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PREFACE

This Remedial Action Work Plan for the Northwest Plume Interim Remedial Action Optimization at the
Paducah Gaseous Diffusion Plant, Paducah, Kentucky, DOE/LX/07-0339&D1, was prepared in
accordance with requirements under the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980. The objectives of this plan are to (1) describe the purpose and scope of the changes
to the interim remedial action, (2) identify the project organization, (3) present the project working
schedule, and (4) identify other key project documents and plans.
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EXECUTIVE SUMMARY

The Paducah Gaseous Diffusion Plant (PGDP) is an active uranium enrichment facility owned by the U.S.
Department of Energy (DOE). DOE is conducting environmental restoration activities at PGDP in
compliance with the requirements of the Commonwealth of Kentucky and the U.S. Environmental
Protection Agency (EPA) under the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA). PGDP was placed on the National Priorities List in 1994 and DOE, EPA, and
the Commonwealth of Kentucky entered into a Federal Facility Agreement in 1998 (EPA 1998).

The Northwest Plume Interim Remedial Action (NWP IRA) Optimization project is intended to increase
volatile organic compound mass removal and enhance capture in the vicinity of the current south well
field of the NWP IRA System. This action was initiated in response to recommendations that are
documented in past system evaluations and assessments. The optimization action also has been described
in the FY 2010 Site Management Plan and the 2003 and 2008 CERCLA 5-Year Review Reports.

The well field optimization effort was undertaken utilizing the updated PGDP groundwater flow model
coupled with Brute Force, a particle tracking optimization code based on sequential MODFLOW-2000
(Harbaugh et al. 2000) and MODPATH (Pollack 1994) modeling software. Simulation runs for one, two,
three, and four well scenarios were executed for current flow field conditions (with and without
anthropogenic recharge). Predicted mass capture was 99.98% and 99.99% for the one and two well
scenarios, respectively.

Based on the results of both current and future flow field conditions, the two-well scenario was run to
evaluate mass capture at a total extraction rate of 220 gpm, the historical maximum flow rate for the
pump-and-treat facility.

The NWP IRA Optimization project includes the design, construction, and startup of two new extraction
wells in the vicinity of the current south well field.

Xi
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1. INTRODUCTION

In August 1988, volatile organic compounds (VOCs) and radionuclides were detected in private water
wells north of the Paducah Gaseous Diffusion Plant (PGDP). The principal contaminants of concern
discovered in off-site groundwater in this area were trichloroethene (TCE) and technetium-99 (*Tc).
Contaminated groundwater emanating from the northwest portion of PGDP is referred to as the
Northwest Plume, and an interim remedia action was identified in the early 1990s in response to
contaminants associated with the Northwest Plume (NWP). The Record of Decision for Interim Remedial
Action of the Northwest Plume at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky,
DOE/OR/06-1143& D4, (ROD) was signed in July 1993 (DOE 1993). As stated in the Declaration for the
ROD, “the primary objective of this interim remedial action is to initiate a first phase remedial action, as
an interim action to initiate control of the source and mitigate the spread of contamination in the
Northwest Plume.”

The Northwest Plume Groundwater System (NWPGS) construction was completed in May 1995, with
system testing and shakedown through August 27, 1995. The NWP interim remedial action (IRA) System
began routine pump-and-treat operations on August 28, 1995. The treatment system is housed in a
preengineered metal building located outside the northwest corner of the PGDP security fence.

Two wells make up the south extraction well (EW) field at the PGDP security fence, and two wells
comprise the north EW field approximately two miles north of the treatment system. Extracted
groundwater is transferred through secondary containment dual-wall piping to the treatment facility. The
treatment system is designed to remove TCE and *Tc using air stripping and ion exchange technologies.
Spent ion exchange resin is removed from the vessels and replaced with new resin. Spent resin is shipped
off-site as a low-level radiological waste. Off-gas from the air stripper passes through granular activated
carbon prior discharge. Treated groundwater is discharged to a U.S. Department of Energy (DOE)
permitted Outfall 001.

This Remedia Action Work Plan (RAWP) is intended to provide background information, define the
project organization, identify project plans and procedures, and present a project planning schedule for
optimization of the NWP IRA.

1.1 PURPOSE OF THE INTERIM REMEDIAL ACTION OPTIMIZATION

The NWP IRA Optimization project is intended to increase VOC mass removal and enhance capture in
the vicinity of the current south well field of the NWP IRA System. This action was initiated in response
to recommendations documented in past system eval uations and assessments as summarized below.

2003 CERCLA Five-Year Review (October 2003)

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Five-Year
Review for 2003 was published in October 2003. In it, the assessors observed the following, “ ... persistent
contaminant levels of approximately 100 pug/L TCE and 100 pCi/L ®Tc in water samples from the east
downgradient [monitoring wells] MW indicate that some dissolved contamination bypassing the South
EW Field. Moreover, 2002 contaminant level trends suggest that the high-concentration core of the
Northwest Plume persisted in migrating eastward and is how significantly bypassing the capture zone of
the North EW Field.” In the 2003 review, the assessors recommended that the EW field be evaluated for
possible optimization.



Sitewide Remedy Review (M ar ch 2006)

In February and March 2006, DOE Headquarters (HQ) conducted a Site Wide Remedy Review at the
PGDP. Recommendations in the Site Wide Remedy Review Report corroborated the recommendations
and follow-up actions of the 2003 CERCLA Five-Year Review Report. The report specificaly
recommended evaluation of EW optimization for the NWP pump-and-treat system. One reason given for
this follow-up action is that the high concentration core of the NWP (at the north EW field) has migrated
eastward and is bypassing the capture zone of the well field. The review team noted that it is consistent
with the ROD and the 2003 CERCLA Five-Year Review findings to modify the remedy in order to
provide more cost-effective capture of the plumes.

Remedial Technology Review (October 2006)

At the request of the DOE HQ Office of Environmental Management, the Office of Groundwater and Soil
Remediation secured the services of the U.S. Army Corps of Engineers to lead a Remediation System
Evaluation (RSE) of the Northeast and Northwest Extraction Systems at PGDP during October 2006.

The RSE Review Team recommended terminating the extraction at the two northern EWs and increasing
total extraction in the vicinity of the southern EWs by a similar amount. Additionally, the team suggested
that there was no reason to permanently dismantle the wells, but rather the recommendation was only to
terminate pumping from those wells. The design modification recommended would not require an
increase in the capacity of the existing treatment plant according to the team recommendations.

Strategies recommended for increasing extraction in the vicinity of the southern wellsincluded these:

e Increasing extraction at existing south wells and
e Adding additional extraction locations near the south well field.

2008 CERCLA Five-Year Review (May 2009)

The 2008 CERCLA Five-Year Review acknowledged that the IRA was reducing contaminant
concentrations in the NWP, but it could be more effective by shutting off the pumps in the north field
while increasing the pumping rate from the south well field. The primary concern expressed in the report
with regard to the EW fields was the extent of the zones of capture. Hydrogeological information
reviewed by the author(s) indicated that optimization of the extraction systems likely was warranted, and
the author(s) acknowledged that a path forward was being pursued among the Federal Facility Agreement
(FFA) parties.

This Five-Year Review documented DOE’s commitment to modify the NWP IRA as recommended by
the RSE Review Team. The RSE Review Team recommended terminating the extraction at the two
northern wells and increasing total extraction in the vicinity of the southern wells. According to the team,
the change would increase contaminant mass removal and enhance capture near the southern EWs, which
are closer to the contaminant sources.

Site Management Plan (November 2010)

The D1 Site Management Plan for Fiscal Year 2010 identified DOE baseline planning assumptions for
the NWP IRA System Optimization as follows:

e Discontinue extraction at the north well field, and



e Optimize extraction at the south well field through installation of additional EW(s) to increase
effectiveness of capture of high concentration portions of the NWP in accordance with goals of the
ROD and Five-Y ear Review.

1.2 SCOPE OF THE INTERIM REMEDIAL ACTION OPTIMIZATION

The NWP IRA System Optimization will include (1) design and installation of two new EWSs; (2) design
and installation of piping and leak detection monitoring stations; (3) design and construction of an
overhead feeder to provide electricad power to the EWSs;, and (4) startup, testing, and system
modifications. The wells will be installed in the vicinity of the current south well field and will have a
design capacity of 220 gpm. The piping and leak detection system will transfer the extracted groundwater
to the C-612 Treatment Facility. The current north EWs, EW228 and EW229, will be shut down and
taken out of service. The current south wells, EW230 and EW231, will be taken off line, but will remain
in stand-by mode to be made operational with minimal effort. Training of operations staff isincluded as a
part of this project. Changes to the system operation will be documented in a revision to the Operations
and Maintenance Plan (O& M) and will be further documented in a Post Construction Report.

2. REMEDIAL ACTION APPROACH

The DOE Environmental Restoration (ER) contractor has overall contractor responsibility for the design,
construction, O& M, waste management, and disposal associated with the remedy. The major activities for
thisremedial action are outlined in this section.

Table 1isagenera list of activities typically governed by procedures. Procedures referenced in the table
are those followed by the current DOE Prime Contractor. If a change in DOE Prime Contractor occurs,
the procedures followed by the new DOE Prime Contractor will be substantially equivalent to those
referenced below. The most current versions of all contractor procedures are to be used. This RAWP,
plans referenced by this RAWP, and applicable procedures will be readily available in the field to project
personnel, including subcontractors, either in hard copy or éectronic format. If electronic files are
provided, a computer will be available for accessing the document.

Table 1. General Activities Governed by Procedures

Activity Applicable Procedure

Accident/Incident Reporting PRS-ESH-1007, Incident/Event Reporting

Analytical Laboratory Interface PRS-ENM-5004, Sample Tracking, Lab Coordination, & Sample Handling
Guidance

Cdlibration of Measuring and PRS-QAP-1020, Control and Calibration of Measuring and Test Equipment

Test Equipment

Chain-of-Custody PRS-ENM-2708, Chain-of-Custody Forms, Field Sample Logs, Sample Labels,
and Custody Seals
Collection of Samples PRS-ENM-0018, Sampling Containerized Waste

PRS-ENM-0023, Composite Sampling

PRS-ENM-2101, Groundwater Sampling

PRS-ENM-2300, Collection of Soil Samples

PRS-ENM-2704, Trip, Equipment, and Field Blank Preparation
PRS-ESH-5560, Workplace Industrial Hygiene Sampling



Table 1. General Activities Governed by Procedures (Continued)

Activity

Applicable Procedure

Conducting Assessments

PRS-QAP-1420, Conduct of Assessments
PRS-REG-0003, Performing Environmental Compliance Assessments and
I dentification and Reporting of Environmental |ssues

Construction
Inspection
Control of Sample Temperature
Data Verification and
Validation

Equipment

Decontamination of Large
Equipment
Decontamination of Sampling
Equipment

Document Control

Documenting and Controlling
Field Changesto Approved
Plans

Evaluations
Suspect/Counterfeit ltems
Fal Prevention

Field Engineering Inspections
and Surveys

Field Logbooks

Graded Approach

Handling, Transporting, and
Relocating Waste Containers
Hoisting and Rigging
Operations

Inspection and Test Plans and
Review of Vendor/Supplier QA
Program

for

Issue Management (includes
corrective action)

Lithologic Logging
Nonconforming Items and

Services

Powered Industrial Trucks
Quality Assured Data
Quality Assurance Program

Radiation Protection

PRS-PRF-0004, Construction Equipment Inspection and Maintenance

PRS-ENM-0021, Temperature Control for Sample Sorage

PRS-ENM-0026, Wet Chemistry and Miscellaneous Analyses Data Verification
and Validation

PRS-ENM-0811, Pesticide and PCB Data Verification and Validation

PRS-ENM-5102, Radiochemical Data Verification and Validation

PRS-ENM-5103, Polychlorinated Dibenzodioxing/Polychlorinated
Dibenzofurans Data Verification and Validation

PRS-ENM-5105, Volatile and Semivolatile Data Verification and Validation

PRS-ENM-5107, Inorganic Data Verification and Validation

PRS-FCD-2701, Large Equipment Decontamination

PRS-ENM-2702, Decontamination of Sampling Equipment and Devices

PRS-DOC-1107, Development, Approval, and Change Control for PRS
Performance Documents

PRS-WCE-0021, Work Execution

PRS-WCE-0027, Field Change Request (FCR), Field Change Notice (FCN),
and Design Change Notice (DCN) Process

PRS-QAP-1009, Identification, Control, and Disposition of Suspect/Counterfeit
Items

PRS-ESH-2004, Fall Prevention and Protection

PRS-WCE-0001, Field Engineering Inspections and Surveys

PRS-ENM-2700, Logbooks and Data Forms

PRS-QAP-1650, Graded Approach

PRS-WSD-0661, Transportation Safety Document for On-site Transport within
the Paducah Gaseous Diffusion Plant, Paducah, Kentucky

PRS-WCE-0012, Hoisting and Rigging Operations

PRS-QAP-1208, Supplier Quality Program Evaluation and Receipt Inspection
and Testing Requirements

PRS-QAP-1210, Issues Management Program

PRS-ENM-2303, Borehole Logging

PRS-QAP-1440, Control of Nonconforming Items and Services

PRS-ESH-2001, Identifying Defective Equipment

PRS-ESH-2007, Industrial Motorized Trucks (Forklifts)

PRS-ENM-5003, Quality Assured Data

PRS-CDL-0058, Quality Assurance Program Plan for the Paducah
Environmental Remediation Project, Paducah Kentucky

PRS-CDL-0060, Radiation Protection Program for the Paducah Environmental
Remediation Project



Table 1. General Activities Governed by Procedures (Continued)

Activity Applicable Procedure
Records Management PRS-DOC-1002, PGDP DMC Document/Record Requests and Records
Submittals
PRS-DOC-1009, Records Management, Administrative Record, and Document
Control
Revisions to Procedures or PRS-DOC-1107, Development, Approval, and Change Control for PRS
Work Packages Performance Documents

PRS-WCE-0018, Work Management Program for the Paducah Environmental
Remediation Project Paducah, Kentucky
PRS-WCE-0021, Work Execution
Shared Site | ssue Resolution PRS-PRM-4010, Shared Site |ssues

Shipping Samples PRS-WSD-9503, Off-Ste Sample Shipping

Subcontract Management PRS-BFM-0008, Receipt and Evaluation of Proposals

Suspend/Stop Work PRS-ESH-2018, Suspension of Work (Safety Related)

Temperature Extremes PRS-ESH-5134, Temperature Extremes

Training PRS-PROG-0016,Project Training Program Description for the Paducah

Environmental Remediation Project
PRS-TRN-0702, Conduct of Training
PRS-TRN-0710, Assignment of Training
PRS-TRN-0750, Required Reading
Transmission of Data PRS-ENM-1001, Transmitting Data to the Paducah Oak Ridge Environmental
Information System (OREIS)
Vendor/supplier evauations PRS-QAP-1208, Supplier Quality Program Evaluation and Receipt I nspection
and Testing Requirements
Waste  Management and PRS-WSD-0016, Waste Handling and Storage in DOE Waste Sorage Facilities
Disposition PRS-WSD-0307, Paducah Waste Characterization SAP
PRS-WSD-0437, Waste Characterization and Profiling
PRS-WSD-3010, Waste Generator Responsihilities for Temporary On-Ste
Sorage of Regulated Waste Materials at Paducah

The drilling subcontractor will have access to the C-752-C Decontamination Facility. Drill rigs, well
“work over” rigs, al downhole tooling, and any well materials that are not shipped pre-cleaned to the site
will be decontaminated according to procedure PRS-FCD-2701, Large Equipment Decontamination,
prior to use in construction of the wells. These materials will be steam cleaned, using soap and high
pressure hot water or steam (alternatively, the materials may be cleaned with tap water and soap, using a
brush); rinsed with tap water; subsequently handled only by personnel wearing clean gloves, and then
covered with clean plastic until use. The drilling subcontractor will clean al downhole tooling between
boreholes and will clean all drill rigs, well “work over” rigs, and downhole tooling before leaving the site.

21WELL FIELD OPTIMIZATION MODELING

The optimization effort was undertaken utilizing the updated PGDP groundwater flow model (DOE 2009)
coupled with Brute Force, a particle tracking optimization code (Laase et al. 1999). Brute Force is based
on sequential MODFLOW-2000 (Harbaugh et al. 2000) and MODPATH (Pollack 1994) runs and uses
particles as surrogates for groundwater contamination. The particles are assigned unique identifiers
corresponding to dissolved contaminant mass and required capture time. For this design effort, the
assigned capture times were large to minimize potential changes to the regional horizontal hydraulic
gradient except in the immediate vicinity of the EW(s). In addition to assigning individual particle
weights and capture times, a global mass capture percentage is assigned for the design. The design goal

5



was to capture 100% of the dissolved mass, if possible. None of the designs, however, achieved 100%
global mass capture.

Candidate EWs are located within the model domain and are assigned minimum and maximum allowable
and initial testing (unit stimuli) pumping rates. To determine the optimal well field configuration, the
agorithm sequentially pumps each candidate well location at the initial testing rate to determine which
well location captures the most particles (dissolved contaminant mass). After al the candidate wells have
been tested, the wells are ranked from highest to lowest with respect to particle capture. The candidate
well capturing the greatest dissolved mass (weighted particles) is selected for further evaluation, which
entails incrementally increasing the well’ s pumping rate until the global mass capture criterion is achieved
or the maximum allowable pumping rate is reached. If the first well fails to capture a sufficient number of
particles, the particles captured by that well are identified as already being captured, the well is kept
pumping in the model, and the candidate well evaluation is repeated with the best well being that
capturing the greatest number of the remaining particles. The well evaluation loop continues until the
assigned global mass capture criterion is satisfied or the maximum allowable number of wellsis reached.

Simulation runs for one, two, three, and four well scenarios were executed for current flow field
conditions (with anthropogenic recharge). Where multiple wells were simulated, they were modeled at
egual extraction rates for a total flow of 250 gpm to the treatment system. Predicted mass capture for the
different scenarios were 99.94%, 99.91%, 99.53%, and 99.86 % for the one, two, three, and four well
scenarios, respectively.

Based on the predicted mass capture for the two well scenario above and the desire to use fewer EWSs, the
one and two well scenarios were executed to evaluate future flow field conditions (no anthropogenic
recharge). Predicted mass capture was 99.98% and 99.99% for the one and two well scenarios,
respectively.

Based on the results indicating that the two-well scenario performed very well under both current and
future flow field conditions, the two-well scenario then was run to evaluate mass capture at a total
extraction rate of 220 gpm, which is the historical maximum flow rate for the pump-and-treat facility.
Mass capture predictions were 99.87% and 99.97% for the current and future flow field conditions,
respectively.

22WELL FIELD AND SYSTEM DESIGN

2.2.1 Key Design Changes

The NWP IRA optimization will implement the following design changes:

e  Thecurrent north EWs, EW228 and EW229, will be shut down and taken out of service.

e  Thenorth EWswill not be abandoned at this time, but they will not be operational.

e  The current south wells, EW230 and EW231, will be taken off line, but will remain in stand-by
mode so as to be made operational with minimal effort.

2.2.2 Key Design Assumptions

The NWP IRA optimization will be designed based on the following key assumptions:



e The EW field volumetric flow rate is limited by the current treatment plant capacity (approximately
220 gpm).

e  No upgrades are planned for the pump-and-treat facility to increase the treatment throughput.

o Waell field design will be based on modeling results and on geotechnical data (grain size analyses and
lithologic logs) gathered from boreholes installed in close proximity to the proposed well locations.

e Pumping tests will not be performed as a basis for design of the new EWs.

o  Electrical power will be provided from existing feeder lines supplying power to the C-612 Treatment
Facility and the current south EWSs.

o No wetlands will be impacted as aresult of proposed locations for new extractions wells.

e The NWP IRA Optimization activities will be performed in accordance with NWP IRA ROD
applicable or relevant and appropriate requirements (ARARS) with the addition of new ARARs for
MW and EW installation and abandonment.

2.2.3 Well Field Design

Well field optimization modeling indicates that a two well configuration is optimal. The two new wells,
EW232 and EW233, will be located north of the fence line at the northwest corner of PGDP. Refer to
Figure 1 for proposed well locations. The EWs will have a design capacity 220 gpm each, as allowable by
the formation.

Boreholes were installed approximately 10 to 12 ft from the proposed locations for the two new EWSs.
Detailed lithologic logs were generated for these borings and samples were collected from each for grain
size analyses (See Appendix). The well screen and filter pack design will be based on these grain size
analyses and eva uation of the lithologic logs for the pilot borings.

2.2.4 Construction

Mechanical and electrical design will be compatible with the current NWP IRA system. Materials of
construction will be appropriate for conditions associated with the NWP IRA system. The transfer
pipeline will be dual-walled and will pass through manholes configured with leak detection. The transfer
line for the new wells will tie in to an existing manhole on the east side of the C-612 Facility at the north
well header. Refer to Figure 2 to see the site layout and pipeline profile. Refer to Figure 3 and Figure 4
for diagrams of the new EWs. The combined transfer line from EW232 and EW233 will cross the
discharge ditch from C-616 Lagoon. During construction activities, best management practices will be
implemented to minimize erosion and silt runoff into the ditch.

As indicated in the assumptions, the existing north wells, EW228 and EW229, will be taken out of
operation. Instrumentation and control logic for EW228 and EW229 will be changed at the C-612
programmable logic controller thereby making them inoperable without additional effort. Mechanical,
electrical, and instrumentation/control changes affecting the existing south wells, EW230 and EW231,
will be minor to allow them to be put back into service quickly.



2.3 START UP AND TESTING

The NWP IRA System will be offline for an estimated five days to allow for final connections and
construction acceptance testing activities. Intermittent shut downs will be required during integrated
testing of the new wells and system control logic. The start up and testing plan will be documented in a
revision to the O&M plan.

2.4 OPERATIONS AND MAINTENANCE

Upon successful completion of the integrated testing, the new wells are expected to be routinely operated
at approximately 110 gpm each. Ongoing O& M will be performed in accordance with the revised O&M
Plan and operating procedures. The U.S. Environmental Protection Agency (EPA) and KY will have an
opportunity to review revisionsto the O&M Plan prior to start up of the new wells for routine operations.

25 EFFECTIVENESSMONITORING

An effectiveness monitoring program consistent with the NWP ROD will be installed as part of the NWP
IRA Optimization. The purpose of system effectiveness monitoring is to create and maintain an adequate
database on the hydrogeological situation in the NWP and to enable changes to be made in
extraction/injection that will optimize remediation and containment. Components of effectiveness
monitoring include collection and assessment of hydraulic data and contaminant chemistry data. Specific
elements of system effectiveness monitoring for the optimized NWP IRA system will be provided in the
revised O&M Plan, currently in development.

2.6 WASTE MANAGEMENT AND DISPOSITION

Waste generated during drilling and construction activities will be managed and dispositioned in
accordance with the Waste Management Plan (WMP) and ARARs. Waste characterization will be
performed using analytical results from waste sample analysisin Section 8.3 and from process knowledge
where applicable. Refer to the WMP for additional detail concerning waste management and disposition.
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3. PROJECT ORGANIZATION

The roles and responsibilities of the project team members are described below.

DOE Project Manager—Serves as the point of contact with regulatory agencies, and directs the overall
completion of the remedial action in accordance with the approved RAWP.

Prime Contractor Project Manager—Serves as the primary point of contact with DOE to implement
the remedial action. Performs work in accordance with the baseline scope and schedule and directs the
day-to-day activities of Contractor personnel.

Quality Assurance/Quality Control Manager—Verifies all work is completed in accordance with the
Quality Assurance Plan. Develops Quality Assurance (QA)/Quality Control (QC) procedures and
implementing administrative procedures that govern both technical and non-technical work.

Field Superintendent—Oversees al field activities and verifies field operations follow established plans
and procedures.

Health and Safety Representative—Assists in the development of the Health and Safety (H&S) Plan,
and Activity Hazard Analysis and verifies implementation of Worker Safety and Health Program and
Integrated Safety Management Systems. The H& S Representative provides oversight for safety and
health compliance performance.

Environmental Compliance Representative—Oversees implementation of the Environmental
Management Systems. The Environmental Compliance Representative provides direct support to the
Prime Contractor Project Manager.

Waste M anagement Coordinator—The Waste Management Coordinator (WMC) will manage all waste
according to PGDP facility requirements and the WMP. WM C responsibilities include coordinating daily
activities with field personnel, overseeing daily waste management operations, and maintaining a waste
management |ogbook.

Field Technical Staff—Provides direct support to the Field Superintendent concerning technical aspects
of the project.

Subcontractors—Provides equipment and expertise during drilling, EW installation, and pipeline
construction.

Training of project personnel will be in accordance with training matrices developed for this project.
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4. PROJECT SCHEDULE

A generalized project planning scheduleis shown in Table 2.

Table 2. Project Planning Schedule

Activity

Date

Regulatory Concurrence to Proceed with Procurement
Final Design Complete
RAWP
Submittal of Draft D1 to EPA/KY
Joint Comment Resolution
Submittal of D1 RAWP to EPA/KY
Approval of D1
ESD
Submittal of D1 Explanation of Significant
Differenceto EPA/KY
Joint Comment Resolution

Regulatory Approval of D2

Issue Public Notice of Availability
Construction Mobilization
Drilling/Construction Start
Construction Complete
O&M Plan

Submittal of the draft revised O&M Plan to EPA/KY

Joint Comment Resolution

Approval of revised O&M Plan
System Start Up and Testing Complete
System Turnover to O& M Personnel

Post Construction Report
Submittal of the D1 Post Construction Report to
EPA/KY
Submittal of the D2 Post Construction Report to
EPA/KY

Approval of D2 Post Construction Report

January 21, 2010
February 12, 2010

February 11, 2010
February 26, 2010
April 27, 2010
May 7, 2010

May 18, 2010

June 17, 2010
August 2, 2010
August 18, 2010
March 3, 2010
March 18, 2010
June 30, 2010

May 14, 2010
June 1, 2010
June 8, 2010
July 13, 2010
July 13, 2010

August 31, 2010

October 15, 2010
November 22, 2010

! Projected schedules for completion of activities set forth herein are estimates provided for informational purposes only and are
not considered to be enforceable elements of the remedia action or this document. The enforceable milestones for performance
of activities included as part of the remedia action are set forth in the Federal Facility Agreement (FFA) (EPA 1998). Any
additional milestones, timetables, or deadlines for activities included as part of the remedia action will be identified and
established independent of this RAWP, in accordance with existing FFA protocols.
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5. HEALTH AND SAFETY PLAN

The NWP IRA Optimization project will incorporate by reference the H& S Plan requirements from the
Remedial Action Work Plan for the Interim Remedial Action for the Volatile Organic Compound
Contamination at the C-400 Cleaning building at the Paducah Gaseous Diffusion Plant, Paducah,
Kentucky, DOE/LX/07-0004& D2/R1 (C-400 RAWP) (DOE 2008). The C-400 RAWP H& S Plan will be
applicable as written with the following exception:

o Replace references to the C-400 IRA with NWP IRA Optimization project.

6. ENVIRONMENTAL COMPLIANCE PLAN

Environmental regulatory compliance will be facilitated during the implementation of this optimization
project by adhering to ARARs. The original ARARs from the Northwest Plume ROD remain in effect
and are incorporated by reference. Table 3 presents additional ARARs for the installation of the wells.

6.1 WELL CONSTRUCTION VARIANCE REQUEST

A variance from 401 KAR 6:350 § 3(3)(a) will be relied upon to allow for the use of a thread lubricant
during the drilling of EWSs. The thread lubricant will be a petroleum, hydrocarbon-free product such as
Well-Guard® by Jet-Lube of Canada LTD. Supporting information for the requested variance is detailed
below. Approval of this document signifies that use of the variance for thread lubricant is allowed.

6.1.1 Description of Land Use at the Site

DOE holds a total of 3,556 acres of land at the Paducah Site. The industrial portion of PGDP is situated
within a fenced security area consisting of approximately 650 acres. Within this area, designated as
secured (i.e., fenced and patrolled) industrial land use, are numerous buildings and offices, support
facilities, equipment storage areas, and active and inactive waste management units. Outside the fenced
security area is approximately 1,986 acres of land that is licensed to the Commonwealth of Kentucky
through the Kentucky Department of Fish and Wildlife Resources (KDFWR) as part of the West
Kentucky Wildlife Management Area (WKWMA). The entire WKWMA covers approximately 6,823
acres. The land leased to the WKWMA is designated as recreational and is used extensively for outdoor
recreation such as hunting and fishing. The remaining portions of the Paducah Site consist of
approximately 800 acres of land owned and maintained by DOE outside of the secured area (that are not
part of the WKWMA) and 133 acres of easements acquired by DOE.

PGDP is designated as on-site secured (i.e., fenced) industrial land use. The DOE property outside the
security areais designated as industrial land use. It is noted that the proposed EW locations are outside of
the security fence. The DOE property that is part of the WKWMA is designated as recreational land use.
The WKWMA also is designated recreational land use. North of the DOE property, the Tennessee Valley
Authority (TVA) operates the Shawnee Steam Plant. This TVA property is designated as industrial land
use.
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Surrounding the DOE property, WKWMA, and TVA is private property. This property is primarily rural
residential and agricultural land use.

In addition, 26% of the total land area of Ballard County and 24% of McCracken County are designated
as commercial forestland.

The two EWSs covered by this variance request will be installed on DOE property at the northwest corner
of PGDP, outside of the fenced area.

6.1.2 Distance between the Proposed L ocation and Other Existing Water-Supply Wells

The locations of EW232 and EW233 are approximately one mile from the nearest residential wells. These
residential wells are just outside of the boundary of the DOE water policy that supplies residents with
municipal water.

6.1.3 Distance between the Proposed Extraction Wells and Potential Pollution Sour ces

The new EWs are being installed outside of the secured area on the northwest corner of PGDP. The wells
will be completed in the Regional Gravel Aquifer (RGA) for the purpose of extracting TCE and *Tc
contaminated groundwater from the NWP. The western most well, EW232, is being installed
approximately 500 ft from an existing septic drain field for the C-612 trailer complex. The eastern most
well, EW233 is approximately 1,200 ft from the drain field. The new wells are located approximately
3,500 ft downgradient of the C-400 area. EW232 is being installed adjacent to SWMUs 30 and 7. EW233
is being installed approximately 500 ft west of SWMU 7. EW232 and EW233 are approximately 2,500 ft
north of SWMU 4.

6.1.4 A Description of the Geologic Conditions Expected at the Site
In general, the stratigraphy expected at the site from ground surface to bedrock is as follows:

e Alluvium or loess ranging from 0 to 43-ft thick. The aluvium is brown or gray sand and silty-clay or
clayey silt with streaks of sand. The loessis brown or yellowish-brown to tan unstratified silty clay.

e Beneath the loess are continental deposits consisting of an upper clay facies with mottled gray to
brown clayey silt and silty clay; some very fine sand and a trace of gravel; and a lower gravel facies
with reddish-brown clayey, silty and sandy chert gravel, and beds of gray sand. The continental
deposits range in thickness from 3 to 121 ft. Within these continental deposits is a specific facies
known as the RGA. The top of the RGA typically lies 40 to 60 ft bgs. The depth of the RGA in the
proposed well locations is between 60 to 98 ft bgs. Near the present-day Ohio River floodplain, the
RGA liesonly 5 to 10 ft bgs due to incising creeks approaching the Ohio River.

e Underlying the continental deposits is the McNairy Formation, a grayish-white to dark gray
micaceous clay, often silty, interbedded with light gray to yellowish-brown very fine to medium gray
sand with lignite and pyrite. The upper part is interbedded clay and sand and the lower part is sand.
The McNairy Formation is 200- to 300-ft thick.

e Beneath the McNairy is the rubble zone, which consists of a5 to 20 ft-thick layer of subangular chert
and silicified limestone fragments.

o Bedrock beneath the rubble zone is Mississippian limestone and is 500+ ft thick.
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The EWs will be terminated at the bottom of the continental deposits in the RGA, athough some drilling
into the upper McNairy is possible. All sediments/cuttings will be containerized.

6.1.5 Administrative Regulation for Which the Variance | s Needed

This requested variance applies to 401 KAR 6:3508 3(3)(a), which states, “Lubricant shall not be used on
drill pipe threads, hollow-stem or solid-stem augers, or on the exterior of the drill pipe, unless approved in
advance by the cabinet....”

6.1.6 A Justification for the Variance

The lubricant is intended to be applied on joints of the drill string. These joints commonly become stuck
during drilling in the absence of a lubricant, requiring the drillers to apply excessive force to “break” the
joints. The use of excessive force to separate the drill string joints is a safety concern, which can result in
broken tooling and injured drillers. It is anticipated that the application of lubricant can significantly
reduce the incidence of stuck tooling.

6.1.7 Protection of the Quality of the Groundwater and of Public Health and Safety

Two aspects of this variance request protect the quality of groundwater. First, only a petroleum,
hydrocarbon-free product (such as Well-Guard® by Jet-L ube of Canada LTD) will be used. The lubricant
is nontoxic and biodegradable. Second, the lubricant will be applied, only to the inner drill string. The
inner drill string is encased in the steel outer casing while drilling, thus minimizing any smearing directly
on the borehole wall and well construction materials.

6.2 WITHDRAWAL OF PUBLIC WATERS

In accordance with Section XXI of the FFA, which requires that DOE identify permits that otherwise
would have been required in the absence of CERCLA Section 121(e) (1) and the National Contingency
Plan, this section identifies the Commonwealth of Kentucky requirement for a permit to withdraw water
from a public groundwater source (KRS Chapter 151.150). Such a permit is not needed for this CERCLA
action.

The NWP IRA Optimization project, a CERCLA action, includes the installation of two new EWs for the
purpose of extracting contaminated groundwater from the Northwest Plume. The wells will be installed in
accordance with ARARs in Table 3.

The proposed locations of the new wells, EW232 and EW233, are shown on Figure 1. Refer to Figures 3
and 4 for design details for the wells. Installation of the new wells and commencement of water
withdrawal will be in accordance with the planning schedule shown in Section 4. Withdrawal rates will be
measured by flow metersinstalled at each well. Combined groundwater extraction from these two wellsis
not expected to exceed 250 gpm (or 360,000 gpd).

7. WASTE MANAGEMENT

This WMP is the primary document for management and final disposition of waste material that will be
generated as a result of the NWP IRA Optimization project. The project includes the installation of two
EWs and construction of a pipeline to transfer the groundwater to the C-612 Treatment Facility.
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This WMP addresses the management of waste from the point of generation through final disposition.
The NWP IRA Optimization project is part of DOE prime contractor’s ER program, and the DOE prime
contractor shall be responsible for all waste management activities. Standard practices and procedures
outlined in this WMP pertaining to the generation, handling, transportation, and storage of waste will
comply with all DOE, Resource Conservation and Recovery Act (RCRA), and Toxic Substances Control
Act (TSCA) requirements.

Copies of this WMP will be available during fieldwork. The DOE prime contractor’'s ER WMC and the
Filter Press Operations Supervisor will be responsible for implementing procedures and requirements of
thisWMP.

The WMP for the NWP IRA Optimization project underscores the following objectives:

Management of project waste in amanner that is protective of human health and the environment
Minimization of waste generation

Compliance with federal, state, and DOE requirements

Selection of storage and disposal aternatives

All waste management activities must comply with this WMP; applicable procedures; the C-746-U
Landfill waste acceptance criteria (WAC) (Waste Acceptance Criteria for the Department of Energy
Treatment, Storage and Disposal Units at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky,
PRS-WSD-0011); Hazardous Waste Facility Operating Permit—Permit No. K 8-890-008-982; and the
WAC for off-site treatment, storage, and disposal facilities (TSDF) designated to receive waste. The
decision has not been made as to the final TSDF that will be used. Potentia off-site TSDFs that may be
used include, but are not limited to, EnergySolutions, Nevada Test Site, Perma-Fix, and Waste Control
Specialists.

During the course of this project, additional PGDP and DOE waste management requirements may be
identified. Necessary revisions to the WMP will ensure the inclusion of these additional requirements into
the daily activities of waste management personnel. DOE will inform the FFA parties of any substantive
changes to the WMP. The criteria for document changes will be those found in the Federal Facility
Agreement for the Paducah Gaseous Diffusion Plant (EPA 1998).

7.1 WASTE GENERATION AND PLANNING

7.1.1 Waste Generation

A variety of waste may be generated during this project, including soil cuttings and water from drilling
activities in the Upper Continental Recharge System and RGA; dewatered soil and water from waste
water filtration activities; personal protective equipment (PPE); sample residual (used sample bottles,
etc.); grout; and sanitary trash. The waste generated from field-related activities has the potentia to
contain contaminants related to known or suspected past operations; therefore, this waste must be stored
and disposed of in accordance with ARARs. Waste that is likely to have either hazardous or radiological
contamination typically will be stored on-site in containers in CERCLA waste storage areas in accordance
with PRS- WSD-3010, Waste Generator Responsibilities for Temporary On-Ste Sorage of Regulated
Waste Materials at Paducah, during the characterization period and prior to treatment/disposal. Consistent
with EPA Policy, the generation, storage, and movement of waste during a CERCLA project and storing it
on-site does not trigger the administrative RCRA storage or disposa requirements. On-site waste storage
areas will be managed in accordance with the substantive RCRA hazardous waste storage standards. Among
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the substantive requirements are compatible containers in good condition, regular inspections, containment
to control spills or leaks, and characterization of run-on and run-off, either by process knowledge or by
sampling. Fina dispostion of the materials will depend on fina characterization. Table 4 summarizes
estimated quantities and container types.

Waste generated during field activities will require a comprehensive waste-tracking system capable of
maintaining an accurate inventory of waste. To prevent inappropriate disposal of waste, al generation,
storage, and characterization information must be included in the tracking system. Specifically, the waste
inventory must include the following information:

e  Generation date
e  Request for Disposal (RFD) number
o  Waste origination location
e  Waste matrix (solid, liquid)
o  Waste description (soil, PPE, etc.)
e Quantity
e  Storagelocation
e  Sampling status
e  Sampling results status
e Date of disposa
Table4. Estimation of Waste
Waste Stream Volume Container Type and Disposition Treatment
Quantity Facility Required
Soil and other solid media (cuttings, 65 yd® 4 roll off/intermodal C-746-U or | Noneor off-site
drill tool decontamination solids, boxes off-site LDR treatment’
lithologic core, filter press solids) facility
WEell Installation Water 20,000 ga | Mobile, Portable C-612 C-752-C Solids
Containers removal
Decontamination Water 5,000 gal Mobile, Portable C-612 C-752-C Solids
Containers removal
Well Development Water 150,000 gal | Mobile, Portable C-612 C-752-C Solids
Containers removal
Personal Protective Equipment 3yd® 29 1A2X Drums C-746-U or | Noneor off-site
off-gite LDR treatment
facility
Grout/Concrete 1yd® 34.5 1A2X Drums C-746-U or | None or off-site
off-site LDR treatment
facility

* Waste not meeting the definition of hazardous waste at the point of generation and meeting the requirements of the WAC may be disposed of in
the C-746-U Landfill with no further treatment. Waste meeting the definition of hazardous waste at the point of generation must be treated to
LDR standards prior to landfill.

7.1.2 Drill Cuttings and Excavated Soil from Drilling and Construction Activities

Solid waste drilling cuttings and excavated soil will be generated from installation of the new EWs and
pipeline construction. These solid wastes will be containerized as they are generated, labeled, and
managed on-site according to the substantive requirements of RCRA, until they either are determined not
to be RCRA waste or dispositioned to an appropriate disposal facility. Wastes will be stored at a
CERCLA storage areas set up at the C-612 drilling area during characterization. The C-612-01 and
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C-612-02 CERCLA storage areas will be managed according to the substantive requirements of RCRA.
The solid waste will be sampled and analyzed as described in Section 8 for proper waste determination.

Drill cuttings and excavated soil waste may be containerized in drums, ST-90 boxes, or 25-yd® roll-off
containers during generation. The roll-off container is preferred because it is the most reusable container
and its greater size reduces both physical risk and cost by minimizing container movements as well as
sampling activities. If used, the roll-off containers will be loaded until approximately half-full, ensuring
that the weight limit for the transport vehicle is not exceeded.

7.1.3 Personal Protective Equipment

PPE will be worn as specified in the H&S Plan by personnel performing the field tasks. While site
personnel use procedures and best management practices to minimize opportunities for contacting TCE
contaminated media and equipment, it is likely that some PPE or related debris (e.g., plastic sheeting) will
come into contact with TCE contaminated materials during the remediation process. Process knowledge,
visual inspections, or direct sampling will be used to characterize PPE and any related debris. Based on
the results of the characterization, any PPE or the related debris determined by site personnel to be
contaminated by a listed waste or exhibiting a RCRA characteristic will be managed as hazardous waste,
decontaminated, or a no longer contaminated-with determination will be made pursuant to Section 8.1. In
cases where site personnel conclude, based on the above characterization process, that the PPE or related
debris has not been contaminated by a listed waste or does not exhibit a characteristic, then the materials
will not be considered a RCRA hazardous waste.

7.1.4 Grout

Bentonite grout is used to hold new well sheathing in place. Thereis a potential for grout to become waste
due to test pours, spillage, or leftover material in a batch following a pour. Grout will be packaged
separately from other waste streams and managed as honhazardous material.

7.1.5 Wdll Installation/Development/Decontamination/Sample Residual Water

Dual Rotary drilling technology will be used to drill the EWs. With dua rotary drilling, the bit is
advanced dightly behind the bottom of the outer casing. Compressed air is used to force soil cuttings and
groundwater up the annulus between the drill pipe and casing. These cuttings and water are diverted
through a discharge swivel and directed via flexible hose to a cyclone separator. Soil cuttings and water
fall out of the bottom of the separator into a container while air is released from the top of the separator.

Newly installed EWs will be developed to remove fine material from the formation around the well
screen. This process will generate water with high suspended solids content. Additional waste water with
suspended solids will be generated as aresult of drilling equipment decontamination activities.

Waste water generated during drilling, well development, and decontamination activities will be
processed through particulate filters at the drill site or accumulated and stored on-site until it can be
processed through the on-site C-752-C filter press for removal of suspended solids, as necessary. The
filtered water will be pumped to dua wall holding tanks until verification that it meets the appropriate
acceptance criteria for suspended solids before transfer to the on-site C-612 Northwest Plume
Groundwater System. Potential contaminants of concern in this filtered waste water will be assumed to be
consistent with those in the NWP groundwater currently treated at the C-612 and no additional sampling
and analysisis planned. The estimated 175,000 gal of treated drilling, development, and decontamination
water to be discharged from C-612 is a small fraction of the approximately 8 million gal released annually
from current sources through Outfall 001.
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Waste water generated during drilling, well development, and decontamination activities that has
undergone wastewater treatment and meets the Kentucky Pollutant Discharge Elimination System
(KPDES) discharge limits shall be considered to “no longer contain” listed hazardous waste (i.e., TCE).
This treated wastewater may be directly discharged to permitted KPDES Ouitfall 001 or on-site ditches
that flow to permitted Outfall 00L1.

7.1.6 Miscellaneous Non-contaminated/Clean Trash

DOE has implemented waste management activities for the segregation of clean trash (i.e., trash that is
not chemically or radiologically contaminated). Examples of clean trash are office paper, aluminum cans,
packaging materials, and glass bottles not used to store potentially hazardous chemicals, aluminum foil,
and food items. During implementation of this WMP, clean trash will be segregated according to those
guidelines and then collected and recycled/disposed of by the WMC when it has been approved for
removal.

7.2 WASTE CHARACTERIZATION

Weaste characterization will be performed based on sample analyses, evaluation of existing data, or
process knowledge. Refer to Section 8 of this document for more information on waste characterization
sampling.

7.3 CONTAINERS, ABSORBENT, AND DRUM LINERS

WA.C approved absorbent will be used if necessary to ensure there are no free liquids in the waste being
disposed of in the C-746-U Landfill. Table 4 summarizes container types and estimated quantities of
containers.

7.4 WASTE MANAGEMENT ROLES AND RESPONSIBILITIES
7.4.1 Waste Management Tracking Responsibilities

Waste generated during remediation activities at PGDP is tracked using a system capable of maintaining
an up-to-date inventory of waste. The inventory database is used to store data that will facilitate
determination of management, storage, treatment, and disposal requirements for the waste.

7.4.2 Waste M anagement Coor dinator

The WMC will ensure that all waste activities are conducted in accordance with PGDP facility
regquirements and this WMP. Responsibilities of the WMC also include coordinating activities with field
personnel, overseeing daily waste management operations, and maintaining a waste management logbook
that contains a complete history of generated waste and the current status of individual waste containers.
Designated waste operators also may complete the waste management logbook.

The WMC will ensure that procurement and inspection of equipment, material, or services critical for
shipments of waste to off-site TSDFs are conducted in accordance with appropriate procedures. In
addition, the WMC will ensure that wastes are packaged and managed in accordance with applicable
requirements (e.g., the WAC for the landfill).
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Additional responsibilities of the WM C include the following:

Maintaining an adequate supply of labels;

Maintaining drum inventories at sites;

Interfacing with all necessary personnel;

Preparing RFDs;

Tracking generated waste;

Ensuring that drums are properly labeled;

Coordinating waste recycling, disposal, or transfers;

Sampling waste containers to characterize wastes,

Coordinating pollution prevention and waste minimization activities;
Transferring characterization data to DOE Prime Contractor’ s Data Manager; and
Ensuring that temporary project waste storage areas are properly established, maintained, and closed.

The WMC or designee will update a computer-generated status sheet that can be retrieved quickly and
will list all waste generated during field activities. The waste status sheet will supply information such as
the following:

Sampling results status; and
Resampling needed.

e Generation date;

e RFD number;

e Waste origination point;

o Waste type (solid or liquid);

e Description (e.g., soil, PPE, plastic);
e Quantity of waste;

e Current location of waste;

e Sampling status;

[ )

[ )

Waste item container logs will be used to document each addition of waste to containers.

The WMC and waste operators will perform the majority of waste handling activities. These activities
will involve coordination with the DOE Prime Contractor IRA Project Manager or designee who will
perform periodic inspections to verify that drums are labeled in accordance with the WMP guidelines.

The WMC will be responsible for ensuring characterization sampling of the waste in accordance with the
procedures outlined in this plan. When sampling is complete, the WMC will transfer the waste into the
waste holding area established for this project, if necessary.

The WMC or designee will complete all chain-of-custody forms relating to the shipment of waste
characterization samples. The chain-of-custody forms, aong with the associated samples, will be
transferred to the personnd responsible for packaging and delivery of the samples.

The WMC or designee will inspect the decontamination facility to ensure that waste generation is
minimized to the extent possible and that the transfer of liquids to the waste holding area is arranged such
that the work schedule is not delayed. If improper waste-handling activities are observed, the WMC will
notify the DOE Prime Contractor Project Manager and temporarily stop decontamination activities. All
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activities not in compliance with the WMP will be identified and corrected before decontamination
activities continue.

7.4.3 Coordination with Field Crews

The WMC will be responsible for daily coordination with project field crews involved in activities that
generate waste. The WMC will inspect work sites to oversee the waste collection and will verify that
procedures used by the field crews comply with the WMP guidelines. Deficiencies will be documented in
the waste management logbook, and appropriate direction will be given to the field crews. Site visits will
be documented in the field logbook.

7.4.4 Coordination with Treatment, Storage, and Disposal Facilities

The waste streams generated on the NWP IRA Optimization project may be managed and disposed of in a
variety of ways depending on characterization and classification. Waste will be temporarily stored on-site
as previously discussed. Waste that is to be shipped to an off-site TSDF must be done so in accordance
with applicable DOE Contractor procedures and U.S. Department of Transportation requirements.

7.4.5 Waste Management Training

The WMC and other project personnel with assigned waste management responsibilities will be trained
and qualified in accordance with the approved project training matrix.

7.5 TRANSPORTATION OF WASTE

The areas where the NWP IRA Optimization activities will be conducted are on DOE property.
Transportation of waste on DOE property will be conducted in accordance with applicable DOE, PGDP,
and DOE Contractor policies and procedures. In the event that it becomes necessary to transport known or
suspected hazardous waste over public roads, coordination will be initiated with PGDP Security, as
necessary, which may result in the temporary closing of roads. Once hazardous wastes are transported
from a CERCLA site, they are subject to full RCRA regulation; therefore, all transportation and TSDF
requirements under RCRA must be followed. Off-site shipments must be accompanied by a manifest.
Off-site disposal of hazardous wastes will occur only at a RCRA facility in aunit in full compliance with
the Subtitle C requirements. Transportation of known or suspected hazardous waste on public roads will
be conducted in accordance with applicable U.S. Department of Transportation regulations (CFR Title
49).

7.6 SAMPLE SCREENING

7.6.1 Screening of Analytical Samples

During the course of the NWP IRA Optimization field activities, screening of samplesin the field and in
an on-site laboratory routinely will be performed to protect the health and safety of on-site personnel and
to ensure compliance with regulatory requirements.

7.6.2 Field Screening

Field screening for health and safety will be conducted during project field activities and sample
collection. The field screening to be performed will incorporate the use of instrumentation to monitor for
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organic vapors, as well as radiation meters capable of detecting alpha and beta/gamma radioactivity. An
elevated reading from field monitoring may be cause for reevaluation of current waste classification,
labeling, and handling activities.

7.6.3 On-Site Laboratory Radiation Screening

A fixed-base laboratory will analyze all waste characterization samples. All samplesto be shipped off-site
for laboratory analysis will be screened for radiation at an on-site laboratory before shipment and will
receive approval for off-site shipment.

7.7WASTE MINIMIZATION

Waste minimization requirements that will be implemented, as appropriate, include those established by
the 1984 Hazardous and Solid Waste Amendments of RCRA; DOE orders 5400.1, 5400.3, and 435.1; and
requirements specified in the WMP (PRS-CDL-0029, Waste Management Plan for the Paducah
Environmental Remediation Project) concerning waste generation, tracking, and reduction techniques will
be followed.

To support the DOE Contractor’s commitment to waste reduction, an effort will be made during field
activities to minimize waste generation, largely through ensuring that potentially contaminated waste
material is localized and is not allowed to come into contact with clean material. Such an event could
create more contaminated waste. Waste minimization also will be facilitated by not containerizing
material known to originate from clean areas, such as above the RGA or outside the industrial area of
PGDP.

Solid wastes such as Tyvek coveralls and packaging materials will be segregated. An attempt will be
made to separate visibly soiled coveralls from clean coveralls. In some instances, partially soiled coveralls
can be cut up and segregated. Other solid waste will not be allowed to contact potentially contaminated
soil waste. Efforts will be made to keep Tyvek coverdls clean, reuse clean coverals, and use coveralls
only when necessary. Proper waste handling and spill control techniques will help minimize waste,
particularly around decontamination areas where water must be containerized.

7.8HEALTH AND SAFETY ISSUESRELATED TO WASTE ACTIVITIES

Waste management activities will be conducted in compliance with health and safety procedures
documented in the H& S Plan.

8. SAMPLINGANDANALYSISPLAN

This plan describes sampling to support analysis of waste generated from the installation of two EWS,
EW232 and EW233. Solid waste will be generated from drill cuttings, while agueous liquids
(groundwater, well purge and development water, and sample residuals water) also will be generated
during drilling. The project team will perform sampling work in accordance with contractor-approved
procedures and work instructions. Procedures related to the sample collection are listed below. Additional
procedures are referenced in Section 2, Table 1.
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« PRS-ENM-0018, Sampling Containerized Waste

« PRS-ENM-0021, Temperature Control for Sample Sorage

* PRS-ENM-0023, Composite Sampling

« PRS-ENM-2101, Groundwater Sampling

* PRS-ENM-2300, Collection of Soil Samples

* PRS-ENM-2303, Borehole Logging

» PRS-ENM-2700, Logbooks and Data Forms

» PRS-ENM-2702, Decontamination of Sampling Equipment and Devices
« PRS-ENM-2704, Trip, Equipment, and Field Blank Preparation

» PRS-ENM-2708, Chain-of-Custody Forms, Field Sample Logs, Sample Labels, and Custody Seals
* PRS-ENM-5003, Quality Assured Data

* PRS-ENM-5004, Sample Tracking, Lab

« PRS- WSD-9503, Off-Ste Sample Shipping

Wastes generated from sites designated as potentially contaminated will be characterized to classify the
waste for proper handling, record keeping, transfer, storage, and disposal. Waste analyses will be
performed using the EPA-approved procedures, as applicable. Analyses required for hazardous waste
classification will reference EPA SW-846 or other EPA-approved methods, as required. Wastewater
analyses will reference the applicable analytical requirements in PGDP's KPDES permit, Clean Water
Act, or Safe Drinking Water Act. QA/QC requirements and data management requirements, as specified
in Sections 9 and 10 of this document, will be followed for waste characterization sampling activities.

Characterization requirements and guidance are provided in the site WAC, PRSWSD-0437, Waste
Characterization and Profiling, and PRS-WSD-0307, Paducah Waste Characterization SAP. Section 8.2
lists the analytical testing methods that will be used for analysis. The WMC will coordinate with the DOE
Contractor NWP IRA Optimization project manager and DOE Contractor sample and data management
group for required analyses and guidance on collection and transfer of characterization samples to a
Sample Management Office-approved fixed-base laboratory that has been audited under DOE
Consolidated Audit Program (DOECAP).

8.1 CONTAINED-IN/CONTAMINATED-WITH DETERMINATIONS

Some of the waste debris, other than PPE, and environmental media such as drill cuttings generated
during this project will be characterized and the results compared to health-based standards to determine
whether or not any concentrations of TCE and 1,1,1-trichloroethane (TCA) are above heath-based levels
listed in Table 5. If the concentrations are below the levels contained in Table 5, then the waste will be
deemed not to contain or not to be contaminated with a RCRA listed waste (based on TCE/TCA content)
for the purposes of management at the site.

Table5. Health-Based Levelsfor TCE and 1,1,1-TCA

Constituent Concentration in solids (ppm)
TCE 39.2
1,1,1-TCA 2,080

Because data from previous sampling events indicate that conditions for C-746-U Landfill disposal
potentially will be met, characterization for C-746-U Landfill disposal will be undertaken Land disposal
restrictions (LDRs) generally apply to media and debris generated from this project that no longer contain
or no longer are contaminated with RCRA hazardous waste. The LDR treatment standard is below the
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contained-in level; therefore, if a contained in determination is made, the LDR treatment standard also
will be satisfied.

Health-based standards of 39.2 ppm TCE and 2,080 ppm 1,1,1-TCA in solids will be used as the criteria
for making contained-in/contaminated-with determinations for environmental media and debris
designated for disposal at the C-746-U Landfill. Solid waste disposed of at landfills other than C-746-U
will be subject to a contained-in/contaminated-with determination that will be approved by the
Commonwealth of Kentucky and the state in which the receiving landfill is located. The Kentucky Energy
and Environment Cabinet (KEEC) has agreed to consult with DOE and the state where the off-site facility
is located to reach agreement upon the appropriate health-based standard for making such determinations
for waste that is to be shipped to such afacility.

Aqueous liquids (groundwater, well purge and development water, and sample residuals water)
contaminated with TCE will be treated to the wastewater effluent limit of 0.030 mg/L or lessin an on-site
permitted wastewater treatment facility. Treated effluent meeting the discharge limit of 0.030 mg/L also
shall be below the health-based level and considered to “no longer contain” listed hazardous waste (i.e.,
TCE). Based on process knowledge of the C-612 treatment facility’s performance in achieving effluent
levels for TCE that are significantly below health-based levels, this treated wastewater may be directly
discharged to KPDES Ouitfall 001 or to on-site ditches that flow to KPDES Outfall 001 without providing
KEEC supporting analytical data or contained-in/contaminated-with determinations.

Soil and debris wastes shall be sampled and analyzed in accordance with Section 8.3. For soil and debris
waste meeting the health-based standards above, DOE shall submit its contained-in determination and
supporting analytical data to the KEEC. The KEEC will review DOE’s determination and supporting
analytical data and provide DOE with natification of any concerns the Cabinet has within 30 days. After
30 days, if the Cabinet has not notified DOE of any concerns, DOE may dispose of soil and debris waste
at the C-746-U Landfill if it meets WAC. Soil and debris waste from this project not meeting the WAC
for the C-746-U Landfill will be shipped off-site for disposal at an appropriate facility.

8.2 WASTE CHARACTERIZATION

Waste characterization sampling will be performed in accordance with procedure PRS-WSD-0437, Waste
Characterization and Profiling. Based on sample analyses, existing data, or process knowledge, the waste
may be classified into one of the following categories:

RCRA-listed hazardous waste

RCRA characteristic hazardous waste
Polychlorinated biphenyl (PCB) waste
Transuranic waste (TRU)

Low-level waste (LLW)

Mixed waste or

Nonhazardous solid waste

Tables 6, 7, 8, and 9 list the analytical testing methods that will be used for analysis.

Wastes generated from sites designated as potentially contaminated will be characterized to classify the
waste for proper handling, record keeping, transfer, storage, and disposal. Waste analyses will be
performed using the EPA-approved procedures, as applicable. Analyses required for hazardous waste
classification will reference EPA SW-846 or other EPA-approved methods, as required. Wastewater
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analyses will reference the applicable analytical requirements in the PGDP KPDES permit, the Clean
Water Act, or Safe Drinking Water Act. QA/QC requirements and data management requirements will be
followed for waste characterization sampling activities.

Table 6. TCLP Parametersfor Analysis of Solid Waste

TCLP Regulatory 20TimesTCLP

Constituent Method Limit (mg/L) Regulatory Limit (mg/kg)
1,1-Dichloroethene 8240/8260 0.7 14
1,2-Dichloroethane 8240/8260 0.5 10
1,4-Dichlorobenzene 8270 7.5 150
2,4,5-TP (Silvex) 8150 1.0 20
2,4,5-Trichlorophenol 8270 400.0 8,000
2,4,6-Trichlorophenol 8270 2.0 40
2,4-D 8150 10.0 200
2,4-Dinitrotoluene 8270 0.13 2.6
Arsenic 7060/6010/6020 5.0 100
Barium 6010/6020 100.0 2,000
Benzene 8240/8260 0.5 10
Cadmium 6010/6020 1.0 20
Carbon tetrachloride 8240/8260 0.5 10
Chlordane 8081 0.03 0.6
Chlorobenzene 8240/8260 100.0 2,000
Chloroform 8240/8260 6.0 120
Chromium 6010/6020 5.0 100
Endrin 8081 0.02 0.4
Heptachlor 8081 0.008 0.16
Hexachlorobenzene 8270 0.13 2.6
Hexachlorobutadiene 8270 0.5 10
Hexachloroethane 8270 3.0 60
Lead 7421/6010/6020 5.0 100
Lindane 8081 0.4 8
Mercury 7470/6020 0.2 4
Methoxychlor 8081 10.0 200
Methylethylketone 8240/8260 200.0 4,000
Nitrobenzene 8270 2.0 40
Pentachlorophenol 8270 100.0 2,000
Pyridine 8270 5.0 100
Selenium 7740/6010/6020 1.0 20
Silver 6010/6020 5.0 100
Tetrachloroethene 8240/8260 0.7 14
Total cresol 8270 200.0 4,000
Toxaphene 8081 0.5 10
Trichloroethene 8240/8260 0.5 10
Vinyl chloride 8240/8260 0.2 4

TCLP = Toxic Characteristic Leaching Procedure
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Table 7. Analytical Parametersfor Radiological and PCB Char acterization

Constituent C-746 U Landfill Limit Method

Tota uranium 150 pCil/g Mass Spec
Neptunium-237 3 pCilg Alpha Spec
Plutonium-239/240 3 pCilg Alpha Spec
Plutonium-238 3 pCilg Alpha Spec
Thorium-230/232 30 pCi/g Alpha Spec
Technetium-99 500 pCi/g Liquid Scintillation
Cesium-137 3 pCilg Gamma Spec

PCB 49 mg/kg 8082

PCB = polychlorinated biphenyl

Table 8. Waste Characterization Requirementsfor Solid Waste

Constituent Method
TCLPVOCs SW-846 1311, 8260
TCLP SVOCs SW-846 1311, 8270
TCLP metals SW-846 1311, 6010/7470
TCLP pesticides SW-846 1311, 8150
TCLP herbicides SW-846 1311, 8150
Reactivity SW-846 Section 7.3
Corrosivity SW-846 1110

M oisture content ASTM D2216
Xylene 8260

Acetone 8260

Toluene 8260

Total cyanides 9010

ASTM = American Society for Testing and Materials
TCLP = toxicity characteristic leaching procedure

Table 9. Waste Characterization Requirementsfor Decontamination, Development, and Purge Water

Parameter M ethod Detection Limit
Qil and grease EPA 1664 10 mg/L

Total residue chlorine Field Test N/A

TCE EPA 624 0.001 mg/L
1,1,1-TCA EPA 624 0.001 mg/L
PCBs EPA 608 varies by aroclor
Total uranium EPA900/HASL-300% 30 pCi/L
Dissolved and suspended alpha EPA900/HASL-300 15 pCi/L
Dissolved and suspended beta EPA 900/HASL-300 50 pCi/L
Technetium-99 EPA 900/HASL-300 25 pCi/L

Total recoverable metals* EPA 200.8/245.2 varies by metal
Total suspended solids EPA 160.2 30 mg/L

& The procedure is derived from a variety of sources including, but not limited to, Environmental Measurements Laboratory Procedures
Manual (DOE 1982) and Prescribed Procedures for Measurement of Radioactivity in Drinking Water (EPA 1980).
*  Total recoverable metals: antimony, arsenic, beryllium, cadmium, chromium, copper, iron, lead, nickel, calcium, silver, tantalum, uranium,

zinc, and mercury.

Characterization requirements and guidance are provided in the site WAC and PRS-WSD-0437, Waste
Characterization and Profiling. Section 2 of this document lists the analytical testing methods that will be
used for analysis. The evaluation of the analytical results will comply with the QA Plan (PRS-CDL-0058,
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Quality Assurance Program Plan for the Paducah Environmental Remediation Project). The WMC will
coordinate with the DOE contractor project manager and DOE contractor sample and data management
group for required analyses and guidance on collection and transfer of characterization samples to a
Sample Management Office-approved fixed-base laboratory that has been audited under DOECAP.

8.2.1 RCRA-listed Hazardous Waste

Based on process knowledge and existing historical sample data, the generation of RCRA-listed
hazardous waste is expected on this project. The waste is listed-hazardous due to the presence of TCE in
the RGA underlying the majority of the areain which the soil borings and wells are to be installed. Waste
generated during soil borings (i.e., drilling cuttings, purge water, sample residuals), will be classified as
RCRA-listed hazardous wastes with waste codes FO01, FO02, and U228 if anaytica results for the
associated soil samples and water samples are above the health-based levels discussed in Table 5. If the
concentrations are below the levels contained in Table 5, then the waste will be deemed not to contain or
not to be contaminated-with a RCRA listed waste (based on TCE/TCA content) for the purposes of on-
site management. If the WAC is met, the waste will be properly disposed of in the C-746-U Landfill.

See Section 8.1 for adiscussion on conducting a listed hazardous waste determination on aqueous liquids.
Aqueous liquids that have undergone wastewater treatment and meet the KPDES discharge limits shall be
considered to “no longer contain” listed hazardous waste (i.e., TCE). This treated wastewater may be
directly discharged to permitted KPDES Ouitfall 001 or on-site ditches that flow to permitted KPDES
Outfall 001.

8.2.2 RCRA-characteristic Hazardous Waste

Based on process knowledge and existing historical sample data, the generation of RCRA characteristic-
hazardous waste is possible during this action. Any waste determined to be RCRA characteristic-
hazardous waste will be treated in the same manner as RCRA listed-hazardous waste for storage and
disposal requirements.

8.2.3 PCB Wastes

Based on process knowledge and existing historical sample data, the generation of PCB-contaminated
waste is not expected on this project.

8.2.4 TRU Wastes
TRU wastes are those that are contaminated with elements that have an atomic number greater than 92,
including neptunium, plutonium, americium, and curium that are in concentrations greater than 100 nCi/g.

Although it is possible that TRU elements may be detected in characterization samples collected on this
project, it isunlikely that any of the waste generated will be at or above the TRU threshold limit.
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825 LLW

LLWs are described as any nonhazardous, non-PCB, or non-TRU waste containing radioactivity or other
radionuclides in a concentration greater than authorized limits or the latest off-site release criteria and are
not classified as high-level waste, TRU waste, spent nuclear fuel, or by-product material. LLW may be
generated from materials removed from the radiological areas. All wastes from this project have the
potential to be classified as LLW. The radiological contaminant of concern is *Tc. Due to varying levels
of ®*Tc, some work may be performed under aradiological work permit (RWP).

8.2.6 Mixed Wastes

Mixed waste contains both hazardous waste and source, special nuclear, or byproduct material subject to
the Atomic Energy Act of 1954. The generation of mixed waste is possible on this project.

8.2.7 Nonhazardous Wastes

Waste that does not meet the classification requirements of RCRA hazardous wastes, PCB wastes, LLW,
TRU waste, or mixed wastes will be classified as nonhazardous solid waste.

8.3 SAMPLING AND ANALYSISOF WASTE

The WMC will be responsible for coordinating the sampling of solid and liquid waste in accordance with
this section. During sampling, all appropriate health and safety concerns will be addressed in accordance
with Section 5. All samples will be screened for radioactivity based on the RWP and appropriate actions
taken to prevent the spread of contamination. Sample materials from different containers will not be
mixed unless they are from the same waste stream, and only containers requiring further characterization
will be sampled. Samples will be assigned a unique identifier. The following text summarizes the waste
characterization requirements and describes the sampling procedures.

8.3.1 Solid Waste

For solid wastes, the “20 times” rule will be used to determine if the waste is characteristically hazardous.
That is, if the total concentrations of RCRA constituents are less than 20 times the TCLP limitsin 40 CFR
§ 261.24, then the waste will be considered not to be characteristically hazardous. Where the total
concentrations of RCRA constituents are greater than 20 times the TCLP limits, TCLP analyses will be
performed to confirm the result.

For listed waste determinations for media or debris, the total concentrations of TCE and 1,1,1-TCA will
be compared to the approved health-based levels of 39.2 ppm for TCE and 2,080 ppm for 1,1,1-TCA. If
total concentrations are detected, but less than 39.2 ppm TCE and 2,080 ppm 1,1,1-TCA, the waste will
be determined to “no longer contain” listed constituents. Detection limit for TCE and 1,1,1-TCA is 5 ppb.
If the results exceed the health-based levels, the waste will be considered a RCRA-listed hazardous waste
and must be managed and disposed of as such.

Solid waste may be containerized in drums, ST-90 boxes, or 25-yd® roll-off containers during generation.
The roll-off is the preferred container for solid wastes such as soil cuttings from drilling because it is the
most reusable container and its greater size reduces both physical risk and cost by minimizing container
movements as well as sampling activities. Specific sampling event plans (including parameters, required
detection limits, and QC requirements) will be identified when the proposed final waste containers have
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been presented to the waste characterization organization. Physical sampling will be performed in
accordance with approved standard operating procedures.

The waste sampling strategy for aroll-off is based on the following assumptions that allow the waste
volume to be broken into five equal volume sections lateraly:

o Wastetypically isloaded from the center resulting in mounding toward the center.

e Approximate waste weight is 35,000 |bs. Using a density of 90 |bs/ft3, thisyields an assumed volume
of 389 ft°.

When keeping with these assumptions, the roll-off is broken into five sections that are approximately
4.3- ft wide on the edges, (2) 4.1-ft wide inside the edges, (2) and a center section that is 3.3 ft wide. This
results in five sections that are all approximately equal. Figure 5 shows a diagram of the approximate
divisions. One VOC sample will be taken from each of the five sections of the roll-off using an EnCore
sampler (or an aternate method described in PRS-ENM-2300, Collection of Soil Samples) that is
designed for VOC sampling. Per procedure, three EnCore samples will be used to represent a single
sample point. Each sample point will be chosen randomly. This will result in five random and
representative VOC samples per roll-off that have not been composited to minimize the loss of
contaminants due to volatilization. Where waste in aroll-off isin excess of 35,000 pounds, an additional
randomly located VOC sample will be 76 collected for each additional 7,000 pounds (partia or full) of
waste in the roll-off. Other methods, such as always performing VOC sampling first (prior to disturbing
the waste with other sampling activities) will be employed to minimize VOC losses during sampling.
Hold times and sample preservation will be performed in accordance with EPA method SW-846 8260.
VOC laboratory results will be statistically evaluated and the 95% upper confidence limit at 2 sigma will
be used to represent VOC concentrations in the roll-off. For all parameters, except VOC samples, one
core sample will be taken from the center of each of the 10 grids depicted in Figure 5 for composite
sampling. These ten cores will be mixed individualy and then equal volumes from each core will be
composited into a single sample. This physically representative sample of the roll-off will be aliquoted for
all parameters except VOCs.

Additional analyses to meet off-site disposal WAC also may be required and will be specified
uponsel ection of the disposal site.
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Figure5. Approximate Division Locationsfor Roll-off Waste Sampling

8.3.2 AqueousLiquids

Waste water generated during drilling, well development, and decontamination activities will be
processed through particulate filters at the drill site or accumulated and stored on-site until it can be
processed through the on-site C-752-C Filter Press for removal of suspended solids, as necessary. The
filtered water will be pumped to dual-wall holding tanks until verification that it meets the appropriate
acceptance criteria for suspended solids before transfer to the on-site C-612 NWPGS. Potential
contaminants of concern in this filtered waste water will be assumed to be consistent with those in the
NWP groundwater currently treated at the C-612, and no additional sampling and analysisis planned.

Waste water generated during drilling, well development, and decontamination activities that has
undergone wastewater treatment and meets the KPDES discharge limits shall be considered to “no longer
contain” listed hazardous waste (i.e., TCE). This treated wastewater may be discharged directly to
permitted KPDES Outfall 001 or on-site ditches that flow to permitted Outfall 001.

9. QUALITY ASSURANCE

The NWP IRA Optimization project will incorporate by reference the Construction Quality Control Plan
for the Interim Remedial Action for the Volatile Organic Compound Contamination at the C-400
Cleaning building at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, DOE/L X/07-0031& D2
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(CQCP). The CQCP will be implemented as written for scope elements associated with the NWP IRA
Optimization project. Sections 1 and 2 of the CQCP are not applicable. For incorporated sections,
references to the C-400 IRA project should be replaced with “NWP IRA Optimization project” and
references to the C-400 Remedia Design Report should be replaced with “Certified for Construction
drawings and specifications.”

10. DATA MANAGEMENT AND IMPLEMENTATION PLAN

The NWP IRA Optimization project will incorporate by reference the Data Management and
Implementation Plan (DMIP) requirements from the C-400 RAWP. The C-400 RAWP DMIP, Sections
10.2 through 10.8, will be implemented as written for scope elements associated with the NWP IRA
Optimization project. References to the C-400 IRA project should be replaced with NWP IRA
Optimization project.
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12/31/2009 THU 16:00 FAX 5797 [91002/013
== 71 i__Sieve Analysis : P P
Used Balance Enclosure _|settings: |Amp-9 iRelay-2 Mains-2 [ |
H H ] .
= [12/28/2009 / C09351012001 MW498PART 1209-001
: i | Sample : Sample
Size  ‘'WT.g) .5 minutes :2 minutes | 1 minute | 1 minute Sieve Weight | %
4563.41 5306.7.  5306.5! 5306.3; 5305.7 Size mm |Ret/Sieve Ret/Sieve
LID 241.4 241.5; 2414 241.4: 2414 Lid
31.5 mm 480.2 480.2 480.2 480.2] 480.2 31.5 0 0.0
16 mm 405.2 561.5 561.5 561.4; 561.4 16 66.2 8.9
8 mm 477 667 666.2 665.1! 665 8 188 25.3
4 mm 455.1 587.6, 5833 5826 5814 i 4 126.3 17.0
2mm No10] 432 5134 512.9 511.7; 510.9 i 2.0 (#10) 78.9 10.6
No. 20 403.4 - 4538 453.1 452.9| 4527 1.0 (#20) 49.3 8.6
| No.35 346.1 388! 387.2 386.7| 386.2i° 0.5 (#35) 40.1 5.4
No. 60 327.6 452.4| 454.8 465.8| 456.5 0.25 (#60) 128.9 17.3
No. 120 307.1 3348 336.9 337.8| 338.6 0.125 (#120) 31.5 4.2
No. 200 209 313; 313.9 314.5 314.9 0.063 (#200) 16.9 2.1
PAN 280.3 313.7 315.3 316 316.5 Fines 17.2 23
TOTAL 4563.4 5307 5306.7| 5306.2| 5305.7 Total* 742.3 99.9
Bag/Sample (g) 765.5 Sieve+SampleWt(g) 5306.80
Bag Weight (g) 221 Sieve Wt | 4563.4
Sample Weight (g) 743.4 Sample Wi (@) 743.4
*Note - '
mIg-ASTMI[J422
i
| P 4 i i /
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~12/31/2009 THU 16:01 FAX 5797 [@003/013

| | _ Sieve Analysis !
= T H R
|Used Balance Enclosure | Settings: - %Amp -9 |Relay-2 [Mains-2
I i "
# T 12/28/2009 1 C09351012002 MW498PART 1209-002
- | : H | Sample | Sample
| Size  |WT.(g) 5 minutes |2 minutes | 1 minute | 1 minute Sieve Weight ! %
: 4564 5257.4 5257.3] 5257.2; 5257.2 Size mm [Ret/Sieve :Ret/Sieve
PBIERT % 241.4! 241.4 241.4 241.4 241.4 Lid
31.5mm | 480.1: 480.2 480.2 480.2 480.2 315 0.1 0.0
16 mm 495.1; 582.9! 582.9 582.9 582.8 16 87.7 12.6
_8mm 477 633.3 631.7 631.2 631.2 8 154.2 222
4 mm 455.2 536 536 535.6 535.1 4 79.8: 11.5
2mm No10 431.9 482.3! 482.6 482.9 482.9 2.0 (#10) 51 74
No. 20 403.4 440 439.4 439.4 439.2 1.0 (#20) 35.8! 5.2
No. 35 346.2 441.7 439.1F  438.1 438.1 0.5 (#35) 91.9; 13.3
No. 60 327.8 448.8 451.5! 452.4 4541 0.25 (#60) 126.3: 18.2
No. 120 307.3 332.9 333.3 333.6 333.7 0.125 (#120) 26.4 3.8
No. 200 299.2 318.1 317.7 317.8 317.9 0.063 (#200) 18.7 2.7
" PAN 290.3 319.8]  3215] 3219 3222 Fines 229 33
~ TOTAL 4563.9 5257.4 5257.3| 5257.4| 5258.8 Total* 694.8 100.2
Bag/Sample (g) _T15.7 Sieve+SampleWt(g) 5257.40 b m Al
| Bag Weight (g) 221 Sieve Wt | 4564
Sample Weight (g) 693.60 Sample Wt (g) 693.40
*Note -
mig-ASTMD422
Y ! ¥4 : AP S g . /.
i Uppiad Rt 12/371134
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12/31/2009 THU 16:01 FAX 5797
i _|__Sieve Analysis e, Yok
Used Balance Enclosure | §Settlngs: Amp-9 |Relay-2 ‘Mains-2
: 12/29/2009 ; ./ C09351012003 MW498PART1208-003
: : é | Sample  Sample
Size _WT.(g) :5minutes |2 minutes : 1 minute ! 1 minute Sieve | Weight %
; 4564 53314 5331.2: 5331.2; 5330.6° Size mm_|Ret/Sieve Ret/Sieve
LID 241.4 241.4° 241.4 241.4; 2414 Lid :
31.5 mm 480.2 480.2; 480.2 480.2] 480.2: 1.6 0: 0.0
16 mm 495.1 594.2: 504.2 5942, 594.2 18 99.1. 12.9
8 mm 477 674.4| 674.2 672.2 666.3 8 189.3; 24.7
4 mm 455.2 574.1 572.3 573.7] 5755 4 i 12031 157
2mm No10. 4319 505.2| 5055 505.5 507 2.0 (#10) ! 75.11 9.8
No. 20 : 4034 459.7 459.7 459.7| 460.3 1.0 (#20) | 56.9! 7.4
No. 35 | 346.3 428.5 427.5 4271 426.1 0.5 (#35) 79.8i 10.4
No. 60 328 4314 4326 433.2] 4349 0.25 (#60) 106.9 13.9
No. 120 307.5 325.9 326.5 326.7] 327.3 0.125 (#120) 19.8 2.6
No. 200 298.9 307.3 307.4 307.5] 3075 0.063 (#200) 8.6 1.1
PAN 299.3 309.3 309.7 309.8; 309.9 Fines 10.6 1.4
TOTAL 4564.2 5331.6; 5331.2] 5331.2; 5330.6 Total* 766.4 89.9)
Bag/Sample (g) 811.8f i Sieve+SampleWt(g) 5331.40 'y
Bag Weight (g) 443 Sieve Wt | | 4564
Sample Weight (g) ! 767.50 Sample Wt (g) 767.40
“Note -
mig-ASTMD422
J R Y, | i £ £,
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12/31/2009 THU 16:01 FAX 5797 @005/013
| Sieve Analysis | | 51
| ] i .
Used Balance Enclosure X iSetings: |Amp-9  [Relay-2 {Mains - 2 3 el
fo—— I ! H
12/29/2009 { C09351012004 MW498PART1209-004 ;
y E f, - Sample ;| Sample
Size WT.g) | 5minutes |2 minutes : 1 minute ! 1 minute | Sieve | Weight %
! 4564.6. 524751 52474 5247.3] 5247.1 | _Sizemm _iRet/Sieve |Ret/Sieve
LD : 2415] 2414 2414;  2414] 2414 T
31.5 mm 480.2! 480.2 480.2: 480.2; 480.2 31.5 0 0.0
16 mm 495.1: 622 6176 6176. 6176 16 122.5 17.9
8 mm 477 618.7 621.8. 6217, 621.7 8 1447 21.2
4 mm 455.1i 536.3 537.2: 637.1] 5371 4 : 82 12,0
2mm No10|  431.9 482 481.8] 481.8! 4818 2.0 (#10) : 49.9 7.3
‘No. 20 403.4 4455 4458 4457 4458 1.0 (#20) : 424 6.2
No. 35 346.4 429.6:  429.4] 429.5! 4295! 0.5 (#35) : 83.1 12.2
No. 60 328 432.6 432.6] 43230 431.8; 0.25 (#80) : 103.8 15.2
No. 120 307.5 337.5 337.5! 337.6! 337.6i 0.125 (#120) 30.1 4.4
No. 200 299.1 309.6 309.6 309.6 309.7 0.063 (#200) 10.6 1.6
PAN 200.2 312 312.7] 3129] 31341 Fines 139 2.0
TOTAL 4564.4 5247.4] 5247.6| 52474, 52473 Total* 883 100.0
Bag/Sample (g) 704.9 Siave+Samp!eWt(" ) 5247.50 "
Bag Weight (g) 21.9 Sieve Wi | 4564.6
Sample Weight (g) 683.00 Sample Wi (g) 682.90
*Note - ] o
mig-ASTMD422 )
e P / 7 IR S S | 1
Ly 1(54&«1 1Z[37( %9



12/31/2009 THU 16:01 FAX 5797 [#@006/013

o =‘ ... Sieve Analysis | | |
Used Balance Enclosure ' . Settings: {Amp-9 |Relay-2 iMains-2
- 12/29/2009 i/ C09351012005 MW498PART1209-005 |
; , | Sample | Sample
Size WT.(g) : 5 minutes |2 minutes | 1 minute | 1 minute i Sieve Weight %
4564 5283.3 5283.2, 5283.2] 5283.2 . Size mm |Ret/Sieve |Ret/Sieve
LID 241.4: 241.4 2414 241.4 241.4 Lid
31.5 mm 480.1° 480.1 480.2 480.1 480.1 i 31.5 0 0.0
16 mm 4951 602.8 602.8 602.8 602.9 i 16 107.8 15.0
8mm - 477 612.5 608 606.4 604.8 8 127.8 17.8
4 mm 456.2 546.4 549.5 550.2 551.6 i & 96.4! 13.4
2mm No10 431.8 488.2| 4882 488.5 488.5 2.0 (#10) 56.7i 7.9
No. 20 403.3 460.7 460.4 460 459.7 1.0 (#20) 56.4 7.8
No. 35 346.2 445 443.9 443.6 443 0.5 (#35) 96.8 13.5
-No. 60 327.9 473.4 475.3 476.3 477 0.25 (#60) 149.1 20.7
No. 120 307.4 321.7 322.1 3224 322.6 0.125 (#120) 15.2 2.1
No. 200 298.9 304.6 304.7 304.7 304.7 0.063 (#200) 5.8 0.8
PAN 299.3 306.4 306.6 306.7! 306.8 Fines 75 1.0
TOTAL 4563.6 5283.2 5283.11 5283.1| 52831 Total* 719.5 100.0
Bag/Sample (g) | 741.7 Sieve+SampleWt(g) 5283.30
Bag Weight (g) 22.2 Sieve Wt | | 4564
Sample Weight (g) 719.50 Sample Wlft (g) i 719.30
*Note - |
mig-ASTMD422
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12/31/2009 THU 16:01 FAX 5797 g 007/013
|___Sieve Analysis .
Used Balance Enclosure iy d Settings: iAmp-9 |Relay-2 iMains -2 i
[ [12/28/2008] 1/ C09351012006 MW498PART1209-006 | "
4 : Sample | Sample
Size WT.(g) |5 minutes :2 minutes { 1 minute ~ 1 minute Sieve Weight %
e 4563.4 52194 5219.1 5219; 5219 i Size mm |Ret/Sieve |Ret/Sleve
LID 241.4 241.5 2415 24150 2414 Lid i
31.5 mm 480.11 480.2 480.2 480.2: 480.2 315 i 0.1 0.0
16 mm_| 495 567 567 567: 567 Ty 72 11.0
8 mm 477; 662.7 661.8 661.8. 659.9 8 182.9 27.9
 4mm_ | 4585.2: 596.6 596.2 595.2! 596.5 4 141.3 21.5
2mm Nof0,__ 431.8; 519.5, 519.2] 519.5] 519.7 2.0 (#10) 8798| 134
No. 20 403.5: 447 4474 4475 4477 1.0 (#20) 442 6.7
No. 35 346.2 406.5 _406.5 405.8 405.2! 0.5 (#35) 59 9.0
No. 60 327.6 375.9 376.3 377.2 377.9! 0.25 (#60) 50.3 7.7
No. 120 307 315.2 315.5 315.7 315.8 0.125 (#120) 8.8 1.3
No. 200 298.9 302.9: 302.9 302.9 302.9 0.063 (#200) 4 0.6
PAN 299.4 304.7! 304.9 305 305 Fines 5.6 0.9
TOTAL 4563.1 5219.7! 5219.4] 5219.3] 5219.2 Total* 656 100.0
1
~Bag/Sample (g) 678.1 Sieve+SampleWt(g) 5219.40 T, ¥
Bag Weight (g) 221 Sieve Wit | 4563.4
Sample Weight (g) 656.00 Sample Wt (g) 656.00 |
*Note - o~
mig-ASTMD422
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12/31/2009 THU 16:02 FAX 5797 [@oos/013

i \o_ . _SieveAnalysis | i
Used Balance Enclosure i ‘Seftings: |Amp-9 |Relay-2 Mains-2
% ; 1 12/21/2009 -/ C09351012007 MW498PART 1209-007 :
Sy % e " Sample | Sample
Size  \WT.(g) {5 minutes |2 minutes | 1 minute i 1 minute - Sieve | Weight ! %
4562.5 5192.4. 5192.4i 51923, 5192.3 ! . Size mm iRet/Sieve |Ret/Sieve
LID 241.4 241.5 241.5 2414 2415 ; Lid ! :
31.5 mm 480.2 480.2 480.2 480.2; 480.1 31.5 0.1} 0.0
16 mm 4985.2 579.2 579.2 579.2: 579.2 16 841 13:3
8mm . 477 632.6 632.6 632.6 632.6 8 155.6! 24.7
4mm | 4652 566.5|  565.6| 5656, 565.3 r 4 110.1]___ 175
2mm No1 0 431.8 5146| - 5148 514.7 514.8 2.0 (#10) 83; 13.2
No. 20 403 464.2 463.3 463.4 463.4 1.0 (#20) 60.41 9.6
No. 35 345.9 415.8 413.2 413.3 413.6 0.5 (#35) 67.7{  10.7
No. 60 327.5 376.1 379.3 379.1 378.6 0.25 (#80) 51.1! 8.1
No. 120 307 315 315.8 315.9 315.9 0.125 (#120) 89 1.4
No. 200 298.9 302.5 302.6 302.6 302.6 0.063 (#200) 3.71 0.6
PAN 298.5 304.4 304.6 304.6 304.7 Fines 52| 0.8
TOTAL 4562.6 5192.6 5192.7! 5192.6| 5192.3 Total* 629.7 100.0
Bag/Sample (g) 652.3] ‘Sieve+SampleWt(g) 5192.40 E
Bag Weight (g) 22.4 Sieve Wit | 4562 6
Sample Weight (g) 629.90 Sample Wt (g) 629.80
*Note - |
mlg-ASTMD422
] D 4 / I
b 4 Ih- i(xﬁ;ww 2| 31)v9
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12/31/2009 THU 16:02 FAX 5797 x @009/013

i__Siove Analysis | : ]
Used Balance Enclosure : Settings: ‘Amp-9 !Relay-2 [Mains-2
j A 12/29/2009: / C09351012007DUP MW498PART1209-007DUP
I % : : Sample | Sample -
Size WT.(g) | 5minutes 2 minutes | 1 minute . 1 minute Sieve | Weight ! %
i 4565 4768.1; 4768.1| A4768.1: 4767.8! Size mm :Ret/Sieve iRet/Sieve
LD | 2414 2414 2414 2414 2414 Lid | ;
31.5mm __ 480.1 4801,  480.1| 480.1! 4801 2ME 0 0.0
16mm | 4952 508.3.  508.3] 5083 508.3 16 131 8.5
8 mm 477; 506.3  506.3] 506.3, 506.3 8 20.3] 14.4
4 mm 4552 484.3] 4842 484 484 4 28.8 142
2mm No10|  431.8 4692 4689| 468.8] 468.6 2.0 (#10) 36.8 181
No. 20 403.7 430.4 430.4| 4305| 4304 1.0 (#20) 26.7 13.1
No. 35 346.7 380.5 370.9| 3795/ 378.8 0.5 (#35) 32.1 15.8
No. 60 328 361.8 352.6 353] 353.7 0.25 (#60) 25.7 12.7
No. 120 307.4 311.6 3118] 311.9 312 0.125 (#120) 45 23
No. 200 2992 301.6 301.7.  301.7| 301.7 0.063 (#200) 25 1.2
PAN 299.3 302.5 302.6/ 302.6| 3026 ~ Fines 33 16
TOTAL 4565 4768| 4768.2] 4768.1| 4767.9 Total* 202.9 90.9
Bag/Sample (g) 2252 Sieve+SampleWt(g) 4768.10 1
Bag Weight (g) 21.8 Sieve Wt [ 4565
Sample Weight (g) 203.40 Sample Wt (g) 203.10
*Note -
mig-ASTMD422
{ N FiaT {
a S S 1Z[31]lrq



12/31/2009 THU 16:02 FAX 5797 i . 10107013

|.__Sieve Analysis AR 1
! ! : :
Used Balance Enclosure ?Settings: Amp-8 ‘Relay-2 |Mains-2
i { i H
- 12/29/2009 ; /C09351012008 MW498PART1209-008 -
i ! : Sample = Sample
Size  !WT.(g) |5minutes |2 minutes - 1 minute! 1 minute Sieve : Weight %
4564.1 52741 5273.5: 5274.1; 5273.1 Size mm !Ret/Sieve 'Ret/Sieve
LID 241.4 241.4 241.4: 2414 2414 Lid ! u .
31.5mm ; 480.2 480.2 480.1 480.2] 480.2 31.5 ' 0 0.0
~ 16 mm 495.1 608.6. 608.6] 6086 6086 ] 16 1135 16.0
8mm 477 659; 658.9 658.80 658.8 8 L 1818 25.6
[ 4mm | 4552 5515 5512 551 5509 4 95.7 135
2mm No10i 431.8 496.6 496.8 496.9! 496.9 2.0 (#10) 65.1! 92
No. 20 403.3 463.3 463.2 463.2 463 i 1.0 (#20) 50.7! 8.4
No. 35 346.2 423.3 422.4 423.1 421.8, i 0.5 (#35) 75.6 10.6
No. 60 327.9: 389.5 388.3 388.1 388.1 0.25 (#60) 60.2 8.5
No. 120 307.4 342.3 343.1 343.6 344 0.125 (#120) 36.6 52
 No, 200 299.2! 308 308.3 308.4 308.5 0.063 (#200) 9.3 1.3
PAN 299.3; 3105 3107 311 3111 Fines 11.8 1.7
TOTAL | 4564 5274.2 5273 5274.3| 5273.3 Total* 709.3 99.9
_Bag/Sample (g) 1327 Sieve+SémpleWt(g) 5274.10 X
 BagWeight(g) | 22.8 Sieve Wt | 4564.1
Sample Weight (g) 710.10 Sample Wrt (g) 710.00 o
i
“Note - ) ;
mig-ASTMD422
1 3
A { RPN S 1 [
Apt: WA X371
| v



12/31/2009 THU 16:02 FAX 5797 [do11/013

T

| ! 5 i : - : :
Used Balance Enclosure ' : {Settings: {Amp-9 Relay-2 Mains-2 B |
_12/29/2009 ; i/ C09351012009 MW498PART1208-008 | i
e i 5 : . Sample | Sample
Size  |WT.(g) 5 minutes :2 minutes : 1 minute | 1 minute i Sieve | Weight %
| 4565.2 5261.31 5261.3] 5260.9/ 5260.8 . Size mm !Ret/Sieve |Ret/Sieve
LD | 2415 2414 241.4] 241.3] 2414 T %
31.5 mm 480.2; 480.2 480.2 480.2 480.2 i 31.5 i 0 0.0
16mm : 4851] 5591 559.1 559.1 559.1 ! 16 64 92
8mm 477 692.4 692.3 692.3] 6922 i 8 215.2 30.9
4mm 4552 5768/ _ 576.6, 576.3| 5763 4 121.1 174
2mm No10 432 504.2 504.2 504.2 504.2; 2.0 (#10) 72.2 10.4
No. 20 403.5 458.3 458.3 458 458.1 1.0 (#20) 54.6 7.8
No. 35 346.5 418.4 419.3 417.5! 418.2 0.5 (#35) 7.7 10.3
No. 60 328 383.1 381.4 382.7 381.8 0.25 (#60) 53.8 &4
No. 120 307.5 332.3 332.5 3329 332.8 10.125 (#120) 25.4 3.6
No. 200 299.2 307.4 307.6 307.6: 307.7; 0.063 (#200) 8.5 1.2
PAN 299.3 307.9 308.4: 308.7. 308.8 Fines 9.5 14
TOTAL 4565 5261.5 5261.3: 5260.8] 5260.9 Total* 696 100.0
i ! AL i
Bag/Sample (g) 718.3 iSieve+SampleWt(g) 5261.30
Bag Weight (g) 222 i Sieve Wt | 4565.2
Sample Weight (g) 696.10 Sample Wt (g) 696.10 X
“Note - | '
mig-ASTMD422
______ . :
Appr e gtla T 113 [



12/31/2009 THU 16:02 FAX 5797 d012/013

|__Sieve Analysis |
Used Balance Enclosure | i 'Seffings: Amp-9 iRelay-2 |Mains-2 ]
: 12/28/2009 : ./ C09351012010 MWA498PART1209-009D . :
5 : 1 : i ~Sample : Sample
Size  'WT.{g) .5 minutes {2 minutes | 1 minute ! 1 minute Sleve | Weight ° %
4563.2. 5358.8 5358.8, 5358.7| 5358.7 Size mm_|Ret/Sieve |Ret/Sieve
LID 241.4; 241.4 2414 241.5 241.4 Lid i
31.5mm 480.1 480.2 480.2 480.2 480.2; § 31.5 0.1; 0.0
16 mm 495 527.2 521.2 521.2 516.1° ] 16 21.1: 2.7
8 mm 477 689.7 694 693.8 698.9: i 8 221.9. 279
4mm | 455.2 597.6; 506.5 506.3 596.1: 4 140.9. 17.7
2mm No10.  431.8] 5281 5262 526.1| 526.2 20(#10) | 944 11.9
_No. 20 403.5 481.5 479.7: 4799 479.5 1.0 (#20) 76 9.6
No. 356 346.2! 453.5 452.8 453.5: 452.5 0.5 (#35) 106.3 13.4
No. 60 3276 411.2 4123 4104 411 0.25 (#60) 83.4 10.5
No. 120 307 333.2 335.3 335.6 335.9 0.125 (#120) 28.9 3.6
No. 200 298.9 308.5 309.7 310 3101 0.063 (#200) 11.2 1.4
PAN 299.4 306.8 309.5 3104 310.7 Fines 11.3 1.4
TOTAL 4563.1 5358.9 5358.8] 65358.8| 5358.6 Total* 795.4 100.0
1
| Bag/Sample (g) 818.2 Sieve+SampleWt(g) 5358.90
Bag Weight (g) 22.3 Sieve Wt | 4563.2 P
Sample Weight (g) 795.90 Sample Wt (g) 795.70 ; e
j
*Note- |
mig-ASTMD422
1. ” “ - / /
L e 130 [r9




12/31/2009 THU 16:02 FAX 5797 [do13/013

—SleveAnalysis | |
Used Balance Enclosure ! ‘Seffings: ‘Amp-9 Relay-2 Mains-2
~ 12/21/2009 1/ C09351012011 MW498PART1208-010 |
3 ; A i g . Sample | Sample
Size WT.(g) | 5minutes ‘2 minutes . 1 minute | 1 minute i Sieve = Weight %
b 4562.7 48201 4829.2: 4829.2] 48204 . Size mm _.Rel/Sieve |Ret/Sieve
LD : 2414 241.4: 241.4i 241.4 241.4! Lid ;
31.5mm ; 480.1 480.2: 480.2! 480,2 480.2: : 315 ; 0.1 0.0
16mm |  495.2 531.2 526.2 526.1 526° 16 30.8 11.6
8 mm 477 559.9 560.9 560.2 560.7. ; 8 i 82.7 31.1
4mm 455.1 517.6 516.9 516.2 515.5 4 i 60.4 22.7
2mm No10,  431.8] 4671 468.2| 4689 468.9 2.0 (#10) 37.1 13.9|
~ No. 20 403.1 4247 425.8 426 426.5 1.0 (#20) 23.4 8.8
No. 35 346.2 359.8 360.3 360.5 360.7 0.5 (#35) 14.5 54
No. 60 327.6 335.5 336 336.1 336 0.25 (#60) 8.4 3.2
No. 120 307 311.5 312.2 312.5 312.8 0.125 (#120) 58 2.2
No. 200 298.9 300.3| 300.6 300.7; . 3009 0.063 (#200) 2 0.8
PAN | 2893 300 300.3 300.5 300.7 Fines 1.4 0.5
TOTAL | 45627 4829.2 4829| 4829.3] 4829.3 Total* 266.5 100.2
“Bag/Sample (g) 288.8 Sieve+SampleWt(g) 4828.90 i
Bag Weight (g) 225 Sieve Wt | 4562.7
Sample Weight (g) 266.30 Sample Wt (g) 266.20
*Note -
mig-ASTMD422
i
| s
,{_‘@p« *kaie} [2]3( [0



BH498

3-inch core

Drilled by Jimmy Householder

12/15/02 @ 11:40 lo 12/16/09 @ 14:13

Drilled Interval

Top Bottom
0.0 8.0
8.0 18.0
18.0 28.0
28.0 38.0
380 480
480 58.0
58.0 68.0
680 78.0
78.0 88.0
RoTe~t% £,
L Soniite— g‘;,
A
-'-ﬂ,,b- &
go Setref?
88.0 98.0
|
L _‘ — -
TD = 98.0 fl

Recovery

56

135

10.0

10.0

96

10.0

100

6.9

§ e TR

Depths Description
Top Bottom
Silt with some clay, 10YR7/3 (very pale brown), with 10YR4/4
0.0 8.0 (dark yellowish brown) mottling, soft to moderately stiff,

moderate plasticity, moist

Notes

8.0 11.7 Silt with some clay as above
Clay with Silt, 7.5YR6/6 (reddish yellow), moderately stiff, low X
11.7 13.5 plasticity, slightly moist Includes little fine Sand
Silt with Sand, 10YR7/3 (very pale brown) with 10YR8/1
13.5 18.0 (white) mottling, soft lo maderalely stiff, low plasticity, moist
to wet; sand is fine grained
Clay with Silt and some Sand, mottled 7.5YR6/3 (light brown)
18.0 23.7 and 7.5YR7/1 (light gray), soft to stiff, slightly malst lo wet; Occasional pebbles
sand is fine grained
Sand with Silt, 10YR6/4 (light yellowish brown) with 7.5YR7/1
237 28.0 (light gray) mottling, medium density, slightly moist; sand is
very fine to fine grained
28.0, 30.2|Sand with Silt as above |
! 'Sand, 7.5YR6/4 (light brown), medium density to loose, wet; | X
302 o4 sand is fine grained Trace Sit
341 38.0 Clay, mollled 10YR®&/1 (gray) and 10YR&/8 (brownish yellow),
1 " moderalely stiff, moderate plasticity
38.0 40.6 Clay as above
o Clay, mottled 10YR6/1 (gray) and 10YR6/8 (brownish yellow) S; :;}?ﬂ;ﬁi;‘d’:;”ga”%e bxioe
with iron oxide nodules, very stiff, high plasticity - 42.8 ft. chert pebbles
429 47.6 Clay, 7.5YR5/8 (strong brown), very stiff, low plasticity Trace Silt
47.6 48.0 Silt with Sand, 10YR6/1 (gray), very stiff; sand is fine grained
48.0 519 Sill with Sand as above bul moltled 10YR7/1 (light gray) and
) 7 7.5YR5/8 (strong brown)
Sand, 2.5YR8/1 (white), locse, moist; sand is very fine lo fine .
B8 534 Jrained, micaceous e
Sand, 7.5YR6/6 (reddish vellow) to 7.5YR5/8 (streng brown),
53.4 58.0 ; 3 ; ¥ ¥
medium density, wet; sand is fine o medium grained
58.0 58.5 Sand as above
- Trace Sill
Sand with some Gravel, 7.5YR3/2 (dark brown), loose; sand - 59.5 - 60.5 ft: sample
58.5 68.0 is subangular to subrounded, coarse grained; gravel is MW498PART1209-001
subangular to subrounded, cherl -64.5-65.0 ft: sample
MW498PART1209-002
68.0 69.0 Sand with some Gravel as above
Gravel with Sand, 7.5YR5/6 (strong brown), loose; gravel is ’
69.0 73.0 subangular to subrounded, poorly sorted, up to 3.0 inch :A%;QZE’::T?;?; |303
diameter; sand is coarse grained
730 75.0 Sand with Gravel, 7.5YR3/3 (dark brown). loose, poorly 735-740 M sample
. " sorted; sand is coarse grained MWA488PART1209-004
750 78.0 Sand with Gravel, 10YR6/6 (brownish yellow), subangularto 76.0 - 76.5 ft: sample
- "~ subrounded; sand is very coarse MW498PART1209-005
, 79.5 - 80.0 ft: sample
78.0 82.3 Sand with Gravel as above MWA498PART1209-006
823 85.2 Gravel and Sand, 10YR6/6 (brownish yellow), loose, poorly Sample MW49BPART1209-007

sorted e ghes T o W
Sand with Gravel, 10YR6/6 (brownish yellow), poorly sorted,

i loose; sand is medium to coarse grained

86.5 - 87.0 ft; sample

MW498PART1209-008

88.0 88.8 Sand with Gravel as above
g Clay with Silt, 10YR4/2 (dark grayish brown), very stiff,
888 894 jiontly moist
s ’ 90.0 - 90.5 ft: samples
804 915 vael with Sand, 1{}YR§!6 (ye!lowmh_brown), loosg, gravel MWA498PART1202-009 and
diameter ranges up fo 3 inches; sand is coarse grained MW498PART1209-009D
| oy 93_1 'Gravel with Sand and some Clay, 10YR5/6 (yellowish brown), e =
4 medium density . .
Clay with some Gravel and Sand, 10YR6/6 (brownish ye!IOw),
| = 946 <oft to moderately stiff; sand is coarse grained SimEeEngB?ART1209 e
\ { Sand 5YR7/2 (pinkish gray) to 5YR7/8 (reddish yellow) and
946 97.1 2 5YRG6/8 (light red), medium density; sand is very fine to fine
Jic = _grained, well sorted
971 08.0 Clay, 2.5YR4/1 (dark reddish gray), stiff to very stiff, high

|plasticity; with Sand stringers, sand is fine grained
1
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SIEVE ANALYSIS

C09355012001 Settings: Amp—9 Relay -2 Mains -2
MW500PART1209-001

BALANCE: AND GX6000/CI 435

: 3 ) ; - ) Sieve éarr_:plc Sample
Size Weight (g) | Smin. | 2min, | 1 min. | Tmin. S i Weight %
Ret/Sieve | Ret/Sieve
LID 2414 | 2414 | 2414 | 2414 | 2414 LID 0 0.0
31.5 mm 480.1 | 480.1 | 480.1| 480.1| 480.1 313 120.3 15.2
16 mm 4951 | 6157 | 6154 | 6154 | 6154 16 181.9 230
8 mm 476.9 | 665.6 662 | 660.4 | 658.8 8 103.8 131
4 mm 4551 5701 560 560 | 558.9 4 64.2 8.1
?q:: To 4319 | 496.9| 496.3 | 4957 | 496.1 A 52.8 6.7
No. 20 403.6 | 456.5| 4562 | 456.1| 456.4 1.0 (#20) 69.9 8.8
No. 35 348.7 | 4225| 4218 421 | 416.6 0.5 (#35) | 90.8 11.6
No. 60 328.1 | 409.8| 4157 | 4163 | 41849 0.25 (#60) 52.9 6.7
No. 120 307.3 | 352.8| 356.7| 357.7| 360.2 0.125 (#120) 26,6 34
No. 200 299! 3228 | 3245| 3251 | 3256 0.063 (#200) 25.8 3.3
PAN 299.2 | 320.3 | 3236 | 3244 325 Fines 0 00
TOTAL 4564.4 | 5354.5 | 53537 | 5353.6 | 5353.4 Total 789 99.9
Bag/Sample (g) 811.8 Sieve + Sample Wt. (g) 5354.30
Bag Weight (g) 21.9 Sieve Wt, 4564.4
Sample Weight (g) 789.90 Sample Wt. (g) 789.90

\
Analyzed By: \mLB{\k@Q’\ﬁU\V\ ,3@4 o4 ‘ l (0710
Signature/Badge No./Ddte L
gt -:L—ém—-....'
CP-23072 (Page | of 1) d
(5-9:05)
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SIEVE ANALYSIS

C09355012002

Analyzed By: \f\r\ L \‘:Sﬂlgrp’(;lﬂ"\ \:5 040 4“[ (" (0 10
Signature/Badge No./Date jHLJ'LM J

CP- 23072 (Page 1 of 1)
(5-9-05)

A-26

Settings: Amp -9 Relay -2 Mains -2
MW3500PART1209-002
BALANCE: AND GX6000/CI435
! ) ) C 3 ' Sieve Sample Sample
Size Weight (g) | Smin. | 2 min. | I min. | Imin. B it Weight Y
Ret/Sieve | Ret/Sieve
LID 2414 | 2414 | 2414 241.5 241.4 LD 0 0.0
31.5 mm 480.2 | 583.9 | 583.8| 583.7 | 5837 315 103.5 13.0
16 mm 4951 | 6914 | 6854 | 677.8| 677.7 16 182.6 229
8 mm 4769 | 589.9( 5941 | 6016 | B01.5 8 124.6 156
4 mm 4551 | 5516 | 551.2| 550.9| 550.7 ! 95.6 12.0
N lo 431.8 | 4925 491.9| 491.8| 491.9 S 60.1 75
No. 20 403.6 | 448.1 | 447.8 | 447.7| 4476 1.0 (#20) 44 55
No. 35 3466 | 413.8| 411.5| 4104 | 4089 0.5 (#35) 62.3 7.8
No. 60 328 | 402.8 | 4066 | 407.6| 4089 0.25 (#60) 80.9 101
No. 120 307.4 | 326.1| 326.8| 327.1| 3273 0.125 (#120) 19.9 25
No. 200 2992 | 3109 | 3108 310.9| 3108 0.063 (#200) 14T 15
PAN 2993 | 3108 | 311.7 312 | 3122 Fines 12.9 1.6
“FOTAL 4564.6 | 5363 | 5363 | 5363 | 5362.7 Total ~694.6 ) 100.0
]
79%.\
Bag/Sample (g) 820.8 Sieve - Sample Wi. (g) 5363.00
Bag Weight (g) 224 Sieve Wi, 4564.7
Sample Weight (g) 798.40 Sample Wt, (g) 798.30




SIEVE ANALYSIS

C09355012003 Settings: Amp -9 Relay -2 Mains — 2
MWS00PART1209-003
BALANCE: AND GX6000/Cl435 -
. i . gl N : Sieve Sample | Sawple
Size Weight (g) | Smin. | 2 min. | 1 min. 1min, gl o Weight %_
Ret/Sieve | Ret/Sieve

LID 2414 1 2413 | 2415 2414 | 2414 LID 0 0.0
315 mm 480.1 | 480.1| 480.1 | 480.1 | 480.1 315 0 0.0
16 mm 405.1 | 5534 | 553.5| 553.4 | 5534 16 58.3 8.3
8 mm 4769 | 5809 | 57786 5776 6775 8 100.6 14.4
dmm 4551 | 534.1| 5354 | 535.2| 5352 d 80.1 115
No. 10 4319 | 4747 | 4748 | 4749| 47438 R 42,9 6.1
No. 20 403.6 | 441.1| 439.8 | 439.8 | 4397 1.0 (#20) 36.1 52
No. 35 346.7 | 4252 415 | 4146 | 4143 0.5 (#35) 67.6 9.7
No, 60 3281 | 564.5| 5716 | 5716 | 5716 0.25 (#60) 243.5 34.8
No. 120 06| B3390 | 33%:2) .25 B88H2 0.125 (#120) 29.7 42
No. 200 298.8 | 3183 | 3176 M7y 3174 0.063 (200) 18.3 286
PAN 2992 | 3183 320 | 3208 | 3212 Fines 22 31
TOTAL 4564.4 | 5263.6 | 5264.1 | 5263.7 | 5263.5 Total 699.1 100.0

Bag/Sample (g) 721.7 Sieve + Sample Wt. (g)  5263.80

Bag Weight (g) 22.3 Sieve WE. 4564.5

Sample Weight (g)  699.40 Sample Wt. (g) £99.30

Analyzed By: )/YH_ &/)ISY&'CUY"! I?anq'/"(ﬁ‘/o

Signature/Badge No./Ddtc ﬁ&&% L Wi

CP-23072 (Page 1 of 1)

(5-9-05)
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SIEVE ANALYSIS

C09355012004 Settings: Amp—9 Relay —2 Mains — 2

MWS500PART1209-004

BALANCE: AND GX6000/C1435

2 ] ’ d : } i SHeve sall}iilc Sample
Size Weight (g) | Smin. | 2min. | 1min. | Tmin. v reril Welghl %o
Ret/Sieve | Ret/Sieve
LID 2414 | 2414 2414 2414 2414 L. 0 0
31.5 mm 480.1| 4802 480.2| 480.1| 4801 | [3L5 0 0.0
16 mm 4051 | 5456 | 5456 | 5455| 5455 |16 504 70
8 mm 4769 | 627.7| 6276 627 | 626.9 | K 150 20.9
4 mm 4551 | 557.2| 5569 | 557.4| 557.3 4 102.2 14.3
§2,“i‘o 4319 | 489.1| 489.3| 4804 | 4894 s 575 8.0
Ne. 20 403.5 | 439.9 440 440 440 1.0 (#20) 36.5 5.1
No.35 346.6 | 397.5 307 | 396.8| 396.6 0.5 (#35) 50 7.0
No. 60 3279 | 4943 | 4934 | 4933 493 0.25 (H60) 165.1 231
No. 120 307.3 | 351.6 | 350.9| 350.9 351 0.125 (#120) 43,7 6.1
No. 200 2992 | 3209 | 330.2| 3206 | 3295 0.063 (#200) 30.3 472
PAN 209.3 | 326.1 328 | 329 | 3293 | Fines 30 472
TOTAL 4564.3 | 5280.5 | 5280.5 | 5280.4 | 5280 TTolal 715.7 100.0
Bag/Sample (g) 738.3 Sieve + S:n-np]e Wt (g) 5280.50
Bag Weight (g) 223 Sieve WI. 4564.5
Sample Weight (g) 716.00 Sample Wi, (g) 716.00

Analyzed By: )/\/] L gf\ l}{;‘mﬂ"] {3040 f‘f/ [ : {;‘ '/ {2

Signarure/Badge No./Datc ‘i‘},_,ﬂ,_\,:},_{;,',__,,.

d

CP- 23072 (Page | of 1)
(5-9-05)
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SIEVE ANALYSIS

C09355012005 Settings: Amp -9 Relay—12 Mains -2

MWS500PART[209-005

BALANCE: AND GX6000/C1435

) ’ 4 f __“ : Sieve Sax[ngale Sample
Size Weight (g) | Smin, | Zmin. | T min, | Tmin. S0 miit ng_hl "/‘u.
Ret/Sieve | Ret/Sieve

LID 2413 2415 2414 | 2414 | 2414 .ID 0 0
31,5 mm 4801 | 480.2 | 4802 | 480.1 | 4801 315 0 0.0
16 mm 4951 | 667.1 | 656.1 656 656 16 160.9 20.3
& mm 476.9 | 6958 | 7047 | 7039 | 7034 | K: 2265| 286
4 mm 4552 | 5721 | 5719 | 5723 | 572.7 | 4 117.5 148
Izqff';lo 4322 | 503.9| 504.2| 504.2| 504.1 L 71.9 9.1
No. 20 403.6 | 4427 443 | 4431 4431 1.0 (#20) 39.5 5.0
No.35 346.6 384 | 3812 381.1 381 0.5 (#35) 32.4 43
No. 60 328 | 4238 | 4229 4215 | 4212 0.25 (#60) 932 118
No. 120 307.3 | 3325] 337.3| 3387 339.1 0.125 (#120) 31.8 4.0
No. 200 2989 | 306.3| 306.6| 306.7 | 306.8 0.063 (#200) 79 1.0
PAN 299.2 | 307.5| 307.9 308 | 308.1 | Fincs 8.9 11
TOTAL 4564.4 | 5357.4 | 6357.4 | 5357 | 5357 | Total 792.5 100.0 |

Bag/Sumple (i) 8156.1 Sieve 4 Sample Wt. (g)  5357.20°

Bag Weight (g) 22.3 Sieve Wi. 4564 .7

Sample Weight (g) 792.80 Sample Wi, (g) 792.50

Analyzed By: qq L Aﬂ lj (;L’\"'} v’/()é/// (f- /L

/ J
S:gnaturc.Badoci\oﬂjme w MM_“_,

J\

CP- 23072 (Page | of 1)
(5-9-05)
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SIEVE ANALYSIS

09355012006 Settings: Amp -9 Relay -2 Mains -2
MWS500PART[209-006
BALANCE: AND GX6000/C1435

X y ) ] " Shega San‘lplc Sample
Size Woeight (g) | Smin. | 2min. | 1 min, Tmin. Shes st Weight "/o.
Ret/Sieve | Ret/Sieve

LID 2414 | 2414 | 2414 2414 2414 | LID 0 00
31.5mm 480.2 | 4801 | 480.2 | 480.1 | 4801 315 01 0.0
16 mm 4951 | 4952 | 4952 | 4951 | 4952 16 0.1 0.0
8 mm 4769 | 6379 636.1| 6325| 631.7 8 154 8 220
4 mm 4551 | 6921 | 6872 | 6876 | B87.5 4 2324 33.0
I?er I}'[)“ 432 | 6015 | 6054 | 606.2| 606.6 ik 174.6 24.8
No. 20 4035 | 458.5| 460.2 462 | 462.4 1.0 (#20) 589 | 84
No. 35 3466 | 378.7 | 377.4| 3759 | 3758 0.5 (#35) 29.2 4.1
No. 60 3279 3635| 3654 | 367.1 367 0.25 (#60) 39.1 55
No. 120 307.3| 3151 | 3154 | 3157 | 31538 0.125 (#120) 8.5 1.2
No. 200 298.8 | 301.6| 301.7| 301.7| 301.7 0.063 (#200) 29 04
PAN 299.2 303 | 303.2| 303.2| 303.2 Fines 4 0.6
TOTAL 4564 | 5268.6 | 5268.8 | 5268.5 | 5268.4 Total 7045 100.0

Bag/Sample (g) 726.7 Sieve + Sample Wt. (g) 5268.70

Bag Weight (g) 22 Sieve Wi 4564.1

Sample Weight (g) 704.70 Sample Wt (g) 704.60

Analyzed By: };\QL gf\IS)"\CLM }?,C»L{O‘L/'/ [-b-10

Signature/Badge No./Ddle \;%.%J,Lw

CP- 23072 (Page | of 1)
(5-9-05)
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STEVE ANALYSIS

Analyzed By: } ]’) _--% %{ (1’]"” J )LL/OL/// (( /(I

Signature/Badge No./Date/

CP-23072 (Page | of 1)

(5-9-05)

Yoh, S

d
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09355012007 Settings: -Amp -9 Relay -2 Mains —2
MWS00PART1209-006D
BALANCE: AND GX6000/CI135
. 1 e . . . Sieve San_l ple Sample
Size Weight (g) | 3min, | 2min. | { min. Tmin. 585 i Wclghl %.
Ret/Sieve | Rel/Sieve
LID 2414 | 2415 | 2414 2414 | 2414 LiD 0 0.0
31.5 mm 480.1 | 480.2 | 480.3 | 480.1| 480.1 31.5 0 0.0 |
16 mm 495.1| 5456 | 5456 | 539.6| 53071 |16 4456 59
8 mm 476.9 | 5824 | 578.9| 584.9| 583.5 8 106.5 14.1
4 mm 455.1 664.1 657 | B56.5| 655.1 4 200 26.4
12\1:::.";‘0 4318 | 6431 | 644.4 | G444 | 644.8 AR 213 282
No. 20 403.5'| 4766 | 483.2 | 4836 | 4857 1.0 (#20) 82.2 10.9
No. 35 3466 | 388.7 | 3855 | 3856 | 3842 0.5 (#35) 376 5.0
No. 60 3279 | 3739 3786 | 3783 | 3795 0.25 (#60) 516 |- 6.8
“No. 120 307.3| 3176 | 3182 | 3184 | 3188 0.125 (#120) TS 1.5
No. 200 298.9 | 3027 302.7 | 302.8| 3028 0.063 (#200) 3.9 0.5
PAN 299.2 | 304.2 | 3044 | 3044 | 3044 Fines g2 0F
TOTAL 4563.8 | 5320.6 | 5320.2 | 5320 | 6320 Total 756.2 100.0
Bag/Sample (g) 778.8 Sieve + Sample Wi. (g)  5320.30
Bag Weight (g) 222 Sieve Wt. 4563.9
Sample Weight (g) 756.60 Sample WL, (g) 756.40




SIEVE ANALYSIS

C09355012008 Seltings: Amp--9 Relay -2 Mains ~2
MWS500PART1209-007
BALANCE: AND GX6000/CI433
. . : : : . Sieve Sam_lple Sample —l
Size Weight (g) | Smin. | 2min. | [ min. | Lmin. Siva ik nght %. E
Ret/Sieve | Ret/Sieve |
LID 2414 | 2414 2414 | 2414 | 2414 LID 0 0.0
31.5 mm 480.2 | 480.1 480.1 480.1 | 480.1 31.5 -0.1 0.0
16 mm 495.2 | 550.6 | 550.7 | 550.7 | 550.6 16 554 | 123
8 mm 477 | 564.9 565 | 564.9 | 564.9 b 87.9 19.5
4 mm 455.1 §22.2 | 5222 521.9| 85217 4 66.6 148
,3,-3,"?0 432 | 475 | 474.8| 4747 | 4748 S 428 9.5
No. 20 403.6 | 4447 | 4447 | 4448 | 4447 1.0 (#20) 411 9.1
No. 35 3466 | 384.8| 3844 | 3843 | 3842 0.5 (#35) 37.6 8.4
No. 60 328 | 411.2| 4106 | 410.2| 4099 0.25 (#60) 81.9 18.2
No. 120 307.4 330 331 | 3318 3322 0.125 (#120) l 24.8 5.5
No. 200 299.1 304.2 | 3043 | 3043 | 3043 0.063 (#200) 5.2 1.2
PAN 299.2 | 3052 | 3055| 3055| 3057 Fincs 6.5 14
TOTAL 4564.8 | 5014.3 | 5014.7 [ 5014.4 | 5014.5 Totul 449.8 100.0 |
Bag/Sample (g) 472 Sieve + Sample Wt. (g)  5014.50
Bag Weight (g) 224 Sieve Wt. 4564.8
Sample Weight (g) 448.90 Sample Wi. (g) 449.70

Analyzed By: M LA\&P’WW l?i)l'{t\[d f ((}/ @]

Signature/Badge No./Date ‘flb_,;%‘

CP- 23072 (Page | of [)

(5-9-05)

pett
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SIEVE ANALYSIS

09363004001

Settings: Amp -9 Relay -2 Mains -2
MWS00PART1209-008
BALANCE: AND GX6000/C1435
. : ' < ) ; ' Sicye S-.m.lple- Samplc_
Size Weight (g) | Smin. | 2 min, | | min. lmin. Qe Wcag_hl Yo
Ret/Sieve | Ret/Sieve
LD 241.4 | 2414 | 241.3| 2414 | 2414 LD 0 00|
31.5 mm 480.1 | 480.1 | 480.1 | 480.1 | 480.1 315 0 0.0
16 mm 495 | 4951 | 4951 | 4951 | 495 16 0 00
8 mm 476.9 | 5245| 522.9| 522.9 522 | & 451 127
4 mm 4551 | 5182 | 5185 517.4 518 3 629 17.7
1%;:," 10 4319 | 4824 | 481.9| 4822 48;: R 50.5 142
No. 20 4032 | 4418 4421 4421 4423 1.0 (i20) 39.1 11.0
No. 35 3463 | 3885 | 387.9| 387 | 387 0.5 (#35) 407 115
No. 60 327.8 | 405.1| 4056 | 4064 | 4064 0.25 (#60) 786 ReL P
No. 120 307.1| 3287 | 329.7] 3303 | 3305 0.125 (#120) 234 6.6
No. 200 208.7 | 304.9| 304.7| 304.8| 3048 0063 (#200) 6.1 17
PAN 299.1 | 306.3 . 306.9 307 307 Fincs 7.9 S22
TOTAL 4562.6 | 4917 | 4916.7 | 4916.7 | 4916.9 Total 354.3 100.0
Bag/Sample (g) 376.4 Sieve - Sample WL (g)  4917.00
Bag Weight (g) 221 Sieve Wi. 4562.6
Sample Weight (g) 354.30 Sample Wt () 354.40

Analyzed By: ‘I%LLLLLU;"" ;B(\{Q]"CUYV\/ ’—?)4@4- /Il—éf -0

Signature/Badge No./Date "_l'f‘u._ﬁiﬁd;l_:-m
L

CP-23072 (Page 1 of 1)
(5-9-05)
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SIEVE ANALYSIS

C09363004002 Settings: Amp-9 Relay =2 Maing -2
MWS00PART1209-009
BALANCE: AND GX6000/C1435
' y ' ) ] . Mo b San_lple Szuuplu-_
Size Weight (g) | Smin. | 2min. | | min. | Tmin. Shon skl Wc:glu k
Ret/Sieve | Ret/Sieve
LID 2414 | 2414 | 2414 2413 2414 LID 0 0
315 mm 480.1 | 480.1| 480.1| 480.1 | 480.2 315 0.1 00"
[ 1Gmm 4951 | 4951 | 4951 | 4951 | 495 16 0.1 0.0
§ mm 4769 | 5344 5344 | 534.3| 5344 8 "STE 150 |
4 mm 45511 511.5| 511.4] 5113 511.3 4 56.2 146
ZN:;" To 4319 | 473.8| 4736 | 4736 4735 P 416 10.8
No. 20 403.2 | 4337 | 433.4| 4332 | 4332 1.0 (#20) 30 78
No. 35 346.3 | 3778 377.2| 3769 376.4 0.5 (#35) 30.1 78
No. 60 327.8 | 441.2 | 4403 | 4399 | 4397 | 01.25 (#60) 1119 | 291
No. 120 307.1| 343.3| 3445 | 3453 | 345.9 0.125 (#120) 38.8 ; 10.1
No. 200 298.9 307 [ 3071 307.1| 3072 0.063 (#200) 8.3 22
PAN 299.1 | 3082 | 308.9| 309.1 | 309.2 Fines 10.1 26
TOTAL 4562.9 | 4947.5 | 4947.4 | 4947.2 | 4947 .4 | Total 384.4 100.0
Bag/Sample (g) 406.4 Sieve + Sample Wt (g)  4947.20
Bag Weight (g) 21.9 Sieve WL 4562.8
Sample Weight (g) 384.50 Samiple Wi. (g) 384.40

Analyzed By: lﬁ\q (,&i’%(}y/?&’?‘q / g(ﬁtr&’»{ / / & ((7 /CJ\

Signature/Badge No./Dale 2 ‘_%’__{“uq A

CP-23072 (Page 1 of 1)
(5-9-05)
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SIEVE ANALYSIS

C09363004003 Settings: Amp -9 Relay =2 Mains — 2

MWS00PART1209-010

BALANCE: AND GX6000/C1435

Analyzed By: rm L f ﬂl%%(.fﬁ"l/ 33(1’(“(& 0

Signature/Badge No./Date ~ ;3‘_;, S

CPP-23072 (Page I of' 1)
(5-9-05)

A-35

; 4 : . \ ' Sieve S.ample Sample
Size Weight (2) | Smin. | Zmin. | Imin. | 1min. Hlo.sani Weight Yo
Ret/Sieve | Ret/Sieve
LID 2413 2413 2414 | 2414 2414 LID o 0.0
[ 315mm | 480.1 480 | 480.1 | 480.1 480 313 7 0.0
16 mm 4951 | 5231 | 528.1| 523 523.1 16 28 68
8 mim ‘ 4769 | 562.1| 562.1| 561.3 | 561.3 8 B4.4 205
4 mm 4551 | 518.8 | 519.7 | 5208 | 520.5 4 65.4 | 15.9
21\'::_"}1[) 431.8 482 | 481.7 | 4814 | 4814 SR 4986 | 12.1
No. 20 403.2 | 461.8| 4608 | 460.7 | 460.4 1.0 (#20) 7.2 139
No. 35 346.3 | 423.2 | 4233 424 | 4238 0.5 (#35) 775 18.9
No. 60 327.8 353 | 353.2 | 3524 | 3526 0.25 (#61) 248 | 6.0 |
No. 120 307.1| 316,56 | 318.6 | 316.6| 316.7 0.125 (#120) 9.6 23
No. 200 2089 | 3046 | 3048 | 304.8| 3048 0.063 (#200) 5.9 14
PAN 299.1| 306.3| 306.7 | 307.1| 307.3 Fines h 8.2 20
TOTAL 4562.7 | 4973.7 | 4973.5 | 4973.3 | 4973.3 Total 4106 99.9
Bag/Sample () 433.4 Sieve + Sample Wi (g)  4973.80 -
Bag Weight (g) 322 Sieve WL 4562.7
Sumple Weight (g) 411.20 Sample Wt (2) 411.10




BH500

3-inch core

12/18/09 @ 13:3510 12/29/09 @ 11:15

Drilled Interval

Top Bottom
0.0 B.0
8.0 18.0

18.0 28.0

28,0 38.0

38.0 48.0

48.0 58.0

58.0 68.0
|

68.0 78.0
!

78.0 88.0
|

88.0 98.0

Drilled by Jimmy Householder

Depths ‘Description Notes
Resavery Top Bottom
0.0 2.7 Fill; Silt with Clay and Gravel
7.0 Silt, 10YR711 (light gray) to 10YR7/4 (very pale brown), soft ta
27 - S :
moderately stiff, moderate plasticity, moist
8.0 8.5 Silt as above
Clay with Some Silt, 10YR7/2 (light gray) to 10YR7/3 (very pale
8.5 12.6 brown) with 10¥YRB/6 (brownish yellow) mottling, soft, high
10.0 plasticity, very moist
; Clay with Some Silt, 10YR6/3 (pale brown) with 10YR7/1 (light :
124 1 gray) mottling, stiff, low plasticity, moist Incldes fitte Sand
Clay with Sand and some Gravel, 7.5YR5/4 (brown), very stiff,
16.3 18.0 i ;
low plasticity, slightly moist
18.0 20.6|Clay with Sand and some Gravel as above A Ll
i { Gravel with Sand and some Clay, 10YR5/2 (grayish brown), |
20.6 23.9/loose to medium density, wet; gravel is angular to subrounded; |
sand is medium ta coarse grained
9.3 , Clay with Silt, 10YR6/4 (light yellowish brown), very stiff, low 23'9 i 25‘9 ft m?lllled i 2'5Y,F:W1
239 26.4 ; " (light reddish gray) end 2.5YRG/6
plastcity, slighlly meist (light red)
26.4 »a n Clay with Sand, 10YRSE/6 (brownish yellow), stiff, low plasticity
A dry to slighlly maist: sand is fine to medium grainea
28.0 34.6 Clay with Sand as above
10.0 Sand with some Silt, 10YR6/8 (brownish yellow), medium
: 34.6 38.0 density, wet; sand is well sorted, grading downward from fine ta
medium grained
38.0 38.6 Sand with some Silt as above
Sand with Silt and some Gravel, 10YRG6/8 (brownish yellow),
38.6 42.8 medium density; sand is medium to coarse grained; gravel is
10.0 subangular to subrounded, poorly sorted
Clay with Sill, moltled 5YR6/1 (gray) and 5YRS5/6 (yellowish
42.8 48.0 ; " ; 2
red), very stiff, moderate plasticily, slightly moist
7.4 48.0 58.0 Clay with Silt as above
58.0 58.9 Clay with Siit as above
Silt with Sand, mottled 5YR7/1 (light gray) and 5YR6E/8 (reddish
58.9 60.5 ) P »
yellow), stiff, slightly moist
Sand with Silt, mottled 5YR7/1 (light gray) and 5YR6/8 (reddish
10.5 408 SZ'B‘yellow). medium density, moist; sand is fine to medium grainelerace Rarhbl
j } |-64.0 - 4.5 ft: sample
528 68 D‘Sand and Gravel, 7.5YR5/8 (strong brown), loose, wet; sand is  MWS500PART 1209-001
g " 'medium to coarse grained; gravel is subangular to subrounded - 67.5 - 68.0 ft: sample
MWS00PART 1209-002
68.0 70.5 Sand and Gravel as above Contact at 70.5 ft is approximate
- Contacts at 70.5 and 73.0 fi are
Sand with some Gravel, 2.5YR5/8 (red), loose: sand is medium approximalte
70.5 73.0 Al 5
10.0 fo coarse grained; gravel is subangular to subrounded -70.5-71.0 ft. sample
MWS500PART1209-003
Sand with Gravel, 7.5YR5/8 (strong brown), loose; sand is fine - Contact at 73.0 ft Is approximate
73.0 78.0 to coarse grained; gravel is poorly sorted, subangular to -75.0 - 75.5 ft: sample
subrounded MWS500PART1209-004
- 4 . - Contact at 79.6 ft Is approximate
78.0 796 S:rr::d 7.5YR6/4 (light brown), fine to coarse grained, poorly |-78.5-79.0 ft: sample
{ — ~ MWS500PART1209-005
[ [ - Contacts at 79.6 and 85.8 ft are
- |Gravel with little Sand, 7.5YRS5/6 to 7.5YR4/6 (strong brown), | 2Pproximate
o 33 2548 fine to coarse gravel, poorly sorted, subangular to subrounded 83.0 - 83.5 fi: samples
! : MWS00PART1209-006 and
i i ' ) h MWS500PART 1209-006D )
Gravel with Sand, loose; gravel is poorly sorted, subangularto eormipL 8.’?.8 Rl appreimasg
85.8 88.0 ; ; . - 86.5 - 87.0 ft: sample
‘subrounded; sand is fine to coarse grained MWS00PARTA209-007
= \Gravelly Sand, 10YR7/4 (very pale brown), lcose, moist; sand | S |
‘has bimodal distribution - predominately fine, quariz sand but  ~ 60% Sand and 40% Gravel
88.0| 91.1 Includes coarse to very coarse, angular to subangular chert [* 89.5 - 90.0 ft: sample

sand; gravel is rounded to subrounded chert with iron patina, MW5S00PART1209-008
0.25 - 1.0 inch diameter
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TD=98.01f

8.2

21.1

95.7

2153

Sand with some Gravel, 10YRB8/3 (very pale brown), loose,

moist; sand is predominately fine quartz with little angularto ~ 92.0 - 92.5.ft: sample
subangular, coarse chert; gravel is subrounded chert with iron - MW500PART1209-009
patina, 0.5-1.0 inch diameter

Gravelly Sand, 7.5YR6/6 (reddish yellow), loose, moist; sand is

93.6

medium, subrounded quartz to coarse to very coarse, ~ 60% Sand and 40% Gravel
96.7 subangular to angular chert; gravel is chert with iron patina, 0.5 - 94.5 - 95,0 fi: sample
inch diameter, rounded pebbles lo 1.5 inch diameter, MWS500PART1209-010

subrounded to subangular gravel
Clayey Silt, 7.5YR6/6 (reddish yellow) grading downward o
97.3 interlaminated 7.5YR7/2 (pinkish gray) and 7.5YR5/1 (gray),
moderately dense, plastic, moist
98.0 Sandy Silt, interlaminated 7. 5YR7/2 (pinkish gray) and
" 7.5¥YR5/1 (gray), soft, low plasticity, maist
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