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Mr. James A. Saric, Remedial Project Director 
U.S. Environmental Protection Agency 
Region V. - SRF-5.J 
77 West Jackson Blvd. 
Chicago, IL 60604-3590 

Mr. Tom Schneider, Project Director 
Ohio Environmental Protection Agency 
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Dear Mr. Saric and Mr. Schneider: 

TRANSMllTAL OF PRELIMINARY DESIGN PACKAGE (30%) FOR THE WASTE UNITS 
REMEDIATIOM PROJECT 

This letter formally transmits the enclosed Preliminary Design Package (30%) for the 
Waste Units Remediation Project to the U.S. Environmental Protection Agency (USEPA) 
and Ohio Environmental Protection Agency (OEPA) for review. This package includes the 
following: 

0 Drawings - Southern Waste Units (Active Flyash Pile, Inactive Flyash Pile, and South 
Field) - Lime Sludge Ponds 

- Solid Waste Landfill 
0 Outline Specifications 
0 Design Criteria Package 
0 
0 Flyash Pile Geotechnical Report 

South Field Waste Units Geotechnical Report 

If you have any questions, please contact Jay Jalovec at (51 3) 648-31 22. 

Sincerely, 

FN: Jalovec 

Enclosure: As Stated 

3dhnny W. Reising 
Fernald Remedial Action 
Project Manager 
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SECTION 1 

GENERAL 

General Requirements (Section 01 01 0) 

This section lists the general requirements of the Waste Units Remediation Project (WURP) including 
terminology and acronyms, code and criteria requirements, and listing requirements for materials, 
manufacturers, or equipment. 

Submittals (Section 0101 1) 

This section details the general submittal requirements from the excavation contractor to perform the 
remediation of the Lime Sludge Pond (LSP), Solid Waste Landfill (SWL), and Southern Waste Unit 
(SWU) areas. The SWU area consists of the Inactive Fly Ash Pile (IFAP), the South Field (SF), and the 
Active Fly Ash Pile (AFAP). Included will be a summary listing of all submittals required in each of 
the specification sections, types and format of submittals, and minimum data requirements. 

- 
. 

Schedule of Drawings (Section 01 01 2) 

Thissxtion contains a listing of all drawings applicable to and/or referenced in the WURP design. 
. *  

.-._ 

\ 1-1 

\., 
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SECTION 2 

MATERIAL HANDLING 

Performance Requirements for SWL Waste Separation and Transportation (Section 
01 120) 

This specification section describes the methods for separating and transporting the waste material and/or 
contaminated soils into the appropriate waste stream after excavation. 

The waste materials above the On-Site Disposal Facility (OSDF) Waste Acceptance Criteria (WAC) will 
be excavated and delivered to the Operable Unit 1 (OU-1) Staging Area. This waste may contain 
Resource Conservation and Recovery Act/Hazardous materials, and debris materials. During excavation 
of the waste, surveys will be conducted for radioactivity. Waste meeting the OSDF WAC will be 
transported to the OSDF. To meet the material size requirements for the OSDF WAC, size reduction 
may be required for some debris material. This function will be performed in the excavation area. 
Biological and asbestos waste will be packaged and shipped to the OSDF. 

OU-1 operations will assume the responsibility for separating and packaging above-WAC waste for 
delivery to a designated Permitted Commercial Disposal Facility (off-site). 

Subcontractor responsibilities will be identified including recommended size reduction methods 
transportation and safety requirements, and functions to be performed by the Fernald Environmental 
Restoration Management Corporation (FERMCO), including radiation monitoring, required testing, etc. 

This section includes: 

A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 

Transportation requirements 
Waste separation requirements 
Safety requirements 
Size reduction methods 
Dust suppression methods 
Subcontractor and FERMCO responsibilities 
Waste packaging (if required) 
Submittals 
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Performance Requirements for LSP Waste Transportation (Section 01 121 1 

.. This specification section describes the methods for transporting the waste material to the OSDF after 
excavation. 

LSP wastes with excessively high moisture content will be mixed with lower moisture content material 
in the pond excavation prior to transportation to the OSDF. All waste in the ponds will be disposed of 
at the OSDF. All vegetation will be removed, size reduced (as necessary), and transported to the OSDF 
during excavation operations. Impacted soils below the sludge ponds will be removed and disposed of 
at the OSDF. 

Subcontractor responsibilities will be identified including recommending sue reduction methods, 
transportation and safety requirements, and functions to be performed by FERMCO, including radiation 
monitoring, required testing, etc. 

This section includes: 

A. Transportation requirements 
B. Waste mixing requirements 
C. Safety requirements 
D. Size reduction methods 
E. Moisture control methods 
F. Subcontractor and FERMCO responsibilities 
G. Submittals 

Performance Requirements for SWU Waste Separation and Transportation (Section 
01 122) 

This specification section describes the methods for separating and transporting the waste material or 
contaminated soils into the appropriate waste stream after excavation. Areas to be remediated include 
the MAP, IFAP, and the SF area. 

Trees and vegetation will be removed and size reduced. Waste which meets the OSDF WAC will be 
transported to the OSDF, while waste exceeding the WAC will be delivered to the OU-1 Staging Area. 
During excavation of the waste, surveys will be conducted for radioactivity. To meet the material size 
requirements for the OSDF WAC, size reduction may be required for some debris material. This 
function will be performed in the excavation area. Lead contaminated soil will be excavated and placed 
in dump trucks and delivered to the OU-1 Staging Area. 
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ou-1 will 
designated 

assume the responsibility for separating and packaging above-WAC waste for delivery to a. 
Permitted Commercial Disposal Facility (off-site). 

Subcontractor responsibilities will . .  be identified including recommending size reduction methods, 
transportation and safety requirements, and functions to be performed by FERMCO, including radiation 
monitoring, required testing, etc. 

This section includes: 

A. Transportation requirements 
B. Waste separation requirements 
C. Safety requirements 
D. Size reduction methods 
E. Dust suppression methods 
F. Subcontractor and FERMCO responsibilities 
G. Waste packaging (if required) 
H. Submittals 

Separation and Packaging of Asbestos Waste (Section 01 123) 

This specification section describes the methods for separating and packaging for asbestos or asbestos- 
containing materials, and transporting to the OSDF. 

. . ... 
These waste materials are present in the SWL and SWU areas. It is expected that asbestos waste is 
randomly mixed with debris material in the SWL and within the SWU. Visual inspection and manual 
separation will be required during the excavation process, and may also require methods for dust 
suppression and containment for dust control during excavation and packaging. Packaged asbestos waste 
will be transported to the OSDF. 

This section includes: 

A. Transportation requirements 
B. Asbestos separation requirements 
C. Safety requirements 
D. Size reduction requirements 
E. Dust suppression requirements 
F. Subcontractor and FERMCO responsibilities 
G. Waste packaging requirements 
H. 
I. Submittals 

Containment and ventilation requirements (if required) 
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SECTION 3 

CIVIL 

Site Clearing and Preparat.dn (Section 021 10) 

Erosion, sediment control measures, and stormwater diversion and collection controls are to be installed 
prior to any clearing or earth moving activities (see Section 02270). Vegetation, fencing, and other 
miscellaneous items are to be cleared from the limits of the construction as required. Native vegetation 
will be maintained as long as possible. Cleared material will be disposed of in the OSDF. Excavation 
activities may require dewatering of the soils and possibly the waste materials. Water removed from the 
ground as part of this activity will be piped to on-site treatment facilities for disposal (see Section 02142). 
Monitoring wells within the work zone will be abandoned by FERMCO prior to the commencement of 
the work. 

This section includes: . 

A. Removal of surface debris 
B. 
C. Removal of fencing 
D. 
E. Submittals 

Clearing of site plant material and grass, where it affects construction only 

Removal of only designed underground and above grade utilities 

Gross Decontamination Pads and Equipment (Section 021 31 1 

The Contractor will be required to furnish and install materials, equipment, controls, and incidentals 
required to provide operational gross truck decontamination (wheel wash) pads at the SWL and SF 
disposal areas. Each wheel wash pad will consist of a drive pad, trench drain, sump and sump pump, 
water supply, and pressure washer. The Contractor will also be required to manage contaminated wash 
waters and contaminated sediments. 

This section includes: 

A. System description 
B. Performance requirements 
C. Submittals 
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Construction Water Management (Section 021 42) 

Temporary berms will be utilized to control stormwater inside the construction lim& during the 
construction process. Water inside the berms and excavations will be collected, the solids allowed to 
settle, and the water pumped into a new force main. Stormwater from the LSP will be pumped to the 
Biodenitrification Surge Lagoon via the Leachate Transmission Line. Stormwater runoff from the SWL 
will be pumped to Catch Basin (CB) 229 located in the former production area. Stormwater collected 
from the SWU area will be pumped to the Stormwater Retention Basin (SWRB). All collected 
stormwater will eventually be treated at the Advanced Wastewater Treatment facility. Areas surrounding 
the disposal areas will be graded to direct runoff away from active construction areas. Discharge lines 
will consist of double-walled High-Density Polyethylene pipe at the SWU, and single-walled at the LSP 
and SWL, unless pressure exceeds 120 pounds per square inch, in which case material lines will be made 
of ductile iron pipe. Discharge lines will adhere to American Water Works Association standards. 

This section includes: 

A. Performance requirements 
B. Submittals 

Earthwork (Section'02200) 

This section addresses general grading and excavating required to prepare the site for waste excavation 
activities, drainage, and site structures. This section will also address excavation, backfilling, and 
compacting of trenches for utility water and effluent lines. 

This section includes: 

A. Excavation for drainage ditches, silt fences, swales, diversion berms, sediment traps, erosion 
protection, erosion repair, and stormwater management facilities 

B. Preparing areas for constructed facilities or features (such as staging areas and construction 
trailers) 

C. 

D. Excavation procedures 

Preparation prior to excavating trenches 

E. Backfilling and compaction requirements 
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F. Tolerances and quality control 

G. Submittals 

Waste Excavation, Consolidation, and Disposal (Section 0221 9) 

Delineation of below-grade and surface boundaries will be established and marked by field survey. 
Appropriate exclusion mnes and staging areas will also be established and physically marked prior to 
excavation. 

Radiologically contaminated soil and waste material will be excavated from the disposal areas and 
relocated for interment in the OSDF. Excavated material exceeding the OSDF WAC levels will be 
segregated and staged at the OU-1 staging area for eventual disposal at an off-site location. 

This section also addresses moisture control of the lime sludge from the LSPs prior to disposal. 

This section includes: 

A. Excavation and management of contaminated soil and waste fill with contamination greater than 
OSDF WAC limits 

B. . Excavation, hauling, and disposal of contaminated soil and waste fill with contamination meeting 
OSDF WAC limits into the OSDF 

C. Submittals 

Erosion Control (Section 02270) 

This section addresses measures to control soil erosion and sedimentation for areas graded or disturbed 
as part of this work. 

This section includes: 

A. 
B. 
C. 
D. Submittals 

Performance and general requirements to control erosion and sedimentation 
Materials and methods for temporary erosion and sediment control 
Maintenance and removal of all temporary erosion control measures 

_. 
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Aggregate Road Surface (Section 02506) 

Temporary roads and parking will be constructed of crushed stone gravel paving. Work will include 
grading, preparation of the pavement subbase, and placement of the base courses and surfacing materials. 
Gravel materials will be the primary surface for temporary roads. All construction shall meet American 
Association of State Highway and Transportation Officials (AASHTO) and Ohio Department of 
Transportation (ODOT) standards for the type and function of road placed. 

This section includes: 

A. Material requirements 
B. Installation requirements 
C. Testing 
D. Submittals 

Water Lines (Section 02667) 

This section addresses materials and installation of buried temporary water service to the Contractor 
trailer complex and contaminated effluent lines. 

This section includes: 

A. Pipe, fittings, and accessories 
B. 
C. Quality assurance 
D. 
E. Submittals 

Valves, valve boxes, and pipe detector 

Disinfection of potable water lines 

Storm Drainage and Stormwater Management (Section 02720) 

Culverts and other drainage appurtenances will be constructed to manage the stormwater flob under 
access roads and at points of concentration. Culverts will consist of smooth interior, corrugated exterior 
High-Density Polyethylene pipe. Culverts will be constructed to ODOT or AASHTO standards. 

This section includes: 

A. 
B. Installation 
C. Submittals 

Site storm sewage drainage piping, fittings, manholes, catch basins, and accessories 
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Chain Link Fencing and Gates (Section 02831) 

Removing and replacing existing fencing will be as required, as well as installing new fencing. The new 
fencing will be required around the disposal areas. Standard site practices on security fencing in these 
areas will be adhered to. 

This section includes: 

A. 
B. 
C. 
D. 
E. Submittals 

Fence framework, fabric, and accessories 
Excavation for post bases, concrete foundations for posts, and center drop for gates 
Fence repair needed as a result of Subcontractor construction or demolition activities 
Salvage of existing fence material for re-use 

Soil Preparation and Seeding (Section 02900) 

Subsequent to final remediatiordrestoration of the project areas, a revegetation program will be 
implemented to establish a permanent variety of vegetation to stabilize exposed soils. 

This section includes: 

A. 
B. 
C. Submittals 

Seeding and mulching to stabilize disturbed areas 
Maintenance of seeded areas until final acceptance of the work 
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SECTION 4 

STRUCTURAL 

Concrete (Section 03000) 

This section includes: 

A. 
B. Formwork and accessories 
C. Reinforcement and accessories 
D. 
E. Finishing and curing 
F. 
G. Quality control requirements 

Concrete work for foundations, slabs, equipment supports,  an^ other miscc 

Cast-in-place concrete, grout, and accessories 

Sampling and testing of concrete work by an independent testing laboratory 

aneous concrete 

Structural Steel (051 20) 

This section includes: 

A. Structural steel for framing members, baseplates, connection bolts, anchor bolts, welding, and 
details required to complete the work 

Submittal of steel shop drawings 

Material specifications for steel bolts, nuts, anchor bolts, and welding 

Fabrication of connection design requirements 

B. 

C. 

D. 

E. Quality control requirements 
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SECTION 5 

MECHANICAL PROCESS/PIPING 

Tanks (Section 13205) 

Tanks will be provided as required for the gross decontaminatiodtire wash areas. Tanks will be provided 
with interlocking controls to prevent overfilling and spills. 

This section includes: 

A. Tanks 
B. 
C. Submittals 

Level and spill prevention controls 

Tank Modifications (Section 13206) 

A transfer tank will be constructed from the modular tank materials formerly used for the two 1 million 
gallon nitrate tanks. The tank framing will be modified and reassembled. New liners will be installed 
and tested, if required, by the Subcontractor prior to reuse. 

This section includes: 

A. Tank modifications 
B. Testing requirements 
C. Submittals 

Piping, Fittings, Valves, and Accessories (Section 1 5060) 

Single-walled pipe will be used to transport contaminated stormwater from the LSP and SWL. Double- 
walled pipe will be used to transport contaminated stormwater from the SWU. Aboveground piping, if 
required, will be carbon steel. Aboveground piping which will require relocation, such as discharge 
piping from portable pumps, will be constructed of flexible hose. Leakage monitoring will not be 
provided to detect leakage into the space between the inner and outer pipes. Fittings, valves, and 
accessories in double-walled pipe will also be double contained. Water piping, fittings, valves, and 
accessories will be of single-walled, carbon steel construction. All piping, fittings, valves, and 
accessories which are subject to freezing temperatures and which cannot achieve positive drainage will 
be electrically heat traced and insulated. 
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This section includes: 

A. 
B. 
C. 
D. Submittals 

Aboveground piping, fittings, valves, and accessories 
Double-walledkontained aboveground piping, fittings, valves, and accessories 
Flexible hose for stormwater transport from portable pumps 

Piping Supports and Anchors (Section 15090)  

Pipe supports and anchors will be provided for all aboveground piping. 

This section includes: 

A. 
B. Submittals 

All piping support and anchor system components. 

Pumps (Section 151 60) 

S W U  pumps will be provided for stormwater transfer from the relocated nitrate (transfer) tank to the 
SWRB and for emptying of sumps. LSP pumps will be provided for stormwater transfer to the BSL via 
the Leachate Transmission System Connector. SWL pumps will be provided for stormwater transfer to 
CB-229 located in the former production area. 

This section includes: 

A. Horizontal, centrifugal pumps 
B. Submersible sump pumps 
C. Submittals 

Insulation (Section 1 5250) 

All pipe, fittings, valves, and accessories which cannot achieve positive drainage and are subject to 
freezing temperatures will be electrically heat traced and insulated. 

This section includes: 

_ _  - -  
A. 
B. Submittals 

Insulation for pipe, fittings, valves, and accessories 
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SECTION 6 

MECHANICAL UTILITIES 

Plumbing (Section 15400) 

The potable water supply for the Personnel Monitoring Trailer will start at a connection to the 4-inch 
potable water force main and terminate at the single inlet connection in the trailer. The piping will be 
copper with wrought copper fittings and solder joints. A bronze ball valve with solder joint ends located 
at the trailer will allow for isolation of the trailer potable system from the force main. This piping will 
be heat traced and insulated. 

This section includes: 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

Potable water piping and fittings from the force main to the trailer 

Isolation valve 

Pressure testing, including cleaning and flushing prior to testing, and cleaning after completion 
of testing 

Flushing procedure 

Procedure for repair or replacement of piping that fails pressure test 

Installation procedures 

Procedure for disinfectjon of potable water piping 

Submittals 
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SECTION 7 

ELECTRICAL 

Heating Cables and Panel (Section 16855) 

Freeze protection for piping subject to freezing temperatures will be provided via this performance 
specification. The subcontractor will be responsible for sizing the heat trace cable and wattage to 
preclude freezing down to -10 degrees F. Piping to be traced will be designated on Piping and 
Instrumentation Diagram drawings. 

This section includes: 

A. Heating cable and accessories 
B. 
C. Submittals 

Installation of cable and accessories 
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SECTION 1 

*. PROJECT DESCRIPTION 

The Fernald Environmental Management Project (FEMP) is a 1,050-acre facility located in southwestern 
Ohio approximately 18 miles northwest of downtown Cincinnati. The FEMP facility contains low-level 
radioactive, solid, and hazardous wastes. Much of the waste material is to be disposed of in an On-Site 
Disposal Facility (OSDF) as delineated in the Operable Units Records of Decision. It is anticipated that 
approximately 2.5 million cubic yards of material will be removed from the FEMP operable units during 
the remediation activities and will be placed in the OSDF for permanent disposition. The impacted 
material that has been approved for placement in the OSDF from the Operable Unit 2 (OU-2) Waste Units 
consists of approximately 315,000 cubic yards of soil (in situ), debris, fly ash, sludge, and solid waste. 

This Design Criteria Package (DCP) addresses the issues and concerns for design and construction of the 
OU-2 Waste Units Remediation Project (WURP). The DCP is developed consistent with the functional 
requirements presented in Subsection 2.1, the Applicable or Relevant and Appropriate Requirements 
(ARARs) and To Be Considered (TBC) requirements listed in Appendix A, appropriate United States 
Department of Energy (DOE) regulations and orders, United States Environmental Protection Agency 
directives, and Fernald Environmental Restoration Management Corporation (FERMCO) 
Standards/Requirements Identification Documents (S/RIDs). The Functional Requirements Document 
(FRD)&d ARAR/TBC list was prepared solely by FERMCO. 

This DCP will serve as the basis for Title I, 11, and I11 design services for design and construction of the 
WURP. 

This DCP was prepared consistent with the outline provided in the FEMP Engineering Procedure Number 
12-4003, Design Criteria Package, Revision 0. 

1.1 Project Scope 

PARSONS will prbvide Title 1/11 engineering services to prepare Certified for Construction (CFC) design 
packages for the following OU-2 Waste Units: 

1) Southern Waste Units (SWUs) Design Package 
(1) South Field (SF) Area 
(2) 
(3) 

Inactive Fly Ash Pile (IFAP) 
Active Fly Ash Pile (AFAP) 
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2) Lime Sludge Ponds (LSPs) Design Package 

3) Solid Waste Landfill (SWL) Design Package 

Construction Cost Estimates (CCEs) and Material Takeoffs (MTOs) will be prepared for each of the 
design packages. Title 111 services will be provided during construction of the WURP. 

1.2 Description of Alternative Selected 

The selected remedy for the OU-2 Waste Units includes excavation of all material with contaminants of 
concern above the established OU-2 Remedial Investigation (RI)/Feasibility Study (FS) final remediation 
levels (FRLs) or all waste fil l  material, whichever extends deeper. For the LSP this includes excavating 
all lime sludge material. For the remediation of the SWU and SWL areas, this includes excavating down 
to the original grade or deeper if indicated by the RI/FS FRLs. In addition to excavation, the remediation 
process will include material processing for size reduction and moisture control, and on-site disposal in 
the OSDF. Excavated waste material that exceeds the waste acceptance criteria (WAC) of the OSDF will 
be segregated and transported to a staging area designated by OU-1. This material will be packaged and 
shipped by OU-1 to a permitted commercial disposal facility (PCDF). It is estimated that approximately 
315,000 cubic yards of in situ waste will meet the OSDF WAC and thus be disposed of on site. 
Approximately 3,100 cubic yards of material may not meet the WAC for the OSDF and will be disposed 
of off site at the PCDF. Additionally, approximately 300 cubic yards of soil containing lead will be 
removed from the Firing Range and transported to the OU-1 staging area for packaging and shipment to 
the PCDF. 

1.3 General Description of the Project Components 

1.3.1 Excavation 

Subsequent to clearing and grubbing, SWU, LSP, and SWL waste units excavation will generally proceed 
from the highest to lowest elevations. Material with contaminant levels exceeding the OSDF WAC will 
be excavated and segregated as it is encountered. Material that meets the OSDF WAC will be transported 
to the OSDF for disposal. Contaminated material will be removed and the underlying substrate monitored 
for contaminant levels. As each area is remediated it will be graded to provide for positive drainage (if 
possible) and seeded for erosion control. 

-. 

1.3.2 Stormwater Controls 

Stormwater runon will be controlled by using non-contaminated material to construct swales or berms 
upslope of excavations. The excavated areas within the waste units will serve as collection sumps for 
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stormwater control. Sediment traps and other sediment control measures will be installed along the 
downgradient perimeter of the waste units. At the SWUs, a temporary transfer tank will tie used to 
collect contaminated water from the work areas before discharging to the Stormwater Retention Basin 
(SWRB). Contaminated water from the LSP excavation will be piped to the Biodenitrification Surge 
Lagoon (BSL) via the Leachate Transmission System Connector. Contaminated water from the SWL 
excavation will be pumped to catch basin (CB) 229 in the production area. All stormwater control 
systems will be designed for a 10-year, 24-hour storm event. 

A Stormwater Management Plan will be prepared and will include construction and postconstruction' 
stormwater management controls for surface water runon and runoff. It will be used as a guide to 
minimize remedial construction-related impacts on water quality and minimize the spread of hazardous 
and radiological contamination. 

1.3.3 Pioeline and Tanks 

Contaminated stormwater piping will be double-walled at the SWUs. Since minimal contamination of 
stormwater from the LSPs is expected, and for the SWL routing is within the production area which will 
be remediated at a later date, single-walled pipes will be used for these areas. High Density Polyethylene 
(HDPE) pipe will be used for piping located below grade. This pipe will be buried a minimum of 3 feet, 
6 inches to prevent freezing where adequate slope for drainage cannot be provided. Above-grade piping 
will be double-walled carbon steel with heat tracing and insulation. 

. 

. 

1.3.4 Truck (Tire) Wash Stations 

Truck (tire) wash stations will be required prior to accessing the Haul Road at the SWU and SWL 
excavation areas. Wash wheel pads will be constructed along with collection sumps and water storage 
tanks, as necessary. Wash water pressure will be increased with a 
commercially available pressure washing unit. The truck wash stations will be used for gross 
decontamination by removing loose contaminants from vehicle tires and undercarriages. 

Potable water will be used. 

1.3.5 Personnel Access Control Point 

Support facilities (trailers) will be provided at the SWU and SWL access points. The trailers will be used 
as the normal ingress and egress point for the contamination areas and will include a radiological control 
point (equipped with personnel contamination monitoring and radiological access control equipment), 
lockers, a change-out area, and emergency showers. Contaminated wash water will be collected in a tank 
and periodically removed by FERMCO to be handled in accordance with site water treatment 
requirements. Personnel in the LSP areas will enter and exit any established contamination areas through 
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a radiological control point and will use OU-1 personnel decontamination facilities. Sanitary facilities 
will consist of portable toilets, located outside of contamination areas, at all three waste unit areas. 

1.3.6 Construction Cost Estimate and Material Take-Off 

CCEs and MTOs will be prepared for each of the design packages in accordance with FERMCO and 
DOE cost estimating guidelines. The CCE will be provided in FERMCO format. 

1.3.7 Erosion and Sedimentation Control Plan 

An Erosion and Sedimentation Control Plan will be provided that includes construction and 
post-construction erosion and sedimentation controls. 

1.3.8 Construction and Post-Construction ODerations and Maintenance Plan 

A Construction and Post-Construction Operations and Maintenance Plan will be developed which will 
include instructions for safe operations and maintenance requirements. If appropriate, it will also include 
nianufacturer's information including spare parts lists, model and serial numbers, and addresses and 
phone numbers. 

1.3.9 Title 111 Services 

Title I11 services will be provided during the construction of the WURP. These services include 
attendance at construction meetings, preparation of observation reports, and review of excavation 
contractor submittals including Vendor Data Submittals, Requests for Clarification of Information, and 
Design Change Notices. 

1.4 Assumptions/Clarifications 

1) A 10-year, 24-hour storm will be used for design of stormwater controls for the WURP. 

2) FERMCO will be responsible for compliance with stormwater management and wetlands issues, 
including all National Pollutant Discharge Elimination System requirements and permits. 
FERMCO will provide guidance on stormwater and wetland compliance. 

3) The need for a Project-Specific Health and Safety Plan (PSHSP) will be determined by FERMCO 
as the project scope is better defined. 

4) The construction contractor will remove and handle contaminated soil as directed by FERMCO. 
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FERMCO will prepare and implement any sampling and analysis plans to characterize soil, guide 
excavation, and determine compliance with clean-up levels. 

Air monitoring will be provided by FERMCO in accordance with ARARs. 
- .  . 

Heat tracing will be provided on all aboveground piping where adequate slope for drainage cannot 
be achieved. 

Double-walled pipe will be required for stormwater runoff from the SWUs. 
Single-walled pipe will be used for stormwater runoff from the LSP and SWL areas. 

Leak detection will not be required for stormwater runoff piping. 

FERMCO will provide electrical power for all pumps, motors, lighting, and alarms. PARSONS 
will design electrical heat tracing for all above-grade piping, pumps, and valves as required. 

The construction subcontractor will provide all instrumentation and controls for pumps and tanks. 

Above-grade vegetation will be size reduced and staged for disposal in the OSDF 

The personnel monitoring trailers will b_e specified, procured, and installed by FERMCO. 
Drawings and specifications on the personnel monitoring trailer will be provided to PARSONS 
prior to start of the 90 Percent SWU Design Package. 

Quantities of drawings and specifications are approximate. 

Structures, systems, and components (SSCs) are classified as PC-2 for Natural Phenomena 
Hazards design. 

FERMCO will provide the steel modular tank components for the SWU transfer tank. The 
subcontractor is to erect the tank and furnish/install liners. 

Project Interfaces 

The WURP requires interfacing with existing systems and procedures. The physical interfaces include: 

1) 
2) 
3) BSL 
4) Advanced Wastewater Treatment (AWWT) 

Site access and haul roads 
Site utilities and storm drains 
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5) Proposed OSDF 
6) SWRB 

WURP stormwater from the SWL will be piped to CB-229 located in the production area. The S W L  
shall have storage capacity for the 10-year, 24-hour storm. The LSP contaminated water will be pumped 
to the BSL via the Leachate Transmission System Connector. FERMCO should confirm that the capacity 
of the BSL is adequate for the WURP stormwater as well as additional wastewater expected from other 
ous. 

It is recommended that a master level control be established by FERMCO at the BSL due to the number 
and volume of sources discharging to the BSL and its limited pumping rate to the AWWT. OU-2 should 
coordinate with OU-1 on modifications to the main spur railroad line adjacent to the SWL.  The 
stormwater diversions and controls required for the SWL remediation will need to be coordinated with 
the proposed rail line drainage system. OU-2 should coordinate with OU-5 concerning the utility lines 
between the SF and AFAP, and access to the South Field Extraction System (SFES) facilities. The design 
considerations that will be followed in attaining these interfaces are addressed in Section 2. 

.., ERAFS l\VOLl :RS APPSUtSDATA\ ’ 
‘\\OU-2\PO- 16S\DCP\DCP.RVC 1-6 92.3196, 4:02pm, Rev. No.: C 



SECTION 

DESIGN 

2 

. .  

2.1 Functional Requirements 

The functional requirements for the WURP are listed in the FRD for this project (see Appendix B). 

2.2 Design Criteria 

State and local building codes will be followed unless they conflict with DOE Order 6430.1 A, in which 
case the most conservative will apply. Title I, 11, and 111 work will be performed in compliance with 
pertinent S/RIDs as identified in the FERMCO Policies and Requirements Manual. Pertinent S/RIDs for 
this project are those requirements in the following S/RIDs contained in PARSONS Generic Requirements 
List forwarded to FERMCO on April 19, 1996 (PARSONS ID# 27:000:041:0132-96). 

S/RID No. 2, 
S/FUD No. 3, 
S/RID No. 5, 
S/RID No. 6, 
S/RID No. 8, 
S/RID No. 9, 

Engineering Design 
Emergency Preparedness and Management 
Environmental Protection 
Fire Protection 
Management Systems 
Nuclear and Systems Safety 

S/RID No. 10, Occupational Safety and Health 
S/RID No. 12, Packaging and Transportation 
S/RID No. 14, Radiological Protection 
S/RID No. 15, Security 
S/RID No. 17, Environmental Restoration and Waste Management 

2.2.1 

This section presents the general regulations, codes, standards, and orders that are to be followed for the 
design of the WURP other than ARARs/TBCs. This information is organized by engineering discipline. 
Pertinent ARARs/TBCs are listed in Appendix A. 

. National and State Requlations, Codes, Standards, 'and DOE Orders 

1) American Association of State Highway and Transportation Officials (AASHTO), GDHS-90, 
"Policy on Geometric 
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American Society of Civil Engineers (ASCE), Manual 37, "Design and Construction of Sanitary 
and Storm Sewers," ASCE. 

American Water Works Association (AWWA) C 906-90 Polyethylene Pressure Pipe and Fittings, 
4 Inch through 63 Inch for Water Distribution. 

AWWA, C 600-93 Installation of Ductile-Iron Water Mains and their Appurtenances. 

FEMP Stormwater Pollution Prevention Plan for Construction Activities. 

North American Datum of 1983. 

North American Vertical Datum of 1929. 

Ohio Department of Transportation (ODOT), Location and Design Manual, Volume 11, Drainage 
Design. 

ODOT, Construction and Material Specifications, January 1995. 

Ohio Department of Natural Resources (ODNR), "Rainwater and Land Development, Ohio's 
Standard for Stormwater Management, Land Development, and Urban Stream Protectionl" 2nd 
ed., 1996. 

Soil Conservation Service (SCS), Soil Survey of Hamilton County, Ohio. 

SCS, Soil Survey of Butler County, Ohio. 

SCS, "TR-55 Urban Hydrology for Small Watersheds," Technical Release 55, SCS. 

TM 5 814-2, "Sanitary and Industrial Wastewater Collection - Pumping Stations and Force 
Mains," U.S. Dept. of Army. 

AASHTO HS-20, Traffic Loadings across Force Mains. 

Cost Estimating 

1) FEMP, PCS-002, Cost Estimating. 

2) DOE Office of Infrastructure Acquisition (FM-50), "Cost Estimating Guide, Cost Guide, 
Volume 6. " 
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Electrical 

1) 

2) 

3) 

American National Standards Institute (ANSI) C80.1-90 Rigid Steel Conduit - Zinc Coated. 

Underwriters Laboratories Electrical Construction Materials Directories, 1995. 

National Electrical Manufacturers Association (NEMA) AB 1-93, Molded Case Circuit Breakers 
and Molded Case Switches. 

NEMA ICs 6-93, Industrial Controls and Systems Enclosures. 4) 

5) NEMA PB 1-90, Panelboards. 

6) NEMA PB 1.1-9 1, General Instructions for Proper Installation, Operation, and Maintenance of 
Panelboards Rated 600 Volts or Less. 

NEMA 250-91, Enclosures for Electrical Equipment (1000 Volts Maximum). 7 )  

8) National Fire Protection Association 70-96, National Electrical Code. 

Environmental Safetv and Health 

29 Code of Federal Regulations (CFR) 1910, "Occupational Safety and 

29 CFR 1926, "Safety and Health Regulations for Construction." 

10 CFR 835, "Occupational Radiation Protection" (this is the promu 
5480.11). 

DOE Order 5480.10, "Contractor Industrial Hygiene Program." 

DOE/EH-O256T, Radiological Control Manual. 

- ..- 

iealth Standards." 

Eation of DOE Or1 

DOE-EM-STD-5502-94, "Hazard Baseline Documentation. " 

DOE-STD-1088-95, DOE Standard "Fire Protection for Relocatable Structures," June 1995. 

RM-00 16, Management Plan FERMCO Policies and Requirements Manual. 

RM-002 1, Safety Performance Requirements Manual. 

er 
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Geotechnical 

1) American Society for Testing and Materials (ASTM) D2216, Laboratory Determination of Water 
(Moisture) Content of Soil and Rock. 

2) 

3) 

4) 

5) 

ASTM D422, Standard Test Method for Particle-Size Analysis of Soils. 

ASTM D4318, Liquid Limit, Plastic Limit, and Plasticity Index of Soils. 

ASTM D698, Laboratory Compaction Characteristics of Soil Using Standard Effort. 

ASTM D5084, Measurement of Hydraulic Conductivity of Saturated Porous Material Using a 
Flexible Wall Permeameter. 

ASTM D5321, Test Method for Determining the Coefficient of Soil and Geosynthetic or 
Geosynthetic Friction by Direct Shear Method. 

6) 

Material Handling 

1) ANSI B30.10-87, Hooks 
2) 
3) 

Mechanical Process/Piuing 

DOE/ID-l0500, Hoisting and Rigging Manual 
Ohio Administrative Code (OAC) 3745-20-05, Standards for Asbestos Waste Handling 

American Society of Mechanical Engineers (ASME) B73.1 M, Specification for Horizontal End 
Suction Centrifugal Pumps for Chemical Process. 

ASME B31.3, Chemical Plant and Refinery Piping. 

American Society for Non-Destructive Testing (ASNT) SNT-TC- 1 A, Recommended Practices. 

ASTM A-36, Standard Specifications for Steel. 

ASTM A-576, Standard Specification for Steel Bars, Carbon, Hot Wrought, Special Quality. 

ASTM A-53, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded 
and Seamless. 

-. 
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7) ASTM A-105/A-l05M Revision B, Standard Specification for Carbon Steel Forgings for Piping 
Applications. 

8) ASTM A-126, Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe 
Fittings. 

9) ASTM A-181/A-l81M Revision A, Standard Specification for Carbon Steel Forgings for General 
Purpose Piping. 

ASTM A-193, Standard Specification for Alloy-Steel and Stainless Steel Bolting Material for 
High Temperature Service. 

10) 

11) ASTM A-194, Standard Specification for Carbon and Alloy Steel Nuts for Bolts for High- 
Pressure and High-Temperature Service. 

12) ASTM C-552, Standard Specification for Cellular Glass Thermal Insulati-on. 

13) American Welding Society D1.l, Structural Welding Code, Steel. 

14) Manufacturers Standardization Society (MSS) SP-58, Pipe Hangers and Support-Materials, 
Design, and Manufacture. 

15) MSS SP-69, Pipe Hangers and Support-Selection and Application. 

16) MSS SP-89, Pipe Hangers and Support-Fabrication and Installation Practices. 

Mechanical Utilities 

1) Ohio Plumbing Code, 1995. 

Structural 

1) ASCE 7-95, Minimum Design Loads for Buildings and Other Structures. 

2) DOE Order 5480.28, "Natural Phenomena Hazards Mitigation. " 

3) DOE-STD-1020-94, "Natural Phenomena Hazards Design and Evaluation Criteria for Department 
of Energy Facilities." 

ERAFS 1 \VOL I :RSAPPS\RSDATA\ 
OU-2\PO- I65\DCP\DCP.RVC 2-5 . 5/23/96, 4:02prn, Rev. No.: C 

-"()00039 . . .  ,: 



_ .  

Ohio Basic Building Code, 1995. 

Uniform Building Code, 1994. 

Discipline Criteria 

2.3.1 Civil and Site Development 

General 

The emphasis of the civil design will relate to site development required to support construction activities; 
site preparation of the SWUs, SWL, and LSP waste units; control of stormwater; sending contaminated 
water to treatment; excavation of waste; sediment control; and final grading and stabilization. 

Site Development and PreDaration 

The SWU and SWL excavation are-% will-have aTersonnel monitoring trailer to support the construction 
activities. The trailers will require utilities in order to function. A public water source is available for 
the trailer and truck (tire) wash station at the SWUs. If necessary, FERMCO will route utility water to 
the SWL trailer and truck (tire) wash station. FERMCO will route electrical power to the trailers, all 
pumps, and all fire and evacuation alarm services (as required). New roads or drives will also be 
required to serve the trailers and construction activities as well as access to OU-5 SFES activities. The 
design of these improvements shall meet the requirements specified in DOE Order 6430. I A, Division 2. 
The locations for the roads, trailers, and utilities will be coordinated with FERMCO OU-2 (Soil 
Remediation Project). 

Clearing 

Clearing for the SWL and LSPs will be minimal, as these areas are essentially clear of any major 
vegetation or debris. However, the IFAP and SF areas are moderately to heavily wooded. Trees, 
bushes, and high grass will need to be removed from the areas that require excavation. The vegetation 
will be chipped and staged prior to being transported to the OSDF for disposal. The removal of 
vegetation needs to be sequenced with the excavation. This is to limit the area that has been cleared at 
any one time to limit the amount of erosion and sedimentation from exposed/disturbed areas. 
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Stormwater Controls 

One of the major design issues is how stormwater is controlled,.both during and after construction. 
Stormwater runon needs to be minimized to the extent practical, since stormwater that contacts 
contaminated areas must also be considered contaminated and be treated prior to leaving the site. This 
will be accomplished primarily by diversion dikes, culverts, ditches, and similar drainage controls 
upstream of the contaminated areas being excavated. Stormwater diversion at the SWL will require 
substantial effort, given the limits of contamination and the SWL's proximity to the existing channel. 
The diversions and controls will include the diversion of the existing channel north of the SWL prior to 
its reaching the SWL and containing the portion of the channel adjacent to the SWL. During the 
excavation of the SWL, the stormwater contacting the channel area adjacent to the SWL will be assumed 
to be contaminated. Stormwater controls at the LSP and SWU areas will focus on preventing runon from 
adjacent areas and preventing runoff from the excavation area from reaching existing drainage systems. 
Drainage at the northeast corner of the SF will be routed to the existing channel north of the AFAP. 

Per FERMCO direction, contaminated water will be pumped in single-walled pipe except at the SWUs. 
The LSP areas will pump contaminated water into the Leachate Transmission System Connector then to 
the BSL. The SWL contaminated water will be pumped to CB-229 in the production area. Contaminated 
-stormwater from the SWUs will be pumped for temporary storage to an aboveground transfer tank which 
will be constructed to the southeast of the trailer complex and from there to the SWRB. The BSL and 
SWRB discharge to the AWWT. The stormwater sumps, pumps, and tank systems shall be designed for 
-the 10-year, 24-hour storm event due to the capacities of the receiving facilities. Other perimeter 
sediment control measures will be used to limit sediment from leaving the work area. Sediment and 

;erosion control measures will follow ODOT, ODNR, SCS, and FEMP standards. 

The exc'avation of the waste areas shall be designed and sequenced to minimize the contaminated area 
(each approximately 3 acres, maximum) open for stormwater contact. Up to three excavation areas may 
be opened at once. Stormwater from areas that have been excavated to FRLs indicated in the OU-2 
RI/FS may be routed through a sediment control device, such as a sediment trap, for discharge. 
Temporary controls can be used to help segregate contaminated areas from uncontaminated areas. As 
necessary, temporary sumps will be established within the contaminated areas to collect the contaminated 
water. These sumps will be pumped outside the construction area to temporary transfer tanks until the 
receiving system (BSL, CB-229, or SWRB) can handle their flow. 

Permanent stormwater management facilities will not be required, as the post-remediation land use 
condition of grassed open space will not be significantly different than its present condition. 
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Excavation 

Contaminated soil removal will be accomplished through a controlled excavation process. The excavation 
will generally begin at the highest elevation and work toward the established excavation low points. 
Contaminated soil that meets the OSDF WAC will be transported to the OSDF. Pockets of contaminated 
soil exceeding the WAC will be excavated and transported to the OU-1 staging area as they are 
encountered. Each of the excavated areas will serve as the initial sump for stormwater control. The 
sequence of excavation needs to consider the stormwater control and floodplain issues. For the IFAP and 
SF areas, this will involve maintaining an existing berm along the western and southern sides of these 
areas, preferably in a vegetated condition, for as long as possible. This berm will restrict runoff from 
the work area, as well as protect the IFAP/SF site from the impact from the flow along Paddys Run if 
there is a major storm event. 

Stabilization and LandscaDing 

During excavation of the waste units, interim seeding with a quick-germinating seed mixture or other 
temporary stabilization measures, such as erosion control mats, may be used to limit erosion of excavated 
or denuded areas not expected to be worked for a period of time. Soil will be covered with reinforced 
plastic or biodegradable mats, and hydroseeded. The final configuration of the sites will be to grade them 
to blend in with the adjacent topography, with positive drainage if possible. However, at the SWL and 
LSPs positive drainage will not be feasible without major f i l l  and/or grading. These low areas are to 
remain and be maintained until the FEMP Final Sitewide Remediation Grading is performed. 

Maximum slopes during initial excavation/grading will be determined by slope stability calculations and 
may be exceeded only with the approval of the FERMCO Construction Manager. The maximum slope 
after final grading shall be 2 horizontal to 1 vertical. Flatter slopes shall be used where feasible to 
provide a slope that is easier to maintain. Once final excavation has occurred, seed and mulch will be 
applied according to ODOT standards. No other landscaping or improvements are planned as part of this 
project. 

PiDeline and Tanks 

The stormwater force main will be double-walled at the SWU, and single-walled at the SWL and LSPs. 
When possible, stormwater piping will be buried a minimum of 3 feet, 6 inches to prevent freezing. 
Underground force mains shall be protected at all road crossings from AASHTO HS-20 traftic. loadings. 
The minimum force main velocity shall be 3.0 feet per second to resuspend solids that may have settled 
during quiescent periods. FERMCO has indicated that aboveground piping that has positive drainage will 
not need to be heat traced. A minimum slope of 1/4 inch per foot fall is assumed to provide adequate 
positive drainage. Draining the fluid back through the pump is not recommended, so additional valving 
and piping will be required. 
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The maximum flow is anticipated to occur following significant precipitation events when the maximum 
area allowable for waste excavation is open. Because of the difference in the flow rate into and out of 
the SWRB, temporary transfer tanks will be necessary to provide surge storage. A temporary transfer 
tank for surge control at the SWUs will be located southeast of the personnel trailer complex. The tank 
will be aboveground and double-lined. The sump pumps in the excavation areas will pump to the 
temporary transfer tank to promote dry excavations. A maximum stay time of 5 days in the temporary 
transfer tank is recommended. The SWL will pipe contaminated water to CB-229. The SWL shall have 
storage capacity for the 10-year, 24-hour storm. The LSPcontaminated water will be pumped to the BSL 
in a common pipeline with the Leachate Transmission System Connector. 

Leak Detection Svstem/High Level Alarm 

A leak detection system is not required. The high level alarm will be designed and installed by the 
subcontractor. The alarm shall detect liquid levels above a maximum setpoint in the sumps and tanks. 
The setpoint shall have sufficient freeboard to provide response time for maintenance personnel to repair 
the station. The setpoint must be located high enough above the normal maximum liquid level to prevent 

"turbulence in the wet well from falsely activating the high water alarm. The setpoint shall be no more 
than 6 feet above the invert of the inlet per OAC 3745-27-08. 

PumD Control Svstem 

.The pumps will provide redundancy such that the sumps and tanks can handle the design flows with one 
pump out of service. The sumps and tanks shall be sized to provide the volume necessary to prevent 
.rapid cycling of the pumps. Pumps at the excavation areas will be typical portable trash or submersible 

type- 

Site DeveloDment 

1) SWU Transfer Tank Area: .The areas surrounding the site shall be graded to keep stormwater 
drainage away from the installation. The temporary transfer tanks require a large flat area. A ' 

culvert or other drainage improvements may be needed at the temporary transfer tank area. An 
access road shall be provided to the station and around the tanks for observation and maintenance 
activities. Site grades shall be between 1 and 6 percent for paved areas and 2 to 10 percent for 
vegetated surfaces. Transitional areas shall not exceed the maximum slope as determined by 
slope stability analyses unless approved by the FERMCO Construction Manager. Erosion control 
measures will be planned. Stormwater drainage elements shall be tied to the existing system, to 
the extent possible. Topsoil and contaminated dirt, if above the OSDF WAC, will be transported 
to the OU-1 staging area. Topsoil and contaminated dirt meeting the OSDF WAC will be 
transported to the OSDF. 
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Roads: Roads shall be crowned with a transverse slope of 2 percent. Longitudinal slopes shall 
be between 1 and 6 percent. Roads shall comply with AASHTO GDHS-90. 

Dust control will be required for activities within a contaminated area. Dust control procedures 
will be provided by the contractor as required by ODOT or as directed by FERMCO. Air 
particulate emission requirements are listed in the ARARs in Appendix A. 

The contractor will apply water or a dust suppressant using tanks with a suitable sprinkling device 
to control dust within the project area for all activities involving the potential for generating 
airborne emissions. 

Access Control: 
conjunction with FERMCO. 

The type, size, and location of fences and gates will be determined in 

Stormwater diversion in the area north of the SF and the AFAP will discharge to the existing 
channel adjacent to the north side of the AFAP. This channel has some major erosion problems 
at its confluence with the SWRB outfall channel. The erosion problems will-require-repair. 

Utilities 

The locations of existing utilities are available on FEMP Grid Utilities drawings. Major utilities include 
the Cincinnati Gas and Electric-supplied 6-inch gas line, the FEMP's public water supply line, South 
Plume groundwater extraction line, electric lines, South Field leachate collector, pump. and force main, 
all of which are in the gravel road between the SF and the AFAP. The K-65 Trench adjacent to the 
southern LSP is also a major concern. Due to site conditions, utility relocation will be avoided if 
possible. Potable and process water will be obtained from the 6-inch public water supply line. A back- 
flow preventer will be installed at the tie-in to the water supply line. 

The stormwater discharge line from the LSP area will be connected to the OSDF Leachate Transmission 
System Connector to the BSL. OU-I will have a gas supply line and a process water line in this area 
which will need to be crossed. 

Civil Desim Drawings and SDecifications 

The following design drawings and specifications will be included in the CFC Design Packages: 
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Table 2-1 - Civil Drawings 

(1 Title Sheet 1 1 1 1 1 1 1  30 % 

(1 Index of Sheets 1 1 1 1 1 1 1  30 % 
~ ~~ 11 Legend and Symbols 1 1 1 1 1 1  30 % 

- 
Drawing Qty. QtY. QtY- Initial 

swu W D P  SWLDP Submittal 
DP 

- 
Drawing Qty. QtY. QtY- Initial 

swu W D P  SWLDP Submittal 
DP 

Title Sheet 1 1 1 30 % 

Index of Sheets 1 1 1 30 % 

Legend and Symbols 1 1 1 30 % 

Master Site/Utility Plan 1 1 1 30 % 

Grading Plans- 

~~ 

Master Site/Utility Plan 1 1 1 30 % 

Site Preparat io n/Drainage 
Control 

Above WAC/Initial 
Excavation 

Final Excavation 

Cross-Sections 

Profiles 

Details/Sections/Enlargements 

Enlarged S ite/Grading/U til ity 
Plan - Wheel Wash Area 

Support Area 
Wash Pad 

TOTAL 

SDecifications 

1 1 1 30 % 

1 1 30 % 

2 1 1 30 % 

9 1 1 2 - 30% 
7 - 90% 

3 90 % 

5 2 2 90 % 

3 90 % 

28 9 10 

1) 
2) 
3) 
4) 
5) 
6) 
7) Section 02200 - Earthwork 

Section 01010 - General Requirements 
Section 0101 1 - Submittals 
Section 01012 - Schedule of Drawings 
Section 021 10 - Site Clearing and Preparation 
Section 02131 - Decontamination Pads and Equipment 
Section 02142 - Construction Water Management 
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8) 
9) 
IO) 
11) 
12) 
13) 
14) 

Section 02219 - Waste Excavation, Consolidation, and Disposal 
Section 02270 - Erosion Control 
Section 02506 - Aggregate Road Surface 
Section 02667 - Water Lines 
Section 02720 - Storm Drainage and Stormwater Management 
Section 02831 - Chain Link Fencing and Gates 
Section 02900 - Soil Preparation and Seeding 

Calculations 

The following calculations will be provided: 

1) System total dynamic head 
2) Earthwork 
3) 
4) Erosion and sediment control 

Stormwater (runon and runoff) management 

2.3.2 Electrical 

General 

Electrical power will be provided at each of the three WURP areas by FERMCO for services to the 
trailers, stormwater excavation pumping, truck (tire) wash station, equipment decontamination facility, 
lighting, and other loads. PARSONS will provide performance specifications for freeze protection (heat 
tracing) for all piping and other features subject to freezing where positive drainage (i.e., 1/4-inch drop 
per foot of run) cannot be achieved. 

Freeze Protection 

As required, electrical freeze protectioi will be provided for aboveground (and underground for depths 
less than 3 feet, 6 inches) piping and other features (e.g., pumps, valves, etc.) where sloped drainage is 
inadequate. 

Electrical Design Drawings and Specifications 

No electrical drawings will be produced for this project. 

SDecification 
- - - -  - - - -. __ - t  

1) Section 16855 - Heating Cables 
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2.3.3 Environmental Safetv and Health Reauirements 

The subsections below describe worker health and safety, radiation exposure, and other regulatory 
requirements. All of the requirements provided are derived from pertinent S/RIDs identified in the 
Management Plan, FERMCO Policies and Requirements Manual (RM-0016), and PARSONS Generic 
Requirements List. 

Worker Health and Safetv 

Several health-and-safety-related requirements for this project are provided below. This subsection 
complements the PSHSP (to be prepared later by FERMCO) and is not to be considered a replacement 
or summary of the Health and Safety Plan. 

Waste unit excavation activities will take place in controlled areas; therefore, workers shall be required 
to have Hazardous Waste Operations and Emergency Response training in accordance with 29 CFR 
1910.120. 

Site clearing activities shall be done in accordance with 29 CFR 1926.604. Equipment used in site 
clearing activities shall also meet this requirement. 

Materid handling equipment shall meet the requirements of 29 CFR 1926.602. These requirements 
address seat belts, brakes, rollover protection, audible alarms, and scissor points. 

Workers may be required to enter excavated trenches to relocate or remove utilities. This type of work 
will be minimized to the maximum extent possible. Excavations shall be maintained in accordance with 
29 CFR 1926, Subpart P. 

Measures shall be identified and implemented which comply with American Conference of Governmental 
Industrial Hygienists (ACGIH) and FERMCO requirements to prevent heat stress during warm weather. 
Heat stress hazards are more serious for activities where special protective clothing and equipment are 
required. 

Valves, switches, and like devices shall be designed to accept a FERMCO Facility Owner’s lock shank 
to provide a means for energy control. 

Worker Exposure 

1 )  Radiological: Internal exposure is the primary concern for this project. Radiologically 
contaminated soil and waste unit material will become airborne during earth-moving activities in 
contaminated areas. 10 CFR 835.1002 requires that airborne radioactive material be controlled 

I 
I 
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and that the inhalation of such material by workers be kept to levels that are As Low As 
Reasonably Achievable (ALARA). industrial Source Complex Version 3 (ISC3) will be used to 
model dispersion of airborne contaminated soil generated during excavation activities. A dense 
gas dispersion model (DEGADIS) may be used to model radon dispersion. 

To control airborne emissions from soil, conventional dust suppression methods, as discussed in 
Subsection 2.3.1 of this DCP, shall be used. Eating, drinking, and smoking shall not be allowed 
in radiologically controlled areas. The need for respirators will be specified in the PSHSP and/or 
the Radiation Work Permit, when it is prepared. 

External exposure is a secondary concern for this project. Waste materials of varying 
concentrations are expected and may require modeling of external dose components with 
Microshield 4.0. 10 CFR 835.1002 requires that personnel exposure to external sources of 
radiation be controlled to an average of 1 rem per year, or ALARA. The need for modeling of 
external dose components will be assessed based on a review of sample data provided in the 
Feasibility Study Report for Operable Unit 2 (DOE 1995) during preliminary design. 

Asbestos: The Feasibility Study Report for Operable Unit 2 indicates that asbestos is present in 
the landfill. Asbestos emissions from the SWL will be modeled during design to estimate worker 
exposure. Modeling will be performed using ISC3. Per 29 CFR 1910.1001, the Permissible 
Exposure Limits for asbestos are: 
(1) Time-Weighted Average (TWA) of 0.1 fiber per cubic centimeter of air as an 8-hour 

TWA 
(2) Excursion limit of 1.0 fiber per cubic centimeter of air as averaged over a sampling 

period of 30 minutes 

Exposure monitoring shall be required that is representative of the 8-hour TWA and 30-minute 
short-term exposures of each employee. FERMCO shall establish appropriate action levels and 
monitoring of workers per Appendix A of 29 CFR 1910.1001. 

3) Particulates, Gases, and Vapors: Remedial activities will have the potential to generate various 
particulates, gases, and vapors. Where necessary, exposure monitoring will be provided to 
ensure that worker exposures are properly controlled within Occupational Safety and Health 
Administration (29 CFR 1910 and 1926) and ACGIH limits. Specific control measures and 
Personal Protective Equipment will be identified in the PSHSP to be developed by FERMCO. 

The excavation of the IFAP and the AFAP will generate particulate emissions-that may exceed 
regulatory requirements for airborne particulates. Particulates are regulated under OAC 3745- 17- 
02. This requirement states that the level of the primary and secondary 24-hour ambient air 
quality standards for total suspended particulates is 150 pg/m3, 24-hour average concentrations. 
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The level of the primary and secondary annual standards for total suspended particulates is 50 
pglm3, annual arithmetic mean. Also, the emission rates provided in OAC 3745- 17- 1 1 apply (see 
Appendix A for values). Particulate emissions from excavation of the piles will be modeled using 
ISC3. 

ADDlicable or Relevant and ADDrODriate Reauirements 

The ARARs for this project have been prepared by FERMCO and are provided in Appendix A of this 
DCP. The table provides a requirement summary and implementation strategy for each ARAR. The 
implementation strategy references appropriate sections of this DCP where appropriate. 

2.3.4 Geotechnical 

General 

The nature, level, and extent of contamination at the OU-2 waste units and the clean-up levels defined 
in the OU-2 Record of Decision provide the bases for establishing the extent, boundaries, and approach 
for the excavation required for the design. Data regarding the nature, level, and extent of radiological 
contamination at the OU-2 Waste Units is summarized in the Remedial Investigation Report for Operable 
Unit 2 ,  the Feasibility Study Report for Operable Unit 2 ,  and in associated electronic data bases 
maintained and provided by FERMCO. 

Geotechnical data that provide the bases for the remedial design are summarized in the above Remedial 
InvestigatiodFeasibility Study documents as supplemented by data summarized in the following 
geotechnical reports: 

Solid Waste Landfill Waste Unit 

Solid Waste knd'll Pre-Design Activities and Evaluation Report, Revision 0, May 1994 

Active Flv Ash Pile. Inactive Flv Ash Pile and South Field Waste Units 

Fly Ash Piles and South Field Waste Units Geotechnical Report, Revision 0, April 1996 

The emphasis of geotechnical design will relate to support for excavation planning and slope stability 
analyses. An Intergraph Geologic Information System computer platform will be used to assist in 
developing the civil excavation plan for the SWUs. The platform will be used to evaluate contaminant 
data provided by FERMCO. The results of the testing and evaluation will be summarized in a 
Geotechnical Memorandum. Specifications for a retention basin 
incorporated into the civil specifications. Slope stability analyses 

clay liner will be prepared and 
will use XSTABL slope stability 
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software and will consider temporary slopes during excavation and permanent slopes established in the 
final grading plan. 

Calculations 

1) Slope stability 

2.3.5 Material Handlinq 

General 

The design will describe methods for waste excavation or retrieval, size reduction, and segregation into 
separate waste streams. Packaging and transportation requirements will be established for on-site disposal 
for the various waste streams, including low-level radioactive, hazardous, and mixed waste. The method 
for separation, handling, and packaging of asbestos and lead will be addressed in separate specifications. 
Material Handling will develop these specifications with input from Environmental Safety and Health. 
Asbestos encountered during this remedial action must be prepared for disposal in accordance with the 
requirements of OAC 3745-20-05 (Standards for Asbestos Waste Handling) and the Impacted Material 
Placement Plan for the OSDF. 

Waste material that is to be placed within the OSDF must satisfy OSDF criteria concerning moisture 
content and compactibility. 

EauiDment 

1) Mobile size reduction equipment may include chipper, shredder, shear, and baler 

2) Excavation equipment may include front-end loaders, backhoe, hydraulic crane, and track dozers 

3) Transportation equipment may include covered or uncovered dump trucks: stake-bed trucks, 
forklift, flatbed semi trucks, and tank trucks 

Testing 

Lifting devices shall be tested in accordance with DOE/ID-10500 Hoisting and Rigging Manual 

Material Handling Design Drawings and Soecifications 

The following design drawings and specifications will be included in the CFC Design Packages: 
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Table 2-2 - Material Handling Drawings 

Drawing 

Process Flow Diagram 

TOTAL 

QtY. QtY. QtY- Initial 
swu LSPDP SWLDP Submittal 
DP 

1 1 1 30 % 

1 1 1 

Suecifications 

1) 
2) 
3) 
4) 

Section 01 120 - Performance Requirements for SWL Waste Separation and Transportation 
Section 01 121 - Performance Requirements for LSP Waste Transportation 
Section 01 122 - Performance Requirements for SWU Waste Separation and Transportation 
Section 01 123 - Separation and Packaging of Asbestos Waste 

2.3.6 Mechanical Process/PiDinq 

General 

Storage and transfer systems shall meet the requirements of DOE Order 6430. IA. Paragraph 1323-4.3. 
Design shall emphasize the use of multiple barriers to restrict the movement of radioactive waste that has 
the potential for human contact or reducing groundwater quality. Materials shall be selected for corrosion 
resistance and ease of decontamination. Provisions shall be made so that liquids can be analyzed prior 
to transfer. 

TanWbasin systems will be equipped with spill prevention devices (check valves, dry disconnect 
couplings, etc.) and overfill controls (high level alarms, interlocks to stop flow, etc.). Mechanical 
Proces's is responsible for the specifications of tanks, pumps, above-ground pipe, pipe supports, and 
insulation. 

Eauiument 

Confinement systems shall meet the criteria in DOE Order 6430.lA, Paragraphs 1300-7 and 1323-5. 
Pumps shall be provided to transfer SWU surge tank contents at a rate of 600 gpm (maximum) to the 
SWRB. 

Temporary transfer tank transport pumps shall meet the requirements of ASME B73. IM. 
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Truck (Tire) Wash Stations 

Truck (tire) wash stations will be located near the Haul Road exit of the SWU and the egress point from 
the SWL. These facilities are intended to be used to remove bulk solids from haul vehicles by high- 
pressure spray. Collected wash water from the SWL will be pumped to CB-229 located in the former 
production area. Collected wash water from the SWU will be piped to the existing seepage l i f t  station. 

Process Water 

Process water will be obtained from the existing 6-inch public water supply line. A back-flow preventer 
will be placed at the tie-in to the supply line. 

Single-walled pipe will be used for both above- and below-grade piping except at the SWUs. No leakage 
monitoring will be provided to detect leakage into the space between the inner and outer pipes. 

Testing 

Pipe and pipe systems testing shall conform to the requirements set forth in ASME B3 1.3 and ASNT 
SNT-TC- 1 A. 

Heat Tracing and Insulation 

Electrical heat tracing and insulation will be provided for above-grade piping, fittings, valves, and 
equipment that are subject to freezing temperatures and for below-grade piping less than a frost depth of 
3 feet, 6 inches as required. Insulation requirements shall be in accordance with the applicable ASTM 
insulation and sheeting specifications. 

Pipe SUDDOITS 

Pipe supports shall be spaced in accordance with ASME B3 1.3 and PARSONS’ span table. Pipe hanger 
material, design, manufacture, selection, application, fabrication, and installation shall be in accordance 
with MSS SP-58, SP-69, and SP-89. Auxiliary steel supports shall be in accordance with ASTM A-36 
and A-576. 

WeldindJoining 

Welding shall be in accordance with ASME B3 1.3 and American Welding Society D 1 . 1 .  HDPE pipe 
material shall be joined/fused per manufacturer’s instructions. 
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Drawing 

P&ID - Symbols and Legend 
Sheet 

P&ID - Wastewater Collection 
and Transfer 

P&ID - Equipment Decon 
Facilities 

Piping Plan 

Piping Sections and Details 

TOTAL 

Materials 

Qty. Qty. Qty. Initial 
swu U P D P  SWLDP Submittal 
DP 

1 1 1 30 % 

1 1 1 30 96 

1 30 96 

1 1 90 % 

1 1 90 % 

5 2 4 

Corrosion, abrasion resistance, and ease of decontamination shall be considered when selecting pipe, 
fittings, valves, and equipment items. 

Mechanical Process/PiDing Design Drawings and SDecifications 

Table 2-3 lists the design drawings that will be included in the CFC Package. 

Table 2-3 - Mechanical Process/Piping Drawings 

SDecifications 

1 )  Section 13205 - Tanks 
2) 
3) 
4) 
5) Section 15160 - Pumps 
6) Section 15250 - Insulation 

Section 13206 - Tank Modification 
Section 15060 - Piping, Fittings, Valves, and Accessories 
Section 15090 - Piping Supports and Anchors 

_. 
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Calculations 

Dl-awing QtY. Qty. QtY. 

DP 
SWU LSPDP SWLDP 

Personnel Trailer Plumbing 1 1 
Plan 

TOTAL 1 1 

The following calculations will be provided: 

Initial 
Submittal 

90 % 

. .. . .. 
1) Pipeline sizing 
2) Pump sizing 

2.3.7 Mechanical Utilities 

General 

A personnel access control point will be established at the egress point of the SWU and SWL excavations. 
Lockers, change-out area, and emergency showers will be provided. Shower wash water will be collected 
in a tank and will be periodically removed by FERMCO. Utility water will be supplied to the trailers 
by connection to the 6-inch public water supply line at the SWU. Potable water for the personnel 
monitoring trailer at the SWL will be provided via a self-contained-storage tank. Portable sanitary 
facilities will be used at all of the waste units. 

Piping 

Utility piping for the personnel trailers will be constructed of copper tubing and will comply with ASTM 
B88. Outside aboveground piping will be heat traced and insulated. 

Mechanical Utilities Design Drawing and SDecification 

The following design drawing and specification will be included in the CFC Package: 

Table 2-4 - Mechanical Utilities Drawing 

- 
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Specification 

1) Section 15400 - Plumbing 

2.3.8 'Structural 

General 

The design and evaluation of SSCs due to wind, earthquake, and flood shall be in accordance with DOE 
Order 6430.1A and DOE-STD-1020 for PC-2 type structures. SSCs for the WURP include miscellaneous 
steel supports and concrete foundations. 

Dead Loads 

Dead loads are all loads that remain permanently in place, including weights of all permanent materials, 
equipment, piping, self-weights, and provisions for future loads, if required. The unit weights of 
materials and assemblies may be based on sources or data from manufacturers' drawings and catalogs, 
and Table C3-1A of ASCE 7-95. 

Live Loads 

.Live loads shall include all loads resulting from use of the SSCs. Live loads may act in any direction. 
Impact loads, moving loads, and operating loads shall be considered as part of live loads. Live loads for 
structures shall not be less than the minimum uniform or concentrated loads stipulated in ASCE 7-95. 

Wind Loads 

Wind loads design criteria presented in this section shall be based on the requirements of DOE Order 
6430.1 A, DOE-STD-1020, and ASCE 7-95. The Ohio Basic Building Code Exposure "C" shall be used 
for all wind load calculations. 

Tornado Loads 

Tornado loads are not applicable and will not be considered given that the SSCs are assumed PC-2, that 
most piping will be located underground, and construction/excavation operation will cease during 
rainhtormy weather. 
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Seismic Design and Evaluation 

The seismic criteria for the design and evaluation of SSCs shall be based on procedures detailed in 
Subsection 2.3.1 of DOE-STD-1020, PC-2, and Uniform Building Code'(UBC) Section 1628. The 
earthquake response shall be evaluated in accordarice with procedures given in UBC Section 1627.8 using 
the static force method. The capacities will be evaluated using the strength design or allowable stress 
design method. Story drift limitations shall be per UBC Section 1628.8. Nonbuilding structures shall 
meet the requirements of UBC Section 1632. Lateral forces on elements of structures and nonstructural 
components supported by structures shall be in accordance with UBC Section 1630. 

Other Loads 

Load criteria not specified above shall be in accordance with DOE Order 6430.1 A, paragraph 01 11-2.8, 
"Other Loads for Buildings and Other Structures." 

Other Structural Material/Design Reauirements 

Design requirements for structural materials and design are as follows: 

1) Concrete: Concrete material, design, and construction shall be per American Concrete Institute 
318-89. Minimum concrete strength at 28 days shall be 3,000 psi for foundations and 4.000 psi 
for slabs. 

2) Reinforcement: Deformed billet steel shall conform to ASTM A615, Grade 60. 

3) Grout: High strength, nonshrink grout shall be 1 inch minimum thickness. 

4) Structural Steel: Design, details, fabrication, and erection of structural steel shall conform to the 
UBC and the American Institute of Steel Construction Manual, Ninth Edition. The material for 
structural steel shapes and plates shall conform to ASTM A36. All structural steel shall be 
painted or galvanized. Primary connection bolts shall be high-strength ASTM A325 with 
hardened nut and washer. Secondary connections may be made with A307 bolts, nuts, and 
washers. 

5 )  Field Connections: Connections may be bolted or welded using E70XX electrodes. 

6) Foundations/Slabs: The provisions of UBC-Chapter 18 shall govern the-design of foundations. 
Footings will be placed in the upper natural soils of properly compacted fill. Foundations and 
slabs will be designed for an allowable soil bearing pressure based on available geotechnical data 
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or pressure or presumptive values. The bottoms of footings will be placed a minimum of 3 feet 
below adjacent final grade for frost protection. 

Drawing 

Misc. Steel Details 

FoundatiodPlan and Details 

TOTAL 

Structural Design Drawings and Specifications 

QtY. QtY. QtY. Initial 
swu L S P D P  S W L D P  Submittal 

DP 

1 1 1 90 % 

1 1 1 90 % 

2 2 2 

The following design drawings and specifications will be included in the CFC Package: 

Suecifications 

1) Section 03000 - Concrete 
2) Section 05120 - Structural Steel 

Calculations 

The following calculations will be provided: 

1) Foundations/slabs . 

2) Structural stedpipe supports 
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APPENDIX A 

ARARS 

Appendix A has been prepared by FERMCO and identifies design-related ARARdTBCs for the WURP. 
Compliance with these ARARs is addressed therin. Compliance with all WURP ARARs (design and non- 
design) will be addressed in the Remedial Action Work Plan. 
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APPENDIX A 
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

AND TO BE CONSIDERED REQUIREMENTS FOR THE 
WASTE UNITS REMEDIATION PROJECT DESIGN AND CONmUCTION 

The tables in this appendix identify the subset of chemical-, location-, and action-specific applicable 

or relevant and appropriate requirements (ARARs) and To Be Considered (TBC) criteria for the 

design phase of remediating the Operable Unit 2 waste units. These design-specific ARARs/TBCs 

were selected from the full set of ARARS defined for the selected remedy in Appendix B of the 

Operable Unit 2 Record of Decision (ROD). 

These tables include: 1) an explanation of what the requirement is about, 2) identification as an 

ARAR or TBC, and 3) why it is an ARAR or TBC. Note that the requirement column in these tables 

provides only a summary; the regulation, statute, or Federal Register citation listed should be 

consulted for a full description of the requirement. The column under the heading "ARAR/TBC" 

indicates the site specific (FEW)  status of the regulation in accordance with the Comprehensive 

Environmental Response, Compensation and Liability Act. The column designated as 
"Remarks/Compliance" includes a cross-reference of how the requirement will be met during design 

or remediation. The "compliance" portion of this column will be completed for submittal of the pre- 

final package to the U.S. Environmental Protection Agency and the Ohio Environmental Protection 

Agency. 
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APPENDIX B 

FUNCTIONAL REQUIREMENTS DOCUMENT 

Appendix B has been prepared by FERMCO and provides the functional requirements for the Waste Units 
Remediation project. 
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LIST OF ACRONYMS AND ABBREVIATIONS 
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1.0 TNTRODUCTION AND BACKGROUND 

This document presents the functional requirements for the preparation of the design documents to address 
the Operable Unit 2 Waste Units for the Fernald Environmental Management Project (FEMP) Soil 
Remediation Project (SRP). The design shall address excavation of the soil, debris, flyash, sludge, and 
other material from the Operable Unit 2 waste units and subsequent transportation to either the On-Site 
Disposal Facility (OSDF) or to an interim staging area prior to shipment off-site. This document is a 
Functional Requirements Document as defined by the Fernald Environmental Restoration and 
Management Company (FERMCO) Engineering Procedure No. 12-4001, Revision D. Functional 
Requirements are defined as the hndamental technical criteria and design requirements necessary to 
develop a project design. 

1 



FEMP-DETAILED PRO= D-ONI 
FUNCnONALREQUIREMENTS DOCUMENT 

May 22. 1996 

2.0 DOCUMENT SCOPE 
_. . . . 

The scope of this document includes defining the functional requirements of the impacted material 
excavation, transport and delivery of the material to the OSDF or designated staging area for off-site 
disposition, and associated supporting functions including surface water and waste water handling. 
Excavated material below the waste acceptance criteria (WAC) will be delivered to the OSDF; material 
above the WAC will be transferred to the Waste Pit Remedial Action Project (WPRAP) near the Waste 
Pit Area. 

The Scope of Work (SOW) is to prepare design packages to address the strategy to support and attain the 
remediation goals as defined in the FERMCO "276" plan. This SOW includes: the review of 
information available in the Remedial Investigations and Feasibility Studies as produced by FERMCO; 
determine limits of excavation; prepare excavation sequencing plans, interim grading plans, final grading 
plans, and associated stormwater and erosion and sediment control plans. Additional work will include 
construction cost estimates, scheduling and regulatory requirements. 
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3.0 GENERAL FUNCTIONAL REOUREMENTS 

This portion of the overall strategy of the 276 plan is to excavate contaminated soil and rubble previously 
placed in the Southern Waste Units (SWU) area, Lime Sludge Ponds (LSPs) and the Solid Waste Landfill 
(SWL) and deposit the material in the OSDF or transport to an interim storage area prior to disposal in 
an appropriate off-site disposal facility. Approximately 260,000 cubic yards (bank/unbulked) of soil, 
rubble and fly ash material will be removed from the S W U  waste units during remediation activities. 
Approximately 18,500 cubic yards of lime sludge material will be removed from the LSPs, and 24,200 
cubic yards of material will be removed from the SWL. These materials will be transported and 
delivered to the OSDF or staged prior to shipment off-site for ultimate disposal. The majority of the 
material will be soil, rubble, and flyash impacted with radionuclides. 

Material exceeding the WAC [primarily 346 picocuries per gram @Ci/g) uranium-238, or 1,030 parts 
per million @pm) total uranium] will be transferred to the WPRAP for loading into.rail cars and off-site 
shipment. This is estimated to be less than 1 percent of the total amount of waste material. Material 
less than the WAC will be transported for placement in the OSDF. As necessary, debris will be 
processed (r.educed)-for size prior to placement and placed in the OSDF. Moisture will be controlled at 
the OSDF to suppo.ft waste placement and compaction. 

Excavation will be completed to the depth and contour defined by the excavation plan. This excavation 
plan will be developed from the FERMCO Operable Unit 2 three-dimensional computer models of soil 
contamination, historical topography (illustrating the ground prior to waste placement) and other 
information. 

A haul road will be constructed to transport the excavated materials to the OSDF. The haul road will 
be located in the contaminated area and is not a part of this SOW. The road will be a two lane, asphalt 
paved, undivided road with shoulders on each side. Haul trucks must be sized to work effectively with 
the haul road as designed. 

Handling of surface water will be addressed in the design. Surface water from undisturbed areas and 
where excavation activities have removed material above FRL will be routed through sediment basins 
prior to discharge. Seepage and surface water from areas with material above the FRL will be collected 
and conveyed to the SWRB (SF and SWL) and BSL (LSP). From the SWRB and BSL, the water will 
be transferred to the advance waste water treatment facility (AWWT) for treatment prior to discharge. 
As discussed in the Operable Unit 2 FS, intermediate sedimentation will be evaluated during design to 
optimize flow to the AWWT. Piping systems conveying potentially contaminated water through areas 
below FRLs will be double walled. Runoff will be controlled in accordance with the Water Management 
and Sediment Control for Urbanized Areas, latest edition, as published by the Soil Conservation Service. 

' 
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4.0 REGULATORY REOUIREMENTS 

The impacted material excavation detailed design will conform with CERCLA *U 12 1 (d)(2) which 
requires that remedial actions protect human health and the environment and comply with applicable or 
relevant and appropriate requirements (ARARs). The complete list of Operable Unit 2 ARARs can be 
found in Appendix A. 

EPA has identified three categories of ARARs: 

e Chemical-specific ARAB are usually health- or risk-based numerical values or 
methodologies used to determine acceptable concentrations of chemicals that may be 
found in or discharged to the environment [e.g., maximum contaminant levels (MCLs) 
that establish safe levels in drinking water]. 

e Action-specific ARARs are usually technology- or activity-based requirements or 
limitations on actions or conditions involving special substances. 

a Location-specific ARARs restrict actions or contaminant concentrations in certain 
environmentally sensitive areas. Examples of areas regulated under various federal laws 
include floodplains, wetlands, and locations where endangered species or historically 
significant cultural resources are present. 

- Sources of Operable Unit 2 ARARs are federal and state laws, regulations, and guidance and DOE Orders 
that address the site-specific circumstances in Operable Unit 2. 

The chemical-specific requirements include ARARs associated with potential releases to air, surface 
water, groundwater, and penetrating radiation. Releases of dust and radiation to the air will meet 
applicable requirements; discharges to surface water will meet Ohio Water Quality Criteria; the 
groundwater will be protected to drinking water standards; and the public will be protected according to 
DOE Orders from potential releases of radiation. 

Action-specific ARARs require that the impacted material excavation be designed and completed to 
comply with appropriate DOE Orders (including the As Low As Reasonably Achievable [ALARA] 
policy); 40 Code of Federal Regulations (CFR) 192 (uranium mill tailings ); and RCRA requirements for 
control of hazardous waste. 

The protection of endangered species, cultural resources, floodplains, and wetlands in excavatjon and 
hauling locations is covered under the location-specific requirements. 
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5.0 NUCLEAR SAFETY AND RADIATION PROTECTION 

Radiation protection shall comply with ARARs identified for this project and ALARA principles. This 
project will not involve handling, storage, or treatment of special nuclear materials; therefore, safeguards 
for these materials are not required. 

Since the maximum uranium radioactivity of waste materials to be encountered in the impacted material 
excavation is within a range not greatly exceeding 1,030 picoCuries/gram, no shielding or special nuclear 
handling requirements are needed. 
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6.0 SPECIFIC FUNCTIONAL REOUIREMENTS 

6.1 Proiect Phasing 

The three project areas (SWU, U P ,  and the SWL) are separate and distinct; they may be excavated at 
separate times depending on the actual sequencing of construction for the entire site. Within each area, 
the design documents will present and outline a phasing concept for the controlled excavation of the each 
project area. The phasing concept will be developed by the design team and FERMCO as necessary for 
the remediation. 

The SOW will be to develop an excavation and grading plan to logically remove material and soil to 
minimize potential contamination of the Great Miami Aquifer, Paddys Run, and adjacent non- 
contaminated soil. Interim (post-excavation) grading plans will be developed to maintain control of 
stormwater and future excavation activities. The interim final grading plan may eventually be modified 
after the final use of the site is selected. However, the final site grading plans are not part of this SOW. 

The design will assure that the entire sequence of excavation and associated support facilities can be 
completed in compliance with the ARARs and good engineering practice. 

6.2 Desipn Criteria 

The SWUs contain soil, flyash, and debris with contaminant concentrations above and below the WAC. 
The LSPs contain solidified lime and soil. The SWL contains soil and debris. The objective of 
excavation will be to remove debris and fill, and material above FRLs in the SWUs and SWL areas, and 
lime sludge and material above FRLs in the LSP. Design documents. will be developed to illustrate 
excavation in each area. Final excavation limits will be set in the field based on testing of actual material 
encountered. Sampling and analysis will be performed to verify compliance with FRLs. Air quality and 
radiological monitoring will be performed during excavation. Geotechnical analysis and review will be 
performed during design to establish maximum cut slopes. Other issues to be addressed during design 
include stormwater, erosion and sediment control, equipment and personnel decontamination, haul road, 
and excavation of lead impacted material. 

6.2.1 Stormwater and Erosion and Sediment Control 

Runoff from all waste units will be addressed via two different methods: 1) noncontaminated runoff from 
undisturbed areas and excavated areas that are below FRLs will be conveyed to sediment traps prior to 
discharge; 2) contaminated runoff from the active excavation areas and those areas that are not below 
FRLs will be collected in excavation pit sumps and conveyed to the AWWT. 

Noncontaminated Runoff - Sediment basins will be used at the SWUs area to provide erosion and 
sediment control measures during construction. All runoff from the LSP and SWL will be collected 
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during excavation and eventually conveyed to the AWWT. After the areas are below FRL, the LSP and 
S W L  excavations will act as control ponds and water will be discharged to nearby existing ditches. 

Contaminated Runoff - Excavation in each area will be performed to form a low spot within the 
disturbed area. A sump pump will be placed within each low area. Runoff and potentially contaminated 
water from each low area will be collected and eventually conveyed to the AWWT. Contaminated runoff 
from the SWUs will be pumped to the SWRB prior to the AWWT. Runoff from the active excavation 
area of the U P  will be conveyed to the BSL prior to the AWWT. Contaminated runoff from the SWL 
will discharge into the stormwater management system in the production area and then to the SWRB prior 
to treatment in the AWWT. 

The sediment traps and the stormwater management system will be designed to handle the 10 year, 24 
hour storm. Piping systems which convey potentially contaminated water through areas which are below 
FRLs w il I be double-w alled . 

$ _- 6.2.2 EauiDment and Personnel Decontamination -- 
1- . 

Decontamination facilities for personnel will be constructed at the egress points next to the staging areas. 
The decontamination facilities will include a trailer to remove/store/dispose PPE and decontamination 
facilities for construction equipment and personnel. Waste water and runoff from the decontamination 
areas at the LSP will be collected and routed to the site's treatment system via the BSL with provision 

to the AWWT via the SWRB. Waste water and runoff from the SWL will be collected and routed to the 

SWRB. 

I for sending.the water to the SWRB. Waste water and runoff from the SWUs will be collected and routed 

existing stormwater management system within the production area and then to the AWWT via the 
P 

w ti 

For waste and contaminated soil excavation, personnel decontamination facilities near the excavation area 
will be used to pass from the controlled work area to the administrative support area. Personal vehicles 
will not be allowed in any of the work areas. 

A personnel decontamination trailer will be provided at the personnel decontamination facilities. This 
decontamination trailer will also contain lockers, emergency showers, portable eye wash, and sanitary 
facilities. 

Equipment decontamination includes the following effort: the under carriage and exterior of all haul 
vehicles leaving the contaminated excavation work area will be cleaned to remove particulate matter. 
Each haul vehicle will be decontaminated with a high pressure spray. This decontamination procedure 
is intended to remove bulk solids from the vehicles. The haul roads will be consider contaminated for 
radiation control purposes. These decontamination stations will be temporary facilities or transportable 
units since the egress points from the project will vary considerably with time. 
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6.23 Haul Roads and Contamination Control 

Haul roads for transportation of the material to the OSDF and staging area will be constructed from the 
SW, LSP, and SWL areas under a separate contract and is not part of this design. The vehicular traffic 
pattern and truck size must be coordinated with the haul road design engineer. Truck traffic will be 
considered during the design of the underground utilities and haul roads. Wheel wash facilities will be 
constructed at the SWUs and the SWL to remove larger pieces of soil prior to entering the haul roads. 

6.2.4 Excavation of Lead Imuacted Material 

Lead bullets and fragments from the Firing Range are embedded in the embankment of the SWUs east 
of the running track. Approximately 360 cubic yards of soil containing lead bullets will be excavated 
along the embankment. The soils containing the lead bullets and fragments will be excavated and 
transported to the FERMCO Waste Management Department treatment area. After treatment the Waste 
Management Department will ship the waste to an off-site mixed waste disposal facility. 

8 



2 8 7  

mP-DETA[LED PRO= DESCRIPTION1 
NNCtlONAL REQUIREMENTS DOCUMENT 

May 22. 1996 

7.0 REFERENCE MATERIALS 

This section identifies the primary documents used for reference during remedial design. This includes 
those documents prepared to date to support the Remedial Design and Remedial Actions. Specific codes, 
standards, and DOE Orders which apply to this project will be identified in the Design Criteria Package 
@CP> of the impacted material excavation. 

The following are the primary reference documents which apply to this project: 

Remedial Investigation Report 

U.S. Department of Energy, 1995a. "Final Remedial Investigation Report for Operable Unit 2, 
FEMP, Fernald, OH, Remedial Investigation, Feasibility Study" U.S. DOE Fernald Office, 
Fernald Ohio. 

Feasibility Study 

U.S. Department of Energy, 1995a. "Final Feasibility Study Report for Operable Unit 2, FEMP, 
Fernald, OH, Remedial Investigation, Feasibility Study" U.S. DOE Fernald Office, Fernald 
Ohio. 

Record Of Decision 

U.S. Department of Energy, 1995a. "Final Record of Decision for Remedial Actions at Operable 
Unit 2, FEMP, Fernald, OH," U.S. DOE Fernald Office, Fernald Ohio. 

Remedial Design Work Plan 

U.S. Department of Energy, 1995. "Draft Remedial Design Work Plan for Remedial Actions at 
Operable Unit 2" FEMP, Fernald, OH," U.S.DOE Fernald Office, Fernald Ohio. 

Waste Units Geotechnical Report, due January 1996. 

'. .. 
'. 
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8.0 PROJECT MILWONES 

The following milestones are defined in the Draft Remedial Design Work Plan for Remedial Actions at 
Operable Unit 2." 

0 Submit Waste Units Preliminary Design 
Review Package to DOE 

a Submit Waste Units Preliminary Design 
Review Package to EPA 

0 Submit impacted material excavation Southern Waste Units 
Pre-Final Design Review Package to DOE 

0 Submit impacted material excavation Southern Waste Units 
Pre-Final Design Review Package to EPA 

3/29/96 

5 12 8/96 

8/5/96 

9/13/96 

0 Submit Southern Waste Units Title ID1 CFC Package to EPA 212 1 I97 
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SECTION 1 
281 

INTRODUCTION 

This report summarizes the results of a geotechnical investigation performed at the Active Fly Ash Pile 
(AFAP), Inactive Fly Ash Pile (IFAP) and South Field (SF) waste units at the Fernald Environmental 
Management Project (FEMP), Fernald, Ohio. Figure 1-1 shows the locations of these waste units, 
collectively referred to as the Southern Waste Unit. The geotechnical investigation was performed to 
provide subsurface soil properties and parameters to support development of design criteria, and to 
provide parameters for excavation, disposal facility design, and site restoration. The materials excavated 
at these waste units will be removed, and either shipped off site for disposal or disposed of in the On-Site 
Disposal Facility (OSDF). The report summarizes the data from geotechnical field and laboratory tests, 

and provides preliminary recommendations based on analysis of these data. 

1.1 Scope and Objectives 

PARSONS was tasked by the Fernald Environmental Restoration Management Corporation (FERMCO) 
under Project Order 154 (PO-154) (PARSONS 1995a) to provide geotechnical engineering services for 
a geotechnical design investigation at the AFAP, IFAP and SF waste units. Specifically, PARSONS’ a scope was to: 

1) Provide geotechnical sampling oversight during field activities 

2) Provide geotechnical laboratory testing services 

3) Perform preliminary geotechnical engineering evaluations and analyses based on field and 
laboratory data 

4) Prepare a report that summarizes the field and laboratory data, and provide preliminary 
geotechnical and civil engineering recommendations 

The overall objective of the evaluations and analyses is to provide preliminary geotechnical and civil 
engineering recommendations for the following general aspects for the proposed design: 

1) Excavation 
2) Geotechnical material parameters 
3) Temporary slope stability 
4) Site restoration 
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Section 4 summarizes the results of the geotechnical laboratory testing conducted as part of the 
investigation. Section 5 summarizes the geotechnical evaluations and analyses performed and contains 
specific geotechnical and civil engineering design recommendations for the proposed design. 

1.2 Background 

The F E W  is a 1050 acre facility located about 17 miles northwest of downtown Cincinnati near Fernald, 
Ohio. The primary mission of the FEMP during its 37 years as an operating production facility was to 
process, refine, and machine high grade natural uranium ores into high purity uranium metal. These 
uranium production activities generated large quantities of waste materials. The storage and disposal of 
wastes at the site and their potential for impacting human health led to the site being placed on the 
National Priorities List for cleanup. For management of cleanup activities, various waste units at the site 
have been categorized and grouped. The resultant grouping formed the five operable units (OU) of the 
F E W .  Operable Unit 2 (OU-2), is comprised of 5 areas, or waste units, in which various conventional 
industrial wastes were disposed: Solid Waste Landfill (SWL), Lime Sludge Ponds (LSP), AFAP, IFAP, 
and SF. The subsections below provide a brief description of the AFAP, IFAP and SF waste units, 
which are the subject of this geotechnical investigation report. Figure 1-2 shows the topography at the 
MAP, IFAP and SF waste units. 

1.2.1 DescriPtion of Active Flv Ash Pile 

The AFAP is bounded to the east and north by the Storm Sewer Outfall Ditch, and is separated from the 
SF to the west by an unpaved road. The AFAP appears as alarge, steep pile of black fly ash, and covers 
about 3 acres. Wind screens and silt fences have been installed to prevent wind and water erosion, and 
a crusting agent has been applied (DOE 1995a). 

Ash from the site's coal-fired boiler plant was disposed at the AFAP from the mid-1960s until December 
1992. Coal analysis indicates that the Kentucky bituminous coal purchased for use at the FEMP has an 
ash content of approximately 8 percent. The waste at the AFAP is comprised of about 70 percent bottom 
ash and 30 percent fly ash. Small quantities of unburned coal and rock are present, as is typical of boiler 
ashes (DOE 1995a,b). 

1.2.2 DescriPtion of Inactive Fiv 'Ash Pile 

The IFAP is located about 2,000 feet southwest of the former Production Area and covers approximately 
2 acres. Paddys Run, a tributary of the Great'Miami River, forms the western boundary; the SF lies to 
the east. The IFAP and SF are contiguous and lack a defined physical boundary. In appearance, this 
waste unit resembles a relatively steep hill covered with shrubs and trees. The soil covering the southern 
half of the IFAP is of unknown origin (DOE 1995a). 
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The operating history of the IFAP is not well documented. The bulk of the waste material in the pile is 
reported to be boaom ash and fly ash from the facility’s boiler plant operations, commonly referred to 
as fly ash. Based on a review of historical aerial photographs, fly ash appears to have taken by truck to 
an existing slope at Paddys Run and dumped. The photographs indicate that fly ash disposal at this waste 
unit had ceased by the mid-1960s. Variousother wastes, including building rubble, gravel, asphalt and 
process waste, were also deposited at the IFAP (DOE 1995a). 

A timecritical removal action was implemented in Paddys Run to stabilize the bank adjacent to the 
Inactive Fly Ash Pile. Continued erosion of the bank could have undermined the Inactive Fly Ash Pile’s 
western slope and resulted in a discharge of contamination into Paddys Run. During late April and early 
May 1993, the slope was improved by installing a weighted rock berm to address the erosion problem. 
This interim action constituted the first phase of the removal action. The second phase was completed 
during September 1993, when additional riprap stone was installed at the top and toe of the weighted 
berm. The additional height was sufficient to cover the exposed soil face adjacent to Paddys Run, and 
toe protection was added to ensure the long-term stability of the berm (DOE 1995b). Figure 1-2 shows 
the approximate location of the weighted berm. 

1.2.3 DescriDtion of South Field 

The SF is an 1 1-acre area that lies between the IFAP and the AFAP. A physical boundary with the IFAP 
is not distinguishable. Currently, the SF is relatively flat and is covered with grasses, shrubs, and trees. 

a 
The operational history of the SF is neither well documented nor understood. It is not an engineered 
disposal site. A review of historical aerial photographs indicates that disposal may have been initiated 
in 1954 and continued until the mid 1960s. Disposal appears to have taken place in a random manner. 
Available documentation indicates that a number of wastes were disposed in the SF, including 
construction and demolition materials, fly ash, soils that may have been contaminated with low levels of 
radioactive materials, and possibly process wastes (DOE 1995a). 

1.2.4 Subsurface Conditions 

Subsurface materials at the FEMP site generally can be placed into six major categories: 

1) Ash or fly ash 
2) Fill 
3) Stratified Glacial Deposits 
4) Brown Till a 5; Gray Till 
6) Great Miami Aquifer (GMA) 
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The fist two categories are not natural materials inasmuch as they have been moved and/or artificially 
placed. The remaining four categories consist entirely of natural, in place materials. 

Although all of these materials are relatively common in various areas at the FEMP site, it is typical to 
find some combination of them at any particular location, and not necessarily a complete section of each. 
at all specific drilled locations. To promote clarity in the engineering evaluation and provide a reasonable 
set of labels for the purpose of discussing these various materials, common names have been used without 
particular emphasis on depositional environments. 

1.2.4.1 Generalized Material Type Descriptions 

For purposes of this evaluation, the following general descriptions broadly address each of the six general 
material types. After the general descriptions, a general discussion focuses on the various types and 
combinations of materials encountered during the detailed investigation of the Southern Waste Unit. 

1) Ash or Flv Ash 

These materials are predominantly composed of black or nearly black granular coal ash remnants 
stockpiled in the area of the AFAP and IFAP waste units in the general SF area. In general, the 
inactive pile has been covered with a soil veneer, and the "active" pile either is covered with a 
synthetic or, in places, remains uncovered. The material is often loose and moist, with scattered 
zones of coarser deposits with some rubble. 

2) 

Understandably, fill materials consist principally of mixtures of the other material types (with the 
exception of the GMA) found across the FEMP site. These mixtures have been moved and/or 
artificially placed, and are typically clayey, moist, and have a wide range of consistencies and 
thickness. 

3) Stratified Glacial Deuositq 

Stratified glacial deposits consist of mottled mixtures of brown till and gray till deposits, as well 
as localized areas and zones of well-sorted materials of various depositional origin and 
composition. These deposits are typically higher in silt and sand content than other glacial 
deposits at the site, and seem to be less gravelly. Stratified glacial deposits exhibit a wide range 
of consistencies, densities, and moisture contents; from soft to stiff, loose to very dense, and 
moist to wet. Typically, however, the materials are stiff, dense, and moist. They also display 
localized clear stratification, as well as zones of mottled coloration; mainly mixtures of brown 
and gray. 
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5)  

Brown Till 

The Brown Till consists predominantly of low to medium plasticity siltlclay mixtures with 
localized pockets of high-plasticity clay or silt. The till matrix commonly has scattered gravel 
throughout, with some local, predominantly silty or clayey sand lenses. Typically the till is stiff 
to very stiff, and moist. 

Grav Till 

The Gray Till consists predominantly of low-plasticity sandy clay mixtures with scattered gravel 
throughout. Sand, silty sand, or clayey sand lenses with.scattered gravel are present locally. 
Typically, the till is very stiff to locally hard, and moist. 

The GMA consists of sand/gravel mixtures that are typically dense to hard. The upper portion 
of this stratum lies in the vadose zone, and is typically dry. 

1.2.4.2 General Discussion 

Subsurface materials investigated and sampled generally consist of varying mixtures of fine-grained and 
coarse-grained soils typical of glacial till and glacio-fluvial deposits. Fine-grained soils within the till 
units are predominantly lean clay, with sand contents ranging between values that result in the materials 
being classified as sandy lean clay or lean clay with sand; sand contents generally increase with depth. 
Consistency (firmness or stiffness) of the lean clay generally increases with depth (through both the brown 
and gray till layers) from stiff to very stiff and hard; the plasticity tends to decrease with depth. It should 
be noted that layers of coarse-grained materials were encountered in borings in the brown till as well as 
the gray till, and locally displayed perched water conditions. The coarse-grained materials range from 
poorly graded to well-graded sand with scattered gravel, and are typically dense. Also present in the till 
deposits are units of silty sand and clayey sand that are typically medium dense. 

t i  'a 

Locally, there are areas of stratified glacial deposits composed of fine-grained materials that have been 
deposited in thinly laminated to massive, alternating kipis raging in thichxss from fractions of an inch 
to a few feet. These materials are predominantly silt and silty clays with less common sand/silt mixtures. 
Where the alternating materials were observed, saturation was common and the soils displayed relatively 
high in-place consistencies and densities as measured by the pocket penetrometer, laboratory testing, and 
standard penetration test. Underlying these stratified materials are deposits of brown till and gray till 
underlain in turn by the GMA. 

ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU-Z\PO- 154\FLY&SFWU 1-7 4/16/96, 4:04pm, Rev. No.: 0 



1.2 .4 .3  Southern Waste Unit 

Figures 1-3 through 1-5 show generalized geological cross sections of the MAP, IFAP, and SF. 
Geologic cross-section lines are shown on Figure 2-1. The cross sections are from Feasibility Study 
Report for weruble Unit 2 (DOE 1995b) and have been updated to incorporate revisions to the 3-D 
geological model provided by FERMCO and USCS soil classification data from PO-154 and prior 
laboratory tests. 

Within the Southern Waste Unit, and in its general vicinity, there are noticeably more stratified deposits 
than typically observed east of the South Access Road during other investigations. The alternating layers 
of silt and clay with interbeds of fine sand, coupled with the generally mottled coloration of the till 
deposits, have created gradational contacts within the till deposits, and between till and the GMA. 
Although stratified glacial deposits are not intercepted by the lines of cross sections shown, this distinctive 
material was encountered within the limits of the Southern Waste Unit, mainly in the northern portion 
of the SF. Stratified glacial deposits were encountered in borings G2-161, 163, 164, 167, 168, 169, and 
in shallow borings G2-SB-98 and 99 (Figure 2-1). These deposits thicken toward the east to in excess 
of 20 feet at boring G2-169, and tend to thin to about 10 feet in thickness in the vicinity of G2-161. 

Directly below the till are sands and-gravels of the GMA. Borings G2-163, G2-166, G2-168, G2-170, 
and G2-171 encountered the sands and gravels of the GMA at depths ranging from 22 to 38 feet. 
Bedrock was not encountered in any of the PO-154 field investigation borings and is not expected to be 
encountered as part of the local remediation activities. 

1 . 2 . 4 . 4  Groundwater Conditions at Active Fly Ash Pile 

Figure 1-6 presents typical perched ground water elevations in the vicinity of the AFAP/IFAP/SF. Figure 
1-7 shows typical water levels within the GMA (DOE 1995a). The Dry Fork and Shandon Tributary 
portions of the GMA converge in the vicinity of the AFAP and form a natural groundwater flow divide 
line. Although the location of the divide line fluctuates depending on flow conditions, groundwater flow 
in the area generally occurs in a southeasterly direction. Monitoring wells which extend into the upper 
portion or the GMA indicate a potentiometric surface that can vary annually from 517 to 525 feet above 
Mean Sea Level (MSL) (DOE 1995b). 

Perched groundwater in the glacial deposits beneath and adjacent to the pile can range From 1 to 9 feet 
below the natural ground surface at the piles northern perimeter and from 2 to 7 feet at the southern end. 
These ranges correspond - -  to annual fluctuations'of piezometric head of 5 and 7 feet, respectively. Natural 
ground surface is 571 feet MSL at the north end of the AFAP and 545-at the south end (DOE 1995a). 

- 

In perched groundwater, the surface soil Contaminant of Concern (COC) detected above background was 
neptunium-237 (DOE 1995a). Other radionuclides detected above background were plutonium-238, 
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@ strontium-90, uranium-234, uranium 2351236, uranium-238 and thorium-232. Based on the perched 
groundwakr flow directions in the area of the AFAP and SF, and contaminants detected, perched 
groundwater quality near the AFAP seems to be impacted by the SF and not the AFAP. 

The OU-2 RI and FS reports (DOE 1995a and 1995b) contain additional data and information regarding 
the nature, level, and extent of perched groundwater contamination at the AFAP. 

1.2.4.5 Groundwater Conditions at Inactive Fly Ash Pile/South Field 

Based on water level measurements from wells in the vicinity of the IFAP/SF, groundwater elevations 
in the GMA can range from approximately 520 to 525 feet MSL beneath the IFAP/SF area. Flow 
direction is generally to the east. Perched water has also been observed in the northwest portion of the 
area and can range annually from approximately 560 to 574 feet MSL. Flow direction in the perched 
zone is to the'south and west (DOE 1995a). 

- 

1.2.4.6 Inactive Fly Ash Pile Perched Groundwater Contamination 

Perched groundwater analyses during the RI detected the surface soil COCs radium and uranium (also 
a cross-media groundwater COC) (DOE 1995a). The perched groundwater is located in saturated silty 
sand lenses within the till beneath the ash, and in a saturated zone of ash that is directly above the till 
surface. The till under the IFAP is suspected to slope to the west, southwest, and south. Therefore the 
fill/till interface truncates on the surface of the GMA. This is a possible mechanism to transport 
contaminants to the GMA. Also it is suspected that the saturated ash/fill comes into contact with the 
GMA, which would be another mechanism for introducing contaminants into the GMA. During the RI, 
the highest concentrations of Aroclor-1254 and total uranium were found associated with the trace of a 
buried drainage feature that existed before the IFAP was developed. In the upper GMA (2000-series RI 
wells) uranium-234, uranium-2351236, uranium-238, total uranium, neptunium-37, and plutonium-238 
were detected above background, suggesting a potential impact to the GMA. 

Hydropunch data collected during the RI suggest that in the northern portion of the IFAP, perched 
groundwater is flowing through waste material containing uranium that is located in the northern portion 
of the IFAP, upgradient of the hydropunch test locations (DOE 1995a). Perched groundwater was 
encountered beneath-the north end of the IFAP, but ~oot at the south end of t!!e IFAP during attempted 
sampling in April and May 1993. Water samples collected from Hydropunch sample locations had total 
uranium concentrations ranging from 9.5 to 6,700 pg/l. Seepage in the drainage to the west may be 
associated with perched groundwater. The correlation can be made that the total uranium concentrations 
from the Hydropunch samples upgradient of the seepage were of the same order of magnitude as those 
collected from the proximity of the seep. Also, seepage continued for extended periods after precipitation 
events, which may indicate that perched water is charging the seepage. 

0 

a 
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An RI monitoring well (1711) completed in the upper perched groundwater zone within the northern 
portion of the IFAP provided additional non-radiological contaminant data (DOE 1995a). Ten metals 
were detected above background in this well, including cobalt, nickel, and thallium. These metals were 
also detected at elevated concentrations in ash. 

The OU-2 RI and FS reports (DOE 1995a and 1995b) contain additional data and information regarding 
the nature, level, and extent of perched groundwater contamination at the IFAP. 

1.2.4.7 South Field Perched Water Contamination 

.The surface soil COCs detected above background for perched groundwater were beryllium, chromium, 
neptunium-237, radium-226, thorium-228, thorium-230, thorium-232, uranium-234, uranium-235/236, 
and total uranium (DOE 1995a). Other radionuclides detected were plutonium and strontium. 
Additionally, total uranium was detected in all perched groundwater wells, which indicates impact from 
the SF. 

Uranium contamination detected in RI Hydropunch and well samples in the southeastern portion of the . 

SF indicate that the GMA may receive contaminated groundwater recharge from perched groundwater 
in the north and southeast corner of the waste unit (DOE 1995a). Water samples from the drainage 
northeast and east of the SF detected elevated uranium concentrations. Uranium was the only surface soil 
COC detected in surface water in the SF. The levels of concentrations for these samples were of the 
same order of magnitude as the Hydropunch samples in the northeastern portion of the SF. This would 
indicate that the drainage is possibly impacted by the seepage of perched groundwater from the 
northeastern portion. 

For the RI 2000-series wells screened in the upper GMA, the surface soil COCs detected above 
background were neptunium, radium-226, thorium-230, thorium-232, uranium-234, uranium-233236, 
uranium-238, and total uranium. Two RI wells (2045 and 2945) had elevated'concentrations of uranium, 
which indicates the possibility of the SF impacting groundwater of the GMA. Additionally, from data 
collected from RI 2000-series wells, 1, 1,l-trichloroethane and 1, ldichloroethane may be present due to 
placement of wastes from maintenance activities or other activities where solvents were used. 

The OU-2 RI and FS reports (DOE 199% mc! 1995b) contain additional dak a d  information regarding 
the nature, level, and extent of perched groundwater contamination at the SF. 
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SECTION 2 

PRIOR GEOTECHNICAL INVESTIGATIONS 

This section describes and summarizes geotechnical laboratory data from prior geotechnical investigation 
at the AFAP, IFAP and SF. Additional information regarding prior investigations, including the SWL 
and LSP, and the nature and extent of contamination at the five OU-2 waste units, is found in Remedial 
Znvestigution Report for Operuble Unit 2 (DOE 1995a). Prior geotechnical investigations at the Operable 
Unit 2 Waste Units were performed as part of the FEMP Remedial Investigation (RI). The RI 
investigative activities that pertain to OU-2 were conducted in two phases. The RI field investigation 
activities conducted from 1988 through 1992 are referenced collectively as the RI Phase 1 Field 
Investigation (Phase 1 RI). Additional field investigations conducted in 1993 are referenced as the RI 
Phase 2 Field Investigation (Phase 2 RI). Additionally, a geotechnical field investigation at the IFAP was 
performed in April, 1993 to support design of erosion control measures of Paddys Run east bank at the 
pile. The results of the field investigation and associated geotechnical laboratory testing are summarized 
in Subsurface Exploration at the Inactive Fly Ash Pile (PARSONS 1993). Figure 2-1 shows boring and 
sampling locations of prior geotechnical investigations at the AFAP, IFAP and SF. Appendix A provides c 

1 
F a summary of the boring location coordinates and ground surface elevations. Tables 2-1 and 2-2 provide 

a summary of the geotechnical laboratory data from these investigations. The following subsections yc 

' @ 
6 .  

L 

L 

summarize the prior geotechnical investigations. Additional information and data concerning geology, 
hydrolo&, and the nature, level, and extent of contamination of the AFAP, IFAP, and SF waste units 
from prior investigations are found in the OU-2 RI Report (DOE 1995a). 

2.1 Active Fly Ash Pile Geotechnical Investigations 

In October 1991 (Phase 1 RI), in-place density and moisture was measured at three locations (GEO 1, 
GEO 2, and GEO 3) by nuclear density instrument (ASTh4 D 2922). Also during this investigation, a 
Shelby tube sample was collected at Boring 1724 for geotechnical testing. This sample from the 12 to 
14.5 depth interval was tested for moisture content, specific gravity, and grain size distribution (DOE 
1995a). 

During the Phase 2 RI investigation, geotechnical samples were taken from AFAP-SD-01, ASF-SS-01, 
and Borings 1979, 1980 and 1981. The samples from these locations were taken from varying depths 
and testing included different combinations of the following tests: specific gravity, moisture content, unit 
weight, Atterberg limits, grain size distribution, consolidated drained triaxial compression, and direct 
shear (DOE 1995a). 
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Table 2-1 - Summary of Index Properties from Prior Geotechnical Investigation of Active Fly Ash 
Pile, Inactive Fly Ash Pile and South Field 
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1 
2 Average of two tests 
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(V) indicates group name classification by inspection of boring logs and/or laboratory test resuns 
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P i  2 8 1  Table 2-2 - Summary of Physical Properties from Prior Geotechnical Investigation of Active Fly Ash 
Pile, Inactive Fly Ash Pile and South Field 'L. 

Notes: IFAP Inactive Fb Ash Pile 
South Field I ' :FAP Active Fly Ash Pile 

1 
2 
3 Averaged from multiple tests 
4 
5 
6 
7 

Rll l  
A112 
PO 90 

(V) indicates group name classification by inspection of boring logs and/or laboratory test results 
Results of Nuclear Density Device Tests, ASTM D2922 

Consolidated-Undrained Triaxial Compression Test Results, Performed According to ASTM 1x767 
Direct Shear Test Results, Performed According to ASTM D3080 
Consolidated-Drained Triaxial Compression Test Results 
Constant Head Test Performed According to EPA Method 9100 (SW 846) 

Remedial Investigation Report for OU2, Phase I, January 1995, Final 
Remedial Investigation Report for OU2. Phase II. January 1995. Final 
Subsurface Exploration Erosion Control at the Inactive Flyash Pile, OU2, Project Order 90, June 1993, Rev 0 
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me 2.2 Inactive Fly Ash Pile Geotechnical Investigations 

In October 1991 (Phase 1 RI), in-place density and moisture were measured by ASTM D 2922 at 
locations GEO 4 and GEO 5. Shelby tube samples for georechnical testing were collected at Boring 
1708. These samples were collected from the 7.5 to 12 foot depth interval and tested for moisture 
content, specific gravity and grain size distribution (DOE 1995a). 

Geotechnical sampling and testing was also completed during the Phase 2 RI investigation. IFAP samples 
were collected at IFAP-SD-02, IFAP-SS-05, and Borings 1994, 1995, 1996, 1997 and 1998. The 
samples from these locations were taken from varying depths and testing included different combinations 
of the following tests: specific gravity, moisture content, unit weight, Atterberg limits, grain size 
distribution, and hydraulic conductivity (DOE 1995a). 

In April 1993, a geotechnical field investigation at the IFAP was performed to support design of erosion 
control measures of Paddys Run east bank at the pile. The investigation consisted of advancing seven 
test borings at the IFAP. Split-spoon samples were recovered in general accordance with the Standard 
Method for Penetration Test (SPT) and Split Barrel Sampling of Soils (ASTM D 1586). Additional 
samples included relatively undisturbed thin-walled Shelby tube samples (ASTM D 1587). Selected 
samples were shipped to Advanced Terra Testing, Inc., for geotechnical laboratory testing. The purpose 
of the testing was to determine the index and physical properties of subsurface soils for slope stability 
analyses. Laboratory tests included moisture content (ASTM D 2216), grain size distribution (ASTM 
D 422), Atterberg Limits (ASTM D 4318) and triaxial compression tests (Consolidated, Undrained with 
pore pressure measurements [ASTM D 47673) (PARSONS 1993). 

a 

2.3 South Field Geotechnical Investigations 

In October 1991 (Phase 1 RI), in-place density and moisture were measured by ASTM D 2922 at 
locations GEO 6, GEO 7 and GEO 8. 

During the Phase 2 RI, geotechnical samples at the SF were collected from SF-SD-02, and Borings 1964, 
1965, 1966, 1968, 1969, 1970, 1 1  187 (1974), 1975, 1977, and 2945. The samples from these locations 
were taken from varying depths and testing included different combinations of the following tests: specific 
gravity, moisture content, unit weight, Atterberg limits, grain size distribution, onedimensional 
consolidation, and hydraulic conductivity (DOE 1995a). 

Six trenches were excavated during the Phase I RI Investigation from the surface through the fill and into 
the underlying native soil. The trenches had an approximate north-to-south orientation and their depths a ranged from 3.75 to 5.75 feet. During the Phase 2 RI Investigation trenches excavated using a backhoe 
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were completed at suspect locations in the SF to determine if rubble/debris might be a source of 
contamination to surrounding subsoils and groundwater (DOE 1995a). Ten SF trenching locations were 
selected based on anomalous RI electromagnetic data. The trenches were backfilled upon completion. 
Figure 2-2 shows the approximate locations of the 16 trenches. The trenching confirmed the RI 
investigation borehole data: that the materials in the SF are comprised of clean fill, construction debris 
and radioactive materials mixed with the above materials and the native till. Trenching activities 
uncovered a variety of waste materials including concrete, steel pipe, sheet steel, wood, and clay tile. 
Surface wipe samples from some of these materials had a maximum reading of 150,000 disintegrations 
per minute (dpm), suggesting that the contamination is removable, so the materials are potential leaching 
sources of radionuclides to groundwater. Appendix B contains a summary table and trench logs from 
the RI investigation. The RI Report (DOE 1995a) contains additional information concerning the 
trenching. 
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SECTION 3 

FIELD AND GEOTECHNICAL LABORATORY TESTING PROGRAM 

This section describes the geotechnical field and laboratory test program implemented per the Drafr 
Geotechnical Sampling and Testing Plan for &-Site aay Borrow Areas, m-Site Material Sources and 
Operable Unit 2 Waste Units (FERMCO 1995a), as revised by Field Change NoticeNariance documents. 
Geotechnical test borings were advanced at 12 locations, and 14 shallow borings were performed at the 
MAP, IFAP and SF waste units during September, 1995. Geotechnical laboratory testing was performed 
by Advanced Terra Testing, Inc. (A"), Lakewood, Colorado, during September, 1995 through January, 
1996. The laboratory data sheets from this testing are compiled in a geotechnical laboratory data report 
entitled F7y Ash Piles and South Field Waste Units Geotechnical Investigation Geotechnical Laboratory 
Data Repon (SAIC 1996). Geotechnical field and laboratory activities were conducted following the 
guidelines of the Sitewide CERCZQ Quality Assurance Project Plan (DOE 1994b). 'Additionally, as part 
of the laboratory program, modal diameter tests of soil samples collected during the field investigation 
were performed by FERMCO at the on-site laboratory. 

3.1 Soil Test Borings * Twelve geotechnical test borings (G2-160 through G2-171) were advanced by FERMCO's drilling 
subcontractor, Alliance Environmental, Inc., at the locations shown on Figure 2-1. The boring locations 
were established and staked by FERMCO. Upon completion of the geotechnical test borings, the location 
and elevation of each were surveyed by FERMCO. Appendix A summarizes the Ohio State Plane 
Coordinates and ground surface elevations for the test borings. 

Typically, the test borings were advanced with 4-1/4 inch, insidediameter (ID), hollow-stem augers to 
depths ranging from 19 to 44 feet. For borings G2-161 and G2-167 an 8-1/4 inch, ID, hollow stem 
auger was used as temporary casing in zones of shallow subsurface contamination. These borings were 
advanced and s i p l e d  using an 8-1/4 inch ID auger (14-inch outer diameter) to a depth of about 4 feet 
below the estimated depth of contamination. The drill string was then raised to vacate the bottom of the 
boring to allow for an approximate 3 foot bentonite seal to be installed by tremie. Following hydration 
of the seal, drilling and sampling was continued below the zone of contamination using a 3-1/4 inch ID 
hollow stem auger. 

During drilling, a PARSONS geotechnical engineer or geologist was at the drill rig to visually classify 
the soil samples, log the borings, and record water levels if groundwater was encountered. During 
sampling activities, FERMCO sampling technicians screened the soil samples and drill cuttings, using 
hand-held instruments for volatile organics and radiation. e 
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Soil samples were recovered in the undisturbed material below the bottom of the augers using either the 
Standard Method for Penetration Resistance and Split-Barrel Sampling (ASTM D 1586), 3-inchdiameter 
Shelby Tubes (ASTM D 1587), or a Denison sampler. A three inch diameter split spoon was also used 
at some locations to provide adequate sample material for remolded test specimens. Samples were 
collected following the sample plan described in the Geotechnical Sampling and Testing Plan (GSTP) 
(FERMCO 1995a). Variations in the GSTP due to conditions encountered in the field were documented 
on Field Change NoticeNariance documents provided to FERMCO. These documents are maintained 
by FERMCO Quality Assurance. 

Of the 12 test borings (G2-160 through G2-171), only G2-160 met refusal before achieving the planned 
depth. At a depth of 19 feet, G2-160 could not be advanced any further with the Mobile B61 hollow 
stem drilling machine. The auger met refusal on what appeared to be concrete rubble, based on visual 
examination of material retained on the cutting teeth of the auger. To maintain continuity in the designed 
sample collection program, another boring was drilled (G2-160A) approximately 10 feet toward the south 
from the original staked location and was advanced to the depth of 26.5 feet which met the requirements 
of the GSTP. 

Upon completion of each boring, the soil test borings were backfilled with a bentonite grout tremied into 
the borehole. A PARSONS geotechnical-engineer or geologist oversaw the grouting operations. 

Appendix B contains a field boring log and a Geotechnical Logging Report for each of the geotechnical 
test borings from the investigation. The Geotechnical Logging Report updates the soil classification based 
on the results of laboratory classification tests and lists tests performed on selected samples. 

3.2 Shallow Borings 

Fourteen shallow borings (G2-SB-91 through G2-SB-104) were conducted at the AFAP, IFAP and SF. 
Figure 2-1 shows the locations of the shallow borings. Appendix A summarizes the Ohio State Plane 
Coordinates and ground surface elevations for the shallow borings. Various sampling equipment was 
used by FERMCO sampling technicians to collect bulk samples of soil to depths of about 10 feet for 
classification and remolded laboratory tests. The equipment used was based on the required sample 
volume and planned depths for the geotechnical tests listed in the GSTP and included Geoprobe Van 
mounted core samplers and-augers,-a hydraulic power auger, and hand sampling equipment. Four-inch . 
OD continuous flight augers were used to auger the shallow boring with torque provided by FERMCO’s 
Geoprobe vans. The hydraulic power auger used was a portable wheel mounted unit that also used 4-inch 
OD continuous flight augers. During sampling, a PARSONS geotechnical engineer or geologist was at 
the shallow boring location to visually classify the soil samples, log the borings, and record water levels 
if groundwater was encountered. 

000218 
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The shallow borings were backfilled with a bentonite grout. A PARSONS geotechnical engineer or 
geologist oversaw the grouting operations. 

All shallow borings achieved planned depth; none met refusal. Samples were collected to planned depths 
in accordance with the GSTP. In some borings, although planned depth was achieved, sample volumes 
were judged in the field to be insufficient for the planned testing. Consequently, an additional sample 
was collected from hand-augered borings generally offset less than 1 foot from the original staked boring 
location. 

Appendix C contains a field boring log and a Geotechnical Logging Report for each of the geotechnical 
shallow borings. The Geotechnical Logging Report updates the soil classification based on the results 
of laboratory classification tests. 

3.3 Geotechnical Laboratory Testing 

Geotechnical laboratory testing of soil and ash samples was performed by Am. The laboratory testing 
program was directed toward classifying the soils and ash and determining their remolded engineering 
properties. A variety of index tests were performed on selected samples to aid in classification and to 
extend the utility of the more sophisticated strength, consolidation and permeability tests. Table 3-1 lists 
the number of tests performed and the laboratory test methods. The testing was performed on split-spoon 
samples,. bulk samples (collected from auger cuttings, Geoprobe core samples, and hand samplers), 
Shelby tube samples, and Denison tube samples obtained during the field investigation. A PARSONS 
geotechnical engineer assigned laboratory tests after reviewing the test plan, field boring logs, and sample 
recovery. 

p, I 
c :  

. ,- e 
is.:, 
5 . .  

Consolidation, triaxial compression, and permeability tests were performed on test specimens remolded 
from materials from split-spoon, bulk, Shelby, and Denison samples. Table 3-2 summarizes the test 
conditions for remolded specimens. Maximum Dry Densities (MDDs) and Optimum Moisture Contents 
(OMCs) for remolding of the test specimens from large volume bulk samples (5-10 gallon containers) of 
auger cuttings came from Standard Proctor Compaction tests of material from the bulk sample itself. 
Remolded tests were also performed on material from split-spoon, Shelby tube, and Denison samples. 
For these tests, the MDD and OMC for remolding was based on Standard Compaction test data for 
FEMP soils obtained during the Disposal Facility Pre-Design Investigation (PARSONS 1995b) .and 
compaction tests of ash from the AFAP and IFAP collected during the field investigation. Table 3-3 
summarizes the MDD and OMC data that the geotechnical laboratory used as target values for remolding 
specimens obtained from split-spoon, Shelby tube and Denison samples. 

Modal diameter tests of soil samples collected during the field investigation were conducted by FERMCO 
at the on-site laboratory. e 
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Table 3-1 - Summary of Geotechnical Laboratory Program 

Title Test bfethod I==- Number 
Performed 

ll ASTMD2216 
Method for Laboratory Determination of Water Content of Soil 
and Rock (natural moisture) WCJ' 
Test Method for Liquid Limit, Plastic Limit, and Plasticity 
Index of Soils [AL] 

Test Method for Particle-Size Analysis of Soils [GS] 

ASTM D 43 18 

ASTM D 422 

139' 

71 

71 

ASTM D 854 

ASTM D 2974 F ASTM D 698 

Test Method for Measurement of Hydraulic Conductivity of 
Saturated Porous Materials Using a Flexible Wall [pr] 
Permeameter 

ASTM D 5084 1 84 

II ASTMD4767. 

85/002 (pg. 23) 

Test Method for Specific Gravity of Soils [SG] I 733 

I 42 
Test Method for Moisture, Ash, and Organic Matter of Peat 
and Other Organic Soils [OC] 

~~ 

I l8 

Test Method for Laboratory Compaction of Soil Using Standard 
Effort [SP] 

I 55 
Test Method for Consolidated-Undrained Triaxial Compression 
'Test on Cohesive Soils [CU,] 

I 36 

Test Method for Unconsolidated, Undrained Compressive 
Strength of Cohesive Soils WU,] 

I 19' 
Test Method for One-Dimensional Consolidation Properties of 
Soils [CON,] 

l 6  Modal Diameter Test 

Notes: 
1 

3 

4 

5 

6 

Symbols in brackets [ ] correspond to test code from GSTP. 
Additional natural moisture contents were determined in conjunction with organic content tests. 
Specific gravity tests were performed in conjunction w-ith hydrometer (i.e., grain-size analyses). 
Two-stage permeability tests on remolded test specimens. 
Consolidated, undrained (CU) triaxial compression tests (with pore pressure measurements) on 
remolded test specimens. 
Unconsolidated, undrained (VU) triaxial compression tests on remolded test specimens. 
Consolidation tests o n  remolded test specimens. 
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SECTION 4 

LABORATORY TEST RESULTS 

This section summarizes the results of the geotechnical laboratory testing of samples collected at the 
MAP, IFAP and SF during the field investigation. These data are presented in a series of tables that 
incorporate the sample’s identification as well as the sample’s color, USCS group symbol, and USCS 
group name. 

4.1 Index/Classification Tests 

Moisture content tests (ASTM D 2216) were performed on selected samples to provide natural soil 
moisture profiles at the borings. Moisture content was also determined as a routine part of test 
procedures for the organic content (ASTM D 2974) tests. Plasticity tests (ASTM D 4318), commonly 
referred to & Atterberg limits, and grain size analyses (ASTM D 422) were conducted for classification 
(ASTM D 2487) of the materials. Table 4-1 presents a summary of the moisture content test results 
along with the Liquid Limit (LL), Plastic Limit (PL), Plasticity Index (PI), grain size, and specific gravity 
of the materials tested. 

Samples of topsoil were collected at various boring locations for organic content tests (ASTM D 2974). 
Table 4-2 contains the results of the these tests. 

@ 

Modal particle diameter tests were performed on soil samples collected at Borings G2-164 and G2-169 
to provide data for air modeling. The tests were performed by FERMCO at the on-site laboratory. The 
procedure used for the modal diameter tests was adapted from a field procedure in the EPA document 
Rapid Assessment of Exposure to Particulate Emissionsfiom Surface Contamination Sites (US EPA 1985). 
The procedure and test results are contained in Appendix D. 

4.2 Compaction Tests 

Standard Proctor compaction tests (ASTM D 698) were performed on bulk samples or from shallow 
borings/excavations to determine the maximum dry density and the optimum moisture content of the soils 
and ash to provide compaction data about the waste materials, and to provide a basis for remolding test 
specimens for consolidation, strength and permeability tests. The amount of compaction and degree of 
wetting/drying operations required during earthwork operations can be estimated from the compaction 
test results. Table 4-3 summarizes the optimum moisture contents and maximum dry densities for 
compaction tests on bulk samples. Appendix E contains compaction curves for the samples tested. 
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On-Site i Boring Sample 
Location No. No. 
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Table 4-1 - Summary of Index Properties Samples (Continued) 
~ 

r Data --i -. A. PbstzF~.i--p-=~-.~ . - =.. 2 . - -=- -==- -- Sp-ecifE-i. 
Grain SKe - .t General USCS 

. _ _  .. ~ 

Limit . Index 1 Gravel- . Sand . SinandClay i Clay(O.W2mm)! Gravity Source 
Boring - 1  Sample i sample TOP i Bottom j: Coldr - 

Location on-Site I No. : No. 1 Tvw 11 Deoth 8 DeDth (trom field bo) f Stratum G ~ U D  Name 

Notes 

1. On-Site Location: AFAP Active Fly Ash Pile 
IFAP Inactive f ly  Ash Pile 
SF South Field 
SFISFBA South Field (Waste Unit) / South Field Borrow Area 

2. Sample Type: Bulk Bulk Sample 
ss Split Spoon Sample 
ST Shelby Tube Sample (ASTM D 1587) 

3. Moisture Content determined by ASTM D 2216, Plasticty lndicies by ASTM D 4318, Grain Size by ASTM D 422, Specific Gravity by ASTM D 854 

4. NP - Reported as non-plastic from laboratory plasticity test (ASTM D 4318) 
NT - Not Tested 

5. USCS Group Name (V) Visual Classification; not classified from laboratory test data 

6. Data Source: PO 154 Flyash Piles and South Field Waste Units Geotechnical Investigation, Geotechnical Laboratory Data Report, PARSONS Project Order 154, February, 1996. 
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Table 4-3 - Summary of Standard Compaction Tests of Bulk Samples 

, Notes: 
1. On-Site Location: 

! 

2. Sample Type: 
!: 
II 

AFAP Active Fly Ash Pile 
IFAP Inactive Fly Ash Pile 
SF South Field 
SFBFBA 

Bulk Bulk Sample 

South Field (Waste Unit) I South Field Borrow Area 
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4.3 Remolded Consolidation Tests 
a 

Consolidation tests (ASTM D 2435) were performed on remolded specimens of soil and ash. Materials 
for remolding came from bulk samples from shallow borings, split-spoon samples, Shelby tube sample, 
or Denison samples. For bulk samples of auger cuttings, the MDD and OMC for remolding were based 
on the results of standard compaction tests performed on material from the bulk sample. For specimens 
from split-spoon, Shelby Tube or Denison samples, the MDD and OMC for remolding were based on 
results of compaction tests performed on similar FEMP soils during the Disposal Facility Pre-Design 
investigation and compaction test of the bulk samples of ash (see Table 3-3). The specimens undergoing 
consolidation testing were remolded at the laboratory to maximum target dry densities of about 85 percent 
Standard MDD at or near OMC. Table 4-4 summarizes the results of the tests. Taylor's square root of 
time method was used to evaluate time-rate of consolidation data that are reported in Table 4-4. Data 
from these tests can be used to estimate potential settlement of waste materials placed and compacted in 
the On-Site Disposal Facility. 

4.4 Remolded Strength Tests 

Two types of laboratory triaxial compression strength tests of FEMP soils were conducted on remolded 
specimens of materials from the AFAP, IFAP and SF. These tests are: a 
1) 
2) 

Unconsolidated, Undrained (VU) triaxial compression tests 
Consolidated, Undrained (CU) triaxial compression tests (with pore pressure measurements) 

These tests provide soil strength parameters that can be used in geotechnical analysis and design. The 
engineer or designer selects the appropriate test parameters to be used based on the loads, drainage 
conditions, and construction sequence for the particular analysis. 

The MDD and OMCused as target values for remolding specimen for strength were based remolding 
criteria as described in Subsection 4.3. 

4.4.1 Remolded Unconsolidated. Undrained (UU) Triaxial Cornmession Tests 

Unconsolidated, undrained triaxial compr&sion tests (ASTM D 2850) were performed on remolded test 
specimens of material from the AFAP,IFAP and SF investigation. The test specimens were remolded 
at the laboratory to minimum target dry densities of 85 percent MDD, at or near OMC. Table 4-5 
summarizes the UU test results. It should be noted that the strength parameters shown on Table 4-5 for 
fly ash sample 409808 are for remolded unconsolidated, undrained conditions, which from field 
observation may not be the conditions present 'at the IFAP and AFAP. Table 2-2 provides strength 

0 
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a. - 2 8 1  
Table 4 4  - Summary of Consolidation Tests, Remolded Specimens 

I 
On-Site Boring I Sample j Sample ~ o p   onom om Color 
Location : No. I No. Type Depth I Depth (from field loa) 

. -  . .. .. 
Coefficient of Consolidation (Cv)-- . - -  - - -  

Square incWminute. @ 190- - . Initial Data Pre-test Pie-test Pre-test Pre-tes: 
Void Comression Reconpression , Source USCS . USCS Test Moisture Wet Dry, Perceni Specdr: . .  Loading - __ . General 

1.6 1 3.2 i 6.4 Ratio Index (Cc) Index (Cr) " Stratum Group Name I Group Type Content Density Density Saturation Gravity 0.8 

Notes: 
1. On-Site Location: 

j. 
2. Sample Type: 

r 3. Test Type: 

AFAP 
IFAP 
SF 
S F/S FBA 

Bulk 
ss 

CONr,, 

4. USCS Group Name (v) 

Active Fly Ash Pile 
Inactive Fly Ash Pile 
South Field 
South Field (Waste Unit) I South Field Borrow Area 

Bulk Sample 
Split Spoon Sample 

Consolidation with time readings. ASTM D2435. remolded specimen wlth 85 percent relative compaction at moisture content at or near optimum in accordance with ASTM D698 

Visual Classification; not classified from laboratory test data 
k 
II (I) Indicates a loading schedule of 1.6, 3.2, 6.4. and 12.8 tsf. 
, 

6. NT - No1 Tested 

7. Data Source: PO 154 Flyash Piles and South Field Waste Units Geotechnical Investigation. Geotechnical Laboratory Data Report. PARSONS Project Order 154, February, 1996 

I 
I 
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Table 4-5 - Summary of Mohr Circle Constructions from Unconsolidated, 
Undrained Triaxial Compression Tests, Remolded Specimens 

- . .- -- -. 
Boring Sample Sample Top : Bottom i: Color General j, USCS Total . -- - - . - - - . Testing , Data USCS ! Test Confining 

' 

No. ; No. j Type Depth Depth I, (from field log) Stratum j '  Group Name Group Type Pressure Cohesion Friction Angle , Condition Source ;, 

0. SaturateP-PO154-i; 
0 .XiiiiG$cPo-lX7 

I' 

On-Site . 
,I Location 
iL- ._ L - .  . I - _ _  . -.=-::. (feet) : (feet) l j  . -- - . .. Sym bo1 @sf) ___-(E!)- -(degrees)-.- ---.- -- 

3751- 
. . - . -- . - . .. I1 - . .. . - -. -- _. I 

10.0 i Dark Yellowish-Brown . - .- . - - -. Fill-. II SanbyLean;Qay - CL -- _ _  (. :. uu,,_: 1440 
- _. - !I Gravelly Lean Clay with Sand . - - .. CL !1 . uu,,L.p.. 1445.' -- 300 1 10.0 11 Dark Grayish Brown !I Fill I. 1.5 

1 15 409912-i Bulk- - .. - .. 
iS-Fp - ' 

. . _ -  I G2-SB-97A ---i - 

1;s F- - - .. - -. G2-SB-100 
!.AFAP ._ G2ySB--lO3 - - - . j 409808 - i Bulk - . 1.5 10.0 - i] Black - - - - .  - -_._I. . - 
'I I! Notes: 

I. SF South Field 
!. 

- . ' . . . - - 409938 i Bulk. __ _ _  
SM :. uu 1 440 ..- 237 1 O';sated7;-PO-154 Fly Ash M t Y  Sand (Ash) - .  _ -  - ---- -- -. - - --A: - --fi - __ 

1. On-Site Location: AFAP Active Fly Ash Pile i! 
I( 

1: 2. Sample Type: 

3. Test Type: 

Bulk Bulk Sample 

UU,,5 Unconsolidated, Undrained Triaxial Compression, ASTM D 2850, remolded specimen with 85 percent relative compaction at or near optimum moisture content 

4. Data Source: PO 154 Flyash Piles and South Field Waste Units Geotechnical Investigation, Geotechnical Laboratory Data Report, PARSONS Project Order 154, February, 1996. 
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parameters from consolidated, undrained tests of fly ash. These data are more representative of the 
drained and undrained strength parameters anticipated of the in-place fly ash material. Appendix F 
contains the Mohr strength envelopes. 

4.4.2 Remolded Consolidated. Undrained (CUI Triaxial Cornmession Tests 

Consolidated, undrained triaxial compression strength tests (with pore pressure measurements) (ASTM 
D 4767) were performed on remolded test specimens of material from the AFAP, IFAP and SF 
investigation. For each test, three specimens were tested under varying confining pressures to determine 
the effective and total shear strength parameters. Where three specimens could not be obtained, a staged 
test was performed on a single specimen. The test specimens were remolded at the laboratory to 
minimum target dry densities of 85 percent MDD, at or near OMC. Table 4-6 summarizes the cohesion 
and friction angles from Mohr circle constructions. Appendix F contains the Mohr strength envelopes. 

4.5 Remolded Laboratory Permeability Tests 

Two-stage laboratory permeability tests (ASTh4 D 5084) were performed on remolded test specimens of 
materials from the AFAP,IFAP and SF investigation. The test specimens were remolded at the laboratory 
to minimum target dry densities of 97 percent of the Standard Proctor maximum dry density, at or near 
4 percent wet of optimum moisture content. The permeability test of the same test specimen was 
performed in two stages. In the first stage, an unconsolidated specimen was confined at 2 psi and 
permeability measurements taken. Upon completion of the first stage test, a second stage test of the 
consolidated specimen an effective confining pressure of 5 psi was performed. Table 4-7 summarizes 
the results of the two-stage remolded laboratory permeability tests. 

0 

ERAFS 1 \VOL1 :RSAF'F'S\RSDATA\ 
OU-2\PO-l54\FLY&SFWU 4-10 

000133 

4/16/96,4:04pm, Rev. No.: 0 



a P On-Siie 
!! Location 

I IFAP . 
(IFAP 1; 
! IFAP 
I SF- 
! S F / S F B r  1 Notes: 

Boring 
No. 

G2-SB-91 
G2-SB-92 
G2-SB-93 
G2-SB-97A 
E S B - 9 9  

i Sample I Sarr$e--l 
' NO. ; Type 

! .  
__._. . 4 1 0 0 6 O i B ~ l k ~ ~  
. - . -  . 409996i Bulk 

- 409991-! Bulk 
. .- - 409912j Bulk 

4 0 9 9 3  Bulk 

Top j 
Depth 
(feet) : 

- 1.5; 
1.5, 
1.5, 

1.5, 
1.5. 

.- 

Table 4-6 - Summary of Mohr Circle Constructions from Consolidated. 
Undrained Triaxial Compression Tests, Remolded Specimens 

Bottom 11 General 
Depth Stratum 
(feet) I 

1O.OfFly Ash 
1O.OjFly Ash 
7.01[Fill 

10.0jiFill 
5.OEFill . 

USCS 
! Group Name 

is i l l y  Sand (dsh) 
!isilly Sand- (Ash) -1 
I! Lean Clay with Sand 
It Sandy Lean Clay 
hLean CLay with(Grave! 

USCS i t  Compaction j Opt. Moisture. 
G r o w  : Method Content 

MaximmDry Type 
Density Test 
W f )  

. !00:5..CU,, - 
121 .O-.CU,, 

- -1 !O.S..CUrS5 

_65.3:CUr, 
59.0.. CU,, 

1. On-Site Location: lFAP Inactive Fly Ash Pile 
SF South Field 
SFISFBA South Field (Waste Unit) I South Field Borrow Area 

2. Sample Type: Bulk Bulk Sample 

3. Compaction Method: Standard 

Cur,, 

Flyash Piles and South Field Waste Units Geotechnical Investigation, Geotechnical Laboratory Data Report, PARSONS Project Order 154, February, 1996. 

Standard Proctor Compactive Effort (ASTM D 698) 

Triaxial Shear, Consolidated, Undrained with Pore Pressure Measurements (ASTM D 4767), 85 percent relative compaction at moisture content at or near optimum in accordance with ASTM D 698 I 4. TypeTest: 
! 
! 

F : \ u s E R \ F R D o E ~ ~ o ~ ~ ~ ~ \ ~ u ~ w ~ ~  

5. Data Source: PO 154 

- 
04/16/96-. 

__  
~ - - _- . . .- . . -. __.___ - _ _ _ _  i 
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Table 4-7 - Summary of Laboratory Permeability Tests, Remolded Specimens 

Notes: 

1.  On-Site Location: 

2. Sample Type: 

3. Compaction Method: 

4. Test Type: 

5. Target Remold Conditions: 

6. Formulas: 

j 

AFAP Active Fly Ash Pile 
SF South Field 
SFISFBA 

Bulk Bulk Sample 
ss Split Spoon Sample 
ST Shelby Tube Sample 

Standard 

p, 

97% relative compaction at 4% wet of optimum moisture content 

Relative Compaction = (Pretest Dry Density/Maximum Dry Density) x 100% 

South Field (Waste Unit) I South Field Borrow Area 

Standard Proctor Compactive Effort (ASTM D 698) 

Two-stage. Triaxial. Remolded, Back-Pressure Permeability (ASTM D 5084) 

7. Assumed values for optimum moisture content and maximum dry density based on PO 132 soils compaction data. 

8. Average permeability is the average of the last four determinations from the test. 

9. Data Source: 

jl 

PO 154 Flyash Piles and South Field Waste Units Geotechnical Investigation. Geotechnical Laboratory Data Report. PARSONS Project Order 154, February, 1996. 
..- -- 

jj 
'F:\USER\FRDOi39\P0154\LAB\PR_PRL. WK3 
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SECTION 5 

EVALUATION, ANALYSES, AND RECOMMENDATIONS 

This section describes the engineering evaluations and analyses performed to support preliminary design 
recommendations for excavation and site restoration of the AFAP, IFAP and SF waste units. The 
evaluations and analyses are based on site-specific data from the geotechnical investigations described 
previously, and on supplemental technical data and methodologies, as required, from engineering 
literature. Also included are PARSONS' recommendations regarding specific preliminary geotechnical 
and civil engineering design aspects of the proposed AFAP, IFAP, and SF waste unit remediation tasked 
by FERMCO under PO-154 (PARSONS 1995a). These design recommendations are general in nature 
with the actual design and construction details defined during remedial design. 

The recommendations in this report are based on soil data at test boring locations which are assumed to 
be representative of the AFAP/IFAP/SF site. However, the actual area of the test borings is small and 
finite in relation to the area of the site, and the soils encountered may not necessarily be typical for the 
entire site. 

5.1 a Excavation Operations 

This subsection describes the recommended general approach for excavation operations at the IFAP/SF 
(combined) and AFAP waste units. Initially, stormwater and erosion controls are established. Excavation 
of the IFAP/SF site will likely use a phased approach which starts by excavating materials with levels 
above the Waste Acceptance Criteria (WAC) for the OSDF, and then excavating northward to create a 
"clean" area from which to base further construction operations. The excavation then proceeds generally 
from north to south in the direction of natural drainage. The AFAP will be excavated in a safe manner 
that minimizes spread of contamination and generation of dust. The excavation phasing plan will be 
modified if the excavation contractor submits an acceptable alternative plan. Additionally, sugggsted 
equipment, and handling of debris and rubble are discussed. 

5.1.1 Stormwater/Erosion Controls 

The excavations will be phased and controlled to divert stormwater runon. Runoff will be controlled to 
collect and treat stormwater contacting impacted soils. Erosion and sediment controls will be consistent 
with soil conservation service (Sa) guidelines. 

G 
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5.1.2 Waste Excavation ADDroach 

This subsection describes the recommended general approach for excavation of waste materials at the 
IFAP/SF and AFAP sites. 

Inactive Flv Ash Pile/South Field 

The first phase of the excavation in IFAFVSF will be the removal of materials with radiation levels above 
the WAC for the OSDF delineated during the Remedial Investigation. A backhoe, or other suitable 
equipment, will be used to excavate the materials with radiation levels above the WAC for the OSDF to 
the limits necessary, and then the material will be transferred to Operable Unit 1 for disposition off site. 
Existing vegetative cover should be left in place until just prior to waste excavation to minimize denuded 
areas and sediment load. Then the material should be stripped and stockpiled. The stripping process 
should proceed just ahead of the waste removal operations. 

The second phase excavation would start from the areas where materials with radiation levels above the 
WAC for the OSDF have been excavated and expand deeper until the bottom limits of waste removal are 
reached as determined by the final remediation levels established by the OU-2 Feasibility Study. It would 
then proceed north until it "daylights" on clean material. This would provide a clean staging area from 
which to base the remainder of the waste removal. 

The next phase of waste removal will proceed generally from north to south in the direction of natural 
drainage. This allows the clean side to be segregated from the dirty side by use of temporary berms and 
ditches thus limiting the amount of contaminated water to be collected and treated. Water sprays or 
crusting agents should be used on the working face of the excavation for dust control especially on ash 
materials. Only that amount of working face that can be worked during the day should be exposed at a 
given time. Inactive areas should be covered with plastic sheeting or erosion matting to minimize dust 
emissions and sediment. Current plans are for an undisturbed berm of impacted soil to be left along the 
south and southwest boundaries until all of the impacted soil has been removed. The final berm will be 
carefully removed to control runoff of impacted stormwater. Perched groundwater conditions and 
seepage into excavation are anticipated, but not expected to be severe if normal sump and pump controls 
are used and areas are kept from saturated conditions. Excavation plans should consider the final 
disposition of the weighted rock fil! berm-dong Paddys Run at the toe of the IFAP. 

Active Flv Ash Pile 

- 

The AFAP has steep slopes, at the material's natural repose angle, on the southern edge of the pile. As 
such, the pile will be excavated in a safe manner than minimizes spread of contamination and generation 
of dust. This excavation method chosen should allow for a uniform and stable approach to fugitive dust 
control. The same general philosophy for drainage, run-off controls and excavation mentioned previously 
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0 applies for the AFAP. Groundwater and seepage is not expected to be severe, if normal sump and pump 
controls are used and areas are kept from saturated conditions. 

5.1.3 Construction Debris and Rubble 

Various construction debris, such as concrete, re-bar etc. are expected to be encountered during the waste 
removal. These material should be segregated and later size reduced, if required, for easier placement 
in the OSDF. While placing of rubble or other debris, measures should be taken to protect the integrity 
the critical components of the low permeability liner and cover (Le., flexible membrane liners, compacted 
clay barriers, etc.). Minimizing the void space within the rubble should be considered during placement 
of large quantities of bulky rubble. This minimizes the potential for settlement of the fill while 
maximizing use of available space within the OSDF. The ash material could potentially be used to fill 
these voids. 

5.1.4 Oraanic Materials 

Minimizing the amount of organic materials placed in the OSDF is important to limit potential settlement 
of the cover. Fine hair roots of grass and tree roots less than 1/4-inch in diameter are not normally 
considered detrimental to justifying wasting structural fill material (USBR 1974). 

5.2 Geotechnical Parameters 

.This subsection summarizes the geotechnical parameters of the various materials investigated at the 
AFAP, IFAP and SF waste units. The geotechnical parameters summarized in this section come from 
geotechnical test data presented in Section 2 (prior testing) and Section 4 (PO-154 testing). The AFAP 
and IFAP ash material, described in DOE 1995b to be composed of bottom ash and fly ash, has 
engineering properties generally within the range typical of a Class F fly ash (as described in "The 
Typical Engineering Properties of Fly Ash" [McLaren and DiGioia 1987). Class F fly ash is produced 
by burning bituminous or anthracite coal, and is principally produced in the eastern United States. It has 
pozzolanic properties but is not appreciably self-cementing (McLaren and DiGioia 1987). Values for 
the typical engineering properties of Class F fly ash are described in a paper by McLaren and DiGioia 
(Appendix G); they include specific gravity, grain size distribution, compaction behavior, shear strength 
and compressibility. 

- -  

5.2.1 Index ProDerties 

Table 5-1 summarizes the index properties of the various materials tested from the AFAP, IFAP, and SF. 
Using the Unified Soil Classification System (USCS) criteria, which are dependent on grain size, the ash 
materials from the AFAP and IFAP classify as predominantly Silty Sand (SM). In general, the ash 
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material tested from the AFAP and IFAP is coarser than typical Class F fly ash which is a relatively fine, 
uniform material. Sampling ash from stockpiled fills can.resu1t in samples that are substantially more 
coarse than typical Class F fly ash (See Appendix G, Table 1). This situation usually results from bottom 
ash being mixed with fly ash (McLaren and DiGioia 1987). Analysis of LF XP and AFAP grain size data 
strongly supports this observation. 

The ash in both the AFAP and IFAP show a wide range of moisture contents (16 to 52 percent), which 
is much higher than moisture contents typical of earthen silty sand or silt materials. The variability of 
the moisture contents suggests that some conditioning of ash materials may be advantageous to lower the 
moisture content of very wet ash materials encountered to improve handling and placement in the disposal 
facility. Additionally, for relatively dry ash materials sufficient water should be added to moisten it so 
that it can be handled and placed like soil. 

The brown and gray till have index properties characteristic of earthen soils and significant difficulties 
in excavating, handling and placing materials are not anticipated. The contractor may experience zones 
of wet material due to perched groundwater within the till. 

The stratified glacial deposits commonly contained areas of highly plastic fat clay (CH). Excavation of 
---these materials is not expected to be difficult. Some sticking of excavated materials to equipment when 

excavating this clay-can be expected, although it is not anticipated that this will affect excavation. 
Additionally, the contractor may experience wet zones or seepage into the excavation resulting from 
perched water in the sand and silt layers of the stratified glacial deposits. 

Laboratory-tested earthen fill materials generally classified as lean to fat clays with varying amounts of 
gravel, or clayey gravel. Difficulties handling these types of earthen materials are not anticipated. 
However, they may be wet and require some special handling, especially in areas with porous debris and- 
rubble mixtures. 
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On-Site 
Location 

M A P  

IFAP 

AFAP and 
IFAP 

IFAP and SF 

IFAP and SF 

@ 5.2.2 

Material Dry Density Wet Density 
(PCf) (PCf) 

avg. range avg. range 

Ash'') 56 48-66 66 51-79 

Ash 46 40-53 60 51-76 

Ash'') 51 40-66 63 5 1-79 

Brown Till 112 96- 125 131 122-139 

Gray Till 120 106-129 138 128-144 

Table 5-2 provides general in place density parameters for the various materials in the AFAP, IFAP and 
SF waste Units. The specific gravity of the ash (see Table 5-1) is less than most earthen soils, which 
typically range from about 2.6 to 2.8. Therefore ash fills tend to be less dense than those constructed 
of natural soils. 

Table 5-2 - In Place Wet and Dry Density Parameters 

5.2.3 Organic Content of Tomoil 

Table 5-3 summarizes the organic content parameters for the top 1.5 feet of material at the AFAP, IFAP 
and SF waste units. The'slightly higher organic contents at the AFAP relative to the SF may be 
attributed to the nature of these "top soils". The AFAP generally has black coal ash at the ground 
surface, whereas the SF has topsoil with the typical organic matter associated with topsoil. 

w s i \ v o L i  :~SAPPSUZSDATA\ ' 

OU-2\PO-l54~Y&SFWu 5-7 4/16/96, 4:04prn, Rev. No.: 0 . 

00014;k' ,' 



. .  

Table 5-3 - Total Organic Content Parameters for Top Soils at AFAP, IFAP and SF 

On-Site 
Location 

AFAP 

IFAP 

SF 

AFAP, 
IFAP, 
and SF 

Top Soil Natural Moisture 
Depth Content 

Interval (feet) ("/c dry wgt.1 

avg. range 

0 - 0.5 12.8 11.8-13.7 

0.5 - 1.0 19.2 17.9-20.5 

1.0 - 1.5 23.0 22.1-23.8 

0 - 0.5 7.8-24.5 

0.5 - 1.0 15.6-25 .O 

i .0  - 1.5 I 26.6 ~ I 19.4-31.9 

0 - 0.5 I 17.1 I 9.8-25.7 
~ ~~ ~ ~ ~~ 

0.5 - 1.0 13.6 6.5-25.5 

1.0 - 1.5 13.7 7.6-26.0 

0 - 0.5 16.3 7.8-25.7 

0.5 - 1.0 16.3 6.5-25.5 

1.0 - 1.5 -18.7 7.6-31.9 

Total Organic Content 
(% dry wgt.1 

avg. range 

6.8 5.8-7.7 

8.9 7.8-9.9 

7.6 7.0-8.1 

1.2-5.4 

2.0-8.1 

1.6-9.1 

2.1-5.4 
- ~ ~ 

2.4 1.3-4.6 

2.2 1.2-3.8 

4.0 1.2-7.7 

4.2 1.3-9.9 

3.9 1.2-9.1 

I Notes: (1) See Table 4-3 for summary of individual test results 

5.2.4 Compaction Characteristics 

Table 5-4 provides general compaction parameters for the various materials tested at the AFAP, IFAP 
and SF waste Units. The average values for- ash were: MDD of 64 pcf, ana OMC of 36 percent. 
Additionally, there was a relatively wide range of optimum moisture contents (28 to 46 percent) when 
compared to the results of the other earthen soils tested. From review of compaction curves for ash, 
contained in Appendix D, it can be seen that the curves are very "flat" when compared to typical cohesive 
earthen soils (such as clays), suggesting thatthe material may be characteristically free draining. The 
flamess of the compaction curves demonstrates the wide range of OMCs reported, but also shows that 
the ash material can be compacted to near its MDD over a fairly wide range of water content. It ais0 
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suggests that other considerations such as handling and workability may have a greater priority than 
incremental increases in density when selecting moisture-density criteria for placement of ash. From 
comparison of the natural water content of the ash versus the optimum moisture content, it appears that 
the moisture contents of in-place ash are conducive to placement at optimum density conditions with 
minimal conditioning. Additionally, from Table 5-3 the average dry density of ash from the AFAP and 
IFAP is about 51 pcf. This suggests that the in place ash in the existing piles is at about 80 percent 
relative compaction based on Standard Proctor. Based on these in place densities, it is anticipated that 
the materials can be placed at 85 percent relative compaction with reasonable effort. 

@ 

On-Site 
Location 

AFAP and 
IFAP 

SF 

SF 

IFAP and 
SF 

Comparing the natural water contents to optimum water content for the earthen fill materials, suggests 
that these materials may require moisture conditioning to reduce the water content for placement at 
optimum densities. 

General USCS Natural Water Optimum Moisture Maximum Dry 
Stratum Symbolsof Content Content Density (pcf) 

Materials (% dry wgt.) (% dry wgt.1 
Tested 

avg. range avg. range avg. range 

Fly Ash SM (Ash) 32 16-5 1 36 28-46 64 59-72 

Brown Till CL 18 10-30 15 14-16 116 114-119 

Stratified CL - 20 1 1-26 16 15-16 116 115-116 
Glacial 

Deposits 

Fill CL, GC 18 10-28 15 12-19 116 100-123 

Table 5-4 - Standard Proctor Compaction Test Parameters for Materials from the 
AFAP, IFAP and SF 

(1) 

(2) 

The natural water contents shown are from Table 5-1 for the "AFAP, IFAP 
and SF" data group 
See Table 4-3 for a summary of Standard Proctor Compaction test results 
for the individual bulk samples tested 
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5.2.5 

General Stratnm 

dWTyPe 
(ufg-s Symbol) 

Fly Aeh (SM 
[a], ML [MI) 

Brown Till (CL) 

Brown Till (SM) 

Strenath Parameters 

Effective Streso Parametem Total Stress Parametem 

Cohesion (psfl M n  Angle (degrees) Cohesion (psfl Friction Ansle 

range typiralvahe range typicalvalue range typicalvalue range typicalvalue 

26-42 39 0420 0 17-2 1 19 0 0 

32-37 32 100-500 100 23-28 23 50- 150 50 

37 37 0 0 16 16 0 0 

This subsection provides as summary of strength parameters for in place and remolded materials from 
the MAP,  IFAP and SF waste units. 

In-dace Strength Parameters 

Table 5-5 lists in place strength parameters for ash, brown till clay, and brown till silty sand. These 
values come from evaluation of test data from prior RI and PO-90 geotechnical investigations in the 
southern waste units area. 

Table 5-5 - Range and Typical Values of Strength Parameters for In Place 
MAP,  IFAP and SF Materials 

ll See Table 2-2 for a summary of strength test results for individual undisturbed samples 

Remolded Strength Parameters 

Table 5-6 lists remolded strength parameters for ash and earthen fill (CL). These values come from 
evaluation of test data from the PO-154 geotechnical investigation in the southern waste units area. The 
values shown are for materials remolded to 85 percent relative compaction at OMC based on Standard 
Proctor Compactive Effort (ASTM D 698). 
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Table 5-6 - Range and Typical Values of Strength Parameters for Remolded 
MAP, IFAP and SF Materials 

Notes: (1) Valucs shown am for materials remolded to 85 pew rcktivc compaction a( OMC l m d  on Standard Proctor 
C4mpaaive Effort (ASTM D 698) 

See Tabla 4-6 and 4-7 for a summary of molded stnngtb tcst d t s  (2) . 

I (-) I 

18-26 0-300 

200 I 13-15 I 14 

0 11-15 1s 

(psn 

=mP tyw . =mP tYPifPI 
Val- value 

200-550 200 237 237 

0-350 0 300-375 325 

.. 
.. 
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5.2.6 Remolded Consolidation Parameters 

Table 5-7 lists consolidation parameters for remolded materials from the AFAP, IFAP and SF waste 
units. These values come from evaluation of consolidation test data from the PO-154 geotechnical 
investigation in the Southern Waste Unit. The values shown are for materials remolded to 85 percent 
relative compaction at OMC based on Standard Proctor Compactive Effort (ASTM D 698). These 
parameters can be used by the design contractor to estimate potential settlement of waste fill placed and 
compacted in the OSDF. 
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5.3 Temporary Slope Stability 

Slope stability of temporary slopes in different materials that will be encountered during the OU-2 
Southern Waste Unit excavation was investigated. The temporary slopes referred to in these slope 
stability analyses are those that would be left in place or constructed by the excavation contractor for 
short periods as excavation progresses, and are not necessarily the working or active face of the 
excavation. The temporary slopes will result from the excavation of the OU-2 Southern Waste Unit 
materials for placement in the OSDF. 

5.3.1 Methodoloqy 

Slope stability of temporary slopes was analyzed in the following general types of material: 

1) Fly ash 
2) Fill 
3) Brown till 
4) Gray till 
5) Great Miami Aquifer 
6) Stratified glacial deposits 

The cohesive materials (fill, brown till, and gray till) were analyzed using an undrained analysis (+=Oo), 
which is consistent with recommendations made in Bishop and Bjerrum 1960 for temporary excavated 
slopes and is valid since the cohesive soils at the FEMP commonly have degrees of saturation near 100% 
and have low permeability. In addition, perched water was encountered in the brown and gray tills in 
the OU-2 Southern Waste Unit. Several of the boring logs from the South Field and Inactive Fly Ash 
Pile indicated that perched water was present in the brown till deposits between 10 and 12 feet below the 
ground surface. The gray till deposits were also described as wet. As a result, the brown till section 
analyzed for slope stability had a water table placed at 10 feet below the top of the slope; and the gray 
till section had a water table that extended from the bottom of the slope, up the face of the slope, and 
along the top of the slope. 

Soil Parameters . . . . . -. .. . . . 

Undrained in situ strength was measured on one gray till sample taken during the PO-154 Borrow Area 
investigation (PARSONS 1996); as a result; undrained cohesion (cJ and unil weight values from 
PARSONS 1995b and 199% Unconsolidated-Undrained (VU) triaxial compression tests were used for 
additional shear strength values. The c, values for the brown till and gray till were chosen from the 
PARSONS 1995b and 199% samples that had similar index properties as the soil samples tested during 
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PO-154 and one test from PARSONS 1996. Unit weight values were assumed equal to average values 
presented in Table 5-2. The fill was assumed to have c, values equivalent to values reported in 
PARSONS 199% corresponding to samples having similar index properties and remolded to 95% MDD 
according to standard proctor. 

@ 

The noncohesive materials (fly ash and GMA sands) were analyzed using drained (effective) shear 
strength parameters due to their general freedraining nature. The shear strength and unit weight values 
of the fly ash materials were estimated from Consolidated-Undrained (CU) triaxial compression test 
results reported in PARSONS 1993. The shear strength and unit weight values of the GMA sands were 
assumed to be equivalent to the values used in the slope stability calculation of the OSDF reported in 
PARSONS 199%. Table 5-8 summarizes the shear strength values and unit weights used during OU-2 
southern waste unit analyses. 

The stratified glacial deposits section consisted of alternating layers of lean clay, silt, sand, and fat clay. 
The shear strength values and unit weights used for the fat and lean clay were from UU triaxial 
compression tests from PARSONS 199%. The shear strength and unit weight values of the silt was from 
CU triaxial compression tests reported in PARSONS 199%. The shear strength parameters used were 
the total strength parameters. The shear strength values and unit weights of the poorly graded sands 
were typical values reported in Holtz and Kovacs 1981. The well graded sand shear strength and unit 
weight values were assumed to be equal to the values used for the GMA in PARSONS 199%. Table 5-9 
summarizes the shear strength and unit weight values used in the stratified glacial deposits sections, which 
was assumed to be equivalent to the stratigraphy encountered in borings G2-168 and G2-169. 

@ 
'.Factor of Safety 

For the slope stability analyses, slope configurations that produced Factors of Safety (FOS) greater than 
1.2 against slope failure were considered acceptable. Slopes steeper than 1H:lV and flatter than 4H: 1V 
were not analyzed. The heights of the slopes varied between 10 and 20 feet. The height of the slopes 
depended on the encountered thicknesses of the soil strata in the field, estimated excavation depths into 
the strata, or stability of the slope at a given height. 

Simulated Surcharge Load 

It was assumed that a tracked excavator would excavate the materials from the surface of the soil unit. 
As a result, the slope stability analysis included a surcharge at the top of each slope equivalent to the 
ground contact pressure produced by a Caterpillar 375 tracked excavator. According to the Caterpillar 
Performance Handbook (Caterpillar 1994), the ground contact pressure of the CAT 375 is 2754 psf, and 
the track length is approximately 20 feet. To simulate this load a 2754 psf load with a width of 20 feet 
was placed at the top of each slope, 5 feet back from the crest of the slope. a 
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Table 5-8 - Summary of Shear Strength and Unit Weight Values Used for the 
OU-2 Southern Waste Unit Slope Stability Analyses 

Soil Type 

I I I I I I 

Drainage 
Condition 

Table 5-9 - Summary of Shear Strength and Unit Weight Values Used 
for the Stratified Glacial Deposits Sections 

Silt Undrained 

Lean Clay I Undrained 

Fat Clay Undrained 

Unit Weight Shear Strength 

135.2 I 138.0 I 0 I 25 11 
135.0 I 138.0 I 2000 I 0 11 
127.7 130.0 

114.0 117.0 

140.0 150.0 
e 

5.3.2 Flv Ash 

Using the boring logs in the AFAP and IFAP, it was determined that temporary slopes having heights 
of at least 20 feet would be possible. The maximum height analyzed for temporary slopes in the fly ash 
materials was 20 feet. The maximum slope that resulted in a FOS of 1.2 or slightly hqgher was 1 SH: 1 V. 

Steeper slopes may be attainable in the field if the slopes are worked from the toe of the slope. Allowing 
a narrow face of a slope that is being worked to slough may actually be desirable during excavation if 
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0 the excavator works from the toe of the slope. The ash material would simply slough and slide to the 
toe of the slope where the excavator or a track loader could load dump trucks used for hauling the ash 
to the OSDF. If this method is used no equipment or personnel should be allowed at the top of the slope 
during the excavation process. At the end of work each day the face being worked should be cut to a 
1 SH: 1V slope, and no equipment should be parked near the top of the slope. 

If perched water would be encountered in the IFAP or MAP,  flatter slopes may be necessary to counter 
the effects of the forces created by any seeping water. Since the ash material is generally free draining, 
any encountered water should seep from the face of the slope until the water source is diminished, at 
which time the 1 SH: 1V slope should be safe. 

5.3.3 

According to the boring logs in the South Field and the IFAP, the fill material appears to be clayey in 
nature mixed with varying amounts of debris. The fill was placed as a non-engineered fill which means 
the fill was not compacted to any designated relative compaction (if compacted at all) and the moisture 
and thicknesses of the fill were not controlled. As a result, it difficult to estimate the shear strength 
characteristics of the fill due to its heterogeneous nature and since in situ samples of the fill were not 
tested for shear strength. 

It was assumed that since the fill had been in place for several years, that considerable consolidation has 
taken place due to the weight of the overlying fill. Therefore, it was assumed that the fill had strength 
characteristics similar to on-site lean clays.that had been recompacted to approximately 95 percent of 

. maximum dry density according to standard proctor. Values of internal friction and cohesion were taken 
from test results measured in PARSONS 199%. 

- -. 

According to the PO-154 boring logs and the RI/FS reports@OE 1995a and 1995b), the fill varies from 
a few feet to approximately 27 feet. Therefore, an initial slope height of 20 feet was analyzed. The 
resulting safe maximum slope with the CAT 375 surcharge was flatter than 4H:lV, which would not 
provide for efficient excavation. Next the slope height was reduced to 10 feet, which also provided a 
maximum safe slope of 4H:lV. Due to the extremely flat slopes that were determined safe using the 
CAT 375 surcharge load, a slope having a height of 10 feet and a surcharge equivalent to a lighter CAT 
350 (approximately 2000 psf OE 17 feet Iccg trzcks) was evaluated. The icilting safe slope-was 
determined to be 1 SH: 1V. If it is necessary to use the larger excavator or a similar excavator, then the 
slopes should be maintained at a maximum slope of 4H:lV with a height of 10 feet, or be worked from 
the toe of the slope. 

Due to the variability of the fill material, it may be determined during excavation that steeper slopes are 
safe or that flatter slopes are necessary. If no load is applied at the top of the slope, which would be a 
result of excavating from the toe of the slope, would allow for steeper slopes. Water was not encountered 
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in borings during the PO-154 geotechnical investigation in the till strata in the IFAP or South Field areas. 
However, mnes of perched water are anticipated especially in porous zones of rubble. If perched water 
conditions are encountered, flatter slopes will be necessary to maintain safe slopes. 

Upon compietion of work each day, the slope face that is being worked should be cut back to a minimum 
of 1.5H:1V7 and all equipment should be moved away from the top of the slope. 

5.3.4 Brown and Grav Till 

Brown and gray till temporary slopes were analyzed using slope heights of 20 feet. According to the 
boring logs from the PO-154 geotechnical investigation, the brown till in the OU-2 Southern Waste Unit 
could possibly be 20 feet thick, while it is doubtful that 20 feet of gray till would be encountered. 

According to the slope stability analyses, both the brown and gray till strata could maintain maximum 
temporary slopes of 1H: 1V safely. Due to possible difficulties in distinguishing between fill and brown 
till, it is suggested that the maximum slope cut in the brown till or fill strata is 1.5H: 1V. 

At the end of work each day the slope face being worked should be cut to a maximum slope of 1 SH:  lV,  
and all equipment should be moved away from the top of the slope. 

5.3.5 Great Miami Aauifer Sand and Gravel 

According to contamination contour maps, it does not appear that excavation deeper than about 10 feet 
in the GMA will be necessary. As a result, the GMA slopes analyzed had heights of 10 feet. 

The maximum safe slope from the slope stability analyses was 2H:lV. According to the PO-154 
geotechnical investigation and other investigations performed in the OU-2 Southern Waste Unit, the top 
portion of the GMA is unsaturated. If saturated conditions are encountered during excavation (due to 
either the water table or an external source) flatter slopes may be necessary to offset me effects of seepage 

. forces from seeping water. 

Again, all slopes in the GMA sands and gravels should be cut to a maximum slope of 2H: 1V at the end 
of work each day. In addition all equipment shou!d be moved away frm the top of t!!~ slope at the end 
of each work day. 

5.3.6 Stratified Glacial DeDosits 

Borings G2-168 and G2-169 were used for the typical stratified glacial deposits sections. The maximum 
safe slope calculated was 1H:lV. The section developed from G2-168 produced a slightly lower FOS 
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than the section developed from G2-169. It is recommended that the slope be kept to a maximum of 
1.5H:lV since the stratified glacial deposits could easily be mistaken with the fill (in the absence of 
debris). From the analyses of the stratified glacial deposits, it appears that the silt is the weakest material 
in the stratified glacial deposits since many of the failure circles with the lowest FOS values were located 
in the silt layers. 

0 

At the end of work each day, the slope in the stratified glacial deposits should be cut to 1.5H:lV. In 
addition, all equipment should be moved away from the top of the slope. 

5.3.7 Summary 

Table 5-10 summarizes the results of the OU-2 Southern Waste Unit slope stability analyses. Table 5-10 
presents the maximum safe slope and the maximum height of the safe slope from the slope stability 
analyses. 

The typical existing side slopes of the IFAP range from 1.3H to 2.OH: l.OV, and the typical existing side 
slopes of the AFAP range from 1.4H to 2.OH: 1 .OV. These existing side slopes appear to confirm the 
results of the OU-2 Southern Waste Unit slope stability analyses. The reason that steeper slopes than the 
suggested-slopes from the analyses currently exist at the IFAP and the AFAP is that the current slopes 
have no surcharge, the slopes of the IFAP are vegetated, the slopes of the AFAP are partially covered 
with a geomembrane that reduces erosion and infiltration of water, and the suggested maximum slopes 
from the analyses are based on a factor of safety equal to 1.2 (slopes may remain safe at FOS values 
equal to just above 1.0). 

During excavation' the contractor should be careful not to overload the top of the slopes with excess 
equipment. The analyses performed assumed that the top of the slope would be loaded with an excavator 
producing ground contact pressures of either 2000 or 2800 psf. If additional equipment is present at the 
top of the slopes (track loaders, dump trucks, fuel trucks, etc.) flatter slopes will be necessary and should 
be adjusted according to observation made by an engineer in the field. 

Unintentionally cutting the toe of any slope should be avoided during excavation. Cutting the toe of a 
slope will reduce the forces that prevent slope failure fram occurring. As a result, cutting a slope toe 
could result, in slope failure. 

- __ _ _  
In addition, if personnel will be present at the top of the slope, the temporary slopes should be cut no 
steeper than 2H:lV. Flatter slopes than the suggested slopes may be necessary if soft or wet spots are 
encountered during excavation. 

During actual excavation of the OU-2 Southern Waste Unit materials, slopes from time to time may be 
cut steeper than the recommended slopes. These slopes will more than likely not fail, but the slopes 0 
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Fly Ash 

should not be left for extended periods of time steeper than the recommended slopes. In addition, when 
work is not being performed, the excavating and hauling equipment should be kept away from the top 
of the excavated slopes. During the slope stability analyses it was observed that the FOS values were 
much higher when no surcharge was applied at the top of the slope. 

~~ ~~ - 

Slope Height (ft) Suggested Maximum Slope 

20 1.5H: 1V 

Table 5-10 - Summary of OU-2 Southern Waste Unit Slope Stability Analyses 

Fill 

Brown Till 

Gray Till 

GMA Sand and Gravel 

Stratified Glacial Deposits 

10' 1.5H:lV 

20 1 S H :  1V 

20 1H: 1V 

20 2H: 1V 

20 1.5H:lV 

Notes: (1) Based on CAT 350 Surcharge (2000 psf) instead of the CAT 375 surcharge (2800 psf) 
used for other strata 

5.4 Site Restoration 

After excavation, erosion control matting could be used on barren earthen slopes to minimize erosion and 
sedimentation prior to the final site restoration. After all wastes have been removed the area will be 
finish graded to provide a natural smooth contour to the site. The area will be graded generally from 
north to south with minimum practical slopes. In the unlikely event that additional material is required 
to finish grade the site, it will be hauled in frop an on-site borrow source. All cut and fill materials will 
be compacted in about 8-inch loose lifts, placed level, and compacted to 95 percent standard proctor 
within about 3 percent of optimum moisture content. When the finish grading is complete the area will 
be seeded and mulched to promote a thick stand of native grasses. Any erosion control measures needed 
for slope protection or for drajnage way protection will be installed. There will be no grading within the 
limits of Paddys Run or any disturbance of the creek banks. The final disposition of the rock berm that 
was previously constructed along Paddys Run should be considered in excavation plans. After final 
grading and seeding, the retention basins will. be removed and the areas will be regraded to near their 
normal contour. %usno change of land use is incurred. 

_ .  - 
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On -Site 
Location 

IFP 
IFP 
SF 
IFP 
SF 
SF 
SF 
SF 
SF 
SF 
SF 

AFP 
AFP 

PO 154 Auger Boring Locations in The 0U2 Waste Unite 2 8 7 
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PO 154 Shallow Boring Locations In The OU2 Waste Unik 
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Locations of Existing Borings having (L 

Geotechnical Data in the OU2 Waste Units .- 

On-Site 
Location 

IFP 
IFP 
IFP 
IFP 
IFP 
IFP 
SF 
SF 
SF 
SF 
SF p= 
SF 
SF 
SF 

AFP 
AFP 
AFP 
AFP 
AFP 
AFP 
AFP 
AFP 
AFP 
AFP 
AFP 

28'2' 

Total 

31 .O 

18.5 
14.0 
11.0 
11.0 
10.5 
18.5 
55.0 
44.5 
31.5 
26.0 
21.5 
35.0 

20.0 
20.0 

088162 



APPENDIX B 

GEOTECHNICAL TEST BORING FIELD LOGS, GEOTECHNICAL LOGGING 
REPORTS, AND TRENCHING LOGS 
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PO-154 TEST BORING FIELD LOGS AND 

GEOTECHNICAL LOGGING REPORTS 
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Boring No. G2-160 

Coordinates: N 477,938 E 1,378,992 

0: PO154 Project Title: Geotechnical Investigation OU2 Waste Units 
I 1 

Drilling Method: Mobile E61  HSA Date Started: 0911 9/95 

Engineer: J. Dunlap Date Completed: 0911 9/95 

Ground Surface Elevation: 577.4 ft above MSL GWUDATE: None 9/10/95 Page 1 of 1 

1 Notes: Samples collected per ASTM D 1586 end ASTM D 1587. Colors identified using Munsell Color Chart. Consistency based on Standard 
i Penetration Resistance Value. Screening readings ere in units ebove background levels. Soils visual description per ASTM D 2488 and soil 

classification per ASTM D 2487. Soil descriptions interpreted from field logs and laboratory results. 
SS = Split-spoon Sample ST = Shelby Tube Semple 

loose, moist, nonplestic, trece of wood 
at 5.0 feet, trace 114 inch to 314 inch 
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Borina No. G2-l60A 

Project Title: Geotechnical Investigation OU2 Waste Units 

DrillinQ Method: Mobile E61 HSA Date Started: 09/21/95 

2.5 

22.5 

Fly ash N 2.5ibleck. loose to very 
loose, moist, some rion slag and gravel 
to 314 inch, concrete et 20.8 feet, 
medium dense (SM) 

Sandy lean cley 5Y 312 dark olive gray, 
soft to medium stiff, moist to wet CL 

20.0 - 21.5 

22.5 - 24.0 

24.5 - 26.5 

ss 6, 3, 13 

ss 2, 13, 12  

ss 15, 20, 23, 37  

4 

17 

18 

MC 

MC, GS, AL 

MC GS, AL, CON,, 
. 

Engineer: J. Dunlap Date Completed: 09/22/95 
1 

Coordinates: N 477,947 E 1,378,987 

Ground Surface Elevation: 576.9 ft above MSL I GWLIDATE: None 9/22/95 I P e g e L o f 1  

Notes: Samples collected per ASTM D 1586 and ASTM D 1587. Colors identified using Munsell Color Chart. Consistency besed on Stendard 
Penetration Resistance Value. Screening readings ere in units above beckground levels. Soils visual description per ASTM D 2488 and soil 
classification per ASTM D 2487. Soil descriptions interpreted from field logs and laboretory results. 
SS = Split-spoon Sample ST = Shelby Tube Sar 

Depth 
(ft) I Description 

[USCS Symbol]. 
Semple 

No. 
Sample 
Depth 

(ft) 

Sample 
T w e  

Blows per 6" Recovery Laboratory Tests 
(in) 

2.5 - 4.0 41 0249 

41 0250 

410559 

GS, AL 

1 4  GS, AL 

7.5 - 9.0 

12.5 - 14.0 

41 0560 

410561 114. andy leanclay, some gravel 2.5Y 413 

light olive brown, dense to very dense, 
moist (SP) 

olive brown, dense to very dense, 
moist CL 

and with trace of gravel 2.5Y 514 

41 0562 

I I +Note: USCU Symbols in parentheses 
indicate visual classification 

t 
t I 1 
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PO1 5 4  Project Tide: Geotechnical Investigation OU2 Waste Units 

Coordinates: N 478,100 E 1,379,072 

Ground Surface Elevetion: 568.3 ft above MSL 

Engineer: J. Dunlap Date Completed: 09/1 8/95 

GWLDATE: None Page 1 of 1 

20 

14  

MC, GS, AL 

MC 

- 
Borina No. G2-161 I Drilling Method: Mobile E-61 HSA I Date Started: 09/1 8/95 

SS = Split-spoon Sample ST = Shelby Tube Sei le - 
Sample 

No. 
Depth 
(ft) I Description 

IUSCS Symbol]* 
Sample Sample 
Depth I T w e  

( f t )  

Blows per 6" Recovery I Laboratory Tests + 2.5 - 4.0 410222 Lean clay, dark yellowish brown, very 
stiff, moist (CL) (fill) 

4. 7. 7 

5.8 

7 

10.3 

41 0223 5.0 - 6.5 

7.5 * 9.0 

10.0 - 11.5 

Fat clay with sand, olive to light olive 
brown mottled with dark yellowish 
brown or gray, moist to wet, soft to 
very soft CH 

Silt with sand, olive brown, stiff, wet 
ML 

MC, GS, AL 

MC, GS, AL 

41 0224 

41 0225 5, 12, 13 

41 0226 12.5 - 14.5 SS (3") -1 4, 6, 9, 26 lean clay, alternating between 

up to 112 inch in diameter CL 

live brown and dark gray, moist to 
et, stiff to very stiff, occasional 

A t  14.0 feet, 112-inch-thick silty sand 
layer, gray, wet (SM) 

MC, GS, AL, p, 24 

41 0227 16, 22, 43 15.0 - 16.5 

17.5 - 19.0 

Lean clay resumes at 14.1 feet and 
becoming hard 

Silty sand, yellowish brown to light 
olive brown, dry to moist, dense, 
becoming loose at 20.0 feet and 
having 114 inch diameter subrounded 
gravel (SM) 

7 

16.5 

7 

~~ ~ 

41 0228 14, 15, 21 

41 0229 19.5 - ~~ 21 .O I ss. 10  -1 MC 19, 6, 1 

I I 

Final boring depth = 21 .O feet 

*Note: USCS Symbols in parentheses 
indicate visual classification 
Coordinates are NAD 1927- -.- 
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Boring No. G2-162 

Coordinates: N 477,705 E 1,379,171 

Ground Surface Elevation: 572.1 h above MSL 

ss = ! 

Drilling Method: Mobile E-61 HSA Date Started: 09/21/95 

Engineer: J. Dunlap Date Completed: 0912 1 I95 

GWLIDATE: Page 1 of 1 

lit-sDoon Sam& ST = Shelbv Tube Sample 

Laboratory Tests Description Sample Sample Sample Blows per 6' Recovery 
[USCS Symbol]* No. Depth T w e  (in) 

(ft) 

Lean clay, dark yellowish brown, with 410239 2.5 - 4.0 ss 5. 4. 4, 16.5 MC, GS, AL 
roots 

Silty sand (ash), black, occasional fine 410240 5.0 - 6.5 ss 2, 2. 2 1 1  MC 
roots, loose, trace of iron slag end 
wood roots stop at 7.4 feet S M  410241 7.0 - 9.0 ss 1. 1. 1. 1 17 MC, GS, AL CON,= 

410242 10.0 - 11.5 ss 1, 2. 1 10.5 MC 

I 410243 I 12.5- 14.0 I SS I 1, 1, 1 I 14 I MC 

41 0244 

41 0245 

4 10246 

410247 

410248 

Silty sand with gravel (ash), SM, with 
occasional clods of clay 318 - 1 I2 inch 
in diameter and gravel up to 114 inch in 
diameter starting at 25.0 feet 

Silty sand with trace gravel up to 1/4 
inch in diameter, olive brown, moist, 
loose (SM) 

15.0 - 16.5 ss 1 ,2,1 10 MC 

17.0 - 19.0 ss 1, 1, 1, 1 18 MC, GS. AL, CON,= 

20.0 - 21.5 ss 2. 1. 2 1 1  MC 

25.0 - 26.5 ss 2, 1.2 13.5 MC, GS, AL 

27.0 - 29.0 ss 3. 6. 5. 4 12 MC, GS, AL, CON,, 
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Coordinates: N 477,884 E 1,379,298 

Ground Surface Elevation: 573.6 ft above MSL 

-. . 

Geologist: R. Nicks Date Completed: 0911 4/95 

GWLIDATE: Page 1 of 1 

Sample 
No. 

410315 

410320 

Sempla Sample Blows per 6" 
Depth T w e  

(ft) 

2.5 - 4.0 ss 8, 10, 10 

15 .0-  17.0 , ST NA 15.0 Sandy, silty clay, gray to dark gray, 
very stiff to herd, wet, trace send CL- 
ML 

410323 22.5 - 24.0 ss 16, 18, 17 

Proiect Title: Geotechnical lnvestiaetion OU2 Waste Units 
~~ 

Boring No. G2-163 Drilling Method: Mobile E 6 1  HSA Date Sterted: 0911 4/95 
I I 

Notes: Semplee collected par ASTM D 1586 end ASTM D 1587. Colore identified using Munsell Color Chert. Consistency based on Standard 
Penetretion Resistance Value. Screening reedings ere in units above beckground levels. Soils visual description per ASTM D 2488 end soil 
classification Der ASTM D 2487. Soil deecriDtions interpreted from field logs end laboratory results. 
SS = Solit-moon SamDle ST = Shelbv Tube Sal e 

Depth 
(ft) 1 Description 

[USCS Symbol]. 
Recovery 

(in) 
Laboratory Tests 

0 

- 
10.0 

MC 5 Lean clay with send end trace gravel 
up to 114 inch in diameter, mottled to 
dark olive brown, very stiff to hard, 
moist CL 

Sandy lean clay, olive end brown, gravel 
up to 1 inch in diameter, very stiff to 
herd, becoming dark yellowish brown at 
14.0 feet 

24 MC, GS, AL 

MC I ss I . 6 1 1 7 1 2 4  

410321 I 17.5: 19.0 14  

15 MC, GS, AL I ss I lo' 15'28 

410322 20.0 - 21.5 I Becoming dark yellowish brown at 
20.9 feet 

Sand with trace gravel to 1 I2 inch in 
diameter, dark yellowish brown, dense, 
moist with wet stringers to 1 14 inch 
thick (SM) 

- 
21.5 12 MC 

Final boring depth - 24.0 feet 

*Note: USCS Symbols in parentheses 
indicate visual classification 
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Boring No. G2-164 

Coordinates: N 478,055 E 1,379,337 

Ground Surface Elevation: 576.1 ft above MSL 

Project Tide: Geotechnical Investigation OU2 Waste Units 

Drilling Method: Mobile E 6 1  HSA Date Started: 09/13/95 _I 

Geologist: R. Nicks Date Completed: 0911 3/95 

GWLIDATE: Page 1 of 1 

Sandy silt, olive brown, medium dense, 
wet ML 

Depth 
(ft) 

0 

Lean clay with sand and scattered 
gravel to 112 inch, gray, very stiff, wet 

Description Sample Sample Sample Blows per 6" Recovery Laboratory Tests 
' [USCS Symbol]* No. Depth TvPe (in) 

(ft) 

Lean clay, dark yellowish brown, very 410298 2.5 - 4.0 ss 6, 8, 13 10 MC 
stiff, moist CL 

1 to 2 inch thick silt layers, light 
brownish gray beginning at 5.0 feet 410300 2.0 - 6.0 B NA NA Modal Die. 

410299 5.0 - 6.5 ss 5, 8. 9 15 MC, GS, AL 

410301 7.0 

41 0302 

Fat clay, gray, soft to medium stiff, 
moist to wet (CHI, with lean clay CL 
stringers below 10.0 feet 

41 0303 

41 0304 

1 7.5 - 9.0 

10.0 - 12.0 

6.0 - 10.0 

10.0 - 14.0 

41 0305 

ss 3. 4. 5, 21 MC 

ST NA 27 MC, GS, AL, P, 

B NA NA Modal Dia. 

B , NA NA Modal Dia. 

410306 ss 3, 6, 12 16 MC 15.0 - 16.5 

17.5 

18.5 

Sandy silt, gray, dense, wet ML 410307 17.5 - 19.0 ss 5, 7. 10 12 MC. GS, AL 

Sandy lean clay, gray, stiff, wet (CL) 410308 20.0 - 21.5 ss 3, 20, 35 10 MC 

23.8 

Scattered gravel to 1-1/2 inches in  

20.0 feet 

Sand with scattered gravel, dark 
yellowish brown, very dense, wet (SW 

diameter and becoming very stiff at 410309 22.5 - 24.0 

b 

5, 17, 29 1 
. .. . 

. .  
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: PO154 Project Title: Geotechnical Investigation OU2 Waste Units 

Notes: Samples collected per ASTM D 1586 and ASTM D 1587. Colors identified using Munsell Color Chart. Consistency based on Standard 
Penetration Resistance Value. Screening readings are in units above background levels. Soils visual description per ASTM D 2488 and soil 
classification per ASTM D 2487. Soil descriptions interpreted from field logs and laboratory results. 

Boring No. G2-165 

Coordinates: N 477,313 E 1,379,397 

Ground Surface Elevation: 568.5 ft above MSL 

SS = Split-spoon Sample ST = Shelby Tube Sar 

Depth Description 
(ft) [USCS Symboll. 

Drilling Method: Mobile 6-61 HSA 

Engineer: K. Ernst/J. Dunlap Date Completed: 0911 4/95 - 
GWLIDATE: None Page of 

Date S:artd: 09/14/95 

0 

2.5 

Lean clay, yellowish brown, dry (CLJ 

Lean clay with sand, dark yellowish 
brown, moist, fregments of brick, very 
stiff, fine roots, occasional angular 
gravel, fill CL 

Cinch interval of limestone fragments 
at 5.4 feet 

with gravel, brown to 
olive brown, moist, medium stiff to 
very stiff, brick fragments, rounded 

to 112 inch in diameter, trace 
lack nodules CL 

Becoming less sandy at 7.5 feet 

Becoming olive gray at 10.0 feet 

Becoming soft at 12.5 feet 

Sandy leen clay, yellowish brown, 
moist, very stiff CL 

Lean clay with sand, olive brown, 
moist, soft, mottled with brown, fill, 

18.8 

20.0 

CL 

Having trace gravel up to 1.5 inches in 
diameter below 22.5 feet 

Sandy lean clay, dark olive gray, trace 
gravel to 3/4 inch diameter, moist, 

-~ ~ 

Final boring depth - 29.0 feet 

'Note: USCS Symbols in parentheses 
indicate visual classification 

ile 

Sample Sample Sample Blows per 6" Recovery Laboratory Tests 
No. Depth T w e  (in) 

(ft) 
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Proiect No: PO1 54 I Proiect Title: Geotechnical Investigation OU2 Waste Units 
~~ ~ 

Boring No. G2-166 

Coordinates: N 477,532 N 1,379,488 

Ground Surface Elevation: 573.4 ft above MSL 

Drilling Method: Mobile 5 6 1  HSA Date Started: 09/13/95 

Engineer: K. Ernst Date Completed: 09/13/95 

GWLIDATE: Dry Page 1 of 1 

ss = ! 

7, 11 ,  12 

6, 14, 11 

Depth 
(ft) 

6 MC 

9 MC, GS, AL 

7.5 

Lean clay with sand, light olive brown, 
streaks of gray, few gravel to 1/4 inch 
diameter, moist, very stiff to hard (CL) 

Sandy lean clay with gravel to 1.5 
inches in diameter, dark greenish gray, 
some limestone fragments, moist, very 
hard CL 

Clayey silt, yellowish brown, with 
sand, moist, dense (ML) 

Silty sand with gravel to 2 inches in 
diameter, pale brown, dry to moist, 
very dense SM 

Final boring depth = 24.0 feet 

12.5 

18.4 

20.0 

- 
20.5 

- 
- 

410188 12.5 - 14.0 ss 

4101 89 15.0 - 17.0 ST 

' 

410190 17.5 - 19.5 SS (3") 

410191 20.5 - 21.5 ss 
4101 92 22.5 - 24.0 ss 

it-moon SamDle ST = Shelbv Tube SamDle 

18, 25, 3, 3 

17, 17, 22 

Description 
IUSCS Symbol] + 

16 MC, GS, AL 

14 MC 

Sample 
TvPe 

Gravelley clay, yellowish brown, 
subrounded gravel, moist, stiff, fill 
(GCI 

Lean clay with grevel to 1.5 inches in 
diameter, olive with black and light 
olive brown zones, moist, medium stiff 
to stiff CL 

Gravel stops at 10.0 feet, clay 
becomes sandy 

+Note: USCS Symbols in parentheses 
indicate visual classification 
Coordinates are NAD 1927 I I  

Laboratory Tests 

3 ' 3 ' 5  I I MC 

NA I 15 I MC, GS,AL, P, 

9.11 .14  I 15 I MC 

NA 1 0 1  

15, 41, 44, 42 MC, GS, AL, P, 
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Project No: PO1 54 

Boring No. G2-167 

Coordinates: N 477,895 E 1,379,603 

Ground Surface Elevation: 580.3 ft above MSL 

. .  . .  

Project Title: Geotechnical Investigation OU2 Waste Units 

Drilling Method: Mobile E-61 HSA 

Geologist: R. Nicks Date Completed: 0911 9/95 

GWLIDATE: Page 1 of 1 

Date Started: 09/18/95 

ss 

ss 
ss 

7,9, 12 

5, 8, 10 

6, 12, 20 

Notes: Samples collected per ASTM D 1586 and ASTM D 1587. Colors identified using Munsell Color Chert. Consistency based on Stendard 
Penetration Resistance Value. Screening reedings are in units above background levels. Soils visual description per ASTM D 2488 and soil 
classification per ASTM D 2487. Soil descriptions interpreted from field logs and laboratory results. 

it-spoon Sample ST = Shelby Tube Sar ss = I le - 
Sample 

No. 
Depth 
(ft) 

. Description 
[USCS Symboll* 

Sample 
Depth 
In) 

Sample Blows per 6" 
Twe I Recovery 

(in) 
Laboratory Tests 

0 Clayey gravel with sand, dark brown, 
very stiff, moist, with some sand and 
sc'ettered gravel to 3 inches in 
diemeter, fill GC 

41 0327 2.5 - 4.0 10 MC, GS, AL 

410328 5.0 - 6.5 14 MC 
5.3 

- 
8.3 

- 
13.5 

Fat clay, dark yellowish brown, very 
stiff, moist (CHI 

? F F  4, 10, 11 

41 0329 7.5 - 9.5 MC, GS, AL, P, 21 
Lean clay, yellowish brown, very stiff, 
moist, with silt layers to 3 inches from 
10.5 to 13.5 feet, CL 

Alternating layers of fat clay, brown, 
and lean clay, grayish brown, stiff to 
very stiff, moist to wet (CHI and CL 

41 0330 10.0 - 11.5 17 MC 
~~ 

12.5 - 13.0 410331 MC 2, 10, 9 

3, 10, 16 

18 

18 41 0332 15.0 - 16.5 MC, GS, AL 

410333 17.5 - 19.0 13 MC 
17.5 

- 
20.0 

- 
- 

Clayey silt, grayish brown, stiff, wet 
(ML) 

Sandy lean clay, dark grayish brown, 
very stiff, moist (CL) 

Becoming dark gray with scattered 
gravel at 22.5 feet 

410334 20.0 - 21.5 MC . 15 

15 41 0335 22.5 - 24.0 MC 

Final boring depth - 24.0 feet 

'Note: USCSt Symbols in parentheses 
indicate visual classification 
Coordinates are NAD 1927 
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Project No: PO1 54 

Boring No. G2-168 

Project Tide: Geotechnical Investigation. O U 2  Waste Units 

Drilling Method:'Mobile 561 HSA Date Started: 09/19/95 

Ground Surface Elevation: 576.0 f t  above MSL I GWLDATE: I P e g e L o f 1  

Coordinates: N 477,602 E 1,379,743 Geologist: R. Nicks Date Completed: 0911 9195 

to 112 inch in  diameter, mottled, dark 
greyish brown, and light yellowish 
brown, very stiff, moist, fill (CL) 

Fat clay, dark yellowish brown, very 
stiff, moist CH 

41 0342 

e 
Depth' Description 

(ft) IUSCS Symbol]. 

0.5 - 2.0 

Semple Sample Sample Blows per 6" Recovery Laboratory Tests 
No. Depth T m e  (in) 

(ft) 

2.5 - 4.0 

5.2 

13.5 

18.7 

Sandy silty clay, brownish yellow, very 410343 5.0 - 6.5 ss 8, 15, 21 14 MC 
stiff, moist CL-ML becoming grayish 
brown to brown at 10 feet 410344 10.0 - 12.0 ST NA 12 MC, GS, AL, P, 

Silt, grayish brown, stiff, wet, with 410345 12.5 - 14.0 ss 6, 8, 12 12 MC, GS, AL 
scattered gravel to 112 inch diameter 
ML 410346 15.0 - 16.5 ss 8. 8,  7 14 MC 

Sand, gray, wet (SP) 410347 17.5 - 19.0 ss 4, 5, 12 12 MC 

Sandy lean clay, dark gray, with 
scattered gravel to 112 inch diameter, 

20.0 I very stiff to hard, moist (CL) 

20.0-21.5 1 SS. I 13, 16, 18 I 18 I MC 410348 

000195 
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Proiect No: PO1 54 I Proiect Title: Geotechnical Investigation OU2 Waste Units 
~ 

Boring No. G2-169 

Coordinates: N 477,892 E 1,379,827 

Ground Surface Elevation: 578.5 f t  above MSL 

~~ ~ 

Drilling Method: Mobile E61 HSA Date Sterted: 0911 9195 

Geologist: R. Nicks Data Completed: 0911 9/95 

G W A T E :  114 inch in bottom of 
hole 9/21 195 

Page 1 of 1 

Notes: Samples collected per ASTM D 1586 and ASTM D 1587. Colors identified using Munsell Color Chart. Consistency based on Standard 
Penetration Resistance Value. Screening readings are in  units above background levels. Soils visual description per ASTM D 2488 and soil 
classification per ASTM D 2487. Soil descriptions interpreted from field logs end laboratory results. 
SS = Wit-sDoon SemDle ST = Shelbv Tube SamDle 

0 

Depth 
(h) 

Sendy lean cley with gravel to 1-112 410353 0.5 - 2.0 ss 4, 7, 9 . 15 MC 
inch in diameter, olive brown, very 
stiff, moist (CL) 

Description 
[USCS Symboll* 

Silty sand, dark grayish brown, very 
fine, very loose, wet SM 

Clay, gray, very stiff, moist (CHI 

Lean cley with sand, gray, stiff to very 
stiff, wet, scattered gravel to 112 inch 
in diameter (CL) 

Sandy lean clay with gravel, dark gray, 
very stiff to hard, moist (CL) 

Sample Sample Sample Blows per 6” Recovery Laboratory Tests I No. I Dg;h I Type 1 . 1 (in) I 

410359 15.0 - 16.5 ss 0, 2, 2 17 MC, GS, AL 

410360 17.5 - 19.0 * SS 5, 9, 12 12 MC 

410551 20.0 - 21.5 ss 3, 4. 6 17 MC 

410552 22.5 - 24.0 ss 10, 15, 16 20 MC 

410553 24.5 - 26.0 ss 7, 30, 34 16 MC 

25.5 

2.0 

Sand, derk yellowish brown, dense to 
very dense, moist (SW 

Final boring depth = 26.0 feet 

*Note: USCS Symbols in parentheses 
indicate visual classification 
Coordinates ere NAD 1927 

5 .O 

10.0 

- 
13.5 

15.0 

- 
- 
17.5 

18.0 
- 

7 

22.0 

- 

800298 
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" 2 8 1  
Proiect No: PO1 5 4  I Project Title: Geotechnicel lnvestiaation OU2 Waste Units 

Boring No. G2-170 Drilling Method: Mobile 5 6 1  HSA . Date Started: 09/05/95 

Coordinates: N 477,420 E 1,379,864 Geologist: J. Erjevec Date Completed: 09/05/95 

Ground Surface Elevation: 576.7 f t  above MSL GWLIDATE: Page 1 of 1 

Notes: Samples collected per ASTM D 1586 end ASTM 0 1587. Colors identified using Munsell Color Chart. Consistency based on Standard 
Penetretion Resistance Velue. Screening readings ere in units above background levels. Soils visual description per ASTM 0 2488 end soil 
classification per'ASTM D 2487. Soil descriptions interpreted from field logs and laboretory results. 
SS = Split-spoon Semole ST = Shelbv Tube Sample 

Depth Description Semple Sample Semple Blows per 6" Recovery Laboratory Tests 
(ft) [USCS Symbol]. No. Depth T w  (in) 

(ft) 

and bottom esh), black, loose to 
medium dense, dry 

olive brown, trace organics, trace 
gravel, very stiff, moist to wet CL 

Becoming herd to  very hard at 12.5 

yellowish brown, moist, stiff (CL) 

21.3 Poorly graded sand, yellowish brown, 4101 10 23.5 - 25.0 ss 26, 27, 28 15  MC 
dense, moist (SP) 

Final boring depth = 25.0 feet 

*Note: USCS Symbols in parentheses 
indicate visual classification 
Coordinates are NAD 1927 

000281 
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Boring No. G2-171 

Coordinates: N 477.31 5 E 1,380,039 

Ground Surface Elevation: 592.2 f t  above MSL 

2 8 1  

Drilling Method: Mobile 561 HSA Date Started: 03/06/95 

Geologist: J. Erjavec Date Completed: 09/06/95 

GWLIDATE: Dry Page _1_ of 1 

Project No: PO1 54 I Project Title: Geotechnical Investigation OU2 Waste Units 
1 I 

Silty sand (ash), black, loose to 
medium dense, dry to moist SM 

410111 2.5- 4.0 : SS 8. 8. 7 17 MC 

4101 12 5.0 - 6.5 ss 9, 8, 12 17 MC. GS, AL 

Notes: Samples collected per ASTM D 1586 and ASTM D 1587. Colors identified using Munsell Color Chart. Consistency based on Standard 
Penetration Resistance Value. Screening readings are in units above background levels. Soils visual description per ASTM D 2488 end soil 
classification per ASTM D 2487. Soil descriptions interpreted from field l o ~ s  and Iaboretory resuit6.- 

4101 13 

4101 14 

4101 15 

ss = ! 

Depth 
(W 

- 

7.5 - 9.0 ss 6, 5. 8 19 MC 

10.0 - 11.5 ss 6, 6, 11 16 MC 

12.0 - 14.0 ss 8, 7. 5. 5 21 MC, GS, AL, CON, 

18.2 

30.0 

36.3 

_ - -  . -  it-spoon Sample ST = Shelby Tube Sample 

Description 
[USCS Symbol]. 

Sample Sernple Sample Blows per 6" Recovery Laboratory Tests I No. 1 D;;;h 1 Type I 1 (in) 1 

Becomes wet et 17.5 feet I 410116 I 15.0-16.5 I SS I 0. l . ?  I 11 I MC 

Lean clay with sand, light olive brown, 
moist, stiff to very stiff CL 

Trace of fine gravel and sand at 20 
feet 

Sandy, silty clay, greenish gray, wet, 
stiff to very stiff CL-ML 

ming dark greenish gray at 32.5 

dense (SP) 410126 40.0 - 41.5 ss 15, 20, 25 17 MC 

410127 42.5 - 44.0 ss 20, 21, 25 16 MC 

Final boring depth = 44.0 feet 

*Note: USCS Symbols in parentheses 
indicate visual classification 
Coordinates are NAD 1927 
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GEOTECHNICAL TEST BORING LOGS FROM 

PRIOR INVESTIGATIONS 

ERAFSl \VOLl :RSAPPS\RSDATA\ 
0u-2\po-154\FLY&sFwu 4/16/96, 4:04pm, Rev. No.: 0 
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PROJECT N U M J X :  PO 90  

BORING NUHBER: GI-001 

GEOLOGIST: J. BANEY 

DRILLING -OD: AUGER iiioLLow Sreni 

PROJECT NAME: EROSION CONTROL AT TEE I R 1 m  PLYASH PILE 

COORDINAZES: PS 4690.95 PE 2351.67 DITE STARRD: 04/15/93 

ELeVATION: 541.05 PT DATE CONPISTZD: 04/16/93 

CWL: NA PACE 1 OF 5 

SAMPLE BLOWS RECOVERY USCS TSP 
NUKBER ON inches s m  

DESCRIPTION rim SAKPX =-s I -. 

. 

- - 
0 . 5  

1.0 

1.5 

2 . 0  

2 . 5  

3.0 

3.5 - 
4 . 0  

4.5 

5.0 

5.5 

6 . 0  

1 1 1 3  
10 35hrs 

#1/3 
10 3 5 hrm 

SANDY LEAN C I A Y  - S O R ,  BROWN (7.5YR 4 / 4 ) ,  WW PIASTICITX, 
mist 2 6 

SILTY SAND - LOOSE. DAM YELIDWISE BROWN (10YR 4/61, TRACE 
G m V E L  (.25 - -75  IS), It0161 2 6 

# 1 / 4  
I048 hrs 

SILTY S M D  - IIEDIUJI -E. DARK YELLOWISH BROW (10YR 4 / 4 ) ,  
TRACE GRAVEL (-2: - -75  I N ) ,  noxsr 6 6 

10 16 hra I 2 
Hnu I 20 p p  B/G - 
50 c p  2' O.D. S.S., 
140) Hammer 

Rnu c 20 p p  BIG - 
50 cpn 2' O.D. 8.6.. 
140) W r  

SANDY CLAY - SO=, VERY DARU CRAYISB BROWN (10YR 3 / 2 ) ,  LOW 
P W T I C I T X ,  IIOIST 

SANDY cur - SOIT, VERY DAM c R A y I s a  BROWN ( lorn 3/2), LOW 
PLASTICITY, norm 

I 

6 0.5 - 
10 1 6 h r s  I * 3 

'111 I I - 2 10 16 h r s  

I I I I 

I l l  1 1 1 1  1016hr. j  3 1 - .  1 
# 1 / 2  
l O 2 2 h r a  

- 
# 1 / 2  
1022hra 

- 
# 1 / 2  .- 
1022hra 

- 
# 1 / 2  
1022 hra 

5 RELBY 
TUBE 

SANDY LEAN CLAY - SOR, BROWN ( 7 . 5 1 R  4 / 4 ) ,  LOW PIASTICITX, 
nomr CL - 

CL - 
CL - 
CL 

Rnu I 2 0  pp B/G - 
50  cpn 3' O.D. 
SEIZ.BT, 24- p u s a  6 

SANDY LEN4 CLAY - SOR, BROWN (7 .SYR 4 / 4 ) ,  LOW PIASTICITY, 
MOIST 

anu - 20 p p  BIG - 
SBXLBI. 21- p u s a  
50 s p  3' O.D. 6 

SANDY LEN4 M Y  - SO=, BROm (7-5YR 4 / 4 1 ,  Lov PIASTICITX, 
MOIST 

Bnu - 10 p p  B/G - 
SO c p ~ l  3' O.D. 
SBELBY, 24. PUSH 

Hnu I 2 0  pp B/G - 
SO cpa 3' O.D. 
SBELBY. 24. PUSH 

6 

6 

Rnu - 19 ppm B/C 
50 c p  2' O.D. S.S., 
140) w r  0.5 - 
Rnu - 19 p p  BIG I 
50 cpm 2'  O.D. S.S., 
140) Eauzmor 

#1/3 I I I l l  
#1/3 
10 3 5 h r s  - 6 

I 
Bnu - 20 ppm BIG - 
50 cpm 2' O.D. S.S., 
140)  Hsmrncr 

# 1 / 4  SILTX SARD - )(ED- DENSE. DARX YELLOWISH BROWN (1OYR 4 / 4 1 .  Hnu 2 0  ppm BIG - 
1048hrs TRACE GRAVEL 4.2s - .75 I N ) ,  noxT 50 cpm 2' O.D. S.S., 

140) tlammr 6 7 

A-2 
000208 



P- - 28'3 '.. - 

PROJECP NUWKRr PO 90 

BORING NUHBER: G2-001 

GEOLOGIST: J. RANEI 

DRILLING HRROD: AUGER ( B O W W  STEH) 

PROJECT NAUEx EROSION COEllROL AT TEE IHACZFJE PLYASE PILE 

DATE D: 04/15/93 COORDINA?PS: FS 4690.95 PE 2351.67 

ELEVATION: 541.05 R DATE COMPLRXDr 01/16/93 

GYL: HA PAGE 2 OF 5 

SAWLE BLOWS RECOVERY 

TIHE SAHPLE 
NUHBER ON inches 

#1/4 
1048 hre - 6 

use TSF 
srn 

DESCRIPTION - 1 .  

#l/4 I I I I I 1  

1115 
105 5hrs 

11/5 
1055hrs 

#1/5 
10 5 5 hre 

- 11 1048 hrs 

SILTY SAND - DENSE, DAM YELIDWISE BRWN (1OYR I/(), TRACE Rnu I 20 ppn B/G - 
50 cp 2.  O.D. S.S., 
140# 8-r 

GRAVW. ( .25  - .75 IN), norm 13 6 

Bnu - 70 ppn B/G - 
50 cp 2' 0.0. S.S., 
1401 w r  

SILTY SAND - DENSE, DARK IELLOYISE BROWN ( 1 0 n  4 / 4 ) ,  TRACE 
GRAVEL 1 - 2 5  - .75 IN), noIsl 16 6 

Enu - 20 pp B/C I 
50 cpn 2. O.D. S.S., 
140) m m m r  

SILTY SAND, GRAVELLY - DENSE, DARX -SE BRWN ( 1 0 n  4 /  
. 4 ) ,  APPROI- 201 GRAVEL 1.25 - - 7 5  IN), MOIST 26 6 

(116 
11 1 Ohrs 

#1/6 
IllOhra 

#1/6 
lllOhre 

#1/6 
11 10hra 

I I I  
Enu - 20 p p  B/G 
50 cpn 3. O.D. 6.6.. 

SILTY SAND - weDxun DENSE, DIRI( -BE B R Q ~  ( i o n  4/4) ,  
no1s-r 

SM 140) B . w r  31 6 

Enu - 70  B/G - 
SO epn 3. O.D. S.6.. 
1401 -r 

Nnu - a0 p p  BIG - 
SILTY SAND - m m u n  DENSE, DMX n z u m s e  BROWN ( i o n  4/41, 

SM HOIST 22 6 

SILTY SAND - neDiun DENSE, DMX TELLOWISE BROWN ( i o n  4 / 4 ) ,  
n o i n  50 epn 3' O.D. 6.6.. SM 140) a-r 15 6 

Enu - 20 p p  B/G 
50 cpn 3' O.D. 5.6.. 
1401 hmmr 

S I L ~  SAND - m I u n  DMSG, DARX TZLLOWISE mom ( i o n  4 / 4 1 ,  

SM MOIST 16 6 
, 

#1/7 
1130hre 

#1/7 
11 30hre 

anu - zo pp B/G - 
50 cpp 3. O.D. 6.6.. I I I  140) 8.rrr 

#1/7 G R A ~ T  - - m x u n  DPSSE, DMX -ISH BROWN ( i o n  41 
4 ) .  SAND YELL GRADXD, APPROX. 101 Bum 1.25 - 1.0 IR), 1130hrs1 19 1 6 I MOIST 

Rnu - ao BIG - 
50 c p  3' O.D. S.S., 
140# E-r 

Rnu I 20 pp B/G 

GRAVELLY SAND - m m n  DENSE, DARX IELCOYISR BROWN ( i o n  41 
4 ) .  SAND YW GRADED, APPROI. lo\ GRAVEL (.IS - 1.0 IN), 
no I ST 17 6 

GRAYELLY SAND - m I u n  DENSE, DNU IEWWISR BROWN ( i o m  41 

noxsr 140)  E-r 
50 epm 3' O.D. S.S., 4 ) .  SAND WFLL GRADED, APPROX. 101 GRAVEL 1-25 - 1.0 IN), 2 3  6 

Enu - 20 PpI B/G - 
50 cpa 3. O.D. 6.6.. I I I  1401 a r  

G R A m T  SAWD - m I m t  DZNSE, DARX rpJLIwISB BROm ( 1 0 n  4 /  

HOIST 
~iiihral 18 I 6 I 4 ) ,  SAND UUL GRADW, APPROX. 101 GRAVEL 1-25 - 1.0 IN), 

'NOTES: SAJWLES co~C'L?XI PER AsR( D-1586 AND AsRl D-1587. COu)RS INDmIFIED USING HUNSELI. COLOR CBIJlf. CONSI-CI W W  08 

PENETRATION RESISTAJXE IBLOVS/R'T). ALL FERMCO SCREPIING FOR ORGANICS AND =A/- AT OR BELOY BAaGRQvHD -. 
I 
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PROJECT NUMBER: PO 90 

BORING NUWER: G2-001 

GEOLOGIST: J. 

DRILLING HETROD: AUGER (ROLLOW SPEn) 

PROJECI HAIIE: EROSION C O ~ O L  XI ZBE ~mcnwz nyAsB PILE 

COORDINATZS: ?S 4690.95 PE 2351.67 DATE STARTED! 04/15/93 

ELEVXfIONr 541.05 ?T DATE COKPLETED: 04/16/93 

GVL: NA PAGE 3 OF 5 

Bnu - 15 ppm BIG - 
50 cpa 3' O.D. 5.5,  

16.5 I ::::hrsl 14 I 6 I MOIST I l l  1408 -r 

GRAVEU,Y SAND - m z u n  DEWSE, DARX YELLWISR BROWN (iom 4 /  
4 ) .  SAND WELL GRADED, APPROX. 108 GRAVEL (-25 - -50  IN), 

DEPTH SAJWLE BLOWS 
FT NUMBER ON 

TIME SAHPLE 

RECOVERY USCS rs€ 
rnchsm syw 

DESCRIPTION R E M S  I 
_ .  - 

'NOTES: S W L E S  COLtEcpeD PER D-1586 AND ASTI4 D-1587. COmliS I m m I P I E D  USING HUNSELL COLOR CBARZ. CORSISTPNCT BASED ON 
PEHE?RArION RESISTANCE (BLOYSI lTl .  ALL FERltto S-ING FOR ORGANICS AAD =A/- AT OR BELOW BACXGROUHD m. 

I 

14.5 

15.0 

15.5 

1 6 . 0  , 

A-4 

81/8 GRAVELGY SAND - m z u n  DISNHW, DARK IELLOYTSB BROW ( i o n  41 Rnu 20 ppn B/C - 
1137hrs 4 1 ,  SAND Yew. GRADED, APPROX. 108 GRAVEL (-25 - .SO IN), 50 cpm 3. O.D. S.S. 

noIsT 1408 -or 20  6 

8118 GRAVEUY s m  - m I u n  DENSE, DARI( I ~ L U I ~ S E  BROW ( i o n  41 Bnu - 20 ppn B/G - 
1137hrs 50 C p  3' O.D. S.S. 

1408 w r  
4 ) .  SAND WeLL GRADED, APPROX. 10% GRAVEL (-25 - .SO IN), 14 6 noIm 

81/8 GRAVELGY SAND - m I u n  DENSE, DARX 'IELLOYISR BROWN ( i o n  41 Enu - 20 p p  BIG - 
11 37 hrs 50 cpm 3. O.D. S.S. 

1408 E-er 
4 ) ,  SAND WELL GRADED, APPROX- 108 GRAVEL ( - 2 5  - -50  IN), 17 6 HOIST 

t 1/8 GRAVELLY SAND - m I u n  DENSE, DARX TELLOWISR -BROW ( i o n  41 Rnu 20 p p  B/G - 
,21 I 6 I MOIST I I 1 4 0 8  E-r 

1137hrs 4 1 ,  SAND WELL GRADED, APPROX. 108 GRAVEL ( - 2 5  - .SO IN), 50 c p  3' 0.0. 5.5,  

000210 

17.0 

17.5 

18.0 

18.5 

19.0 

19.5 

20.0 

8119 SAND - m I u n  DPSSS, DARX YEUOWISR BROWN ( i o m  4 / 4 1 ,  WID Rnu - 15 p p  B/G 
1150hrs 50 eplD 3. O.D. S.S. nEDIun GRAINED - POORLY GRAD=, TRACE GRAVEL (-25 - - 5 0  IN), 

norm 1404 hmmor 19 6 

81/9 SAND - HEDIUM DPISE. DARX -1SR BROWN ( 1 0 n  4 / 4 ) ,  S M D  Bnu - 15 pp B/G - 
1150hrs SO C p  3' O.D. S.S. MEDIUM GRAINED - POORLY GRAD-, TIucE GRAVEL (-25 - - 5 0  IN),- 

MIST 1404 a-r 27 6 

81/9 SAND - m I u n  DENSE. DARX IELu)vxsa BROWN ( i o n  4 /41 ,  SAND Enu - 15 pp B/G - 
1150hrs 50 C p  3' 0.0. 6.0, MEDIUM GRAINED - POORLY GRADED, "RACE GRAVEL (-25 - -50  IN), 

6 MOIST 1408 a-r 30 

#l/lO SHELBY SAND - UNCONSOLIDATED (EEAVING), DARX TELLOVISR BROWN (1OIR Enu - 2 0  p p  B/G 
1320hrs TUBE 50 Ppm 3' O.D. 4/41, SAND MEDIUM GRAINED - POORLY GRADED, lRAcz GRAVEL ( - 2 5  - .SO IN), WET SHgLBY, 18. PUSE 

Rnn - 20 pp B/G 

IN), WFZ SEELBY, 18- PUSE 

6 

81/10 - UNCONSOLIDATEDI D A W  -166 BRWN (10TR 4 / 4 ) ,  
132Ohrs SN4D WDIUM GRAINED - POORLY GRADED, TRACE GRAVEL ( - 2 5  - .SO 50 PpD 3. O.D. 

a m  - 20 p p ~  BIG - 11/10 SAND - UNCORSOLIDATED, DAM TELLOUISE artom (lorn 4 / 4 1 ,  
1320hrs WID m m u n  ut~~tits - POORLY WED, TRA& GRAVEL ( A  - .so 50 epn 3. O.D. 

6 IR), W E r  BEELBY. 18' PWLH 

AoGgLeD 20 - 23 R 



PROJECl  NunetRI PO 90 

BORING NUMBER: 6 2 - 0 0 1  

GEOLOGIST: J. BANEY 

P R o J . c T  NAME: lROSION CORZROL AT TEE INACTIVE n Y A S B  PIU 

COORDINATES: ?S 4 6 9 0 . 9 5  lT 2 3 5 1 . 6 7  DATE D: 0 4 / 1 5 / 9 3  

ELEVATION: 5 4 1 . 0 5  PT DATE COWPLRZD: 0 4 / 1 6 / 9 3  

Bnu 20 p p  B/G I 
SO Cpn 3' O.D. S.S., 
1401 E-r 

DRILLING METBOD: AUGER (8O-w 

Bnu - 20 p p  B/G - 
SO c p  3' O.D. S.S., 
1 4 0 8  m r  

PAGE 4 OF 5 GYL: HA 

nnu - 20 p p  BIG I 
50 c p  3. O.D. S.S., 
1401 B-r 

DEPTA S A K F ' S  BLOWS 
E NUHBER ON 

YIHE S W L E  

21.5 

22.0 

22.5 

1 

2 3 . 0  

11/11 

31 1 3 3 3 h r B  
2 3 . 5  

11/11 
1333hrs 27 24.0 

81/11 
3 3  1333hrm 

24.5 

11/11 
1333hrs 32 

2 5 . 0  

2 5 . 5  

26.0 

2 6 . 5  

27.0 

27.5 

2 8 . 0  * 

AUCEUED 25 - 28 rP 

RECOVERY USCS 'PSF 
inches s m  DESCRIPTION 

SAND - DENSE, DARX IELLQWISB BROW ( 1 O I R  3 / 4 ) ,  IIEDIUM 
GRAINPD - POORLY GRADED, TRACE GRAVEL ( - 2 5  - .50 I N ) ,  WLT 6 

SAND - DENSE, DARX YELLOWISH BROW (10YR 3 / 4 ) ,  IIEDIUn 
G W N E D  - POoRLI GRADED, T R A a  GRAVKL ( - 2 5  - .SO I N ) ,  WLT 6 

SIND - DZNSE, DARK TELlAUISB BRQm ( lo rn  3 / 4 ) ,  PIEDIUn 
GRAINZD - POORLY GRADZD, ma GRAVEL (.25 - .so IR), WLT 6 

- 

A- 5 



GEOLOGIST: J. WHEY 

DRILLING =OD: AUGER f E O W W  m) 

ELEVATION: 5 4 1 . 0 5  A DATE COI(PLR'ED: 0 4 / 1 6 / 9 3  

GWL: HA PAGE 5 OF 5 

t.- - 2-87  
m. - 

PROJECT NUMBER: PO 90 

a 

a 

BORING NUI(BER: G2-001 I COORDINATES: PS 4 6 9 0 . 9 5  PE 2351.67  1 DATe STARTED: 0 4 / 1 5 / 9 3  

I I I I 
inchsm DESCRIFTION 

.. 
m-. I 

I I I I 
Bnu 10 p p  B/G - 
SO cpn 3. O.D. 6 . 5 . .  1 140)  h m w r  

WeLt GRADED SAND WITH SILT - DENSE, D m  IELLOYISB BROWN 
( lorn 4 / 4 ) ,  WR 6 

WELL CRADW SAND WITB SILT - DEHSE, DAUK IELLOWLSE BROWN 
(lorn 4 / 4 ) ,  WFX 

Enu - 20 p p  BIG - 
50 cpn 3' O.D. S.S., 
140)  w r  

WELL GRADED SAND W I T 8  SILT - DENSE, DARX IELLOYISB BROWN 
(1OYR 4/41, WET 

2 9 . 5  

Hnu - 2 0  BIG - 
50 cpm 3' O.D. S.S., 
140)  Uamasr 

auCglCgD 30 - 33 Fr 

Bnu - 20 pp B/G I 
50 cpo 3' O.D. S.S., 
1404 8-r 

Bnu - 2 0  pp B/G - 
SO cpo 3. O.D. 6 . 6 . .  
1 4 0 t  Ea8mmr 

sw-st4 

30 .5  

3 1 . 0  

I I I 31.5  I 

3 2 . 9  

1 I I I 

6 Bv-sn 

Bv-sn 

I 

# 1 / 1 3  
1414hrm 34 6 3C.O 

8 x 1 1 3  
1 4  l4hre 36  - 34 .5  

- 3 5 . 3  34 

-ED SAND WITB SILT - DENSE, DARX 'IEWLnnSB BR0Y)o 
(10YR 4 / 4 J ,  WR 

f 
A-6 



PROJECT NUMBER: PO 90  

BORING NUHBERI G2-002 . 

GEOLOGIST: J. EANEY 

DRILLING m O D :  AUGER (BOLLOW S R W )  

PROJE- NAME: EROSION CONTROL AT TEE IIPACPIW ?LYASE PILE 

COORDINATESr PS 1763.54 PE 2351.67 DATE STARTID: 04/20/93 

ZLEV&3ION: 577.09 DATE CoWpLElZD: 04/21/93 

GYL: NA PAGE 1 OF E 

DEPTH SAMPLE BLOWS RECOVERY 
FT NUHEER ON inchsm 

TIHE SAIU'LER 

uscs TSF 
STH 

-s I DESCRIPTION 

I 

2.0  

3.0 

Bnu . 5  p p  B/G - 
50 c p  3. O.D. S.S., 
3 0 0 )  B-r 

Rnu - .5 ppn B/G I . 
50 e p  3. O.D. S.S., , 

3000 -r 

Rnu - . 5  ppn B I G  I 
50 cpm 3. O.D. S.S., 
3000 B-r . 

6 

6 

SILTY CLAY - MEDIUH STIFF, DARX OLIVE tluI ( 5 Y  3/2), 
HODERATELY PIASTIC, TRACZ GRAVZL ( - 2 5  - 1.0 IN), HOIST 

FLY A68 - LOOSE (VERY Low DEHSITT), BWCX (N2.5/ ), QUIN 
SIZE - SILT TO PINE, NON PWTIC, lRAcE S U G  ( - 2 5  - -75  IN) 
SUB-ROUNDED, HOIST 

FLY ASE - LOOSE ( m y  tow DENSITY), ma (N2.5/ 1, u t i  

1202hra 
*2/1 I SILTY CLRY - wDIUH STIFF, DAM OLIVE GRAY (5Y 3/2), 

HODmTZLY PLASTIC, HOIST 6 

SILTY CLAY - WEDIUH STIIP, DARK OLIVE GRIT (SI 1/21 ,  
HODERXCZLY PLASTIC, TRACE G R A V X ,  (-25 - 1.0 IN), HOIST 6 

GRAVELLY CWY. SILTY - WDIUH STIFF, DARK OLIVE GRIT ( 5 1  3 /  
2) WITR OLIn BROWN (2.5.1 1 / 4 1  MQCPLE, HODERAIELI PUSTIC, 
GRAVEL 1.25 - .5  IN), HOIST 4 

0 . 5  

3 - 

I I I  
~ 

2 . 5  - 
3 . 0  - 
3.5 - 
4 . 0  

- 

#2/2 
1210hra 

Bnu - .I ppn B/C - 
50 cpn 3. O.D. S A . ,  
300)  w r  

Bnu I .I pp B/G 
50 cpn 3. O.D. 6.9.. 
300) w r  

Enn - 1  ppn D/G I 
50 cpo 3. O.D. S.S., 
3008 -r 

Rnu I .I BtG - 
50 cpn 3. O.D. 6.9.. 
3004 E-sr 

3 - 
4 - 
3 - 
3 

#2/2 
1210hra 

a212 
1210hra 

#2/2 
1210hra I - SILT TO ?In, WON PWTIC/hCE SI& (-25.: -75 IN) 6 I SUB ROUNDED, HOIST 

# 2 / 3  
1219hra 

S m B Y  
TUBE 

PLY A S H  (SILTY SAND) - LOOSE (VERY u)y DKUSITY), EUCI( Bnu - -2 p p  BIG - 
ROUNDED, HOIST SM 8-T. 24' PUS8 
(82.5/ J ,  NOH PLASTIC, TRACE SWG 1-15 - -75 IN) SUB- 50 epa 3' O.D. 6 4.5 - 

#2/3 1 
1219hrO 

&Y ASE (SILTY S M D )  - LOOSE ( W R Y  Loy DZHSITY), BlAclt 
(H2.5/ ), NOH PWTIC, TRACE SIAC (-2s - .?5 IN) SUB- 
ROUNDED, HOIST 

. 

SM 
Bnu - .2 pp B t G  I 
50 cpn 3' O.D. 
6-T. 24' PUSE 5 . 0  

5.5 

6.0 

12/3 
1219hrO 

F L Y  A S B  (SILTX SARD) - LOOSE (VERT Lov -IT?), BlAclt Enu - .2 ppn B/G - 
(N2.51 ), NOR PWTIC, rru& SlAG (-25 - -75  IN) SUB- 
ROUHDED, HOIST 

50 cpa 3. O.D. SM SHeLBT, 34' PUSE 

12/3 
1219hrO 

FLY ASB (SILTY SAND) - W S E  (VCRY Loy D m m ) ,  BlAclt Enu - - 2  p p  B/G I 
(N2.5/ ), ION PLASTIC, TRAC8 SIAC 1-35 - -75  IN) SUB- 50 C p  3. O.D. 

flnu - 0 p p  B/G - 50 
p p  3' 0.0. S.6., 
300) 8-r 

Hnu - 0 ppm B/G - 50 
p p  3' O.D. S.S., t 3 0 0 )  -r 

F L Y  Wfl - VERI LOOSE (VERY MI DENSITY), BLACX (N2.5/ 1,  
GIUIN SIZE - SILT m PINE, RON PIASTIC, 7 U C Z  S U G  (-25 - 

FLY ASE - VERY LOOSE ( V E R Y  Low DENSITY), B U C X  (N2.5/ ), 
GRAIN SIZE - SILT TO FINE, NOH PIASTIC, TRACE SWG ( - 2 5  - 
. 75  IN) SUB-ROUNDED, DRY 

2 - 
1 

1250hra 

1250hra 

- ~ ~~ ~ 

NQRS: SAHPLES COLLE- PER ASTH D-1586 AND Asrn D-1587- C0U)RS INDmCIKD VSIffi HUNSEW. COLbR CBART. CONSISTENCY BA8W ON 
p m T I O N  RESISTANCE (BLOWS/R). ALL PERWCO SCRELRING FOR ORGANICS UID B E u / c I v o u  AT OR BELOV m G R O U l i D  LEVGLS. 

00021L3 A- 7 



PROJECT WnaBR: PO 90 

BORING NUMBER: 62-002 

GEOLOGISP: 3 .  EMTEY 

DRILLiNG -OD: AUGER ( B O U W  S!fEM) 

FLY ASE - VERT LOOSE (VERT I D W  DENSITY), BIACX (NZ.S/ ), 
GRAIN SIZE - SILT TO FINE, NON PIASTIC, TRACE SIAC ( .25  - 
- 7 5  IN), SUB-ROUNDED, DRY 6 

PROJXI w t  EROSION C O ~ O L  AT me I H A ~  nnsa PILE 

COORDINATESt TS 4763.54 ?E 2351.67 DATE ST-: 04/20/93 

?ZEVATIONs 577.09 F T  DATE COMPUSZD: 04/21/93 

CYL: NA PACE 2 OF 8 

Hnu .O pp BIG - 
SO c p  3. O.D. 5.8.. 
3001 Emmar 

DEPTH SAWLE BLOWS RECOVERY 
FT NUllBER ON inches 

DESCIUPTION TIBE SAWLE 

USCS TSF 
S T I  

RE- I 

Hnu - .2 pp BIG - 
50 cpn 3. O.D. S.S., 

1 8 . 5  1 '"'hrnl 2 1 6 I .75 IN), SUB-ROUNDED, DRY I I I  3001 B-r 

PLY ASE - VERY LOOSK (VERT Loy DENSITY), EIACX (N2.5/ ), 
GRAIN SIZE - SILT TO PINE, NON PIASTIC. TRACE SIAG ( - 2 5  - 

.~~ 

1214 
1250hrs - 1 8 . 0  

i 

130 lhrs 

130 1 hrs 

1215 
130lhrs 

10.0 

FLY A S R  - VERY LOOSE (VERY I D W  DENSITY). B U C X  (N2.5/ ) ,  
GRAIN SIZE - SILT Iy) PINE, NON PIASTIC, m C E  SLAG (.25 - 
. 75  IN), SUB-ROUNDED, DRY 

FLY AS8 - VERT LOOSE (VERT Low DENSITY), BIACX (NZ.S/ ), 
GRAIN SIZE - SILT TO FINE, NON PLASTIC, 'LRACE SIAC 1.25 - 
.75 IN), SUB-ROUNDED, DRY 

Enu -2 p p  B/G - FLY ASE - VERT (VERT Low DENSITY), B U C X  (#2.5/ ), 
GRAIN SIZE - SILT TO PINX, NOW PIASTIC, TRACE B U G  (-25 - 50 cp 3' O.D. 6.5.. 

3001 E-r 1 6 .75 IN), SUB-ROUNDED, DRY 
I 

Hnu - .2 pp B/G - 
50 cpo 3' O.D. S.S., 
3001 8-r 

12.0 

12.5 

13.0 

13.5 

Hnu - .2 $p B1G - 
50 cp 3' O.D. S.S., 
3001 W r  

~ ~ 

Hnu - .I pp B/G - 
SO cpa 3. O.D. 
S-T, 24' PUSE 

12/6 F L ~  ASB (SILTY ~AIID) - VERT LOOBI (VERT LOU DERSIZY), BUCX 

SM 1307hrs (N1.51 ), NOR PIASTIC, lRAa SXAG ( - 2 5  - .75 IN), SUB- 
ROUNDED, DRY 

12/7 
1612hrs 

n r  ASE - VERT IDOSE IVZRY LAI DZRSITYI, ma (~ 2 . ~ 1  1,  Bnu- 1.6 pp B/G - 
.75 IN), SUB-ROLlBD~, DRY 300# -r 
GRAIN SIZE - SILT 'PD ?Ia, ROR PIASTIC, TRACE SLAC (.2S - SO epo 3' O.D. S.S., 3 6 

#2/7 FLY ME - VXRT LOOSE (VERT to* DPISITY), BUCX (ti2.w ), Enu- 1.6 epo B/G 
1612hrs GRAIN SIZE - SILT 'PD TIat, YOB PIASTIC, m C E  SIAC (.2S - 50 cp 3' O.D. S.S., 

.75 IN), SUB-ROU?lDED, DRY 3001 E-r 2 6 

1217 PLY AS8 - VERT WOSE (VERT Low DERSITT), B U C X  (N2.5/ ), Rnu- 1.6 pp B/G - 
50 C p  3' O.D. S.S., GRAIN SIZE - SILT TO PINE, YON PIASTIC, TRACE S U G  ( . 2 5  - 

. 75  IN), SUB-ROUNDED, DRY 3001 Emmer 1 4 1612hrs 

F L Y  ASE (SILTY SIRD) - VERT LQOSE (VERT Low DENSITY), BIACX Bnu - .2 pp B/C - 
(NZ.S/ 1, NON P-C, ma SLAG (.2s - .75 IN), SUB- 
ROUNDED, DRY 

SO cpn 3' O.D. 
S X L B T ,  24' PUSE 

Rnu - .2 ppn B/C - 
50 cp 3' O.D. 
SXLBT, 24' PUSE 

FLY ME (SILTY SAND) - VERT LQOSE (VERT Loy DENS=), BIACX 

ROUNDED, DRY 
(~2.51 1, NON PIASTIC, ma SXAG ( .ZS  - .7s IR), SUB- 
PLY ASB (SILTY SAND) - VERT UK)SE (VERY LOW DENSITY), B U C X  Hnu - .2 epo B/C - 

50 cp 3. O.D. 
SBELBT. 24. PUSE 

(N2.5/ ), NON PIASTIC, T R X Z  SLAG ( - 2 5  - - 7 5  IN), SUB- 
111.5 1 "g'hrol 1 6 1 ROUNDED, DRY 

1217 
1612hrs - 2 14.0 

NQPES: SlulpLES COLLERED PER ASTM D-1586 AND ASTM D-1587. CO- IUD-TIED USING.HUNSELL COLOR CBART. CONSISTERCY BASZD OR 

PENETRATION RESISTANCE (ELOWS/PT). PERHCO SCREENING FOR ORGWICS AND BRA/- AT OR BEtow BACXGROUND LEVElS. 

A-a 



i PROJEC Nu-: Po 90 PROJLCl M i  EROSION CONTROL Af TEl! ItZACTF?E VTASH PILE 

BORING NUMBER: GI-002 coom~mms: rs 4763.54 PE 2351.67 DAfE STARTW: 04/20/93 

GEOLOCIST: J. EANl?T EXZVATION: 577.99 pf DAfE COMPLFTED: 04/21/93 

I 
DRILLING ILCPBOD: AUGER ( H O W W  M I  GWL: NA PAGE 3 OF a I 

I I I I I I I 

82/11 
I 808 hrs 

20.5 

(2111 
1808 hre 

21.0 

DESCRIPTION 

FLY X S H  - VXRT Sorr (VZRT Low DENSITY), B U C X  (N2-5/ ), Rnu- 4.8 ppn B/G - 
GRAIN SIZX - SZLI r0 FIRE, RON PIASTIC, TRACE SLAG ( - 2 5  - 50 cpm 3' O.D. S.S., 

3008 H-r 2 6 .75 IN), SUB-ROW3ED. DRY 

FLY As8 - VERT SO?7 (-I Low DENSITY), BUCK (N2.5/ ) ,  Rnu- 4.8 p p  B/C - 
GRAIN SIZE - SKI.? ZQ FINE, NOH P W T I C ,  TRACE SLAG 1.25 - 50 3' O.D. S.S., 

3001 8-r 2 6 -75 IN), SUB-WWDED. DRY 

FLY WE (SILTY SAND) - VERT SOPP (VERI LOW DENSITI), BUCK Rnu- 1.8 p p  B/G - 1 2 / 8  S R U B Y  
1615hrs TUBE (N2.5/ 1, NON P M I C ,  TRACE SIAC ( - 2 5  - -75 IN), SUB- 50 qmn 3' O.D. ML SRELBT, 24' PUSE 6 14.5 ROUNDKD, DRY 

11/13 ?LY A S H  (SILTX SASD) - VERT SOFT (VtRI LOW DENSITX), BLuLlt Enu- 1.8 pp B/G - 
1615hrs 50 cpm 3' O.D. 6 ROUNDKD, DRY ML 6-X, 24' PUS8 

(N2.5/ 1,  WON PLASTIC, TRACE S U G  1.25 - -75 IN), SUB- 
15.0  

8 2 / 8  FLY ASE (SILTY SAND) - VERT SOPP (VERY LOW DENSITY), BLACK Rnu- 1.8 p p  B/G - 
1615hra 50 3' O.D. 6 ROUNDED, DRY ML SEtBY, 24' PUSH 

(N2.5/ 1,  NON P W T I C ,  TRA- S U G  ( . 2 5  - .75 IN), SUB- 
1 5 . 5  

FLY A S H  (SILTY SAND) - VERT SO- (VERI L O W  DENSITX), BLACK Rnu- 1.8 p p  B/C - 
(N2.5/ ) ,  WON PLASTIC, TRACE S U G  ( - 2 5  - -75 IN), SUB- 50 qmn 3. O.D. 

I I I ROUNDW. DRY l M L  1 I S m X ,  24' PUSH I 16 .0  

6 

17.5 

- 18.0 

12/10 
18.5 2 1649hrm 6 

#2/10 

19.0 1 1649hrs 6 

- 18.0 

12/10 
18.5 2 1649hrm 6 

FLY A S R  - VERY S O R  (VERT LOW DENSITY), Bum (N2-5/ ), anum 5.0 ppn B/c - 
GRAIN SIZE - SILT ZQ ?IRE, NON PLASTIC, TRACE B U G  (.25 - 50 cp 3' O.D. S.S.* 
-75 IN), SUB-ROUNDED, DRY 3001 w r  

P L Y  W R  - VERT SOFT (VERT Lov DENSITY), B U C X  (N2.5/ 1 ,  mu- 5.0 pp B/G I 
GRAIN SIZE - SILT TO rim, NON PLASTIC, ma SUG ( 2 5  - 50 cpn 3' O.D. S.S., 
.75 IN), SUB-ROUUDXD, DRY 3001 B-r 

PLY AbE - VERT SOFT (VERI Lov DENSITY), B U C X  (R2.5/ ) *  Enu- 5.0 p p  B/C - 
GRAIN SIZE - SILT r0 ?I=, NON P W I C ,  TRACE S U C  (-25 - 50 epa 3. O.D. S.S., 
.75 IN), SUB-ROWRDXD. DRY 3001 8-r 

FLY WbB - VERT SOFT (VERT Unr DENSITY), B U C K  (N2.5/ 1, nnu- 4.8 p p  B/C - 
GRAIN SIZE - SILT TO FINE, NON PLASTIC, S U G  ( . I S  - 50 cp 3 -  O.D. S.S., 
-75 IN), SUB-ROUUDXD, DRY 3001 m r  8 

18:s - 18.8' SILm M Y  - SO=, DARX -IS6 BROWN ( lo= 1.5 Rnu- 4.8 p p  B/C - 
P m c ,  WIST 3001 w r  
4/S)  YITR BRCUtIISE W (10YR 6 / 0 1  I(-, llODKRAllzLI- 50 epn 3. O.D. S.S., , 

12/10 PLY W B  - m T  SOR (VERT u)y DENSITY), BIACX (N2.5/ ), Rnu- 4.8 pp B/G 
16 49 hrs GRAIN 8121 - SILT 20 ?I=, NON PLASTIC, TSACE S U C  ( - 2 5  - 50 cpn 3. O.D. .S.S., 2 3 .75 IN), SlJB-RQrmDQ), DRY 3001 8.ll..r 19.5 

12/10 
1649 hrs - 1 20.0 

A-9 



PROJECT NUMBER: PO 90 

BORING NUMBER: GI-002 

GEOLOGIST: 3.  EANEY 

DRILLING ~ E O D :  AUGER (HOLLOY s n n )  - 
DEPTH 
F? 

- 

21.5 - 
2?.0 - - 
22.5 - 

23.0 - 
23.5 - 
24.0 - - 
24.5 - 
25.0 - 

P R O J M  NAME8 llROSION COKlROL AT TEE INACTIVE PLYASR PILE 

COORDINATES: FS 4763.54 PE 2351:67 DATE SZARTEDi 04/20/93 

W A T X O N :  577.99 PT DATE COUP-: 04/21/93 

PAGE 4 OF e CWL: NA 

125.5 

USCS 
srn 

126.0 

TSP 

RE- I 

126.5 

12/11 
ieoehrs 

1 2 / 1 1  
i eoehre 

12/12 
lel2hrs 

(2112 
i 8 12 hrs 

12/12 
1812hrs 

#2/12 
1812hrs 

DESCRIPTION 

Rnu- 4.8 p p  BIG - PLY ASE - VERY SOPT (VERY LOW DENSITY), BLRCX fN2.51  ), 
GRAIN SIZE - SILT I O  PINE, NOH P W I C ,  TRACE B U G  (-25 - 50 cpm 3' O.D. S.S., 1 6 .75 IN), SUB-ROUNDED, DRY 3008 8-r 

BOTIQM ASE - BUCX (N2.5/ ), M O S T  G R A V U  SIZED 1-25 - - 7 5  Rnu- 4 .8  p p  B/G - 
IN), SUB-ROUNDED, ASR - FINE To COARSE GRAIHED, MOIST 50 cpm 3. O.D. S A . ,  2 4 3 0 0 8  8-r 

FLY ASE - VERI SOPT (VeRI LOW DENSITY), BUCK l N 2 . 5 /  ), Rnu- 5.2 ppm BIG - 
GRAIN SIZE - SILT m rxm, WON PWTIC, TRACE SUG 1.25 - 50 cplp 3' O.D. S.S., 

6 .75 IN), SUB-ROUNDED, DRY 3008 E - t  1 

Rnu- 5.2 ppm BIG - FLY A S H  - VERY SOPT (VERY Lov DENSITY), B U C K  ( N 2 . 5 1  1 ,  
GRAIN SIZE - SILT I O  PINE, NON P W T I C ,  TRACE S U G  1-25 - 50 cpm 3. O.D. S.S., 1 6 .75 IN], SUB-ROUNDED, WE1 3001 E-r 

Enu- 5.2 p p  BIG - FLY ASE - VERY SOFT ( V E R Y  I.QW DENSITY), B U C X  (N2.51  ), 
GRAIN SIZE - SILT I O  PINE, NON P W T I C ,  TRACE S U G  (-25 - 50 cpm 3' O.D. S.S., 1 6 .75 IN), SUB-ROUNDED, WE1 3008 B-t 

23.5 - 23.7' F L Y  ASE - EUCK/GREI/RUFI COLORED, COARSE . Rnu- 5.2 p p  B/G - 
GRAINED. WET. 23.7 - 24.0' SILTY CLAY - SOPT, DARX 50 cp 3' O.D. S.S., 6 'llELtwISE BROWN, TRACE GRAVZL. WLZ 3008 E-r 4 

12/13 
1820hrs 

#2/13 
1 e 2 0 hrs 

12/13 
1820hrs 

82/13 
1820hrs 

12/14 
1842hrs 

12/14 
1842hrm 

#2/ld 
1842hrO 

SRELBY SLOUGE - ASE AND SILTY CUI 
TUBE 6 50 cpm 3' O.D. 

Bnu- 8.2 pp B/G - 
S K U B Y ,  1E. PUS8 

SANDY LEU CUI - VERY STIF?, DARK -168 BROWN (10IR 4 /  Rnu- 8.2 pp BIG - 
0, MODERATELY PWTIC, noIsT SO cpm 3. O.D. CL SBELBI, 18. PO88 6 

SANDY LEU4 C U I  - VERY STIF?, D A W  YELLOWISR BROWN (IOYR 4 /  Rnu- 8.2 p p  0/G - 
4),. MODERATELY PWTIC. MOIST 50 c p  3' O.D. CL SBELBI, le= msn 6 

6- wI1 CUI - VERY STIP?, DARX YZUBWISE BROWN (1OIR 4/  Bnu- 8.2 p p  B/C - 
50 cpn 3' O.D. CL SEELBY, 18' PUBB 

4 ) -  MODERATUY PUSTIC, MOIST 6 

SAUDI WI CXAY - -1 STI??, YELIDWISH BROWN (IO= Sl4), Rnu- 14 pp B/G - 50 
MOD-? PIASTIC, TRACE -VEL (-25 - - 7 5  XU), HOIST cp 3'O.D. 6.6, JOO# 6 E-r 5 

SNJDY uwi CUI - VERY STI??, YELIDWISB BROWN UITB BROWUISB Bnu- 14 pp B/G - 50 
ILLUIY (10YR 6 / 8 )  STAINING, MODERATELY P W T I C ,  TRACE GRAVEL c p  3.O.D. 6.6, 300)  6 ( - 2 5  - .?S It?), MOIST 2.0 B-r 8 

SAND - W I U U  DENSE, YELIDWISR BROWN (1OYR 5 / 4 ) ,  YELI. Rnu- 14 p p  BIG - 50 
GRADED, PINE TO COIRSE GRAINED, TRACE GRAVEL 1.25 - .75 IN), cpm 3'O.D. 6.6, 300)  
n o x s  n-r 10 6 

~~ 

#2/14 SAND - )(E31UU DENSE, YELLOWISR BROW ( 1 0 Y R  5 / 4 ) ,  WELL Rnu- 1 4  p p  BIG - 50 
GRADED. FINE TO COARSE GRAINED, TRACE GRAVEL 1.25 - .75 IN), c p  3'0.0. 6.6. 3008 
MOIST tl-r 

1 e42 hrs 12 6 

A-10 00023.6 
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PROJECl NUMBER: PO 90  

BORING NUMBER: G2-002 

GE0UX;IST: J. WEY 

DRILLING METHOD: AUGER (BOLLOW spE)o 

P R O J E ~  HAME: XROSION CO-L AT TEE I N A ~  ansa PILE 

COORDINATES: PS 4763.54 PE 2351.67 DhT& SrUptD: 0 4 / 2 0 / 9 3  

ELPXATION: 577.99 R DATE COIIpL?XW: 0 4 / 2 1 / 9 3  

GVL: HA PACE 5 OF 8 

USCS 
SY M 

1, RECOVXRY 
i n c h e s  DESCRIPTION 

- I  

TSF 

- I  
SAMPLE 
NUMBER 
TIHE 

BLOWS 
ON 
SAMPLE 

5 
WELL GRADED SAND wIra SILT - LOOSE, IELLOWISB BROWH (iom 51 Itnu-12.4 ppm B I G  - 
4). noIm 50 cp 3'O.D. 6.S.. 6 SY-6M 300b &.p.r 

11 
S W D  - KEDIUH DENSZ, DARK YELXDWXSR BROlIS ( 1 O Y R  4 / 6 ) ,  Weu. Rnu- 1.4 ppn BIG 
GRADED, KEDIUM TO COARSE GRALIW, MIST 50 cpu 3-O.D. SA. ,  

300b 8.asar 6 
I 

s d  - MEDIUM DENS&, DARK rnwwI6a ~ ~ ~ y l l  ( i o n  ~ 6 ) .  
PoQRtY GRADED, PINB WUIMZD, M I S T  6 

WID - mxm DBHW, DNU rnwwIsa BRO*~ ( i o n  4 1 0 ,  WKLL 
GRADED, IOIUR ro COARSE CIULWD, WOIST 6 

s m  - m ~ m  DENSL, DNU n u a n s a  mom ( i o n  4/61,  WKLL 

IN), MOIST 
GRADED, I O I V M  TO CQARBL GIuJMZD, m C E  CRAWL (-25 - .SO 

SAHD - MEDIUM DENSE, DNU IELtoyIsa BROWN ( i o n  u 6 ) ,  
POOUY GRADED, PINE GRAINED, MIST 6 

anu- 1.3 ppm B/G - 
50 cp 3-O.D. S.S., 
300b 8.I.r 

ana- 1.1 p p  BIG - 
SO cp 3.O.D. S.S., 
3OOb 8.I.r 

am- 1.1 ppa B/G - 
SO 3-0.D. 6.5.. 
3008 -r 

R m -  1.0 ppn B/G 
50 cp 3'O.D. 8.5. .  
300b a-r 

1 2 / 1 8  
0840hrs 

SAND - MEDIUM DENSE, D A M  YELLOWISR BROWN (10YR 4/6), Enu- 1.0 p p  B/G - 
POORLY GRADED, PINE GRAINED, HOIST 53 c p  3.O.D. S.S., 

300: w r  8 6 

DEPTE 
PI 

- - 
28.5 - 
29.0 - 
29.5 - 
3 0 . 0  - - 
3 0 . 5  - 
31.0 

WELL GRADED sum WITR SILT - LOOSE, TEwL)HIsa BROWN ( i o n  5/ Ilnu-12.4 pp B I G  - 
4 ) .  HOIST SO epm 3.0.D. S.S., 

3001 a-r 
1 2 / 1 5  
18 50 h r a  

1 2 / 1 5  
1850hra  

- 
1 2 / 1 5  
1850hra  

8 

WELL GRADED yrza SILT - LOOSE, nz.umsa ( i o n  51 Bnu-12.4 p p  BIG - 
4 ) ,  MIST 50 c p  3'O.D. 6.5.. 

300b 8..wr 6 6 

4 
-I - 1 1  . 

1 2 / 1 5  
1850hra  - 
1 2 / 1 6  
0822hra  

anum 1.4 pp B/G - 
SO cp 3.O.D. 6.6.. I I I  3001 B.IIr 

SAND - m I u w  DENSE, DNU 'IELLOYISR BROWN ( i o n  4 / 6 ) ,  n a ~  
GRADED, MEDIUM TO CQARBE GRAINED, MOIST 6 9 

- -~ 

Rnu- 1.4 pp B/G - 
50 cp. 3.O.D. S A . ,  
300)  8.lrr 

o m  - ~ I U M  D~RSE, DARX m.mwIsa BROWN ( i o n  4 /61 ,  YBZ 
GRADKD, WEDIUM TO COARSE GRAIIW, MOIST 6 

1 2 / 1 6  
0 8 2 2 h r s  11 

1 2 / 1 6  
0822hra  

Enu- 1.4 pp BIG - 
50 c p  3.O.D..B.S., I I I  300) 8-r 

s m  - ~ I U M  DBBSL, DARX nm.cnixsa mown ( i o n  m), wll~t 
GRADED, IOIUM ro COARSI GIuJn&D, MIST 6 10 31.5 

4 2 / 1 6  
0 8 2 2 h r l  

1 2 / 1 7  
0830hra  

32.0 - - 

32.5 - 
3 3 . 0  - 
33.5 - 
34.0 - - 

Bnu- 1.3 pp B/G - 
50 cpp 3.O.D. S.S., I I I  3001 a-r 

SAND - MEDIUM DWISE, DNU nsuowxsa BROWN ( i o n  ~ 6 ) ,  WELL 
GRADED, MEDIUM TO COARSE C U R E D ,  MOIST 

I 10 

1 2 / 1 7  
O830hrr  

- 
1 2 / 1 7  
08 30 hrr 

- 
# 2 / 1 7  
08 30hra  

- - 

11 

11 - 
10 

1 2 / 1 8  
O84Ohre 

t= 

A-11 000217 



PROJECT NUNBER: PO 90 

BORING NUWER: C2-002 __ 
GEOLOGIST: J. BANEI 

PROJKCT NAW: EROSION CORlROL AT I N A m  ?LYASE PILE 

COORDINATES: ?S 4763.54 PE 2351.67 DATE STARTW: 04/20/93 

EU?JUION: 577.99 DATZ COMPLmo: 04/21/93 

SAMPLE BLOWS RECOVERY 
NUHBER ON inchse 
TIHE SAMF'LER .. __ DESCRIPTION 

USCS TSF 

a- I sm 

I I I I I I  I 

12/i8 
omohre 

82/18 
0 8 4 0 hrs 

82/19 
0850hrs 

SAND - m I u n  DENSE, DARK IELLoyIsa BROW ( i o n  U S ) ,  WELL 
GRADED, m I u n  -NED, ma GRAV~L (.zs - .so IN), ~ I S T  6 9 

SAND - MZDIUM DERSL, DARK ILLLOVISE BRQIN (lorn 4 1 6 ) .  VELL 
GRADED, m x u n  -NED, ZRACB GRAVZL (-2s - .so IN), IWIST 9 ! 6  

SILTY SAND - m r u n  DENSE, DARX -ISE BROWN ( i o n  a i s ) ,  
SM nOIST 6 6 

82/19 
0850hrs 

82/20 
09OOhrr 

SILTY SAND - -Ion DENSE, w BROYR ( i o n  4 / 4 1 ,  
noxsi SM 9 6 

SAND - -Ion D ~ N S E ,  w YZLLWISE B R O ~  ( i o m  4 / 4 1 ,  
POORLY GRADH), ?rat GIUTIW, MOIST 5 - - 6  

82/20 
0900hrs 

s m  - m I u n  DBNSZ, DARK TXLLOWISE BROWN (lorn u 4 ) ,  
POQRLI GRADED, ? I n  GRAIMD, IIOIST 8 6 

PAGE 6 OF 8 I - 
DEPTH 
FT 

- 

35.5 - 
3 6 . 0  - - 
36.5 - 
3 7 . 0  - 

37.5 - 
38.0 - - 
3 8 . 5  

anu- 1.0 pp B/G - 
so cpn 3. O.D. s.s., 
3008 a-r 

anu- 1.0 pp B/G - 
so cpn 3 -  O.D. s.s., 

anu- 1.4 pp BIG - 
50  cpn 3 -  O.D. 6.6. .  
3008 8-r 

Rnu- 1 . 4  ppn B/G - 
so cpn 3- O.D. s.s., 
3008 8-r 

Enu- 1.4 p p  B/C - 
50 cpn 3' O.D. S.S., 
3008 m r  . 

Enu- 1.4 pp B/G - 
3001 B-? 
so cpn 3 -  O.D. 6.6.. 

Rnu- 0.9 p p  B/G - 
3008 8-? 
so cpn 3. O.D. s.s., 

SAND - m 1 u n  DENSE, DARK IELLoyIsn BRM ( i o n  c i a ) ,  
0900hrs POORLY GRADED, PINE GRA1)IED. MOIST 
82/20 1 7 1 6 1 I 1  Rnu- 0.9 p p  B/G - 

so cpn 3 -  O.D. s.s., 
3008 a-t 3 9 . 0  

82/20 SAND - m z u n  DENSE, DARK ILLLOVISE BROW (ion 4 1 0 ,  
O9OOhrsl 8 1 6 1 POORLY . GRADED, PINE GRAINED, MOIST I I  Bnu- 0.9 pp B/G - 

3001 w? 
so wn 3. O.D. 6.6.. 

39.5 

Bnu- 0.9 p p  B/G - 
so cpn 3 -  O.D. 6.6.. 
3008 w r  40.0 - 

7 

40.5 - 
41.0 

anum 1.1 p p  B/G I 

so cpn 3- O.D. 5.6.. 

Enu- 1.1 pgm B/G - 
SO CPU 3. 0.0. 6.6.. 
3001 BLP.? 

Hnu- 1.1 ppn B/G - 
so cpn 3 -  O.D. s.s., 
3008 8-r 

#2IZl GRAVELLY SAND - m I u n  DENSE, DFAX YEWWISR BROWN (lorn 41 
4 ) .  WELL GRADED, m I u n  GRAINED. GRAVEL (.is - . i s  IN), U O I ~  18 6 0910nre 

Rnu- 1.1 ppm B/G I 
so cpn 3. O.D.  s.s., 

A-12 OOQZI.8 



PROJECT NUMBER: PO 90  

BORING NUMBER: G2-002 

GEOLOGIST: 3 .  RANEY 

PACE 7 OF 8 I 
~~ 

1 DRILLING MFTROD' AUGER (HOLLOW STEM) GWL: NA 

PROJEm NAME: EROSION CONTROL AT TEE I H A m  ILTASB PILE 

COORDINATES: PS 4 7 6 3 . 5 4  PE 2351 .67  DATE STARTED: 0 4 / 2 0 / 9 3  

ELEVATION: 577.99 LT DATE COW-: 0 4 / 2 1 / 9 3  

,DEPTH SAIU'LE BLOWS RECOVERY 1 Z I ;YEEX 1 ON I inches 
SAIU'LER 

USCS 
SYM 

DESCRIPTION 
. .- 

GRAVELLY SAND - MEDIUM DENSE, DARX IELUJWISB mom ( i o n  a /  
4 ) ,  WELL GRADED, MEDIUM CRAINXD, GRAVEL (-25 - - 7 5  IN), WOI 

1 2 / 2 2  

1 4 2 . 5  1 0g20hrs/ 11 1 6 

TSF 
REMARKS I 

Rnu- 1 . 0  p p  BIG - 
50 c p  3.  O.D. S.S. ,  
3001  Hrrmnsr 

I 1 2 / 2 3  

9 6 0 9 3 0 h r s  
45 .5  

I 1 2 / 2 3  
0 9 3 0 h r s  8 6 

I 4 6 .  17 6 

4 6 . 0  

a1124 
0 9 4 6 h r s  

GRAVELLY SAND - MEDIUM DENSX, DARX YXLZOWISA BROW?? (1OIR I/ 
4 ) ,  WELL -ED, MEDIUM GRAINED, GRAVEL (-25 - -75 IN), HOIh'l 

GRAVELLY SAND - KEDIUM DENSE, DARX IELUJWISB BROWN I I O Y R  4 /  
4 ) .  WELL GRADED, MEDIUM GRAINED, GRAVEL (-25 - .75 IN), MOIS'1 

# 2 / 2 4  
09  4 6 hrs 

Rnu- 1 . 0  p p  B/G - 
50 cp 3' O.D. 6.6. .  
3001 Rumwr 

lnu- 1 . 0  p p  B/G - 
50 cpm 3' O.D. S.S., 
3001 n m e r  

1 2 / 1 5  
095Ohrs 

! ~ E . S  1 111 1 6 

GRAVELLY SAND - MEDIUM DENSE. DARX YELLOWISH BROW??, WELL 
GRADED, MEDIUM GRAINED, GRAVEL ( - 2 5  - - 7 5  IN), SOUE IRON 
STAINING, MOIST 

GRAVELLY SAND - MEDIUM DENSE, DARX YELLOWISH BROWN, WELL 
GRADED, MEDIUM GRAINED, GRAVKL (-25 - - 5 0  IN), SOMZ IRON 
STAINING, MOIST 

Hnu- 1 . 0  p p  BIG - 
50 E- 3' O.D. S.S., 
3008 Hammer 

Rnu- 0 . 5  p p  B/G - 
50 c p  3' O.D. S.S., 
100) lt-r 

Bnu- 0 . 5  p p  BIG - 
50 cp 3' O.D. 6.8.. I I /  300)  B-r 

GRAVELLY SAND - MEDIUM DENSK, DARK IELLOVISR BROWN, YEU, 
GRADED, MEDIUM GRAINED, GRAVEL (-75 - - 7 5  IN), SO= IRON 
STAINING, WOOIS" 

s m  - ~ I U M  DENSE, DARX IELU~WISB BROWN ( 1 0 1 ~  4/01, YELL 

GRAVELLY SAND - WDIUM DENSE, DARX IELU)WISB BRQYH 1 1 0 1 ~  a i  Rnu- 0.7 p p  B/G I 
4)., WEtL GRADED, MEDIUM GRAINED, GRAVEL ( - 2 5  - - 5 0  IN), NO1 50 cpo 3' O.D. S.S., 

SAND - MEDIUM DENSE, DARX YEUOWISR B R O ~  ( i o n  a /  Hnu- 0 . 7  p p  B/C - 
4 ) !  WELL GRADED, MEDIUM GRAINED, GRAVEL 1 - 2 5  - - 5 0  IU)t WOI p 3' O.D. S.S., 

GRAVELLY S~JID - ~ I U M  DENSE, DARI( YEUOWISB BROV~S (10m a /  nu- 0.7 p p  B/G - 
3' O.D. S.S., 4 ) .  WELL GRADED, m I u n  mum, cmvll~ ( - 2 5  - .so IN), no1 

CRAVEUT SAND - MEDIUM DXRSE, DARX YELIBWISE BRont ( i o n  a /  Hnu- 0 . 7  p p  B/G - 
4), WEW. -ED, MEDIUM GRAINED, GRAVZL ( - 2 5  - .SO IN), -1 

GRAVELLY SAND - MEDIUM DENSE, DARX PELLOWISH BRayli (ZOlR I/ Hnu- 1 .5  ppm B/G - 
3' O.D. S.S., 4 ) .  WELL GRADED, MEDIUM GRAINED, GRAVEL ( - 2 5  - - 5 0  IS), 11015 

Hnu- 1 . 5  p p  B/G - 
5 0  cpm 3' O.D. S.S., 

GRAVELLY SAND - WDIUM DENSE, DARX YELLOWISA BROWN [IOYR 4 /  
4 ) .  WELL GRADED, MEDIUM GRAINED, GRAVEL 1 - 2 5  - - 5 0  111!# MOIST 

300) H m e r  

A - 1 3  000219 



a 
P R O J E c l  NUMBER: PO 90  

e 

a 

PROJCm NAnE: EROSION COWlROL AT 'Ige I N A c R m  ?LYASE PILE 

8 2 / 2 5  

4 9 . 5  j 0 9 5 0 h r s  11 

1 2 / 2 5  

1 3  0950hrs  
5 0 . 0  

NOTES: SAWLES COLECTED 

BORING NUUBER: GI-002 

Enu-1.5 p p  BIG - 5 0  

a-r 

Bnu-1.5 ppm BIG - 5 0  
epn 3'O.D. S.S., 3001 
B-r 

SAND - KEDIUH DENSE, D A M  IELLOWISE BROWN (IOXR 4 / 0 1 ,  WEW. 
GRADED, m I u n  GRAINED, PIOIST cpm 3'O.D. S.S. ,  3 0 0 )  6 

SAND - =run DENSE, DAM YKLLOWISE BROWN ( i o n  4 / 4 ) ,  WELL 
GRADED, m r w n  GRAINED, noxsz 6 

PER AFI+I D-1586 AND m n  D-1587. COLORS I N D ~ I P I E D  USING HUNS- COLOR CBART. CONSISTEHCI WED ON 

CM)RDINAIZS: PS 4763 .54  PE 2351 .67  I DXlZ STAJUW: 0 4 / 2 0 / 9 3  I 
GEOLOGIST: 2.  WMET ELEVATION: 577.99 PT 

DRILLING ETFIOD: AUGER (EOWW s R n i  1 PACE 8 OP 8 

A-14 



PROJECT NunBER: PO 90 

BORING NUMBER: G I - 0 0 3  

GEOLOGIST: J. RANEY 

DRILLING XETROD: AUCER (R0-W -1 

P R C U Z ~  m: EROSION C O ~ W L  JU TEE I R A ~  nTuLsB PILE 

COORDINAT'ES: FS 4834.76 PE 2430.70 DATE START%D: 04/16/93 

ELEVATION: 539.49 FT DATE COXPLETED: 04/17/93 

GWL: NA PACE 1 OF 8 

Bnu 1 pp B/G -,SO 
v 3. O.D. S.S., 
3001 e l r  

SANDY SILT - SOFT, VERY DARK GRATISR BROWN ( 2 - 5 Y  3/2), LOW 
PLASTICITY, SAND FINE GRAINED, M I S T  

S W L E  BLOWS RECOVERY USCS TSF 
N U M E R  ON inches 
*-a S W L E R  . .  - 1  syn 

DESCRIPTION -7 

1 

1 3 1 1  SANDY SILT - SOFT, VERY DARX GRAYISR BROWN (2 .5Y  3/2), LOU Rnu - 1 pp B/G 50 
1345hro~ 2 I 6 PLASTICITY, SAND FINE GRAINED, M I S T  cpm 3' O.D. S.S., 

- 5  3001 8-r 

SANDY SILT - SOFT, VERY DARX GRATISR BROWN (2.5T 3/21, L O W  

c 1 3  1 6  
1 PWTICITY, SAND FINE GRAINED, M I S T  

~~. 

1 3 1 1  
1345hrO - 4 

1350hrs PLASTICITY, SAND FINE GRAINED, n o I s  
1 3 1 2  1 2 SANDY SILT - SO=, VERY DARK GRAYISR BRWN (2 .5Y  3 / 2 ) ,  LOU 

6 
Bnu - 1 p p  B/G - 50 
C p  3' O.D. S.S., 
3001 I r r  

1 3 1 2  SILTY SAND - VERY LOOSE, DARX IELZC)YISB BRoylo (10TR 4 / 4 ) ,  
135Ohrs~ 3 1 6 1 POORLY, GRADED, FINE CIULNED, MOIST 
1 3 1 2  SILTY S&ND - VERT LOOSZ. DARX TX.IAUISB BROWA (IOTR 4 / 4 ) ,  
1350hrs POORLY GRAD=, FIBE QIAI-, M I S T  2 6 

1 3 1 2  SILTY SAND - VERY LOOSE, DARX -WISE BROWN (10TR 4 / 4 ) ,  
1350hrs POORLY GRADED, FIWE QUIllED, W I S T  3 4 

1 3 1 3  SHELBY SILTY SAND - LOOSE, DAM TELWWI68 BROWN ( 1 O Y R  4/41, POORLY 
1355hrs TUBE GRADED, FINE GRAIHED, M I S T  6 

~~~~ 

Bnu - 1 p p  B/G - SO 
cpn 3' O.D. S.S., 
3001 w r  

Rnu - 1 p p  B/G - 50 
cp 3' O.D. S.S., 
3008 8-r 

Rnu - 1 p p  BIG - SO 
cpm 3' O.D. 6-1, SM 24. PUSH 

1 3 1 3  SILTY SAND - -, DAM m S B  BROWN (10YR 4 / 4 ) ,  POORLY Bnu - 1 p p  B/G - SO 
1355hrsI I 6 I GRADED, FINE CRAIEED. ROIST cpn 3' O.D. S-Y, 

24. PUSB 

1 3 1 3  SILTY SAND - Looso. D*RI( W I S B  BROWN (lOTR 4 / 4 ) ,  POORLY Bnu - 1 pp B/C - SO 
1355hrs cp 3' O.D. 6-1, SM 24- Po88 

GRADED, PINE QuLBeD, MIST 6 

#3/3 
1355hrs 

SILTY SAND - LOOSII. (1OTR 4 / 3 ) ,  l R X E  BRonrISE IELLOV 
CLRY, GRAVEL 1.25 - 1.0 IS), HOIST 

Bnu - 1 pp B/C - 50 
epm 3. O.D. S m T ,  SM 2 4. PUS8 6 

1310 SILTY GRAVEL, SAAn - raOIOM DERSI, BROWN (1OIR 4/31, rTu& Rnu - 5 p p  B/C - 50 
1 4 4  3hrs CPn 3' O.D. S.S., 

3001 n-r 
BROYHISE YEXJDU CLII. GRAVEL 1.25  - 1.0 IN), SAND WELL 10 c w m ,  noIm 6 

10 nOIST 

1314 GRAVELLY SAND - NED- DENSE, BROWN (10YR 4/31, SAND YELt Rnu - 5 p p  B/G - 50 
1 a43hrs GRADED, neDIun m COLRSC GIUUUZD. GRAVEL 1-25 - 1.0 IN), c p  3' O.D. S.S., 

300$ 8-r 6 

A-15 000222 



PROJEcl NU-: PO 90 

BORING NUHBER: GI-003 

GEOLOGIST: J. BANEY 

I DRILLING L E (  

TIHE 

PROJECT NAME: KROSION CONTROL AT INACTIVE PLIASE PILE 

COORDINATES: PS 48.34.16 FE 2430.70 D m  STARTED: 0 4 / 1 6 / 9 3  

ELEVATION: 539 .49  FT DAZT COKPLEl'ED: 04/17/93 

1 4 4  3hra 

1443hra 

1316 
1506hrn 8 10.5 

D: AUGER IEOWW m n )  GWL: NA PAGE 2 OF 8 

I I I I 

CRAMLLI SAND - m I u n  DENSE, BROWN ( i o n  4 / 3 ) ,  SAND WELL 

noIsr 
GRADED, nEDIun TO COARSE GRAI-, GRAVEL (-25 - -75  IN), 6 

BLOWS RECOVERY 
ON SAMPLER1 inches 1 DESCRIPTION 

GRAVELLY SAND - IIEDIUW DENSE, BROWN 110IR 413), SAND WELL 
GRADED, m I u n  TO COARSE GRAINED, GRAVEL (.25 - 1-0 IN), 
noIsr 9 6 

G U A V S L L I  SAND - m 1 U H  DENSX, BROWN (10YR 4 / 3 1 ,  SAND WELL 
GRADED, m I U n  TO COARSE GRAINED, GRAVEL 1.25 - 1.0 IN), 
MOIST 10 6 

Enu - 5 ppm BIG - 50 
cpm 3'O.D. S.S., 3008 
a-r 

Enu - 5 ppm BIG - 50 
cpn 3'0.0. S.S., 300 t  
E-r 

1 3 1 5  SHELBY SILTY SAND YITE GRAVEL - m r u n  DENSE, BROWN I ~ O Y R  4/31, 
1453hrO TUBE SAND YEW. GRADED, m I u n  TO COARSE GRNNED, GRAVEL ( . 2 5  - SM 6 8.5 1.0 IN), noIm 

I 

Rnu I 1 ppm BIG - 50 
cpm 3' O.D. SEELBY, 
12' PUS8 

SILTY SAND WIIA GRAVEL - IIEDIUH DENSE, BROWN (10YR 4/3), Hnu 1 ppm BIG - 50 
cpm 3. O.D. SEELBY, 
12' PUS8 

GRAVEL (.25 - 1.0 IN), SAND WELt GRADED, SILT - NONPLASTIC, 

Enu - 2 p p  B/G - 50 
cpn 3.O.D. S.S., 3001 
8-r 

Enu - 2 p p  B/G - 50 
c p  3.O.D. 8.5. .  3001 

1 1 1 . 0  I ""hrnl 8 I 6 I noIsr I I I  Humor 

GRAVELLY SAND - UEDIUM DENSE, BROWN IlOYR 413)' .  SAND WELL 
GRADED, m I u n  TO COARSE GRAINED, GRAVEL (-25 - -75  IN), 

I I  GRAVELLY SAND - NEDIUM DENSE, BROWN IlOIR 4/3), SAND WELL 
GRADED, MEDIUM TO COARSE GRAINED, GRAVEL (-25 - -75 IN), ! l l . ~  I :"'hrel 7 I 6 I noxsr Enu - 2 p p  B/G = 50 

C p  3'O.D. S.S., 3008 
Emmmmr 

Enu - 2 p p  B/C - 50 
cpm 3.O.D. S.S., 3008 
H-r 

Enu - 5 p p  B/C - 50 
c p  3'O.D. S.S., 3008 
B-r 

Enu - 5 p p  B1G - 50 
c p  3.O.D. 6.8.. 3008 
H-r 

I I  GRAVELLI SIBD - =run DENSE, BROW IIOIR 4 / 3 1 ,  SAND WELL I :z;zhrnl 1 2  I 6 I GRADED, m I U U  20 COARSE GRAINED, GRAVEL 1-25 - .75 IN), 
113.5 HOIST 

I I  GRAVELLI s ~ m )  - m I u n  DENSE, BROWN ( i o n  4/31. SAND WELL I ;i;zhrel 12 I 6 I GRADED, I(EDSU?I r0 COARSE GRAINED, GRAVEL 1.25 - .75 IN), , 14.0 MOIST 

Enu - 5 p p  B/G - 50 
cplp 3'O.D. S.S., 3008 
H-r 

Rnu - 5 ppm B/G - 50 
cpm 3'O.D. S.S., 3008 
Hammar 

~ ~ _ _ ~  

NOTES: SAnPLES COLLE- PER Asrn D-1586 Aw D--1587. COLORS INDEMTIPIED USING MUNSELI. COLOR CBART. CONSIFIERCI BASED ON 

PENETUTION RESISTANCE (BLOWS/=). ALL PLIUM, SaLesInc FOR ORGANICS ARD BETA/- AT OR BELOW BACXGROUND LEVEIS. 

I 

L 
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PROJECT NUMBER: PO 90 

BORING NUMBER: G2-003  

GEOLOGIST: J. EANEY 

DRILLING =OD: AUGER (EOLLOV StEM) 

P R O J E ~  N N U Z :  EROSION C O ~ O L  AT TSE INA- lLIAsa PILL 

COORDINATES: PS 4 8 3 4 . 7 6  PE  2430.70 DATE =TED: 0 4 / 1 6 / 9 3  

ELEVATION: 539.49 DATE COIIP-1 04/11/93 

4 
CWL: NA PAGE 3 OF 8 

DEFTH SAMPLE BLOWS RECOvekY 

DESCRIPTION 
PS HUHBER ON incheo . 

T I H E  SAMPLER 
_ _  . . 

uscs rs? 
SYM 

REMARKS I 

6 

6 

6 

GRAVELLY SAND - MEDIUM DENSE. BROWN (lorn 4/3), SAND WEW. anu s p p - ~ / ~  - 50 
GRADED, KEDIUM TO COARSE BUJRED, GRAVEL 1-25 - -75 I N ) ,  cpn 3. O.D. S.S., 
n o i s  3001 E-r 

SlWDY GRAVKL - KEDIUM DKNSE, BROWN ( l o r n  4 / 3 ) ,  GRAVEL (-25 - anu - 5 p p  B/G - 50 
1.0 I N ) ,  W YELL (;RAPED, MEDIUM TO COARSE GRAINED, MOIST cpm 3' O.D. S.S., 

3001 E-r 

SANDY GRAVEL - MEDIUM DENSE, BROWN (10YR 4 / 3 ) ,  GRAVEL (-25 - Rnu - 5 ppm BIG - 50 
1.0 I N ) ,  SUD YELL GRADED, m I u n  TO COME GRAINED, MOIST cpm 3. O.D. 5.6.. 

3001 LLanrmsr 

#3/8 
1558hra 16.0 

SANDY GRAVEL - MEDIUM DENSE, BROWN (10YR 4 / 3 ) ,  GRAVEL (.25 - Hnu = 5 p p  B/G 50 
1.0 I N ) ,  SAND WE= GRADED, MEDIUM TO COARSE GRAINED, MOIST cpm 3' O.D. S.S., 6 3001 a-r 7 

.6 

6 

6 

SAND - MEDIUM DENSE, BROWN 4/3), SAND Yew. GRADED, anu- 12 pp B/G - 50 
MEDIUM TO COARSE GRAINED, TRACE GRAVEL (-25 - .SO I N ) ,  WET ep 3. O.D. S.S., 

3001 w r  

SAND - MEDIUM DENSE, BROWN (1OYR 4 1 3 ) ~  SAND WELL GRADED, anum 12 p p  B/G SO 
3' O.D. S.S., MEDIUM TO COARSE GRAINZD, TRACE GRAVEL ( - 2 5  - -50 I N ) ,  WIT 

3001 a-r 

SAND - HZDIUM DENSE, BROWN (10YR 4 / 3 ) ,  SAND W Z I L  GRADED, Enu- 11 ppn B/G SO 
KeDIUM TO COARSE GRAINED, lRIce GRAVEL 1.25 - -50 I N ) ,  WEZ cpn 3' O.D. S.S., 

300) E-r 

SAND - MEDIUM DENSE, BROWN (lOYR 4 / 3 ) ,  S M D  YEW. GRADED, 
MEDIUM TO COARSE GRAINED, TRACE GRAVEL (.25 - .SO I N ) ,  WIT 10 

anu- 12 pp~l BIG - so 
3001 Eumner 

3. O.D. S.S., 

O826hre 
1 1 . 0  y9 9 

10 

Rnu- 12 ppp B/G I 50 
cpn 3. O.D. S.S., I I I  300) m r  

SAND - )(EDIUM DENSE, BROWN (1OYR 4 / 3 ) ,  SAND WELL GRADED, 
MEDIUM TO COARSE GRAINED, TRACE GRAVEL 1.25 - -50 I N ) ,  WIT 7 08 34hra 

#3/10 
08 34hro 7 

Enu- 12 p p  BIG I SO 
cpn 3' O.D. S.S., I I I  300)  E-r 

SAND - m I U M  DLNSZ, BROWN ( I o n  4/3), POQRLY GRAD=, IIln 
cR&Inm, WET 

19.0 

13/10 
0 8  34hrm 

19.5 

.. 
llgDIm( TO COARSE C U I H E D ,  mCE GRAVEL 1.25 - - 5 0  I N ) ,  WIT ep 3' O.D. S.S., 

3001 8-r 2 

SAND - MEDIUM DENSE, BROWN (1OYR 4 / 3 ) ,  POORLY GRADED, P I K E  / anu- 1 3  p p  BIG - 50 
MEDIUMGRAINED, WFP cpr~ 3. O.D. S.S., 

3001 8-r 0 

9 

# 3 / 1 1  
0855hrs 

2 0 . 5  10 

#3/11 
0 8 5 5 hrs 

SAND - MEDIUM DENSE, BROWN (10YR 4 / 3 ) ,  POORLY GRADED, F I a  / 
MEDIUM GRAINED, YPT 6 

Hnu- 1 3  p p  B/C - 50 
cpm 3' O . D .  S.S., 
3008 H-r -1 2 21.0 

~- 

NOTES: SAMPLES C O L t e m  PER AST?l D-1586 AND Am( D-1587.  COLORS INDEHTII IED USING HUNSELL COLOR CBART. CONSISTZRCI W Z D  ON 

PENFIRATION RESISTAIICZ ( B L O Y b / R ) .  ALL S C R t W I N G  FOR ORGANICS AND BETA/w)o(A AT OR BEu)y BAtXCROURD LEQXLS. 
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PROJEC NUMBER: PO 90 

BORING NUMBER: GI-003 

I CEOLOCIST: J. BAHEY I ELEVATION: 539.49 Fl' 1 DATE C O m L R W :  04/17/93 

PROJECT NIV&: EROSION CONTROL AT 'fBE IN- PLYASH PI= 

CWRDINIRS: PS 4834.76 PE 2430.70 DATE STARTED: 0 4 / 1 6 / 9 3  

PAGE 4 OF e 
(CYL: NA I DRILLING nrzIlOD: AUGER (ROLLOW S m l  

DEPTH 
FT . 

S W L E  BLOWS RECOVeRY 
NUMBER ON i n c h e s  
TIHE S W L E R  DESCRIPTION 

USCS 
s m  

TSP 

- 1  

1 3 / 1 1  
08s  5 hrs 

21.5 

13/:1 
08 5 5 h r s  

22.0 

SAM) - -run DENSE, BROW ( l o r n  4 / 3 ) ,  WELL QWKD, m~un Hnu - 13 ppn B/G - 
To COURSE GRAINED, TRACE GRAVEL (-25 - .SO IN), YPT SO cp 3' O.D. S.S., 

3008 w r  22 6 

SAM) - m r u n  DENSE, BROWN (iom 4 / 3 ) ,  POORLY GRADED, FIHE Hnu - 13 pp 8/13 - 6 wE D I u n c m x m .  WET , 50 cp 3' O.D. S A . ,  
3008 8-r 18 

A-18 

1 : ~ ~ ~ k O l  7 
22 .5  

1 3 / 1 2  
0 9  O S  h r s  7 23.0 

000224 

SILTY SAND - UEDIUM DENSE, BROW (10YR 4/3), SOME STAINING - Rnu - 9 p p  B/G - 50  
STRONG BROW ( 7 . 5 ~ ~  5 /81 .  YPT cplll 3. O.D. S.S.. SM 3001 W a r  6 

SILTY SAND - MEDIUM DENSE, BROW (IOYR 4/31, SOME STAINING - Hnu - 9 ppm B/G 50 
STRONG BROWN (7.5YR 5/81.  WR c p  3' O.D. S.S., 

3001 8-r SM 6 

24.0 

I 2 4 . 5  

I 
I 
' 25.0 

25 .5  

1 2 6 . 0  

I 26.s 

1 2 7 . 0  

2 7 . 5  

28.0 

13 /12  
09  0 S h r s  - 7 

8 3 / 1 3  SMD - m r u n  DENSZ, BROWN ( i o n  4 / 3 ) ,  som STAINING - Brn- 11 pp BIG - so 
3. O.D. 6.6.. STRONG BROWN ( 7 - S Y R  5/8), POORLY GRADED, FINE / lgDIUn 

GRAINED, WET 3008 6-r 9 6 0 9 1 s h r s  

(3113  SAND - )(EDIUM DENSE, BROW (IOYR 4 / 3 ) ,  SOME STAINING - Rnu- 11 p p  B/G - 50 
STRONG BROWN ( 7 . 5 ~ ~  sic), POORLI GRADW, FINE / m m u n  cpa 3. O.D. S.6.. 

3001 w r  9 GRAINED, YR 
0915hrm 

1 3 / 1 3  SAND - m x u w  DENSE, BROW ( i o n  4/31, so= STAINING - Hnu- 11 pp B/G .I 50 
0 9 1 S h r s  cp 3. O.D. S.S., 

3008 B-r 
SmONG BROWN (7.5YR 5 /81 ,  POORLY GRADED, FINE / KWIUM 8 6 CRAINED, YPT 

1 3 / 1 3  
0915hrm 

s m  - m I u n  DENSE. BROWN ( i o n  4 / 3 1 ,  WEL~ GRADED, m~un mu- 11 pp B/C I so 
epm 3' O.D. S.S., 
3008 8.a;.r 

Bnu- 14 pp B/6 - SO 
C p  3' O.D. 6.6., 
300# w r  

Rnu- 14 p p  B/C - 50 
c p  3. O.D. S.S., 
300# 8.mar 

ZWCOURSE GRAINED, m C E  GRAYEL ( - 2 5  - .SO IN), W E X  9 6 

1 3 / 1 4  
093Ohra 

SAND - m 1 U M  DENSE. BROWN flOTR 4/31 .  YELt GRADED, IIEDIUM 
r0 COURSE CRAIRED, T U C Z  GRAVEL ( - 2 5  - .SO IN), NZT 10 6 

83/14 
0930hrs 

SAND - m I u n  DEHSE. mom ( i o n  4 / 3 ) ,  w m ,  GRADED, m~vll 
TO COURSE GRAINED, TIUCE CRAVKL ( - 2 5  - .SO IN), WET 10 6 

# 3 / 1 4  
0 9 3 0 h r s  

SAND - KEDIUH DENSE. BROWN (1OYR 4/31, SOHE STAINING - 
STRONG BROWN (7 .SYR 5 /81 ,  POORLY GRADED, PINE / MEDIUM 
GMINED, WR 

Enu- 14 ppm B/G - 50 
c p  3' O.D. S.S., 
3008 Bnnmar 

13 4 
I 

1 3 / 1 4  
0 9 3 0 h r s  11 - 



PROJECT NUMBER: PO 90 

BORING NUMBER: G I - 0 0 3  

GEOLOGIST: J. BANEI 

DRILLING HFXEOD: AUGER (R0-W S m )  

P R ~  HIU(E: EROSION cornox. AT 1~ I=- nruE PILE 

COORDINATES: p5 4a34.76 PE 2430.70 D m  SAUTED: 04/16/93 

ELEVATION: 539.49 FT DAR COI[pLRZD: 04/17/93 

CYL: HA PACE 5 OF a 

DESCRIPTION 
DEPTH 
E I 

1 3 / 1 5  
10 1Ohra 

SAMPLE BLOWS RECOVERY 

TIME SAMPLER 
NUMBER ON rnches 

# 3 / 1 5  
129.0 I 1010hra 

6 

. 
6 , 

6 

6 #3/15 
1010hra 

I 3 C . O  

SAND - KEOIUM DENSE, BROW (10YR 4/31, SO= STAINING (7.5YR 
5 / 8 1 .  POORLY GRADED, FINE / m I u n  GRAINED, m 

SAND - KZDIUM D M S Z  IBEAVING), BROWN I l O Y R  4 / 3 ) ,  NXLLs 
GRADZD, MEDIUM TO COARSE GRAIHtD, 'IRILCZ G R A m  ( - 2 5  -. - 5 0  
IN). Wl?I  

SAND - KZDIUM DENSE (BEAVING), BROW (10YR 4 1 3 ) .  YELL 
GRADED, raDIUM TO COARSE GRAINED, TRACE GRAVEL ( - 2 5  - -50 
IN), WPT 

SAND - MEDIUM DENSE (BEAVING), BROWN ( 1 O Y R  4 / 3 ) ,  WELL 
GRADED, MEDIUM TO COARSE GRAINED, lRIQ GRAVEL ( - 2 5  - -50 
IN), WET 

1 0  

3 0 . 5  

@ 31.0 

31.5 

32.0 

I 
32.5 

1 2  

# 3 / 1 6  SAND - W I U M  DEIPSE, BROWN (lorn 4 / 3 ) ,  POORLY GRADED, PINE Hnu 7 pp B/G 50 

8 6 3001 8.lwr 
1025hrs 

13/16 GRAVEX.LY SAND - I(eD1UM DENSE, BRQYR ( 1 O Y R  4 / 3 ) ,  Vgw. Enu - 7 pp B/G I 50 
1025hrs 7 

GRAINED, WET cpm 3. O.D. 6.6.. 

cp 3- O.D. S.S., GRADED, COARSE TO WeDIUM GRAINED, GRAVEL (.25 - .50 IN), MET 6 3001 Baaor 

13/16 SAND - MEDIUM DENSZ. BROWN (1OYR 4/31, WELL -ED, MEDIUM nnu 7 B/C - 50 
1025hrs 7 epo 3' O.D. 6.6.. 

3 0 0 )  8-r 
TO COARSE GRAINED, TRACE GRAVEL (-25 - - 5 0  IN), WR 6 

#)/I6 SAND - MEDIUM DENSE, BROWN (10YR 413) .  YELL GRADED, MEDIUN Bnu - 7 pp B/G - ID 
1025hrs g TD COARSE GRAINED, TRACE GRAYBL 1-25 - - 5 0  IR), WR cp 3' O.D. 8.6.. 

3001 mamaor 6 

#3/17 GRAVELLY SAND - KZDIUM DENSE, BROW (lorn 4 / 3 ) ,  WELL Bnu - 7 p p  BIG - SO 
1035hrs 14 cpm 3' O.D. 6.6.. GRADED, COARSE TO m x u n  GWNLD, TRACE PINES, cram, ( - 2 s  - 

1.0 IN), lfZT 300)  B-r 6 

1 4  

I 3 3 . 5  

1 2  

13117 GRAVELLY SAIiD - MEDIUM DENSE, BROWN (10YR 4 / 3 ) ,  ygtl Enu 7 p p  B/G - 50 ! 

I 
1035hrs GRADED, COAIISZ To m x u n  GRAINED, TRACE ?IRES, QLwKL (.25 - c p  3' O.D. 6.6.. 

300)  8.1..r I 
19 6 1.0 IR), m 

#3/17 CRAV7ZU.Y SAND - nLDIUM DPlSZ, BROWN (lorn 4 / 3 ) ,  UU& 
GRADED, COARSE TD -run -BED, - PINES, G R A ~  (.zs - epn 3. O.D. S.S.. I 

Bnu - 7 pp B/G - 50 I 
2 5  1035hrS 

1.0 IN), WR 1 3 4 . 0  , 

Rnu - 12 ppm BIG - 
50 epo 3' O.D. 5.8.. 
3001 H e r  

Bnu - 12 ppm B/G - 
50 epo 3' O.D. S.6.. 
3001 w r  

Bnu - 12 ppn B/G - 
50 cpm 3' O.D. S.6.. 
3001 8-r 

Hnu - 12 ppm B/C - 
50 cp 3. O.D. S.S., 
3001 8-r 

3001 -r 

#3/18 
1055hrs 

1 1055hrs 
3 4 . 5  

# 3 /  18 , 3 5 . 0  

1 

-~~ ~~~ 

SAND - KZDIUM DENSE, BROW (10YR 4 / 3 ) ,  POORLY GRADED, Enu - 2 p p  BIG - 50 
MEDIUM GRAINED, WET cpm 3. O.D. S.S., 

3001 H m r  

i 3001 H-cr 

24 6 
I 

Hnu - 2 ppm B/G - 50 
cpm 3' O.D. S.S., 

: 
I 

GRAVELLY SAND - MEDIUM DENSE, BROW ( 1 0 Y R  4 1 3 ) .  VEU. 
GRADED, COARSE TO MEDIUM GRAINED, TRACE FINES, GRAVgL (.25 - 
1.0 IN), WET 6 1 4  

G R A M L L I  SAND - KEOIUM DENSZ, BROWN (lorn 4 / 3 ) ,  YELL Hnu - 7 pp B/C - 50 
GRADED, COARSE TO MEDIUM GRAINED, lRAa PISES, GRAVEL (.25 - e p  3. O.D. S.S., I 
1.0 IN), WEZ 3001 E-r 

I 

1 7  6 

~~ 

I 
* NOTES: SAMPLes COLLECTED PER ASTH D-1586 AND ASl% D-1587. COulRs INDENTIPIED USING NUBSEW. COLOIL -. COHSIFRWCI BASED OIJ 

pE-ION RLsISTNiCE (BLWS/?T).  A U  -0 SCRZUIING TOR O R W I C S  AND BmA/GIVVU AT OR MCXaoUND LFJZLS. 

A-19 



PROJECl NUMER: PO 90 

BORING NUMER: 62-003 

GEOLAXIST: J. BAHEI 

DRILLING nrPROD: AUGER ( R O ~ W  Spew) 

PROJECT M: EROSION CONTROL AT TEE INACTIVE FLXASE PILE 

COORDINATZSt ?S 4834.76 FE 2430 .70  DATE S T N U W :  04/16/93 

EIZVATIONr 539.49 PT DATE CONPLereD: 04/17/93 

GYL: NA PACE 6 OF 8 

I 

'DEPTR SAMPLE BLOWS RECOVERY 
Cr NUMBER ON inches 

TIME SAMPLER DESCRIPTION 

- .  
I 
i 35.5 13/18 GRAVELLY SAND - m m n  DENSE, BROWN ( i o n  4/3), YEW. 

GRADED, COARSE TO m m n  GRAIHED, TRACE PINES, GRAVEL (.25 - 
1.0 IN), YET 6' 1055hrs 8 

USCS TSF 
syn 

--s I 

Rnu - 2 pp B/G 50 
cp 3.0.b. S.S., 3001 
n-r 

Enu - 0 p p  B/G - SO 
cpo, 3.O.D. 6.8.. 3000 
8-r 

13/19 
1112hrs 

11112hrs 13/19 

3 6 . 5  

131.0 

SAND - m I U M  DENSZ, BROWN ( 1 0 n  4/3), POORLY GRADED, Enu - 1 p p  B/G - 50 
m 1 u w  FINE GRAINED, VPT c p  3'O.D. S.S., 3001 

n-r 6 11 

Rnu I 1 ppm BIG - 50 SAND - HEDIUM DENSE, BROWN (10TR 4 / 3 ) ,  POORLY GRADED, 
MEDIUM / FINE GRAINED, YET c p  3.O.D. S.S., 3001 

H-r 13 

Hnu - 0 ppm BIG I 50 I I In-r cpm 3.O.D. 6.6.. 3001 

37.5 

I 
NOTES: SWLES COLLECTED PER ASRI D-1586 AND ~ s l w  ~-1587. COLORS IWEZITIPIED USING m o a  COLOR c m .  COR SI^^ BABW ON 

P-TIOH RESISTANCE (BU)WS/m) .  Au. PERWCO SCREENING POR ORCARICS AND RETAI- AT OR BELOV BlrcI[cRom m. 

#3/19 SAND - KEDIUM DENSE, B R O m  (1OIR 4/3), WELL GRADED, COARSE Rnu - 1 ppn B/G - 50 
1112hrs TO m I u n  GRAINED, TRACE GRAVEL (.25 - 1.0 IN), WET cp 3.O.D. 8.6.. 3001 

8-r 15 6 

13/19 SAND - KKDIUW DENSE, BROWN ( 1 0 n  4 / 3 1 ,  WELL GRADZD, COARSB Rnu - 1 p p  B/G - 50 
TO MEDIUH GRAINED, TRACE GRAVEL ( - 2 5  - 1.0 IN), WET cp 3.O.D. S.S., 3001 

a-r 21 6 

A-20 

I 
39.0 

I 39.5 

000226 

13/20 HELL GRADED SAND YITE SILT - m I u n  DKNSE, BROWN ( i o n  41 Rnu - 0 p p  B/G - SO 
11 30hrs c p  3.O.D. 6.8.. 3001 

H-r sw-sn 31, WLT 16 6 

13/20 WELL GRADED SAND WITB SILT - m I o n  DENSE, BROWN ( i o n  41 Hnu - 0 ppn B/G - 50 
1130hrs 3.0.0. 6.6.. 3001 

8-r Bv-sn 
3),. YET 23 6 

13/21 
1 4 1 . 0  ! 11150hrm 

13/21 
ll5Ohrs 

1 4 1 . 5  

SAND - DENSE, B R O m  (lorn 4 1 3 ) ~  YLLL GRAD=, -1UII / Enu - 0 ppn B/G - SO 
COARSE GRAINZD, TRACE GRWZL (-25 - .75 IN), U R  cp 3-0.D. S.S., 3001 

E-r 20 6 

SAND - DENSE. B R M  I l W R  413)o WELL GRADED, WEDIUM / Enu - 0 p p  B / t  - 50 
COAUSE GRAINED, TRACE GRAVEL (-25 - -75 IN). WPI c p  3'0.0. S.S., 3001 

H-r 23 7 6 



PROJECl NUMBER: PO 9 0  

BORING NUMBER: G 2 - 0 0 3  

GEOLOGIST: 2 .  BAHEY 

DRILLING -OD: AUGER (HOLLOW S T E M )  

P R O J E ~  NAKE: EROSION CORTROL AT TSE INACT= ansa PILE 

DATE STARTED: 0 4 / 1 6 / 9 3  COORDINATES! PS 4 8 3 4 . 7 6  PE 2 0 3 0 . 7 0  

ELEVATION: 539.49  D A n  COPPLITED: 0 4 / 1 7 / 9 3  

PACE 7 OF 8 CWL: HA 

USCS 
SYM 

DESCRIPTION 

i5P 
REMARKS I 

DEPTK 
?? 

SAMPLE 
NUMBER 
TIRE 

SAND - m I U M  DENSE, BROWN (10YR 4 / 3 ) ,  WELL GRADED, COARSE 
GRAINED, TRACE GRAVEL 1.25 - 1.0 IN), WET 

GRAVELLY SAND - MEDIUM DENSE, BROWN (10YR 4 / 3 ) ,  WELL 
GRADED, MEDIUM TO COARSE GRAINED, GRAVEL 1.25 - 1.0 IN), YET 

anu 0 p p  B/G - 50 
cpm 3' O.D. S.S., 
300# Hammer 

Hnu - 0 ppm BIG - 50 
q 3. O.D. 6.6.. 
300# 8-r 

BLOWS 
ON 
SACLPLER 

RECOVERY 
rnchea  

I I  SAND - MEDIUM DENSE, BROWN (IOYR 4 / 3 ) ,  WELL GRADED, COARSE 
GRAINED, TRACE GRAVEL 1.25 - 1.0 IN), WET 

Enu 0 ppn B/G - 50 
cpn 3. O.D. S.S., 
3 0 0 )  6-r 2 3  6 

, I 

I I 
I 
I I 

Rnu - 0 ppn B/C - 50 
epn 3. O.D. S.S., . 
3001 Bunmar 

BAND - MEOIUM DENSE, BROm (IOYR 4 / 3 ) ,  WELL GRADED, COARSE 
GRAINED, TRACE GRA- 1-25 - 1.0 IN), YET 

1 3 / 2 2  
1215hra 19 6 

17 6 

1 3 / 2 2  
1215hra 

1 4 4 . 0  6 16 

4 5 . 0  

45.5 

4 6 . 0  I I I  

. ._ 
. ISAND) 

p . 0  I (SAND) 

I I 
1 3 / 2 3  
1255hr 

148.5 1 Rnu - 3 ppm B/G - 50 
cpm 3' O.D. S.S., 
loo#  Bammer I I  SAND - HEDrUM DERSE, BROWN (1OYR 4 / 3 ) ,  WELL GRADED, MEDIUM 

TO COARSE GRAINED, TRACE GRAVEL 1.25 - -75 IN), YET 6 15 
I I 

I I 
Rnu - 3 ppm B/G 5 0  
cpm 3' O.D. 8.5. .  
3 0 0 )  Bunmar I I  SAND -.,MEDIUM DENSE, BROWN 110YR 4 / 3 ) ,  WELL GRADED, MEDIUM 

TO COARSE GRAINED, TRACE G R A M L  (.25 - - 7 5  IN), YET 

1 I 



I 
PROJEm NUMBER: PO 90 

I BORING NUMBER: GI-003 

GEOLOGIST: J. EANEY 

DRILLING m O D :  AUGER (BOLLOW SZen) 

PROJZCT M i  EROSION CO-L A I  TEE INACI'IVE ?LTASB PILI? 

COORDINATES: PS 4834.76 Pe 2430.7.0 DAlE STARTEDI 04/16/93 

eWAZION: 539.49 ?T DATE COmLRED: 04/17/93 

PACE 8 OF E GwLr HA 

DESCRIPTION . _  
DEPTH 

I E? 

SAND - m I u w  DENSE, BROW iiom 4 / 3 1 ,  ym GUDED, XEDIUM Bnu I 3 ppn B/G - SO 
cpm 3' O.D. S.S., 
300t  w r  

TO COARSE GRAINED, TRACE GRAVEL ( .25  - -75  IN), WET 

SAHPLE BLOWS RECOVERY 

SAWLER 
;;E:"" ON inches 

A-22 000228 



PROJECT NUMBER: PO 90 

BORING NUMBER: G I - 0 0 5  

GEOLOGIST: J. €IAN= 

DRILLING m B O D :  AUGER ( E O W W  m M )  

PROJEm NAME: EROSION CONTROL A I  I N A C R V e  ?LYASE P I X  

COORDINATES: FS 4910.32 PE 2407.89 DATE STARTED: 04/11/93 

ELEVATION: 530.04 n! DIST COWLZTED: 04/12/93 

PACE 1 OF 4 GWL: NA 

USCS TSF 
SYM 

RE- I DESCRIPTION 

# 5 / 1  SRELBY SAND - VERY LOOSE, DARX -WISE BROWN (10TR 4 / 4 ) ,  WELL 
0846hral  TUBE I O* I GRADED, -1UM GRAINED, TRACE GRAVEL ( - 2 5  - -75 IN), VERY 

MOIST 

1511 
0846hra i ALL SOIL FELL OUT OP SggLBT TUBE AS IT WAS PIILLD. 

COUECTED SPLIT ZWEE SAKPLE FOR SOIL DESCRIPTION - 

- # 5 / 1  
OE46hra 

- 
I S / ]  
0846 hra 

# 5 / 2  
0852hra 

- 
+ 5 / 2  
OB52hra 

2 . 5  

I -  1 2 . 0  - - 
2 . 5  - 
3 .0  

SRELBY GRAVELLY SAND - VLRY LOOSE, DARX m L o r n S E  BROWN ( 10IR 4 /  
4 ) ,  WEW. GRADED, 'MEDIUM GRAINED, GRAVEL ( . 1 5  - 1 . 5  IN), WR 

TUBE I 6 . I Enu I .4 pp B/G - 
50 cpm 3' O.D. 
BEELBY, 24' PUSH 

Enu - .4  pp B/G I 
50 cpm 3. O.D. 
SHKtBY, 74' PUSH 

GRAVELLY SAND - VERT LOOSE, DARX IELLOYISE BROWII (10IR 4 /  
a) ,  YELL GRADED, MEDIUM CIUINED, GRAVH. ( - 1 5  - 1 - 5  IN), WgT 

+ 5 / 2  
0852hra 

3 . 5  

# 5 / 2  
0851 hra 

# 5 / 3  
0907 hra 

4.0  - - 
4 . 5  

- 
I I 

SILTY SAND WITH GRAVEL - MEDIUM DENSE, DAM TZLWWISE BROWN 
(10YR 4 / 4 ) ,  WET 8 

Enu- 1.1 p p  BIG 
50 e p  3.O.D. 6.6.. 
300# m r  

Enu- 2.2 pp B/G - 
50 Cp 3.O.D. 6.6.. 
3001 8-r 

SM 

SM 

SM 

sw-sn ' 

sw-sn 

+ 5 / 3  
0907hra 

- 
# 5 / 3  
0907hra 

- 
1513 
09 07 hra 

1 5 / 4  
092Qhra 

5 . 0  - 
5 . 5  - 
6 . 0  - - 

8nm- 2.1 pp D/G - 
300# -r 
50 Cp 3.O.D. 6.6.. 

l3  I -  I 
YLLl GRADE, S M D  YITE SILT - MEDIUM DENSE, DARK IELLOWISE 
BROWN (10YR 4 / 4 ) ,  WPT 

18 1 6  I Rnu- 1.1 ppm B/G - 
3001 8-r 
50 Cpm 3'0.0. 6.6 . .  

Rnu- 2.2 p p  E/G I 
50 cpm 3'O.D. S.S., 
3001 E-r 

165 
f 

# 5 / 4  
09 2 0  hra 

A-23 008229 



PROJeCS NIJnBER: PO 9 0  

BORING NWHBER: G2-005 

GEOLOGISP: J. BAN= 

DRILING M O D :  AUGER (BOWW sfen) - 
DEPTH 
i 7  

- 
7.5 - 
6 . 0  - - 
8 . 5  - 

9.0 - 
9.5 - 
10.0 

P R W C X  HAKE: EROSION C O F O L  AT TEZ INAcrlvE PLTISB PILE 

COORDINATES: FS 4910.32 FE 2407.89 DATE STARTED: 0 4 / 2 1 / 9 3  

ELZVATIONr 530.04 FT DATE COlWL?!TXD: 0 4 / 2 2 / 9 3  

GYL: HA PACE 2 OF 4 

I a 

SAMPLE BLOWS 

?I* SAnPLER 
NUHBER ON 

#5/4 

9 092 4 h r s  

# 5 / 4  

9 0 9  2 4 h r s  

#5/5 

9 0 9 3 9 h r s  

1 5 / 5  

8 0 9 3 9 h r s  

t5/5 

8 0 9 3 9 h r s  

# 5 / 5  
0 9 3 9 h r s  9 

t5/6 SAELBT 
0 9 5 0 h r s  TUBE 

1516 
09 5 0 h r s  

15/6 
0950hrB 

15/6 
095Ohrs  

1517 
11 l O O O h r B  

t5/7 
9 l O O O h r s  

1517 
7 1000hrB 

l 5 / 7  

8 1OOOhrs 

10.5 r 
11.0 

11.5 - 
I 

I I 

USCS TSF RECOVERY 
U'IChBs s m  

RE- I DESCRIPTION 

YELL GRADED SAND w m  SILT - m I u n  DENSE, DAIU GRAYISH 
BROWN ( 2 . 5 Y  4 / 2 1 ,  WET 5 0  cp 3. O.D. S.6, 

Bnu- 2.2 p p  B/G - 
300)  8-r 6 sy-sn 

VKLL GRADED SAND YITB SILT - m r u n  DKLISE, DARX GRATISB 
BROWN (2.5T 4 /21 .  WET 50 cpm 3 -  O.D. S.S. 

Enu- 2.2 p v  B/G - 
3 0 0 )  8-r 2 sy-sn 

POORLY GRADED SAND WITE SILT, m I u n  DKNSE, DARX GRATISB Hnu- 2.3 p p  BIG - 
B R O W  (2.5T 4 / 2 ) ,  WR' 50 cp 3' O.D. 6.6,  

300)  B-r 6 sp-sn 

Hnu- 2.3 p p  B/G 
5 0  cp 3' O.D. S.S. 
300)  8-r 

Rnu- 2.3 pp B/G 
5 0  cpn 3' O.D. 6.6, 
300)  w r  

POORLY GRADED SAND WITB SILT, m I u n  DENSE, DARX GRAYISH 
BROWN (2.51 4 / 2 1 ,  WET 6 sp-sn 

POORLY GRADED WITE SILT, m I u n  DENSE, DARX GRATISR 
BROWN ( 2 . 5 1  4/21 ,  WR' 6 SP-sn 

POORLY GRADID SAND WITE SILT, m I u n  DENSE, DARX GRATISB 
BROW (2 .5Y 4 / 2 1 ,  WET 

Bnu- 2.3 p p  B/G - 
50 e p  3' O.D. 6.6, 
3 0 0 )  w r  6 sp-sn 

3 -  SBZLBT, 24' PUS8 SAND - m I U H  D m E ,  DARX GRATISB BROVA (2.5Y 4 / 2 ) ,  UKLL 
GRADED, =run TO FINE GRAINXD, TRACE GRAVEL t . 2 5  - .so IN), o* WET 

ALL SOIL FELL OUT Or 6-T ON TO GROUND SURFACZ - 

- 

- 
SAND - mIUM DENSE, D&RX GRATISB BROWN (1OT 4 / 2 ) ,  tlnu- 1.e pp B/G - 

50 p p  3. O.D. S.S., 
300)  8..I.r 

Rnu- 1.8 p p  B/G - 
50 ppa 3' O.D. S.S., 
3 0 0 )  hmor 

MDZRATED GRAD=, -1UM TO ?I= CRAI-, WET 6 

SARD - IIEoIun DENSE, DARX GJIATISB BROWN (101 d o ) ,  
IIODERATZD GRADID, -1un TO r m  CRAINZD, WET 6 

Hnu- 1.8 ppn B/G 
5 0  ppm 3. O.D. S.S., 
300)  Hammer 

SAND - m I u n  DENSE, DARX CRATISE mom ( ~ O Y  d o ) ,  
MODERATED GIWED. nwzun TO FINE GRAINED, WET 6 

Hnu- 1 . 6  ppm B/G 
50 ppm 3 '  O . D .  S.6.. 
300# H-r 

SAND - nEDIUn DENSE, DARX GRATISB BROWN ( 1 O Y  4 / 2 ) ,  
MODERATED GRADED, w m u n  TO FINE GRAIHW, WPT 6 

1 1 2 . 0  

1 1 2 . 5  - 
113.0 

I= 
, 1 4 . 0  



P R O J E S  NUMBER: PO 90 

BORING NUMBER: G I - 0 0 5  _ .  

PROJSCT m: EROSION C O ~ O L  AT w I N A ~  n r u n  PILE 

DATE STARTED: 04/22/93 I COORDINATESI IS 4910.32 PE 2407.89 

119.0 'T 

DRILLING M O D :  AUGER ( B O W  m) 

, 'X 19.5 1030hr. 

3' , I 

2 0 . 5  

PACE 3 Or 4 GYL: NA 

SILTY SAND - MEDTUM DENSE, DARX GRATIS8 BROWN (10YR 4/21 
YITE BROmI68 STAINING (10YR 6/81, Wrr 

SILTY SARD - IQDIOW DP1SL. D A M  GRAY168 BROWN (lorn 4/21 
UITB BROWBISB TZUDU STAINING (10YR 6/8), WET 

DEPTB SAKF'LE BLOWS RECOVERY 
PT NUMBER ON inches 

7IKE SAHPLER DESCRIPTION 

. - -  

1 4 . 5  I l -  
15.0 1 1  
: 5 . 5  I /  
16.0 

16.5 

17.0 

SILTY 6 U i D  - IQDIOW Dptst, DARR CUTIS8 BROWN (10IR 4 /2 )  
WITB BlWUlfIS8 FuftUIiC (1OYR 6/8), WET 

USCS rsr 
RE- I s m  

_ -  

AU,1)GLRLD 14 - 18 ft 

9 SM 
I 

Ban- 1.6 ppn B I G  - 
50 c p  3.O.D. S.S., 
300)  8 . p l r  

Bllnr 1.6 ppn BIG - 
SO cp 3.O.D. 6.6.. 
3006 B-r 

Bnor 1.6 pp~ B/C 
50 1-0.D. 6.6.. 
300)  I ( r r  

Blip- 1.6 p p  8/G - 
50 C p  3.O.D. S.S., 
3006 8.l.r 

AUGERZD 20 - 23 ft 

A-25 000231 



PRO-JECr NUMBER: PO 9 0  

BORING NUMBER: GI-005 

GEOLOGIST: 2 .  HANEY 

PROJECT NAME: EROSION COKlROL AT TBE INA- PLYASH PILE 

COORDINATES: PS (910 .32  FE 2407 .89  DATE SURRO: 0 4 / 1 2 / 9 3  

ELEVATION! 530 .04  PT DATE COMPLETED: 0 4 / 2 2 / 9 3  

A-26 

DRILLING HETROD: AUGER (ROLLOW smn) 

os0232 

CWL: NA PACE 4 OP 4 

DEPTA SAMPLE BLOWS RECOVERY 
.? NUMBER ON i n c h e s  

TIHE S W L E R  DESCRIPTION 

0 

2 1 . 5  

2 2 . 0  

2 2 . 5  

2 3 . 0  

8 5 / 9  POORLY GRADED SAND WITR SILT - WEOIUll DENSE (BEAVINC), DARX 
1045hrs  15 GRAYISB BROW (1OYR 4 / 2 ) ,  WET 6 2 3 . 5  

8 5 1 9  POORLY GIUDED SAND YITR SILT - wDIUH DENSE (-'ZING), DARK 
104 Shrs GRAYISB BROWN (1OYR 4 / 2 1 ,  WET 12 6 2 4 . 0  

1519 POORLY GRADED SAND WITR SILT - -1UM DENSE (E%VINC), DAILI( 
104 5 hra GRAYISH BROWN (10YR 4 / 2 ) ,  U R  10 6 2 4 . 5  

1 5 / 9  POORLY GRADED SAND WITR SILT - m x u n  DWSE (mwmc). DARX 
104 5 h r s  GRAYISB BROWN ( 1 O Y R  4 / 2 ) ,  WR 11 6 2 5 . 0  

(REAVING SAND) 

2 5 . 5  

(HEAVING SAND) 

2 6 . 0  

(BEDVINC SAND) 

26 . )  

(EEAVIRC SAND) 

27 .0  

ROILS: SAMPLES COLLECTED PER ASTM D-1586 AND AFD( D-1587. COuIRS INDENTIIIED USING RUNS= 

USCS TSF 
syn 

R E M S  I 

Bnu- 1.6 p p  B/C - 
50 cpm 3.O.D. 5.6.. 
3 0 0 )  I3-I 

Enu- 1.6 ppn BIG - 
50 c p  3'O.D. 6.6.. 
3008 E-r 

Bnu- 1.6 ppn B/G - 
50  c p  3.O.D. 6.6.. 

sp-sn 

sp-sn 

8p-6n . 3008 Bammr 

Rnu- 1.6 p p n  B/G - 
5 0  cpm 3.O.D. S.S., 
3001 E-r sp-sn 

AIJ- 2 5  - 2 1  f t  

COLQR CBARf. CONSIFltRCI BASm ON 



a 

a 

PROJECT NIJIIBER: PO 90 

BORING NUMBER: 62-006  

GEOLOGIST: J. HANEY 

DRILLING HETROD: AUGER IROLLOW STEMI 

PROJEC~ NME: EROSION CONTROL AT TEE INAM nnsB PILE 

CWRDINATES: FS 4769.89 FE 2366.30 DATE STARTED: 04/22/93 

ELEVATION: 531.68 PI DATE COlWLnZD: 04/22/93 

GUL: HA PACE 1 OF 4 

DEPTH SAMPLE BLOWS RECOVERY 
FT NUMBER ON -rnc_n= 

YIKE SAnPLER DESCRIPTION 

SILTY CLRY - SOFT, DARX GRAYISB BROWN (2 .SY 4/2), :I ;t;ihrsl 1 I 6 I MODERATELY PIASTIC, HOIST 
1.0  

USCS TSF 
syw 

R E W S  I 

Hnu - .7 ppn B/G - 
50 3008 cp 6-or 3' O.D. S.S., 

46/1 
16 3 E hrs 

0 . 5  

I 
Hnu - -7 ppn B/G - 
SO cpm 3' O.D. 5.5. .  
3008 Emunor 

SILTY SAND - VERY LOOSE, DARX YELLOWISB BROWN (10YR 4/41, 
SAND PINE GRAINED, SILT NONPIASTIC, HOIST 1 6 

SAND - VERY LQOSE. DARX YELlBWISB BROWN (1OYR 4/41, SAND 
WELL GRADED, m I u n  'PO FINE GRAINED, TRACE GRAVEL 1.25 - .so 

1.5 1 ;t<ihrsl 2 I 6 1 IN), MOIST 

2.5 I ::::hrs 

llnu - .7 ppu B/G - 
SO cpn 3' O.D. 5.5 . .  I I  3004 tlumer 

SILTY SAND - LOOSE, DARX -WISE BR0Y)I (10YR 4 / 4 ) ,  SAND 
FINE GRAINED, SILT NONPWTIC, MOIST 5 6 

8 6 / 2  
1642hrs 

3 . 0  

Hnu I .7 ppm B I G  - 
3008 Euawr 

Enu - .7 p p  B/G - 
SO cpm 3. 0.D" S.S., 
3008 Emunor 

50 cpm 3' O.D. S.S., 

SILTY SAND - LOOSE, DARX YZLZBWISR BROWN (1OIR 4 / 4 ) ,  SARD 
FINE GRAIHED, SILT NONPLUTIC, M I S T  5 6 

I I , I I I 

i 1 I I I I I 

I I  SILTY GRAVEL, SANDY - LOOSE, DARX IELUIVISB BROYA IlOYR I/ 
4 1 ,  GRAVEL (.25 - 1.0 IN), SILT NONPWTICI SAND WELL 
GRADED, HOIST 3.5 - 1  :::ihrsl 3 I 6 I 

I 

1 

Bnu - . 7  pp B/C - 
SO cpm 3' O.D. 6.5.. 
3008 w r  

4.0 I :t::hrs 
4 6 1 3  
16 5 0  hrs 

4 . 5  

6nu - .7 p p  BIG - 
SO cp 3' O.D. 6.6.. 
3008 8-r 

SILTY GRAVEL, SANDY - LOOSE, DARI( T X L O W I S 6  BROYA (10YR 4 /  
4 ) ,  GRAVEL t.25 - 1.0 IN), SILT NOBPWTICI MUD WEW. 6 CRADD, HOIST 2 

SILTY GRAVEL, SANDY - LOOSE, DARX W I S E  BROWN (10YR 4 /  
4 ) .  GRAVEL 1.25 - 1.0 IN), SILT NONPWTIC, SAND WELL 
GRkDED, MOIST 6 

86/3 
1650hrs 

6nu - .7 p p  B/G 
50 cpo 3' O.D. S.S., 
3008 auaner 

Hnu - .6 ppn B/G 
50 cpm 3. O.D. 
SBeLBI, 1E. PUS6 

- 

AUQRB) 

46/4 
1702hrO 

I I  SILTY SAND - LOOSZ, D m  YELIBWISE BROYA (1OIR 4 / 4 ) ,  SAND 
FIUE GRAIMP3, SILT NONPLASTIC, HOIST 

1 2  I .  

WELL GRADED GRAVEL WITH SILT AND SARD - LOOSE, DARK 
YELUIWISB BROWN ( 1 0 Y R  4/41, NONPLRSTIC, YET 6 6 m-cn 

I 

Bnu - .6 p p  B/G - 
SO cpl 3. O.D. 
SBELBI, 18. PUS6 

I 

160 

, 1 . 0  

4 6 / 4  WELL GRADED GRAVEL WITR SILT AND SAND - LOOSE, DARX 
1702hrsI 5 I 6 1 YELUIWISR BROWN l l O Y R  4 / 4 ) ,  NONPLASTIC, YR 

Rnn - .2 ppn B/G - 
SO cpm 3. O.D. S.S., 
3008  Hammer 

Hnu - .2 ppm B/G I 
SO epo 3. O.D. S.S., 
3 0 0 )  Humnor 

NOTES: SAMPLES COLLZcreD PER ASTM D-1SE6 AND ASrn D-lSE7. C0U)RS I H D m F I P )  USING NUNSELL COLOR CBART. CONSISTEHCI WED ON 

pmF3XATION RESISTANCE (BLowS/FTl. ALL PERK0 SCRZZNING FOR ORGANICS AND BmA/GAIOU AT OR BtLow BACKGROUND Levas. 

I 

I 

A-27 000233 



PROJECT NUMBER: PO 90 

BORING NUMBER: GI-006 

I DRILLING HFXBI 

PR- NAME: EROSION C O ~ O L  AT m INACTIVE nmsn PILE 

COORDINATES: IS 4769.09 FE 1366.30 DATE SZIRlED: 04/22/93 

DEPTR S*cIpLE 
E NUHBW 

GEOLOGIST: J. EMET EUVXXIONr 531.68 R 

1 I 

DATE CO!WLlZZD: 04/22/93 

9 - 5  I 1712hrs 

D: AUGER IHOWIOW m M )  

1712hrm 
10.0 

PACE 2 OF 4 

112.0 

BLOWS RECOVERY USCS 
ON inchem 
SNWLER 

s'ln DESCRIPTION 

YELZ. GRADED GRAVEL WTTB SILT AND SAND - LOOSE, DAM 
YZXJ&YISE BROWN (10YR 4/41, NONPLASTIC, WLT 

Gy-GI( 6 6 

YELt Giwm G R A v n  WIZB SILT AND SARD - Loosz. DAM 
YELWWISE BROWN ( l o a  4 / 4 ) ,  NONP-C, I E X  

G y a  5 6 

SILTY GRAVEL - LOOSL. OAR% TzLuUrIsn BRm (lorn 4 / 4 1 .  
GRAVEL 1.2s - 1.0 IN), SILT NONPIASTIC, m 1 u n  SAND - WPL 5 6 GRCSED, YR 

SILW GRAVEL - LOOSE, DAW. T&LLOWISA BROWN I l O Y R  4 / 4 ) ,  

GRADED, YLZ 

SAND - L006h. BRoyIl (lorn 4 / 3 ) ,  POORLY CRIDED, r1w 
GRAIHm, Wm 

GRAVEL (-25 - 1.0 IN), SILT NONPLASTIC, KEDIUM SAND - WEW. 4 6 

4 6 

s m  - LOOSX, BROWN ( lorn 4 / 3 ) ,  POORLY GRADED, r m  
GRAINZD, WLT 5 6 

SAND - WDIUH DZNSIT?, BROWN ( 1 O Y R  4 / 3 ) ,  N U L  WID, 
KEDIUH GRAINED, TRACE CRAWL 1-25 - .SO IN), - 10 6 

SAND - WgDIUH DENSITY, BROYW IlOIR 4 / 1 1 ,  WELL GRADED, 
WDIUH GRAINED, TRACE GRAVEL 1 . 1 5  - .SO IN), WR 7 6 

13.0 I 1 b 6 / 6  
17?6hrm 

1 3 . 5  

TSP 

RE- I 

Hnu - .2  p p  BIG - 
SO cp 3' 0.0. 5.5.. 
3 0 0 )  B-r 

nnu .? p p  BIG - 
50 cp 3. O.D. S.S., 
3 O O b  BLD.r 

Hnu I .7 p p  B/G - 
50 cp 3- 0.0. 5.S.. 
300b a-r 

Hnu - .7 p p  BIG - 
50 cp 3' 0.0. 6.5.. 
3 O O b  m r  

Rnu - .7 BIG - 
50 cp 3' 0.0. 6.6.. 
3004 m r  

Enu - .7 ppn B/G - 
50 c p  3- O.D.' 6.6.. 
3004 w r  

AUGI[RB) 10 - 1 3  ?T 

Hno- 1.1 ppn B/G I 
50 c p  3' 0.0. S.S., 
3 0 0 )  E-r 

Rnu- 1.1 BIG - 
50 cpo 3' 0.0. 6.5. .  
300)  R-r 

A-28 000234 



a 

e 

PROJECT Hum: PO 90 

BORING NUHBER: 62-006 

GEOLCGIST: J. BANEY 

DRILLING =ROD: AUGER (BOLLOW smn) 

PROJEf3.NAKCr XROSION CONTROL AT TZZ INACTIVZ ?LIAS6 PILE 

COORDINATESt PS 4769.89 PE 2366.30 DATE STARTED: 04/22/93 

DATE COnP(pLepeD: 04/22/93 

PAGE 3 OF 4 

I 
1 

ELEVATION: 531.68 PT 

GYL: NA 

TIME SAJWLE 

1726hrs  
14.5 

1 6 / 6  
1726 h r s  

15.0 

I 

tEC0vERY 
tnches DESCRIPTION 

. _ .  . 

SAND - HEDIUII DENSE, BROW (lo= 4/31, POORLY GRADED, FINE 
GRAINED, WET 6 

SAND - wEDIun DZNSE, BROWN (iom 4 / 3 1 ,  POORLY GRADED, PINE 
GRAINED, W R  6 

1740hrs  +k 

USCS TSF 
s m  

RE- I 

Rnu- 1 . 1  ppm BIG - 
50 c p  3'  0.0. 5 .5 . .  
300b B-r 

Rnu- 1.1 ppm B/G - 
50 cpm 3' O.D. S.S., 
3008 8-r 

AUCERED 15 - 18 Fl! 

~~ 

POORLY GRADED SARD YITR SILT - m z u n  DENSE (EEAVING), DMX Enu- 1.0 p p  B/G - 
YEqLowISB BROWN (1OYR 4/41, W R  50 Cp 3' O.D. S.S., 

300)  B-r 6 

A-29 000235 



. 

e 

A-30 

P R O J E c l  NUHBER: PO 90 PROJECT NA)(Er WOSION CORlROL AT TEE INAcTTve FLYAS8 PILE 

BORING NUMBER: GI-006 COORDINARS: PS 4769.89 PE 2366.30 DATE STARTED: 04/22/93 

GEOLOGIST: J. BAHEI ELP?JN'ION: 5 3 1 . 6 8  MTZ COKpLlsreD: 04/22/93 

DRILLING HETROD: AUGER (HoLLov s n n )  GVL: HA PAGE 4 O? 4 

DEPTR SAMPLE BLOWS RECOVERY USCS TSF 
FT NUMBER ON inches 

TIHE SAHPLER 
syn =- I DESCRIPTION 

0 

21.5 (EEAVING SAND) 

22.0 (HEAVING SAND) 

22.5 (EEAVING SAND) 

I 

NQRS: SAMPLES C O L z E m  PER D-1586 AllD ASTH D-1587. COLQRS INDmIPIED USING MUNSELL COLOR CBIUIT. CONSIFRIICI BABED OR 
P ~ I O N  RESISTANCE i ~ m / s m .  ALL nmco scuzxtimi FOR ORGANICS ARD BRA/GIJOU AT OR BEU)Y a ~ c x t ~ o m  LEYPS. 



I 
PROJECI' NUXBER: PO 90 

BORING NUUBER: ~2-007 

GEOLOGIST: J. WE1 

DRILLING =OD: AUGER (B0-W S m 1  

DEPT.L 

I =  

PRRJECT NAME: .IROSION CONTROL AT TEE INACTIVE n Y A S B  PILE 

COORDINATZS: FS 4916.63 PE 2524.59 DATE STARIED: 04/21/93 

-ON: 571.73 DATE CO%PIpLmD: 04/21/93 

CUI.: HA PACE 1 OF 1 

12.0 

SAWPLE 
NUUBER 
71% 

BLOWS 
ON 
S W L E A  

1324hr 

FLY ASR - BLACK (N2.5/ ), SILT TO lINE QUI= QUI- mu - 0.0 p p  
ISIZED PARTICLES, NON PLASTIC, MOIST B/G - 120 cpln 
I 

FLY WE - BIACX (N2.51 ),  SILT TO FIHL QUIAeD C R A I m  Bnu - 0.0  pp 
SIZED PARTICLES, NON PIASTIC, MIST B/G - 110 cp 

RECOVERY 
inches 

FLY ASR - B U C X  (N2.5/ 1,  SILT TO ?I= GIUIAeD GRAINED 
SIZED PARTICLES, NON PUFIIC, M I S T  

FLY A S H  - BUCX (N2.5/ I, SILT TO FIRE GRAINED GRAINED 
SIZED PARTICLES, NOH PUFIIC, UOIST 

DESCRIPTION 

Rnu - 1.2 p p  
B/G - 100 c p  

Bnu - 1.1 pp 
B/G - 110 cpn 

I I I I 

I I 
. _- . 1 

1331hr 

0 To 5 PT SILTY CUI, LIGXT OLIVE BROWN (2.51 5/31. 
UODERATELY PLASTIC, MOIST 

SILTY CUI - LICET OLIVE BRo*H (2.5Y 5 /31 ,  MD-T 
PLASTIC, MIST i 

Bnu - 0 . 0  p p  
B/G - 50 cpn I I I  
Rnu - 0 . 0  pp 
B/G - 50 Cp I I /  
Rnu - 0 .4  pp 
B/G - 150  ~p * I l l  5 TO 20 PT FLY ASB, BIACX fN2.5/ I, SILT TO FINE GRAINED 

GRAINED SIZED PARTICLES, NOH PLASTIC, MOIST 

I I I 1 I I 
I I I 1 I I 

1345hr 

FLY ASB - B U C X  (N2.5/ I ,  SILT TO FINZ GRAINED GRAINED 
SIZED PARTICLES, NON P W T I C ,  MOIST 

Hnu - 0 . 0  pp 
B/C - 150 cp I I I  

1402hr 

1407hr 

1412hr 

1416hr 

l4lBhr - 
1421hr 

- 

- 

- 

?LY ASE - BLACX (N2.5/ ), SILT TO FINE QUI= GRAINED 
SIZED PARZIUES, NON P-C, HOIST B/G - 100 c p  

NOTES: COLORS IDERnPIED USIRG ~ R S E L L  COLOR CBART. AW. -IIG FOR ORGN~ICS AT OR BELQY m a m m .  PER)ICO SCREWING 

FOR B R A  / GIUOU BIcICROUWD PROM 6 To 20 
I 

A-3 1 000237 



PROJECT NUMBER: PO 90 

BORING NUMBER: a - 0 0 8  

PRQJSKT NMB: XROSION C O ~ O L  AT ZBE INACIIW n n s a  PILE 

DATE ST-I 0 4 / 1 7 / 9 3  COORDIXATESI PS 4 8 0 9 . 4 4  PE 2576.97 

( a o u w  m) GWL: NA PAGE 1 O? 1 

t 0 4 / 1 7 / 9 3  GEOLOGIST: J. BLHEI 

DRILLING METaOD: AUGER 

1739hr 

TSF ReCOVERY 
inchem 

DESCRIPTION =- I 

Rnu 6 . 0  ppm 
B/G I 50 epm 

ri Bnu - 1 . 6  p p  
B/G - 50 ep 

SILTY Q1T - TXLlAlKSB BROWN (10YR 5 / 4 ) ,  NOD-T 
PLASTIC. no1.s-r 

Rnu - 1 . 8  p p  
B/G - 50 ep 

PLY ASE - BIACX l N 2 . 5 /  ), SILT TO PINE W N Z D  PARTIQBS, 
NON PIASTIC. noim 

anu - 1 . 6  p p  
B/G 50 c p  

FLY A S A  - BLACX (N2.5 /  ) ,  SILT TO PINE GRAINED PARTICLES, 
NON PLRSTIC, noim 

anu I 2 . 0  p p  
B/G - 50 epm 

PLY ASB - B U C X  (K2.5/ ), SILT TO ?INZ -RED PARTICLES, 
NON PLASTIC, noxsT 

1 2 . 0  . - I  1743hr 1 Bnu - 1 . 5  p p  
B/G - 50 cpn 

PLY s a  - BUCX (N2.51  ), SILT TO PIRB GRAINED PARTICLES, 
NON PLASTIC, noxsr. (TEIN 61m QAT urn AT A P P R O X I ~ ~ ~ Y  
10 -1  

anu - 1 . 8  p p  
B/C - 50 W 

anu - 1 . 6  p p  
B/G I 50 c p  

Ban - 2 . 0  pp 
B/C - 50 cpn 

t 
NOTES: COLORS IDEHTIFIED USING ~UNSELL COLOR camr. AW. mmco s m m i I n G  FOR ORGANICS AND BRA / GAMMA AT OR azum B A C X C R O ~ .  

L 

A-32 000238 



0 2 / 0 2 / 9 4  16:35 

! 1 :  D T 
P 

P i M ' I E  

I 

\ 

*L8 1 FEM%BL;DZd F 
JanuaFy Z 1. 1995 

P a g e  1 

t S I :  I /  
M A I O A C N  

U M I 0  C 
L E E S P V H  

L E E  
O E R S  
N !Y  

PROJECT UWBER: 602 3.7 1 PROJECT NAME: CRU2 PHASE I F I E L D  INVESTIGATION 

BORING NUMBER: 1708 1 COORDINATES: NORTH L m l 0 . 6 4  EAST 1379166.88 IDATE: l&-JUN-Pl  

GROUND ELEVATION: 570.9 1 GWL: DeDth D a t e / T i m e  IDATE STARTED: 1 4 - J U N - 9 .  

1.5 

3.0 

~~ ~ _ _ _ _ _ ~ _ _ _  

ENGINEER/GiOLf f i IST:  J. LEAR I Depth D a t e / T i m e  [DATE CMPLETE:  17-JUN-  

D R I L L I N G  METHOD: AUGER 

067092 14 V. HARD BLACK. (2.5Y. 2/) ASPHALT, TRACE GRAVEL. >C.D I PID=D I 

I 
06/14/91 14 18 DRY, .25-V. HARD BROWN TO Y E L L W I S H  BROVII, ( lDYR,  

15:05 16 5 / 3  TO lOYR 4/6) S I L T Y  CLAY, S W E  GRAVEL L W  
3/) PLASTICITY.,'DRY, S I L T .  TRACE SAND 1.7s-DENSE. & GRAVEL, VERY DRY. DARK GRAY (2.5V, 

6.0 

7.5 

I S I  ! I 

i 
i 

VERY LOOSE, BLACK (2.5Y, 2/)  S I L T ,  TRACE SAND AND 
ML j N/A i U;;!lrpfnl 

0 6 7 0 9 5  2 
06/14/91 1; 110 1 GRAVEL, SL. MOIST. 

15:50 B r = o  cpn 

I ! I 

>4.0 u=s0-100 PlD=D prm pfnl ! 
I Br=O cpn I C L  I I V. HARD BLACK, (2.5Y, 2 / )  ASPHALT, TRACE GRAVEL, 

DRY .25-V. HARD B R W N  TO YELLOWISH BROW ( lDYR,  5/3 
TO {DYR, 4 / 6 1  S I L T Y  CLAY, SOME GRAVEL LOW 

1.5 P L A S T I C I T Y .  DRY. 

067093 14 
06/14/91 14 ::: I 1 5 : l D  118 

DENSE, VERY DARK GRAY (2.5Y. 3/)  S I L T  TRACE SAND g I 1: 1 U/A i PID=O I 
SAND TRACE GRAVEL, SL. MOIST. I Br=o cpn I 
GRAVEL, DRY, 4.0-DENSE, BLACK (2.SY, i / )  S I L T ,  TRACE I a+so-lE"ppn 

C.5 067094 16 C.O-DEI(SE, BLACK, (2 .57 ,  2 / )  S I L T  TRACE SAND TRACE 1 ML ' r l /A ! D I D = D  prm 
ME0 DENSE. 5.25-MED DENSE, VERY 

1 DARK GRAY (2.5Y, f/) S I L T ,  SOME SAND, S W E  GRAVEL, ML i 6.0 1 5 : l S  I , 
GRAVEL, SL. MOIST 

DRY. 

' a=SO-IOb pfnl j Br=o cpn 

15.0 067101 3 
06/16/91 3 

16.5 i 0 9 : l D  

16.5 067102 5 
0 6 / 1 C / 9 1  2 

18.0 I 09:15 13 

VERY LOOSE, BLACK, (2.5Y. 2/) S I L T ,  TRACE SAND AND 
GRAVEL, SL. MOIST, SOME SAND SDnE GRAVEL. ~ r = o  cpn 

13 

I I 
VERY LOOSE, BLACK, (2.51. 2/) S I L T ,  TRACE SAND AND ML 

18 GRAVEL, SL. MOIST, SOME SAND SDnE GRAVEL. 
B r = o  cpn 

'IA i EL&!lrpfnl I 
Br=o cpn ! 

! 
GRAVEL, SL. MOIST, SOME SAND SOME GRAVEL. a=50-100 ppn , 

VERY LOOSE. BLACK, (2.5Y, 2/) S I L T ,  TRACE SAND AND 
GRAVEL, SL. MOIST, SOME SAND SOME GRAVEL. 

VERY LOOSE, BLACK, (2.5Y. 2 / )  S I L T ,  TRACE SAND AND , ML j W A  : ?!D=O pem 

I B r = o  cpn 

18.0 067103 5 NO RECOVERY 
06/16/91 5 

19.5 I 10:15 15 lo 1 
i ML j U/A ; ?ID=O 

a a=jo-lE"ppn j LOOSE, BLACK (2.5Y. 2 / )  S i L T ,  iRACE SAND TRACE 
GRAVEL, SL. MOIST, UOOO C H I P  2". I :  ! Br=o cpn 

NOTES: 
SAA = Same a s  A b o v e  
P I 0  = P h o t o i o n i z a t i o n  D e t e c t o r  
U/A = Nor A p p l i c a b l e  

E- 194 



0 2 / 0 2 / 9 4  16:35 

- .. BORING NUMBER: 1708 1 COORDINATES: NORTH 477710.64 EAST 1379166.88 IDATE:14-JUN-91 

GROUND ELEVATION: 570.9 GUL: D e p t h  D a t e / T i m e  (DATE STARTED: 14-JUN-91 I 
ENGINEER/GEOLOGIST: J. LEAR I D e p t h  D a t e / T i m e  IDATE COMPLETE: 17 -JUN-91  1 

D R I L L I N G  METHOD: AUGER 

/ P  7 M U H l O  ti i E : L  E E I S  P I V  E l  

067105 2 

10:25 3 
06/16/.91- 2 - - .  

22.5 1 
067106 3 

06/16/91 3 
10:30 3 , 

24.0 

a=50-100 ppn ' 
i 

Br=o cpn  i 

PID=O ~ p n  i 

1 LOOSE, BLACK (2.51, 2 / )  SILT, TRACE SAND TRACE 
I GRAVEL, SL. MOIST, yo00 CHIP  2", 21.5'-LOOSE, BLACK 

(2.5Y, 2/)  SANDY S I L T  TRACE GRAVEL SL. MOIST, 
ZZ.O-LWSE, BLACK (2.!IY, 2 / )  S I L T ,  TRACE SAND TRACE 

LOOSE, BLACK (2.SY 2/ )  S I L T ,  S W E  GRAVEL, TRACE 

B R W N  (2.5Y. 2 / )  TO ( lOYR, 5/41 SANDY S I L T ,  TRACE 
GRAVEL, SL. MOIST. 

18 

! GRAVEL, MOIST. I ! 
a=SO-100 ppn i 
Br=o cpn I 

I 

' 
18 SAND, SL. MOIST,  Zf.8-LOOSE BLACK TO Y E L L W I S H  

28.5 1 067110 8 1 2 8 . 2 - L W S E  DARK GRAYISH B R W N  (IOYR, 4 / )  POORLY 
SORTED SAND, TRACE GRAVEL, SL. MOIST, MED DENSE, 

S I L T ,  MOIST, 29.5-MEDIUM DENSE (2.5Y. 4/21 O L I V E  
BRWN,  S I L T  S W E  SAND SWE CLAY, SLIGHT PLASTIC ITY,  

13:45 6 29.0-MEDIUM DENSE,  VERY DARK GRAY (2.5Y, 3 / )  SANDY 

30.0 

0 ' -  

SP H/A PID=O ppn 
ML 0.50-100 ppn 

w = o  cpn ML 

' .  i . ..  . .  

06/16/91 11 
30.0 067111 8 

31 .S 
I 1 ~ 5  113 

E- 19-5 

MEDIUM DENSE, BLACK (5Y /25 /1 )  S I L T  SOME L IGHT O L I V E  
B R W N  (2.5Y. 5/6) SAND (FINE) MOIST. 31.0-MEDIUM 
DENSE DARK O L I V E  GRAY TO BLACK (51, 3/2 TO 
SY/2.!I/2) S I L T  TRACE SAND, MOIST. 1 

000240 



F'EMP-OU03. - W A L  
January 3.1. 1095 Page , 

. .  . .  02/01/94 i8:37 

. .  PROJECT NUUBER: 652 3.7 I PROJECT YAME: CRU2 PHASE I E i E L D  !NVEST lGATION 

t .  

. .. .. 1 BORING NUMBER: 1724 I COORDINATES: NORTH 477239.70 EAST 1379830.96 lDATE:lZ-JUL-91 I 
GROUND ELEVATION: 586.8 I GUL: D e p t h  D a t e / T i m e  !DATE STARTED: 12-JUL-91 

EIIGIUEER/CEOLOCIST: J. LEAR 1 D e p t h  D a t e / T i m e  IDATE COnPLETE: 16-JUL-5 

07/14/91 5 

~ 

I D R I L L I N G  METHOD: AUGER I 

GRAVEL, DRY. a=aO- 

D / A  T I L  
M A  110 

! P  T M ! U  
' L  E E j S  

I 

D ! S  i B  : R  ! 
E s I E  I I  
P 
T 
H 

A I C  
M O  
P I" 

1 

i 
1 
I 

REMARKS 

f 

! 

! 067195 12 I i LOOSE, BLACK (2.51, 2/ )  S I L T ,  TRACE SAUD TRACE W/A I P ID=O m 
, I UL 1 a=8D-lOD ppn 

I 1  ~r=o j 
07/13/91 I4 GRAVEL, DRY. 

. .. . 14:30 (6 l l a  1 
1.5 067191 16 I LOOSE. BLACK (2.51, 2 / )  S I L T ,  TRACE SAND TRACE 

07/13/91 6 GRAVEL, DRY MED DENSE. 
I 3.0 1 14:35 19 / l a  I Br=o CUII 

4 . 5  , 14:LO ! I /  I ~r=o CUII 

3.0 067192 19 I MED. DENSE, BLACK, TO.VERY DARK GRAY, (2 .5Y.  2 / )  TO i HL j N/A P ID=D 00n I 1 a=80-100 ppn i 107/13/91 13 jl8 I 1OYR. 3/11 SOnE SAND, SWE GRAVEL, DRY. 

I 067193 I15 1 MED. DENSE, BLACK, (2 .5Y.  2 / )  S I L T ,  TRACE SAND, I ML I W/A I P ID=D 

i j * a=8o-tK'"pem ~ r = o  CUII I 
~~~~~~~~~ i 6.0 1 . 067194 i14 I j MED. DENSE, BLACK, (2 .5Y.  2 / )  S I L T ,  TRACE SAND, ' HL j Y/A I i PID=O a=80-100 porn ppn 

07/13/91 I I L  118 TRACE GRAVEL D R Y .  j !  1 7.5 I 15:ZO i13 I I ~ r = o  cpn I 
I 

MED. DENSE, BLACK, (2 .5Y ,  2 / )  S I L T ,  TRACE SAND, , HL 1 Y/A 1 PID=O pon i 
B r = D  cpn I TRACE GRAVEL DRY. a+80-100 ppn . 

WED. DENSE, BLACK, (2.SY, 2 / )  S I L T ,  TRACE SAND, 
TRACE GRAVEL DRY. 

PID=O ppn 
a==o-100 ppn 1 8r.o cpn 

PID=O ppm 
a=8O- 100 ppn 
B ~ = O  cpn I 

10.5 067197 '6 MED. DENSE, BLACK. (?.5Y, 2 / )  S I L T ,  TRACE SAND 8 
07/13/91 6 GRAVEL, TRACE B R W N  (10YR. 5/31 CLAYEY S I L T .  1 12.0 1 15:35 16 1" I 

19.0 I 067203 I2 I LOOSE, BLACK. (2 .5Y ,  2 / )  S I L T ,  TRACE SAND, T i iACE HL  W/A 1 PIDID m 
a-80-100 ppn 
~ r = o  cm I 

20.5 i 067204 ; 3  . LOOSE, GLACK, :2.5Y, 2 / )  S I L T ,  ;?ACE S A N D ,  TRACE HL  N/A . ?ID=O cun 
107/15/91 !3 j18 j GRAVEL, DRY. a=80-100 ppn , 

22.0 69~15 i5 : nr=o c m  I 

NOTES: 
SAA = Same as A b o v e  
P I D  = Dho to ion i za t i on  D e t e c t o r  
H/A = Mot A p p l i c a b l e  

G-18-10 



0 2 / O l / F L  1 8 : 3 7  

iROJECT NUMBER: 602 3.7 PROJECT NAME: CRU2 PHASE I t i E L D  I N V E S T i G A T I O N  

! 3ORING NUMBER: 1724 I COORDINATES: NORTH L77239.70 EAST 1379830.96 I D A T E : l 2 - J U L - 9 1  

GROUND ELEVATION: 586.8 j GUL: D e D t h  D a t e / T  rme :DATE STARTED: 12-JUL-Fl 

ENGINEER/GEDLOGIST: J. LEAR ! D e D t h  D a t e / T i m e  IDATE C W P L E T E :  16-JUL-91 I 

- .  

e . -  

! D R I L L I N G  METHOO: AUGER 

! D ' S  16 i R  I 

: P i M  A 1 1 0  
, T P T M l U  M I 0  C :  

i E I A  D T I L  

I H ; L  E  is p i v  H! 

j ML j N /A  j ?ID=O ogn 
I ! a=80-100 ppn I 

PID=O pem 
a=80-100 ppn 1 

i !  : sr=o C D ~  ! 

22.0 067205 I C  i LOOSE. BLACK, (2 .5Y , .2 / )  S I L T ,  SOnE SAND TRACE 

23.5 I 09:20 ! L  1 1 I /  j sr=o cpn I 
'07/15/91 L '18 I GRAVEL. DRY. 

I 

sr=o CPII 1 
I 

LOOSE. BLACK, ( i . S Y ,  2 / )  S I L T ,  SU4E SAND TRACE 
GRAVEL, DRY. 

118 1 GRAVEL, DRY. 

t 
25.0 1 067207 15 ' MEDIUM DENSE, (2.5Y,  2 / )  S I L T ,  TRACE SAND TRACE i ML 1 N/A 1 ?ID=O DOII 

26.5 1 09:30 
% a=80-100 pan : 07/15/91 1; 

i ML 1 N/A ! ? I O I O  Dcm 1 . a=dO- lOO w n  
26.5 i 067208 .6  ! MEDIUM DENSE, (2.5Y.  2 / )  S I L T ,  TRACE SAND TRACE 

;7=0 cpn 28.0 , 1O:OD I 

a-80- 100 DL*II 
23.0 067209 5 i I MEDIUM DENSE, (Z.SY, i / )  S I L T ,  TRACE SAND TRACE 

5i=O cpn 29.5 1 10:05 12 ! j 

I ]07/15/91 1; . 118 

. 0 7 / 1 5 / 9 1  12 

GRAVEL, DRY. 

!lL , !4/A ^!c)=O cun 
j18 ! GRAVEL, DRY. 

- 
MEDIUM DENSE, (Z.SY, 2 / )  S I L T ,  TRACE SAND TRACE ML Y/A :ID=O D D ~  

l=d0-100 Don 
29.5 I 067210 13 

)07/15/91 L 116 I GRAVEL, 3RY.  
31.0 I 1O: lD  IL u = o  cpn 

Br=o cpn 

; Br=o cpn 

MEDIUM DENSE, (2 .51 .  2 / )  S I L T ,  TRACE SAND TRACE 
GRAVEL, DRY TRACE ORGANICS, SL.  MOIST.  

I I 
N/A I ? I D 4  pan 

1 a=80-100 p 
MEDIUM DENSE, (2 .5Y.  2/)  S I L T ,  TRACE SAND TRACE 

I 07/15/91 GRAVEL, DRY TRACE ORGANICS, SL .  MOIST.  

~~ ~ 

! MEDIUM DENSE, (2.5Y.  2/ )  S I L T ,  TRACE SAND TRACE j ML j N/A ; ?1D=O pem 
GRAVEL, DRY TRACE ORGANICS, S L .  MOIST.  I I a=80-100 pon ; 

, Sit0 CP ; ! 

j ML ! N/A PID.0 
: a 4 O - 1 0 0  wn : 

35.5 1 06721~ 4 LOOSE BLACK (2.SY, 2 / )  S I L T ,  ALTERNATING UITH 

:r=o C D ~  
,07/15/91 14 !lL I BROW: ( 1 0 ~ 4 .  513) CLAYEY SILT, TRACE SAND g GRAVEL, ; 

37.0 i 1 0 : s  3 I : SL. MOIST. 

!o  

1 N/A I N/A -^ID=O DOT . ' 
z=ao-ioo ~ p n  : sr=o cm 

i 37.9 i 067215 I 2  j : NO RECOVERY 
i 0 7 { ~ ~ ~ ~ 1  1; jo i 

i 38.5 ! 
I 38.5 I 067216 i 7  

i ~0.0 ! 067217 ( 5  . 

: N/A I W/A ' alD=O DOT 
' s=ao-ioo c~m ! NO RECOVERY 

I ;:=o con 
! ;  : 0 7 / 1 C / 9 1  10 J 4 . 0  I 09:OO 18 

i 07/16/91 .5 i 1 G  ! TRACE GRAVEL, HE0  PLAST. HOIST. 

: NOTES: 

, 

i F IRM.  DARK YELLOUISH BROUN. (:OYR, - i b )  SANDY CLAY ' CL a .z :i9=0 DOm 
z=ao- ioo - : 

! 3:-3 C D ~  

SAA = Same as A b o v e  i 
 ID = P h o t o i o n i z a t i o n  D e t e c r o r  
Y / A  =  NO^ A p p l i c a b l e  

! 

G-18-1 1 



DROJECT NUMBER: 602 3.7 I PROJECT NAME: CRUZ PHASE I iiEL0 INVESTIGATION f 

GROUND ELEVATION: 586.8 

30RlNG NUMBER: 1724 i COOROINATES: NORTH 477239.70 EAST 1379830.96 iDATE:12-JUL-91 

WL: Depth Oate/T irne [DATE STARTED: 12-JUL-91 

~~~~~~ 

DRILLING METHCO: AUGER 

0 
E 
P 
T 
n 

- 
11 .s 
43.0 

43.0 

44.5 

- 

I 

S 

L E E ! s  P iv H i  

1 1 REMARKS 

C B  F I 

PIO=O p n  i 
.=.=80-1iO ppn j 

i c L  i I ar=o cpn ! 
067218 I9 FIRM. DARK YELLOWISH EriOUN, (lOYR, C / 6 )  SANDY CLAY 

07/16/91 1;; 114 1 TRACE GRAVEL, ME0 PLAST. MOIST. . . .  
09:lO i 

I 

067219 12 NO RECOVERY 

09:15 nr=o C P ~  i 07/16/91 1;; 10 I 
OTES: 

SAA = Same as Above 
PID = Photoionization Detector 
N/A = Not AppilCaDle 

e 

G-18- 12 



02/02/9L 17:03 

U Y I  T 
I S M I  S 

P T M W H 0 C i  I C B l  F 
: L  E E S P L E El V HI i s : :  O E R S  

N Y !  1 1 .  I I 

i PROJECT NUMBER: 20.03.05 - i PROJECT NAME: CRU2 RI PHASE 1 1  FIELO INVESTIGATION 

REHARKS 

- .- 

NUMBER: 1964 1 COOROINATES: NORTH 477418.89 EAST 1379418.23 iDATE:17-APR-93 

GROUND ELEVATION: 571.6 I GWL: Depth Oate/Time (DATE STARTED: 17-APR-93 

ENGINEER/GEOLffiIST: MUSA KESEKOIV I. Depth ' Date/Tim IOATE CCHPLETE: 17-APR-' 

112643 
04/17/93 

112644 
04/17/93 

.5  09:OO i 
1.5 lo&/i7/93 0O:OO 

4 MEDIUM STIFF, (10YR4/1) DARK GRAY, PEAT WITH HIGH PID.5.2 ppn I 
i ORGANIC CONTENT, MOiST 

VERY STIFF, (10YR5/3) BROWN. SILTY CLAY WITH PID=5.2 ppn 
PEBBLES, MEDIUM TO HIGH PLASTICITY, MOIST 

4 1 "* I B M O  cpn 

I N/A I N/A 12 lo I NO RECOVERY 
I 1 .  

2.5 
3.0 0O:OO 

06/17/93 

3.5 112647 9 SAA 1.5 PIOd.2 ppn 

4.0 09:tO 

4.0  112647 12 VERY STIFF, (10YR4/1) DARK GRAY, GRAVELLY SILTY CLAY I CL 1 4 PIDd.2 ppn 
06/17/93 6 W I T H  SOME PESBLES, LOW PLASTICITY, DRY TO MOIST I 

4 . 5  09:20 ! 

4.5 112647 22 
06/17/93 

5.0 09:20 

04/17/93 6 

BMO ~ p n  

PIDd.2 ppn I 

~i w=4o cpn i I 6 I sAA 

' NO RECOVERY 1 N/A 1 N/A 
I 

I !  l4 0 I 

112648 8 I VERY STIFF, (10YR4/3) BROWN, SILTY CLAY, MEDIUM TO PI0=4.2 ppn i 
i m=so cpn 

04/17/93 HIGH PLASTICITY, SWE PEBBLES, MOIST 1 i:: 1 09:30 1 .I6 1 I 

i PIDd.2 ppn 

~r=so cpn 

VERY S T I F F ,  ( ~ o Y R L / ~ )  DARK GRAYISH BROWN, SILTY CLAY j CL I 4 
WITH SWE PESBLES, MEDIUM PLASTICITY, MOIST 1 

j i 

Boring Contractor: PENNSYLVANIA DRILLING 
Driller: MARTY UATRAL, DONNIE ARTHUR 
Drilling Equipnent: ACKER 

6.0 112668 12 
04/17/93 

6.5 09:30 

NOTES: 
2 DRUMS FOR SOIL CUTTINGS, 1 DRUM FOR ALCONOK WATER.2 
BAGS OF 50 LBS. VOLCLAY, 1/2 BAG OF 9L LBS. CEMENT 

1 
SAA = Same as Above 
PID = Photoicnlzarion Detector 
N / 4  = YOt ADDllCaDLe 

F- 18-34 

000244 



52/.02/94 17:03 

i GROUND ELEVATION: 571.6 

January 21. 1995 
Page 2 

Oate/T ime IDATE STARTED: 17-APR-93 i GUL: Deotn 

! PROJECT NUMBER: 20.03.05 : PROJECT NAME: CRU2 RI PHASE !! FIELD INVESTIGATION 

1 BORING NUMBER: 1964 i COORDINATES: NORTH 477L18.89 EAST 1379418.28 IDATE:17-APR-93 

PIDt3.5 ppn 
*04/17/93 COBBLES, MEDIUM TO HIGH PLASTICITY, MOIST 

0 l 9  1 NO RECOVERY N/A N/A I I 

i I  I 
' 9.0 I 

i 04/17/93 
9.5 1 1o:oo 

~~ 

! DRILLING METHOD: HOLLOV STEM AUGER ! 

NO RECOVERY lo I15 I 1 9.5 1 
04/17/93 

'B IR I ' E : A  D T L S I E  1 1  
! 2 ' 3  A I O  I A I C  Ni 

! 0 - s  

W/A N/A 

i s i  I 
U Y I T REMARKS 

I S M  S : 

j 
I 

! I  

10.0 1 10:oo 1 I I I 

I I 
10.0 I 112654 '6 VERY STIFF, (5YR4/2) OLIVE GRAY, SILTY CLAY, FEW CH 

04/17/93 16 PEBBLES, MEDIUM TO HIGH PLASTICITY, MOIST 
10.5 I 1O:lO 

i M L  10.5 I 112655 8 

11.0 I 10:lO 

VERY STIFF, (10YR5/3) BROWN, CLAYEY SILT WITH SWE 
04/17/93 6 PEBBLES, LOU PLASTICITY, MOIST 

~~ ~ i 6.5 I 112649 I12 l 6  1 VERY STIFF, (5YR4/2) OLIVE-CRAJ, SANDY SiiTY CLAY, 1 CL i 2 I PlDt3.6 ppn 
i 04/?7/93 WITH SWE PEBBLES, LOU TO MEDIUM PLASTICiTY, MOIST I I I 1 7.0 I 09:CS I !  I Br=so cpn 

3 PID=3.5 ppm 

B r d o  cpn 

. m.40 cpn ! 

PID=3.5 ppn I I 
NO RECOVERY 

! 
1 ''*' 104/17/93 l6 
! 11.5 ; 0o:oo 10 1 

i N/A N/A i 
! ! 

I 12.0 I 112656 9 I VERY STIFF, (10YR5/3) BROWN, SANDY CLAYEY SILT WITH OL ; 3 j PID=5.3 ppn ; 
i !04/17/93 1 16 I SWE PEBBLES, L W  PLASTICITY, MOIST 
I 12.5 i 10:20 

! 13.0 1 10:20 

I ! i m = L o  cpn 

8r=4o cpn 

PID=5.3 ppn 
i 

12.5 I 112657 (15 i 6  1 VERY STIFF, (10YR5/3> BPOWN, CLAYEY S I L T ,  L W  
04/17/93 PLASTICITY, MOIST 

I NOTES: 

I 

' 2 DRUMS FOR SOIL WTTlNGS 1 DRUM FOR ALCONOK WATER,2 Boring Contractor: PENNSYLVANIA DRILLING j BAGS OF 50 LBS. VOLCLAY, !/2 BAG OF 94 LBS. CEMENT Driller: MARTY WATRAL, OONNIE ARTHUR 
Drilling Equipnent: ACKER 

SAA = Same as Above 
PID = Photoionization Detector 
N/A = hot Amticable. 

F- 18-25 



02/02/94 17:03 

112663 7 16-' 
/D(,17/93 1 

16.5 10:55 

FEEMP-OU02-6 
January 21. 1 9 9 q b  7 

PID=3.2 ppn 

W=UI cpn 
6 I sAA 

a 
VERY STIFF, (1DYR5/3 )  BROWN, S I L T Y  CLAY, MEDIUM TO i CH f 4 

I f  04/17/93 H I G H  P L A S T I C I T Y ,  MOIST 

PROJECT NUMBER: 20.03.05 . i PROJECT NAME: CRU2 R I  PHASE 11  F I E L D  INVESTIGATION I 

P I D s 3 . 2  ppn 

B r 4 D  cpn 

BORING NUMBER: l 9 b l  ! COORDINATES: NORTH 477418.89 EAST 1379418.28 !DATE:17-APR-93 

GRWND ELEVATION: 5 7 1 . 6  GUL: Depth Date/Time IDATE STARTED: 1 7 - A P R - 9 3  

ENGINEER/GEOLOGIST: MUSA KESEKOIV I D e D t h  Date/T ime IOATE COnPLETE: 17-APR-!  

DRILLING METHCCI: HOLLW STEM AUGER 

i S i  

! 

CL : 3.5 I PID=5.3 ppn 
I 

1 1 2 6 5 8  22 VERY STIFF, ( 1 0 Y R 5 / 3 )  B R W N ,  S I L T Y  CLAY, FEDIUM TO 

1 Br4o cpn 
I3.O 10&/17/93 1 . _. 16 1 HICH P L A S T I t i T Y ,  HOIST 
13.5 10:2D-- 

14.5 I 112660 13 
04/17/93 

15.0 1 10:45 

1 N/A ! N/A 

O I l i  
No 

1 DENSE, (1DYR5/2 )  GRAYISH BROWN, S I L T Y  SAND, LM)SE, 6 I WITH SOnE PEBBLES, MOIST 

VERY STIFF, ( 1 0 Y R 5 / 3 )  BROWN, S I L T Y  CLAY,  H E D I W  f C L  ' 3 
P L A S T I C I T Y ,  MOIST 

I 

P ID=3 .5  ppn 

w=co cpn 

PIDo3 .5  ppn 

Er=Ul cpn 

i 15.0 1 112661 I21 VERY STIFF, ( 1 0 Y R 5 / 3 )  GROWN, CLAYEY S I L T ,  LOU : HL  .5 i P I W 3 . 5  ppn 

I P L A S T I C I T Y ,  WET 
f I w=4o cpn 

PID=3.2 ppn 

Br=a cpn I 

16.5 112664 10 MEDIUM STIFF, ( 1 0 Y R 5 / 3 )  BROWN, CLAYEY S I L T ,  MEDIUM 

17.0 I 10:55 1 04/17/93 P L A S T I C I T Y ,  WET TO MOIST l6 I 
17.5 I 112666 26 SAA 1 CH j 4 . 5  PID=3.2 Ppn I 

i B r = t D  cpn I 

I 
! W=CD ccm ! 

' P1D.O ppn ! HARD (10YR. 5 / 3 1  BROWN. CLAYEY S I L T  W I T H  SOHE I H L  , j 

.OC/17 /93  
18.0 1 10 :55  

j 04/17/93 ANGULAR PEBBLES, MEDIUM P L A S T I C I T Y ,  V O I S T  
18.5 I 13:30 

-18.5 I 1 1 2 6 6 8  117 i6 1 SAA 
19.0 1 13:30 I 

04/17/93 

19.0 I -112669 27 i 1 SAA 

19.5 I 13:30 I I 
!04/17/93 I 16 

5 f P ID=O ppn 

4 i or=co cpn 

NOTES: 
2 DRUMS FOR S O I L  CUTTINGS, 1 DRUM FOR ALCONOK WATER.2 
BAGS OF 50 L3S.  VOLCLAY, 1/2 BAG OF 94 LBS. CE!iENT 

B o r i n g  C O n t r a C t O r :  PENNSYLVANIA D R I L L I N G  
D r i l l e r :  HARTY WATRAL. :CNNIE ARTHUR 
3 r i l l i n g  E q u i p n e n t :  ACKEil 

SAA = Same as Above 
? I D  = P h o t o i o 7 i z a t i c n  D e r e c r o r  
( / A  = Wot App; i :ab le.  

F-18-36 



I. 

04/17/93 SAND, Y I T H  SWE PEBBLES, MOIST 

FEMP-OUOl-6 F N A L  
January 21. 1995 Page 

I 

0 2 / 0 2 / 9 C  17:03 

. PROJECT NUMBER: 20.03.05.. . ' ! PROJECT NAME: CRU2 R I  PHASE Ii i i i L D  I N V E S T I W T I O N  

i BORING NUMBER: i 9 b ~  I COORDINATES: NORTH C77618 .89  EAST 1379618.28 lDATE:17-APR-93 

I 21.0 1 112671 21 SAA 1 SP 1 N/A 
104/17/93 1 16 I i 21.5 1 13:50 1 ! 

: I  
! 

D a f e / T  ime IDATE STARTED: 1 7 - A P R - 9 3  i I GROUND ELEVATION: 571.6 i GUL: D e o r h  

PID=O ppn 

us40 cpn 

1 ENGINEER/GEOLOCIST: MUSA KESEKOIV I D e p t h  D a t e / T  ime IDATE CWPLETE:  1 7 - A P R - 9 3  ! 

! [ D R I L L I N G  METHOO: H O L L W  STEM AUGER 

PID=O ppn 

ms4o cpn 1 
22.0 i 112672 3 5  

04/17/93 1 .I6 1 sAA 
22.5 1 14:05 

I E  l A D T L S E 1  
j D : S  

! P  ' M A I O A C N  i B  IR i 

112674 121 N/A 1 sp I 04/17/93 1 1C:DS I i6 1 sAA 

! H i L  E E I S  P 

I 
! 

I ' E  L 
10 E 
!N 

PID=O ppn 

B r d D  cpn 

V H I  
E El 
R S I  
y !  

- .. .. . ._ 
Brdo cpn ! 20.0 I 1 3 5 0  I 

20.0 1 112671 15 I 20.5 /04":~c3 I 
VERY HARD, (10YR5/3 )  BROUN, CLAYEY S I L T  U I T H  i CH 1 4.5 PID=O ppn 
COBBLES, MEDIUM TO HIGH P L A S T I C I T Y ,  MOIST 

i I  Br'=4o C D ~  
I 

._ 

t 

25.0 ! 112678 130 
i 104/17/93 1 
' 25.5 1 16:20 i 

6 1 i I j I 0r=40 cpn j 
I N/A I N/A 1 PID=O ppn 

~ ~ _ _ _ _ _ _  

I SP f N/A I P I D = O  ppn 

HARD, (10YR5/3 )  BROUN. SANDY CLAYEY S I L T ,  UITH SOnE ML , L.5 ?ID=O ppn 
PEBBLES, LOU P L A S T I C I T Y ,  HOIST 

I 

I I 

! ,  I w = C o  cpn 

, w=co cpn 

6 1 
f 

I VERY DENSE, ( l O Y R 5 / 1 )  GRAY, LOOSE POORLY GRADED SAND [ SP i Y/A PIO=O ppn 

I or=ko C C ~  I 
; I 6 I UITH S W E  PEBBLES, MOIST 

j 25.5 I I32 j NO RECOVERY 
104/17/93 ! I '26.0 I 16:20 0 

j N/A I N/A 
j 

~ 

'NOTES: ! 2 DRUMS FOR S O I L  CUTTINGS, 1 DRUM FOR ALCONOK UATER,2 1 BAGS OF 5 0  LBS. VOLCLAY, 112 BAG OF 96 L a s .  CEMENT 
B o r i n g  C o n t r a c t o r :  PENNSYLVANIA D R I L L I N G  
D r i l l e r :  MARTY UATRAL. DONNIE ARTHUR 
D r i l l i n g  E a u i p n e n t :  ACKER 

SAA = Same a 5  A b o v e  
P I D  = P n o t o i o n i z a t i o n  Detec tor  
N/A = Not C p p i i c a o l e .  

F- 18-37 



02/02/96 17:03 January 11. 1995 Page 

a 
l 

I PROJECT NUMBER: 20.03.05 

BORING NUMBER: l9bG I COORDINATES: NORTH 477L18.89 EAST 1379418.28 JDATE:17-APR-93 

GROUND ELEVATION: 571.6 I GUL: D e p t n  O a t  e / T  i me IDATE STARTED: 17-APR-93 

i PROJECT NAME: CRU2 R I  PHASE I 1  F I E L D  INVESTIGATION 

ENGINEER/GEOLff i IST:  W S A  KESEKOIV  I D e o t n  D a t e / T  ime !DATE CCnPLETE: 17 -APR-<  

D R I L L I N G  METHOD: H O L L W  STEM AUGER 

04/17/93 

i8.0 1 112683 121 j 6  SAA 
04/17/93 

28.5 14:50 

28.5 I 112684 121 i 6  1 SAA 
04/17/93 

29.0 I 16:SO 

i SP i N/A i P ID=O ppn 

I w=4o cpn 
I !  i 

112685 20 
29-0 j04/17/p3 I /b 1 sAA 29.5 15:lO 

PID=O ppn 

SAA PID=O ppn 
04/17/93 

112685 23 30'0 
/0&/17/93 1 

30.5 15:lD 
6 I sAA 

VERY DENSE, ( l O Y R ,  5/11 GRAY, LOOSE POORLY GRADED ! SP ! N/A i P ID=O ppn 
i 
I B ~ = L O  cpn j ! MEDIUM SAND, MOIST 

NOTES: 
2 DRUMS FOR S O I L  CUTTINGS,  1 DRUM FOR ALCONOK UATER,Z ao r ing  C o n t r a c t o r :  PENNSYUIANIA D R I L L I N G  
BAGS OF 50 LBS. VOLCLAY, 1/2 BAG OF 94 LBS. CEMENT D r j l l e r :  MARTY UATRAL.  DONNIE ARTHUR 

D r i l l i n g  E q u i p m e n t :  ACKER 

SAA = Same as A b o v e  
? I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
W/A = Not A p p i i c a o l e  

F- 1 8-38 



FEMP-OUOZ-6 FINAL 2 8 ., . 7.- .. .. . ' 

Janua? 2 i . !??S > 

P a g e  1 

04/20/93 CL 
5.5 I 1O:lO _ _  

92/02/94 17:03 

: PROJECT NUMBER: 20.03.05 ' 2ROJECT NAME: C W 2  R I  PHASE I 1  F I E L D  INVESTIGATION 

j BORING NUMBER: 1965  i COORDINATES: NORTH 4 7 7 3 4 7 . 0 1  EAST 1379474.61 IDATE:21-APR-93 I 

6-0 cpn 

! GROUND E L E V A T I W :  5 7 4 . 1  1 CWL: D e p t n  D a t e / T i m e  IDATE STARTED: 20 -APR-93  I 
ENCINEER/GEOLOGIST: J BOYER i D e D t h  D a t e / T i m e  IDATE CWPLETE: 21 -APR-93  i 

5.0 1 112737 131 l6 1 SAA ML N/A 

i ;: 1 N/A 
I 

D R I L L I N G  METHOO: H O L L W  STEM AUGER ! 
D ' S  i B  R j 
E 
P 
T 
H 

( A  D T L S I E  11 

I M  
A 1 1 0  A C N I  

. P  T M l W  MI0 C( 

I ._ 
I 

PID.0.3 ppn 

PID=0.3 ppn 

err60 cpn 

1 
S 
c 

I 
I 

REHARKS 

PID=D.6 ppn 

BMO cpn 

.5 I 112735 1 N/A l6 1 S M  
04/20/93 4 

1.0 09:20 
I 

MEDIUM DENSE, (2.5Y 6\61 O L I V E  YELLOW, S I L T Y  SAND, N/A I N/A I PID=0.6 ppn 
I 

1.0 1 1 1 2 7 3 5  i N/A i6 1 
I w=6o CUII 

04/20/93 MO I ST -WET I '  

I 0 4 / 2 0 / 9 3  

1.S 09:20 5 ' SM 1 
' N /A  ! N/A i PID=0.6 ppn I 

I I 
' 1 1 2 7 3 5  I N/A !5  j SAA 

I 09:20 I ' 
2.0 I 18 i ! 
2.0 I 112736 SHELBY TUBE 

4.0  1 09:30 
04/20/93 I 'IA .I18 1 

112737 
04/20/93 

6.5 I 112739 I 1 2  ' i SAA 
04/20/93 I 

7.0 I 10:35 I i 6  1 
ML j N/A 

: i  
PID=O.C ppn 

i 
~ r = 6 0  CUII I 

~ 

N /A  1 N/A ! 

I ! 

i 1 5  I i NO RECOVERY 

/ *  j 
7-0 

!04/20193 1 
7.5 1 10:35 I 

I 

- 
112740 15 ! MEDIUM DENSE, (5CY 5 / 1 1  Gi lEENlSH GRAY, t l k Y E Y  S I L T ,  ML N/A 1 PID=0.8 pcm i 

i 
TRACE SAND AND GRAVEL. MOIST 

8.0 7 - 5  i 10:50 I 16 1 i 
04/20/93 I 

f NOTES: 
D r i l l e r :  JOE RAAB, RCjOCE R D A V I S  
D r i l l i n g  iauipnenr: ?E-45 

SAA = Same as Above 
? I D  = D h o t o i o n i z a t i a n  D e t e c t o r  
N/A = b o t  A D D L i C a O l e  

I 

F- 18-39 



FEMP-OUOt-6 F 2 8 7  

GRWND ELEVATION: 574.1 I GYL: Depth Date/Time . IDATE STARTED: 20-APR-93 

Januap21. 1995 . 
02/02/94 17:03 Page 2 

: PROJECT NUHBER: 20.03.05 I PROJECT NAHE: CRU2 R I  PHASE 11 FIELD INVESTIWTION 

j P  

i i  
; E  

i 

j H A I O A C N l  

! L E E S P V H  

O E R S  
N / Y  1 

I P T M U U O C I  

L E /  

~~ 

(EER/~EOLOGIST: J BOYER 1 Depth Date/ 1 i me IDATE CCMPLETE: 21-APR. 
I 
I DRILLING UETHDD: HOLLOV STEU AUGER 

j S I  
I U Y !  i I REMARKS 

9.0 112741 3 

9.5 11:oo 
04/20/93 6 

HEDILIU STIFF, (SY,5/L) OLIVE SILTY CLAY, UlTH GRAVEL 
AND SAND, MOIST-VET, BLACK CLAY UOOULES 

I 

9.0 ~ 0 ~ / 2 0 1 9 3  0O:OO j: i o  1 

11.0 I 112744 7 ! SAA ! CL I -75 PIDzO.6 ppn i 
~ r = 1 2 0  cpn I 

i PID=0.8 ppn 

sr=8o cpn 

w==o cpn 

~ r = 6 0  cpn ! 

! 
EMO C P ~  

PID=0.9 ppn 

PIDs0.9 ppn 
I 

PID30.9 ppn 

1 CL 

.E 

13.0 112767 8 UEDIUU STIFF, ( 5 ~ , 3 / 2 )  DARK OLIVE GRAY, SILTY CLAY, i CL I .5 

13.5 13:lO I !  04/20/93 

~ 

10.5 ' l l 2 7 L 3  6 ' HEDIUU STIFF, (56Y,4/1) DARK GREENISH GRAY, SILTY CL .T5 
04/20/93 CLAY, TRACE GRAVEL MEDIUM TO H I G H  PLASTICITY, BLACK ; I 

l l . o  I 13:OO I i6 I CLAY NOPOLES , HOIST 

PID=D ppn 

u - 6 0  cpn 

PID=O ppn 

~ r = 6 0  cpn 
I 
I 

PI0=0.6 ppn 

~ r = i 2 0  cpn I 

14.5 1 112750 
04/20/93 

15.0 13:20 

i CL i . j  PID=O ppn 

i I f  ~ r = 6 0  cpn 
j 2  I SAA 

8 

! 

PID=O ppn 

~r=60 cpn 

112745 6 MEDIUH STIFF, (5Y,5/2) OLIVE GRAY, SILTY CLAY, TRACE 
04/20/93 GRAVEL, MEDIUH PLASTICITY, HOIST :::: 1 13:lO 1 1' I 

PID=O ppn 

w=60 cpn 

I CL ; .7 
I '  
I 

PID=O ppn i 
EI'=~O cpn i 

MOTES : 
Driller: JCE ?AAB, RODGE 2 D A V I S  
D r i l l i n g  Equipnent: CME-65 

SAA 2 Same es Above 
P I D  : P h o t o i o n i z a t i o n  Detector 
N / A  : h o t  ADDtlCZDle 

F- 1840 



-- g,g-.Iji 
FEMP-OUOZ-6 FINAL 

Depth - - Date/T ime IDATE CCnPLETE: 21 -APR-93  i ! ENGINEER/GEOLOGIST: J BOYER 

I D  S i B  
A D T I L  S 

I T ' P  T M l U  U 
i H I L  E E I S  P 

1 i M  A 1 1 0  A 

I 

j R 1 S I  

; s o !  

E I 1  i U Y 1  T I REMARKS 

0 C. 
V H i  i C N I  , s n i  s 

: E 3 1  ,: I 

15.5 

I N/A ' i DOLOMITE, CSBBLE (APPEARS T O  BE CONCRETE) ~ E M E N T E D  i N/A N /A  j PIDSO ppn 

8 S 4 0  cpn i i l  D 4 / 2 0 / 9 3  I GRAVEL 
0O:OO ! l o  1 

I 

i TRACE CaAVEL,  MEDIUM P L A S T I C ,  HOIST 1 I w=60 C P ~  
04 120193 

13:3C I 

P I D r l . 2  ppn 

~ r = 6 0  cpn 

18.0 1 1 2 7 5 4  12 ' VERY SOFT,  (5y.414)  OLIVE, SILTY CLAY, MEDIUM 
/04/20/93 1 16 1 P L A S T I C I T Y ,  MOIST, ALSO CONCRETE, VOW CHIPS, 'AND 

18.5 14:30 T I  LE FRAGMENT 

I 

i NO RECOVERY 

15.5 1 112752 3 SAA 
l04/20/93 I 16 I 

I 

NO RECOVERY I N/A I N/A 
i 
I I 

4 

I N/A 1 N/A 

I .  ! i  

j C? 1.5 P I D s 1 . 0  ' 
1 

19.5 ' STIFF, (2 .5Y .5 /4 )  L IGHT O L I V E  BROWN, S I L T Y  CLAY, 

j 0r.z cw 
104::;% l6 16 TRACE GRAVEL, LOU P L A S T I C I T Y ,  DRY 

20.0 I 14:40 ! I 1 

P I D s O  ppn 

B r 4 D  cun 

' l O 4 / 2 0 / 9 3  112756 17 I ' 16 i SAA 

I 20.5 14:40  I 
~~ ~ ~ _ _ ~  

: N/A i H/A I 
I 
! 

i SLIGHT P L A S T I C I T Y ,  HOIST I i 
i 21.0 I 112758 1 7  I VERY SOFT, ( 5 Y , C / 3 )  O L I V E ,  S i i T Y  CLAY, TiACE G A V E L ,  ; t', ; .25  I PID=l.? ppn j 

1 21.5 I 09:3D [ l6 1 I ! i m=60 ~ r n  
04/20/93 I 

i 
i 

D r i l l e r :  JOE RAAB, RWGE 2 D A V I S  
D r i l l i n g  E a u i u n e n t :  C9E-45  

SAA = Same a s  A b o v e  
P!D = P h o t o i o n i z a t i o n  D e t e c t o r  
!J/A = Not ACDt iCab l t?  

F-18-41 

000252 



FEMP-OL'OI-6 FIN,.$ 8 7 
PROJECT NUMBER: 20.03.05 

BORING NUMBER: 1965 ! COORDINATES: NORTH 1773L7.01 EAST 137917L.61 iDATE:21-APR-93 

GROUND ELEVATION: 571.1 ! GWL: DeDrh  D a  t e / T  i me IDATE STARTED: 20-APR-93 

ENGlNEER/GEOLffiIST: J BOYER I D e p r h  D a t e / T  ime [DATE CDWPLETE: 21-APR-5 

j PROJECT UAHE: CRU2 R I  PHASE I I  F I E L D  INVESTIGATIOW 

, D R I L L I N G  HETHW: HOLLOW STEM AUGER 

Januan. 21. 1995 Page 
02/02/9L 17:03 

L E Ei 
O E R S I  I N Y t  

21.5 1 112759 

22.0 09:30 

STIFF,  (10YX,G/6) DAW. YELLOWISH BROWN, S I L T Y  CLA:, 1 CL j 2.5 

19 i 6  1 01/20/93 TRACE GRAVEL, LOU PLASTICITY, MOIST 
I I  

P1011.7  ppn 

Br=6o cpn 

21.5 

26.5 

! 1.5 .PID=2 ppn i C L  I i Br-do cpn 

STIFF, (10YR,4 /6)  DARK YELLOWISH BROU~N, SILTY CLAY, 
01/20/93 WITH GRAVEL, SLIGHT PLASTICITY,  DRY 

112762 I SHELBY TUBE 

10:20 
04/20/93 1 'IA l N / A  I 

DENSE, (10YR,S/L)  Y E L L W I S H  BROWN, CLAYEY S I L T  WITH P I D = 2  ppn 
6 I GRAVEL , NO TO SLIGHT PLASTICITY,  DRY 

23.5 1O:DO i BP40 cpn 1 
01/20/93 

112763 7 26-5 
101/20/93 1 

27.0 11:OO 

DENSE, (10YR.5/6) Y E L L W I S H  BROWN, POORLY GRADED 
6 1 SAND, WITH GRAVEL, DRY 

9 

112763 
04/20/93 

10 SAA 
6 

HL 1 W/A I PID=2 ppn i 

PID=2 ppn ! 
j I m=60 cpn j 

B P 6 D  cpn i 
N/A I N/A I 7,  

Br40 cpn 

PID=O ppn i I B P A D  cpn I 
I 

i PID=D ppn 
! 

SP ! I X ~ O  tpn 

SP ; N/A I P!D=O ppn 

j u = o o  cpn 

D r i l l e r :  JOE RAAB, ROOGE R DAVIS 
D r i l l i n g  E q u i p n e n t :  CME-45 

SAA = Same a s  A b o v e  
P l D  = P h o r o i o n i z a r i o n  D e t e c t o r  

F- 18-42 



FEMP-OUOZ-6 FJ3AL 2 8  7.: 

I S U  
I C E  

I i __  - 

02/02/9L 17:03 January 21. 1995 PaOe 

s I 
F 1 

! 

I 2.5 IO&::::;! /' I 3.0 10:35 

SAA SAUPLE TAKEN EY IH PERSONNEL 
04/21/93 

SAA ! 

i I I 1  I 
6 I 

1.0 112855 8 STIFF (2.5Y 5 / 4 )  LIGHT OLIVE BROWN. (2.5Y 3/11 VERY 
W/21/93 OARK GRAY,; MOTTLES, SILTY CLAY, SLIGHTLY PLASTIC, 1 1.5 1 09:50 1 

1 1.5 1 112856 16 

l 2  1 MOIST 

I I VERY STIFF (2.SY 5 / L )  LIGHT OLIVE BROUN. (2.5Y 3/1) 1 CL 1 2.5 I PlD=l ppn 

j j  i ~r=60 104/21/93 6 VERY OARK GRAY UOTTLES, SILTY CLAY, SiiGHTLY 
1 2.0 I 1o:oo i PLASTIC. HOIST 

1 ;:; 1 112858 
01./21/93 

10:35 - 

PID=O ppn 

Br=6D cpn I C L l 2  I 8 I 6  1 SAA 

3.0 112858 6 
00/21/93 1 3.5 I 10:35 1 . l 6  I sAA 

PID=O ppn i cL I 2.D I ~r=60 cpn 

NOTES: 
BACKGROUND: HNU = 0.5 PPU E T A  G A a A  60 CPH I 

j 
i 

Soring Contractor: PENNSYLVANIA DRILLING 
.Oriller: MARTY UATRAL, SOB OElLEY 
Orillin5 Equipnent: ACKER SOIL SENTRY 

! SAA = Same as Above 
PI0 = ?notoionization Detector 
N/A = h o t  Applicable. 1 , 

I 

F-1833 



02/02/94 17:03 

BORING NUMBER: 1966 I COORDINATES: NORTH L m 4 0 . 0 0  EAST 1379500.34 \DATE:22-APR-93 

GROUND ELEVATION: 558 1 GUL: D e p t h  D a t e / T  ime IDATE STARTED: 21-APR-9? 
L 

FEMP-OU02-6 mAL 
January 21. 1995 

P a g e  i 

I 
i 15.5 

j 16.0 

i12870 15 
04/21/93 I 

1L:SO ! 

N/A 1 N/A ! 
l i  i 

i ! 
112861 i 2  S T I F F  (2.5Y 4/31 O L I V E  BROUN, S I L T Y  CLAY, LOU 

04/21 /93 P L A S T I C I T Y ,  MOIST i i:: 1 13:45 I l 6  1 
I ,  

I 

S T I F F  (2.5Y 4/21 DARK GRAYISH BROUN, S I L T Y  CLAY, LOU I 
j P L A S T I C I T Y ,  MOIST 

* 9'0 

9.5 13:45 6 1 04):::: /z 
04/21/93 I 1 10.0 13:65 1 

i 9.5 112863 I L  

112864 3 1 STIFF(2 .5Y  C/2) DARK GRAYISH BROUN, (2.5Y 5/11 GRAY 1.0 i PID=O ppn I ! I :::: /04(;;:;3 1 16 I MOTTLES, SILTY CLAY, LOW PLASTICITY, HOIST, GRAVELS 
I 1 8r=50 cpn j 

SAA 

PID=O ppn 
I 

PID=O ppn 

11.0 112866 3 SAA 

11.5 14:OO 
04/21 /93 6 

I 

S T I F F ,  (2.51 4 / 4 )  O L I V E  BROWN, S I L T Y  CLAY, LOU 
04/21/93 P L A S T I C I T Y ,  MOIST 

i O L I V E  BROWN MOTTLES, S I L T Y  CLAY, SL IGHTLY PLASTIC ,  1 
S T I F F ,  (2.5Y L I L )  O L I V E  BROUW, (2.51 5/61 L IGHT 

GRAVELS I I !  

1 13.0 I 112868 I MIA i SHELBY TUBE' 1 N/A I N/A 

i j 
04/21/93 1 / N / A  1 ! ! 15.0 I 14:30 

1 15.0 1 112869 13 l 6  1 STIFF, ( i . 5 Y  L / L )  O L I V E  BROUK, S i L T Y  CLAY, LOU i CL j 1.0 ! PiD=i.a ppn 1 
! i 04/21 /93 P L A S T I C I T Y ,  HOIST GRAVELS I 

j 15.5 1 1L:50 I ! ~r=60 cpn 

i NOTES: ; BACKGROUND: HNU = 0.5 PPM BETA GAMMA 60 CPM B o r i n g  C o n t r a c t o r :  PENNSYLVANIA OR' it 
D r i l l e r :  MARTY WATRAL. BOB DEILEY 
D r i l l i n g  E q u i p n e n t :  ACKER S O I L  S E H T L :  

I 
i 

N / A  = Y O t  ADP ,Le. i 
SAA = Same as L L w e  

i P I D  = Jhocoio! : ion O e t e c t o r  
! 

F- 18-44 



;dflUr). '1. 1995 
0 2 / 0 2 / 9 4  17:03 . P a g e  3 

PROJECT UUHBER: 20.03.05 ?ROJECT NAME: CRU2 R I  PHASE I! F I E L D  INVESTIGATION I 

BORING UUWEER: 1966 

GROUND ELEVATION: 5 5 8  i GUL: Depth D a t e / T i m e  IDATE STARTED: 2 1 - A P R - 9 3  I 
ENGINEER/GEOLOGlST: J REAGAN i 3epth O a t  e/T i me [DATE CWPLETE:  22 -APR-93  I 
D R I L L I N G  METHCO: HOLLOU STEW AUGER 

COORDINATES: NORTH 4772CO.00 EAST 1 3 7 9 5 0 0 . 3 4  IDATE:22-APR-93 i 

I 

VERY STIFF, (10YR 3/1) VERY DARK GRAY, S I L T Y  CLAY, 1 CL I 3.0 
L W  PLASTIC ITY,  MOIST 

VERY S T I F F ,  (2.5Y L / L )  O L I V E  BROWN, S I L T Y  CLAY, LOU , CL ! 4.0 
PLASTIC ITY,  MOIST 2o 6 I 

I 
I 

12 

D i S  
E A D T  
P ! M A 1  
T I P T M  

PID=O ppn 

B r = s o  cpn 

O ~ = S O  cpn 

PID=O ppn 

H 
i t  
! 
! 

2 4  

16.0 lo4:::;;: 
16.5 I 14:50 

' CL ; 4.5 PID=O ppn i 6 I sAA 
, i  

16-s /04::::z 
17.0 15:OO 

17.5 I 
18.0 I 15:OO 

18.0 I 
18.5 1 15:OO 

04/21/93 

104/21/93 

19.0 /06/21/93 15:OO 

19.0 I 
19.5 1 15:OO 

04/21/93 

20-o 1 oC::% 
20.5 15:CO 

21.0 1 112878 
I i 04/22/93 
1 21.5 I 09:ZO 

j 21.5 1 112879 
* 04/22/93 i 22.0 I G9:20 

B 
L S  : *: 
5 P  

I 

D E  
W 

12 
- 

- 
3 

- 
10 

1 4  

I S I  
i U Y  i T 
j S M l  S 

0 t i  i t 8 1  F 
V H i  , s o l  
E E  L I  
R S /  . i f  
Y !  I :  

S T I F F ,  (SGY L / l )  DARK GREEUISH GRAY, S I L T Y  CLAY, LOU CL 1.5 
P L A S T I C I T Y ,  MOIST, GRAVELS ! I  

6 1 1 cL I I 

i CL I 1.5 
i 

1 ;  
6 1 sAA 

1 NO RECOVERY ! N / A  1 N/A  

I 
O I  

REMARKS 

P I D 1 1 . 8  ppn 

~ r = 6 0  cpn 

~r=50 cpn 

~r=50 cpn 

P I D n l . 7  ppn 

i 
P I D = 1 . 7  ppn 

I 
j 

i W/A I U/A 1 
I I 

2 0  lo NO RECOVERY 

i l  

2 5  lo I NO RECOVERY 

2 5  lo 1 NO RECOVERY 

I W/A I N/A 

1 1  
I N/A I 

6 ! i S T I F F ,  (2.5Y L I L )  OLIVE BROWN, S I L T Y  CLAY, LOY CL : !.5 i PID=O pgn 

i 
i 6  ? L A S T I C l T Y ,  MOIST 
I !  i or=50 cpn  

6 i VERY S T I F F ,  t 2 . 5 Y  O L I V E  GROWN, S i L T Y  CLAY, : CL . 2.5 i PID=O ppn 
!6 i SLIGHTLY PLASTIC ,  FOIST  I 

i i  I m=so C ~ I  

: 22.0 ! 12 1 : NO RECOVERY N / A  I M/A i ! 
! ;04/22/93 I I O  I 22.5 I 09:20 , j i  

' UOTES: I BACKGROUND: HNU = 0.5 PPM BETA GAWA 60 CPM 

! 
I 

8 o r i n g . C o n t r a c t o r :  PENNSYLVANIA D R I L L I N G  
D r i l l e r :  HARTY YATRAL, 608 DEILEY 
D r i l l i n g  E o u i p n e n t :  ACKER SOIL  SENTRY ! 

! SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
W/A = hot A o p l i c a D t e .  1 

F- 18-45 



2 8 1  
FEMP-OUOI-6 FINAL 

22.5 ~r_tsso a - 

23.0 09:LO 
W/2~/93 1.' 

02/02/94 17:03 

. .  VERY STIFF, ( 2 . 5 ~  3/2) VERY DARK GRAYISH BRWN, 
6 -1 SILTY CLAY, SLIGHTLY PLASTIC, MOIST 

January 21. 1995 PaOe 

'23.5 
24.0 

PROJECT NUMBER: 20.03.05 . ! PROJECT NAUE: CRU2 R I  PHASE I i  FIELD INVESTIGATION .. I 
BORING NUMBER: 1966 1 COORDINATES: NORTH 477240.00 EAST 1379500.34 jDATE:ZZ-APR-93 

GROUND ELEVATION: s a  I GUL: Depth Date/Time IDATE STARTED: 21-APR-93 

112882 112 ,6  SAA 
04/22/93 

09:LO 

ENG1NEER/GEOLOGIST: J REAGAN 1 Dwth Date/Time IOATE CWLETE: 22-APR-5 

DRILLING METHW: HOLLW STEM AUGER 

112gsi a S T I F F ,  (10YR L / 3 )  BROWN, SILTY CLAY, LOU PLASTICITY, 
04/22/93 MOIST, SOnE SAND ::: 1 09:CO I 1' 1 

S 
U Y  
S M  
C B  
s o  

L 

- 
CL 

CL 

- 
CL 

- 
CL 

T 
S 
F 

3 .s 

1.5 

- 
1.5 

- 
1.5 

ii28t13 io 24.5 
104/22/93 1 

25.0 09:55 
16 1 SAA 

j CL ' i.5 

! 
! i 

112884 17 UEDIUM DENSE, (IOYR C / 3 )  SROUN, SAND-SILT-CZAVEL 
25-0 I04/22/93 1 16 1 MIXTURE, LOU PLASTICITY, MOIST 
25.5 09:55 

REURKS 

PID=O ppn 

n=so cpn 
PID=O ppn 

Be50 cpn 

PID=O ppn 

BS'.50 cpn 

m=so cpn 

m=so cpn 

PID=O ppn 

PID=O ppn 

PID=O ppn 

u=so cpn 

NOTES: 
BACKGROUND: HNU = 0.5 PPH BETA GAMMA 60 CPH Boring Contractor: PENNSYLVANIA DRILLING 

Driller: MARTY UATRAL, SOB DEILEY 
Drilling Equipnent: ACKER SOIL SENTRY 

SAA = Same as Above 
PID = Photoionization Detector 
N/A = Mot Applicable 

F- 1 8-46 



02/02/94 17:03 

BORING UWBER: 1968 j CWRDINA : NORTH 4 m b c . 9 8  EAST 1379590.55 lDATE: I9 -APR-93  .. 

FEMP-OUOZT6 hkL  
January 2!. ! 995 

P a g e  1 

P ( H  A I O  A ( [  N l  
T P T M U M O C l  
H ( L E E S P V H I  

i i E  

GRWND ELEVATION: 569 I CWL: D e p t n  D a t e / T i m e  [DATE STARTED: 1 9 - A P R - 9 3  

ENtINEER/GEOLOGIST: J REAGAN 1 D e o t h  D a t e / T i m e  

D R I L L I N G  HETHCO: H O L L W  STEM AUGER 

(DATE CCMPLETE: ZO-APR- 

I REMARKS i 

L I E  E l  
O E R S I  

5.0 

'" 

I I 

1 N/A 1 , I  
I SHELBY TUBE SAMPLE 

04/19/93 
3.0 08:20 

. z::  1 08:35 1 112834 13. (2.51,2.5/1) BLACK, COAL P IECES I N/A I N/A I PID=O ppn 
1 I a=60 cpn ! 

04/19/93 

1 PID=O ppn 
1' 1 

112834 117 i STIFF, (2 .5Y,  5 1 4 )  LIGHT OLIVE BROWN, .CLAYEY SILTY I HL I 1 .5  
, j ar=60 cpn 

I 6  I F I N E  SANDY, LOU P L A S T I C I T Y ,  D R Y  

I S T I F F  (2.5Y.  L / L ;  'YE BROUN, S I L T Y  CLAY, L3U i CL ! 1.5 PlO=O ppn 

08:50 ! i  i !  ~ r = 6 0  cpn 
04;;$?;2 l 6  16 , P L A S T I C I T Y ,  HOIST 

11283i 18 S T I F F ,  (2.5Y, L /1 )  DARK GRAY, S I L T Y  CLAYEY F I N E  x HL : i . 5  I PID=O ppn 
1 ;  I u - d o  cpn 

SAND, LOU P L A S T I C ' -  DRY 
(401pI.I 4.5 08:35 I I ( 6  1 ! 

I PlD=O pcm - 
u - d o  cpn 

VERY S T I F C .  (2.5Y. ? )  DARK GRAYISH BROWN, S I L T Y  
CLAY, SLi'c::T;Y PLA: 1 ,  HOIST 

I 
PID=O ppn 

w=60 cpn 

m=60 cpn I 

I I PID=O ppn 1 CL 1 2.25 I 
I CL j 2 

112835 12 SAA 
0 4 /  1 9/93 6 

SAA 

I i PID=O ppn 
i 

6.0 112835 10 
04/19/93 

6.5 08:50 

I 7.0 09:05 I u=60 cpn ::: 1 04/19/93 112837 17 
16 1 09 : 05 I 

- C ?  I 2  ?1D=0 ppn 1 

i ! 0r=60 cpn 
~~ 

. VERY S T I F F ,  (2 . jY ,  L /2 ) ,  CARK GRAYISH GROUN, S I L T Y  i L  ; 2 . 5  ?ID=O ppn 
i 
I ~r=60 C D ~  

I w=60 cpn 

CLAY, SLIGHTLY PLASTIC ,  MOIST 

i CL j 1 .5  PID=O ppn 

i 
1 8.0 ' 112839 I 4  i ! S T I F F ,  (2.5'1, L / 1 )  DARK GaAY, S I L T Y  CLAY, LOU 
I IOLIIPIP~ I 16 I P L A S T I C I T Y ,  MOIST I i 8.5 09:15 I 

I NOTES: 

1 D r i l l e r :  MARTY UATRAL, DOC DETLEY 
O r i  Lling Equipment: ACKER S O I L  SENTRY 

SAA = Same as A b o v e  
PI0 = Photoionization D e t e c t o r  
N / A  = Not A m i i c a b l e  

F-18-53 



FEMP-OUOZ-6 m A L  28Yr 

E I A D T L S E i  
[ M A I O A C N  

T j P T M U H O C l  
n . I  

! i  I E E S P 

ianuary 11. 1995 
Page 2 

I 
V HI 

L E E 1  

;i/02/9L 17:03 

3QOJECT NUMBER: 20.03.05 ! PROJECT YAME: CRU2 RI ?HAS€ :; FIELD IXVESiltATlON , 
SORING NUMBER: 1968 1 COORDINATES: NORTH 477364.98 EAST 1379590.55 IDATE:19-APR-93 I 

: GROUND ELEVATION: 569 I GUL: Depth Date/T ime IDATE STARTED: 19-APR-93 1 
; ENGINEER/GEOLOGIST: J REAGAN I Depth Date/Time IDATE CWPLETE: 20-APR-93 I 

VERY STIFF, (2.5Y, 4/21 DARK GRAYISH BROUN. (2;5Y, 
3/11 VERY DARK GRAYISH BROUN, MOTTLES, SILTY CLAY, 
SLIGHTLY PLASTIC, MOIST 

1 CL 1 3.0 

DRILLING METHOD: H O L L W  STEM AUGER I 

PID=O ppn 

cpn 

D i s  I B  iR I 

VERY S T I F F ,  (2.5Y, L/2) DARK GRAYISH BROUN, SILTY 
CLAY, SLIGHTLY PLASTIC, MOIST I 

CL 1 2.5 

i I  
PlD=O ppn 

~r=60 con 

10 E ' R  s i !N !Y I 

I 

i P I D 4  ppn 

~r-80 cpn 

i 
8r=80 c a  1 
PID=O ppn 

S T I F F ,  (2.5Y L/l) DARK GIAY, SILTY CLAY, L W  
OL/19/93 PLASTLICITY, MOIST 

' 10.0 1 1 2 ~ ~ 1  13 

i0.5 I 09:20 I 
S T I F F ,  (2.5Y. C/1) DARK GRAY. (Z.SY, 3/11 VERY DARK , C: i 
SRAY, MOTTLES, SILTY CLAY, SLIGHTLY PLASTIC, MOIST i01/19/93 

16 : !  1 
r U/A i N/A j 
! I  I 

! 

' i0.5 4 

i1.0 1 09:25 1 04/19/93 
i NO RECOVERY 

__ ~~ 

112842 15 j S T I F F ,  (2.5Y. L/1) DARK GRAY. (2.5Y. ?if) VERY DARK E; , 1.0 I PID=O pan 
4 i w=4o  cm 

Oh/ 19/93 GRAY, MOTTLES, SILTY CLAY, SLIGHTLY PI-ASTi f ,  SET :::: 1 09:30 1 l 6  1 
I 11.5 112843 17 ' 12.0 I 09:30 1 04/19/93 

OL/ 19/93 

04/19/93 

6 1 SAA 

!l/A i !4/A j PID=O Ppn 
1 

i 
! 

i3.5 j ' NO RECOVERY 

1L.O I 0o:oo i j 8r=60 cpn 

! L . 5  1 10:05 I j 1 . : m 6 0  cw 
C'. ' 2.5 i P I 0 4  p ~ m  

1 
1L .O 112847 15 j VERY S T I F F ,  (2.5Y, 5 / L )  LIGHT OLIVE BROUW. SILTY 

0 4 /  19/93 16 CLAY, LOU PLASTICITY, KOlST 

i L . 5  I 112848 112 ' i SAA 

15.0 ! .  10:05 i ; 
iC4/19/93 I i6 i 

!dOTES: 
Driller: MARTY VATRAL. :CC DETLEY 
Drilling Equipnenr: ACKER SOIL SENTRY 

SAP, = Same a5 Above 
F i 5  = cnotoionizaticn 3etec tor  
r l / A  Nor Aoplicacke 

. m - '. , -; !JQLAU* 

000258 
F-18-53 



02/02/96 17:03 

BORING NUMBER: 1968 I CWRDINATES: NORTH Lm64.98 EAST 1379590.55 ]DATE:19-APR-93 

GROUND ELEVATION: 569 GUL: O e W h  Oate/T ime (DATE STARTED: 19 -APR-93  

EYGINEER/CEOLOGIST: J REAGAN . D e p t h  O a t e / T  ime [DATE CCUPLETE: 20-APR-! 

D R I L L I N G  METHOD: HOLLOU STEM AUGER 

january 2 1. 1995 
Paac 3 

14/19/93 
00 : 00 

112BCP 
U/19/93 

10:30 

20 i o  1 NO RECOVERY 

10 STIFF, (2 .51 ,  5 / 4 )  LIGHT OLIVE BROWN, S I L T Y  CLAY, PID=O p p  
DRY, LOU P L A S T I C I T Y  /d I 

E- 
1 ;  i 

I P  

I 
I 

E- 

I 17.0 

j 17.0 

I 1 7 . 5  

- 

I 17.5 pj 
NOTES: 

I 

112850 50 P I D = O  ppn 
16/19/93 I ; 4  I sAA 

10:30 u = 5 0  cnn I I - -  - -  -7 I 

1 1 2 8 5 1  110 i6 io$;, (2 .5Y.  L / 3 )  OLIVE BROWN, POORLY GRADED SAWO, 1 SP ! N/A PIO=O ppn 1 
i )6/19/93 I I I Er=50 cpn 13 :30  i ,  I 

I 1 1 2 8 5 2  110 i I N/A I N/A I PID=O ppn 
lL/19/93 IL  i sAA I 

NO RECOVERY 
1 6 / 1 9 / 9 3  - I O  1 

00 : 00 

D r j l l e r :  HARTY UATRAL,  DOC DETLEY 
D r i l l i n g  E q u i p n e n t :  ACKER S O I L  SENTRY 

SAA = Same as A b o v e  
P I 0  = Photo ion izat ion D e t e c t o r  
N /A  = N o t  App l icab le  

F-18-54 



I 

! STIFF, (1OYR 5/31 GROWN, SILTY CLAY W i T - H  PLANT . - 
ROOTS, HIGH PLASTICITY, UOIST 

I 
j OL 1.5 PID=O ppn 

1 

, ar=80 C P ~  

I 
! 

I 
! 

i !  I 

I SAA i OL j 1.5 PID=O ppn 

1 j m i . 5  cpn 
3 6  

3 i NO RECOVERY i N/A i N/A I ! 

I 
i 

STIFF, (10YR 5/2) GXAYISi: GROWN, SILTY CLAY WITH 
OECWPOSED ROOTS, r?EDIUH iC HIGH PLASTICITY, HOIST 

I 

i OH Z PID=D ppn i 
I I 

! 

5 1 SAA 

I 6rd.o cpn 

PID=D ppn 
6 I SAA 10 

PID=D ppn 

I 1 OH 1 1.5 

i o H  I 2  1 PID=2 ppn 

S T I F F ,  (1OYR 5/21 GRAYISH BROUN. SILTY CLAY W I T H  
LAMINATION, MEDIUM TO HICi l  PLASTICITY, MOIST 

PID=2 ppn l5 (6 
l i  a m 0  cpn 

! 
i CL ; 3 ! PIDnl.5 ppn 

I 
5 ' i VERY STIFF, (10YR 5/21 C Z A Y l S H  GROWN, LAMINATED 

16 j CLAY, MEDIUM TO H I G H  PLASiiCiTY. HOIST 

OTES: 
2 x 50 LBs VOLCLAY a 112 x 94 LBS CEYENT UERE USED 7: 
;ROUT. Driller: MARTY UATRAL 

Boring Contractor: PENNSYLVANIA DRILLING 

Drilling Esuipnent: ACKER 

SAA = Same as Above 
PID = Photoionization D e t e c t o r  
N/A = Mot A ~ p l  IraDie. 

F- 18-55 



FEMP-OUOS-6 RNAL 2 8  7 

Depth Date/Time i ENGINEER/GEOLOCIST: MUSA M KESEBIR 

January 21. 1995 Pa;e 02/02/9L 17:03 

i PROJECT NUMBER: 20.03.05 1 PROJECT NAME: CRU2 RI PHASE 1 1  FIELO INVESTIGATION 

BORING NUMBER: 1969 I COORDINATES: NORTH L77633.01 EAST 1379700.05 1OATE:15-APR-,93 

DATE CCMPLETE: 15-APR- 

1 7.0 I 112562 19 l6  I SAA 
04/15/93 

7.5 I 1O:lO 

’ 8.5 I 112562 130 
04/15/93 1 16 1 SAA I 9.0 1 1O:lO ! 

PIO=1 ppn 

or=ioo cpn I I 

PID=l ppn 

W = l D O  cpn 

9 .0  I 112563 15 

9.5 I 10:2D 

VERY STIFF, (10YR 5/21 GRAYISH BROWN. CLAY WITH 2” 1 04/15/93 (lOYR, 5/11 GRAY CLAY, HIGH PLASTICITY, MOIST 

- 112563 9 SAA 
04/15/93 

1::: I 10:20 I I 
PID=l ppn 

Br=lDO cpn 1 OL MEOIUM STIFF, (IOYR 5/3) BROWN, CLAYEY SILT, LOU 
PLASTICITY, HOIST TO YET :I i 10.0 ’ 112563 15 

04/  15/93 
10.5 I 10:20 

PID=l ppn 

CUII 

10.5 112564 5 MEDIUM DENSE, (IOYR 5/31 BROWN, FINE SAND, YET, 
04/15/93 LOOSE I 11.0 I 10:45 I l6 I 

11.0 I 112564 17 l6 1 STIFF, (10YR 5/31 BROUN, CLAYEY SILT, LOU 
04/15/95 PLASTICITY, HOIST 

11.5 I 10:45 

12.0 I 112565 i SHELBY NOT DESCRIBED 

13.5 I 11:DS 
!04/15/93 I N/A I 

PID=1 ppn 

~r=60 C D ~  

w=60 cpn 

PIO.1 ppn 

I 
MEDIUM DENSE, (10YR 5/11 GRAY, FINE SAND, MOIST TO j SM i N/A PID=l ppn 

I /  ’ ll.’ !04;:% YET, LOOSE 
12.0 I 1D:45 6 I 

I VERY STIFF, (10YR 5/1) GRAY FINE SANDY SILT, MEDIUM j M H  i I PIO=l ppn 

1 ~r=60 cw 
13.’ ! o ~ ~ ~ ; ~ ~  i6 
14.0 I ll:15 

15 I DENSE, MOIST 
I NOTES: 
2 X 50 LBS VOLCLAY 8 1/2 X 9L LBS CEMENT WERE USED TO Boring Contractor: PENNSYLVANIA DRILLING 
GROUT. Dri 1 ler: MARTY WATRAL 

Drilling Eauipnent: ACKER 

SAA = Same as Above 
PID = Photoionization Detector 
N/A = Not ApplicaDie 

I 
I 1 

F- 18-56 



FEMP-OUOZ-6 m z  8.31' 
January 51. 1995 

2 2 / 0 2 / 9 4  17:03 P a g e  1 

DROJECT NUMBER: 20.03.05 . i ?ROJECT NAME: CRU2 R I  PHASE 1 1  F I E L D  INVESTIGATION 

1.5 I 112688 SHELBY 

--. i GORING NUMBER: 1970 I COORDINATES: NORTH L77613.30 EAST 1379LLL.79 IOATE:18-APR-93 

GRWND ELEVATION: 5 7 1  i GUL: D e D t h  Oa te/T ime iDATE STARTED: 18 -APR-93  f 

3.0 1 1 2 6 8 9  U/A 
04/18/93 

! ENGINEER/GEOLOGIST: HUSA K E S I B I R  , D e p t h  D a t e / T i m e  IDATE CWPLETE:p 18-APR-93 I 

I O R l L L l N t  METHOO: H O L L W  STEM AUGER (HSA) I 

' SHELBY 

SHELBY . .  
04/18/93 

PID=O ppn 

112689 I N/A 
04/18/93 I 

4.0 0 9 3 0  I 
4.0 I 112690 STIFF, (1OYR L/3) BROWN, S I L T Y  CLAY, MEDIUM TO HIGH 

OC/ 1 8/93 6 P L A S T I C I T Y ,  MOIST 

3 - 5  r 

! N/A 1 N/A  I 
! !  
i ! [ B r d O  cpn 1 l:i 1 112688 I N/A i6 1 SHELBY 

04/18/93 I 
09:20 I 

i 5.0 I 7 1 2 6 9 0  112 ! i VERY STIFF, (10YR 6/31 BROWN. S I L T Y  CLAY WITH BROKEN : t: : i . 5  I PID=O cpn 

i ar-40 cpn ! 
. O L / 1 8 / 9 3  I i 6  i COBBLES, MEDIUM TO HIGH P L A S T I C I T Y ,  XOIST i 5.5 I 1o:oo j 1 

I 

S T I F F ,  ( IOYR L/3) BROWN, S i L T Y  CLAY MEDIUM TO K I G H  ; CL ; 2 : PI0.O ppn 
i 

i 5.5 ! 112691 I C  

1 6.0 
j O L / 1 8 / 9 3  1 P L A S T I C I T Y ,  HOIST 

j m 4 o  C C ~  10 :20  ' 

! 6.0 1 1 2 6 9 1  IL ' 

i 04/18/93 I 
I 6.5 I 10:20 I I ! 

: CL 2 ; PID=O ppn ! 
i 
i 

; 1 DRUM FOR D R I L L  CUTTINS 1 DRUM FOR ALCO NOX WATER WERE B o r i n g  C o n t r a c t o r :  PENNSYLVANIA D R I L L I N G  i 
I GENERATED D r i l l e r :  MARTY WATRAL I 

! m=co C E ~  

! ! NOTE s : 

I D r i l l i n g  E a u i p n e n t :  ACKEZ 2393 

SAA = Same as A b o v e  
F I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
W I A  E U O t  ADDk iCaC l f&  

F-18-57 



32/02/94 17:03 

112689 I U/A 
04/18/93 1 

4.0 3-5 i 09:30 I 

Page 1 
. .  

. - '  ' 2ROJECT UUHBER: 29i03.05 j ?ROJECT UAME: CRU2 R1  PHASE I 1  F I E L D  I U V E S T I W T I O U  

! BORING UUnBER: 1970 1 COORDIUATES: UORTH 677613.30 EAST 1379644.79 IDATE:18-APR-93 

O a t e / T  ime IDATE STARTED: 18-APR-93 f j GROUUD ELEVATIOU: 571 i GUL: O e D t h  

! ENGl NEER/GEOLOGI ST: 'MUSA YES I B I R I D e p t h  D a t e / T  ime IDATE COnPLETE: 18-APR-93 I 

I O R I L L I U G  HETHOO: H O L L W  STEM AUGER (HSA) 

i S I  

; c a !  F j 
i S O /  I 
i L /  

! 
i 

j U Y I T I REMARKS 
[ S M l  S i 

I 

! U/A I U/A f 
! I 

SHELBY 

I I I firdo cpn 

I 1.0 112688 i W A  i SHELBY I 1.5 104/18/93 09:20 I I 
I 1.5 I 112688 1 N/A 1 I SHELBY 
I 104/18/93 0 1  
i 2.0 I 09:20 I 

i U/A I U/A i 
I 

I I firdo cpn 
~~~ 1 SHELBY 

04/18/93 
j N/A I U/A ; 

i I : ~r=co cpn 

! 2.5 I 112689 I N/A i SHELBY 
I l04/18/93 I 
! 3.0 I 09:30 I 

..-. 1 L:O 1 112690 14 l 6  I STIFF, (1OYR 4/31 BROUU, S I L T Y  CLAY, MEDIUM TO HIGH i CL PlD=O ppn 
04/i 8/93 P L A S T I C I T Y ,  HOIST 

4 5 I 1o:oo I 
' 1 ,6.5 112690 110 VERY S T I F F ,  SAA 

/ .  5.0 104/18/93 1o:OO I i 16 , I I CL 2.5 j 
! 

j ; firdo CCYII 

j 5.0 I :12690 112 ! j VERY S T I F F ,  (10YR 6/31 BROWU. S I L T Y  CLAY WITH BROKEN : 5: : i.5 I P10=0 ppn 

j ardo cpn ! 
:04/18/93 I COBBLES, HEDlUH TO HIGH P L A S T I C I T Y ,  3OIST 

i 5.5 ! 112691 I4 S T I F F ,  (10YR 4/31 BROWN, S I L T Y  CLAY MEDIUM TO HIGH ; CL ; i : PID=O pCm I 

I 8r=40 CUII 
! .04/18/93 I 16 I P L A S T I C I T Y ,  HOIST : 6.0 i 

~ 

! 6.0 1 112691 IL  f SAA 
04/18/93 I 16 1 ! 6.5 1 10:20 I , 

! UOTES: 
i 1 DRUM FOR D R I L L  CUTTIUS 1 DRUM FOR ALCO UOX WATER WERE 
I GEUERATED 
I 

Boring t o n t r a c t o r :  PENNSYLVANIA O R I L L I U G  
Driller: HARTY WATRAL 
D r i l l i n g  E a u i p n e n r :  ACKER 393 

SAA = Same a s  A b o v e  
P I D  = P h ? t c i o n i r a t i o n  D e t e c t o r  
U / A  = hct nooi icac ie 

F-18-57 
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“ v / 0 2 / 9 C  17:03 P a g e  1 .  

:-DROJECT UUMBER: 29.03.05 . , j ?ROJECi  Y A M :  CRU2 R I  PHASE I 1  F I E L D  IUVESTIGATIOU 
. .  

3.5 

I COORDINATES: NORTH L77613.30 EAST 1379LLL.79 IDATE:18-APR-93 ! i 6ORING UUMBER: 1970 

! GROUND ELEVATION: 5 7 1  j GWL: D e D t h  D a t e /  T i me IDATE STARTED: 18 -APR-93  j 

Brdo cpn 
04/18/93 I ‘IA 16 1 

09:30 I 

i ~EUGlNEER%GEOLOGI ST: MUSA YES I B I R I D e p t h  D a t e / T i m e  )DATE CWPLETE: 18 -APR-93  1 

I D R I L L I N G  METHOD: HOLLOU STEM AUGER (HSA) I 
i s i  I I 

L E € 1  
! 

I U/A i U/A 112689 I U/A 
04/18/93 I 

i ! 
i U Y T j REMARKS 
l S M l  f 1 
[ c a l  r j 

! 
! 

i 
i 

! 

Erdo cpn 

SHELBY 

STIFF, (10YR L / 3 )  BROWU, S I L T Y  CLAY, MEDIUM TO H I G H  j CL 
L.O 1 112690 

04/16/93 6 P L A S T I C I T Y ,  MOIST 

! U/A 1 U/A I I 
I ! I i 

i i Brdo cpn ! 

2 PID=O ppn 

1 U/A N/A 

I j  

! j  ! 
j U/A I N/A i 

! 

, 1 0 4 / 1 8 / 9 3  I 10 I 
i 2.0 1 09:20 I I ! 

! 
I 

i U/A I U/A i 
I 

SHELBY 1.5 I 112688 

i Brdo C E ~  

; 2.0 

a 2.5 
! 

112689 
OC/ 18/93 i 09:30 

I u /A  
! 

SHELBY 

I 

! 2.5 I 1 1 2 6 8 9  I W/A 
104/18/93 ! I 3.0 I 09:30 I 

SHELBY 

a 

i 5.0 I ? 1 2 6 9 O  I12 ! ! VERY STIFF, (10YR L / 3 )  6ROVU. S I L T Y  CLAY WITH BROKEN . f L  : 2 . 5  I ?1D=0 ppn. 

; firdo cpn i 
; O L / 1 8 / 9 3  I j6 I COBBLES, MEDIUM TO HIGH PLASTIC;TY,  30IST i 5.5  I 1o:oo 1 

P 
j 5.5 I 112691 I L  STIFF, (10YR L/3) BROUU, S I L T Y  CLAY MEDIUM TO HIGH : CL 1 2 : PID=O ppn I 

I fir=Lo CUII 
! 04/18/93 1 P L A S T I C I T Y ,  HOIST 
j 6.0 I 10:20 0 

! 6.0 I 1 1 2 6 9 1  I L  j SAA 
‘ O L / 1 8 / 9 3  I 16 I ! 6.5 1 10 :20  I I ! 

: CL j 2 P lD=O ppn 1 
! 

!NOTES: 
i 1 DRUM FOR D R I L L  CUTTINS 1 DRUM FOR ALCO UOX WATER V E X  B o r i n g  C o n t r a c t o r :  PEUUSYLVAUIA D R I L L I U G  I 
I O r i t l i n g  Eouipnent: ACKER f393 

I ! fir=Lo CUII 

I GEUERATED D r i l l e r :  HARTY VATRAL 

SAA = Same as A b o v e  
F I D  = P h o t o i o n i z a r i o n  D e r e c t o r  
h ‘ l A  = U O t  A G D l i C a G 1 4  

F-18-57 



: DROJECT NUMBER: 29.03.05 i PROJECT NAME: CRU2 R I  PHASE 1 1  FIELD INVESTIGATION 

i BORING NUMBER: 197D I COORDINATES: NORTH 477613.30 EAST 1379LL4.79 IDATE:18-APR-93 

I 

. .5 1 112688 I N/A 1 SHELBY f N / A  N/A 

I B r d o  cpn 
04/18/93 I i 

1.0 09:2O I j j  

i 1.0 112- i N/A [ U / A  N /A  

1 
! i N/A 1 U/A j 

I 

1.5 l04/18/93 09:20 1 

I ! 2.5 1 112689 I N / A  
I 104/18/93 1 

3.0 I 09:30 I 

‘M 
4.0 09:30 I 

I C.O 1 112690 1 
; 4.5 I 1o:oo 1 

04/18/93 6 

1 A.5 I 112690 110 I 
04/18/93 1 6 ;. 5 .0  1o:Oo i , 

i 5.0 1 712690 112 ! 
.04/18/93 I i 5.5 I ! i6 

i 5.5 ! 112691 I L  

i 6.0 I 10:20 I 
‘04/18/93 I ! 6  

S T I F F ,  (1OYR 1 /3)  BROWN, SILTY CLAY, MEDIUM TO H I G H  
PLASTICITY, MOIST 

VERY S T I F F ,  SAA 

~~ ~ 

VERY S T I F F ,  (1OYR 4 / 3 )  BROWN. SILTY CLAY W I T H  BROKEN 2 2.5  I ?10=0 p(m 

I , 8w.o ~m I 
COBBLES, MEDIUM TO H I G H  PLASTICiTY, 3OIST 

S T I F F ,  (1OYR L / 3 )  BROUN, SiLTY CLAY MEOlUH TO KIGH : CL ; 2 : PID=o pOm I 
i 
i u = 4 o  C O ~  

PLASTICITY, HOIST 

! 6.0 I 112691 IL ’ j SAA 
‘oC/18/93 I j 6  1 1 6.5 I 10:20 ! 

: CL j 2 1 ?ID=O p(m 

! 8r=co C O ~  

!NOTES : 
; 1 DRUM FOR DRILL CUTTINS 1 DRUM FOR ALCO NOX WATER WERE 
I GENERATED 
a 

Bor ing  Cont rac tor :  PENNSYLVANIA DRILLING 
D r i l l e r :  MARTY UATRIL 
D r i l l i n g  Eauipnent: ACKER 3 9 3  

SAA = Same as Above 
FID = P h o t o i o n i z a t i o n  De tec to r  
W / A  = riot f i m t i c a c i e  

i 

F- 18-57 



FEMP-OU02-6 FINAL -28 '5  

ENGINEER/CEOLOGIST: W S A  KESIBIR 1 Depth Date/T ime DATE COnPLETE: 18-APR-' 

8.0 I 112892 
04/18/93 

8.5 10:50 

N/A l6  1 SHELBY j N/A I N/A 
i 

I I  i I  

. .  

02/02/94 17:03 
January 21. 1995 

Page 2 

PROJECT NUMBER: 20.03.05 I PROJECT NAME: CRU2 R I  PHASE I 1  FIELD INVESTIGATION 

BORING NUMBER: 1970 1 COORDINATES: NORTH k77613.30 EAST 1379444.79 IDATE:18-APR-93 

GROUND ELEVATION: 571 I GUL: Depth Date/Time IDATE STARTED: 18-APR-93 

I - 
D 
E 
P 
T 
H 

~~ 

! 
REMARKS 

A S 0 T 1: S 1: I /  

H A I O A C N  
P T M U M O C  

I I  
! !  

E 

I C L  i I S TIFF, (ICYR ~ i 3 i  BRWN, SILTY CLAY UITH BROKEN 
COBBLES, MEDIUM TO HIGH PLASTICITY, MOIST 

10:20 

6.5 

7.0 

7.0 

7.5 

7.5 

8.0 

- I N/A I N/A 

I 

cpn i 
SHELBY 

10:50 

112892 I N/A i SHELBY 
04/18/93. 

10:50 

Br=4D cpn 

8.5 I iiz89z 1 N/A 1 
04/18/93 0 

9.0 10:50 

SHELBY ... , NIA 1 W/A 

W=LO cpn I 
~ 

112893 3 ::: 1 13:lO 1 i 6  04/ 18/93 
MEDIUM STIFF, (?OYR C/3) BROWN, SILTY CLAY HIGH 

1 - i ~  1 1 
PLASTICITY, MOIST 

10.0 . 13:lO 

I I 

MEDIUM S T I F F ,  (5CY 5/11 GREENISH GRAY, SILTY CLAY, 
HIGH PLASTICITY, MOIST 

erdo cpn 

w d o  cpn 

PID=O ppn 112893 3 
OC/10/93 :::: I 13:lO I l6 SAA I C L  I 

SAA I C L  I PID=O ppn 

ardo cw I 
NOTES: 
1 DRUM FOR DRILL CUTTINS 1 
GENERATED 

DRUM FOR ALCO NOX UATER UERE Boring Contractor: PENNSYLVANIA DRILLING 
Driller: MARTY UATRAL 
Drilling Equipnent: ACKER #393 

SAA = Same as Above 
PI0 = Photoionization Detector 
N/A = Not AppliCaDle 

i 

F- 18-58 



32/02/96 17:03 

VERY STIFF, ( IOYR 5 / 3 1  BROWN, CLAY, H IGH P L A S T I C I T Y ,  i CH j 3 

I ! 

! 

4 . 0  1 112545 18 

1 1 2 5 4 5  15 

; or=60 cpn 
I04/13/93 6 1 MOIST 

4.5 1 11:oo 

: C H  I 3  
6 I sAA 

FEMP-OUOZ-6 FINAL 2 & 7 
J i n u a ~  21. 1995 

P a g e  1 

j 4 - 5  5 . 0  \04/13/93 I 11:OO I 1 

: PROJECT NUMEER: 20.03.05 : PROJECT NAME: CRU2 R 1  PHASE I: F i E L D  i N V E S 7 I G A T I O N  
. . .. 

.. j BORING NUMBER: 1975 i' COORDINATES: NORTH 477869.01 EAST 1379784.06 IDATE:13-APR-93 
. .  . .  . ! GROUND ELEVATION: 578 .8  I GUL: D e p t h  D a t e / T  ime IDATE STARTED: 13 -APR-93  

I I 

1 ENGINEER/GEOLOGIST: HUSA M KESEBIR I D e p t h  D a t e /  T i me IDATE C W P L E T E :  13 -APR-93  

! D R I L L I N G  HETHOO: HOLLOW STEM AUGER 

i 7.0 1 1 2 5 6 7  110 

/ H  ! L E E  
f E  

i I STIFF, (10YR 5 / 3 1  BROWN, S I L T Y  CLAY, UEDIUM CL 2 ! P ID=O ppn 

S i  

S M I  S 
C 9 i  E 

U Y !  T 

: i ? i M I U  H 0 C !  
S P V H l  s o j  

L E E ;  ? I  
O E R S I  
Y Y b  

VERY STIFF, (1OYR L / Z )  DARK GRAYISH BROWN. S I L T Y  Ci ! 2.5 
6 I CLAY, S W E  PEBBLES, MOIST.  MEDIUM P L A S T I C I T Y  1 :  

! 

1 REMARKS 

1 
I 

PID=O ppa i B r = a o  cpn 

I sAA I *' 101/13/93 112543 I 6 
I 1.0 10:30 1 16 I 

NO RECOVERY 1 l - o  
104/13/93 1' 

1.5 I 10:30 10 I 
; 1.5 1 i NO RECOVERY 

j 2.0 I 10:30 I 
104/13/93 

! N/A I N/A I 4 

I 2.3 I 1 1 2 5 4 4  i 3  ' MEDIUM STIFF (10YR 5 / 3 )  BROWN, S I L T Y  CLAY, HOIST T S  

1 2.5 I 10:45 1 
104/13/93 I WET, MEDIUM P L A S T I C I T Y  

/ SAA 

! 

P ID=O ppn i ~r=60 cpn 

CL . 1 

I SAA 
04/ 13/93 

PID=O ppn Y L i 1  I w=60 cpn 

: 5.0 I 112546 . PUSHED SHELBY TUBE, SAMPLE NOT DESCRIBED 
I i04/13/93 1 'IA l N / A  1 
I 6.5 1 13:40 I 

N/A : W/A j 

! I 

I 6.5 I 1 1 2 5 4 6  I N/A 
! ,04/13/93 I I 7.3 I 13:40 1 

1 NOTES: i 
j 

D r i l l i n g  E a u i p n e n t :  ACKER e393 ! 
i 

! S O I L  BORING VAS GROUTED U P  USING VOLCLAY-CEMET MIX. A B o r i n g  C o n t r a c t o r :  PENNSYLVANIA D R I L L I N G  
i PIEZCMETER VAS NOT INSTALLED. D r i l l e r :  HARTY VATRAL 

SAA = Same as A b o v e  
? I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = W O t  A p p t i C a D l :  

! 

I 

j 

F- 1 8-63 



FEMP-OUOZ-6 FMAL 2 8  7 

GROUND ELEVATION: 578.8 

ENtlNEER/GEOLOGIST: M S A  H KESEBIR 

02/02/94 17:03. January 21. 1995 Page 2 

i PROJECT NUMBER: 20.03.05 1 PROJECT NAME:'ClU2 RI PHASE !I FIELD INVESTIWTION 

I BORING NUMBER: 1975 I COORDINATES: NORTH 477869.01 EAST 1379784.06 iOATE:13-APR-93 .. . . 

GUL: Depth Date/T ime [DATE STARTED: 13-APR-93 

Depth Date/Tim [DATE COMPLETE: 13-APR-I 

PiASTitlSY, MOIST 06/13/03 
8.0 14:lO I 

T 
S 
F 

ar=60 CUTI ! 

REMARKS 

8.5 112550 10 VERY STIFF, (10YR 5/31 BROUN, LqMINATED CLAY, HIGH i CH 3 PID=O ppn I 

or=60 c~lll I 

! C H  1 3  

04/13/95 PLASTICITY, MOIST 
, 9.0 1 14:25 1 1' 1 ! I  

' 1  I OL/ 13 /93 I 9.5 I 1G:25 

I 9.5 

I 10.0 1 14:25 

112550 113 l 6  1 SAA 
06/ 13/93 

NOTES: 
SOIL BORING WAS G R W T E D  UP USING VOLCLAY-CEMET MIX. A Boring Contractor: PENNSYLVANIA DRILLING 
PIEZWETER VAS NOT INSTALLED. Driller: MARTY WATRAL 

Drilling Equipnent: ACKER a93 

I . .  

SAA = Same as Above 
PID = Photoionization Detector 
N/A = Not  Applicable I 

F- 18-64 
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02/02/94 17:03 ' 

2.5 

FEMP-OUO2-6 FNAL 
imuary 2! .  !995 page 

I I BT=LO cpn 
04/06/93 ! 16 1 

14:40 ! 

~~~ 

PROJECT NUMBER: 20.03.05 PROJECT NAME: CRU2 RI PHASE !I FiELD INVESi!GATION 
i BORING NUMBER: 1977 I COORDINATES: NORTH 477826.80 EAST 1379322.50 (DATE:06-APR-93 I 

1 G R W N D  ELEVATION: 571.8 Oate/T ime !DATE STARTED: 06-APR-93 i 
ENGINEER/GEOLOCIST:'J BOYER I DeDth DatefTime iDATE CCMPLETE: 07-APR-93 I 

i GUL: DeDtn 

' DRILLING METHOO: AUGER i 

3.0 1 110568 1 N/A 
06/06/93 

4.5 15:15 

4.0  110568 N/A 
04/06/ 93 

4.5 1$:15 

! 

1 SAMPLED UITH SHELBY TUBE CL i W/A PID=l ppn 

12 

I I 

I 
i 

j s ;  , ; ; I f 

, ~ i  

REMARKS 

i B i  r ! 1 
i i I S O !  

4.5 

5.0 

j s ;  I , ; ; I f 

, ~ i  

REMARKS 

i B i  r ! 

i I S O !  

110568 N/A l 3  I SAA CL 'W/A  I PlDnO ppn 
O4/06/ 93 

15:15 I I w=ko cpn 

I 
I i i 

. - I f  I 

i 
S T I F F ,  (2.51 L/3) OLiVE SROUN. SiLTY CLAYEY UITH CL : 2 I PI0=70 ppn 

I ar=&o cpn 
GRAVEL, L W  PLASTICITY, YOlST 

I I 
i 

112498 13 

I 

! 

i 

1 .o 12 

' MEDIUM OEWSE. (Z.5Y 5/61 LIGHT OLIVE BROUW. CLAYEY 
GRAVEL, LOU PLASTICITY, SLIGHTLY MOIST ! 

r 

i 
j 6.5 110567 17 : STIFF. (2.5Y 5/4) L!CHT OLIVE GROUW, SILTY CLAY, j c: i : . s  I P I O = O  ppn 

j .  ardo cpn 
16 j MEDIUM PLASTICITY, YOTTLING, FOIST 

I 7.0 /ouot.193 1 5 : 4 5  1 ! i  I 
I 

I ;NOTES: 
SAA = Same as Above 
PI0 = Photoionizarion Detector 
&/A = Not Applicable j 

i 

F- 18-65 



;38? FEMP-OUOZ-6 RNAL 

BORING NUMBER: 1977 1 COORDINATES: NORTH 477826.80 EAST 1379322.50 iOATE:06-APR-93 . .. 

G R W N O  ELEVATION: 571.8 GWL: Depth Oate/T ime DATE STARTED: 06-APR-9; 

ENGINEER/GEOLOGIST: J BOYER 1 Depth Date/Time. [DATE COMPLETE: 07-APR- 

DRILLING METHOO: AUGER 

‘ 6  R 
1U:I T REMARKS 

! S O  

D S  
! E  A D T L S E l l  

P M A I O A C N I  
T P T M W H O C I  
H L E E S P V H ]  

O E R S I  

; j 
E L E E  i L  j 

s v  y I I 

02/02/94 17:03 

8.0 

8.5 

8.5 

9.0 

January 21. 199s 

1 . .  
i 
i 

I 
1 s w o  ! 

110570 13 VERY STIFF, (10YR 5/61 YELLOWISH BROWN, SILTY C.LAY, PIO=O ppn 

i6:oo . ! 
LOU PLASTICITY, SLIGHTLY MOIST 

PID=O ppn 

04/06/93 

110571 8 
04/06/93 

16:25 

I VERY STIFF, (2.5Y 5/41 LIGHT OLIVE B R W N ,  L W  
6 , PLASTICITY, SILTY CLAY, WITH GRAVEL, SLIGHTLY FOIST , 

j CL 2 

i 

I 

i c L  

i 

I 
110571 15 I MEDIUM DENSE, (2.5Y 6/61 OLIVE YELLOW, CLAYEY S I L T ,  1 ML N/A 

SLIGHT PLASTICITY, SLIGHTLY MOIST I 

VERY STIFF, (2.5Y 5/41 LIGHT OLIVE BROUN, SILTY 
CLAY, MOTTLING, SLIGHT-LOW PLASTICITY, SLIGHTLY 
M O I S T  

MEDIUM DENSE, (2.5Y 5/61 LIGHT OLIVE, SILTY SAND, 
TRACE GRAVEL, MOIST, POORLY GRADE0 l6 6 I 

I 1::: I O ~ E F  6 l  
6 1  

SM N/A 

10.0 8 

10.5 

10.5 

11.0 

SAA 
04/06/93 

P10=0 ppn 

srdo cpn 

ar=4o cpn 

sr+o cpm 

ardo 

i 
PID=O ppn 

PID=O ppn 

PID=O ppn 

1 CL 1 2.5 I P I D G - p p n  i 7.5 110569 10 VERY STIFF, (2.5Y 5/61 LIGHT OLIVE BROWN, SILTY 
04/06/93 CLAY, MEDIUM PLASTICITY, SLIGHT MOIST I 8.0 I 15:45 I 16 I cpn I 

11.0 

11.5 

11.5 

12.0 

PIO=O ppn 

8ry.o cpn 

I 

‘ 6  I sAA 
110576 21 

04/06/93 
16:45 

110575 16 
04/07/93 

0 9 5 5  I 

DENSE, (2.5~ 5/61 LIGHT OLIVE BROWN, POORLY GRADED, 
SILTY SAND, WET 

I I  

9.0 110571 10 

9.5 /04’:tB’ j /b i sAA 

.110572 
04/06/93 

16:45 

110573 
04/06/93 

16:45 

12.0 110575 30 
04/07/93 1 12.5 1 09:55 I l 6  1 sAA 

PID=1 ppn 

I sr=70 cpn 

12.5 110575 29 VERY DENSE, (2.5Y 6/11 GZAY, CLAYEY SILT, SLIGHT PID=1 ppn I 

13.0 I 09:55 1 I 
w=70 CEII~ 

04/07/93 PLASTICITY, MOIST 1’ I 
04/07/93 ! 

I ! 
I i 

NOTES: 
j SAA = Same as Above 

PID = Photoionization Detector 
NIA = Not Applicabte 

! 

F- 18-66 



0 2 / 0 2 / 9 4  17:03 

STIFF, (2.5Y 5 / 1 )  GRAY, S I L T Y  CLAY, WITH GRAVEL TO 
04/07/93 TRACE, LOU P L A S T I C I T Y ,  MOIST 

17.0 1 1 0 5 7 9  135 

17.5 14 : lO  16 1 !jAA 

SAA 

04/07/93 

i 18.0 

FEMP-OUOI-6 FLKAL 
January 2 1. 1995 

P I D = l  ppn 

P I D = l  ppn 

b i CL 1 2 j P I D = l  ppn 

I o r = 6 5  C C ~  

i 18.0 I 1 1 0 5 7 9  78 VERY DEUSE. (2 .5Y .5 /6 )  L IGHT O L I V E  BROWN, CLAYEY 

16 
I S I L T  , SLIGHT PLASTIC ITY,  DRY ! 1 04/07/93 1 1 18.5 1 1L : lO  j ! 

/NOTES: 

! SAA = Same as Above 
P I D  = Photoionization D e t e c t o r  
N / A  = Not AppliCaDke 

F- 18-67 



32/01/94 18:37 

; C B I  i 

I 
I I N/A ! H/A 112091 2 ! MEDIUM DENSE, (2.SYR 10) BLACK FLYASH, DRY - 

05/10/93 6 1  
i .5 13:22 i I !  

Page 1 

f 
i 
t 

PID=O ppn i 

I Be70 cpn 

PROJECT~NUHBER: 20.03.05 ' PROJECT NAME: CRU2 RI PHASE I ?  ::EL3 INVESTIGATION 

i BORING NUMBER: 1979 
! GROUND ELEVATION: 588.1 I GUL: Deoth Oate/Time :DATE STARTED: 10-UAY-93 i 

i CM)RDINATES: NORTH CT7241.54 E4ST 1579893.36 iOATE:lO-HAY-93 

i ENGINEER/GEOLOGIST: B E MUELLER Oepth Dare/ T i me /DATE COMPLETE: 11-UAY-93 ! 
j DRILLING METHCO: H O L L W  STEY AUGER ! 

1 N/A j N/A 1 PID=O ppn 

I sr=70 ~m 
j 1.0 112091 4 SAA 
I 05/10/93 i 1.5 I 13:22 l 5  I i ! .  

: 
j 2.0 0O:DO I I j 

10s/io/93 1'' ' 0  I NO RECOVERY 

! N/A 1 N/A 
I 

PID=O ppn 

w=ao cpn 
; 2.5 

3.0 13:25 

3.0  

3.5 13:25 

OS/ 10/93 

05/10/93 1' 16 1 N/A PID=O ppn 

MEDIUM DENSE. SAA #/A PID=O ppn 

N/A I SHELBY 1 N/A I N/A PID=O ppn I 
05/1D/93 i 

8r=8D cpn ! 
SHELBY 

05/ 10/93 
1 N/A 1 N/A PID=O ppn 
I 
I w=80 cpn 

i N/A I N/A PID=O ppn ! 

t ; i  I W=80 cpn i 
I ~~ 

I !  

j W A  I N/A i PID=O ppn 

v i 6r=80 cpn 
I 

112095 11 i 6  i LOOSE, SAA 
05/10/93 ::: 1 1L:16 I 

I N/A I N/A P I 0 4  ppn I 
I or=60 C P ~  

.!iOTES: 

: PAGE 1-L: MICROTIP=O PPM; BEfA/GAHMA=50 CPF, Drilling Eauipnenr: H;LBILi 8 80 
: PAGE 5: MICROTIP=3 PPM; BETA/GAMMA=50 CPM 

Boring Contractor: PEnN DRILLING 
Driller: DAN JAHESOH. CON ARTHUR 

SAA = Same as Above 
PID = Photoionization Oetector 
!i/A = Clot AooLicabte 

ABANDONED BORING AS PER PLAN. 
BACKGROUND READINGS: 

G-18-17 



I N/A I N/A 
I 0 5 / 1 0 / 9 3  

05/10/93 

' PIO=O ppn 

t 
, 

I I 12.0 I 112101 

19 1 6 
O S / 1 0 / 9 3  

i 12.5 I 1S :27  

7 .0  1 1120% 

I 7.5 14:16 

! 12.5 I 112102 111 1 
I 05 / 1 0/93 6 
I 13.0 I 15:27 

2 l6 1 SAA 
I I  sr6o cpn 

SHELBY i N/A j N/A 

NOTES: 

1 PAGE I-L: HICROTIP=O PPM; BETA/GAHHA=SO CPM, 

I ABANOONEO BORING AS PER PLAN. 
BACKGROUND READINGS: 

! PAGE 5: MlCROTlP=3  PPM; BETA/CAHMA=50 CPH 

PIO=O ppn 

m=70 cpn 

B o r i n g  C o n t r a c t o r :  PENN D R I L L I N G  
D r i l l e r :  OAN,JAHESON, DON ARTHUR 
D r i l l i n g  E q u i p n e n t :  MOBILE B 80 

?IO = P h o t o i o n i z a t i o n  D e t e c t o r  I 
SAA = Same as Above 

N/A  = Not A D p l i c a b l e  I 

MEDIUM DENSE, SAA i N/A I N/A 

1 :  

G-I 8-1 8 

i PID=O ppn 

sr=80 cpn 



02/01/94 18:37 P a g e  3 

a 
: PROJECT NUUEER: 20.03.05 j PROJECT NAME: CRU2 R I  PHASE I 1  F I E L D  INVESTIGATION 

t BORING NUMEER: 1979 ; COORDINATES: NORTH Lm41.54 EAST 1379893.36 IDATE:lO-WY-93 ! 
I GROUND ELEVATION: 568.1 I GUL: O e o t h  O a t  e/T i me !DATE STARTED: 10-HAY-93 i 

I 14.5 I 112106 112 jb 1 SAA 
05 / 10 /93 i 15.0 I 15:35 I 

; N / A  X/A =ID=O ppn 

I ;?=loo cpn 

I 1 15.5 105/10/93 15:35 I (6 1 j ; Br=ioo cw 

I 15.0 i12107 10 MEOIUM DENSE. ( 2 . 5 Y R . 1 0 )  BLACK FLYASH. MOIST . N/A j N / A  :II)=O pcm 

a 

I 
I I N/A I r i /A  1 t i D = O  ppn t 15.5 112108 i9 
I 16.0 15:35 1 Br=ioo cpn I 

PlD=O ppn 

21D=D ppn 

LOOSE, SAA 

05/10/93 

l6.O OS;;;% j 2  16 1 
16.5 15:48 

112110 i2 I SAA 
6 

N/A I N/A ! ?IO=O Ppn 

! I  t 8r=ioo cpn 

i N/A I N/A  j ?!D=O ppn SAA 

j j;'=IOO cpn 

, Y / A  i N / A  -ID=O Dpn 

: Sr-70 cpn  
OS/ 10193 

i 18.5 I 15:56 i 

112115 i t  ! SAA 
05/10/93 I 1 :::: 1 15:56 ! 16 

]NOTES:  
l ABANDONED BORING AS PER PLAN. 
I BACKCRWND READINGS: 
; PAGE 1-4: MICROTIP=O PPM; BETA/CAMMA=50 CPM, 
i PAGE 5: HlCROTIP=3  PPM; BETA/GAMMA=50 CPM 
1 

aor ing  C o n t r a c t o r :  PENN DRILLING 
D r i l l e r :  OAN,JAMESON, DON ARTHUR 
D r i l l i n g  E q u i p n e n t :  MOBILE 8 Eo 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
N f A  = Not A o p l i c a b l e  

G-18-19 



FEEMP-OUOI-6 FINAL 9 0 

! 
GROUND ELEVATION: 588.1 I GUL: Depth D a t e f T  .?e IDATE STARTED: 10-HAY-93 . 

' BORING NUMBER:'lPTP I CWROINATES:  NORTH bmCl.% EAST 1379893.36 IDATE:lO-HAY-93 

1 ! NO RECOVERY 

1 MEDIUM DENSE, (2 .5YR,  10) BLACK FLYASH, MOIST I N/A N/A 

I . I  6 

1 

1 

SAA 
6 

I SAA 

1 N/A i I / A  
j 

i SAA 
6 1  

PIO=O ppn I 

i 
sr=90-110 cpn j 

02/01/96 18:37 

I PROJECT NUMBER: 20.03.05 1 PROJECT NAME: CRU2 R I  PHASE i 1  i i E i D  INVESTIGATION 

! D R I L L I N G  HETHOO: H O L L W  STEM AUGER I 

- 
I 

- 
I 

PID=O ppn I 
sr=70 cpn I 
PID=O ppn 

I NfA I NfA I 
1 1 N/A I sr.90 cpn 1 W A  I N/A I PIO=O ppn 

6 I sAA 
I 

I srtpo cpn I 
i 1 N/A 1 N/A PID=O ppn 

I I i SAA 

5 :  I sr=90 cpn 

112116 
05 / 1 O f  93 1 :::: I 15:56 

20.0 112117 
05/10/93 1 20.5 I 16:05 

1 

1 

i H/A I Y/A I 21.5 /05/10~93 I 22.0 0o:oo 
! l o  i 

112118 
05/10/93 I 22-o 22.5 i ' 16:ll i PIO=O ppn 

w=iio cpn 

PID=O ppn I 
Br=iio cpn 

Br=iio cpn I 

PID=O ppn 

1 l 6  j SAA, VERY LOOSE 

I NfA ! NfA 05/10/93 

112121 
05/10/93 

24.0 16:ll 

PID=O ppn 

sr=iio cpn 

PID=O ppn i 
! 

sr=90-110 cpn ! 
' 24.0 112122 

05/10/93 I 24.5 I 16:20 l6 ! 
1 

- 
1 

- 
3 25.5 112123 

05/10/93 
26.0 1 16:20 

NOTES: 
B o r i n g  C o n t r a c t o r :  PE! * i L L I N G  i 

I 
AUNDONED BORING AS PER PLAN. 
BACKGROUND READINGS: 
PAGE 1-6: HICROTIP=O PPH: BETA/GAHHA=50 CPH, 
PAGE 5: H I C R O T I P = 3  PPH; BETA/GAMA=50  CPH 

D r i l l e r :  DAN JAHESON, . x  ARTHUR 
D r i l l i n g  E q u i p n e n t :  MOBILE 6 83 

SAA = Same as A D o v e  
P I D  = P h o t o i o n j r a t i c n  D c e c t o r  

j 
N / A  = N o t  A o p l i c a o l e  

G- 18-20 



I 
I 

26.5 1 112123 3c i 6  1 HARD, SAA 4 .5  PIk0.2 pFm 

i 

PID=0.2 p I 

I 
P10=0.7 pcm j 

05/11 / 93 
27.0 09:OO 

I 
' 27.0 1 112123 47 i 6  I SAA 

OS/ 1 1 /93 
27.5 09:DO 

:NOTES: ! ABANDONED BORING AS PER PLAN. 
i BACKGROUND READINGS: 
I PAGE 1-4: MlCROTIP=O PPM: BETA/GAMMA=50 CPM, 
! PAGE 5 :  MICROTIP=3 PPM; BETA/GAMMA=50 CPM 

27.5 1 112124 
05/11/93 I 28.0 09:29 

Soring Contractor: PENN DRILLING 
.Driller: DAN,JAMESON, CON ARTHUR 
Drilling Equipnent: MOBILE 6 80 

SAA = Same as Above 
PI0 = Photoionirarion Detector 
n/A = Mot ADDLiCable 

24 

G-18-21 

I 
; 31.0 112126 

05/11/93 1 31.5 09:LS ' 31.5 I 
! 05/11/93 

28 

I 
I N/A I N/A ! ! 

N/A ' BOTT0W OF BORING 31 .5 FEET 
IN/A I I !  . I  



02/01/9i 18:37 

PROJECT UMBER: 20.03.05 

BORIUG NUMBER: 1980 i WORDIUATES: WORTH 471280.38 EAST 1379997.79 jOATE:l3-HAY-93 

GRCUUD ELEVATION: 591.1 1 GUL: D e o t h  D a t e / T i m e  iDATE STARTED: 12-MAY-9? 

1 PROJECT N A M E  CRU2 R I  PHASE I 1  F I E L D  ;WVESTIGATION 

D e p t h  O a t e / T  ime IOATE CCUPLETE: 13-MAY-.. ! ENGINEER/GEOLOGIST: B E MULLER 

D R I L L I N G  METHOD: H O L L W  STEM AUGER 

o i s  
E , A D 1  
P ' M A 1  
T I P T M  

112129 
05/12/93.. 

.5 08:35 

112130 
2.0 1 112131 

05/12/93 
2.5 08:40 

112130 

4.5 112133 
0 5 / 1 2 / 9 3  

5.0 I 09: lO 

5.0 112134 
j05/12/93 

5.5 I 09:lO 

1 i R  I I 
j 

; 

REK4RKS 
z 

i S O  

! 
! 

MEDIUM.DENSE, (Z.SYR,IO) SLACX FLYASil, GAHP ' 1 UIA j W/A i P I D = ~ . ~  ppn I 
I I  I sr=a'o cpn 

I 

PID-2.4 ppn i m=ao cpn 

i ~r-80 cpn 

j6 I sAA I !  i BMO C E ~  

! N/A ! ' U/A PID=2.4 ppn 
I 

' 16 1 sAA 

sAA 
! ! 

I UIA 1 N/A 

' 16 ! !  

PIO-2.4 ppn I 5 !  
I 

10 

9 i N/A 1 Y/A 

I 

i 
i PID-1.0 ppn 

Bra0 C P ~  

PIO=l.O ppn 

m s o  ~ p n  

PID.l.0 ppn 

Br.80 cun 

i N/A I N/A I PIDZO ppn I 

! ~ r = 9 0  ! 

I W/A ! N/A , P ID-0  ppn 
1 

ar=90 c ~ l l  

UOTES: 
FLYASH COLLAPSED IWTO HOLE AFTER AUGERS REMOVED, TO AN 
ELEVATION OF 16 FEET BELOU SURFACE. 
BACKGRWUO REAOIMGS 
PAGE 1 - 2 :  M1CROTIP=O PPM, BETA/GAMHA=SO CPM. 
PAGE 3: MICROTIP=l.8 PPM, BETA/GAMMA=50 CPM. SAA = Sare as Above 
PAGE 4: M I C R O T I P ~ l . 0 - 7 . 0  PPM, SETA/GAMMA=50 CPM P I D  = P h o r o i o n i r a t i o n  D e t e c t c r  I 

N/A = Not  A p p l i c a D l e  

B o r i n g  C o n t r a c t o r :  PEUU D R I L L  
D r i l l e r :  DAN JAMISOW. DON ARTHOR 
D r i l l i n g  E q u i p n e n r :  MOBIL ;3EO 

G- 18-22 



c 

. 0 2 / 0 1 / 9 4  18:37 

er=70 cpn i 1 N/A 1 N/A 1 P1D.O ppn 

P1D.O ppn 

7.0 1 09:18 
I 

er=m cpn 

~ r = 7 0  ~ p n  

6 1 sAA 
112138 4 

05/  12/93 
7.5 09 :24  I 

112139 7 I MEDIUM DENSE, (2 .5YR,10 )  BLACK FLYASH, MOIST,  LOU 
O S /  1 2/93 6 [ P L A S T I C I T Y  

7-0 I 
, i:: I 09 :24  1 I 

I PROJECT NUMBER: 20.03.05 i PROJECT NAME: CRU2 R I  PHASE I i  FIELD INVESTIGATION 

N/A N/A 

N/A N/A 

9.0 112142 N/A 
05/12/93 

05/12/93 N/A 1 11.0 09:32 

11.0 1 1 2 1 4 3  N/A SHELBY-TUBE SLIGHTLY BENT AT EOTTOn 

13.0 09:47 

BOR I NG N U M B E R 7 9 8 0  

GROUND ELEVATION: 591.1 I GUL: D e p t h  D a t  e / T  i me [DATE STARTED: 12-MAY-93 ; 
I COORDINATES: NORTH 477280.38. EAST 1379997.79 !OATE:13-HAY-93 I 

1 ENGINEER/GEOLOGIST: B E MULLER I D e p t h  O a t e / T i m e  IDATE COnPLETE: 1 3 - m y - 9 3  I 

PID=O ppn 

w=so cpn 

~ r = 7 0  cpn 

PID.0 Ppn 

~~ 

1 D R I L L I N G  METHQ): X O L L W  STEM AUGER i 

112144 SAA 8 SOME CLAY MIXED 1 13.5 1 1 1 2 1 4 5  1 1 2  
05/12/93 

14.0 1o:oo I 

i 

I 
05/12/93 

NOTES: 
FLYASH COLLAPSED I N T O  HOLE AFTER AUGERS REMOVED, TO AN B o r i n g  C o n t r a c t o r :  PENN D R I L L  
ELEVATION OF 16 FEET BELOW SURFACE. 
BACKGROUND READINGS 
PAGE 1-2: MICROTIP=O PPM, GETA/GAWMA=50 CPM, 
PAGE 3: MICROTIP=1.8 PPM, BETA/GAMMA=s0 CPM, 
PAGE L :  MICROTIP=l .O-7.0 PPH, BETA/GAMMA=SO CPM 

Oriller: D A N ~ J A M I S O N ,  DON ARTHOR 
D r i l l i n g  E q u l p n e n K :  MOBlL  1380 

SAA = Same as A b o v e  
P I D  = P h O t O i O n i Z a K i O n  D e t e c t o r  
N/A = NOK A p o i i c a d e  

(3-18-23 



C2/01/94 18:37 fanuan. 21. !995 Page 3 

; PROJECT UUMBER: 20.03.05 - i PROJECT UAME: CRU2 RI PHASE !! 'IELO IUVESTIGATIDN 

i BORING NUMBER: 1980 I COORDINATES: UORTH 477280.38 EAST 1379997.79 IOATE: 13-MAY-93 1 
GROUND ELEVATION: 591.1 I GUL: Depth Date/Time IDATE STARTED: 12-MY-93 

ENGlNEER/GEDLOGIST: B E MULLER I DeDtn Date/Time !DATE ZWPLETE: 13-HAY-9 

b ~r=70 cpn PLASTIC!TY, MOIST 

PID=O ppm 

w=70 cpn 

I SAA 

! H I L  E  is P I V  H I  

16.0 112146 6 ! 'AA 

16.5 10:15 

1 U/A i U/A j PID=D ppn 

I I  Br 70 cpn I ! 05/12/93 

L I E  E !  
0 E IR SI i i E  U ; Y  I 

112149 3 
05/12/93 

05/12/93 16 1 sAA 

05/12/95 

18.5 l121SD 14 ' 

19.0 10:Z 

19.0 112151 1 ' 

19.5 10:36 

PID=D ppn 

u=ao cpn 
PlD=O ppn 

~r=80 cpn 

U/A I U/A i PID=O ppn 

i 

! 

' U/A I Y/A ! ?ID=O ppn 

i 0r=80 cpn 
05/12/93 I 

CL , .E i P I D 4  ~ p n  I 

i 
i 20.0 112153 4 a 1 HEDIUM STIFF, (2.51,6/6) OLIVE YELLOW, SILTY CLAY, 

1 20.5 1 10:36 I 1 i MOIST 6 TRACE BLACK AUD YELLOW MOTTLES, LOU PLASTICITY, 1 Er=50-70 cpn f 
OS/ 12/93 

I I CL i .E ; PID-o ppn i 
! 21.0 1 13:U I I ! !  I ~r=s0-70 C E ~  : 

20.5 I 112153 17 
05/12/93 I j6 1 sAA 

21.0 112153 I21 I SAA i ' U/A U/A ' 

05 / 12/93 16 f I 21.5 1 13:23 1 , !  

UOTES: 
FLYASH COLLAPSED INTO HOLE AFTER AUGERS REMOVED, TO AN  Boring Contractor: PENU DRILL 
ELEVATIOU OF 16 FEET BELCJ SURFACE. 

PAGE 3: MICROTIP=1.8 PF: iTA/GAMA=sO SAA = Same as Above 

Driller: D A U ~ J A M I S O U ,  ODU ARTHOR 
Drilling Equipment: MOBIL 13EO 

PID = Photoionization Oe x t c r  

I 
I BACKGRWUD READINGS 
i PAGE 1-2: HICROTIP=O PP' 

1 PAGE 4 :  MlCROTIP=l.D-7.0 d!!, BETA/GAMM6 i'CFH 
I !l/A = Mot ADDLicaDle 

:iA/GAMM=50 r . * ' ,  

G- 18-24 



02/01/94 18:37 

I 

i 21.5 112153 
I 05/12/93 1 22.0 13:23 

ZMP-OUO2-6 FINALd 
isnuan. 21. i99S Page 

I 

i 8MO-70 cpn 1 I 23 l6 1 SAA, SWE FLYASH I CL 7L.5.-! PID=O ppn 

I PROJECT NUMBER: 20.03.05 j PROJECT NAME: CRU2 RI PHASE I 1  iiELD INVESTIGATION 
I 

BORING NUMBER: 1980. i CWRDINATES: NORTH 477Z80.38 EAST 1379997.79 IDATE: 13-HAY-93 I 

05/ 13/93 
23.0 08:u 

~~ 

Oate/T ime !DATE STARTED: 12-MY-93 1 i GiiUND ELEVATION: 591.1 I CYL: Depth 

I 1 :  I B ~ = ~ O - I O O  cpn , PLASTICITY, MOIST 

' ENGINEER/GEOLOGIST: B E MULLER I Depth Date/T ime iOATE COnPLETE: 13-MAY-93 1 
! i DRILLING HETHOO: HOLLW STEM AUGER 

112157 
05/13/93 

112157 
05 /13/93 

S O F T ,  (2.5Y.6/8) OLIVE YELLW, SILTY CLAY, BLACK CL i .25 PID=10.3 ppn I 
MOTTLES, LOU PLASTICITY, VERY HOIST 

SAA-INCREASED SILT AT SOnE HORIZONS 
i ! art70 cpn 

w=70 cpn 

PID=10.3 ppn 

, cL i *25 I 
9 

18 

CL j 2.5 1 PID=2.4 ppm i 
I j 1 ar=50-100 cpn ; 

23.0 I 112156 131 ' VERY STIFF, (2.5Y,5/6) LIGHT OLIVE BROUN, CLAYEY 

23.5 io5'C?:" I 1' 1 SANDY SILT, LOU PLASTICITY, VERY MOIST 

I 

23.5 j 112156 140 i6 1 SAA i CL . 7 5  I PID=2.4 ppn 
05/13/93 I 

24.0 I 08:23 I ~r=so-ioo cpn 

25.0 j 112157 I21 l 6  1 SAA 
05/13/93 

25.5 I 08:45 

PIDol0.3 ppn 

ar=70 cpm I 1 25.5 I 112157 125 l6 I SAA-REDUCED SILT CONTENT-MOIST 
05/13/93 

26.0 I 08:GS 

CL I 2 PID=10.3 ppn 1 
ar=70 cpn I 

I 
i I 
I 26.0 BOTTOn OF BORING 26 FEET 
I (05/13/93 1 "IA ~ N / A  1 

1 0o:oo 

!NOTES: 

I ELEVATION OF 16 FEET BELOY SURFACE. 
I 
i 

FLYASH COLLAPSED INTO HOLE AFTER AUGERS REMOVED, TO AN Boring Contractor: PENN DRILL 

PAGE 1-2: MICROTIP=O PPM, BETA/GAHMA=50 CPM, 
PAGE 3: MICROTIP=l.8 PPM, BETA/GAMMA=50 CPM, SAA = Same as Above 

Driller: OAN JAMISON DCN ARTHOR 
BACKGROUND READINGS Drilling Equipnent: LOBIL 1380 I 

I 
I 

I 

i PAGE 4 :  MlCRDTIP=l .O-7.0 PPM, SETA/GAMMA=50 C W  PID = Photoionization Oerecror  
N/A = Not ApptlCaDLe 

I 

G- 18-25 



FEMP-OLE-6 Fl3.42 $ 2' 
!muam 11. iP95 Page 02/01/9& 18:37 

! PROJECT UUHBER: 20.03.05 PROJECT NAME: CRU2 R I  PHASE 1 1  FIELO IUVESTIGATION i 
j BORING NUMBER: 1981 I COORDINATES: UORTH km66.17 EAST i379964.33 lDATE:13-HAY-93 

iDATE STARTED: 13-HAY-9' CRWND ELEVATION: 587.6 I GUL: D e p t h  D a t e / T i m e  

ENGlNEER/GEOLOGlST: B E MULLER I D e p t h  D a t e / T i m e  IDATE C M P L E T E :  lL-MAY-. 

3.5 1 112161 
05/13/93 

4.0  14:35 

05/ 13/93 
4.5 15:05 

4.5 112162 
I 05/13/93 
f 5.0 15:OS 

4.0  112162 

I D R I L L I N G  METHCO: H O L L W  STEM AUGER 

j 
I 

I 

E L E E  i i O E R S I  w I Y  

PID=O ppn 

PID-0 ppn 

W = l O D  cpn 

PID.0 ppn 

LOOSE ( 2 . 5 Y ,  /O) BLACK FLY ASH, SL IGHTLY ~ O I S T  

SAA 

.5 1&:30 I 

05/13/93 
1.0 14:30 

1.0 112160 15 

1.5 14:30 n = i o o  CDRI 

I , ~r=ioo CDRI 

i SAA 
051 13/93 

112160 5 sAA I U/A U/A PID=O ppn I I 05/13/93 3 1 

PID=O ppn 

~ ' - 7 0  cpn 

PID=O ppn 

14 l 3  1 SAA 

N/A 1 SAA 
6 

I 
I 

U/A jb I SAA 

! 
i U/A I N/A 
j l  I !  

2.5 112161 19 i SAA 1 U/A i I / A  1 PID=O ppn 

~r=70 C O ~  
05/13/93 1 3.0 I 14:35 I l 6  I 

i 112163 6 i SAA j N/A i N / A  i PID=O 
05/ 13/93 I ::: I 1 5 %  I i 6  I ! ! j w=60 C P ~  

UOTES: 
FLYASH COLLAPSED IUTO HOLE AFTER AUGERS REMOVED, T O  AN B o r i n g  C o n t r a c t o r :  PEUN D R I L L  

BACKGROUND REAOIUGS: D r i l l i n g  E q u i p n e n t :  n O D l L  620 

PAGE 3: MICR3TIP-0  PPH, BETA/GAMMA=60 CPM SAA = Same as A o o v e  

i I ELEVATION OF l !  FEET BELOU SURFACE. D r i l l e r :  DAM JARISOU, DON ARTHUR 

I PAGE 1 - 2 :  MlCROTIP=O PPM, BETA/GAMMA=50 CPH, 

SAA 
05/ 13/93 

PID=O ppn I u/A I I ~r=70 cpn 

G- 1 8-26 
000282 



ENtINEER/GEOLOGIST: B E MULLER I Depth Date/Time ;DATE COTPLETE: 1L-MY-93 I 

. 
- - '  

. . . 1 N/A N/A. 1 PID=O ppn 
6.5 OS:::% l 7  16 I sAA 
7.0 15:14 I N/A I N/A PIO=O ppn i:: 1 15:14 1 l 6  I Be60 cpn 

sAA 

~r=60 cpn 

112165 9 
OS/ 13/93 

I ! j  i I W=6D cpn I 

I I N/A 1 UfA. 1 .PID=O ppn 

U=80 cpn 

PID=O ppn 

6 1 SAA 

SAA 

112167 
112168 4 

05/ 13/93 

Er-80 cpn 

1 . ~ 1 ~  I N/A PID=O ppn 

~r=60 cpn 

05/ 13/93 
10.0 15:u 
10.0 112169 6 

10.5 15:46 
6 1 OS/ 13/93 

10.5 112170 12 SAA i N/A I N/A PID=O ppn 1 K=6D ccm OS/ 13/93 

! 
i 

I 11.5 I 112172 112 i 6  1 s a  1 12.0 I 15:L6 

j 12.0 1 iit~n 1 N/A j N I A  i SAA, SHELBY 
I 

NOTES: 
FLYASH COLLAPSED INTO HOLE AFTER AUGERS REMOVED, TO A N  Boring Contractor: PENN DRILL I ELEVATION OF 1 1  FEET BELOW SURFACE. 

! BACKGROUND READ I NCS : Drilling Equipnent: HOOIL 380 
1 PAGE 1-2: I PAGE 3: HICROTIP=O PPH, EETA/GAHHA=60 CPM SAA = Same as Above 

1 N/A I N/A j PID=O_ppn 

! ' w=60 cpn 

I w = s o  cpn 

I05/13/93 ! , N/A j N/A ! 21D=O p(m 
05/13/93 

I I 14.0 . 15:53 
I 

i Driller: DAM JAMISON, DCN ARTHUR 

HICROTIP=O PPH, BETA/CAMMA=50 CPM, 

j PID = Photoionization Oetectcr 
N/A = Not  AOpllCaDle 

! 

G- 18-77 



FEMP-OUOI-6 FINAL 
.L. 2 8 7 January 2!. 1995 Page 3 

17.0 1 112180 
OS/ 14/93 

17.5 09:25 

22/01/94 18:37 

! PROJECT WUMBER: 20.03.05 

j BORING NUMBER: 1981 I CDORDINATES: NORTH 4m6666.17 EAST 1379964.33 IDATE:13-HAY-93 

i PROJECT NAME: CRU2 R I  PHASE I 1  F I E L D  INVESTIGATIOW 
I 

PID=O ppn i c L I i  I ~r-60 cpn 

10 jb I STIFF, (10YR 5/61 YELLOWISH BROWN, S I L T Y  CLAY, HIGH 
PLASTICITY,  MOIST 

I GRWND ELEVATION: 587.6 I GWL: Depth . O a t e l l  ime IDATE STARTED: 13-MY -97 

IDATE COMPLETE: IO-MAY- D e p t h  D a t e / T  ime 1 ENCINEER/GEOLOCIST: B E MULLER ! 

1 17.5 1 1 2 1 8 0  
05/14/93 

18.0 I 112180 
05/ 14/93 

18.0 1 09:25 

18.5 I 09:52 

~ 

I ORILLIWG HETHW: HOLLOW STEM AUGER 

PID.0 ppn 

~r=60 cpn ! 

i i j  ar=ao ~ p n  ! 

/ CL I 0.75 PID=O ppn ! 

12 SAA 
6 

5 1 MEDIUM STIFF, SAA 

j 14.0 1 112175 13 

! 14.5 08:56 I 
/L 1 SAA 05/ 14/93 

! NOTES: 
FLYASH COLLAPSED INTO HOLE AFTER AUGERS REMOVED, TO AN B o r i n g  C o n t r a c t o r :  PENN DRILL 

. .  - 

I PID=O ppn 
I 

w=80 cpn . ! 

j 15.0 1121n 3 LOOSE. (2.5Y 10) BLACK FLY ASH, VERY LW PLASTICITY, 
05/14/93 SLIGHTLY MOIST l 6  1 I 15.5 I 08:56 I 

I 15.5 I 112178 15 i 6  1 SAA 
0 5 / 1 4 / 9 3  

16.0 I 08:56 

1 N/A I N/A P I D 4  ppn 
I I ! u=8o cpn 
j i , 

U/A I N/A I PID=O ppn 
I I /  I 

SAA 

I 

1 19.5 I 112181 22 NO RECOVERY 
: 0 5 / 1 4 / 9 3  I 10 I 

j 20.0  1 09:52 I I  

(3-18-28 



02/01/94 18337 

ENGlNEER/GEOLOGIST: B E MULLER . . -  

t 

Depth Dat e/T i me IDATE COnPLETE: 14-HAY-93 i 

PROJECT NUMBER: 20.03.05 , . . .,..I PROJECT NAME: CRUZ RI' PHASE 1 1  FIELD INVESTIGATION 

G R W N D  ELEVATIOU: 587.6 I CUL: Depth Date/Time 

BORING NUMBER: 1981 I CWRDIUATES: NORTH 477366.17 EAST 1379964.33 iDATE:13-MAY-93 
IDATE STARTED: 13-MY-93 ! 

U/A 1 'IA I i PID=O ppn 

6-60 cpn 

20.5 j :;:;;I 14 
05/14/93 

21 .o 

21.5 I 
05/  16/93 I 0o:oo 

BOTTCM OF BORING 21.5 FEET 1 i I I 
NOTES: 
FLYASH COLLAPSED INTO HOLE AFTER AUGERS REMOVED, TO All Boring Contractor: PENN DRILL 
ELEVATION OF 1 1  FEET B E L W  SURFACE. Driller: DAM JAHISON, DCN ARTHUR 
BACKGROUND READINGS: Drilling Equipnent: MOOIL 880 
PAGE 1-2: MlCROTIP=O PPM, BETA/GAMHA=50 CPM, 
PAGE 3: MICROTIP=O PPM, BETA/GAMHA=60 CPM SAA = Same as Above : PI0 = PhotOlonltatlon Detector 

N/A = Not ADpllcaoLe 

* .  .. - G- 18-29 



. .  . 02/02/94 16:35 Page 1 

t 

BORING NLMBER: 1994 

GRCWND ELEVATION: 570.3 I GUL: Depth Date/Time /DATE STARTED: 12-MAY-93 . 
I COORDINATES: NORTH 477742.39 EAST 1379200.09 IDATE: 12-MAY-93 

~ _ _ _ _ _ ~ ~  ~ 

' EYGINEER/GEOLOCIST: J BOYER I Depth Date/Time IDATE CCMPLETE: 13-MAY-Cj i 

DRILLING METHOD: H O L L W  STEM AUGER 

116262 
/0~/12/93 116263 1 8 16.  

2.0 09:OO 1 -  . 

116265 
3.5 116266 22 I 

05/12/93 
4 . 0  I 09:15 1 l6 

1 16268 

05/12/93 
5.5 116269 6 

6.0 I i I&  

116271 I 
7.5 I 116272 16 

8.0  10:55 
OS/ 12/93 16 

8.0  I 116273 3 

9.5 13:OO 
105/21/93 1 16 

116274 

05/21 /93 
10.0 I 13:OO 1 1' 9.5 116275 1 

1 116277 1 1 
116278 2 I 

05/12/93 :::: 1 13:15 1 l6 
1 16280 

13.5 1 116281 12 I 
14.0 I 13:25 

05/12/93 6 

I L !  

i 
(IOYR, 2/11 BLACK FLYASH, SLIGHTLY MOIST I 

i 

I N/A i U/A 
I ! i  

SAA 1 N/A I N/A 
! 

1 N/A W/A 
I 
i ! 

I !  
SAA 

( I O Y R ,  2/11 BLACK, FLYASH, MOIST I !  i W/A I W/A 

SAA 

SAA 1 N/A I N/A 

! I  

REMARKS ! 

! PID=l.O 

LIMO cpn 

PI0=1.O ppn 

I 
I 

~ r = 1 2 0  C D ~  i 
PID=D ! 

I 
I 

Be80 c;m 

PID=O ppn 

n 6 0  C D ~  

PID=O ppn 

m 6 0  C D ~  
i 

i PID=O ppn 

~ r - 6 0  cpn 

PID=O ppn 

~ r = 6 0  cpn 

116284 ; SAA 
15.5 116285 6 
16.0 /056;mgp 1 . !6  I !  i 

I 
W/A : W/A 1 PID=2.7 ppn 

I I u.80 cpn 

116290 1 i SAA 
19.5 1 116291 116 I 

05/13/93 I 16 i 
20.0 09:35 

! ! i N/A W/A i 210=0.6 ppn 
! 

I 

i u=so cpn 
NOTES: 

28.0 FT T O  30.0 F T  SHELBY TUBE HAS ESITMATED RECOVERY Driller: JOE RAAB, ROGER DAVIS 

SAA = Same as Above 
PID = Photoionization Detector 
N/A = Clot ADDLlCaDLe 

. *  E-19-1 5 



.. . 
. .  . .. . 

BORING NUMBER: lWC 

GROUND ELEVATION: 570.3 
ENGINEER/GEOLffiIST: J BOYER 

. 02/02/9L 16:35 

COORDINATES: NORTH t777L2.39 EAST 1379200:09 IDATE:12-MAY-93 I 

GUL: Depth Date/Time DATE STARTED: 12-KAY-9. 
Demh Da te/T i me DATE CWPLETE: 13-KAY- 

FEMP-OUOZ-6 FINAL 2 8 JanuaN21. 1995 c’ 
Page 2 

DRILLING METHQ): HOLLOW STEM AUGER 

o s  
E A D 1  
P . M A I  
T P T M  
H L E E  

E 

I 116293 
21.5. 116294 

05 / 13/93 
22.0 09:50 

116299 
05 / 13/93 

25.5 I 116300 

26.0 I i0:20 

8 I I s h  
l 6  I 

116302 I 
27.5 1 116303 123 /1 i sAA 

05 / 13 /93 
28.0 10:30 

28.0 1 116306 1 N/A i 6  I UNKNOWN 
28.5 11:DD 

O S /  13/93 

28.5 116304 UNKNOWN 

29.0 I 11:OD I ‘IA 1‘ I O S /  13/93 

1163OL ’ a / A  
OS/  13/93 

29-0 29.5 I 11:OD 

29.5 1 116304 1 N/A l 6  I ( 5 Y ,  5/61 OLIVE, CLAYEY SILT, I(0IST. TRACE GRAVEL 

30.0 11:OO 
05 / 13/93 

VERY STIFF, (lOYR, 4/6) DARK YELLOWISH BROWN, SILTY 
05 / 13/93 CLAY, .LGU PLASTICITY MOIST 

PID=O ppn 

cL I 2.0 ! 8r=60 C&II 

30.5 1 116306 115 

31.0 1L:OO I 
VERY STIFF, (IOYR, 4/61 DARK YELLWISH 6ROWN, SILTY CL’ i 4 PID=O ppn 
CLAY WITH A 1 INCH LAYER OF FLYASH, LOW PLATICITY, i I /b 1 HOIST i ! 8r=60 cpn . ! 05/13/93 

i 31.0 1 116307 117 l 2  1 VERY STIFF ( l O Y R ,  L/6) DARK YELLOWISH BROWN, SILTY j c ~  i 4 i PID=O ppn 
05/13/93 1 CLAY, LOU PLASTICITY, MOIST 

31.5 16:OO I ! !  m=60 cpn 
115 l o  1 NO RECOVERY i N/A 1 N/A 1 

I !  
KOTES : 
28.0 FT TO 30.0 F T  SHELBY TUBE HAS ESITMATED RECOVERY Driller: JOE RAAB, ROGER DAVIS 

SAA = Same as Above 
PID = Photoionization Detector 
W/A = Not AoDiiCaDle I 

E-19-16 



j --, J 
FEMP-OUO2-6 Fb'AL 2 8 Jznuan.21. !995 

;2/02/94, 16:35 o* P a g e  3 
?ROJECT UUMBER: 20.03.05 

BORING NUMBER: 1994 I COORDINATES: NORTH 477742.39 EAST 1379200.09 IDATE:12 -HAY-93  

GROUND ELEVATION: 570.3 I GUL: D e p t h  

, PROJECT UAME: CRU2 R I  PHASE I 1  F I E L D  IUVESTIGATIOU 

D a t e / T i m e  [DATE STARTED: 12-HAY-93 I 
EUGINEER/GEOLOGIST: J BOYER I D e m h  D a t e / T  ime IDATE COnPLETE: 13-HAY-93 e -  D R I L L I N G  METHOO: H O L L W  STEM AUGER 

D i s  
E 
P 
T 

E E 

I 
1 16308 

i 32.0 116309 
C5/13/93 i 32.5 14:15 

! 116308 
I 32.5 116309 

05 /13/93 

. . -. 

1 33.0 1 1L:15 

i S D I  : L l  

! 

B 
! A D T L S E I  
( M A I O A C U  

T M U M O C  
S P V H I  

VERY STIFF (2.5YR. 5 /41  L I G H T  O L I V E  BROWN, S I L T Y  
CLAY, LOW PLAS:ICITY, MOIST 32 

6 

SAA 
21 l6 I I 

SU j N /A  
I 116308 

05/13/93 6 
I 

I 35.0 

1 35.5 
1 35.5 
I 

' 36.0 

116311 5 j MEDIUM DENSE, (10YR. 4/61 DARK YELLOWISH 6ROWN, S ?  U /A  
I 
i 

05/13/93 POORLY GRADED SAUD U l T H  GRAVEL, MOIST 
' :::: 1 14:30 1 l 6  I 

i N / A  I 11 lo 1 NO RECOVERY 

10 NO RECOVERY I U/A 1 U/A  

OS/ 13/93 
14:30 

OS/ 13/93 0 
14:30 I !  

i 34'5 
/05/13/93 116311 1 4 

; 35.0 14:30 
16 I SAA 

1 

116312 
O S /  13/93 ! 

9 VERY DEUSE (2.5Y. 5 / 4 )  L I G H T  O L I V E  BROWN, POORLY 
6 GRADED SAND U l T H  GRAVEL, MOIST 

116312 9 
36*5 105/13/93 1 

16 1 sAA 37.0 14:SO 

' SP I N / A  

37.0 116312 15 

37.5 I 14:50 
IO5/13/93 1 16 1 : S? . H /A  

I 116313 VERY DEUSE ( 2 . 5 7 .  5 / L )  L I G H T  O L I V E  BROWY, POORLY 
' 37.5 I 116314 GRACED SAUD, TRACE GRAVEL, HOIST S? N/A 

O S /  13/93 
38.0 I 14:50 

<OTES: 
28.0 F T  TO 30.0 F T  SHELBY TUBE HAS ESITMATEO RECOVERY D r i l l e r :  JOE RAAB, RCGER D A V I S  

SAA = Same a s  A b o v e  
P I D  = P h o t o i o n i z a r i o n  D e t e c t o r  
U/A = Not A p p l i C a D l e  

i 
REHARKS 

I 

PID=O ppn 

BE80 cpn 

PID=O ppn I 
W=80 cpn I 

I 

I PlD=O ppn 

U = 8 0  cull 

PIO=O ppn 

~r=80 cw 
.... 

PID=O ppn 

w=60 cpn 

PID=O ppn 

~r=60 cpn 

PID=O ppn 

~r=60 ~m 

PIO=O ppn 

~r=60 cpn 

PID=O ppn 

~r=60 C E ~  

E-19- 17 



02/02/94 16:35 . 

0 
E 
P 
T 
H 

I 

FEMP-OU02-6 FINAL 2 8 7 January21. 1995 
P a g e  1 

S 
U Y  
S M  
C B  
s o  

L I 
f 

PROJECT NUWBER: 20.03.05 I PROJECT NAME: CRU2 R1 PHASE I 1  F I E L D  INVESTIGATION ! 

I MEDIUM DENSE. (2.5Y, 5/4) LIGHT OLIVE BRSUN, CLAYEY i ML 1 -  N/A 

.5 
S i L T  U I T H  GRAVEL TRACE FLYASH 

09:15 

BORING NUMBER: 1995 I COORDINATES: NORTH 477770.18 EAST 1579054.76 IOATE:Ol-WAY-93 .. 

GROUND ELEVATION: 567.9 I GUL: D e p t h  O a W T  im IDATE STARTED: OI-MAY+- 

PIO=CO-100 ppn I 
I 

~ r = i . 9  cpn I 

(10YR. 2 / l )  BLACK FLYASH, SLIGHTLY MOIST, TRACE CLAY 

3.0 116080 11 

3.5 09:30 

3.5 116082 1 5  /L 1 05/01/93 

116081 

05/01/93 
4.0  09:30 

N/A N/A 

CL ~ r = 1 2 0  cpn 

N/A N/A P I D n l . 5  ppn 

B r = i 2 0  cpn 1 

116078 I 116079 1 4  1 I SAA; AND (IOYR, 2/1) BLACK. FLYASH, SLIGHTLY MOIST 1 ML 1 U/A 1 PID=1.9  ppn 
I 

05/01/93 1 13 I 
I B r d o - l o o  C L ~  

:'4083 
05: /93 

( lOYR, 2/11 BLACK, FLYASH, SLIGHTLY .L(OIST, TRACE I 
! 
1 SILTY CLAY 

2.5 09:30 

STIFF,  (2.5Y. 5/4) LIGHT O L I V E  BROUN, SILTY CLAY 
WITH GRAVEL, TRACE FLYASH 

3.0 09:30 

1 PID=O ppn 
i ~r=80 CCXII 

2 LOOSE, (2.5Y, 5 / 6 )  LIGHT O L I V E  BROWN, CLAYEY S I L T  
6 U I T H  GRAVEL, TRACE FLYASH 

5 .0  

5.5 

105/01/93 116083 1 3 
16 1 sAA 5.0 1o:oo. 

I 116083 12 /b j ( ioYR,  2/11 BLACK, FLYASH, SLIGHTLY MOIST * N/A r N/A 1 PID=O ppn 1 1  I ar=80 corn 1 05/01/93 
1o:oo 

j ML j N/A I PIO=O ppn 

~r=80 cpn i ! I  

LOOSE, (2.5Y, 5 / 6 1  LIGHT O L I V E  B; dN, CLAYEY S I L T  I 

! 
0 5 / 0 1 / 9 3  ! 

116084 
5.5 116085 4 U I T H  GRAVEL, TRACE FLYASH 1 ML 1 N/A 1 PIO=O ppn 

6.0 1 1O:OO 1 1' 1 w=80 CCXII I 
I ,  I 

I 

lOTES : 
AT 2 6 - 2 6 . 5 '  MAGNESIM MOOULES WERE FWUO I N  THE S I L T  : ? i l l e r :  JOE RAAB, ROGER DAVIS 
T H I S  MAY INDICATE AN ORIGINARY SOIL  HORIZON. I 

I 
. - i l l i n g  E q u i p n e n t :  W E - 4 5  

, 
SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o f  
N/A = Not A p p l i c a b l e  

E-19- 18 



FEMP-OUO2-6 FLWAL y7 ... :> V 
--. 2 $ 7 January z!. :995 

Page 2 

SAA N/A 1 N/A I PID=O ppn 

I 1 8 ~ 6 0  cpn 

(lOYR, 2/11 BLACK, FLYASH, SLIGHTLY MOIST 1 N/A 1 N/A 
I 

PID=O ppn 

m=60 cpn 

02/02/94 16:35 
~~ ~~ ' PROJECT NUMBER:20.03.05 : PROJECT NAME: CRU2 R I  PHASE I1.FlELD INVESTIGATION 
i I 

i BORING NUMBER: 1995 i COORDINATES: NORTH 47770.18 EAST 1379054.76 13ATE:bl-MAY-93 ~ 

I GROUND ELEVATION: 567.9 I GUL: DeDth Da t e/T i me I D A T E  STARTED: 0 1 - ~ ~ - 9 3  
~~ 

. ENGINEER/CEOLOGIST: J BOYER t ! Depth - Oate/fime !DATE CDnPLETE: 02-WAY-93 

. DRILLING METHOD: HOLLOU STEM AUGER 

I 
~ ~ _ _  ~ 

STIFF, (2.5Y. S/6) LIGHT OLIVE BROWN, SILTY CLAY 
UITH GRAVEL AND FLYPSH 

PID=.l ppn 

PID=.1 ppn 

SAA 

SAA 

1 16087 
05/01 /93 

7.0 i 116088 
0 5 / 0  1 /93 

7.5 I 10:15 
~~ ~ 

NO RECOVERY I N/A N/A 1 
1 

c9 10 7.5 /05/01/93 
8.0  10:15 

i 6  8..0 i 116090 
105/01/93 

8.5 ! 13:15 

l6 

9.5 (05/01/93 
10.0 13:15 lo 

T 
1 

10.0 lo5;;;;;; 
10.5 1 ii6093 

10.5 13:30 

05 / 10/93 
11.0 1 13:30 

i 11609C 

11-0 los:21%: 
11.5 I 13:30 

SAA i N/A I N/A 1 PID=O ppn 

1 8r=60 c m  i 

NO RECOVERY i N/A : N/A 

! 

. ... 

lo 11.5 
'05/01/93 

12.0 I 13:30 

.12.0 1 116096 
!05/01/93 

12.5 I 16:OO l6 (10YR. 2/11 BLACK, FLYASH, SiIGHTLY MOIST 

NOTES: AT 26-26.5' WAGNESIM MOOULES MRE FOUND IN THE SILT Driller: JOE RAAB. ROGER DAVIS 
T H I S  M A Y  IXDICATE A N  ORIGINARY SOIL HORIZON. Drilling Equipent: CME-45 

SAA = Same a5 Above 
PI0 = Photoionization Detector 
N/A = Not Applicable 

\ 

. . .  , . . _ . .  . . E-19-19 
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FEMP-OUO2-6 m A L  
- 2 8 7 January21. 199s 

P a g e  3 
P 

02/02/94 1635 ' n. - 
PROJECT NUMBER: 20.03.05 j PROJECT NAME: CRU2 R1 PHASE I 1  F I E L D  INVESTIGATION 1 BORING NUMBER: 1995 i COORDINATES: NORTH 477770.18 EAST 1379054.76 iDATE:Ol-HAY-93 . .  

13.0 1 116096 
05/01/93 

13.5 14:OO 

1 16097 
13.5 116098 

05/01 /93. 
14.0 14:OO 

14.0 1 116099 
05/01/93 

14.5 l4:15 

I GRCUND ELEVATION: 567.9 I GUL: D e p t h  D a t e / T  ime IDATE STARTED: 01-WAY-93 

2 l 6  1 SAA N/A PID=O ppn i 

i 

2 

! 

i 
I i ,  ar=o cpn 

! i  i ! 

i !I/A I N/A PID=O ppn 

a180 cpn 
1 (b 1 SM 

. 

15.5 1 NO RECOVERY 

16.0 14:15 

16.0 116102 2 

16.5 14:30 

16.5 116102 3 
17.0 14:30 

17.5 4 i o  I NO RECOVERY i N/A N/A 

17.0 116104 3 

17.5 14:30 

05/01 /93 0 

(IOYR, 2/11 BLACK, FLYASH, SLIGHTLY HOIST 

I 
m=60 cpn ' I 

1 N/A 1 N/A PID=O ppn 

05/01/93 

6 1 05/01/93 

116103 

05/01/93 

I I N/A j N/A PID=O ppn j 

ar=60 cpn ! 

I 

I :  
! j  

i l  
I ! 05/01 /93 

18.0 1430 ! 

NOTES: 
AT 26-26.5' MAGNESIM HOOULES UERE FOUND IN THE S I L T  
THIS HAY INDICATE AN ORIGINARY SOIL HORIZCN. 

D r i l l e r :  JOE RAAB, ROGER D A V I S  
D r i l l i n g  E q u i p n e n t :  CME-65 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = Not  A D p l i c a b l e  

. .  - .  . E- 19-20 



. 02/02/94 16:35 

D a t e / T i m e  IDATE STARTED: 0 1 - M Y - 9 3  I 
ENGINEER/GEOLOGIST: J BOYER I D e p t h  D a t e / T i m e  IDATE CWPLETE:  0 2 - M Y - 9 3  I 
GROUND ELEVATION: 5 6 7 . 9  WL: D e p t h  

1 

05/01/93 
21.5 15:30 

1 1 6 1 0 5  3 

‘ ’ ”” 19.0 IOS;!:;;~ 1 6 

19.0 1 1 6 1 0 5  2 

19.5 14:50 
05/01/93 

1 20.0 1 i i 6 i o a  /i l6 j SAA 
05/01/93 

20.5 . 15:30 

22.0 116111 2 SAA 
05/01 /93 I 22.5 1 15:LO I l6 1 

( lOYR,  2/11 BLACK, FLYASH, SL IGHTLY MOISi 
05 / O  1 /93 

1 24.0 I 11611L i 2  
105/01/53 I 

, 24.5 I 15:55 

W /A PID=O pm I w=60 C D ~  

W/A I ?ID=.3 cpn 

PID=.3 ppn 

j w=60 CZII 

PID=.3 ppn 

PID=.3 ppn 

N/A PID=.3 ppn i er=Lo CW 

AT 2 6 - 2 6 . 5 ’  PAGNESIH HOOULES YERE FOUND I N  THE S I L T  D r i l l e r :  JOE RAAB, ROGER D A V I S  
T H I S  MAY INDICATE AN ORIGINARY S O I L  HORIZON. D r i l l i n g  E q u i p n e n t :  CME-45 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
U/A = Sot App l icab le  

E- 19-2 1 



0 GROUND ELEVATIOU: 567.9 

ENGINEER/GEOLOGIST: J BOYER 

0 

GUL: D e p t n  Oate/T im (DATE STARTED: 0 1 - M Y - 9 3  

D e p t h  D a f e / T i m e  IDATE CCWPLETE: O ~ - H A Y - '  

FE!!P-OUOZ-6 FINAL 
Januav 21. 1995 

P a g e  5 . 2 8 7  
02/02/94 16:35 

PROJECT NUMBER: 20.03 I PROJECT NAME: CRU2 R 1  PHASE I 1  F I E L D  lNVESTICATION ! 

116114 3 SAA - 1 N/A 1 N/A 
05 /O 1 /93 6 

! 

25.5 15:55 I !  

25.0 116114 4 SAA N/A I N/A 
05/01/93 6 

P I O r . 1  ppn 

Erdo cpo 

PID=. l  ppn 

EFAO cpn 

116115 SAA . 
25.5 116116 1 

26.0 1 15:55 I 0 5  /O 1 /93 l6 1 I 

26.0 1 116117 13 l6 1 MEDIUM DENSE. ( lOYR,  3/21 VERY DARK GRAYISH EROUN, 
05/01/93 S I L T ,  MOIST 

26.5 16 : lO 

-:.5 116117 7 SAA 

27.0 I 16: lO I 05/01 /93 l6 I 

116170 15 VERY DENSE, MEDIUM DENSE, ( lOYR, 4/31 BROWN, CLAYEY 
05/01/93 S I L T ,  NO PLATICITY,  SLICTHLY MOIST z::: I 16:30 1 /b 1 

I , 
116170 21 SAA 

05/01/93 

116170 27 
05/01/93 

29.5 1 116170 128 1 SM 
05/01/93 

30.0 I 1630 

P I D n . 1  ppn N/A 1 W/A 1 
Erdo cpn 

PID=O ppn 

E P = O  cpn 

ML 3 PID=O ppn 

w=60 cpn . 

m = o  cpn 

ML I 2.5 P I D r . 3  Ppn 

I I 
ML j 3.5 PIDx.3  ppn 

I 
i ~r=60 cpn 

I 
! 

i ML 3 PID=.3 ppn 

~ r = 6 0  cpn 

PID=.9 ppn 

Er=8o cpn 

DENSE, ( lOYR, 4 / 6 1  DARK YELLOWISH BROWN. CLAYEY 
S I L T ,  TRACE GRAVEL, LOW P L A S T I C I T Y ,  HOIST 

30.0 I 116172 3L 

30.5 1 0 9 3 0  
I05/02/93 

i 
NOTES: 

AT 26-26.5 '  MAGNESIM MOOULES UERE FOUND I N  THE S I L T  
THIS MAY INDICATE AN ORIGINARY S O I L  HORIZON. 

D r i l l e r :  JOE RAAB, ROGER DAVIS 
D r i l l i n g  E q u i p n e n t :  CME-45 

I SAA = Same as A b o v e  
P I D  = P h o t o i o n j r a t i o n  D e t e c t o r  

.. N/A = Not A p p l i c a b l e  I 

E- 19-12 



2 8 7  

BORING NUMBER: 1995 COORDINATES: NORTH 4 m O . l E  EAST 1379054.76 IDATE:Ol-RAY-93 

GROUND ELEVATION: 567.9 GUL: Depth Date/T ime !DATE STARTED: 01 -MAY -93 

FEMP-OCi'O2-6 FINAL .'; ;? 0 1 J3nu;ip 2 i .  1995 v -  

02/02/94 16:35 Page 6 

: PROJECT NUMBER: 20.03.05 i PROJECT NAME: CRU2 R I  PHASE i i  FIELD INVESTIGATION 

' ENGINEER/GEOLOCIST: J BOYER Depth Date/Time IDATE COMPLETE: 02-MY-93 

31.0 

31.5 

31.5 

32.0 

IOTES: 
AT 26-26.5' WAGNESIM MODULES UERE F W N D  IN THE SILl 
THIS HAY INDICATE AN  ORlGlNARY SOIL HORIZON. 

116172 16 MEDIUM DENSE, (IOYR, 5/41 YELLWISH BRWN. SILTY 
05/02/93 6 GRAVEL UITH COARSE SAND, POORLY GRADED, HOIST 
09:30 
116173 I 
116174 22 I 4  

05/02/93 
09:30 

I GH N/A 
sAA 

Driller: JCE RAAE, ROGEil DAVIS 
Drilling iquipnent: CME-45 

SAA = Same as Above 
PID = Photoionization Detector 
N/A = N o t  Aoplicable 

REMARKS 

PID=.9 ppn 

BMO ~ p n  

PlD=.9 ppn 

BP80 cpn 

i PIDn.9 ppn 

~r=80 ~ ~ l l l  I 

. .  . . .  
E-19-23 



28'5 

ENGINEER/GEDLOGIST: J BOYER D e p t h  D a t e f T i m e  

FEMP-OUO2-6 FINAL 
J3nuan. 2 1. ! 995 

DATE C M P L E T E :  2 9 - A P R - 9  

E 
P 

D S  

T 

A D T L S E I  
M A I O A C W  l R  
P T H U H l O C  

I 

4 . 0  22 

04/29/ 9 3  

6 

- 
6 

- 
0 

- 
6 

- 
6 

112074 8 
04/29/93 1 13:2D I 1' 

4 . 5  
04/29/93 6 0 

6.0 I 13:20 I: i 

I 

WOTES: 

/ u Y  
j s M  
i C B  

i s :  ! 

I 
MEDIUM DEWSE, (10YR,4 /6 )  SAWDY S I L T  U I T H  GRAVEL, 
MOIST TO DRY; ( lDYR,2 /1 ) ,  FLYASH, BLACK 

~~ 

MEDIUM DEWSE, ( lOYR,  4/61 DARK Y E L L W I S H ,  CLAYEY 
S I L T Y  U I T H  GRAVEL, SLIGHT P L A S T I C I T Y ,  M O I S T  

- 
SAA 

~~ ~~ ~ 

( IDYR,  2/11 BLACK, FLYASH, VET 

SAA i N/A 
I 
I 

( IOYR,  2/11 BLACK, FLYASH, U I T H  S I L T Y  CLAY, AND 
GRAVEL 

I NO RECOVERY 

(10YR. 2/11 BLACK, FLYASH, DRY I 
SAA I i N/A 

W/A  i PID=O ppn 

I Er=80 cm 

PID=BO ppn 

Er=o cpn 

W/A I p1D=80 ppn 
I Br=-o cPn 

WA j PID=~O ppn 

: ar=o cpn 

N/A P I D = 8 0  ppn 

[ N/A I N/A 1 

i i  i 
i NO RECOVERY 

( IOYR,  2/11 BLACK, FLYASH, DRY 1 N/A 1 N/A I P I D = 8 0  opn 

; B r = o  CUI, 

SAA i N/A N/A j P ID=8O ppn 

1 8r.o cpn 

aor ing  C o n t r a c t o r :  PENNSYLVAWIA D R I L L I N G  
D r i l l e r :  JOE RAAE, ROGER D A V I S  
D r i l l i n g  E q u i m n t :  CME-45 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
W/A = N o t  A p p l i c a b l e  

E- 19-23 



2 8 7  

‘ C B  
S M  

s o  
L E El j L  

I 
i 

02/02/96 16:35 

S F I I 
i 
1 

FEMP-OUOI-6 FIN.4L . , . -. , 0 January 21. 1995 _. - . ,  

Paae 2 

112078 

04/29/93 
9.5 112079 2 

10.0 I 13:40 1 

PROJECT NUMBER: 20.03.05 ! PROJECT NAME: CRU2 R I  PHASE Ii FIELD INVESTIGATION 

BORING NUMBER: 1996 1 COORDINATES: NORTH 477819.85 EAST 1379116.90 IOATE:29-APR-93 

GROUND ELEVATION: 565.5 I GUL: Depth Date/Time IDATE STARTED: 29-APR-93 i 

I 
PIO=80 ppn I 

! 

SAA 1 N/A 1 N/A  1 I Br=o c ~ l l l  ! 

ENGINEER/GEOLOGIST: J BOYER I Depth Date/T ime (DATE CMPLETE: 29-APR-93 i 

DRILLING METHOO: HOLLW STEM AUGER 

13.0 

13.5 

13.5 

14.0 

14.0 

16.5 

N/A N /A  PID=80 ppn I 
Br=o ~ p n  i 

N/A N/A PID=80 ppn I 
14:30 Br=o cpn ! 

N/A N /A  

1 12082 SAA 
112083 / i  i6 1 

04/29/93 
14:oo 

04/29/93 1 ’  10 I 
04/29/93 3 6 

NO RECOVERY 

14:oo 

112084 4 ( I O Y R ,  2/1) BLACK, FLYASH, DRY 

112080 ’ SHELBY TUBE 
12.0 104/29/93 13:50 1 ‘IA ~ N / A  1 

i N / A  I N/A 

I I  

I N/A i N / A  PID=80 ppn 
! I !  Br=o c ~ l l l  

PID=80 ppn 

cr=o can 

12.0 112081 11 ’ : ( l O Y R ,  2/11 BLACK, FLYASH, DRY 
04/29/93 6 [  

12.5 I 14:OO I 1 j 
PID=80 ppn 

Br=o cpn 

112081 1 I SAA 
13.0 12.’ Iou;;;;~ 1 /d ; i 

14.5 112084 8 SAA 

15.0 I 14:30 I 06/29/93 i 6  I 
1 j (10YR. i / i )  BLACK, FLYASH, D R Y ,  PLYWOO0 FRAGMENT i N / A  1 N/A 1 210=80 ppn 

I I ! Br=o cpn j 
15.0 

15.5 ; NO RECOVERY 

16.0 i4:30 
I i U / A  i U/A 

; ! 

! i 16.0 112087 17 I (10YR. 2/11 BLACK, FLYASH, XOlST, Y I T H  W O O D  WOR I N / A  I N / A  

! 16.5 16:65 I i ]  j Br=80 cpn I 

lOL/Z9/93 16 I 

i NOTES : 
! 
! 

! 

Bor ing Contractor: PEWNSYLVANIA DRILLING 
D r i l l e r :  JOE RAAB, ROGER D A V I S  
Drilling Equipnenr: CHE-45 

SAA = Same as Above 
PI0 = Photoionizat ion Detector 
N/A = Not Acplicable ! 

000295 

E- 19-25 



FEMP-OUOZ-6 F N A L  
Januar). 21. 1995 

P a g e  3 
e 2 8 7  

GROUND ELEVATION: 565.5 

02/02/94 16:35 

WL: D e p t h  D a t e / T i m  IDATE STARTED: 29-APR-92 

04/29/93 
14:45 

I '  

SAA 
l2 3 

20.5 

21.0 

SP N/A 116070 12 SAA 

15:co 
04/29/93 6 

~~ I PROJECT NAME: CRU2 R I  PHASE I 1  F I E L D  INVESTIGATION PROJECT NUMBER: 20.03.05 

BORING NUMBER: 1996 1 COORDINATES: NORTH 477819.85 EAST 1379114.90 iDATE:29-APR-93 

D 
A 
T 
E 

T 
I 
M 
E 

T 
S 
F 

i 
1 REMARKS 

S M  
C B  I 
s o  1 

L I  

! 
! 
1 - 

16.5 

17.0 

17.0 

17.5 

- i i MEDIUM DENSE, (2.5Y,6/4) L IGHT Y E L L W I S H  BRWN, 
06%: 

14:45 
16 1 POGPLY GRADED SAND, SLIGHTLY MOIST 1 

I 
I w=ao cnn 

~r=ao cpn 

PID=13.1 ppn 

P I D = l 4 . 1  ppn 

u = a o  c m  

1 MEDIUM DENSE, ( ~ . s Y , s / ~ )  LIGHT OLIVE BROWN. POORLY j SP I N/A 
06/29/93 6 I GRADE0 SAND, SLIGHTLY MOIST l i  

P I D = l 4 . 1  ppn 

u = a o  C O ~  

19.0 1 112089 110 I2 1 SAA 

19.5 15:20 

20.0 19.' I0~129/93 15:20 l9 
SP I N/A 

04/29/93 

NO RECOVERY 1 0  1 
P I D = l 4 . 1  pgn : 

I N/A I 
'. MEDIUM DENSE, (2.5Y,5/6) LIGHT OLIVE BROWN, POORLY 

04/29/93 GRADED SAND, SLIGHTLY MOIST 
PID=5.1 ppn 

Bfi80 cpn 

PIDDS.1 ppn 1 

P I D 4 . 1  ppn i 
m=ao cpn j 

21 .o 
21 .S 1 i N/A I 

1 16071 i SAA 
21.5 1 1 6 O R  I11 

04/29/93 4 1  
22.0 I 15:co I I I 

1 SP . N/A 

1 1  
21D=S.1 ppn i , 
ar=ao cpn ! 

! 
I 

D r i l l i n g  E a u i p n e n t :  CME-LS i 
B o r i n g  C o n t r a c t o r :  PENNSYLVANIA DRILLING 
D r i l l e r :  JOE RAAB, ROGER DAVIS 

SAA = Same as Above i 
P I D  = P h o t o i o n i z a t i o n  O e t e c t o r  i 
N/A = NOK A p p l i c a o l e  I 

0002963 

E- 19-26 



5 2 / 0 2 / 9 &  1 6 ~ 3 5  

, E  
' P  

' D  

e 2 8 7  

I i D T L S E I  
! H A I O A C N  
i P T M U M 0 C  i 

FEMP-OUO2-6 FmAL 5 0 
1anuary 1:. 1995 'i., 

P a g e  1 

I 
116177 I LOOSE. (2 .5Y ,5 /6 )  L IGHT O L I V E  E R W N ,  CLAYEY S I L T ,  I HL I N/A 

SAA I ML 1 N/A 

5 -  iRACc GRAVEL, NO P L A S T I C I T Y ,  MOIST I 

i 
6 

PROJECT NUMBER: 20.03.05 i PROJECT NAME: CRU2 R I  PHASE ! i  F I E L D  INVESTIGATION 

i BORING NUMBER: 1997 I CWRDINATES: NORTH LTI871.13 EAST 1378960 .50  IDATE: 

- 

PID=O ppn 

~ r = 6 0  cpn 

m=60 cpn 

PID=O pfm 

1 GRWND ELEVATION: 570.4 I GUL: D e p t h  O a t e / T  ime !DATE STARTED: 05 -MAY-93  

: ENGINEER/GEOLOGIST: J BOYER I D e o t h  D a t e / T i m e  IDATE COMPLETE: 0 7 - H A Y - 9 3  

I D R I L L I N G  HETHOO: HOLLOU STEM AUGER 

. -  

i s i  I 
' u Y ! T j REMARKS 

s n i  s , 
I ; L !  I 

' 116178 I 
i 0 5 / 0 5 / 9 3  

, 2 .0  I 09:20 

2.0 I 116180 15 
! 0 5 / 0 5 / 9 3  l6 1 SAA 

' 2.5 1 09:40 I 
: ti I 2.25 j P I D = o ' ~ ~ ~  

I ur=60 cpn 

i 2.5 1 116180 17 

j 3.0 I 09:40 l6 1 SAA 
05/05/93 

j CL 1 2.75 PID=O ppn 

W = 6 D  c k  

PID=O ppn 

m 6 0  cpn 

116180 5 S T I F F ,  (5Y ,C /L )  OL IVE,  S I L T Y  CLAY, U I T H  FLYASH, I 

05/05/93 TRACE GRAVEL, LOU PLASTIC ITY,  H O I S T  I 1 z : :  1 09:40 1 1' I 
116181 SAA 

05/05/93 
PID=O ppn 

w=60 cpn 

VERY S T I F F ,  (2 .5Y ,5 /6 )  L IGHT O L I V E  BROWN. S I L T Y  CLAY 
05/05/93 6 UITH GRAVEL, TRACE FLYASH, LOU P L A S T I C I T Y ,  HOIST I !  

' CL ! Z . 7 5  I PID=O m n  
I 

L.S 1 116163 11 
I 0 5  / O W 9 3  

5.0 I 1o:oo 

I 5.0 I 116183 113 l6 1 (10YR 2/11 BLACK, FLYASH, DRY 

: 5.5 I 1o:oo 1 0 5 / 0 5 / 9 3  
. r l /A I LI/A P I D Z O  ppn 
I I , a=60 cpn 

116184 I SAA 

i 0 5 / 0 5 / 9 3  
' # /A i W/A P ID=O ppn 

I ! w=60 c m  

; NOTES: 
D r i l l e r :  JOE RAAB 
D r i l l i n g  E q u i p n e n t :  5CLLOU STEM AUGER 

I 5AA = Same as A b o v e  
P I D  = P n o t o i o n i z a t i c n  D e t e c t o r  
N/A = Not A p o l i c a o l e  I 

000297 

. .  
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c, 2 8 7  

GRWND ELEVATION: 570.4 

ENGINEER/GEOLffiIST: J BOYER 

FEMP-OUO2-6 FINAL 
januav 21. 1995 

P a g e  2 

WL: Depth Date/Time DATE STARTED: 05-MAY-9. 

(DATE COIIPLETE: 07-HAY - r  D e p t h  D a t e / T i m e  

-. . 
02/02/94 16:35 - 

PROJECT NUMBER: 20.03.05 I PROJECT NAME: CRU2 R I  PHASE I 1  F I E L D  INVESTIGATION 

BORING NUMBER: 1997 1 COORDINATES: NORTH 4TT871.13 EAST 1378960.50 IDATE: . -  . 

- 
D 
E 
P 
T 
H 

S 
A D 1  
H A 1  
P T H  
L E E  
E 

6.0 

6.5 

6.5 

7.0 

7 . 0  

7.5 

- 

- 

1 N/A I N/A PID=D ppn 

E P =  cpn 

17 SAA N/A PID-0  ppn 

11 (lOYR,2/1) BLACK, FLYASH, SLIGHTLY .UOIST 

i 
6 

6 1 sAA N/A I N/A PID=O ppn I 
err60 cpn . 1 

22 

( 1 O Y  2/11 BLACK, FLYASH, SLIGHTLY HOIST 
W/A I N/A PID=O ppn 

I I f  err60 c ~ l l l  
I 2 

116186 
05/05/93 

10:20 

7.5 

8.0 

116187 
116188 

05/05/93 
10:20 

8.0 

8.5 

8.5 

9.0 - 
116189 

05 /OS /93 
10:30 

! PID=O ppn I I I . E M 0  cpn 

9.0 

j 9.5 

9.5 I 10.0 

116190 

116192 
05/05/93 

13:OO 

10.5 

11.0 

11.0 

11 .5 

11.5 

12.0 

- 

- 

116192 
05/05/93 

13:OO 

116192 
05 /05 /93 

13:OO 

116193 
116194 

05/05/93 
13:OO 

D r i l l e r :  JOE RAAB 
D r i l l i n g  E q u i p m e n t :  H O L L W  STEH AUGER 

SAA = Same as A b o v e  
P I 0  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = Not A p p l i c a b l e  

NOTES: 

000298 

E- 19-28 



02/02/94 16:35 

BORING NWBER: 1997 I COORDINATES: NORTH 477871.13 EAST 1378960.50 IOATE: 

G R W N D  ELEVATION: 570.4 I CUL: Depth Da t e/T i me IDATE STARTED: 05-HAY-93 

ENGINEER/GEOLOGIST: J BOYER . I Depth Date/T ime !DATE CMPLETE: 07-HAY-93 

DRILLING METHCO: H O L L W  STEM AUGER' 

U I 1 I REUARKE 
S M l  S 

I 
i 
i 

12.0 116195 2 I SAA I 'N/A 1 U p -  I PID=O ppn 
05/05/93 

12.5 1 13:25 1 I s  1 m=60 cpn 

u=60 cpn 

, :::: 1 13:25 1 , 6  I ~ r = 6 0  cpn 

PID=O pprn 12.5 116195 12 SAA 
05/05/93 

13.0 13:25 

116195 2 PID=O #m ' N/A 1 N/A 
05/05/93 

0 

116196 

05/05/93 I 1 13.5 116197 12 

I lL.O 13:25 ! 

I PROJECT NUMBER: 20.03.05 i PROJECT NAME: CRU2 RI PHASE I 1  FIELD 1NVESTIGATION 

S M  I 1 N/A N/A PID=O ppn 
I I w=6o cpn 

2 
I 

SAA 

116198 2 (1DY 2/1) BLACK, FLYASH, SLIGHTLY MOIST 
6 

1161 99 SAA 

. .  . .  

15.5 116200 3 

16.0 13:35 
05/05/93 6 

000293 

N/A I N/A PID=O ppn 

8r=60 cpn 

w=60 cpn 

N/A N/A PID=O ppn 

PID=O ppn 

ar=60 cpn 

E-19-29 

05/05193 

16.5 I 116201 i3 
05/05/93 I j 17.0 13:50 

j N/A N/A PID=O ppn 

! N/A I N/A 1 PID=O ppn 

u = 6 0  cpn 

1 1 w=60 cpn 

6 
I 

I 
i 6 

i N/A f N/A 1 PID=O ppn 

1 W=60 con 
17.0 I 116201 I3 

05/05193 I 
17.5 1 13:50 I , 

116202 1 

/05/05/93 I 
i i U/A N/A j P1O=O ppn 

I 
1 ~ r = 6 0  cpn 

, 17.5 116203 I2 

18.0 ! 13:SiJ ! 

NOTES: 
Driller: JOE RAAB 
D r i l l i n g  Equipnent: HOLLOW STEY AUGEi! 



FEMP-OU02-6 FINAL 
13nuary 21. 1995 

h P a g e  C 

* 2 8 7  
/02/94 16:35 

PROJECT NUMBER: 20.03.05 - 

BORING NUMBER: 1997 I COORDINATES: NORTH 4m71.13 EAST 1378960.50 IOATE: 

I PROJECT NAME: tRU2 R1 PHASE I 1  F IELD INVESTIGATION 

S 

E 

B R  
A O T L S E I  
M A I O A C N  
P T M U M O C  
L E E S P V H  

L E E  
O E R S  
N . Y  

U Y  
s n  
C B  
s o  

L 

s 
F 

116207 
05/05/93 

14:50 
6 1 3 .  

GRWND ELEVATION: 570.4 I GUL: Depth D a r e / T  ime IDATE STARTED: 05-MAY-9i 

I DATE C ~ P L E T E :  07-MAY - 5  ENGINEER/GEOLOGIST: J BOYER I Depth D a t e / T i m e  

D R I L L I N G  METHOO: H O L L W  STEM AUGER - 
D 
E 
P 
T 
H 

i 
I 

REIIARKS j . 
I 

18.0 

18.5 

18.5 

19.0 

19.0 

19.5 

- 

- 

I PID=O ppn 

B E = =  cpn 

1' B M O  cpn 

PlD=O ppn 

N/A 1 N/A PIO=O ppn ! 

8rdo cpn ! 
116204 2 

05/05/93 
14:oo 

19.5 

20.0 

1 16205 
116206 11 l6 1 sAA 

05/05/93 
16:OO 

I 
PID=O ppn ! 

Brdo C P ~  

! 
~r=60 cpn ! 

8rdo cpn 
PID=O ppn ! 

~ r = 6 0  cpn 

8 

PID=O ppn I 

i PID=O ppn 

20.0 

20.5 

20.5 

21 .o 
21 .o 
21 .5 

- 

- 

116207 15 l6 I 
05/05/93 

14:50 

- 116207 2 
05/05/93 

14:50 

21.5 

22.0 "IA I 
T 

PID=O ppn " 

~r=60 cpn , 
PID=O ppn I 
Brdo cpn I 

I 
I 

PlD=O ppn i 

~ r = 6 0  cpn i 

i 

i 
PID=O ppn 

~ r = 6 0  cpn ; 

05/05/93 
1 4 5 0  

22.0 

22.5 

22.5 

23.0 

23.0 

23.5 

- 
~~ ~~ 

(1OYR 2/11 BLACK, FLYASH, SLIGHTLY MOIST 

15:OO 
I 

116210 2 SA4 
05 /05 /93 

15:oo N/A I N/A 
I 

23.5 

24.0 

N/A j N/A 
I 
! 

PID=O ppn 

~ r = 6 0  C P ~  

IOTES: 
D r i l l e r :  JOE RAAB 
D r i l l i n g  E q u i p n e n t :  E L L O W  STEM AUGER 

SAA = Same as Above 
P I 0  = P h o t o i o n i z a t i o n  D e t e c t o r  
N /A  = Not A p p l i c a b l e  

000380 

.E-19-30 

(i 



FEMP-OUO2-6 F K A L  ; . : .J 5 
,: . I * ' Jmuan:11. 1995 

25.5 

P a g e  5 

116214 1 I / SAA 
116215 2 

02/02/94 16:35 

I PROJECT NUMBER: 20.03.05 . I PROJECT NAHE: CRU2 R I  PHASE I 1  F I E L D  INVESTIGATION I 

116217 

05 /OS /93 

116241 

27.5 1 
14 28.0 

28-o 05%;; 1' 
28.5 09:OO 

I BORING NUMBER: 1997 I COORDINATES: NORTH 477871.13 EAST 1378960.50 !DATE: j 

GROUND ELEVATION: 570.4 I GUL: D e p t h  D a t e / T  ime [DATE STARTED: 05-MAY-93 j 
ENCINEER/CEOLOCIST: J BOYER I - -  D e o t h  D a t e / T i m e  IDATE C W P L E T E :  07-MY-93 I 

I 

SAA 

i !  6 1 

I I  
j :  
i E  
! 

I 

0 
A 
1 
E 

i I 1  
N I  
C i  
H I  
E l  
SI 

I 

DRILLING METHOD: HOLLCU STEM AUGER 

D 
E 
P 
T 
H 

.. - . 24.0 1 116213 12 l 6  1 SAA - - .  05/05/93 
24.5 15:lO 
~~ 

24.5 I 116213 12 l 6  1 SAA 
05/05/93 

25.0 I 15:lO i 

S 
U Y  
S M  
C B  
s o  

L 

N/A N/A 

N/A 

N/A I N/A 
I 

I 
N/A 1 Y/A  

i 
! 

116216 12 ' ! (10YR 2/11 BLACK, FLYASH, HOIST I N/A ! N/A 
05/05/93 I 16 I 

26.5 26-o ! 15:15 i I /  

I i 26.5 I 116216 3 

27.0 1 15:15 
05/05/93 1 16 1 sAA 

116216 ' 2  
27.0 Ios/os193 I 16 1 SAA 
27.5 15:15 I 

116243 14 ; LOOSE, (SY,4/4) O L I V E ,  S I L T ,  HOIST, NO P L A S T I C I T Y  : ML i N/A 
05/06/93 j6 

09:OO I 1 j 

I 
! REMARKS 

I 

PID=O ppn 

w=60 cpn 

PID=O ppn 

Breo cpn 

w=60 cpn 

P ID=O ppn 

Ere0 cpn 

P I D - 0  pcm 

.sr=60 cpn 

PI0.O ppn 

n=60 cpn 

PID=O ppn 

~r=60 cpn 

PID=O ppn 

m=60 cpn 

PID=O ppn 

~r=60 cpn 

PID=O ppn 

~r=60 cpn 

29.0 1 116243 15 I 1 SAA 1 ML I N / A  I PID=O ppn 

05/06/93 1 I :  ! Rr=60 con 29.5 I 09:OO I l 6  : 

iOTES: 
D r i l l e r :  JOE RAAB 
D r i l l i n g  E q u i p n e n r :  HOLLOU STEX AUGER 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
N /A  =  NO^ A m t i c a i l e  

I 
! 

000301 

.: . . .  :. ' 
. .  E-19-3 1 



0 
E 
P 

D S  

i 
H 

e 

! I 

I 
I A D T L S E I  U Y l  1 REMARKS 

M A I O A C N  
P i M W M O C l  
L E E S P V H I  

S M l  s j I 

02/02/94 16:35 

116264 I 
3D*0 

05%; l 7  
30.5 09:25 

2 8 7 EMP-OUOI-6 FWAL 

MEDIUM DENSE, (5Y,3/2) DARK OLIVE GRGY, CLAYEY SILT, 
TRACE COARSE SAND, SLIGHT PLASTICITY, i i O I S T  PID=O ppn 

~r=60 cpn 6 1 

January 21, 1995 
Page 6 

33.5 ' 116249 
OS/ OS/ 93 

34.0 10:20 

! 
BORING NUMBER: 1997 1 COORDINATES: NORTH 477871.13 EAST 1378960.50 IOATE: .I 

I PROJECT NUMBER: 20.03..05 . .  - 1. PROJECT NAME: CRU2 RI PHASE I 1  FIELD INVESTIGATION 

G R W N D  ELEVATION: 570.4 (;UL:-OeDth Date/ T i me /DATE STARTED: OS-MAY-~: 

N/A l 6  1 (10YR,4/3) BROWN, CLAYEY SILT WITH COARSE SAND, 
SLIGHT PLASTICITY, MOIST 

34.0 

34.5 

--I 05;A!;;: 14 STIFF, (2.5Y,4/2) DARK GRAYISH BROWN, SILTY CLAY 1 1 PID=O ppn I CL 6 WITH FLYASH, LOW PLASTICITY, MOIST 
09:30 ~r=60 cpn 

116247 1 1  1 ~i i U / A .  1 PID=O ppn 
05/05/93 :::: 1 09:25 1 i 6  I I '  a=60 cpn 

I e.r=6o CEII~ 

31.5 ii6xa 14 ' SAA 1 M L  N/A I PID=O ppn 1 
I ! I . - .  OS/ 05 /93 

32.0 I 09:25 I /i I 
32.0 1 116249 1 NfA l 6  1 SAA 

05/05/93 
32.5 10:20 

32.5 1 116249 1 N/A /d 
33.0 10:20 

UNKNOWN 
0 5 /  05 / 93 

116253 ; SAA 1 35.5 1 i16254 19 I 
05/05/ 93 6 1  

36.0 09:3D i 

I 
MEDIUM DENSE, (10YR,C/3) BROWN, CLAYEY SILT W I T H  i N/A + k/A i 21D=0 ppn 
GRAVEL, SLIGHT PLASTICITY, noisi i I ! nr=60 cpn j ! nL 

! ML . M / A  ' PID=O ppn 

_ j  nr.60 cpn I 
I 

i 

W/A = Wot AFpliCaDle ! 

NOTES: Criller: JOE RAAB 
Drilling Equipcent: HOLLOW STEM AUGER 

SAA = Same as Above 
?ID = Photoionization Deteczor 

I 
I 

E- 19-32 



January 2!. 1995 
02/02/91 16:35 P a g e  7 

I PROJECT NUMBER: 20.03.05 PROJECT NAME: CRU2 R I  PHASE 1 1  F I E L D  l N V E S T I C A T l O N  

I BORING NUMBER: 1997 j COORDINATES: NORTH 177871 . i s  EAST 1378960.50 IDATE: 

1 GUL: D e o t h  D a c e / T  i m e  IDATE STARTED: 05-MY-93 GROUND ELEVATION: 57D.L 

IDATE CWPLETE:  07-MY-93 I D e p t h  D a t e /  T 1 me 1 ENCINEER/GEOLOGIST: J BOYER I 
I 
I D R I L L I N G  HETHOO: HOLLOY STEM AUGER 

116255 
116256 

05/05/93 
;09:50 

! D i s  l E  IR  i 

MEDIUM DENSE, (2 .5Y.5/4)  S I L T  U I T H  GRAVEL AND 
FLYASH, MOIST j u / A  i N/A 

j M L  I 
1 
i 9 

, 
N /A 

i i  
I P  
; T  

116257 1 1  

10:15 
05/05/93 6 I S M  

I 

! H  

i 
I 

~ r = 6 0  cpn 

I 
I 

E 1 37.0 
7 

I 37 .0  

I 37.5 

I 37.5 
I 
j 38.0 - ' 38.0 

39.5 

I 10.0 - 
I NOTES: 
! 

A D T E S E 1 1  
M A I 

I O  
A 

I C  
N I  

P T n u H o C I  

SAA 
116256 C , . . . .  . 
09:SO 

05/05/93 1 /N /A -  

REMARKS 

?ID=O pam f 
8r=60 cpn I 

PID=O ppn 

u=60 cm 

PID=O ppn 

~ r = 6 0  C E ~  
I 

116255 ' rEOIUM DENSE, (2.51,5/6) L I G H T  O L I V E  6ROUN, SiLT 
8 U I T H  COARSE SAND, MOIST HL , 'i/A I PID=O CUII 

1 
09:50 i ~ r = 6 0  C O ~  

SM I N/A PID=O i I i 05/05/93 I 16 I GRAVEL U I T H  COARSE SAND. MOIST I 
116257 19 MEDIUM DENSE, ( 2 . 5 Y . 5 / 6 )  L IGHT O L I V E  EROUN, S ! L i Y  

, I  I *-- 

O r i i t e r :  JOE RAAB 
D r i l l i n g  E q u i p n e n c :  HOLLOY STEM AUGER 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  . 
N/A = N o t  A W t i c a D L e  

" . .' . . . _  E- 19-33 

000303 



02/02/94 16:35 

BORING NUMBER: 1998 

CRWND ELEVATION: 569.5 
ENCINEER/GEOLOCIST: DEBES/BOYER 

FEMP-OL'OZ-6 FINAL 
January 2 1. 1995 

w- 28'2' Page 1 

COQRDINATES: NORTH 478091.60 EAST 1379032.88 JDATE:27-APR-93 . I  
CUL: Depth Datt/T i me IDATE STARTED: 27-APR-9: 

Depth Oa te/T ime (DATE COlPLETE: 27-APR-F 

. .  

112041 SHELBY TUBE 
04/27/93 1 'IA 16 I 

, 16:30 

* 

U Y I  T 
S H I  s 

I 
I 
I 

I 
I i I I 

112042 
116073 
116075 8 

04/28/93 1 6  
08:CO I 

- 
D 
E 
P 
T 
H 

BLACK, (2.51, 2.5/1) SILTY SAND, LW PLASTICITY, DRY I 
I SM N/A PID=0.3 ppn 

! w=60 c p  

.. 5 

16:05 1 
112042 I 

116073 

04%% 08:kO l 7  
.5 

i PlDsO ppn 

~ ~ 2 0  cpn ! 

i 

1 BLACK, (2.5'1, 2-5/11 FLYASH 
I I BLACK (2.5Y 2-5/11 FLYASH ! I 

N/A i N/A I Pmo.3 ppn 

6 1 ! j 

' .5 

1 .o - 
.5  

1 .o 
1 .o 
1.5 

- 

- 
1 .o 
1.5 

1.5 

2.0 

1.5 

2.0 
2.0 

2.5 

- 

- 

- 

04/27/93 
16:05 

I 

~r=i20 cpn 

116075 
112042 
116073 

04/28/93 
08:40 

SAA 

14 U/A PIDz0.3 pi 6 

112040 
04 / 27/93 
16:05 

j NjA I U/A ; 
! ! 

I I I I 

P I D 4  p ~ n  

0r.120 cpn 
6 1 25 

I 1  I 

112045 I I SAA 
2.0 116074 5 l6 1 

04/28/93 I 
2.5 09:OS I 

2.5 112041 I N/A I SHELBY TUBE 

3.0 1 16:30 1 1' I -- 
04/27/93 

NOTES: 
Driller: JOE RAAB 
O r i  1 1  ing Equipnent: WE-45 

112043 I 
08:kO 

SAA = Same as Above 
?IO = Photoionization Detector 
N/A = Mot ApplicaDte 

SAA 
N/A f N/A 1 PIDz0.3 ppn 

, m=60 c~lll 

000301 

E- 19-34 



FEMP-OUOZ-6 FINAL , v , 
- !  ' ' january 21. 1995 ..I ..* - 

Page 2 
P 

02/02/94 16:35 ' L -  

i BORING UUMBER: 1998 1 COORDINATES: UORTH 478091.60 EAST 1379032.88 IDATE:27-APR-93 I 

- PROJECT UUMBER: UBS 20.03.05 PROJECT KAME: 

I 

GROUND ELEVATION: 569.5 1 GUL: Deotn Date/T ime [DATE STARTED: 27-APR-93 I 
ENtlUEER/GEOLffiIST: DEBES/BOYER 1 Deoth Date/Time IDATE CMPLETE: 27-APR-93 ! 
DRILLIUG METHOD: HOLLW STEM AUGER I 

0 

I 

112D45 1 i 3.0 1 116074 15 l 6  1 sAA 
04/28/93 

' 1 3.5 I 09:05 

i i I  m=8o cpn 

i 3.5 ! 112041 I Y/A l 6  j SHELBY TuaE 
'04/27/93 I i 4.0 I 16:30 I 

, 5.0 ]OL/28/93 1 
09:30 

I 

PID=0.6 ppn 

u=ao cpn 

i 6.0 112051 15 ' BLACK, (2.5Y, 2.5/1), FLYASH, GET i M f A  ! n/A PID=0.6 ppn j 
I i 6.5 I 09:50 I ! ! i w=80 cpn 8 

i04/28/93 I 

I 6.5 j 112051 117 ' 1 HARD. LIGHT YELLDWISH 6ROUM, (1'3YR, 6/L) AND GRAY U f A  I N/A PID=0.6 ppn 
,04/28/93 I 

! 7.0 I 09:50 , I 
(lOYR, 7/21 SILTY CLAY, MEDIUM PLASTICITY, SLIGHT l 6  I MOIST cL 3.5 j 8 p 8 0  cpn 

I 
. N/,. I N/A j PID=0.6 ppn 

I 
i SAA 

j CL i 3.5 i m=eo cpn 
:04/28/93 I 6 ! 

i i  

! 7.0 ! 112051 122 

I 7.5 I 09:50 I 

!UOTES: 

j 
Driller: JOE RAAB 
Drilling Equipnent: CME-45 

i 

I I SAA = Same as Above 
PI0 = Photoionization Detector 

! U/A = Not Applicable I 

E-19-35 

000305 



FEMP-OUO2-6 FINAL ' January 21. 1995 #m 

CL 3.5 

02/02/96 16:35 

j 
! 

Bra0 cpn i 
PID=0.6 ppn 

Page 3 

8.0 i lit056 
04/28/93 

8.5 10:55 

8.5 I 112054 
oc/2am 

9.0 10:55 

PROJECT NUMBER: YBS 20.03.05 I PROJECT NAME: 

N/A PIDz0.5 p ~ n  ! 

i 
a i 6  1 BLACK, e.sY, 2.5/1), FLYASH, MOIST 

PID=0.5 ppn 
I 

BP60 cpn I 

6 . l 6  I VERY STIFF, LIGHT YELLOWISH BROUN, (IOYR; 6/4), 
SILTY CLAY, LOU PLASTICITY, DRY 

BORING NUMBER: 1998 . I COORDINATES: NORTH 478091760 EAST 1379032.88 iDATE:27-APR-93 

1 N/A I N/A 
I I t  

GROUND ELEVATION: 569.5 I CUL: Depth Date/Time IDATE STARTED: 27-;?R-93 ___.- 

ENGINEER/GEOLOCIST: OEBES/BOYER * I  Depth Date/Time IDATE CCUPLETE: 27-APR-S 

PID=O.5 ppn 

~ r = 6 0  C E ~  

~~ ~ 

DRILLING METHOD: HOLLOU STEM AUGER 

10.0 112057 3 MEDIUM STIFF, LIGHT BROWNISH GRAY, (lOYR, 6/2), 
04/28/93 SILTY CLAY, MEDIUH PLASTICITY, DRY 

112052 

06/28/93 
7.5 I 112053 128 l 6  I 
8.0 09:SO I 

CL 1.5 PID=0.3 ppn 

w=6o cpn 

n/A N/A PID=O.~ ppn 
CL 1 .5 

I BLACK, (Z.SY, 2.5/1), FLYASH, UET 

12.0 

12.5 

''1060 6 i LIGHT OLIVE BROUN, (2.5Y 5/41, POORLY GRADED 
06/Cl 73 GRAVELLEY SAND, VET 
13: 5 

112055 VERY STIFF, GRAY, (10YR. 6/1) SILTY CLAY WITH IRON 
PIDrO.5 ppn 

m=60 ~ p n  

9.5 112056 16 STRINGERS AND GRAVEL, LOU PLASTICITY, DRY 
04/28/93 

10.0 I lo:% I 16 I I 

PID.0.3 #m 

ar=a cv I 
11.0 112057 12 LIGHT OLIVE BROUN, (2.SY. 5 / 4 1 ,  WELL GRADED, 

11.5 1 13:30 I 04/28/93 GRAVELLEY SAND, YET l6 1 
PID=0.3 ppn 

HARD LIGHT OLIVE BROUN (Z.SY, 5/6), SILTY CLAY 
11.5 1 
12.0 04/28/93 13:30 117 I6 I ~r=60 C E ~  I 

UITH'PEA GRAVEL, LOU PLASTICITY, DRY 

PID.0.5 ppn , 
i I ~ r = 6 0  ~ p n  

112060 117 
06/28/93 :::: I 13:55 I /b 1 SAA I 

i 
NOTES: 

*ller: J3E RAAB 
:lling Equipnent: CME-45 

SAA = Same as Above . 
PI3 = Photoionization Detector 
' 0 . A  = Not Applicable 

E-19-36 



02/02/94 16:35 

7 
H I €  

Page 4 

A D T L S E I i  
M A I O A C N  

! P T M U H O C  
I L E E S P V H  

L E E  

I PROJECT NUMBER: WBS 20.03.05 I PROJECT NAME: 

i BORING NUMBER: 1998 I COORDINATES: NORTH L78091.60 EAST 1379032.38 IDATE:27-APR-93 

.- I GRaJNO ELEVATION: 569.5 I GUL: Depth Date/Time IDATE STARTED: 27-APR-93 i 

ENGINEER/GEOLOCIST: DEBES/BOYER I Depth Oate/Time /DATE CCHPLETE: 27-APR-93 i 

DRILLING HETHCO: HOLLCU STEM AUGER 6 

I D I S  i s  IR I i S I  
i U Y ! 7 i REMARKS 
i S M !  s f 
! C j i  i i 
! S O !  

! 

: L !  
1 -  
I 

SAA t 

! 
PIb0.5 ppn I C L j 3  I w=60 CP STIFF, GRAY, (2.51, 5/11, SILTY CLAY WITH PEA 

GZAVEL, MEDIUM PLASTICITY, SLIGHTLY HOIST 

-.. 

N/A ! Y/A ; PID=0.5 ppn i ! 
! C? 3 . ~ r = 6 0  cpn 

15.0 112063 112 STIFF, GRAY, (2.5Y, 5/1), SILTY CLAY WITH PEA 

15.5 iOU28/93 1L:lO I GRAVEL, MEDIUM PLASTICITY, SLIGHT 1(01ST 
16 1 

I 

15.5 112063 1L I I GRAY, (2.5Y. 5/11, POORLY GRADED SAND. HOIST ; S? i Y/A i PID=0.5 ppn 

16.0 1 1L:lO 1 ! 
i 6r=60 cpn I 04/28/93 j 3  I 

16.0 I 112064 1 N/A l 6  .I SHELBY TUBE 
16.5 14:30 

0~12a193 
j N / A  1 N / A  : 

! 

I 
I 

16.5 112064 SHELaY TUBE 

17.0 14:30 

HARD, GRAY, (2.5Y. S/l), SILTY CLAY W I T H  PEA GRAVEL, PID=0.5 ppn 

.sr=60 cpn 

112065 SO 
"" 104/28/93 1 16 1 L W  PLASTICITY, DRY (HARD PAN) 
17.5 15:24 

17.5 112065 50 SAA 
04/28/93 I 15:24 I i d  i I N/A ! W/A i PIDz0.5 ppn 

I C L  I L 
I 

! 

I 112066 I j SAA 

o ~ i t a 1 9 3  
18.5 112067 50 ! I 
19.0 1 15:24 I 1' I 

j 

! i w.60 cpn I 

i CL ! L j ?ID-0 .5  ppn 
i 

NOTES: 
Driller: JOE RAAB 
Drilling Equipnent: CVE-LS 

SAA = Same as Above 
? I D  = Photoionization 3erecCzr 
N/A = N o t  Apolicaole 

000307 

E- 19-37 



2 8 7 FEMP-OU02-6 FINAL 
January 21. 1995 P a ~ e  , 

REHARKS 

u q  
T 

S H  s 
D S  
E ' A 0  T 
P 
T 
H 

E 

B 
L S E  I 

M A I O A C N  
P T M U H O C  
L E E S P V H l  

L E E  
O E R S I  

1.5 110238 9 SOFT, E R W N  (10YR 4/31, SILTY CLAY UITH SWE 
03/19/93 10 CONCRETE FRAGMENTS AND GRAVEL, MEDIUM PLASTICITY, 1 3.0 I 10:oo 19 l 7  I SLIGHTLY MOIST ~ r = 6  cpn 

i - t y  I 

I 

I PID=O ppn 
a=O qm 
~r=60-80 cpn I I 

STIFF, B R W N  (10YR 4/31, SILTY SANDY CLAY WITH SWE 
CONCRETE FilACMENTS AND GRAVEL, MEDIUM PLASTLICITY, 
SLIGHTLY MOIST 

7 

~. 

PID=O ppn 
a=O ppn I 
~r=60-80 C C ~  I 

110240 45 STIFF, E R W N  (10YR 4/31, SILTY SANDY CLAY WITH I 4'5 103/19/93 1;: 14 1 CONCRETE FRAGMENTS AND GRAVEL, MEDIUM PLASTICITY, I 6.0 10:15 SLIGHTLY MOIST 

110237 
03/19/93 

1.5 09:50 

~. 

PID=O ppn 
a=O ppn 
~r=80 cpn 

I STIFF, E R W N  (IOYR 4/31, SANDY CLAY WiTH CCNCRETE 
FRAGMENTS AND S W E  GRAVEL, HEDIUM PLASTICITY, 
SLIGHTLY MOIST I 

PID=O ppn 
a=o ppn 
~ r = 6 0  cpn I SOFT, E R W N  (iOYR 4/31, SILTY SANDY CLAY UITH LIGHT 

CONCRETE FRAGMENTS, MEDIUM PLASTICITY, SLIGHTLY 
YELLWISH E R W N  (2.5Y 6/41 MOTTLING, SOnE GIAVEL + 

2 
10 
a 

i 7.5 110242 31 SAME AS ABOVE 

9.0 1 10:30 116 1' I 03/19/93 28 

L I 

PID=l-2 ppn 
a=o ppa . 

PID=O ppn 

10.5 110245 8 STIFF, DARK E R W N  (10YR 3/31, SILTY CLAY UITH A 
TRACE OF GRAVEL, LOW PLASTICITY, SLIGHTLY HOIST '03/24/93 

13 i 12.0 16:45 10 

12.0 110246 9 STIFF, DARK BROWN (lOYR, 3/3), SILTY CLAY WITH A 
TRACE OF GRAVEL, MEDIUM PLASTICITY, SLIGHTLY MOIST ' 

13.5 /03/25/93 09:OO 13 17 14 I i 

PID=O ppn ' . 1 
a=O ppn 
~r-60-80 cpn 

9.0 110243 16 STIFF, DARK GRAYISH BROUN (IOYR 4/21, SILTY CLAY 
03/19/93 21 WITH A TRACE OF GRAVEL, LOU PLASTICITY, SLIGHTLY I 10.5 1 10:35 120 118 1 MOIST 

NOTES: I 
Boring Contractor: PENNSYLVANIA DRILLING 
Driller: DAVE N E W A N ,  JEFF BENTLEY 

13.5 110247 34 I VERY S T I F F .  DARK BROUN (10YR 3/31, SILTY CLAY WITH A ! CL 3 PID=O ppn I 
03/25/93 17 TRACE OF GRAVEL AND SAND, MEDIUM PLASTICITY, I ;  a=O cpn i I 15.0 1 09:25 110 113 I SLIGHTLY HOIST ! I or=eo-io0 C C ~  . 
iio24a 17 I STIFF, SROWN (1OYR 4/31, SILTY CLAY WITH S W E  GRAVEL i 1.5 21D=0 ppn 

a=O ppn 
~ B ~ = ~ O - I O O  cpn i 

18.0 1 i0:40 117 I I i !  or=60-80 ~ r n  i 

i C L  j AN0 SAND, MEDIUM PLASTICITY, SLIGHTLY MOIST 

i 1 S T I F F ,  BROWN (IOYR 5/31. SiLTY SANDY CLAY w .  I SWE CL I 1.5 1 PID=O ppn 
a=O cpn 

i 1 3  I 03/25/93 33 

16.5 110249 9 
03/25/93 13 12 I GRAVEL, HEDIUM PLASTICITY, SLIGHTLY MOIST 

18.0 110250 17 i STIFF, SROWN (IOYR 5/31. SiLTY SANDY CLAY WITH S W E  I 
f a=O pan 

or=60-80 CP 
03/25/93 4 ji2 j GRAVEL, 5EOIUM PLASTICITY, YOIST 1 19.5 1 i4:os 13 1 

SAA = Same as Above 
?ID = Photoionization Cetector 
S/A = U o t  ADDticabLe 

F-18- 150 



02/02/94 17:03 

i PROJECT NUMBER: 20.03.05 ! PROJECT NAME: CilU2 R1 PHASE i l  iIELD INVESTIGATION 

I BORING NUMBER: 2945 1 COORDINATES: NORTH 477972. 18 EAST 1379119.93 IDATE: 19-MAR-93 i 
GROUND ELEVATION: 566.7 

ENtINEER/GEOLOGIST: KEN GEIGER 1 Deoth 43.6 DatefTime 07-Apr-93 08:30 (DATE CWPLETE: 07-APR-93 

I GWL: Depth 43 .5  Date/Time 02-Apr-93 08:30 !DATE STARTED: 19-MAR-93 

DRILLING METHOO: CABLE TOOL ! 

i L I  
i ! I  I 

1 PID=O ppn 
a=O cpn 
~r=60-80 c m  ! 

19.5 I 110251 13 l l 0  I LOOSE, DARK YELLOWISH BROWN (10YR 4 / 4 1 ,  POORLY 
03/25/93 4 GRADED SAND WITH SWE CLAY, SLIGHTLY MOIST 

21.0 I 14:20 3 

NO SAMPLE TAKEN. SAHPLES TO BE TAKEN EVERY 5 F T  
03/ 25/93 STARTING AT 25.0 FT 

30.0 DENSE, DARK YELLOWISH BROWN (IOYR &/&I, PCORLY 
I 

1 W = L O - ~ O  c m  
1 21.5 103%f )io 1 GilADED GRAVELLY SAND WITH ROCK FRAGMENTS, SilY 

16:15 I21 . 
VERY DENSE, DARK YELLOWISHY BROWN (IOYR L / L ) ,  P W R L Y  1 SP f N/A ?ID=O Dpn 
GRADED SAND WITH SOHE GRAVEL, SLIGilTLY HOIST I I a=O ~ p n  

i e.r=40-60 C J ; ~  . I 

I VERY DENSE. BROLN (i0YR 5/3). P W R L Y  GRADED GRAVELY S? I N/A j PID=o ppn 
a=O ppn 

40.0 1 110256 125 
41.5 103/03/93 141 I12 1 SAND, DRY 

14:05 ,so or=40-60 cpn : 
41.5 110257 50 VERY DENSE, BROWN (1DYR 5/11, POORLY GRADED GRAVELLY 

43.0  1 15:25 1 03/30/93 SAND, SLIGHTLY MOIST 1' I 
43.0 110258 132 1 VERY DENSE, BROWN (10YR 5/31, WELL GRADE0 SAND WITH 

103/30/~3 1;; 113 I SOHE GRAVEL, WET 
44.5  15:50 

I 
I I DENSE, BROWN (10YR 5/31. POORLY GRADED SAND WITH PID=O ppn 

a=O ~ p n  
110259 '10 

I ~r=40-60 C ~ T I  : 
SOnE GRAVEL, WET 1 46.0 103/30/93 16:40 1;; I16 I 

I !  

I DENSE, BROWN (10YR 4/3) POORLY GRADED SAND WiTH SWE 1 S? N/A ?!D=O ppn j 
I ! a=O cpn 46.0 110260 12 

(03/30/93 114 112 f GRAVEL, WET ! ! ar=~0-60 c? 47.5 16:55 117 , ! 

49.0 I 08:45 i21 I I 

' S? : #/A i P!D=O ppn 

! i a=O ppn 
47.5 1 110261 17 i ! DENSE, SROWN (10YR 4/31. POORLY GRADED SASD WITH 

! ! w.60 cpn  
!03/30/93 114 I13 1 S M E  GRAVEL, L E T  

49.0 I 110262 4 ' i HEDlUfl DENSE, 5ROWN (10YR L/3), POORLY 57ADED SAND j SP i N/A 

! S.60 cpn 50.5 I 09:OO IiL ! i !  

50.5 I 110263 i 8  i HEDIUfl DENSE, SROWN (10YR 4/51, 3CORLY GZADED SAND 1 S? N/A ! JiD=O p p  

I 5:=60 con 52.0 09:30 ;12 j 

!03/31/93 113 112 1 YITH SOnE GRAVEL, VET ! 

! z=il ppn 03/31/93 114 i12 j VITH SWE GRAVEL, ! L T  I 

Sorinc tontrac:or: PENNSYLVANIA DRILLING 
Dril!er: DAVE NEiiMAN, ;E!; BENTLEY 

5AA = Same as Above 
i!D = ;notoionization Detector i .Y/A = h o t  Awiicacie  I 

I 

000309 

F- 18-15 1 



02/02/96 17:D3 
PROJECT NAHE: CRU2 RI PHASE 1 1  FIELD lNVESTIWTION I 

I 

COORDINATES: NORTH 477972. 18 EAST 1379119.93 IDATE:19-HAR-93 

G R W N D  ELEVATION: :>5 .7  

ENGlNEER/GEOLOGIST: E N  GEIGER 

CV' : Depth 43.5 

eprh 43.6 

Date/Tirne 02-Apr-93 08:30 !DATE STARTED: 19-MAR-93 

Date/Time 07-Apr-93 08:30 [DATE CCWPLETE: 07-APR-5 

OlILLING KETHOO: CABLE :?OL I 

~ ~~~ 

i 
! 

52.0 110264 6 MEDIUM DFW?- 3 R W N  (IOYR 4/31, POORLY GRADED SAND 
03/31/93 9 WITH Sm fi, WET 1 53.5 1 09:65 18 1" 1 

PID=O ppn 
a=o Dpn I 6 P = O  cpn I sp i MEDIUM DENSE, B R W N  (10YR 4/31. POORLY GRADED SAND 

WITH SOnE GRAVEL, LET 

NOIES: 
Boring Concractor: PENNSYLVANlA DRILLING 
Driller: DAVE N E W A N ,  Jiii BENTLEY 

SAA = Same as Above 
PID = Photoionization Oetecror 

I 
I N/A = Not  Appticaole I 

F-18-15? 



I 

BORING NUMBER: 11187 ! COORDINATES: NORTH L77905.01 EAST 1375’630.25 !DATE:13-APR-93 

G R W N D  ELEVATICU: 580.S I CUL: Deoth Date/Time IDATE STARTED: 13-APR-93 

ENGINEER/GEOLOGIST: J BOYER I 9eptn Dare/Time IDATE CCWPLETE: 13-APR-93 

I~nuary 21. 1995 Page 
CL 2 8 7  02/02/9L 17:03 

U M O C i  
S P V H I  

O E R S  
L 

n 
E El 

y l  

D E i : D T  

P  AI 

! E  

i f ? T M  
H ! L E E  

2.0 I 112519 
04/13/93 

2.5 I 10:30 

PID=l ppn 

w=50 CDT~ 

SOFT, (2.5Y, 4/31 OLIVE BROWN, SILTY FINE SAND, LOU 
PLASTICITY, MOIST. BLACK FRAGMENTS PRESENT l 6  I 5 

112518 1 PUSHED SHELBY TUBE 
2.0 104/13/93 1O:lO 1 “IA lN/A I 

VERY S T I F F ,  (2.SY, 5 / L )  LlGHT OLIVE BROWN, SILTY I C L  1 3  
I I  

CLAY, SLIGHTLY PLASTIC, MOIST, GZAVELS 
PIO=l ppn 

~ r = 2 0 0  cpn 

2.5 112519 
0 4 /  13/93 

’ 1 3.0 I 10:30 

PID=l ppn 

~r=50 cpn 

MEDIUM STIFF, (2.5Y. 4/31 OLIVE Bi?OVN, SILTY CLAY, 
LOU PLASTICITY, MOIST, SWE GRAVEL 

‘m 
L . 5  1 0 ~ 3 5  

4.5 I 112520 8 

5.0. I 10:35 
06/13/93 I , 16 

I 6.5 I 112522 114 . 
‘04/13/93 I 16 I , 7.0 1 10:45 1 7.0 I 112523 118 1 
!04/13/93 6 

7.5 ! 10:45 

7.5 I 112524 i9 i 
/OL/13/93 i 1 8.0 I 13:15 ! 1‘ 

NOTES : 

I 

PID=l ppn 

8r=50 cpn 

VERY S T I F F ,  (2.5Y, 4/31 OLIVE BRCNN, S I L T Y  CLAY, LOU I CL 1 3 
i 
I 

PLASTICITY, H O I S T ,  SWE GRAVEL 

NO RECOVERY 

VERY STIFF, (2.5Y, j / 6 )  LIGHT OLIVE BROWN, SILTY 
CLAY, LOU PLASTICITY, MOIST, GRAVELS, PRESENT 

i CL 1 3.0 1 PID=l ppn 

, 0r=200 cpn 

SOFT, (2.51. 6/31 OLIVE BROWN, SILTY FINE SAND, LOU PID=l ppn 
PLASTICITY, MOIST, GRAVELS. PRESENT I . I  I I 0r=200 C P ~  

I 

NO RECOVERY 

VERY STIFF, (Z.SY, 5 / 6 1  LIGHT OLIVE BROWN, SILTY 
CLAY, SLlGHTLY PLASTIC, HOIST 

SAA i CL j 3.0 [ PID=1 pan 
I I w=iso cpn I 

VERY STIFF. (10YR. S / L )  YELLCWISH 53CUN. SILTY CLAY, 
SLIGHTLY PLASTIC, KOlST, SLACK CCXCZETIONS PRESENT I 

i CL j 3.5. 1 PID=l ,p 

i I L3r=150 c n  

STIFF, (:OYR, L / 6 )  DARK YELLOWISH 5i?C.CN, S!LTY CLAY, ; CL 1 2.0 j PID=l 
SLIGHTLY PLASTIC, FOIST # I 

I or=iso c n  

Driller: JCE RAAB, ZOGER DAVIS 
Srilling Equipnent: :!iE-LS 

SAA Same as Above 
?ID Photoionizacjcn Detectcr 
S/A = Not  A m l i c a o t e  

000311 

F- 18- 133 



BORING NUMBER: 11187 

GRWS': ELEVATIOW: 580.5 

02/02/94 17:03 

COORDINATES: WORTH L77905.01 

CUL: D e o t h  D a t e / T i m e  i D A T E  STARTED: 1 3 - A P R - 9 3  

EAST 1 3 7 9 6 3 0 . 2 5  IDATE: 1 3 - A P R - 9 3  

P- 

ENGINEER/GEOLOGIST:  J BOYER 

FEMP-OUO2-6 FNAL 

P a g e  2 
2 8 7 January21. 1995 

D e p t h  D a t e /  1 i me [DATE C M P L E T E :  13 -APR- '  

N/A i N/A  

! 
I 
! 
I 

I i D T  
P M A 1  
T I P T H  

CL ' 3.0 

112526 
0 4 /  13/93 

9 . 5  9-0 I 13:30 

P I D = l  ppn ! 
i 

~r=50 cpn I 

112526 
Ob/ 13 /93 

112526 
0 4 /  13/93 

10.5 13:30 

10.5 I 112527 
04/13/93 

11.0 I 13:30 

I 
IOTES: 

B 
L S  
0 A '  
V U  
S P  

L 
O E  
N - 
11 

11 

10 

- 
1 5  

N/A  

2 5  

31 
- 

R S I  
Y I  

SOFT, ( l O Y R ,  5 / L )  Y E L L O U l S i l  BROWN, S I L T Y  CLAY, LOU 
P L A S T I C I T Y ,  MOIST 

O I * O  

VERY S T I F F ,  (Z.SY, 5/41 LIGHT OLIVE-BRWN, SILTY 
CLAY, SL IGHTLY PLASTIC ,  MOIST 

I SAA 

STIFF, (2 .5Y.  5 /41 L I G H T  O L I V E  BROWN, S I L T Y  CLAY, 
LOU P L A S T I C I T Y ,  MOIST 

VERY STIFF, (Z.SY, s i 4 1  LIGHT OLIVE aRow, S I L T Y  
CLAY, SL IGHTLY P L A S T I C ,  MOIST 

! L I  
i 

P I D = 1  ppn 

~r=50 cpn 

P I D = l  ppn i 
i w=so cpn 

I 

CL I 3 - 0  I 
N/A 1 N/A I P I D = l  ppn 

CL 2.0 1 m=so cpn 

D r i l l e r :  JOE RAAB, ROGER D A V I S  
D r i l l i n g  E q u i p m e n t :  CME-G5 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
U / A  = N o t  A m t i c a b l e  

F-18-134 
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FERNALD RI/FS 

r 
BORING NMBEil: lb55 I CWRDINATES: NORTH b77,915 EAST 1,379,479 I DATE: 111 J? 

- I WL: Otprn N I A  Oate/Tim MIA I DATE STARTED: 1 1  G2UJND ELEYATION: 571.9 

FEMP-OL'OZ-6 F N A L  

L 

January 21. I = -  . -  .. 
VISUAL CLASSIFICATICM OF S5ILS 

3.0 55900 
55907 
11/04/89 

3.2 0930 

3.75 . 55901 
55908 

1 1  / O M 9  
0935 

3.95 

sn N/A Hnrp0.L c= 
In.). a 4 C 3  

i r  60-100 C= 
ESPl=16,000 c= 

N/A N/A LOOSE, SRWN (7.5YR 4 / 2 ) ,  SILTY SAND, TRACE GRAVEL (C.5-1.5 

CL 2.0 Hnrp0.0 -- I/A N / A '  VERY STIFF, YELLWISH BROVW (10YR 5/61 HOTTLEO GRAY (10YR 
5/11, TRACE OF SILTY LAYERS, TRACE G7AVEL (0.5-1.0 IN), a =O -- 
CW TO H E O I W  PLASTICITY, HOIST. 6r =60 -- -- 

ESP/SPA-3= 
16,100 cz 

[ ~ W G I N E E I ;  ;iOLOtISi: E TROLLINGER I Deptn N/A D a t c / T i m  N/A I DATE C W L E T E D :  11/b-,-7 

I DRILLING METHCOS: UT 225 3 LC BACKHOE TRENCHING I PAGE 1 OF 1 
5 

000314 

F- 1 8-6 



FE.?XALO R!/FS 

3 . 7 5  

3.9 

1 PROJECT NUMBER: 502 3.7 (.PROJECT MANE: iYPC RI/FS 

I SGRlNG NUMBER: 1LS6 i CWRDINATES: YOUTH LTI,PLO EAST i,m,cn I DATE: ll/CL/8F . .  . .  

55902 N/A N/A LCOSE, BROUN (7.5YR L / Z ) ,  SILTY SAHO, TRACE GIAVEL (0.5-2.5 
55909 I 
11/04/89! 

IN), TRACE CLAY, SLIGHTLY COHESIVE, MOIST. r OF55 1 

CXCUNO ELEVATION: 577.9 I cia: Depth WA D a t c / T i m  N/A 1 DATE STARTED: 11/44/89 

1 ENGIWEER/CEOLOCIST: E TROLLINGER I 9eptn N I A  ilacc/Tim N/A I DATE COIPLETED: 11/05/99 

-~ ~~~~ ~~ ~~ 

L . 2 5  55903 N/A W/A VERY STIFF, MOTTLED GRAY (1OYR 5/11 W I T H  YELLWISH 3RCJM WITH 
lOYR 5/61, CLAY, TRACE FINE GRAVEL (0.5-1.0 IW), MEDIUM CL 
PLASTIC:TY, MOIST. I 55910 

ll/OL/89 
1000 i L.L 

3 

2.0 

i DRILLING METHWS: U T  2259 Lt I PAGE 1 OF 1 

S 
U Y  
S M  
C B  
s o  

L 

- 
YI 

1 
S 
i 

- 
Y /A 

REMARKS 

BOTTW OF EXCAVATIOM 
~~ ~ ~~ ~ 

NOTES: 
THIS EXCAVATION AXD SAAPLIXG AT TRENCH #I. 
TOP 8 INCHES CGNSISTS OF OVERGROVTH GRASS, ROOTS, ETC. 
FILL W T E R I A L  CONSISTS OF CONSTRUCTION RUBBLE, NOM-NATIVE SOIL, CONCRETE, ASPHALT, AND METAL SCRAP. 
FILL/TILL BOUNDARY AT 4.0 FT. 
SAMPLES 55902, 55303 ARE FOR FULL RAD. HSL SAMPLE #55906 TAKEW A T  3.75 FT. 

F- 18-7 



FEMP-OL'O%%& 2 8 7  

O S  
E 
P 
T 
H 

4 .0  

4 . 2  

L.4 

4 . 6  

VISUAL CUSSIFIUTION OF SOILS !anuary 21. isss 

B R S 

M A 1  O A  C N  S M  
P T M  W M  o c  C B  
L E E  S P  V H  s o  
E L E E  L 

A D T L S i E I  U Y  

0 E R S  
N Y 

55904 N/A W/A LOQSE, BRCUN (7.5YR 4 / 2 1 .  SILTY S U O ,  S W E  -VEL (0.5-2.5 IN), 
5591 1 SLIGHTLY COHESIVE, MOIST.  SM 
11/04/89 
1030 

55905 N/A N/A VERY STIFF, YELLWISH B R W N  (10YR 5 / 6 1 ,  CLAY, TRACE OF SILTY 
55912 LAYERS T H R W G H W T .  SOnE GilAVEL (0.5-1.5 IN), L W  10 W I W  CL 

I i/oc/a9 PLASTICITY, WIST. 
IC40 

SF 

I PROJECT NUMBER: 602 3.7 I PROJECT N M E :  F W C  RllFS 

BORING N W E R :  1457 I COOIlOINATES: NORTH C77,965 EAST 1,3fP,L79 1 DATE: 11/t 

1 DATE STAPTED: IVC G R W N O  ELEVATICY: 5n.S I GJL: Depth N/A Datc/Timc N/A 

ENGINEER/CEOLOGIST: E :IOLLINGER I Depth N/A r)ate/Timc N/A I DATE W L E T E D :  11/&, 

1 - 

W/A 

- 
2.0 

OF 1 I 

REMARKS 

BOTTCM OF EXCAVATION I ~~~ 

NOTES: 
THIS EXCAVATICIl AND SAHPLING AT TREWCH SI. 
TOP 8 INCHES O V E R G R M H  GRASS, WEEDS, ROOTS. 
FILL COlPOSED OF CONSTRUCTIW RUBBLE, CWCRETE, ASPHALT, O R W I C  RWTS, AND SILTY SAND.YITH GRAVEL. 
FILL/TILL BOUYDARY AT 4 . 0  FT. 
SUPLES 55904, 55905 ARE FOR FULL RAD. - 

F- 18-8 
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P .: 
J ~ n u a r y  21. 1995. 2 8 7. 

.:E.ZNALD RI/FS VISUAL CLASSi-"" ::L-.~ICH OF Z O l L S  

I M O J E C T  NUMBER: 602 3.7 1 PROJECT NAME: iMPC R:/FS 
~ ~ ~~ 

BCRIUG NUMBER: 1458 I COORDINATES: NORTH L 7 , S O  EASi 1,379,631 ] DATE: 11/06/P,3 

CRCUNO ELEVATICW: 578.6 I WL: Demn H/A D a t e / T i m  W/A I DATE STARTED: 11/06/EF 

H 

3.8 

L.0 
I 

C.5  

L . ?  

S 3 
A D T  ? S  
M A 1  O A  
2 T M  V M  
L E E  S P  
E L 

O E  
N 

55920 
11 /06/89 I 
0900 I 

55914 N/A 
55921 

11/06/89 
0920 I 

- ~~~ ~ 

N/A( LCUSE, 3.WN (7.5YR L I Z ) ,  SILTY SAND, TRACE CRAVE? (0.5-?.5 1 IN), T7ACE OF CLAYEY LENSES OR LAYERS, HOIST. 

I 
N/A VERY Siiii, G7AYISH B R W N  (10YR 4/21.  CLAY, i7ACE SILT, TRACE 

GRAVEL (0.5-1.0 IN), L C U  2LASTliITY. HOIST. 

S 
U T  T 
S M  s 
C B  F 
s o  

L 

I E M R t S  

i BOTTW OF EXCAVATION 

WOTES: 
THIS EXCAVATION AND SAMPLIWG AT TRENCH p12, SUJTH'EXI. 
TOP 5 TO 8 INCHES OVERGROVTH. FILL KATERIAL FRW 0.6-4.0 FT CONSISTS OF OCCXSIONAL P!ECES OF CSYSTRUCTICY RUBBLE. 
CCUCRETE (3-10 IN), ASPHALT, LESS THAN 1X OF FILL C M P O S E D  OF RUBBLE. FILL HATERIAL HAlYLY S I L n  SW, T R A C E  OF C U E .  
(0.5-3.0 IN), MOIST. 
FILL/TILL BCUNOARY AT 4 . 0  Ff. 
IWTERFACE BETUEEN FILL A N 0  TILL SHOVED S W E  OXIOATICN F R W  MOISTURE OR UATER LEACHING, BETA UM READING WERE ELEVATE2 
RELATIVE TO FILL HATERIAL. 

F- 18-9 



FERNALD RI/FS 

N/A 

~ 2.5 

I 

S i  
2 8 7  FEMP-OUOI-6 

January 2!. 1995 
VISUAL CLASSlFlUiICN OF SiYILs 

HrXpO F 

Ir =1~0-120 c 
a =O 

ESPl=ll,SOO c 

H n w O  r 

Xr :!oo-ao 
ESP1=13,600 c 

C 

~~ ~~ ~~ 

- PROJECT NUMBER: 602 5.7 1 PROJECT NAME: FHPC RI/FS 

BORING NWBER: 1459 I CWRDINATES: NORTH 4T1,905 EAST 1,379,631 I DATE: 1 , ,&I89 

Date/Tim Y/A I DATE STARTED: 1 CRWND ELEVATION: sa1 .a I CUL: D v t h  R/A 

N/A 

ENGINEER/GEOLOCIST: E TIOLLINGER I Depth H / A  Oate/Tim N/A I DATE ttnPLETED: 11/00/89 

DRILLING WETHWS: U C K H C E  225 B LC I PACE 1 OF 1 

LCQSE, 3 2 W N  (7.5YR 4/2), SILTY SAND, TRACE GRAVEL (0.5-1.0 
IN), MOIST. 

D 
E 
P 
T 
ti 

- 
5 .o 

5.2 

N/A 6.0 

6.2 

VERY STIFF, YELLOWISH B R M  (1OYR 4/31, SILTY CLAY, TRACE 
GRAVEL (0.5 IN), MEDIUM PLASTICITY, MOIST. 

S 
A D 1  
n r i  
p i n  
L E E  
E 

8 
L S  
O A  

S P  
L 

O E  
N 

w n  

R 
E l  
C H  
o c  
v n  
E i  
R S  
Y 

55916 
55923 

1000 
1 i /06/a9 

N/A 

U Y  5 1  T 

s n 1  s 
C B ~  i 

REMARKS 

m 

- 
CL 

BOTTOn OF EXCAVATION 
~ ~~ 

NOTES: 
THIS EXCAVATION AND SAMPLING AT TRENCH PZ. 
TOP 5 TO 8 INCHES ORGANIC OVERGROWTH. FILL PATERIAL FRDn SURFACE TO 5.5 FT (FILL/TILL BCUNDMY) C*SISfS OF OcusImJ 
PIECES OF CONSTRUCTION RUBBLE, CONCRETE, ASPHALT, METAL LESS THAN 1 X. FILL MATERIAL MOSTLY UNIFCIOM THRWGHQ'T. SILTY 

HSL SAMPLE #!55919 TAKEN AT 5 .0  FT. 
SAND, TRACE OF GRAVEL ( 0 . 5 - 3 . 0  IN), noIST. CONCRETE PIECES ( 5  IN TO 12 IN DIA), ASPHALT PIECES ( 5 IN To 10 

F-18-10 



i PROJECT NUHBEB: 602 3 . 7  i :.:OJEtf NAAE: FWPC RI/FS 

0.5-1.0 IN), UCISi. 

i BORING NUMBER: 1460 ! ZXRDINATES: NCRTH 477,930 EAST 1,377,631 I DATE: 1 1/06/89 

- 

2.0 

1 DATE STARTED: 11/06/89 I GXXJND ELEVATION: 578.8 I %L: Death N/A D a t c / T i n c  N/A 

Date /T ime N/A i DATE CCUPLETED: 11/06/89 i ilCINEEB/GEOLOGIST: E TROLLIYCEB ! 3emn W A  

H w S . 0  mt 
a =O cant 

E 3 1  ~ 1 2 ,  COO c z , i  
Br = ~ O O - S C O  C X I  

1 DRILLING HETHOOS: 3ACXHOE 225 B LC i PACE 1 OF 1 

D 
E 
? 
1 
H 

- 
3 . s  

3.7 

L.25 
- 

L.LS 

5 
A O i  
H A 1  
P T H  
L E E  
E 

55917 
55924 

1 1 /06/89 
1 OLD 

'55918 
55925 

1055 
i1/06/a9 

a 
L S  
O A  
Y H  
S P  

L 
O E  
W - 
w /A 

- 
N/A I/A VERY STIFF, YEL?.WISH 3 C V X  io G2AYISH a R 0 W  (1OYR 4 / 3 1 ,  SILTY, 

CLAY, TRACE G A V E L  (2 .5-1.0 IN), LW PLASTICITY, M0H)fST. I i 

- 
S 

V I  
S M  
C B  
s o  

L 

- 
sw 

- 
CL 

SOTTW OF EXUVATICN 

NOTES: 
THIS EXCAVATION AND SAMPLING A T  TRENCH 82. 
TOP 5 TO 8 INCHES ORGANIC OVERGROWTH. F I L L  HATEilIAL (0 .5 -3 .75  FT) CCHPOSED MAINLY OF SOIL, S M E  LAltE GZAVEL AND 
COBBLES, SEVERAL PIECES OF CCNCRETE (0.5-i.0 FT), SEVERAL PIECES OF SCRAP METAL (0.5 FT LCNG). i 

. .  

, 

000319 

F-18-11 



iE4NALD Rl/FS 

S a 
A D 1  L S  E 1  
M A 1  O A  
? T M Y M 
L E E  S P  V H  
E 

N T 

~ ~~ ~~ 

PROJECT NUMBER: 602 3.7 I ?RO:EC: HAME: FMPC RI/FS - I BORING NUMBER: 1461 1 CMRDIHATES: NORTH C n , & 2  EAST 1,379,704 I OATE:  11/L 

S 
U Y  
S I (  
C B  
s o  

L 

~ ~~ 

C R W R O  ELEVATION: 579.2 1 GJL: Deprn N/A Datc/Time N/A I DATE STARTED: 1 1 /  

ENGIHEER/CEOLOCIST: E TROLLINCER I 3eotn YIA Oate/Tim N/A . I DATE CDIPLETED: 11/0?10i . 

- 

6 . 0  55924 
55933 

1 1 /07/09 
1107 

c.2 

5.0 55927 
5593C 
11/07/09 
1110 

5 .2  

I PACE 1 

N/A N/A LOOSE. BRCYN (7.5YR L/Z), SILTY SAHD, S5nE C4AVEL (0.5-3.0 IN), 
SLICiiTLY CCHESIVE. EOIST. m 

N/A N/A VERY STIFF, YELLWISH B R W N  (1OYR L/C) WITH (10YR 6/2)  
MOTTLE9, SiLTY CLAT, LCU TO MEDIUM PCASiICITY, HOIST. CL 

OF 1 

2.5 

H 

HnrPO.2 p 
a =O C=. 

ar =ioo-lto c ~ r .  
ESPl/SPA-38 

12,600 c z .  

RERARKS 

IWO.2 
r 80 C 3  
ir =m-ioo C?, 

7,631) CEn; 

iSPl /SPA-3= 

F-18-12 
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FERNALD ?:/FS 

i)aic/Time N/A I DATE STARTED: 11/07/89 ' ClCUND ELEVATICN: 579.1 I CJL: 3 e x n  N/A 

PROJECT NCMSE2: 692 3.7 i PRO::.:: NAJC: F ~ P C  RIIFS 
. _. I EORINC NUMEE2: lL62 COORDINATES: NORTH LT1.%7 EAST 1,379,784 I DATE: 11/07/89 . .. 

L.251 55928 N/A N / A  LOOSE, S R W N  ( 7 . 5 Y R  L/2 TO 7.5Y2 L / 3 ) ,  S!LTY SAND, TRACE 
GtAVEL ( 0 . 5 - 3 . 0  IN), XOIST. 55935 I 

I 
11/07/891 

1130 
L.L 

Hrx~0.2 FO;! 
SM W/A a =O cm 

ar =loo  cx 

11,000 c= 
ES?l/SPA-3= 

N/A! STIFF, Y E L L W I S H  ERCCW (10YR L / S ) ,  CLAY, S m E  SILT, LCV 5.0  1 55929 1 N/A 

f 11/07/891 , i i 3 5  I 

, 55936 ?LASTICITY. SC!GHTLY OXIDIZED, M O I S T .  1 cL 1 1.5 
5.2 I I I I  

~~~ ~ 

BOTTCn OF EXCAVATION 

HnrPO-2 pOr. 
a =o C r. 

ESPl/SPA-3= 
u =110-120 CZ. 

11,000 c s  

NOTES: 
THIS EXCAVATION AND SAMPLING AT TRENCH r(3, MIDPOINT. 
TOP 3 TO 5 IN OVERCRWTH. 
FILL IS PREDWINATELY SILTY SAND W I T H  A TRACE OF GRAVEL. 
FILL/TILL EWNDARY A T  C.25 FT. , HSL SAHPLE ;355932 TAKEN AT L.0 FT DEPTH. 
SAHPLES 55928, 55929 ARE FOR FULL RAD ANALYSIS CNLY, ARCHIVE SAMPLES FOR THE S U E  IHTERVAL E R E  COLLECTED BUT HAVE 

1 DIFFEREHT SAMPLE #IS. 

FILL MATERIAL IN THIS LOCATION IS FREE OF CONSTRUCTION RUBBLE AND YO CCYCllETE WAS FWYD. 

000322 

. .  . .  F-18-13 



FERHALD RI/FS 

8 R 
L S E 1  
0 A C N  
U M O C  
5 P v n  

H 

FEMP-OUO24 mAL 
January 21. 1995 

VISUAL CiASSIFICA7IOH OF S O I L S  

S 
U Y  
S M  
C B  
s o  

L 

PROJECT NUMBER: 602 3.7 I PROJECT NME: FHPC RI/FS - 
BORIHG NUMBER: 1 C63 I C W R D I N A T E S :  HORTH 477,892 EAST 1,379,78( I DATE: 11 . I9 

O S  
E 
P 
1 
H 

~~ ~~ ~~ 

C R W H D  ELEVATION: 579.0 I CUL: Dtprn H/A Datt/Tim H/A I DATE STARTED: 1 1 /  - 
OnKA N/A Date/Time N/A I DATE CO~PLETED: 1i /L.  ENCINEER/GEOLOCIST: E TROLLlNGEX I 

A D 1  
M A 1  
P T M  
L E E  
E 

DRILLIHG HETHaOS: UT 225 B LC BAIXHCE I PACE 1 OF 1 

H/A 
H W 0 . 2  z2= 
a =O C z. 
er a - 1 0 0  c3: 
ESPl/SPA-3= 

12,000 C S I  

~ 

H/A H/A LWSE TO MEDIUM DEHSE, 9 R W H  (7.SYR 4 / 2 1  TO GRAYISH B R W  (10 
YR 4/31, S I L T Y  SAND, M O I S T .  

H/A W/A STIFF, BRWHISH G U Y  (10YR 4 / 2 1  W I T H  YELLWISH B R C W  (10YR 4 / 4 1 ,  
S I L T Y  CLAY, L W  PLASTICITY, HOIST. 

PI 

CL 

3.5 

3.7 

C.5 

C.7 

55930 
55937 

1 1 /07/89 
1420 

55931 
55938 

11/07/89 
1c25 

2.0 

BOTTOn OF EXCAVATIOH 

Hrrp0.2 =cr: -- 
a =O .d. 

ESP1 / S P A  - 3. 
8r =io0 :z 

12,530 c s  

HOTES: 
THlS EXCAVATIOH AND SAMPLING A T  TREHCH a, HORTH END. 
OVERGROVTH C U S S ,  ROOTS (0 TO 6 IH); FILL MATERIAL PREDWIHATELY FREE OF COWSTRUCTIOW RUBBLE. MATERIAL IS MAIM'" 
SILTY SAND WITH GRAVEL (0.5-3.0 IN), HOIST, L m s E  DENSITY. TW PIECES OF wax FIXNO (2x4 ,  2 FT LONG), E R ~ E D .  
FILL/TILL SWHDARY AT 4.0 FT. 
SAMPLES 55930. 55931 ARE FOR FULL Rb AHALYSIS ONLY, ARCHIVE, SAMPLES UEXE COLLECTED AT W E  LOCATIaS. - 

- 
000322 

F-18-14 



- -  FEMP-OUOI-6 FINAL . .  
Januap 2 1. ! 995 

iE3NALO RI/FS VISUAL C~ASSIFICA~IOW OF SOfLS 

I PROJECT NUMBER: 602 3.7 I PROJECi NAME:, FMPC RI/FS 

o s  
E 
P 
T 
H 

BORING NUHBER: 1 L t A  1 CXIRDINATES: NORTH 4 7 7 , ~ ~ ~  EAST i , 3 ~ , 5 ~  I OATE: 11/08/89 

GRCUND ELEVATICN: 575.7 I WL: Oeom NIA Oate/Time N/A I OATE STARTED: 11/08/89 j 

A O T  
H A 1  
P T H  
L E E  
E 

ENCfNEER/CEOLOGiSi: E TROLLINCER I Oeotn M I A  Date/Time N/A I DATE CCMPLETEO: 11/08/89 : 

N/A N/A 

~ I PACE 1 OF 1 

LOOSE, 610UN TO G1AYISH B R O W  (7.5YR L / 2  TO lOYR &/SI, SILTY 
SAND, 30-CQI Si;:, TRACE GtAVEL (C.5-3.0 IN), MOIST. N/A 

H w O . 0  fonr 
a =il c n l  

ESP/SPA,-S= 
nr 260-90 CPI 

8.000 -1 

a 
L S  
O A  
Y M  
S P  

L 
O E  
W 

3.75 

3.9s 

L.5 

4.7 

1 
E 1  
C W  
o c  
V H  
E E  
R S  
Y 

55939 
559L.5 

11 /08/89 
1100 

559LO 
559L7 

1 1  /08/8S 
1115 

1.5 

- 
S 

U Y  
S M  
c e  
s o  

L 

- 
YI 

H w O . 0  p i  

a 4 C P l  

ESP/SPA-3= 
ar --BO =7=: 

10,000 cm: 

NOTES: 
THIS EXCAVATION AND SAMPLING AT TRENCH f i ,  KORTH END. 
OVERGROWTH GRASS, TOP L INCHES. FILL MATERIAL IS A SILTY SAND, UfTH CUVEL, (0 .5 -3 .0  IN). C O I I D I T I W S  WlST WITH 1Q)S.E 
OEWSITY, SCHE ( 3  PIECES) CONCRETE F W W O ,  2 FT LONG. MATERIAL HONITOREO AS STOCKPILED, READINGS E R E  EACKGRWND. 
FILL/TILL BWWDARY AT L . 5  FT. 
SAMPLES 55939, 55960 ARE FULL RAD SAMPLES, ARCHfVE SAMPLES HAVE DIFFERENT NUMBERS. 

F-18-15 



. : . 
FEMP-OU02-6 m a  

FERNALD R I/FS VISUAL CLASSIFICATION OF SOILS J~~~~ zl. 1995 2 8 

-~ 
ERGINEEWGEOLOCIST: E TROLLINCER 1 Depth N/A Date/Timc N/A I DATE COlPLETED: 1 1 1  

DRILLING METHODS: CAT US TRENCH BACKHOE TRUCK MWNTED I PAGE 1 OF 1 
- 

o s  B R S 
E A D 1  L S  E 1  U Y  T 
P M A 1  O A  C Y  s n  s R E M R Z S  
T P T W  W W  O C  C B  F 
H L E E  S P  V H  s o  

E L E E  L 
0 E R S  
Y Y 

3.5 55961 N/A N/A LOOSE, BRdlY (7.5YR 6/21, SILTY SAND, CGNSIOE2ABLE G U V E L  Hrx~O.0 p 
55948 0 .5-3 .0  IN), HOIST. Sn N/A a =O C F  

Br =6o-ico c;r i 1 /oa/a9 

3.7 9,GW c 7 r  

Y / A  N/A W E D I W  STIFF, YELLCHISH B R W U  (10YR 4/41, SILTY CLAY, T I A C E  n w o . 0  FFr: 
55949 OF FIWE GRAVEL (0.5 IN). LOU TO HEDIW PLASTICITY, HOIST. CL 1.0 a 30 c 7  

1 1 /08/09 Br =too cx 
1325 I 

6 . 7  ;:,COO C= 

1135 ESP/SPA-3= 

E S P l S P A  -3s  

4 . 5  55962 I 

1 PROJECT NUwBEil: 602 3.7 I PROJECT NAME: FHPC RI/FS 

l l / r . . ?  - .. . BORING NWBER: 1465 I C;K;RDIWATES: NORTH 4n,709 EAST 1,379,566 I DATE: 

GROUND ELEVATIGN: 5 7 5 . 5  I cv1: Depth N/A D a t e / T i m  N/A I DATE STARTED: 11/L-- 

BOTTCrr OF EXCAVATION 

NOTES: 
THIS EXCAVATION -;UD SAMPLING A T  TRENCH a, MIDPOINT. 
TOP 5 INCHES OVERGROUTH GRASS, ROOTS. 

BACKGROUND. 
FILL/TILL BWNDARY AT 3.75 FT. 
SAJ4PLES 55941, 55942 ARE FULL RAD, ARCHIVE SAHPLES HAVE DIFFERENT NUMBERS. 

FILL MATERIAL IS A SILTY SAND WITH A TRACE OF CilAVEL (0.5-3.0 I W ) .  THREE 
PIECES OF yo00 FCUND (Br=loo cpn, AS CONSTRUCTION RUBBLE. MATERIAL SCANNED AS IT WAS STOCKPILED, NO READINGS 

F-18- 16 
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~~ ~ ~ ~ ~ ~ 

PROJECT NUM8Ea: 602 3.7 I PROJECT NAME: FMPC RI/FS 

ECRING NUMBER: 1 466 I COORDINATES: NORTH 477,684 3 S T  1,379,SM I DATE: 1 1 ioai89 

Deprn N/A D a t e / l i m  M I A  i DATE CCUPLETED: i1/08/w 

GXQJND ELEYATION: 575.3 1 CiL: Deptn N/A Date/T i;n MIA I DATE STARTED: 11/08/89 

ENCINEER/GEOLOGIST: E TROLLlNCiil i 

8 

P  AI O A  
7 P T M  V U  
H L E E  S ?  

1 E E E ,  

W 

3.0  55943 N / A  N/A LCOSE, SR%N (7.5YR & / 2 ) ,  SILTY SAND, TRACE GRAVEL (0.5-6.0 
55950 In), MOIST. 

1 1  /08/09 

3 . 2  

S 
U Y  
s u  
C B  
s o  

L 

94 

I OF 1 

T 
S 
F 

N/A 

REMARKS 

Hrr~O.0 ;an 
a =O C Z 7  

ESP/SPA-3= 
sr 4 - 8 0  CZ. 

9,000 c=r. 

1.0 
N /A Hl-U=O 2rr. 

a =O r. 

ESP/SPA-3= 
ar = a - a o  c 

11,500 c3r 

~ 

UEDlUM STIFF, YELLCUISH B R W N  (10YR L / L ) ,  S!LTY CLAY, TRACE 
FINE GAAVEL, HEDlUM PLASTICITY, MOIST. 

4 . 5  

4 . 7  

CL 
55944 
55951 
11/08/89 
1350 

BOTTW OF EXCAVATION 
~ ~ ~ ~~ ~ ~ 

NOTES: 
THIS EXCAVATIOW AN0 SAMPLING AT TRENCH S, SOUTH END. 
TOP 5 INCHES, OVERCRWTH. 
OF TRENCH. MATEBIAL MONITORED AS STOCKPILED, SOIL READINGS B E L W  BACKCRQIND- 
FILL/TILL BCUNDARY 3.75 FT. 

FILL MATERIAL IS A SILTY SAND UlTH GRAVEL ( 0 . 5 - 4 . 0  I N ) .  NO RUBBLE FCUND IN W H  EX0 

SAMPLES 55943, 559CL ARE FOR FULL RAD, ARCHIVE SAMPLES HAVE DIFFERENT NUMBERS. 

000325 
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FE7HALD RI/FS 

- 
3.5 

3.7 

FEMP-OU02-6 FINAL 
Jmuary 2 1. 1995 2 8 ‘$F VISUAL CLASSIFICATICW OF SOILS cu. 

~~~ ~~~ ~ 

S 8 R 
A D T  L S  E 1  
H A 1  O A  C N  
P T H  U H  O C  
L E E  S P  V H  
E L E E  

0 E R S  
N Y 

Y/A LOOSE, B R W N  (7.5YR LIZ), SILTY SAHD, SCHE CXAVEL (0.5-2.9 IN), E:: 1 1 1 nor ST. 
i I 14/89 

55953 N/A N/A STIFF, Y E L L W I S H  B R W N  (10YR L/L) WITH GRAYISH B R O U  ( 1 0 Y R  
55961 4/21, SILiY CLAY, TRACE CXAVEL (C .5  IN), LCV PLASTICITY, 
ii/i~/a9 MOIST. 
0950 

. -  
PROJECT NUMBER: 602 3 . 7  I PROJECT H A M :  FMPC RI/FS 

aORlNC NUMBEI: 1467 I CDORDlNATES: NORTH 477,658 EAST 1,379,700 I DATE: ll/l.. ’ 
GRCUND ELEVATION: 576.3 I CVL: oeotn N/A Date/Tim . H/A I OATE STARTED: 111 - 
ENGINEER/CEOLOGIST: E TROLLINCER j o e m n  N/A Oate/T im N/A I OATE CUtPLETED: 11/14/89 

DRILLING HETHCOS: CAT 225 B LC 3ACKHOE I PACE 1 OF 1 
~~ 

0 
E 
P 
T 
H 

- 
2.5 

2.7 OP40 I I I 

REMARKS 

SOTTOn OF EXCAVATION 
~ ~~ ~~~ 

HOTES: 
THIS EXCAVATION AND SAMPLING AT TREHCH f i ,  
TOP 4 TO 5 INCHES OVERGROWTH GRASS, R W T L E T S ,  UEEDS. FILL MATERIAL C W P O S E D  OF SOIL AND SEVERAL PIECES OF CONS ‘IW 
RUBBLE, CONCRETE (0.5 FT), ASBESTOS (6 IN LONG), SUILDINC SIDING, AND Uax, FRAGMENTS. SURVEY OF FILL MATERIALS 
P R W U C E D  READINGS OF BACKGXUJND. 
FILL/TILL BCUNDARY 2.75 FT. 
ARCHIVE SAMPLE NUMEERS 55960, 55961. 

F-18- 18 



FEMP-OUOZ-6 FINAL . 1 ' - .  ' '. ' 

o s  
E A D 1  
P M A I 
T P T M  
H L E E  

1 
I €  I 

J~f luary  2 1. 1995 
FEIUALD Rl/FS VINAL- CLASSIFIU7IGN OF SOILS 

I PROJECT YL#BER: 502 5.7 i PROJECT NAM: iMPC RIIFS 

8 R 
L S  E l  
O q A  C N  
Y M  o c  
S P  V H  

L E E  
0 E R S  
H Y 

S 
U Y  
S M  

H / A  

C B  
s o  

LOOSE, B R W H  (7.5YR 4/21 TO GZAYISH BR&U (10YR 4/21, SILTY 
SAMO, TRACE GlAVEL (0.5 IUI, MOIST. 

L 

' 3.5 

3.7 

T 
S 
F 

55955 55963 I N/A 

100s 1 i1/14/a9 

N/A 

~~ 

STIFF, YELLWISH B R W N  (1OYR 4/31, SILTY CUI, TRACE GIAVEL 
(0.5-1.0 IN), L W  PLASTICITY, MOIST. 

pc 

- 

REWARKS 

MOTES: 

CONCRETE (0.5-1.0 FTI, TRACE YOQ) FRAWEHTS. FILL MATERIAL SURVEYED AS STOCXPILED, READINGS 01 SOIL AT uaI;;Iam 

THIS EXCAVATION AN0 SAIIPLIUG AT TRENCH f i .  
TOP 4 TO 5 INCHES OVERGZWTH. FILL MTEilIAL EMPOSED OF SOIL WITH LESS THAN 1% CCWSTRUCTIW RUBBLE: 

LEVELS. 
FILL/TILL BWUDARY AT 2.75 FT. 
ARCHIVE S M P L E  N W B E R S  55962 AUD 55963. 

1 .o 

i BOTTU4 OF EXCAVATICl l  

F-18-19 

000327 



FEMP-OUOZ-6 m A L  

E 
P 

c s  

r 

FE3RALO RI/FS VISUAL CLASSIF1CAT;CN OF SOILS 28'1 SF 
January 21. 199s 

A D 7 L S l E I  
M . A  I 0 A C.Y 
P T H  Y H  a:! 

I P2OJECT NUMEEi?: 002 3.7 I PROJECT N U E :  FMPC RI/FS 

E L E E  

Y 

N/A W/A 
55964 

2.7 

~ I W G  WCR~SER: 1469 

LCOSE, 6 R W  W I T H  GRAYISH B R W N  (10YR 4 / 2  WITH 7.5YR 4 / 2 1  
SILTY SAND, TRACE GRAVEL (0.5-1.0 IN), MOIST. 

~~~ ~~~ ~~~ ~ I COORDINATES: NGRTH 477,608 3 S T  1,379,700 I DATE: 

9 t  

It/' ' 

Hrrp0.0 

h r  do Cs: 
ES?/SPA-3= 

Cs: N/A a =O 

8,900 c x  

C7CUNO ELEVATICN: 575.9 I CJL: oeptn MIA Datc/Time Y / A  I DATE STARTD: It/' 

EWCINEER/CZCLCGIST: E TilOLLIXGER I Oeprn W / A  Oare/Timc N/A . I DATE C W L E T i O :  11/1- 

3.5 55957 I N/A N/A STIFF, YELLWISH BROWN (10YR L / C ) ,  SILTY CLAY, LW PLASTICITY, 
55965 : MOIST. CL 
ll/lb/89! 

3.7 

1 OilILLING METHMS: SACIHOE CAT 225 8 LC I PAGE 1 OF 1 

Inrrp0.0 . Frrr 
1.0 , a  .O Cs: 

b r  d o - 6 0  cx 
ESP/SPA-3= 

10,400 c= 

I BOTTOn OF EXCAVATION 
. _  NOTES: 

THIS EXCAVATICN AN0 SAMPLING AT TRENCH #5. 
TOP C TO 5 INCHES OVERGilWTH. 
Voce FRAGMENTS. FILL MATERIAL SURVEYED AS STOCKPILED, READINCS.AT EACXGRWND. 
FILL/TILL B W N O A R Y  AT 2-75  FT. . 
ARCHIVE SAMPLE NUMBERS 55964 AND 55965. 

FILL MTERIAL COnPOSED OF SOIL WITH LESS THAN 1% RUBBLE ENCCUWTERED; COUCRETE (0 .5 .F7) ,  

. .  I 

F- 18-20 



FERNALD 71/FS 

. .. .. .. 

PROJECT NUHBER: 602 3.7 I PROJECT NAME: FHPC RI/FS 

ECRIUG NUMBER: 1L70 I CCCXDIYATES: NORTH L n , 3 7 0  EAST 1.3n.639 1 DATE: 1 1 /16/89 
~ 

CZCUND ELEYATIW: 558 .1  I WL: Depth N/A Data/Tinr N/A I DATE STARTED: 11/15/89 

5eotn VIA Datc/Tiine N/A I DATE CZHPLETEE): 11/16/89 1 ENCINEEil/GEOLOCIST: E TROLLIYGEil ! 

U Y  T 
S M  s 

O S  9 I ?  1 
E A D T I L  S I E I !  
P H A 1  O X  C W !  
T ? T H  U H  O C I  
H L E E s P v n i  

E L i E !  

N I 
3.0 55966 N/A N/A L W S E ,  E R W  (7.5YR C / Z ) ,  SILTY SAND, TRACE GtAVEL (0.5- 

55973 3 . 0  IN), HOIST. m Y/A 
11 / 16/89 
1100 

3 . 2  

I DRILLING HETHWS: :AT 225 E LC TPACXHCE I PACE 1 OF 1 

REXARKS 

HwO.0-0.2 
u =O C Z 7  
sr do-60 
ES?/SPA-3= 

8,500 c x  

4 . 2  

4 . C  

NOTES: 
THIS EXCAVATION AND SAJ4PLIHG AT TRENCH p6, SCUTH END. 

CONSISTED OF SMALL BROKEN PIECES OF CONCRETE SLAB (0.5 FT), SEVERAL PIECES OF ASPHALT (3 TO L IN). FILL MATERIAL IS 
SILTY SAND VITH CPAVEL (0.5-3.0 IN), L W S E  OENSITY. MATERIAL MONITORED DURIUG STOCKPILING, READIUCS WERE EACKCRWND OR 
LESS. 
FILL/TILL BOUNDARY AT 3.5 Fi. 
ARCHIVE SAMPLE NUHBERS 55973 AND 55974. 

TOP 3 TO s INCHES OVERGROWTH CRASS, ROOTS, WEEDS. F I L L  MATERIAL IS PREDWIUATELY soiL WITH LESS THAN i x  RUBBLE UHICH 

H w O . 2  55967 HEDILIM STIFF, YELLOWISH BRCYn (10YR 4 / 3 1 .  SILTY CLAY, TRACE 
CL 1.0 C m  

l r r 2  I I i I 9,900 C=T. 

=oo 
C2ARSE SAND TO FINE GPAVEL, HOIST, L2J PLASiICITY. 

i 1 /16/89 1 : Z 7 h  
I ES?/SPA-3= 

000329 

F-18-21 



_ . .  

a I  0 s  . B  ' 
E A D T  L S  E l  
P H A 1  O A  C N I  
1 P i H  U H  O C l  
H L E E  S P  V H  . 

E L E E  
0 E i 7 S  
N Y 

FERNALD 2!/FS 

S 
U Y  
S M  
C B  
s o  

L 

FEMP-OUOZ-6 

2 8 2r January 21. 1995 
VISUAL CLASSiFiZAiIGN OF S O I L S  

C.25 55968 
55975 
11/16/89 
0837 

4 . L  

PROJECT NUMBER: 602 3.7 I PROJECi N M E :  FHPC RI/FS 
. -  . .  

3ORING NLMBER: 1C71 I COORDINATES: NORTH 677 ,395  EAST 1,379,639 I DATE: 1 1 ,  9 

M/A 

G R W N D  ELEYATION: 570.8 I M: Deptn N/A D a r e / T i m  N/A I DATE STARTED: i l r  

ENCIYEEi7/CEOLOGIST: E TROLLINGER I Deorn W A  C a t e / T i m  N/A I DATE C ~ P L E T E D :  li/lb.-- 

5.5 55969 
55976 

08L5 
11/16/a9 

5.7 

W/A 

N/A 

- 
i i / A  

LOOSE, BROUN (7.5YR L / 2  TO 1OYR 5/11,  SILTY SAND, TRACE 
GRAVEL (0.5-1.0 IH), MOIST. 9i 

MEDIUM S T I F F ,  GRAYISH B R W  (1OYR 5/21, SiLTY CLAY, TRACE 
GRAVEL (0.5-0.75 IN), LCV PLASTICITY, MOIST. CL 

T 
S 
F 

- 
1 .D 

OF 1 

REMARKS 

BOTTW OF EXCAVATIOM 

NOTES: 
THIS EXCAVATION AND SAMPLING AT. TRENCH M, M I t X l N T .  
TOP 3 TO 5 INCHES OVERGRCYTH. FILL  UATERIAL FiiEOCMINATELY SOIL YlTH LESS THAN 1% OR LESS RUBBLE MATERIAL. Tu0 W L L  
PIECES (0.5-1.0 FT) OF CONCRETE WERE UNCOVERED. 
MATERIAL WERE BACKGRWND. 
PILL/TILL BOUNDARY AT 5.25 FT. 
ARCHIVE SAJ4PLE NUMBERS 55975 AND 55976. 

FILL UATERIAL MONITORED DURING EXCAVATION, READINGS Ow SOIL A! 

- 

000330 

F- 1 8-22 



~~ ~ ~~ ~ -~ 
1 ?ROJECi NUMBEil: to2 3.' PROJECT NAME: FMPC RI/FS 

. . .  

-. . 
: .. _ _  I BORIUC NUMBER: I472 1 CWRDINATES: NORTH 477,420 EAST 1,373,639 i DATE: 11/16/89 1 

S ! 
U Y  7 
S M  5 REMARKS ! 

C B  i 

o s  
I 

i 
H L E E  S P  V H  s o  

E L E E  L 

nrrpo.0 Fp"! 

o E a s  

I N/A L E S E ,  B R W N  TO GRAYISH BROUN (1OYR 5/2),  SILTY SAMD, T U C E  
OF GRAVEL (0.5-1.5 IN), MOIST. SM N/A a =O CEm! 

I N 1 

N/A 

11/16/89 Br +LO 
0900 I ES?/SPA-3= 

9,200 C=EI~ 4.4 

5.0  55971 ' N/A N / A '  MEDIUM DENSE. GRAYISH BROWN (10YR 5/21. SILTY CLAY, TRACE 
C 3 n l  

5.2 11,900 C s n l  

55978 FINE GRAVEL, HEOIUn PLASTlC:TY, MOIST. 
11 1161a9 li!PE:A-3= C3n! 

0905 

. BOTTCH OF EXCAVATION 

NOTES: 
THIS EXCAVATION AUD SAMPLING AT TRENCH a. 
TOP 3 TO 5 INCHES OVERCRWTH. FILL HATERIAL IS PREDCHINATELY SOIL WITH 1% OR LESS CONSTRUCTIW RUBBLE. W E  PIECE 
CONCRETE FOUND (0.5 F T ) .  SILTY SAND, TRACE GRAVEL (0 .5-3 .0  IN), LOOSE DENSITY, MIST.  FILL UTERlAL W I T O R E D  
DURING EXCAVATION.OF TRENCH, READINGS AT BACKGRWND. . 

I 

t 
FILL/TILL BWUDARY A T  L.5  FT. 
ARCHIVE SAMPLE NUMBERS 55977 AND 55978. 

! 
! 

~ ~ ~ ~~ ~ 

I'CJL: Deotn N/A DardTim N/A I DATE simm: ii/i5/t19 i GROUND ELEVATION: 571.7 
I I ENGIWEER/G' cOLOGIST: E TROLLIXCiR I Deotn NIA O a t e / T i m  Y/A I DATE CMPLETED: 11/16/89 ! 

F- 18-23 
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January 2 1. 1995 
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APPENDIX C 

PO-154 SHALLOW BORING FIELD LOGS AND 
GEOTECHNICAL LOGGING REPORTS 

ERAFS I\VOLI :RSAPPS\RSDATA\ 
OU-Z\PO- 1 S4\FLY&SFWU 4/16/96. 4:04prn, Rev. No.: 0 

000342 



I ,  

ct  NO: PO-154 Project Title: Geotechnical Investigation OU2 Waste Units 

Drillina Method: GeoDrobe Date Started: 09/28/95 

Coordinates: N 478,131 E 1,378,972 

Ground Surface Elevation: 575.9 ft above MSL 

Notes: Samples collected per ASTM D 1586 and ASTM D 1587. Colors identified using Munsell Color Chert. Consistency based on Standard 
Penetration Resistance Value. Screening readings are in  units ebove background levels. Soils visual description per ASTM D 2488 and soil 
classification per ASTM D 2487. Soil descriptions interpreted from field logs and laboratory results. 

roots to  2 inches 

loose to medium dense, SM 

Geologist: D. Melancon Date Completed: 09/28/95 

GWLIDATE: Peae 1 of 1 

000343 





C t  NO: PO-154 

Coordinates: N 477,991 E 1,378,999 

Ground Surface Elevation: 574.8 ft above MSL 

Project Title: Geotechnicel Investigation OU2 Waste Units 

Drilling Method: Geoprobe Date Started: 09/28/95 
wleugers 

Geologist: D. Melencon Date Completed: 09/28/95 

GWLIDATE: Page 1 of 1 

OOQ345 

Description Sample Sample Sample Blows per 6" Recovery 
[USCS Symboll* No. Depth T w e  (in) 

(ft) 

Laboratory Tests 



a 

FEN.. 
LITHOLOGIC LOG I 

vrr f Zfz- 

' w y  

OOQ346 



Project Title: Geotechnical Investigation OU2 Waste Units 

Drilling Method: Geoprobe Date Sterted: 09/27/95 
wlauaers 

to 1 inch in diameter, very dark grayish 
brown, stiff, moist fill (CL), roots to 3 
inches, hair rootlets to 1 foot 

iameter, becoming very 

'Note: USCS Symbols in parentheses 
indicate visual classification 

000347 
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Project Title: Geotechnical Investigation OU2 Waste Units 

Drilling Method: Geoprobe Date Started: 09/26/95 
wlaugere 

Coordinates: N 477,778 E 1,379.051 Geologist: R. Nicks Date Completed: 09/27/95 



I 
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Ct NO: PO-154 

Coordinates: N 478.187 E 1,379,t 1 t 

000351 

Project Title: Geotechnicel Investigation OU2 Waste Units 

Drilling Method: Geoprobe Date Started: 09121 195 
wleugers 

Geologist: K. Ernst/J. Erjavec Data Completed: 0912 1195 



m 



Ct NO: PO-154 Project Title: Geotechnicel Investigation OU2 Weste Units 

Drilling Method: Geoprobe Date Started: 09/25/95 
wlaugers 

Notes: Samples collected per ASTM D 1586 and ASTM D 1587. Colors identified using Munsell Color Chart. Consistency based on Standard 
Penetration Resistence Velue. Screening readings are in units above background levels. Soils visual description per ASTM D 2488 and soil 
classification per ASTM D 2487. Soil descriptions interpreted from field logs and laboratory results. 
SS = Split-spoon Sample ST = Shelby Tube Sample - 

Coordinates: N 478,071 E 1,379,395 

Ground Surface Elevation: 576.0 it above MSL 

Depth 
(ft) 

Engineer: J. Dunlap Date Completed: 09/25/95 

GWLIDATE: 10.1 f t+BGS 
912519 5 

Page 1_ of 1 

0 

-~ - - - 

Description Semple Sample Sample Blow6 per 6" 
IUSCS Symbol]' No. Depth TvPe 

(ft) 

Lean clay with topsoil, dark yellowish 409900 0 - 0.5 B NA 
brown, moist, medium stiff, fine roots, 
fill (CL) 409901 0.5 - 1 .O B NA 

4.3 

Recovery Laboratory Tests 
(in) 

6 oc 

6 oc 

7.2 

Topsoil stops at 1 .O foot and becomes 
very stiff; roots stop at 3.5 feet 

Leen clay with sand, yellowish brown 
mottled with light grey, moist, stiff, fill, 
CL 

Silty sand, yellowish brown, moist, 
medium dense, fill (SM) 

Silty lean clay, yellowish brown, moist, 
medium stiff to stiff, fill CL 

Lean clay, greenish gray with silt, wet, 
medium stiff CL 

Silty sand, strong brown to brownish 
yellow, moist to wet, heevy iron 
staining, dense (SM) 

Finel boring depth = 10.0 feet 

+Note: USCS Symbols in parentheses 
indicate visual classification 
Coordinates are NAD 1927 

8.3 

B NA 6 oc 409902 ''O - '5 

409903 1.5 - 7.0 B NA 42 MC, GS, AL, SP, P, 

409904 7.0 - 10.0 B NA 60 MC, GS, AL, SP, P, 

I I I 



I 

1 3 L 3  9-2545 
0490t 

9 - 2 5 7 5  

- -  t 
- -  --I 

I 

RD I 2-0 a, - 1 

-. 
54 4 
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Project Title: Geotechnical Investigation OU2 Waste Units 

Drillina Method: Geoorobe Date Started: 09126195 

Ground Surface Elevation: 572.4 ft above MSL 

11 Coordinates: N 477,837 E 1,379,272 I Engineer: J. Dunlap I Date Completed: 09/26/95 
I 

GWLIDATE: None 9/26/95 Page _1. of 1 

Depth 
(ft) 

0 

5.6 

000355 

Description Sample Sample Sample Blows per 6" Recovery Laboratory Tests 
[USCS Symbol]* No. Depth Type (in) 

(ft) 

Lean clay with sand and gravel, dark 409909 0 - 0.5 B NA 6 oc 
yellowish brown, moist, stiff to very 
stiff, with roots and black nodules, 409910 0.5 - 1 .O B NA 6 oc 
some limestone, concrete and bricks 
(CLI 

Limestone and concrete pieces up to 
1.5 inches 

40991 1 1 .O - 1.5 B NA 6 oc 

409912 1 .5-  10.0 B NA 102 MC, GS. AL, CON,,, 
uu,,. cu,,, sp 

Lean clay with silt and gravel, 
yellowish brown, moist, stiff, fill, 
gravel up to 314 inch in diameter CL 

Lean clay with gravel, dark grayish 
brown, moist to wet, soft to medium 
stiff, black organic matter, fill CL 

Gravel stops at 8.3 feet, becoming 
olive at 9.2 feet 



5 4.4 
- -  %I -- 

Z O  1 
% -  8.0 

e.3 t - L 

I 

- -- - -  

I 



C t  NO: PO-154 Project Title: Geotechnical Investigation OU2 Waste Units 

Drilling Method: Geoprobe Date Started: 09/25/95 
wlauaare 

Coordinates: N 477,973 E 1,379,636 Engineer: J. Dunlap Date Completed: 09/25/95 

Ground Surface Elevetion: 572.3 ft above MSL GWLIDATE: None 9/25/95 Page 1 of 1 

Notes: Semples collected per ASTM D 1586 and ASTM 0 1587. Colors identified using Munsell Color Chart. Consistency based on Stenderd 
Penetration Resistence Value. Screening readings are in units above background levels. Soils visual description per ASTM D 2488 and 60it 

classification per ASTM D 2487. Soil descriptions interpreted from field logs and laboratory results. 
SS = Split-spoon Sample ST = Shelbv Tube Sample 

Depth 

rr0.8 
1.5 

4.4 

5.5 

I Description Sample Sample Semple Blows per 6" Recovery Laboratory Tests 
IUSCS Symbol]+ No. Depth T w e  (in1 

( f t l  

medium stiff with gravel up to 318 
r, with fine roots and 

112 inches in  diameter, brown to light 
olive brown, moist, very stiff, fill, CL 

o gravel and less sand below 

brown occasionally mottled with gray, 
medium stiff to very stiff, CL 



4.. 2 8 1  
I FEMP 

LITHOLOGIC LOG 

j-07 

c 

p" 

I 

00033'8 M 



I AD.o.7.10 
REMARKS 



Drilling Method: Geoprobe 
wleugers 

Date Started: 09/27/95 

Coordinates: N 477,807 E 1,379,552 

Ground Surface Elevation: 577.9 f t  above MSL 

Engineer: J. Dunlep Date Completed: 09/27/95 

GWLIDATE: None 9/27/95 Page 1 of _L 

Blows per 6" Recovery 
(in) 

-~~~ ~ 

NA 6 

NA 6 

oc 

oc 

NA 60 

2 8 7  

lit-spoon Sample ST = Shelby Tube Ser 

Sample 
No. 

Sample 
T w e  

Laboratory Tests Description 
IUSCS Symbol]* 

Sample 
Depth 

(ft) - 
B Lean clay, brown to brownish yellow, 

roots, moist, medium stiff, fill, 
occasional black nodules, fill (CL) 

409920 

409921 

0 - 0.5 

0.5 - 1 .O B 

oc 409922 

409923 

1 .o - 1.5 

1.5 - 5.0 

B 

B 

Some gravel beginning et 0.5 feet up 
to 314 inch in diameter 

MC, GS, SG, AL, CON,,, 
CU.,. SP Broken concrete 2.1 to 2.5 feet 

MC, GS, AL, SP, P, 409924 5.0 - 10.0 B 

Lean clay with send, light yellowish 
brown mottled with dark yellowish 
brown, moist, very herd, becoming 
only dark yellowish brown et 3.1 feet 
CL 

Becoming medium stiff to stiff et 6.3 
feet 

Silty lean clay, yellowish brown, moist, 
stiff CL 

Iron staining beginning at 8.4 feet 

Final boring depth = 10.3 feet 

*Nota: USCS Symbols in parentheses 
indicate visual classification 
Coordinates ere NAD 1927 

000360 
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C t  NO: PO-154 Project Title: Geotechnicel Investigation OU2 Waste Units 

Drilling Method: Geoprobe Date Sterted: 09/28/95 
wleugers 

~~~ _ _ _ _ _ ~ ~  _ _ _ _ ~  

Coordinates: N 477,307 E 1,379,382 

Ground Surface Elevetion: 577.4 f t  above MSL 

Description Sample I s\mdlle I Depth IUSCS Symbol] 
(ft) 

Engineer: J. Dunlap Date Completed: 09/28/95 

GWLIDATE: Page 1 of 1 

Lean clay with sand and gravel up to 
112 inch in diameter, dark yellowish 
brown, fine roots, moist, trace brick or 
clay tila, medium stiff, fill (CL) 

409935 0 - 0.5 

0.5 - 1 .O 409936 

Lean clay with gravel to 314 inch in 409937 1 .O - 1.5 
diameter, very dark grayish brown, 
moist, stiff, pieces of limestone up to 
4 inches in diameter, angular, fill CL 

Limestone stops at 4.0 feet 

, 

409938 .5 

Silty lean clay, dark yellowish brown 
mottled with light olive brown, moist, 
trace sand, stiff, occasional 
subgounded gravel to 1.5 inches in 
diameter, trace concrete, fill, trace 
brick. CL 

Metal wire at 7.0 feet 

Sandy lean clay, olive brown to olive, 
moist, medium stiff, trace iron slag or 
bottom ash, trace wood, fill CL 

Final boring depth = 10.1 feet 

'Note: USCS Symbols in parentheses 
indicate visual classification 
Coordinates are NAD 1927 

1 I 

(in) 

B l  NA 1 6  

B NA 102 

I 

Laboretorv Tests 

~ 

oc 

oc 

oc 



2 8 7  
FEMP ~loc3sblao-ooa] LITHOLOGIC LOG I .1, 

XMma )(o: 

-1- 

lV/n 

000364 



2 8 7  

C t  NO: PO-154 

Coordinetes: N 477,703 E 1,379,805 

Project Title: Geotechnical Investigation OU2 Weste Units 

Drilling Method: Geoprobe Date Started: 09/27/95 
w lau g e r 13 

Engineer: J. Dunlap Dete Completed: 09/27/95 
II 1 I 

Penetration Resistance Velue. Screening readings are in  units above background levels. Soils visual description per ASTM D 2488 and soil 

11 Ground Surface Elevation: 568.0 ft above MSL I GWLIDATE: None 9/27/95 Page 1 of 1 

it-spoon Sample ST = Shelby Tube Sari 

Description 
[USCS Symbol]* 

Lean clay with gravel up to 2 inches in 
diameter end rounded to subengular, 
brown, moist, stiff, fine roots, fill (CL) 

Lean clay with trece sand, dark 
yellowish brown, moist, very stiff, 
mottled with gray, occasional black 
nodules, fine roots CL 

Roots stop at 2.5 feet 

Becoming hard at 3.6 feet 

Lean clay, light olive brown, mottled 
with gray, moist, hard, occasional iron 
staining and black nodules, CL 

Few gravel beginning at 7.5 feet up to 
112 inch in diameter. subrounded 

Fat clay with silt, greenish grey, moist 
to wet, very stiff (CHI 

Final borina deoth = 10.0 feet 

+Note: USCS Symbols in parentheses 
indicate visual classification 
Coordinates are NAD 1927 

le 

Sample 
No. 

409927 

409928 

409929 

409930 

Sample 
Depth 

(ft) 

0 - 0.5 

0.5 - 1.0 

1 .0 -  1.5 

1.5 - 10.0 

Sample Blows per 6" .ziq-- 
B I NA 

+ 

Laboratory Tests 1 Recovery 
(in) 

6 I OC 



I 

4 2  t 

Ids 9-27? 

4m12.9 
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Ct NO: PO-154 Project Title: Geotechnicel Investigation OU2 Waste Units 

Boring No. G2-SB-102 Drilling Method: Geoproba Data Started: 0 9 / 2 7 / 9 5  
wlaugers 

Becoming moist and stiff at  1.5 feet 

with yellow brown, 
odules and iron 

moist, medium stiff, trace round gravel 

000367 
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Project Title: Geotechnical Investigation OU2 Waste Unite 

Drilling Method: Little Beaver Hyd. Date Started: 09/06/95 

I Auger I 
I 

(114 inch to 3/8 inch), dry, no 



os a 

- 
JIA 

SAA 



Ct NO: PO-154 Project Title: Geotechnical Investigation OU2 Waste Units 

Drilling Method: Little Beaver Hyd. Date Started: 09/05/95 

slag gravel up to 1 inch in diameter, 
some coal, dry, no plasticity, S M  

Gravel decreases with depth 

MC, GS, SG, AL, P,, SP, 

000371 
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C t  NO: PO-154 Project Title: Geotechnicel Investigation OU2 Waste Units 

Boring No. G2-SB-105' Drilling Method: Geoprobe Date Started: 09/26/95 
wlaugers 

Coordinates: Geologist: R. NickslD. Melancon Date Completed: 09/26/95 

Ground Surface Elevation: GWLIDATE: Page 1 of 1 

Notes: Samples collected per ASTM D 1586 end ASTM D 1587. Colors identified using Munsell Color Chart. Consistency based on Standard 
Penetration Resistance Value. Screening readings are in units above background levels. Soils visual description per ASTM D 2488 and soil 
classification per ASTM D 2487. Soil descriptions interpreted from field logs and laboratory results. 

I S S = !  

Depth 

it-spoon Sample ST = Shelby Tube Sample 
I 

Description 
IASTM Symbol] 

Sample I No. 

Composite sample of auger cuttings 
between 0 end 1.5 feet from Borings 
G2-BS-9 1 through G2-SB-94 

409982 

Sample 
Depth 

Sample Blows per 6" Recovery Laboratory Tests 
T w e  (in) 

(ft) 

0 -  1.5 B NA NA CON,,, SP 

'Administrative identification only; not 
actuallv a shallow boring location. 

000373 
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t NO: PO-154 Project Title: Geotechnical Investigation OU2 Waste Units 

Drilling Method: Geoprobe Date Started: 03/25/95 
wlaugers 

Ground Surface Elevation: I GWLIDATE: None 9/28/96 I P e g e L o f L  

~ 

Coordinates: 

Notes: Samples collected per ASTM D 1586 and ASTM D 1587. Colors identified using Munsell Color Chart. Consistency based on Standard 
Penetration Resistance Value. Screening reedings ere in  units above background levels. Soils visual description per ASTM D 2488 end soil 
classification per ASTM D 2487. Soil descriptions interpreted from field logs end laboratory results. 

Engineer: Date Completed: 09/25/95 

SS = Split-spoon Sample ST = Shelby Tube Sar 
1 

Description 
IASTM Symbol] 

Composite sample of auger cuttings 
between 0 end 1.5 feet from Borings 
G2-BS-96, G2-SB-99, G2-SB-100, and 
G2-SB-102 

*Adrninistretive identification only; not 
actually e shellow boring location. 

e II 

Sample Sample Sample Blows per 6" Recovery Laboratory Tests 
No. Depth Type (in) 

(ft) 

409915 0 -  1.5 B NA NA CON,,, SP 

I 
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APPENDIX D 

MODAL DIAMETER TESTS 
* 

E R G S  1 \VOLl :RSAPPS\RSDATA\ 
OU-2\PO-l54\FLY~FW'LJ 4/16/96, 4:04pm, Rev. No.: 0 

000377 



FIELD PROCEDURE FOR DETERMINATION OF MODAL DIAMETER TESTING' 

1. Expose each soil sample as received from the field to air at room temperature until dried 
thoroughly, but no more than seven (7) days. tightly break up the aggregations in a mortar 
with a rubber-covered pestle (DO NOT GRIND SAMPLE). Remove any rocks larger than about 
1 cm in average physical diameter. 

2. Prepare a nest of sieves with the following openings: 4 mm, 2 mm, 1 mm, 0.5 mm, and 0.25 
mm. Place a collector pan below the bottom sieve (0.25 mm opening). Determine the mass 
of each sieve and the pan prior to  preparing the nest of sieves. 

3. Determine the original mass of the sample. 

4. Pour the sample into the top sieve (4 mm opening), and place a lid on the top. 

5. Rotate the covered sievelpan unit by hand using broad sweeping arm motions in the horizontal 
plane. Complete 20 rotations at a speed just necessary to achieve some relative horizontal 
motion between the sieve and the particles. 

6. Determine the mass of each fraction. The sum of the masses retained on all the sieves used 
should equal closely the original mass of the quantity sieved. 

Note: Use a balance sensitive to  at least 0.01 g for determining the mass of each sieve, pan, and 
sample fraction. 

- -  

Adapted from a field procedure published in the EPA document (EPAl600/8-85/002), 'Rapid 
Assessment of Exposure to Particulate Emissions from Surface Contamination Sites' (page 23). 



MODAL DIAMETER TESTING 

Sieve Weight (9) % Cumulative Grain Size 
I Number Retained Retained 96 Retained 1/1000 inch 

2 mm 109.54 6.34 87.86 70.7 
I 4mm 1407.74 81.52 01.52 1 57.5 

i 1mm 84.24 4.00 92.74 39.4 ! -  0.5mm 53.52 3.10 95.04 19.7 
! 0.25 mm 31.69 1.84 97.67 9.8 

--- 

@Material: Soil 

Comments 

Sample Number: 
Customer Number: 

Batch Number: 

\ Pan 37.51 2.17 

Sample .Weight: 1726.88 grams 

99.85 

Balance Calibration: 

200194632. . 
41 0300 

Sieve-95- 060 

Boring No: 

2.0-6.0 fl 

Actual 300.00 Measured 300.00 

Actual 10.00 Measured 10.00 

grams 

grams 

50% 515-7 -i Checked By: 
61 II Approved 6v: ! / = H i &  - - ~  90% - _ _ _ ~  

Fib: G:'EPM'SEVEIl 

21 



MODAL DIAMETER TESTING 

Material: Soil 

'1 Sieve Weight (9) % Cumulative Grain Size 
11 Number Retained Retained % Retained 1 /lo00 inch 

4 mm 141 8.29 83.07 83.07 157.5 
I 2mm 83.07 4.87 87.93 78.7 
j 1 m m  78.1 5 4.58 92.51 39.4 

I 0.5mm 48.51 2.84. 95.35 19.7 
; 0.25mm 33.43 1.96 97.31 9.8 --- Pan 43.58 2.55 99.86 

Balance Calibration: 

I Comments 

Sample Number: 200194633 . 

Customer Number: 41 0303 
Batch Number: Sieve-95- 060 

Sample Weight: 1707.39 grams 

Actual 300.00 Measured 300.00 

Actual 10.00 Measured 10.00 

62-1 64 

6.B10.0 R 

grams 

grams 

a 
W z s 
W 
LI 

GRAIN SIZE (l/lOOO INCH) 

- __ - 
Grain Size R e _ t a ~ ~ d ~ - ~ ~ - ~ -  I Name I Date 

j 12/28/95 

I 

_____ - - - - - 40% >/ j7.5: Analyzed By: iH.J.VOLK . 
I / * c  

50% 7 1 7  . -LLs--- Checked By: I lZ%Y%-- 
90% 61 8 1  Approved By: 

22 



. MODAL DIAMETER TESTING 

Sieve Weight (9) % Cumulative Grain Size + 

@Material: Soil 

i 
j 

I 
I 
I 

Balance Calibration: 

Number Retained Retained % Retained 1 /lo00 inch Comments 
4mm 1 394.1 7 81.37 81.37 157.5 

I- 2mm 94.1 7 5.50 86.86 70.7 
1mm 83.79 4.89 91.75 39.4 

0.5mm 
0.25 mm 56.07 3.27 98.60 9.8 

61.35 3.58 95.33 19.7 I 

Sample Number: 200194634 
Customer Number: 410305 

Batch Number. Sieve-95- 060 

1 Pan 

Sample Weight: 1713.46 grams 

--- 20.75 1.21 99.82 

Actual 300.00 Measured 300.00 

Actual 10.00 Measured 10.00 

G2-164 

10.0-1 4.0 R 

grams 

grams 

_. 

SIEVE ANALYSIS 
2001 94634 

w 

GRAIN SIZE (1/1000 INCH) 

23 



MODAL DIAMETER TESTING. 

Material: Soil 

Balance Calibration: 

Sample Number: 200194635 
Customer Number: 41 0555 

Batch Number: Sieve-95- 060 

GZ-169 

2.0-6.0 ft 
Sample Weight: 1646.1 7 grams 

Actual 300.00 Measured 300.00 grams 

Actual 10.00 Measured 10.00 grams 

GRAIN SIZE (l/lOOO INCH) 

-- 
Date 

-- 
&- Grain Size Retainz-d- - __ Name 

Y 40% >J  > 7 4  3 H ~ ~ L K  - , 12/28/95 I 

50% 7 J 3  7.3’ 
90% 41 / , 2 < 7 4 & ? - -  I 

__ -- - -- 
Analyzed By: 

p y e  7 

/ /  

- 
/ 

SIEVE ANALYSIS 
2001 94635 

24 



MODAL DIAMETER TESTING Sample Number: 200194636 
Customer Number. 410556 

w a t e r i d :  soif Batch Number. Sieve-95- 060 

Sample Weight 1547.25 grams 

Balance Calibration: Actual 300.00 Measured 300.00 grams 

Actual 10.00 Measured 10.00 grams 

SIEVE ANALYSIS 
200194636 

Name 1 Date 
- ,  Analyzed By: ,H.J.VOLK A ' 12/28/95 40% 7 / 5 1  5 

90% 68 I1 Approved Bv: 

~- 
, Grain Size Reljained- i 

I 
t 

- Checked By: I i ~ - 2 4 -  1 1 ' )  7 /  7 q . + y -  ! 
50% 7 /57  43 

nk ti:EPM\SEVEI 

25 
000383 



MODAL DIAMETER TESTING Sample Number: 
Customer Number: 

Material: Soil Batch Number: 

1 
! 
1 
I 
j 
I : 

' 

I 

Balance 

Sieve Weight (9) 96 Cumulative Grain Size 

4 m m  1 393.1 0 87.1 7 87.1 7 157.5 
2mm 71.61 4.48 91.66 78.7 
lmm 53.61 3.35 95.01 39.4 

31.1 7 1.95 96.96 19.7 0.5mm 
0.25 mm 19.23 1.20 98.1 6 9.8 

Pan 28.21 1.77 99 93 --- 

Number Retained Retained % Retained 1/1000 inch Comments 

Calibration: 

Sample Weight: 1598.05 grams 

Actual 300.00 Measured 300.00 

Actual 10.00 Measured 10.00 

2001 94637 
41 0557 

Sieve-95- 060 

10.0.14.0 R 

grams 

grams 

W 

I- 

3 
I 
3 
0 

2 
4 

SIEVE ANALYSIS 
2001 94637 

i l l !  - . .  . ,  . .  
, : I  . -- 

I i - . , 

86' ' 

1 

0 20 40 ' 60 I 80 1 100 1 -120 I 140 160 
10 30 50 70 90 110 130 150 

GRAIN SIZE (l/lOOO INCH) . 

Grain Size Retained - I Name I Date 
I 

40% 7 / 5 7  y- Analyzed By: i 12/28/95 I 

50% 715 Checked By: 
90% 

f i b  G:'€P.WSlEVE8 

OOQ38 "k 26 

J * 



APPENDIX E 

COMPACTION CURVES 

E R A F S I  \VOLI :RSAPPS\RSDATA\ 
OU-I:W-I W,FLY&SFWU .1:16/96. 4:OJprn. Rev. Y I ~ . :  0 
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Boring: G2-93-93  Somple Number: 409991 Depth: 1.5-7.0 f t  

Description: Liqht Olive Brown Leon Clay with Sand (Fill) CCLI 

Optimum Moisture Content: 18.2% Moximum Dry Density: 100.5 Ibs/ f t ’  

Specific Grovity: 2.58 Compoction Method: ASTM D 698 Method A 

Lob: Advanced Terra Testinq, Inc. Dote Tested: 10/24/95 





Boring: G2-SB-95 Somple Number: 409895 Depth: 1 .5-5.0 f t  

Description: Liqht Brownish  Gray  L e a n  Clay CCLI 

Optimum Moisture Content: 14.3% Moximum Dry Density: 118.2 I b s / f t 3  

Specific Grovity: 2 .74 Compoction Method: ASTM D 6 9 8  Method  A 

Lab: Advanced T e r r a  Test inq,  Inc. Dote Tested: 10 /05 /95  

c 
g 

$ 
g MOISTURE CONTENT 

IN PERCENT OF DRY WEIGHT 

000391 
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Boring: G2-'36-96 Somple Number: 409903 Depth: 1.5-5.0 f t  

Description: Dark Yellowish 6 r o w n  Lean  Clay (Fill) CCLI 

Optimum Moisture Content: 16.31 Moximum Dry Density: 115.2 Ibs / f t3  

Specific Grovity:  2.75 Compoction Method: ASTM D 698 Method A 

Lob: Advanced Terra Testinq, Inc. Dote Tested: 10/05/95 

000392 



Boring: G2-SB-96 Somple Number: 409904 Depth: 5.0-10.0 f t  

Description: Dark Yellowish B r o w n  Lean Clay (Fill) CCLI 

Optimum Moisture Content: 12.81 Moximum Dry Density: 122.8 Ibs / f t3  

Specific Grovity: 2.72  Compoction Method: ASTM D 698 Method A 

Lob: Advanced Terra Testinq, Ins. Dote Tested: 10/05/95 

I 

I I I I :\y I 

I 
I 

I I 
I 
I 

I 

I 

I I I 

I 
I 
I 

I I 

I I I 
I 

I I I I 

I I I I C  

For Specific Gravity 

I 

I 

I 2.70 
2.60 

I I I I I I 

I I I I 

I 
I 
I 

I 
I 

I 
I 

I I I I 

I I 
I 

I 

I 
I 

I 

I 

I 

5 10 15 20 

MOISTURE CONTENT 
IN PERCENT OF DRY WEIGHT 
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G2-SB-96  
Boring: -99-100-102 Sample Number: 409915 Depth: 0.0-1.5 f t  

Description: Yellowish Brown Lean Clay (Visual) 

Optimum Moisture Content: 17.2% Maximum Dry Density: 109.0 Ibs / f t 3  

Specific Grovity: 2.77 Compaction Method: ASTM D.  698 Method A 

Lab: Advanced Terra Testinq, Inc. Date Tested: 10/05/95 

Note: Standard E f f o r t  

10 15 20 

MOISTURE CONTENT 
IN PERCENT OF DRY WEIGHT 

000394 
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Boring: G2-SB-97A Somple Number: 409912 Depth: 1.5-10.0 f t  

Description: Dark Yellowish Brown Sandy Lean Clay (Fill) CCLl 

Optimum Moisture Content: 12.91 Moximum Dry Density: 121.0 Ibs / f t3  

Specific Gravity: 2 .70 Compaction Method: ASTM D 698  Method A 

Lab: Advanced Terra Testinq, Inc. Dote Tested: 10/05/95 

000395 
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Boring: G2-SB-98 Somple Number: 409908 Depth: 1.5-10.0 f t  

Description: Yellowish Brown Lean Clay CCLI 

Optimum Moisture Content: 15.8% Moximum Dry Density: 115.8 Ibs / f t J  

Specific Gravity: 2.75 Compaction Method: ASTM D 698 Method A 

Lab: Advanced Terra Testinq, Inc. Dote Tested: 10/05/95 

000396 
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Boring: G2-SB-99 Somple Number: 409923 Depth: 1.5-5.0 f t  

Description: Liqht Yellowish Brown Lean Clay with Grovel  (Fill) CCLI 

Optimum Moisture Content: 17.5;.. Moximum Dry Density: 110.5 Ibs/f t ’  

I I I I 
5 10 15 20 25 

MOISTURE CONTENT 
IN PERCENT OF DRY WEIGHT 

000397 



Description: Yellowish Brown Lean Clay CCLI 

Optimum Moisture Content: 16.0% 

Specific Grovity: 2.81 Compoction Method: ASTM D 698 Method A 

Lob: Advanced Terra Testinq, Inc. Dote Tested: 10/05/95 

Moximum Dry Density: 115.0 Ibs / f t3  



r 

Boring: G 2  - SB - 100 Somple Number: 409935 Depth: 1.5-10.0 f t  

Description: Dark Grayish Brown Gravelly Lean Clay w.  Sand (Fill) CCLI 

Optimum Moisture Content: 13.51 Moximum Dry Density: 119.0 Ibs/ f t3  

Specific Grovity: 2.73 Compoction Method: ASTM D 698 Method A 

Lob: Advanced Terra Testinq, Inc. Dote Tested: 10/05/95 

000399 



... 

Boring: G2-SB-101 Somple Number: 409930 Depth: 1.5-10.0 f t  

Description: Liqht Olive Brown Lean Clay CCLI 

Optimum Moisture Content: 16.01 Moximum Dry Density: 114.0 Ibs/ f t5  

Specific Gravity: 2.76 Compoction Method: ASTM D 698 Method A 

Lob: Advanced Ter ra  Testinq, Inc. Dote Tested: 10/05/95 

:\\ I 

I I 

I 

I 
I 
I I 

I 
I 

I I I \\ ' 
I I I I 

I I I 

I I I I I I I I I \', I\ 

I I 

I I I 
I I 

I 
I I I I I : / \  
I I I I 

I I I 
I I 
I I I 

I y 
I I I I f I 1 I I I I I I ! I , I I I I ;\:: I I 

- - - -  1 _ _ - _ _ I  - - - _  1 o--- 
I I I I I I 

I I I I I 
I I I I I I 

I 

I 
I 

I 

- 

I I I I I I I 
I I I I I I 1 I 
I I I 1 I I I I 
I I I I I I I I 

I I I I I I I I 

I I I I 1 I I I I 

I I I I I I I I I 

I I I f 

5 10 15 20 

MOISTURE CONTENT 
IN PERCENT OF DRY WEIGHT 
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rc. 2 8 7  

Description: Dark Grayish Brown Clayey Gravel w i t h  Sand (Fill) CGCI 

Optimum Moisture Content: 12.5% 

Specific Gravity: 2.70 
Lob: Advanced Terra Testinq, Inc. Dote Tested: 10/05/95 

Moximum Dry Density: 121.9 Ibs / f t3  

Compoction Method: ASTM D 698 Method 8 

'2 
3 
2 
i 

?, 
t 
i 
P 

I 

g 

2 
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MOISTURE CONTENT 
IN PERCENT OF DRY WEIGHT 
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APPENDIX F 

ERAFSl\VOLl :RSAFTS\RSDATA\ 
OU-2W- 154WLY&FWU 

MOHR CIRCLES 

4/16/96,4:04pm, Rev. No.: 0 
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UU TRlAXlAL COMPRESSION TESTS - REMOLDED 85 PERCENT MDD 

AT OR NEAR OPTIMUM MOISTURE CONTENT (ASTM D 698) 

ERAFS 1 \VOL 1 :RSAPPS\RSDATA\ 
0U-2\po-154\FLy&sFWU 4/16/96,4:04pm, Rev. No.: 0 

00040s 



Deviator 

(PS 

Delta 
Pore 

Pressure 
( ps f 1 

Triaxial Compression Tes t  Report 
Bor ing No. G 2 - S B - 9 7 A  Sample No. 409912 Depth  1.5-10.0 f t  Descr ip t ion - Dark Yellowish Brown Sandy Le,an Clay (Fill) CCLJ 

* Cohesion F r i c t i on  
Angle (ps f )  

.I200 

1000 

800 

600 

400 

2 0 0  

0 

0' 

I 
0 200 400 600 800 2000 2 2 0 0  2400 2600 2800 3000 1600 1800 1000 1200 1400 

Normal S t r e s s ,  p s f  

II I I  I) Type of Test: UUrB5.- Sinqle Point I( Failure Criteria: Maximum Deviator Stress Sample Type: Remolded 

Depth 
( feet )  

~~~ ~ ~ 

Moisture 
Content (1) 

I 

Total 
Unit 

Weight 
(pcf )  

Dry  
Unit 

Weight 
(pc f )  

Total 
Confining 
Pressure 
(sigma 1 

(psf)  

Major 
Principal 
Stress 

(sigma 1 
(psf)  

Spec. 
No. 

Axial 
Strain 
(1) 

Boring No. 

G2-SB-97A 

Principal 
Stress 
Ratio 

1.51 

Initial I Final 

409912 116.9 103.9 0.25 735 I N/A 1440 2175 

1.5- 10.0 + I I 
1. Saturated Test. 

2. N / A  = Not Applicable 
CAD FILE: /USR/REF2/OU2/P0154/P0154/DGN/409912MO.DGN (SKX04087)  

I 
000486 



Total 
Unit 

Weight 
(pcf)  

Dry 
Unit 

Weight 
(pcf )  

Triaxial Compression Test  Report 
Bor ing No. G2-SB-100 Sample No. 409938 Depth  1.5-10.0 f t  Description - Dark Grayish Brown Gravelly Lean Clay w. Sand (Fill) CCLI 

1200 

1000 

800 

600 

400 

200 

0 

f 

1400 1800 2000 2200 2400 2600 2800 3000 1600 1000 1200 0 200 400 600 800 

Normal  S t r e s s ,  p s f  

rI 1 1  Type of  Test: UUrB5 - Sinqle Point Failure Criteria: Max. Deviator Stress Sample Type: Remolded 

Spec. Moisture 
Content (%I 

Initial Final 

No. 1 , Delta 
Pore 

Pressure 
(psf )  

Total 
Confining 
Pressure 
(sigma ) 

(psf) 

Major 
Principal 
Stress 

(sigma ) 

(psf )  

Depth 
( feet )  

Boring No. 

G2-SB-100 

Axial 
Strain 
(1) 

Deviator 
Stress 
( p s f )  

Principal 
Stress 
Ratio 

0.34 N / A  1440 2035 1.41 102.0 115.9 595 

1.5 - 10.0 

1. Saturated Test. 

2. N/A = Not Applicable 
CAD FILE: /USR~REF2~OU2/P0154/P0154/DCN/409938MO.DGN (SKX04088) 

. I  

I 
000407 



Axial 
Strain 

( % )  

Deviator 
Stress 
(psf 1 

k .  

Triaxial Compression Tes t  Repor t  
Bor ing No. G2-SB-103 Sample No. 409808 Depth  1.5-10.0 f t  Descr iDt ion - Black Siltv Sand (Ash)  CSMl 

1200 

1000 

800 

600 

400 

200 

0 
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 

Normal S t r e s s ,  p s f  

Type of  Test: LUr85 Sinqle Point Sample Type: Remolded Failure Criteria: Maximum Deviator Stress 

Spec. 
No. 

Delta 
Pore 

Pr essur E 
(psf )  

~ ~ Major 
Principal 
Stress 

(sigma 1 
(psf)  

Moisture Total 
Unit 

Depth 
( feet )  

Confining Total 

e ssur e 
(sigma,) 

Boring No. Principa 
Stress 
Ratio 

109808 24.5 I 72.4 I 61.1 1 49.1 N/A 1913 1.33 

G2-SB-103 1.5-10.0 

I 

1. Saturated Test. CAD FILE: /USR/REF2/OU2/P0154/P0154/DGN/409808MO.DGN (SKX04030) 
000408 2. Standard Proctor Compaction Data for  G2-SB-103, "409808: MDD=62.0 pcf ,  OMC.35.91 

3.  N/A = Not Annlicoble CAD FILE: SKX04030.DGN 



CU TRlAXlAL COMPRESSION TESTS - REMOLDED 85 PERCENT MDD 0 AT OR NEAR OPTIMUM MOISTURE CONTENT (ASTM D 698) 

ERAFS l\VOLl :RSAFTS\RSDATA\ 
OU-2W- 154\nY&SFWU 4/16/96,4:04prn, Rev. No.: 0 

008403 



Triaxial Compression Test  Report  

Boring No. 

G 2  -SB -9 1 

- - A -  Bor ing No. G2-SB-91 Somple No. 410000 Depth  1.5-10.0 f t  Descr ip t ion - Black Si l ty Sand (Ash) CSMI 

Delta Effective Major 
Pore Confining Principal Principal 

Total Dry 

Stress Weight Weight Strain (%)  Stress Pressure Pressure Stress 
(psf)  (psf )  (sigma,) (sigma,) Ratio 

(psf )  (psf )  

54.6 2.49 3131 1786 1094 4225 3.86 

54.8 1.50 2287 749 691 : 2978 4.31 

54.9 1.99 2154 327 393 2547 6.48 

Axial Deviator 
Depth Spec. Moisture 
( f e e t )  No. Unit 

Initial Final (pcf )  (Pcf) 

Content (%I Unit 

- ---~ 
A 29.7 62.5 70.8 

1.5-10.0 B 30.1 64.3 71.3 

C 29.3 73.0 70.9 
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Total 

Weight 

Spec. Moisture Depth 
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Delta Effect ive Major 

Stress 
(psf)  (psf )  (sigma,) (sigma Ratio 

Dry Axial Deviator Pore Confining Principal Principal Unit 
Weight 
(pcf )  

Strain Stress Pressure Pressure Stress 

(psf)  (psf)  

0 500 1000 1500 2000 2500 3000 3500 4000 4 5 0 0  5 0 0 0 .  5 5 0 0  6000 6500 7000 7500 

1.5-10.0 

Normal  Stress ,  p s f  

49.4 2.51 2537 1958 922 3459 3.75 A 30.4 72.8 64.4 

49 8 2.63 1607 965 475 i 2082 4.38 8 29.9 75.7 64.7 

C 30.3 76.6 65.4 50.2 6.72 980 562 158 1138 7.19 

Type of  Test: CU w/pp -CUrB5 Sample Type: Remolded Failure Criteria: Maximum Deviator Stress 

Boring No. 

G2-SB-92 
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Bor ing No. G 2 - S B - 9 3  Sample No. 409991 Depth  1.5-7.0 

Depth 
( feet )  

1.5-7.0 

f t  

Delta Effect ive Major 

Strain Stress Pressure Pressure Stress 
(psf)  (psf )  (sigma,) (sigma, Ratio 

(psf) (psf)  

Spec. Total Dry Axial Deviator Pore Confining Principal Principal 
Moisture 

Unit Content (I.) Unit No. 
Stress Weight Weight 

Initial Final (Pcf) (pcf)  

2.46 

0.40 1852 547 893 2745 3.07 

4.43 

A 18.8 31.6 101.0 85.0 0.67 2184 1382 1498, 3682 

B 18.9 32.9 100.3 84.4 

C 18.7 34.0 101.4 
I 

346 I 1530 85.4 0.40 1185 374 
I 

Descr ip t ion - Liqht Olive Brown Leon Clay w i t h  Sand (Fill) CCLI ' 

Normal Stress ,  p s f  

Type of Test: CU w/pp -CUrB5 Sample Type: Remolded Failure Criteria: Maximum Deviator Stress 

Boring No. 

G2-SB-93 

000412 



3000 

2500 

2000 

1500 

1000 

500 

0 

A 

Triaxial Compression Tes t  Report  

12.9 18.5 116.7 

6orinq No. G2-SB-97A Sample No. 409912 Depth 1.5-10.0 f t  Description - Dark 

0.72 

0.72 

Yellowish Brown Sandy 

1006 749 691 1 1698 2.46 

781 403 317 I 1098 3.47 

Lean Cloy 

- 2 8 7  

(Fill) CCLI 

Cohesion Fr ict ion 
( p s f )  Angle 

2 5" 
0 15 O 

Effect ive 0 
To tal 

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500  

Normal S t r e s s ,  p s f  

Type o f  Test: 

Boring No 

G2-SB-97A 

cu w/pp -CU& Sample Type: Remolded Failure Criteria: Maximdm Deviator Stress 

Depth 
( f e e t )  

1.5- 10.0 

1. Saturated Test 

I I 

Moisture Total 

Weight 

Dry 
Unit 

Weight 
(pcf) 

103.2 

103.6 
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Triaxial Compression Test  Repor t  

Dry Axial Deviator Unit Strain Stress 

Depth Spec. Moisture Total 
( f e e t )  

Weight Weight (psf) (pcf) 

Boring No. G2-SB-99 Sample No. 4 0 9 9 2 3  Depth 

A 

B. ~ G2-SB-99 I 1.5-5.0 

1.5-5.0 

17.2 22.5 110.2 94.0 1.72 2234 

17.3 25.1 110.8 94.5 0.61 1070 

"-287 

C 

f t  Descript ion - Light Yellowish Brown Lean Cloy w. Grovel (Fill) CCLJ 

94.2  0.61 783 17.6 27.8 110.8 

Cohesion ( p s f )  Fr ict ion Angle 

26' Effect ive 0 
Total 0 15 

2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 0 500 1000 1500 

Normal  Stress ,  p s f  

IType of Test: CU w/pp -CU,85 Sample Type: Remolded Failure Criteria: Maximum Deviator Stress 

Major 
Principal 
Stress 

(sigma 1 
(psf) 

Principai 
Stress 
Ratio 

Zp- 
3.47 

CAD FILE: /USR/REF2/0U2~P0154~PO154/DGN/40~923MO.DGN (SKX04093) 
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TYPICAL ENGINEERING PROPERTIES OF FLY ASH 
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