracy, precision, completeness, and the method detection
limit. Qualitative measures include representativeness and comparability. Goals for data representa-
tiveness for the groundwater project are addressed qualitatively by the specification of well locations,
well construction, sampling intervals, and sampling and analysis techniques in the groundwater
monitoring plan for each RCRA facility. Comparability is the confidence with which one data set can be
compared to another. The QC parameters are evaluated through laboratory checks (e.g., matrix spikes,
laboratory blanks), replicate sampling and analysis, analysis of blind standards and blanks, and
interlaboratory comparisons. Acceptance criteria have been established for each of these parameters in
the project QA plan® based on guidance from the EPA (1986a,b). When a parameter is outside the
criteria, corrective actions are taken to prevent a future occurrence, and affected data are flagged in the
database.

(a) The Hanford Ground-Water Monitoring Project Quality Assurance Project Plan. QA Plan ETD-012, Rev. 2.
December 2000.
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6.0 Data Management, Evaluation, and Reporting

This chapter describes how groundwater data are stored, retrieved, evaluated, and interpreted. Statistical
evaluation methods and reporting requirements also are described.

6.1 Data Management

The contract laboratories report analytical results electronically. The results files are loaded into the
Hanford Environmental Information System (HEIS) database. Field-measured parameters are entered
manually or through electronic transfer. Paper data reports and field records are considered to be the
record copies and are stored in the groundwater project files.

Quality control data are evaluated against criteria listed in the project QA plan,® and data flags are
assigned when the data do not meet these criteria. The data undergo a validation/verification process
according to a documented procedure.”” Under this procedure, scientists familiar with the site
hydrogeology screen the data, compare it to historical trends or spatial patterns, and flag the data if they
are not representative. Other checks on data may include comparison of general parameters to their
specific counterparts (e.g., specific conductance to ions), calculation of charge balances, and comparisons
of calculated versus measured values. If data appear anomalous, the project scientist submits a Request
for Data Review. If necessary, the laboratory may be requested to check calculations or reanalyze the
sample, or the well may be resampled. Results of a review may be used to flag or correct data in the
HEIS.

6.2 Interpretation

After data are validated and verified, the acceptable data are used to interpret groundwater conditions at
the site. Data interpretation is accomplished using the following techniques:

® Hydrographs graph water levels against elapsed time to determine decreases, increases, and seasonal
or man-made 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.

(a) Hanford Ground-Water Monitoring Project Quality Assurance Project Plan, QA Plan ETD-012, Rev. 2,
December 2000, or most recent revision. Pacific Northwest National Laboratory, Richland, Washington.

(b) Procedure QC-5, Groundwater Data Validation Process in PNL-MA-567, Pacific Northwest National
Laboratory, Richland, Washington.

(c) Procedure DA-3, Data Review Procedure in PNL-MA-567. Pacific Northwest National Laboratory, Richland,
Washington.
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o Trend plots graph concentrations of chemical or radiological constmﬂ?nts against elapsed time to
determine increases, decreases, and fluctuations. Trend plots may bq nsed in tandem with
hydrographs and/or water-table maps to determine if concentrations relate to changes in water level
or in groundwater flow directions.

® Plume maps map distributions of chemical or radiological consmuen{:ﬁ areally in the aquifer to
determine extent of contamination. Changes in plume distribution ow;r time aid in determining
movement of plumes and direction of flow.

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

6.3 Statistical Evaluation

affected groundwater
g to 40 CFR 265.92 [and, by
azardous waste facility must

The goal of RCRA detection monitoring is to determine if the B-63 trencli hz
quality. This is determined based on the results of a statistical test, Acco i
reference, WAC 173-303-400(3)], the ownerloperator of an interim—stat i
establish initial background concentrations for the contammatlon indicatofiparameters: specific
conductance, pH, total organic carbon, and total organic halides. This h sbeen done for the B-63 trench
by obtaining at least four replicate measurements for each parameter fromigach well quarterly for 1 year.
Data from the upgradient well(s) were used to determine the initial backgmund arithmetic mean and

variance.

Monitoring data collected after the first year are compared with the initial
there is an indication that contamination may have occurred. A t-test is refguired to make this
determination [40 CFR 265.93(b)]. A recommended method is the aver: replicate t-test method
described in Appendix B of the RCRA Groundwater Monitoring Techmcq ;Enforcemenr Guidance
Document (EPA 1986a). The averaged replicate t-test method for each coutannnatlon indicator parameter
is calculated as

ackground data to determine if

t={X; - Xy )/ Sy 541+ Uny : (6.1)

where t = test statistic
X = average of replicates from the i monitoring well
%» = background average
Sy = background standard deviation
n, = number of background replicate averages.

A test statistic larger than the Bonferroni critical value, t,, (i.e., t > t.) indidgtes a statistically significant
probability of contamination. These Bonferroni critical values dépend on fhe overall false-positive rate
required for each sampling period (i.¢., 1% for interim status), the total nuflber of wells in the monitoring
network, and the number of degrees of freedom (n, - 1) associated with tk iibackground standard
deviation. Because of the nature of the test statistic in Equation (6.1), resufi s to be compared to
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background do not contribute to the estimate of the variance. The test can be reformulated, without prior
knowledge of the results of the sample to be compared to background (i.e., X;), in such a way that a
critical mean, CM, can be obtained:

CM=x, +t, #S, #4f(1+1/n,) (one-tailed)

(6.2)

CM=x, £t, xS, x4/(1+1/n,) (two-tailed)

If downgradient data exceed the CM, they are determined to be statistically different from background.
For pH, a two-tailed CM (or critical range) is calculated, and downgradient data beyond the range are
considered to be statistically different from background. If a statistical exceedance is detected, the well
will be resampled to determine if the originally detected increase (or pH decrease) was a result of
laboratory or measurement error (verification sampling). If verification sampling confirms the
exceedance, the owner/operator must notify Ecology within 7 days and submit a groundwater quality
assessment plan within 15 days following the notification [40 CFR 265.93(d)}. The goal of the
assessment monitoring program is to determine if dangerous waste or dangerous waste constituents from
the facility have entered the groundwater and, if so, to determine their concentration and the rate and
extent of migration in groundwater {40 CFR 265.93(d)].

Critical mean values for the B-63 trench are presented in Table 3.2, Upgradient data are evaluated each
year to determine if CM values should be recalculated because of changes in upgradient groundwater
chemistry. Updated values are published in the annual groundwater monitoring report (e.g., Hartman
et al. 2002).

6.4 Reporting
Chemistry and water-level data are reviewed at least quarterly and are available in the HEIS. Interpretive

reports are issued annually in March (e.g., Hartman et al. 2002). Reporting requirements are listed in
Table 6.1.
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Table 6.1. Reports Required for Compliance with 40 CFR 265, Subpart ;F, for Groundwater Monitoring

il Regulatory
Submittal Submittal Period | Reporting Vehicle Requirement
First year of sampling: concentrations of |Quarterly Complete'™ E 40 CFR
interim primary drinking water constitu- 265.94(a)(2)(i)
ents, identifying those that exceed limits i
Concentration and statistical analyses of | Annually, by Hanford groﬁﬂdwater . |40 CFR
groundwater contamination indicator March 1 of monitoring regort (e.g., [265.94(a)(2)(ii)
Iparameters, noting significant differences  |following year Hartman 2008
in upgradient wells
Results of groundwater surface elevation | Annually, by Haﬁford gro :“ water |40 CFR
levaluation and description of response if  |March 1 of monitoring re;iort 265.94(a)(2)(ii1)
appropriate following year ‘
Outline for groundwater quality assessment [ Within one year Chapter 7 of ﬁns 40 CFR 265.93(a)
program after effective date [document
of regulations i
i
Notification of statistical exceedance® Within 7 days of Letter to Ecol;q;;gy 40 CFR 265.93(c)
verification i
Assessment plan® Within 15 days of |PNNL docun?é;nt or 40 CFR 265.93(d)
notification letter Hl
Determinations under assessment As soonas 40 CFR 265.93(d)(5)
program® technically feasible; ) and 265.94(b)
annually thereafter  monitoring rafiprt

continues via the HEIS.

(b) Required if exceedance occurs and is verified.

(a) Regquirement was fulfilled during first year of sampling via published reporlé: Quarterly submittal of data




7.0 Outline for Assessment Monitoring Plan

This chapter presents a basic outline for an assessment monitoring plan, as required by 40 CFR 265.93(a).
The assessment program must be capable of determining whether dangerous waste or dangerous waste
constituents have entered the groundwater, along with their concentration and rate and extent of
migration.
If an indicator parameter at a downgradient well significantly exceeds the background value, an
assessment plan will be prepared and submitted to Ecology (see Section 6.3). The plan will include the
following information:

¢ description of the approach to determine if dangerous waste or dangerous waste constituents from

the facility have entered the groundwater or if the exceedance was caused by other sources (false

positive rationale)

¢ description of the investigative approach to fully characterize rate and extent of contaminant
migration

¢ number, locations, and depths of wells in the monitoring network
e sampling and analytical methods used
¢ data evaluation procedures
¢ an implementation schedule.
An outline for the assessment plan is presented in Figure 7.1.
The assessment determinations will be made as soon as technically feasible, and a report of the findings

will be sent to Ecology. The determinations then will be updated annually as required by
40 CFR 265.94(b).
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WELL COMSTRUCTION AND COMPLETION SUMMARY
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WELL CONSTRUCTION AND COMPLETION SUMMARY
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Gootagist, Dritler

Not spplicsble

Not applicable

Not spplicable

LLBG quarterly water level messurement, DiDecBRe23lun®y;

WHC ESEM w/i monitoring and RCRA sampling,

PHL sitewide sampling 93

Rydrostar

A6




WELL CONSTRUCTION AND COMPLETION SUMMARY

orilling Sempie Drive barre| WELL YEMPORARY
Method:_Cabie tool Method: Mard tool NUMBER:_299-227-14 MELL NO:

britling E Mater Additives Hanfard

Fluid Used: _Supply Used:__Ngt documented | Coordinetes: W/ N “12? EN %
briller's WA State State KADSS M 137, %
Name: Wamslgy Lfe Wr:_Not documented | Coordinates: K 450,066 E 2,;&}.&9
Dritting Company Start

Company:_ Kaiser gggmngrg Lecation Rantord Card #:_ Yot documented 7 _ R S

Date Elevation

Starved:_ 04DecBY Cnuplctc. 17Apres Ground surfece:  6468.19-ft (Brass cap)

Cepth to water: 244.5-ft Dec
(Ground surface)gs’ . 5-f¢ 14 1 e | El@vation of reference point: [652.13-ft}

‘ (top of &-in casing)
GENERALIZED Geologist's { Height of reference point sbovel 2.9-ft 1
STRATIGRAPHY Loy

pround surface

—|

| Depth of surface seal t2vg0.3- 1]

Q=51 Muddy sandy GRAVEL Type of surface seal:

S5«10: Sandy GRAVEL Coment grout, 2.0-20.3-fr, w/concrete

10=15: SAND h-ft X &L-ft x 6-in surface pad

15+30: Sandy GRAVEL extending 2.0-ft into annulus

30=3%; Si. gravelly SAND

35-95: SAND

95+100: Si. gravelly SAND

100=110: SAND

110=3115: S1. gravelly SAKD

115+120: Gravelly SAND

1200325: 8L, graveily SAND

125-130: SAND Arrr————

130%155: Si. gravelly SAND

155=170: SAND

1;50-:;3: sl. gravelly SAND

175=180: Gravelly SAND Hole dtameter

180~185: Si. gravelly SAND '_-L.. '
=

| &-in 10 stainless gteel casing,
1,823 . 7-f¢

185-195¢ Gravelly SAND
195+202: SAND

202=20%5: 51, gravelly SAND
205%210: Sandy GRAVEL l

Bentonite crumbles,
£20,3=231,2-f1 :

210~215: SAND

215#220: Gravelly SAND
220w340: Sandy GRAVEL
240=245: Muddy sarddy GRAVEL
245250 Sondy GRAVEL
250+260: SAKD :
260=26%: Muddy sandy GRAVEL H
269 : BASALY e i

%~in Voiciasy pellets,
| 231.2234 8-f1

| $itica sand pack,
- . -mesh

4-in stainless steel screen,
Twep59, 7-41, #10-
w/channei pack

Backfitl,
K an -f

} Borehole drilied depth: [ 269,0-1)

Drawing By §L£§§§? ib ASE

Date

Referme HHQ MR - 0207

Al




SUMMARY OF CONSTRUCTION DATA AND F

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIY

HARFORD COORDIMATES
LAMBERT COORDINATES

DATE DRILLED

DEPTH DRILLEG (GS)
MEASURED DERPTW (GS)
DEPTH TO WATER (4%)

CASING DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERWAL
COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE

CURRENT USER

PUMP TYRE
MATRTENARCE

FUIRY Y

BN %4 es xx

Fra

T

o NE 44 2b x4 we

D OBSERVATIONS

RESOURCE PROTECTION WELL - -E27-16

2-E27-16

216+8-43 Trench

200 Aagmenm Ares Hansgement Study
X ok, 897 ¥ 58,544 LA9ARr90- 20081
L3 650 066 E 2,243,686 [HARCORY]

L] 13?,165.121! E 574,179.47m [19Apro0-NADEY
AproQ
259.0- %t

2517+, 2TAug¥3

244 .5-%t, Dacl?;

247.5- ft, tédunds

h-in, stainless steel, +) 0238.7-f1;
6-in, stainless sreel, +2 9+70.5-41
452.13-#¢ [¥9Apre0- 200}
849.19-f1, Srass cap [19ARr90-200F)
ot applicabie

238,7-259.7-ft, &~ in staintess steel with channel pack,
FIELD IHSPECTI(N 2FAug?3;:

4 andd 6-in numle:u nul cesing.
4-1¢ Dy 4-ft concrete pad, & poats, 1 removible.
Capped and locked, birass cep In pad with weld 10.
Not in radiation zore.
DTHER;

Genlwlst, briller
Not applicable

Not applicable

Not applicable

8-63 Trench quarterly water {evel mnsurmgg 2OHOVSOn 4 393 ;
WHL ESEM w/l monttoring and RCRA sampling, :f

PHL sitewide sampling 93 i

Hydrostar

A.B

p—



VELL CONSTRUCTION AND COMPLETION SUMMARY

pritling Sample Orive barrel
Method: Cable tgol Method:

Orilting Additives

Fluid Used: Raw wpter tsed:

pritleris WA State

N-me=T£_Asan§9aﬂ_*,_ﬁ_.__,_. Lic ¥r: _Not documented
pritling Compary
Company: _Jensan Location:igt_documented

Date Date

Started: 19Sep¥i Complere:  11Novei

WELL TEMPORARY

NUMBER: ¢99-EZT-17 WELL NO:

uanfargd #ﬁ,ggf E 7.1
Coordinates: u/s N i g__iﬂ.}; f
State NADA3 4,547 . \m
Coordinates: N m,vza s g,g“‘gg;
Start

Card #: Mot documented  Y____ RS
Elevation

Ground surface: 631, 75-ft (Srass cap)

Bepth to water: L9-ft Novdt
{Ground surface)

GENERALIZED Geologistis
STRATIGRAPHY Log
St=slightly

On20: Sandy siity GRAVEL
2050+ Sandy GRAVEL

50%80: Gravelly SAND
80=105: Silty SAND

105«120: Gravelly SAND
120»150: SAND

150-185: Silty SAND
185«195: Silty sandy GRAVEL
195%200: SIL7

200-210: $ilty SAND
210+215: Silty sandy GRAVEL
215+220: Sardy GRAVEL
220w2251 STty sandy GRAVEL
225«240: Sandy GRAVEL
240n245: Silty sandy GRAVEL
265%246.2: Sandy GRAVEL
246.2 : BASALY

N

Eievation of reference point: {§34.72-ft}
{top of casing}

! Height of reference point above[ 3 47-ft )
ground surfsce

Depth of surface seal [2.1~18.9-f1)
Type of surface seal:

Cement grout, 2.1=18.9-f¢, w/concrete
Lab-ft x 6-in surface pad

exterdding 2.1-ft into snmuius

4~in 1D stnnless steel casing,
N D,

Hole dismeter,

J=18.46-ft, 13-in nominal
B, 4=188,1-Ft, 11-in nominal
69,146 2-1t, 9-in nominal

Bentonite crumbles
18,0m214,4-11, He20-mesh

Bentonite pellets,

P 4m217, T-£5

Silice sand pack

17,7264, 2- 41, 10=20-mesh

G-in T304 stainiess steel screen,

U3 2nplh 2-F1, H2D-elot

EilL,
26,2248 2 1

Drawing iy RK;,{?,;Z JT.AS8
Oate 1 U95ep¥3

Reference :

| Borehole driiled depth: { 246,2-51)

A9




SUMMARY OF CONSTRUCTION DATA AND FIﬁLD OBSERVATIONS

WELL DESIGNATION
CERCLA INIY

RCRA FACILITY
HANFORD COORDIMATES
LAMBERT COORDINATES

DATE DRILLED

DEPTH DRILLED {G5)
MEASURED DEPTH {G5)
DEPTH TO WATER (c5)

CASING DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVATLABLE 10GS

TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATtON
LISTED USE

CURRENT USER

PuMP TYPE
HATNTERANCE

es FE b 4a N

R R

e an .

P

4 TY sr W us

RESOURCE PROTECTION WELL - 2§9~E27 17

LW-E2T-1T
200 Aggregate Ares Management $tudy
LLBG-WRA2

N &4, 7521 W 50,357.1  (400E-Y20

N 449,924 E 2,864 873 {HARCONY)
NO137,122.01m B N74,547.31m (NADA3Z-310ct1)
Nav®1 g
2bb.2-Ft

255.7-ft, B3AgP3

226.9-f1, DbNovdl

229.7-f¢, Baunds

4-in stainless greal, +HOw22Y.2-ft;

6~in st-inlens steal, +2.97%°0.5-f1

634, Tg- 1t INGVD* 29~ 120ecP)

431, 75-ft, sraes o INGVD * 29+ 12Dec?] i
Hot applicable

223, 24204 . 2-1t, 4-1:1 #20-siot stainiess nqd.
FLELD INSPECTION, 23Aug¥s;

4 and b-in stainlm steel caxing.
Left by 4-ft concrete pad, & posts, 1 removable.

Capped and locked, brass cap In ped with welE o,

Not in radistion 2one.

QTHER:

Geologiet

Not appl icable

Hot applicable Gy

Hot applicable :

LLBG guarterly water Lavel mnurmnt, 'ESOw?‘I-ZS.Im?B
WHL ESEM w/l monitoring and RCRA sempting,
Hydrostar, intake 8 239 .H-ft

A.10




WELL CONSTRUCTION AND COWPLETION SUMNARY

brilling Sarple Drive barret
Method:_Lable tgol Method: Hard tool
prilling Additives

Fluid Used:_Raw water Used:

pritier's WA State

Mame: 0. todtke Lic Mr: Mot documented
grilling

Company
Company: mumm_ Wmion Henford
Date

Started:_YiMpv92 comletr..i_'o_m_._.m

MELL TEMPORARY

NUMBER: 299-E27-18 WELL NO:___

mrﬂ -] * !;éiig E g 52!150 .8
inaten: N/ N

State NADES ¥

Coordinates: N m, 15, E “3‘3&‘9.99__

Start

Card #; Mot documented Y R___ S .
Etsvation
Ground surface: 547,14~ T

Depth to water: 243
(Ground surface)Zis, B-f1 15

GENERALIZED Geologisr's
STRATIGRAPHY Log
Siagi{ghtly

05t Siity gravelly SAND

5«10; $ilty sendy GRAVEL

10=15: Gravelly SAND

15~25: SAND

25+30: Sendy GRAVEL

30e35: SAND

35+50: Gravelliy SAND

50=55: $ilty sandy GRAVEL

S5=40: Silty gravelly SAND

60n65: Silty sandy GRAVEL

65=140: Silty SAND

t $iity gravelly SAND

s $ilty SAND

: STlty gravelly SAND

$Tlty SAND

: Silty sandy GRAVEL
s BASALT

ey

T,

]
o L
ﬂwf‘f} '

Etevation of reference pointy [850,15-41])
(top of casing)

| Height of reference point sbove{ 3.61-ft )
uromd surface

Depth of surface sesl (g 0wB.6-f2 3
Type of surfsce sesl:

Comant grout, 2.0+8.8-ft, w/contrete
Lxk-ft x &-in surface pad

axtending 2.0-ft into annulus

4-1n LD steinless steel casing,
41,2924%, 4~

Ilolt dismeter
Omid b-ft, §3-in _nominal

b 4etlf T=ft, 11-in _nominsl
AL -in nomina!

Eentonite crumbles,

&= e

»

W= in bentonite pellets,

!
o1 ~mesh

1 4-in T304 stainiess steel screen,
41, v -

w/0.3-ft end cap

Filt,
+265,0-¢

Drawing 8y:_RXL 7-18
Date H

Reference : WHC-SD-EN-DP-

! Borehole drilied depth: [_265.0-ft)

All




SUMMARY OF CONSTRUCTION DATA AND Flﬁiﬁ OBSERVATIONS
RESOURCE PROTECTION WELL - 299-£27-18

WELL DESIGNATION
CERCLA UNJT

RCRA FACILITY
RANFORD COORDSNATES
LAMBERT COORDINATES

DATE DRILLED

DEPTH DRILLED (G5}
MEASURED DEPTH (GS)
DEPTH TO WAYER (G3)

CASING DIAMEYER

ELEY YOF CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVATLABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMBENDATION
LISTED 4sE

CURRENT USER

PUNP TYPE
MAINTENANCE

EP LT T

e ope as 4k ad e PYRPTErTIr

nE ve sn w3 e

.-

299-E27-18

200 Aggregate Arss Nansgement Study
216-863 Trench .
N &4, MS5.6 W 51,1500 :anae-moe
N 449,916 E 2 zu. 0s0 [HAMCONY]

!l|

N 13? 119.29 £ 574, 1299.6m zm-«mmm

Jul92

43, 9-1r, 0Laun92

244 .8-Ft, 15Dec?? ]
4+in nainlm stael, +1.2:201.4-¥¢;
6-in staintess stesl, +3.01-70.5-ft
4650, 15-1¢, NGV 29- 080 ecSD)
547, 1-ft, Brass cap INGVD'29-0BDecH2)
Not applitable

241 .4w261.5-F, 4-in #10-slot stuinless stesl;

FIELD INSPECTION,
OYHER:

Geologist

Not applicable
ot wpplicable
Kot appticeble

One water \evel mepauresmnt while sampling, 15Dec$2;

WHE ESEM RCRA sampl ing,
PNL sitewide snepling %3
Hydrostar, intake @ 258.5-f¢ (GS)

A.l2

il




WELL CONSTRUCTION AND COMPLETION SUMMARY

prilling Sample Orive berrel WELL TEMPORARY

Method: Cable tool Method: dard tooi NUMBER: 299-E27+19 WELL NO:___

rilling Additives Kanford

Fluid Used: Raw water Used: Coardinutes: N/S !i‘ ,%}EQ W 50 .968.2
Prilier's WA State State RADDZ N 10 574,3%5.07m
Nome: [. wWatking Lic Nri_Not gocumsnted : Coordinates: ¥ 449 QS 2,244,242
prilling Company Start

Company:_Keiser Engineers Location: Hanford Card ¥:_Not documented T ... 5

Date Date Eievation

Started:_11Mav9g Complete: 08Jul®2 Ground surface: £67 83-ft (Brasg cap)

Depth to water: 244 .7- J

{Ground surface)d

GENERALIZED Geolngistis
STRAT{GRAPKY Log
$lugiightly

0»5: Sarcly GRAVEL

5=10: Silty sandy GRAVEL
10=15: Sandy SILT

15+30: SAND

25«30 Sandy GRAVEL

30-3%5: Silty sandy GRAVEL
35654z STlty SAND

5454 .5: S1LY

54.5%40: Silty SAND

50+69: Sandy GRAVEL
65«68, 5: SILT

69,5497 SAND

S7499: GRAVEL

Go150: SAND

150=157.5: Sandy GRAVEL
157.5-189: SAND

169=170.5;: SILY

170.5+212: SAND

2124213.5: Gravelly SAND
21X.5=216: SILT mfoce GRAVELS
Z14%215: SAND

215~220: Silty sandy GRAVEL
220259 Sandy GRAVEL
259-266.8: 51 silty gravelly SAND

W,

|”—L

Elavation of reference point: [ 83-+13
(top of casing)

! Height of reference point abovel 3, 05-ft 3
I ground surface
b4

! bepth of surface seal (2.0u8.5-f¢ 1
Type of surface seal:

Commnt grout, 2.0-8.5-ft, w/concrete
dxbe-1t x &+in surfpce pad

extending 2.0-1t into annulus

! 4-in 1D stainless steel casing,

+1.0n242,0- 2t

Hole diameter,
; 2.0445 0-ft, 13-in _nominal
—| 45, 0=159.0-1¢, ¥1-in nominal
e} 155, O dB6,8-41, -0 nominal

Beritonize crumblies
8.5229.5-11, B-20-mesh

%-in bentonite peliets,
229,5+236.5-11

Silica send pack,
6, Sndbh T-1

el -megh

4+in 1304 stainless streel screen,

242, D262 1-fr, ¥10-siot
w/Gf3-ft end cap

Filt,
! 266,7266.8-f¢

Drawing By: amg‘sg?-w,gu
bate : 3
WHL+SD-EN-DP-031

Reference

! Borehole drilied depth: { 266.8-€t]

A.l3




WELL OESIGNATION
CERCLA UNIT

RCRA FACILITY
HANFORD COORD INATES
LAMBERY COORDINATES

DATE DRILLED

DEPTH DRILLED (GS)
MEASURED QEPTH (US)
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

PUNP TYPE
MAINTENANCE

8

SMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

PraE Y “ #0oae by owR . ax ae bx ee PO

» xa 48 mr

RESOURCE PROTECTION WELL -~ 299-E27-19

299-£27-1%
200 Aggregate Ares Management Stucdy

216-863 Trench o
N 44,6936 ] 50,968.2  (200€-080eciR)
N 449,855 € 2,244,262 [HANCONV] 7.

N 137,103,559 E  574,359.07m [MAOB3-0BD#c92]
Jut9z

266.8-t

Not documented

244, 7-11, Ql4uns2

245.5-fr, tSbecy

4-in staintess steel, +1,0%242.0-11;

6-in ateinless steel, +3 05«°0,5-f¢

650,884y, {NGVD * 29-0BDecO?}

647 .83-Ft, Grass cop INGVD'29-{8Dect2]

Net applicable

262.0-262 1~ fr, 4-~in #i0-slot stainiess stexl;

FIELD INSPECTION,

OTHER:

Geolagist

Not applicable

Not spplicable

Nat applicable

One watar Level medturement while sampling, 15Decd2;
WHE ESEM RCRA sampling,

PNL sitewide sampling 93

Hydrostar, intake & 240.5-%t (6S)

A.l4

ST



WELL CONSTRUCTION ARG COMPLETION SUMMARY

brilling ~ Sample Urive barrel MELL TENPORARY

Mathoo: gﬁ;! agg; Method: Byrd tool MEWM_“ VELL WO:

ni-i:‘l’ina £ Water Additives Wﬂm{ot s

Fluid Used: juooly Usnd:  Not- documented rates: End

Brilitr'; VA Srate $tate NADES & % %
Name: Homg e Lic Nr: Mgt dooumented | Coordinetes: N____450:517 Nk

priti Company srart

Compary:__Kaiger Engineers Lecation: Mynford Card #:__Ngt documented T R s

Cata Date Elwvation

Started: 17Jui8%  Complete: 2oAugly . | Ground surfece: (37,18-1) Srags gon

Depth to weter: 232 8 Ugae

(Ground surfacel lfﬂﬂl’l& 93

CENERALIZED Geologist's
STRATIGRAPHY Log

‘ -n———--—-—-—;ﬂmtion of reference point: 640, 17-f83
{top of &-in cesing)

{Height of reference point sbovel 2,99-1t )
l ground surface

3 Depth of surface sest {218, 7-1}
Type of surface sesl:

! Comant grout to 18.7-f1, has
&-ft x &-ft x &~in concrete pad
sxtanding 2-ft intoc snnuius

0eS: Muddy sandy GRAVEL

5-30: Sarly GRAVEL

30=35: Gravelly SAMD

A5e60: SARD

A0n70: SL. gravelly SAND

TouTS: SAMD

75+80: 5L. gravelly SAKD

BOe85: Gravelly SAND

8590 SL. gravally SAND

Y095 SL. n.lddy SAND

$5o110: SAND

110»115: St. muddy SAND

115«130: SAND

130m145: 5L, gravelly SAKD

HS«150: SAND

150.165: 51, gravetly Sa8D
{3-in D at 157-f1)

T65+179: ${. gravelly mukly RAND

170=-180: 3. muddy SAND

180185 Mucdy SAND

185«195: $t, gravelly muddy SAND

1952002 Gravetly mukly SAND
Muddy SAND

-

Bentonite crumbles,

A~in 1D stainleas steel casing,
QQ,Q_‘;&Q,G-!;

Hole dismeter,

200=205« %+in Voleciay petlets,
205e210: Burdy A0 e 220 20324,2- 18
210+215: SAnD

215a282: Wuddy sandy GRAVEL e S1L1CH sand peck,

252 : BASALY » -

b 4-iny stainless steel screen,

Al 3268, 3-15, #10-3i0%
w/charnel pack sandd bottom cap

211

-

1
¥
- ! Borehole orilled depths [ 252.0-113

Drawing By: RXi
Date H
Reference : WHC

A15




SUMMARY OF CONSTRUCTION DATA AND FIELD OESERVATIDNS

WELL DESIGNATION
RCRA FALILITY
CERCLA UNIT
HANFORD COORDINATES
LAMBERT COORDINATES

DATE DRILLED

DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH YO WATER (GS$)

CASING DIAMETER

ELEY TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMERTS

AVAILABLE LOGS

TV SCAN COMMENTS
BATE EVALUATEDR
EVAL RECOMMENDATION
LISTED USE

TURRENY USER

PUMP TYPE
MAINTENANCE

s

- wx w4 e

LR IR T

s

20 ae ax 4

bn th aa as am a%

RESOURCE PROTECTION WELL - 299-E33-33

299-E33-33
Single Shell Tanks, 241-0-BX-BY Farms
200 Aggragste Ares Menagewsnt Stady (200-BP-5)

NO45,368 W 851,868  [OBDeca®-200E)
N 450,517 € 2,243,341  CHARCONV)

# 137, %02m £ 574,080.% 108Deck9-NADA3]
Augh%

&52.0-1¢

Not documented

232.8- ¢, Aughv,

235.4-f¢, 23iurd’s

A+in, stainless stee(, +0.5+227.3-f1.;

6+fn, staintess steel, +3.0070,5-ft

640.39- t [26Fub92-NGVD 1 29)

637.560- ft. Brase cwp L25FebV2-KGVD®29)

Not appiicable

4+in stainless steel with channet pack, 227, 3«*248.34!
FIELD INSPECYION, D&Feb®();

&-in stainiess steel cesing. &-ft by 4-ft concrate ped, & posts,
capped and Locked, brass cop in ped with well 1D,
Not in rediation zone.

OTHER;

Geologiet, Drilier

Hot appiicable

Not applicable

Wot applicable

$57 wonthly water tevel messurement, OBDecBP23Jun®3;
WHE ESAM w/t monitoring and RCRA smmpiing,

WHE ER charactarization,

PAL sitewide w/l monitoring 9%

Bydroster

A.16

*
A



WELL CONSTRUCTTON AND COMPLETION SUMMARY

prilling

Method: 1o
Prilling 200 E Mater
Fluid Used:_Supoly

Sample Drive barrel

Method: Hard tool
Additives

Used:_Not documented

priller's
Nome :

pritiing

Conpary
Compary: _.mn._ms_r.\sm__ Lmtim LHantord

Date

started: 04Dec89 Cwol.ote. 17Apr3t

WA State
Lic Nr: Mot documented

WELL TENPORARY
MUMBER: 299-£33-34 WELL NO:
Hanford

Coordinstes: N/S 7’5!%5_,%%1___ % 55!29%
State NAD 83 N 137, 574, 0
Coordinates: N 450,314 E_2,243.303

Stert
Card #:_ Mot documented T R S

Eiavation

Ground surface: 643,66-1t (Brass caQ)

Depth to water: 239
(Ground surface}gsl. 2 ft 16 i)

GENERALI2ED Geologist's
STRATIGRAPHY Log

0=25: Sandy GRAVEL

25+30: S1, gravelly SAND
30~35: Gravelly SAND
35«52 SAND

62»75: §1. grevelly SAND
75=80: Gravelly SAND
80~85: Sendy GRAVEL
85«90 Gravelly SAND
S0wi30: SAND

130=135: Si. gravelly SARD
1A5=160: SAND

160165 SL. graveliy SAND
1865=175: SAND
175»200: §i.
200-20%5: Gravelly SAKD
205+~230: Sandy GRAVEL
230%235: No sample
235#24L0: SAND

240w245: Graveily SAND
265-250: SAND
250+263 .8 Sandy GRAVEL
263.8 : BASALY

gravelly SAND

! e § ELvBTiON 0f refersnce point:

[oab 67-ft}
(top of &-in casing)

| Height of reference point sbove( X.0:ft )
r_ ground surface
r
| Depth of surface seal
Type of surface seal:
! Cement grout to 18.46-1t, has
&-#t x h-ft x &-in concrete pad
extending 2-ft into annulus

(2=3f: 6 11)

e &2 40 10 mtainless stesel casing,

21,823,404

Hole dimmeter,

b T B-fy, 9-in

l--o-mi 0w153.%5-f¢, 11-in ﬂgmina}
i

! Bentonite crumbles,
-fg, 8020 me

%-in Voloiay pellets,
H L1030 4-4

Silica sand pm:l:
4259 {faas 1V

4-in stainless steel screen,
hm255 4-ft, ¥10-slot
w/chanhel pack

Backfill,
i

Drawing By: _ﬁ&m&iﬁ_

Date

Reference : HE MR -

! Borehole drilied depth: [ 263,511
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
RCRA FACILITY
CERCLA UKIT

HANFORD LOURDIMATES
LAMBERT COORDINATES

DATE GRILLED

DEPTH DRILLED (GS)
NEASURED DEPTH (GS)
DEPTH TO WATER (5S)

CASING DIAMETER

ELEV TOF CASING
ELEV GROUND SURFACE
PERFORATED 1WTERVAL
SCRETNED INYERVAL
COMMENTS

AVAILABLE LOGS

IV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDAT DN
LISTED USE

CURRENT USER

PUNP TYPE
MALNTENANCE

*e oas be A as

+ ae my 48

PO LI IR T

LLIE TN

T

e xu

RESOURCE PROTECTION WELL ~ 259—£33~36

209-E33-34
216-2-63 Yrench
200 Aggregste Area Management Study (200-%5}

K 45,145 W 51,904 [1”99‘99 2

N L5034 E 2,243, 1303

N 137,240.26m £ 574 068.76m [19Apr90 Hﬁ#”]
Apr9tl

264.0-f¢

Not dotumented "
239.8-1t, DechY,

243.2-1t, 14Junds

&-in, steinless ateel, +1.6#234.4-f1,

é-in, stainless stenl, +3.070.5-11

WYL i ¢ 11eApr90-200E)
643.86-1%, Brass cap [19Apr90- 2006}
Not applicab ']

234, 4m258 .4~ 1, 4-1n stainless steel with n{umek pack
FIELD INSPECTION, 10Aug9s;

4 and 8-in stainiess steef caning.

4<ft by 4-ft concrete pad, 4 posts, 1 remubln.
Coapped snd Locked, brass cap tn pad with wall ID.

Kot in radistion zone,

OTHER;

Geologist, Drilier

Not applicable

Not applicabie

ot applicable

8-6%5 Trench quarterly water lavel measurement, OlanPiwid fung3;
WHC ESEM w/| monitoring smd RCRA sampling,

PHL nitewide sampling 93

Hydroster

A.l8



WELL CONSTRUCTION AND COMPLETION SUMMARY

oritiing Sample Drive barrel WELL TEMPORARY

Method: Cable tooi Hethod: Har NUMBER :_299-EX3-37 WELL NO:

briiling 0 E Water Additives Hanford

Fluid Used:_Suoply “Used: Coordinates: N/§ ’giﬁ_.;g__ S E 2!,5;2
Driller's WA State State NADAS N 137,185, E 574,001.70m
Name: watki Lic Nr:_Not docymented | Coordinates: N___ 430,134 E__ 2,243,378
oriiling Company Start

Company: Kaiser Enginesrs Location: _Hanford Card #:__Ngt documented T R 5

Date Date Elovation

Started: _04Decs? Complete:_17Apr®d Ground surfsce: 649.92-ft (Gress cap)

Depth to water: 243 .8-4t B
{Ground surface) 4
GERERALIZED Geologist's
STRATIGRAPHY Log

l ———memet Elgvation of reference point: [653.01-f1)

{top of &-in casing)
! keight of refersnce point abave( 3.09-ft 3
r— ground surface

b

i Depth of surfsce sesl 1261813
O=10: ${. pravelly SAND Type of surface ses!:
10~25: Sarcly GRAVEL ! Coment grout to 18-fr, has
25250: SAND A=ft x &~f¢ x 6-in concrete pad
50=70: Gravelly SAND axtending 2.6-1t into anmulus
T0-85: SAND
8590 Gravelly SAND
Q0P SAKD | Bantenite crumbles,
$5=100: Gravelly SAND +fr, Be2G-mesh
100=110: Sl. gravelly SAND
110115 SAND
115«120: Sl. gravelly SAKD
120«125: Graveliy SAND | b=in1 1D gtainless steel casing,
125#130: Sl. graveliy SAND 21,3240, 3- 11
130=140: SAND
140m145: §L. gravelly SAND
145145 Graveltly SAND Hole dismeter,
165175 SAND - st Q481 -f1, 11-in_nomi
175+190: Muckdy SAND PR ﬁ{ﬁn 17875 :o-:jgﬁ"n!l
190+195: Gravelly muddy SAND
195200 Mudidy sancly GRAVEL
200-205: Gravelly muddy SAND
205%240: Muckly sandy GRAVEL
240#2451 Gravelly muddy SAND %-in Voleiay petlets,
245%250: SAND Py et I A N + A8 TR k]
2500260: Muidy sandy GRAVEL :
260267.5: Sandy GRAVEL e e AR L -
267.5 : BASALY 237 5264 311, 0mi0-mesh
! 4-in stéinless steel screen,
- »1i0-
W/channel pack
l Backfitl,
$ i b Dl AmBLT K- §4
! Borehole drilled depth: 267.5-11)

Drawing By: R -37
Date H
Reference : _WHE-MR-~

A.19




SUMMARY OF CONSTRUCTION DATA AND FIéﬂD OBSERVATIONS

VELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD COORDINATES
LAMRERT COORDIMATES

DATE DRILLED

DEPTH DRILLED (US)
REASURED DEPTH (GS)
DERTH YO WATER (GS)

CASING DIAMETER

ELEY TOP CASING
ELEV GRUUND SURFALE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS

TV SCAN COMNERTS
DATE EVALUATED

EVAL RECOMMENDATION
LISTED USE

CURRENT USER

PUMP TYPE
MATNTENANCE

b a4 en 4R

Ews r oww

L RPTar T SaY]

TR

s 2s se

RESOURCE PROTECTION WELL ~ Z§9-E33-37

299-E31-%7
216-8-43 Tranch
(200* )
Apr?O-

200 Aggregate Arsa Ilunumt St
N 44,065 W 51,432

W 450,134 € 2,0843, ‘3ms H

N 137,185.70em E 574,091.Tie n?AprN m&sl
Aprd0

267.5-ft

Not documented

25,811, Dachy,
248.0-1t, 14iun93
&+in, stainless steel, +1,5¢240.3-ft,
6-In, stainless stevl, +3,09°0.5%-ft

653, 91-1¢ [19Apro0-200€]
549,921, Brass cap UiSApr90-2008Y
Hot nppli:ab

240,30261.5-11, 4-in stainless steel with chqmel pack,
FIELD IIISPI:'CHOII, 104593

4 and &-in stainlesy stesi cuinq.

4-f1 Dy h-1tr concrels ped, & posts, 1 rmvlbu.
Capped and locked, brass cap in pad with weil 0.

Not in rediation zone.

OTHER;

Geologist, Orilier

Kot appiicsbie

Not applicable

Not sppliceble

B-53 Yrench water Level messursment, 20Novolisi4Jund3;
WHC ESEM w/i monitoring snd RCRA smiino,

PNL sitedide sampling 53

Hydroscar

AZD



WELL CONSTRUCTION AND COMPLETION SUMMARY

Dritling Ssmpie Drive barral
Method: ;lhgf Eggl Method: Hard tool
prilling E Water Additives

fluid Used:_Supply — Used: NpT documented

Dr!ller':

Tm___....__ﬂm Lic ¥r: Mot documented
briu ng Company

Company: Kaiger Engineers i.ecation Hanford

Date

Started:  Q5Febdl Cwlotr 20Apr3Q

WELL TEMPORARY

BUMBER: 209-E34-8 e WELL ROI__
sfgﬁ

Coordinates: ¥ &50 345

start

Hantford
Coordinates: N/S

Card #:__Kot gocymenteg, T R S
Eleavation

State NADES K 137, w Bam :
Ground surface: §37.53-11 (Brags cap)

Depth to water: - ro0
{Ground surface)
GENERALIZED Geologist's

STRATIGRAPHY Log
$leglightly

0n5: Graveily SAND

5%25: Muddy sandy GRAVEL
25+301 GRAVEL

30351 Muddy sandy GRAVEL
35«40: 51 praveily SAND
40m45: SAND

45+55: S1 gravelly SAND
$5601 Gravelly SAND
A0WTS: SAND

T75+85: Gravelly SAND
B5+G0: SAND

$0«110: 1 gravelly SAND
110-1306: SAND

130=1352 Gravelly SAKD
135#140: &1 gravelily SAND
140=150: Gravelly SAND
150=155: 51 wudkly gravelly SAND -

155=163: Gravelly SAND D
165+170: S| gravelily SAND
170=180: Graveily SAND ———! Jentonite crumbles,

180~185: $1 gravelly SAND
185+190: Gravelily SARD
190=195: Sl gravelly SAND
195«200: Graveily SARD
2004205: S| gravelly SARD
205+212: Gravelly SAND
212%218: WO

218-320: Muddy sandy GRAVEL
220%225: Sandy GRAVEL
225+250: Muddy sandy GRAVEL
250~255: GRAVEL

255-260: Muddy sandy GRAVEL

---i
I3

b ._.ﬁi

! st Etevation of reference point: [640,53-1%)

:;.......W: z]g !”z;& g-t;

Crop of 6-in casing)
i Keight of reference point abovel 3.0-ft )
ground swrface

Dapth of surface zeal

Type of surface seal:

| Coment grour to 19.2-ft, has
L-ftxh-ftxb-in concrete pad
axtending 2.8-ft inte srwlus

12.8:19.2-1¢)

Hole dismeter,
» 11-in nominal
t, 9-in nominal

4-in ID stainiess steel casing,

-1

19 @1

%-in Volclay tablets

} Sitica sand pack

4, 29260 - ft, 20D

p| &-in stainiess steel screen,
i 7.9-¢1, #10-

wie pac

249 4258 1~ ft
Fitt,

i gjgiaafgo,g-h
| Borehoie drilled depth:

praving By: BXi/2634-08, ASB
Date ;13
Reference @ WHE<MR:

[250.0-£12

A2l



SUMMARY OF CONSTRUCTION DATA AND FIé!I.D OBSERVATIONS

WELL DESTGNATION
RCRA FACILITY
CERCLA UNIT

PANFORD COORDINATES
LAMBERT COGRDINATES

DATE DRILLED

DEPTR DRILLED (GS)
MEASURED DEPTR (45)
DEPTH TO WATER (&%)

CASING DIAMETER

ELEY TOP CASING
ELEV GRUUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENT

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED

YRR T

-

PORPTEE Y

x re e 2w as

e 4

EVAL RECOMMENDATION :

LISTED USE
CURRENT USER

PUNP TYPE
MATRNTENANCE

- o

RESOURCE PROTECTION WELL - 299-E34-8

209-E34-8
216+8-6% Tranch
200 Mgns&u Aren Management Stugdy {2&0~&F-5)

N 45,475 u 51,4654 mw

[ ] &50 345 263 8 [HANCON

[ ] ig‘g 4% . 28m E 57‘6 L 206, &bm HOAer BM:BM
Apr

260.0 14

Not documented

232.9-1t, Mard,
235.9-Ft, hJun9d
4-in, stainless steel, +0.60227.9-F1,
6-1n, stainlang steel, *3.0070.5-4¢
L52-41 [$9Apro0-200E)
637.53-f1, Brass cap [19Apr9d-200F]
Not applicable
4-{n staintess steel with chamnel pack, 227.9n247.9-ft
FIELD INSPECTION,
OTHER;
Rvokoqlst. Oriller
Not applicabie
Kot applicable
Not applicabte
8-63 Trench quarterly water laval measuremest, 20Novd{e14dundl;
WHC ESAM w/t monitoring and RCRA sampling,
PNL sitewide sempling 93
Hydroastar

A22




WELL COMSTRUCTION AND COMPLETION SUMMARY

Drilling Sampie Hard toot VELL TEMPORARY

nethod: _Cable tool Method: Drive barrel NUMBER ;_299-E34-10 WELL ND:
pritling Additives Hanford

Fluid Used: Raw wnter Uged: Coordinates: N/S N 4509 E/ 1
Drilier's NA State State NADES N L e8n, 13 1254,
um:Tum_____ Lic Nr:_Ngt documented | Coordinutes: N __ 450,261 E _2,266,01
pritling Company Start

Company:_Jenyen Driflling Location:Ngt documented | Card #: _Not documented Y R 4
Date Oate Eleavation

Started: _195¢p51 Complete: _ 290ct9] Ground surfaces _637,91-f% (Qrass ceap)

Depth to water: 233.1-ft Dct9

(Ground surface)fls 9-ft Z3iunds 1539, 77-£1]

GENERALIZED CGeologist's
STRATIGRAFHY Log
Slaglightly

0=15: 81 silty sandy GRAVEL
15%45: Sandy GRAVEL
40+85: Sii{ty sancly GRAVEL
£5«65: S1 gravelly SAND
&5«100: SAND
160=115: S0 gravelly SAND
115~125: SAND
125«135: St gravelly SAND
135165 SaND

4-§n SILT tens @ 163-ft
165-165: S gravelly SAND
465-175: St gravelly SAND
175-202: SAND

2-in SILT {ens 8 166y
202-203: Sandy GRAVEL
203-203.8: S1LT
203 .6«206: SAND
206%225: Gravelly SAND

I e b €l evation of refererce point:
1
1

|

{(rtop of casing)
Height of reference peint sbovef 2, 74-§t )
r— yround surface
! Depth of surface seal
Type of surface seal:
} Cement grout to 18.9-ft, has
4nb-trxb-in concrete pad
extending 2.0-1t inte annulus

(2.0-18,9-¢1)

4-it 3D stalnless steel casing,
41, 10225 3-f¢

Hole diameter,
§=19.0-¢1, 13-in nominal

-
4-—-——-§ 19, =169 4-f1, 11-1n nominat
=t

&9 . hn240 0-ft  9-1n_pominal

225=240: Sandy GRAVEL

2600285 : S| gravelly SAND
245%249: Sandy GRAVEL

249 1 GRAVEL (BASALT rock?)

flentonite crumbles,
Gm2y ot

- ~mesh
Bentonite pellets,
218.20722.) 12
Silica sand pack,

2. 19249 .01, 10~20-mech

4=in T304 stainless steel screen,

225, 3245, -1t H20-siot

“ Drawing By: RKL/2E36-10.AS8
Date ;. 35epd

feference 3

Sorehoie drifled depth: [_249.0-1t]

A23




WELL DESIGMATION
CERCLA UNIT

RCRA FACILITY
HANFORD COORDINATES
LAMBERT COORDINATES

DATE ORILLED

DEPTH DRILLED {G5)
MEASURED DEPTH (GS)
DEPIN 1O WATER (GS)

CASTHG DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDAT ION
LISTED USE

CURRENT USER

PLMP TYPE
MATNTENANCE

SMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

T ETR T e e zu

* ee yu B2 B4

"o

s BN H4 as 3e ose

RESOURCE PROTECTION WELL - 299-E34-10

20-E34- 10

200 Aggregate Area Management Study
LLBGFWMA -2

NOAS, M0 W 51,1908 [200E-12Dec®Y)
N 450,281 E 2,264,011 [HARCONV]

bO13T,220.5Tm € 574,284.40m (KADS3-12Bect)
Oetdt

249.0-#t

247.0-ft, 2TAug93

233,14 #1, 2000M

234 .9-fr, BjundS

4-in stainless stuel, +1.7%225 3 -ft;

4-in stainless steel, «2.76="0.5-f¢

639.77-ft, [HGVD 1 29-12DecP1]
637.01-frv, Brass cap [NGVD?29-12Dec?)

Not applicabie

£25.34246, 4411, 4<in #20-slot srainiess steel;
FIELD INSPECTION, 2TAugY3;

4 and brin stainieu stenl casing.

4-11 by 4-ft concrete pad, & posts, 1 removable,
Capped and Locked, brass cap in pad with well I,
Not in radiation xone.

DTYHER:

Geologist

Not applicable

Not spplicable

Het applicabls

LLBG quarteriy water level messurenent, T/Nard2«23)und3,
uHt ESIM W/ monitoring and RCRA sampling,
sydrostar, intake § 239.0-ft

A24
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