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L O  Introduction 
IT Corporation (IT) has prepared this Excavation Plan for the Fernald Environmental Management 
Project (FEW) Operable Unit 1 (OU1) in accordance with the scope of work, operational phase 
technical requirements. As required, this Excavation Plan defines all activities, actions, and require- 
ments necessary to properly and safely perform all excavation activities in codommce with 
applicable regulations and requirements. The Excavation Plan contains descriptions of the processes 
to be used in the excavation of waste materials from each of the various waste units (Waste Pit 
Nos. 1 through 6, the Burn Pit, and the Clearwell) and the transfer of these materials to the 
remediation facilities. The plan also discusses the needed coordination with Fluor Daniel Fernald 
(FDF) relative to the soils excavation. 

This Excavation Plan addresses the following topics as listed in the scope of work: 

Overall excavation sequence, methods, and approach 

Criteria (including slope stability and bearing capacity of the waste material) and 
assumptions 

Profiles, sections, and details of the pits as they currently exist 

Material handling considerations, including considerations specific to the handling of 
non-typical wastes 

Potential construction dewatering 

Leachate and storm water run-on or runoff management and approach to minimize 
leachate infiltration to the aquifer 

Excavation sequencing and processes to be used in the excavation of individual waste 
pits, with plans and sections 

Manpower requirements and equipment selection for waste excavation and transport 

Proposed stockpile areas for potential blending and segregation 

Debris management and segregation 

Air monitoring 

Dust and hgitive emissions controls 

Equipment changeout facilities and procedures . 

Interim and final grading. 
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The Excavation Plan is divided into six sections. Section 1.0 provides the requirements of the plan 
along with an overview of the FEMP, FEMP facility material processes and resulting wastes, 
material processes, major waste types, and criteria and assumptions. A description of the contents 
of Sections 2.0 through 8.0 is presented below. 

Section 2.0 describes the OU1 area in general. A physical description and operational history of 
each waste storage area within the OU1 boundary is provided. Waste t y p s  and estimated quantities 
of wastes disposed of in each waste storage area is discussed. 

Section 3.0 outlines mobilization activities pertaining to equipment and site preparation, and 
equipment staging. Documentation forms and personnel training records are also discussed. 

Section 4.0 outlines the overall excavation approach for the waste pits and provides a detailed 
excavation sequence consisting of 19 phases. Enginexzing controls pertaining to the waste pit berm 
and waste stability, and Waste Acceptance Criteria (WAC) are presented. Waste pit excavation 
methodology, material handling including non-typical waste, material hauling procedures as well 
as interim and final site grading plans are discussed. Manpower and earthmoving equipment 
requirements to perform excavation and material hauling tasks are defined. 

Section 5.0 discusses project environmental controls including dust and fugitive emissions control. 

Section 6.0 discusses the management of contact and non-contact storm water during waste pit 
excavation as well as methods which will be employed to minimize subsurface infiltration and 
excavation dewatering. 

Section 7.0 discusses real-time monitoring. 

Section 8.0 discusses the surveying requirements. 

A site facilities layout showing the waste pit area and proposed remediation facilities is presented 
in Figure 1-1. 

1.1 FEMP Overview 
The FEW is a 1,050-acre, government-owned, contractor-opemkd kility located in southwestern 
Ohio approximately 18 miles northwest of downtown Cincinnati. The facility is located just north 
of Fernald, Ohio, a small farming community, and lies on the boundary between Hamilton and 
Butler Counties. Of the total site area, approximately 850 acres are in Crosby Township, in 
Hamilton County; 200 acres are in Ross and Morgan Townships, in Butler County. 

The primary mission of the FEW during its 37 years of operation was the processing of feed 
materials to produce high purity uranium metal. These high purity uranium metals were then 
shipped to other U.S. Department of Energy (DOE) or U.S. Department of Defense @OD) facilities 
for use in the nation’s weapons program. 
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Production operations at the FEMP occuned in the fencedin, 136-acre tract of land now referred to 
as the former production area, located near the center of the property. Liquid and solid wastes were 
gen& by the various operations at the FEMP between 1952 and 1989. Before 1984, solids and 
slurries wastes from FEMP processes were deposited in the on-property waste storage area. This 
area, located west of the former production area, includes six low-level radioactive waste storage 
pits; two earthen-bermed concrete silos containing K-65 residues; one concrete silo containing metal 
oxides; one mused concrete silo; two lime sludge ponds; a burn pit; a clearwell; a solid waste 
landfill; and a biodenitrification surge lagoon (BSL) to treat wastewater. 

In 1986, the U.S. Environmental Protection Agency @PA) and DOE en- into a Federal Facility 
Compliance Agreement (FFCA) covering environmental impacts associated with the FEMP. 
Production operations at the facility were suspended in 1989 and focus was shifted to environmental 
restoration and waste management activities. 

1.2 FEMP Facility 
Several chemical and metallurgical processes were used at the FEMP for the manufactwe of uranium 
metal products. These processes occurred in 7 of the FEMP’s more than 50 production, storage, and 
support buildings. In general, the wastes generated at FEMP facilities, as well as some wastes 
shipped fiom other DOE/DoD facilities, were disposed of on the property. 

PmCesse~ and ResuMing Was- 

1.2.1 MS&d8/ PrrOCeSSeS 
Impure starting materials, or feed materials, were first introduced into the process through a 
sampling plant. Here the materials were sampled to determine their uranium concentrations and their 
uranium enrichment status. Ore concentrates and impure feed rnaterials h m  a recovery plant were 
transferred to a refinery, where they were dissolved in nitric acid. The d u m  was then purified 
through solvent extraction to yield a solution of uranyl nitrate. Evaporation and denitrification 
converted the uranyl nitrate solution to uranium trioxide PO3)  powder. 

0 

Beginning in 1962, U03 recycle tailings containing trace quantities of fission products and 
transuranics were received fiom two DOE facilities, the W o r d  and Savannah River plants, for 
reprocessing to metal. Uranium trioxide was introduced to a green salt plant, where it was reduced 
with hydrogen to form uranium dioxide (UOd and then converted to uranium tetratluoride (W4) by 
reacting with anhydrous hydrogen fluoride. The UF4 was then transported to a metals production 
plant, a special materials plant, and a pilot plant, where it was blended with magnesium metal 
granules and placed in a closed refractory-lined steel pot. At approximately 1,200 degrees 
Fahrenheit (EF), the UF4 (500 pounds [lb]) and the magnesium would initiate an exothermic 
reaction. The result was a 300 to 375 lb piece of pure uranium metal shaped like a gentleman’s 
derby and referred to as a derby. Magnesium fluoride slag also resulted as a by-product of this 
process. About half of the magnesium fluoride slag was then reused to line the fbmace pots. 

Small amounts of thorium were processed at the FEMP on several occasions h m  1954 through 
1975. The FEMP served as the thorium repository for DOE and storage facilities were maintained 
on the property for a variety of thorium materials. Thorium materials are no longer being received 
at the F E W  for storage. Existing thorium inventories have now been declared waste and am being 
overpacked for shipment to DOE’S Nevada Test Site (NTS) for disposal. 
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1.2.2 Major Waste Tvpes 
A wide variety of materials were disposed of in the waste pits, but the overwhelming percentage of 
waste pit contents, both in mass and volume, is general sump sludge, neutralized nBnate, and 
magnesium fluoride. The following descriptions include these and other significant waste streams: 

General Sump Sludge - The general sump consisted of a series of batch tanks that 
received filtrates fiom the various processing plants, wastewater from the laboratory, 
and general decontamination and cleanup water. Prior to discharging the filtrate to the 
general sump, the waste streams h m  the individual procesSing plants were neutralized 
and filtered to remove the d u m .  

Filtrate in the general sump was neutralized with lime (calcium oxide - CaO) to obtain 
maximum precipitation of radioactive materials and other elements, then mixed with 
air to maintain the solids in suspension for discharge to the waste pits as slurry. After 
1984, the solids were settled, and the remaining liquid was pumped to the waste pits. 
The settled solids were transfad to the processing plant for filtering and packaging 
for disposal. The filtrate h m  the processing plant filtering operation was returned to 
the general sump. 

Many substances would have precipitated with the lime neutralization in the general 
sump. Because the wastewater had been filtered in the individual processing plants, 
it has been assumed that half of the nonuranium solids deposited in the waste pits hm 
the general sump was lime (calcium oxide). The remaindex is identified as 
“Unaccounted” since its exact composition is unknown. 

Neutralized Raffmate - In the refinery operation, d u m - b e a r h g  feed materials 
were digested in nitric acid to solubilize the uranium. The uranium was then extracted 
fiom the nitric acid. The remaining nitric acid, impurities associated with the materials 
being processed, and small quantities of insoluble, nonextractable uranium am r e f d  
to as “raffinate” solution. Before 1960, these raffinates were calcined (cold metal 
oxide) before disposal. If the raffinate resulted from the processing of ores or ore 
concentrates with a high radium content, it was called “hot raffhate,” and was 
neutralized and pumped, as a slurry, to the silos. Otherwise, the calcined &inate was 
called “cold metal oxide,” most of which was also placed in silos. It is likely that 
some “hot raflkates” were mixed with cold metal oxides and deposited in Waste Pit 
Nos. 2 and 3. After 1960, the process gradually progressed to neutralization of the 
railinate slurry, resulting in “neutralized raffinates.” 

The neutralized raffinates generated fkom the recovery of uranium from process 
residues were different than that generated fiom processing ore concentrates. The 
residues were generated fiom process operations residues and had a uranium content 
above the Economical Discard Level (EDL), so the residues were reprocessed to 
recover the uranium. Because the residues had already been processed, the primary 
impurities were corrosion products from the process itself. 
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The neutralized m t e s  primarily Contained the impurities iiom the ore concentrates 
and residues, nitrates, lime, uranium, and ranged in color h m  yellow to blue, 
including brown, orange, and red. The color depended on the primary impurities 
included. The neutralized raffinates were deposited in slurry fom to Waste Pit Nos. 3 
and 5, with a small amount deposited in Waste Pit No. 2. 

0 
, 

Magnesium Fluoride (MgF2) - The reduction of UF, (green salt) using magnesium 
metal to produce uranium metal generates MgF, slag. This material was deposited in 
the waste pits in primarily three forms: 

- Depleted Slag - The reduction of depleted UF, generated depleted MgF , slag. A 
small amount of C-oxide was deposited in Waste Pit Nos. 1 and 2 fkom 1955 to 
1963. C-oxide was generated when dolomite was used to line the reduction pots, 
before magnesium fluoride was used for that purpose. The remainder of the depleted 
slag was deposited in Waste Pit Nos. 4 and 6. 

- Trailer Cake - Prior to 1965, uranium was Tecovered h m  MgF, slag by reducing 
normal and enriched UF,. The uranium was recovered by first being dissolved in 
hydrochloric acid and then precipitated. The insoluble materials remaining after the 
acid digestion were filtered out and the resulting trailer cake transported to Waste Pit 
Nos. 1,2,3, and 4. This material was r e f d  to as trailer cake. 

In addition to the trailer cake generated by the reduction of UF, produced on site, the 
facility received depleted C-oxide and Interim Reprocessing Plant residues (IRP 
tailings) from Mallinckrodt Chemical Works (MCW) h m  1959 to 1965. The IRP 
tailings had already been processed to recover some of the uranium. Both of these 
materials were reprocessed to recover as much uranium as possible. The resultant 
residue was transported to Waste Pit No. 3 as trailer cake. 

- Slag Leach Slurry - After 1965, milled MgF2 slag h m  the reduction of normal and 
enriched UF, was transf- to the refinery for recovery of uranium. The uranium 
was recovered by dissolving it in nitric acid, followed by extraction and 
denitrification. The insoluble materials left over after the acid digestion were filtered 
out, reslurried, mixed with lime (calcium oxide) to a pH of around 11, and pumped 
to the waste pits. This material, known as slag leach slurry, was deposited in Waste 
Pit No. 3 from 1965 until Waste Pit No. 5 was completed in October 1968, and then 
in Waste Pit No. 5. 

Other Waste Streams - 0 t h ~  wastes known to have been deposited in the waste pits 
in significant quantities or the presence of which may be of concern h m  an 
environmental standpoint include: 

- Depleted Residues - Various residues were generated h m  the processing of 
depleted materials. These residues included wastes from the packaging of depleted 
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products. A wide variety of material size, density, and uranium content are 
represented in these residues. 

The materials include the following (taken fiom actual records of discards): 

a. Contaminated rags, paper, and polyethylene 
b. Contaminated asbestos material 
c. Dust collector bags 
d. Scrap salts (high in fluoride), including floor sweepings 
e. Off-specification UF, or thorium tetrafluoride (ThF,) 
f. Contaminated soil, rocks, sand, brick, and ceramics 
g. Furnace salt (solidified, nonchloride) 
h. Dust collector residues (high fluoride, pyrophoric) 
i. Dry crushed slag from furnace pot blowouts 
j. Partially oxidized metal (containing no metal-x fire retardant) 
k. Bad reductions (no derby) 
1. Unrecycled slag (ball mill product) 
m. Dirty prill (magnesium metal, high uranium content) 
n. Reject UO, 
0. Drum decontamination residues 
p. Magnesium oxide and magnesium zirconate h m  crucible cleanout 
q. Sludges (oily, high fiee metal) 
r. Sludges (salt, soft, chloride) 
s. Sludges (nonoily, low or high free metal) 
t. Wet sump of trailer cake (with and without oil) 
u. Scrap uranium oxide U,Os 
v. Chipsandturnings 
w. Solid metal (other than ores) U308 
x. Contaminated asbestos materials. 

These residues were deposited in Waste Pit Nos. 1,2,4, and 6. 

- Water Treatment Sludge - Sludge fiom the softening of water for use in the 
production process was placed in Waste Pit Nos. 3 and 5 to further neutralize and 
solidify the contents. This material contains precipitated calcium carbo- (CaCO,) 
and magnesium hydroxide (Mg(OH),) as well as excess lime (Ca(OH)&. 

- Graphite and Ceramics - Graphite was used in the various places in the production 
process, including crucibles and ingot molds. This graphite was regularly replaced. 
The waste graphite fiom the processing of normal and enriched uranium was b u n d  
in the graphite burner to concentrate the uranium. Waste graphite fiom the 
processing of depleted uranium was deposited in Waste Pit Nos. 1, 2, and 4. 
Ceramic brick was used to line process reduction and remelt furnaces. These 
ceramics were periodically replaced, and the old ones were deposited in Waste Pit 
Nos. 1,2, and 4. 
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- Uranium Ammonium Phosphate Filtrate - Uranium ammonium phosphate (UAP) 
filtrate was generated from 1953 to 1964 in the UAP process. This process was a 
method of recovering uranium fiom magnesium fluoride slag and other residues. 
The neutralized UAP filtrate was deposited in Waste Pit Nos. 1 and 2. Although not 
a major contributor to the contents of these waste pits, the filtrate did contain various 
impurities. 

- Thorium Wastes - Thorium wastes were generated at the site fiom two sources: an 
impurity in the ore concentrates (mostly Th-230) and production of thorium metal 
(Th-232). The impurities in the ore concentrates were concentrated up to three times 
in the rafhate by virtue of removing the uranium, so depending on the ore 
concentrate, significant concentrations of Th-230 may be expected in Waste Pit 
Nos. 2,3, and 5. 

The production of thorium metal generated residues for disposal. In the early 1950~~ 
these residues were stored and later transported off site. Some of these stored 
residues, as well as those generated during the 1960s and 1970~~ were deposited in 
the waste pits as mtes (Waste Pit Nos. 1 , 3, and 5), solids (Waste Pit No. 4), and 
liquid wastes (Waste Pit Nos. 1 , 2,3, and 5 through the general sump). 

- Ash - All contaminated combustibles, such as wooden pallets, paper, general trash, 
graphite, oils, etc., were burned or incinerated on site. The purpose of this activity 
was to reduce the volume to be ultimately disposed and to concentrate any 
recoverable uranium. 

Ash h m  the burning activities was collected and sampled for uranium content and 
isotopic level. If these levels were above the EDL, the ash was processed to recover 
the uranium. In this case, the ash would become part of the rafhate, and been 
deposited in Waste Pit Nos. 2,3, or 5. If the uranium content was below the EDL, 
the ash would have been deposited directly in Waste Pit Nos. 1 , 2,4, or 6. 

- Fly Ash - Fly ash was generated from an on-site, coal-fired boiler. This material 
usually was deposited in one of two fly ash storage piles. Some of the fly ash, 
however, was used as cover material for Waste Pit No. 3. Records indicate that 
some of this fly ash also was deposited in the Burn Pit prior to 1959. 

1.3 Criteria, Assumptions, and Defjnibions 
This section discusses the criteria, assumptions, and definitions relative to the excavation of the pit 
wastes. 

1.3.1 Criteria 
The following criteria have been established for the development of this plan: 

Waste Stability - A minimum waste slope of 3 horizontal to 1 vertical for Waste Pit 
No. 3 and the Clearwell, 4 horizontal to 1 vertical for Waste Pit No. 5, and 2% or 
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2 horizontal to 1 vertical for the remaining waste pits will be maintained during the 
waste excavations. This criterion is based on the slope stability analyses, assuming 
wet conditions, conducted on the waste pit materials. However, a steeper slope may 
be maintained in an area where a drained condition exists. 

FDF Subcontract No. 98SCOOOOO 1 
IT Project No. 77348 1 

The bearing capacity for the waste material ranges from 9.3 pounds per square inch 
(psi) for Waste Pit No. 5 and the Clearwell, to 34.3 psi for Waste Pit No. 6. The 
wastes’ bearing capacity will increase providing the material is allowed to drain. 

Material Segregation - A gross segregation using excavation equipment will be 
pe15ormed in the pits to segregate materials into processable wastes, non-processable 
wastes, and non-typical wastes. Dry and wet materials may be segregated, as needed, 
to support the blending program. Through gravity drainage, pumping, and 
segregation, free water will be segregated tiom solid waste and discharged to the 
Clearwell or water treatment system prior to discharge to the BSL. 

Storm Water - Contact storm water will be collected in the pit sumps and discharged 
to the Clearwell or Waste Pit No. 5 (prior to excavation and if storage is available). 
The addition of these waters to the Clearwell and Waste Pit No. 5 constitutes a request 
to the Ohio EPA in accordance with the 1988 Consent Decree. This request is discus- 
sed in detail in Section 2.8 of the “Description of Operation and Processes” presented 
in the Plant Facilities Engineering Package. Storm water that falls on clean areas 
within the waste pit area d l 1  be discharged to the Clearwell or the K-65 Runoff Basin. 

Roads - The facility concept for vehicular traffic includes separate service roads and 
haul roads. Service roads will be used exclusively to access the support mnes (office 
areas, laboratory, and laydown areas). Haul roads will be used for transportation of 
wastes fiom the excavation areas to the Material Handling Building. 

Decontamination - All trucks leaving the pit area will pass through a truck wash 
facility to control the transport of contamination from the waste pit excavations. 

Air Emissions Control - All work areas, including the excavation, embankments, and 
haul roads will be maintained to minimize the generation of dust. Dust suppressants 
may be used for dust control. 

1.3.2 Assumptions 
Based on an engineering review of relevant data provided by FDF, the following assumptions have 
been made: 

It is assumed that the waste throughout the pits has sficient strength to maintain a 
stable slope except that some sloughing of slurry placed materials, such 8s in Waste 
Pit Nos. 3 and 5 ,  is expected to occur along the excavation face. 
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It is assumed that waste blending (for material characteristics), as a part of the 
excavation operations, commences at the excavation. As necessary, this blending and 
miXing will be achieved by excavating in two or more areas with the desired different 
material characteristics. 

The caps, liners, and subsoils of the pits are assumed to have lower moisture contents, 
higher bulk densities, and are less contaminated than the waste material itself. These 
materials are assumed to be capable of supporting the excavation equipment. 

For purpose of preparing this Excavation Plan, and for developing overall project 
waste and soils mass balances, an assumption is made that 36 inches of subsoils are 
contaminated and will be excavated during the waste pit excavation operations. It was 
further assumed that 18 inches of these materials would be disposed of at the On-Site 
Disposal Facility (OSDF), and 18 inches of these materials will be disposed of at the 
Commercial Disposal Facility (CDF). The subsoils will be excavated as directed by 
FDF based upon survey for contamination. For planning purposes, it has been 
assumed that the waste properties for each pit’s subsoil will be generally similar 
(depleted or enriched, types of contaminants, etc.) to the waste contained in the pit at 
about 10 percent of the contamination levels. 

It is assumed that no off-site borrow material will be required to grade the excavated 
pits to the lines and grades as shown on the Waste Pit Restoration Plan (Appendix A), 
or according to the approved final design grading plan. 

The existing perimeter storm water controls are assumed operational and to be kept in 
place. 

It is assumed that pit excavation operation will be conducted 8 hours a day, 5 days a 
week. Change in working hours may be made from time to time due to weather, 
unforseen equipment breakdowns, or low productivity site conditions. 

1.3.3 Definitions 
The following definitions are used int his document during discussion of water management: 

Perched Water - Subsurface water occurring in the glacial overbuden. Perched water 
that seeps through the sidewalls of the excavations is re fmd to as “seepage.” 

Contact Storm Water - Storm water that contacts raw waste material within an open 
excavation; storm water that lands on the water cover of the Clearwell, Waste Pit 
No.. 5, and Waste Pit No. 6; and storm water that contacts potentially contaminated 
swfaces (e.g., haul roads, contaminated concrete pads, and roads). 

Noncontact Storm Water - Storm water that does not contact any raw waste or 
potentially contaminated surfaces. Examples include roof drains, storm water that 
lands on covered sections of the waste pits and is diverted to the K-65 Runoff Basin, 
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and storm water that falls on the ground outside the waste pit area and is diverted to 
the Storm Water Management (SWM) Pond or to existing drainage swales. This water 
will require monitoring to verify that it is noncontaminated. 

Excavation Water - The combined water pumped from an excavation to the 
Clearwell. This is composed of contact storm water, drainage fiom excavated 
materials, and perched water seepage into the excxtvation. 

Wastewater Treatment System (WTS) - The IT WTS will be used to pretreat water 
as necessary prior to discharge to the BSL and subsequent treatment in the Advance 
Wastewater Treatment (AWWT) Facility. 
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2.0 Operable Unit I Description 
OU1 is a 37.7-acre storage area located west of the former FEMP production facility. The area is 
relatively flat with gentle slopes resulting from the placement of soil cover over buried wastes and 
topographical modifications to control surface water runoff. Paddys Run, an intermittent tributary 
of the Great Miami River, runs along the west side of FEMP property between the waste storage area 
and the property boundary. 

The boundary of OU1 encloses Waste Pit Nos. 1 through 6, the Bum Pit (used for the disposal and 
burning of waste), and the Clearwell (primarily a settling basin for surface water runoff). 
Miscellaneous structures and facilities such as berms, liners, concrete pads, underground piping, 
utilities, railroad tracks, and fencing are also present within the OU1 boundary. A plan view, and 
sections of the pit areas are shown in Drawings M-05-82-001 and M-05-82-002 (Appendix B). 

Some pits received wet waste in the form of slurry that was pumped to the pit. These pits include 
Waste Pit Nos. 3,5,and 6 and the Clearwell. Other pits received waste that was placed using a dry 
backfill type operation. These pits include Waste Pit Nos. 1,2, and 4 as well as the Burn Pit. The 
methods of filling the pits, along with the natural moisture contents, were useful in addressing 
blending requirements for providing a consistent t h e d  load to the drying operations. 

Table 2-1 provides, by pit or area, a summary of the waste content, surface area, depth, berm 
sideslopes, liner and cover types, anticipated groundwater depth, quantities, average assumed 
properties for the materials, and the anticipated optimum moisture content. The relative contribution 
of the waste to the WAC’S radiological limits, and the hazard categorization factor of the waste pit 
if fully opened, are also provided in Table 2-1. Details of the WAC’s radiological limits are 
discussed in Section 4.0 of this plan. Detailed information regarding the waste pit contents is 
presented in the “Remedial Investigation @I) Report for Operable Unit 1 ” dated August 1994. 

A summary of the waste material properties and quantities with respect to volume, moisture, weight, 
and required total removal of water to meet the moisture content restrictions is presented in 
Table 2-2. 

2.1 Waste Pit No. 1 Description 
Waste Pit No. 1 was constructed in 1952 by excavating into an existing clay layer. The waste pit 
was then lined with clay excavated h m  an area to the northeast of the waste pit, dhich later became 
the Burn Pit. The waste pit surface area is oval-shaped; the dimensions at the bottom are 
approximately 165 feet wide by 347 feet long. On average, this waste pit is 29.5 feet deep. It 
contains approximately 18 feet of waste, 1 1 feet of lining, and a 6-inch cover. The bottom of Waste 
Pit No. 1 slopes from east to west. 

Although Waste Pit No. 1 was filled using a dry backfill type operation, it was used as a clearwell 
for Waste Pit No. 2 in 1958 and 1959. A trench, 11 to 12 feet wi& and 10 feet deep, was excavated 
around the bottom of Waste Pit No. 1 and backfilled with clay. A sump area, lined with 
approximately 6 feet of clay was also constructed in the southwest comer. The trench fed rain water 
and other liquids to the sump, where they could be removed as necessary. Four feet of excavated 
clay was placed in the southeast comer of Waste Pit No. 1, and a berm was constructed on the west 
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side of the waste pit. This berm is elevated approximately 20 feet above the surrounding ground 
surface. The sides of Waste Pit No. 1 were constructed with 3: 1 slopes and then seeded. 

2.2 Waste Pit No. 2 Desctfption 
In 1957, Waste Pit No. 2 was c o d  northeast of Waste Pit No. 1. The surfwe area boundary 
of Waste Pit No. 2 resembles a six-sided polygon with dimensions at the top of approximately 
190 feet wide by 270 feet long. This waste pit is approximately 23.5 feet deep. It includes 
approximately 15 feet of waste, 4.5 feet of lining, and 1 to 4 feet of cover. 

Although Waste Pit No. 2 was filled using a dry backtill type operation, it was used briefly as a 
settling pit for neutralized raf€inate during 1958 and 1959, before completion of Waste Pit No. 3 
(NLO, 1985), because the drying equipment available at that time could not process all of the 
rafhate. A spring-fed pond (water level elevations 574kl feet) existed on what became the 
southern portion of the waste pit. The waste pit was constructed by draining the pond and 
excavating into the existing native clay. Trees, stumps, and mots had to be removed from the north 
end. The bottom and sideslopes were then lined with 4.5 feet of additional clay from an area 
immediately northeast of the waste pit, which later became the Burn Pit. Waste Pit No. 2 was closed 
and covered with clean fill in mid-1 964. In 1972, a portion of this cover material was removed and 
used to cap Waste Pit No. 3. Currently, 1 to 4 feet of soil cover overlies Waste Pit No. 2. 
Improvkents to a road, built only 4 feet Erom the east edge of Waste Pit No. 2, could have extended 
over a portion of the waste pit. 

2.3 Waste Pit No. 3 Desctfption 
Waste Pit No. 3 was constructed and placed into service in 1958. The surface area boundary of 
Waste Pit No. 3 is oval-shaped and has dimensions of approximately 450 feet wide by 720 feet long. 
This waste pit is approximately 42 feet deep. It includes approximately 34 feet of waste, 1 foot of 
native clay on the bottom, and 7 feet of cover material. 

@ 

Prior to constructing Waste Pit No. 3, a small creek present along the west embankment of Waste 
Pit No. 2 was relocated to the north of the Burn Pit. A natural layer of low permeability clay forms 
the bottom of this waste pit, therefore, the placement of additional clay material was not necessary. 
The sides of Waste Pit No. 3 were constructed with a 1.51 slope and lined with 12 inches of 
compacted clay. The west berm was constructed approximately 20 feet above the 1958 ground level. 
Some of the soil excavated from the waste pit itself was used to form the west wall (NLO, 1977). 
No berm was constructed on the north side of Waste Pit No. 3. 

The east side of Waste Pit No. 3 was created from the west sides of Waste Pit Nos. 1 and 2. An 
effluent line from the general sump was installed through the north dike of Waste Pit No. 3. A 
4-foot wide walkway of crushed stone was then constructed on top of the berm between Waste Pit 
No. 3 and the Clearwell. In the middle of the berm, a 20-foot-long by 19-foot-wide resorced 
concrete weir was constructed. The weir allowed water to decant from Waste Pit No. 3 to the 
Clearwell. In the early 1970s, the weir was removed, and the area was filled with soil to create a 
wider berm between Waste Pit No. 3 and the Clearwell. 
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In 1975, when Waste Pit No. 3 was partially covered, a change in the drainage patterns channeled 
surfbe water away fkom Waste Pit Nos. 1,2, and 3 to the Clearwell and Waste Pit No. 4. At about 
this time, Waste Pit No. 5 was almost full, so several-hundred-thousand gallons of sludge were 
removed, combined with other wastes, and pressed into trailer cake. The d t i n g  trailer cakes were 
discarded, mostly into Waste Pit No. 3. In 1977, Waste Pit No. 3 was closed for disposal purposes 
and completely covered with clean fill. 

2.4 Waste Pit No. 4 Description 
Waste Pit No. 4 was constructed and placed into service in 1960. The surfhce area boundary of the 
waste pit is trapezoidal in shape with maximum dimensions of approximately 380 feet wide by 
3 10 feet long. This waste pit is approximately 32 feet deep. It includes approximately 25 feet of 
waste, 1 to 2 feet of liner, and 6 feet of cover. The waste pit was constructed with 2:l sideslopes. 
The sides and bottom were then covered with 1 to 2 feet of clay. Solid wastes were deposited into 
Waste Pit No. 4 until 1985, but the waste pit was not officially closed until May of 1986. 

2.5 Waste Pit No. 5 Description 
Waste Pit No. 5 was constructed and placed into service in 1968. The sufface area of Waste Pit 
No. 5 is rectangular in shape and is approximately 820 feet long by 240 feet wide. This waste pit 
is approximately 29 feet deep. It includes approximately 28 to 29 feet of waste, and a membrane 
liner. It was constmded with berm sideslopes of 2.51 that extcnd about 10 feet above grade on the 
south side and 14 to 20 feet above grade on the north side. The waste pit was lined with a 60-mil 
thick Royal-Seal ethylene propylene diene monomer (EPDM) elastomeric membrane. 

Water percolation fiom porous native material was encountered during the original excavation of 
the waste pit. The porous seams were overexcavated and filled with compacted clay prior to 
installation of the liner. Perched water was encountered during excavation activities, but the 
majority of water was h m  surfiice runoff into the waste pit. The waste pit bottom was sloped from 
east to west to allow for drainage. 

All liquid waste entering Waste Pit No. 5 flowed through a 6-inch pipe at the eastern end. 
Supernatant overflowed through an effluent tower at the southwest comer of the waste pit. Waste 
Pit No. 5 served as a settling basin for thin slurries pumped from the refinery and the general sump 
h m  October 1968 through August 1983, as well as supernatant from Waste Pit Nos. 4 and 6. This 
waste pit also received supernatant h m  the general sump from August 1983 into 1987. Waste Pit 
No. 5 stopped receiving slurried wastes in 1983 and was discontinued for use as a settling basii in 
1987. 

In 1975, because Waste Pit No. 5 was close to capacity, several-hundred-thousand gallons of sludge 
were removed from Waste Pit No. 5 and filtered. The majority of the filtered material was deposited 
in Waste Pit No. 3, with some going to Waste Pit No. 4. 

2.6 Waste Pit No. 6 Description 
Waste Pit No. 6 was constructed between September 1978 and Jtme 1979. It is square in shape with 
sides measuring approximately 2 10 feet. It is approximately 24 feet deep, measured fkom the top 
of the berm to the liner, but the depth of the wastes in the waste pit is only 20 feet. 
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Waste Pit No. 6 was constructed in the same manuer as Waste Pit No. 5 and lined with a 60-mil 
EPDM elastomeric liner. Water percolation and numerous pockets of perched water were 
encountered during the constnution of Waste Pit No. 6. Thexe is a berm around all sides except for 
the west side, which is adjacent to Waste Pit No. 4. The berm varies in height Erom approximately 
4 to 8 feet above grade. Because of the small size, the waste pit bottom was not sloped during 
construction. 

Waste Pit No. 6 received wastes fkom June 1979 through March 1985. Generally, to protect the 
membrane liner, the waste pit received only noncoarse, nonpymphoric materials. The use of Waste 
Pit No. 6 ceased on March 11,1985. In December 1990, exposed material in the waste pit was 
redistributed so that it could be completely covered with water. The water cover on Waste Pit No. 6 
continues to be maintained today. 

2.7 Bum PttDescription 
Clay to line Waste Pit Nos. 1 and 2 during their collstNction was obtained fiom an area immediately 
northeast of Waste Pit No. 2, which at that time was called the clay pit. A gravel dumping pad was 
eventually built up on the north end of the resulting excavation so that trucks could back into the 
deepest part of the waste pit to dump combustible wastes. Thus, this clay pit became known as the 
Burn Pit. The Burn Pit possesses poorly characterized boundaries and is relatively amorphous in 
shape, radiologically and chemically heterogeneous. This pit does not have a clearly delineated 
boundary. 

2.8 C/earwe// Description 
The Clearwell was comtmcted in 1959 during Waste Pit No. 3 construdon activities. To allow for 
construction of Waste Pit No. 3 and the Clearwell, a small creek that ran along the west embankment 
of Waste Pit No. 2 was relocated north of the existing B u n  Pit. The Clearwell was excavated into 
existing low permeability materid to an elevation of 548+1 feet above mean sea level (MSL). The 
Clearwell is approximately 200 feet long by 180 feet wide, with a maximum depth of 27 feet. 

The east, west, and south sides of the Clearwell were COIlStCUCted with a 1.5: 1 slope and lined with 
12 inches of clay. The north side was coIlstNcfed with a 2: 1 slope and also lined with 12 inches of 
clay. The west berm of the Clearwell was constructed approximately 20 feet above grade in 1958. 
The north side is adjacent to the south side of Waste Pit No. 3. The east side was formed from the 
west side of Waste Pit No. 1. A natural layer of low permeability material forms the bottom of the 
Clearwell, therefore, additional clay material was not placed in the bottom. 

The Clearwell was a final settling basin for surface water runoff from the waste pits and fllpematant 
fiom Waste Pit Nos. 3 and 5. The Clearwell was dredged in the late 1960s or early 1970s, but has 
never been emptied or dredged again. 
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3.0 Mobilization for Excavation Activities 
Conventional construction equipment will be mobilized to the site to perform the excavation, 
blending, and on-site transportation of waste soils. This section will mainly focus on the 
mobilization of the personnel and equipment necessary for preparation, excavation, blending, and 
on-site transportation of waste soils inside the exclusion zones to the Material Handling Building. 

0 

3.1 Excavation Personnel 
Prior to arrival on site, all personnel will undergo the necessary training as presented in the 
Operational Health and Safety Plan. 

Training records will be submitted to FDF in conjunction with the Pre-Planning Request for Access 
Form. The submittal of all documentation including access request forms Will be performed in 
accordance with the FDF requirements. 

Upon arrival at the site, each employee will receive General Employee Training (GET), as well as 
Construction Rules and Regulations as required for constmction work at the site. Access badges and 
Thermoluminescent Dosimeters (TLD) will be issued by FDF, upon completion of all of these access 
requirements. 

IT will coordinate with FDF as required over the course of the work, to provide all employees with 
in-vivo e- ' '011s as required for all Radiological II Workers in accordance with the site Health 
and Safety Plan. All mployees will submit to drug andor alcohol testing conducted by FDF at their 
request. 

Additionally, personnel will receive detailed training on individual tasks within the overall scope 
of the excavation activities to maintain a safe, well-trained work force. Examples include work zone 
delineations, personnel decontamination, personal protective equipment (PPE) procedures, annual 
radioactive dosage tolerances, and safe driver training. Visible resource plans, complete with 
designated work areas and work zone delineations, will be posted conspicuously to ensure that all 
workers readily recognize areas requiring different levels of protection. 

Additional information regarding the anticipated manpower requirements is presented in 
Section 4.12 of this plan. 

3.2 Constnrcdion Equipment 
Conventional construction earthmoving equipment will be used to excavate, blend, and transport 
waste soils h m  the pit areas to the Material Handling Building for thermal drying and/or loadout. 
That equipment may include, but is not limited to, tracked excavators (conventional and extended 
reach booms and sticks), bulldozers, hnt-end loaders (tracked or rubber tire), articulating &wheel 
drive dump trucks, water truck, fueYmaintemce truck, vacuum truck, dust suppression sprayers, 
pressure washers, and assorted pumps (submersible and centrifugal, of different sizes) to control 
groundwater inflow and storm water. Typical pedormance sheets for selected equipment is 
presented in Appendix C of this plan. These sheets are presented for information and approximate 
actual equipment to be used. Performance sheets for the actual equipment will be submm"tted as 
part of the Operation and Maintenance Plan included in the Remedial Action documents. All @ 
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equipment will be mobilized to the site on permitted (if required) trailers, pulled by over-the-road 
semi-rigs and trucks. 0 
3.2.1 Equipment Delivery, Initial Inspection, and Acceptance 
Upon delivery to the site, each piece of equipment will undergo a thorough inspection to demonstrate 
appearance and safe performance. All equipment will undergo a baseline radiological scan prior to 
use on site. An example of an Equipment Inspection Checklist is presented in Appendix D and 
provides specific details of these inspections. The Construction Superintendent, or designee, will 
perform the initial inspection along with the operator or teamster. Noted deficiencies (if any) will 
be corrected by the individual equipment suppliers. Once approved in this initial inspection, the Site 
Health and Safety Officer (SHSO) will then inspect each machine for safe operations. Only after 
each of these inspections are complete, and concurrence reached as to operability and safety of each 
respective piece of equipment, will it be incorporated into the work. 

3.2.2 Equipment Pmpamtion and Exposure Protection 
Several operational procedures will be implemented to minimize potentid contamination to the 
excavation equipment. First, only the equipment necessary to pedorm the work will be permitted 
in exclusion zones. Once inside an exclusion zone, potential cross-contamination of the equipment 
will be controlled through designating the equipment to specific waste areas and individual pits, to 
the extent practicable. Repair equipment and standby equipment will be kept in support zone areas 
until required. Any non-essential or standby equipment utilized in the exclusion zones will be 
removed and decontaminated as soon as possible. 

Secondly, the individual equipment suppliers will complete reasonable pre-operations protective 
activities to include smoothing out welds and rough surfaces, and covering those areas normally 
exposed to high levels of dust and sediments. Areas not expected to contact waste soils on a 
continuous basis, such as cabs, counterweights, booms, etc., will receive extra coats of paint to 
prevent wear or scratching resulting in exposed metal surfkes. These bare metal surfaces would be 
much more susceptible to low level radioactive con tamination when contacting the waste soils. The 
additional painted coating will facilitate decontamination efforts. Protective harriers, such as welded 
steel plates, may be installed to cover hydraulic and pneumatic fittings which might otherwise collect 
dust andor trap sediments. Strippable coatings similar to industrial or floor sealers as m a n u f d  
by Sherwin Williams may be applied to cabs, booms, counterweights, truck beds, etc. to provide a 
buffer to the waste soils and also facilitate decontamination. The selection of non-metal 
components, such as interior seating, controls, belts, etc., will prioritize the use of the least porous 
materials practicably available. 

@ 

During opemtions, IT will implement controls to maintain the maximum protective level of the 
equipment. Such measures include: 

Weekly monitoring of air intakes on each piece of equipment, with fkquent 
changeouts of filters to prevent buildup of possibly contaminated sediments. 

Controlling the potential for cross-contamimtion to the extent practicable, by 
designating equipment for use in specific areas and waste pits. 
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Maintaining a regular gross decontaminatiodclemiq operation for the excavation 
equipment. Non-essential equipment or standby equipment used in an exclusion zone 
on atemporary basis will be decontaminated and moved fiom areas contacting waste 
soils as soon as practicable. , 

Maintaining coatings and repainting of worn or exposed areas on a continual basis. 

Though these measures are intended to protect the excavation equipment as much as feasibly 
possible, the tracked equipment, and particularly undercarriages of tracked equipment, will 
undoubtedly become exposed to low level radioactive wastes. The nature of moving parts, 
constantly in the presence of soils and abrasive sediments, will wear through several layers of any 
protective paint and coatings. However, these measures have been proposed in an effort to minimize 
the degree of radiological contamination to the equipment and to maximize the potential for free 
release of equipment and recycling of materials. Though these measures are not all inclusive, they 
do provide a means of protecting as much of each individual piece of equipment as possible. 

3.2.3 Equipment Staging Area 
A proposed staging area approved by FDF for the excavation equipment will be selected prior to 
incorporation into the exclusion zones. A skid- or trailer-mounted refbeling tank will be maintained 
in the support zone. The refixling tank will be filled fiom local commercial vendors or h m  the on- 
site fbel/maintenance truck, depending on location and health and safety restrictions. The refueling 
area shown on Figure 1-1 is the primary location. However, a refkling truck or trailer will be 
provided for reheling of equipment within the pit area. Individual equipment pieces will be staged 
at the close of each working shift at the main staging location for each waste pit. a 
The equipment maintenance building will provide a secure, enclosed area in which to @om 
preventive, scheduled, and long-term equipment maintenance and repairs. A decontamination pad 
will provide for decontamination of the equipment prior to entrance into the maintenanm building 
(Figure 1-1). Gross decontamination to remove sediments and waste soils will be performed in each 
respective exclusion zone and truck wash facility prior to reaching the decontamination pad. 
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4.0 Overall Excavation Approach 
The following sections describe the various phases of excavation, the associated excavation 
activities, and the anticipated manpower and equipment required to @om the excavation of Waste 
Pit Nos. 1 through 6, the Burn Pit, and the Clearwell. 

Drawings depicting each phase of excavation are presented in Appendix B of this plan. The intent 
of these drawings is to show the phased progression of the excavation activities. The Final Site 
Restoration Plan is presented in Appendix A of this plan. 

4.1 Development of fhe Excavation Sequence 
The proposed pit excavation sequence is pictorially shown on Figures 4-1 through 4-3. Various pits 
will be excavated concurrently to provide the necessary materials to create a waste blend acceptable 
from a radiological and moisture control standpoint, as follows: 

The pit area will remain classified as an "Other Industrial Facility," as defined under 
DOE-EM-STD-5502-94 (the maximum Fractional Value Hazard Categorization 
Criteria maintained less than 1). 

. OU 1 waste will be blended to meet the n o d i  WAC factor of less than 1. 

OU1 waste will be blended to meet the Normalized Enrichment Factor of less than 1. 

Moisture content will be maintained to within plus or minus 5 percent of the blended 
materials' Standard Proctor optimum moisture content to meet the WAC. This goal 
may be modified up or down in response to the CDF quests to assist in dust control 
and handling during disposal operations. 

In addition, the material in the OU1 Contaminated Soil Stockpile at the northeast comer of the 
proposed Material Handling Building is also incorporated into the excavation sequence. IT will 
contact FDF to schedule the transfer of this material at least 10 calendar days before the date of 
transfer. 

DOE-EM-STD-5502-94 establishes criteria for Nuclear, Radiological, Non-Nuclear, and Other 
Industrial Facility hazard classification. A hazard category calculation is performed to determine 
the facility hazard classification with Other Industrial Facility being the lowest hazard classification. 
The calculation considers several factors including meteorological conditions, exposed waste d a c e  
area, and waste composition (radiological and chemical). Estimated hazard categorization fiactional 
values of less than one (1) indicate that the Other Industrial Facility classification is valid. 

As shown in Table 2-1, the most restrictive hazard categorization criterion are for the chemical 
hazards in Waste Pit Nos. 3 and 5 ,  and are direct result of the existing arsenic levels within these 
pits. This is demonstrated by the Hazard Categorization Fractional Values column showing the 
maximum value for a fully exposed pit area. For the chemical hazards, Waste Pit No. 3 could 
contribute up to 3.60 and Waste Pit'No. 5 could contribute up to 0.55 (for smooth suTf8ce). 
Therefore, it is proposed that Waste Pit No. 3 will be incrementally excavated h m  north to south 
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such that only part of the pit waste will be exposed at any given time. As such, the waste in the 
northern portion of the pit will be removed to the liner, while the pit cover materials in the southern 
portion remain undisturbed. Furthemore, the excavation of Waste Pit No. 5 will not be initiated 
until nearly all of the Waste Pit No. 3 waste material has been removed to avoid the cumulative 
impact to the hazard categorization and to assure that the site remains “Other Industrial Facility.” 

0 

The proposed excavation sequence is controlled in a large part by the need to produce a waste 
meeting specific moisture content, bulk unit weight, and radiological criteria As shown in Table 4-1 
(Waste Blending Plan), the high moisture content materials, h m  such pits as Waste Pit No. 3 and 
Waste Pit No. 5, will be blended with lower moisture content materials for moisture content control. 
In addition, the blending plan was developed using average values. Therefore, as the excavation 
progresses, the sequence and rates will be driven by the needs of the blending and drying program; 
thus, minor variations in material properties will result in minor variations in the ratios of concurrent 
waste excavation. Low bulk density wastes, such as the material fiom Waste Pit No. 5, may be 
blended with higher bulk density wastes, such as subsoils, to optimize railcar loads. For radiological 
concerns, enriched waste source materials h m  Waste Pit No. 2, the Burn Pit, and the Clearwell will 
be blended with depleted waste source materials fiom Waste Pit Nos. 1,3,4,5, and 6. 

Waste Pit No. 4 will provide an active highly depleted uranium source for most of the project. As 
shown in the Waste Blending Plan, Waste Pit No. 4 waste material will be staged in the Material 
Handling Building during Phase 12 for use as a depleted uranium source in Phases 18 and 19. The 
proposed Material Handling Building will provide sufficient space for these processing quantities. 

Extended active excavation and blending periods will occur for Waste Pit Nos. 3 and 5 due to their 
size and moisture content. The water cover over Waste Pit No. 5 will be maintained during the 
Waste Pit No. 3 excavation to assure the pit area will remain classified as an “Other Industrial 
Facility.” 

As Drawing M-05-82-100 indicates, excavation at OU1 will commence at Waste Pit No. 3. If 
unforseen delays preclude the timely operation of the dryer facility as scheduled during the pre- 
operational phase, alternative production (in lieu of themal drying) can be accomplished by 
blending Waste Pit No. 3 cap material with OU1 Contaminated Soil Stockpile material. It is 
anticipated that both these materials have a near-optimum moisture content. It is also anticipated 
that both of these materials, and therefore, a mixture of them in any proportion, will meet the WAC 
criteria. 

A detailed discussion of the overall excavation sequence is presented in the following sections. 

4.2 Excavation Phases 
The overall excavation sequence will consist of 19 phases as shown on Drawings M-05-82-100 
through M-05-82-118 (Appendix B). Table 4-2 shows the cumulative percentage of materials 
removed fiom each waste pit. The indicated percentages are based on the neat line excavation 
quantities (waste pit cap, waste, and liier materials) only. This thble also indicates the phase during 
which the subsoils will be excavated (directed excavation) h m  each waste pit bottom. Since this 
portion of the excavation will be directed by FDF, the total amount of material removed h m  each 0 
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waste pit bottom cannot be quantified at this time. For p l h g  purposes, a directed excavation of 
36 inches of subsoils under each pit has been assumed. It was fkther assumed that 18 inches of the 
subsoiis will be disposed of at the CDF and the femaining materials will be disposed of at the OSDF. 
Furthermore, the OU1 Contaminated Soil Stockpile volume is estimated to be 47,600 cubic yards 
(CY). 

Excavation phases are expected to range from 1 day (Phase 15) to 268 days (Phase 2). The estimated 
quantity of material associated with each phase will be excavated and transported to the Material 
Handling Building for drying, if needed, and blending. Once the radiological and moisture content 
criteria have been met, the material will be sampled for CDF WAC compliance and, if acceptable, 
loaded into railcars for off-site disposal. 

4.2.1 Phase 1 
Phase 1 will consist of excavating approximately 2 percent of the material by volume (approximately 
6,150 cy) fiom Waste Pit No. 3 and blending it with approximately 950 cy of stockpiled OU1 
contaminated soils. Currently, it is estimated that this excavation phase will require 9 working days 
to complete. However, as this is the first phase executed, a schedule duration of approximately 
23 working days has been budgeted. 

Much of the Waste Pit No. 3 cap material and all of the OU1 Contaminated Soil Stockpile material 
is expected to have near-optimum moisture content. It is also anticipated that both of these 
materials, and therefore, a mixture of them in any proportion, will meet the WAC criteria. Most of 
this material is expected to be blended and, bypassing the dryer operations, directed to the railcar 
loadout building. 

A haul road will be constructed from the truck wash facility to the northeast comer of Waste Pit 
No. 3. The haul road alignment, approximate limits of excavation within Waste Pit No. 3, and traflic 
routing are shown in Drawing M-05-82-100. A collection sump and pump Station will also be 
installed at the approximate location shown. This system will collect contact stom water, drainage 
water fiom the material, and any perched water seepage which may enter the excavation, and transfer 
it to the Clearwell. This water will then be transferred to the WTS for treatment prior to discharge 
to the BSL. 

4.2.2 Phase2 
Phase 2 will consist of excavating 100 percent of the material by volume (approximately 68,400 cy) 
from Waste Pit No. 1 , approximately 22 percent of the material by volume (approximately 8,230 cy) 
fiom Waste Pit No. 2, and approximately 32 percent of the material by volume (approximately 
98,400 cy) from Waste Pit No. 3. Currently, it is estimated that this excavation phase will require 
268 working days to complete. 

The haul road constructed during the Phase 1 excavation will be extended to provide access to the 
bottom of Waste Pit No. 3. Additional haul roads and ramps will also be co- to access 
Waste Pit Nos. 1 and 2. The excavation of Waste Pit Nos. 1,2, and 3 will commence at the truck 
turnaround areas, located at the base of each of the access ramp, and progress southward. This will 
minimize the amount of run-on into the excavation areas. Collection sumps and force mains will 0 
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be relocated, as necessary, as the working faces of the excavations progress. Water within Waste 
Pit No. 3 will continue to be transferred through the force main installed during Phase 1. A 
collection sump and force main will be installed within Waste Pit No. 2 to collect contact water 
which may accumulate within the waste pit. This force main will tie into the Waste Pit No. 3 force 
main at the approximate location shown on Drawing M-05-82-101. Waste Pit No. 1 excavation 
water will be directly discharged to the Clearwell. The had road alignments, force main locations, 
trafEc routings, and the approximate limits of excavation within Waste Pit Nos. 1,2, and 3 are 
shown in Drawing M-05-82- 10 1. 

4.2.3 Phase3 
Phase 3 will consist of excavating 15 percent of the material by volume (approximately 46,130 cy) 
from Waste Pit No. 3 and blending it with approximately 10,950 cy of OU1 Contaminated Soil 
Stockpile material. Currently, it is estimated that this excavation phase will qu i r e  85 working days 
to complete. 

During this phase, the working face within Waste Pit No. 3 will advance appmximately 75 feet 
southward. The collection sump and force main within the pit will be relocated, as necessary, as the 
excavation progresses. The excavation water which is generated within Waste Pit Nos. 1 and 2 will 
continue to be managed as described in Phase 2. The approximate area of excavation within Waste 
Pit No. 3 and traffic routing are shown in Drawing M-05-82-102. 

4.2.4 Phase4 
Phase 4 will consist of excavating the subsoils from Waste Pit No. 1 and approximately 15 percent 
of the material by volume (approximately 46,130 cy) from Waste Pit No. 3. Currently, it is 
estimated that this excavation phase will require 88 working days to complete. 

During this phase, the working face within Waste Pit No. 3 will advance approximately 75 feet 
southward. The collection sump and force main within the pit will be relocated, as necessEvy, as the 
excavation progresses. The excavation water which is generated within Waste Pit No. 2 will 
continue to be managed as described in Phase 2. After directed excavation in Waste Pit No. 1 is 
completed, during the period before the waste pit is certified as clean, water fiom the pit will 
continue to be collected and treated. The approximate area of excavation within Waste Pit No. 3 and 
tr&c routing are shown in Drawing M-05-82-103. 

4.2.5 Phase5 
Phase 5 will consist of excavating the remaining waste material (approximately 29,170 cy) fiom 
Waste Pit No. 2, approximately 16 percent of the material by volume (approximately 49,200 cy) 
from Waste Pit No. 3, and approximately 42 percent of the xnaterid (approximately 30,580 cy) fkom 
Waste Pit No. 4. Currently, it is estimated that this excavation phase will require 175 working days 
to complete. . 

During this phase, the working face within Waste Pit No. 3 will advance approximately 100 feet 
southward. The remaining material within Waste Pit No. 2 will be removed as the excavation of this 
pit progresses southward. The collection sumps and force mains within these pits will be relocated 
as necessary as the excavations progress. The excavation water which is generated within Waste Pit 
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Nos. 1,2, and 3 will continue to be managed as described inphase 2. After Waste Pit No. 1 has been 
Certified as “clean,” any water which accumulates within the pit will be wnsidexed noncontad storm 
water and will no longer be collected and treated. 

A haul mad, extending fiom the truck wash facility to the southwest comer of Waste Pit No. 4, will 
alsobecowduringthisphase.  Arampwillth~bewnstnrctedtoaccessthebottomofWaste 
Pit No. 4. A collection sump and pump station will also be installed and tied into the Waste Pit 
No. 3 force main at the approximate location shown on Drawing M-05-82-104. This system will 
collect excavation water and transfw it to the Clearwell. This water will then be t r a n s f d  to the 
WTS for treatment prior to discharge to the BSL. 

The haul road alignments, force main locations, traffic routing, and the approximate limits of 
excavation within Waste Pit Nos. 2,3, and 4 are shown in Drawing M-05-82-104. 

4.2.6 Phase6 
Phase 6 will consist of excavating approximately 5 percent of the material by volume (15,380 cy) 

Stockpile material. Currently, it is estimated that this excavation phase will require 29 working days 
to complete. 

fiom Waste Pit No. 3 and blending it with approximately 3,330 cy of OU1 Contaminated soil 

During this phase, the working face within Waste Pit No. 3 will advance approximately 40 feet 
southward. The collection sump and force main within the pit will be relocated, as necessary, as the 
excavation progresses. The excavation water which is generated within Waste Pit Nos. 2,3, and 4 
will continue to be managed as described in Phase 5. The approximate area of excavation within 
Waste Pit No. 3 and traffic routing are shown in Drawing M-05-82-105. 

4.2.7 Phase 7 
Phase 7 will consist of excavating the subsoils fiom Waste Pit No. 2, approximately 7 percent of the 
material by volume (approximately 213 10 cy) fkom Waste Pit No. 3, and approXimately 1 percent 
of the material by volume (approximately 730 cy) from Waste Pit No. 4. Currently, it is estimated 
that this excavation phase will require 41 working days to complete. 

During this phase, the working faces within Waste Pit Nos. 3 and 4 will advance southward 
approximately 65 feet and 5 feet, respectively. The collection sumps and force mains within these 
pits will be relocated, as necessary, as the excavations progress. After dkcted excavation in Waste 
Pit No. 2 is completed, during the period before the waste pit is d e d  as clean, water fiom the pit 
will continue to be collected and treated. The approximate area of excavation within Waste Pit 
Nos. 3 and 4 and traffic routing are shown in Drawing M-05-82-106. 

4.2.8 Phase8 
Phase 8 will consist of excavating the remaining material (approximately 24,600 cy) fiom Waste Pit 
No. 3 and 100 percent of the material by volume (approximately 9,600 cy) h m  Waste Pit No. 6. 
Currently, it is estimated that this excavation phase will quire 59 working days to complete. 
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The haul road comtrwted during the Phase 1 excavation will be extended to provide access to Waste 
Pit No. 6. The ramp into Waste Pit No. 6, shown in Drawing M-05-82-107, will also be constructed 
during this excavation phase. A collection sump and force main will also be installed within Waste 
Pit No. 6 to collect excavation water which may accumulate within the waste pit. This force main 
will tie into the Waste Pit No. 3 force main at the approximate location shown on 
Drawing M-05-82-107. The excavation water which is generated within Waste Pit Nos. 2,3, and 4 
will continue to be managed as described in Phase 5. The haul road alignments, force main 
locations, traffic routing, and the approximate limits of excavation within Waste Pit Nos. 3 and 6 are 

0 

shown in Drawing M-05-82-107. 

4.2.9 Phase9 
Phase 9 will consist of excavating the subsoils from Waste Pit No. 3 and approximately 27 percent 
of the material by volume (approximately 26,430 cy) from Waste Pit No. 5. Currently, it is 
estimated that this excavation phase will require 101 working days to complete. 

The haul road constructed during the Phase 1 excavation will be extended to provide access to the 
southern side of Waste Pit No. 5. A collection sump and force main will also be installed within 
Waste Pit No. 5 to collect excavation water which may accumulate within the waste pit. This force 
main will tie into the Waste Pit No. 3 force main at the approximate location shown on 
Drawing M-05-82-108. 

The excavation water which is generated within Waste Pit Nos. 3,4, and 6 will continue to be 
managed as described in Phase 5. After directed excavation in Waste Pit No. 3 is completed, during 
the period before the waste pit is certified as clean, water from the pit will continue to be collected 
and treated. After Waste Pit No. 2 has been certified as “clean,” any water which accumulates within 
the pit will be considered noncontact storm water and will no longer be colleted and treated. The 
approximate area of excavation within Waste Pit No. 5 and traffic routing are shown in 
Drawing M-05-82-108. 

4.2.10 Phase 10 
Phase 10 will consist of excavating approximately 17 percent of the material by volume (approxi- 
mately 16,640 cy) fiom Waste Pit No. 5 and blending it with approximately 17,140 cy of OU1 
Contaminated Soil Stockpile material. Currently, it is estimated that this excavation phase will 
require 65 working days to complete. 

During this phase, the working face within Waste Pit No. 5 will advance approximately 20 feet 
northward. The collection sump and force main within the pit will be relocated, as necessary, as the 
excavation progresses. The excavation water which is generated within Waste Pit Nos. 3,4,5, and 6 
will continue to be managed as described in Phase 9. The approximate area of excavation within 
Waste Pit No. 5 and traffic routing are shown in Drawing M-05-82-109. 

4.2.11 Phase 11 
Phase 11 will consist of excavating approximately 4 percent of the material by volume 
(approximately 3,920 cy) from Waste Pit No. 5 and the subsoils from Waste Pit No. 6. Currently, 
it is estimated that this excavation phase will require 14 working days to complete. 0 
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During this phase, the working face within Waste Pit No. 5 will advance approximately % foot 
northward. The collection sump and force main within the pit will be relocated, as necessary, as the 
excavation progresses. The excavation wakr which is generated within Waste Pit Nos. 3,4,5, and 6 
will continue to be managed as described in Phase 9. After directed excavation in Waste Pit No. 6 
is completed, during the period before the waste pit is certified as clean, water fkom the pit will 
continue to be collected and treated. The approximate area of excavation within Waste Pit No. 5 and 
traffic routing are shown in Drawing M-05-82-110. 

0 

4.2.12 Phase 12 
Phase 12 will consist of excavating approximately 5 percent of the makrial by volume 
(approximately 3,640 cy) h m  Waste Pit No. 4, approximately 1 1 percent of the material by volume 
(approximately 10,770 cy) from Waste Pit No. 5, and 100 percent of material by volume 
(approximately 30,300 cy) fkom the Bum Pit. Cmntly,  it is estimated that this excavation phase 
will require 93 working days to complete. 

During this phase, the working face in Waste Pit No. 4 will advance approximately 10 feet 
southward, and the working face within Waste Pit No. 5 will advance approximately 20 feet 
northward. Furthermore, the ramp in Waste Pit No. 4 will be extended into the Bum Pit. The 
location of the Bum Pit ramp and actual limits of excavation will be determined in the field. 
Approxktely 1,900 tons of materials excavated fiom Waste Pit No. 4 will be stockpiled within the 
Material Handling Building for blending with the Clearwell subsoils during Phases 18 and 19. The 
collection sumps and force mains within these pits will be relocated, as necessary, as the excavations 
progress. The excavation water which is generated with in Waste Pit Nos. 4,5, and 6 will continue 
to be managed as described in Phase 11. b e r  Waste Pit No. 3 has been certified as “clean,” any 
water which accumulates within the pit will be considered noncontact storm water and will no longer 
be collected and treated. The approximate limits of excavation within Waste Pit Nos. 4 and S and 
the Bum Pit and traffic routing are shown in Drawing M-05-82-111. 

a 

4.2.13 Phase 13 
Phase 13 will consist of excavating approximately 3 percent of the material by volume 
(approximately 2,940 cy) h m  Waste Pit No. 5 and the subsoils fiom the Bum Pit. Currently, it is 
estimated that this excavation phase will require 10 working days to complete. 

During this phase, the working face within Waste Pit No. 5 will advance approximately % foot 
northward. The collection sump and force main within the pit will be relocated, as necess8Ty, as the 
excavation progresses. The excavation water which is generated within Waste Pit Nos. 4,5, and 6 
and the Bum Pit will continue to be managed as described in Phase 1 1. Mer directed excavation 
in the Bum Pit is completed, during the period before the pit is certified as clean, water h m  the pit 
will continue to be collected and treated. The approximate area of excavation within Waste Pit No. 5 
and traffic routing are shown in Drawing M-05-82-112. 

4.2.14 Phase 14 
Phase 14 will consist of excavating approximately 52 percent of the material by volume 
(approximately 37,850 cy) fkom Waste Pit No. 4 and approximately 14 percemt of the material by 
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volume (approximately 13,700 cy) fiom Waste Pit No. 5. Currently, it is estimated that this 
excavation phase will require 105 working days to complete. m 
During this phase, the remaining waste within Waste Pit No. 4 will be removed and the working face 
within Waste Pit No. 5 will advance approximately 20 feet northward. The collection sumps and 
force mains within these pits will be relocated, as necessary, as the excavations progress. The 
excavation water which is generated within Waste Pit Nos. 4 and 5 and the Burn Pit will continue 
to be managed as described in Phase 1 1. After Waste Pit No. 6 has been certified as “clean,” any 
water which accumulated within the pit will be considered noncontact storm water and will no longer 
be collected and treated. The approximate limits of excavation within Waste Pit Nos. 4 and 5 and 
traflic routing are shown in Drawing M-05-82-113. 

4.2.15 Phase 15 
Phase 15 will consist of excavating approximately 1 percent of the material by volume (approxi- 
mately 980 cy) €tom Waste Pit No. 5 and blending it with approximately 480 cy of OU1 
Contaminated Soil Stockpile material. Currently, it is estimated that this excavation phase will 
require 1 working day to complete. 

During this phase, the working face within Waste Pit No. 5 will advance approximately ‘/z foot 
northward. The collection sump and force main within the pit will be relocated, as necessary, as the 
excavation progresses. Excavation water which is generated within Waste Pit Nos. 4 and 5 and the 
Burn Pit will continue to be managed as described in Phase 1 1. The approximate are8 of Waste Pit 
No. 5 to be excavated and tr&ic routing are shown in Drawing M-05-82-114. 

4.2.16 Phase 16 
Phase 16 will consist of excavating the subsoils from Waste Pit No. 4 and approximately 8 percent 
of the material by volume (approximately 7,830 cy) fiom Waste Pit No. 5. Currently, it is esthatd 
that this excavation phase will require 30 working days to complete. 

During this phase, the working face within Waste Pit No. 5 will advance approximately 24 feet 
northward. The collection sump and force main within the pit will be relocated, as necessary, as the 
excavation progresses. The excavation water which is generated within Waste Pit Nos. 4 and 5 and 
the Burn Pit will continue to be managed as described in Phase 11. After directed excavation in 
Waste Pit No. 4 is completed, during the period before the pit is certified as clean, water fiom the 
pit will continue to be collected and treated. The approximate area of excavation within Waste Pit 
No. 5 and traffic routing are shown in Drawing M-05-82-115. 

4.2.17 Phase 17 
Phase 17 will consist of excavating approximately 15 percent of the material by volume 
(approximately 14,690 cy) fiom Waste Pit No. 5 and blending it with approximately 14,750 cy of 
OU1 Contaminated Soil Stockpile material. Currently, it is estimated that this excavation phase will 
require 56 working days to complete. 

During this phase, the remaining wastes within Waste Pit No. 5 will be removed. The collection 
sump and force main within the pit will be relocated, as necesmy, as the excavation progresses. The @ 
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excavation water which is generated within Waste Pit Nos. 4 and 5 will continue to be managed as 
described in Phase 1 1. After the Bum Pit has been certified as “clean,” any water which accumulates 
within the pit will be considered noncontact storm water and will no longer be collected and treated. 
The approximate area of excavation within Waste Pit No. 5 and traffic routing are shown in 
Drawing M-05-82- 1 16. 

a 

4.2.18 Phase 18 
Phase 18 will consist of excavating the subsoils from Waste Pit No. 5 and 100 percent of material 
by volume (approximately 4,300 cy) fiom the Clearwell. These materials will be blended with the 
Waste Pit No. 4 material that was stockpiled in the Material Handling Building during Phase 12 
excavation activities. Currently, it is estimated that this excavation phase will require 78 working 
days to complete. 

The ramp into the Clearwell, as shown in Drawing M-05-82-117, will be constructed during this 
excavation phase. The excavation water which is generated within Waste Pit Nos. 4 and 5 will 
continue to be managed as described in Phase 1 1. After directed excavation in Waste Pit No. 5 is 
completed, during the period before the pit is certified as clean, water fiom the pit will continue to 
be collected and treated. The approximate areas of Waste Pit No. 5 and the Clearwell to be 
excavated and traffic routing are shown in Drawing M-05-82- 1 17. 

4.2.19 Phase 19 
Phase 19 will consist of excavating the subsoils from the Clearwell and blending it with the Waste 
Pit No. 4 material that was stockpiled in the Material Handlii Building during Phase 12 excavation 
activities. Currently, it is estimated that this excavation phase will require 13 working days to 
complete. The excavation water fiom Waste Pit Nos. 4 and 5 and the Clearwell will continue to be 
managed as described in Phase 18. After directed excavation in the Clearwell is completed, during 
the period before the pit is certified as clean, water Erom the pit will continue to be collected and 
treated. The approximate area of Clearwell to be excavated is shown in Drawing M-05-82-118. 

4.2.20 Clearwell Maintenance 
The storm water and contact water operations will be executed to reasonably limit the solids loading 
to the Clearwell. As the Clearwell will be used for settling prior to treatment in the WTS, some 
intermediate excavation of Clearwell sediments may be required to maintain operational storage 
capacity. The need for maintenance excavation of the Clearwell will be forecasted based upon 
observed solids buildup in the Clearwell. Prior to excavation, the existing supernatant within the 
Clearwell will be removed and treated in the WTS and discharged to the BSL. 

The Clearwell is a wet, enriched uranium waste source. Excavated materials will be blended with 
depleted waste fiom Waste Pit No. 4 so that the mixture qualifies as depleted. 

4.3 Engineering Contmls 
Engineering controls which have been addressed and analyzed during the development of this 
Excavation Plan include the waste pit berm stability, waste stability, waste bearing capacity, and 
WAC factors and moisture contents for the various pits and the Clearwell. 
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4.3.1 Benn Slope Stability Anelpis 
Berm stability analyses were performed using the PCSTABLS slope stability computer program 
developed by Purdue University for the Federal Highway 'on. Using the program search 
routine, a &em number of trial circular failure surfhms were generated and the corresponding factors 
of safety were calculated based on the Modified Bishop Method. Comparing the results of each trial 
failure sdace,  a minimum factor of d e t y  for each analyzed d o n  was hrmined.  These 
analyses considered both static and seismic conditions. A seismic coefficient of 0.10 g (acceleration 
due to gravity) was utilized for seismic analyses. Minimum factors of d e t y  of 1.2 and 1 .O are 
considered adequate for static and seismic conditions, respectively. 

The following sections present the assumptions and results for the analyses performed for each pit 
and the Clearwell. These results are summarized in Appendix E of this plan. The geotechnical 
properties fiom past site investigations which were used in the analyses are also presented in 
Appendix E. 

4.3.1.1 Waste Pit No. 1 Benn Slope Stability 
Waste Pit No. 1 is located adjacent to Waste Pit No. 2, Waste Pit No. 3, and the Clearwell. From 
a technical point of view, the most critical condition for the stability of the berm around Waste Pit 
No. 1 exists when Waste Pit No. 1 is empty and an adjacent pit contains waste and/or water. In 
addition, the width of the berm between two waste pits may also be significant to berm stability. 
Based on the proposed excavation sequence and the berm widths, the stability of the berms between 
Waste Pit No. 1 and Waste Pit No. 3, and the Clearwell are considered to be critical. These analyses 
were performed based on the following assumptions: 

PitNos. 1 and3B-El --Thematerialin 
Waste Pit No. 3 is at the top of the berm and the water level in Waste Pit No. 1 is at 
the bottom of the pit. The phreatic surface within the berm was assumed to be a 
straight line from approximately 7 feet below the top of the berm at the Waste Pit 
No. 3 side of the berm, to the toe of the berm at the Waste Pit No. 1 side of the berm. 

e Pit No. e FA. - The water and 
sediment in the Clearwell is approximately 12 feet below the top of the berm 
(Clearwell will be maintained with 12 feet freeboard at all times prior to its removal 
to provide additional storage capacity for anticipated storm events) and the water level 
in Waste Pit No. 1 is at the bottom of the waste pit. The phreatic surface within the 
berm was assumed to be a straight line from approximately 12 feet below the top of 
the berm at the Clearwell side of the berm, to the toe of the berm at the Waste Pit No. 1 
side of the berm. Figures E3 and E4 (Appendix E) show a second water level within 
2 feet of the Clearwell crest which represents the anticipated water level following a 
25-yearY 24-hour storm event. 

Under the assumed conditions, the minimum factors of safety for the sections analyzed are 1.91 and 
2.05 for the Waste Pit Nos. 1 and 3 berm and the Waste Pit No. 1 and Clearwell berm, respectively, 
under static conditions. The minimum factors of d e t y  for the sections analyzed are 1.38 and 1 S O  
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for the Waste Pit Nos. 1 and 3 berm and the Waste Pit No. 1 and Clearwell berm, respectively, under 
seismic conditions. 

4.3.1.2 Waste Pit No. 2 Bern Slope Stability 
Waste Pit No. 2 is located adjacent to Waste Pit No. 1 , Waste Pit No. 3, Waste Pit No. 4, and the 
Burn Pit. From a technical point of view, the most critical condition for the stability of the berm 
around Waste Pit No. 2 exists when Waste Pit No. 2 is empty and an adjacent pit contains waste 
andor water. In addition, the width of the berm between two waste pits may also be significant to 
berm stability. Based on the proposed excavation sequence and the berm widths, the stability of the 
berm between Waste Pit No. 2 and Waste Pit No. 1 is considered to be critical. These analyses were 
performed based on the following assumptions. 

a as@ Pit Nos. 7. 1 B- E5 E6. - The material in 
Waste Pit No. 1 is at the top of the berm and the water level in Waste Pit No. 2 is at 
the bottom of the pit. The phreatic sutface within the berm was assumed to be a 
straight line from approximately 5.5 feet below the top of the berm at the Waste Pit 
No. 1 side of the berm, to the toe of the berm at the Waste Pit No. 2 side of the berm. 

Under the assumed conditions, the minimum factor of safety for the e o n  analyzed is 1.48 for the 
Waste Pit Nos. 2 and 1 berm under static condition. The minimum factor of safety for the section 
analyzed is 1.25 for the Waste Pit Nos. 2 and 1 berm under seismic condition. 

4.3.1.3 Waste Pit No. 3 Berm Slope Sfability 
Waste Pit No. 3 is located adjacent to Waste Pit No. 1, Waste Pit No. 2, Waste Pit No. 5, the Burn 
Pit, and the Clearwell. From a technical point of view, the most critical condition for the stability 
of the berm around Waste Pit No. 3 exists when Waste Pit No. 3 is empty and an adjacent pit 
contains waste andor water. In addition, the width of the berm between two waste pits may also be 
significant to berm stability. Based on the proposed excavation sequence and the berm widths, the 
stability of the berms between Waste Pit No. 3 and Waste Pit No. 5, and the Clearwell are considered 
to be critical. These analyses were performed based on the following assumptions: 

0 Pit N m  E7 -- The waste and water 
in Waste Pit No. 5 is approximately 2 feet below the top of the berm and the water 
level in Waste Pit No. 3 is at the bottom of the pit. The phreatic surface within the 
berm was assumed to be a straight line from approximately 2 feet below the top of the 
berm at the Waste Pit No. 5 side of the berm, to the toe of the berm at the Waste Pit 
No. 3 side of the berm. 

0 aste pit No. 3 -ell E10. - The water 
and sediment in the Clearwell is approximately 12 feet below the top of the berm 
(Clearwell will be maintained with 12 feet fieebard at all times prior to its removal 
to provide additional storage capacity for anticipated stom events) and the water level 
in Waste Pit No. 3 is at the bottom of the waste pit. The phreatic surface within the 
berm was assumed to be a straight line from approximately 12 feet below the top of 
the berm at the Clearwell side of the berm, to the toe of the berm at the Waste Pit No. 3 
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side of the berm. Figures E9 and E10 (Appendix E) show a second water level within 
2 feet of the Clearwell crest which represents the anticipated water level following a 
25-year, 24-hour storm event. 

Under the assumed conditions, the minimum factors of safety for the sections analyzed are 1.24 and 
1.35 for the Waste Pit Nos. 3 and 5 berm and the Waste Pit No. 3 and Clearwell berm, respectively, 
under static conditions. The minimum fhctors of safety for the sections analyzed are 1.03 and 1.09 
for the Waste Pit Nos. 3 and 5 berm and the Waste Pit No. 3 and Clearwell berm, respectively, under 
seismic conditions. 

4.3.1.4 Waste Pit No, 4 Bern Slope Stability 
Waste Pit No. 4 berm soil and waste parameters of the adjacent waste pits are considered to be 
identical to those parameters used to analyze Waste Pit No. 2 berm stability. Since the groundwater 
elevation at this portion of the site is approximately the same as the groundwater elevation adjacent 
to Waste Pit No. 2, and the berm slope of Waste Pit No. 4 (2H: 1V) is shallower than the berm slope 
of Waste Pit No. 2 (1H: lv), it is assumed the factor of safety of Waste Pit No. 4 berm slope will be 
greater than the factor of safety of Waste Pit No. 2 berm slope (1.48 and 1.25, under static and 
seismic conditions, respectively). Therefore, the factor of safety for Waste Pit No. 4 berm slope will 
be greater than 1.2 and 1 .O for static and seismic conditions, respectively, which is considered to be 
adequate. 

4.3.1.5 Waste Pit No. 5 Berm Slope Stability 
Waste Pit No. 5 berm soil and waste parameters of the adjacent waste pits are considered to be 
identical to those parameters used to analyze Waste Pit No. 2 berm stability. Since the groundwater 
elevation at this portion of the site is approximately the same as the groundwater elevation adjacent 
to Waste Pit No. 2, and the berm slope of Waste Pit No. 5 (2YiH:lV) is shallower than the berm 
slope of Waste Pit No. 2 (1H: lV), it is assumed the factor of safety of Waste Pit No. 5 berm slope 
will be greater than the factor of safety of Waste Pit No. 2 berm slope (1.48 and 1.25, under static 
and seismic conditions, respectively). Therefore, the factor of safety for Waste Pit No. 5 berm slope 
will be greater than 1.2 and 1 .O for static and seismic conditions, respectively, which is considered 
to be adequate. 

4.3.1.6 Waste Pit No. 6 Bern Slope Stability 
Waste Pit No. 6 berm soil and waste parameters of the adjacent waste pits are considered to be 
identical to those parameters used to analyze Waste Pit No. 2 berm stability. Since the groundwater 
elevation at this portion of the site is appmximately the same as the groundwater elevation adjacent 
to Waste Pit No. 2, and the berm slope of Waste Pit No. 6 (2%H:lV) is shallower than the berm 
slope of Waste Pit No. 2 (1H: 1 V), it is assumed the factor of safety of Waste Pit No. 6 berm slope 
will be greater than the factor of safety of .Waste Pit No. 2 berm slope (1.48 and 1.25, under static 
and seismic condition, respectively). Therefm, the factor of safety for Waste Pit No. 6 berm slope 
will be greater than 1.2 and 1 .O for static and seismic conditions, respectively, which is considered 
to be adequate. 
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4.3.1.7 Bum Pit Bern Slope Stability 
The Burn Pit berm slopes are unknown at the time this plan was prepared. Therefore, a berm 
stability analysis was not performed. 

4.3.1.8 Clearwell Benn Slope Stabiljty 
Clearwell is located adjacent to Waste Pit No. 1 and Waste Pit No. 3. From a technical point of 
view, the most critical condition for the stability of the berm around the Clearwell exists when the 
Clearwell is partially 111 and an adjacent pit contains waste andor water. In addition, the width of 
the berm between two waste pits may also be significant to berm stability. Based on the proposed 
excavation sequence and the berm widths, the stability of the berms between the Clearwell and 
Waste Pit No. 1, and Waste Pit No. 3 are considered to be critical. These analyses were performed 
based on the following assumptions: 

e Waste Pit No. 1 B-s El l  - n e  
material in Waste Pit No. 1 is at the top of the berm and the sediment and water level 
in the Clearwell are approximately 12 feet below the top of the berm (Clearwell will 
be maintained with 12 feet freeboard at all times prior to its removal to provide 
additional storage capacity for anticipated storm events). The phreatic surface within 
the berm is a straight line from approximately 5.5 feet below the top of the berm at the 
Waste Pit No. 1 side of the berm, to 12 feet below the top of the berm at the Clearwell 
side of the berm. 

e *-The 
material in Waste Pit No. 3 is at the top of the berm and the water and sediment level 
in the Clearwell is approximately 12 feet below the top of the berm (Clearwell will be 
maintained with 12 feet freeboard at all times prior to its removal to provide additional 
storage capacity for anticipated storm events). The phreatic suTf8ce within the berm 
was assumed to be a straight line h m  approximately 7 feet below the top of the berm 
at the Waste Pit No. 3 side of the berm, to 12 feet below the top of the berm at the 
Clearwell side of the berm. 

Under the assumed conditions, the minimum factors of safety for the sections analyzed m 1.86 and 
2.05 for the Clearwell and Waste Pit No. 1 berm and the Clearwell and Waste Pit No. 3 berm, 
respectively, under static conditions. The minimum factors of safety for the sections analyzed are 
1.34 and 1.40 for the Clearwell and Waste Pit No. 1 berm and the Clearwell and Waste Pit No. 3 
berm, respectively, under seismic conditions. 

4.3.2 Waste Stability Analyses 
Slope stability analyses were performed to determine the maximum excavated waste slopes which 
may be maintained in the various pits. The slope stability analyses were performed with the 
PCSTABLS computer program. Using the search routine, a given number of trial circular failure 
surfaces were generated and the corresponding factors of d e t y  were calculated based on the 
Modified Bishop Method. Comparing the results of each trial failure surface, the minimum factor 
of safety for the section analyzed was determined. 
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These analyses did assume a conservative phreatic surf'ace which would OCCLU due to dewatering. 
Initially, a cross section with an assumed slope based on the waste material characteristics was 
selected and analyzed. A factor of safety of 1.2 or greater is considered adequate. If a factor of 
safety for the assumed slope was less than 1.2, then a shallower slope was selected and analyzed. 
If the factor of safety for this cross section was still less than 1.2, a third trial was performed with 
an even shallower assumed slope. This iterative process was continued until a factor of safety of 
greater than 1.2 was obtained. 

If a factor of d e t y  for the assumed slope was significantly greater than 1.2, then a steeper slope was 
selected and analyzed. If the factor of safety for this cross section was still greater than 1.2, a third 
trial was performed with an even steeper assumed slope. This iterative process was continued until 
a factor of d e t y  of less than 1.2 was obtained. Then the assumed slope used in the previous 
iteration was selected. The results of these analyses as well as the available geotechnical parameters 
of the various waste pit materials is presented in Appendix F of this plan. 

4.3.2.1 Waste Pit No. 1 Stability Analyses 
Based on the results of the stability analyses under the stated conditions, a minimum slope of 
2 horizontal to 1 vertical must be maintained during the excavation of Waste Pit No. 1 to provide 
a stable slope. 

4.3.2.2 Waste Pit No. 2 Stability Analyses 
Based on the results of the stability analyses under the stated conditions, a minimum slope of 
2 horizontal to 1 vertical must be m-ain&ed during the excavation of Wa& Pit No. 2 to pr&ide 0 a stable slope. 

4.3.2.3 waste Pit NO. 3 Stability Analyses 
Based on the results of the stability analyses under the stated conditions, a minimum slope of 
3 horizontal to 1 vertical must be maintained during the excavation of Waste Pit No. 3 to provide 
a stable slope. 

4.3.2.4 Waste Plt No. 4 Stability Anaiyses 
Based on the results of the stability analyses under the stated conditions, a minimum slope of 
2% horizontal to 1 vertical must be maintained during the excavation of Waste Pit No. 4 to provide 
a stable slope. 

4.3.2.5 Waste Pit No. 5 Stability An8lySes 
Based on the results of the stability analyses under the stated conditions, a minimum slope of 
4 horizontal to 1 vertical must be maintained during the excavation of Waste Pit No. 5 to provide 
a stable slope. 

4.3.26 Waste Pit No. 6 Stability Analyses 
Based on the results of the stability analyses under the stated conditions, a minimum slope of 
2% horizontal to 1 vertical must be maintained during the excavhtion of Waste Pit No. 6 to provide 
a stable slope. 
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4.3.2.7 Burn Pit Stability An8/pes 
Based on the results of the stability analyses under the stated conditions, a minimum slope of 
2 horizontal to 1 vertical must be maintained during the excavation of the Burn Pit to provide a 
stable slope. 

4.3.2.8 Cle8nue// Stability An8lyses 
Based on the results of the stability analyses under the stated conditions, a minimum slope of 
3 horizontal to 1 vertical must be maintained during the excavation of the Clearwell to provide a 
stable slope. 

4.3.3 w8Sb Bearing cap8City 
The bearing capacity of the wastes within the various pits was analyzed using Tenaghi's bearing 
capacity equation for strip foundations. It was assumed that the track width of the excavation 
equipment is 2.5 feet. The bearing capacity calculations, including the assumed geotechnical 
parametem for the various wastes, are presented in Appendix G of this plan. The allowable operatkg 
ground pressures for each waste pit is as follows: 

Waste Pit No. 1 - 32.6 psi 
Waste Pit No. 2 - 14.8 psi 
Waste Pit No. 3 - 13.3 psi 
Waste Pit No. 4 - 33.5 psi 
Waste Pit No. 5 - 9.3 psi 
Waste Pit No. 6 - 34.3 psi 
Burn Pit - 32.9psi 
Clearwell - 9.3 psi. 

4.3.4 WAC Factors 8nd Moisture Contents 
The primary purpose of the blending plan is to blend the waste such that the resulting blends q w  
as a depleted uranium waste and meet the radiological requirements of the CDF WAC. The total 
WAC factor and enrichment factor were calculated for the various waste pit materials. The total 
WAC factor is the sum of the fractions as defined in the CDF WAC. The enrichment factor is 
defined as the percent of Uranium-235 within the total Uranium present in the material, as defined 
in 10 Code of Federal Regulations (CFR) 20, Appendix B, Footnote 3, 1993 Revision. The 
assumptions made in these calculations and calculation procedures for determining these factors are 
presented in Appendix H of this plan. 

The average natural moisture content and average optimum moisture content are based on data 
obtained from previous studies conducted at the site. 

4.3.4.1 w8ste Pit No. 1 
The calculated total WAC factor and enrichment factor for Waste Pit No. 1 material are 0.54 and 
0.37, respectively. Waste Pit No. 1 is categorized as depleted since the enrichment is less than 
0.72. With a WAC factor of 0.54, the Waste Pit No. 1 waste is expected to meet the radiological 
criteria of the CDF WAC. e 
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The calculated average natural moisture content and average optimum moisture content, on a wet 
basis, are 28 percent and 13 percent, respectively. Since the moisture content of the material fiom 
Waste Pit No. 1 is greater than the WAC (& 5 percent of the materials’ Standard Proctor optimum 
moisture content), the material from Waste Pit No. 1 does not meet the acceptance criteria for 
moisture content. 

0 

4.3.4.2 w8Sb Pit NO. 2 
The calculated total WAC factor and enrichment factor for Waste Pit No. 2 material are 1.23 and 
5.22, respectively. Waste Pit No. 2 is categorized as enriched since the enrichment factor is greater 
than 0.72. Waste Pit No. 2 materials will be blended with depleted uranium pit materials so that the 
resulting mixture qualifies as depleted. Since the WAC factor exceeds the CDF radiological criteria, 
the Waste Pit No. 2 waste will be blended with other pit materials with lower radiological 
contamination such that the resulting blend hss a WAC factor of less than 1. 

The calculated average natural moisture content and average optimum moisture content, on a wet 
basis, are 44 percent and 15 percent, respectively. Since the moisture content of the material fiom 
Waste Pit No. 2 is greater than the WAC (It: 5 percent of the materials’ Standard Proctor optimum 
moisture), the material h m  Waste Pit No. 2 does not meet the acceptance criteria €or moisture 
content. 

4.3.4.3 w8Sb Pit NO. 3 
The calculated total WAC factor and the enrichment factor for Waste Pit No. 3 material are 0.56 and 
0.38, respectively. Waste Pit No. 3 is categorized as depleted since the enrichment factor is less than 
0.72. With a WAC hctor of 0.56, the Waste Pit No. 3 waste meets the radiological criteria of the 
CDF WAC. 

@ 

The calculated average natural moisture content and average optimum moisture content, on a wet 
basis, are 54 percent and 19 percent, respectively. Since the moisture content of the material from 
Waste Pit No. 3 is greater than the WAC (It: 5 percent of the materials’ Standard Proctor optimum 
moisture content), the material from Waste Pit No. 3 does not meet the acceptance criteria for 
moisture content. 

Due to the large quantity and high moisture content of the Waste Pit No. 3 waste, this waste material 
is a primary source of thermal drying feed material. 

4.3.4.4 W8Sh Pit NO. 4 
The calculated total WAC factor and the enrichment factor for Waste Pit No. 4 material are 0.59 and 
0.17, respectively. Waste Pit No. 4 is categorized as depleted since the enrichment factor is less than 
0.72. With a WAC factor of 0.59, the Waste Pit No. 4 waste meets the radiological criteria of the 
CDF WAC. 

The calculated average natural moisture content and average optimum moisture content, on a wet 
basis, are 21 percent and 12 percent, respectively. Since the moisture content of the material from 
Waste Pit No. 4 is greater than the WAC (It: 5 percent of the materials’ Standard Proctor optimum 0 

1 
2 

3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 
34 
35 

36 
37 
38 
39 
40 
41 
42 

43 
44 

33 
000045 

PT/02-20-98 (07:27ywP (6.1 )I77348 1 :Exuvrte.pln 



FDF Subcontract No. 98SCOoooO1 Excavation Plan- 
IT Project No. 77348 1 Issue Date 02/13/98 Rev. B 

moisture content), the material from Waste Pit No. 4 does not meet the acceptance criteria for 
moisture content. 

Due to the Waste Pit No. 4 waste's highly depleted uranium content, this waste will be the primary 
source of blending materials with enriched sources so that the resulting blend qualifies as depleted. 

4.3.4.5 Waste Pit No. 5 
The calculated total WAC factor and the enrichment factor for Waste Pit No. 5 material are 0.52 and 
0.51, respectively. Waste Pit No. 5 is categorized as depleted since the enrichment factor is less than 
0.72. With a WAC factor of 0.52, the Waste Pit No. 5 waste meets the radiological criteria of the 
CDF WAC. 

The calculated average natural moisture content and average optimum moisture content, on a wet 
basis, are 80 percent and 26 percent, respectively. Since the moisture content of the material fiom 
Waste Pit No. 5 is greater than the WAC e 5 percent of the materials' Standard Proctor optimum 
moisture content), the material from Waste Pit No. 5 does not meet the acceptance criteria for 
moisture content. 

Due to the high moisture content of the Waste Pit No. 5 waste, this waste material is a primary 
source of thermal drying feed material. 

4.3.4.6 Wash Pit No. 6 
The calculated total WAC factor and the enrichment factor for Waste Pit No. 6 material are 0.32 and 
0.48, respectively. Waste Pit No. 6 is categorized as depleted since the enrichment factor is less than 
0.72. With a WAC factor of 0.32, the Waste Pit No. 6 waste meets the radiological criteria of the 
CDF WAC. With an enrichment factor of 0.48, the Waste Pit No. 6 waste also provides a depleted 
uranium source for blending with enriched waste. 

The calculated average natural moisture content and average optimum moisture content, on a wet 
basis, are 16 percent and 8 percent, respectively. Since the moisture content of the material fiom 
Waste Pit No. 6 is greater than the WAC (& 5 percent of the materials' Standard Proctor optimum 
moisture content), the material from Waste Pit No. 6 does not meet the acceptan= criteria for 
moisture content. 

4.3.4.7 Bum Pit 
The calculated total WAC factor and the enrichment factor for the Burn Pit material are 0.20 and 
0.92, respectively. The Burn Pit is categorized as enriched since the enrichment k t o r  is greater than 
0.72. With a WAC factor of 0.20, the Burn Pit waste will meet the radiological criteria of the CDF 
WAC if blended with depleted uranium waste sources such that the resulting blend qualifies as 
depleted. 

The calculated average natural moisture content and average optimum moisture content, on a wet 
basis, are 23 percent and 17 percent, respectively. Since the moisture content of the material fiom 
the Burn Pit is greater than the WAC & 5 percent of the materials' Standard Proctor optimum 
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moisture content), the material from the Burn Pit does not meet the acceptance criteria for moisture 
content. 

4.3.4.8 Cleamel/ 
The calculated total WAC factor and the enrichment factor for the Clearwell material are 0.56 and 
2.59, respectively. The Clearwell is categorized as enriched since the enrichment factor is greater 
than 0.72. With a WAC factor of 0.56, the Clearwell waste will meet the radiological criteria of the 
CDF WAC if blended with depleted uranium waste sources such that the resulting blend qualifies 
as depleted. 

The calculated average natural moisture content and average optimum moisture content, on a wet 
basis, are 37 percent and 17 percent, respectively. Since the moisture content of the material from 
the Clearwell is greater than the WAC e 5 percent of the materials’ Standard Proctor optimum 
moisture content), the material fiom the Clearwell does not meet the accqtance criteria for moisture 
content. 

4.4 Equipment Access 
Access to the pits will be via haul roads constructed along the pit berms between the truck wash 
facility and the various waste pits areas at the locations shown on the phase drawings (Appendix B). 
Ramps from these haul roads to the bottom of the waste pits will be c o d  by cutting the berm 
along the alignments shown on the phase drawings. Ramp constmction will co-ce once a 15- to 
20-foot thick (more, if possible) layer of waste over the proposed ramp location has been excavated. 
The upper portion of the ramp fiom the top of the berm to the bottom of the 15- to 20-foot deep 
excavation will then be constructed. This portion of the ramp will be used by the equipment as the 
waste excavation proceeds. The lower portion of the ramp will be constructed concurrently with the 
waste pit excavation. 

Once a sufficient quantity of material has been removed from the waste pit, the truck turnaround area 
will also be constructed to complete the ramp installation. At the lower end of the ramp, an area 
60 feet in diameter will be constructed to permit the articulating dump trucks to turn around. This 
turnaround area will be constructed using the pit cover soil. The top of this turn around area will be 
10 feet higher than the bottom elevation of the waste pit. 

Haul roads and ramps will be constructed with grades not to exceed 12 percent. Haul roads and 
ramps will be 20 feet wide and their surfaces will consist of a layer of geotextile and a 6 - k h  layer 
of gravel. 

In addition, reusable landing mat-type roadbeds may be used along the pit bottom to pvide  a stable 
roadbed or working platform for trucks and excavating equipment. These metal or fiberglass mesh 
sheets are interlocking and can be quickly placed. They can easily be washed off and relocated to 
create temporary roadbeds. 

The haul road and ramp widths were determined by multiplying the largest vehicle width by 2, or 
by adding 2 feet to each side of the widest vehicle, whichever is greater. In this case, the proposed 
articulating dump trucks have a width of approximately 9 feet; thedore, the proposed 20-foot wide 
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haul roads and ramps will be adequate. The haul roads and ramps will be designed by a competent 
person qualified in structural design and will be constructed in accordance with the design. 

4.5 Excavation 
The waste pits will be excavated in two phases: Neat Line Excavation and Directed Excavation. 
Neat line excavation will involve the removal of material to the pit bottom which includes the cap, 
waste material, and the pit liner material. Directed excavation will be concerned with the removal 
of soil below the pit bottom as directed by FDF. 

The excavation operations will allow for separate handling and transfer (to the Material Hmdling 
Building) for drier wastes and soils and also for debris encountered in the pits. Inside the Material 
Handling Building, the drier materials will be blended with the wetter material to improve 
handleability . 

Due to the heterogeneity of the waste pits, minor field adjustments to this plan will be implemented 
to assure the execution of the work remains consistent with the concepts of the design. 

4.5.1 Neat Line Excavation 
In general, an excavator will be used to initially excavate from on top of the waste soil cover on 
Waste Pit Nos. 1 , 2,3, and 4 to a maximum possible depth with stable sideslopes. Initial excavation 
of Waste Pit Nos. 5 and 6 and the Clearwell will commence fiom the berms using the long-reach 
excavator. This initial opration will strip 15 to 20 feet (more, if possible) of soil cover and waste. 
The material will be loaded into dump trucks and transported to the Material Handling Building. 

Prior to the excavation of Waste Pit Nos. 5 and 6, the supernatant within these pits will be pumped 
to the Clearwell for subsequent treatment by the WTS. The existing surfaces will then be sprayed 
with Poly-Shell (or equivalent). Poly-Shell is a mixture of fly ash and shredded plastic that m a t e s  
a thin, lightweight erosion and water resistant barrier that will also provide dust and erosion control. 

If perched water is encountered during the excavation operation, low points will be graded in the pits 
to create sumps for excavation water collection. Sump pumps will be used to remove the collected 
water. Caution will be taken near the bottom of the waste pit so that sumps are not excavated 
prematurely through the pit liner or into the top of the Great Miami Aquifer. As the excavations 
progress with Waste Pit Nos. 5 and 6, the existing EPDM liner will be removed as it is encoun-. 

Once an area measuring roughly 50 feet by 50 feet has been excavated to an approximate depth of 
15 to 20 feet, the excavation operation will be altered to remove the remainhg waste material fiom 
the pit bottom. Direct loadout of the waste by the excavator into the truck will OCCUT when access 
permits. Otherwise, a bulldozer will be used to push waste material so that an excavator can load 
dump trucks that will transport this material to the Material Handling Building. 

Upon completion of the neat line excavation and prior to initiating the directed excavation, soil 
sampling will be performed as described in the following section. 
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4.5.2 Directed Excavation 
This phase of excavation will be directed by FDF in lifts not less than 6 inches in depth. The subsoil 
excavation will be performed as directed using bulldozer@) to push the materials to the end of the 
ramp. At this location the excavator will be staged to load this material into the dump trucks for 
transport to the Material Handling Building until such time that FDF determines that the constituent 
levels in the soils show that the soils meet the OSDF WAC. Soils which meet the OSDF WAC will 
be transported to the transfer point for staging for eventual transport to disposal in the OSDF. 

The depth of the excavation, and the final disposition of the excavated soils, will be based on the 
data fiom field screening activities performed by FDF in accordance with the FDF sampling and 
analysis plan. Field screening techniques will cover one acre per day when mobile equipment is 
used and one acre per week when a high-purity Germanium detector is used. 

Once field screening indicates that the final remediation levels (FRL) are met, FDF will collect 
samples for laboratory analyses, in accordance with the FDF sampling and analysis plan, to certify 
that the FRLs have been met. Turnaround time for laboratory sample and analysis, report 
preparation, and data review by the EPA may require a six-month period of time. If it is determined 
that the FRLs have not been attained, additional excavation will be directed. 

During the directed excavation activities, the pit excavation, storm water, emissions, and dust 
controls will be maintained until codirmation has been received that the FRLs have been attained. 

4.6 Material Separation and Handling 
As the excavation of the various waste pits and the Clearwell progresses, initial material separation 
activities will be conducted within the limits of the excavation to reasonably identifj, and segregate 
processable, non-processable, and non-typical wastes. These activities will be performed using the 
excavating equipment to the maximum extent practical, thereby minimizing the need for personnel 
exposure and manual waste handling. It is anticipated that personnel will primarily be used to 
visually inspect the contents of the excavation spoil and working face while performing minimal 
manual sorting activities. 

4.6.1 Processable Wastes 
Processable wastes are those waste materials which are less than 4 inches in size, or can be 
reasonably sk-reduced to less than 4 inches, and are not classified as non-typical. These materials 
will be removed using low ground pressure (LGP) bulldozers, a track mounted excavator, a track 
mounted loader, and articulating dump trucks. 

In order to provide an early assessment of the condition (extremely wet or dry) of the excavated 
materials, the working face of the excavation and the spoil being staged for loadout will be visually 
inspected by site personnel. Personnel will also ascertain if large quantities of non-processable or 
non-typical wastes are being encountered so that the appropriate procedures for haudling these 
materials are instituted in a timely manner. 

Processable wastes which appear to be relatively dry will be loaded directly onto dump trucks for 
transport to the Material Handling Building. Materials identified as being wet or trailer cake 
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material may either be loaded onto trucks for subsequent blending at the Material Handling Building, 
or placed in a segregating and loading area within Waste Pit Nos. 1,2,3 and 4. This area will be 
comtmcted of recompacted cover soils removed within the limits of excavation during the various 
phases. The area will be sloped to promote drainage of the wastes. The area is located along the 
base of the excavations to aid in preventing wind dispersion and potential retransport of radioactive 
particulate into the air. Dust control measures will be utilized as necessary to preclude the 
generation of dust. 

Materials which require conditioning or furthet field inspection and segregation will be spread in a 
relatively uniform layer not exceeding one foot in thickness. The material will then be bladed with 
a bulldozer or raked with an excavator-mounted raking attachment. This exposed sudace will again 
be inspected by site personnel to identifl any additional non-processable or non-typical wastes and 
to evaluate the physical properties of the waste. Any identifiable materials will be removed 
manually or by using the excavating equipment, depending on their size, condition, or type. Once 
conditioning and inspection is complete, the maserials will be loaded onto dump trucks for transport 
to the Material Handling Building for subsequent blending, processing, and drying. 

4.6.2 Non-pmcess8ble Wastes 
Non-processable wastes are those waste materials which are greater than 4 inches in size and cannot 
be reasonably size-reduced to less than 4 inches in size, and are not suitable for processing through 
the dryer. These materials will be obtained directly h m  the excavation or from the activities 
implemented to obtain processable wastes (Section 4.6.1). Depending on the quantity of materials 
encountered, these materials may be loaded directly into trucks for transport to the Material 
Handling Building prior to loadout. In the event that the volume of these materials is relatively low, 
or they are only encountered on an intermittent basis, they will be temporarily staged within the pit 
area at the locations shown on the phase drawings. Staging will be performed so that full loads of 
these materials may be removed. 

4.6.3 Non-tYpic8l Wastes 
During the excavation of the various waste pits and the Clearwell, non-typical wastes may be 
encountered which will require special planning, handling, and treatment. These types of wastes 
may include the following: 

Pyrophoric materials 
Compressed gas cylinders 
Transformers 
Unopened intact drums 
Polychlorinated biphenyl (PCB) wastes 
Large debris (mechanical equipment or reinforced concrete) 
Thorium mewoxide 
Asbestos. 

Non-typical wastes which are determined to meet the CDF WAC, or can be treated or size-reduced 
(Le., non-processable waste) to meet the CDF WAC, will be t r a n s f d  to the Material Handling 
Building. Treatment of non-typical wastes includes emptying and approPriately managing the a 
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contents of drums, cylinders, transformers, etc. It may not be feasible to treat or otherwise make 
acceptable for the CDF all non-typical waste streams. Non-typical wastes which cannot be made 
to meet the CDF WAC will be placed in containers for transfer to FDF for further handling and 
disposition. 

It is understood that there is a potential for encountering materials within the various units which 
may possess pyrophoric properties. Units whichmay present apotential for encountering pyrophoric 
materials include Waste Pit Nos. 3 and 5, the Clearwell, and the Burn Pit. Units which possess a 
greater potential for encountering these types of wastes include Waste Pit Nos. 2,4, and 6. Care will 
be taken during the removal of any materials which are deemed pyrophoric. These materials will 
be handled in a manner which will prevent them from igniting due to the excavation activities. 
These materials will require handling by both on-site personnel and the excavation equipment. Once 
removed, the d a l s  will be staged at a location within the excavation where minimal disturbance 
will occur. These materials will then be wetted as necessaty and packaged in a manner which will 
minimizedismban ce during transport to the Non-Typical Waste Transfer Facility located between 
Waste Pit Nos. 4 and 6. In the event that pyrophoric materhis are encountered which have ignited, 
they will be smothered using available soils. Mer these materials have been extinguished, they will 
be wetted and handled in the same manner as described above. 

Debris which may be encountered within the waste pits include drums, cylinders, transformers, 
concrete rubble, and abandoned equipment. These materials will be identified by the on-site 
personnel who will be monitoring the working face. In the event that debris is encountered, it will 
be inspected to assess its condition. Furthermore, the location from which it was obtained will also 
be inspected to determine if additional debris is present. 

Prior to the removal of additional debris, an area within the pit will be prepared to provide a suitable 
foundation upon which personnel may work and where excavated debris may be temporarily staged. 
It will be located at a safe distance away from the excavator. Depending upon the elevation along 
the working face at which the debris is encountered, it may be necessary to establish an area on top 
of the unexcavated cover due to safety concerns. If this is required, the slopes will be evaluated to 
assess their stability due to the loads induced by the excavator. The slopes will then be cut back, as 
necessary, based on this evaluation. 

In order to minimize the handling of potentially damaged drums by personnel, a drum grappler 
mounted to the excavator will be used to extract these items. Once extracted, personnel will visually 
inspect the drum to assess its integrity. Intact drums will be overpacked and transferred to the 
Non-typical Waste Transfer Facility for subsequent disposal. The contents of all damaged drums 
will be emptied using the grappler and the contents will be inspected to determine if they shall be 
handled as either processable or non-processable. The drums will then be flattened using the tracks 
of the excavator. .The flattened drum will then be handled as non-processable wastes. The work a m  
will be monitored as described in Section 7.0 of this plan. All drum handling procedures will be 
performed in accordance with the Operational Health and Safety Plan to be submitted as part of this 
project. 
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Cylinders will primarily be handled by the on-site personnel to minimize the potential of damage 
which may be incurred if excavation equipment is used to remove these items. Once extricated, the 
cylinders will be stod at a stable and secure location within the excavation. These cylinders will 
be secured and/or palletized, if necessary, for transport to the Non-Typical Waste Transfer Facility. 
All cylinders will be handled in accordance with the procedures outlined in the Operational Health 
and Safety Plan. 

Transformers will also be removed using the drum grappler. Once removed, the transformex will 
be inspected by the on-site personnel to assess its integrity. If necessary, the transformer will be 
overpacked for transport to the transfer facility. Absorbent clothes and materials will be staged at 
the excavation so that any spills due to leaking oils may be contained. These materials will also be 
drummed prior to transport to the transfer facility. 

Extremely large debris such as concrete rubble and abandoned equipment will be removed h m  the 
excavation using the earthmoving equipment. These objects will be sized as necessary to facilitate 
transport and placement into the railcar for disposal at the CDF, or into other containers for disposal 
as directed by FDF. Sizing of rubble will primarily be achieved using the buckets or blades of the 
heavy equipment. Some dismantling of equipment may be required by on-site personnel. 
Dismantling will be performed using mechanical means to the maximum extent practical. If 
necessary, acetylene torches may be required. Prior to using any open flames, the work area will be 
thoroughly inspected to ensure that no combustible materials ate in the vicinity. Loading, slinging, 
and hoisting of oversized debris will be performed in accordance with the procedures outlined in the 
Operation Health and Safety Plan. 

Asbestos materials, ifencountered, will be removed manually and using the excavation equipment. 
Materials containing asbestos will be double-bagged prior to transport to the transfer facility. 

4.7 Material Staging 
Materials which will be temporarily staged within the pit area will include processable waste 
requiring fke water dramage, non-processable wastes, and non-typical wastes. Processable wastes 
will only be staged within the pit for the time reasonably required. At the end of each working shift 
and whenever inclement weather (high winds, rain, etc.) is expected, staged mated will be secured 
to preclude dust generation by proofiolling or bucket compacting to provide a tight SUTface covering 
with a fabric cover, or by spraying with polyseal or equivalent. Non-processable and non-typical 
wastes will be staged at the approximate location shown. These materials will be removed when a 
sufficient volume has accumulated (at least one load). The removal of non-typical wastes will also 
be dependent upon the availability of containers to be supplied by FDF. 

Additional information regarding the suppression of dust and other fugitive emissions is presented 
in Section 5.0 of this plan. 

4.8 Loading and Hauling 
Excavated materials will be loaded into dump trucks using either an excavator or track loader. The 
trucks will travel along the access ramps and haul roads to the truck wash facility. At this facility, 
any loose materials will be removed fiom the truck tires and u n d d a g e  to minimize the 
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accumulation of sediments on the haul road. This practice will also minimize the potential for 
radioactive sediments to dry and become airborne. The truck beds will also be equipped with 
automatidretractable covers to prevent spillage, dispersion, and blowing of debris. 

Additional information regarding safe driving practices, driver PPE, and maximum speed limits is 
presented in the Operational Health and Safety Plan. 

4.9 Additional Excavation Activities 
Additional excavation activities will be performed on an ongoing basis to support and facilitate the 
excavation activities described above. The activities will include dewatering operations and 
geophysical surveys. 

4.9.1 Dewatering Activities 
The primary dewatering will consist of sumps and low points located along the base of the 
excavation. However, during pit excavations, IT will supplement this system using effective 
methods for in situ dewatering as demonstrated in the DEEP Test Data. This may include 
wellpoints, trenching, and mixing to enhance drainage concurrent with the excavation process. 

4.9.2 Geophysical Surveys 
Additional geophysical surveys may be utilized to supplement the existing data and moreover, to 
provide the operations crews with advance warning of large objects which may require non-typical 
handling. This activity will also help in preventing excavation delays and potential damage to the 
excavating equipment. 

4.10 Interim Grading 
Interim grading will be performed upon the completion of Waste Pit Nos. 1,2, and 3. Interim 
grading will consist of the removal of the berm between Waste Pit No. 1 and the northern face of 
Waste Pit No. 2. This material will be used to buttress the berm between the Clearwell and Waste 
Pit No. 3 and to fill in low areas within the finished pits. 

Additional interim grading will occur when the southern berm of Waste Pit No. 5 is removed during 
Phase 9. These materials will be used to buttress the southern face of the berm between Waste Pit 
Nos. 3 and 5.  

During interim grading operations, temporary seeding of the exposed materials may be utilized for 
dust and erosion control. 

4.11 Final Grading 
Upon completion of all waste pit excavations, the entire area will be graded to the lines and grades 
as shown on the Waste Pit Restoration P l k  (Appendix A), or according to the approved final design 
grading plan. It is assumed no off-site borrow material will be required to regrade the area. The 
final graded surface will be seeded with a combination of seeds as recommended by the local Soil 
Conservation Service (SCS) office. 
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The final grading of the site will include all grading, excavation, fill placement, and compaction. 
All earthwork will meet Ohio Department of Transportation (ODOT) standards. During the site final 
grading operations, IT will install erosion and sedimentation control measures (Le., silt fences, 
erosion mats, etc.), as needed, to minimize sediment loadings on Paddys Run. All grading and 
erosion and sedimentation control measures will be designed and installed in accordance with Ohio 
Department of Natural Resources (ODNR) “Rainwate~ and Land Development, Ohio’s Standards 
for Stom Water Management, Land Development, and Urban Stream Protection,” Second Edition, 
1996 (ODNR Rainwater and Land Development Guidance). The final grading will be part of the 
overall FEMP site regrading program and will utilize the quirements and provisions of this overall 
plan. 

Any pumps, utility lines, monitoring wells, and other appurtenances, within the waste pit area 
boundaries, will be removed if encountered during the waste site grading activities. These materials 
will be handled consistent with the handling of debris from the waste pits. 

4.12 Manpower Requhments 
This project will require an experienced, well-trained, and well-supervised crew, equipped with the 
appropriate tools and equipment. A Construction Superintendent will be provided to oversee the 
day-to-day excavation activities. The Construction Superintendent will report to the Project 
Manager’and is also responsible for all aspects of scope, schedule, and budget with regards to the 
excavation and on-site transportation activities. He will interact with the Construction Quality 
Control (CQC) Manager and the SHSO concerning quality control and health and safety support as 
needed. 

The Construction Superintendent will directly supervise a crew of approximately 5 operators, 
3 laborers, and 4 teamsters, all provided from the Greater Cincinnati Building and Construction 
Trades Council (GCBCTC). Operators will generally be used to excavate, segregate, and load waste 
material using the proposed earthmoving equipment. The laborers will generally be used to observe 
the excavation process, to perform minimal manual sorting, to construct sumps and dewatering 
facilities, and to implement dust and erosion control measures. Teamsters will generally operate the 
articulating dump trucks which will transport the excavated wastes from the pit areas to the Material 
Handling Building. All on-site personnel will work closely with the radiation control technicians 
to be supplied by FDF. The crew size will naturally be augmented or reduced as the work conditions 
and productivity dictate. All training and documentation as described in Section 3.1 of this plan, as 
well as the Operational Health and Safety Plan will apply to all personnel working at the site. 

Daily reports will be completed by the Construction Superintendent, or his designee, for all 
excavation activities. Reports will include starting and fhish times, weather conditions, areas of 
excavation work, equipment utilized, any subcontractors on site, and additional work issues as they 
arise. Reports will be generated daily, and rolled up into a weekly report. On-site personnel will 
maintain an equipment log, complete with scheduled maintenance and performance tracking. These 
and other logs will be maintained on site in the project records. 
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4.13 Equipment Requirements 
The following sections present the selection parameters as well as the reheling, maintenance, and 
decontamination requirements for the proposed excavating equipment. 

* 
4.13.1 Equipment Selection Parameters 
Construction equipment will be selected on the basis of operating safely under site conditions, 
reliability over an extended usage, versatility, cost, and ability to decon taminate at the end of the 
project. Due to the length of time over which these machines will operate (expected to be 5 %  years), 
the bulk of the rolling stock will be purchased new or near new. Throughout the project, the 
planaing and execution will attempt to minimize the size of the equipment inventory which will be 
used in contact with the waste so as to minimize the requirements for contaminated equipment 
disposal at the conclusion of the work. 

Additionally, since existing site data suggests working soils from the waste pits will be highly 
heterogeneous in nature, with wide variances in moisture contents and unit weights, the equipment 
must be versatile enough to be utilized effectively in multiple environments. Varying soil consis- 
tencies from the localized sludges expected in Waste Pit No. 5, to the highly solid soils of Waste Pit 
Nos. 1 and 3, require a range of equipment. For example, smaller, low ground pressure machines 
will be required where conditions such as solids content, unit weight, and associated bearing capacity 
would preclude the use of normal single grauser tracks. Specifically, the wider, high-tracked, or 
pyramid pads of a low ground pressure machine exert significantly less force over the area of soils 
being worked. The result is more stability, less sinking, less rutting, and less disturbance. 

Another &tor which affects equipment selection is accessibility. For example, an extended reach 
boom, mounted on a conventional tracked excavator, will be used to access soils from Waste Pit 
Nos. 5 and 6 while working fkom the perimeter and may also be employed to access particularly wet 
materials as they are encountered throughout all of the pits. 

. 

@ 

Articulated trucks, complete with 6-wheel drive capability, will provide the versatility to safely 
maneuver through wet conditions over a widely varied landscape. Turning radii are significantly 
improved through the use of an articulating joint. The articulating joint is located directly between 
the cab and bed, providing turning capabilities that a conventional frame and trailer truck could not 
attempt. These articulating joints also provide a factor of safety for the operator. The beds are 
designed to actually roll over on their sides, while the cab remains upright, if extreme conditions 
such as road or slope failure are unexpectedly encountered. The 6-wheel drive capability provides 
the tractive effort necessary to maneuver through a wide range of soils, as is expected throughout 
the various pits. 

Equipment selection will be performed to provide the best equipment available to safely pedorm the 
job. As unexpected conditions are encountered, additional equipment will be mobilized using the 
same selection criteria as described. Such equipment could include clam-shell buckets on 
conventional cranes, grade-alls, discs, grinders, blenders, hydraulic sludge pumps, vacuum trucks, 
or others. 
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4.13.2 Equipment Refueling 
As shown on Figure 1-1, the primary refueling point will be the 20,OOO-gallon tank. An above- 
ground fuel line will be installed to transfer fuel to a fueling location along the haul road. IT will 
provide a maintenance truck or trailer, complete with fuel storage capabilities, to refuel equipment 
remotely i f n d e d .  Equipment will be staged beside the tank during refueling. The equipment will 
be inside the exclusion zone, while the fuel tank is outside in the support zone. This will facilitate 
refilling of the fuel tank with commercial resources, or with IT’S maintenauce truck. The refueling 
station will be surrounded by a self-containment dike, capable of retaining spillage in the event of 
a tank failure and spillage during fill and refueling operations. The tank will be grounded, with 
power provided fiom a nearby electric drop. 

4.13.3 Equipment Maintenance 
Equipment maintenance is a top priority if equipment is to last over the duration of field activities. 
Equipment will be cleaned regularly, with gross soils and sediments removed at a minimum weekly 
basis. Vigilant inspection, cleaning, and repainting or mating will aEord protection against exces- 
sive radiologic contamination. Routine maintenance such as daily greasing points, and maintaining 
liquid levels (oil, coolant, fuel, hydraulic fluids, transmission fluids, etc.) will be conducted by the 
operators in accordance with the respective equipment manufactum’s instructions. preventive 
measures of oil and filter changes will likewise be completed at manufacturer’s directed intervals. 
Any major corrective maintenance, such as track changmut or undercarriage work, will be 
completed inside the maintenance building, or in a suitable s e c d  pad in the pit area. An experi- 
enced, well-trained mechanic will be utilized throughout the project to provide maintenance support 
and maintain the equipment in good working order. 

4.13.4 Equipment Decontamination 
To accomplish the decontamination of equipment used during the excavation of the waste pits, 
several measures will be implemented including: 

Pre-operation measures 
Operational measures 
Decontamination measures. 

During the pre-operational phase of work, the following measures will be implemented: 

Evaluate the minimization andor elimination of inaccessible areas as part of the 
equipment design and selection. 

Cover or protect, to the extent feasibly possible, inaccessible areas that remain using 
methods that include: 

- Smoothing out welds and rough surfaces 

- Using protective barriers to cover areas such as hydraulic and pneumatic fittings, 
grooved casings, and wiring bundles 
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- Using strippable coatings on accessible porous materials and areas of high 
contamination potential 

- Implementing an effective maintenance program to include the installation, frequent 
monitoring, and replacement of filters on all air intakes. 

Minimize on-site equipment - repair and standby equipment to be kept in "clean" 
areas until required. 

Select and use low porosity materials where feasible. 

During operations, standard operating procedures will provide direction for controlling the spread 
of contamination. Provisions in the operational phase will include: 

Control of the potential for cross-contamination of excavation equipment by 
designating equipment for the exclusive use in specific areas. 

Develop, implement, and maintain a program for routine cleaning of equipment. 

Use effective containment and control methods during equipment maintenance and 
repair. 

Implement and maintain an effective materials management system. e 
Ongoing decontamination of nonessential equipment. 

The pre-operational and operational measures are aimed at minimizing the decontamination activities 
which may be required. Several decontamination methods are available and they will vary based 
on the materiakquiprnent, type of contqminants present, amount of contaminaton, and fixed-versus- 
loose contamination. Decontamination will be performed in accordance with standard operating 
procedures. A listing of decontamination methods and examples of their use includes, but may not 
be limited to: 

0 

- Simple wet wiping with premoistened towels or with towels used in conjunction 
with a chemical cleaner similar to "Simple Green." 
&ample: This method is typically used on smaller areas and equipment or when 

other methods are not practical or available. A small amount of 
compactable waste is generated with this activity. 

- Standard hydroblasting using high-pressureflow-volume water as the decontamina- 
tion media. Chemicals such as Scrubbing Bubbles can be added as a surfhctant to 
make cleaning more effective. 
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Exumple: This method may be used to m o v e  gross contambation or primarily 
loose con taminants that are not water sensitive. Contaminants can be 
filtered or treated to be removed fiom the water. 

- Steam cleaning utilizing heated water at moderate pressures. Steam is more 
effective on contaminants that may be contained within greasy surfaces. Chemical 
sdactants may be added to make cleaning more effective and a water recovery 
system (vacuum) can be added which uses demisters, highefficiency particulate air 
(HEPA) ventilation, and waste collection to recover contaminants and maximize 
effluent control. 
Example: Motors, gear boxes, and drive lines are examples of equipment where 

steam cleaning is the most effective. Less water is used than with 
standard hydroblasting and contaminants can be filtered or treated for 
removal from the water. 

- Environmentally safe degreasers are available for small-scale wiping and additives 
to other decontamination methods. 

0 : 

- HEPA filtered vacuums used as a preliminary to wet me&& or as a dry mefhod to 
remove gross contamination. 
Example: Materialdequipment on which water cannot be used or where excessive 

dust, dirt, or water-sensitive contaminauts are present, HEPA vacuuming 
will be conducted prior to beginning other decontamination methods. 
HEPA vacuums can be adapted to decontaminate either wet or dry 
materials. 

- Dry tackified towels may be used to @om a dry wipe of water-sensitive 
con taminants or on materialdequipment where water cannot be used. 
Example: Sensitive electronic equipment may require dry decontamination. 

0 Me-: 

- Blasting techniques, typically used to remove fixed con tamhation where other 
decontamination methods are either not effective or are not cost efficient. Dry 
methods are also effective when the contaminants are water sensitive. Blasting 
methods that may be used include, but may not be limited to: 

a. Sponge blasting with small sponges that are propelled with air pressure at the 
piece to be decontaminated. The nature of the sponge material causes 
contaminated material to adhere to the sponge, which is then processed to remove 
contaminants and reused, minimizing secondary waste. Sponges are available 
that are impregnated with materials (ie., aluminum oxide, steel grit) for more 
aggressive decontamination. 
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b. Grit blasting using materials such as steed shot as the decontamination media. 
The grit blaster is available with a HEPA-filtered integrated recovery and 
recycling system to minimize cross-contamination and secondary waste.. 

c. Carbon dioxide blasting which has the benefit of minimizing secondary waste. 

- Removal of strippable coatings on equipment/materials where the coating was 
applied prior to entering contaminated areas. 

- Scabbling methods for concrete and similar materials, consisting of hand-held needle 
and rotating scabblers and larger walk-behind or equipment-mounted scabble units. 
All scabbling equipment is available with vacuum shrouds to minimize fusltive dust. 
Additional airborne dust control measures include containment and localized HEPA- 
filter air units. Scabbling may be used to remove the fixed contamination on 
concrete or other similar porous materials. By removing only the contaminated 
surface area, the resulting contaminated waste is rrrrmrmzed and the remaining 
material can be disposed as clean waste. 

. .  . 

0 Me- 

- Equipment/material where it is deemed that it cannot be decontaminated to h e -  
release limits or where it is determined that further decontamination is not cost 
effective, will be classified into salvageable or non-salvageable: 

a. Salvageable equipment may have further use on this site or at another site 
licensed to accept equipment with fixed contamination; salvageable equipment/ 
materials may require the application of coatings to fix contamination. 

b. Non-salvageable equipment will be characterized by survey andor sample, 
volume reduced, if applicable, to or below the disposal facility WAC to minimize 
the volume of waste. 

- Equipment/materials that have been deemed as non-salvageable and either do not 
require decontamination or can be appropriately decon taminated will be disposed at 
a licensed industrial sanitary landfill. 

All equipment decontamination will follow the procedures outlined in the Operational Health and 
Safety Plan and the standard operating procedures. These procedures will be developed in 
accordance with the current FDF procedures and will be included in the Remedial Action documents. 

Once the equipment is thoroughly decontaminated, it will be inspected by the SHSO, or his designee. 
If additional decontamination is required, it will be performed and the equipment reinspected upon 
completion. Once the equipment is accepted by IT’S health and safety, FDF will be asked to perform 
a compliance inspection. If additional decontamination is deemed necessary, it will likewise be 
performed and the equipment reinspected upon completion. 
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A certificate of decontamination will be filed for each equipment item upon successfhl completion 
of the decontamination process. An example certificate has been included in Appendix D. The 
SHSO will be responsible for maintaining a file on site for all of the equipment decontaminated. 

4.13.5 Equipment changeout Facilities 
A prefabricated truck wash facility (Appendix C) with collection sumps and side curtains, will be 
utilized to wash down the tires and undercarriages of trucks leaving the pits to deliver soils to the 
Material Handling Building. This effort will result in maintaining the waste soils inside designated 
areas and preventing the unnecessary distribution of sediments across the paved haul road to the 
Material Handling Building. The wash water will be collected and t r a n s f e r r e d  to the Clearwell. This 
water will then be pumpd to the WTS for treakent prior to discharge to the BSL. 

A decontamination pad located near the maintenance building will serve as the primary decontami- 
nation facility for equipment leaving the work zone. Side curtains will be utilized to contain wind 
blown sediments, water vapors, and steam. Wash water will be pumped to the Clearwell. This water 
will then be pumped to the WTS for treatment prior to discharge to the BSL. 
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5.0 Environmental Control 
The following sections describe the environmental controls which will be implemented during the 
excavation of the various waste pits. These include dust and fugitive emissions control and 
monitoring. 

* 
5.1 Dust and Fugitive Emissions Control 
IT will comply with the requirements of the project to minimize the cmtioddisprsion of dust in 
accordance with Ohio Administrative Code (OAC) 3745-17-01@) and OAC 3745-17-08(B). Work 
areas which may include excavations, embankments, haul roads, and material storage areas will be 
maintained to minimize the creation of dust. Dust suppression techniques may vary for different 
areas and proposed procedures for the areas identified above are discussed separately in the 
following sections. 

5.1.1 Haul and Service Roads 
Haul roads and service roads in the pit excavation areas will be compacted road surfaces covered 
with gravel. Hoses and nozzles will be utilized in the excavation areas to spray water. A trailer- 
mounted system will apply polyseal or other approved dust suppressant to control dust on the 
roadways and work surfaces. The application of water will be applied jwliciously to avoid runoff, 
ponding, or the generation of mud and will be dependent on ambient conditions. Water from the 
SWM Pond may be utilized for dust suppression activities for haul roads within excavation areas. 
Roadways outside the excavation areas will be sprayed with clean water taken fiom a designated fire 
hydrant for dust suppression activities. A water truck or trailer will be used for service roads outside 
the pit area. 

5.1.2 Excavations and Embankments 
Exposed pit suTf8ces and embankments at waste pits will be covered with fabric covers, Poly-Shell, 
or equivalent material to control dust, erosion, and to minimize water run-on. Water or other dust 
suppressants will be applied during excavation activities as deemed necessary to control dust. 

5.1.3 Staged Materials and Material Stockpiles 
Staged materials and stockpiles of material generated and/or utilized during excavation activities will 
be secured to preclude dust generation by proofrolling or bucket compacting, ifnecessary, to provide 
a tight surface covering with a fabric cover, or by spraying with polyseal or equivalent. The ~ 

of dust suppression method to be used will be dependent upon the intended use of the material and 
the time period the material will be staged. Materials with a short exposure time may use water 
sprays to control dust, while materials with longer exposure times may be covered, compacted, or 
sprayed with Poly-Shell. 

5.1.4 Miscellaneous Areas 
All areas within the pit excavation boundaries will be visually monitored for dust by on-site 
personnel. It will be the responsibility of all IT personnel to work with FDF personnel to monitor 
and report any potential dust problem. If a potential dust problem is identified in any area not 
specifically identified in this plan, the appropriate dust mppression technique will be determiaed by 
on-site personnel and implemented to meet the dust control goals of the project. 
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5.1.5 Fugltive Emissions 
The primary fugitive emission identified as a concern during excavation activities is the generation 
of dust fiom haul trucks carrying excavated materials to the process area. These potential emissions 
will be controlled by covering all truck beds hauling excavated materials. The articulating dump 
trucks will be equipped with automatic/retractable covers over their beds. If required, the surface 
of each truck load could be sprayed with a water mist to help control dust generation during 
transport. The tires and undercarriages of haul trucks will be washed at the truck wash facility to 
help control the potential for dust generation. A speed limit of 5 miles per hour will be enforced for 
heavy equipment and all vehicles traveling within the unsurfaced excavation area to minimize the 
potential for dust generation. 

5.2 Dust Monitoring Methods 
Sampling of ambient air monitoring will be performed to evaluate dust levels if determined to be 
necessary by the site SHSO. Monitoring for dust will be performed visually. It will be the 
responsibility of each IT employee to observe his work area for the potential and/or actual generation 
of dust. Any dust condition will be reported to the supervisor, foreman, or group leader in the work 
area who will arrange for immediate wetting of the area or implementation of other measures 
necessary to control the dust. If necessary, the work activities will be minimized or stopped in that 
area until dust emissions are controlled. IT will work Cooperatively with those FDF personnel who 
routinely patrol the site to identi@ and correct dust nuisance hazards. 
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6.0 Water Management 
Remediation activities will be performed in a manner so as to minimize entrance and accidental 
spillage of solid or liquid matter, contaminants, debris, and other objectionable pollutants and wastes 
into streams, water courses, flowing or dry, and underground water sources. Properly managing 
excavation water and storm water at the site will be extremely important to reducing the potential 
for waste migration from OU1. 

6.1 Ekcavation Water Management 
Perched water that seeps into the excavation, fiee drainage fiom the waste material, and storm water 
which falls or flows into the excavation and contacts raw waste have been defined as excavation 
water for the purposes of this plan since water h m  the various sources will be recovered and treated 
together. Sources of water within the excavations will be derived h m  fieedrainage or pumping 
of the waste material, water flowing through the wastes, water flow through the sideslopes due to 
perched water outside of the waste pits, and direct precipitation @to the open areas. Currently, it is 
planned that water will be collected and removed by pumping sumps placed or constructed in the 
bottom of the excavation. Dewatering prior to excavation is not currently planned. The quantity of 
excavation water to be collected and treated will c h g e  as construction proceeds through the 
19 phases of excavation. The expected range of flow from all sources which will be pumped fiom 
the pits is approximately 10 to 90 gallons per minute. A hydrograph of the expected flow rates for 
the phases of excavation is presented in Appendix I of this plan. 

Factors which will affect the amount of water to be removed from the excavation for treatment 
include: the amount of waste which is disturbed and allowed to drain, the amount of open area 
collecting direct precipitation, the amount of highwall exposed allowing seepage from outside, and 
storm water inflow h m  above the highwall. As described in Section 6.2 below, storm water flow 
fiom outside of the excavation will be controlled and directed away fiom the area. 

As the excavation proceeds, the amount of open area and exposed sidewalls will increase until 
regrading is completed. Typically, the amount of water within the excavation requiring removal and 
treatment will also increase, reaching a maximum value as the maximum excavation tuea is 
approached. Perched water seepage through the sidewalls of an excavation reaches a maximum as 
the amount of highwall exposed to perched water reaches a maximum. 

Water pumped h m  the excavation will be transferred to the Clearwell for temporary storage prior 
to treatment in the WTS. The excavations will continue to be pumped down until the pit area has 
been confirmed by FDF as meeting the cleanup criteria. As per the requirements of the scope of 
work, water fiom the Clearwell will be treated and discharged to the BSL. The total 24hour average 
to the BSL will not exceed 200 gallons per minute. Water will be removed from the excavation and 
stored in the Clearwell as long as capacity is available. As a contingency, Waste Pit No. 5 may be 
used as additional storage provided that there is sufficient freeboard and that it has not yet been 
disturbed. Once the Clearwell and Waste Pit No. 5 have reached their capacity, pumping fkm the 
excavation will cease. The previous description of placing water into Waste Pit No. 5 constitutes 
a request to the Ohio EPA in accordance with the 1988 Consent Decree. 
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6.2 Storm Water Confml 
Storm water control in the excavations will consist of the following measures to keep storm water 
from contacting the waste material and prevent con taminated water h m  contacting clean materials: 

. .  . The exposed area of the waste materials will be mmmued by advancing an excavation 
face across the waste pits in lieu of working from the top of the pits down. 

The excavation of each pit will commence at an upgradient location and progress in 
a manner so as to prevent run-on into the excavations. 

The interior of the excavation will be graded to a low point to ensure that contact storm 
water does not migrate along the surface out of the excavation. 

Storm water in the excavation will not be allowed to remain in contact with waste 
materials for long periods of time; water will be pumped from the excavation as soon 
and as rapidly as possible during storm events until the water in the Clearwell and 
Waste Pit No. 5 has reached its maximum allowable level. 

The following presents a detailed discussion of the contact and noncontact storm water to be 
encountered within the pit area. 

6.2.1 Contact Storm Water 
The following is a list of contact storm water sources that originate inside the pit m. 

Storm water falling on Waste Pit No. 6 water cover. 

Storm water falling on Waste Pit No. 5 water cover. 

Storm water, drainage water, and perched water seepage in the excavation area 

Storm water from contaminated haul roads. 

Rinsate water from the truck wash facility. 

Storm water falling on the Clearwell and surroundw portions of Waste Pit Nos. 1 and 
3 (which drain to the Clearwell). 

Storm water falling in excavated areas awaiting certification as clean. 

Handling of these streams will change as the areas where the water originates are excavated and 
subsequently deemed clean. The sections below describe the method by which the water will be 
collected and transferred to the appropriate destination, the expected flow rate, and notes on the 
chemical composition of each wastewater stream. 
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6.2.1.1 Storm Water Fmm Waste Pit No. 6 
During excavation Phases 1 though 7, the water cap on Waste Pit No. 6 will be maintained. The 
only source of water entering Waste Pit No. 6 is storm water that f’s within the limits of the pit (an 
area of approXimately 0.74 acres or 32,234 square feet). Water is drained from the pit using a 
portable pump. In the event the water meets the BSL WAC, the water will be pumped from the pit 
directly to the BSL (per current Fernald operating procedures). In the event the water does not meet 
the WAC, the water will be transferred to the Clearwell for subsequent treatment in the WTS. The 
average flow rate is not expected to be greater than 2,210 gallons per day. The water is expected to 
be t r a n s f d  to the Clearwell, as it may contain contaminants at levels higher than the BSL WAC. 

0 

In the event of a 25-year/24-hour storm event, the freeboard in the pit will be used to manage the 
storm water (4.8 inches). Managing the water level in Waste Pit No. 6 may also involve adding 
water to the pit during especially dry periods, although this is not common. Water must be added 
to the pit when the level drops lower than 6 inches below the mark on the level gauge in the pit. 

Beginning in excavation Phase 8, the water cap on Waste Pit No. 6 will be pumped to the Clearwell 
for subsequent treatment in the WTS. When the water has been removed, the suTf8ce of the d a l  
in the pit will be sprayed with Poly-Shell (or equivalent). For Phases 8 through 14 of the excavation, 
any storm water that lands in the open section of the pit and groundwater seepage into the excavated 
portion will be handed as described in Section 6.2.1.3 below (Excavation Water). For Phases 15 
through 19, storm water fiom Waste Pit No. 6 (storm water and groundwater) will be handled as 
noncontact storm water. 

6.2.1.2 Storm Water From Waste Pit No. 5 
During excavation Phases 1 though 8, the water cap on Waste Pit No. 5 will be maintained. The 
only source of water entering Waste Pit No. 5 is storm water that falls within the limits of the pit (an 
area of approximately 3.74 acres or 162,9 14 square feet). Water is drained fiom the pit tbrough a 
concrete “well” structure located near the southwest comer of the pit. The “well” is equipped with 
several slide gate valves which act as weirs to control the water level in the pit. Water that drains 
into the “well” flows by gravity through a buried line to the Clearwell. The overflow rate from the 
“well” must not exceed the maximum flow rate of 100 gallons per minute to the Clearwell, based 
on the existing Fernald operating procedures for the pit. The average flow rate is not expected to be 
greater than 1 1,170 gallons per day. The water may contain contaminants at levels higher than the 
BSL WAC. 

@ 

In the event of a 25-year/24-hour storm event, the freeboard in the pit will be used to manage the 
storm water (4.8 inches). Managing the water level in Waste Pit No. 5 may also involve adding 
water to the pit during especially dry periods, although this is not common. Water must be added 
to the pit when the level drops lower than 2.5 feet below the top of the pit. 

Beginning in excavation Phase 9, the water cap on Waste Pit No. 5 will be pumped to the concrete 
“well” and will drain to the Clearwell for subsequent treatment in the WTS. When the water has 
been removed, the surface of the waste material in the pit will be sprayed with Poly-Shell (or 
equivalent). For Phases 9 through 19 of the excavation, any storm water that lands in the open 
section of the pit and groundwater seepage into the excavated portion will be handed as described 0 
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in Section 6.2.1.3 below (Excavation Water). Stom water from the portion of the pit covered with 
Poly-Shell must be pumped to the concrete “well” for drainage to the Clearwell. 

6.2.1.3 Excavation Water 
During the excavation of a waste pit, several means will be employed to reduce the amount of 
contact storm water in the excavation area. These methods include minimization of exposed waste 
material surface and excavating from a high area to a low area to allow continued drainage of 
untouched areas within the pit. The excavation sequence and the details of the excavation process 
for each phase are described in previous sections of this plan. 

Water from the open excavations will consist of contact storm water, fiee drainage from excavated 
materials, and perched water seepqe into the excavation. The amount of water generated will 
change constantly during the excavation process. The water in the excavations will be directed to 
“sumps” by grading the bottom of the excavations andlor digging shallow (e.g., 6-inch) trenches in 
the excavations to direct the water to the sumps. One or more sumps may be required in each 
excavation (Le., each waste pit) depending of the amount of open area. Portable pumps will be used 
to transfer water fiom the excavation areas to the Clearwell for subsequent treatment. 

A summary of the anticipated generation rates for these streams is presented in Appendix I of this 
plan. The excavation water values shown in the table in Appendix I do not include water from waste 
pits awaiting certification as “clean.” This contact storm water is calculated separately. 

6.2.1.4 Stonn Wafer Fmm Contaminated Haul Roads 
Storm water that lands on the haul roads in the waste pit area will be directed to excavation arcas to 
be collected and transferred to the Clearwell and subsequent water treatment. The existing area that 
will be used as haul roads consists of the road that runs along the southern side of Waste Pit No. 5 
and Waste Pit No. 6, the branch that runs fkom that road to the south between Waste Pit No. 3 and 
Waste Pit No. 4 (over the bum pit), and a strip that continues toward the south between Waste Pit 
No. 3 and Waste Pit Nos. 2 and 1. The haul roads will be isolated h m  the current noncontact storm 
water drainage patterns by curbing the road sides, regrading the roads to change the direction of 
drainage, and running noncontact storm water through designated ditches and under haul roads 
through drain pipes. All of these methods will be utilized to segregate the noncontact storm water 
in the waste pit area from contacting the potentially contaminated haul road storm water. This 
segregation allows the noncontact storm water to continue to flow to the K-65 Runoff Basin. 

6.2.1.5 Truck Wash Facilify Collection Sump 
The truck wash facility and personnel boot wash facility is curbed and sloped to drain to a collection 
sump. Decontamination water, storm water landing in the area, and excess water from dust 
suppression spraying will be collected by this sump. In addition, water fiom the haul road outside 
the waste pit area (adjacent to the truck turnaround area) will flow by gravity through a buried line 
to this sump. The truck wash facility sump pump will transfer the water to the Clearwell. The sump 
pump will transfer water at a maximum flow rate of 50 gallons per minute. The average flow rate 
of decon tamination water and contact storm water h m  the truck wash facility pad is not expected 
to be greater than 400 gallons per day. The average combined flow from the truck haul road and the 
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truck wash facility is not expected to be greater than 1,0oO gallons per day. The water fiom this 
sump may contain contaminants at levels higher than the BSL WAC. 

6.2.1.6 Storm Water in the Cleawell and Sumunding Areas 
Storm water that falls directly onto the Clearwell or surrounding areas that are sloped to drain into 
the Clearwell will be treated by the WTS. The sections of Waste Pit Nos. 1 and 3 that currently 
drain to the Clearwell will continue to drain in this way until some time during excavation Phases 
4 and 9, respectively. The Clearwell will remain in operation until all the waste pits have been 
cleaned; therefore, storm water that falls in the Clearwell must be treated until the Clearwell is 
excavated starting during Phase 18. The average storm water rate fiom the Clearwell and 
surrounding drainage areas (total surface area of approximately 106,000 square feet) is 7,270 gallons 
per day. This water falls or drains directly into the Clearwell. When the drainage a~ea in Waste Pit 
No. 1 (approximately 45,000 square feet) is removed, the average storm water flow fiom the 
remaining area is 4,180 gallons per day. When the drainage area in Waste Pit No. 3 (approximately 
32,700 square feet) is removed, the average storm water flow from the remaining area is 1,940 
gallons per day. 

While the Clearwell is being excavated during excavation Phases 18 and 19, the water that falls in 
the excavation will be pumped to the influent tank at the WTS. 

6.2.1.7 Storm Water on Excavated Aress Awaking CeMcation 
Storm water that falls on waste pit areas that have been completely excavated (i.e., including directed 
excavation) and are awaiting certification as “clean” will continue to be collected and t r a n s f e r r e d  to 
the Clearwell for treatment. This water will be handled in the same fashion as excavation water. 

6.2.2 Noncontact Storm Water 
There are locations in the pit area where storm water does not contact raw waste. These locations 
include the following: 

Storm water from the covered sections of Waste Pit Nos. 1,2, and 3. 
Storm water from the covered section of Waste Pit No. 4 and the Burn Pit. 
Storm water fiom other areas bordering the waste pits. 

This storm water will not be routed through the WTS for treatment. 

6.2.21 Noncontact Stom Water From Waste Pit Nos. I, 2, and 3 
Storm water that falls on the portions of Waste Pit Nos. 1,2, and 3 that have not been exposed will 
continue to drain to the K-65 Runoff Basin (except for the small Sections which drain to the 
Clearwell). For purposes of discussion, this water is r e f d  to as nonumtact storm water. This 
water drains off the western side of Waste Pit No. 3 to drainage trenches dong the western boundary 
of the waste pit area to the basin. Water from the eastern side of Waste Pit No. 3 and most of Waste 
Pit Nos. 1 and 2 drains to drainage ditches along the access road that runs along the east side of 
Waste Pit No. 2 and collects in the K-65 Runoff Basin. 
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Noncontact storm water will be kept out of the excavation by placing berms around the excavation 
area where necessary. After Waste Pit Nos. 1,2, and 3 have been excavated and certified as “clean,” 
the storm water that falls on the areas will be treated as noncontact storm water. 

6.2.2.2 Noncontact Stonn Water From Waste Pit No. 4 
Noncontact storm water from Waste Pit No. 4 consists of the storm water that runs off the covered 
pit materials (an approximate area of 1.5 acres or 65,340 square feet) and i s  collected in the trench 
around the pit. The average flow of noncontact storm water from Waste Pit No. 4 during Phases 1 
through 4 is 4,480 gallons per day. This water currently makes its way to the K-65 Runoff Basin 
through storm trenches that run along the access roads through the waste pit area. During excavation 
activities, m will be taken to route these streams across the waste pit area without allowing them 
to combine with potentially contaminated haul road storm water. This will be achieved by 
designating certain drainage trenches and culverts as “clean” and keeping them decoupled from 
contact storm water streams. 

Beginning in Phase 5, a portion of the pit will be excavated. The pit will remain covered to some 
degree through Phase 16. During this period, measures will be taken to separate storm water that 
lands on the covered portion of the pit fiom entering the excavation and continuing to drain to the 
K-65 Runoff Basin. After Phase 16, storm water from the area d l l  be treated as excavation water 
and will be directed to the Clearwell. 

Noncontact storm water from the Burn Pit consists of the storm water that drains off the pit (an area 
of 0.5 acres or 21, 780 square feet) and is collected in the drainage trenches that lead to the 
K-65 Runoff Basin. The average flow of storm water fiom the Burn Pit during Phases 1 through 11 
is 1,500 gallons per day. Beginning in Phase 12, the Burn Pit will be excavated. After Phase 13, 
stonn water fiom the Burn Pit area will be treated as excavation water and will be directed to the 
Clearwell until the area has been certified as “clean.” 

and 
6.2.2.3 Noncontact Stonn Water From Areas Bomlering the Waste Pits 
There are other areas within the waste pit area of OU1 which are considered uncontamhted 
fiom which the storm water is handled as noncontact storm water. These areas include the areas 
between the radiological fences and the boundaries of the waste pits. Currently, these areas drain 
to the K-65 Runoff Basin or to drainage ditches to the north of the waste pit area. During excavation 
activities, all operations in the pits will be performed fkom the inside of the waste pit a m  toward the 
fence limits, thus these streams should not be affected. 

6.3 Minimization of Subsurface Infiltration 
Water will be managed within the excavation to minimize infiltration of contamhted water into the 
soils and aquifer below. Water within the excavation will be removed and not allowed to accumulate 
in areas where wastes are present. Perched water seeping in through the sideslopes prior to removal 
of the subsoils with elevated concentrations of con taminants will also be removed. Berms will be 
constructed across the areas where excavation has been completed to prevent precipitation W i g  
into the pits and sideslope seepage fkom coming into contact with waste materials. This water will 
be collected and pumped to the Clearwell andor Waste Pit No. 5 if capacity is available. If capacity 
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is not available in the Clearwell and/or Waste Pit No. 5, the water will be held in the excavation 
away fiom the waste material and contaminated water until it can be removed. 

6.4 Potential Constmction Dew8tetfng 
Dewatering of the excavation area may be conducted prior to the start of waste removal and continue 
throughout the excavation period. This may include trenching, dewatering, wellpoints, and mixing 
to enhance drainage concurrently with the excavation process. Dewatering will also be conducted 
using sump areas adjacent to the excavation fixe and transferring the water to the Clearwell. To the 
extent possible, wastes will be allowed to drain to the excavation sumps prior to removal. 
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7.0 Rea&Time Monitoring 0 Real-time air monitoring will be conducted at the following frequencies: 

Organic vapor monitoring will be performed periodically adjacent to contaminated 
material/debris handling areas and when a suspected hazardous condition exists. 

Combustible gas monitoring will be performed periodically adjacent to contaminated 
materiddebris handling areas and when a suspected hazardous condition exists. 

Boundary sampling for airborne radioactivity will be performed by FDF as determined 
by FDF WRAP Radiological Control. 

If real-time monitoring indicates abnormal conditions or the safety representative feels that an 
imminent health hazard exists, the affected work area will be shut down and personnel evacuated 
to an upwind location. IT project management and FDF project management and safety will be 
notified immediately and work will not be resumed until: 

The IT Safety and Health Representative consulb with IT Industrial Hygiene 
(chemical) and/or FDF Radiological Control (radiological) as applicable. 

Appropriate corrective measures are implemented. 

Authorization to continue work is given by FDF project management. 

An initial noise survey will be conducted to identie areas where exposures could or do exceed 
85 A-weighted decibels (&A). Reasonable engineering controls will be implemented to control 
noise levels in the work areas. Areas that consistently exceed 85 dBA will have signs posted 
notifying personnel that hearing protection is required. Hearing protection shall be worn in areas 
where levels exceed or are expected to exceed 85 dBA. 
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8.0 Surveying a Surveying will be required throughout the excavation of the waste pits on an as-needed basis. 
During the initial phase, in preparation for excavation activities, the boundaries of the waste pits, 
elevation benchmarks, and state plane coordinate reference locations will be surveyed at selected 
berm locations. These locations will be utilized throughout excavation activities to refmnce various 
excavation activities. This survey work will be completed by a surveyor registered in the state of 
Ohio with coordinate locations referenced to the NAD 83 Ohio State Planer Coordinate System. 
Surveying will be completed to third order accuracy standards as established by the Standards and 
Specifications for Geodetic Control Networks. If during the course of the excavation work any 
reference points must be relocated, this work will also be completed by the reghered surveyor. The 
surveyor will also complete the initial layout for haul roads, ramps, and the truck wash facility to be 
constructed and utilized during excavation activities. 

During the completion of waste pit excavation activities, surveying will be performed on an 
as-needed basis for such activities as: 

Determination of liner elevations 
Excavation bottom elevations 
Heights of excavations 
Determining berm andor excavation slopes 
Interim and final grades. 

This survey work will be completed by on-site personnel with experience in the appropriate 
surveying techniques required to obtain the necessary information. 

After the completion of excavation activities, the survey information required for the development 
of the final "As-Built'' and topographic maps for the excavation areas will be generated by the 
registered surveyor. 
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APPENDIX A 

WASTE PIT RESTORATION PLAN 
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Appendix B 
List of Drawings 
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Drawing No. 

M-05-82-001 

M-05-82-002 

M-05-82- 100 

M-05-82-101 

M-05-82-102 

M-05-82-103 

M-05-82- 104 

M-05-82- 105 

M-05-82-106 

M-05-82- 107 

M-05-82- 108 

M-05-82- 109 

M-05-82- 1 10 

M-05-82- 1 1 1 

M-05-82- 1 12 

M-05-82- 1 13 

M-05-82-114 

M-05-82- 1 15 

M-05-82- 1 16 

M-05-82- 1 17 

M-05-82- 1 18 

Title 

Waste Pit Area Existing Conditions, Plan View 

Waste Pit Area Existing Conditions, Cross Sections A-A Through D-D 

Phase 1 - 2% Waste Pit No. 3 

Phase 2 - 100% Waste Pit No. 1,22% Waste Pit No. 2, and 34% Waste Pit 
No. 3 

Phase 3 - 49% Waste Pit No. 3 

Phase 4 - 44% Waste Pit No. 3 and Subsoils Waste Pit No. 1 

Phase 5 - 100% Waste Pit No. 2,80% Waste Pit No. 3, and 42% Waste Pit 
No. 4 

Phase 6 - 85% Waste Pit No. 3 

Phase 7 - 92% Waste Pit No. 3,43% Waste Pit No. 4, and Subsoils Waste 
Pit No. 2 

Phase 8 - 100% Waste Pit No. 3 and 100% Waste Pit No. 6 

Phase 9 - 25% Waste Pit No. 5 and Subsoils Waste Pit No. 3 

Phase 10 - 44% Waste Pit No. 5 

Phase 11 - 48% Waste Pit No. 5 and Subsoils Waste Pit No. 

Phase 12 - 48% Waste Pit No. 4,59% Waste Pit No. 5 ,  and 100% Bum Pit 

Phase 13 - 62% Waste Pit No. 5 and Subsoils Bum Pit 

Phase 14 - 100% Waste Pit No. 4 and 76% Waste Pit No. 5 

Phase 15 - 77% Waste Pit No. 5 

Phase 16 - 85% Waste Pit No. 5 and Subsoils Waste Pit No. 4 

Phase 17 - 100% Waste Pit No. 5 

Phase 18 - Subsoils Waste Pit No. 5 and 100% Clearwell 

Phase 19 - Subsoils Clearwell 
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91A.9-91 



1 3 2 2  

APPENDIX C 

TYPICAL EQUIPMENT PERFORMANCE SHEETS 
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Bulldozers 

Height 
Maximum Digging Depth 
Ground Clearance Q Full Lift 
Maximum Tilt (Manual) 
Maximum Pitch Adjustment 
Maximum Hydraulic Tilt 
Hydraulic Tilt (manual brace 
Pusharm Trunnion Width (to 

General Dimensions Key 
0 Tractor and Blade 
0 SAE Blade Capacity Definition 

KEY 
A Length (Blade Straight) 

B 
C 
D 
E 
F 
G 
H 
J 
K 

Blade: 
Width (including standard end bits) 

centered) 
Ball Centers) 

._ 

Blade capacities on the following pages are as deter- 
mined by SAE recommended practice 51265. Capac- 
ities are defined as: 

Where: Vs = Capacity of straight or angling blade. 

Vs = 0.8 WH2. 
Vu= Vs + ZH (W-Z) tan X. 

Vu = Capacity of semi-U or full U-blade. 
W = Blade width exclusive of end bits. 
H = Effective blade height considering 

tapered top corners, etc. 
Z = Wing length measured parallel to 

blade width Q ground line of 
cutting edges. 

X = Wing angle. 

1-38 
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Track-Type Tractors I Specifications 

MODEL 
Flywheel Power: Power Shin 
Operating Weight: Power Shilt 

Direct Drive 
Engine Model 
Rated Engine RPM: Power Shift 

Direct Drive 
No. of Cylinders 
Bore 
Stroke 
Displacement 
Track Rollers (Each Side) 
Width of Standard Track Shoe 

Gmund Contact Area (W/Std. Shoe) 
Track Gauge 
GENERAL DIMENSIONS: 

Height (StrippedTop)" 
Height (To Top of ROPS Canopy) 
Height (To Top of ROPS) 
Height (To Top of Cab ROPS) 
Overall Length (Wm P B l a d e r  

(Without Blade) 
Overall Length (With S Blade) 

(Without Blade) 
Width (Over Trunnion) 
Width (W/O Trunnion 

Ground Clearance 
Blade Types and Widths: 

Straight 
Angle 
Semi-U 
"P" Straight 
Power Angle 6 Tilt 

Fuel Tank Refill Caoacitv 

Length Of Track On Ground 

- Std. Shoe) 

DSEb 
78kW 105hp - 
17Wkg 2 5 m I b  

3306 
1750 

6 
- 

121 mm 4.75" 
152 mm 6' 
10.5 L WIna 

6 
457mm 16' 
2.21 m 87- 
2.05m? 3154in' 
1.52m 0" 

1.90 m 8'8" 

2.95 m S'8* 
- 
- - 

2.03 m 6'8' 
277mm 10.9' 

D6Y XL 
104kW 140hp 

l5osOkg 3&2OOlb 

3116 
2200 

6 

- 
- 

105mm 4.1. 
127 mm 1.0" 
6.6L 403in' 

7 
600mm 24" 
2.55m 100' 
3.06ma 4743ir 
1.89 m 74' 

2.30m 7'6.5' 
3.02 m C11' 

3.08 m 10'1. 
4.80m 15'3' 
3.74m 12'3' 
4.02m 16'2. 
3.74m 123' 
3.19m 10'6" 

2.49 m 6'2' 
424mm i 6 . r  

- 

& 
D6M LOP 

6 
105mm 4.1. 
127mm 5.0- 
6.6 L 405 in' 

8 
mmm 34' 
3.00m 121' 
5.3oma 8217w 
2.16m (6' 

2.41 m 7'11' 
3.14m 10'4' 

3.19m 10'6' 
5.37m 178' 
4.15m 137' 

4.15m 137' 

- 

- 
- 

3.Wm C l V  
538mm 21.2' 

6 
121 mm 4.7s' 
t52 mm 6. 
10.5L 6SW 

7 
mmm 20' 
2.87m 108' 
2.72m' 42l6W 
1.88m 14' 

210m 6Y1' 

320m 10'5' 
- 
- - 

5.00m 16'4. 
3.94m 129' - 
2.39m 790. 
310mm 122' 



1 3 2 2  

MODEL 
flywhwl Fbwer: Fbwer Shift 

DiM Drivo 
Operating Weight' 

(Power Shift) 
( D I M  D h )  

Engine Model 
Rated Engine RPM 
No. of Cylinders 
Bore 
stmke 
Dlapkcement 
Track Rollers (Each Side) 
W M  of Standard Track shoe 
Length of Tmck on Ground 
Ground Contact A m  (WBtd. Shoe) 
Track Gauge 
GENERAL DIMENSIONS 

Height (Stripped TOP)" 
Height (To Top of ROPS Campy) 
Height (To Top of ROPS Cab) 
oversll Length ( w i  s Blade)"' 

(without Blade) 
width (wn1rWnion 

Ground Clearance 
Blade Types and W i :  

Stralght 
Angle 
'P" Straight 

Angled 
Power Angle 6 Tilt"' 

Fuel Tank Refill cdoeci 

- Std. Shoe) 

D5C XL 
series 111 

67.1 kW 90 hp - 
e437kg l&6ooIb 

3046 
2400 

6 

- 

w m m  3.7' 
120mm 4.7' 
5.0L -1n, 

7 
508mm W 
2.32m nx 
2.36mr 364aIrP 
1 . S m  5'1' 

1.75111 53.1' 
2.73111 6'11.4' 

4.17m 13'8.1' 
3.17111 10'4.6' 

- 

- 
2.69m 830' 
157L 41.4UaaJ 

Specifications 

D5C LOP 
Serb 111 

87.1 kW sohp - 
8735kg 102WIb 

a046 
2400 

6 

- 

wmm 3.7. 
12omm 4.7" 

5.0L mlrP 
6 

momm I' 
2.14111 7'0.4. 
283m' 438sIrP 
1.72m S'8. 

1.75111 53.1' 
2.72111 8'11.4' 

3.98m 19'0.7' 
2.mm ma= 

2.38111 ria= 
181.4mm 14.2' 

- 

d - 
3.26111 10'8' 
2.95 m W8' 
3.26m 10'8.4' 
157L 41.4UaaJ 

hack-qpe Tractors I 

D5M XL 
82kW 110hp - 

'1700kg 25,SOOIb 

3116 
2lW 

6 

- 

105mm 4.1' 
127mm 5.0" 
6.6L WIrP 

7 
56omm 22' 
2.39 m B4' 
2.67m' 41441rP 
1 . n m  1'10" 

2.22m 7'3' 
3.00 m 9'10' 
3.00111 WlO. 
4.56171 14'W 
3.54 m 11%' 

2.33111 7'8' 
385mm 15.2' 

DSM LOP 
82 kW 110 hp 
78kW 1Whp 

12SOOkg 27,WIb 
12050kg 26,WIb 

5116 
21 00 
2ooo 

105mm 4.1" 
127mm 5.0' 
6.6 L 403 In' 

7 
7 6 0 m  50' 
2.60m 103' 
3.96M 61331112 
2.00 m 79' 

2.26m rs" 
3.04111 10'0' 
3.05m 10'0' 
5.13111 16'10" 
3.73111 12'3" 

2.76m Wl .  
437mm 17.2" 

- 
3.36111 11'0" 
218L srSU.s.@ 
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0 Bulldozers Blade Specifications I 0 D5C Series 111 0 D5C LGP Series 111 

MODEL 
Tvpe 

I oD5MXC oD5MLGP 

D5C Series 111 I D5C LOP Series 111 
5P I 

Pomr Angllng Power Angling 
andnn ~d nn 

B Width (including std. 

C Height 
D Max. Diging Depth 

2.89 m @lo* 
IO00 mm 39.4" 
441 mm 16.4" 

end bits) 

1 

10'8" 3.25 m 
929 mm 36.6" 
424 mm 16.7' 

5P LGP 

G Max. Pitch 
J HydraulicTilt 

Blade Angle 

Blade CaPaciIies' 
Weight, Shipping" 

Tractor 8 Dozer Dimensions: 
A Length (Blade Straight) 

Length (Blade Angled) 
width (Blade Angled) 
width (with C-Frame only) 

(Dozer) 

Blade Dimensions: 

- 
46omm 18.1" 

25' 

1.94 ma 2.53 v 
1355 kg 2987 Ib 

3.98 m 13'1" 
4.51 m 14'10" 
2.44 m 80' 

(inside mounted) 
- 

2.08 m3 2.70 yd" 
1376 kg 3027 Ib 

4.025 m 13'2' 
4.631 m 152' 
2.95 m 9'8. 

(lnsldo mounted) 
- 

E Ground Clearance @ 
Full L& 

G Max.Ptch 
J HydraulicTil 

Blade Angle 

e MODEL 
Type 

Blade Capacities' 
Weight. Shipping" 

Tractor 8 Dozer Dimensions: 
A Length (Blade Straight) 

Length (Blade Angled) 
Width (Blade Angled) 
Width (with C-Frame only) 

(Dozer) 

Blade Dimensions: 
B Width (including std. 

end bits) 
C Height 
D Max. Digging Depth 
E Ground Clearance @ 

Full Lift 

and Tllt .nd nn 
2.59 m3 3.39 y@ 
1932 kg 4250 Ib 

4.56 m 14'6" 
5.24 m 16'10" 
2.79 m 9'2" 

(inaid. mounted) 

3.08 m 10'1- 
1109mm 43.6" 
441 mm 17.4- 

- 

916 mm 38.1' 

5.13 m 16'1 0' 
5.80 m 19'0' 
3.04 m 1090~ 

(InsMe mounted) 
- 

3.36 m 1190- 
910 mm 35.8' 
491 mm 19.3" 

923 mm 36.3' 

491 mm 19.3' 
25' 

1 -40 
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S0lIll-U 
5.60 Ycp 
wi m 

4.28 IIP 
2427 kg 

16'2' 4.92 m - - - 
( o u t . r a m o u ~ )  

1 U8' 3.19 m 
4s" 1244 mm 

20.5' 520m 

38.7" ge3 mm 
d' 

g65 mm 26.2- 
372 mm 14.6. 

Blade Specifications 
a 06M XL 

0 D6M LGP 

3.18 IIP 4.14 Y@ 
2372 kg 622B tb 

4.80 m 15%. 

2.96 m m= 

(lrulamwnad) 

3.27 m 1W' 
ll95mm 47- 
444mm 17.S" 

925m 30.4" 

5.44 m 17'10' 

- 

- - 
497 mm lS.6' 

2s' 

MODEL 
TLpe 
Blade capacities* 
Weight. ShippWf' 

Tractor & Dozer OimenSiom: 
A Length (Bled0 Stmght) 

Length (Blade AngW 
w(dth ( 8 W  A n Q W  
w i i  (with C-Frame only) 

(Doter) 

Blade OimenSiOns: 
B width (including 6td. 

end bits) 
C Height 
0 Max.Oiggingm 
E Ground Clearance 0 

Full W 
0 Max.pitch 
H Max. Hydraulic Tu1 
J Hydraulicfilt 

-de Angle 

MODEL 
rLpe 

Blade capacili8s' 
welght, shippcng" 

(Dozer) 
Tractor 6 Dozer Dimensions: 
A Length (Blade stracght) 

LenSth(BladeAnQW 
Width(8ldeAngled) 
widlh (with c-~rame only) 

Blade Dimensions: 
B w~dth (including std. 

end bits) 
C Heiiht 
0 Max. Oigging Oepw 
E Ground Clearance 0 

Full Lifl 

Blade Angle 

D6M XL 
6SU 6P I 

D6M LGP 
LOP 

panm*ngllng .ndm 
3.16 RP 4.11 Ycp 
2819 kg 8215 Ib 

5.39 m 17%" 
6.20 m 2w4' 
3.70 m 122. 

(lruld.-) 
- 

4.08 m 13's- 
1025 mm 40.4" 
433mm 17.0. 

1024 mm 4a3* 

141 
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Track-Type Tractors I Ground Pressures 

D3C XL 
Series 111 

GROUND PRESSURES 
Pressures computed from operating weights given ear- 
lier in this section in the specificatlons tables. 

406 16 1.67 2M10 42.5 8.16 

SHOE CONTACT GROUND 
MODEL WIDTH AREA PRESSURE 

~ 

D3C LGP 

D4C Series 111 
series 111 

4 1406 16 11.54 23B6 (44.5 6.46 
I I 

635 25 2.61 4045 28.6 4.15 
406 16 1.67 2589 42.4 S.15 

D4c XL 
Series 111 457 18 2.02 3132 36.2 5.25 

~~ 

D4C LOP 
Serm 111 635 25 2.61 4045 30 4.2 

SHOE CONTACT GROUND 
MODEL WIDTH AREA I PRESSURE 

DSCSert8sIII 457 18 

. ~ _  I 760 30 [ 5.26 8194 I 88.8 1 2 s  
Dl MI 4 I 610 24 I 4.73 7328 1136.4 19.79 

1.97 3038 41 8.0 

28 

i,iR - 1  11: 5.50 eS27 1117.1 17.00 
860 31.5 6.66 10,328 96.7 14.04 

4 710 28 6.31 0761 152.8 22.18 
32 7.20 11.159 133.9 10.44 

915 36 8.13 12,605 118.6 17.21 
4sUndud-. 'olhnduacurtan Pmduct 

NOTE: Ground contact area =width of track shoe 
x length of track on ground x 2. 

Ground pressure = ground contact area 
operating weight 

1-20 
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Bulldozers Summary I Blade Options for Caterpillar Built Machines 

1-34 
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Track-Type Tractors Drawbar Pull vs. Ground Speed 

0 Power Shift 

D5M XL 
D5M LGP 

SPEED 

DSMLGPPSDD 

D6M XL 
D6M LGP 

mph 

lanlh 

KEY 
1 - 1st Gear 
2 - 2nd Gear 

SPEED 

SPEED 

D6G 
kox Ibx 
loa0 loa0 

SPEED 

- 
3 - 3rd Gear 

Note: Usable pull will depend upon weight and traction of equipped 
tractor. 

1-12 
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e 
MODEL 
Sourcing 
Flywheel Power 
Operating Weight' 
BuclcetcaPacity 

Range (heaped) 
Engine Model 
Rated Engine RPM 
NO. of Cylinders 
Bore 
Stroke 
Displacement 
Max. Implement 

Hydraulic Pump 
at Rated RPM 

Relief Valve Settings: 
Implement Circuits 
Travel Circuits 
Swing Circuits 
Pilot Circuits 

Maximum Drawbar 

Maximum Travel 
Pull 

speed at 
Rated RPM 

Width of Standard 
Track Shoe 

Overall Track Length 
Ground Contact 

Area with Std. 
Shoe and Std. 
Undercarriage 

Track Gauge 
Fuel Tank Refill 

Caoacitv 

322 LN 
8 el g i u m 

114kW 163hp 
23710kg 52WIb 

0.63-1.9 ms 0.824.5 Y@ 
3116T 
1950 

6 
105 mm 4.1" 
127 mm 5.0" 
6.6 L 403 In' 

2 x 2 0 5  2 x 5 4  
Umin QPm 

31 390kPa 4550prl 
34330kPa 49M)pSl 
25500kPa 39W)pSl 

343okPa 5ooP.i 
lbV0SpesdTmr.l 

Lo: 194kN 43,440Ib 
Hi: 108 kN 24,030 Ib 

Lo: 3.4 kmlh 2.1 mph 
Hi: 5.5 km/h 3.4 mph 

600 mm 24" 
4640mm 15'3" 

4.94mr 7650in' 
2390mm ?'lov 

3258 
J.m 

125 kW 168 hp 
25900 kg 57,100 Ib 

0.9-1.9 m' 1.16249 yd 
311STA 

2Ooo 
6 

105 mm 4.1" 
127 mm 5.0' 
6.6L ' Win' 

2 x 2 1 0  2 x 5 5 5  
Umin gpm 

34300kPa 4980psP.i 
34300kPa 4MOp.i 
27500kPa 3MOpsl 
4140kPa WOpd 

mospcndml 
Lo:2lSkN 4800Ib 
Hi: 131 kN 29.540lb 

.o: 3.1 kmlh 1.9 mph 

.li:5.Okm/h 3.2mph 

600 mm 24' 
4360 mm 14"" 

4.55 w 7050In' 
2390 mm M O "  

420 L 111 U.S. grl 

Specifications I Excavators 

325 
Belgium 

125w lsahp 
WssOkg 57250Ib 

0.7-1.7 m3 O S 2 4 2  Vcp 
311STA 

2ooo 
6 

105 mm 4.1" 
127 mm 1.0" 
6.6 L 4a3 IIP 

2 x 2 0 8  2 x 5 5  
Umin 9pm 

31390kPa M O P &  

27470kPa 39M)pd 
343OkPa -PSI 

h 2 1 6 k N  48,WOIb 
Hi:128kN 29,WOIb 

3433okPa 4s8Qpsl 

-sp..d- 

.o: 3.1 km/h 1.9 mph 
Ik4.6kmh 29mph 

800 mm 24' 
4358mm 14'3.6' 

6 
- 

3WB L 
J.pur*us. 

125kW 168hp 
27500kg W.630Ib 

0.9-1.9 m' 1.18-2.49 
3ll6TA 
m 

6 
105 mm 4.1 
127 mm 5.0. 
6.6 L 403w 

2 x 2 1 0  2 x 5 5 3  
Lhnin QPm 

34300- 4swp.l 
34300kp. 4osopai 
275OOkPa SIw0p.i 
4140kPa 6OOpri 

Lo:215kN 48,500Ib 
n V O S p O O d ~ l  

Hk131 kN 29.540Ib 

Lo.3.1 kmh 1.9mph 
Hi:5.0knJh 3.2- 

8oomm 32' 
466Omm 15'3" 

420 L 111 U.S. gal 

4-9 
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Excavators 

A 3023mm S l l '  
8 2850mm 9'4" 
C 2990mm 9'10' 
D 510mm 1'8. 
E 1130mm 3'8' 
F 3050mm 10'0' 
G 4380mm 14'4' 

I H 1 0 m m m  33'10' 
J 3270mm 109' 
K 349Omm 11'5' 
L 2390mm 7'10. 

Shipping Dimensions 
0 3258,3258 L 
0 Japan/U.S. Sourced 

3023mm 9'11' 
2850mm 9'4" 
2990mm 0'10' 
510mm 1'8" 
1130mm 3'8' 
3050mm 10'0' 
436Omm 14'4' 
0710mm 31'10" 
348omm 11'4. 
349Omm 11'5" 
2390mm 7'10" 

3258 L Reach 
3023mm S'W 
285(1mm 9'4' 
339omm 11'1" 
510mm 1'8" 
ll3omm 9'1" 
3050mm 10'0" 
4660mm 153" 

10290 mm 33'10' 
3270mm 10'9' 
3795mm 12'5" 
2590mm 0'6" 

3258 L Mass 
3023mm 0'11" 
285omm 9'4' 
3390mm 11'1" 
510mm 1'8" 
1130mm 3'8" 
3050mm 10'0" 
486omm 15'3" 
971Omm 31'10' 
348Omm 11'4" 

, 37% mm 12'5' 
2590mm 8'6' 

4-22 
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Excavators 

I. 

Range Dimensions 
03208 03206L 0320BN 
0 Japan/U.S. Sourced 

Onepiece Boom 
Digging Emelope 

Standard shoes and 
undercarriage 

suck 2920 mm 97" 2- mm 82. 
n 

A 
B 
C 
D 
E 
F 
G 9.47 

n m m 
6.57 
9.78 
6.64 
6.04 
6.38 

213' 6.48 21'2' 

21'9' 6.15 rn" 

8.06 20'5' 7.87 25'10' 

32'1 9.31 307" 

17'6. 5.33 19'10" 
1 W2' 5.85 2071' 

3l'lm 9.16 3w' 

KEY: 
A Mnsimum loading height of 

B Maximum reach at ground level 
c Maximum digging depth 
D Maximum vertical wall 
E Maximum depth of cut for 2.44 m 

(8') level bottom (straight clean up) 
F Maximum bucket hinge pin height 
G Maximum height, to bucket teeth 

bucket with teeth 

at highest arc 

S3" 

197" 
28'9' 
12'6' 
15'4' 
17%. 
24'5' 
28YO' 

le00 mm 

5.96 
8.76 
5.63 
4.68 
5.31 
7.45 
8.78 

m n 

Suck 2400 mm r ia-  
m 

5.92 19'5' A 
8.76 20" 

18%' 
B 

5.70 
1 S'l 

C 
4.91 

17%. 
D 

5.39 
7.42 24'4' 

E 

209" 
F 
G 8.77 

n 
C3' 

m R 
5.69 10'8' 

2r3- 8.30 
5.20 lTl" 
4.43 14'8" 
4.88 16'0' 
7.18 237' 
8.50 20'0' 

lS00 mm 

4-36 
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P 

Excavators Lifting Capacity At Ground Level 
0 3208 Series Japan/U.S. Sourced 

3208 

3.0 m 4.5 m 6.0 m 7.5 m 9.0 m 
10' 15' 20' 25' 30' 

Stick Bucket Front Side Front Side Front Side Front Slde Front Side 
1900mm C1370X kg 
63" 54' Ib - 
2500mm B1260X kg 
82" 50' Ib - 
9'7" 44' Ib 12,500 12,500 18,150 11,050 11,500 7200 8100 5050 

- 
3860mm B9OOT kg 6850 6850 8600 5250 5450 3400 3800 2400 2850 1750 
128" 35' ib 15,750 15,750 18,450 11,300 11,650 7350 8200 5150 6100 3700 

- - - 7950 4650 4950 2950 - 
8350 5050 5300 3300 3700 2300 - - 

2920mm B1130X kg 5450 5450 8450 5150 5350 3350 3800 2350 - 
17.050 lO.OO0 10.800 6300 

17.S50 10,850 1190  7050 7S50 4900 

- 
- 

At Max. Reach 
Front Side 
3OOO 1750 
6550 3800 
2900 1750 
6350 3900 
2400 1700 
5300 3700 
2050 1450 
4450 3150 

Stick Bucket 
l900mm C1470X kg 
63" 58' Ib 

7'10" 40" lb 
2400mm C1370X kg 

3.0 m 4.5 m 6.0 m 7.5 m 9.0 m 
1 0  15 2 0  25' 30  At Max. Reach 

Front Side Front Side Front Side Front Side Front Side Front Side 
3350 1950 
7300 4300 
3OOO 1750 
6600 3850 

8100 4750 50oo 3Ooo - - - - 
7600 7600 8150 4800 5050 3050 - - - 

17,350 10.200 10,750 64W - - 
17,600 17,600 17,500 10.350 10,ooO 6500 - 

3.0 m 4.5 m 6.0 m 7.5 m 9.0 m 
10' 15' 20' 25' 30' 

Stick Bucket Front Side Front Side Front Side Front Side Front Side 
1900mm C1470X kg 
8'3" 58" Ib - 
2500mm B1370X kg 
8'2' 54" ib - 
9'7" 50" Ib 12,350 12.350 21,100 12,850 14,250 6350 9950 5050 
3860mm B1130X kg 6850 6850 9200 6150 6650 4OOO 4750 2800 3550 2100 
12'8" 44' Ib 15,700 15.700 19.900 13,200 14,350 8550 10,150 6050 7550 4450 

9600 5550 6250 3500 - - - - 
9900 5950 6600 3850 4600 2700 - 

2920mm B1260X kg 5350 5350 9750 8ooo 6650 3900 4650 2750 - - 
20.800 11,850 13,400 7650 

21,450 12.750 14,150 0 5 0  9SW 5800 - 
- 
- 

'Load limited by hydraulic capanty r a h r  than tipping. 

At Max. Reach 
Front Side 
3800 2100 
moo 4600 
2950 2050 
65W 4550 
2400 1950 
5200 4300 
2050 1700 
4450 3750 

4-60 

3.0 m 4.5 m 6.0 m 7.5 m 
10' 15' 20' 25' 

Stick Bucket Front Side Front Side Front Side Front Side 

20.950 12.100 13.550 7650 
1900mm C1440HX kg - 
63" 54" Ib 

710" 51)' ib 17,550 17.550 20,750 12,250 13.650 7700 

9700 5650 6350 3550 - - - 
2400mmC1470X kg 7600 7600 9600 5700 6350 3600 - - 

/a e 

9.0 m 
30  At Max. R r c h  

Front Side Front Side 
- - 4200 2350 

9250 5150 

8350 4650 
- 3800 2150 - 



Shoe Selection 
Ground Pressure 

Tnple 
Triple I m l e  

Excavators 

shoowldth 
mm In 
500 20 
600 24 
700 28 
500 20 
600 24 

plwnum 
kp. P.L 
47.1 6.8 
402 5.8 
34.3 5.0 

44.1 6.4 
30.2 5.5 

700 28 I 32.4 4.7 
500 20 53.0 7.7 

M a l  
31 5 

315 L 

317 

317 N 
(Fmncr Soumd Only) 

3208' 

3208 L' 

3208 N 

3228 

3228 L 

3228 LN 
3258 

Sho8Typo 
Triple 
Triple 
W e  
Mple 
Triple 
Triple 
Triple 
Triple 
Triple 
Mple 
Triple 
Triple 
Triple 
Triple 
Triple 
TWe 
Triple 

Triple 
Mple 
Triple 

Triple 
Triple 

Triple 
Triple 
Triple 

Tripk 
Triple 
Triple 

Triple 
Triple 
Triple 
Triple 

600 24 
700 28 
800 32 
900 36 

600 48.4 6.73 
40.3 6.65 

a00 32 35.8 5.19 

44.1 6.4 
38.2 5.5 
34.3 5.0 
31.4 4.6 

500 20 
600 24 
700 28 
600 24 
700 28 
800 32 
600 24 
700 28 
800 32 

500 20 
800 24 

600 67.0 9.7 
30 7.8 

7.1 
7 9  
850 33 

54.0 7.8 
45.0 6.6 
39.0 5.7 

44.7 6- 
39.0 5.55 
34.5 4.91 

41.8 5.95 
36.4 5.16 
32.3 4.59 

55.4 768 
48.7 6.64 

4-113 

-- ~ 

800 24 

600 24 
700 28 
800 32 
600 24 
700 28 
800 32 
600 24 

000107 

48.3 6.72 
54.92 7.96 
48.05 637 
42.17 6.1 1 

51.98 7.54 
45.1 1 6.54 
40.21 5.80 
52.7 7.64 



a322  
L 

Model - 
3258 

' 0  

Bucketlype 

Mass Excavation 

Trenching 

General Purpose' 

Heavy Duty' 

Heavy Duty Rock' 

DitchCleaning' 

'Available only fmrn U.S.A. 

Bucket 
Family 

C 
C 
D 
D 
C 
D 
D 
C 
D 
D 
C 
C 
D 
0 
C 
C 
0 
D 
C 
0 
D 
C 
C 
Q 
D 
C 
C 
D 
D 
C 
D 
C 
D 
D 

C 
D 
C 
D 

Bucket 
Bite Width 

mm in 
1440 56.7 
1590 828 
1520 59.8 
1700 66.9 

1075 42.4 
1225 48.2 
1400 55.1 
ns 30.5 
775 30.5 
925 36.4 
948 37.3 
1098 43.2 
1098 43.2 
1246 49.1 
1248 49.1 
1395 54.9 
1400 55.1 
1540 60.8 
775 30.5 
775 
925 
948 
1098 
1098 
1246 
1248 
1378 
1400 
1440 
1522 
1540 
1680 
1695 

30.5 
36.4 
37.3 
43.2 
43.2 
49.1 
49.1 
54.3 
55.1 
58.7 
59.9 
60.8 
66.1 
66.7 

1820 71.7 

948 37.3 
1099 43.2 
1098 43.2 
1248 49.1 
1246 49.1 
1400 55.1 

1676 66.0 
1676 66.0 
1829 72.0 
1829 72.0 

Bucket Specifications I Excavators 

Bucket 
l i p  Radius 

mm in 
1487 58.5 
1487 58.5 
1680 85.4 
1660 65.4 

1550 61.0 
1730 68.1 
1730 6a.1 

1778 70.0 
1854 73.0 
1854 73.0 
1778 70.0 
in8 70.0 
1854 73.0 
1854 73.0 
1778 70.0 

1854 73.3 
1854 73.3 

in8 70.0 

~ 

1638 
1 764 
1 764 
1638 
1638 
1784 
1764 
1638 
1518 
1764 
1695 
1638 
1 764 
1638 
1 784 

64.5 
69.4 
69.4 
64.5 
64.5 
69.4 
89.4 
64.5 
59.8 
89.4 
66.7 
64.5 
89.4 
64.5 
69.4 

1764 89.4 

1638 64.5 
1638 64.5 
1764 89.4 
1638 64.5 
1784 69.4 
1764 89.4 

1133 44.8 
1424 58.1 
1133 44.8 
1424 58.1 

H.lw 
c.p.citY 

L y c l r  
1300 1.70 
1500 1.96 
1600 225 
lrn 2.48 

1000 1.31 
1400 1.75 
1600 2.25 

800 1.12 
800 1.12 
1100 1.50 
1100 lso 
1300 1.75 
1400 1.88 
1200 2.25 
1600 2.12 
1900 2.50 
2000 2.62 
2200 3.00 

700 0 . 0  
700 
900 
900 
1100 
1200 
1400 
1300 
1200 
1600 
1500 
1700 
1800 
1900 
2Ooo 

1 .00 
1.25 
1.25 
1.50 
1 .50 
1 .0 
1.75 
1.50 
2.12 
2.00 
2.25 
2.50 
2.50 
2.75 

2200 3.00 

700 0 . 0  
900 1.25 
1200 1.50 
1100 1.50 
1400 1.80 
1600 2.12 
1100 1.50 
1700 2.25 
1200 1.82 
1900 2.50 

U Bucket Wight 
With Teeth 

~ ~ 

ko ib 
937 2061 
991 2185 
1328 2928 
1324 2919 

798 1756 
1163 2564 
1120 2469 
823 1815 
972 2143 
1049 2313 
924 2038 
985 2172 
1159 2555 
1189 2621 
1098 2421 
1177 2595 
1234 2722 
1451 3200 

017 le02 
908 2003 
1001 2208 
922 2034 
1005 2216 
1124 2478 
1262 2783 
1080 2381 
1125 2480 
1362 3003 
1386 3056 
1256 2789 
1474 3251 
1341 2958 
1561 3441 
1899 3746 

1034 2280 
1127 2485 
1338 2951 
1211 2670 
1493 3291 
1612 3554 

811 1789 
1189 2622 
858 1892 
1236 2726 

4-93 
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Long Reach 
0 Shipping Dimensions 

0 Major Component Weights 

3208 L 320 L* 
Yodel m n m n 
A overail Transport Length 

(Front Folded) 12.65 41'6'' 12.99 427' 

8 Overall Height (To Top of Boom) 3.21 106" 3.35 10'0" 

Overall Width (To Widest Point) 3.18 10'5' 3.7 12'2" 

3228 L 317 L 
m R m n 

14.24 46'9. 11.23 38'10" 
3.17 10'5" 2.93 9'7" 

3.39 11'1. 2.40 0'2" 

3208 L 320 L* 
Model ko Ib ka Ib 

Long Reach Boom: 
Additional Counterweight 960 2116 1100 2425 

Includes boom, stick c y l i r .  hydraulic 
lines. and pins for stick. stick cylinder, 
and boom rod end 2185 4817 2504 5515 

Long Reach Stick: 
Includes stick, bucket linkage and pins, 
bucketcylinderandpin,andhydrauliclines 1260 mS 1290 2041 

4-101 

3228 L 317 L 
ks Ib ke Ib 

1450 3197 - - 

3130 6900 1618 3560 

1570 3461 993 2185 

000109 



Excavators I Long Reach 

A Maximum Reach at 

8 Maximum Digging Depth 11 880 390" 
Ground Level 15725 517" 16540 54'3' 18430 60'6" 

12806 42"" 14720 40"' 
13400 43'11" 14230 46'8" 

9 3 2 2  

13000 425" 
10 100 33'2" 
11 640 38'2" 

0 InGoduction 
0 Arrangement Description 
0 Range Dimensions 

c Maximum Cuttina Heiaht 

INTRODUCTION 
Long reach excavators are designed specifically 

for those jobs requiring reach capability beyond the 
range of normal excavators. Applications €or which 
long reach excavators are ideally suited include 
ditch cleaning, slope finishing, river conservation, 
and other work formerly reserved for draglines. 

Caterpillar offers two hydraulic excavator models 
in long reach arrangements. Each model uses pur- 
pose-built booms and sticks designed by Caterpillar 
for maximized performance and durability. 

320 L LONG REACH 
325 L LONG REACH 
Long Reach Front Includes: Boom, stick, linkage 

cylinders (boom, stick, and bucket), hydraulic lines, 
and additional counterweight for stability while 
working over the side. Dimensions include ditch 
cleaning bucket. 
Note. All dimenotom are wcth ditch cleaning budut. 

13 290 43'7" 

0 

- -  
12 005 3W5" D Maximum Dumping Height 11 010 36'1" 11 350 373" 

317 L 
11 

3228 L 
mm tt mm 

3208 L 320 L' 
Long Reach Model mm tt mm tl 

I 

10670 35'0" 
E Minimum Loading Height 1970 66' 2300 rw 1360 4'6" 9580 31'5" 

Bucket BUCket SAE BUCkOl Bucket 
Curi Force 

mm in mm in L ydr kg Ib Teeth kN Ib 
TYW Wldth Radius Hooped Cap. Weight No. 

- - GeneralPurpose 810 32 1220 48 450 0.59 365 805 5 
Ditch Cleaning 1140 45 1090 43 600 0.78 280 617 0 - - 

4-1 00 

Stick 
Crowd Force 

kN Ib 
- - - - 

000110 

- - - - General Purpose - - - 
Ditch Cleaning 1800 70.8 780 30.7 600 0.78 400 882 - 63.25 14.231 62.82 14,134 

- - GeneralPurpose 700 28 1220 48 380 0.60 335 739 4 - - - - - - Ditch Cleaning 965 38 1090 43 480 0.63 265 584 0 

- - - - - - - - General Purpose - - - - - - - - - Ditch Cleaning 1010 40 1310 52 500 0.65 350 770 0 
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Articulated Dump Truck 



1 3 2 2  

c-3 

ARTICULATED DUMP TRUCK 
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MODEL 
Flywheel Power 
Operatlng Weight (Empty)' 

GMW - Gram Machine Weigh! 
Distributbn Empty: 

Top Speed (Loaded) 

F m t  
Center 
Rear 

Front 
Center 
Rear 

Max. capacity" 
Struck (SAE) 
Heaped (21) (SAE) 

Distrikrtion Loaded: 

Engine Modsl 
No. Cylinders 
BOW 
stroke 
Displacement 
Tires, Front, Center a Rear 

Circle Clearance Diameter 
Fuel Tank Refill Capacity 
GENERAL DIMENSIONS 

Height to Cab Top 

- 
D250E 

WheelBpse 

Overall Length 
Loading Height (Empty) 
Height at Full Dump 
Body Length 
width (Operating) 
Fmnt lire Tread 

(Fmt-Center of Bogie) 

1 9 4 W  260hp 
21 OOOkg 46.3WIb 
50.9kWh 31.6mph 
43seOkg W.3001b 

58% 
21% 
21% 

32% 
34% 
34% 

22.7 t 251 
10.5rnJ 13.7yda 
13.7rnJ 18.OYap 

3306TA 
6 

121 mm 4.75" 
152 mm 6.0' 

23.5R25 Radhls 

14.9 m 48'10" 

10.5L 638W 

36oL 95U.S.gd 

3.35 m 11'0. 

4.61 m 15'2' 
9.94~1 327" 
2.70m 8 ' W  
6.20m 2@4" 
5.70111 188)' 
2.74 m 0'0. 
2.11 m 8'11' 

Specifications Articulated Trucks 
0 Three-Axle Models I 

so% 
21 % 
21 % 

30% 
35% 
35% 

27.2 t 301 
13.0ffP l6.5ytP 
1 6 . 5 ~ 1 ~  ZZOW 

-A 
6 

121 mm 4.75" 
152mm 6.Q" 
10.5L aaaIl+ 
23.5R25 R d Y .  

W R 2 5  R8dirlr (opt1 
15.lm 40'0' 
36oL 95u.s.g.1, 

3.35111 11'0- 

4.68111 15'3' 
9.94m 3 2 7  
2.85 m 0'4" 
6.26111 2V6' 
5.42 m 179- 
2.91 m 0'7" 
2.27 m 7'6' 

253kW 3Mhp 
27871 kg 61,455Ib 
50.7knlh Slbmph 
W631 kg 131,486Ib 

80% 
20% 
20% 

35% 
33% 
32% 

31.8 t SSl  
14.6mJ 19.1 Yap 
19.2ffP 25.1 yCr 

3406MTA 
6 

137mm 5.4" 
1155mm 8.5" 
14.6L 893W 
26.5R25 Radkls 

16.42m 53'10' 
570L 150u.s.g 

3.51 m 11'6. 

5.02 m 16'6' 
10.38m 34'1' 
2.94 m 9%" 
6.60m 21'8' 
6.01 m 19'9' 
3.26111 10'8' 
2.23m 10'6" 

60% 
20% 
20% 

34% 
33% 
33% 

36.3 t 401 

22.0 ffP 1 . 8  vcp 
a4WTA 

6 
137mm 5.4' 
165mm 6.5" 
14.6L 89313 
20SR25 Radials 

l6.5m 54'3" 
450 L 120 U.S. gal 

3.56 m 11'9. 

5.12m 16'10" 
10.52m 34'6' 
3.05111 10'0" 
8.58m 217' 
5.90m 18'4' 
3.30171 10'10" 
2.55 m 8'4. 

10-3 
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3 3 2 2  

D250E BrakdRetarder Performance Curve 
0 23.5R25 Tires 

Articulated Trucks I 
GROSS WEIGHT 

r I I I I I I I 
40 50 60 70 k m  0 10 20 30 

SPEED 

KEY 
1 - 1st Gear 
2 - 2nd Gear 
3 - 3rd Gear 
4 - 4th Gear 
5 - 5th Gear 

KEY 
E - Empty 21 OOO kg (46,300 Ib) 
L - Loaded 43 680 kg (96,300 Ib) 

10-1 5 
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KEY 
1 - 1st Gear 
2 - 2nd Gear 
3 - 3rd Gear 
4 - 4th Gear 
5 - 5th Gear 

KEY 
E - Empty 21 000 kg (46,300 Ib) 
L - Loaded 43 680 kg (96,300 Ib) 

Articulated Trucks D250E Rimpull-Speed-G radeability I 0 23.5R25 Tires 

GROSS WEIGHT 

Q 
r 
X 
0 x 

60 

20 

15 "i 10 

I I 
0 

I I I I I 
40 50 60 kmlh 10 20 30 

SPEED 

10-14 a 
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TRACKED FRONT-END LOADER 
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Track Loaders Machine Dimensions I 0 With General Purpose Bucket a 

8'1 0' 2.68 m 
2.09 m 
2 . n  m 
406m 

8'10' 
W l  
1'4" 

64.9' 
50.2- 
43' - 

6'5' 1 . ~ 6  m 
2.01 m 67' 

933-939 

3.084 m 121" 
2.353 m 
3.084 m 
424 mm 

93' 
121" 
16.7' 

56' 
48. 
41' 
74' 

2.18 m 86. 
2.30 m 90' 

A Height to Top of Stack 
B Height to Top of Seat 
C Height to Top of ROPS 
D Hinge Pin Height at Caw Position 
E Rollback at Maximum Lift 
F Rollback at Cany Height 
G Rdlback at Ground Level 

Grading Angle (Bare Edge) 
Width Wfihwt B-t (Std. t&) 

(opbonal track) 

1 3 2 2  
\ 

- 
1.78 m 5'10' - - 

953c-973 

131' 
108' 
135' 
18.4- 

3307 mm A Height to Top of stack 
B Height to Top of seat 2681 mm 

3423 mm C HeIght to Top of RoPS 
D Hinp Pin Hem at P O S M  467 mm 
E ~dlback at Maximum Lift 
F Rdlbadc at Cany Height 
G Rollback at Ground Lev01 

59. 
50' 
42' 
66. Grading Angle (Bare Edge) 

2580 mm 102' Width Without Bucket (std. t&) 
1069' 

933 
I 2.80m ' 8'6" 

3.357 m 132' 

135" 
19.4" 

2.681 m 106' 

3.423 m 
492 mm 

59' 
50' 
42' 
69' 

102' 
108. 

2580 mm 
2760 mm 

I.= m 6'6" 

405 mm 1 '4' 
2.68 m 8'1 0' 

64.9- 
60.2- 
42' 

(optional track) 2755 ~ I I  

12-80 
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953c 9638 
14115kg 31.109Ib 19 568 kg 43.147 Ib 
500 mm 20' 550 mm 21.7" 
2.30 m2 3558 lna 2.70 m2 4184 in* 
61.4 kPa 8.7 psi 0.724 bar 10.3 psi 
1.80 m 71 1.85 m 90.5" 

MODEL 
Flywheel Power 
Operating Weight 
Engine Model 
Rated Engine RPM 
Bore 
Stroke 
No. Cylinders 
Displacement 
Speeds Forward 

1 st 
2nd 
3rd 

1 st 
2nd 
3rd 

Empty, in Seconds: 

Speeds Reverse 

Hydraulic Cycle Time, Bucket 

Raise 
Dump 
Lower (Empty. float Down) 
Total 

Track Rollers (Each Side) 
Width of Standard Track Shoe 
Length of Track on Ground 
Ground Contact Area 

(With Std. Shoe) 
Ground Pressure 
Ground Clearance 
Track Gauge 
Width Without Bucket 
Fuel Tank Refill Capacity 
Hvdraulic Swtem Refill Cacacitv 

973 
25 534 kg 56,293 Ib 
675 mrn 26.6" 
3.94 m' 6104 In' 

0.642 bar 9.14 psi 
2.08 rn 82" 

953c 
90 kW 121 hp 

13 824 kg 30,467 Ib 
31161 
2200 

105 mm 4.13" 
127 mm 5" 

6 
6.6 L 403 In3 
km/h mph 

0-10.0 06.2 
Infinitely 
Variable 

(Specs that differ from above) 
Operating Weight 
Width of Track Shoe 
Ground Contact Area 
Ground Pressure 
Track Gauge 
Width Without Bucket 

0-1 0.35 06.4 
Infinitely 
Variable 

2300 mm 90' I 2400mm 112.2" 2755 mm 108" 

6.7 
1.4 
3.0 
11.1 

6 
380 mm 15" 
2.295 m 90" 

1.74 rnz  2704 in' 
79.4 kPa 11.3 psi 
377 mm 14.8" 
1.80 rn 71 " 
2.18 m 86" 
241 L 63.6 U.S. gal 
65 L 17.2 U.S. gal 

Specifications 

9638 
119 kW 180 hp 

19 295 kg 42,545 Ib 
3116TA 
2200 

105 mm 4.13" 
127 mm 5" 

6 
6.6 L 403 in3 
km/h mph 

0-10.1 0-6.0 
Infinitely 
Variable 

0-10.1 06.0 
lnfinltety 
Variable 

6.2 
1.3 
2.3 
9.8 
6 

450 mm 17.7" 
2.454 m 97" 

2.21 mz 3423 in' 
0.873 bar 12.4 psi 
439 mm 17.0" 
1.85 m 72.8" 
2.30 m 90.5- 
296 L 78 U.S. gal 

18 U.S. gal 68 L 

Track Loaders 

973 
157 kW 210 hp 

3306 
2200 

121 mm 4.75" 
152 mm 6" 

6 

24 679 kg 54.41 7 Ib 

10.5 L 6x1 in3 
kmih mph 

0-10.3 0.6.4 
Infinitely 
Variable 

0-10.3 0-6.4 
Infinitely 
Variable 

7.4 
1.4 
2.6 
11.4 
7 

500 rnm 19.7" 
2.917 m 115" 

2.92 m' 4522 in' 
0.880 bar 12.0 psi 

2.08 rn 82' 
2.58 m 102' 
356 L 94 U.S. gal 
6OL 16 U.S. gal 

456 mm 18.0" 

12-71 
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Track Loaders Performance Data 

0 953C General Purpose Bucket 

Bucket 
Capacity, Rated (Nominal Heaped) 

Cutting Edge, Type 
Bucket Width4 
TeeM 

Struck 

Dump Clearance Q Full Lift and 
45' Discharge 

Reach at 45' Discharge Angle 
2133 mm (7') Clearance 

Reach 0 Full Lilt and 
45' Discharge 

Digging Depth 
Overall Length 
Overall Height 
Static Tipping Load" 
Breakout Force' 
Operating Weight" 

1.75 m3fi.25 yd3 
1.75 mV2.25 yd3 GENERAL 

GENERAL PURPOSE 
PURPOSE Bolt-on Segments 

Bare & LongTeeth 
1.75 m3 2.25 ydr 
1.45 m3 1.90 ydl 

Straight 
2380 mm 94- - - 
2899 mm 113" 

1554 mm 61' 

1011 mm 39.8" 
107 mm 4.2" 

5814 mm 229" 
4069 mm 191- 
9231 kg 20,345 Ib 
121 kN 27,201 Ib 

1.85 I+ 2 4  y e  
1.55 m3 2.05 ydl 

Straight 
2380 mm 94- 

8, optional, bolt-on 
with mpiaceabk tips. 

2706 mm 106" 

1495 mm 58' 

1051 mm 41.4" 
132 mm 5.2" 

6058 mm 238" 
4869 mm 191" 
8850 kg 19,505 Ib 
108.7 kN 24,436 ib 

14115kg 31,109Ib I 1 4 3 4 0 k g  31,605Ib 

1.75 mV2.25 yd3 
GENERAL 
PURPOSE 

Bolt-on 
Cutting Edge 

1.85 m' 2.4 yd' 
2.05 yd' 1.55 m' 

Straight 
2380 mm 94" 

2834 mm 111' 

1563 mm 61 ,, 

1051 mm 41.4" 
132 mm 5.2' 
913 mm 232" 

4869 mm 191" 
8972 kg 19J74 Ib 
109.7 kN 24,661 Ib 
14 237 kg 31,378 Ib 

*Wt-on teeth increase U W t  width by 52 mm (2.0'). Bonm cutting edge incmases bucket mdM b~ 17 mm (.67'). 
'Breakout force M measured 100 mm (3.94') behmd Bp of cutting edge wth bucks hh-tee ~ K I  as pvol W 

"Owfanng w e g M  includes coom. lubncam. full fuel tank. ROPS cab. General PurpSe W e t .  and 80 kg (176 Ib) OpBratOT 

Machine stability can be affected by the additton of other attachments Add or subtracl the follomng tdtrom machine *mung wight and statlc tIpptng load 

Change in 
Operating Weight 

k9 Ib 
ROPS canopy only (cab removed) .............................................. -205 -452 

+889 Ripper (includes rear hydraulic arrangement and bumper removal) ..................... 
Air conditioner .............................................................. +lo8 +239 
Wide track shoes ............................................................ +291 +642 

+404 

Rearbumper(remwed) -227 -500 ...................................................... 

12-74 

Change in 
staticnpping 

Load for General 
Purpose Bucket 

hl ib 

+ 752 +1658 
+ 155 + 342 
+ 189 + 417 

- 261 - 575 

- 467 -1030 

000119 
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1 3 2 2  

obile Decon Pad (MDP) e 

Features & Benefits 
Mobility 
Easy to decontaminate 
Secondary containment 
Waste minimization 
Cost savings 
Maintains exclusion 

Rapid deployment 
Self-contained 
Durable, noncorrosive 

Accepts tire & track 

zone 

structure 

equipment up to 
300,000 lbs. 
Customizing available 

ntroduced in 1994, the Mobile I Decon Pad is able to grossly 
decontaminate people as well as 
items ranging in size from small 
hand tools to bulldozers, exca- 
vaters, military vehicles. This 
extremely mobile system is 
ready to locate anywhere and 
sets up in less than two hours. 
It is specifically engineered to 
resist contaminates and chemi- 
cal agents with its stainless 
steel structure. It creates a true 
entrance and exit to your exclu- 
sion zone. Costs are saved in 
two ways; by eliminating the 
need for fixed facilities and by 
waste minimization. 

Dimensions: 
In operation: 24’(w) x 45’(1) 
In Transit: 16’(w) x 45’(1) 

Decon Pad Interiox 1st setup stage 
phone: 

fax: 
513, 
51 3 
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APPENDIX D 

CHECKLIST AND INSPECTION FORMS 
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B 

IT Corporation 

Project No. 773481 
Waste Pits Remedial Action Program, Fernald 

EQUIPMENT DECO NTAMl NATION CERTl Fl CAT1 ON 

Date: 

Equipment Name: 

Model Number: 

Serial Number: 

Methods Utilized During Decontamination: 

Gross Removal with Hand Tools 

Soap and Water 

High Pressure Wash 

High Pressure Steam 

Describe Condition of Exterior Paint: 

Describe Radiological Measurements, 
If Analysis Performed: 

Satisfactory Unsatisfactory 

Is Equipment Decontamination Approved For: 

Site Use Only 

Removal From Site 

This equipment was cleaned and decontaminated using the above-described methods and is 
approved as designated above. 

PTIOI-06-98 ( I  1:05)IwP (6.1)/773481:Excavatc.pln 
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Equipment Checklist 
for 

Inspections 

EQUIPMENT CHECKLIST 

This is a guide indicating the numbered items on the inspection sheet that pertain to various units of 
construction equipment. 

Mechanical Truck 
Crane 

Crawler Crane 

Hydraulic Truck 
Crane 

Hydraulic Cherry 
Picker 

Backhoe Mechanical 

Backhoe Hydraulic 
Rubber Tire 

Backhoe Hydraulic 
Crawler 

Loader-Dozer Crawler 

Loader-Dozer Rubber 
Tire 

Air Compressor 

Forklift Truck 

Manlift Boom Type 

Welding Machine 
Pump Generators 
Mixers (Gas & Diesel) 

Trailers 

( J W  

Lower Unit 1 thru 39,43 thru 48, ymer  Unit 50 thru 69,71 thru 87, 
-91 thru 105 

Lower Unit 1 ,23,40, 41,42, ymer  Unit 50 thru 87, - 91 thru 105 

lpwer Una 1 thru 39,43 thru 48, UDer Unit 50 thru 69,71 thru 78,81 thru 87, 

b w e r  Unit 1,3 thru 39,43 thru 48, 62 thru 71,81, 82, 84 thru 87, 

Lower Unit 1,31,40 thru 42, UDer Unit 50 thru 61,64 thru 87, 
93 thru 97, 101 thru 103, 106 

Lower Unit 1, 31,34, 39,49, !&Der Unit 50 thru 61,64,65,68 thru 70, 
72 thru 78,81 thru 87, - 88,89,93 thru 97, 106 

Lower Unit 1,31,40 thru 42, m e r  Unit 50 thru 61,64,65,68 thru 70, 
72 thru 78,81 thru 87, 88,89, 93 thru 97, 106 

1,3 thru 8, 10 thru 16, 19,22 thru 25,27 thru 32, 34,38,40 thru 49, 106 

1, 3 thru 8, 10 thru 32,34 thru 39,43 thru 49, 106 

88 thru 90, 93 thru 99, 101 thru 105 

88 thru 90, 93 thru 99, 101 thru 105 

89, 

1,3 thru 8, 12,22 thru 24,27 thru 33,38,39,43 thru 46 

1,3 thru 7, 10 thru 20,22 thru 32,38,39,43 thru 49 

1,3 thru 14,22 thru 32,34 thru 39,43 thru 47,49,68 thru 70,81,86 

1,3 thru 7, 12,22 thru 25,27 thru 32, 38, 39,44 thru 46 

1, 10, 17, 18, 20, 21, 39, 44, 45, 48 

PT/O1-06-98 ( 1  I:O5)IWP (6.1)/77348l:Excavate.pln 
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UNIT NO. IT EQUIPMENT INSPECTION 

(Initial & Final) 

OTHER 

DATE 

INSP. BY 

0 Initial 

Item NO. 

1 

2 

3 

0 Final 

Lower Unit (/) Lower Unit (contd.) ( J )  Upper Unit (cont’d.) (4 
General Appearance 37 ORigger Pads 72 Oil Level 

Mileage 38 Clutch, Trans., Rear 73 Water Level 

EngineHrs. 39 Tires 74 Battery Cond. 

APPROVED 

4 

5 

Oil Pressure 40 Drive Sprockets 

WaterTemp. 41 Track Rollers 

75 

76 

Battery Level 

Battery Cables 

I I P  I I77 Istatling Ability 6 Amp. Meter 42 racks 

7 1Fuel Level I 4 3  IManuals I 78 lAir System 

8 

9 

10 

11 

12 

13 

14 

Air Pressure 44 Fire Extinguisher 

LoAirWaming 45 ElectricalSystem 

Brakes 46 Exhaust System 

Parking Brake 47 Steering 

Throttle 48 Cab Heater or Air Cond. 

Back Up Alarm 49 Lift & Tilt Mech. 

Horn UDDer Unit 

79 

80 

81 

82 

83 

84 

85 

50 General Appearance 

51 Engine Hours 

52 Inst. Panel Appearance 

18 Clearance Lights 53 Oil Pressure 

19 Headlights 54 WaterTemp. 

20 Tum Signals 55 FuelLevel 

Clutches 

Linings 

House Rollers 

Lubrication Cond. 

Manuals 

Electrical System 

Exhaust System 

86 Guards 

87 Cab Heater or Air Cond. 

34 Hyd.Systern 

35 ORigger Boxes 

36 ORigger Beams 

69 BoomMech. 104 Boom Angle Indicator 

70 Travel Mech. 105 Jib 

71 BoomDog 106 Bucket 

PT/OI-o6-98 ( I  1:OS)IWP (6.1)/7’73481:Excavate.pln 

E: Use reverse side for Comments. Enter by Item No. 

000133 

Are rated load capacities, recommended operating speeds, special hazard 
warnings or instructions, hand signals posted and visible to the operator? 

0 Yes 0 No 



INTERNATIONAL 
TECHNOLOGY 
CORPOIWTION 

BRAKES 

Equipment Inspection Log 

Project No.: 

COOLING WATER 

Equipment Type: 

Equipment Supplier: 

Date: I.D. No.: 

AIR SYSTEM OPERATING CONTROLS 

SEAT BELTSIROLLOVER PROTECTION 

GLASS 

MIRRORS 

SPILL KIT 

STEERING SYSTEM 

WIRE ROPE 

APPEARANCE 

TlRESlTRACKS 

FIRE EXTINGUISHER 

BACK-UP ALARM 

ENGINE OIL addcheck 

EXHAUST SYSTEM 

FLUID LEVELS 

OPERATING MANUALS 

LOADCHARTS 

I LIGHTS/REFLECTORS 

HORN I WINDSHIELD WIPERS 

ELECTRICAL SYSTEM I MISCELLANEOUS 

INSPECTOR: I DATE: 

H&S REVIEW: I DATE: 

Photographs Taken: 

PTlol-06-98 ( I  I:05)IwP (6.1Y173481:Excavatc.pln 
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APPENDIX E 

BERM SLOPE STABILITY ANALYSES 
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1322 **  PCSTABL5 **  

Run Date: 01-03-98 
Time of Run: 4 : 57pm 
Run By: LIN LIU 
Input Data Filename: G:BERMP13 
Output Filename: G:BERMP13.0UT 
Plotted Output Filename: G:BERMP13.PLT 

PROBLEM DESCRIPTION Figure El - Static Condition, 
Pit 1/3 Berm Stability 

BOUNDARY COORDINATES 

4 Top Boundaries 
12 Total Boundaries 

X-Right Y-Right Soil Type 
(ft) (ft) (ft) Below Bnd 

Boundary X-Left Y-Left 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

- 0 0  100.00 
100.00 100.00 
169.00 123.00 
179.00 123.00 
179.00 123.00 
189.50 116.00 
189.50 116.00 
218.00 97.00 
218.00 97.00 
100.00 100.00 
219.50 96.00 

. o o  .oo  
. . . . . . . . . . . . . . . . . . . . . .  

ISOTROPIC SOIL PARAMETERS 

5 Type(s) of Soil 

100.00 
169.00 
179.00 
400.00 
189.50 
400.00 
218.00 
400.00 
219.50 
219.50 
400.00 
400.00 

100.00 1 
123.00 2 
123.00 2 
138.00 4 
116.00 2 
131.00 3 
97.00 2 
97.00 5 
96.00 2 
96.00 1 
96.00 1 

. oo  1 
. _ _ - - - - _ - - - - - _ _ _ - - - - - - - - -  

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 



1 3 2 2  
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf) (psf 1 (deg) Param. (psf 1 No. 

1 140.0 149.8 . o  33.0 . o o  
2 120.0 130.0 300.0 19.0 . o o  

. o  1 

. o  1 

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . o o  100.00 
2 100.00 100.00 
3 189.50 116.00 
4 400.00 131.00 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 145.00 ft. 

Each Surface Terminates Between X = 145.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .oo  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 

000141 



First. 1322 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

99.21 
108.75 
118.64 
128.64 
138.48 
147.89 
156.63 
164 -46 
171.19 
173.51 

100.00 
96.99 
95.56 
95.76 
97.57 

100.95 
105.81 
112.02 
119.42 
123.00 

Circle Center At X = 122.4 ; Y = 157.0 and Radius, 61.5 

*** 1.908 *** 

Failure Surface Specified By 13 Coordinate Points 
a 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

76.32 
86.04 
95.93 

105.91 
115.91 
125.86 
135.68 
145.32 
154.70 
163.75 
172.41 
180.63 
185.16 

100.00 
97.68 
96.19 
95.53 
95.71 
96.73 
98.58 
101.26 
104.73 
108.98 
113.97 
119.67 
123.42 

Circle Center At X = 108.7 ; Y = 214.4 and Radius, 118.9 

*** 1.960 *** 



1322 
Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

76.32 
86.07 
95.96 

105.93 
115.93 
125.91 
135.81 
145.59 
155.19 
164.57 
173.67 
182.44 
190.85 
196.06 

100.00 
97.80 
96.31 
95.53 
95.48 
96.14 
97.53 
99.62 

102.42 
105.90 
110.04 
114.83 
120.24 
124.16 

Circle Center At X = 111.7 ; Y = 234.0 and Radius, 138.6 

*** 1.976 *** 

Failure Surface Specified By 13 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

83.95 
93 -36 

103.07 
112.97 
122.97 
132.95 
142.81 
152.45 
161.78 
170.68 
179.08 
186.89 
193.75 

100.00 
96.63 
94.23 
92.84 
92.46 
93.10 
94 * 75 
97.40 

101.02 
105.56 
110.99 
117.24 
124.00 

I Circle Center At X = 121.7 ; Y = 190.6 and Radius, 98.1 

I * **  1.988 *** 

I Failure Surface Specified By 11 Coordinate Points 



1322 
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
,2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

91.58 
100.48 
110.02 
119.92 
129.92 
139.73 
149.08 
157.71 
165.38 
171.88 
176.13 

100.00 
95.45 
92.44 
91.06 
91.34 
93.29 
96.83 
101.89 
108.30 
115.91 
123.00 

Circle Center At X = 123.2 ; Y = 150.9 and Radius, 59.9 

*** 2.022 *** 

Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

68.68 
78.09 
87.78 
97.67 

107.66 
117.65 
127.54 
137.24 
146.64 
155.67 
164.23 
172.24 
179.62 
180.46 

100.00 
96.60 
94.14 
92.66 
92.16 
92.64 
94.11 
96.55 
99.94 
104.24 
109.41 
115.40 
122.15 
123.10 

Circle Center At X = 107.7 ; Y = 193.3 and Radius, 101.1 

***  2.072 *** 

Point X-Surf Y - Surf 

000144 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

99.21 
108.24 
117.98 
127.97 
137.79 
146.97 
155.11 
161.85 
166.87 
167.35 

100.00 
95.71 
93.41 
93.23 
95.16 
99.11 
104.92 
112.31 
120.96 
122.45 

Circle Center At X = 123.8 ; Y = 140.2 and Radius, 47.1 

*** 2.081 ***  

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

83.95 
93 -28 
103.08 
113.08 
122.97 
132.48 
141.31 
149.21 
155.95 
157.33 

100.00 
96.40 
94.44 
94.18 
95.64 
98.75 

103.44 
109.57 
116.96 
119.11 

Circle Center At X = 109.6 ; Y = 152.5 and Radius, 58.4 

*** 2.126 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 83.95 100.00 
2 93.91 99.10 
3 103.90 98.78 
4 113.90 99.05 
5 
6 
7 

123.86 99.89 
133.76 101.32 
143.56 103.32 

8 153.22 105.88 
9 162.72 109.01 

000145 



10 172.02 112.68 
11 181.10 116.89 
12 189.91 121.62 
13 193.79 124.00 

Circle Center At X = 104.4 ; Y = 270.4 and Radius, 171.6 

*** 2.135 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

83.95 
92.99 

102.66 
112.63 
122.58 
132.17 
141.10 
149.08 
155.83 
159.37 

100.00 
95.74 
93.18 
92.40 
93.44 
96.25 
100.75 
106.78 
114.16 
119.79 

Circle Center At X = 111.9 ; Y = 147.6 and Radius, 55.2 

*** 2.138 *** 
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** PCSTABL5 **  
1322 

Run Date: 01-03-98 
Time of Run: 4 : 59pm 
Run By: LIN LIU 
Input Data Filename: G:BERMP13E 
Output Filename: G:BERMP13E.OUT 
Plotted Output Filename: G:BERMP13E.PLT 

PROBLEM DESCRIPTION Figure E2- Seismic Condition, 
Pit 1/3 Berm Stability 

BOUNDARY COORDINATES 

4 Top Boundaries 
12 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 . o o  100.00 100.00 100.00 1 
2 100.00 100.00 169.00 123.00 2 
3 169.00 123.00 179.00 123.00 2 
4 179.00 123.00 400.00 138.00 4 
5 179.00 123.00 189.50 116.00 2 
6 189.50 116.00 400.00 131.00 3 
7 189.50 116.00 218.00 97.00 2 
8 218.00 97.00 400.00 97.00 5 
9 218.00 97.00 219.50 96.00 2 
10 100.00 100.00 219.50 96.00 1 
11 219.50 96.00 400.00 96.00 1 
12 . o o  - 0 0  400.00 - 0 0  1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ISOTROPIC SOIL PARAMETERS 

5 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
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1 3 2 7  r 

Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf (psf 1 (deg) Param. (psf No. 

I 1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

~ Unit Weight of Water = 62.40 

I Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . oo  100.00 
2 100.00 100.00 
3 189.50 116.00 
4 400.00 131.00 

A Horizontal Earthquake Loading Coefficient 
Of .lo0 Has Been Assigned 

A Vertical Earthquake Loading Coefficient 
Of .OOO Has Been Assigned 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 145.00 ft. 

Each Surface Terminates Between X = 145.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 

000149 
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At Which A Surface Extends Is Y = .oo  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. a 
Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

76.32 
86.07 
95.96 
105.93 
115.93 
125.91 
135.81 
145.59 
155.19 
164.57 
173.67 
182.44 
190.85 
196.06 

100.00 
97.80 
96.31 
95.53 
95.48 
96.14 
97.53 
99.62 

102.42 
105.90 
110.04 
114.83 
120.24 
124.16 

Circle Center At X = 111.7 ; Y = 234.0 and Radius, 138.6 

*** 1.381 *** 

Failure Surface Specified By 13 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

76.32 
86.04 
95.93 

105.91 
115.91 
125.86 
135.68 
145.32 

100.00 
97.68 
96.19 
95.53 
95.71 
96.73 
98.58 
101.26 
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1 3 2 2  
9 154.70 104.73 

10 163.75 108.98 
11 172.41 113.97 
12 180.63 119.67 
13 185.16 123.42 

Circle Center At X = 108.7 ; Y = 214.4 and Radius, 118.9 

*** 1.397 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

9 
10 
11 
12 
13 

83.95 
93 -36 
103.07 
112.97 
122.97 
132.95 
142.81 
152.45 
161.78 
170.68 
179.08 
186.89 
193.75 

100.00 
96.63 
94.23 
92.84 
92.46 
93.10 
94 * 75 
97.40 

101.02 
105.56 
110.99 
117.24 
124.00 

Circle Center At X = 121.7 ; Y = 190.6 and Radius, 98.1 

***  1.399 *** 

Failure Surface Specified By 10 Coordinate Points 

Point 
No. 

6 
7 
8 
9 

10 

X-Surf 
(ft) 

99.21 
108.75 
118.64 
128.64 
138.48 
147.89 
156.63 
164.46 
171.19 
173.51 

Y - Surf 
(ft) 

100.00 
96.99 
95.56 
95.76 
97.57 

100.95 
105.81 
112.02 
119.42 
123.00 

000151 



1 3 2 2  
Circle Center At X = 122.4 ; Y = 157.0 and Radius, 61.5 

*** 1.415 *** 

Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

68.68 
78.09 
87.78 
97.67 

107.66 
117.65 
127.54 
137.24 
146.64 
155.67 
164.23 
172.24 
179.62 
180.46 

100.00 
96.60 
94.14 
92.66 
92.16 
92.64 
94.11 
96.55 
99.94 

104.24 
109.41 
115.40 
122.15 
123.10 

Circle Center At X = 107.7 ; Y = 193.3 and Radius, 101.1 

*** 1.450 *** 

Failure Surface Specified By 11 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

91.58 
100.48 
110.02 
119.92 
129.92 
139.73 
149.08 
157.71 
165.38 
171.88 
176.13 

100.00 
95.45 
92.44 
91.06 
91.34 
93.29 
96.83 

101.89 
108.30 
115.91 
123.00 

Circle Center At X = 123.2 ; Y = 150.9 and Radius, 59.9 

*** 1.477 *** 
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Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

91.58 
101.02 
110.73 
120.63 
130.61 
140.60 
150.50 
160.21 
169.66 
178.74 
187.38 
195.50 
203.03 
206.10 

100.00 
96.70 
94.31 
92.87 
92.38 
92.86 
94.28 
96.65 
99.94 
104.12 
109.15 
114.99 
121.58 
124.84 

Circle Center At X = 130.7 ; Y = 196.6 and Radius, 104.2 

*** 1.486 *** 

Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

68.68 
77.69 
87.14 
96.92 

106.87 
116.87 
126.77 
136.43 
145.71 
154.49 
162.65 
170.06 
176.62 
177.21 

100.00 
95.65 
92.39 
90.28 
89.34 
89.58 
91.00 
93.59 
97.30 
102.08 
107.87 
114.59 
122.13 
123.00 

Circle Center At X = 109.8 ; Y = 173.6 and Radius, 84.3 

*** 1.512 *** 
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Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

61.05 
70.41 
80.05 
89.91 
99.88 

109.88 
119.81 
129.59 
139.13 
148.33 
157.13 
165.43 
173.16 
177.78 

Circle Center At X = 

***  1.519 

Y-Surf 
(ft) 

100.00 
96.46 
93.83 
92.13 
91.38 
91.58 
92.72 
94.81 
97.82 

101.73 
106.49 
112.07 
118.41 
123.00 

102.8 ; Y = 196.3 and Radius, 105.0 

*** 

Failure Surface Specified By 18 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

53.42 
63.01 
72.75 
82.60 
92.53 

102.51 
112.51 
122.49 
132.44 
142.31 
152.07 
161.70 
171.17 
180 -44 
189.48 
198.27 
206.79 
213.74 

Circle Center At X = 

100.00 
97.17 
94.88 
93.15 
91.96 
91.33 
91.26 
91.75 
92.80 
94.40 
96.55 
99.25 
102.48 
106.23 
110.50 
115.26 
120.51 
125.36 

108.7 ; Y = 270.0 and Radius, 178.7 
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*** 1.524 *** 
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Purdue University 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer's Method of Slices 

* 
Run Date: 01-03-98 
Time of Run: 2 :26pm 
Run By: LIN LIU 
Input Data Filename: G : BERMPlCL 
Output Filename: G:BERMPlCL.OUT 
Plotted Output Filename: G:BERMPlCL.PLT 

PROBLEM DESCRIPTION Figure E3 - Static Condition, 
Pit l/Clearwell Berm Stability 

BOUNDARY COORDINATES 

5 Top Boundaries 
9 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

-00 
100.00 
169.00 
184.00 
202.00 
202.00 
224.50 
100.00 

. o o  

100.00 
100.00 
123.00 
123.00 
111.00 
111.00 
96.00 

100.00 
. o o  

ISOTROPIC SOIL PARAMETERS 

3 Type(s) of Soil 

100.00 
169.00 
184.00 
202.00 
400.00 
224.50 
400.00 
224.50 
400.00 

100.00 
123.00 
123.00 
111.00 
111.00 
96.00 
96.00 
96.00 

. o o  

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf) (deg) Param. (psf 1 No. 

000157 



1 140.0 149.8 . o  33.0 . oo  . o  1 
2 120.0 130.0 300.0 19.0 . o o  . o  1 

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 - 0 0  100.00 
2 100.00 100.00 
3 202.00 111.00 
4 400.00 111.00 

Piezometric Surface No. 2 Specified by 2 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

150 Trial Surfaces Have Been Generated. 

10 Surfaces Initiate From Each Of 15 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 130.00 ft. 

Each Surface Terminates Between X = 130.00 ft. 
and X = 200.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .oo  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 
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Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

92.86 
102.45 
112.35 
122.35 
132.24 
141.82 
150.89 
159.26 
166.76 
172.37 

100.00 
97.17 
95.74 
95.76 
97.21 
100.07 
104.28 
109.76 
116.38 
123.00 

Circle Center At X = 117.2 ; Y = 164.9 and Radius, 69.3 

*** 2.047 *** 

Failure Surface Specified By 11 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

92.86 
102.67 
112.63 
122.63 
132.56 
142.32 
151.80 
160.90 
169.52 
177.57 
181.96 

100.00 
98.08 
97.18 
97.32 
98.49 
100.67 
103.86 
108.01 
113.07 
119.00 
123.00 

Circle Center At X = 116.3 ; Y = 193.7 and Radius, 96.6 

*** 2.061 *** 
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Failure Surface Specified By 12 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

83.57 
93.21 

103.07 
113.05 
123.04 
132.93 
142.61 
151.98 
160.92 
169.35 
177.17 
181.19 

100.00 
97.32 
95.66 
95.04 
95.47 
96.95 
99.46 
102.96 
107.43 
112.81 
119.04 
123.00 

Circle Center At X = 113.9 ; Y = 190.3 and Radius, 95.3 

*** 2.071 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

102.14 
111.99 
121.97 
131.96 
141.85 
151.53 
160.88 
169.80 
178.18 
185.36 

100.71 
98.98 
98.32 
98.72 

100.20 
102.72 
106.26 
110.79 
116.24 
122.09 

Circle Center At X = 123.2 ; Y = 191.6 and Radius, 93.3 

***  2.199 *** 
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*** 2.071 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

102.14 
111.99 
121.97 
131.96 
141.85 
151.53 
160.88 
169.80 
178.18 
185.36 

100.71 
98.98 
98.32 
98.72 

100.20 
102.72 
106.26 
110.79 
116.24 
122.09 

Circle Center At X = 123.2 ; Y = 191.6 and Radius, 93.3 

***  2.199 *** 



1 3 2 2  
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
.3 
4 
5 
6 
7 
8 
9 

92.86 
102.64 
112.62 
122.58 
132.28 
141.50 
150.03 
157.68 
161.37 

100.00 
97.92 
97.34 
98.28 
100.70 
104.57 
109.79 
116 -23 
120.46 

Circle Center At X = 111.4 ; Y = 163.3 and Radius, 66.0 

*** 2.207 *** 

I Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

I 1 102.14 100.71 
2 111.56 97.35 
3 121.48 96.06 
4 131.44 96.89 
5 141.01 99.81 
6 149.74 104.69 
7 157.23 111.30 
8 163.17 119.36 

I 9 164.06 121.35 

I 

I Circle Center At X = 122.6 ; Y = 143.0 and Radius, 47.0 

i * **  2.271 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 83.57 100.00 
2 93.13 97.06 
3 103.04 95.69 
4 
5 
6 

113.03 95.92 
122.87 97.74 
132.28 101.10 

7 141.04 105.93 
8 148.91 112.10 



1 3 2 2  
9 154.53 118.18 

Circle Center At X = 106.6 ; Y = 158.0 and Radius, 62.4 

***  2.343 *** 

Failure Surface Specified By 8 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

92.86 
101.92 
111.79 
121.72 
130.92 
138.68 
144.39 
144.76 

100.00 
95.76 
94.20 
95.42 
99.34 
105.64 
113.85 
114.92 

Circle Center At X = 112.4 ; Y = 130.0 and Radius, 35.8 

***  2.420 *** 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

74.29 
84.09 
94.03 
104.03 
113.99 
123.82 
133.43 
142.74 
151.64 
160.07 
167.95 
168.84 

Circle Center At X = 

***  2.428 

Y-Surf 
(ft) 

100.00 
98.00 
96.96 
96.87 
97.75 
99.57 
102.33 
106.00 
110.55 
115.93 
122.09 
122.95 

99.9 ; Y = 200.9 and Radius, 104.1 

*** 
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Failure Surface Specified By 13 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

65.00 
73.94 
83.38 
93.15 

103.11 
113.10 
122.97 
132.57 
141.75 
150.36 
158.27 
165.36 
170.72 

100.00 
95.53 
92.20 
90.08 
89.18 
89.53 
91.12 
93.92 
97.89 

102.98 
109.09 
116.15 
123.00 

Circle Center At X = 105.3 ; Y = 169.4 and Radius, 80.3 

*** 2.470 *** 
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** PCSTABL5 **  1322 

Run Date: 01-03-98 
Time of Run: 2 : 34pm 
Run By: LIN LIU 
Input Data Filename: G : BERMlCLE 
Output Filename: G:BERMlCLE.OUT 
Plotted Output Filename: G:BERMlCLE.PLT 

PROBLEM DESCRIPTION Figure E4 - Seismic Condition, 
Pit l/Clearwell Berm Stability 

BOUNDARY COORDINATES 

5 Top Boundaries 
9 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

. oo  
100.00 
169.00 
184.00 
202.00 
202.00 
224.50 
100.00 

. o o  

100.00 
100.00 
123.00 
123.00 
111.00 
111.00 
96.00 
100.00 

. o o  

100.00 
169.00 
184.00 
202.00 
400.00 
224.50 
400.00 
224.50 
400.00 

100.00 
123.00 
123.00 
111.00 
111.00 
96.00 
96.00 
96.00 

. oo  

ISOTROPIC SOIL PARAMETERS 

3 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf) (psf 1 (deg) Param. (psf) No. 
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2 PIEZOMETRIC STJRFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X - Wa t er Y-Water 
No. (ft) (ft) 

1 . o o  100.00 
2 100.00 100.00 
3 202.00 111.00 
4 400.00 111.00 

Piezometric Surface No. 2 Specified by 2 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 187.00 121.00 
2 400.00 121.00 

A Horizontal Earthquake Loading Coefficient 
Of . l o 0  Has Been Assigned 

A Vertical Earthquake Loading Coefficient 
Of .OOO Has Been Assigned 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

150 Trial Surfaces Have Been Generated. 

10 Surfaces Initiate From Each Of 15 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 130.00 ft. 
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1322 
Each Surface Terminates Between X = 130.00 ft. 

and X = 200.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = . o o  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 12 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

83.57 
93.21 
103.07 
113.05 
123.04 
132.93 
142.61 
151.98 
160.92 
169.35 
177.17 
181.19 

100.00 
97.32 
95.66 
95.04 
95.47 
96.95 
99.46 

102.96 
107.43 
112.81 
119.04 
123.00 

Circle Center At X = 113.9 ; Y = 190.3 and Radius, 95.3 

*** 1.498 *** 

Failure Surface Specified By 11 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 92.86 100.00 
2 102.67 98.08 
3 112.63 97.18 
4 122.63 97.32 

000167 



1322 
5 132.56 98.49 
6 142.32 100.67 
7 151.80 103.86 
8 160.90 108.01 
9 169.52 113.07 

10 177.57 119.00 
11 181.96 123.00 

Circle Center At X = 116.3 ; Y = 193.7 and Radius, 96.6 

*** 1.510 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

9 
10 

92.86 
102.45 
112.35 
122.35 
132.24 
141.82 
150.89 
159.26 
166.76 
172.37 

100.00 
97.17 
95.74 
95.76 
97.21 

100.07 
104.28 
109.76 
116.38 
123.00 

Circle Center At X = 117.2 ; Y = 164.9 and Radius, 69.3 

*** 1.515 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

102.14 
111.99 
121.97 
131.96 
141.85 
151.53 
160.88 
169.80 
178.18 
185.36 

100.71 
98.98 
98.32 
98.72 

100.20 
102.72 
106.26 
110.79 
116.24 
122.09 

Circle Center At X = 123.2 ; Y = 191.6 and Radius, 93.3 
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*** 1.603 *** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

92.86 
102.64 
112.62 
122.58 
132.28 
141.50 
150.03 
157.68 
161.37 

100.00 
97.92 
97.34 
98.28 
100.70 
104.57 
109.79 
116.23 
120.46 

Circle Center At X = 111.4 ; Y = 163.3 and Radius, 66.0 

***  1.642 *** 

Failure Surface Specified By 13 Coordinate Points 
0 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

65.00 
73.94 
83.38 
93.15 

103.11 
113.10 
122.97 
132.57 
141.75 
150.36 
158.27 
165.36 
170.72 

Circle Center At X = 

***  1.687 

Y - Surf 
(ft) 

100.00 
95.53 
92.20 
90.08 
89.18 
89.53 
91.12 
93.92 
97.89 

102.98 
109.09 
116.15 
123.00 

105.3 ; Y = 169.4 and Radius, 80.3 

*** 



1322 
Failure Surface Specified By 9 Coordinate Points c. 

Point X-Surf Y-Surf 
No. (ft) (ft) 

83.57 100.00 
93.13 97.06 

103.04 95.69 
113.03 95.92 
122.87 97.74 
132.28 101.10 
141.04 105.93 
148.91 112.10 
154.53 118. ia 

Circle Center At X = 106.6 ; Y = 158.0 and Radius, 62.4 

*** 1.688 *** 

Failure Surface Specified By 9 Coordinate Points 

Point 
No. 

X-Surf 
(ft) 

102.14 
111.56 
121.48 
131.44 
141.01 
149.74 
157.23 
163.17 
164.06 

Y-Surf 
(ft) 

100.71 
97.35 
96.06 
96.89 
99.81 
104.69 
111.30 
119.36 
121.35 

Circle Center At X = 122.6 ; Y = 143.0 and Radius, 47.0 

***  1.695 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 

65.00 100.00 
73.53 94.78 
82.65 90.67 

4 92.20 87.73 
5 102.05 86.00 
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6 
7 
8 
9 

10 
11 
12 
13 
14 

112.04 
122.01 
131.81 
141.28 
150.28 
158.67 
166.31 
173.08 
178.71 

85.51 
86.28 
88.28 
91.48 
95.84 

101.29 
107.75 
115.10 
123.00 

Circle Center At X = 110.9 ; Y = 165.6 and Radius, 80.0 

***  1.717 *** 

Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

74.29 
83.51 
93.05 

102.82 
112.73 
122.73 
132.71 
142.62 
152.35 
161.85 
171.03 
179.82 
188.15 
194.49 

100.00 
96.15 
93.14 
90.98 
89.71 
89.33 
89.84 
91.24 
93.51 
96.65 

100.61 
105.38 
110.92 
116.01 

Circle Center At X = 122.0 ; Y = 201.4 and Radius, 112.1 

*** 1.718 *** 
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**  PCSTABL5 **  1 3 2 2  

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer's Method of Slices 

Run Date: 01-03-98 
Time of Run: 5: 03pm 
Run By: LIN LIU 
Input Data Filename: G : BERMP2 1 
Output Filename: G:BERMP21.0UT 
Plotted Output Filename: G:BERMP21.PLT 

PROBLEM DESCRIPTION Figure E5 - Static Condition, 
Pit 2/1 Berm Stability 

BOUNDARY COORDINATES 

4 Top Boundaries 
12 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

. o o  100.00 100.00 100.00 1 
100.00 100.00 115.00 115.00 2 
115.00 115.00 130.00 115.00 2 
130.00 115.00 400.00 120.00 4 
130.00 115.00 131.50 114.50 2 
131.50 114.50 400.00 119.50 3 
131.50 114.50 166.00 103.00 2 
166.00 103.00 400.00 103.00 5 
166.00 103.00 199.00 92.00 2 
100.00 100.00 199.00 92.00 1 
199.00 92.00 400.00 92.00 1 

- 0 0  - 0 0  400.00 . o o  1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ISOTROPIC SOIL PARAMETERS 

5 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
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1 3 2 2  
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf 1 (deg) Param. (psf 1 No. 

1 140.0 149. a . o  33.0 . o o  
2 120.0 130.0 300.0 19.0 . o o  

. o  1 

. o  1 

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . o o  100.00 
2 100.00 100.00 
3 146.50 109.50 
4 400.00 114.50 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

225 Trial Surfaces Have Been Generated. 

15 Surfaces Initiate From Each Of 15 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 113.00 ft. 

Each Surface Terminates Between X = 113.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .OO ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 
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First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 6 Coordinate Points 

Point X-Surf 
No. (ft) 

1 88.79 
2 98.56 
3 108.38 
4 116.67 
5 122.11 
6 122.33 

Circle Center At X = 

*** 1.484 

Y-Surf 
(ft) 

100.00 
97.89 
99.77 

105 -36 
113.75 
115.00 

98.8 ; Y = 122.9 and Radius, 25.0 

*** 

Failure Surface Specified By 6 Coordinate Points 

Point 
No. (ft) 

X-Surf 

1 88.79 
2 98.14 
3 108.10 
4 116.65 
5 122.09 
6 122.58 

Circle Center At X = 

***  1.523 

Y-Surf 
(ft) 

100.00 
96.46 
97.37 

102.55 
110.95 
115.00 

101.1 ; Y = 118.5 and Radius, 22.3 

*** 

Point X-Surf Y - Surf 
No. (ft) (ft) 

80.71 100.00 
90.29 97.10 

100.29 97.19 
109.80 100.25 
117.98 106.01 



1 3 2 2  
6 124.06 113.95 
7 124.45 115.00 

Circle Center At X = 95.0 ; Y = 129.9 and Radius, 33.2 

*** 1.606 *** 

Failure Surface Specified By 7 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 88.79 100.00 
2 98.06 96.26 
3 108.06 96.00 
4 117.51 99.26 
5 125.23 105.63 
6 130.23 114.29 
7 130.35 115.01 

Circle Center At X = 103.8 ; Y = 123.8 and Radius, 28.1 

*** 1.708 *** 

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 88.79 100.00 
2 97.56 95.21 
3 107.55 94.62 
4 116.83 98.35 
5 123.63 105.68 
6 126.58 115.00 

Circle Center At X = 103.9 ; Y = 117.2 and Radius, 22.9 

*** 1.797 *** 

Failure Surface Specified By 8 Coordinate Points 

Point X-Surf Y-Surf 
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1 72.64 100.00 
2 81.28 94.96 
3 
4 
5 

91.03 92.73 
101.00 93.51 
110.28 97.24 

6 118.02 103.57 
7 123.51 111.93 
8 124.39 115.00 

Circle Center At X = 93.4 ; Y = 125.7 and Radius, 33.1 

*** 1.991 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

80.71 
89.14 
98.76 

108.76 
118.28 
126.53 
132.79 
135.45 

100.00 
94.61 
91.88 
92.04 
95.08 

100.73 
108.53 
115.10 

Circle Center At X = 103.2 ; Y = 125.9 and Radius, 34.3 

2.077 *** ***  

Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

72.64 
80.45 
89.74 
99.70 

109.48 
118.21 
125.15 
129.69 

100.00 
93.75 
90.05 
89.21 
91.32 
96.19 
103.39 
112.30 

9 130.16 115.00 

Circle Center At X = 97.5 ; Y = 123.1 and Radius, 33 .9 
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*** 2.262 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 80.71 100.00 
2 90.11 96.57 
3 100.06 97.51 
4 108.65 102.63 
5 114.21 110.94 
6 114.78 114.78 

Circle Center At X = 93.0 ; Y = 119.1 and Radius, 22.7 

*** 2.355 *** 

Failure Surface Specified By 9 Coordinate Points 

Point 
No. 

X-Surf 
(ft) 

72.64 
82.56 
92.56 

102.52 
112.32 
121.85 
130.99 
139.65 
141.93 

Y-Surf 
(ft) 

100.00 
98.74 
98.56 
99.46 

101.44 
104.48 
108.53 
113.54 
115.22 

Circle Center At X = 89.2 ; Y = 190.5 and Radius, 92.0 

*** 2.361 *** 
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** PCSTABLS **  

Run Date: 01-03-98 
Time of Run: 5: 06pm 
Run By: LIN LIU 
Input Data Filename: G:BERMP21E 
Output Filename: G:BERMP21E.OUT 
Plotted Output Filename: G:BERMP21E.PLT 

PROBLEM DESCRIPTION Figure E6- Seismic Condition, 
Pit 2/1 Berm Stability 

BOUNDARY COORDINATES 

4 Top Boundaries 
12 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 . o o  
2 100.00 
3 115.00 
4 130.00 
5 130.00 
6 131.50 
7 131.50 
8 166.00 
9 166.00 
10 100.00 
11 199.00 
12 . o o  
- - - - - - _ - - _ - - - _ - - - -  

100.00 
100.00 
115.00 
115.00 
115.00 
114.50 
114.50 
103.00 
103.00 
100.00 
92.00 

. oo  

ISOTROPIC SOIL PARAMETERS 

5 Type(s) of Soil 

100.00 100.00 1 
115.00 115.00 2 
130.00 115.00 2 
400.00 120.00 4 
131.50 114.50 2 
400.00 119.50 3 
166.00 103.00 2 
400.00 103.00 5 
199.00 92.00 2 
199.00 92.00 1 
400.00 92.00 1 
400.00 . o o  1 

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - -  

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
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Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf 1 (deg) Param. (psf 1 No. 

1 140.0 149.8 . o  33.0 . o o  
2 120.0 130.0 300.0 19.0 * 00 

. o  1 

. o  1 

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . o o  100.00 
2 100.00 100.00 
3 146.50 109.50 
4 400.00 114.50 

A Horizontal Earthquake Loading Coefficient 
Of .lo0 Has Been Assigned 

A Vertical Earthquake Loading Coefficient 
Of .OOO Has Been Assigned 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

225 Trial Surfaces Have Been Generated. 

15 Surfaces Initiate From Each Of 15 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 113.00 ft. 

Each Surface Terminates Between X = 113.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
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I At Which A Surface Extends Is Y = .OO ft. 
I 

10.00 ft. Line Segments Define Each Trial Failure Surface. ‘ 0  

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 6 Coordinate Points 

Point X-Surf 
No. (ft) 

1 88.79 
2 98.56 
3 108.38 
4 116.67 
5 122.11 
6 122.33 

Circle Center At X = 

Y-Surf 
(ft) 

100.00 
97.89 
99.77 

105.36 
113.75 
115.00 

.8 ; Y = 122.9 and Radius, 25. 

***  1.249 *** 

Failure Surface Specified By 6 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 88.79 100.00 
2 98.14 96.46 
3 108.10 97 * 37 
4 116.65 102.55 
5 122.09 110.95 
6 122.58 115.00 

Circle Center At X = 101.1 ; Y = 118.5 and Radius, 22.3 

*** 1.268 *** 
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Point 
No. 

X-Surf 
(ft) 

Y-Surf 
(ft) 

1 80.71 100.00 
2 90.29 97.10 
3 100.29 97.19 
4 109.80 100.25 
5 117.98 106.01 
6 124.06 113.95 
7 124.45 115.00 

Circle Center At X = 95.0 ; Y = 129.9 and Radius, 

*** 1.301 *** 

Failure Surface Specified By 7 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 88.79 100.00 
2 98.06 96.26 
3 108.06 96.00 
4 117.51 99.26 
5 125.23 105.63 
6 130.23 114.29 
7 130.35 115.01 

Circle Center At X = 103.8 ; Y = 123.8 and Radius, 

*** 1.380 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 88.79 100.00 
2 97.56 95.21 
3 107.55 94.62 
4 116.83 98.35 
5 123.63 105.68 
6 126.58 115.00 

Circle Center At X = 103.9 ; Y = 117.2 and Radius, 

33.2 

28.1 

22.9 

000183 



*** 1.472 *** 

Failure Surface Specified By 8 Coordinate Points 0 
Point X-Surf Y-Surf 
No. (ft) (ft) 

72.64 
81.28 
91.03 

101.00 
110.28 
118.02 
123.51 
124.39 

100.00 
94.96 
92.73 
93.51 
97.24 

103.57 
111.93 
115.00 

Circle Center At X = 93.4 ; Y = 125.7 and Radius, 33.1 

*** 1.518 *** 

80.71 
89.14 
98.76 

108.76 
118.28 
126.53 
132.79 
135.45 

100.00 
94.61 
91.88 
92.04 
95.08 

100.73 
108.53 
115.10 

Circle Center At X = 103.2 ; Y = 125.9 and Radius, 34.3 

*** 1.592 *** 

Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. 

1 

(ft) (ft) 

72.64 100.00 
2 80.45 93.75 
3 89.74 90.05 



4 99.70 89.21 
5 109.48 91.32 
6 118.21 96.19 
7 125.15 103.39 
8 129.69 112.30 
9 130.16 115.00 

, 
' a  

Circle Center At X = 97.5 ; Y = 123.1 and Radius, 33.9 

*** 1.703 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

64.57 
73.06 
82.38 
92.20 
102.20 
112.04 
121.40 
129.96 
137.43 
143.56 
144.14 

100.00 
94.72 
91.08 
89.19 
89.13 
90.89 
94.42 
99.59 
106.24 
114.14 
115.26 

Circle Center At X = 97.5 ; Y = 143.6 and Radius, 54.6 

*** 1.749 *** 

Failure Surface Specified By 8 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 88.79 100.00 
2 98.35 97.09 
3 108.30 96.05 
4 118.26 96.92 
5 127.88 99.67 
6 136.80 104.19 
7 144.70 110.32 
8 149.10 115.35 a Circle Center At X = 108.7 ; Y = 148 5 and Radius, 52.4 
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*** 1.750 *** 

000186 



1
3

2
2

 

I 
I 

5 
I 

0
 

0
 

m
 

0
 

0
 

m
 

r
 

0
 

0
 

cv 
r
 

0
0
0
1
8
7
 



1322 
**  PCSTABL5 ** 

Run Date: 01-03-98 
Time of Run: 5 : 23pm 
Run By: LIN LIU 
Input Data Filename: G : BERMP35 
Output Filename: G:BERMP35.0UT 
Plotted Output Filename: G:BERMP35.PLT 

PROBLEM DESCRIPTION Figure E7 - Static Condition, 
Pit 3/5 Berm Stability 

BOUNDARY COORDINATES 

9 Top Boundaries 
13 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 . o o  
2 100.00 
3 140.50 
4 165.50 
5 178.00 
6 195.00 
7 205.00 
8 217.00 
9 222.00 
10 222.00 
11 100.00 
12 292.00 
13 * 00 

_ - - - - _ _ _ _ - _ _ _ _ _ _ - - - - - - - - - - - - - -  

100.00 
100.00 
127.00 
127.00 
132.00 
137.00 
142.00 
142.00 
140.00 
140.00 
100.00 
112.00 

. o o  

100.00 
140.50 
165.50 
178.00 
195.00 
205.00 
217.00 
222.00 
400.00 
292.00 
292.00 
400.00 
400.00 

100.00 
127.00 
127.00 
132.00 
137.00 
142.00 
142.00 
140.00 
140.00 
112.00 
112.00 
112.00 

. o o  

1 
2 
2 
2 
2 
2 
2 
2 
3 
2 
1 
1 
1 

. -  

ISOTROPIC SOIL PARAMETERS 

3 Type(s) of Soil 

000188 



Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf) (deg) Param. (psf 1 No. 

1 140.0 149.8 . o  33.0 . o o  . o  1 
2. 120.0 130.0 300.0 19.0 . o o  . o  1 
3 72.0 72.0 140.0 32.0 . o o  . o  1 

a 

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . o o  100.00 
2 100.00 100.00 
3 222.00 140.00 
4 400.00 140.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A Critical Failure Surface Searchinq Method, Using A Random 
a 

Technique For Generating Circular Surfaces, Has Been Specified. 

150 Trial Surfaces Have Been Generated. 

10 Surfaces Initiate From Each Of 15 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 125.00 ft. 

Each Surface Terminates Between X = 125.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .OO ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

a 



11322 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 8 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

89.29 
99.21 

109.19 
118.85 
127.85 
135.85 
142.56 
146.90 

100.00 
98.79 
99.48 

102.06 
106.43 
112.43 
119.84 
127.00 

Circle Center At X = 100.6 ; Y = 151.1 and Radius, 52.4 

***  1.237 *** 

Failure Surface Specified By 11 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

71.43 
81.09 
91.00 

101.00 
110.91 
120.55 
129.75 
138.34 
146.19 
153.14 
156.38 

100.00 
97.40 
96.11 
96.15 
97.51 
100.18 
104.10 
109.21 
115.41 
122 -60 
127.00 

Circle Center At X = 95.7 ; Y = 171.2 and Radius, 

*** 1.322 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

000190 



1 80.36 
2 89.42 
3 99.16 
4 09.16 
5 118.96 
6 128.13 
7 136.24 
8 142.94 
9 147.93 

10 149.74 

100.00 
95.76 
93.53 
93.40 
95.39 
99.39 

105.23 
112.66 
121.33 
127.00 

Circle Center At X = 104.8 ; Y = 140.4 and Radius, 47.2 

*** 1.349 *** 

Failure Surface Specified By 6 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 98.21 100.00 
2 107.93 97.64 
3 117.79 99.32 
4 126.18 104.76 
5 131.74 113.08 
6 133.44 122.29 

Circle Center At X = 108.8 ; Y = 122.4 and Radius, 24.8 

*** 1.434 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 89.29 100.00 
2 98.69 96.60 
3 108.69 96.79 
4 117.96 100.53 
5 125.29 107.33 
6 129.71 116.30 
7 130.06 120.04 

Circle Center At X = 103.2 ; Y = 123.8 and Radius, 27.6 

*** 1.448 *** 

000191 



1 3 2 2  

Failure Surface Specified By 18 Coordinate Points 0 
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

71.43 
81.31 
91.26 

101.25 
111.25 
121.23 
131.17 
141.04 
150.80 
160.45 
169.93 
179.24 
188.34 
197.21 
205.82 
214.15 
222.17 
225.44 

100.00 
98.46 
97.45 
96.97 
97.01 
97.59 
98.69 
100.31 
102.46 
105.11 
108.28 
111.94 
116.08 
120.71 
125.79 
131.32 
137.29 
140.00 

Circle Center At X = 105.4 ; Y = 286.0 and Radius, 

*** 1.458 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

89.29 
99.10 

109.04 
119.04 
129.02 
138.92 
148.67 
158.21 
167.46 
176.36 
184.85 
192.87 
200.37 
207.29 
211.07 

100.00 
98.08 
96.98 
96.71 
97.28 
98.67 

100.88 
103.90 
107.70 
112.26 
117.54 
123.51 
130.13 
137.34 
142.00 

I -  - -  

000132 



Circle Center At X = 117.3 ; Y = 216.8 and Radius, 120.1 

*** 1.492 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

71.43 
80.57 
90.35 

100.35 
110.15 
119.35 
127.56 
134.44 
139.70 
141.84 

100.00 
95.95 
93.84 
93.77 
95.73 
99.65 

105.35 
112.61 
121.12 
127.00 

Circle Center At X = 95.7 ; Y = 142.4 and Radius, 48.9 

*** 1.522 *** 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

62.50 
71.55 
81.14 
91.06 

101.05 
110.89 
120.33 
129.15 
137.13 
144.09 
149.85 
151.79 

Circle Center At X = 

Y-Surf 
(ft) 

100.00 
95.74 
92.92 
91.63 
91.88 
93.67 
96.97 

101.69 
107.71 
114.89 
123.07 
127.00 

94.4 ; Y = 156.0 and Radius, 64.5 

*** 1.533 *** 
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Failure Surface Specified By 19 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

80.36 
90.28 

100.25 
110.25 
120.25 
130.23 
140.17 
150.06 
159.86 
169.57 
179.15 
188.60 
197.88 
206.99 
215.89 
224.58 
233.04 
241.23 
241.36 

100.00 
98.77 
98.00 
97.68 
97.82 
98.42 
99.47 

100.98 
102.94 
105.35 
108.20 
111.48 
115.20 
119.33 
123.88 
128.83 
134.18 
139.90 
140.00 

Circle Center At X = 112.2 ; Y = 316.0 and Radius, 218 

*** 1.536 *** 

3 

000194 



1
3

2
2

 

c 

I 
I 
0

 
IC

) 
0
 

0
 

cu 
r
 

0
0
0
1
9
5
 



** PCSTABL5 **  1322 

Run Date: 01-03-98 
Time of Run: 5 :25pm 
Run By: LIN LIU 
Input Data Filename: G : BERMP35E 
Output Filename: G:BERMP35E.OUT 
Plotted Output Filename: G:BERMP35E.PLT 

PROBLEM DESCRIPTION Figure E8- Seismic Condition, 
Pit 3/5 Berm Stability 

BOUNDARY COORDINATES 

9 Top Boundaries 
13 Total Boundaries 

Boundary X-Left 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

.oo  
100.00 
140.50 
165.50 
178.00 
195.00 
205.00 
217.00 
222.00 
222.00 
100.00 
292.00 

. o o  

Y-Left 
(ft) 

100.00 
100.00 
127.00 
127.00 
132.00 
137.00 
142.00 
142.00 
140.00 
140.00 
100.00 
112.00 

. o o  

X-Right 
(ft) 

100.00 
140.50 
165.50 
178.00 
195.00 
205.00 
217.00 
222.00 
400.00 
292.00 
292.00 
400.00 
400.00 

Y-Right 
(ft) 

100.00 
127.00 
127.00 
132.00 
137.00 
142.00 
142.00 
140.00 
140.00 
112.00 
112.00 
112.00 

. oo  

Soil Type 
Below Bnd 

1 
2 
2 
2 
2 
2 
2 
2 
3 
2 
1 
1 
1 

ISOTROPIC SOIL PARAMETERS 

3 Type(s) of Soil 



Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf) (psf) (deg) Param. (psf 1 No. 

1 140.0 149.8 . o  33.0 . o o  . o  1 
2 120.0 130.0 300.0 19.0 . oo  . o  1 
3 72.0 72.0 140.0 32.0 . oo  . o  1 

e 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . oo  100.00 
2 100.00 100.00 
3 222.00 140.00 
4 400.00 140.00 

A Horizontal Earthquake Loading Coefficient 
e 

Of .lo0 Has Been Assigned 

A Vertical Earthquake Loading Coefficient 
Of .OOO Has Been Assigned 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

150 Trial Surfaces Have Been Generated. 

10 Surfaces Initiate From Each Of 15 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 125.00 ft. 

Each Surface Terminates Between X = 125.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .OO ft. 

000197 



1 3 2 2  

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 8 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

- 

Circle 

89.29 
99.21 

109.19 
118.85 
127.85 
135.85 
142.56 
146.90 

100.00 
98.79 
99.48 

102.06 
106.43 
112.43 
119.84 
127.00 

Center At X = 100.6 ; Y = 151.1 and Radius, 52.4 

*** 1.026 *** 

Failure Surface Specified By 11 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

71.43 
81.09 
91.00 

101.00 
110.91 
120.55 
129.75 
138.34 
146.19 
153.14 

11 156.38 

Circle Center At X = 

100.00 
97.40 
96.11 
96.15 
97.51 

100.18 
104.10 
109.21 
115.41 
122.60 
127.00 

95.7 ; Y = 171.2 and Radius, 75.2 

000198 



1 3 2 2  
*** 1.046 *** 

Failure Surface Specified By 18 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

Circle 

71.43 
81.31 
91.26 

101.25 
111.25 
121.23 
131.17 
141.04 
150.80 
160.45 
169.93 
179.24 
188.34 
197.21 
205.82 
214.15 
222.17 
225.44 

Center At X = 

100.00 
98.46 
97.45 
96.97 
97.01 
97.59 
98.69 

100.31 
102.46 
105.11 
108.28 
111.94 
116.08 
120.71 
125.79 
131.32 
137.29 
140.00 

105.4 ; Y = 286.0 and Radius, 189 .1 

*** 1.076 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

80.36 
89.42 
99.16 

109.16 
118.96 
128.13 
136.24 
142.94 
147.93 
149.74 

100.00 
95.76 
93.53 
93.40 
95.39 
99.39 

105.23 
112.66 
121.33 
127.00 

Circle Center At X = 104.8 ; Y = 140.4 and Radius, 47.2 

*** 1.087 *** 



1 3 2 2  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Failure Surface Specified By 19 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

80.36 
90.28 

100.25 
110.25 
120.25 
130.23 
140.17 
150.06 
159.86 
169.57 
179.15 
188.60 
197.88 
206.99 
215.89 
224.58 
233.04 
241.23 

100.00 
98.77 
98.00 
97.68 
97.82 
98.42 
99.47 

100.98 
102.94 
105.35 
108.20 
111.48 
115.20 
119.33 
123.88 
128.83 
134.18 
139.90 

19 241.36 140.00 

Circle Center At X = 112.2 ; Y = 316.0 and Radius, 218.3 

*** 1.103 *** 

Failure Surface Specified By 15 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

89.29 
99.10 

109.04 
119.04 
129.02 
138.92 
148.67 
158.21 
167.46 
176.36 
184.85 
192.87 
200.37 
207.29 
211.07 

100.00 
98.08 
96.98 
96.71 
97.28 
98.67 
100.88 
103.90 
107.70 
112.26 
117.54 
123.51 
130.13 
137.34 
142.00 



Circle Center At X = 117.3 ; Y = 216.8 and Radius, 120.1 

*** 1.127 *** 

Failure Surface Specified By 16 Coordinate Points 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

98.21 
108.02 
117.94 
127.93 
137.93 
147.87 
157.71 
167.38 
176.83 
186.00 
194.84 
203.30 
211.34 
218.90 
225.94 
226.85 

Circle Center At X = 

Y-Surf 
(ft) 

100.00 
98.03 
96.81 
96.35 
96.65 
97.71 
99.52 

102.07 
105.34 
109.33 
114.00 
119.32 
125.28 
131.83 
138.93 
140.00 

129.0 ; Y = 228.0 and Radius, 131.6 

1.150 *** *** 

Failure Surface Specified By 17 Coordinate Points 

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

X-Surf 
(ft) 

53.57 
63.34 
73.24 
83.20 
93.20 

103.19 
113.12 
122.95 
132.63 
142.13 
151.39 
160.39 
169.08 

Y-Surf 
(ft) 

100.00 
97.88 
96.41 
95.61 
95.47 
95.99 
97.18 
99.03 

101.52 
104.65 
108.41 
112.78 
117.73 

000201 



1 3 2 9  

, o  
14 177.42 123.25 
15 185.37 129.31 
16 
17 

192.90 
193.60 

135.89 
136.59 

I Circle Center At X = 90.3 ; Y = 245.8 and Radius, 150.3 

*** 1.159 *** 

Failure Surface Specified By 7 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 89.29 100.00 
2 98.69 96.60 
3 108.69 96.79 
4 117.96 100.53 
5 125.29 107.33 
6 129.71 116.30 
7 130.06 120.04 

Circle Center At X = 103.2 ; Y = 123.8 and Radius, 27.6 

1.181 *** ***  

Failure Surface Specified By 12 Coordinate Points 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

62.50 
71.55 
81.14 
91.06 

101.05 
110.89 
120.33 
129.15 
137.13 
144.09 
149.85 
151.79 

Circle Center At X = 

Y-Surf 
(ft) 

100.00 
95.74 
92.92 
91.63 
91.88 
93.67 
96.97 

101.69 
107.71 
114.89 
123.07 
127.00 

94.4 ; Y = 156.0 and Radius, 64.5 

*** 1.183 *** 
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**  PCSTABL5 **  433." 
bY 

Purdue University 

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer's Method of Slices 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Run Date: 01-04-98 
Time of Run: 8:48am 
Run By: LIN LIU 
Input Data Filename: G : BERMP3 CL 
Output Filename: G:BERMP3CL.OUT 
Plotted Output Filename: G:BERMP3CL.PLT 

PROBLEM DESCRIPTION Figure E9 - Static Condition, 
Pit 3/Clearwell Berm Stability 

BOUNDARY COORDINATES 

5 Top Boundaries 
9 Total Boundaries 

Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

Boundary X-Left Y-Left X-Right Y -Right 

. oo  
100.00 
140.50 
160.50 
184.50 
184.50 
214. SO 
100.00 

. o o  

100.00 
100.00 
127.00 
127.00 
115.00 
115.00 
100.00 
100.00 

. o o  

100.00 
140.50 
160. SO 
184.50 
400.00 
214.50 
400.00 
214.50 
400.00 

100.00 1 
127.00 2 
127.00 2 
115.00 2 
115.00 3 
100.00 2 
100.00 1 
100.00 1 

. o o  1 

ISOTROPIC SOIL PARAMETERS 

3 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf) (psf) (deg) Param. (psf) No. 
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1 3 2 2  

2 PIEZOMETRIC SURFACE(S) HAW3 BEEN SPECIFIED 

Unit Weight of Water = 

Piezometric Surface No. 

Point X-Water 
No. (ft) 

1 .oo 
2 100.00 
3 184.50 
4 400.00 

Piezometric Surface No. 

Point X-Water 
No. (ft) 

1 164.50 
2 400.00 

62.40 

1 Specified by 4 Coordinate Points 

Y-Water 
(ft) 

100.00 
100.00 
115.00 
115.00 

2 Specified by 2 Coordinate Points 

Y-Water 
(ft) 

125.00 
125.00 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

225 Trial Surfaces Have Been Generated. 

15 Surfaces Initiate From Each Of 15 Points Equally Spaced 
Along The Ground Surface Between X = - 0 0  ft. 

and X = 125.00 ft. 

Each Surface Terminates Between X = 125.00 ft. 
and X = 180.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .OO ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 
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* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

80.36 
89.95 
99.89 

109.87 
119.55 
128.62 
136.80 
143.81 
149.43 
150.45 

100.00 
97.17 
96.11 
96.84 
99.35 

103.55 
109.31 
116.44 
124.71 
127.00 

Circle Center At X = 100.8 ; Y = 151.7 and Radius, 55.6 

*** 1.348 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 

9 
10 

a 

80.36 
90.05 

100.01 
109.99 
119.78 
129.15 
137.90 
145.81 
152.71 
157.01 

100.00 
97.55 
96.59 
97.14 
99.18 

102.67 
107.52 
113.64 
120.87 
127.00 

Circle Center At X = 101.4 ; Y = 162.9 and Radius, 66.4 

0 
*** 1.367 *** 
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Failure Surface Specified By 10 Coordinate Points 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

80.36 
90.28 
100.28 
110.18 
119.80 
128.97 
137.52 
145.31 
152.18 
153.14 

Circle Center At X = 

*** 1.401 

Y-Surf 
(ft) 

100.00 
98.74 
98.81 

100.23 
102.95 
106.94 
112.12 
118.40 
125.66 
127.00 

94.7 ; Y = 173.2 and Radius, 74.5 

*** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

89.29 
98.85 
108.80 
118.76 
128.39 
137.34 
145.29 
151.95 
157.09 
157.40 

100.00 
97.09 
96.04 
96.88 
99.58 
104.04 
110.11 
117.57 
126.15 
127.00 

Circle Center At X = 109.4 ; Y = 148.9 and Radius, 52.9 

*** 1.411 *** 

X-Surf Point 
No. (ft) (ft) 

Y-Surf 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

89.29 
98.78 

108.70 
118.68 
128.39 
137.47 
145.62 
152.55 
158.02 
159.22 

100.00 
96.87 
95.57 
96.13 
98.54 

102.72 
108.51 
115.72 
124.10 
127.00 

1322  

Circl Cent 

*** 

r At X = 110.7 ; Y = 149.0 and Radi 

1.454 *** 

Failure Surface Specified By 8 Coordinate Points 

Point X-Surf 
No. (ft) 

1 89.29 
2 98.86 
3 108.86 
4 118.36 
5 126.49 
6 132.48 
7 135.80 
8 135.81 

Circle Center At X = 

***  1.476 

Y-Surf 
(ft) 

100.00 
97.10 
97.22 

100.33 
106.16 
114.16 
123 -60 
123.87 

103.5 ; Y = 129.7 and Radius, 

*** 

53.5 

32.9 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Failure Surface Specified By 6 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 98.21 100.00 
2 107.99 97.89 
3 117.83 99.65 
4 126.27 105.02 
5 132.02 113.20 
6 134.20 122.80 

Circle Center At X = 108.5 ; Y = 123.7 and Radius, 25.8 

*** 1.552 *** 
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Failure Surface Specified By 9 Coordinate Points 

Point X-Surf 
No. (ft) 

80.36 
89.91 
99.89 

109.73 
118.90 
126.86 
133.17 
137.48 
137.48 

Circle Center At X = 

***  1.564 

Y-Surf 
(ft) 

100.00 
97.03 
96.39 
98.13 

102.13 
108.18 
115.94 
124.96 
124.99 

97.6 ; Y = 138.5 and Radius, 42.1 

*** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

89.29 
98.35 
108.11 
118.11 
127.90 
137.02 
145.06 
151.65 
156.50 
158.03 

100.00 
95.79 
93.60 
93 * 53 
95.60 
99.69 

105.64 
113.16 
121.91 
127.00 

Circle Center At X = 113.4 ; Y = 140.0 and Radius, 46.8 

*** 1.576 *** 

Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 98.21 100.00 
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2 107.53 96.35 
3 117.46 95.20 
4 127.36 96.62 
5 136.57 100.52 
6 144.47 106.65 
7 150.56 114.58 
8 154.41 123.81 
9 154.86 127.00 

'133. 

Circle Center At X = 116.9 ; Y = 134.1 and Radius, 38.9 

*** 1.612 *** 

000210 



1
3

2
2

 

I 
I 

g 
0
 

0
 

(v
 

r
 

000211 



**  PCSTABL5 **  

Run Date: 01-04-98 
Time of Run: 8 : 50am 
Run By: LIN LIU 
Input Data Filename: G : BERMP3 CE 
Output Filename: G : BERMP3CE. OUT 
Plotted Output Filename: G:BERMP3CE.PLT 

PROBLEM DESCRIPTION Figure E10 - Seismic Condition, 
Pit 3/Clearwell Berm Stability 

~ BOUNDARY COORDINATES 

5 Top Boundaries 
9 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 . o o  100.00 100.00 100.00 1 
2 100.00 100.00 140.50 127.00 2 
3 140.50 127.00 160.50 127.00 2 
4 160.50 127.00 184.50 115.00 2 
5 184.50 115.00 400.00 115.00 3 
6 184.50 115.00 214.50 100.00 2 
7 214.50 100.00 400.00 100.00 1 
8 100.00 100.00 214.50 100.00 1 
9 . o o  .oo  400.00 - 0 0  1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ISOTROPIC SOIL PARAMETERS 

3 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf 1 (deg) Param. (psf) No. 
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2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

I 
I Unit Weight of Water = 62.40 

i Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . oo  100.00 
2 100.00 100.00 
3 184.50 115.00 
4 400.00 115.00 

I Piezometric Surface No. 2 Specified by 2 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 164.50 125.00 
2 400.00 125.00 

A Horizontal Earthquake Loading Coefficient 
Of .lo0 Has Been Assigned 

A Vertical Earthquake Loading Coefficient 
Of - 0 0 0  Has Been Assigned 

Cavitation Pressure = . o  psf 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

225 Trial Surfaces Have Been Generated. 

15 Surfaces Initiate From Each Of 15 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 125.00 ft. 
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Each Surface Terminates Between X = 125.00 ft. 
and X = 180.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .oo  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

80.36 
89.95 
99.89 

109.87 
119.55 
128.62 
136.80 
143.81 
149.43 
150.45 

100.00 
97.17 
96.11 
96.84 
99.35 

103.55 
109.31 
116.44 
124.71 
127.00 

Circle Center At X = 100.8 ; Y = 151.7 and Radius, 55.6 

*** 1.094 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 80.36 100.00 
2 90.05 97.55 
3 100.01 96.59 
4 109.99 97.14 
5 119.78 99.18 
6 129.15 102.67 

000214 
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9 3 2 2  
7 137.90 107.52 
8 145.81 113.64 
9 152.71 120.87 

10 157.01 127.00 

Circle Center At X = 101.4 ; Y = 162.9 and Radius, 66.4 

*** 1.098 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

89.29 
98.85 
108.80 
118.76 
128.39 
137.34 
145.29 
151.95 
157.09 
157.40 

100.00 
97.09 
96.04 
96.88 
99.58 
104.04 
110.11 
117.57 
126.15 
127.00 

Circle Center At X = 109.4 ; Y = 148.9 and Radius, 52.9 

*** 1.144 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

80.36 
90.28 

100.28 
110.18 
119.80 
128.97 
137.52 
145.31 
152.18 
153.14 

100.00 
98.74 
98.81 
100.23 
102.95 
106.94 
112.12 
118.40 
125.66 
127.00 

Circle Center At X = 94.7 ; Y = 173.2 and Radius, 74.5 

*** 1.147 *** 



. 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

89.29 
98.78 

108.70 
118.68 
128.39 
137.47 
145.62 
152.55 
158.02 
159.22 

Circle Center At X = 

*** 1.172 

Y-Surf 
(ft) 

100.00 
96.87 
95.57 
96.13 
98.54 

102.72 
108.51 
115.72 
124.10 
127.00 

110.7 ; Y = 149.0 and Radius, 53.5 

*** 

Failure Surface Specified By 8 Coordinate Points 0 
Point X-Surf 
No. (ft) 

1 89.29 
2 98.86 
3 108.86 
4 118.36 
5 126.49 
6 132.48 
7 135.80 
8 135.81 

Circle Center At X = 

Y-Surf 
(ft) 

100.00 
97.10 
97.22 

100.33 
106.16 
114.16 
123.60 
123.87 

103.5 ; Y = 129.7 and Radius, 32.9 

*** 1.218 *** 

e Point 
No. 

X-Surf 
(ft) 

Y - Surf 
(ft) 

1 80.36 100.00 
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1 3 2 2  
2 89.91 97.03 
3 99.89 96.39 
4 109.73 98.13 
5 118.90 102.13 
6 126.86 108.18 
, 7  133.17 115.94 
8 137.48 124.96 
9 137.48 124.99 

Circle Center At X = 97.6 ; Y = 138.5 and Radius, 

*** 1.266 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

10 

89.29 
98.35 
108.11 
118.11 
127.90 
137.02 
145.06 
151.65 
156.50 
158.03 

100.00 
95.79 
93.60 
93.53 
95.60 
99.69 
105.64 
113.16 
121.91 
127.00 

Circle Center At X = 113.4 ; Y = 140.0 and Radius, 

*** 1.273 *** 

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

71.43 
80.15 
89.70 
99.66 
109.59 
119.03 
127.58 
134.86 
140.53 
144.34 
144.65 

100.00 
95.10 
92.15 
91.26 
92.48 
95.76 
100.94 
107.81 
116.04 
125.29 
127.00 

42.1 
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1 3 2 2  
~ Circle Center At X = 98.9 ; Y = 138.6 and Radius, 47.4 

*** 1.296 *** 

Failure Surface Specified By 6 Coordinate Points 

Point X-Surf 
No. (ft) 

1 98.21 
2 107.99 
3 117.83 
4 126.27 
5 132.02 
6 134.20 

Circle Center At X = 

***  1.301 

Y-Surf 
(ft) 

100.00 
97.89 
99.65 

105.02 
113.20 
122.80 

108.5 ; Y = 123.7 and Radius, 25.8 

*** 
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** PCSTABL5 ** 1322  

Run Date: 01-04-98 
Time of Run: 9: 13am 
Run By: LIN LIU 
Input Data Filename: G : BERMCLl 
Output Filename: G:BERMCLl.OUT 
Plotted Output Filename: G:BERMCLl.PLT 

PROBLEM DESCRIPTION Figure Ell - Static Condition, 
Clearwell/Pit 1 Berm Stability 

BOUNDARY COORDINATES 

4 Top Boundaries 
14 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 . o o  115.00 122.50 115.00 1 
2 122.50 115.00 140.50 127.00 2 
3 140.50 127.00 155.50 127.00 2 
4 155.50 127.00 300.00 142.00 5 
5 155.50 127.00 157.00 126.50 2 
6 157.00 126.50 300.00 141.50 3 
7 157.00 126.50 191.50 115.00 2 
8 191.50 115.00 300.00 115.00 6 
9 . o o  100.00 100.00 100.00 4 

10 100.00 100.00 122.50 115.00 2 
11 191.50 115.00 224.50 104.00 2 
12 100.00 100.00 224.50 104.00 4 
13 224.50 104.00 300.00 104.00 4 
14 . oo  . o o  300.00 . o o  4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ISOTROPIC SOIL PARAMETERS 

6 Type(s) of Soil 
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93?9 
Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf 1 (deg) Param. (psf) No. 

1 72.0 72.0 140.0 32.0 .oo . o  1 
2 120.0 130.0 300.0 19.0 . o o  . o  1 
3 115.0 115.0 830.0 34.0 * 00 . o  1 
4 140.0 149.8 . o  33.0 * 00 . o  1 
5 100.0 112.3 . o  26.0 . oo  . o  1 
6 133.1 145.0 . o  22.0 .oo . o  1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . o o  115.00 
2 122.50 115.00 
3 172.00 121.50 
4 300.00 136.50 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

225 Trial Surfaces Have Been Generated. 

15 Surfaces Initiate From Each Of 15 Points Equally Spaced 
Along The Ground Surface Between X = - 0 0  ft. 

and X = 135.00 ft. 

Each Surface Terminates Between X = 135.00 ft. 
and X = 300.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .oo  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 
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9322 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 12 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

67.50 
74.59 
82.91 
92.13 

101.93 
111.93 
121.76 
131.05 
139.45 
146.64 
152.37 
154.31 

115.00 
107.95 
102.39 
98.54 
96.54 
96.47 
98.32 
102.03 
107.45 
114.40 
122.60 
127.00 

Circle Center At X = 107.3 ; Y = 147.9 and Radius, 51.7 

***  1.860 *** 

Failure Surface Specified By 13 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

67.50 
74.72 
83.05 
92.22 

101.95 
111.93 
121.86 
131.42 
140.31 
148.26 
155.02 
160.37 
160.90 

115.00 
108.08 
102.54 
98.55 
96.24 
95.68 
96.89 
99.82 
104.39 
110.46 
117.83 
126.27 
127.56 

Circle Center At X = 110.1 ; Y = 152.2 and Radius, 56.6 
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*** 1.890 *** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Failure Surface Specified By 8 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 96.43 115.00 
2 104.04 108.51 
3 113.30 104.74 
4 123.28 104.08 
5 132.96 106.58 
6 141.37 112.00 
7 147.64 119.78 
8 150.35 127.00 

Circle Center At X = 120.4 ; Y = 135.4 and Radius, 31.4 

*** 1.941 *** 

Failure Surface Specified By 8 Coordinate Points a 
Point X-Surf Y-Surf 
No. (ft) (ft) 

96.43 
103.74 
112.99 
122.98 
132.46 
140.20 
145.22 
146.03 

115.00 
108.18 
104.37 
104.04 
107.25 
113.58 
122.23 
127.00 

Circle Center At X = 118.9 ; Y = 131.8 and Radius, 28.0 

***  2.013 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 48.21 115.00 
2 56.38 109.23 



3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

65.15 
74.42 
84.06 
93.94 

103.93 
113.90 
123.72 
133.26 
142.38 
150.98 
158.93 
166.14 
169.91 

104.43 
100.67 
98.01 
96.46 
96.07 
96.82 
98.72 

101.73 
105.81 
110.92 
116.98 
123.92 
128.50 

Circle Center At X = 102.4 ; Y = 182.9 and Radius, 86.9 

*** 2.027 *** 

Failure Surface Specified By 7 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 106.07 115.00 
2 114.85 110 -21 
3 124.77 108.96 
4 134.46 111.42 
5 142.58 117.26 
6 148.00 125.66 
7 148.27 127.00 

Circle Center At X = 123.1 ; Y = 135.8 and Radius, 26.9 

*** 2.038 *** 

Point 
No. 

X-Surf 
(ft) 

57.86 
64.96 
73.08 
82.00 
91.53 

101.41 
111.41 
121.28 
130.78 

Y-Surf 
(ft) 

115.00 
107.96 
102.12 
97.61 
94.56 
93.02 
93.05 
94.64 
97.74 
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10 139.69 102.30 
11 147.77 108.18 
12 154.84 115.26 
13 160.71 123.35 
14 162.97 127.78 

1322  

Circle Center At X = 106.2 ; Y = 156.7 and Radius, 63.9 

***  2.065 *** 

Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

57.86 
65.19 
73.43 
82.42 
91.95 

101.82 
111.82 
121.73 
131.34 
140.44 
148.83 
156.34 
162.79 
167.04 

115.00 
108.20 
102.54 
98.15 
95.13 
93.54 
93.40 
94.74 
97.51 
101.66 
107.10 
113.71 
121.34 
128.20 

Circle Center At X = 107.7 ; Y = 161.4 and Radius, 68.1 

*** 2.070 *** 

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 106.07 115.00 
2 113.15 107.93 
3 122.55 104.52 
4 132.51 105.41 
5 141.16 110.44 
6 146.87 118.65 
7 148.30 127.00 
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*** 2.079 *** 

Failure Surface Specified By 7 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 106.07 115.00 
2 115.35 111.26 
3 125.31 110.35 
4 135.10 112.36 
5 143.90 117.10 
6 150.97 124.19 
7 152.47 127.00 

Circle Center At X = 123.4 ; Y = 144.6 and Radius, 34 

*** 2.110 *** 

.3 
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**  PCSTABL5 ** 

Run Date: 01-04-98 
Time of Run: 9 : 16am 
Run By: LIN LIU 
Input Data Filename: G : BERMCLlE 
Output Filename: G:BERMCLlE.OUT 
Plotted Output Filename: G:BERMCLlE.PLT 

PROBLEM DESCRIPTION Figure E12 - Seismic Condition, 
Clearwell/Pit 1 Berm Stability 

BOUNDARY COORDINATES 

4 Top Boundaries 
14 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 

a 

. o o  
122.50 
140.50 
155.50 
155.50 
157.00 
157.00 
191.50 

. o o  
100.00 
191.50 
100.00 
224.50 

. o o  

115.00 
115.00 
127.00 
127.00 
127.00 
126.50 
126.50 
115.00 
100.00 
100.00 
115.00 
100.00 
104.00 

. o o  

122.50 
140.50 
155.50 
300.00 
157.00 
300.00 
191.50 
300.00 
100.00 
122.50 
224.50 
224.50 
300.00 
300.00 

115.00 
127.00 
127.00 
142.00 
126.50 
141.50 
115.00 
115.00 
100.00 
115.00 
104.00 
104.00 
104.00 

* 0 0  

1 
2 
2 
5 
2 
3 
2 
6 
4 
2 
2 
4 
4 
4 

ISOTROPIC SOIL PARAMETERS 

6 Type(s) of Soil 
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Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf) (deg) Param. (psf 1 No. 

1 72.0 72.0 
2 120.0 130.0 
3 115.0 115.0 
4 140.0 149.8 
5 100.0 112.3 
6 133.1 145.0 

140.0 
300.0 
830.0 

. o  

. o  

. o  
- - - - - - -  

32.0 
19.0 
34.0 
33.0 
26.0 
22.0 
- - - - - -  

. o o  

. o o  

. o o  

. o o  

. o o  

. o o  

.o  
- 0  
. o  
. o  
. o  
. o  

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . oo  115.00 
2 122.50 115.00 
3 172.00 121.50 
4 300.00 136.50 

A Horizontal Earthquake Loading Coefficient 
Of .lo0 Has Been Assigned 

A Vertical Earthquake Loading Coefficient 
Of .OOO Has Been Assigned 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

225 Trial Surfaces Have Been Generated. 

15 Surfaces Initiate From Each Of 15 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 135.00 ft. 

Each Surface Terminates Between X = 135.00 ft. 
and X = 300.00 ft. 
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Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .OO ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 12 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 67.50 115.00 
2 74.59 107.95 
3 82.91 102.39 
4 
5 

92.13 
101.93 

98,. 54 
96.54 

6 111.93 96.47 
7 121.76 98.32 
8 131.05 102.03 
9 139.45 107.45 

10 146.64 114.40 
11 152.37 122.60 
12 154.31 127.00 

Circle Center At X = 107.3 ; Y = 147.9 and Radius, 51.7 

***  1.340 *** 

Failure Surface Specified By 15 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 48.21 115.00 
2 56.38 109.23 
3 
4 
5 
6 93.94 96.46 
7 103.93 96.07 

65.15 104 -43 
74.42 100.67 
84.06 98.01 
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8 
9 

10 
11 
12 
13 
14 
15 

113.90 
123.72 
133.26 
142.38 
150.98 
158.93 
166.14 
169.91 

96.82 
98.72 

101.73 
105.81 
110.92 
116.98 
123.92 
128.50 

Circle Center At X = 102.4 ; Y = 182.9 and Radius, 86.9 

*** 1.346 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

67.50 
74.72 
83.05 
92.22 

101.95 
111.93 
121.86 
131.42 
140.31 
148.26 
155.02 
160.37 
160.90 

115.00 
108.08 
102.54 
98.55 
96.24 
95.68 
96.89 
99.82 

104.39 
110.46 
117.83 
126.27 
127.56 

Circle Center At X = 110.1 ; Y = 152.2 and Radius, 56.6 

*** 1.351 *** 

Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 57.86 115.00 
2 65.19 108.20 
3 73.43 102.54 
4 82.42 98.15 
5 91.95 95.13 
6 101.82 93 * 54 
7 111.82 93.40 
8 121.73 94.74 
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9 131.34 97.51 

10 140.44 101.66 
11 148.83 107.10 
12 156.34 113.71 
13 162.79 121.34 
14 167.04 128.20 

Circle Center At X = 107.7 ; Y = 161.4 and Radius, 68.1 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

57.86 
64.96 
73.08 
82.00 
91.53 

101.41 
111.41 
121.28 
130.78 
139.69 
147.77 
154.84 
160.71 
162.97 

115.00 
107.96 
102.12 
97.61 
94.56 
93.02 
93.05 
94.64 
97.74 
102.30 
108.18 
115.26 
123.35 
127.78 

Circle Center At X = 106.2 ; Y = 156.7 and Radius, 63.9 

*** 1.421 *** 

Failure Surface Specified By 17 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

38.57 
46.75 
55.45 
64.58 
74.07 
83.82 
93.74 

103.74 
113.71 

115.00 
109.24 
104.31 
100.24 
97.08 
94.86 
93.59 
93.30 
93.97 

000232 



1322  
10 
11 
12 
13 
14 
15 
16 
17 

Circle 

123.58 
133.24 
142.60 
151.57 
160.08 
168.03 
175.36 
180.06 

95.61 
98.20 

101.72 
106.13 
111.38 
117.44 
124.25 
129.55 

Center At X = 101.8 ; Y = 196.1 and Radius, 102.9 

**  1.463 *** 

Failure Surface Specified By 17 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

28.93 
37.88 
47.14 
56.66 
66.39 
76.26 
86.23 
96.23 

106.20 
116.09 
125.84 
135.40 
144.70 
153.69 
162.32 
170.55 
175.46 

115.00 
110.53 
106.76 
103.70 
101.38 
99.81 
99.00 
98.94 
99.66 

101.12 
103.34 
106.30 
109.97 
114.35 
119.40 
125.09 
129.07 

Circle Center At X = 91.9 ; Y = 229.9 and Radius, 131.0 

*** 1.477 *** 

Failure Surface Specified By 20 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 19.29 115.00 
2 28.13 110.34 
3 37.27 106 -28 
4 46.67 102.86 
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5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

56.28 
66.05 
75.94 
85.91 
95.91 

105.89 
115.82 
125.63 
135.29 
144.76 
153.99 
162.94 
171.56 
179.82 
187.68 
187.71 

100.08 
97.95 
96.50 
95.71 
95.60 
96.17 
97.41 
99.32 

101.89 
105.11 
108.97 
113.43 
118.50 
124.13 
130.32 
130.34 

Circle Center At X = 92.5 ; Y = 243.2 and Radius, 147.7 

*** 1.489 *** 

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

X-Surf 
(ft) 

28.93 
36.76 
45.24 
54.28 
63.74 
73.51 
83 -46 
93.46 

103.38 
113.09 
122.47 
131.39 
139.73 
147.40 
154.29 
156.84 

Y - Surf 
(ft) 

115.00 
108.78 
103.49 
99.20 
95.96 
93.83 
92.82 
92.94 
94.21 
96.59 

100.07 
104.59 
110.09 
116.51 
123.76 
127.14 

Circle Center At X = 87.3 ; Y = 180.5 and Radius, 87.7 

***  1.491 *** 

Failure Surface Specified By 14 Coordinate Points 
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Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

67.50 
75.09 
83.52 
92.62 

102.21 
112.10 
122.10 
132.01 
141.63 
150.77 
159.26 
166.92 
173.60 
178.64 

115.00 
108.49 
103.10 
98.96 
96.12 
94.67 
94.61 
95.96 
98.69 

102.74 
108.03 
114.46 
121.90 
129.40 

Circle Center At X = 117.5 ; Y = 165.6 and Radius, 71.1 

*** 1.494 *** 
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** PCSTABL5 **  

Run Date: 01-04-98 
Time of Run: 9 : 36am 
Run By: LIN LIU 
Input Data Filename: G : BERMCL3 
Output Filename: G:BERMCL3.0UT 
Plotted Output Filename: G:BERMCL3.PLT 

PROBLEM DESCRIPTION Figure 13 - Static Condition, 
Clearwell/Pit 3 Berm Stability 

BOUNDARY COORDINATES 

4 Top Boundaries 
14 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

. oo  
130.00 
154.00 
174.00 
174.00 
184.50 
184.50 
213.00 

. o o  
100.00 
213.00 
100.00 
214.50 

. o o  

115.00 
115.00 
127.00 
127.00 
127.00 
120.00 
120.00 
101.00 
100.00 
100.00 
101.00 
100.00 
100.00 

. o o  

130.00 
154.00 
174.00 
400.00 
184.50 
400.00 
213.00 
400.00 
100.00 
130.00 
214.50 
214.50 
400.00 
400.00 

115.00 
127.00 
127.00 
140.00 
120.00 
133.00 
101.00 
101.00 
100.00 
115.00 
100.00 
100.00 
100.00 

. o o  

1 
2 
2 
5 
2 
3 
2 
6 
4 
2 
2 
4 
4 
4 

ISOTROPIC SOIL PARAMETERS 

6 Type(s) of Soil 

000237 



I 1322 

. -  

Soil Total Saturated Cohesion Friction 
Type Unit Wt. Unit Wt. Intercept Angle 
No. (pcf) (pcf) (psf 1 (deg) 

1 72.0 72.0 140.0 32.0 
2 120.0 130.0 300.0 19.0 
3 80.0 80.0 170.0 34.0 
4 140.0 149.8 . o  33.0 
5 100.0 112.3 . o  26.0 
6 133.1 145.0 . o  22.0 

Pore Pressure Piez. 
Pressure Constant Surface 
Param. (psf 1 No. 

. oo  . o  1 
- 0 0  . o  1 
. oo  . o  1 
. oo  . o  1 
. oo  . o  1 
. oo  . o  1 

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . o o  115.00 
2 130.00 115.00 
3 184.50 120.00 
4 400.00 133.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

225 Trial Surfaces Have Been Generated. 

15 Surfaces Initiate From Each Of 15 Points Equally Spaced 
Along The Ground Surface Between X = .oo  ft. 

and X = 130.00 ft. 

Each Surface Terminates Between X = 130.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = . o o  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 
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Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 11 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

83.57 
91.18 
99.89 

109.38 
119.29 
129.27 
138.95 
147.97 
156.00 
162.74 
167.05 

115.00 
108.51 
103.60 
100 -43 
99.14 
99.76 

102.28 
106.60 
112.56 
119.94 
127.00 

Circle Center At X = 121.0 ; Y = 151.2 and Radius, 52.1 

*** 2.051 *** 

Failure Surface Specified By 12 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

83.57 
91.51 

100.33 
109.81 
119.68 
129.68 
139.54 
148.99 
157.78 
165.66 
172.44 
175.33 

115.00 
108.91 
104.21 
101.01 
99.41 
99.45 

101.13 
104.39 
109.16 
115.31 
122.67 
127.08 

Circle Center At X = 124.4 ; Y = 160.1 and Radius, 60.8 

*** 2.058 *** 
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Point X-Surf Y - Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

92.86 
99.94 

108.50 
118.04 
128.02 
137.86 
147.00 
154.92 
161.15 
164.89 

115.00 
107.94 
102.77 
99.78 
99.15 

100.91 
104.96 
111.07 
118.89 
127.00 

Circle Center At X = 125.6 ; Y = 140.8 and Radius, 41.7 

*** 2.083 *** 

Failure Surface Specified By 12 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

a 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

74.29 
81.51 
89.89 
99.16 
108.96 
118.96 
128.80 
138.13 
146.63 
153.98 
159.93 
162.21 

115.00 
108.08 
102.64 
98.86 
96.89 
96.80 
98.58 
102.17 
107.45 
114.23 
122.26 
127.00 

Circle Center At X = 114.5 ; Y = 149.7 and Radius, 53.1 

*** 2.093 *** 

Point X-Surf Y-Surf 



1 3 2 2  

a 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

102.14 
109.86 
118.80 
128.53 
138.53 
148.29 
157.32 
165.14 
171.37 
173.62 

115.00 
108.64 
104.17 
101.83 
101.74 
103.91 
108.21 
114.44 
122.26 
127.00 

Circle Center At X = 133.9 ; Y = 145.7 and Radius, 44.2 

*** 2.132 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

92.86 
99.94 

108.58 
118.22 
128.22 
137.92 
146.70 
153.98 
159.27 
160.63 

115.00 
107.94 
102.91 
100.24 
100.10 
102.51 
107.30 
114.16 
122.64 
127.00 

Circle Center At X = 123.8 ; Y = 138.9 and Radius, 39.1 

*** 2.162 *** 

Point 
No. 

X-Surf 
(ft) 

102.14 
109.40 
118.38 
128.27 
138.15 
147.12 
154.34 

Y - Surf 
(ft) 

115.00 
108.12 
103.73 
102.23 
103.77 
108.19 
115.11 
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a 

a 

8 159.16 123.87 
9 159.79 127.00 

Circle Center At X = 128.2 ; Y = 135.2 and Radius, 33.0 

*** 2.182 *** 

Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

74.29 
81.87 
90.31 
99.41 

109.01 
118.91 
128.91 
138.81 
148.42 
157.53 
165.96 
173.56 
180.16 
183.47 

115.00 
108.49 
103.11 
98.98 
96.18 
94.76 
94.76 
96.17 
98.96 

103.08 
108.45 
114.96 
122.47 
127.55 

Circle Center At X = 123.9 ; Y = 165.2 and Radius, 70.6 

2.182 *** ***  

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 83.57 115.00 
2 92.06 109.72 
3 101.28 105.83 
4 110.98 103.42 
5 120.94 102.55 
6 130.92 103.24 
7 140.67 105.48 
8 149.94 109.22 
9 158.53 114.35 

10 166.21 120.75 
11 171.67 127.00 

Circle Center At X = 121.5 ; Y = 166.5 and Radius, 64.0 

0,00242 
k .  



*** 2.191 *** 

Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

111.43 
118.59 
127.59 
137.51 
147.33 
156.05 
162.78 
166.84 
166.97 

115.00 
108.02 
103.66 
102.36 
104.25 
109.14 
116.54 
125.68 
127.00 

Circle Center At X = 136.6 ; Y = 133.6 and Radius, 31.3 

*** 2.220 *** 
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** PCSTABL5 ** 

Run Date: 01-04-98 
Time of Run: 9 : 51am 
Run By: LIN LIU 
Input Data Filename: G:BERMCL3E 
Output Filename: G:BERMCL3E.OUT 
Plotted Output Filename: G:BERMCL3E.PLT 

PROBLEM DESCRIPTION Figure 14 - Seismic Condition, 
Clearwell/Pit 3 Berm Stability 

BOUNDARY COORDINATES 

4 Top Boundaries 
14 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 . o o  115.00 130.00 115.00 1 
2 130.00 115.00 154.00 127.00 2 
3 154.00 127.00 174.00 127.00 2 
4 174.00 127.00 400.00 140.00 5 
5 174.00 127.00 184.50 120.00 2 
6 184.50 120.00 400.00 133.00 3 
7 184.50 120.00 213.00 101.00 2 
8 213.00 101.00 400.00 101.00 6 
9 . o o  100.00 100.00 100.00 4 
10 100.00 100.00 130.00 115.00 2 
11 213.00 101.00 214.50 100.00 2 
12 100.00 100.00 214.50 100.00 4 
13 214.50 100.00 400.00 100.00 4 
14 . o o  .oo  400.00 . o o  4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ISOTROPIC SOIL PARAMETERS 

6 Type(s) of Soil 

000245 
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Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf) (deg) Param. (psf 1 No. 

72.0 
120.0 
80.0 

140.0 
100.0 
133.1 

72.0 
130.0 
80.0 

149.8 
112.3 
145.0 

140.0 
300.0 
170.0 

. o  

. o  

. o  

32.0 
19.0 
34.0 
33.0 
26.0 
22.0 

. o o  

.oo  

.oo  
* 00 
. oo  
.oo 

I 1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

I Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . o o  115.00 
2 130.00 115.00 
3 184.50 120.00 
4 400.00 133.00 

A Horizontal Earthquake Loading Coefficient 
Of .lo0 Has Been Assigned 

A Vertical Earthquake Loading Coefficient 
Of .OOO Has Been Assigned 

Cavitation Pressure = . o  psf 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

225 Trial Surfaces Have Been Generated. 

15 Surfaces Initiate From Each Of 15 Points Equally Spaced 
Along The Ground Surface Between X = .oo  ft. 

and X = 129.00 ft. 

Each Surface Terminates Between X = 129.00 ft. 
and X = 400.00 ft. 
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Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = . o o  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 19 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

27.64 
36.59 
45.81 
55.27 
64.92 
74.72 
84.63 
94.61 

104.61 
114.58 
124.50 
134.31 
143.97 
153.44 
162.68 
171.64 
180.29 
188.60 
192.17 

115.00 
110.53 
106.66 
103 -41 
100.78 
98.80 
97.47 
96.79 
96.77 
97.41 
98.70 

100.64 
103.23 
106.44 
110.28 
114.71 
119.72 
125.29 
128.05 

Circle Center At X = 99.9 ; Y = 248.5 and Radius, 151.8 

*** 1.395 *** 

Failure Surface Specified By 16 Coordinate Points 

Point 
No. (ft) (ft) 

X-Surf Y - Surf 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

46.07 
54.24 
62.95 
72.12 
81.64 
91.43 

101.38 
111.38 
121.33 
131.12 
140.66 
149.84 
158.58 
166.77 
174.33 
180.02 

115.00 
109.23 
104.32 
100.32 
97.28 
95.23 
94.19 
94.17 
95.17 
97.18 

100.18 
104.14 
109.01 
114.75 
121.29 
127.35 

Circle Center At X = 106.6 ; Y = 191.9 and Radius, 97.9 

*** 1.414 *** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Failure Surface Specified By 12 Coordinate Points 

a 

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

X-Surf 
(ft) 

82.93 
90.86 
99.69 

109.18 
119.05 
129.05 
138.90 
148.33 
157.08 
164.90 
171.59 
174.05 

Y-Surf 
(ft) 

115.00 
108.91 
104.22 
101.05 
99.48 
99.57 
101.31 
104.65 
109.49 
115.72 
123.15 
127.00 

Circle Center At X = 123.5 ; Y = 159.7 and Radius, 60.4 

*** 1.453 *** 

Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 73.71 115.00 
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2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

81.30 
89.74 
98.86 

108.46 
118.37 
128.37 
138.26 
147.84 
156.92 
165.31 
172.84 
179.36 
182.19 

108.49 
103.12 
99.01 
96.24 
94.86 
94.90 
96.37 
99.23 

103.42 
108.86 
115.45 
123.03 
127.47 

Circle Center At X = 123.1 ; Y = 164.8 and Radius, 

*** 1.467 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

73.71 
80.93 
89.33 
98.60 

108.42 
118.42 
128.24 
137.54 
145.98 
153.26 
159.10 
161.05 

115.00 
108.08 
102.65 
98.90 
96.98 
96.94 
98.79 

102.46 
107.83 
114.69 
122.80 
127.00 

I Circle Center At X = 113.6 ; Y = 149.4 and Radius, 52.7 

*** 1.467 *** 

Failure Surface Specified By 11 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 82.93 115.00 
2 90.54 108.51 
3 99.25 103.61 
4 108.75 100.47 
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5 118.67 99.22 
6 128.65 99.91 
7 138.31 102.50 
8 147.29 106.90 
9 155.25 112.94 

10 161.91 120.41 
11 165.81 127.00 

e 
Circle Center At X = 120.1 ; Y = 150.9 and Radius, 51.7 

*** 1.477 *** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Failure Surface Specified By 21 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

9.21 
18.03 
27.13 
36.47 
46.01 
55.72 
65.56 
75.49 
85.48 
95.47 

105.45 
115.36 
125.17 
134.85 
144.34 
153.62 
162.65 
171.40 
179.83 
187.90 
188.26 

115.00 
110.29 
106.13 
102.55 
99.56 
97.17 
95.38 
94.22 
93.67 
93.75 
94.45 
95.77 
97.70 
100.24 
103.38 
107.10 
111.40 
116.24 
121.63 
127.52 
127.82 

Circle Center At X = 89.2 ; Y = 254.1 and Radius, 160.5 

*** 1.482 *** 

Failure Surface Specified By 20 Coordinate Points 

Point 
No. 

X-Surf 
(ft) 

Y-Surf 
(ft) 

I 1 9.21 115.00 
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2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

18.05 
27.17 
36.53 
46.10 
55.84 
65.70 
75.65 
85.65 
95.64 

105.60 
115.48 
125.23 
134.82 
144.21 
153.35 
162.22 
170.77 
178.96 
181.52 

110.31 
106.21 
102.70 
99.80 
97.53 
95.89 
94.88 
94.53 
94.82 
95.75 
97.32 
99.53 

102.36 
105.81 
109.85 
114.48 
119.66 
125.39 
127.43 

Circle Center At X = 86.2 ; Y = 249.4 

- - - - - -  

*** 1.499 *** 

- - -  - 
Failure Surface Specified By 15 Coordinate Points 

. -  

Point X-Surf 
No. (ft) 

Y-Surf 
(ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

55.29 
62.56 
70.68 
79.49 

98.60 
108.55 
118.54 
128.40 
137.95 
147.02 
155.45 
163.11 
169.84 
175.23 

88.85 

115.00 
108.14 
102.30 
97.57 
94.06 
91.81 
90.86 
91.24 
92.93 
95.91 

100.12 
105.49 
111.92 
119.31 
127.07 

Circle Center At X = 11 .7 ; Y = 166.5 and Rad,us, 75.( 

***  1.529 *** 

Failure Surface Specified By 15 Coordinate Points 
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Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

73.71 
81.88 
90.64 
99.90 

109.52 
119.39 
129.38 
139.36 
149.20 
158.77 
167.96 
176.64 
184.71 
192.05 
196.85 

115.00 
109.22 
104 -41 
100.62 
97.90 
96.29 
95.81 
96.46 
98.24 
101.12 
105.07 
110.03 
115.94 
122.73 
128.31 

Circle Center At X = 128.6 ; Y = 183.9 and Radius, 88.1 

*** 1.532 *** 
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APPENDIX F 

WASTE SLOPE STABILITY ANALYSES 



.
r
(
 

45 m
 

.
r
(
 

9
 

a 
3; 

C
cl 
0
 

a E 
E E 1 
m

 

I 
I 

t3 
.t= a 
s 
g 

-
 

I I 

-
 

m
 

c
,
 

.
r
(
 

a
 e! 

g 

0
0
0
2
5
4
 



000255 



FDF S
ubcontract 98S

C
000001 1

3
2

2
 

- 0 0 d 0 0 
J 
El 
Q- 0

 

2 Y w 
I?, 
w 
DL 

J.2-13 

000256 



1
3

2
2

 

> 

-
 IS

 
I I I I I I I I I I I \ \ \ \ \ 

li !S 
8 

I 
0

 
m 

0
0
0
2
5
7
 



1322  
**  PCSTABL5 **  

bY 
Purdue University 

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer’s Method of Slices 

Run Date: 01-02-98 
Time of Run: 4 : 58pm 
Run By: LIN LIU 
Input Data Filename: G : WASTE12 5 
Output Filename: G : WASTE12 5 . OUT 
Plotted Output Filename: G:WASTE125.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Waste Pit 1 
Waste Slope - 2.5H to 1V 

BOUNDARY COORDINATES 

5 Top Boundaries 
9 Total Boundaries 

Boundary X-Left Y-Left 
No. (ft) (ft) 

. oo  
100.00 
127.50 
172.50 
173.75 
172.50 
127.50 
100.00 

. o o  

100.00 
100.00 
111.00 
129.00 
129.50 
129.00 
111.00 
100.00 

. oo  

X-Right 
(ft) 

100.00 
127.50 
172.50 
173.75 
400.00 
400.00 
400.00 
400.00 
400.00 

. -  

Y-Right 
(ft) 

100.00 
111.00 
129.00 
129.50 
129.50 
129.00 
111.00 
100.00 

. o o  

Soil Type 
Below Bnd 

1 
4 
2 
3 
3 
2 
4 
1 
1 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf 1 (deg) Param. (psf 1 No. 
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1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . o o  100.00 
2 100.00 100.00 
3 245.00 124.00 
4 400.00 124.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 140.00 ft. 

Each Surface Terminates Between X = 140.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .oo  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 
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Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

103.16 
113.09 
123.09 
132.98 
142.58 
151.73 
160.26 
168.02 
174.86 
176.42 

101.26 
100.06 
100.20 
101.67 
104.45 
108.49 
113.71 
120.02 
127.31 
129.50 

Circle Center At X = 117.1 ; Y = 174.7 and Radius, 74.7 

*** 1.332 *** 

Failure Surface Specified By 11 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

95.79 
105.69 
115.69 
125.66 
135.52 
145.14 
154.43 
163.29 
171.62 
179.33 
185.14 

100.00 
98.60 
98.24 
98.91 

100.62 
103.33 
107.03 
111.68 
117.21 
123.58 
129.50 

Circle Center At X = 114.2 ; Y = 194.6 and Radius, 96.4 

***  1.486 *** 

Point X-Surf Y-Surf 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

81.05 
91.01 

101.01 
111.00 
120.96 
130.83 
140.58 
150.18 
159.58 
168.75 
177.66 
186.26 
194.53 
194.64 

100.00 
99.10 
98.82 
99.17 

100.15 
101.74 
103.94 
106.75 
110.16 
114.14 
118.69 
123.79 
129.41 
129.50 

Circle Center At X = 100.4 ; Y = 258.9 and Radius, 160.0 

*** 1.533 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

103.16 
112.96 
122.95 
132.88 
142.52 
151.63 
159.98 
167.38 
173.62 
175.19 

Circle Center At X = 

Y - Surf 
(ft) 

101.26 
99.26 
98.81 
99.92 

102.58 
106.71 
112.21 
118.94 
126.75 
129.50 

120.8 ; Y = 162.6 and Radius, 63.8 

***  1.541 *** 

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 81.05 100.00 
2 90.92 98.35 
3 100.91 98.00 
4 110.87 98.94 
5 120.61 101.17 
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6 129.99 104.64 
7 138.84 109.30 
8 147.01 115.07 
9 154.18 121.67 

Circle Center At X = 98.6 ; Y = 174.9 and Radius, 77.0 

*** 1.564 *** 

Failure Surface Specified By 9 Coordinate Points 

Point X-Surf 
No. (ft) 

81.05 
90.99 

100.99 
110.91 
120.60 
129.92 
138.74 
146.92 
151.04 

Circle Center At X = 

***  1.567 

Y-Surf 
(ft) 

100.00 
98.84 
98.89 

100.15 
102.61 
106.23 
110.94 
116.69 
120.42 

95.6 ; Y = 181.0 and Radius, 82.3 

*** 

Point X-Surf 
No. (ft) 

81.05 
90.88 

100.87 
110.83 
120.58 
129.94 
138.73 
146.79 
153.46 

Circle Center At X = 

Y-Surf 
(ft) 

100.00 
98.14 
97.64 
98.50 
100.71 
104.23 
109.00 
114.92 
121.38 

99.5 ; Y = 170.8 and Radius, 73.2 

*** 1.573 *** 
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Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

73.68 
83.41 
93.31 

103.29 
113.29 
123.21 
132.99 
142.54 
151.79 
160.66 
169.09 
177.01 
184.35 
184.80 

100.00 
97.68 
96.24 
95.68 
96.01 
97.23 
99.33 

102.30 
106.10 
110.71 
116.09 
122.20 
128.99 
129.50 

Circle Center A t  X = 104.6 ; Y = 207.9 and Radius, 112.2 

*** 1.577 *** 

Failure Surface Specified By 8 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

117.90 
127.67 
137.67 
147.50 
156.77 
165.12 
172.22 
176.57 

107.16 
105.04 
104.90 
106.74 
110.48 
115.98 
123.02 
129.50 

Circle Center At X = 133.4 ; Y = 155.1 and Radius, 50.4 

*** 1.589 *** 

Failure Surface Specified By 5 Coordinate Points 

Point 
No. (ft) (ft) 

X-Surf Y-Surf 
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I 
I 

a 

a 

1 110.53 104.21 
2 120.31 102.12 
3 130.07 104.28 
4 138.06 110.30 
5 141.46 116.59 

C i r c l e  C e n t e r  A t  X = 120.2 ; Y = 125.6 and Radius, 23.5 

*** 1.594 *** 
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**  PCSTABL5 ** 

by 
Purdue University 

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer’s Method of Slices 

Run Date: 01-02-98 
Time of Run: 4:46pm 
Run By: LIN LIU 
Input Data Filename: G:WASTElH2 
Output Filename: G : WASTElH2. OUT 
Plotted Output Filename: G:WASTElH2.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Waste Pit 1 
Waste Slope - 2H to 1V 

BOUNDARY COORDINATES 

5 Top Boundaries 
9 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

. oo  100.00 100.00 
100.00 100.00 122.00 
122.00 111.00 158.00 
158.00 129.00 159.00 
159.00 129.50 400.00 
158.00 129.00 400.00 
122.00 111.00 400.00 
100.00 100.00 400.00 

. o o  .oo  400.00 

100.00 1 
111.00 4 
129.00 2 
129.50 3 
129.50 3 
129.00 2 
111.00 4 
100.00 1 

. o o  1 

ISOTROPIC SOIL PARAMETERS 

4 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf 1 (deg) Param. (psf 1 No. 

e 
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I 1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

1 Unit Weight of Water = 62.40 

I 

, Piezometric Surface No. 1 Specified by 4 Coordinate Points , 

Point X-Water Y-Water 
No. (ft) (ft) 

i A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

I 300 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 15 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 140.00 ft. 

Each Surface Terminates Between X = 140.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = . o o  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. i 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. a 
* * Safety Factors Are Calculated By The Modified Bishop Method * * 
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Failure Surface Specified By 7 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 100.00 100.00 
2 109.96 99.09 
3 119.86 100.48 
4 129.18 104.11 
5 137.42 109.77 
6 144.14 117.18 
7 147.90 123.95 

Circle Center At X = 108.9 ; Y = 142.4 and Radius, 43.3 

*** 1.204 *** 

Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

110.00 
119.35 
129.29 
139.18 
148.35 
156.22 
162.25 
166.05 
166.08 

105.00 
101.45 
100.39 
101.90 
105.87 
112.05 
120.03 
129.27 
129.50 

Circle Center At X = 128.4 ; Y = 139.3 and Radius, 39.0 

*** 1.281 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 110.00 105.00 
2 119.99 104.50 
3 129.92 105.70 
4 139.49 108.57 
5 148.45 113.02 
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6 156.51 118.93 
7 163 -46 126.13 
8 165.75 129.50 

Circle Center At X = 117.9 ; Y = 163.1 anc RadLus, 

*** 1.295 *** 

Failure Surface Specified By 7 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 110.00 105.00 
2 119.91 103.67 
3 129.83 104.94 
4 139.09 108.71 
5 147.07 114.74 
6 153.23 122.61 
7 155.41 127.70 

Circle Center At X = 120.0 ; Y = 142.2 and Radius, 

***  1.308 *** 

1,329 

58.6 

38.6 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

90.00 
99.38 
109.24 
119.24 
129.02 
138.25 
146.60 
153.78 
159.54 
163.10 

100.00 
96.53 
94.87 
95.07 
97.14 

100.99 
106.49 
113.45 
121.63 
129.50 

Circle Center At X = 113.1 ; Y = 148.2 and Radius, 
I 

* * *  1.356 *** 

Failure Surface Specified By 11 Coordinate Points 

53.4 
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I 3 2 2  
Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

X-Surf 
(ft) 

80.00 
89.35 
99.14 

109.13 
119.08 
128.74 
137.90 
146.32 
153.81 
160.19 
165.10 

Y - Surf 
(ft) 

100.00 
96.46 
94.41 
93.90 
94.94 
97.50 

101.52 
106.91 
113.53 
121.24 
129.50 

Circle Center At X = 107.4 ; Y = 158.4 and Radius, 64.5 

*** 1.365 *** 

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

X-Surf 
(ft) 

70.00 
79.55 
89.39 
99.37 

109.35 
119.18 
128.71 
137.80 
146.32 
154.14 
161.14 
166.17 

Y-Surf 
(ft) 

100.00 
97.03 
95.24 
94.66 
95.30 
97.15 

100.18 
104.34 
109.58 
115.81 
122.95 
129.50 

Circle Center At X = 99.1 ; Y = 176.8 and Radius, 82.1 

*** 1.373 *** 

Failure Surface Specified By 14 Coordinate Points 

Point 
No. 

X-Surf 
(ft) 

Y-Surf 
(ft) 

1 60.00 100.00 

000270 



1 3 2 2  
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

69.91 
79.89 
89.89 
99.86 

109.76 
119.54 
129.15 
138.55 
147.69 
156.53 
165.02 
173.13 
174.57 

98.65 
98.00 
98.03 
98.75 

100.16 
102.25 
105.01 
108.43 
112.49 
117.17 
122.45 
128.30 
129.50 

Circle Center At X = 84.4 ; Y = 242.7 and Radius, 144.7 

*** 1.380 *** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

6 
7 
8 
9 

80.00 
89.54 
99.47 

109 -44 
119.10 
128.09 
136.10 
142.83 
146.77 

100.00 
97.00 
95.84 
96.58 
99.19 

103.56 
109.56 
116.95 
123.39 

Circle Center At X = 100.6 ; Y = 148.7 and Radius, 52.9 

*** 1.386 *** 

Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 110.00 105.00 
2 119.99 104.55 
3 
4 
5 

129.96 105.26 
139.79 107.13 
149.33 110.12 

6 158.46 114.20 
7 167.06 119.31 
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8 175.00 125.38 
9 179.26 129.50 

1 3 2 2  

C i r c l e  C e n t e r  A t  X = 118.9 ; Y = 190.6 and R a d i u s ,  86.0 e 
*** 1.412 *** 
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**  PCSTABL5 ** 

by 
Purdue University 

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer’s Method of Slices 

Run Date: 01-02-98 
Time of Run: 5 : 17pm 
Run By: LIN LIU 
Input Data Filename: G:WASTE225 
Output Filename: G:WASTE225.OUT 
Plotted Output Filename: G:WASTE225.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Waste Pit 2 
Waste Slope - 2.5H to 1V 

BOUNDARY COORDINATES 

5 Top Boundaries 
9 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 * 00 100.00 100.00 100.00 1 
2 100.00 100.00 111.25 104.50 4 
3 111.25 104.50 148.75 119.50 2 
4 148.75 119.50 158.75 123.50 3 
5 158.75 123.50 400.00 123.50 3 
6 148.75 119.50 400.00 119.50 2 
7 111.25 104.50 400.00 104.50 4 
8 100.00 100.00 400.00 100.00 1 
9 . o o  .oo  400.00 . o o  1 

, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ISOTROPIC SOIL PARAMETERS 

4 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf 1 (deg) Param. (psf) No. 
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1 3 2 2  

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point 
No. 

1 
2 
3 
4 

- - - - -  . -  

X-Water 
(ft) 

. o o  
100.00 
176.88 
400.00 

- - - - - - - -  

Y-Water 
(ft) 

100.00 
100.00 
120.50 
120.50 
- - - - - - - 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

I 400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 140.00 ft. 

Each Surface Terminates Between X = 140.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .oo  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

I 
Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 
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Failure Surface Specified By 9 Coordinate Points 

Point X-Surf 
No. (ft) 

103.16 
113.09 
123.09 
132.98 
142.59 
151.75 
160.30 
168.09 
171.53 

Circle Center At X = 

***  1.285 

Y-Surf 
(ft) 

101.26 
100.06 
100.19 
101.65 
104.40 
108.41 
113.60 
119.87 
123.50 

117.1 ; Y = 175.2 and Radius, 75.2 

*** 

Failure Surface Specified By 8 Coordinate Points 

Point X-Surf 
No. (ft) 

110.53 
120.18 
130.18 
139.97 
149.03 
156.86 
163.04 
163.90 

Circle Center At X = 

Y-Surf 
(ft) 

104.21 
101.61 
101.31 
103.33 
107.57 
113.79 
121.65 
123.50 

126.4 ; Y = 144.1 and Radius, 42.9 

***  1.354 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 103.16 101.26 
2 112.96 99.26 
3 122.94 98.80 
4 132.88 99.90 
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1322 
5 142.53 102.53 
6 151.65 106.63 
7 160.03 112.10 
8 167.45 118.80 
9 171.24 123.50 

Circle Center At X = 120.9 ; Y = 162.9 and Radius, 64.1 

*** 1.494 *** 

Failure Surface Specified By 13 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

81.05 
91.01 

101.01 
111.00 
120.96 
130.83 
140.60 
150.20 
159.62 
168.82 
177.75 
186 -39 
186.48 

100.00 
99.10 
98.82 
99.15 

100.11 
101.67 
103.84 
106.61 
109.97 
113.91 
118.40 
123.44 
123.50 

Circle Center At X = 100.6 ; Y = 260.6 and Radius, 161.8 

*** 1.530 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 110.53 
2 120.42 
3 130.41 
4 140.40 
5 150.29 
6 159.98 
7 
8 
9 

169.39 
178.43 
187.00 

10 192.27 

104.21 
102.78 
102.32 
102.84 
104.33 
106.78 
110.16 
114.45 
119.60 
123.50 



1.322 
Circle Center At X = 130.1 ; Y = 204.7 and Radius, 102.4 

***  1.535 *** 

Failure Surface Specified By 8 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

117.90 
127.19 
137.14 
147.00 
156.07 
163.67 
169.25 
169.39 

107.16 
103.48 
102.43 
104.07 
108.30 
114.80 
123.09 
123.50 

Circle Center At X = 136.0 ; Y = 139.4 and Radius, 37.0 

*** 1.575 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

95.79 
105.33 
115.24 
125.23 
135.01 
144.30 
152.83 
160.34 
166.61 
167.79 

100.00 
96.99 
95.65 
96.01 
98.07 

101.77 
107.00 
113.60 
121.39 
123.50 

Circle Center At X = 118.1 ; Y = 154.1 and Radius, 58.5 

*** 1.601 *** 

Failure Surface Specified By 13 Coordinate Points 

Point X-Surf Y-Surf 
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No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

73.68 
83.41 
93.31 

103.29 
113.29 
123.21 
132.99 
142.55 
151.82 
160.71 
169.16 
177.11 
178.80 

Circle Center At X = 

100.00 
97.68 
96.23 
95.66 
95.98 
97.18 
99.26 

102.19 
105.96 
110.54 
115.88 
121.95 
123.50 

104.7 ; Y = 208.5 and Radius, 112.8 

***  1.643 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

110.53 
119.71 
129.67 
139.43 
148.05 
154.68 
158.70 
158.72 

104.21 
100.26 
99.33 

101.50 
106.58 
114.06 
123 -22 
123.49 

Circle Center At X = 127.6 ; Y = 131.4 and Radius, 32.1 

*** 1.654 *** 

Failure Surface Specified By 7 Coordinate Points 

Point 
No. 

X-Surf 
(ft) 

110.53 
120.44 
130.39 
139.87 
148.39 
155.50 

Y-Surf 
(ft) 

104.21 
102.91 
103.87 
107.06 
112.31 
119.34 
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b 1322 
7 1 5 7 . 9 1  123.16 

C i r c l e  Center At X = 121.2 ; Y = 1 4 6 . 9  and Radius, 4 4 . 0  

*** 1 . 6 6 1  *** 
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**  PCSTABL5 **  

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer's Method of Slices 

Run Date: 01-02-98 
Time of Run: 5: 08pm 
Run By: LIN LIU 
Input Data Filename: G:WASTE2H2 
Output Filename: G:WASTE2H2.0UT 
Plotted Output Filename: G:WASTE2H2.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Waste Pit 2 
Waste Slope - 2H to 1V 

BOUNDARY COORDINATES 

5 Top Boundaries 
9 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 . o o  100.00 100.00 100.00 1 
2 100.00 100.00 109.00 104.50 4 
3 109.00 104.50 139.00 119.50 2 
4 139.00 119.50 147.00 123.50 3 
5 147.00 123.50 400.00 123.50 3 
6 139.00 119.50 400.00 119.50 2 
7 109.00 104.50 400.00 104.50 4 
8 100.00 100.00 400.00 100.00 1 
9 -00 . o o  400.00 . o o  1 

I 
~ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ISOTROPIC SOIL PARAMETERS 

4 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf) (psf) (deg) Param. (psf) No. 
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1 3 2 2  

1 PIEZOMETRIC SURFACE(S) HAW BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. e 
200 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 10 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 140.00 ft. 

Each Surface Terminates Between X = 140.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = . o o  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 
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1322  

Failure Surface Specified By 7 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 108.89 104.44 
2 118.58 101.98 
3 128.55 102.72 
4 137.78 106.57 
5 145.31 113.16 
6 150.37 121.78 
7 150.73 123.50 

Circle Center At X = 121.3 ; Y = 133.0 and Radius, 31.2 

*** 1.240 *** 

Failure Surface Specified By 11 Coordinate Points 

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

X-Surf 
(ft) 

77.78 
87.70 
97.70 

107.69 
117.59 
127.34 
136.87 
146.10 
154.96 
163.39 
168.69 

Y-Surf 
(ft) 

100.00 
98.79 
98.43 
98.94 

100.30 
102.52 
105.56 
109.42 
114.05 
119.43 
123.50 

Circle Center At X = 96.8 ; Y = 214.4 and Radius, 116.0 

*** 1.300 *** 

Point X-Surf Y-Surf 
No. 

1 

(ft) (ft) 

108.89 104.44 
2 118.71 102.56 
3 128.63 103.86 
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4 137.63 108.21 
5 144.81 115.18 

132% 

6 149.15 123.50 

Circle Center At X = 119.6 ; Y = 134.0 anG Radius, 31.4 
a 

*** 1.303 *** 

Failure Surface Specified By 6 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 108.89 104.44 
2 118.54 101.83 
3 128.48 102.93 
4 137.34 107.57 
5 143.89 115.13 
6 146.82 123.41 

Circle Center At X = 120.6 ; Y = 128.7 and Radius, 26.9 

*** 1.337 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

77.78 
87.50 
97.44 

107 -44 
117.30 
126.85 
135.91 
144.32 
151.92 
157.09 

100.00 
97.64 
96.62 
96.94 
98.60 

101.58 
105.81 
111.22 
117.71 
123.50 

Circle Center At X = 100.1 ; Y = 170.7 and Radius, 74.2 

***  1.363 *** 

Failure Surface Specified By 7 Coordinate Points 
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1 3 2 2  
Point 
No. 

1 

3 
4 
5 
6 
7 

, 2  

X-Surf 
(ft) 

93.33 
103.16 
113.14 
122.69 
131.23 
138.26 
142.57 

Y-Surf 
(ft) 

100.00 
98.14 
98.72 

101.70 
106.90 
114.01 
121.29 

Circle Center At X = 105.8 ; Y = 139.1 and Radius, 41.0 

*** 1.401 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 108.89 104.44 
2 118.00 100.31 
3 127.89 98.89 
4 137.80 100.28 
5 146.92 104.38 
6 154.53 110.87 
7 160.03 119.22 
8 161.36 123.50 

Circle Center At X = 128.0 ; Y = 134.4 and Radius, 35.5 

*** 1.480 *** 

Failure Surface Specified By 11 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 93.33 
2 102.93 
3 112.81 
4 122.81 
5 132.74 
6 
7 
8 

142.42 
151.68 
160.34 

9 168.25 
10 175.27 

100.00 
97.17 
95.66 
95.49 
96.67 
99.17 
102.96 
107.95 
114.07 
121.19 
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11 177.00 123.50 

Circle Center At X = 119.1 ; Y = 169.6 and Radius, 74.2 

*** 1.530 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

77.78 
87.18 
97.05 

107.05 
116.85 
126.13 
134.59 
141.95 
147.96 
149.25 

100.00 
96.60 
94.96 
95.14 
97.11 

100.83 
106.16 
112.93 
120.92 
123.50 

Circle Center At X = 101.1 ; Y = 149.9 and Radius, 55.1 

*** 1.546 *** 

Failure Surface Specified By 12 Coordinate Points 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

62.22 
72.04 
81.99 
91.99 

101.95 
111.79 
121.41 
130.73 
139.68 
148.17 
156.13 
157.85 

Circle Center At X = 

***  1.616 

Y-Surf 
(ft) 

100.00 
98.10 
97.12 
97.07 
97.96 
99.78 

102.50 
106.11 
110.58 
115.87 
121.92 
123.50 

87.5 ; Y = 203.9 and Radius, 107.0 

*** 

000287 
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** PCSTABL5 ** 

l o  by 
Purdue University 

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer's Method of Slices 

I .  

Run Date: 01-02-98 
Time of Run: 5 : 55pm 
Run By: LIN LIU 
Input Data Filename: G:WASTE215 
Output Filename: G:WASTE215.0UT 
Plotted Output Filename: G:WASTE215.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Waste Pit 2 
Waste Slope - 1.5H to 1V 

I BOUNDARY COORDINATES 

5 Top Boundaries 
9 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

-00 
100.00 
106.80 
129.30 
135.30 
139.00 
109.00 
100.00 

. o o  

100.00 
100.00 
104.50 
119.50 
123.50 
119.50 
104.50 
100.00 

. oo  

100.00 
106.80 
129.30 
135.30 
400.00 
400.00 
400.00 
400.00 
400.00 

100.00 
104.50 
119.50 
123.50 
123.50 
119.50 
104.50 
100.00 

. o o  

I ISOTROPIC SOIL PARAMETERS 

4 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf) (psf 1 (deg) Param. (psf 1 No. 

~ 0 
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1 140.0 149.8 . o  33.. 0 . oo  . o  1 
2 83.0 83.0 240.0 18.0 . o o  . o  1 
3 100.0 112.3 . o  26.0 - 0 0  . o  1 
4 133.1 145.0 . o  22.0 . o o  . o  1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 - 0 0  100.00 
2 100.00 100.00 
3 146.13 120.50 
4 400.00 120 .SO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

225 Trial Surfaces Have Been Generated. 

15 Surfaces Initiate From Each Of 15 Points Equally Spaced 
Along The Ground Surface Between X = -00 ft. 

and X = 120.00 ft. 

Each Surface Terminates Between X = 120.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .oo  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

000290 



Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

77.14 
87.06 
97.06 

107.03 
116.88 
126.51 
135.81 
144.71 
153.10 
160.82 

100.00 
98.74 
98.47 
99.21 

100.94 
103.65 
107.31 
111.88 
117.32 
123.50 

Circle Center At X = 94.7 ; Y = 198.2 and Radius, 99.8 

*** 1.006 *** 

Failure Surface Specified By 8 Coordinate Points 

Y-Surf X-Surf Point 
No. (ft) (ft) 

85.71 
95.29 

105.28 
114.93 
123.48 
130.25 
134.73 
135.17 

100.00 
97.10 
96.96 
99.59 

104.79 
112.14 
121.08 
123.41 

Circle Center At X = 100.8 ; Y = 132.5 and Radius, 35.8 

***  1.076 *** 

Point X-Surf Y-Surf 
No. 

1 

(ft) (ft) 

68.57 100.00 
2 78.40 98.14 
3 88.38 97.48 

000291 



1 3 2 2  
4 98.36 98.02 
5 108.21 99.75 
6 117.78 102.65 
7 126.93 106.69 
8 135.53 111.79 
9 143.46 117.88 

10 149.18 123.50 

a 
I Circle Center At X = 88.9 ; Y = 180.6 and Radius, 83.1 

I 1.085 ***  ***  

~ Failure Surface Specified By 7 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 94.29 100.00 
2 103.59 96.33 
3 113.59 96.43 
4 122.81 100.29 
5 129.91 107.33 
6 133.83 116.53 
7 133.93 122.59 a Circle Center At X = 108.3 ; Y = 122.0 and Radius, 26.1 

I * * *  1.136 *** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

77.14 
86.69 
96.65 

106.57 
116.00 
124.50 
131.69 
137.24 
138.11 

100.00 
97.03 
96.15 
97.42 

100.76 
106.02 
112.97 
121.29 
123.50 

Circle Center At X = 95.7 ; Y = 143.0 and Radius, 46.8 

*** 1.154 *** 

000292 



Failure Surface Specified By 11 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

77.14 
86.74 
96.62 

106.62 
116.55 
126.21 
135.42 
144.03 
151.85 
158.75 
159.96 

100.00 
97.17 
95.68 
95.55 
96.79 
99.37 

103.25 
108.35 
114.58 
121.82 
123.50 

Circle Center A t  X = 102.6 ; Y = 168.5 and Radius, 73.1 

*** 1.191 *** 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

77.14 
86.83 
96.74 

106.74 
116.69 
126.44 
135.87 
144.84 
153.22 
160.91 
165.27 

Circle Center At X = 

Y-Surf 
(ft) 

100.00 
97.52 
96.19 
96.05 
97.08 
99.28 

102.62 
107.04 
112.49 
118.89 
123.50 

103.0 ; Y = 180.6 and Radius, 84.7 

*** 1.226 *** 

Failure Surface Specified By 12 Coordinate Points a 
Point X-Surf Y-Surf 
No. (ft) (ft) 
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1322  
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

60.00 
69.93 
79.92 
89.91 
99.86 

109.70 
119.39 
128.86 
138.07 
146.97 
155.50 
159.33 

100.00 
98.79 
98.32 

99.61 
101.36 
103.85 
107.05 
110.95 
115.52 
120.74 
123.50 

98.59 

Circle Center At X = 81.2 ; Y = 232.4 and Radius, 134.1 

*** 1.228 *** 

Point X-Surf Y - Surf 
No. (ft) (ft) 

100.00 
95.53 

85.71 
94.66 

1 
2 
3 104.58 94.25 
4 114.37 96.28 
5 122.95 101.41 
6 129.38 109.07 
7 132.95 118.41 
8 133.06 122.01 

Circle Center At X = 103.4 ; Y = 124.3 and Radius, 30.1 

*** 1.310 *** 

Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 77.14 100.00 

3 96.10 94.17 
4 106.06 95.05 
5 115.47 98.44 
6 123.70 104.11 
7 130.22 111.70 
8 134.59 120.70 

2 86.24 95. a6 

a 
000294 
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I 

9 135.11 123.38 

Circle Center At X = 97.7 ; Y = 133.1 and Radius, 38.9 

***  1.389 *** 

a 
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**  PCSTABL5 **  

by 
Purdue University 

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer's Method of Slices 

Run Date: 01-02-98 
Time of Run: 6 :27pm 
Run By: LIN LIU 
Input Data Filename: G:WASTE3H3 
Output Filename: G : WASTE3H3 . OUT 
Plotted Output Filename: G:WASTE3H3.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Waste Pit 3 
Waste Slope - 3H to 1V 

BOUNDARY COORDINATES 

5 Top Boundaries 
9 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

. o o  
150.00 
153.00 
255.00 
276.00 
255.00 
153.00 
150.00 

. o o  

150.00 
150.00 
151.00 
185.00 
192.00 
185.00 
151.00 
150.00 

. oo  

150.00 
153.00 
255.00 
276.00 
400.00 
400.00 
400.00 
400.00 
400.00 

150.00 
151.00 
185.00 
192.00 
192.00 
185.00 
151.00 
150.00 

. o o  

ISOTROPIC SOIL PARAMETERS 

4 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf) (psf 1 (deg) Param. (psf 1 No. 

000297 



322 

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. a 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 190.00 ft. 

Each Surface Terminates Between X = 190.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .OO ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. a 
* * Safety Factors Are Calculated By The Modified Bishop Method * * 

000298 
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Failure Surface Specified By 13 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

160.00 
169.78 
179.72 
189.72 
199.68 
209.47 
219.01 
228.20 
236.92 
245.10 
252.65 
259.49 
261.43 

153.33 
151.25 
150.19 
150.15 
151.13 
153.14 
156.13 
160.09 
164.98 
170.73 
177.29 
184.59 
187.14 

Circle Center At X = 185.1 ; Y = 247.4 and Radius, 97.3 

*** 1.276 *** 

Failure Surface Specified By 19 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

140.00 
149.93 
159.90 
169.90 
179.90 
189.88 
199.82 
209.70 
219.49 
229.19 
238.76 
248.20 
257.46 
266.55 
275.44 
284.11 
292.54 
300.72 
302.57 

150.00 
148.82 
148.09 
147.81 
148.00 
148.64 
149.74 
151.29 
153.29 
155.74 
158.63 
161.95 
165.70 
169.87 
174.46 
179.44 
184.81 
190.57 
192.00 

Circle Center At X = 170.8 ; Y = 366.4 and Radius, 218.6 

000299 



I * * *  1.351 *** 

Failure Surface Specified By 19 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

130.00 
139.94 
149.92 
159.91 
169.91 
179.90 
189.85 
199.75 
209.59 
219.35 
229.01 
238.55 
247.96 
257.22 
266.32 
275.24 
283.97 
292.49 
300.62 

150.00 
148.91 
148.23 
147.96 
148.11 
148.67 
149.64 
151.02 
152.80 
155.00 
157.59 
160.58 
163.96 
167.73 
171.88 
176.40 
181.28 
186.52 
192.00 

Circle Center At X = 161.4 ; Y = 390.1 and Radius, 242.1 

*** 1.357 *** 

Failure Surface Specified By 15 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

150.00 
159.84 
169.79 
179.79 
189.77 
199.68 
209.44 
218.99 
228.29 
237.26 
245.85 
254.01 
261.68 
268.82 

150.00 
148.22 
147.24 
147.04 
147.64 
149.03 
151.21 
154.15 
157.84 
162 -26 
167.38 
173.16 
179.57 
186.57 
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15 272.54 190.85 

Circle Center At X = 177.2 ; Y = 272.8 and Radius, 125.8 

Failure Surface Specified By 13 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

150.00 
160.00 
169.99 
179.92 
189.78 
199.50 
209.07 
218.43 
227.57 
236.43 
245.00 
253.23 
259.69 

150.00 
149.89 
150.39 
151.51 
153.23 
155.56 
158.47 
161.97 
166.04 
170.67 
175.83 
181.50 
186.56 

Circle Center At X = 156.8 ; Y = 312.6 and Radius, 162.7 

*** 1.453 *** 

Failure Surface Specified By 23 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

120.00 
129.90 
139.84 
149.82 
159.81 
169.81 
179.81 
189.78 
199.74 
209.65 
219.51 
229.30 
239.03 
248.66 
258.20 

150.00 
148.59 
147.53 
146.80 
146.42 
146.38 
146.69 
147.33 
148.32 
149.65 
151.32 
153.33 
155.67 
158.34 
161.35 



16 
17 
18 
19 
20 
21 
22 
23 

267.63 
276.94 
286.12 
295.16 
304.04 
312.76 
321.31 
322.48 

164.68 
168.33 
172.29 
176.57 
181.16 
186.05 
191.24 
192.00 

Circle Center At X = 165.9 ; Y = 437 7 and Radius, 291.4 

*** 1.510 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

100.00 
109.95 
119.92 
129.91 
139.91 
149.91 
159.91 
169.88 
179.84 
189.77 
199.65 
209.50 
219.29 
229.02 
238.68 
248.27 
257.78 
267.19 
276.51 
285.73 
294.83 
303.82 
312.68 
314.24 

150.00 
149.00 
148.28 
147.84 
147.67 
147.78 
148.16 
148.83 
149.77 
150.98 
152.47 
154.23 
156.27 
158.57 
161.14 
163.99 
167.09 
170.46 
174.08 
177.97 
182.10 
186.49 
191.13 
192.00 

Circle Center At X = 141.0 ; Y = 508.6 and Radius, 360.9 

*** 1.514 *** 

Failure Surface Specified By 16 Coordinate Points 
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1322  
Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

X-Surf 
(ft) 

190.00 
198.86 
208.15 
217.77 
227.62 
237.60 
247.59 
257.50 
267.21 
276.61 
285.62 
294.13 
302.06 
309.30 
315.80 
318.85 

Circle Center At X = 

***  1.544 

Y-Surf 
(ft) 

163.33 
158.69 
154.99 
152.27 
150.56 
149.88 
150.23 
151.61 
154.01 
157.40 
161.74 
166.99 
173.09 
179.98 
187.58 
192.00 

239.2 ; Y = 246.5 and Radius, 96.6 

*** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Failure Surface Specified By 25 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

100.00 
109.96 
119.94 
129.93 
139.93 
149.93 
159.93 
169.91 
179.88 
189.82 
199.73 
209.61 
219.45 
229.25 
238.99 
248.67 
258.29 
267.84 
277.31 
286.70 
296.01 
305.22 
314.34 

150.00 
149.11 
148.47 
148.07 
147.92 
148.00 
148.34 
148.91 
149.73 
150.79 
152.10 
153.64 
155.43 
157.45 
159.71 
162.21 
164.95 
167.92 
171.12 
174.55 
178.21 
182.09 
186.20 

24 323.36 190.53 

000303 



25 326.23 192.00 

Circle Center At X = 141.3 ; Y = 558.0 and Radius, 410.1 

*** 1.546 *** 

Failure Surface Specified By 16 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

170.00 
179.21 
188.77 
198.57 
208.52 
218.52 
228.47 
238.26 
247.80 
256.99 
265.73 
273.94 
281.54 
288.44 
294.58 
296.40 

156.67 
152.77 
149.82 
147.85 
146.87 
146.90 
147.94 
149.97 
152.97 
156.92 
161.77 
167.48 
173.98 
181.21 
189.11 
192.00 

Circle Center At X = 213.2 ; Y = 246.1 and Radius, 99.3 

*** 1.550 *** 
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1322 
**  PCSTABL5 **  

l o  
--Slope Stability Analysis-- 

Simplified Janbu, Simplified Bishop 
or Spencer’s Method of Slices 

Run Date: 01-02-98 
Time of Run: 6 : 32pm 
Run By: LIN LIU 
Input Data Filename: G:WASTE325 
Output Filename: G:WASTE325.OUT 
Plotted Output Filename: G:WASTE325.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Waste Pit 3 
Waste Slope - 2.5H to 1V 

I BOUNDARY COORDINATES 

5 Top Boundaries 
, 9 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

. o o  
100.00 
102.50 
187.50 
205.00 
187.50 
102.50 
100.00 

00 

100.00 
100.00 
101.00 
135.00 
142.00 
135.00 
101.00 
100.00 

. o o  

ISOTROPIC SOIL PARAMETERS 

4 Type(s) of Soil 

100.00 
102.50 
187.50 
205.00 
400.00 
400.00 
400.00 
400.00 
400.00 

100.00 
101.00 
135.00 
142.00 
142.00 
135.00 
101.00 
100.00 

. oo  
I -  - -  

1 
4 
2 
3 
3 
2 
4 
1 
1 
- - -  

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf) (psf) (deg) Param. (psf 1 No. 



1 3 2 2  

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . o o  100.00 
2 100.00 100.00 
3 275.00 135.00 
4 400.00 135.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. e 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 140.00 ft. 

Each Surface Terminates Between X = 140.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .OO ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. e 
* * Safety Factors Are Calculated By The Modified Bishop Method * * 

000307 



Failure Surface Specified By 16 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

95.79 
105.73 
115.72 
125.72 
135.69 
145.60 
155.41 
165.09 
174.59 
183.89 
192.95 
201.73 
210.21 
218.34 
226.11 
230.16 

100.00 
98.91 
98.42 
98.55 
99.28 

100.61 
102.54 
105.07 
108.18 
111.86 
116.10 
120.88 
126.19 
132.00 
138.30 
142.00 

Circle Center At X = 118.7 ; Y = 262.9 and Radius, 164.5 

*** 1.146 ***  

Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

103.16 
112.97 
122.93 
132.93 
142.88 
152.69 
162.26 
171.51 
180.34 
188.68 
196.44 
203.56 
209.96 
211.81 

101.26 
99.35 
98.41 
98.43 
99.42 
101.37 
104.26 
108.07 
112.75 
118.28 
124.58 
131.60 
139.29 
142.00 

Circle Center At X = 127.7 ; Y = 201.3 and Radius, 103.0 e 
***  1.152 *** 



1 3 2 2  

Failure Surface Specified By 13 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

110.53 
120.42 
130.42 
140.40 
150.27 
159.93 
169.28 
178.23 
186.68 
194.55 
201.75 
208.21 
208.76 

104.21 
102.78 
102.36 
102.94 
104.54 
107.12 
110.66 
115.13 
120.47 
126.65 
133.58 
141.21 
142.00 

Circle Center At X = 129.6 ; Y = 201.3 and Radius, 98.9 

*** 1.160 *** 

Failure Surface Specified By 15 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

81.05 
91.01 

101.01 
111.00 
120.95 
130.81 
140.55 
150.13 
159.49 
168.62 
177.47 
186.00 
194.18 
201.98 
207.99 

100.00 
99.10 
98.84 
99.22 

100.23 
101.88 
104.15 
107.04 
110.54 
114.62 
119 -28 
124.50 
130.25 
136.51 
142.00 

Circle Center At X = 100.1 ; Y = 255.4 and Radius, 156.6 

*** 1.188 *** 

000303 
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Failure Surface Specified By 10 Coordinate Points 

PQint X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

103.16 
113.09 
123.09 
132.97 
142.56 
151.69 
160.17 
167.87 
174.63 
176.72 

Circle Center At X = 

***  1.192 

Y-Surf 
(ft) 

101.26 
100.06 
100.22 
101.72 
104.55 
108.64 
113.93 
120.32 
127.68 
130.69 

117.0 ; Y = 173.8 and Radius, 73.9 

*** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

110.53 
120.13 
130.07 
140.05 
149.76 
158.93 
167.26 
174.50 
180.45 
183.18 

Circle Center At X = 

Y-Surf 
(ft) 

104.21 
101.41 
100.32 
100.96 
103.32 
107.33 
112.86 
119.75 
127.80 
133.27 

131.4 ; Y = 157.9 and Radius, 57.5 

*** 1.212 *** 

Point 
No. 

1 

X-Surf 
(ft) 

73.68 

Y-Surf 
(ft) 

100.00 

000310 



2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

83.44 
93.33 

103.31 
113.31 
123.27 
133.14 
142.85 
152.34 
161.57 
170.46 
178.98 
187.07 
194.68 
201.77 
206.15 

97.80 
96.36 
95.68 
95.78 
96.66 
98.30 

100.69 
103.83 
107.69 
112.26 
117.49 
123.37 
129.86 
136.91 
142.00 

Circle Center At X = 107.0 ; Y = 225.0 and Radius, 129.4 

*** 1.323 *** 

Failure Surface Specified By 16 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

125.26 
134.56 
144.15 
153.95 
163.89 
173.89 
183.87 
193.73 
203.42 
212.83 
221.91 
230.57 
238.75 
246.37 
253.38 
257.36 

110.11 
106.42 
103.58 
101.62 
100.54 
100.37 
101.10 
102.72 
105.22 
108.59 
112.79 
117.79 
123.54 
130.02 
137.15 
142.00 

Circle Center At X = 170.8 ; Y = 211.3 and Radius, 111.0 

*** 1.330 *** 

Point X-Surf Y - Surf 
000311 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

103.16 
112.96 
122.95 
132.88 
142.51 
151.59 
159.90 
167.23 
173.40 
175.01 

101.26 
99.26 
98.82 
99.97 

102.67 
106.85 
112.41 
119.22 
127.09 
130.00 

Circle Center At X = 120.7 ; Y = 162.0 and Radius, 63.2 

Fail 

*** 

re Si 

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

1.331 *** 

rface Specified By 11 Coordinate Points 

X-Surf Y-Surf 
(ft) (ft) 

117.90 
127.74 
137.73 
147.69 
157.42 
166.74 
175.50 
183.51 
190.64 
196.74 
197.54 

107.16 
105.40 
105.00 
105.96 
108.27 
111.87 
116.71 
122.69 
129.71 
137.62 
139.02 

Circle Center At X = 135.7 ; Y = 178.4 and Radius, 73.4 

*** 1.335 *** 
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4922 
**  PCSTABL5 **  

by 
Purdue University 

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer’s Method of Slices 

Run Date: 01-02-98 
Time of Run: 6 :38pm 
Run By: LIN LIU 
Input Data Filename: G:WASTE425 
Output Filename: G:WASTE425.OUT 
Plotted Output Filename: G:WASTE425.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Waste Pit 4 
Waste Slope - 2.5H to 1V 

BOUNDARY COORDINATES 

5 Top Boundaries 
9 Total Boundaries 

Boundary X-Left Y-Left 
No. (ft) (ft) 

. o o  
100.00 
102.50 
165.00 
180.00 
165.00 
102.50 
100.00 

. o o  

100.00 
100.00 
101.00 
126.00 
132.00 
126.00 
101.00 
100.00 

. o o  

X-Right 
(ft) 

100.00 
102.50 
165.00 
180.00 
400.00 
400.00 
400.00 
400.00 
400.00 

Y-Right 
(ft) 

100.00 
101.00 
126.00 
132.00 
132.00 
126.00 
101.00 
100.00 

. o o  

Soil Type 
Below Bnd 

1 
4 
2 
3 
3 
2 
4 
1 
1 

ISOTROPIC SOIL PARAMETERS 

4 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf) (psf) (deg) Param. (psf) No. 
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1 140.0 149.8 . o  33.0 . o o  . o  1 
2 132.0 132.0 240.0 21.0 . oo  . o  1 
3 100.0 112.3 .o  26.0 . oo  . o  1 
4 133.1 145.0 . o  22.0 . o o  . o  1 

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . o o  100.00 
2 100.00 100.00 
3 197.50 126.00 
4 400.00 126.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 140.00 ft. 

Each Surface Terminates Between X = 140.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .oo  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 
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1 3 2 2  

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

103.16 
113.09 
123.09 
132.98 
142.58 
151.72 
160.24 
167.99 
174.81 
177.33 

101.26 
100.06 
100.21 
101.68 
104.47 
108.52 
113.75 
120.08 
127.39 
130.93 

Circle Center At X = 117.0 ; Y = 174.5 and Radius, 74.6 

*** 1.334 *** 

Failure Surface Specified By 12 Coordinate Points 

X-Surf Y-Surf 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

95.79 
105.69 
115.69 
125.66 
135.51 
145.13 
154.42 
163.27 
171.58 
179.28 
186.27 
187.19 

100.00 
98.60 
98.24 
98.92 
100.64 
103.37 
107.08 
111.74 
117.29 
123.68 
130.83 
132.00 

Circle Center At X = 114.1 ; Y = 194.3 and Radius, 96.1 

*** 1.337 *** 

Failure Surface Specified By 10 Coordinate Points 

0 
Point X-Surf Y-Surf 
No. (ft) (ft) 
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1 3 2 2  
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

103.16 
112.96 
122.95 
132.88 
142.52 
151.62 
159.97 
167.35 
173.58 
175.49 

101.26 
99.26 
98.81 
99.93 

102.60 
106.74 
112.25 
119.00 
126.82 
130.20 

Circle Center At X = 120.8 ; Y = 162.5 and Radi 

*** 1.419 *** 

Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

73.68 
83.41 
93.31 

103.29 
113.29 
123.21 
132.98 
142.53 
151.78 
160.64 
169.06 
176.96 
184.29 
186.88 

100.00 
97.68 
96.24 
95.68 
96.02 
97.25 
99.36 

102.34 
106.15 
110.78 
116.18 
122.31 
129.11 
132.00 

s, 63.7 

Circle Center At X = 104.5 ; Y = 207.6 and Radius, 111.9 

*** 1.425 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 

73.68 
83.44 

100.00 
97.80 

3 93.33 96.35 
4 103.31 95.66 
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5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

113.31 
123.27 
133.15 
142.87 
152.39 
161.64 
170.58 
179.15 
187.30 
194.98 
197.88 

95.73 
96.56 
98.15 
100.49 
103.57 
107.36 
111.84 
117.00 
122.79 
129.19 
132.00 

Circle Center At X = 107.4 ; Y = 226.6 and Radius, 131.0 

*** 1.433 *** 

Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

81.05 
91.01 

101.01 
111.00 
120.95 
130.83 
140.58 
150.17 
159.56 
168.73 
177.62 
186.21 
194.46 
197.55 

100.00 
99.10 
98.83 
99.18 

100.16 
101.77 
103.99 
106.81 
110.23 
114.24 
118.81 
123.93 
129.58 
132.00 

Circle Center At X = 100.4 ; Y = 258.2 and Radius, 159.3 

*** 1.436 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 

103.16 
112.81 

101.26 
98.66 

3 122.78 97.84 
4 132.73 98.81 
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5 142.35 
6 151.31 
7 159.33 
8 166.15 
9 171.54 

10 171.98 

Circle Center At X = 

***  1.467 

101.57 
106.00 
111.97 
119.29 
127.71 
128.79 

122.4 ; Y = 153.3 and Radius, 55.4 

*** 

Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

81.05 
90.47 

100.19 
110.10 
120.10 
130.07 
139.88 
149.44 
158.63 
167.35 
175.50 
182.97 
189.70 
193.27 

100.00 
96.63 
94.28 
92.99 
92.76 
93.60 
95.50 
98.44 

102.38 
107.28 
113.08 
119.72 
127.12 
132.00 

Circle Center At X = 117.2 ; Y = 186.2 and Radius, 93.5 

***  1.470 *** 

.Point X-Surf Y-Surf 
No. (ft) (ft) 

103.16 
112.97 
122.93 
132.93 
142.88 
152.70 
162.30 
171.58 
180.47 

101.26 
99.35 
98.39 
98.38 
99.32 

101.21 
104.03 
107.74 
112.33 
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10 188.88 117.74 
11 196.73 123.94 
12 203.96 130.85 
13 204.95 132.00 

Circle Center At X = 128.0 ; Y = 203.0 and Radius, 104.7 

*** 1.471 *** 

Failure Surface Specified By 11 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

88.42 
97.66 

107.41 
117.40 
127.33 
136.89 
145.82 
153.84 
160.72 
166.26 
167.76 

100.00 
96.17 
93 * 97 
93.48 
94.71 
97.62 
102.13 
108.10 
115.35 
123.68 
127.11 

- 
Circle Center At X = 115.2 ; Y = 151.6 and Radius, 58.1 

***  1.530 *** 
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** PCSTABL5 **  

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer's Method of Slices 

Run Date: 01-02-98 
Time of Run: 6 : 54pm 
Run By: LIN LIU 
Input Data Filename: G : WASTE4H2 
Output Filename: G : WASTE4H2. OUT 
Plotted Output Filename: G:WASTE4H2.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Waste Pit 4 
Waste Slope - 2H to 1V 

BOUNDARY COORDINATES 

5 Top Boundaries 
9 Total Boundaries 

Boundary X-Left Y-Left 
No. (ft) (ft) 

. oo  
100.00 
102.00 
152.00 
164.00 
152.00 
102.00 
100.00 

* 00  

100.00 
100.00 
101.00 
126.00 
132.00 
126.00 
101.00 
100.00 

. oo  

X-Right 
(ft) 

100.00 
102.00 
152.00 
164.00 
400.00 
400.00 
400.00 
400.00 
400.00 

Y-Right 
(ft) 

100.00 
101.00 
126.00 
132.00 
132.00 
126.00 
101.00 
100.00 

. oo  

Soil Type 
Below Bnd 

ISOTROPIC SOIL PARAMETERS 

4 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf) (psf 1 (deg) Param. (psf) No. 
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1 3 2 2  

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . o o  100.00 
2 100.00 100.00 
3 178.00 126.00 
4 400.00 126.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

360 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 18 Points Equally Spaced 
Along The Ground Surface Between X = - 0 0  ft. 

and X = 140.00 ft. 

Each Surface Terminates Between X = 140.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .OO ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. e 
* * Safety Factors Are Calculated By The Modified Bishop Method * * 
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1 3 2 2  

Failure Surface Specified By 12 Coordinate Points 

Pqint X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

82.35 
92.08 

102.01 
112.01 
121.95 
131.68 
141.08 
150.02 
158.38 
166.05 
172.92 
176.65 

100.00 
97.68 
96.51 
96.49 
97.64 
99.93 

103.34 
107.82 
113.31 
119.73 
126.99 
132.00 

Circle Center At X = 107.1 ; Y = 182.3 and Radius, 86.0 

***  1.182 *** 

Failure Surface Specified By 10 Coordinate Points 

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

X-Surf 
(ft) 

90.59 
100.27 
110.24 
120.19 
129.82 
138.84 
146.97 
153.95 
159.58 
161.83 

Y-Surf 
(ft) 

100.00 
97.48 
96.70 
97.66 

100.34 
104.66 
110.49 
117.65 
125.91 
130.92 

Circle Center At X = 109.7 ; Y = 153.8 and Radius, 57.1 

*** 1.195 *** 

Failure Surface Specified By 13 Coordinate Points a 
Point X-Surf Y-Surf 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

74.12 
83.52 
93.28 

103.24 
113.23 
123.10 
132.69 
141.85 
150.42 
158.27 
165.28 
171.33 
173.22 

100.00 
96.60 
94.41 
93.48 
93.82 
95.41 
98.25 

102.27 
107.42 
113.61 
120.75 
128.71 
132.00 

Circle Center At X = 105.6 ; Y = 172.3 and Radius, 78.9 

*** 1.273 *** 

Failure Surface Specified By 9 Coordinate Points 

Point X-Surf 
No. (ft) 

90.59 
100.45 
110.45 
120.23 
129.46 
137.80 
144.97 
150.72 
150.83 

Circle Center At X = 

*** 1.289 

Y-Surf 
(ft) 

100.00 
98.35 
98.57 

100.65 
104.51 
110.02 
116.99 
125.17 
125.41 

104.3 ; Y = 151.7 and Radius, 53.5 

*** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 90.59 100.00 
2 100.41 98.14 
3 110.41 98.21 
4 120.21 100 -22 
5 129.43 104.09 
6 137.73 109.66 
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7 144.80 116.74 
8 150.36 125.05 
9 150.43 125.22 

Circle Center At X = 105.0 ; Y = 149.4 and Radius, 51.5 

*** 1.291 *** 

Failure Surface Specified By 12 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

90.59 
100.00 
109.79 
119.77 
129.75 
139.53 
148.93 
157.77 
165.87 
173.10 

100.00 
96.63 
94.59 
93.92 
94.63 
96.72 

100.13 
104.81 
110.66 
117.57 

11 179.30 125.42 
12 183.16 132.00 

Circle Center At X = 119.6 ; Y = 166.2 and Radius, 72.3 

*** 1.310 *** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 107.06 103.53 
2 116.76 101.11 
3 126.76 100.93 
4 136.55 103.00 
5 145.62 107.20 
6 153.52 113.34 
7 159.84 121.09 
8 164.26 130.05 
9 164.72 132.00 

Circle Center At X = 122.6 ; Y = 145.1 and Radius, 44.3 

*** 1.321 ***. 



O S 2 2  

Failure Surface Specified By 9 Coordinate Points 0 
Point 
No. 

X-Surf 
(ft) 

107.06 
116.94 
126.93 
136.74 
146.05 
154.56 
162.02 
168.19 
170.55 

Y-Surf 
(ft) 

103.53 
101.97 
102.17 
104.13 
107.79 
113.03 
119.69 
127.56 
132.00 

Circle Center At X = 120.8 ; Y = 158.4 and Radius, 56.5 

*** 1.327 *** 

Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

90.59 
99.92 

109.84 
119.77 
129.17 
137.47 
144.22 
149.02 
149.99 

100.00 
96.40 
95.12 
96.22 
99.66 
105.23 
112.61 
121.38 
125.00 

Circle Center At X = 110.2 ; Y = 136.9 and Radius, 41.8 

*** 1.344 *** 

Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 65.88 100.00 
2 75.24 96.46 
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3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

84.94 
94.87 
104.87 
114.80 
124.54 
133.93 
142.85 
151.18 
158.79 
165.59 
171.46 
171.71 

94.06 
92.82 
92.76 
93.88 
96.17 
99.60 

104.12 
109.65 
116.14 
123.48 
131.57 
132.00 

Circle Center At X = 100.4 ; Y = 177.0 and Radius, 84.4 

*** 1.352 *** 
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**  PCSTABL5 **  1 3 2 7  

Run Date: 01-02-98 
Time of Run: 7 : 04pm 
Run By: LIN LIU 
Input Data Filename: G : WASTE5H5 
Output Filename: G : WASTE5H5. OUT 
Plotted Output Filename: G:WASTE5HS.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Waste Pit 5 
Waste Slope - 5H to 1V 

BOUNDARY COORDINATES 

3 Top Boundaries 
5 Total Boundaries 

Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

Boundary X-Left 

ISOTROPIC SOIL PARAMETERS 

2 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf) (psf) (deg) Param. (psf 1 No. 

000331 



1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 
a 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 .oo  100.00 
2 100.00 100.00 
3 317.50 129.00 
4 400.00 129.00 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

625 Trial Surfaces Have Been Generated. 

25 Surfaces Initiate From Each Of 25 Points Equally Spaced 0 Along The Ground Surface Between X = .oo  ft. 
and X = 240.00 ft. 

Each Surface Terminates Between X = 240.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = . o o  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 15 Coordinate Points 

Point X-Surf Y-Surf 
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1 3 2 2  
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

(ft) 

140.00 
149.49 
159.19 
169.06 
179.02 
189.02 
199.00 
208.88 
218.62 
228.15 
237.41 
246.35 
254.90 
263.03 
265.80 

108.00 
104.84 
102.43 
100.79 
99.94 
99.87 

100.58 
102.08 
104.35 
107.38 
111.16 
115.64 
120.82 
126.65 
129.00 

I 

I Circle Center At X = 184.9 ; Y = 226.8 and Radius, 127.1 

~ * ** 1.593 *** 

Failure Surface Specified By 16 Coordinate Points 

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

X-Surf 
(ft) 

130.00 
139.62 
149.39 
159.28 
169.25 
179.25 
189.24 
199.17 
209.01 
218.71 
228.23 
237.53 
246.56 
255.30 
263.70 
267.91 

Y-Surf 
(ft) 

106.00 
103.25 
101.14 
99.68 
98.86 
98.70 
99.19 

100.34 
102.13 
104.57 
107.63 

115.59 
120.45 
125.87 
129.00 

111.31 . 

Circle Center At X = 176.7 ; Y = 251.4 and Radius, 152.7 

*** 1.689 *** 

Failure Surface Specified By 15 Coordinate Points 



Point X-Surf Y - Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

150.00 
159.17 
168.67 
178.42 
188.33 
198.32 
208.31 
218.19 
227.90 
237.33 
246.41 
255.05 
263.19 
270.75 
271.31 

110.00 
106.00 
102.88 
100.66 
99.36 
99.00 
99.57 
101.08 
103.50 
106.83 
111.02 , 

116.05 
121.86 
128.41 
129.00 

Circle Center At X = 197.2 ; Y = 205.6 and Radius, 106.7 

*** 1.774 *** 

Failure Surface Specified By 12 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

150.00 
158.79 
168.16 
177.92 
187.89 
197.87 
207.67 
217.10 
225.97 
234.11 
241.37 
246.95 

110.00 
105.23 
101.73 
99.56 
98.77 
99.38 
101.37 
104.71 
109.32 
115.12 
122.00 
129.00 

Circle Center At X = 188.5 ; Y = 170.5 and Radius, 71.7 

*** 1.792 *** 

Point X-Surf Y-Surf 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

120.00 
129.94 
139.91 
149.90 
159.89 
169.89 
179.89 
189.88 
199.86 
209.82 
219.76 
229.67 
239.54 
249.38 
259.16 
268.89 
278.57 
288.18 
297.72 
307.19 
316.58 
318.26 

104.00 
102.95 
102.13 
101.56 
101.22 
101.13 
101.28 
101.67 
102.30 
103.17 
104.28 
105.63 
107.21 
109.03 
111.09 
113.39 
115.92 
118.68 
121.67 
124.89 
128.34 
129.00 

Circle Center At X = 168.7 ; Y = 516.4 and Radius, 415.3 

*** 1.831 *** 

Failure Surface Specified By 18 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

120.00 
129.71 
139.53 
149.43 
159.39 
169.38 
179.38 
189.36 
199.30 
209.16 
218.93 
228.57 
238.07 
247.40 
256.53 
265.44 
274.11 
279.26 

104.00 
101.60 
99.70 
98.31 
97.42 
97.03 
97.16 
97.79 
98.93 

100.58 
102.72 
105.36 
108.49 
112.09 
116.17 
120.70 
125.69 
129.00 

Circle Center At X = 171.9 ; Y = 293.5 and Radius, 196.5 
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*** 1.858 *** 

~ ~ ~ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Failure Surface Specified By 16 Coordinate Points 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

160.00 
169.46 
179.12 
188.94 
198.86 
208.85 
218.85 
228.81 
238.68 
248.42 
257.97 
267.28 
276.32 
285.04 
293.40 
293.64 

Circle Center At X = 

Y-Surf 
(ft) 

112.00 
108.75 
106.17 
104.27 
103.07 
102.57 
102.77 
103.67 
105.27 
107.55 
110.52 
114.15 
118.42 
123.32 
128.81 
129.00 

211.0 ; Y = 244.9 and Radius, 142 

*** 1.922 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

170.00 
178.31 
187.58 
197.43 
207.42 
217.15 
226.20 
234.19 
240.79 
243.88 

Circle Center At X = 

Y-Surf 
(ft) 

114.00 
108.44 
104.69 
102.92 
103.20 
105.51 
109.76 
115.78 
123.29 
128.78 

.4 

201.1 ; Y = 151.5 and Radius, 48.7 

*** 1.934 *** 
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Failure Surface Specified By 18 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

130.00 
139.94 
149.91 
159.90 
169.90 
179.90 
189.88 
199.85 
209.79 
219.68 
229.52 
239.31 
249.02 
258.65 
268.18 
277.62 
286.95 
293.02 

106.00 
104.90 
104.12 
103.66 
103.51 
103.69 
104.19 
105.00 
106.13 
107.58 
109.35 
111.42 
113.81 
116.51 
119.51 
122.82 
126.43 
129.00 

Circle Center At X = 169.4 ; Y = 416.6 and Radius, 313.1 

*** 1.969 *** 

Failure Surface Specified By 20 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

100.00 
109.86 
119.77 
129.72 
139.70 
149.70 
159.70 
169.69 
179.65 
189.57 
199.45 
209.26 
218.99 
228.64 
238.18 
247.60 

100.00 
98.31 
96.97 
96.00 
95.39 
95.15 
95.27 
95.76 
96.61 
97.83 
99.40 

101.34 
103.63 
106.28 
109.27 
112.61 

000337 



a 

a 

17 
18 
19 
20 

1 3 2 2  
256.90 116.30 
266.06 120.32 
275.06 124.67 
283.24 129.00 

Circle Center At X = 151.3 ; Y = 369.1 and Radius, 274.0 

*** 2.004 *** 
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** PCSTABL5 **  

bY 
Purdue University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer's Method of Slices 

-. 
Run Date: 01-02-98 
Time of Run: 7 : llpm 
Run By: LIN LIU 
Input Data Filename: G:WASTE545 
Output Filename: G:WASTE545.OUT 
Plotted Output Filename: G:WASTE545.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Waste Pit 5 
Waste Slope - 4.5H to 1V 

BOUNDARY COORDINATES 

3 Top Boundaries 
5 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

ISOTROPIC SOIL PARAMETERS 

2 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf 1 (deg) Param. (psf) No. 

000340 



1322  
1 PIEZOMETRIC SURFACE(S) HAW3 BEEN SPECIFIED 

- 
Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . o o  100.00 
2 100.00 100.00 
3 295.75 129.00 
4 400.00 129.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 200.00 ft. 

Each Surface Terminates Between X = 200.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .oo  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 13 Coordinate Points 

Point X-Surf Y-Surf 

000341 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

136.84 
146.21 
155.90 
165.81 
175.81 
185.77 
195.57 
205.10 
214.22 
222.83 
230.83 
238.10 
238.45 

108.19 
104.68 
102.24 
100.89 
100.65 
101.52 
103.50 
106.55 
110.64 
115.73 
121.73 
128.60 
129.00 

Circle Center At X = 173.0 ; Y = 190.4 and Radius, 89.8 

*** 1.450 *** 

Failure Surface Specified By 16 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

115.79 
125.58 
135.47 
145.43 
155.42 
165.42 
175.39 
185.29 
195.10 
204.79 
214 -31 
223.65 
232.76 
241.63 
250.21 
254.51 

103.51 
101.47 
99.99 
99.08 
98.74 
98.98 
99.78 

101.16 
103.10 
105.59 
108.64 
112.22 
116.33 
120.96 
126.09 
129.00 

Circle Center At X = 156.3 ; Y = 273.6 and Radius, 174.8 

*** 1.532 *** 
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No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

126.32 
136.12 
146.02 
155.98 
165.97 
175.97 
185.95 
195.88 
205.73 
215.48 
225.10 
234.57 
243.85 
252.93 
261.77 
267.41 

105.85 
103.90 
102.47 
101.56 
101.17 
101.31 
101.97 
103.15 
104.86 
107.08 
109.80 
113.03 
116.75 
120.95 
125.63 
129.00 

1322 

Circle Center At X = 168.3 ; Y = 291.7 and Radius, 190.5 

*** 1.540 *** 

Failure Surface Specified By 14 Coordinate Points 

Y-Surf X-Surf 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

147.37 
156.64 
166 -23 
176.04 
185.99 
195.99 
205.95 
215.78 
225.40 
234.71 
243.64 
252.11 
260.03 
263.28 

110.53 
106.78 
103.93 
102.00 
101.00 
100.95 
101.83 
103.66 
106.40 
110.04 
114.54 
119.87 
125.97 
129.00 

Circle Center At X = 191.6 ; Y = 206.7 and Radius, 105.9 

***  1.566 *** 

000343 



1 3 2 2  
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 

. 3  
4 
5 
6 
7 
8 
9 

10 
11 

147.37 
156.57 
166.21 
176.13 
186.13 
196.03 
205.65 
214.80 
223.33 
231.07 
237.15 

110.53 
106.61 
103.97 
102.67 
102.72 
104.13 
106.87 
110.89 
116.12 
122.45 
129.00 

Circle Center At X = 180.7 ; Y = 176.1 and Radius, 73.5 

*** 1.579 *** 

Failure Surface Specified By 12 Coordinate Points 

Point . X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

115.79 
125.51 
135.41 
145.40 
155.38 
165.28 
175.00 
184.46 
193.56 
202.23 
210.38 
214.85 

103.51 
101.15 
99.73 
99.25 
99.73 

101.14 
103.49 
106.75 
110.89 
115.88 
121.67 
125.52 

Circle Center At X = 145.4 ; Y = 204.6 and Radius, 105.3 

*** 1.609 *** 

Point X-Surf Y-Surf 
No. 

1 
2 135.62 102.19 
3 145.26 99.52 

(ft) (ft) 

126.32 105.85 
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4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

155.12 
165.10 
175.09 
184.99 
194.67 
204.05 
213.01 
221.46 
229.31 
236.47 
237.26 

1322 
97.87 
97.25 
97.67 
99.14 

101.62 
105.10 
109.53 
114.88 
121.08 
128.05 
129.00 

Circle Center At X = 166.0 ; Y = 193.2 and Radi 

***  1.670 *** 

Failure Surface Specified By 16 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

105.26 
115.24 
125.24 
135.24 
145.23 
155.19 
165.10 
174.96 
184.75 
194.46 
204.06 
213.56 
222.92 
232.15 
241.22 
245.51 

101.17 
100.56 
100.32 
100.47 
101.00 
101.91 
103.20 
104.86 
106.90 
109.31 
112.09 
115.24 
118.74 
122.60 
126.81 
129.00 

s, 95.9 

Circle Center At X = 126.4 ; Y = 362.6 and Radius, 262.3 

*** 1.674 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 115.79 103.51 
2 125.59 101.51 

000345 



1 3 2 2  
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

135.47 
145.40 
155.38 
165.38 
175.38 
185.35 
195.29 
205.17 
214.96 
224.66 
234.24 
243.68 
252.96 
262.07 
270.99 
278.87 

99.95 
98.84 
98.17 
97.95 
98.18 
98.85 
99.97 

101.54 
103.54 
105.98 
108.86 
112.15 
115.87 
120.00 
124.54 
129.00 

Circle Center At X = 165.3 ; Y = 321.3 and Radius, 223.3 

***  1.701 *** 

Failure Surface Specified By 11 Coordinate Points 

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

X-Surf 
(ft) 

157.90 
166.97 
176.56 
186.46 
196.46 
206.34 
215.90 
224.91 
233.20 
240.59 
243.33 

Y-Surf 
(ft) 

112.87 
108.66 
105.83 
104.43 
104.49 
106.02 
108.97 
113.29 
118.88 
125.63 
129.00 

Circle Center At X = 191.0 ; Y = 172.5 and Radius, 68.2 

*** 1.714 *** 

000346 
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**  PCSTABL5 **  

by 
Purdue University 

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer’s Method of Slices 

Run Date: 01-03-98 
Time of Run: 8 : 26am 
Run By: LIN LIU 
Input Data Filename: G:WASTE5H4 
Output Filename: G:WASTE5H4.0UT 
Plotted Output Filename: G:WASTE5H4.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Waste Pit 5 
Waste Slope - 4H to 1V 

BOUNDARY COORDINATES 

3 Top Boundaries 
5 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

ISOTROPIC SOIL PARAMETERS 

2 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf) (deg) Param. (psf 1 No. 

1 140.0 149.8 . o  33.0 . o o  . o  1 
2 72.0 72.0 100.0 15.0 . o o  . o  1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

000348 



1 3 2 2  
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 
~e 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . o o  100.00 
2 100.00 100.00 
3 270.00 129.00 
4 400.00 129.00 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

625 Trial Surfaces Have Been Generated. 

25 Surfaces Initiate From Each Of 25 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 195.00 ft. 

Each Surface Terminates Between X = 195.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = . o o  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 13 Coordinate Points e 
Point X-Surf Y-Surf 

000349 



1 3 2 2  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

130.00 
139.39 
149.09 
158.99 
168.98 
178.96 
188.82 
198.46 
207.78 
216.67 
225.05 
232.82 
237.16 

107.50 
104.07 
101.62 
100.18 
99.77 
100.40 
102.04 
104.70 
108.33 
112.90 
118.36 
124.66 
129.00 

Circle Center At X = 167.9 ; Y = 196.7 and Radius, 97.0 

*** 1.316 *** 

Failure Surface Specified By 13 Coordinate Points 

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

X-Surf 
(ft) 

113.75 
123.57 
133.51 
143.51 
153.50 
163.42 
173.21 
182.81 
192.17 
201.21 
209.90 
218.17 
223.04 

Y-Surf 
(ft) 

103.44 
101.57 
100.47 
100.16 
100.64 
101.90 
103.93 
106.72 
110.26 
114.52 
119.47 
125.09 
129.00 

Circle Center At X = 142.5 ; Y = 227.6 and Radius, 127.4 

*** 1.322 *** 

Point 
No. 

X-Surf 
(ft) 

Y-Surf 
(ft) 

1 113.75 103.44 
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2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

123.36 
133.21 
143.18 
153.17 
163.10 
172.84 
182.31 
191.41 
200.04 
208.11 
215.55 
217.48 

1 3 2 2  
100.68 
98.92 
98.15 
98.39 
99.64 

101.89 
105.10 
109.26 
114.31 
120.20 
126.89 
129.00 

Circle Center At X = 145.8 ; Y = 197.1 and Radius, 99.0 

*** 1.417 *** 

Failure Surface Specified By 14 Coordinate Points 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

113.75 
123.38 
133.19 
143.12 
153.12 
163.11 
173.02 
182.80 
192.39 
201.71 
210.70 
219.32 
227.49 
234.85 

Circle Center At X = 

***  1.449 

Y-Surf 
(ft) 

103.44 
100.72 
98.80 
97.66 
97.34 
97.82 
99.10 
101.19 
104.05 
107.67 
112.04 
117.12 
122.87 
129.00 

152.2 ; Y = 221.2 and Radius, 123.9 

*** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 113.75 103.44 
2 123.31 100.51 
3 133.14 98.65 

- - - - - -  
Points 

000351 



4 
5 
6 
7 
8 
9 

10 
11 
12 

143.11 
153.10 
163.00 
172.68 
182.03 
190.92 
199.26 
206.95 
212.70 

97.89 
98.22 
99.65 

102.17 
105.72 
110.29 
115.80 
122.20 
128.17 

1 3 2 2  

Circle Center At X = 145.1 ; Y = 188.7 and Radius, 90.8 

*** 1.464 *** 

Failure Surface Specified By 11 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

130.00 
138.94 
148.52 
158.45 
168.44 
178.18 
187.39 
195.78 
203.12 
209.18 
210.05 

107.50 
103.02 
100.15 
98.97 
99.51 

101.77 
105.67 
111.10 
117.89 
125.85 
127.51 

Circle Center At X = 160.3 ; Y = 156.8 and Radius, 57.9 

***  1.495 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

130.00 
139.74 
149.57 
159.48 
169.44 
179.43 
189.43 
199.42 

107.50 
105.23 
103.42 
102.06 
101.18 
100.76 
100.80 
101.32 

9 209.37 102.30 

000352 



10 
11 
12 
13 
14 
15 
16 
17 
18 

219.27 
229 08 
238.80 
248.40 
257.85 
267.14 
276.25 
285.15 
289.60 

103.74 
105.65 
108.01 
110.83 
114.09 
117.78 
121.91 
126.46 
129.00 

Circle Center At X = 183.4 ; Y = 314.6 and Radius, 213.9 

1.506 *** ***  

Failure Surface Specified By 20 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

89.38 
99.32 

109 -29 
119.28 
129.28 
139.28 
149.27 
159.25 
169.20 
179.12 
188.99 
198.82 
208.59 
218.29 
227.92 
237.47 
246.92 
256.28 
265.53 
273.86 

100.00 
98.96 
98.21 
97.75 
97.57 
97.69 
98.10 
98.80 
99 * 79 

101.07 
102.63 
104.48 
106.62 
109.04 
111.74 
114.72 
117.97 
121.50 
125.29 
129.00 

Circle Center At X = 130.2 ; Y = 441.9 and Radius, 344.3 

***  1.510 *** 

Point X-Surf Y-Surf 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

146.25 
155.04 
164.59 
174.54 
184.49 
194.09 
202.96 
210.75 
217.19 
219.37 

Circle Center At X = 

***  1.510 

111.56 
106.80 
103.83 
102.77 
103.67 
106.49 
111.11 
117.37 
125.03 
129.00 

1 3 2 2  

174.9 ; Y = 154.0 and Radius, 51.2 

*** 

Failure Surface Specified By 11 Coordinate Points 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

113.75 
123.54 
133.49 
143.49 
153.41 
163.12 
172.50 
181.43 
189.81 
197.52 
197.91 

Circle Center At X = 

Y-Surf 
(ft) 

103.44 
101.38 
100.44 
100.61 
101.90 
104.29 
107.75 
112.25 
117.71 
124.07 
124.48 

137.0 ; Y = 189.6 and Radius, 89.2 

*** 1.513 *** 
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**  PCSTABL5 **  1 3 2 2  

Run Date: 01-03-98 
Time of Run: 8 : 30am 
Run By: LIN LIU 
Input Data Filename: G:WASTE535 
Output Filename: G:WASTE535.OUT 
Plotted Output Filename: G:WASTE535.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Waste Pit 5 
Waste Slope - 3.5H to 1V 

BOUNDARY COORDINATES 

3 Top Boundaries 
5 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 . o o  100.00 100.00 100.00 1 
2 100.00 100.00 201.50 129.00 2 
3 201.50 129.00 400.00 129.00 2 
4 100.00 100.00 400.00 100.00 1 
5 . o o  . o o  400.00 . oo  1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ISOTROPIC SOIL PARAMETERS 

2 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf (deg) Param. (psf No. 



1 3 2 2  
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 
e 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

I 

I 

I 

I 
Point X-Surf Y-Surf 

1 . o o  100.00 
2 100.00 100.00 
3 248.00 129.00 
4 400.00 129.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X = .oo  ft. 

and X = 192.00 ft. 
e 

Each Surface Terminates Between X = 192.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .oo  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 15 Coordinate Points 

000357 
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1 
2 
3 
, 4  
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

111.16 
121.02 
130.96 
140.95 
150.95 
160.92 
170.84 
180.67 
190.37 
199.91 
209.26 
218.38 
227.25 
235.82 
239.23 

103.19 
101.52 
100.43 
99.94 

100.03 
100.71 
101.98 
103.83 
106.26 
109.25 
112.81 
116.90 
121.53 
126.68 
129.00 

Circle Center At X = 144.4 ; Y = 269.4 and Radius, 169.5 

1.189 *** ***  

Failure Surface Specified By 12 Coordinate Points 

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

X-Surf 
(ft) 

111.16 
120.95 
130.90 
140.90 
150.85 
160.65 
170.19 
179.37 
188.11 
196.32 
203.90 
205.54 

Y-Surf 
(ft) 

103.19 
101.18 
100.17 
100.18 
101.20 
103.22 
106.22 
110.17 
115.03 
120.75 
127.27 
129.00 

Circle Center At X = 135.8 ; Y = 198.7 and Radius, 98.7 

***  1.191 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

000358 



1322 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

121.26 
130.66 
140.38 
150.30 
160.30 
170.26 
180.06 
189.58 
198.70 
207.33 
215.35 
222.67 
224.61 

106.08 
102.67 
100.31 
99.03 
98.84 
99.75 
101.75 
104.81 
108.90 
113.95 
119.93 
126.75 
129.00 

Circle Center At X = 157.0 ; Y = 189.9 and Radius, 91.1 

*** 1.272 *** 

Failure Surface Specified By 12 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

111.16 
120.70 
130.53 
140.51 
150.50 
160.36 
169.97 
179.19 
187.90 
195.98 
203.32 
207.60 

103.19 
100.21 
98.36 
97.66 
98.13 
99.76 

102.53 
106.40 
111.31 
117.20 
124.00 
129.00 

Circle Center At X = 141.5 ; Y = 183.5 and Radius, 85.8 

*** 1.284 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 131.37 108.96 
2 140.83 105.72 
3 150.60 103.60 
4 160.55 102.64 

000359 



5 
6 
7 
8 
9 

10 
11 
12 

Circle 

170.55 
180.46 
190.13 
199.45 
208.28 
216 -49 
223.99 
225.43 

102.85 
104.22 
106.74 
110.38 
115.08 
120.78 
127.40 
129.00 

Center At X = 163.8 ; Y = 188.0 and Radius, 85.4 

*** 1.291 *** 

Failure Surface Specified By 17 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

111.16 
121.03 
130.96 
140.93 
150.92 
160.92 
170.90 
180.85 
190.73 
200.54 
210.25 
219.84 
229.30 
238.60 
247.73 
256.66 
263.06 

103.19 
101.56 
100.38 
99.65 
99.37 
99 * 54 

100.15 
101.22 
102.73 
104.68 
107.07 
109.89 
113.15 
116.82 
120.91 
125.41 
129.00 

Circle Center At X = 152.2 ; Y = 321.8 and Radius, 222.4 

*** 1.301 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 121.26 106.08 
2 131.14 104.50 
3 141.08 103.46 
4 151.07 102.94 



5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

161.07 
171.06 
181.00 
190.87 
200.64 
210.28 
219.77 
229.08 
238.18 
247.05 
251.20 

102.96 
103.51 
104.59 
106.20 
108.33 
110.97 
114.12 
117.78 
121.92 
126 -54 
129.00 

1322 

Circle Center At X = 155.7 ; Y = 290.9 and Radius, 188.0 

*** 1.366 *** 

Failure Surface Specified By 15 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

101.05 
111.05 
121.05 
131.03 
140.98 
150.88 
160.71 
170.47 
180.14 
189.70 
199.14 
208.45 
217.60 
226.59 
227.88 

100.30 
100.16 
100.40 
101.04 
102.06 
103.47 
105.27 
107.45 
110.00 
112.93 
116.23 
119.90 
123.93 
128.31 
129.00 

Circle Center At X = 109.7 ; Y = 356.7 and Radius, 256.6 

*** 1.383 *** 

Point X-Surf Y-Surf 
No. 

1 
2 100.72 97.89 
3 110.61 96.43 

(ft) (ft) 

90.95 100.00 

000361 



1 3 2 2  
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

120.58 
130.58 
140.57 
150.50 
160.32 
170.00 
179.49 
188.75 
197.74 
206.41 
214.74 
221.99 

95.63 
95.50 
96.04 
97.24 
99.10 

101.61 
104.76 
108.54 
112.92 
117.90 
123.44 
129.00 

Circle Center At X = 127.5 ; Y = 245.4 and Radius, 150.0 

***  1.417 ***  

Failure Surface Specified By 16 Coordinate Points 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

101.05 
111.05 
121.05 
131.03 
140.98 
150.89 
160.77 
170.58 
180.33 
190.01 
199.60 
209.09 
218.49 
227.77 
236.92 
236.94 

Circle Center At X = 

Y - Surf 
(ft) 

100.30 
100.33 
100.67 
101.33 
102.30 
103.59 
105.19 
107.10 
109.32 
111.85 
114.68 
117.82 
121.25 
124.97 
128.99 
129.00 

105.2 ; Y = 416.6 and Radius, 316.4 

*** 1.435 *** 

000362 
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**  PCSTABL5 **  1 3 2 2  
by 

Purdue University 

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer's Method of Slices 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Run Date: 01-03-98 
Time of Run: 9 : 13am 
Run By: LIN LIU 
Input Data Filename: G:WASTE625 
Output Filename: G:WASTE625.OUT 
Plotted Output Filename: G:WASTE625.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Waste Pit 6 
Waste Slope - 2.5H to 1V 

BOUNDARY COORDINATES 

3 Top Boundaries 
5 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 . o o  100.00 100.00 100.00 1 
2 100.00 100.00 160.00 124.00 2 
3 160.00 124.00 400.00 124.00 2 
4 100.00 100.00 400.00 100.00 1 
5 . o o  .oo  400.00 . oo  1 

ISOTROPIC SOIL PARAMETERS 

2 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf) (deg) Param. (psf) No. 

000364 



Failure Surface Specified By 11 Coordinate Points 

Point X-Surf Y-Surf 

000365 

a 3 2 2  

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 a .  
Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . oo  100.00 
2 100.00 100.00 
3 180.00 124.00 
4 400.00 124.00 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 145.00 ft. 

Each Surface Terminates Between X = 145.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = . o o  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 



1322 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

83.95 
93.63 

103.54 
113.54 
123.47 
133.15 
142.45 
151.20 
159.27 
166.54 
168.81 

Circle Center At X = 

100.00 
97.48 
96.21 
96.20 
97.45 
99.93 

103.63 
108.46 
114.36 
121.23 
124.00 

108.6 ; Y = 175.2 and Radius, 79.1 

*** 1.412 *** 

Failure Surface Specified By 12 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

83.95 
93.74 

103.68 
113.68 
123.65 
133.50 
143.15 
152.51 
161.50 
170.04 
178.06 
181.53 

100.00 
97.96 
96.86 
96.69 
97.46 
99.16 

101.78 
105.30 
109.67 
114.88 
120.86 
124.00 

Circle Center At X = 110.5 ; Y = 203.0 and Radius, 106.4 

*** 1.463 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 

99.21 100.00 
109.11 98.60 

3 119.11 98.23 
4 129.08 98.87 

000366 



1322 
5 138.95 100.53 
6 148.58 103.20 
7 157.90 106.83 
8 166.80 111.40 
9 175.18 116.85 

10 182.96 123.13 
11 183.83 124.00 

Circle Center At X = 117.8 ; Y = 195.9 and Radius, 97.7 

***  1.490 *** 

Failure Surface Specified By 13 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

76.32 
86.04 
95.94 

105.92 
115.92 
125.85 
135.63 
145.21 
154.49 
163.40 
171.88 
179.87 
182.50 

100.00 
97.68 
96.22 
95.64 
95.94 
97.12 
99.16 
102.06 
105.79 
110.32 
115.61 
121.63 
124.00 

Circle Center At X = 107.5 ; Y = 209.3 and Radius, 113.7 

*** 1.501 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 91.58 100.00 
2 101.37 97.97 
3 111.37 97.76 
4 121.24 99.36 
5 
6 
7 

130.66 102.72 
139.31 107.74 
146.90 114.24 

8 152.31 120.93 

000367 
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Circle Center At X = 107.6 ; Y = 152.5 and Radius, 54.9 

*** 1.502 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

83.95 
93.28 
103.10 
113.10 
122.96 
132.37 
141.04 
148.69 
155.07 
157.62 

100.00 
96.40 
94.51 
94.39 
96.04 
99.41 

104.40 
110.84 
118.54 
123.05 

Circle Center At X = 108.8 ; Y = 150.4 and Radius, 56.2 

*** 1.511 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

83.95 
93.77 

103.76 
113.72 
123 -48 
132.86 
141.67 
149.77 
157.00 
158.37 

100.00 
98.14 
97.63 
98.47 
100.65 
104.13 
108.85 
114.72 
121.63 
123.35 

Circle Center At X = 102.5 ; Y = 171.4 and Radius, 73.7 

***  1.536 *** 

Failure Surface Specified By 7 Coordinate Points 

000368 
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Point X-Surf Y-Surf 
No. (ft) (ft) 

1 99.21 100.00 
, 2  108.98 97.85 
3 118.97 98.32 
4 128.49 101.36 
5 136.90 106.78 
6 143.61 114.19 
7 145.70 118.28 

Circle Center At X = 112.2 ; Y = 135.9 and Radius, 

1.558 *** ***  

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

X-Surf 
(ft) 

83.95 
93.81 

103.80 
113.76 
123.51 
132.90 
141.77 
149.96 
157.35 
158.96 

rcle Center At X = 

Y-Surf 
(ft) 

100.00 
98.35 
97.99 
98.92 
101.13 
104.57 
109.20 
114.93 
121.67 
123.59 

.6 ; Y = 75.3 and Ral 

*** 1.560 *** 

Failure Surface Specified By 9 Coordinate Points 

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 

X-Surf 
(ft) 

106.84 
116.64 
126.63 
136.58 
146.27 
155.49 
164.03 
171.69 

Y-Surf 
(ft) 

102.74 
100.73 
100.21 
101.19 
103.65 
107.52 
112.73 
119.16 

ius, 

080369 
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9 175.96 124.00 

Circle Center At X = 125.1 ; Y = 166.9 and Radius, 66.7 

*** 1.577 *** 

000370 
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**  PCSTABL5 **  1 3 2 2  
by 

Purdue University 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer's Method of Slices 

.. 

----  

Run Date: 01-03-98 
Time of Run: 9 : 44am 
Run By: LIN LIU 
Input Data Filename: G:WASTEGH2 
Output Filename: G:WASTEGH2.0UT 
Plotted Output Filename: G:WASTEGH2.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Waste Pit 6 
Waste Slope - 2H to 1V 

BOUNDARY COORDINATES 

3 Top Boundaries 
5 Total Boundaries 

X-Right Y-Right Soil Type 
(ft) (ft) (ft) Below Bnd 

Boundary X-Left Y-Left 
No. (ft) 

ISOTROPIC SOIL PARAMETERS 

2 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 

(psf) No. No. (pcf) (pcf 1 (psf) (deg) Param. 

000372 



1322  

I 1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 
i a  

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . oo  100.00 
2 100.00 100.00 
3 162.00 124.00 
4 400.00 124.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

300 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 15 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 125.00 ft. 

Each Surface Terminates Between X = 125.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = . o o  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 9 Coordinate Points a 
Point X-Surf Y-Surf 

000373 



1 89.29 100.00 
2 99.04 97.80 
3 109.03 97.25 
4 118.96 98.37 
5 128.57 101.13 
6 137.59 105.46 
7 145.77 111.22 
8 152.87 118.26 
9 156.98 124.00 

Circle Center At X = 107.3 ; Y = 157.1 and Radius, 59.9 

*** 1.169 *** 

Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

89.29 
99 * 01 

109.01 
118.87 
128.22 
136.69 
143.93 
149.67 
150.14 

100.00 
97.68 
97.33 
98.96 

102.51 
107.84 
114.73 
122.92 
124.00 

Circle Center At X = 105.8 ; Y = 147.6 and Radius, 50.3 

*** 1.199 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 98.21 100.00 
2 107.94 97.68 
3 117.86 98.94 
4 126.70 103.62 
5 133.33 111.11 
6 135.94 117.97 

Circle Center At X = 109.4 ; Y = 125.6 and Radius, 27.9 

000374 



*** 1.372 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

98.21 
107.64 
117.53 
127.52 
137.25 
146.36 
154.52 
161.43 
166.84 
167.06 

Circle Center At X = 

***  1.374 

Y-Surf 
(ft) 

100.00 
96.66 
95.17 
95.60 
97.91 

102.04 
107.82 
115.04 
123.45 
124.00 

120.3 ; Y = 147.4 and Radius, 52.3 

*** 

- 
Failure Surface Specified By 10 Coordinate Points 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

80.36 
89.36 
99.10 

109.10 
118.87 
127.96 
135.90 
142.32 
146.91 
147.29 

Circle Center At X = 

***  1.393 

Y-Surf 
(ft) 

100.00 
95.65 
93.37 
93.28 
95.38 
99.57 

105.65 
113.31 
122.20 
123.64 

104.5 ; Y = 138.5 and Radius, 45.4 

*** 

Failure Surface Specified By 11 Coordinate Points 

Point X-Surf Y-Surf 

000375 



1322 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

71.43 
80.78 
90.58 

100.58 
110.50 
120.10 
129.12 
137.34 
144.53 
150.51 
150.99 

Circle Center At X = 

(ft) 

100.00 
96.46 
94.48 
94.09 
95.31 
98.11 

102.42 
108.12 
115.07 
123.09 
124.00 

98.0 ; Y = 156.1 and Radius, 62.0 

*** 1.397 *** 

Point X-Surf 
No. (ft) 

1 107.14 
2 116.89 
3 126.87 
4 136.24 
5 144.21 
6 150.12 
7 151.68 

Circle Center At X = 

Y-Surf 
(ft) 

103.57 
101.36 
102.03 
105.52 
111.56 
119.63 
124.00 

119.6 ; Y = 135.8 and Radius, 34.6 

*** 1.419 *** 

Failure Surface Specified By 7 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 98.21 100.00 
2 107.45 96.17 
3 117.45 95.99 
4 126.82 99.49 
5 134.24 106.18 
6 138.70 115.13 
7 139.08 119.54 

Circle Center At X = 112.9 ; Y = 122.4 and Radius, 26.8 

000376 
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*** 1.444 *** 

Failure Surface Specified By 11 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

71.43 
80.21 
89.69 
99.58 

109.58 
119.36 
128.62 
137.08 
144.46 
150.53 
154.25 

100.00 
95.21 
92.04 
90.59 
90.91 
92.98 
96.75 

102.09 
108.84 
116.78 
124.00 

Circle Center At X = 102.8 ; Y = 147.0 and Radius, 56.5 

*** 1.469 *** 

Failure Surface Specified By 12 Coordinate Points 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

62.50 
72.05 
81.89 
91.88 

101.85 
111.66 
121.16 
130.20 
138.63 
146.34 
153.20 
153.34 

Circle Center At X = 

Y-Surf 
(ft) 

100.00 
97.03 
95.26 
94.73 
95.43 
97.37 

100.50 
104.79 
110.15 
116.53 
123.80 
124.00 

91.2 ; Y = 175.4 and Radius, 80.7 

*** 1.498 *** 

000377 



>
 

F
 

0
 

I
 

m
 

c, 

4
 I 

c, 
iT E 

I 
I 

0
 

5: 
a 

r
 

I 

5: 

I
 

I I I
 

I I I I I I I
 

li I
 

I
 

I I
 

I I \ I
 

!5 

\ 

'3
2

2
 

0
 

0
 
t
 

0
 

v
)
 

0
 

0
 

0
 

m 5: cv 0
 

'0
 

cv 5: r 0
 

0
 

F
 

0
 

0
0
0
3
7
8
 



**  PCSTABL5 ** 

by 
Purdue University 

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer's Method of Slices 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Run Date: 01-03-98 
Time of Run: 9:30am 
Run By: LIN LIU 
Input Data Filename: G : BURN2 5H 
Output Filename: G:BURN25H.OUT 
Plotted Output Filename: G:BURN25H.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Burn Pit 
Waste Slope - 2.5H to 1V 

BOUNDARY COORDINATES 

- - - - -  . -  

3 Top Boundaries 
5 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

ISOTROPIC SOIL PARAMETERS 

I 2 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf 1 (deg) Param. (psf) No. 

000379 
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I 1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED ’ 

I Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 -00 100.00 
2 100.00 100.00 
3 205.00 121.00 
4 400.00 121.00 

^ - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X = .oo  ft. 

and X = 150.00 ft. 

Each Surface Terminates Between X = 150.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .OO ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 11 Coordinate Points 

Point X-Surf Y - Surf 

000380 



1 3 2 2  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

86.84 
96.52 

106.44 
116.44 
126.37 
136.07 
145.39 
154.19 
162.33 
169.68 
174.12 

100.00 
97.48 
96.19 
96.15 
97.35 
99.78 
103.40 
108.15 
113.96 
120.74 
126.00 

Circle Center At X = 111.8 ; Y = 176.1 and Radius, 80.1 

*** 1.611 *** 

Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

102.63 
112.30 
122.27 
132.23 
141.89 
150.97 
159.19 
166.30 
171.99 

101.05 
98.50 
97.65 
98.53 

101.11 
105.30 
111.00 
118.02 
126.00 

Circle Center At X = 122.2 ; Y = 155.6 and Radius, 58.0 

*** 1.688 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 86.84 100.00 
2 96.63 97.96 
3 106.57 96.85 
4 116.57 96.67 
5 126.54 97.42 
6 136.40 99.09 
7 146.06 101.68 

000381 



1 3 2 2  
8 155.43 105.16 
9 164.45 109.50 

10 173.01 114.66 
11 181.06 120.59 
12 187.13 126.00 

Circle Center At X = 113.5 ; Y = 203.8 and Radius, 107.2 

*** 1.689 *** 

Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

94.74 
104.53 
114.53 
124.41 
133.85 
142.55 
150.22 
156.62 
157.39 

100.00 
97.97 
97.73 
99.29 

102.58 
107.52 
113.93 
121.61 
122.95 

Circle Center At X = 110.9 ; Y = 153.2 and Radius, 55.6 

*** 1.696 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

86.84 
96.67 

106.65 
116.62 
126.39 
135.78 
144.62 
152.76 
160.05 
163.26 

100.00 
98.14 
97.61 
98.43 

100.58 
104.02 
108.69 
114.50 
121.35 
125.30 

Circle Center At X = 105.6 ; Y = 172.0 and Radius, 74.4 

*** 1.713 *** 

000382 



1 3 2 2  

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

86.84 
96.17 

105.98 
115.98 
125.86 
135.32 
144.08 
151.87 
158.44 
162.96 

100.00 
96.40 
94.47 
94.28 
95.82 
99.06 

103.89 
110.17 
117.70 
125.19 

Circle Center At X = 112.1 ; Y = 151.5 and Radius, 57.4 

*** 1.716 *** 

Failure Surface Specified By 13 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

78.95 
88.68 
98.57 

108.55 
118.55 
128 -48 
138.28 
147.86 
157.16 
166.10 
174.61 
182.64 
187.95 

100.00 
97.68 
96.22 
95.62 
95.90 
97.05 
99.06 

101.92 
105.60 
110.08 
115.32 
121.28 
126.00 

Circle Center At X = 110.4 ; Y = 210.2 and Radius, 114.6 

*** 1.726 *** 

Failure Surface Specified By 9 Coordinate Points 

000383 
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Point X-Surf Y-Surf 
No. (ft) (ft) 

102.63 
112.26 
122.24 
132.15 
141.62 
150.24 
157.68 
163.64 
165.54 

101.05 
98.36 
97.65 
98.93 

102.17 
107.24 
113.91 
121.94 
126.00 

Circle Center At X = 120.8 ; Y = 147.5 and Radius, 49.9 

*** 1.729 *** 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

94.74 
103.97 
113.71 
123.69 
133.64 
143.30 
152.39 
160.69 
167.96 
174.01 
176.43 

Circle Center At X = 

***  

Y-Surf 
(ft) 

100.00 
96.17 
93.89 
93.24 
94.24 
96.84 

101.00 
106.58 
113.44 
121.41 
126.00 

122.6 ; Y = 154.2 and Radius, 60.9 

1.732 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 86.84 100.00 
2 96.71 98.35 
3 106.70 97.98 
4 116.66 98.90 
5 126.42 101.08 
6 135.82 104.49 



1 3 2 7  
7 144.70 109.08 
8 152.92 114.77 
9 160.35 121.47 

10 163.84 125.54 

C i r c l e  C e n t e r  At X = 104.6 ; Y = 175.9 and R a d i u s ,  77.9 

*** 1.736 *** 

000385 
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** PCSTABL5 **  
1329  

lo  by 
Purdue University 

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer’s Method of Slices 

Run Date: 01-03-98 
Time of Run: 9 : 53am 
Run By: LIN LIU 
Input Data Filename: G : BURN2H 
Output Filename: G : BURN2H. OUT 
Plotted Output Filename: G:BURN2H.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Burn Pit 
Waste Slope - 2H to 1V 

I BOUNDARY COORDINATES 

3 Top Boundaries 
i 5 Total Boundaries 

- - -  

X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

Boundary X-Left Y-Left 

1 . oo  100.00 
2 100.00 100.00 
3 152.00 126.00 
4 100.00 100.00 
5 . o o  .oo  

. - - - _ - - - _ _ - - - - - - - - - - - - - - - - - - - - -  

100.00 
152.00 
400.00 
400.00 
400.00 

_ _ _ _ - - - - - -  

100.00 
126.00 
126.00 
100.00 

. o o  
- - - - - - - 

I ISOTROPIC SOIL PARAMETERS 

2 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore 
Type Unit Wt. Unit Wt. Intercept Angle Pressure 
No. (pcf) (pcf 1 (psf (deg) Param. 

1 140.0 149.8 . o  33.0 . o o  
2 121.0 121.0 240.0 21.0 . oo  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Pressure Piez. 
Constant Surface 

(psf No. 

. o  1 

. o  1 



1 3 2 2  
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED . .  

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . oo  100.00 
2 100.00 100.00 
3 184.00 121.00 
4 400.00 121.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

360 Trial Surfaces Have Been Generated. 

a 

- - - - - -  

a 

. -  

20 Surfaces Initiate From Each Of 18 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 140.00 ft. 

Each Surface Terminates Between X = 140.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = . o o  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * 

Failure Surface Specified By 10 Coordinate Points 

. - -  

Point X-Surf Y-Surf 

000?88 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

90.59 
100.27 
110.24 
120.19 
129.83 
138.85 
146.99 
153.99 
159.65 
159.73 

100.00 
97.48 
96.69 
97.65 

100.32 
104.62 
110.43 
117.57 
125.82 
126.00 

Circle Center At X = 109.8 ; Y = 153.9 and Radius, 57.3 

*** 1.382 *** 

Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

90.59 
100.41 
110.41 
120.21 
129.44 
137.74 
144.82 
150.39 
150.49 

100.00 
98.14 
98.21 

100.22 
104.07 
109.64 
116.71 
125.01 
125.25 

Circle Center At X = 105.0 ; Y = 149.4 and Radius, 51.5 

***  1.466 *** 

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 82.35 100.00 
2 92.08 97.68 
3 102.01 96.50 
4 
5 
6 
7 141.09 103.27 
8 150.05 107.72 

112.01 96.48 
121.95 97.61 
131.68 99.88 

000389 
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9 158.43 113.17 
10 166.13 119.56 
11 172.27 126.00 

Circle Center At X = 107.2 ; Y = 182.7 and Radius, 86.3 

*** 1.469 *** 

Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

90.59 
100.45 
110.45 
120.23 
129.46 
137.81 
144.99 
150.75 
150.89 

100.00 
98.35 
98.57 
100.64 
104.50 
110.00 
116.96 
125.13 
125.45 

Circle Center At X = 104.3 ; Y = 151.7 and Radius, 53.5 

***  1.478 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

90.59 
99.92 

109.83 
119.77 
129.17 
137.48 
144.24 
149.05 
150.04 

100.00 
96.40 
95.11 
96.22 
99.65 
105.20 
112.58 
121.34 
125.02 

Circle Center At X = 110.2 ; Y = 137.0 and Radius, 41.9 

***  1.496 *** 

000390 
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Failure Surface Specified By 12 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

74.12 
83.52 
93.28 

103.24 
113.23 
123.10 
132.70 
141.87 
150.45 
158.32 
165.36 
169.50 

100.00 
96.60 
94.41 
93.47 
93.79 
95.37 
98.19 

102.19 
107.31 
113.48 
120.59 
126.00 

I Circle Center At X = 105.7 ; Y = 172.6 and Radius, 79.1 

I *** 1.543 *** 

Failure Surface Specified By 9 Coordinate Points 

~0 
Point X-Surf Y-Surf 
No. (ft) (ft) 

98.82 
108.06 
117.93 
127.90 
137 -45 
146.05 
153.25 
158.66 
161.24 

100.00 
96.17 
94.56 
95.27 
98.25 

103 -35 
110.29 
118.70 
126.00 

I Circle Center At X = 119.9 ; Y = 137.7 and Radius, 43.2 

I 1.573 *** *** 

I Failure Surface Specified By 8 Coordinate Points 

‘ 0  1 
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 107.06 103.53 
2 116.76 101.11 

000391 



3 126.76 100.93 
4 136.55 102.98 
5 
6 
7 

145.63 107.17 
153.54 113.28 
159.89 121.01 

1322 

8 162.38 126.00 

Circle Center At X = 122.6 ; Y = 145.2 and Radius, 44.5 

*** 1.620 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

6 
7 
8 
9 

10 
11 
12 
13 

65.88 
75.24 
84.94 
94.86 
104.86 
114.80 
124.54 
133.94 
142.87 
151.22 
158.85 
165.67 
167.63 

100.00 
96.46 
94.05 
92.81 
92.74 
93.85 
96.13 
99.53 

104.03 
109.54 
116.00 
123.32 
126.00 

Circle Center At X = 100.4 ; Y = 177.3 and Radius, 84.6 

*** 1.623 *** 

Failure Surface Specified By 12 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

74.12 
83.12 
92.67 

102.55 
112.55 
122.45 
132.04 
141.10 
149.44 
156.88 

100.00 
95.65 
92.67 
91.13 
91.06 
92.46 
95.30 
99 * 53 

105.04 
111.72 

000392 



11 
12 

163.26 
167.23 

119 -43 
126.00 

Circle Center At X = 108.0 ; Y = 158.6 and Radius, 67.7 

***  1.629 *** 

000393 
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**  PCSTABL5 **  

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer's Method of Slices 

Run Date: 01-03-98 
Time of Run: 9 : 57am 
Run By: LIN LIU 
Input Data Filename: G:BURN215 
Output Filename: G:BURN215.0UT 
Plotted Output Filename: G:BURN215.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Burn Pit 
Waste Slope - 1.5H to 1V 

BOUNDARY COORDINATES 

3 Top Boundaries 
5 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

ISOTROPIC SOIL PARAMETERS 

2 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf) (psf) (deg) Param. (psf 1 No. 

000395 



1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 
e 

1322 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X - Wa ter Y-Water 
No. (ft) (ft) 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

300 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 15 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 130.00 ft. 

Each Surface Terminates Between X = 130.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .oo  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 8 Coordinate Points 

Point X-Surf Y-Surf 

000296 



. -  

No. 

1 
2 
3 

,. 4 
5 
6 
7 
8 

92.86 
102.59 
112.58 
122.25 
130.99 
138.27 
143.65 
145.47 

100.00 
97.68 
97.82 
100.39 
105.26 
112.11 
120.53 
126.00 

Circle Center At X = 107.0 ; Y = 138.0 and Radius, 

*** 1.168 *** 

Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

83.57 
93.35 
103.34 
113.24 
122.73 
131.51 
139.31 
145.87 
149.03 

100.00 
97.89 
97.54 
98.96 

102.11 
106.90 
113.16 
120.70 
126.00 

Circle Center At X = 100.3 ; Y = 153.7 and Radius, 

*** 1.189 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

92.86 
102.58 
112.58 
122.42 
131.68 
139.95 
146.90 
152.22 
152.86 

100.00 
97.68 
97.41 
99.21 

102.99 
108.60 
115.79 
124.26 
126.00 

40.6 



1 3 2 2  
Circle Center At X = 108.9 ; Y = 145.6 and Radius, 48.3 

*** 1.202 *** 

Failure Surface Specified By 10 Coordinate Points 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

83.57 
92.95 
102.84 
112.82 
122.49 
131.43 
139.27 
145.69 
150.41 
150.61 

Circle Center At X = 

***  1.248 

Y-Surf 
(ft) 

100.00 
96.53 
95.04 
95.59 
98.16 

102.64 
108.85 
116.52 
125.33 
126.00 

105.1 ; Y = 143.9 and Radius, 48.9 

*** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

92.86 
102.19 
112.17 
121.88 
130.45 
137.09 
141.20 
141.93 

100.00 
96.40 
95.75 
98.11 
103.26 
110.74 
119.86 
126.00 

Circle Center At X = 109.3 ; Y = 128.7 and Radius, 33.1 

*** 1.266 *** 

Failure Surface Specified By 7 Coordinate Points 

Point X-Surf Y-Surf 

000398 



1 102.14 101.43 
2 112.12 100.79 
3 121.90 102.89 
4 130.75 107.55 
5 138.00 114.44 
6 143.11 123.04 
7 143.90 126.00 

Circle Center At X = 109.4 ; Y = 137.2 and Radius, 36.5 

*** 1.350 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

74.29 
83.59 
93.35 

103.33 
113.29 
122.96 
132.12 
140.54 
148.00 
154.32 
157.30 

100.00 
96.33 
94.16 
93.56 
94.53 
97.06 

101.07 
106.47 
113.13 
120.88 
126.00 

Circle Center At X = 102.2 ; Y = 157.0 and Radius, 63.4 

*** 1.353 *** 

Failure Surface Specified By 11 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

65.00 
74.57 
84.44 
94.43 

104.39 
114.15 
123.55 
132.43 
140.65 

100.00 
97.10 
95.46 
95.09 
96.00 
98.18 
101.59 
106.18 
111.87 

000399 



1,328 
10 148.08 118.56 
11 154.46 126.00 

Circle Center At X = 92.3 ; Y = 173.0 and Radius, 77.9 

***  1.386 *** 

Point X-Surf 
No. (ft) 

1 92.86 
2 102.82 
3 112.63 
4 121.49 
5 128.70 
6 133.67 
7 133.99 

Circle Center At X = 

*** 1.389 

Y-Surf 
(ft) 

100.00 
99 * 11 
101.06 
105.69 
112.62 
121.30 
122.66 

100.9 ; Y = 134.3 and Radius, 35.2 

*** 

Failure Surface Specified By 12 Coordinate Points 

Point X-Surf 
No. (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

74.29 
83.56 
93.27 
103.21 
113.21 
123.05 
132.56 
141.53 
149.81 
157.22 
163.63 
165.83 

Circle Center At X = 

*** 1.444 

Y-Surf 
(ft) 

100.00 
96.26 
93.85 
92.82 
93.18 
94.94 
98.04 
102.45 
108.06 
114.77 
122.45 
126.00 

105.6 ; Y = 164.3 and Radius, 71.5 

*** 

000400 
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I 3 2 2  
**  PCSTABL5 **  

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer-s Method of Slices 

Run Date: 01-03-98 
Time of Run: 10 :44am 
Run By: LIN LIU 
Input Data Filename: G:CLWELLH3 
Output Filename: G:CLWELLH3.0UT 
Plotted Output Filename: G:CLWELLH3.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Clearwell 
Waste Slope - 3H to 1V 

BOUNDARY COORDINATES 

3 Top Boundaries 
5 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 -00 100.00 100.00 100.00 1 
2 100.00 100.00 145.00 115.00 2 
3 145.00 115.00 400.00 115.00 2 
4 100.00 100.00 400.00 100.00 1 
5 . o o  . o o  400.00 . oo  1 

ISOTROPIC SOIL PARAMETERS 

2 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf ) (deg) Param. (psf 1 No. 

000402 



I 1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
~@ 

Unit Weight of Water = 62.40 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . o o  100.00 
2 100.00 100.00 
3 167.50 115.00 
4 400.00 115.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

360 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 18 Points Equally Spaced 
Along The Ground Surface Between X = . o o  ft. 

and X = 140.00 ft. 

Each Surface Terminates Between X = 140.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At which A Surface Extends Is Y = .OO ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 7 Coordinate Points 

Point X-Surf Y-Surf 

000403 



1 107.06 102.35 
2 116.65 99.53 
3 126.65 99.27 
4 136.37 101.60 
5 145.17 106.37 
6 152.43 113.24 
7 153.52 115.00 

Circle Center At X = 122.6 ; Y = 137.5 and Radius, 38.4 

*** 1.478 *** 

Failure Surface Specified By 8 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

90.59 
100.45 
110.45 
120.34 
129.86 
138.78 
146.87 
148.62 

100.00 
98.35 
98.28 
99.80 

102.85 
107.37 
113.25 
115.00 

Circle Center At X = 105.9 ; Y = 161.2 and Radius, 63.1 

*** 1.570 *** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Failure Surface Specified By 8 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 .  90.59 100.00 
2 100.41 98.14 
3 110.41 97.94 
4 120.30 99.40 
5 129.82 102.48 
6 138.69 107.10 
7 146.66 113.13 
8 148.43 115.00 

Circle Center At X = 106.6 ; Y = 157.8 and Radius, 60.0 

000404 
c 
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*** 1.586 *** 

Failure Surface Specified By 10 Coordinate Points 
e 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

90.59 
100.38 
110.34 
120.34 
130.24 
139.93 
149.28 
158.16 
166.47 
166.67 

100.00 
97.96 
97.05 
97.28 
98.63 

101.11 
104.66 
109.26 
114.83 
115.00 

Circle Center At X = 113.4 ; Y = 185.0 and Radius, 88.0 

*** 1.640 *** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Failure Surface Specified By 9 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

90- 59 100.00 
100.27 97.48 
110.22 96.49 
120.20 97.05 
129.98 99.14 
139.32 102.72 
147.99 107.70 
155.80 113.95 
156.75 115.00 

Circle Center At X = 111.6 ; Y = 161.1 and Radius, 64.6 

*** 1.652 *** 

Failure Surface Specified By 6 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

000405 



- - - - - - - - -  

I 

1 107.06 102.35 
2 116.26 98.44 
3 126;26 98.37 
4 135.52 102.15 
5 142.62 109.19 
6 145.05 115.00 

Circle Center At X = 121.4 ; Y = 123.4 and Radius, 

***  1.719 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

25.5 

1 115.29 105.10 
2 124.06 100.28 
3 134.02 99.43 
4 143 -47 102.69 
5 150.79 109.51 
6 153.14 115.00 

Circle Center At X = 131.0 ; Y = 123.4 and Radius, 24.1 

*** 1.794 *** 

Failure Surface Specified By 7 Coordinate Points 

Point X-Surf 
No. (ft) 

1 107.06 
2 117.02 
3 126.99 
4 136.71 
5 145.90 
6 154.35 
7 155.52 

Circle Center At X = 

Y-Surf 
(ft) 

102.35 
101.51 
102.28 
104.66 
108.59 
113.95 
115.00 

117.2 ; Y = 163.1 and Radius, 61.5 

*** 1.797 *** 



1322  

Point X-Surf Y - Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

82.35 
92.08 

101.99 
111.99 
121.96 
131.82 
141.46 
150.78 
159.69 
168.10 
168.56 

100.00 
97.68 
96.35 
96.02 
96.71 
98.39 

101.05 
104.68 
109.22 
114.63 
115.00 

Circle Center At X = 110.2 ; Y = 195.3 and Radius, 99.3 

*** 1.867 *** 

Failure Surface Specified By 8 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 

90.59 
99.92 

109.81 
119.78 
129.35 
138.05 
145.46 
148.81 

100.00 
96.40 
94.93 
95.67 
98.57 

103.51 
110.22 
115.00 

Circle Center At X = 111.5 ; Y = 140.2 and Radius, 45.3 

*** 1.905 *** 

000407 
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1 3 2 2  - -  * *  PCSTABL5 **  
bv 

--Slope Stability Analysis-- 
Simplified Janbu, Simplified Bishop 

or Spencer's Method of Slices 

Run Date: 01-03-98 
Time of Run: 10 :40am 
Run By: LIN LIU 
Input Data Filename: G:CLWELL25 
Output Filename: G:CLWELL25.OUT 
Plotted Output Filename: G:CLWELL25.PLT 

PROBLEM DESCRIPTION WPRAP Waste Stability - Clearwell 
Waste Slope - 2.5H to 1V 

BOUNDARY COORDINATES 

3 Top Boundaries 
5 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

ISOTROPIC SOIL PARAMETERS 

2 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf 1 (psf 1 (deg) Param. (psf) No. 

000409 



1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water = 62.40 
e 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 . o o  100.00 
2 100.00 100.00 
3 153.25 115.00 
4 400.00 115.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

360 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 18 Points Equally Spaced 
Along The Ground Surface Between X = .oo ft. 

and X = 124.00 ft. 

Each Surface Terminates Between X = 124.00 ft. 
and X = 400.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = - 0 0  ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method * * 

Failure Surface Specified By 7 Coordinate Points 

Point X-Surf Y-Surf 

000~10 
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1 94.82 100.00 
2 104.73 98.60 
3 114.72 98.83 

. 4  124.55 100.66 
5 133.96 104.06 
6 142.69 108.94 
7 150.30 115.00 

e 

Circle Center At X = 108.4 ; Y = 160.1 and Radius, 61.6 

*** 1.181 *** 

Failure Surface Specified By 6 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 102.12 100.85 
2 111.92 98.84 
3 121.87 99.82 
4 131.09 103.68 
5 138.76 110.10 
6 141.94 115.00 

Circle Center At X = 113.7 ; Y = 132.3 and Radius, 33.5 
e 

l * **  1.213 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 102.12 100.85 
2 111.77 98.24 
3 121.74 99.01 
4 130.89 103.05 
5 138.17 109.91 
6 140.78 115.00 

I Circle Center At X = 114.5 ; Y = 127.7 and Radius, 29.6 

*** 1.280 *** 



1 3 2 2  
Failure Surface Specified By 6 Coordinate Points 

Point 
No. (ft) (ft) 

X-Surf Y-Surf 

1 102.12 100.85 
2 112.05 99.65 
3 121.95 101.06 
4 131.14 104.98 
5 139.02 111.15 
6 141.91 115.00 

Circle Center At X = 111.6 ; Y = 138.0 and Radius, 38.3 

*** 1.286 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

94.82 
104.76 
114.76 
124.74 
134.63 
144.34 
153.82 
162.98 
171.43 

100.00 
98.91 
98.68 
99.33 

100.84 
103.20 
106.39 
110.39 
115.00 

Circle Center At X = 112.3 ; Y = 213.8 and Radius, 115.1 

*** 1.321 *** 

Failure Surface Specified By 6 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 109.41 103.76 
2 118.60 99.81 
3 128.60 100.08 
4 
5 
6 

137.56 104.51 
143.84 112.30 
144.52 115.00 

Circle Center At X = 123.0 ; Y = 122.7 and Radius, 23.3 

0 0 0 4  12 
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*** 1.397 *** 

Point X-Surf Y-Surf 
No. (ft) (ft) 

80.24 
90.03 
99.99 
109.98 
119.86 
129.48 
138.69 
147.37 
153.18 

100.00 
97.96 
97.12 
97.49 
99.06 
101.81 
105.70 
110.67 
115.00 

I Circle Center At X = 102.0 ; Y = 179.9 and Radius, 82.8 

I *** 1.510 *** 

~0 
Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

80.24 
89.97 
99.91 

109.91 
119.83 
129.52 
138.85 
147.69 
155.90 
156.55 

100.00 
97.72 
96.61 
96.70 
97.99 
100.44 
104.04 
108.72 
114.43 
115.00 

Circle Center At X = 104.2 ; Y = 180.2 and Radius, 83.7 

*** 1.565 *** 
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Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 

102.12 100.85 
111.70 97.97 

. 3  121.32 100.68 
4 127.99 108.13 
5 128.54 111.42 

Circle Center At X = 111.9 ; Y = 115.9 and Radius, 17.9 

*** 1.620 *** 

Failure Surface Specified By 7 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 109.41 103.76 
2 119.31 102.33 
3 129.31 102.58 
4 139.12 104.50 
5 148.48 108.03 
6 157.11 113.08 
7 159.39 115.00 

Circle Center At X = 122.8 ; Y = 161.7 and Radius, 59 

*** 1.627 *** 

.5 
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0 

(b) 

3.14 The problem of baaring capacity of shallow footing. 

solution available (Prandtl. 1921; Reissner, 1924) in- 
dicates that the failure pattern should consist of three 
zones: I, 11, and 111. Zone I is an active Rankine zone, 
which pushes the radial Prandtl zone I1 sideways and the 
passive Rankine zone I11 in an upward direction. The lower 
boundary ACDE of the displaced soil mass is composed of 
two straight lines AC and DE, inclined at 45' + 412 and 
45' - 4/2, respectively, to the horizontal. The shape of the 
connecting curve CD depends on the angle 4 and on the 
ratio yB/q. For yB/q + 0 ("weightless mil") the curve be- 
comes a logarithmic spiral which for y = 0 degenerates into 
a circle. In the general case ('yB # 0 )  the curve lies between 
a spiral and a circle, as long as (6 # 0. For a frictionless soil 
(4 0) the curve is always a circle. All these findins have 
been confirmed experimentally (De Beer and Vesid;, 19581, 
though the angle JI may be slightly larger than 45' + 4/2, at 
least for long rectangular footings on the surface of sand. . A closed analytical solution of this problem, as posed, 
has not yet been found and probably will not be found, ex- 
cept for special cases. For weightless soil (7 = 0), Prandtl 
and Reissner have found that: 

(3.5) 

where N, and Nq are dimensionless bearing capacity factors, 

N~ = en tan Q tan' (n/4 + 4/21 

N, = (Nq - 1) cot 0 (3.6) 

umerical values of these factors are dven in Table 3.1 
own graphically in Fig. 3.15. 

ohesionless soil without overburden ( c  = 0,q = 0)  it 

- 

@ .  NC Nq N7 NqlNc tan@ 

0.00 1 3 2 2  0 5.14 1 .00 0.00 
1 5.38 1.09 0.07 
2 5.63 1.20 0.15 
3 5.90 1.31 0.24 
4 6.19 1 A3 0.34 
5 6.49 1 5 7  0.45 

6 6.81 1.72 0.57 
7 7.16 1.88 0.71 
8 7.53 2.06 0.86 
9 7.92 2.25 1.03 

10 8.35 2.47 1.22 

11 8.80 2.71 1 A4 
12 9.28 2.97 1.69 
13 9.81 3.26 1.97 
14 10.37 3.59 2.29 
15 1o.m 3.94 2.65 

16 11.63 4.34 3.06 
17 1234 4.77 3.53 
18 13.10 5.28 4.47 
19 13.93 5.80 4.68 
20 14.03 6.40 5.39 

21 15.82 7.07 6.a. 
22 16.88 7.82 
23 
24 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
46 
46 
47 
48 
49 
60 

m 
18.05 
19.32 
20.72 

22.25 
23.94 
25.80 
27.86 
30.14 
32.67 
35.49 
38.64 
42.16 
46.12 

50.59 
55.63 
61.35 

75.31 

83.86 
93.71 

105.1 1 
11837 
133.88 

152.10 
173.64 
199.26 
229.93 
266.89 

67.87 

8.66 
9.60 

10.66 

11.85 
13.20 
14.72 
16.44 
18.40 
20.63 
23.18 
26.09 
29.44 
33.30 

42.92 
48.93 
55.96 
64.20 

73.90 
85.38 
99.02 

116.31 
134.88 

168.51 
187.21 
222.31 
265.51 
31 9.07 

37.75, 

~ 

7.13 
8.20 
9.44 

10.88 

12.54 
14.47 
16.72 
19.34 
22.40 
25.99 
30.22 
35.19 
41.08 
48.03 

56.31 
66.19 
78.03 
92.26 

109.41 

130.22 
155.66 
186.54 
224.64 
271.76 

330.35 
403.67 
496.01 
61 3.16 
762.89 

0.20 
0.20 
0.21 
0.22 
0.23 
0.24 

0.25 
0.26 
a27 
0.28 
0.30 

0.31 
0.32 

'0.33 
0.35 
0.36 

0.39 
0.40 
0.42 
0.43 

0.45 
0.46 
0.48 
0.50 
0.5 1 

0.53 
0.55 
0.57 
0.50 
0.61 
0.63 
0.66 
0.68 
0.70 
0.72 

0.75 
0.77 
0.80 
0.82 
0.85 

0.88 
0.91 
0.94 
0.97 
1.01 

1.04 
1.06 
1.12 
1.15 
1.20 

0.37 

. -  
0.02 
0.03 
0.05 
0.07 
0.09 

0.1 1 
0.1 2 
0.14 
0.16 
0.18 

0.19 

0.23 
0.25 
0.27 
0.29 
0.31 
432 
0.34 
0.36 

a38 
0.40 
0.42 
0.45 

0.49 
0.51 
0.53 

0.58 
0.60 
0.62 
0.66 
0.67 
0.70 

0.73 
0.75 
0.78 
0.81 
0.84 

0.87 
0.90 
0.93 
0.97 
1 .00 

1.04 
1.07 
1.11 
1.15 
1.19 

0.21 

a47 

0.56 

can be shown that: 

qo = 4 YBN~ (3.7) 

where N7 is again a dimensionless bearing capacity factor 
which can be evaluated only numerically. This factor varies 
sharply with angle JI. The numerical values shown by 
dashed lines in Fig. 3.15 are taken from an analysis made 
by Caquot and KCrisel (1953) under assumption that JI = 
45O + $42. It-can beshown (VesiC, 1970) that these values 
of N7.can be approximated with an error on the safe side 
(not exceeding 10 percent for 1S0 < 4 < 45O and not ex- 
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Uranium-235/ 
Uranium-236 

(PCW 
7 

1,302 

17 

127 

H. I 

Depleted Weight 

Percent WAC Factor U raniu m-235 

0.37 0.54 

5.22 1.23 

0.38 0.56 

0.17 0.59 

Appendix H 
Waste Acceptance Criteria Factor Calculations 

2 

3 

4 

5 

Blending Schemes 

~~ ~ ~ 

3,681 3,033 

690 365 

11,834 1,618 

746 642 

Waste blending will be performed to provide mixtures qualifying as “depleted.” In response, IT 
Corporation (IT) has calculated Waste Acceptance Criteria (WAC) factors to utilize the uranium- 
depleted Maximum Average Waste Concentration (MAWC) of 1 10,OOO picocuries per gram (pCi/g). 
IT’S calculation of the percent Uranium-235 is based on the average activity of uranium isotopes in 
each of the pits as averaged from the Characterization Investigation Study (CIS) and Remedial 
Investigatiofleasibility Study (RI/FS) data and summarized below. A more detailed discussion on 
the basis for the uranium enrichmenVdepletion determination is provided in Section H-2. 

Burn Pit 

Clearwell 

I I I 

444 367 

736 390 

Number 

26 

126 

I 1 I 2,924 I 565 

0.92 0.20 

2.59 0.56 

I 6 I 15,734 I 2,740 

24 I 0.51 I 0.52 I 
484 I 0.48 I 0.32 I 

The approach to WAC factors has been incorporated into this blending plan to assure that all waste 
mixtures qualify as “depleted.” The overriding pit wastes affecting the blending plan are in Waste 
Pit Nos. 2 and 4. Waste Pit No. 2 is enriched and Waste Pit No. 4 is very depleted. Waste Pit No. 4 
provides the primary depleted uranium source for blending with enriched sources. Although the 
Burn Pit and the Clearwell are enriched, the uranium concentration and total quantities are low. 
When the waste is blended to assure that the waste mixtures qualify as depleted, the WAC factors 
sum of fractions are substantially reduced. As seen in the table above, all WAC factors for the pit 
waste, excluding Waste Pit No. 2, are below 0.6. Blending with low contamination sources, such 
as the cover, liners, and subsoils, will further reduce the WAC factors of shipped waste, but will not 
help in blending to assure the waste mixtures qualify as depleted. 

PTx12-09-98 (W29)MrP (6.1 v73481 :Excavate.ApH H- 1 
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Once the wastes are blended so that the resulting mixtures qualify as depleted, the WAC factor for 
each pit source (except Waste Pit No. 2) is less than 0.6. The blending of Waste Pit No. 2 will bring 
the resulting WAC factor (sum of fractions) of the blend to below the specified limits. 

0 

Other components of the blending plan include moisture content blending for optimization of the 
drier thermal loading, bulk density blending, and sequencing of the blending requirements to assure 
that a logical and cost-effective excavation sequence is provided at the pits. High moisture content 
pits, such as Waste Pit Nos. 3 and 5 wastes, are blended with lower moisture content pit wastes to 
provide a steady thermal load to the dryer. 

Table H-1 shows the pit waste blending plan to meet the depleted uranium and other requirements. 
The blending plan controls the pit excavation sequence and supports an orderly closure of pits 
inward from the southern site boundary. 

In developing the blending plan for the depleted uranium, IT assumed that the liner materials 
contained 20 percent and the subsoils 2 percent of the contamination of the associated pit’s waste. 
For example, due to this assumption, Waste Pit No. 4 material will be blended with the Clearwell 
subsoils in Phase 19 to assure the resulting mixture qualifies as depleted. 

Selected materials will be accumulated in the waste processing building for impending blends. 
Waste Pit No. 4 waste will be accumulated during Phase 10 for use later as a depleted uranium 
source in Phases 18 and 19. The Material Handling Building provides sufficient storage for these 
accumulated quantities (Le., less than 2,000 tons). Since the storage area is inside the Material 
Handling Building, run-odrunoff should not be a concern. 

Table H-2 summarizes the specified Commercial Disposal Facility (CDF) WAC for radiological 
isotopes. This criteria was used with the pit analytical information, as provided in Table H-5, to 
calculate a total WAC factor for each pit. Table H-4 uses the pit quantities to calculate the analytical 
weight percentage for each pit. The results of this evaluation are summarized in Table H-3. The 
analytical weighted WAC factor is used to control the blending plan provided in Table H- 1. 

Material from different pits will be blended by physically mixing with front-end loaders, then mixing 
in the dryer processing. Waste from the two pits will be delivered to separate bays at the Material 

a PT102-09-98 (09:29)MrP (6.1)n73481 :Excavate.ApH H-2 
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Handling Building. The material will be removed from the receiving bays and alternatively 
transferred to blending or feed bins to allow the front-end loader to spread and mix the two materials. 

H.2 Basis for Uranium EnrichmenVDepletion Determination- 
The project requirements specify that the waste materials shipped to the CDF qualify as depleted; 
that the percent of Uranium-235 within the total uranium present (isotopic weight percent) must be 
~ 0 . 7 2  (10 Code of Federal Regulations [CFR] 20 Part B). The available analytical data and method 
used to calculate the isotopic weight percent has been reviewed and it has been concluded that the 
choice of pit analytical data sets greatly influences the determination of enriched or depleted status 
for the waste material. 

There have been at least three rounds of data 
gathering to characterize the waste pits. These 
data were included in the 1994 Remedial 
Investigation Report as well as the 1996 
Assessment of Radiological Hazards Associated 
with the Operable Unit 1 Remedial Design. 
Furthermore, the remedial investigation data 
were also used. There are thus at least seven 
sets of data, each consistent within themselves, 
which may be considered as input for uranium 
enrichment calculations. 

Uranium Isotope Evaluation Conclusions 

Uranium data sets are extremely variable. 

High data variability is probably due to inhomo- 
geneity in pit waste materials. 

Combined set of CIS and RVFS data will be 
used for the Waste Pits Remedial Action 
Project. 

Flexibility in the waste blending plan is required 
for responsiveness to actual waste character- 
istics encountered. 

CIS Radiological Data. These data were gathered for each pit during the CIS carried out in 1986 
and 1987. A combination of these data for each pit was produced for the 1994 Remedial 
Investigation Report. 

RVFS Radiological Data. This set of data was gathered during investigations from 1987 through 
1992, in support of the 1994 Remedial Investigation Report. For the Remedial Investigation Report, 
the data were combined for each pit. 

CIS and Rl/FS Data Averaged. A broader database for calculations and decisions can be 
realized by combining all of the data, on a sample-by-sample basis, from both the CIS and the RI/FS 

PT102-09-98 (09:29)IWP (6.1 )!773481 :Excnvate.ApH H-3 
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sets. To generate this set, the concentration of each of the uranium isotopes is averaged over the two 
full data sets. 

RUFS Radiological Profile. In the 1994 Remedial Investigation Report, the radiological data 
were presented (RI/FS Table 4- 1.1 .A) as the “Radiological Profile” of each pit. For this “Profile,” 
the worst case for each nuclide was chosen from the averages of either the CIS or the RYFS data sets, 
but not the combination of both. Such a choice is conservative for decisions involving threshold 
concentrations of individual nuclides, and is used as the basis for the concentrations resulting in 
WAC factors (Tables H-3, H-4, and H-5). However, this use of the highest average for uranium 
nuclides from two separate data sets does not necessarily lead to a “best value” of uranium 
enrichment . 

Parsons Remedial Design Assessment Table A-2. Data from the 1994 Remedial Investiga- 
tion Report were used to prepare a table of “Average Concentrations of Waste Pit Materials” in the 
Parsons Report. The selection criteria were different than those used for the remedial investigation 
tables. 

Parsons Remedial Design Assessment Table A 4  In this table, the selected concentrations 
of nuclides were multiplied by the weight of each pit’s contents to give a total of each type of 
radioactive species. 

Fernald Environmental Restoration Management Corporation (FERMCO) Table J.2-4. 
While this table is useful in appreciating the scope and range of radionuclides to be encountered in 
Operable Unit 1 (OUl), the averaging of all points across the various pits, without weighting for 
waste volume or total uranium concentration, does not give a viable means of calculating enrichment 
or determining blending schemes. 

The criteria for whether a uranium-containing mixture is depleted, natural, or enriched depend solely 
on the ratios of the uranium isotopes in the mixture, regardless of the absolute concentration. Thus, 
a calculation is needed to convert from contamination level - usually measured in picocuries per 
gram - to percent isotopic Uranium-235. The resulting formula, in the format used, is: 

1 00 

1 + 6.42- + 0.000343- 
70 Isotopic Uranium-235= 

c* c4 

c5 c5 

0 pTx12-09-98 (09:29WP (6.1 v73481 :Exc;lvatc.ApH H-4 
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data sets but one give the result that the 
project-wide average is depleted, meaning 
that blending can be successful to meet the 
waste shipment goal. The CIS radiological 
data, taken independently, would indicate 

1 3 2 2  

Project Weight 
Average 

CIS radiological data 0.9661 Enriched 
0.1 351 Depleted RI/FS radiological data 

Averaged and RI/FS 0.41 27 Depleted 
Data from RI "Radiological Profile" 0.5585 Depleted 
Parsons Report Table A-2 0.6095 Depleted 

Data Set 

Where: a C, = Conc ntration f Uranium-238, cu omarily in pCi/g 
C, = Concentration of Uranium-235, customarily in pCi/g 
C, = Concentration of Uranium-234, customarily in pCi/g. 

Calculations were made for the isotopic ratio of Uranium-235 in each of the eight pits. The same 
calculation was repeated using each of the six available data sets. The results are provided in 
Table H-6. Widely varying results were found, depending on the data set used. Waste Pit Nos. 1 
and 4 are seen to be depleted within all data sets. Waste Pit No. 2, the Burn Pit, and the Clearwell 
always show themselves to be enriched. However, Waste Pit Nos. 3,5,  and 6 can be defined as 
either depleted or enriched, depending on the data set chosen for input. This result highlights the 
variability of the available sample data. 

IT evaluated whether the burden of uranium across the project can be blended to achieve depleted 
status, using each of the six sets of data. The caps and liners of the pits were not considered, since 
they should reflect the pit contents and at lower concentrations. The concentration of uranium 
isotopes (in pCi/g) for each pit was weighted by the total amount of material in the pit. The resulting 
average was then converted to isotopic weight percent. 

The results are summarized at the right. All I Uranium Ratio for Project, Totaled I 

Parsons Report Table A-4 I 0.6423 I Depletedl that depleted mixtures could not be attained I 
for all of the pit materials. 

An analysis of the sample data was carried out to evaluate the variability of the data set. The sample- 
by-sample analytical data were used for isotopic ratio calculations. The individual results were then 
averaged arithmetically by pit for statistical evaluation, and a standard deviation from that average 
calculated. This was carried out for CIS samples alone, RYFS samples alone, and the individual 
samples combined from the two studies. IT observed that standard deviations are very large (52 to 
140 percent), in most cases larger than the differences between the data sets. There is no significant 
difference in the range of deviations within the combined set compared with the RYFS set or the CIS 

0 FT/02-09-98 (0929)NP (6.1)/773481 :Excavate.ApH H-5 
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set. The analytical chemistry was performed under established U.S. Environmental Protection 
Agency (EPA) protocols, with the required spikes and duplicates, and was validated before being 
collected into the tables used in the remedial investigation. IT concludes that the reason for the wide 
scattering of sample data lies within the samples themselves and the uranium isotopic contents of 
the pits are extremely inhomogeneous. 

0 

lT chose the combined data set for the basis of evaluating the blending program for the project. All 
samples taken in both the CIS and W S  from any given pit received equal weighting of its reported 
uranium isotope concentrations. With the large variances in the materials from place to place in the 
pits, this should give the most realistic assessment of what can be achieved by the blending of these 
materials. Due to the variability of the data, I"' recognizes that frequent in-process sampling of the 
waste for determination of the percent Uranium-235 will be required to make day-to-day adjustments 
to the blending program and blending ratios. 

H-6 
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I Table H-2 I 
Waste Acceptance Criteria (WAC) 
Isotope I YAWC, pCUg 

MAWC of 110,OOO 

I Table H-3 1 

Assumes all analyses are on a dry basis. 
Analytical data is not available for the materials from "Other Areas" and for the Subsoils. 
Therefore, it was assumed that these soils are equally contaminated as the rest of the site and do not have to be included 

in the weighted average calculation. 

I 

I Clearwell 01 6,0201 01 6,0201 01 4,5491 4,5491 1 00% I 1% 
~~ 

Total I 139,9411 590,0121 49,0161 776,9691 139,941 I 347,651 I 49,0161 536,608l N/A I 100% 

("Assumes the soil cover contains 0%, the waste contains 100%, and the soil liner contains 50% of the radiological analytes. 
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Table H-5 
Total WAC Factor Calculations for Pits 

Average 
Concentration Highest Hit 

Highest Hit 
Average Divided Divided by the 

~~ ~~ ~ ~ 

Waste Pit No. 2 Waste Acceptance Level 
Average Highest Hit 

Concentration Highest Hit Average Divided Divided by the 

000432 



1322  

Table H-5 (Cont.) 
Total WAC Factor Calculations for Pits 

c Waste Pit No. 3 Waste Acceptance Level 
I Average I I I Highest Hit 

Waste Pit No. 4 Waste Acceptance Level 
I Average I I I HighestHit 

p T / l / @ X  (2:45 PMUWP/7734RI:H2-H5.tbI 
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Average 
Concentration Highest Hit Average Divided 

Table H-5 (Cont.) 
Total WAC Factor Calculations for Pits 

Highest Hit 
Divided by the 

Waste Pit No. 6 Waste Acceptance Level 
I Average I I I Highest Hit 

PT/I/(JyB (245 PM)WPn734RI :HZ-HS.lbl 
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Table H-5 (Cont.) 
Total WAC Factor Calculations for Pits 

Burn Pit Waste Acceptance Level 
I I I Average I HighestHit 

PTIIIfd!&l(246 PM)IWPl7734U I:HZ-HS.tbl 
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6.99 
320 
0.34 

Depleted 

71 
2924 
0.37 

Depleted 
m2 
U-234 
U-235/236 
U-238 
Wt. Yo U-235 
Status 

3867 950 
1793 74 
4725 1070 
5.58 1.07 

Enriched Enriched 

208 
12 

442 
0.41 

De p I e t e d 

783 
1 52 

4644 
0.51 

Depleted 

638 
m 
U-234 

64 1 
52 
979 
0.82 

Enriched 

2732 
27 

19025 
0.02 

Depleted 

644 

640 
49 
978 
0.77 

Enriched 

2700 
380 
1900 
0.31 

Depleted 

640 
34 
809 
0.65 

Depleted 

641 
101 
979 
1.58 

Enriched 

2730 
41 1 

19000 
0.34 

Depleted 

644 
34 
809 
0.65 

Depleted 

i 290 
35 
62 1 

~ 0.87 
Enriched 

457 
186 
81 1 
3.45 1 Enriched 

46.4 
14.1 
231 

~ 0.94 
, Enriched 

1322 

I Table H-6 I 
Uranium Pror 

Radiological Radiological 

Parameter (pCi/g) (PCW 

rties of Available Data Sets 

?adiological Parsons Table A 4  CIS and 
Parsons Averaged 

Profile 
(PCW (PCW (PCW 

I 558 I 574 570 
85 

3900 
0.34 

Depleted 

574 
85 

3900 
0.34 

Depleted 

56 
1951 
0.45 

Depleted 

85 
3897 
0.34 

Depleted 

U-235/236 
U-238 
Wt. % U-235 
Status 

3900 
1800 
4700 
6.63 

Enriched 

3870 
1790 
4730 
5.57 

Enriched 

64.4 
29.8 
78.7 
5.57 

Enriched 

3033 
1302 
368 1 
5.22 

Enriched 

79.7 
12.6 
122 
1.58 

Enriched 

U-234 
U-235/236 
U-238 
Wt. % U-235 
Status 

U-234 
U-235/236 
U-238 
Wt. % U-235 
Status 

365 
16.7 
690 
0.38 

Depleted 

1618 
127 

1 1834 
0.17 

Depleted 

642 
24 
746 
0.51 

Depleted 

2740 
484 

1 5734 
0.48 

Depleted 

- 

U-235/236 
U-238 
Wt. Yo U-235 
Status 

34 
641 
0.83 

Enriched 

18 
809 
0.35 

De p I e t e d 

m.5 
U-234 
U-235/236 
U-238 
Wt. Yo U-235 
Status 

341 7 
1 042 
16975 
0.95 

Enriched 

2401 
205 

15113 
0.21 

Depleted 

3400 
1000 
1 7000 
0.91 

Enriched 

3420 
1040 
17000 
0.94 

Enriched 

135 
8.4 
1 75 
0.74 

Enriched 

71 6 
53 
847 
0.97 

Enriched 

720 
53 

850 
0.96 

Enriched 

18.8 
1.4 

22.2 
0.97 

Enriched 

71 6 
53.4 
847 
0.97 

Enriched 

457 
186 
81 2 
3.45 

Enriched 

U-234 
U-235/236 
U-238 
Wt. Yo U-235 
Status 

U-234 
U-235/236 
U-238 
Wt. Yo U-235 
Status 

0.92 
Enriched 

736 
2.59 

Enriched 

457 
1 90 
81 0 
3.53 

Enriched 

0.355 
0.1 44 
0.63 
3.44 

Enriched 
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APPENDIX I 

TOTAL FLOW DURING PIT EXCAVATIONS 
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