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20 MINING OPERATIONS 

20.1 Mining Procedures and Techniques 

Dragline stripping is the primary mining method used in the Permit Area for multiple coal seam mining.  

The typical sequence for multiple seam mining is as follows: 

 

1. Vegetation and Topdressing removal (where it exists) 

2. Drilling and blasting overburden 

3. Overburden removal 

4. Drilling and blasting coal 

5. Coal removal 

6. Drilling and blasting interburden 

7. Interburden removal 

 

Steps 6 and 7 are repeated for each additional mineable coal seam. 

 

The coal seams in the Permit Area are exposed in pits ranging in width appropriate for the size of the 

dragline, in depths from 5 to 240 feet, and in lengths from 1,000 to 15,000 feet.  Each pit is stripped by 

walking draglines in parallel cuts called “strips”. 

 

20.1.1 Vegetation and Topdressing Removal 

Past soil investigations have revealed that Navajo Mine has only a negligible topsoil resource within its 

lease.  As such, the material that is suitable for plant growth at Navajo Mine is considered a topsoil 

substitute.  Materials to be used as topsoil substitute at Navajo Mine are denoted based upon their in situ 

location in the soil profile.  The material found in the top 60 inches of the soil profile is called 

“topdressing”, while the material found deeper than 60 inches in the soil profile is called “regolith”. 

 

Navajo Mine will salvage all suitable topdressing for use as topsoil substitute.  The maximum extent of 

allowable disturbance in front of the pit is 1,800 feet beyond the extent of mining (i.e., highwall).  

Topdressing removal will precede pre-stripping activities where required or to facilitate mining activities 

where no pre-stripping is required, refer to Overburden Stripping Method in this section.  The extent of 

topdressing removal will fully consider and comply with the applicable hydrology performance standards.  

 

The defined extent of topdressing removal will facilitate the ability to utilize opportunistic direct live haul 

of topdressing, which may result in increased reclamation success.  In addition, the defined extent offers 

greater flexibility in mining and equipment operations. 
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Navajo Mine currently has no in situ reserves for Areas 1 and 2.  There is in-situ topdressing material 

remaining in Area 3 and 4 North.  This material will be direct hauled to active reclamation areas whenever 

possible.  Topdressing removal activities are conducted in opportunistic blocks that maximize the direct 

haul and respread of the topdressing into active reclamation plots.   

 

Suitable regolith may be salvaged for use in reclamation as either topsoil substitute or root-zone material, 

or it may be spoiled if deemed necessary by the operator.  Regolith in each resource area (1, 2, and 3) will 

be salvaged or spoiled depending on the need for topsoil or root-zone material in that specific resource 

area.  Where practical and feasible, regolith that has been found suitable for use as topsoil substitute will be 

removed for use as topsoil substitute.  A large quantity of topdressing and regolith has been salvaged and 

stockpiled, without segregation in Stockpiles LWR1_RG_N (Lowe Regolith Stockpile #9), LWR4_RG_N 

(Lowe Regolith Stockpile #10), and DXR1_RG_W (Dixon Regolith Stockpile #3).  Regolith stored in these 

stockpiles has been adequately sampled and consist of materials that are considered suitable for use as 

topdressing substitute and root-zone material.  Therefore, no further sampling and analysis will be required 

on regolith stored in these specific stockpiles. 

 

If stockpiling of the topdressing and regolith is necessary in the future, the topdressing and regolith will be 

segregated and stockpiled in separate piles. 

 

20.1.2 Topsoil Substitute - Topdressing Sampling 

An intensive pre-salvage soil-sampling program is conducted to identify soil material suitable for topsoil 

substitute.  The methodologies utilized in the sampling program are in part based on the Soil Resources of 

the Navajo Mine (Part 2 Section 14 – Soil). 

 

Soils are sampled on a square grid basis at 200-foot centers.  This spacing results in a sampling density of 

approximately one sample per acre.  The density and location of sampling is based on conditions observed 

during the development of the detailed soil survey (Part 2 Section 14 – Soil).  Badlands and Natrargids, 

which lack perennial vegetation, are typically unsuitable sources of topsoil substitute at the Navajo Mine; 

therefore they are not sampled.  As personnel at Navajo Mine gain experience with the pre-disturbance 

sampling and salvage program, efforts will be made to refine the sampling density.  Homogeneous mapping 

units will require less intensive sampling than heterogeneous mapping units.  The proposed sampling 

density is designed to adequately sample the most heterogeneous mapping unit. 

 

At each soil sample site, a pit is excavated to either an observable unsuitable layer (e.g., bedrock, paralithic 

contact, extreme clay accumulations, rock fragments, or extremely hard consistence) or to a depth of five 

feet.  Five (5) feet is the maximum depth that Navajo Mine will allow personnel to sample within a pit.  

Depths of greater than 5 feet create a safety hazard because it exposes personnel to the possibility of 
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collapsing walls.  Samples for analyses are taken by a soil scientist from representative soil horizons, 

except A and E horizons, if present, through the 5-foot profile.  Each sample is described as to depth, dry 

consistence, texture, and other physical characteristics that aid in the classification of the material.  Field 

notes for each sample and soil profile are collected and maintained on file at Navajo Mine.  If it is not 

feasible to remove a sample of the unsuitable layer, the characteristics and depth of the layer are included 

as part of the field notes.  Once an unsuitable layer of soil is identified, sampling does not continue below 

that depth. 

 

Soil samples are sent to a soil analytical laboratory for the following analyses to determine topsoil 

substitute suitability.  

 

1. pH 

2. Electrical Conductivity (EC) 

3. Soluble Ca, Mg, Na - Sodium Absorption Ratio (SAR) 

4. Saturation percent 

5. Texture 

6. Extractable Selenium 

 
The suite of parameters used to evaluate topsoil substitute suitability was revised based upon an analysis of 

historical sample data, conducted in December 2001, from more than 5,000 samples.  This analysis 

provided the justification for eliminating carbonate percentage, acid-base potential, boron, and total 

selenium from the analytical suite.  The justification showed that eliminating these parameters from 

analysis would not adversely affect the suitability of reconstructed soils or reclamation success. 

 

The soils are analyzed using the methodology outlined in Table 20-1.  Determination of topsoil substitute 

suitability is based on the OSMRE Topsoil And Topsoil Substitute Suitability Criteria For The 

Southwestern United States as presented in Table 20-2.  Soils that have one or more characteristics that are 

rated unsuitable are not salvaged for use as topsoil substitute. 

 

Each sampling location is identified in the field by survey lath marked with the pit identification number.  

A 1:6000 scale map is constructed showing the location of each sample point along with the assigned pit 

identification number. 

 

Soil analyses received on a yearly cycle from 1 through June 30 will July be forwarded annually to the 

Office of Surface Mining on or before August 31.  The analyses are filed with the corresponding pit 

identification number and sampling depth.  A map showing the location of each sampling site and the field 

descriptions are also submitted. 
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20.1.3 Topsoil Substitute - Regolith Sampling 

When regolith is to be used as topsoil substitute or root-zone material, it will be sampled in situ and must 

meet the suitability criteria as outlined in Table 20-2.  Regolith will be analyzed for the parameters listed in 

Table 20-2. Sampling will be conducted with a drill rig using a core barrel auger in areas where the 

baseline soil survey and pre-strip topdressing survey indicate potential sources of suitable regolith below 

five feet.  Soil samples will be collected in continuous five-foot intervals to bedrock, or the desired 

sampling depth, from drill holes located on 800-foot centers.   

 

Stockpiled regolith located in Stockpiles LWRI RG N, LWR4 RG N, and DXR1 RG W has been 

adequately characterized and is considered suitable for use as topsoil substitute and root-zone material.  No 

additional sampling and analysis will be required for regolith materials stored in these particular stockpiles. 

 

Sampling and analysis data for in situ material will be submitted on or before August 31 of each year and 

will include information for the period between July 1 and June 30.  After submission of sufficient 

representative data, an application may be made to OSM to reduce sampling density or eliminate it 

altogether 

 

20.2 Major Mining Equipment 

Table 20-3 lists typical major mining equipment used in the Permit Area at Navajo Mine.  The pieces of 

equipment are subject to change during the permit period due to equipment outages and replacement 

schedules. 

 
20.3 Coal Production 

20.3.1 Overburden Drilling and Blasting 

After the suitable topdressing material has been removed, rotary drills are used to drill overburden blast 

holes.  Blast hole diameter ranges from 5 inches to 10-5/8 inches.  Blast holes are typically drilled to the 

top of coal.  To prevent coal shattering and accompanying coal loss from overburden blasting, blast holes 

are drilled until coal is encountered and backfilled with 1 to 10 feet of drill hole stemming.  On some cast 

shots holes may be drilled to a specified elevation of three to seven feet above the coal seam and not 

backfilled to reduce coal loss due to the movement of the overburden over the coal seam. 

 

Once the rotary drill has completed drilling a block of blast holes, the holes are then loaded with bulk 

explosives.  ANFO or a mixture of ANFO and emulsions are the most widely used blasting agents; 

however, some slurries may be used in wet areas.  The explosive column is detonated by a 1/2 to 3 pound 

primer initiated with either a non-electric detonating cord, an electric blasting cap, or an electronic blasting 

cap.  Normally, to ensure proper blast sequencing, the shots are controlled using in-hole delays and/or 

surface delays. 
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20.3.2 Overburden Stripping Methods 

Overburden and interburden material is primarily removed with walking draglines to expose the coal seam 

by taking parallel strips ranging in width appropriate for the size of the dragline.  A minimum pit width of 

100 feet is required to facilitate the mining equipment.  The overburden is removed using the dragline in a 

series of blocks the length of which depends on the particular pit geometry.  The material is spoiled into the 

previously mined out strip as shown in Figure 20-1. 

 

Generally, two methods of stripping are employed.  The first is conventional side casting, which is 

generally employed on the upper seams.  The second is conventional spoil-side stripping, which is used on 

the lower seams.  The geologic conditions, such as depth of coal and the number of coal seams, along with 

the size of dragline and basic configurations, determine the methods of stripping employed in any given pit. 

 

In addition to the primary dragline stripping, dozers and trucks are utilized in overburden / interburden 

removal in conjunction with the dragline methods.  Dozer and truck stripping is utilized to buffer inventory 

lows and to remove overburden in isolated areas where dragline stripping is not logistically practical (e.g. 

mesas, very short pit lengths, short pit extents, etc.).  In addition, trucks and dozers are utilized on thin 

burdens where dragline operations are not effective (within dragline pits). 

 
20.3.2.1 Typical Strip Layout 

At the Navajo Mine, the pit names are also associated with area names such as; Area 1, Area 2 and Area 3.  

The progression of uncovered coal is in linear strips as shown on Exhibits 2-1 and 2-2.  Pre-stripping is 

done in the deeper parts of Area 3 and Area 2 to keep the total pit depth for the dragline under 200 feet.  

Pre-Stripping is accomplished using a fleet of end-dump haul trucks and a front-end loader.  Pre-Strip 

material will be removed in front of the active mining strip and placed in final grading areas.  Information 

compiled from Exhibits 2-1 and 2-1 is on Table 20-4 (Areas Mined by Year).  The table summarizes pit 

locations, mining sequences, start and end dates of mining and approximate acres disturbed.  

 

Refer to Exhibit 2-1 for Area 2.  The current active pits in this area are Hosteen/Yazzie and Yazzie 

Overlook.  Pre-Stripping with a truck and loader fleet will occur for the entire area.  Exhibit 2-2 provides 

specific stripping sequence by permit term year.  Upon finishing the Hosteen/Yazzie and Yazzie Overlook 

pits, coal-mining activities in Area 2 will be complete.  

 

For Area 3, refer to Exhibit 2-2.  The current active pits in Area 3 are Lowe and Dixon pit.  Exhibit 2-2 

provides specific stripping sequence by permit term year.  Pre-Stripping with a truck and loader fleet in 

Area 3 will continue 4 strips ahead of the active mining strip.  Lowe pit will be mined out ahead of Dixon 

pit.  Upon finishing Dixon pit, coal-mining activities in Area 3 will be completed. 
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For Area-4 North, refer to Exhibit 2-2.  Area 4 North will become active in Pit development in Year 1 and 

will begin mining in Year 2.  Area 4 North will remain active throughout the permit term.  Upon finishing 

Area 4 North pit, coal-mining activities in Area 4 North will be complete. 

 

20.3.3 Coal Removal 

After the coal is exposed by the stripping operation it is drilled and blasted for subsequent mining.  After a 

block of blast holes is drilled they are normally primed with a booster and detonating cord or non-electric 

blasting caps.  Surface delays are used to ensure proper blast sequencing.  Then the holes are loaded with 

ANFO, or in wet situations with an emulsion/ANFO blend or bagged slurry product.  Thin coal seams are 

normally ripped with dozers rather than blasted.  Once the coal is broken up it is mined by front-end 

loaders.  The entire thickness of the coal seam is mined in one pass except where a major shale parting or 

coal quality makes a distinct division in the coal seam.  In this case, the top part of the seam is mined by the 

front-end loader, then the parting is ripped by dozers and pushed into the adjoining spoil area.  Finally the 

rest of the seam is mined with the front-end loaders.  The face of the coal is generally across the width of 

the pit and is advanced evenly.  The top of the coal is cleaned using small front-end loaders with the diluted 

coal piled on the spoil side of the pit. 

 

Although operations at the Navajo Mine are engineered and designed to recover the maximum amount of 

coal, a small percent of coal is lost as coal wedges, coal ribs, and the top and bottom of coal seams.  There 

are a number of operational and safety related conditions which necessitate limited coal losses.  In general, 

two types of wedge losses occur; a wedge left on upper seams in multiple seam pits as a safety berm and a 

wedge left on spoil encroached seams as a spoil barrier.  A small percent of coal may be lost on the top and 

bottom of the coal seam and as coal ribs due to the geologic condition of the coal and due to the equipment 

utilized in the stripping and mining sequences. 

 

When mining multiple seams, upper seams are mined from benches where the bottom of coal elevation is 

higher than the toe of the spoil.  When these conditions are encountered, a wedge of coal is typically left as 

a safety berm which prevents trucks and loaders from accidentally going over the highwall.  Once the coal 

seam has been mined out, front-end loaders are used to recover as much of the wedge as possible. 

 

When a seam is spoil encroached the coal wedge acts as a spoil barrier, contributing to spoil stability and 

reducing the occurrence of loose material rolling into the active pit.  Both spoil slides and loose material 

rolling into the pit are potentially serious safety hazards.  Once the seam has been mined out, front-end 

loaders are used to recover as much of the spoil-side wedges as safely possible. 
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A mine railroad system and a fleet of bottom-dump trucks constitute the coal haulage system.  In most pits, 

the coal is loaded into the trucks which travel up the pit ramps to the major haul roads where the coal is 

stockpiled next to the rail system.  Within an approximate 6.5 mile radius of the power plant the coal can be 

hauled directly from the pits to the processing plant. 

 

At the stockpile front-end loaders are used to load the coal into rail cars for dumping at the processing 

plant.  Normally, one electric locomotive pulls approximately 20 cars from the stockpiles to the processing 

plant. 

 

Navajo Mine has a contract with the owners of the Four Corners Power Plant to provide coal for the power 

plant through the year 2016.  The tonnage per year is subject to change depending on the Four Corners 

Plant's demand for power, the availability of the mining equipment and possible additional sales generated 

through future contracts.  The anticipated tonnages to be mined from the Permit Area for the five fiscal 

years of the permit are discussed in this Section. 

 

20.3.4 Annual Coal Production 

Navajo Mine has a contract with the Four Corners Power Plant to provide coal for the power plant through 

July 2016, with the likelihood of extension beyond that date.  Table 20-5 lists the anticipated tonnage to be 

mined from the entire lease for each fiscal year of the permit term and 5-year blocks beyond that time. 

 

Each year’s total tonnage may be subject to change depending on the Four Corners Plant's demand for 

power and availability of mining equipment.  Exhibits 2-1 and 2-2 show the anticipated areas to be mined 

during the permit period. 

 

20.3.5 Historic Coal Combustion By-Products Disposal 

Between 1971 and January 2008 NTEC placed Coal Combustion Byproducts (CCB) from Four Corners 

Power Plant (FCPP) in mined-out pits or ramps at Navajo Mine.  NTEC does not intend to use CCB 

materials for future reclamation within the permit boundary.  The following permit text is maintained for 

historical context.   

 

Under Navajo Mine’s fuel supply contract with Arizona Public Service (APS), Navajo Mine accepted Coal 

Combustion Byproducts (CCB) or ash, from Four Corners Power Plant units 4 and 5 for disposal in final 

pits and ramps.  CCB disposed of at Navajo Mine included: fly ash, scrubber sludge and bottom ash.  In 

general, the major chemical constituents of CCB disposed of at Navajo Mine include: Silicon Dioxide 

(SiO2), Aluminum Oxide (Al2O3) and Calcium Sulfite (CaSO3) (see the Leach Study, Appendix 20.A).  

 

 

 20-7  



Navajo Mine Permit Application Package 

 

Fly ash and bottom ash are generated by the combustion of coal at Four Corners Power Plant.  The fly ash 

is collected in emission control baghouses.  Fabric bags in the baghouses act as a filter removing the fly ash 

from the flue gas stream of units 4 and 5.  Ash too large to be carried by the flue gas to the baghouse falls 

to the bottom of the boiler during the combustion process and is removed as bottom ash.  Scrubber sludge 

is the byproduct of removing SO2 from the flue gas.  The SO2 reacts with lime to form calcium sulfite and 

calcium sulfate.   

 

20.3.5.1 Ash Disposal Areas 

Historic Ash disposal locations at Navajo Mine through January 2008 on interim and permanent program 

areas are shown on Exhibit 20-1. 

 

20.3.5.2 Ash Disposal Method 

The haulage and disposal of CCB utilized any of the equipment listed in Section 11.4 of the PAP.  

Typically, ash was hauled in 85-ton end dump trucks and is dumped into the pit.  A dozer was used to push 

ash into the backfilled pit and for dump site maintenance.  When equipment or other needs dictate, a single 

lift or multiple lifts were used to backfill the pits and ramps.  A grader and water truck  were used to 

maintain the ash haul road and to control fugitive dust. 

 

20.3.5.3 Ash Regulatory Compliance 

In 1993 the United States Environmental Protection Agency (U.S.EPA) made a final regulatory 

determination that CCB are exempt from regulation as a hazardous waste under Subtitle C of the Resource 

Conservation and Recovery Act (RCRA, 58 FR 42466, August 9, 1993).  In its regulatory determination, 

EPA concluded that the State or Tribal industrial solid waste management programs implemented under 

Subtitle D of RCRA were adequate regulatory controls for managing the disposal of CCB.  

 

The Navajo Nation codified the Navajo Nation Solid Waste Act on 18 October 1990 (4 N.T.C. 101 as 

amended by the Navajo Nation Council Resolution No. CJY–51– 97) and finalized their regulations on 

February 1, 1999.  The Navajo Nation Solid Waste Regulations specifically excludes CCB from the 

definition of a Solid Waste.  Based on this exclusion, CCB are not regulated as a solid waste.  In 

accordance with the following documents, NTEC had the right to dump CCB (ash) on leased premises.  A 

mining lease between the Navajo Nation and NTEC (formerly known as BHP, Utah Construction 

Company) dated July 26, 1957 and the subsequent amendments.  Resolution ACAP-43-68 of the Advisory 

Committee of the Navajo Tribal Council dated April 15, 1968, Approval of Resolution ACAP-43-68 by the 

Bureau of Indian Affairs dated May 15, 1968.  Copies of these documents will be kept on the mine site at 

all times and may be reviewed by the regulatory authority upon request. 
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20.3.5.4 Coal Combustion By-Products Characteristics 

A description of the physical and chemical properties of the CCB is contained in Appendix 20.A. 

 

20.3.6 Waste Handling, Storage, Transportation, and Disposal 

Coal waste materials are routinely cleaned up around the mine and coal plant then disposed of in the mine 

pit.  Disposal of this material performed using end dump trucks with the material placed along the bottom 

of a pit adjacent to the wedge or spoil side.  Coal not meeting contract specifications is disposed of in a 

mine pit. 

 

20.4 Non-coal Mine Waste Disposal 

Municipal trash from Navajo Mine operations is disposed of in the San Juan County Regional landfill 

(Appendix 20.B).  This material is accumulated in dumpsters located around the site and transported to the 

landfill by a contractor. 

 

Materials classified as hazardous by the Environmental Protection Agency (EPA) are accumulated, 

managed, and disposed of following applicable U.S. and Navajo Nation EPA (Appendix 20.C), Department 

of Transportation (DOT), and Office of Safety and Hazard Administration regulations.  Non-hazardous 

materials that can be recycled or reused, are accumulated, managed, and recycled or reused following 

applicable EPA regulations.  The nonhazardous materials that cannot be recycled or reused are 

accumulated, managed, shipped offsite and disposed of following applicable EPA and DOT regulations.  

Railroad ties are stored and reused on the mine site or offsite for landscaping.  Railroad ties are not 

disposed of on the mine site.  Ties that cannot be reused are disposed of following the applicable 

environmental standards. 

 

20.5 Blasting Operations 

Navajo Mine complies with the following laws governing the use of explosives where applicable: 

 

 26 CFR Part 181 "Commerce in Explosives", 

 30 CFR Part 77 "Mine Safety and Health Regulations" 

 30 CFR Part 816 "Permanent Program Performance Standards - Surface Mining Activities" 

 

All blasting at the Navajo Mine is conducted under the supervision of OSM certified blasters.  The blaster 

and one other person present at the firing of a blast and all personnel responsible for blasting operations 

will be familiar with the blasting plan and site specific performance standards. 
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All drill and blast designs will be approved by a certified blaster.  The design will contain drill patterns, 

delay periods, tie in description, amount and type of explosives used, and pertinent data of the closest 

structure. 

 

Navajo Mine will prepare and submit a comprehensive blasting plan before blasting within 1,000 feet of 

any building used as a dwelling, public building, school, church, or community or institutional building 

outside the Permit Area or within 500 feet of an active or inactive underground mine (see Section 34 – 

Post-Reclamation Topography).  These blasting plans will be submitted to the regulatory authority 45 days 

prior to the blast occurring.  Changes to these plans will be made if required by the regulatory authority. 

 

The location of all the explosives handling and storage areas are shown on Exhibit 23-8. 

 

20.5.1 Preblasting Survey 

Navajo Mine notified in writing all known residents located within one-half mile of the Permit Area on 

how to request a pre-blast survey.  All original pre-blast surveys were completed by February 28, 1986.  

Pre-blast surveys continue to be conducted as requested by new owners or new residents within ½ mile of 

the Permit Area.  A list of all known residences within one-half mile of the Permit Area is included in 

Appendix 20.D.  A map showing the blast areas described in the Public Blast Notice and the location of all 

known residences can be found on Exhibit 10-3. 

 

20.5.2 Blasting Schedule 

All blasting at the Navajo Mine shall conform to the blasting schedule as described in the Public Blast 

Notice except for emergency situations.  Emergency situations warranting detonation outside the specified 

periods include any situation that constitutes a safety hazard to employees, a safety hazard to non-

employees, and/or has the potential to damage equipment, mine or otherwise as a result of blasting. 

 

The Public Blast Notice will be published at regular intervals which will not exceed 12 months, or at least 

10 days but not more than 30 days before blasting when the information in the Public Blast Notice changes 

significantly.  Copies of the Public Blast Notice will be distributed to local governments, public utilities, 

and each residence within one-half mile of the blasting area.  A copy of the Public Blast Notice is shown in 

Appendix 20.E.  Proof of publication of the Public Blasting Notice will be kept on the mine site at all times 

and may be reviewed by the regulatory authority upon request. 

 

20.5.3 Blasting Signs, Warnings and Access Control 

Conspicuous signs posted at all entrances to the Navajo Mine contain the following warning "WARNING!  

EXPLOSIVES IN USE" and lists the audible blast warning and the methods to control blast area access.  In 
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addition, signs indicate that “Loaded holes are barricaded and marked with the warning: DANGER-

EXPLOSIVES-KEEP OUT”. 

 

Ten minutes before a blast, a short siren will be sounded for a period of five seconds.  An audible blast 

warning consisting of a long wail siren is started five minutes before the blast.  Thirty seconds before the 

blast, the siren is changed to a yelp.  The all clear signal given after the blast area is cleared consists of a 

series of three, five second audible pulses, broken by five second intervals of silence between each pulse. 

 

Access to the general area of blasting is controlled by posted signs, normally temporary signs reading 

"DANGER EXPLOSIVES - LOADED HOLES - NO UNAUTHORIZED ENTRY - CALL BLAST 

FOREMAN BEFORE ENTERING" or some equivalent message to warn the party reading the sign.  

Access to the immediate area of the blast is controlled by manned roadblocks that deny access to the area 

by unauthorized personnel.  Access is denied at least five minutes prior to the actual explosion and not 

allowed until the area is cleared. 

 

20.5.4 Control of Adverse Effects 

Blasting at the Navajo Mine is conducted so that air blast does not exceed the prescribed limits listed in 30 

CFR 816.67(b)(1)(i) at any dwelling, public building, school, church, or community or institutional 

building outside the Permit Area.  Navajo Mine periodically monitors air blast to insure compliance with 

the standards.  At least once per year a coal, interburden, overburden, pre-strip, and cast blast will be 

monitored for air blast if that type of blast is conducted within the year.  All blasts that are monitored for 

ground vibration are also monitored for air blast. 

 

All blasts at the Navajo Mine are designed so that fly rock does not travel more than one-half the distance 

to the nearest building or dwelling, beyond the blast area, or off the Permit Area. 

 

Blasting is conducted so that the maximum ground vibration does not exceed the limits listed in 30 CFR 

816.67(d)(2)(i) at the location of any dwelling, public building, school, church, or community or 

institutional building outside the Permit Area.  To ensure that the maximum peak particle velocity for 

ground vibration is not exceeded, the scale-distance equation as described in 30 CFR 816.67(d)(3) is 

utilized. 

 

Seismic monitoring will not be required when blasting is performed in accordance with the approved scale-

distance equation, except for cast blasts which will all be monitored for ground vibration and air blast.  

When application of the approved scale-distance equation shows that the allowable peak particle velocity 

may be exceeded, seismic monitoring will be conducted using a seismograph.  The data will be included in 

the blast report for this particular shot. 
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When blasting in the vicinity of outside pipelines and/or power lines, the peak particle velocity at that 

location will not exceed five inches per second (White Industrial Seismology, Inc., 1985).  The vicinity of 

the pipeline and/or power lines is defined as any location that is less than 800 feet from the pipeline and/or 

power line.  One of the following methods will be used to show that the peak particle velocity of five 

inches per second at the location of the pipelines and/or power lines is not exceeded: 

 

1. A seismograph record will be kept for each blast within the vicinity of pipelines and/or power lines, or 

2. A previously approved scale-distance factor for maximum peak particle velocities of less than five 

inches per second will be used when blasting in the vicinity of pipelines and/or power lines.  The 

modified scale-distance factor is DS = 13. (for backup data please see Appendix 20.F). 

 

It is not anticipated that structures other than those mentioned above will be encountered at the Navajo 

Mine. In the event that other structures are encountered, such as water towers, tunnels, dams, 

impoundments, underground mines, or other utilities, a maximum peak particle velocity limit will be 

developed to use in the vicinity of the structure.  After obtaining regulatory authority approval, one of the 

above mentioned methods will be used to show that the maximum allowable peak particle velocity limit is 

not exceeded at the location of the structure. 

 

The maximum airblast and ground vibration limits will not apply at structures owned by Navajo Mine and 

not leased to another person.  There are no structures owned by Navajo Mine and leased to another person. 
 

20.5.5 Blasting Records 

All blasting data is recorded on blast reports which are retained for three years.  Copies of sample blast 

reports are found in Appendix 20.F.  Text discussing blasting report practices are also located in Appendix 

20.F. 

 

20.6 Combustibles and Coal Mine Waste Fire Control Plans 

The Navajo Mine’s mining operations do not generate any coal mine waste; therefore, no coal refuse piles 

have been constructed.  Future plans do not require the construction of refuse piles, therefore, a MSHA coal 

mine waste fire control plan is not required, per 30 CFR 77.214 through 77.215(4). 

 

Spoil fires caused by stripping sequence and spoiling methodology occasionally occur in the spoil rows and 

previously mined out areas of the pits.  Coal spoil fires are controlled or extinguished by covering the 

burning spoil with non-coal spoil material to smother the fire.  Coal spoil fires that cannot be covered, will 

be manipulated with a dozer to expose the coal spoil material allowing it to burn itself out. 
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If a coal stockpile fire occurs, the burning coal is removed from the pile and spread out on the ground away 

from the pile.  The fire is smothered by back dragging the material by mine equipment or is left spread out 

to burn itself out. 

 

Extinguishing operations will be initiated immediately after a coal spoil/stockpile fire is reported.  Coal 

fires are carefully evaluated and deemed safe before equipment and personnel are allowed to enter the area 

for extinguishing operations.  Only experienced personnel conduct extinguishing operations.  Coal fires 

will be monitored until all evidence indicates that the fire has burned itself out or is extinguished. 

 

To ensure safe working conditions all work areas are inspected each work shift by the supervisor in charge 

of the work area.  An inspection log is maintained with follow-up actions for any unsafe conditions 

identified.  This shift inspection is required by MSHA.  Any potential fire hazard is identified and reported 

during this inspection by the on shift supervisor. 

 

References 

White Industrial Seismology, Inc.  1985.  Letter report from David S. Bowley, consulting geophysicist, to 

George Gilfillan, blasting engineer, Navajo Mine, dated April 27, 1985.  [Permit NM-0003C, 

Chapter 23, Appendix 23-D] 
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Table 20-1  Methods of Soil Analysis 
 
Analysis Method 

pH Page, A.L., Miller, R.H. and Keeney, D.R., eds.  Methods of Soil 

Analysis, Part 2 - Chemical and Microbiological Properties.  ASA 

Monograph No. 9, 2nd edition.  Madison, Wisconsin:  American 

Society of Agronomy; 1982.  Methods 9-3.1.2, pp. 160-161. 

Electrical Conductivity (EC) Page, A.L., Miller, R.H. and Keeney, D.R., eds.  Methods of Soil 

Analysis, Part 2 - Chemical and Microbiological Properties.  ASA 

Monograph No. 9, 2nd edition.  Madison, Wisconsin:  American 

Society of Agronomy; 1982.  Methods 9-3.1.2, pp.     160-161.  

Method 10-2.3.1,; pp 169.  Method 10.3.3; pp 172. 

Richards, L.A., ed.  Diagnosis and Improvement of Saline and Alkali 

Soils.  USDA Handbook No. 60. Washington, D.C.: USDA; 1954.  

Method (4a), pp. 89. 

Soluble Ca, Mg, Na Extraction: USDA Handbook 60, Method 3a-Saturation Extract, pp. 

84.   

Analysis: Inductively Coupled Argon Plasma Atomic Emission 

Spectrometer  (ICP). 

Sodium Adsorption Ratio (SAR) Extraction: USDA Handbook 60, Method 3a-Saturation Extract, pp. 

84. 

Analysis: Inductively Coupled Argon Plasma Atomic Emission 

Spectrometer  (ICP). 

Equation: USDA  Handbook 60, Method 20b - Estimation of 

Exchangeable Sodium - Percentage and Exchangeable - Potassium - 

Percentage from Soluble Cations, pp. 102. 

Texture EPA 300/2-78-054.  Field and Laboratories Methods Applicable to 

Overburden and Mine Soils.  Method 3.4.3.5, pg 122. 

Black, C.A., Evans, D.D., White, J.L., Ensminger, L.E., and Clark, 

F.E.  ASA Monograph No. 9; Methods of Soil Analysis, Part One.  

Method 43-5, p. 562. 

ASTM D422-68. 
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Table 20-1  (Continued) 

 

Analysis Method 

Saturation % Miller, R.H. and Keeny, D.R., eds.  Methods of Soil Analysis: Part 2 - 

Chemical and Microbiological Properties.  ASA Monograph No. 9, 

2nd edition. Madison, Wisconsin: American Society of Agronomy; 

1982: Method G10.2.3 pp. 169. 

Richards, L.A., ed. Diagnosis and Improvement of Saline and Alkali 

Soils.  USDA Handbook No. 60, Washington, D.C.: USDA; 1954.  

Method 27a, pp. 107. 

Boron Page, A.L., Miller, R.H., and Keeney, D.R., eds.  Methods of Soil 

Analysis: Part 2 - Chemical and Microbiological Properties.  ASA 

Monograph No. 9.  2nd Edition.  Madison, Wisconsin: American 

Society of Agronomy; 1982.  Method 25-9.1, pp. 443-444. 

Soluble Selenium Page, A.L., Miller, R.H., and Keeney, D.R., eds.  Methods of Soil 

Analysis: Part 2 - Chemical and Microbiological Properties.  ASA 

Monograph No. 9.  2nd Edition.  Madison, Wisconsin: American 

Society of Agronomy; 1982.  Method 25-9.1, pp. 443-444. 

Total Selenium Bajo, Sixto. Analytical Chemistry, Vol. 50(4), 649-651-1978, Modified. 

CaCO3% USDA. Handbook 60, 1954, Method 23c, pp. 105. 

Neutralization Potential USDA. Handbook 60, 1954, pp. 105, Methodology 23c. 

EPA 600/2-78-054.  Field and laboratory methods applicable to 

overburden and mine soils method 3.2.3., pp. 47-50. 

Erosion Factor USDA-SCS.  National Soils Handbook.  July 1983.  Method 603.2-1. 

pp. 603-29. 

Coarse Fragment % Montana Department of State Lands, Reclamation Division.  Soils and 

Overburden Guidelines.  1983.  Section 1, E.I.a., pp. 6. 

 

Wyoming DEQ, Land Quality Division.  Guideline Soil, Topsoil, and 

Overburden.  November, 1984. Section 1, B.5.d, pp. 5. 

Total Sulfur Field and Laboratory Methods Applicable to Overburdens and Mine 

soils.  EPA 600/2-78-054, Method 3.2.6., 1978. 
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Table 20-1  (Continued) 

 

Analysis Method 

Total Sulfur - Acid Base Field and Laboratory Methods Applicable to Overburdens and Mine 

soils.  EPA 600/2-78-054, Method 3.2.6. and 1.3.1., 1978. 

 

Sulfate Sulfur % 

ASTM D 2492-84 with modification. 

Field and Laboratory Methods Applicable to Overburdens and Mine 

soils.  EPA 600/2-78-054, Method 3.2.6., 1978. 

Mine Spoil Potentials for Soils and Water Quality.  EPA 670/2-74-

070.  Pg. 49. 

Pyritic Sulfur % ASTM D 2492-84 with modification. 

Field and Laboratory Methods Applicable to Overburdens and Mine 

soils.  EPA 600/2-78-054, Method 3.2.6., 1978. 

Mine Spoil Potentials for Soils and Water Quality.  EPA 670/2-74-

070.  Pg. 49. 

Organic Sulfur % ASTM D 2492-84 with modification. 

Field and Laboratory Methods Applicable to Overburdens and Mine 

soils.  EPA 600/2-78-054, Method 3.2.6., 1978. 

Mine Spoil Potentials for Soils and Water Quality.  EPA 670/2-74-

070.  Pg. 49. 

Pyritic Sulfur Acid-Base Field and Laboratory Methods Applicable to Overburdens and Mine 

soils.  EPA 600/2-78-054, Method 1.3.1., 1978. 

Pyritic Sulfur  

Acid-Base-Potential 

Field and Laboratory Methods Applicable to Overburdens and Mine 

soils.  EPA 600/2-78-054, Method 1.3.1., 1978. 
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Table 20-2  Navajo Mine Topsoil and Topsoil Substitute Suitability Criteria1/2 
 
 Good Marginal Unsuitable 

PH 6.0-8.4 5.5-6.0 

8.4-8.8 

< 5.5 

> 8.8 

EC mmhos/cm3 < 4.0 4.0-12.0 > 12.0 

SAR4 

  sl & coarser 

  l & cl 

  40% clay 

 

< 12.0 

< 10.0 

< 8.0 

 

12.0-18.0 

10.0-16.0 

8.0-14.0 

 

> 18.0 

> 16.0 

> 14.0 

Texture < 35% clay <45% clay >45% clay 

Saturation % 20-80 20-80 < 20 - > 80 

Coarse Fragments5 

  < 3 inch % 

  > 3 inch % 

 

0-15 

0-3 

 

15-35 

3-10 

 

> 35 

> 10 

Erosion Factor6   0.37   0.37 > 0.37 

Selenium 

Extractable 

 

 

 

  0.15 ppm 

 

> 0.15 ppm 

 
1. These suitability criteria may be modified on a case-by-case basis if sufficient data are submitted to 

support the modifications and the submitted data technically represent the site-specific nature of the 
modification. 

2. When spoil/overburden materials are used as topsoil substitute, then these materials must also be 
analyzed for total selenium concentration and acid-base potential (ABP).  Analysis of these 
constituents is in addition to the parameters listed in this table.  Materials that exceed 0.80 mg/Kg total 
selenium or have pyritic sulfur ABP < -5t/Kt are unsuitable for use as topsoil substitute. 

3. When EC is < 2.0, then SAR cannot be > 18. 
4. SAR values can be modified if adequate data is submitted to support proposed modifications. 
5. Coarse fragment content will be determined from field ocular estimates.  For topsoil 

substitutes/supplements, percentage can be increased if it is shown that the higher percentage will 
increase slope stability and/or vegetation establishment.  Suitability will be determined on a site 
specific basis. 

6. For each material proposed to reclaim slopes > 25% (4h:1v), a K factor must be determined from the 
results of appropriate physical and chemical analyses, as outlined in the National Soils Handbook 
(SCS, 1983).  Material suitability will be determined using the Revised Universal Soil Loss Equation 
(Renard, ARS, 1990). 
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Table 20-3  Navajo Mine Typical Major Mining Equipment 

 

Item Quantity 

Draglines 3 

Overburden Drills 3 

Coal Drills 1 

Exploration Drill 0 

Dozers 12 

Rubber Tire Dozers 1 

Large Front-end Loaders 7 

Small Front-end Loaders 3 

Graders 4 

Scrapers 3 

Coal Haulers 5 

End Dumps 8 

Mix Trucks 2 

Water Trucks 3 

Cable Reels 2 

Shovels 0 

Locomotives 5 

Rail Road Cars 57 

Stemming Truck 1 
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Table 20-4  Areas Mined by Year 

 

Location 
Year 

Area Pit Name Location 
Strip # 

  Approximate Acres 
Disturbed 

1 Area 2 Hosteen / Yazzie 13-17   103 

1 Area 3 Lowe 58-60   39 

1 Area 3 Dixon 60-62   101 

 Sub Total Year 1       243 

        

2 Area 2 Hosteen/Yazzie 18-19   19 

2 Area 2 Overlook 23-24   10 

2 Area 3 Lowe 63-64   29 

2 Area 3 Dixon 63-65   82 

 Sub Total Year 2       140 

        

3 Area 3 Lowe 65-66 

  

29 

3 Area 3 Dixon 66-68   76 

3 Area 4N Area 4N OC-BC1   79 

 Sub Total Year 3       138 

       

4 Area 3 Lowe 67-68   28 

4 Area 3 Corridor Road 1-2   17 

4 Area 3 Dixon 69-71   76 

4 Area 4N Area 4N BC2   22 

 Sub Total Year 4       143 

        

5 Area 3 Corridor Road 3-5   11 

5 Area 3 Dixon 72-75   88 

5 Area 4N Area 4N BC3, 1-5   85 

 Sub Total Year 5       184 

        

6-10 Area 3 Dixon 75-86   236 

6-10 Area 4N Area 4N 6-13   335 

 Sub Total Years 6-10       571 

* Table does not include pre-strip disturbance ahead of mining 

Year 1 Commences Sept. 1, 2009 
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Table 20-5  Anticipated Tonnage to be Mined from Lease for Each Fiscal Year of the Permit 

 

Fiscal Year Estimated Production 

2009 8,967,000 

2010 8,629,000 

2011 8,825,000 

2012 8,571,000 

2013 8,571,000 

14-19 41,600,000 

20-24 41,600,000 

Total 126,763,000 
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Leach Study 

 

 

Due to reformatting of the Navajo Mine PAP, the following references in this appendix (formerly 

Appendix 27-B under NM-0003C; Appendix 11-K under NM-0003F paper permit) have been changed, 

deleted or renumbered: 

 

NM-0003F Paper NM-0003F Electronic 

Exhibit 6-6 Exhibit 18-10 

Chapter 5 Overburden 

Chapter 6 Groundwater 

 

Part 2 Section 17 

Part 6 Section 42 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

   

 

   



APPENDIX 11-K 


LEACH STUDY 


Due to reformatting of the Navaj 0 Mine PAP, the following references 

in this appendix (formerly Appendix 27-B under NM-0003C) have been 

changed, deleted or renumbered: 

NM-0003C Reference NM-0003D Reference 


Exhibit 12-1 Exhibit 6-6 


CHAPTER 12 CHAPTER 6 


CHAPTER 13 CHAPTER 7 


(9/93) 
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LEACH STUDY 


1. Description of Air Pollution Control System 

The owners of the Four Corners Power P1 ant have been requi red by New 

Mexico Air Quality Control Regulations 504 and 602 to install new air 

po 11 ut ion control equipment to reduce stack emi ss ions of parti cu1 ates 
and sulfur dioxide from Units 4 and 5 at the Four Corners Power Plant. 

The particulate control equipment was required to be operational on 

Units 4 and 5 by December 31, 1982, while sulfur dioxide removal equip­

ment on Units 4 and 5 was to be operational by December 31, 1984. The 

solid wastes from these pollution control systems were to be disposed of 

in the Navajo Mine. 

Unit 4 and 5 each was retrofitted with four baghouses for fly ash emis­

sion control. Each baghouse contains 4,968 bags, one foot in diameter 

and 32 feet long. These bags act much 1; ke a 1 arge fi lter. Fl y ash 

lacen flue gas enters through the center of the bags and passes through 

the filter material to the outside. Fly ash is trapped on the inside 

surface of the bags and is knocked loose by i nterm; ttent reverse gas 

flow through the bags. Fly ash is collected in hoppers at the bottom of 
the baghouses and pneumatically conveyed to storage silos in the waste 

processing area. Collection efficiency from the flue gas is greater 
than 99.9 percent. 

The fly ash-free flue gas then passes from the baghouses to S02 absorb­

ers. Each unit has four operati ng absorbers and one spare. . Each ab­
sorber is 40 feet in diameter and 98 feet high. Normally, 88 percent of 
the flue gas will be scrubbed; with the remainder bypassed for later re­

combination with absorber outflow gases to maintain temperature in this 

exit gas. Lime slurry is produced in slakers and sprayed into the ab­

sorbers. The S02 in the flue gas ;s absorbed in the resulting droplets 
and reacts with the lime to form calcium sulfite or calcium sulfate. 

1 



The slurry droplets are collected in the sump at the bottom of the tower 
and recycled to the spray nozzles for full utilization of the lime. 

A portion of the slurry is blown down and goes to a 150-foot-diameter 
thickener where the solids are separated from the liquid. The overflow 

from the thickener, which ;s low in solids, ;s reused in the absorbers. 
The underflow, which is about 30 to 35 percent solids, is transferred to 

the waste processing area. There it is mixed with the fly ash to form a 
physically stable product for disposal. This mixture composes the 

sludge/fly ash mixture that was sampled as part of this study. 

The underflow or sludge can either be mixed directly with the fly ash or 
further dewatered in the vacuum filters. The quantities of fly ash and 

sludge ava i1 ab1e determi ne how much add it i ona1 dewater i ng is requ ired. 
The sludge and/or filter cake is mixed with the fly ash in the pugmills 

and loaded onto the trucks for mine disposal. The addition of dry fly 
ash increases the overall solids content in the final product to 75 to 
85 percent solids. 

Figure 27-Bl illustrates the interrelation of the air pollution control 
equi pment and descri bes the flow of wastes to the mi ne for di sposa1. 

Figure 27-B2 shows the details of waste handling in the waste processing 
area. 

2. GEOCHEMICAL EVALUATION OF POWER PLANT WASTE DISPOSAL 

2.1 Introduction 

The geochemical evaluation of power plant waste disposal was conducted 
to quantify the interactions that would take place between the spoils, 
fl y ash, bottom ash, s1udge/fl y ash, coals and the ground water. The 
interactions will take place as a result of concurrently burying the 
power plant wastes in the mi ned out pi ts as the mi ne progresses. The 
power plant wastes may ultimately be buried in mine pits throughout the 

2 
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Figure 27-B2 
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mine area. Waste is hauled from the power plant and placed in the pits 

by dump truck and covered with spoil material in successive layers to 
faci 1 itate compacti on, placement, access, and constructi on. With such 
placement over the long life of the mine and power plant, it can be as­
sumed, for all practical purposes, that the power plant wastes will be 

evenly mixed with the spoil material as the pits are backfilled and re­

claimed. Also, in the long term, after all mining and reclamation is 

comp1ete and the ground water in the mi ne area has returned to its 
premi ne 1eve1s, the chern; stry of the water wi 11 be determi ned by its 

long-term reactions with all the materials that it contacts in its slow 

migration toward discharge points such as the San Juan River. 

The geochemical evaluation began by evaluating existing data for the 

mine site. These data included ground water and overburden analyses and 
information on coal geology. Prior to the beginning of the geochemical 

evaluation, the mine was already well understood with regard to ground 
water quantities and flow directions. Climatological data was also 
available along with infiltration studies (Stone, 1984) and in situ per­
meability data for the coal seams and overburden. Studies had also es­
tablished that distinct areas within the mine had no ground water and 
other areas had limited ground water. Exhibit(i2-1 notes the dividing 

',---­

line between areas with no saturation and areas with saturation as well 
as the potentiometric contours of ground water within the individual 
coal seams. 

The sampling procedure used for the geochemical evaluation ensured that 
representative samples of all materials were obtained. All spoil and 
overburden samples were collected using the EPA guidance document SW 846 

"Test Methods for Evaluating Solid Waste". This procedure, based on 
preliminary chemical analysis of the spoil/overburden, provided guidance 
on the number of aliquots per sample needed to provide statistical va­
lidity to both the sampling and subsequent analysis of the spoil/over­
burden. Samples were collected from all areas on the mine site. 

5 



Before water samples were collected, an evaluation of existing data from 
mine area wells was conducted to determine if their waters were the same 
or different chemically. After chemical review of the waters, a review 

of the geohydrological data in the mine was conducted to determine the 
relative quantities of the chemically different waters on the mine site. 

The locations of wells were also evaluated to assure that the well dis­

tribution could be representative for the entire mine site. Composite 

samples of chemically similar waters were collected and mixed in ratios 
to match their relative ratios within the mine. This was done in an ef­

fort to reduce the volume of samples to be analyzed and the batch leach­

ing necessary for the geochemical evaluation. 

Coa1 samples were taken at random from hi gh wall s where access was 

available. All coal seams being mined on the permit area were sampled. 
Power plant fly ash and bottom ash samples were taken at random from ash 

storage bins in the power plant. Power plant sludge/fly ash was col­
lected at 12 different times during an eight-week period to establish 

consistent analytical data for the sludge/fly ash. 

Procedures for the geochemical evaluation were divided into two catego­
ries: physical and analytical. Physical properties of all solid sam­
ples were determined. These properties included: unit weight, permea­

bility, void ratio, porosity, grain size distribution, and moisture den­

sity relationships (ASTMD 698-78 Method A and/or ASTMD 4254-83, Method 
A) • 

Analytical procedures were conducted to determine the concentration lev­

els within the solids and the water of various parameters listed by the 
State of New Mexico with regard to human health, irrigation use, other 
domestic uses, as well as for major ions. 

After all analytical and physical testing was complete, batch leach 
testing of all the solids with all of the various ground waters and one 
surface water sample was conducted. In addition, mixtures of spoil and 
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power plant wastes, in their relative disposal ratios, were leached in 

the batch leaching process with the natural waters from the site. The 

batch leaching procedures accelerate the leaching process and determine 

in a short period of time what long-term contact between natural ground 

water, waste, and spoils will produce in terms of water chemistry. The 

resultant data from all testing was then evaluated to determine the net 

geochemical impact expected as a result of the power plant waste dispos­

al at the mine site. The attenuation properties of the solid materials 

were also evaluated. In some instances, it was found that the addition 

of power plant waste leachates to existing ground waters actually made a 

net improvement in water quality. 

Utilization of Existing Data 

Existing data was used to assist in designing the program developed for 

geochemical evaluation of waste disposal for this project. Existing da­
ta were used to determine which sampling points would be most beneficial 

and which samples to collect in order to most closely approximate the 
conditions occurring at the mine site. 

Ground water data presented in Chapter 12 was used to select ground wa­

ter wells to be sampled as well as to determine which of the ground wa­
ters should be mixed to form the composite samples needed for analysis 

and batch leach testing. The samples were evaluated to determine which 
wells produced water that is chemically similar based on milliequivalent 

calculations of the ionic constituents. Relative quantities of water 
available from the various strata were also used to calculate composit­
;ng ratios. Chapter 12 provides data on ground water flow directions 
and quantities. The compositing utilized for sampling ground waters was 

determined to be as follows: 
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COMPOSITE NUMBER WELL NUMBER COMPOSITE RATIO 

1 KF 84 SJ5 None 
2* KF 84 21 (b) None 

3 KF 84 22 (a) None 

4 KF 84 18 (a) , (b) 50:50 

5 KF 84 20 (a) , (c) 58% of total 

KF 84 21 (a), (c) 

KF 84 22 ( b ) , (c ), (d), (e) 42% of total 

*We 11 y; e 1 ds from Well KF 84 21 (b) were not sufficient enough for the 

collection of the desired ten gallon ground water sample ( i . e, on 1 y one 

gallon was obtained). 

Overburden/spoil exi sti ng data presented in Chapter 11 (1981 i nter;m 
permit application) was evaluated to determine where and how many sam­

ples should be collected to represent the spoil backfill material on the 

mine site. It was decided that two samples should be collected in the 
north area where movement of ground water to the San Juan River would be 

most likely to occur. An additional five samples were evenly distribut­

ed throughout the mine site Areas I, II and III (see Exhibit 27-B1). 

The two overburden samples in the north area had to be co11 ected by 

drilling because the old mine pits in that area have been backfilled and 

it was no longer possible to collect samples from the backfilled spoil 

that woul d be representat; ve of the different hor; zonta 1 strata. The 

drill hole locations (see Exhibit 27-B1) were se1ected at sites that had 

not been mined so that a dri1l rig would be able to cut efficiently for 
sample collection. 

The spoil sample locations were preselected on a map for even distribu­
tion. To decide the number of aliquots to collect for each spoil sam­

ple, the EPA guidance documents SW-846 "Test Methods for Evaluating 501­
id Waste" was used. The EPA requires that document preliminary data for 
the material to be sampled be available. Overburden data from the 1981 
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interim permit application was therefore analyzed prior to sampling to 

determine the number of aliquots per sample needed for statistical va­

lidity. 

The parameter that showed the maximum number of aliquots per sample was 

selected as the controlling factor. The number of aliquots required was 

calculated from the mean of the parameter values and the standard devia­

tion and the variance of sample data. Sulfate was the controlling pa­

rameter for the available data on overburden with the number of a1iquots 

required at 176. Coal sample points (see Exhibit 27-82) were selected 

from the available data on mine site geology as presented in Chapter 11. 

Sampling 

Overburden/spoil samples were collected by two methods in the field. 

Samples 0-1 and D-2 were drill hole locations where samples were col­

lected using a rotary drill. No drilling fluids were used. All cut­

tings from the drill were collected on a canvas placed adjacent to the 

drill hole. After the drill hole was extended to the top of the No.8 
coal seam, drilling was stopped and the cuttings on the canvas thorough­

ly mixed to represent backfill from the previous mining operations. A 

large sample (approximately 150 pounds) was then collected from the 
mixed drill cuttings. 

Spoil samples S-1 through S-5 were collected using small scoops to pick 

up aliquots at random locations over an entire spoil pile area that was 
exposed near to or at the predesignated sample point. A total of 180 
aliquots were collected for each sample over the selected sample area. 
In the process of collecting aliquots, care was taken to select as many 
variations of color, site, and particle size as were practical. The 
aliquots were collected in 30 small pails (6 aliquots per pail) and then 
dumped onto a canvas and thoroughly mixed before being placed in a large 
sample container. This procedure was followed for all five spoil sam­

ples. Collection of 180 aliquots rather than the calculated 176 was 
done to facilitate ease of collection. 
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The size of the spoil sample areas varied, depending upon access and 

available area adjacent to the predesignated sample points. The samples 

collected and the area covered at each sample location were as follows: 

S-l 4,000 feet by 300 feet 

S-2 2,000 feet by 1,000 feet 
S-3 2,600 feet by 1,000 feet 

S-4 2,200 feet by 200 feet 

S-5 2,000 feet by 3000 feet 

The large areas represented by the individual samples provided an oppor­

tunity for a wide range of the overburden material to be represented in 
the total sample and thereby improve its approximation of overall 

postmining conditions. 

Coal samples were collected where random as mlnlng operations provided 

an open pit and access to a coal seam. The pits were selected based on 
availability of access to a particular seam and the need to distribute 

the sample points so that field conditions in the seam would be best 

represented. A total of six coal seams were sampled. Two samples were 
co11 ected from the No. 8 seam because ; tis the th i ckest seam ; n the 

mine, the most extensive, and also transmits water directly to the San 
Juan River. As a result, a total of seven coal samples were collected. 

A channel sample was collected at each coal sample point. A channel 
sample is where a pick is used to chip equal amounts of coal from each 
horizontal layer allowing the chips to fall onto a canvas spread at the 
base of the seam. These chips were mixed and the sample collected. 

Ground water samples were co 11 ected in the fi e1d from the desi gnated 
wells by airjet using a trailer-mounted air compressor. Ten gallon sam­
ples were collected in nalgen buckets or containers from which all mix­
ing or compositing took place. Leaching samples were set aside for lat­
er use. Ground water samples so collected were immediately placed in 
sample bottles and preserved by the following methods: 
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PARAMETER 	 BOTTLE SIZE AND TYPE PRESERVATIVE 

Phenolics 	 1 liter amber glass CUS04 Yes 

H3P04 to pH S 4 

Nitrate 	 1/2 liter plastic Yes 

Cyanide 	 1/2 liter plastic Yes 

Fluoride, Boron 1 liter plastic NaOH to pH ~12 Yes 


Sulfate, Chloride. 

TDS, Calcium, Mg, 

Na, K 


Total Metals 	 1 liter glass HN03 to pH S 2 Yes 

As the samples were collected, all bottles were rinsed with sample wa­

ter, and the rinse discarded. The sample bottles were then filled com­
pletely with sample water, preservative added as appropriate, capped 
tightly, and placed inside a ziploc plastic bag. Both the bag and bot­

tl e were 1abe1ed wi th waterproof marker as to sample i dentifi cati on, 
preservative, and parameters for analysis. The bottles were then placed 
in large ice chests and cooled to 4 degrees Centigrade with ice prior to 
shipment to the IT laboratory in Knoxville, Tennessee. 

A single ten gallon surface water sample was collected from Chinde Wash 
at the location shown on the attached map, Exhibit 27-B3. The sample 
was collected approximately 12 hours after the end of a significant 
thunderstorm when the flow in the stream was approximately one cubic 
foot per second (cfs). The surface water sample was taken and preserved 
using the same methods described above for ground water samples. 

Fly ash and bottom ash were sampled concurrently with the water samples. 
A bottom ash sample (approximately 120 pounds) was collected from the 
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top of a waste bi n as a grab samp 1e. The bottom ash samp 1 e collected 

from a spot in the bin that appeared to have the same physical charac­

teristics as the rest as bin ash material. Sampling of the bin was done 
when all equipment at the power plant was in continuous operation to en­

sure that a fresh sample was obtained. The fly ash sample was collected 
at the discharge point from a storage bin prior to the fly ash being 
wetted for dust suppression. Approximately 150 pounds of dry fly ash 

material was collected from the power plant. All of the fly ash materi­
al was observed to have the same physical characteristics. Combined 

sludge/fly ash samples could not be collected on this sample trip be­
cause the fl ue gas scrubbers were not yet operat iona1 . When the fl ue 

gas scrubbers did become operational, several weeks were allowed to pass 

before sampling began to ensure that all startup problems had been re­

solved in the operations. A total of 12 sludge/fly ash samples were 
collected periodically between December 1984 and February 4, 1985. The 

samples were collected by extracting sample portions from a belt dis­
charge in the plant where trucks were loaded for di sposa 1. A p 1 asti c 

bucket was passed through the waste stream several times over a period 
of approximately ten minutes. A total of approximately 120 pounds of 

sludge/fly ash was collected in this manner for each sample. The sam­
ples were sealed in water-tight plastic pails and shipped immediately to 

the IT laboratory in Knoxville, Tennessee. Upon arrival, the samples 
were thoroughly mixed to achieve consistency and subdivided for analyti­

cal and physical testing. 

Sludge/fly ash analytical data were obtained for all 12 samples collect­
ed prior to beginning the batch leach testing. For the batch leaching, 

an aliquot of each of the 12 samples was collected and thoroughly mixed 
to form a composite sample. This composite was also submitted for ana­
lytical testing. By mixing the aliquots from 12 samples taken to form 
one composite sample for batch leaching, a single sample that was most 
representative of the actual sludge/fly ash material that is being 
placed in the pits for burial was produced. This process was used be­
cause it was desirable to account for any operational variances that 
might be occurring. 
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All of the data collected is presented in tabular form in this section. 

The tables are organized to show the data for all materials collected: 
spoi 1 overburden, coal, waste, and water and the results of the batch 

leach testing. The batch leach testing data is also presented in tabu­
lar form so that it can readily be determined what interactions occurred 

when the various waters contacted different samples of solids. 

Physical Testing 

Physical testing was performed on all solids samples collected. Infor­

mation determined included specific gravity, density, permeability, po­

rosity, void ratio, grain size distribution, and moisture-density rela­

tionships. The moisture-density relationship provided information on 

the maximum dry density for the material at an optimum moisture content. 

The only information determined for the coals were density, specific 

gravity, and grain size distribution of the sample. The physical test 

data was used to predict travel times through the backfill materials. 

All physical data determined is presented in the back of this Appendix. 

Chemical Testing 

All wastes, spoils, and waters used in this study were analyzed for the 
chemi ca1 parameters 1 i sted in Table 27. B1. The table genera 11 y is di­
vided into four categories of constituents based upon (1) human health 
standards; (2) standards for domestic water supply; (3) standards for 

irrigation waters; and (4) water type or major ionic constituents. 

These categories reflect the areas of concern in relation to preventing 
or minimizing impacts upon the hydrologic environment of the mine site 

and adjacent areas. Other parameters included on the data sheets were 
simply part of the total information obtained from the rCAP scan and are 
included here only to demonstrate the total analytical program conduct­

ed. Coal samples were also analyzed for these parameters. The coal 
samples, however, were not used in any of the batch leaching studies. 
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Arsenic (As) 
Barium (Ba) 
Cadmium (Cd) 
Chromium (Cr) 
Cyanide (Cn) 
Fluoride (F) 

Chloride (cl) 
Copper (Cu) 
Iron (Fe) 

Manganese (Mn) 

Aluminum (Al) 
Boron (B) 
Cobalt (Co) 

Calcium (Ca) 

Sodium (Na) 
Alkalinity 

Table 27-Bl 

CHEMICAL SPECIES TO BE ANALYZEg IN 

SOLIDS, WATER, AND EXTRACTS 


Human Health Standards 


0.5 mg/l Lead (Pb) 
1 mg/l Total Mercury (Hg) 
.01 mg/l Nitrate (N03 as N) 
.05 mg/1 Selenium (Se) 
0.2 mg/l Si 1ver (Ag) 
>1. 7 mg/l 
-;;ariable 

Other Standards for Domestic Water Supply 

250 mg/l Phenols 
1 mg/l Sulfate (S04) 
.3 mg/l 
1. 0 mg/l Total Dissolved 
(aquatic life) Sol ids (TDS) 
.050 mg/l Zinc (Zn) 

pH 

Standards for Irrigation Use 

1.0 mg/l Molybdenum (Mo) 
.75 mg/l Nickel (Ni) 
.2 mg/l 

Major Ions 

(Water type. Magnesium (Mg) 

hardness) 

(water type) Potassium (K) 

(water type) 


.050 mg/l 
2.0 ug/l 
10 mg/l as N 
.01 mg/l 
.05 mg/l 

0.3 mg/l 
250 mg/l 
(desirable) 
500 

5 mg/l 
5-9 range 

.05 mg/l 
0.01 of 96-hr 
LC sO (aquatic 

life) 

(water type, 
hardness) 
(water type) 

*New Mexico Water Quality Control Commission Regulations, 1982. 
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Cation exchange capacities (CEC) were determined for all spoil and over­

burden samples. Since the cation exchange capacities resides primarily 
in clay minerals and colloidal particles, these values qualitatively in­

dicate the mineralogical composition of the material analyzed. Also, 
the CEC provides a measure of the ability of the overburden/spoil mate­

rial to attenuate the movement of cationic species through them. 

Results of all analyses presented in Tables 27.B2 through 27.B9 were ob­

tained in accordance with U.S. Environmental Protection Agency analyti­

cal procedures. The contractor doing the analytical work operates com­
pletely under an approved EPA QA/QC program. This included doing appro­

priate duplicate and spike samples for this project to ensure adequate 

QA/QC. 

Statistical Evaluation of Data 

Assuming that the 12 samples of sludge/fly ash collected as described in 
Section 2 are representative of sludge/fly ash produced under normal op­
erating conditions, they may be used to infer the chemical composition 

of sludge/fly ash in the future. Because several of the chemical con­

stituent concentrations exhi bi t a hi gh degree of vari abil ity over the 
sampling period and accumulation prior to disposal of the sludge/fly ash 
does not occur after the po; nt in process i ng where these samples were 

taken, inferences regardi ng the future chemi ca1 compositi on shoul d be 

made regarding the population of means resulting from future similar 
sample collections. For the present purpose, it is useful to calculate 

that concentration below which a fixed portion, say 95 percent, of fu­

ture mean chemical analysis will fall. Further, it is desirable to do 
so with a specified high degree of confidence, say 90 percent. 
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Table 27-B2 

WATER ANALYSIS Sl~Y 

S~~PLE IDENTIFICATION 

PARAI'lETER UNITS SURFACE WATER COMPOSITE 1 COMPOSITE 2 COMPOSITE 3 

General Chemistry: 

Acidity mg/t(l)CaCO) <1 <1 NA() <1 

Alkalinity mg!t CaC0 3 88 3,100 SA 940 

Chloride mg/1 15 380 7.5 310 

Cyanide mg/1 <0.02 <0.02 <0.01 <0.02 

Fluoride mgl1 1.0 2.2 0.62 2.& 
Nitrate mg(t NO)-N 9.7 4.5 0.03 :.3 
pH 7.80 8.80 11.98 8.70 

Pheno 1i cs mg/t <0.01 <0.01 0.07 0.01 

Residue: 

Filterable @ 1S0·C mg/t 1,900 4,400 7,260 4 ,lOa 

Specific Conduccance ~mhos/cm 2,310 5,900 SA 6.000 
@ 2S'C 

Sulfate mg/1 S04-2 1,200 22 <1.0 1,500 

~etaLs: 

Aluminum mg/t 0.69/0.75(2) 0.68 5.0 1.3 

Arsenic mg/l. <0.001 0.004 <0.001 0.008 

Barium mg/l 0.03/0.02 1.5 3.9 0.06 

Boron mgil 0.31 0.97 <0.01 0.20 

Cadmium mg/t <0.001/<0.002 <0.001/0.002 <0.004/0.004 0.002/0.002 

Calcium mgil 230 11 620 36 

Chromium mg/l 0.002 0.001 0.14 0.006 

Cobalt mgll <0.00l/0.001 0.008/0.002 <0.0~/<0.004 0.014/0.012 

Copper mg!l 0.04/0.031 0.02/0.05! <0.02/0.029 <0.01/0.017 

Iron mg/l 0.45 2.8 0.07 3.7!3.8 

Lead mg/t <0.01/<0.01 0.03/0.03 0.1 0.02'<0.01 

~agnesium mg/l 28 3.6 O.S 4.5 

~anganese mgiZ 0.08 0.47 0.06 0.38 

~ercury (Total) mgh <0.0002 <0.0002 <0.001 <0.0002 

~oli'bdenum mg/l <0.001 0.005 <0.05 0.003 

Nickel mgl1. 0.04 0.11 <0.01 0.07 

Potassium mg/l 11 7.2 66 8.4 

Selenium mg/t <0.001 0.006 <0.018 0.014 

Silver mg/t <0.001/<0.002 <0.001/<0.002 <0.002 0.001/<0.002 

Sod:'um mg/l 280 1.600 2,)00 1,400 

Zinc mgh 0.06 0.07 0.04 0.08 

Total Alpha pC ill (4 ) 0.5!0.5 1.7!0.6 1.0:0.5 0.8:0.7 

Total Beta pCi! 1 4.7!4.7 4.2!4.1 5.2:4.5 4.0:4.3 

Total Radium pCi/t 0.3!0.6 0.3!0.6 0.5:0.7 0.2'::0.5 
(226 and 228) 
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(Continued) 

SAMPLE IDENTIFICATION 

PA.llAMETER 

General Chemistry: 

Acidity 

Alkal inity 

Chloride 

Cyanide 

Fluoride 

Nitrate 

pH 

Phenolics 

Residue: 

~ilterable @ lSO'C 

Specific Conduccance 

Sulfate 

~etal s: 

Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

I ron 

Lead 

~agnesium 

~anganese 

~ercury (Total) 

~olybdenum 

Nickel 


Potassium 


Selenium 


Silver 


Sodium 


Zinc 


Total Alpha 


Total Beta 


Total Radium 

(226 and 22S) 

UNITS 

mg/l(1)Cac03 
mg/l CaC03 

mg/l 

mg/t 

mg/1 

mg/l N03-N 

mg/t 

~mhos/cm 
@ 2)'C 

mg/l S04-2 

mg/1 

mg/l 

mglt 

mg/1 

mglt 

mg/l 

mglt 

mg/l 

mgh 

mglt 

mg/l 

mg/l 

mgl2. 

mgl2. 

mg/l. 

mg/l 

mg/t 

mgl2. 

mg/t 

mg/l. 

mg/2. 
pCilt(4) 

pCi/t 

pci/t 

COMPOSITE 4 

<1 

510 

5,200 

<0.02 

0.3 

18 

S.20 

0.04 

9,SOO 

15,600 

120 

<0.01 

0.015 

0.92 

0.53 

0.001 

140 

O.OOS 

0.035/0.034 

<0.01 


0.15 


0.12 


32 


0.03 


<0.0002 


0.025 


0.11 


19 


0.011 


<0.001/<0.002 


3,500 


0.21/0.22 


1.9±0.5 


4.0t3.7 

0.4±0.6 

COMPOSITE 5 

<1 

940 

2,000 

<0.02 

1.3 

11 

9.50 

0.02 

4,600 

S,lOO 

1.7 

0.017 

2.5 
0.42 

0.002/<0.001 

140 

0.034 

0.017 

0.04 

5.6 

O.OS 

tl 

0.70/0.70 

<0.0002 

0.00S/0.006 

0.04/0.04 

12 

0.020 

0.015/<0.002 

1,600 

0.09 

<0.1 

3.9±3.9 

0.4±0.6 

... 


~l)mg/t = milligrams per liter or parts per million. 
2))The indicated sample was analyzed in duplicate.

( 3 Not analyzed. 
(4)pCi/l = pi co curies per liter. 
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Table 27-B3 

PARAMETER 

..ACidity(1) 

Al ka 1 in i Hi1) 

Chloride 

Cyanide 

F~uorid{l)
Nitrate 

pH 

Phenolics 

Residue: 


Filterable @ 180°C 
Specific Conductance 

@25°C 
Sulfate t1 ) 

Metals: 
Aluminum 
Arsenic 
Barium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Zinc 

(l)Water leachable. 

(2)NA - not analyzed. 

(3)< - less than. 

ASH ANALYSIS 

UNIT 

mg/kg CaC03

mg/kg CaC03


mg/kg 

mg/kg 

mg/kg 


mg/kg N03-N 


mg/kg 

mg/kg 

].:mhos/cm 


mg/kg S04-2 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 


SUMMARY 

ASH 
FLY ASH 

(No Sludge) 

<100(3) 
11,577 

100 
0.20 
176 

NA1z. ) 
1.29 

NA 

NA 


1,667 


6,600 

11 


850 

160 

0.4 


12,000 

5 

2 


0.063 

5,300 


26 

530 

99 


0.2 

<6 

2 


162 

6.5 


<0.2 

430 

13 


BOTTOM ASH 


397 

2,976 


124 

0.22 


81 

2 


NA 

1. 36 


NA 

NA 


<100 


2,000 

0.38 

420 

10 


<0.1 

3,000 


<1 

1 


0.023 

2,100 


<1 

150 

32 


<0.1 

<6 

<1 

44 


<2(4) 

<0.2 


84 

5 


(4)Higher detection limits due to matrix interference. 
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Table 27-B4(.., 
SPOILS AND OVERBURDEN ANALYSIS SUMMARY 

PARAIiETER UNIT S-l S-2 S-3 S-4 S-5 D-1 D-2 

Acidity{ 1) mg/kg CaC03 399 299 197 399 298 399 398 
A1ka1~niHjl) mglkg CaC0 3 3,293 3,693 3,945 3,593 3,771 7,186 3,877 
Chlonde mg/kg 250 150 246 200 248 399 149 
Cyanide mg/kg 0.17 1.18 0.20 0.25 0.20 0.08 0.20 

mg/kg 471 463 420 575 503 403 332F~uoridtl)
Nltrate mg/kg N03-N 2 16 12 20 24 15 20 

NA(2)pH NA NA NA NA NA NA 
Phenolics mg/kg 1.09 1.19 1.09 1.18 1.05 0.90 1.98 
Residue! 

Filterable @ 180°C mg/kg NA NA NA NA NA Nt\: NA 
Specific Conductance 1Jmhos/cm NA NA NA NA NA NA NA 

@25"t 
Sulfate 1) mg / kg S04-2 8,982 7,236 6,410 12,724 6,610 1,946 3,529 

~eta1s: 

Aluminum mg/kg 8,100 7,400 5,500 6,600 6,600 9,200 6,200 
Arsenic mg/kg 6.5 6.0 36 17 4.3 4.5 4.6 
Barium mg/kg 180 42 130 150 110 120 

<;t9)mg/kg 9 8 4 4 <3 <3 
~nium mg/kg 1.0 0.9 1.1 0.9 0.8 1.1 0.9 
Ca cium mg/kg 16,000 17,000 1,900 9,500 21,000 14,000 11 ,000 
Chromium mg/kg 3 3 2 3 3 6 6 
Cobalt mg/kg 7 7 8 7 9 7 6 
Copper mg/kg 11 6 6 15 9 10 0.143 
Iron mg/kg 14,000 13 ,000 39,000 27,000 14,000 20,000 18,000 
Lead mg/kg 35 32 58 34 32 42 72 
Magnesium mg/kg 2,900 3,100 2,300 2,100 2,900 4,100 6,200 
Manganese mg/kg 200 200 360 190 470 350 250 
Mercury mg/kg <0.1 <0.1 0.2 0.8 <0.1 0.2 0.2 
Molybdenum mg/kg <6 <6 <6 <6 <6 <6 <6 
N.icke1 mg/kg 10 9 13 10 13 10 9 
Potassium mg/kg 1,t~9 1,t~9 1,t~9 1,t~9
Selenium mg/kg <1 <2 <;~&) <2 <2 <in) <~n) 
Silver mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Sodium mg/kg 2,600 2,700 2,100 3,500 2,700 2,900 1,400 
Zinc mg/kg 66 63 58 71 69 63 56 

{l)Water leachable. 

(2 )NA - not analyzed. 

(3)< - less than. 

(4)Higher detection limits due to matrix interference. 

(.., 
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(' (' 	 r 

COAL ANALYSIS SUMMARY 

SAMPLE NUMBER 
C-3 C-4 C-5 C-6 C-7PARAMETER UNIT C-1 C-2 

SEAM NO. NO. 8 NO. 2 NO.4 NO.3 NO. 7 NO.8 NO.6 

Ac idi t/ 1) mg/kg CaC03 198 399 399 198 393 295 399 
Alkalinia(l) mg/kg CaC03 790 2,595 798 100 3,929 4,715 898 
Chloride ) mg/kg 247 349 175 222 196 196 150 

Cyan ide mg/kg 0.05 0.07 2.22 0.30 0.35 0.12 0.20 
26 23 13 36 248 380 364Fluoridt ) 	 mg/kg N 

Nitrate 1 mg/kg N03-	 4 6 5 14 5 3 
pB 	 NA~2) NA NA NA NA NA NA 
Phenol ics 	 mg/kg 0.19 0.39 0.10 0.40 0.59 0.29 0.89 
Residue: 

NA NA NA NAFilterable @ 180°C mg/kg NA NA NA 
NA NA NA NA NASpecific Conductance )mhos/cm NA NA 


@25°

Sulfater1) mg I kg S04-2 	 524 748 499 3,508 1,965 1,130 <100° ) 

~ 
IIIMetals: 	 0' .....

Aluminum 	 mg/kg 290 1,800 650 1,300 72~ 2,300 680 ro 
<0.1 <0.1 <0.1 0.24 	 <0.2 4) 5.7 4.5N 

0 Arsenic mg/kg 	 N 
-...I8.9 33 57 38 38 69Barium mg/kg 	 58 I 

45 110 24 39 40 58 53 ttlBoron mg/kg Ul 

Cadmium mg/kg <0.1 <0.3 0.2 <0.1 <0.1 0.4 <0.3 
Calcium 	 mg/kg 210 1,300 630 760 780 1,200 670 
Chromium mg/kg 	 <1 <1 <1 <1 <1 <1 <1 

<0.8 (4) <0.6 (4 ) 	 2 1Coba It mg/kg <0.5 2 3 
Copper mg/kg 0.020 0.028 0.029 0.033 0.044 0.071 <2 

Iron mg/kg 290 2,800 1,300 3,600 1,600 4,400 1,200 
Lead mg/kg <1 <1 13 <1 2.6 3.8 <10 
Magnesium mg/kg 100 650 210 360 220 460 210 
Manganese mg/kg <2 12 2 2 14 4 2 
Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Molybdenum mg/kg <6 <6 <6 <6 <6 <6 <6 
Nickel mg/kg <1 2 1 <1 4 2 2 
Potassium mg/kg 17 19 17 45 34 l°l 15 

<0.4 (4) <0.8(4) <0.8(4) 	 <0.3 4) <0.4(4)Selenium 	 mg/kg 0.30 l'l<0.2 <0.3 4) <0.2 <0.2 	 <0.2 <0.2Silver 	 mg/kg <0.2 
Sodium 	 mg/kg 510 1,000 510 810 690 1,200 1,500 
Zinc 	 mg/kg 5 36 38 11 8 25 9 

~!~water leachable. 
(3)NA - not analyzed. 

(4)<.- less than. .. 


t, t 	 , . ,,~. • .. .... , ••• 4 ••• _ r "'" ~ 
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Table 27-B6 
ANALYTICAL SUMMARY OF SLUDGE SAMPUS 

SLUDGE 

PAR.A."fETER UNITS NO. 1 NO. 2 NO. 3 NO. 4 


General Chemistrx: 


Acidity mg/kg CaC03 3,000 NA 7,600 4,400 


Alkalinity mg/kg CaC03 2,600 NA 2,800 2,000 


Chloride mg/kg 2,375 1,800 2,375 1.800 


Cyanide mg/kg 0.07 0.05 0.12 0.08 


Fluoride mg/kg 269 39 405 419 


Nitrate mg/kg N03-N 5 4.5 5 36 

NA(2)pH 11. 37 NA NA 

Phenolics mg/kg 0.1 <0.01 0.1 0.07 
.... 

Residue: 
Fil terable @ 180 G C mg/kg NA NA NA NA 

Specific Conductance T,lmhos/cm NA NA NA NA 
@ 25 G C 

Sulfate(l} mg/kg S04-2 8,350 3,100 4,200 8,150 

Metals: mg/kg 

Aluminum mg/kg 9,400 9,900 6,500 8,400(.. 
Arsenic mg/kg 22 11 12 11 


Barium mg/kg 780 650 490 430 


Boron mg/kg 230 300 220 230 


Cadmium mg/kg 0.62 0.73 0.67 0.87 


Calcium mg/kg 19,000 40,000 37,000 39,000 


Chromium mg/kg 10 11 6.7 7.7 


Cobalt mg/kg 2.1 2.3 1.8 2.0 


Copper mg/kg 7.4 8.5 6.5 5.2 


Iron mg/kg 4,300 4,400 2,800 4,400 


Lead mg/kg 16 12 <10(3) 37 


Magnesium mg/kg 760 780 580 700 


Manganese mg/kg 90 120 100 72 


Mercury mg/kg 0.2 <.1 0.2 0.10 


Molybdenum mg/kg 8.6 7.9 <6 7.4 


Nickel mg/kg 3.6 3.5 2.: 2.0 


Potassium mg/kg 430 270 250 290 


Selenium mg/kg <2.0 7.0 1.4 6.0 


Silver mg/kg <3 1.0 <3 <0.2 


Sodium mg/kg 800 1,000 600 790 


Zinc mg'kg 21 18 12 19 
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(Continued) 

SLUDGE 


(. 	 PARAMETER UNITS NO. 5 NO. 6 NO. 7 NO. B 

General Chemistrl: 

Acidi ty mglkg CaC0 3 3,200 4,200 2,745 2,559 

Alkalinity mg/kg CaC0 3 2,200 2,400 3,725 3,150 

Chloride mg/kg 1,975 1,750 1,961 2,042 

Cyanide mg/kg O.OB O.OB 0.05 O.OB 

Fluoride mg/kg 567 532 146 322 

Nitrate mg/kg N03-N 31 30.5 26.5 24.6 
NA(2)pH NA NA NA 

Phenolics mg/kg 0.07 0.07 <0.01 <0.01 

Residue: 
Filterable @ 1BO°C mg/kg NA NA NA NA 

Specific Conductance umhos/cm NA NA NA NA 
@25°C / 

Sulfate(l) mg/kg S04-2 7,000 7,700 7,59B 6,939 

Metals: 

Aluminum mg/kg 7,100 8,100 7,000 6,000
(. 	 Arsenic mg/kg 7.B 11 16 7.9 

Barium mg/kg 270 630 1,020 590 

Boron mg/kg 230 220 240 230 

Cadmium mg/kg 0.69 0.39 0.71 0.64 

Calcium mg/kg 63,000 26,000 17,000 48,000 

Chromium mg/kg 5.7 9.0 9.3 7.4 

Cobalt mg/kg 1.6 2.7 2.6 1.B 

Copper mg/kg 3.5 5.5 2.6 2.2 

Iron mg/kg 3,400 3,700 2,900 2,100 

Lead mg/kg 28 17 6.0 25 

Magnesium mg/kg 640 660 670 640 

Manganese mg/kg 57 73 60 40 

Mercury mg/kg 0.13 <0.1 0.12 <0.2(4) 

<6(3)Molybdenum mg/kg 11 9.1 6.9 

Nickel mg/kg 2.0 3.4 2.0 1.9 

Potassium mg/kg 310 300 220 230 

Selenium mg/kg 4.1 B.3 8.B 3.6
(. 	 Silver mg/kg <0.2 <3 <0.2 <0.2 

Sodium mg/kg 740 750 510 460 

Zinc mg/kg 17 19 16 14 



PARAMETER 

~ 
General Chemistr~: 

~ 


~. 


Acidity 


Alkalinity 


Chloride 


Cyanide 


Fluoride 


Nitrate 


pH 


Phenolics 


Residue: 

Filterable @ 180°C 

Specific Conductance 

Sulfate 

Metals: 

Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (Total) 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Zinc 

UNITS 


mg/kg CaC03 

mg/kg CaC03 


mg/kg 


mg/kg 


mg/kg 


mg/kg N03-N 


mg/kg 


mg/kg 


~mhos/cm 
@ 25°C 

mg/kg S04-2 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mgikg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mgikg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

(Continued) 

NO. 9 

10,000/9,800 


17/14 


190/230 


<10/<10 


0.24/0.24 


98,000/83,000 


12/13 


8.5/7.5 


13/13 


4,400/4,500 


5.0/5.90 


820/820 


63/63 


0.37/0.25 


7.5/5.4 


6.3/4.3 


410/360 


6.6/7.6 


0.15/0.15 


1,200/1,000 


22/22 
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SLUDGE 


NO. 10 NO. 11 


11 ,000 11,000 

4,600 6,600 

100 80 

<0.5 <0.5 

1.0 1.0 

7.9 5.1 

11. 50 12.00 

1.6 0.75 

5,700 6,..600 

9,520 15,800 

1,600 1,400 

10,000 12,000/12,000 

9.4/9.7 18 


350 300 


71 121 


0.33/0.33 0.43 

67,000 20,000 

9.3/9.6 13 

1.4/1.4 2.5 

9.7 12 

4,500/4,400 5,400 

9.9 12 

640 750 

120 100 

<0.10 <0.10 

4.3 6.1 

<1.0/<1.0 	 <1.0 


310 420 


0.28 7.2/7. 7 

0.10 0.10 

1,000 1,200 

16 23 

http:0.33/0.33
http:0.15/0.15
http:0.37/0.25
http:5.0/5.90
http:0.24/0.24
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PARAMETER 

General Chemistry: 

Acidi ty 

Alkalini ty 

Chloride 

Cyanide 

Fluoride 

Nitrate 

pH 

Phenolics 

Residue: 
~ilterable @ 180~C 

Specific Conductance 

Sulfate 

Metals: 

Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (Total) 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Zinc 

«l)water leachable 
2)NA = no~ a~alyzed 

(])< = less :han. 

UNITS 


mglkg CaC03 

mglkg CaC03 


mg/kg 


mg/kg 


mg/kg 


mg/kg N03-N 


mg/kg 


mg/kg 


:..tmhoslcm 

@ 25°C 


mglkg S04-2 


mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

SLUDGE 


NO. 12 


11,000 


1,000 


110 


<0.5 


2.0 


5.9 


16.60 


0.75 


5,300 


7,950 


2,000 


10,000 


15 


150 


91 


0.53 


27,000 


11 


1.7 


8.7 


4,900 


8.8 


680/680 


68 


<0.10/<0.10 


4.9 


<1.0 


310/310 


3.8 


0.10 


880 


15 


COMPOSITE SLUDGE 


32,000 


<5 


110 


<0.5 


2.0 


5.5 


9.20 


0.95 


4,500 

.....6,980 


2,200 


11,000 


17 


140/150 


<10 


1.5 


46,000/46,000 


18 


2.4 


13/13 


6,000 


8.8 


870 


76/77 


<0.10 


11 


8.7 


390 


1.4 


0.10 


950/950 


49/49 


http:0.10/<0.10


~ 


PARAMETER 

Cation Exchange Capacity 

Calcium 

Magnesium 

Potassium 

Sodium 

Table 27-B7 

CATION EXCHANGE CAPACITY AND 

EXCHANGEABLE CATIONS FOR 


SPOILS AND OVERBURDENS 


SAMPLE 

UNITS 

0-1 0-2 S-l 

~ 39 24 52100g 
mg/kg 3,700 2,800 6,500 

mg/kg 190 520 660 

mg/kg 240 100 240 

mg/kg 4,400 1,100 3,100 

IDENTIFICATION 

S-2 S-3 S-4 S-5 

52 44 59 53 

7,000 5,800 8,600 7,700 

570 520 380 410 

220 170 310 290 

2,700 2,400 2,800 2,400 
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Table 27-B8 


RADIOLOGICAL TEST DATA FOR SOLIDS SAMPLES 


Ra226 Ra 228 
(eC iIg)ill. (eCilg) 

Coal C-l 0.6tO.1 0.6tO.2 

Coal C-2 1. StO.1 0.7tO.3 

Coal C-3 O.StO.l 0.4tO.2 

Coal C-4 O.StO.l 0.9tO.3 

Coal C-S 0.4tO.1 0.StO.2 

Coal C-6 1.oto .1 0.3tO.2 

Coal C-7 1. OtO.1 1. 3tO. 3 

Spoil S-l 1.3tO.1 0.9tO.S 

Spoil S-2 1.4tO .1 1. StO. 5 

Spoil S-3 1.4tO .1 1.0tO.S 

Spoil S-4 1. StO.1 2.2tO.4 

Spoil S-S 1. OtO.1 1.0±0.2 

Overburden 0-1 1. 3±0.1 2.2±0.6 

Overburden 0-2 O.StO.l 2.l±0.6 

Fly Ash 3.2tO.1 3.StO.6 

Bottom Ash 2.9±0.1 4.3tO.7 

Sludge No. 1 2.1 3.2 

Sludge No. 3 2.0 2.7 

Total Radium 
(pCiI g) 

Sludge No. 2 2.1 

Sludge No. 4 1.5 

Sludge No. S 1.6 

Sludge No. 6 ls.StO.6 

Sludge No. 7 6.6±0.6 

Sludge No. S 6.0±0.S 

Sludge No. 9 NA(2) 

Sludge No. 10 NA 

Sludge No. 11 NA 

Sludge No. 12 NA 

(l)pCi/g = pico curies per gram.~ 
(2)NA = not analyzed 
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Table 27-B9 

SLUDGE PHYSICAL CHARACTERIZATION SUMMARY 


SA."1PLE ~OISTURE CONTENT PERCENT SOLIDS pH 
IDENTIFICATION (%) (%) (1:1) 

Sludge No. 1 18.7/17.8(1) 81.3/82.2 10.84/10.50 

Sludge No. 2 13.3/24.2 86.7/75.8 10.96/9.25 

Sludge No. 3 23.9/24.7 76.1175.3 12.05/9.35 

Sludge No. 4 20.6/21.8 79.4/78.2 11.11/9.40 

Sludge No. 5 25.5/27.6 74.5/72.4 11.21/9.35 

Sludge No. 6 15.8/19.2 84.2/80.8 11.44/9.35 

Sludge No. 7 10.8/14.6 89.2/85.4 11.20/9.35 

Sludge No. 8 21.0/20.6 79.0/79.4 11.37/9.80 

Sludge No. 9 24.5/23.7 75.5/76.3 9.15/10.05 

Sludge No. 10 11.0 89.0 11.50 

Sludge No. 11 11.6 88.4 12.00 

Sludge No. 12 16.2 83.8 10.60 

Composite 16.7 83.8 9.20 

(l)Duplicate analyses performed at different laboratories. 
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Calculation of the constituent chemical concentration for which one ;s 
90 percent confident that at least 95 percent of the population of fu­

ture means sets of 12 samples wi 11 be 1ess than that value can be 
achieved through the use of a statistical tolerance limit. Such a lim­
it, L, is calculated as follows: 

L = X + KS 

Where Xis the mean concentration, Sis the standard devi at i on of the 
concentration, and K is the tolerance limit factor corresponding to the 

number of observations used to calculate S and the desired population 

percentage and degree of confidence. To ensure that a correct tolerance 

limit statement is made regarding the distribution of means sets of 12 

samples, K is calculated according to the procedure proposed by Wallis. * 

Applying this procedure and assuming that the concentration of each 

chemical constituent is statistically independent, the tolerance limits 
for those analyzed constituents are presented in Table 27.B10. The as­
sumption of statistical independence among constituents is conservative 

as si gnifi cant corre1ati ons among constituents woul d serve to decrease 
the conditional tolerance limit. 

EP Toxicity Extraction Tests 

All solid samples underwent the RCRA Extraction Procedure (EP Toxicity 

Test) as described in the Federal Register, 45 (98), May 19, 1980. The 

extracts from these tests were analyzed for the chemi ca1 consti tuents 
presented in Table 27.B1. Table 27.B11 presents the results of the ex­

traction tests. The results are all below the limits for EP toxicity 
used to classify a material as toxic. 

*Churchill Eisenhart, Mellard W. Hastay, and W. Alley Wallis, ed: Se­
lected Techniques of Statistical Analysis for Scientific and Industrial 
Research and Producti on and Management Engi neeri ng; McGraw-Hill Book 
Co., Inc., New York. NY, 1947, pp. 95-110, 59. 
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Table 27-BIO 

SLUDGE/FLY ASH CONSTITUENT TOLERANCE 


LIMITS FOR 12-SAMPLE MEAN 


NUMBER OF
CONSTITUENT SAMPLES 

Acidity 10.00 
Alkalini ty 10.00 
Chloride 11.00 
Cyanide 11.00 
Fluoride 11.00 
Nitrate 11.00 
pH 12.00 
Phenolics 11.00 
Residue 0.00 
Conductance 0.00 
Sulfate 11.00 
Aluminum 12.00 
Arsenic 12.00 
Barium 12.00 
Boron 12.00 
Cadmium 12.00 
Calcium 12.00 
Chromium 12.00 
Cobalt 12.00 
Copper 12.00 
Iron 12.00 
Lead 12.00 
Magnesium 12.00 
Manganese 12.00 
Mercury 12.00 
Molybdenum 12.00 
Nickel 12.00 
Potassium 12.00 
Selenium 12.00 
Silver 12.00 
Sodium 12.00 
Zinc 12.00 

..,,': 
With 90 percent confidence. 

SAMPLE 

MEAN 


6010.40 

3101.50 

1488.00 


0.19 

245.13 

16.55 

10.58 

0.32 


5216.09 

8691.61 


13.06 

489.11 

182.15 

0.51 


41125.00 

9.40 

2.524 

1.01 


3933.33 

15.60 


693.33 

80.25 

0.15 

1.05 

2.40 


310.42 

4.99 

0.94 


819.11 

18.67 


STANDARD 

DEVIATION 


3690.62 

1568.88 

911.20 


0.20 

218.81 

12.95 

0.63 

0.51 


2826.23 

1800.14 


4.30 

256.18 

81.02 

0.19 


22561.20 

2.26 
1.11 
3.49 

964.91 
9.69 
10.31 
25.54 
0.07 
1.88 
1. 31 

68.97 
2.85 
1.21 

229.21 
3.31 

.I. 

95 PERCENT~ 

TOLERANCE 
LIMIT 

9681.21 

4645.01 

2361.18 


0.38 
453.60 
28.85 

....11.11 
0.80 

1961.01 
10366.35 

11.06 
121.41 
263.68 

0.15 

62112.49 


11.50 
4.19 
10.31 


4830.10 

24.61 

158.11 
104.00 
0.21 
8.80 
3.61 

314.56 
7.64 
2.12 


1032.33 

20.75 
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SPOIL 
PARA.."lETER UNIT 

S-l 5-2 5-3 S-4 S-5 

;en~ Chemistrx: 

Acidity mg/2. CaC03 NA NA NA NA NA 

Alkalinity mg/2. CaC03 NA NA NA NA NA 

Chlorine mg/2. 0.85 1.3 2.2/0.85 2.5/1.3 2.5 

Cyanide mg/2. <0.01 <0.01 <0.011<0.01 <0.01/<0.01 <0.01 

Fluoride mg/2. 0.12 0.13 0.1/0.12 0.10/0.09 0.10 

Nitrate mg/2. N0 3-N 0.88 0.75 0.36/0.01 0.85/0.71 1.6 

pH 5.17 4.99 5.11/5.23 5.01/4.98 5.00 

Phenolics mg/2. 0.01 0.01 0.0110.01 0.0110.01 0.01 

Residue: 

Fit terable @ 180°C mg/2. 2.368 4,606 3,292/2,408 3,277/2,622 .... 3,504 

Specific Conductance :...mhos/cm NA NA NA NA NA 
at 25°c 

Sulfate mg/2. SO -2 425 188 512/938 412/362 2504 

-!etals: 

mg/2. 3.1 3.2 4.4 1.7/1.9 2.6t~um 
lC mg/2. 0.001 <0.001 <0.0011<0.001 0.001/<0.001 0.001 

Barium mg/2. 0.152 0.192 0.159 0.066/0.053 0.196 

Boron mg/2. 0.05 0.11 0.207 0.12/0.12 0.10 

Cadmium mg/2. <0.004 <0.003 <0.004 <0.003/<0.003 <0.003 

Calcium mg/2. 440 900 670 560/500 590 

Chromium mg/2. <0.01 <0.01 <0.01 <0.01/<0.01 <0.01 

Cobalt mg/2. 0.03 0.05 0.02 0.04/0.03 0.01 

Copper mg/2. 0.02 <0.02 0.02 <0.02/<0.02 <0.02 

Iron mg/2. 0.04 0.4 0.04 <0.05/0.1 <0.05 

Lead mg/2. 0.1 <0.1 0.2 <0.1/<0.1 <0.1 

Magnesium mg/2. 38 46 39 22/21 27 

Manganese mg/2. 4.4 9.9 7.3 7.0/6.4 7.2 

Mercury mg/2. <0.001 <0.001 <0.001/<0.001 <0.001/<0.001 <0.001 

Molybdenum mg/2. <0.05 <0.06 <0.05 <0.06/<0.06 <0.06 

Nickel mg/2. 0.02 0.04 0.02 0.04/0.05 <0.01 

Potassium mg/2. 6.2 9.0 8.2/7.2 11/9.8 10 

t:nium mgl2. <0.009 <0.01 <0.01/<0.008 <0.011<0.01 <0.01 

er mg/2. <0.01 <0.03 <0.01 <0.03/<0.03 <0.03 

Sodium mgl2. 170 160 230 170/160 120 

Zinc mg/2. 0.077 0.14 0.190 0.14/0.14 0.11 

http:0.14/0.14
http:0.03/<0.03
http:0.011<0.01
http:0.04/0.05
http:0.06/<0.06
http:0.02/<0.02
http:0.04/0.03
http:0.01/<0.01
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http:0.0110.01
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http:0.36/0.01
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Table 27-Bll 

EP TOXICITY EXTRACTION ANALYSE~ 

ASH OVERBURDEN 
PARA'tETER UNITS 

FLY ASH BOTTOM ASH 0-1 0-2 

General Chemistrx: 

Acidity mg/1 CaC03 
NA(l) NA NA NA 

Alkalinity mg/i CaC03 NA NA NA NA 

Chlorine mg/i. 1.2 2 10 1.2 

Cyanide mg/i. <0.01 <0.01 <0.01 <0.01 

Fluoride mg/i. 2.2 0.1 0.10 0.08 

Nitrate mg/1 N03-N <0.01 <0.01 0.17 <0.01 

pH 5.02 6.27 5.14 5.49 

Phenolics mg/i. 0.01 <0.01 0.01 <0.01 

Residue: 
....Filterable @ 180"C mg/i. 1,900 316 2,177 868 

Specific Conductance umhos/cm NA NA NA NA 
at 25"C 

Sulfate mg/i. SO -2 82 12 76 3754 

Metals: 

Aluminum mg/i. 5.8 0.6 1.3 1.1 

Arsenic mg/i. 0.014 <0.001 0.001 <0.001 

Barium mg/i. 0.447 0.635 0.793 0.101 

Boron mg/i 6.3 0.09 0.14 0.03 

Cadmium mg/i. 0.004 <0.004 <0.003 <0.004 

Calcium mg/i 430 62 340 150 

Chromium mg/i. 0.03 <0.01 <0.01 <0.01 

Cobalt mg/i. <0.01 <0.01 0.03 0.01 

Copper mg/i. 0.02 <0.02 <0.02 <0.02 

Iron mg/i. <0.01 <0.01 0.5 0.02 

Lead mg/i. <0.1 <0.1 <0.1 <0.1 

Magnesium mg/i. 4.3 1.3 29 42 

Manganese mg/i. 1.2 0.220 5.9 1.7 

Mercury mg/i. <0.001 <0.001 <0.001 <0.001 

Molybdenum mg/i. 0.11 <0.05 <0.06 <0.05 

Nickel mg/i 0.02 0.01 0.05 0.01 

Potassium mg/i. 0.627 0.333 9 3.4 

Selenium mg/i. 0.190 <0.001 <0.005 <0.002 ~ Silver mg/i. <0.01 <0.01 <0.03 <0.01 

Sodium mg/i. 11 3.0 200 71 

Zinc mg/i. 0.117 0.105 0.19 0.039 



(Continued) 
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SLUDGE 
PARAMETER UNIT 

NO. 1 NO. 2 NO. 3 NO. 4 NO. 5

:;e' 1­ Chemi s t ry : 

Acidity mg/2. CaC03 NA NA NA NA NA 

Alkalinity mg/2. CaC03 NA NA NA NA NA 

5.3/5.8(2)Chlorine mg/9.. 2.1 2.9 3.2 5.1 

Cyanide mg/2. <0.02 <0.02 <0.02 <0.02 <0.02 

Fluoride mg/9.. 1.9 1.8 1.5 2.2 2.7 

Nitrate mg/2. N0 3-N 0.2 0.2 0.3 0.3 0.5 

pH NA NA NA NA NA 

Phenolics mg/9.. 0.04 0.04 0.03 0.03 0.03 

Residue: 

Filterable @ IBO G C mg/9.. 3,900 3,900 4,300 4,500 4,100 .... 

Specific Conductance umhos/cm NA NA NA NA NA 
at 25~C 

Sulfate mg/9.. S04-2 1,600 1,400 1,600 1,900 1,700 

~etals: 

Aluminum mg/9.. (1) 22 24 29 26 23 

mg/1 0.13/0.12(2) 0.08 0.12 0.21 0.20'nic 
Barium mg/9.. 0.14 0.30 0.20 0.40 0.48 

Boron mg/9.. 4.2 6.6/7.0 5.4 4.4 5.1 

Cadmium mg/9.. 0.03 0.03/0.03 0.03 0.04 0.03 

Calcium mg I 9.. 950 810 1,000 1,200 1,000 

Chromium mg/2. 0.09 0.10 0.11 0.08/0.08 0.05 

Cobalt mg/9.. 0.003 0.005 0.003 0.003 0.001 

Copper mg I 9.. 0.11/0.11 0.12 0.12 a.l3 0.10 

Iron mg/9.. 10/10 13 15 7.2 5.1 

Lead mg/9.. 0.30 0.27 0.32 0.34/0.35 0.33 

Magnesium mg/9.. 7.B 8.7 9.4 12 15 

Manganese mgl1 1.7/1.7 2.1 2.7 1.5 ..... .1.1 ' 

Mercury mg/2. 0.0036 0.0025 0.0036 0.0029 0.0004 

Molybdenum mg/9.. 0.36/0.40 0.34 0.33 0.41 0.31 

Nickel mg/9.. 0.16 0.13/0.13 0.15 0.16 0.14 

Potassium mg I 9.. loB 2.0 1.9 2.0 1.8 

Selenium mg/9.. 0.20 0.20 0.18 a .1B O.lB 

('ver mg/9.. 0.04 0.04 0.05 0.05 0.04 

Sodium mg/9.. 9.9 10 9.5 13 :1 

Zinc mg/9.. 0.21 0.20 0.18 0.21 0.17 

http:0.13/0.13
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33 
(Continued) 

SLUDGE 
PARA.'iETER UNIT 

NO. 6 NO. 7 NO. 8 NO. 9 

General Chemistry: 

Acidity mg/2, CaC03 NA NA NA NA 

Alkalinity mg/9.. CaC03 NA NA NA NA 

Chlorine mg/9.. 6.1 3.7 5.3/5.6 5.8/6.9 

Cyanide mg/9.. <0.02 <0.02 <0.02/<0.02 <0.02/<0.02 

Fluoride mg/9.. 1.8 1.7 2.2/2.4 3.0/3.0 

Nitrate mg/2, N0 3-N 0.3 0.3 0.4/0.5 0.5/0.6 

pH NA NA NA NA 

Phenolics mg/2. 0.29 0.05 <0.01/<0.01 0.03/0.02 

Residue: 

Filterable @ 180°C mg/9. 4,300 4,300 4,000/3,900 4,100/4,100... 
Specific Conductance ;.:mhos/cm NA NA NA NA 


at 25°C 


SuLfate mg/2. S04-2 1,800 1,900 1,800/1,800 1,800/1,800 

:ietals: 

ALuminum mg/9.. 26/26 25 20/20 22/23 

Arsenic mg/9.. 0.23 0.26 0.28/0.30 0.26/0.26 

Barium mg/9.. 0.49 0.39 0.41 1.6/0.21 

Boron mg/2. 3.7 4.2 3.5/3.9 4.2/4.4 

Cadmium mg/2. 0.04 0.04 0.04/0.03 0.04/0.04 

CaLcium mg/9.. 1,200 920 1,000/1,200 1,000/1,100 

Chromium mg/9.. 0.09 0.07 0.06/0.06 0.05/0.06 

Cobalt mg/1I. 0.002 0.004 0.003/0.004 0.003/0.004 

Copper mg/1I. 0.11 0.12 0.11/0.10 0.1110.12 

Iron mg/1I. 9.9 8.7 4.8/4.7 6.1/4.9 

Lead mg/1I. 0.36 0.37 0.28/0.27 0.32/0.31 

Magnesium mg!1I. 9.7 8.1 12/11 13/11 

Manganese mg/1I. 1.6 1.3 0.99/0.91 1.111.1 

Mercury mg/1I. 0.0046 0.0044 0.0037/0.0019 0.0025/0.0030 

Molybdenum mg/2. 0.44 0.44 0.34/0.35 0.29/0.24 

Nickel mg!1I. 0.15 0.14 0.1110.07 0.14/0.10 

Potassium mg/1I. 1.6 1.6 1.712.0 2.4/2.0 

Selenium mg/1I. 0.24 0.24 0.25/0.22 0.25/0.25 

Silver mg/1I. 0.05 0.05 0.04/0.05 0.04/0.05 

Sodium mg/9.. 11 11 11/11 11/11 

Zinc ms/9. 0.19 0.17 0.16/0.16 0.17/0.16 

http:0.17/0.16
http:0.16/0.16
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http:0.04/0.05
http:0.25/0.25
http:0.25/0.22
http:0.14/0.10
http:0.1110.07
http:0.29/0.24
http:0.34/0.35
http:0.99/0.91
http:0.32/0.31
http:0.28/0.27
http:0.1110.12
http:0.11/0.10
http:0.05/0.06
http:0.06/0.06
http:0.04/0.04
http:0.04/0.03
http:1.6/0.21
http:0.26/0.26
http:0.28/0.30
http:0.03/0.02
http:0.01/<0.01
http:0.02/<0.02
http:0.02/<0.02
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(Continued) 

SLUDGE 

PA.RA."IETER UNITS NO. 10 NO. 11 

Gene~al Chemist~y:. 
Acidity mg/1(1)caC0 960 9603 
Alkalinity mgh CaC03 140 280 
Chloride mg/2. 5.9 3.9 

Cyanide mgh <0.02 <0.02 
Fluoride mg/2. 1.2 1.2 

Nitrate mg/1 N03-N 2.0 2.0 
pH 4.60 4.70 

Phenolics mg/9. 0.02 0.02 
Residue: 

Filterable @ 180°C mgh 4400 4800 
Specific Conductance Ilmhos/cm 3860 4000 

@ 2S Q C 
2Sulfate mg/2. 5°4- 1,600 1,500 

Metals: 

Aluminum mgh 24 24 
Arsenic mg/2. 0.028/0.030(2) 0.019 
Barium mgh 0.27 0.29 
Boron mgh 7.9/7.8 6.5 
Cadmium mgh 0.005/0.005 0.004 
Calcium mg/2. 27 26 
Chromium mg/2. 0.064 0.044 
Cobalt mg/1 0.003/0.005 0.003 

Copper mg/2. 0.09 0.08 
I~on mg/2. 7.7/7.7 6.8 
Lead mgh <0.01/<0.01 <0.01 
Magnesium mg/2. 10 8.5/8.S 

Manganese mg/2. 2.2 3.1 
Mercury mg/2. 0.0003 0.0003 
Molybdenum mg/2. 0.24 0.16 
Nickel mg/2. 0.11/0.13 0.12 
Potassium mg/2. 1.3 1.0 
Selenium mgh 0.019/0.017 0.004 

Silve~ mg/2. <0.001/<0.001 <0.001(., 
7.6Sodium mgli. 9.S 

Zinc mg/9. 0.18/0.18 0.15 

http:0.18/0.18
http:0.11/0.13
http:0.01/<0.01
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PARA."lETER 

General Chemistry: 

Acidity 

Alkalini ty 

Chloride 

Cyanide 

Fluoride 

Nitrate 

pH 

Phenolics 

Residue: 

filterable @ 180°C 

Specific Conductance 

Sulfate 

Metals: 

Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Zinc 

{l)mg/2. = milligrams per 
(2)The indicated sample 

(Continued) 

UNITS NO. 12 

mg/'J.. (l)caC03 870 

mg/2. CaC0 3 <1 

mg/2. 5.9 

mg/2. <0.02 

mg/'J.. 1.4 

mg/fJ. N03-N 2.5 

4.50 

mg/2. 0.03 

mg/'l.. 4,100 

:..mhos/cm 3,650 
@25~C 

mg/'J.. S04-2 1,600 

mgh 22/22 

mg/2. 0.11 

mgh 0.29 

mgh 6.9 

mgh 0.004 

mg/2. 23 

mgh 0.053 

mgh 0.003 

mg/2. 0.07 

mgh 9.5 

mg/2. <0.01 

mgh 9.8 

mg/2. 1.6 

mg/2. 0.0019 

mg/2. 0.20 

mg/'J.. 0.10 

mgh 1.2 

mgh 0.015 

mg/2. <0.001 

mg/'J.. 8.9 

mg/1 0.16 

liter or parts per million. 
was analyzed in duplicate. 

SLUDGE 

COMPOSITE 

2,300 

<1 

7.8 

<0.02 

1.2 

6.8 

4.10 

<0.02 

4,300 


4,600 


1,600 


29/28 


0.17 


0.48/0.48 


9.3 


0.006 


31/31 


0.097 


0.005 


0.12/0.12 


9.3 


<0.01 


10 


1.9/1.9 


0.0033 

0.28/0.28 

0.28 

1.8/1.8 

0.007 

<0.001 

11/11 

0.65 

http:0.28/0.28
http:0.12/0.12
http:0.48/0.48


3. BATCH LEACH TESTING 

Introduction 

One of the objectives of the study was to assess the abi 1 i ty of the 

overburden and spo; 1 s to attenuate chemi ca 1 speci es present ; n the 

ground water resulting from contact with the wastes. Attenuation capac­

ities can be expressed in terms of a distribution ratio. K . The ratior 
for a particular chemical species is defined as the mass sorbed onto the 

solid phase to the mass remaining in solution: 

Mass of Solute on the Solid Phase Per Unit Mass of Solid Phase 

Concentration of Solute in Solution 

It is conventional to express Kr in units of milliliters of solution per 
gram of sample. 

Testing Method 

The 1 aboratory methods genera11 y used to assess K are the batch test 
r 

and column test. The batch test method (jar test) is used to define the 
distribution ratios for metal species that exhibit absorption/adsorption 
potential. 

Samples for testing were prepared by mlxlng 0.47 percent bottom ash, 

97.30 percent spoil/overburden, and 2.23 percent composite sludge by 
weight. These percentages for mixing the samples were calculated from 
the following estimates of wastes generated over the project lifetime: 

Total Spoil = 	 760 million cubic yards (cyd.) weighing; 

3,000 pounds per cyd. 
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Total Ash = 31.6 million tons consisting of 17.5 percent; 
bottom ash and 82.5 percent fly ash (sludge). 

Bottom ash weighs 30 pounds per ft 3 and fly ash 

is 58 pounds per ft3. 

A composite sludge was formed from the 12 sludge samples for use in the 

1each test i ng by mi xi ng equa1 ali quots of sludge from each of the 12 

sludge samples. This approach was thought to be more representative of 

the waste and the number of leach tests that were needed. 

Each of the five spoils and the two overburdens were mixed individually 
wi th the sludge-bottom ash compos i te and two dup 1i cates were prepared 

for qual i ty assurance/quality contro 1. The samp 1es were placed in two 
liter glass or plastic bottles that had been acid cleaned and thoroughly 

rinsed with distilled water. All other plastic and glassware used in 
this study were similarly cleaned. 

Each of these mi xtures were then mi xed wi th each of the compos i ted 

ground waters and the one surface water sample. In addition, distilled 
water was used as a leaching medium. The total number of sample mix­

tures generated was 42 plus two duplicates. The ratio of solid to water 
for each test was always kept at 1:4. 

In addition to the waste overburden mixtures, similar testing was per­

formed on the spoil/overburden samples alone, as well as the composite 

sludge, the fl y ash, and the bottom ash. The purpose of these experi­

ments was to assess what each individual component might be expected to 
contribute to the overall chemistry of the composited sample leachates. 

The experimental procedure for each of these tests was done in the same 
manner described above. The composition of generated leachates is pre­
sented in Tables 27.B13 through 27.B29 for each of the water samples 
used (one surface water and four composited ground water). 
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Table 27-B13 

1:4 	ASTM LEACHATE ANALYSIS SUMMARY 
FOR OVERBURDEN 0-1 

OVERBURDEN 0-1 LEACHED WITH: 

(, 
PARAMETER UNITS SURFACE WATER COMPOSITE 1 COMPOSITE 3 

General Chemistr'l: 

Acidity mg/2,(1)cac03 <1 <1 <1 

Alkalinity mg/2, CaC03 230 2,700/2,700 860 

Chloride mg/2, 27 410/410 160 

Cyanide mg/2, 0.02 <0.02/<0.02 <0.02 

Fluoride mg/2, 1.3 2.3/2.0 1.8 

Nitrate mg/2. N03-N 12 2.4/2.2 3.6 

pH 8.20 9.10/8.60 8.90 

Phenolics mg/2. 0.02 0.01/0.01 0.12 

Residue: 

Filterable @ 180~C mg/l 2,500 4,200/4,300 
.... 

4,100 

Specific Conductance \.lmhos/cm 3,760 5,980/6,280 6,170 
@ 25°C 

Sulfate mg/2, S04-2 1,300 200/100 1,600 

Metals: 

Aluminum 

C, Arsenic 

mg/1 

mg/2. 

1.9 

0.002 

1.3/1.8 

0.003/0.010 

1.0 

0.003 

Barium mg/l 0.040 0.092/0.142 0.029 

Boron mg/2. <0.5 0.8/0.7 <0.5 

Cadmium mg/l <0.001 <0.001/<0.001 <0.001 

Calcium mg/2. 41 11/17 30 

Chromium mg/2. 0.035 0.028/0.030 0.031 

Cobalt mg/2. 0.005 <0.001/0.003 0.008 

Copper mg/2. 0.02 <0.01/0.11 0.02 

Iron mg/l 0.59 1.1/0.16 1.2 

Lead mg/1 <0.01 <0.01/<0.01 <0.01 

Magnesium mg/2. 5.3 5.5/4.7 5.6 

Manganese mg/1 0.08 0.04/0.05 0.12 

Mercury mg/1 <0.0002 0.0005 <0.0002 

Molybdenum mg/l 0.008 0.021/0.025 <0.001 

Nickel mg/2, <0.01 <0.01/0.01 0.01 

Potassium mg/l 14 17/15 16 

Selenium mg/1 0.020 0.018/0.018 0.012 

C Silver mg/2. 0.002 <0.001/<0.001 0.002 

Sodium mg/1 740 1,500/1,300 1,100 

Zinc mg/2. 0.06 0.09/0.08 0.05 



(Continued) 

PARAMETER UNITS COMPOSITE 4 COMPOSITE 5 ut:IONIZED WATER 

General ChemistrI: 

(.,. Acidi ty mg/2.(1)CaC03 <1 <1 <1 

Alkalinity mg/2. CaC03 420 570 200 

Chloride mg/1 5,200 1,900 20 

Cyanide mg/2. <0.02 0.03 <0.02 

F'luoride mg/1 0.7 1.6 1.2 

Nitrate mg/2. N03-N 21 2.2 <0.1 

pH 7.90 8.50 8.15 

Phenolics mg/1 0.02 0.01 0.02 

Residue: 

f.<ilterable @180°C mg/1 9,800 4,300 1,300 

Specific Conductance Ilmhos/cm 17,600 8,070 1,000 
@ 25°C 

Sulfate mg/1 S04-2 200 150 
....

100 

Metals: 

Aluminum mg/1 0.9 4.4 3.4 

Arsenic mg/2. 0.006 0.001 0.006 

Barium mg/1 0.18 0.14 0.026 

(." 
Boron 

Cadmium 

mg/1 

mg/2. 

0.7 

<0.001 

0.5 

<0.001 

<0.5 

<0.001 

Calcium mgl2. 150 16 2 

Chromium mg/2. 0.003 0.034 0.018 

Cobalt mg/2. 0.052 0.002 0.008 
Copper mg/2. 0.02/<0.01 0.04 0.02 

Iron mg/1 0.06 1.4 5.2 

Lead mg/2. 0.10 <0.01 <0.01 

Magnesium mg/1 27 3.9 0.9 

Manganese mg/1 0.17 0.06 0.06 

Mercury mg/2. <0.0002 <0.0002 <0.0002 

Molybdenum mg/2. 0.046 0.030 0.037 

Nickel mg/2. 0.02 <0.01 <0.01 
Potassium mg/2. 35 16 3.9 

Selenium mg/1 0.034 0.014 0.026 
Silver mg/1 <0.001 <0.001 0.002 

Sodium mg/1 3,00'0 1,200 230 

(., 
Zinc mg/1 0.03 0.08 0.10 
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1:4 	ASTM LEACHATE ANALYSIS SUMMARY 

FOR OVERBURDEN 0-2 

OVERBURDEN 0-2 LEACHED WITH: 

PARAIiETER 

General Chemistry: 


Acidity 


Alkalinity 


Chloride 


Cyanide 


Fluoride 


Nitrate 


pH 


Phenolics 


Residue: 


Filterable @ lBO°C 

Specific Conductance 

Sulfate 


Metals: 


Aluminum 


~Ars~nic 
Barlum 


Boron 


Cadmium 


Calcium 


Chromium 


Cobalt 


Copper 


Iron 


Lead 


Magnesium 


Manganese 


Mercury 


Molybdenum 


Nickel 


Potassium 


Selenium 


Silver 


Sodium 


Zinc 


UNITS 


mg/t(1)cac0
3 

mg/t CaC03 
mg/t 

mg/t 

mglt 

mg/t N03-N 

mglt 

mg/t 

lJmhos/cm 
@ 25°C 

mg/t S04-2 

mg/t 

mg/t 

mg/t 

mg/t 

mg/t 

mg/t 

mg/t 

mglt 

mglt 

mg/! 

mg/t 

mglt 

mglt 

mglt 

mglt 

mg/t 

mglt 

mglt 

mglt 

mg/t 

mg /'J. 

SURFACE WATER 


<1 

150 

IB 

<0.02 

0.8 

9.0 

B.I0 

0.04 

2,BOO 

3,400 

1,BOO 

<0.1 

0.001 

0.060 

<0.5 

<0.001 

320 

<0.001 

<0.001 

0.02 

0.06 

<0.01 

59 

0.08 

<0.0002 

0.002 

<0.01 

14 

0.014 

<0.001 

530 

<0.01 

COMPOSITE: 1 


<1 

2,600 

190 

<0.02 

1.B 

11 

B.60 

0.01 

4,200 

6,950 

400 

0.2 

0.002 

0.077 

0.5 

<0.001 

60 

0.002 

<0.001 

0.02 

O.OB 

<0.01 

2B 

0.04 

<0.0002 

0.005 

<0.01 

15 

O.OOB 

<0.001 

1,400 

<0.01 

COMPOSITE 3 


<1/<1 

860/7BO 

290/150 

<0.02/<0.02 

1.B/1.8 

5.2/6.9 

B.70/B.40 

0.03/0.01 

5,000/; ,000 

6,470/7,130 

2,500/2,500 

0.1/0.1 

0.004/0.003 

0.062/0.043 

<0.5/<0.5 

<0.00110.001 

190/190 

0.004/<0.001 

0.022/0.029 

0.04/0.02 

0.10/0.0B 

0.02/0.02 


40/45 


0.26/0.15 


<0.0002/<0.0002 


0.004/0.006 


0.01/0.02 


17/17 

0.006/0.006 

0.002/0.002 

1,200/1,200 

0.06/0.03 

http:0.06/0.03
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(Continued) 

PARAMETER UNITS COMPOSITE 4 COMPOSITE 5 DEIONIZr;O WATER 

General Chemistrx: 

(.. Acidity mg/l (l)cac03 <1 <1 <1 

Alkalinity mg/l CaC03 540 560 76 

Chloride mg/9.. 5,600 2,000 3.9 
Cyanide mg/9. <0.02 <0.02 <0.02 

Fluoride mg/9.. 0.7 1.3 0.7 

Nitrate mg/9.. N03-N IB 13 6.3 

pH B.05 B.20 B.25 
Phenolics mg/9. 0.04 <0.01 0.02 

Residue: 

Fit terable @ lBOaC mg/9. 11 ,000 5,100 1,300 

Specific Conductance u.mhos/cm 
@ 25°C 

17,BOO 9,020 1,7BO 

Sulfate mg/9.. S04-2 1,000 500 9Bl) 

Metals: 

Aluminum mg/9. 0.4 <0.1 <0.1 

Arsenic mg/9.. 0.007 0.001 <0.001 
Barium mg/9.. 0.16 0.063 0.046 

(., Boron 

Cadmium 

mg/9.. 

mg/9.. 

0.6 

0.001 

<0.5 

<0.001 

<0.5 

0.005 
Calcium mg/9.. 340 BO 130 
Chromium mgh 0.041 0.006 0.003 
Cobalt mg/9.. 0.13 <0.001 <0.001 
Copper mg/9.. 0.06 0.04 <0.01 
Iron mg/9.. 0.10 0.07 0.07 
Lead mg/9.. 0.21 0.02 <0.01 
Magnesium mg/9.. 77 32 29 
Manganese mg/9.. 0.3B 0.13 0.09 
Mercury mg/9.. <0.0002 <0.0002 <0.0002 
Molybdenum mg/9.. 0.008 0.005 0.020 
Nickel mg/9.. 0.04 <0.01 <0.01 
Potassium mg/9.. 31 IB 9.2 
Selenium mg/9.. O.OlB 0.011 0.014 
Silver mg/9. <0.001 <0.001 <0.001 
Sodium mgh 3,000 1,500 250 

(., Zinc mg/9.. 0.04 <0.01 <0.01 
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Table 27-B15 

1: 4 	ASTM LEACHATE ANALYSIS SUMMARY 
FOR SPOIL S-l 

SPOIL S-l 	LEACHED WITH: 

l, 
PARA.'fETER UNITS SURFACE WATER COMPOSITE 1 COMPOSITE 3 

General Chemistr.:!: 

Acidity mg/t(l)cac0
3 <1 <1 <1 

Alkalinity mg/t CaC03 160 2100 810 

Chloride mg/t 20 420 170 

Cyanide mg/2. 0.02 0.08 '<0.02 

Fluoride mg/'1. 1.1 1.4 1.5 

Nitrate mg/t N03-N 17 18 17 

pH 8.10 8.35 8.15 
Phenolics mg/i 0.03 <0.01 <0.01 

Residue: 

Filterable @ 180·C mg/t 5,000 6,200 "'" 6,900 

Specific Conductance >:mhos/cm 
@25~C 

6,010 8,450 8,600 

Sulfate mg/t S04-2 3,000 4,000 3,700 

Metals: 

Aluminum mg/t <0.1 1.4 <0.1 

(., Arsenic mg/t 0.002 0.003 O.OOG. 
Barium mg/t 0.085 0.039 0.072 
Boron mg /'1. <0.5 <0.5 <0.5 
Cadmium mg/2. <0.001 <0.001 <0.001 

Calcium mg/i 400 80 360 
Chromium mg/1 0.005 0.055 0.006 

Cobalt mg/1 0.007 0.003 0.012 
Copper mg/1 0.05 0.04 0.06 

Iron mg/1 0.08 0.30 0.08 
Lead mg/1 0.03 O. 03 0.05 

!-tagnesium mg/1 50 34 42 
Manganese mg/1 0.13 0.05 0.15 
Mercury mg/1 <0.0002 <0.0002 <0.0002 
Molybdenum mg/l 0.007 0.013 0.013 
Nickel mg/l 0.03 <0.01 0.08 
Potassium mg/2. 23 20 23 
Selenium mg/1 0.021 0.012 0.013 

~. Silver mg/2. 0.002 0.002 0.002 

Sodium mg/1 1,000 1,700 1,500 
Zinc mg/2. 0.04 0.04 0.04 



(Continued) 

PARAMETER UNITS COMPOSITE 4 COMPOSITE 5 DEIONIZED WATER 

General Chemistrr:

C Acidity mg/2. ~ 1) CaC03 <l <1 <1 

Alkalinity mg/2. CaC03 460 530 140 

Chloride mg/2. 5,300 2100 12 
Cyanide mg/2. 0.05 0.05 <0.02 

Fluoride mg/2. 0.8 1.6 2.5 
Nitrate mgh N03-N 31 16 12 

pH 8.05 8.40 7.90 

Phenolics mgh 0.04 0.04 0.02 

Residue: 

Filterable @ 180"C mg/2. 13,000 6,100 3,500 
Specific Conductance ;.;.mhos/cm 

@25~C 
22,800 9,670 4,830 

Sulfate mgh S04-2 2,300 1,000 2,2~0 
Metals: 

Aluminum mgh <0.1 0.1 <0.1 
Arsenic mg/i 0.002 0.002 0.001 
Barium mgl9. 0.20 0.12 0.10 

"
Boron 

Cadmium 

mg/2. 

mgh 

<0.5 

0.002 

<0.5 

<0.001 

<0.5 

<0.001 
Calcium mgh 770 130 310 
Chromium mgh 0.004 0.029 0.004 
Cobalt mgh 0.096 0.001 0.002 
Copper mg/2. 0.05 0.04 0.02 
Iron mg/2. 0.24 0.24 0.04 
Lead mg/2. 0.25 0.04 0.02 
Magnesium mgh 79 24 28 
Manganese mg/2. 0.34 0.11 0.06 
Mercury mgh <0.0002 <0.0002 <0.0002 
Molybdenum mg/2. 0.016 0.009 0.009 
Nickel mgh 0.08 0.04 0.03 
Potassium mg/2. 40 19 16 
Selenium mgh 0.022 0.009 0.012 
Silver mgh <0.001 <0.001 0.002 
Sodium mgl2. 3,400 1,700 770 

(", Zinc mg/2. 0.05 0.03 0.01 
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PA.RA."fETER 

(., 
General Chemistrl: 

Acidi ty 

Alkalinity 

Chloride 

Cyanide 

Fluoride 

Nitrate 

pH 

Phenolics 

Residue: 

Filterable @180°C 

Specific Conductance 

Sulfate 


Metals: 


Aluminum 


'-'Arsenic 


Barium 


Boron 


Cadmium 


Calcium 


Chromium 


Cobalt 


Copper 


Iron 


Lead 


Magnesium 


Manganese 


Mercury 


Molybdenum 


Nickel 


Potassium 


Selenium 


(.., Silver 

Sodium 

Zinc 

1:4 ASTM 

UNITS 

mglt (l )caco) 


mg/9. CaCO) 


mg/9. 


mglt 


mg/9. 


mg/9. N03-N 


mglt 


mg/2. 


].Imhos/cm 

@ 25°C 


mglt S04-2 


mg/9. 


mglt 


mg/9. 


mg/9. 


mg/9. 


mg/9. 


mg/9. 


mg/2. 


mg/2. 


mg/9. 


mg/9. 


mg/9. 


mg/2. 


mg/9. 


mg/9. 


mg/9. 


mg/9. 


mg/9. 


mglt 


mg/9. 


mg/9. 


'l'aO.le ~ I-.I:H 0 

LEACHATE ANALYSIS SUMMARY 44I?'OR SPOIL S-2 

SPOIL S-2 LEACHED WITH: 

SURFACE WATER COMPOSITE 1 COMPOSITE ) 

<1 <1 <1 

200 2,200 720 

29 390 310 

0.06 	 <0.02 <0.02 

1.0 	 1.3 1.6 

8.7 	 10 9.2 

7.90 	 8.90 8.40 

0.02 	 0.04 0.02 

3,800 5,000 5,000 

5,300 7,290 6,760 

2,500 800 	 2,400 

<0.1 3.8 	 3.2 

0.001 	 0.001 0.001 

0.038 	 0.045 0.031 

<0.5 	 <0.5 <0.5 

<0.001 	 <0.001 <0.001 

290 60 110 

0.004 	 0.049 0.033 

0.002 0.001 	 0.001 

0.02 	 0.08 0.02 

0.06 	 0.76 0.50 

0.02 	 0.04 0.04 

37 20 22 

0.27 	 0.14 0.20 

0.0004 <0.0002 <0.0002 

0.011 	 0.023 0.020 

<0.01 	 0.09 <0.01 

26 21 25 

0.014 	 0.013 0.004 

0.002 	 0.002 0.003 

810 1,400 1,300 

0.02 	 0.08 0.02 



(Continued) 

PARAMETER UNITS COMPOSITE 4 COMPOSITE 5 DEIONIZED WATER 

General Chemistrl: 

(.., Acidity mg/1(1)cac03 <1/<1 <1 <1 

. Alkalini ty mg/1 CaC03 370/440 520 170 

Chloride mg/1 5,100/5,300 1,900 11 

Cyanide mg/1 <0.02/<0.02 0.02 <0.02 

Fluoride mg/1 0.6/0.7 1.3 1.2 

Nitrate mg/1 N03-N 21/19 9.5 2.4 

pH 8.00/8.10 8.20 8.20 

Phenolics mg/1 0.02/0.03 <0.01 0.03 

Residue: 

Filterable @ 180°C mg/1 11,000/10,000 4,900 1,700 

Specific Conductance \.1mhos/cm 18,400/17,600 8,460 2,450 
@ 25°C 

Sulfate mg/1 S04-2 600/500 400 65"0 

Metals: 

Aluminum mg/1 <0.1/0.1 0.2 0.6 

Arsenic mg/1 0.004/0.004 <0.001 0.004 

Barium mg/1 0.11/0.16 0.037 0.016 

(.., 
Boron 

Cadmium 

mg/1 

mg/1 

<0.5/0.5 

<0.001/<0.001 

<0.5 

<0.001 

<0.5 

<0.001 

Calcium mg/1 300/260 60 33 

Chromium mg/1 0.006/0.004 0.004 0.005 

Cobalt mg/1 0.055/0.076 <0.001 <0.001 

Copper mg/1 0.03/0.02 0.04 <0.01 

Iron mg/1 0.06/0.18 0.06 0.12 

Lead mg/1 0.17/0.16 0.02 0.01 

Magnesium mg/1 58/59 17 4.9 

Manganese mg/1 0.50/0.41 0.16 0.07 

Mercury mg/1 <0.0002/<0.0002 <0.0002 <0.0002 

Molybdenum mg/1 0.025/0.024 0.029 0.012 

Nickel mgl1 0.08/0.08 <0.01 <0.01 

Potassium mg/1 41/40 20 7.1 

Selenium mgl1 0.016/0.017 0.014 0.011 

Silver mg/1 <0.001/<0.001 <0.001 <0.001 

Sodium mgl1 3,200/3,100 1,400 290 

Zinc mgl1 0.04/0.01 0.02 0.03 

~ 
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Table 27-B17 
1:4 AST~ LEACHATE ANALYSIS SUMMARY 

FOR S~OIL S-3 46 

SPOIL S-3 LEACHED WITH: 

(.,. PARA.."fETER UNITS SURFACE WATER COMPOSITE 1 COMPOSITE 3 

General Chemistrr: 

Acidi ty mglt(l ) caC03 <1 <1 <1 

Alkalinity mglt CaC03 200 1,400 860 

Chloride mg/t 29 390 320 
Cyanide mglt 0.02 0.02 0.02 

Fluoride mglt 1.3 1.8 2.2 
Nitrate mglt N03-N 12 16 12 

pH 8.20 8.10 8.30 
Phenolics mglt 0.01 0.01 <0.01 

Residue: 

Fit terable @ 180°C mg/2. 2,900 5,300 
~ 

4,800 

Specific Conductance \.Imhos/cm 4,130 7,700 6,840 
@ 25°C 

Sulfate mgl1 SO -2
4 1,900 1,000 1,800 

Metals: 

(.,. 
Aluminum 

Arsenic 

mg/2. 

mglt 

<0.1 

0.002 

<0.1 

0.001 

0.1 

0.003 
Barium mglt 0.053 0.093 0.037 
Boron mglt <0.5 <0.5 <0.5 
Cadmium mg/2. <0.001 <0.001 <0.001 
Calcium mg/t 160 140 110 
Chromium mglt <0.001 0.004 0.005 
Cobalt mg/2. 0.011 0.004 0.012 
Copper mg/2. 0.02 0.02 0.02 
Iron mg/2. 0.02 0.06 0.08 
Lead mg/2. 0.02 0.02 0.03 
Magnesium mg/2. 23 25 19 
Manganese mg/1 0.60 0.19 0.26 
Mercury mg/1 <0.0002 <0.0002 <0.0002 
Molybdenum mg/2. 0.012 0.002 0.007 
Nickel mg/1 <0.01 0.02 <0.01 
Potassium mg/t 19 18 16 

Selenium mg/1 0.019 0.026 0.020 

~ Silver mg/2. 0.002 0.002 0.002 
Sodium mg/2. 750 1,500 1,300 
Zinc mg/2. 0.05 0.06 0.05 



(Continued) 

PARAMETER UNITS COMPOSITE 4 COMPOSITE 5 DEIONIZED WATER 

General Chemistr~: 

\." Acidity mgit {l)cac03 <1 <1 <1 

Alkalinity mgit CaC03 440 630 260 
Chloride mg/2. 5,600 2,100 13 
Cyanide mg/2. 0.02 <0.02 <0.02 

Fluoride mgit 0.7 1.9 1.4 
Nitrate mgit N03-N 23 17 52 
pH 7.90 8.20 8.10 
Phenolics mg/2. <0.01 0.16 <0.01 

Residue: 

Filterable @180 c C mg/'J. 11 ,400 5,100 1,700 

Specific Conductance lJmhos/cm 
@25°C 

17,900 8,950 2,230 

Sulfate mg/2. S04-2 1,600 300 65~ 
Metals: 

Aluminum mg/2. <0.1 0.3 <0.1 
Arsenic mg/2. 0.006 <0.001 0.001 
Barium mg/2. 0.37 0.078 0.098 
Boron 

(.. Cadmium 

mg/2. 

mg/2. 

<0.5 

0.002 

<0.5 

<0.001 

<0.5 

<0.001 
Calcium mg/2. 470 60 SO 
Chromium mgt'}. <0.001 0.005 0.001 
Cobalt mgt'}. 0.13 0.002 <0.001 
Copper mg/2. 0.03 0.06 <0.01 
Iron mg/2. 0.06 0.06 0.02 
Lead mg/2. 0.18 0.01 <0.01 
Magnesium mg/2. 65 15 6.3 
Manganese mg/2. 0.76 0.17 0.11 
Mercury mg/2. <0.0002 <0.0002 <0.0002 
Molybdenum mg/2. 0.008 0.008 0.013 
Nickel mg/2. 0.07 0.03 <0.01 
Potassium mg/2. 34 18 8.9 
Selenium mg/2. 0.032 0.024 0.026 
Silver mg/9. <0.001 <0.001 <0.001 
Sodium mg/2. 3,100 1,500 420 
Zinc mg/2. 0.04 0.05 0.05 
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Table 27-B18 
1:4 	ASTM LEACHATE ANALYSIS SUMMARY 

FOR SPOIL S-4 

SPOIL S-4 LEACHED WITH: 

PARA"IETER UNITS SURFACE WATER COMPOSITE 1 COMPOSITE 3 ~ 
General Chemistrx: 

Acidity mgit {l )cac03 <1/<1 <1 <1 

Alkalinity mgit CaC03 200/190 1,800 690 
Chloride mgit 43/51 410 340 
Cyanide mg/9.. 0.03/0.02 <0.02 <0.02 

Fluoride mgit 0.6/0.7 0.9 0.9 
Nitrate mg/9.. N03-N 11/11 11 19 
pH 7.85/8.00 8.15 7.80 
Phenolics mg/9.. 0.02/<0.01 <0.01 0.01 
Residue: 

Filterable @ l80"C mg/9.. 4,600/4,000 8,800 6, ioo 
Specific Conductance ",mhos/cm 

@ 25"C 
5,450/5,120 7,490 8,230 

Sulfate mgit 5°4 ­
2 2,700/2,800 1,300 3,000 

Metals: 

Aluminum 

<. Arsenic 

mg/9. 

mgit 

<0.1/<0.1 

0.002/0.002 

0.7 

0.003 

<0.1 

0.005 
Barium mg/9. 0.038/0.048 0.069 0.046 
Boron mg/9.. <0.5 <0.5 <0.5 
Cadmium mg/9. <0.001/<0.001 <0.001 <0.001 
Calcium mg/9. 640/530 210 460 
Chromium mgit <0.001/0.003 0.006 0.001 
Cobalt mgit 0.006/0.007 0.009 0.024 
Copper mg/9. 0.02/<0.01 0.06 <0.01 
Iron mg/9. 0.06/0.04 0.31 0.04 
Lead mg/9. <0.01/<0.01 <0.01 0.02 
Magnesium mg/9. 37/33 21 27 
Manganese mg/2. 0.70/0.86 0.32 0.62 
Mercury mg/l <0.0002/<0.0002 <0.0002 <0.0002 
Molybdenum mg/2. 0.004/0.005 0.003 0.003 
Nickel mg/9. <0.01/<0.01 0.06 0.03 
Potassium mg/l 31/30 28 32 

Selenium 

(., Silver 

mg/l 

mg/9. 

0.020/0.020 

0.002/0.002 

0.018 

0.002 

0.012 

0.002 
Sodium mg/2. 850/830 1,500 1,400 
Zinc mg/9. 0.04/0.04 0.05 0.04 



(Continued) 

PARAMETER UNITS COMPOSITE 4 COMPOSITE 5 DEIONIZED WATER 

General Chemistrr: 

CAcidity mg/2-(1)cac03 <1/<1 <1 <1 

Alkalinity mg/2- CaC03 420/780 500 160 

Chloride mg/2­ 5,500/5,600 2,400 19 

Cyanide mgh 0.02/<0.02 <0.02 <0.02 

Fluoride mgh 0.5/0.5 0.7 0.5 

Nitrate mgh N03-N 20/18 11 1.0 

pH 8.00/7.60 7.85 7.90 

Phenolics mgh 0.01/0.01 0.04 <0.01 

Residue: 

Filterable @ 180°C mgh 12,000/13,000 6,800 3,500 

Specific Conductance IJmhos/cm 19,100/20,600 9,390 4,140 
@ 25°C 

Sulfate mgh S04-2 1,300/2,000 1,500 
... 

2,000 

Metals: 

Aluminum mgh <0.1/<0.1 <0.1 <0.1 

Arsenic mg/2­ 0.005/0.006 <0.001 <0.001 

Barium mgh 0.079/0.083 0.051 0.072 

Boron mg/2­ 0.6/<0.5 <0.5 <0.5 

(, Cadmium mg/2­ <0.001/0.002 <0.001 <0.001 

Calcium mgh 730/800 410 520 

Chromium mg/2­ 0.0011 <0.001 0.003 0.001 

Cobalt mgh 0.092 0.017 0.005 

Copper mg/2­ 0.02/0.02 <0.01 <0.01 

Iron mg/2­ 0.06/0.06 0.04 0.04 

Lead mgh 0.19/0.22 0.03 <0.01 

Magnesium mgh 53/56 27 25 

Manganese mg/2­ 0.85/0.89 0.46 0.56 

Mercury mgh <0.0002/<0.0002 0.0002 0.0004 

Molybdenum mg/2­ 0.007/0.006 0.003 0.004 

Nickel mgh 0.08/0.14 0.04 <0.01 

Potassium mgh 50/50 35 26 

Selenium mg/2­ 0.020/0.024 0.022 0.022 

Silver mg/2­ <0.001/<0.001 <0.001 0.002 

Sodium mgh 3,200/3,200 1,700 600 

(, 
Zinc mgt£' 0.04/0.04 0.04 0.03 
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Table 27-B19 
1:4 	ASTM LEACHATE ANALYSIS SUMMARY 

FOR SPOIL S-S 

SPOIL S-S LEACHED WITH: 

PARA."iETER(., 
General Chemistrl: 

Acidi ty 

Alkalinity 

Chloride 

Cyanide 

Fluoride 

Nitrate 

pH 

Phenolics 

Residue: 

Filterable @ 180°C 

Specific Conductance 

Sulfate 


Metals: 


Aluminum


(., Arsenic 

Barium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium

(., silver 

Sodium 


Zinc 


UNITS 


mg/2. (1 ) CaC03 


mg/2. CaC03 

mg/2. 


mg/2. 


mg/2. 


mg/2. N03-N 


mg/2. 

mg/2. 

:.;mhos/cm 
@ 25°C 

mg/2. S04-2 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

SURFACE WATER 


<1 

180 

27 

<0.02 

0.9 

13 

8.20 

0.01 

3,500 

4,300 

2,300 

<0.1 

0.002 

0.055 

<0.5 

<0.001 

320 

<0.001 

0.008 

0.04 

0.02 

<0.01 

30 

0.26 

<0.0002 

0.003 

0.01 

26 

0.018 

0.002 

750 

<0.01 

COMPOSITE 1 COMPOSITE 3 


<1 <1 

1,700 670 

300 320 

<0.02 0.05 

0.9 1.3 

13 12 

8.60 8.25 

0.06 0.02 

3,800 
.... 

5,300 

5,480 6,960 

500 2,100 

<0.1 2.5 

0.001 0.003 

0.076 0.048 

0.6 <0.5 

<0.001 <0.001 

100 240 

0.006 0.024 

0.006 0.022 

0.07 <0.01 

0.06 0.20 

<0.01 0.02 

17 25 

0.08 0.12 

<0.0002 <0.0002 

0.005 0.005 

0.03 <0.01 

22 27 

0.020 0.014 

<0.001 0.002 

1,400 1,300 

0.04 0.02 



(Continued) 

PARAMETER UNITS COMPOSITE 4 COMPOSITE 5 DEIONIZED WATER 

General ChemistrI: 

(.,4.cidity mg/g,(l}caC03 <11<1 <1 <1 

A1 kalini ty mg/g, CaC03 470/440 480 120 

Chloride mg/g, 5,600/5,600 2,200 16 

Cyanide mg/g, 0.02/<0.02 0.03 <0.02 

Fluoride mg/g, 0.6/0.6 1.0 1.0 

Nitrate mg/g, N03-N 21/25 15 6.0 

pH 8.25/8.20 8.40 7.85 

Phenolics mg/g, 0.09/0.03 0.01 0.02 

Residue: 

Filterable @ 180°C mg/g, 11,000/11,000 6,000 2,000 

Specific Conductance \lmhos/cm 18,200/17,500 9,310 2,760 
@25°C 

Sulfate mg/g, S04-2 1,300/800 1,100 l,2"bO 

Metals: 

Aluminum mgh <0.1/<0.1 <0.1 <0.1 

Arsenic mgh 0.006/0.005 0.001 0.001 

Barium mg/g, 0.15/0.12 0.075 0.041 

(., Boron 

Cadmium 

mgh 

mg/g, 

0.6/0.5 

<0.001/0.002 

<0.5 

<0.001 

<0.5 

<0.001 

Calcium mg/g, 530/520 210 110 

Chromium mgh 0.00110.001 0.021 0.002 

Cobalt mgh 0.079/0.070 0.002 0.009 

Copper mg/g, 0.02/0.02 <0.01 <0.01 

Iron mg/g, 0.07/0.07 0.11 0.02 

Lead mg/g, 0.28/0.25 <0.01 <0.01 

Magnesium mgh 57/57 25 11 

Manganese mgh 0.37/0.37 0.14 0.06 

Mercury mgh <0.0002/<0.0002 <0.0002 <0.0002 

Molybdenum mgh 0.009/0.010 0.005 0.006 

Nickel mg /'J. 0.09/0.08 0.01 <0.01 

Potassium mgh 43/45 28 15 

Selenium mg/g, 0.022/0.024 0.018 0.020 

Silver mgh <0.001/<0.001 0.002 0.002 

Sodium mgh 3,200/3,100 1,600 520 

(., 
Zinc mgh 0.03/0.04 0.03 0.03 
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Table 27-B20 
1:4 	ASTM LEACHATE ANALYSIS SUMMARY 

FOR FLY ASH 52 

FLY ASH LEACHED WITH: 

~. PA.RA.'!:ETER UNITS SURFACE WATER COMPOSITE 1 COMPOSITE 3 

General Chemistrl: 

Acidity mg/2.(1)cac03 <1 <1 <1 

Alkalinity mg/2. CaC03 820 2,600 840 

Chloride mg/2, 16 360 290 

Cyanide mg/2, <0.02 <0.02 <0.02 

Fluoride mgh 1.9 1.6 0.4 

Nitrate mg/l N03-N 3.3 2.0 2.0 

pH 12.20 10.30 11.80 

Phenolics mgh 0.03 0.03 0.03 

Residue: .... 

Fil terable @ 180°C mg/l 2,000 4,300 4,500 

Specific Conductance umhos/cm 5,490 7,470 7,350 
@25°C 

Sulfate mgh S04-2 590 510 1,200 

Metals: 

C Aluminum mg/2, 0.8 15 16 

Arsenic mg/l 0.009 1.00 0.140 

Barium mg/l 0.49 0.30 0.33 

Boron mg/l 1.0 20 12 

Cadmium mg/l <0.001 <0.001 <0.001 

Calcium mgh 290 7 80 

Chromium mg/2, 0.14 0.24 0.22 

Cobalt mg/1 <0.001 0.005 0.004 

Copper mg/2. <0.01 <0.01 <0.01 

Iron mg/1 0.02 0.07 0.04 

Lead mg/2, <0.01 0.01 0.01 

Magnesium mg/l 0.2 0.8 0.2 

Manganese mg/1 0.02 0.02 <0.01 

Mercury mg/l <0.0002 <0.0002 <0.0002 

Molybdenum mg/1 1.4 0.75 0.64 

Nickel mg/l <0.01 <0.01 <0.01 

Potassium mg/2, 17 7.0 9.2 

Selenium mg/2, 0.09 0.83 0.32(., 
Silver mgh <0.001/<0.001 <0.001/0.002 0.001 

Sodium mg/2, 380 1,300 1,100 

Zinc mg/2. 0.01 0.01 0.01 



(Continued) 

PARAMETER UNITS COMPOSITE 4 COMPOSITE 5 DEIONIZED WATER 

General Chemistr!: 

'Acidity mg/1(1)CaC03 <1 <1 <1 

Alkalinity mg/1 CaC03 960 1,000 <1,400 

Chloride mgh 5,600 2,100 3.9 

Cyanide mg/1 <0.02 0.04 <0.02 

Fluoride mg/1 3.1 1.9 3.3 

Nitrate mg/1 N03-N 19 3.3 2.5 

pH 12.00 12.15 12.10 

Phenolics mg/1 0.03 0.05 0.05 

Residue: 

Filterable @ lSOcC mg/1 10,000 4,SOO 1,600 

Specific Conductance Umhos/cm 1,970 12,500 5,710 
@25°C 

Sulfate mg/1 S04-2 320 370 
....

130 

Metals: 

Aluminum mg/1 0.3 2.0 <0.1 

Arsenic mgh 0.017 0.030 0.010 

Barium mg/1 1.3 1.7 4.9 

C Boron 

Cadmium 

mg/1 

mg/1 

6.2 

<0.001 

6.2 

<0.001 

5.1 

<0.001/<0.001 

Calcium mg/1 520 160 590 

Chromium mgl1 0.070 O.llS 0.036 

Cobalt mgl1 0.070 0.006 <0.001 

Copper mg/1 <0.01 <0.01 <0.0110.05 

Iron mgh 0.04 0.03 0.02 

Lead mgl1 0.19 0.04 <0.01/<0.01 

Magnesium mg/1 0.2 <0.1 0.2 

Manganese mg/l 0.02 <0.01 0.0210.02 

Mercury mg/l 0.0006 <0.0002 <0.0002 

Molybdenum mgl1 1.5 1.2 1.5 

Nickel mgh 0.05 <0.01 0.07 

Potassium mg/l 22 14 2.0/2.0 

Selenium mgh 0.22 0.38 0.24 

Silver mgl1 0.001/0.002 <0.001/0.001 0.01610.014 

Sodium mg/1 3,000 1,900 41 

t. Zinc mg/1 0.01 0.01 0.04/0.04 
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Table 27-B21 
1:4 	ASTM LEACHATE ANALYSIS SUMMARY 

FOR BOTTOM ASH 

BOTTOM ASH LEACHED WITH: 

(.., PARAMETER UNITS SURFACE WATER COMPOSITE 1 COMPOSITE 3 

General ChemistrI: 

Acidity mg/t(1)cac03 <1 <1 <1 

Alkalini ty mgit CaC03 80 2900 900 

Chloride mgit 22 2.4 290 

Cyanide mg/t <0.02 <0.02 <0.02 

Fluoride mgit 0.9 1.9 2.1 

Nitrate mgit N03-N 2.5 5.8 3.0 

pH 8.15 8.90 8.60 

Phenolics mg/t 0.02 0.02 0.04 

Residue: 

Fit terable @180°C mg/t 2,000 3,800 3,900 

Specific Conductance Umhos/cm 2,350 5,940 5,510 
@25°C 

Sulfate mgit S04-2 940 44 1,100 

Metals: 

(.., 
Aluminum 

Arsenic 

mg/t 

mg/t 

<0.1 

<0.001 

<0.1 

0.004 

<0.1 

<0.001 

Barium mg/t 0.30 1.4 0.13 

Boron mgh <0.5 0.8 <0.5 

Cadmium mgh <0.001 <0.001 <0.001 

Calcium mg/t 260 18 SO 
Chromium mg/t 0.001 0.003 0.001 

Cobalt mg/t <0.001 0.004 0.005 

Copper mg/t <0.01 0.02 <0.01 

Iron mg/t 0.03 0.08 0.04 

Lead mg/t <0.01 <0.01 <0.01 

Magnesium mg/t 28 4.6 6.2 

Manganese mgh 0.07 0.04 0.06 

Mercury mgit <0.0002 <0.0002 <0.0002 

Molybdenum mgit 0.023 0.024 0.003 

Nickel mgh 0.06 <0.01 0.04 

Potassium mgh 11 7.7 8.3 

t, 
Selenium 

Si lver 

mgit 

mg/t 

0.046 

0.004/0.003(2) 

0.023 

<0.001/<0.001 

0.023 

0.002 

Sodium mgh 330 1,200 1,000 

Zinc mgh 0.02 0.01 0.02 



(Continued) 

BOTTOM ASH LEACHED WITH: 

PARAMETER UNITS COMPOSITE 4 COMPOSITE 5 DEIONIZED WATER 

~:neral Chemistr!: 


Acidi ty mg/2,.(1) caC03 <1 <1 <1 


Alkalini ty mg/2,. CaC03 470 870 40 


Chloride mg/2.. 5,500 2,100 5.9 


Cyanide mg/2.. <0.02 <0.02 <0.02 

Fluoride mg/2.. 0.7 1.0 0.1 

Nitrate mg/2.. N0 3-N 15 3.5 0.3 

pH 8.25 9.50 7.80 

Phenolics mg/2.. 0.03 0.04 0.05 

Residue: 

Filterable @ 180°C mgl2.. 8,700 4,500 100 

Specific Conductance ;Jmhos/cm 15,900 8930 157 
@25°C 

Sulfate mg/2,. S04-2 170 210 50 

Metals: 

Aluminum mg/2.. <0.1 0.3 0.2 

Arsenic mg/2.. <0.001 O.OlD <0.001 

Barium mg/2.. 0.93 0.81 0.30

C Boron mg/2.. 0.6 0.6 <0.5 

Cadmium mg/2.. <0.001 <0.001 <0.001 

Calcium mg/2.. 170 7 21 

Chromium mg/2,. <0.001 0.048 0.002 

Cobalt mg/2,. 0.076/0.070 0.004 <0.001 

Copper mg/2,. 0.02 0.02 <0.01 

Iron mg/2,. 0.05 0.09 0.06 

Lead mg/2.. 0.24 0.04 <0.01 

Magnesium mg/9. 37 4.4 1.4 

Manganese mg/2.. 0.14 0.02 0.02 

Mercury mg/9. <0.0002 <0.0002 0.0002 

Molybdenum mg/2,. 0.031 0.019 0.017 

Nickel mg/9. 0.08 0.06 0.02 

Potassium mg/9. 20 11 0.83 

Selenium mg/9. 0.020 0.013 0.006 

Silver mg/2.. <0.001/<0.001 <0.001/<0.001 <0.001/<0.001 

Sodium mg/R. 3,500 1,300 11

C Zinc mg/R. 0.02 0.02 0.01 
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Table 27-B22 
1: 4 ASTM LEACHATE ANALYSIS SUMMARY 

FOR COMPOSITED SLUDGE 

COMPOSITE SLUDGE LEACHED WITH: 
~ 
PARA.'fETER UNITS SURFACE WATER COMPOSITE 1 COMPOSITE 3 

Gene~a1 Chemistrl: 

Acidity mg/ 2. (l)CaC03 <1 <1 <1 

Alkalinity mgh CaC03 96 1,100 160 

Chloride mgh 55 200 330 

Cyanide mgh <0.02 <0.02 <0.02 

Fluoride mgh 1.8 11 8.5 

Nitrate mg/2, N03-N 11 2.5 6.1 

pH 10.40 8.60 9.90 

Phenolics mgh 0.02 <0.01 0.02 

Residue: ... 
Filterable @ 180°C mg/2. 2,000 4,800 4,700 

Specific Conductance iJrnhos/cm 2,570 7,300 5,730 
@25°C 

Sulfate mg/2. S04-2 1,400 1,300 2,600 

cetals: 
Aluminum mgh 0.3 0.3 0.6 

Arsenic mgh 0.018 0.223 0.140 

Barium mg/2. 0.39 0.53 0.41 

Boron mg/2. 3.1 33 14 

Cadmium mgh <0.001 <0.001 <0.001 

Calcium mg/2. 330 130 170 

Chromium mgh 0.096 0.084 0.081 

Cobalt mg/2. <0.001 <0.001 0.003 

Copper mg/2. <0.01 <0.01 <0.01 

Iron mgh 0.02 0.12 0.02 

Lead mg/2. <0.01 0.03 0.03 

Magnesium mgh 0.2 9.5 3.2 

Manganese mg/2. 0.05 0.11 0.06 

Mercury mg/2. <0.0002 0.0003 <0.0002 

Molybdenum mgh 0.90 1.0 0.80 

Nickel mgh 0.04 0.04 0.05 

(, Potassium 

Selenium 

mg/2. 

mgh 

18 

0.018 

13 

0.54 

14 

0.12 

Sil ve~ mg/2. <0.001 <0.001 0.002 

Sodium mgh 350 1,200 1,100 

Zit:c mg/2. 0.02 0.04 0.02 



(Continued) 

PARA.."fETER UNITS COMPOSITE 4 COMPOSITE 5 DIONIZED WATER 

General Chemistrl:

C Acidity mgh (l )cac03 <1/<1 <1 <1 
. 'Alkalini ty mg/2. CaC03 140/140 210 110 

Chloride mg/2. 4,900/4,900 2,200 22 
Cyanide mg/2. <0.02/<0.02 <0.02 <0.02 

nuoride mg/2. 5.7/6.0 5.7 1.6 
Nitrate mgh N03-N 16/16 6.5 2.0 

;?H 9.80/9.60 10.80 10.70 
Phenolics mgh 0.01/0.03 0.03 <0.01 

Residue: 

Filterable @ 180 c C mg/2. 9,800/9,800 5,000 520 
Specific Conductance '...!mhos/cm 17,700/17 ,800 7,950 927 

@ 25°C 
.... 

Sulfate mgh S04-2 400/500 1,500 100 
Metals: 

Aluminum mg/9., 0.2/0.5 1.4 0.9 
Arsenic mgh 0.057/0.057 0.076 0.013 
Barium mg/'i 0.88/0.77 0.39 1.0 

C 
Boron 

Cadmium 

mgh 

mgh 

15/11 

<0.001/<0.001 

15 

<0.001 

2.9 

<0.001 
Calcium mg/2. 340/410 120 120 
Chromium mgh 0.11/0.10 0.14 0.078 
Cobalt mg/2. 0.008/0.011 <0.001 <0.001 
Copper mgh <0.01/<0.01 <0.01 <0.01 
Iron mg/2. 0.04/0.08 0.02 0.02 
Lead mgh 0.12/0.12 0.04 <0.01 
Magnesium mg/2. 2.6/8.3 <0.1 <0.1 
Manganese mg/'i 0.07/0.06 0.06 0.05 
Mercury mg/2. <0.0002/<0.0002 <0.0002 <0.0002 
Molybdenum mg/'i 1.3/1.4 1.3 1.2 
Nickel mgh 0.06/0.06 0.05 <0.01 
Potassium mgh 25/25 17 6.6 
Selenium mgh 0.14/0.15 0.17 0.045 
Silver mg/2. 0.002/0.002 <0.001 <0.001 
Sodium mgh 2,800/2,800 1,300 44 

(.. 
Zinc mgh 0.03/0.04 <0.01 0.03 
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C PARA.'iETER 

General Chemistr!: 


Acidity 


Alkalinity 


Chloride 


Cyanide 


Fluoride 


Nitrate 


pH 


Phenolics 


Residue: 


Fit terable @ 180"C 

Specific Conductance 

Sulfate 


Metals: 


Aluminum 


(.,Arsenic 

Barium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

C Silver 

Sodium 

Zinc 

Table 27-B23 
1:4 ASTM LEACHATE ANALYSIS SUMMARY 

FOR COMPOSITED WASTE AND OVERBURDEN D-l 

COMPOSITE SLUDGE, BOTTOM ASH, AND OVERBURDEN D-l LEACHED WITH: 

UNITS SURFACE WATER COMPOSITE 1 COMPOSITE 3 

mg/t(1)CaC03 

mg/2. CaC03 


mg/2. 


mg/t 


mg/t 


mg/t N03-N 


mg/t 


mg/2. 


:Jmhoslcm 

@25°C 


mg/t S04-2 


mg/2. 

mgl2. 

mg/t 

mg/t 

mg/9. 

mg/t 

mg/2, 

mg/2, 

mg/t 

mg/t 

mg/2, 

mg/9. 

mg/2. 

mg/9. 

mg/2. 

mg/2. 

mg/2. 

mg/t 

mg/2. 

mg/2. 

mg/t 

<1 

140 

25 

<0.02 

3.0 

2.2 

7.85 

0.03 

3,000 

4,300 

1,700 

3.3 

0.003 

0.036 

<0.5 

<0.001 

110 

0.010 

0.016 

0.03 

0.38 

0.02 

8.6 

0.10 

<0.0002 

0.026 

<0.01 

18 

0.013 

<0.001 

820 

0.03 

<1 <1 

2,300 740 

190 320 

0.04 <0.02 

3.0 2.9 

2.4 2.2 

8.55 8.45 

0.02 0.04 

4,100 4,900 

6,490 6,660 

500 2,100 

11 0.6 

0.003 0.004 

0.088 0.053 

0.9 <0.5 

<0.001 <0.001 

32 80 

o 018 0.018 

<0.001 0.043 

0.02 0.02 

0.54 0.62 

0.01 0.04 

5.8 7.4 

0.06 0.10 

<0.0002 <0.0002 

0.027 0.018 

<0.01 <0.01 

16 17 

0.008 0.004 

<0.001 0.002 

1,300 1,200 

0.03 0.05 



(Continued) 

PARAMETER UNITS COMPOSITE 4 COMPOSITE 5 DEIONIZED WATER 

General Chemistrz: 

, Acidity mg/ 2. (l) CaC03 <1/<1 <1 <1 

.. Alkalinity mg/2. CaC03 380/420 490 120 

Chloride mg/2. 5,400/5,200 2,100 20 

Cyanide mg/2. <0.02/<0.02 <0.02 <0.02 

Fluoride mg/2. 1.4/1.9 2.3 4.3 

Nitrate mg/2. N03-N 19/16 5.0 <0.1 

pH 7.80/7 .90 8.30 7.70 

Phenolics mgl2. 0.02/0.05 <0.01 0.01 

Residue: 

Filterable @180°C mg/2. 10,000/10,000 5,200 1,700 

Specific Conductance ~mhoslcm 20,100/18,000 9,050 2,650 
@25°C .... 

Sulfate mg/2. S04-2 1,700/1,900 400 1,000 

Metals: 

Aluminum mg/2. <0.1/<0.1 1.0 4.0 

Arsenic mg/2. 0.008/0.003 0.002 0.014 

Barium mg/2. 0.17/0.13 0.090 0.12 , Boron 

Cadmium 

mg/2. 

mg/2. 

1.0/1.0 

<0.001/<0.001 

0.8 

<0.001 

0.5 

<0.001 

Calcium mg/2. 220/250 50 37 

Chromium mg/2. 0.002/<0.001 <0.001 0.032 

Cobalt mg/2. 0.013/0.011 <0.001 <0.001 

Copper mg/2. 0.02/<0.01 0.03 0.02 

Iron mg/2. 0.06/0.04 0.56 1.0 

Lead mg/2. 0.18/0.11 0.02 0.01 

Magnesium mg/2. 30/28 7.1 2.5 

Manganese mg/2. 0.18/0.20 0.10 0.07 

Mercury mgl2. <0.0002 <0.0002 <0.0002 

Molybdenum mg/2. 0.050/0.029 0.016 0.020 

Nickel mg/2. 0.03/0.04 <0.01 <0.01 

Potassium mg/2. 38/28 18 9.2 

Selenium mg/2. 0.018/0.011 0.006 0.013 

Sil ver mg/2. <0.001/0.002 <0.001 0.002 

Sodium mg/2. 3,100/2,400 1,500 500 

(" 
Zinc mg/2. 0.03/0.02 0.06 0.08 
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Table 27-B24 
1:4 AST~ LEACHATE 

FOR COMPOSITED WASTE 
ANALYSIS SUMMARY 
AND OVERBURDEN D-2 60 

COMPOSITE SLUDGE, BOTTOM ASH, AND OVERBURDEN D-2 LEACHED WITH: 

(., PARAMETER UNITS SURFACE WATER COMPOSITE 1 COMPOSITE 3 

General Chemistrl: 

Acidity mg/ t ( 1)CaC03 <1 <1 <1 

Alkalinity mg/t CaC03 130 2,300 730 

Chloride mgit 22 360 290 

Cyanide mg/t 0.05 0.02 <0.02 

Fluoride mg/t 2.3 2.6 3.0 

Nitrate mgit N03-N 10 4.3 5.4 

pH 7.S0 S.25 7.90 

Phenolics mg/t 0.05 0.03 0.02 

Residue: .. 
Fi! terable @ lSO°C mg/t 3,700 5,000 5,400 

Specific Conductance umbos/cm 4,300 7,920 S,070 
@25°C 

Sulfate mgit S04-2 2,200 2,000 3,200 

~etals: 

(., Aluminum 

Arsenic 

mgit 

mgit 

<0.1 

<0.001 

1.4 

0.001 

<0.1 

<0.001 

Barium mgit 0.15 0.093 0.075 

Boron mgit 0.6 1.1 <0.5 

Cadmium mg/t <0.001 <0.001 <0.001 

Calcium mgit 500 110 320 

Chromium mgit 0.004 0.017 0.002 

Cobalt mgit <0.001 <0.001 0.002 

Copper mgit <0.01 0.06 <0.01 

Iron mgit 0.04 0.30 0.04 

Lead mg/t <0.01 0.02 0.03 

Magnesium mg/t 75 37 56 

Manganese mgit 0.31 0.17 0.39 

Mercury mg/t <0.0002 <0.0002 <0.0002 

Molybdenum mg/t 0.032 <0.001 0.023 

Nickel mgit 0.02 0.04 0.02 

Potassium mgit 17 17 lS 

Selenium mg/t 0.020 0.014 0.007 

~ Silver mg/t <0.001 <0.001 0.002 

Sodium mgit 550 1,400 1,200 

Zinc mg/2. 0.03 0.04 0.02 



(Continued) 

PARAMETER UNITS COMPOSITE 4 COMPOSITE 5 DEIONIZED WATER 

GeneraL Chemist~l: 


CAcidity mg/2.(1)CaC03 <1 <1 <1 


ALkaLinity mg/2. CaC03 740 480 . 80 

Chloride mglit 5,600 2,000 3.9 

Cyanide mg/2. <0.02 0.03 0.03 

FLuoride mg/i. 1.9 2.6 2.4 

Nitrate mg/2. N03-N 16 11 8.5 

pH 8.00 8.20 7.90 

Phenolics mg/2. 0.03 0.02 0.03 

Residue: 

Fit terable @ 180°C mg/2. 11,000 6,000 2,100 

Specific Conductance umbos/cm 20,500 9,600 2,470 
@25°C 

Sulfate mg/2. S04-2 1,400 1,000 1,400 

Metals: 

Aluminum mg/9. 0.1 <0.1 <0.1 

Arsenic mg/9. 0.005 <0.001 <0.001 

Barium mg/i. 0.24 0.12 0.079 

(., Boron mglit 0.8 0.8 0.5 
... Cadmium mg/9. 0.004 <0.001 <0.001 

Calcium mg/2. 540 240 340 

Chromium mg/9. 0.002 0.006 0.003 

Cobalt mg/2. 0.16 <0.001 <0.001 

Copper mg/9. 0.03 0.03 <0.01 

Iron mg/i. 0.06 0.06 0.04 

Lead mg/i. 0.29 0.03 <0.01 

Magnesium mg/9. 90 51 46 

Manganese mg/9. 0.53 0.28 0.27 

Mercury mg/i. <0.0002 <0.0002 <0.0002 

Molybdenum mg/9. 0.034 0.016 0.047 

NickeL mg/9. 0.08 0.06 <0.01 

Potassium mg/2. 30 20 11 

Selenium mg/9. 0.019 0.013 0.020 

Silver mg/9. <0.001 <0.001 <0.001 

Sodium mg/9. 3,700 1,400 250 

(. Zinc mg/9. 0.02 0.03 <0.01 
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Table 27-B25 
1:4 	ASTM LEACHATE ANALYSIS SUMMARY 
FOR COMPOSITE WASTE AND SPOIL S-l 

(, PARA.,{ETER 


General Chemistrl: 


Acidi ty 


Alkalinity 


Chloride 


Cyanide 


Fluoride 


Nitrate 


pH 


Phenolics 


Residue: 


Filterable @ 180°C 

Specific Conductance 

Sulfate 


Metals: 


CAluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

(. Selenium 

Sil ver 

Sodium 

Zinc 

COMPOSITE 

UNITS 

mg/1 (l)cac03 

mg/1 CaC03 


mgi1 


mgi1 


mg/1 


mgi1 N03-N 


mg/1 


mg/1 


:.:mhos/cm 

@ 25°C 


mg/1 S04-2 


mg/1 

mg/1 

mgi1 

mg/1 

mgi1 

mg/1 

mg/1 

mgi1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mgi1 

mg/1 

mg/2, 

SLUDGE, BOTTOM ASH 

SURFACE WATER 

<1 

320 

43 

<0.02 

1.3 

14 

8.30 

0.03 

5,800 

6,390 

3,500 

0.3 


0.005 


0.20 


<0.5 


<0.001 


600 


0.004 


0.006 


0.05 


0.16 


0.02 


64 


0.59 


<0.0002 


0.005 


0.07 


25 


0.017 


0.001 


900 


0.04 


AND SPOIL S-l LEACHED WITH: 

COMPOSITE 1 COMPOSITE 3 

<1 	 <1 

2,100 	 680 

390 340 

0.09 0.02 

1.8 1.7 

15 12 

8.50 8.00 

0.03 0.02 

6,200 7,400 

8,040 8,780 

1,800 	 3,900 

0.1 0.8 


0.003 0.005 


0.26 0.15 


0.8 <0.5 


<0.001 <0.001 


230 450 


0.005 0.009 


0.006 0.007 


0.05 O. 11 


0.12 0.22 


0.01 0.04 


36 46 


0.31 0.55 


<0.0002 <0.0002 


0.005 0.006 


0.07 0.12 


22 23 


0.016 0.010 


0.001 0.001 


1,600 1,500 


0.05 	 D.::! 



(Continued) 

PARAMETER UNITS COMPOSITE 4 COMPOSITE 5 DEIONIZED WATER 

~:eneral Chemistry: 

Acidi ty mg/i(1)Cac03 <1 <1 <1 

Alkalinity mg/i CaC03 1,100 500 300 
Chloride mg/i 5,700 2,300 35 
Cyanide mg/i 0.04 0.02 <0.02 

Fluoride mg/i 1.1 1.6 1.2 
Nitrate mg/i, N03-N 21 15 10 
pH 8.30 8.50 8.10 
Phenolics mg/i 0.03 0.04 0.03 
Residue: 

Filterable @180°C mg/i 14,000 8,300 4,400 
Specific Conductance \.lmhos/cm 

@ 25°C 
20,400 11 ,400 5,080 

--­
Sulfate mg/i S04-2 3,500 2,800 3,000 

Metals: 

Aluminum mg/i 0.1 0.2 0.2 
Arsenic mg/i 0.002 0.003 0.002 

C 
Barium 

Boron 

mg/i 

mg/i 

0.34 

<0.5 

0.26 

<0.5 

0.10 

0.8 
Cadmium mg/i <0.001 <0.001 <0.001 
Calcium mg/i 900 570 470 
Chromium mg/i <0.001 0.011 0.002 
Cobalt mg/i 0.092/0.091 0.007 0.002 
Copper mg/i 0.06 0.05 0.02 
Iron mg/i 0.16 0.08 0.10 
Lead mg/i 0.24 0.04 <0.01 
Magnesium mg/i 94 60 45 
Manganese mg/i 1.2 0.55 0.60 
Mercury mg/i 0.0007 <0.0002 <0.0002 
Molybdenum mg/i 0.007 0.004 0.008 
Nickel mg/i 0.18 0.14 0.01 
Potassium mg/i 41 27 18 
Selenium mg/i 0.010 0.014 0.016 
Sil ver mg/i 0.001 0.001 0.001 
Sodium mg/i, 3,900 2,300 800 

~ Zinc mg/i 0.04 0.04 0.05 
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Table 27-B26 
1:4 ASTM LEACHATE ANALYSIS SUMMARY 64
FOR COMPOSITED WASTE AND SPOIL S-2 

COMPOSITE SLUDGE, BOTTOM ASH, AND SPOIL S-2 LEACHED WITH: 

PARA..'1ETER UNITS SURFACE WATER COMPOSITE 1 COMPOSITE 3~ 
General Chemistrl: 

Acidity mg/i.(1)cac03 <1 <1 <1 

Alkalinity mg/i. CaC03 220 2,000 610 

Chloride mgli. 27 370 320 

Cyanide mg/i. <0.02 0.05 0.04 

Fluoride mgli. 1.5 2.3 1.9 

Nitrate mg/i. N03-N 9.5 3.5 6.8 

pH 8.30 B.20 B.05 

Phenolics mgli. 0.03 0.03 0.02 

Residue: 

Filterable @ 180°C mg/i. 4,100 5,400 6,200 

Speci f ic Conductance umhos/cm 4,950 8,270 8,950 
@ 25°C 

Sulfate mg/i. S04-2 2,200 1,500 3,400 

Metals: 

(., Aluminum mgli. 0.4 3.9 0.1 

Arsenic mgli. 0.002 0.003 0.005 

Barium mgli. 0.047 0.097 0.043 

Boron mgli. <0.5 1.0 <0.5 

Cadmium mg/i. <0.001 <0.001 <0.001 

Calcium mgli. 340 130 310 

Chromium mgli. <0.001 0.013 <0.001 

Cobalt mgli. 0.003 0.007 0.006 

Copper mgli. 0.05 0.05 0.03 

Iron mgli. 0.07 0.93 0.07 

Lead mgli. <0.01 <0.01 0.01 

Magnesium mgli. 41 30 44 

Manganese mgli. 0.48 0.21 0.23 

Mercury mg/i. <0.0002 <0.0002 <0.0002 

Molybdenum mgli. 0.007 0.009 0.007 

Nickel mgh 0.04 0.04 0.03 

Potassium mgh 26 24 27 

Selenium mg/i. 0.016 0.010 0.007 ~ Silver mgh 0.001 0.001 0.001 

Sodium mg/i. 860 1,500 1,300 

Zinc mg/i. 0.05 0.05 0.03 



(Continued) 

PARAMETER 	 UNITS COMPOSITE 4 COMPOSITE 5 DEIONIZED WATER 

General ChemistrI: 


mg I I. (1)CaC03 <1/<1 <1 <1
C	Acidity 


Alkalinity mg/l. CaC03 360/460 460 220 


Chloride mgh 5,800/5,600 2,300 
 14 

Cyanide mgh 0.021<0.02 0.04 <0.02 

fluoride mgh 1.2/1.8 1.6 2.2 

Nitrate mg/I. N03-N 14/17 6.5 3.0 

pH 8.35/8.20 8.10 8.25 

Phenolics mgh 0.04/0.02 0.04 0.04 

Residue: 

Filterable @ 180°C mg/t 12,000/12,000 6,600 3,000 

Specific Conductance ;.;mhos/cm 17,600/18,400 9,950 3,730 
@25~C .... 

Sulfate 	 mg/1 S04-2 1,700/1,500 1,700 1,800 

Metals: 

Aluminum mg/2. <0.110.2 0.5 0.4 

Arsenic mgh <0.001 0.002 <0.001 

Barium mgh 0.20/0.27 0.096 0.068 

mg/t <0.5/<0.5 <0.5 	 <0.5(.,. Boron 
. . Cadmium mg/t 0.056/0.052 <0.001 <0.001 

Calcium mgh 650/510 270 270 

Chromium mgh <0.001/<0.001 0.003 0.004 

Cobalt mg/2. 0.11/0.086 0.005 0.002 

Copper mg/2. 0.04/0.03 0.05 0.05 

Iron mg/I. 0.09/0.07 0.09 0.07 

Lead mg/'}. 0.23 0.04 <0.01 

Magnesium mg/9. 83/76 40 28 

Manganese mg/9. 1.1/0.93 0.30 0.29 

Mercury mg/2. <0.0002/<0.0002 <0.0002 <0.0002 

Molybdenum mgh 0.012 0.007 0.008 

Nickel mg/2. 0.07/0.07 <0.01 0.03 

Potassium mg/9. 43/44 29 18 

Selenium mg/2. 0.010/0.018 0.014 0.003 

Silver mgh 0.003/0.005 0.00110.004 0.001 

Sodium mg/9. 3,000/2,800 1,600 580 

C 
Zinc mg/t 0.04/0.03 0.04 0.04 

65 

http:0.04/0.03
http:0.07/0.07
http:1.1/0.93
http:0.09/0.07
http:0.04/0.03
http:0.20/0.27
http:0.04/0.02
http:8.35/8.20
http:0.021<0.02


66 

Table 27-B27 
1:4 AST~ LEACHATE ANALYSIS SUMMARY 

FOR COMPOSITED WASTE AND SPOIL S-3 


COMPOSITE SLUDGE, BOTTOM ASH, AND SPOIL S-3 LEACHED WITH: 

<.. PARA"IETER UNITS SURFACE WATER COMPOSITE 1 COMPOSITE 3 

General Chemistrl: 

Acidity mg/2. (l)caC03 <1 <1 <1 

Alkalinity mg/2. CaC03 150 2,000 760 

Chloride mg/2. 29 390 380 

Cyanide mg/'l. 0.05 <0.02 0.04 

Fluoride mgt! 2.0 2.8 2.7 

Nitrate mg/2. N03-N 13 17 11 

pH 7.80 8.45 8.20 

Phenolics mg/2. 0.04 0.03 0.03 

Residue: 
.... 

Filterable @ 180°C mg/2. 4,800 5,500 6,800 

Specific Conductance lJmhos/cm 6,190 8,030 9,300 
@25'C 

Sulfate mg/'l. 504 ­
2 3,200 1,400 3,600 

Metals: 

(, 
Aluminum 

Arsenic 

mg/2. 

mg/2. 

<0.1 

0.003 

0.5 

0.003 

0.1 

0.005 

Barium mg/2. 0.056 0.058 0.050 

Boron mg/9. <0.5 <0.5 <0.5 

Cadmium mg/2. <0.001 <0.001 <0.001 

Calcium mg/2. 490 110 430 

Chromium mg/9. 0.004 0.004 0.004 

Cobalt mg/2. 0.009 0.011 0.031 

Copper mg/9. 0.03 0.16 0.03 

Iron mg/2. 0.04 0.08 0.06 

Lead mg/2. 0.02 0.02 0.04 

Magnesium mg/2. 48 23 43 

Manganese mg/2. 1.2 0.24 1.2 

Mercury mg/2. 0.0002 <0.0002 <0.0002 

Molybdenum mg/2. 0.033 0.009 0.022 

Nickel mg/2. <0.01 0.04 <0.01 

Potassium mg/2. 25 17 22 

(.., 
Selenium 

Silver 

mg/2. 

mg/9. 

0.018 

0.002 

0.019 

0.002 

0.012 

0.002 

Sodium mg/2. 900 1,400 1,300 

Zinc mg/9. 0.04 0.05 0.04 



(Continued) 

PARAMETER UNITS COMPOSITE 4 COMPOSITE 5 DEIONIZED WATeR 

General Chemistrl: 

(., Acidity mg/I(1)cac03 <1 <1 <1 

Alkalinity mg/t CaC03 450 530 130 

Chloride mg/l 5,500 2,200 14 
Cyanide mg/t 0.02 0.09 <0.02 

l"luoride mgit 1.4 2.1 1.6 
Nitrate mg/t N03-N 20 14 10 
pH 7.85 8.05 7.60 
Phenolics mgit 0.05 0.03 0.04 
Residue: 

Fil terable @ 180°C mg/t 12,000 6,900 3,100 
Specific Conductance umhos/cm 

@ 25"C 
20,200 11,700 3,790 

Sulfate mg/t S04-2 1,500 670 1900 
Metals: 

Aluminum mg/t 0.2 0.1 0.2 
Arsenic mgil 0.006 0.002 0.002 
Barium mgit 0.18 0.098 0.047 
Boron mg/t <0.5 <0.5 <0.5 

(.. Cadmium mg/t <0.001 <0.001 <0.001 
Calcium mg/t 540 340 350 
Chromium mg/t 0.004 0.008 <0.001 
Cobalt mg/t 0.035/0.047 0.007 0.003 
Copper mg/t 0.05 0.03 0.02 
Iron mgit 0.06 0.06 0.02 
Lead mg/t 0.12 0.02 <0.01 
Magnesium mgit 72 40 34 
Manganese mg/t 1.2 0.72 0.64 
Mercury mgit <0.0002 <0.0002 <0.0002 
Molybdenum mg/t 0.032 0.020 0.022 
Nickel mgit 0.12 0.08 <0.01 
Potassium mg/t 35 23 16 
Selenium mg/t 0.023 0.021 0.023 
Silver mgit <0.001 <0.001 <0.001 
Sodium mg/2, 3,800 2,000 580 
Zinc 

(.. 
mg/t 0.03 0.01 0.02 
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PAR.A."fETER(., 
General ChemistrI: 

Acidity 

Alkalinity 

Chloride 

Cyanide 

Fluoride 

Nitrate 

pH 

Phenolics 

Residue: 

Filterable @ 180°C 

Specific Conductance 

Sulfate 


Metals: 


(, Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

C Selenium 

Silver 

Sodium 

Zinc 

Table 27-B28 
1:4 ASTM LEACHATE ANALYSIS SUMMARY 

FOR COMPOSITED WASTE AND SPOIL S-4 


COMPOSITE SLUDGE, BOTTOM ASH, AND SPOIL S-4 LEACHED WITH: 

UNITS SURFACE WATER COMPOSITE 1 COMPOSITE 3 

mg /2. ( 1)CaC03 

mg/2. CaC03 


mg/2. 


mg/2. 


mg/1 


mg/1 N03-N 


mg/2. 

mg/2. 

;;rnhos/cm 
@ 25=C 

mg/2. S04-2 

mg/2. 

mg/9. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/1 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

mg/2. 

<1/<1 


210/180 


37/16 


<0.02/<0.02 


1.0/1.0 


9.5/11 


7.70/7.90 


0.03/0.02 


5,300/5,200 


5,970/6,800 


3,200/3,400 


0.2/0.1 


0.003/0.002 


0.076/0.049 


<0.5/<0.5 


<0.001/<0.001 


670/680 


0.027/0.006 


0.015/0.012 


<0.01/0.02 


0.02/0.02 


0.01/0.01 


47/45 


1.4/1.2 


<0.0002/<0.0002 


0.020/0.017 


0.02/0.02 


32/30 


0.018/0.013 


0.002/<0.001 


850/870 


0.05/0.05 


<1 <1 

1,600 690 

400 310 

<0.02 0.04 

2.2 1.4 

4.0 7.2 

8.40 8.00 

0.10 0.04 

6,000 6,900 

8,370 9,560 

2,300 3,800 

3.6 0.1 

0.004 0.005 

0.025 0.052 

<0.5 <0.5 

<0.001 <0.001 

100 500 

0.008 0.004 

0.023 0.042 

0.02 0.02 

0.13 0.02 

0.02 0.04 

24 31 

0.08 0.90 

<0.0002 <0.0002 

0.007 0.015 

0.04 0.06 

30 30 

0.004 0.004 

0.002 0.002 

1,500 1,300 

0.03 0.05 
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(Continued) 

PARAMETER UNITS COMPOSITE 4 COMPOSITE 5 DEIONIZED WATER 

~eneral Chemistry: 

. Acidity mg/2. ( 1)CaC03 <1 <1 <1 

Alkalinity mg/2. CaC03 350 460 110 

Chloride mg/2. 5,700 2,200 20 
Cyanide mg/2. <0.02 0.04 <0.02 

Fl uoride mg/2. 0.9 1.3 1.2 
Nitrate mg/2. N03-N 15 5.3 4.3 

pH 7.90 8.20 7.90 
Phenolics mg/2. 0.03 0.03 0.03 

Residue: 

Filterable @ 180°C mg/2. 12,000 7,600 3,700 

Specific Conductance umhos/cm 
@ 25°C 

19,800 12,100 4,330 .... 

Sulfate mg/2. S04-2 2,000 2,300 2,400 
Metals: 

Aluminum mg/2. 0.1 <0.1 0.1 
Arsenic mg/2. 0.009 0.003 <0.001 
Barium mg/2. 0.095 0.093 0.077 

(,. Boron mg/2. <0.5 <0.5 <0.5 
Cadmium mg/2. <0.001 <0.001 <0.001 
Calcium mg/2. 790 470 530 
Chromium mg/2. 0.002 0.002 0.004 
Cobalt mg/2. 0.052 0.028 0.005 
Copper mg/2. 0.02 <0.01 0.14 
Iron mg/2. 0.04 <0.01 0.02 
Lead mg/1 0.15 0.04 <0.01 
Magnesium mg/2. 62 33 28 
Manganese mg/2. 1.3 0.51 0.78 
Mercury mg/2. <0.0002 <0.0002 <0.0002 
Molybdenum mg/'L 0.016 0.014 0.020 
Nickel mg/2. 0.08 <0.01 <0.01 
Potassium mg/2. 49 40 26 
Selenium mg/2. 0.016 0.012 0.006 
Silver mg/2. <0.001 0.002 <0.001 
Sodium mg/2. 3,100 2,100 610 

(, Zinc mg/2. 0.06/0.06 0.03 0.11/0.10 
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Table 27-B29 
1:4 ASTM LEACHATE ANALYSIS SUMMARY 
FOR COMPOSITED WASTE AND SPOIL S-5 

COMPOSITE SLUDGE, BOTTOM ASH, AND SPOIL S-5 LEACHED WITH: 

PARA."IETER 

General Chemistt"Z: 

Acidity 

Alkalinity 

Chloride 

Cyanide 

Fluot'ide 

Nitrate 

pH 

Phenolics 

Residue: 

Filterable @ IBO°C 

Specific Conductance 

, 
Sulfate 


Metals: 


Aluminum 


Arsenic 

Bar'ium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

(, Silver 

Sodium 

Zinc 

UNITS 


mg/2,(1)CaC03 
mg/2, CaC03 

mgli 

mgli 

mgli 

mgli N03-N 

mgli 

mgli 

~mhos/cm 
@25°C 

mgli S04-2 

mg/2. 

mg/9. 

mgli 

mgli 

mg/2, 

mgli 

mgli 

mg/2. 

mg/9. 

mgli 

mgli 

mg/2, 

mgli 

mgli. 

mg/9. 

mg/2. 

mgli 

mgli. 

mg/9. 

mgli 

mgli. 

SURFACE WATER 


<1 

140 

29 

<0.02 

loB 

14 

B.I0 

<0.01 

4,500 

5,210 

3,000 

0.1 

0.003 

O.OBO 

<0.5 

<0.001 

550 

0.002 

0.011 

0.04 

O.OB 

0.01 

43 

0.39 

0.0002 

0.023 

<0.01 

29 

0.010 

<0.001 

BOO 

0.05 

COMPOSITE 1 COMPOSITE 3 


<1 <1 

1,900 740 

360 300 

<0.02 O.OB 

2.1 2.1 

12 12 

B.BO B.05 

0.05 0.03 

4,900 6,5"00 

6,B60 9,040 

1,400 3,600 

1.0 0.2 

0.002 0.005 

0.065 0.075 

O.B <0.5 

<0.001 <0.001 

110 410 

0.016 0.002 

O.OOB 0.034 

0.07 0.06 

0.27 O.OB 

0.01 0.03 

17 33 

O.OB 0.46 

<0.0002 <0.0002 

0.010 0.020 

0.04 0.06 

21 29 

0.003 0.002 

<0.001 0.002 

1,300 1,300 

0.04 0.03 



(Continued) 

PARAJofETER UNITS COMPOSITE 4 COMPOS I"rE'" 5 DEIONIZED WATER 

~neral Chemistry: 

Acidity mg/2. (l)cac03 <1 <1 <1 

Alkalinity mg/2. CaC0 3 440 450 90 

Chloride mg/9. 5,600 2,100 16 

Cyanide mg/9. 0.06 <0.02 <0.02 

Fluoride mg/9. 1.3 1.7 1.9 

Nitrate mg/9. N0 3-N 17 13 7.B 

pH 7.95 B.20 7.BO 

Phenolics mg/9. 0.02 0.02 0.03 

Residue: 

Filterable @ lBO°C mg/9. 12,000 5,BOO 3,700 

Specific Conductance ;..:mhos/cm 21,500 10,200 4,670 
@ 25°C 

Sulfate mg/9. S04-2 . 2,000 1,500 2,200 

Metals: 

Aluminum mg/9. <0.1 <0.1 0.2 

Arsenic mg/9. O.OOB 0.002 <0.001 

Barium mg/2. 0.20 0.098 0.11 

(.., Boron mg/9. 0.9 O.B 0.6 

Cadmium mg/9. <0.001 <0.001 <0.001 

Calcium mg/9. 740 310 520 

Chromium mg/9. 0.004 0.016 0.002 

Cobalt mg/9. 0.096 0.009 0.005 

Copper mg/9. 0.06 0.05 0.05 

Iron mg/9. 0.09 0.06 0.06 

Lead mg/9. 0.20 0.02 <0.01 

Magnesium mg/9. 67 30 30 

Manganese mg/9. 0.64 0.23 0.12 

Mercury mg/9. <0.0002 <0.0002 <0.0002 

Molybdenum mg/9. 0.030 0.022 0.042 

Nickel mg/9. 0.12 0.04 0.02 

Potassium mg/9. 44 29 24 

Selenium mg/9. 0.009 O.OOB 0.003 

Silver mg/9. <0.001 <0.001 <0.001 

Sodium mg/9. 3,700 1,600 560 

(.,; Zinc mg/9. 0.03 <0.01 0.02 
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The batch test jars with their contents were placed in a tumble agitator 

and periodically tumbled for a total of 48 hours during a seven-day pe­

riod. After the seven-day reaction period, the solid-leachate mixtures 
were centrifuged and the clear supernatants decanted into clean plastic 
bottles. The remaining supernatant was filtered through a 0.45 membrane 
filter to remove all sus- pended material from the leachate and placed 

into the same plastic bottles for chemical analysis. 

Distribution Ratio Calculation and Summary of Results 

The method for calculating the distribution ratio is given in Table 
27.B12. A summary of determined Kr values is presented in Tables 27.B30 
through 27.B36. 

Discussion and Data Evaluation 

Chemical quality was determined for all waters used in this study. This 
included the surface water collected from Chinde Wash and five composit­
ed ground waters. The sampling and compositing procedures are explained 

in Section 2. Analytical results for these waters were presented in Ta­

ble 27.B2. Batch attenuation tests were performed on samples of over­
burden and spoil mater; alto evaluate changes that mi ght be expected 

from interactions of the various waters with the geomedia alone. These 
results are presented in Tables 27.B13 through 27.B22. 

The existing water that intermittently runs in Chinde Wash is of poor 
quality. Total dissolved solids (TDS) are high and Federal Drinking Wa­
ter Standards (FDWS) are exceeded for sulfate, iron, and manganese. Re­
sults of batch testing with the spoils/overburden alone in all cases 
produced changes in the quality of this water. TDS increases to values 
within the range of 2,500 to 5,000 milligrams per liter (mg/l) and 
sulfate and manganese levels further increase. However, in most cases, 
levels of iron fall below FDWS levels and aluminum, copper, and zinc 
levels decrease, suggesting that colloidal hydroxides are forming. Al­
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Table 27-B12 
CALCULATION METHOD 

BATCH DISTRIBUTION RATIO DETERMINATIONS 

The distribution ratio Kr is defined as: 

= mass of solute on the solid phase per unit mass of solute 
K 

r concentration of solute in solution 

The method of calculation is outlined as follows: 

(1) Calculate the mass of 	solute on the solid phase: M = Co - x VCf 

where: 

M = mass sorbed 1n entire sample 

Co = initial concentration of a particular metal 

= final concentration 1n the leachateCf 

V = solution volume. 


(2) 	 Reduce the sorbed mass (M) to mass sorbed per gram of sample (m): 

m = M/mass of sample 

(3) Calculate K : r 


K 

r 

(4) Convert into standard 	reported units: 

1 x 1,000 ml = 1,000 ml 
g 1 g 
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Table 27-B30 

BATCH DISTRIBUTION COEFFICIENT 
RESULTS FOR OVERBURDEN 0-1 

SURFACE COMPOSITE COMPOSITEPARAMETER WATER 1 3 

__ (2)
Aluminum 4.61 

Arsenic 1.33 4.00 

Barium SD/sD 64.18 0.53 

Soron 0.31 SO 

Cadmium SO 4.00 

Chromium 

Cobalt 28.00 

Copper 1.33 

Iron 16.74 19.87/20.52 

Lead SO 8.00 

(., 	 Manganese 27.33 176.00 

Mercury SO SO SO 

Molybdenum 

Nickel 12.00 40.00 

Selenium 10.00 

Silver 

Zinc 4.00 5.33 2.40 

(l)Duplicate sample. 


(2)_ no attenuation. 


(3)BD = below 	detection limit ln leachate. 

COMPOSITE COMPOSITE 
4 5 

BD(3) 2.80 

3.50/16.00(1) 	 30.00 

17.65/24.31 107.11 

0.0 

SO 4.00 ... 
12.00/28.00 132.00 

6.77/8.73 	 64.00 
8.36/8.36 

1.33 

6.00/11. 00 36.00 

12.00 

24.00 

SO SO 

10.67/7.00 BD 

9.33 

56.00 

2.00 
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Table 27::-B31 

BATCH DISTRIBUTION COEFFICIENT 


RESULTS FOR OVERBURDEN 0-2 


SURFACE COMPOSITE COMPOSITEPAR,A,.'1ETER WATER 1 3 

Aluminum 23.60/26.00(l} 	 48.00 

Arsenic 	 BOO} 12.00 28.00 
__ (2)

Barium 60.52 

Boron BD 

Cadmium BD BD 4.00 

Chromium 8.00 

Cobalt BD 28.00 24.00 

Copper 12.00 

Iron 41.00 33.33 366.0/376.0 

Lead BD 2.00 

Manganese 7.06 

Mercury BD BD BD 

Molybdenum 16.00 

Nickel 4.00 7.00 10.00 

Selenium 4.00 

si lver BD 

Zinc 4.00 3.00 12.00 

(l)Duplicate sample. 


(2)_ no attenuation. 


(3}BD = below detection limit in leachate. 


COMPOSITE COMPOSITE 
4 5 

64.00 

8.00 64.00 

11.33 79.33 

4.00 
.... 

12.00 18.67 

64.00 

1.33 

6.00 369.33 

6.67 

6.00 

BD BD 

1.50 

2.15 

56.00 

38.00/40.00 8.00 
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(.., Table 27-B32 
BATCH DISTRIBUTION COEFFICIENT 

RESULTS FOR SPOIL S-l 

SURFACE COMPOSITE COMPOSITEPARAI'lETER WATER 1 3 

Aluminum 5.2/6.0{l) 23.2 2.5 
__ (2)

Arsenic 1.3 2.4 

Barium 19.1 
BOO)Boron 0.85 

Cadmium BO BO 

Chromium 

Cobalt 1.3 4.0 

Copper 

Iron 7.25 11.0 63.3/65.1 

Lead 6.0 

Manganese 2.1 

" Mercury BO BO 

Molybdenum 

Nickel 2.3 

Selenium 1.6 

Silver 

Zinc 2.00 1.6 

(l)Ouplicate sample. 


(2)_ no attenuation. 


(3)BO = below detection limit in leachate. 

COMPOSITE COMPOSITE 
4 5 

30.0 

26.0 18.7 

6.8 34.4 

0.24 BO 

BO BO 
.... 

28.0 8.4 

5.7 

276 

4.0 

1.1 

BO 

10.3 4.012.0 

1.6 1.7 

56.0 

12.8/13.5 5.0 

76 



~ Table 27-B33 
BATCH DISTRIBUTION COEFFICIENT 

RESULTS FOR SPOIL S-2 

SURFACE COMPOSITE COMPOSITEPARAMETER WATER 1 3 

Aluminum 2.90/3.50(1) 48.00 
__ (2)Arsenic 1.33 2.40 

Barium 57.86 1.58 

Boron SO 

Cadmium SO 4.00 

Chromium 4.00 20.00 

Cobalt 5.33 

Copper 

Iron 21. 71 8.04 207.43/213 .14 

Lead BO 8.00 4.00 

Manganese 4.95 2.61 

Mercury SD~ 
Molybdenum -­
Nickel 7.00 SO 

Selenium 4.00 

Silver 

Zinc 0.80 1.60 6.67 

(l)ouplicate sample. 


(2)_ no attenuation. 


(3)SD = below detection limit In leachate. 

COMPOSITE COMPOSITE 
4 5 

BD 9.60 

56.00 30.00 

14.40/9.63 100.17 

0.24 BO 

00 4.0 -28.00 41.33 

9.60 

244.89 

4.00 

5.33 

4.33 

2.29 12.00 

1. 71 

56.00/11.00 

5.0 
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Table 27-B34 

BATCH DISTRIBUTION COEFFICIENT 


RESULTS FOR SPOIL S-3 


SURFACE COMPOSITE COMPOSITE.PARAMETER WATER 1 3 

Aluminum 23.60/26.00(1) 1.44 48.00 
__ (2)

Arsenic 1.33 2.40 

BOO)Barium 0.80 

Boron BO 

Cadmium BO BO BO 

Chromium 2.00 

Cobalt 

Copper 1. 33 

Iron 41.00 136.0 242.67/249.33 

Lead BO 

Manganese 3.83 

Mercury BO 

Molybdenum " Nickel 12.00 7.00 24.00 

Selenium 0.67 

Si 1ver 

Zinc 2.00 2.00 4.00 

(l)Ouplicate sample. 


(2)_ no attenuation. 


(3)BO = below detection limit 1n leachate. 

COMPOSITE COMPOSITE 
4 5 

64.00 

6.00 30.00 

16.44 98.04 

.24 

0.00 4.00 -4.00 13.00 

5.71 

BO 1.33 

369.33 369.33 

12.00 

BO BO 

56.00 

24.00125.83 32 .00 
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Table 27-B35 

BATCH DISTRIBUTION COEFFICIENT 
RESULTS FOR SPOIL S-4 

SURFACE COMPOSITE COMPOSITEPARAMETER WATER 1 3 

Aluminum 9.80/23.60(1) 48.00 
11.00/26.00 

__ (2)
Arsenic 2.40 

Barium 236.00 0.62 

Boron 3.76 BD 
BD(3)Cadmium 4.0 

Chromium 2.0 

Cobalt 

Copper 12.00/4.00 

Iron 86.00 82.15 736.00/756.00 

Lead BO 

Manganese 19.50 

Mercury BO BO BO 

Molybdenum 

Nickel 4.00 7.00 0.67 

Selenium 2.00 10.00 

Silver 

Zinc 80 5.33 2.40 

(l)Ouplicate sample. 


(2)_ no attenuation. 


(3)BO = below detection limit in leachate. 

COMPOSITE 
4 

2.67 

.24 

0.00 

12.00 

11.00 

BO 

1.50 

COMPOSITE 

64.00 

18.67 

103.53 

4.00 ... 

64.00 

12.00 

2,236.0 

4.0 

1.49/1.49 

BO 

12.00 

2.67 

26.00 

8.00 
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(., 
Table 27-B36 

BATCH bISTRIBUTION COEFFICIENT 
RESULTS FOR SPOIL S-5 

SURFACE COMPOSITE COMPOSITEPARAMETER WATER 1 3 

Aluminum 23.60/26.00(1) 22.00 
__ (2) 

'* 

Arsenic 4.00 2.40 

Barium 88.31 

Boron 0.85 BO 

Cadmium 4.00 

Chromium 8.00 

Cobalt 

Copper 

Iron 18.50 37.48 181.00/186.00 

Lead 8.00 

Manganese 19.50 

Mercury BO(3) BO BO 

Molybdenum 

Nickel 12.00 7.00 0.67 

Selenium 4.00 24.00 

Silver 

Zinc 0.80 3.00 6.67 

(l)Ouplicate sample. 


(2)_ no attenuation. 


(3)BO = below detection limit in leachate. 

COMPOSITE COMPOSITE 
4 5 

64.00 

3.50 30.00 

14.40 98.04 

0.00 
..... 

4.00 4.50 

3.56 

2.67 369.33 

12.00 

8.17 

BO BO 

0.89 6.00 

56.00 

32.00 
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though the 1eve1 s of other metal s genera11 y increase, it is reasonab 1 e 

to expect that many of the metals, particularly those that exist in the 

cationic form, would gradually be attenuated due to sorption and copre­
c;pitation processes, particularly with iron. 

The quality of all composited natural ground waters is very poor. Total 

dissolved solids range from 4,100 to 9,800 mg/l. With the exception of 

Composite 3 which is sodium-sulfate, all of these waters can be charac­

terized as sodium-bicarbonate type. Drinking water standards are ex­
ceeded for chloride, fluoride, and iron in all of the composited waters. 

Other metals (e.g., barium, manganese, lead, and selenium) exceed FDWS 

limits in many of the waters. In addition, Composites 4 and 5 are high 

in nitrate. 

Analysis of leachates from the batch testing shows a general increase in 

total dissolved solids. However, the increase is small in comparison to 
the original TDS concentration of the waters. For waters reacted with 

Overburden 0-1, the levels of dissolved solids actually decrease or re­
main constant. In most of the batch tests, leachate levels for barium, 

iron, and fluoride fall below drinking water standards. The concentra­

tions of other metals such as lead, zinc, nickel, arsenic, cadmium, 

chromium, manganese, aluminum, boron, and selenium also decrease in some 
of the tests. This decrease is probably caused by colloidal metal 

hydroxides that have precipitated and are attenuating many of these spe­

cies. These hydroxides further increase the already high cation ex­
change capacities present in the spoils and overburden. 

To examine the impact of waste on the chemistry of the hydrologic sys­
tem, batch tests were performed by adding sludge and bottom ash to 
spoil s and overburden as outl i ned inSect; on 3. The results are pre­
sented in Tables 27.B23 through 27.B29. Chinde Wash Surface waters ex­
hibit slight to moderate changes in total dissolved solids over the lev­

els observed from reaction with spoils alone. This result ;s primarily 
due to increased concentrations of sodium, calcium, sulfate, and bicar­
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bonate. The attenuation of metals is consistent with results obtained 

from the spoils tests and supports the conclusion that the J6ils are ca­
pable of retarding the movement of metals in water. All composited 

waste matrices show similar behavior when leached with the ground wa­
ters. The increases in total dissolved solids are again primarily due 

to elevated levels of sulfate and calcium. In many cases, levels of 
metals such as barium, iron, selenium, and lead actually decrease to 

levels below drinking water standards. This is particularly true for 
composited waste and spoils that are reacted with the ground water Com­

posite No.5. 

It should also be noted that the levels of cyanide and phenolic com­
pounds observed never exceeded the U.S. Environmental Protection Agency 

criteria for the protection of human health. 

Batch distribution coefficients (K ) were calculated for trace metal r 
species in all spoil/overburden experiments performed with composited 

wastes. The results are presented in Tables 27.830 through 27.B36. 

Kr is a measure of the attenuation of a species in solution. The values 
do not solely represent absorption, but can also include precipitation 

controlled changes. In both cases, the attenuation of a species is 

highly dependent upon pH, the oxidizing potential of the solution, tem­

perature, the total chemical composition of the 1 iquid, and the amount 
and types of solids in contact with the solution. Therefore, Kr values 
should not remain constant for a particular sample if it is interacting 
with different waters. Trends, however, can be observed. Iron usually 

is not attenuated to any large degree by absorption reactions. However, 
large iron Kr's are noted in many of the samples. Precipitation of iron 
hydroxides appears to be the mechanism by which this decrease in levels 
of iron is occurring. It is also known that as colloidal iron hydr- ox­
ides form, they are able to assist in the coprecipitation and sorption 
of other metals onto their surfaces. This phenomenon also appears to be 

occurring in many of the samples tested. 
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Barium also appears to be controlled by precipitation processes. As 

1eve1 s of sul fate increase in the 1 eachate, bari urn sulfate prec; pi tate 
can form. thereby reducing the solution concentration of barium. 

Similarly, adsorption can help to attenuate various species. Many met­
als such as silver, cadmium, cobalt, lead, and nickel can be adsorbed by 

mineral surfaces. Because spoils and overburdens exhibit high cation 

exchange capacities, it is probable that the concentrations of many of 

the metals are being significantly reduced by sorption processes. 

In addition to whole-sample chemical analyses presented in Table 27.B4, 

the cation exchange capacities (CEC) were measured for all spoils and 

overburdens. These values are presented in Table 27.B7. CEC values are 
generally high and indicate good sorption potential for the cations in 

the sample. The measurement of CEC is done in a solution buffered to 

approximately pH of 7. Due to mineral surface reactions, CEC tends to 
increase with increasing pH. Measured ground water pH is greater than 

8.2 in all cases, which suggests that actual CEC values may be higher. 

Exchangeable cations were also analyzed in the leachate from the CEC de­
terminations. High levels of monovalent cations such as sodium and po­

tassium are present in all leachates, particularly overburden D-1. In 
exchange reactions occurring within the ground water system, divalent 
metals substitute for monovalent cations with considerably more ease 
than a di va1ent-d; va1ent exchange. Thi s occurrence further suggests 
that the overburden and spoils will be capable of attenuating metals re­

sulting from the leaching of waste material at the disposal site. 

A second phase of the batch leach testing was so simi late the effects of 
a coal seam on the chemistry of ground waters that have passed through a 
spoil-sludge matrix. The concept used in the laboratory program was 
based on infiltration followed by migration, in which ground water pass­
es through spoil and waste and leaches trace quantities of chemical spe­
cies. Then, the water carries the chemical species into the geologic 
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format; on surroundi ng the waste, where constituents ; n the water react 
with, in this case, the coal seam. If chemical species are leached 
freely from the waste, it ;s their reactions with the coal that deter­
mine their migratory behavior. This concept was mathematically modeled 

using the previously defined distribution coefficient and simplifying 

assumptions concerning the chemical reactions of coal with waste 
leachate to calculate the migration by flow in the coal with defined ve­

locities. 

The selection of spoils and ground waters used was made based upon the 

location of various sampling points to the San Juan River. Applying 

this criteria, samples of Overburden 0-1, Spoil S-l, Spoil S-4, and 

ground water Composites 1 and 4 were selected. It is believed that 

1eachates from these 1ocati ons wi 11 mi grate to the ri ver faster than 
leachates from other areas of the mine, 

Three mixtures of composite waste were prepared from bottom ash and com­

posite sludge No. 4817. One of the spoil or overburden samples was then 
added to each of the mixtures to create three samples. The final compo­

sition was: 

Bottom Ash 0.47 Weight Precent 

Sludge 2.23 Weight Percent 
Spoil or Overburden - 97.30 Weight Percent 

Each of the three mixtures was leached with ground water Composite No. 1 
and Composite No.4 (chemical analyses presented in Table 27.B37), One 
duplicate sample was prepared from the composited waste, Spoil S-4, and 

ground water Composite 1. A total of seven composited samples underwent 
an Ameri can Soci ety for Testi ng and Materi a 1s (ASTM) type seven-day 
leach test with 48 hours of agitation. The results of the leachate 
chemical analyses are presented in Table 27.B38 through 27.B40. 
Comparison of leachates generated from Phases I and II of the study were 
in good agreement. Minor differences in analytical data are 
attributable to the variability of natural materials. 
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Table 27-B37 
WATER ANALYSIS SUMMARY 

PARAMETER 

General Chemistr~: 
Acidity 
Alkalini ty 
Chloride 
Cyanide 
Fluoride 
Nitrate 
pH 
Phenolics 
Residue: 

Fit terab1e at 180 G C 
Specific Conductance 

Sulfate 

Metals: 
Aluminum 
Arsenic 
Barium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury (Total) 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Zinc 

(l)!iilligrams per liter. 

(2)Oup1icate analysis. 

~ 

85 

UNITS 


mg/1 ( 1)CaC0
3

mg/1 CaC03

mg/1 

mg/1 

mg/1 


mg/1 N03-N 


mgl1 


mgl1 

umhoslcm 


@25 Q C 

mg/1 


mg/1 
mg/1 
mg/1 
mg/1 
mgl1 
mgl1 
mg/1 
mgl1 
mgl1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mgl1 
mg/1 
mgl1 
mgl1 
mg/t 

COMPOSITE WATER NO. 

1 4 


<1 
3,100 

380 
<0.02 

2.2 
4.5 
8.80 

<0.01 

4,400 
5,900 

22 

0.68 
0.00t. 

1.5 

0.97 


<0.001/0.002(2) 

11 


0.001 

0.008/0.002 

0.02/0.051 


2.8 

0.03/0.03 


3.6 

0.47 


<0.0002 

0.005 

0.11 

7.2 


0.006 

<0.001/<0.002 


1,600 

0.07 


<1 
510 

5,200 
<0.02 

0.3 
18 

8.20 
0.04 

9,800 
15,600 

120 

<0.01 

0.015 

0.92 

0.53 


0.001 

140 


0.008 

0.035/0.034 


<0.01 

0.15 

0.12 


32 

0.03 


<0.0002 

0.025 

0.11 


19 

0.011 


<0.0011<0.002 

3,500 


0.21/0.22 


http:0.21/0.22
http:0.03/0.03


Table 27-B38 
1:4 ASTM LEACHATE ANALYSIS SUMMARY 
FOR COMPOSITED WASTE AND SPOIL S-l 

COMPOSITE WATER
PARAMETER UNITS 1 4 

General ChemistrI: " 
Acidity mg/2. {l)caC0 <1 <13
Alkalinity mg/2. CaC03 1,800 360 
Chloride mg/2. 430 5,700/5,600 
Cyanide mg/ll. 0.05 <0.02 
Fluoride mg/ll. 2.0 1.4 
Nitrate mg/2. N03-N 8.5 7.4 
pH 7.82 7.84 
Phenolics mgh <0.02 <0.02 
Residue: 

Filterable at 180"C mg/ll. 7,300 14,000 
Specific Conductance ~mhos/cm 9,500 20,900 

@25"C 
Sulfate mgh 3,000/3,000 2,800 
Sulfide mg/2. <0.5 <0.5 

(., Metals: 
Aluminum mg/ll. 0.12 0.07 
Arsenic mg/2. 0.010 0.002 
Barium mg/ll. 0.24 0.38 
Boron mg/t 0.8/0.7 0.3 
Cadmium mg/t 0.007 0.038 
Calcium mg/ll. 400 1,000 
Chromium mg/ll. 0.012/0.008(2) 0.005 
Cobalt mg/t 0.024/0.016 0.027 
Copper mgh 0.03/0.03 0.05 
Iron mg/ll. 0.02 0.06 
Lead mg/t 0.02/0.02 0.17 
Magnesium mgh 45 94/93 
Manganese mgh 0.59 1.1 
Mercury (Total) mg/t <0.0002 0.0002 
Molybdenum mg/t 0.012/0.014 0.031 
Nickel mg/t 0.15 0.16 
Potassium mg/t 20/21 35 
Selenium mg/t 0.025/0.023 0.019 
Silver mg/ll. <0.001 <0.001 
Sodium mg/t 2,000/2,000 3,600 
Zinc mg/ll. 0.03 0.05 

{l)Milligrams per liter. 

(2)Ouplicate analysis. 
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c 
Table 27-B39 

1:4 ASTM LEACHATE ANALYSIS SUMMARY 

FOR COMPOSITED WASTE AND SPOIL S-4 


COMPOSITE(ffTER NO.PARAMETER UNITS 
41 1 

General Chemistrx: 
Acidity 
Alkalinity 
Chloride 
Cyanide 
Fluoride 
Nitrate 
pH 
Phenolics 
Residue: 

Filterable at 180°C 
Specific Conductance 

Sulfate 
Sulfide 

C 
Metals: 


Aluminum 

Arsenic 

Barium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury (Total) 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Zinc 

(l)Milligrams per Liter. 

{Z)Duplicate analysis. 

(." (3)Dup1 icate sample. 

mg/ 2, (l ) CaC03
mg/2, CaC03


mg/i 

mg/t 

mg/i 


mg/i NOrN 


mgit 


mgit 

umhos/cm 


@25°C 

mg/t 

mg/t 


mg/2, 

mg/i 

mg/i 

mgit 

mg/t 

mg/t 

mg/t 

mg/t 

mg/2, 

mg/t 

mg/t 

mg/2, 

mg/i 

mgit 

mg/t 

mg/t 

mg/2, 

mg/t 

mg/t 

mg/t 

mg/t 
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<1 
1,900 
420 
0.02 
2.0 (

1.1/1/0 2) 
7.98 

<0.02 

6,200 
8,460 

2,200 
<0.5 


0.15 

0.006 

0.39 


0.4/0.5 

0.005 


300 

0.008 

0.010 

<0.01 

<0.01 

0.02 


23 

0.33 


<0.0002 

0.015 

0.11 


25 

0.018 

<0.001 

1,800 

0.05 


<1/<1 

1,800/1,700 


410/420 

<0.02/<0.02 


1.8/1.6 

0.2 

8.02 


<0.02/<0.02 


6,400/6,000 

9,010/8,550 


2,600 

<0.05/0.7 


0.15 

0.007 

0.16 

0.4 


0.006 

380 


0.008 

0.014 

0.02 

<0.01 

0.01 


27 

0.42 


<0.0002 

0.015 

0.07 


28 

0.015 

<0.001 


1,800/1,800 

0.03 


<1/<1 

380 


5,600/5,600 

<0.02 


1.2/1.2 

0.8/0.8 


7.76 

<0.02/<0.02 


13,000/13,000 

20,000/19,900 


2,200 

<0.5/<0.5 


0.10 

0.002 

0.21 

0.8 


0.029 

910 


0.004 

0.035 

0.02 

0.06 

0.12 


68 

1.1 


<0.0002 

0.019 

0.11 


45 

0.015 


<0.001 

3,300 


0.05/0.05 


http:0.05/0.05
http:0.02/<0.02
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Table 27-B40 
1:4 ASTM LEACHATE ANALYSIS SUMMARY 

FOR COMPOSITED WASTE AND OVERBURDEN D-l 

COMPOSITE WATER NO.PARAMETER 	 UNITS 1 	 4 

General ChemistrI: 
Acidity mglt (1) CaC0 <1 <1 
Alkalinity mg/2. CaC03 

3 
2,500 360 

Chloride mg/2. 430 5,600 
Cyanide mglt 0.02 <0.02 
Fluoride mglt 3.8 1.9 
Nitrate mg/2. N03-N 0.6/0.6(2) 7.5 
pH 8.46 8.04 
Phenol ics mglt <0.02 <0.02 
Residue: 

Filterable at 180°C mg/2. 4,900 11 ,000 
Specific Conductance Umhos/cm 7,390 18,400 

@25°C 
Sulfate mg/2. 850 900 
Sulfide mglt <0.5 <0.5 

Metals:(., 	 Aluminum mglt 0.29 0.40 
Arsenic mgh 0.003/0.003 0.015/0.020 
Barium mg/2. 0.27 0.26 
Boron mglt 1.3 1.0 
Cadmium mg/2. 0.003/0.003 0.056 
Calcium mglt 54 400 
Chromium mglt 0.003/0.002 0.004 
Cobalt mg/2. 0.004/0.003 0.11 
Copper mglt <0.01 0.03/0.02 
Iron mglt 0.04 0.39/0.36 
Lead mg/2. <0.01 0.34 
Magnesium mglt 7.2 40/39 
Manganese mg/2. 0.05/0.04 0.26 
Mercury (Total) mglt <0.0002 0.0003 
Molybdenum mg/2. 0.021 0.054 
Nickel mglt 0.07 0.14 
Potassium mg/2. 17 35 
Selenium mglt 0.024 0.039 
Silver mglt <0.001 <0.001 
Sodium mg/2. 1,700 3,500 
Zinc mg/2. 0.04 0.07 

(l)Milligrams per liter. 

(2)Duplicate analysis. 

(, 
aa 
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The net effect of coal on the overall quality of the waste leachate is 

relatively small. Slight changes in total dissolved solids may be 

largely due to decreases in calcium, magnesium, and alkalinity suggest­
ing the precipitation of carbonate minerals has occurred. Slight in­

creases in chloride and sodium concentrations may be due to the dissolu­
tion of soluble chloride salts present within the coal. Sulfide, 

sulfate, the pH levels remain relatively constant suggesting that oxida­

tion of sulfides within the coal is very small. In all samples, nitrate 

levels decrease following interaction with the coal. The concentrations 

of phenolic compounds remain below analytical detection limits. Cyanide 

concentrations increase in only two samples and either decrease or re­

main below detection in the remaining samples. The increase of cyanide 

may be due to the variability of concentrations within the coal samples. 

Qualitatively, the distribution coefficients show the following attenua­
tion of mobilization of metals due to interaction with the coal: 

Barium, nickel, molybdenum, manganese, and zine were attenuated in all 

leachates; 

- Copper, silver and mercury in the coal leachates were below analytical 
detection limits in most cases; 

- Arsenic, cadmium, and selenium were not attenuated in any of the 
leachates, however, their increase in concentrations were small; 

- Aluminum, b&ron, copper, iron, and lead were attenuated or slightly 
mob; 1 i zed to varyi ng degrees dependi ng upon the compositi on of the 
initial waste matrix. 

Changes, in concentrati on for a11 metal fo 11 ow; ng i nteracti on with the 
coal are presented in Table 27.B44. Batch distribution coefficients 
(Table 27.B45) were calculated based upon these changes. As seen, 
several constituents are retarded or will lab behind the flow of ground 

water. 
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Table 27-B41 

LEACHATE METAL CONCENTRATION CHANGES FOLLOWING EXPOSURE TO COAL 

INITlATE 
LEACHATE: 

Aluminum 
Arsenic 
Bad um 
Boron 
Cadmi um 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

0 
\.0 	

Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Zinc 

(l)All changes 

S-4 S-4 S-4 S-l 
COMPOSITE 1 COMPOSITE 1 COMPOSITE 4 COMPOSITE 1 

-0.08(1) 0.03 0 -0.04 
0.004 0.004 0.029 0.003 
-0.33 -0.12 -0.09 -0.15 
0.1 0.2 0.2 -0.5 

0.002 0.002 0.027 0.002 
-180.0 -230.0 -200.0 -180.0 

0.0 0.008 -0.002 0.0 
0.001 0.005 -0.004 0.0 
0.0 -0.01 0.01 -0.01 
0.07 0.03 0.0 -0.01 
0.0 0.02 0.11 0.02 
-5.0 -2.0 4.0 -5.0 
-0.30 -0.37 -0.52 -0.46 
0.0 0.0 0.0 0.0 


-0.007 -0.005 -0.007 0.0 

-0.06 	 -0.02 -0.01 -0.06 
-7.0 -8.0 -4.0 -5.0 

0.036 0.012 0.038 0.004 
0.0 0.0 0.0 0.0 
0.0 0.0 100.0 0.0 


-0.03 -0.01 -0.02 0.0 


in concentration are reported in milligrams per liter. 

S-l 

COMPOSITE 4 


0.01 
0.016 
-0.23 
0.2 

0.018 
-120.0 
0.001 
-0.001 
-0.03 
0.0 
0.08 
3.0 

-0.56 
0.0 

-0.008 
-0.04 
-4.0 

0.005 
0.0 

300.0 
-0.02 

D-1 D-1 

COMPOSITE 1 COMPOSITE 4 


-0.13 -0.35 

0.0 0.021 


-0.22 -0.10 

0.0 0.3 


0.001 0.026 

-38.0 -120.0 

0.002 -0.001 

0.004 -0.074 

0.0 0.0 
0.0 -0.36 
0.01 -0.08 
-0.5 5.0 
-0.03 -0.15 
0.0 -0.0001 

-0.006 -0.048 
-0.05 -0.07 
-6.0 -0.0 

0.001 0.018 
0.0 0.0 

-100.0 300.0 
-0.02 -0.04 



PARAMETER 

General Chemistr!: 
Acidity 
Alkalinity 
Chloride 
Cyanide 
Fluoride 
Nitrate 
pH 
Phenoncs 
Residue: 

Filterable at l80 G C 
Specific Conductance 

Sulfate 
Sulfide 

" 
Metals: 

Aluminum 
Arsenic 
Barium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury (Total) 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Zinc 

(l)Milligrams per liter. 

(2)Duplicate analysis. 

(. 

(Conti.)
Table 27-B42 

LEACHATE FROM COMPOSITE WASTE AND 
SPOIL S-l REACTED WITH COAL SEAM 8 

COMPOSITEUNITS 1 

mg/t(l)caco <1 
mg/t CaC03 

3 
1,800 


mglt 450 

mglt 0.04 

mg/t 1.5 


mg/9. N03-N 6.2 
7.89 

mglt <0.02 

mg/t 7,000 

!Jmhos/cm 9,670 


@25°C 
mg/9. 3,000 
mglt <0.5 

mglt 0.08 
mglt 0.013 
mg/9. 0.09 
mglt 0.2 
mg/9. 0.009 
mg/9. 210/210(2) 
mglt 0.011 
mg/9. 0.020 
mg/9. 0.02 
mg/9. <0.01 
mglt 0.04 
mg/9. 40 
mg/9. 0.13 
mglt <0.0002/<0.002 
mglt 0.013 
mg/9. 0.09 
mglt 16 
mglt 0.027 
mg/9. <0.001 
mg/9. 2,000 
mg/9. 0.03 

WATER NO. 
4 

<1 
340 

5,600 
<0.02 
0.9 

6.2/6.6 
7.62 

<0.02 

13 ,000 
20,800 

3,000 
<0.5 

0.08 
0.018 
0.15 
0.5 

0.056 
880 

0.006 
0.026 
0.03 
0.06 
0.25 

96 
0.54 

<0.0002 
0.023 
0.12 

31 
0.024 

<0.001 
3,900 
0.03 
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4 
PARAMETER 

General ChemistrI: 
Acidity 
Alkalinity 
Chloride 
Cyanide 
Fluoride 
Nitrate 
pH 
Phenolics 
Residue: 

Filterable at 180°C 
Specific Conductance 

Sulfate 
Sulfide 

Me.tals: 

Aluminum


" Arsenic 

Barium 

Boron 

Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
!'lagnesium 
Manganese 
!'lercury (Total) 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Zinc 

(1 )~Hlligrams per liter. 

(2)Ouplicate analysis. 


<..., (3 )Oupl icate sample. 


Table 27-B43 (Conti.) 
LEACHATE FROM COMPOSITE WASTE AND 

SPOIL S-4 REACTED WITH COAL SEAM 8 

COMPOSITE( :rtTER NO.UNITS 
1 1 

mg/g,(1)cac0 <1 <1 <13
mg/g, CaC03 1,800 1,700 280/360 

mgh 430/440 430 5,500/5,500 
mg/g, <0.02 0.36 0.08 
mg/g, 1.6 1.4 0.7 

mg/g, N03-N 0.3 <0.1/<0.1 0.3 
8.23 8.06 7.74 

mg/g, <0.02 <0.02 <0.02 

mgh 5,800 6,100 12,000 
umbos/cm 8,590 8,890 20,200 

@25°C 
mgh 2,200 2,700 2,200/2,200 
mgh <0.5 <0.5 <0.5 

mg/g, 0.07 0.18 0.10 
mgh 0.010 0.011 0.031 
mgh 0.06 0.04 0.12 
mgh 0.5 0.2 1.0 
mgh 0.007 0.008 0.056 
mgh 120 150/150 710 
mg/g, 0.008 0.016 0.003/0.002 
mgh 0.011 0.019 0.031 
mgh <0.01 <0.01 0.03 
mg/g, 0.08 0.04 0.06 
mgh 0.02 0.03 0.23 
mgh 18 25 72 
mgh 0.03 0.05 0.58 
mg/g, <0.0002 <0.0002 <0.0002 
mgh 0.008 0.010 0.012 
mg/g, 0.03/0.05(2) 0.05/0.05 0.10 
mg/g, 18 20 41 
mgh 0.054 0.027 0.053 
mg/g, <0.001 <0.001 <0.001 
mg/g, 1,800 1,800 3,400 
mgh 0.02 0.02 0.03 
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Table 276-B44 
LEACHATE FROM COMPOSITE WASTE AND 

OVERBURDEN 0-1 REACTED WITH COAL SEAM 8 

COMPOSITE WATER NO.PARAMETER UNITS 
1 4 

General ChemistrI: 
Acidity mg/ 2. (1) CaC0 <1 <13
Alkalinity mg/t CaC03 2,200 240 
Chloride mg/t 440 5,600 
Cyanide mg/t <0.02 <0.02 
Fluoride mglt 2.9 0.9 
Nitrate mglt N03-N 0.2 0.3 
pH 8.21 7.66 
Phenolics mglt <0.02 <0.02 
Residue: 

Filterable at 180°C mg/t 4,100 11 ,000 
Specific Conductance 1Jmhos/cm 7,380 19,300 

@25°C 
Sulfate mglt 1,000 1,200 
Sulfide mglt <0.5 <0.5 

Metals: 
Aluminum mglt 0.16 0.05/0.02(2) 
Arsenic mg/t 0.003 0.036 
Barium mg/t 0.05 0.14/0.16 
Boron mg/t 1.3 1.3 
Cadmium mglt 0.004 0.082 
Calcium mglt 16 280 
Chromium mglt 0.004 0.003 
Cobalt mglt 0.007 0.036 
Copper mglt <0.01 0.02 
Iron mg/t 0.04 0.01/<0.01 
Lead mg/t 0.01 0.26 
Magnesium mg/t 6.1 44 
Manganese mg/t 0.02 0.11 
Mercury (Total) mglt <0.0002 <0.0002 
Molybdenum mglt 0.015 0.006 
Nickel mglt 0.02 0.07 
Potassium mglt 11 29/29 
Selenium mg/2. 0.025 0.051 
Silver mg/9. <0.001 <0.001/<0.001 
Sodium mg/t 1,600 3,800 
Zinc mg/t 0.02 0.02/0.03 

(l)Milligrams per liter. 

(2)Oup1icate analysis. 

" 
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Table 27-B45 
FOR LEACHATE EXPOSED TO COALBATCH DISTRIBUTION COEFFICIENTS 

S-4 (1) S-4 S-l S-l 0-1 D-1INITIAL s-4 
LEACHATE: COMPOSITE 1 COMPOSITE 1 COMPOSITE 4 COMPOSITE 1 COMPOSITE 4 COMPOSITE 1 COMPOSITE 4 

Aluminum 	 0.0 2.0 3.2 28/76
_4(26)

Arsenic 0.0/0.0 -/­
Barium 22 12 3.0 6.7 6.1 18 3.4/2.5 
Boron 0.0 4.0 12/10 0.0 
Cadmium -/­
Calcium 6.0 6.1 1.1 3.6 0.55 9.5 1.7 
Chromi um 0.0 1.3/4.0 0.36/- -/- 1.3 
Cobalt - 0.52 0.80/- 0.15 -/- 8.2 
Copper BOO) BO 2.0/2.0 6.0 2.0/0.0 
Iron 0.0 BO 0.0 0.0 152/140 
Lead 0.0 -/- 1.2 
Magnesium 1.1 0.32 0.50 -/- 0.30 -/­

..0 
~ 	 Manganese 40 30 3.6 14 4.2 6.0/4.0 5.4 

Mercury (total) BO BO BO -/BO BO BO SO 
Molybdenum 3.5 2.0 2.3 -/0.31 1.4 1.6 32 
Nickel 11/4.8(4) 1.6/1.6 0.40 2.7 1.3 10 4.0 
Potassium 	 1.6 1.6 0.39 1.0/1.2 0.52 2.2 0.83/0.83 
Selenium -/­
Silver BO BO BO BO BO BO BO/BO 
Sodium 0.0 0.0/0.0 0.0/0.0 0.25 
Zinc 6.0 2.0 2.7 0.0 2.7 4.0 10/5.3 

(I)Oup1icate sample. 
(2)N . 	 ...o attenuatlon, concentratlon lncreases In coal leachate. 

(3)Below detection in coal leachate. 

(4)Ouplicate analysis. 

http:0.83/0.83
http:0.80/-0.15


For instance. calcium will lag behind the constaminent front by 10-2 to 

10-3 orders-of-magnitude. This indicates that while the ground water is 


flowing at a rate of 7.2 x 10-2 ft/day towards the San Juan River, iron 

concentrations would lag behind at a rate of 7.2 x 10-5 ft/day to 7.2 x 

10-6 ft/day. 
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LABORATORY IDENTIFICATION NUMBER 

AND CORRESPONDING FIELD SAMPLE NUMBER 


LABORATORY NUMBER 

334-68-1 

4765 

4770 

4774 


4785, 334-7 

4786, 334-72 


334-68-2A and 2B 

334-68-3A and 3B 

334-66-lA and IB 

334-66-2A and 2B 

334-66-3A and 3B 

314-67-4A and 4B 

334-67-5A and 5B 

334-67-6A and 6B 

334-70-lA and IB 

334-70-2A and 2B 

334-70-3A and 3B 

334-71-6A and 6B 

334-71-4A and 4B 

334-71-5A and 5B 

Composite No. 6 


4686 

4789 and 4790 


4791 

4800 

4801 

4818 

4819 

4820 

4821 

4822 

4808 

4809 

4810 

4811 

4812 

4813 

4814 

4815 

4816 


FIELD Sfu~PLE IDENTIFICATION 

Sludge No.2 

Sludge No. 4 

Sludge No.5 

Sludge No.6 

Sludge No. 7 

Sludge No.8 

Sludge No. 1 

Sludge No.3 


....Fly Ash 

Bottom Ash 

Spoil S-3 

Spoil S-l 


Overburden D-l 

Spoil S-3 Duplicate 


Overburden D-l Duplicate 

Spoil S-5 

Spoil S-4 


Water Blank 

Spoil S-4 Duplicate 


Spoil S-2 

Surface Water 


Composite No. 4 

Sludge No. 9 


Sludge No. 10 

Slydge No. 11 

Sludge No. 12 

Surface Water 


Composite No. 1 

Composite No. 3 

Composite No. 4 

Composite No. 5 


Fly Ash 

Bottom Ash 

Spoil S-l 

Spoil S-2 

Spoil S-3 

Spoil S-4 

Spoil S-5 


Overburden D-l 

Overburden D-2 
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Chemical Testing Laboratory Data 
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MATRIX SPIKE PERCENT RECOVERY SUMMARY 


PARAl.fETE R 


General Chemistrx: 


Chloride 

Cyanide 

Fluoride 

Phenolics 

Sulfate 

Metals: 

Aluminum 

Arsenic 


Barium 


Boron 


Cadmium 

Calcium 

Chromium 


Cobalt 


Copper 


Iron 


Lead 


!-!anganese 


Magnesium 


Mercury (Total) 

Molybdenum 

Nickel 

Potassium 

Selenium 

FOR UTAH INTERNATIONAL 
PROJECT NO. 85-8019 

PERCENT RECOVERY 

95.3%/98.0%/97.1%/95.3%/95.7% 
97.1%/100%/96.7%/98.7%/91.4% 

100%/128%/106%/94.4%/94.1%/91.8%/91.8%/ 
90.6%/94.1%/97.0%/100%/100%/97.0%/93.9% 

96.0%/100%/100%/96.0%/100%/96.0%/ 

104%/84.0%/96.0%/84.0%/100%/100% 


105%/105%/97.5%/102%/110%/100%/90.0%/97.5% 

103%/98.5%/100%/101%/101%/100%/101%/101% 


80.0%/105%/120%/120%/135%/135%/ 

120%/90.0%/120%/120%/110%/120% 


94.4%/102%/106%/103%/88.0%/100%/94.0%/ 

84.0/%/93.0%/104%/79.0%/82.0%/94.0%/84.4% 


92.0%/78.0% 


101%/98.9%/100%/125%/109%/127%/115%/136% 


92.0/88.0%/100%/92.0%/80.0%/ 

60.0%/100%/82.0%/60.0%/60.0% 


110%/90.0% 


102%/82.4%/113%/114%/111%/108%/ 

108%115%/110%/112%/112%/107% 


78.0% 


97.6%/84.0%/100% 


100%/100%/100% 


102%/95.6%/99.2% 


48.0%/48.0%/60.0% 


130%/132%/131% 


103%/101%/98.0%/100%/101%/103%/ 

99.07./99.0%/98.0%/98.0%/102%/103% 


94.2% 


92.0%/96.0%/100% 

1007./99.6%/99.6% 

101%/107% 

100% 

Silver 96.0%~ 
Sodium 100%/100%199.0%/98.0%/101%/94.0%1 

95.0%/113%/97.0%/96.0%/96.0%/94.0% 

Zinc 101%/98.07./100i. 



MATRIX SPIKE PERCENT RECOVERY SUMMARY 

FOR IT CORPORATION/KNOXVILLE 


PROJECT NO. 84-8045 

JOB NO. 8549.02 


PARAMETER 

Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Calcium 

Chloride 

Chromium 

Cobalt 

Copper 

Cyanide 

Fluoride 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (Total) 

Mercury 

Molybdenum 

Nickel 

Nitrate 

Phenolics 

Potassium 

Selenium 

Silver 

Sodium 

Sulfate 

Zinc 

PERCENT RECOVERY 

108% 

95.0% 

62.8% 
__ (1) 

97.4% 

101% 

79.8% 

94.5% 

96.0% 

102% 

100i. 

56.0% 

99.2% 

101% 

99.6% 

98.7% 

104% 

110% 

100% 

101% 

100% 

97.7% 

107% 

95.0% 

93.0% 

98.0% 

110/114% 

92.0% 

(l)The indicated percent recovery was not determined on this sample set. 

100 
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IT ANALYTICAL SERVICES 
5815 Middlebrook Pike. Knoxville Tennessee 37921 • 615-588·6401 

CERTIFICATE OF ANALYSIS 


TO: 	 IT Envi rose; ence DATE REPORTED September 18, 1984 
ATTN: Arie Groen PROJECT CODE ITEK 18470 
312 Directors Drive ORDER NUMBER 

Knoxville, TN 37923 

Sample Description: Six (6) water samples received August 20, 1984 

Concentration units are mg/liter {ppm) 

Cyanide 

Compo #1, Cyanide <0.01 
Compo #2, Cyanide <0.01 
Compo #3, Cyanide <0.01 
Compo #4, Cyanide <0.01 
Compo #5, Cyanide <0.01 
Surface Water, Cyanide <0.01 

Nitrate 

Compo #1, Nitrate <0.01 
Compo #2, Nitrate 0.03 
Compo #3, Nitrate <0.01 
Compo #4, Nitrate <0.01 
Compo #5, Nitrate <0.01 
Surface Water, Nitrate 3.7 

Swo~r. to O!lC subscnbed before me Ihls---""1....8t......b~__ 
d~o: ____ S~~tue~m~b~e~r~.~1~9~8w4~_______ 

Januar 

T,Ile­

~ 

..",/'" ?/~~ 
/i· 

Laboratory Manager 
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IT ANALYTICAL SERVICES 

5815 Middlebrook Pike. Knoxville Tennessee 37921 • 615·588·6401 

IT CORPORAnON 

CERTIFICATE OF ANALYSIS 

TO: IT Enviroscience 
ATTN: Arie Groen 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED: 
PROJECT CODE 

ORDER NUMBER: 

September 18, 
ITEK 18470 

1984 

Sample Description: Five (5) water samples received August 20, 1984 

Concentration units are mg/liter (ppm) 

CompOSite #1 Composite #2 CompOSite #3 Composite #4 Compo~ite #5 

Aluminum 14. 5.0 
Antimony 
Arseni c 

<0.1 
<0.4 

<0.1 
<0.4 

Barium 1.4 3.9 
Bery" ium 
Boron 

<0.001 
0.72 

<0.001 
<0.01 

Cadmium <0.004 <0.004 
Ca 1ci urn 23. 620. 
Chromium 0.01 0.14 
Cobalt <0.01 <0.01 
Copper <0.02 <0.02 
I ron 7.1 0.07 
Lead <0.1 0.1 
Lithium 0.5 0.7 
Magnesium 7.3 0.8 
Manganese 0.56 0.064 
Molybdenum 
Ni cke 1 

<0.05 
0.01 

<0.05 
<0.01 

Selenium 0.3 0.4 
Si 1i con 3.1 1.1 
Silver <0.01 <0.01 
Sodium 1700. 2300. 
St ronti urn 0.73 13. 
Thallium <1. <1. 
Tin <0.5 <0.5 
Titanium <0.02 <0.02 
Vanadium 0.02 <0.02 
Zinc 0.08 0.04 
Urani urn <2. <2. 

Sworn I~ :mc subscnbed !:letore me thiS 18th 
cey 01 _. __2~t...;;;e_m_be",,--r~';---,-1.,;..9.,;..84_-.:-,;_...-.:-::=-
My co:-:-.: 'ss.on p.xp'r.,-s J a~, 1988 

",---- . (, ~ 1\._ 

---.. /< .... ·"l"":l.~~IC;Y~I~¥:f-

2.7 
0.1 

<0.4 
0.085 

<0.001 
0.19 

<0.004 
15. 
<0.01 
<0.01 
<0.02 
2.3 

<0.1 
0.4 
3.5 
0.21 

<0.05 
<0.01 
0.3 
1.6 

<0.01 
1300. 

0.65 
<1. 
<0.5 
<0.02 
<0.02 
0.02 

<2. 

170. 
0.1 
0.5 
1.1 
0.030 
0.30 
0.016 

300. 
0.10 
0.08 
0.26 

230. 
0.6 
0.9 

77. 
5.2 

<0.05 
0.15 
0.3 

50. 
<0.01 

3500. 
7.9 

<1. 
<0.5 
0.04 
0.29 
0.83 

<2. 

47. 
<0.1 
<0.4 
3.0 
0.003 
0.38 

<0.004 
100. 

0.16 
0.04 
0.09 

54. 
0.2 
0.6 

22. 
1.4 

<0.05 
0.06 
0.2 

34. 
<0.01 

1900. 
2.2 

<1. 
<0.5 
0.05 
0.09 
0.28 

<2. 

) 

7f./ /'/~'::L 

Laboratory Manager 

http:2~t...;;;e_m_be",,--r~';---,-1.,;..9.,;..84
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IT ANALYTICAL SERVICES 
5815 Middlebrook Pike • Knoxville. Tennessee 37921 • 615-S8a-6JO 1 

IT CORPORAnON 

CERTIFICATE OF ANALYSIS 

TO: 	 IT Envi rosci ence 

ATTN: Arie Groen 

312 Directors Drive 

Knoxville, TN 37923 


Sample Description: One (1) water sample 

Concentration units are mg/liter (ppm) 

Aluminum 
Ant imony 
Arseni c 
Barium 
Beryllium 
Boron 
Cadmium 
Ca 1cium 
Chrorni um 
Coba lt 
Copper 
Iron 
lead 
lith i urn 
Magnesium 
Manganese 
Molybdenum 
Ni cke1 
Selenium 
Sil icon 
Silver 
Sodium 
St ront i urn 
Thallium 
Tin 
Titanium 
Vanadium 
Zinc 
Uranium 

DATE RE?ORTED 

PROJECT CODE 


ORDER NUMBER 


received August 20, 

Surface Water 

12. 
<0.1 
<0.4 
0.12 

<0.001 
<0.03 
<0.004 

200. 
<0.01 
<0.01 
<0.02 
10. 
<0.1 
0.3 

30. 
0.14 

<0.05 
0.02 

<0.2 
2.2 

<0.01 
330. 

2.4 
<1. 
<0.5 
<0.02 
<0.02 
0.03 

<2. 

September 18, 1984 
ITEK 18470 

1984 

., 
)r/ />/,~:.:...-. 

Laboratory Manager 
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IT ANALYTICAL SERVICES 
5815 Middlebrook Pike. Knoxville. Tennessee 37921 • 615·588·6~01 

IT CORPORAnON 

CERTIFICATE OF ANALYSIS 

TO: 	 IT Envi rosci ence DATE REPORTED September 18, 1984 
ATTN: Arie Groen PROJECT CODE ITEK 18470 
312 Directors Drive ORDER NUMBER: 

Knoxville. TN 37923 

Sample Description: Six (6) water samples received August 20. 1984 

Concentration units are mg/liter (ppm) 

Hercurt Arsenic Sel en;um Potassium 

Comp III <0.001 <0.001 <0.002* 8.7 
Comp fI2 <0.001 <0.001 <0.018* 66. 
Comp #3 <0.001 0.010 0.015 6.4 
Comp #4 <0.001 0.105 <0.029* 40. 
Comp #5 <0.001 0.011 <0.016* 18. 
Comp #6 <0.001 0.005 <0.024* 11. 

* = 	Higher detection limit due to matrix interference 

Swor:-. to one sucscnbed belore me th:s--'O.l=8t......h..:--__ 
~=Y 0: .__•.s_e.Qt=em=b=e:.!.r.....-"1~98"'-4~____ 

My ,,~m."~ :'P'~' "J a~ly988 
Laboratory t4anager ___.. /-~'W"L . ~A 

, !\!ola:), • .J:Jlic . 
, 



IT ANALYTICAL SERVICES 

5815 Middlebrook Pike • Knoxville Tennessee 37921 • 615-588-6401 

IT CORPORAnON 

CERTIFICATE OF ANALYSIS 

TO: 	 IT Envi rosci ence DATE REPORTED: September 18, 1984 
ATTN: Arie Groen PROJEcr CODE: ITEK 18470 
312 Directors Drive ORDER NUMBER: 

Knoxville, TN 37923 

Sample Description: Six (6) water samples received August 20, 1984 

Concentration units are mg/liter (ppm) unless otherwise stated 

Total 
pH Dissolved 

Chloride {standard units) Solids Fluoride Sulfate 

"
Compo #1, Fluoride-Sulfate 0.75 8.30 	 4120. 2.1 1.0 
Compo #2, Fluoride-Sulfate 7.5 11.98 	 7260. 0.62 <1.0 
Compo #3, Fluoirde-Sulfate 2.5 8.05 	 3640. 2.6 1250. 
Compo #4, Fluoride-Sulfate 5550. 7.61 	 9110. 0.59 70. 
Compo #5, Fluoride-Sulfate 75. 9.41 5130. 1.3 <1.0 
Surface Water, Fluori de-

Sulfate 15.5 7.78 2000. 0.92 1200. 

Phenols 

Compo #1, Phenols <0.01 
Compo #2, Phenols 0.07 
Compo #3, Phenols 0.01 
Comp. #4, Phenols 0.01 
Compo #5, Phenols 0.01 
Surface Water, Phenols <0.01 

swc:-:; 10 C:10 subscnbed before me fhls 18th 
dey of September. 1984 
My c:ornf!"HS,:C:-' expires J anu ary 16, 1988 

~'ve~ ~~ 	 Laboratory Manager 
/' NOlary Publlc .... 

'-... ­-d
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IT ANALYTICAL SERVICES 
5815 Middlebrook P,ke. Knoxville. Tennessee 37921 • 615·588·6401 

IT CORPORAnON 

CERTIFICATE OF ANALYSIS 

TO: 	 IT Corporat ion DATE RE?ORTED November 21, 1984 
ATTN: Arie Groen PROJECT CODE ITEK 18669 
312 Directors Drive ORDER NUMBER 8549.02 
Knoxville, TN 37923 

Sample Description: Six (6) water samples received September 19, 1984 

Concentration units are pCi/liter 

Total Radium 
Total Alpha Total Beta (226 &228) 

UII - Composite #1 1. 7 + 0.6 4.2 + 4.1 0.3 + 0.6 
UII - Composite #2 1.0 + 0.5 5.2 + 4.5 0.5+0.7 
urI - Composite #3 0.8 + 0.7 4.0 + 4.3 0.2 + 0.5 
UII - Composite #4 1.9 + 0.5 4.0+3.7 0.4 +" 0.6 
UII - Composite #5 <0.1 - 3.9 + 3.9 0.4 + 0.6 
UII - Surface Water 0.5 + 0.5 4.7+4.7 0.3 + 0.6 

5""0:-:; to and sUOsc:ibed !:Jelore me thIs 21 st 
c.::yo! __Jnvemher, ]984 
My =omr::;.:sslcn expJr.?s Ma rch 18. 1985

H>' .-:/ .... /·1. 

:"-{/o:CL.: X. //[ .<.....< -t..; .< 

Y NOlcry Public 



IT ANALYTICAL SERVICES 

5815 Middlebrook Pike. KnoxvIlle. Tennessee 37921 • 615-588-6401 

CERTIFICATE OF ANALYSIS 

TO: 	 IT Corporat ion 
ATTN: Arie Groen 
312 Directors Drive 
Knoxville, TN 37923 

Sample Description: One (1) water sample 

Concentration units are mg/liter (ppm) 

Aluminum 
Antimony 
Bari um 
Beryll ium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
I ron 
Lead 
Lithium 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Sil icon 
Silver 
Sodium 
Stront ium 
Thall ium 
Tin 
Titanium 
Vanadium 
Zinc 

DATE REPORTED: December 4, 1984 
PROJECT CODE ITDK 	 19026 

ORDER NUMBER: Ref. 	 #4686 

received November 20, 1984 

....#4686, 11 /19/84 

23. 
0.1 
3.15 
0.001 
0.77 

<0.004 
130. 

<0.01 
0.01 
0.03 

25. 
<0.1 
0.3 

42. 
0.861 
0.06 
0.01 

16. 
0.02 

3300. 
6.5 

<1. 
<0.5 
0.05 
0.04 
0.062 

Sworn to end subscnbed belore me this --,,4~t..uh~__ 
dcyo! December, 1984 

MY'O;~p~re, , JaQ\~a~ ~6. i~BB A;;:provec :;', 

W,O (~~r- Laboratory Manager 
Notcry Pl..4c c-­.--­



IT ANALYTICAL SERVICES 

5815 Middlebrook Pike. Knoxville. Tennessee 37921 • 615·588·6401 

IT CORPORAnON 

CERTIFICATE OF ANALYSIS 

TO: IT Corporat ion 
ATTN: Arie Groen 

DATE REPORTED: 
PROJECT CODE: 

December 4, 
ITDK 19026 

1984 

312 Directors Drive ORDER NUMBER: Ref. #4686 
Knoxville, TN 37923 

Sample Description: One (1) water sample received November 20, 1984 

Concentration units are mg/liter (ppm) 

~u.MJ-tJ s~~ 
~~~1t4 

#4686, 11/19/84 

Chloride 6500. 
Fluoride 0.75 
Total Dissolved Solids 9170. 
Arseni c 0.005 
Mercury 0.002 
Potassium 36. 
Selenium <0.01 

Swor~ to c~c subscnbed !:)elore me IhlS--O'!1,-",t......h___ 
dcyo: December, 1984 
My comm: SIOr. expIres J anu ary' 16, 1988 

. 7.~~ Laboratory Manager
NOICry.~£c i:~:-e 
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IT ANALYTICAL SERVICES 

5815 Middlebrook Pike. Knoxville Tennessee 37921 • 615·588-6401 

IT CORPORATION 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Arie Groen 

DATE REPORTED 
PROJECT CODE: 

December 13, 1984 
ITEK 18902 Part i a 1 Report 

312 Directors Drive ORDER NUMBER: 8544.02 
Kno xvill e, TN 37923 

Sample Description: 
Concentration units 

Five (5) spoil samples 
are ug/gram (ppm) 

received October 30, 1984 

SQoil S-l SQoil S-2 Sooil S-3 SEoil S-4 Seoi1 S-5 

Aluminum 8100. 7400. 5500. 6600. 660'0. 
Antimony <10. <10. <10. <10. <10. 
Arseni c 6.5 6.0 36. 17. 4.3 
Barium 180. 42. 130. 520. 150. 
Beryll ;um 1.0 1.0 1.8 1.3 1.5 
Boron 9. 8. 4. <3. 4. 
Cadmium 1.0 0.9 1.1 0.9 0.8 
Calcium 16,000. 17,000. 7900. 9500. 27,000. 
Chromium 3. 3. 2. 3. 3. 
Coba lt 7. 7. 8. 7. 9. 
Copper 11. 6. 6. 15. 9. " I ron 14,000. 13,000. 39,000. 27,000. 14,000. 
Lead 35. 32. 58. 34. 32. 
Lithium 31. 4l. <20. 35. 28. 
Magnesi um 2900. 3100. 2300. 2100. 2900. 
Manganese 200. 200. 360. 190. 470. 
Molybdenum <6. <6. <6. <6. <6. 
N; cke 1 10. 9. 13. 10. 13. 
Selenium <1. * <2.* <2.* <2. * <2.* 
Silicon 550. 560. 440. 410. 760. 
Silver <3. <3. <3. <3. <3. 
Sodium 2600. 2700. 2700. 3500. 2700. 
Strontium 150. 92. 96. 110. 120. 
Thall ium <100. <100. <100. <100. <100. 
Tin <50. <50. <50. <50. <50. 
Titanium 59. 35. 60. 110. 71. 
Vanadium 17. 15. 15. 20. 15. 
Zinc 66. 63. 58. 71. 69. 
Potassium 1100. 1400. 906. 1200. 1400. 
Mercury <0.1 <0.1 0.2 0.8 <0.1 

* Higher detection 1 i mi ts due to mat r; x interference , 13th £.7, 

~' 

/? 

Y./LC<:-(C t<--'
1987 ~"''-/
Apprcveo " 

Laboratort Manager 
TIl!e 
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IT ANALYTICAL SERVICES 
5815 Middlebrook Pike. KnOXVille Tennessee 37921 • 615·588·6.!Ol 

IT CORPORAnON 

CERTIFICATE OF ANALYSIS 


TO: IT Corporation 
ATTN: Arie Groen 
312 Directors Drive 

DATE REPORTED: 

PROJECT CODE: 
ORDER NUMBER: 

December 13, 1984 
ITEK 18902 Part; a1 Report
8544.02 

Knoxville, TN 37923 

Sample Description: Five (5) spoil samples received October 30, 1984 

Concentration units are mg/liter (ppm) 

Seoil S-l Seoil S-2 Seoil S-3 Seoil S-4 Seo;l S-5 

Cyanide 0.17 1.18 0.20 0.25 0.20 
Fluori de 471. 463. 420. 575. 503. 
Phenols 1.09 1.19 1.09 1.18 1.05 "	Sulfate (water leachable) 8982. 7236. 6410. 12,724. 6610. 
Chloride (water leachable) 250. 150. 246. 200. 248. 
Acidity (water leachable) 399. 299. 197. 399. 298. 
Alkalinity (water 

leachable) 3293. 3693. 3945. 3593. 3777 • 
Nitrate (water leachable) 29. 16. 12. 20. 24. 

13th 

1987 
Apprcve<:l ~ 

laboratory Manager 
T:lle 

&ana ... , .... '\ -.1,", ,...., •• ,..,-.,..._. '" !' ... _ • ." ..... .eII,.... I ........""' ............ _l",r 
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IT ANALYTICAL SERVICES 
5815 Middlebrook Pike. Knoxville. Tennessee 37921 • 615·588·6401 

IT CORPORATION 

CERTIFICATE OF ANALYSIS 

TO: 	 IT Corporation DATE REPORTED: December 13, 1984 
ATTN: Arie Groen PROJECf CODE: ITEK 18902 Partial Report 
312 Directors Drive ORDER NUMBER: 8544.02 
Knoxville, TN 37923 

Sample Description: Two (2) overburden samples received October 30, 1984 

Concentration units are ug/gram (ppm) 

Sam(:!l e Overbu rden 0-1 SamEle Overburden 0-2 
Aluminum 9200. 6200. 
Ant imony <10. <10. 
Arseni c 4.5 4.6 
Barium 110. 120. 
Bery 11 i um 1.0 0.9 
Boron <3. <3. 
Cadmium 1.1 0.9 
Calcium 14,000. 11 ,000.

(., 	 Chromium 6. 6. 
Cobalt 7. 6. 
Copper 10. <2. 
I ron 20,000. 18,000. 
Lead 42. 72. 
Lithium <20. <20. 
Magnesium 4100. 6200. 
Manganese 350. 250. 
Molybdenum <6. <6. 
Ni ckel 10. 9. 
Selenium <1.* <2.* 
Silicon 610. 380. 
5il ver <3. <3. 
Sodium 2900. 1400. 
St ront; um 94. 36. 
Thallium <100. <100. 
Tin <50. <50. 
Titanium 39. 68. 
Vanadium 16. 16. 
Zinc 63. 56. 
Potass ium 903. 801. 
Mercury 0.2 0.2 

* Hi gher detection limits due to matri x interference 

Sworn to cnd subscnbed belore me lhlS--=1.=..3=th"--__ 

dey 0: December, 1984 

Mycommissl - expires Dece~ 1987 	 _. 


Approved l::y 


v 

~~-	 Laboratory Manager 

aana 
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IT ANALYTICAL SERVICES 

5815 MIddlebrook Pike • KnoxvIlle. Tennessee 37921 • 615- 588-640 1 

CERTIFICATE OF ANALYSIS 


DATE REPORTED: TO: IT Corporat ion December 13, 1984 
PROJECi CODE:ATTN: Arie Groen ITEK 18902 Partial Report

ORDER NUMBER: 312 Directors Drive 8544.02 

Knoxville, TN 37923 


Sample Description: Two (2) overburden samples received October 30, 1984 

Concentration units are mg/liter (ppm) 

Sample Overburden 0-1 Sample Overburden 0-2 

Cyanide 
Fluoride 

0.08 
403. 

0.20 
332. 

Phenols 0.90 1.98 
Sulfate (water leachable) 
Chloride (water leachable) 
Acidity (water leachable) 
Alkalinity (water leachable) 
Nitrate (water leachable) 

1946. 
399. 
399. 

7186. 
15. 

3529. 
149. 
398. 

3877 • 
20. 

r 16. 1987 
Approved >,::::.1 

Tille 
I abaratary Manager 
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IT ANALYTICAL SERVICES 

5815 Middlebrook Pike. Knoxville Tennessee 37921 • 615- 588·640 I 

IT CORPORATION 

CERTIFICATE OF ANALYSIS 

iO: 	 IT Corporat ion DATE REPORTED: December 13, 1984 
ATTN: Arie Groen PROJECT CODE: ITEK 18902 Partial Report 
312 Directors Drive ORDER NUMBER: 8544.02 
Knoxville, TN 37923 

Sample Description: Two (2) fly ash samples received October 30, 1984 

Concentration units are ~g/gram (ppm) 

PP #16 F1X Ash PP 112 z Bottom Ash 
Alumi num 6 00. 2000. 
Antimony <10. <10. 
Arseni c 11. 0.38 
Barium 850. 420. 
Beryll ium 1.5 0.3 
Boron 160. 10. 
Cadmium 0.4 <0.3 
Calcium 12,000. 3000. 
Chromium 5. <1. 
Coba lt 2. 1. 
Copper <2. <2. " I ron 5300. 2100. 
Lead 26. <10. 
Lithium <20. 21. 
Magnesium 530. 150. 
Manganese 99. 32. 
Molybdenum <6. <6. 
N i cke 1 2. <1. 
Selenium 6.5 <2.* 
Silicon 1200. 670. 
S1 lver <3. <3. 
Sodium 430. 84. 
Strontium 87. 16. 
Thallium <100. <100. 
Tin <50. <50. 
Titanium 300. 39. 
Vanadi um 20. <10. 
Zinc 13. 5. 
Potass ium 162. 44. 
Mercury 0.2 <0.1 

* Higher detection limits due to mat ri x interference 

13th 
d~o: ____~~~~~~.____~~~ 

My commiSSion eXPIre')-,---.;::..:::.:::.;;:..:~_.:1.;;:...6:L.'-:1=9..::;,8:-7 

Approve:: Ii,: 


No'o,", "'bl, 	

Laboratory Manager-4­
._na. Accr<?C:lec =:,y Ihe A:ner!cC:1 AsSC:1CI:on tor LcbOrCIOr{ AccreCllChon In the chemlcol 
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IT ANALYTICAL SERVICES 

5315 MiddlebrOOK Pike. Knoxville. Tennessee 37921 • 615·588·6401 

IT CORPORAnON 

CERTIFICATE OF ANALYSIS 

TO: 	 IT Corporation DATE REPORTED: December 13, 1984 
ATTN: Arie Groen PROJECT CODE: ITEK 18902 Partial Report
312 Directors Drive ORDER NUMBER: 8544.02 
Knoxville, TN 37923 

Sample Description: Two (2) fly ash samples received October 30, 1984 

Concentration units are mg/liter (ppm) 

PP ii, Fly Ash PP #2, Bottom Ash 

Cyanide 
Fluoride 
Phenols 
Sulfate (water leachable) 
Chloride (water leachable) 
Acidity (water leachable) 
Alkalinity (water leachable) 
Nitrate (water leachable) 

0.20 
176. 

1.29 
1667. 
100. 

<100. 
11,577 • 

<1. 

0.22 
81. 

1.36 
<100. 
124. 
397. 

2976. 
2. 

··7 

¥' //~Lc......· 
Laboratory Manager 
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IT ANALYTICAL SERVICES 

5815 Middlebrook Pike. Knoxville. Tennessee 37921.615-588-6401 

IT CORPORATION 

CERTIFICATE OF ANALYSIS 

TO; 	 IT Corporat i on 
ATTN: Arie Groen 
312 Directors Drive 
Knoxville, TN 37923 

Sample Description: Seven (7) coal samples 

Concentration units are mg/liter (ppm) 

Coal Sample Coal Coal 
IC-1 

Seam #8, 
Sample 

#C-2 
Sample 

#C-3 
Northface Seam #2 Seam #4 

DATE REPORTED December 13, 1984 
PROJECT CODE ITEK 18902 Partial Report 

ORDER NUMBER 8544.02 

received October 30, 1984 

... 

Coal Coal Coa 1 Coal 
Sample Sample Sample Sample 

#C-4 #C-5 Seam #8, #C-7 
Seam #3 Seam #7 #C-5, South Seam #5 

Cyanide 0.05 0.07 2.22 0.30 0.35 0.12 0.20 
Fluoride 25. 23. 13. 35. 248. 380. 354. 
Phenols 0.19 0.39 0.10 0.40 0.59 0.29 0.85 
Sulfate " (water 

leachable) 524. 748. 499. 3508. 1965. 1130. <100. 
Chl od de 

(water 
leachable) 247. 349. 175. 222. 196. 196. 150. 

Aci di ty 
(water 
leachable) 198. 399. 399. 198. 393. 295. 399. 

Alkalinity 
(water 
leachable) 790. 2595. 798. 100. 3929. 4715. 898. 

Nitrate 
(water 
leachable) 5. 4. 5. 5. 14. 5. 3. 

Swom to C:ld subscr,bed beto:e me tl:Js_13::;...>t,,-,-,h,,--_ 
dcyo: December. 13]!__ -::-:--~-:::-

Dece 16, 1987 

Laboratory Manager 
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IT ANALYTICAL SERVICES 

5815 Middlebrook Pike. Knoxville. Tennessee 37921 • 615·588·5-101 

IT CORPORA nON 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation DATE REPORTED: December 13, 1984 
ATTN: Arie Groen PROJECT CODE ITEK 18902 Partial Report 

ORDER NUMBER:312 Directors Drive 8544.02 

Knoxville, TN 37923 


Sample Description: Seven (7) coal samples received October 30, 1984 
Concentration units are pg/gram (ppm) 

Coal Sample Coal Coal Coal Coal Coal Coal 
IC-1 Sample Sample Sample Sample Sample Sample 

Seam 18, #C-2 #C-3 IC-4 #C-5 Seam #8, 4C-7 
Northface Seam 12 Seam #4 Seam 13 Seam 117 #C-6,South ... Seam #6 

Aluminum 290. 1800. 650. 1300. 720. 2300. 680. 
Antimony <10. <10. <10. <10. <10. <10. <10. 
Arseni c <0 .1 <0 .1 <0 • 1 0.24 <0.2* 5.7 4.5 
Barium 58. 8.9 33. 57. 38. 38. 69. 
Beryll ium 0.5 0.9 0.4 0.3 0.2 0.8 0.8 
Boron 45. 110. 24. 39. 40. 58. 53. 
Cadmium <0.3 <0.3 <0.3 <0.3 <0.3 0.4 <0.3 
Calcium 210. 1300. 630. 760. 780. 1200. 670. 
Chromium <1. <1. <1. <1. <1. <1. <1. 
Cobalt <1. 2. <l. <1. 3. 2. 1. 
Copper <2. <2. <2. <2. <2. <2. <2. 
I ron 290. 2800. 1300. 3600. 1600. 4400. 1200. 
Lead <10. <10. 13. <10. 10. <10. <10. 
Lithium 27. <20. 24. 23. <20. <20. <20. 
Magnesium 100. 650. 210. 360. 220. 460. 210. 
Manganese <2. 12. 2. 2. 14. 4. 2. 
Molybdenum <6. <6. <6. <6. <6. <6. <6. 
Nickel <1. 2. 1. <1. 4. 2. 2. 
Sel enium 0.30 <0.4* 1.2 <0.8* <0.8* <0.3* <0.4* 
Sil icon 40. 310. 120. 140. 150. 240. 100. 
Silver <3. <3. <3. <3. <3. <3. <3. 
Sodium 510. 1000. 510. 810. 690. 1200. 1500. 
Strontium 17. 40. 22. 27. 32. 41. 62. 
Thall; um <100. <100. <100. <100. <100. <100. <100. 
Tin <50. <50. <50. <50. <50. <50. <50. 
Ti tan; um 51. 45. 47. 110. 99. 160. 100. 
Vanadium <10. <10. <10. <10. <10. 10. <10. 
Zinc 5. 36. 38. 11. 8. 25. 9. 
Potass ium 17. 19. 17. 45. 34. 102. 15. 
Mercury <0 .1 <0.1 <0 .1 <0.1 <0.1 <0.1 <0.1 

* Higher detection limits due to matrix interference 
13th 

Laboratory Manager 
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IT ANALYTICAL SERVICES 

5815 Middlebrook Pike • Knoxville Tennessee 37921 • 615·588·6.!O 1 

CERTIFICATE OF ANALYSIS 


TO: 	 IT Corporat ion DATE REPORTED January 11, 1985 
ATTN: Arie Groen PROJECT CODE. ITDK 19245 
312 Directors Drive ORDER NUMBER Project #8549.02 
Knoxville, TN 37923 

Sample Description: One (I) sludge sample received December 26, 1984 

Concentration units are mg/kg, unless otherwise stated 

~2-

Sludge Sample 
#334-68-1. 12/21/84 

pH (standard units) 	 11.37 
Total Solids (% by wt.) 	 81.33 
Chloride 	 1800. 
Fluoride 	 39. 
Sulfate 	 3100. 
Cyanide 0.05 
Nit rate, as N 4.5 
Phenols <0.01 
Potassium 	 270. 
Mercury 	 <0.1 
Selenium 	 7.0 
Arsenic 	 11. 

Sworn 10 cnc subscnbed be!ore rr.e this 11 tb 
dayo! Jan!lary, 1985 

My c~mrr.ISSlon explr~!l J~7:::;~9aa 
Apprcvec =_,7

_",--_""'-~=-""..:..t_~! ~L 	 Laboratory Manager 
/" Notcry 1"... IIC . 
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IT ANALYTICAL SERVICES 

5815 Middlebrook Pike • Knoxville. Tennessee 37921 • 615-588-6.101 

CERTIFICATE OF ANALYSIS 


TO: 	 IT Corporation DATE REPORTED January 11, 1985 
ATTN: Arie Groen PROJECT CODE. ITDK 19245 
312 Directors Drive ORDER i'iUMBER: P roj ect #8549.02 
Knoxville, TN 37923 

Sample Description: Three (3) water samples received December 27, 1984 

Concentration units are mg/liter (ppm) unless otherwise stated 

EP Toxi city EP Toxi city EP Toxicity 
Extract Ext ract Extract 

#334-67-4A, 4B #334-67-5A, 5B iF334-67-6A, 68C 12/20/84 12/21/84 12/21/84 

pH (standard units) 5.17 5.49 5.23 
Total Dissolved Solids 2368. 868. 2408. 
Chloride 0.85 1.2 0.85 
Fluoride 0.12 0.08 0.12 
Sulfate 425. 375. 938. 
Cyan; de <0.01 <0.01 <0.01 
Nitrate, as N 0.88 <0.01 <0.01 
Phenols 0.01 <0.01 0.01 
Potassium 6.2 3.4 7.2 
Mercury <0.001 <0 .001 <0.001 
Selenium <0.009* <0.002* <0.008* 
Arseni c 0.001 <0 .001 <0.001 

* Higher detection limit due to sample matrix interference 

Sworn to and subscnbed !:::e!ore me this 11 t h 

dc:yOI January, 1985 

My comm SSiOr. "xpnes .1 an'l a ry 16, 1988 


.-- . c ~*U\t't. (~ ? 7' 	 Laboratory Manager 
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IT ANALYTICAL SERVICES 

5815 Middlebrook P:ke • Knoxville Tennessee 37921 • 615 -S88 -6-101 

CERTIFICATE OF ANALYSIS 


TO: IT Corporation DATE REPORTED. January 11. 1985 
PROJECT CODEATTN: Arie Groen ITDK 19245 

ORDER NUMBER 312 Directors Drive Project #8549.02 
Knoxville. TN 37923 

Sample Description: Three (3) water samples received December 27. 1984 

Concentration units are mg/liter (ppm) unless otherwise stated 

EP Toxicity EP Toxicity EP Toxicity 
Ext ract Ext ract Extract 

#334-66-1A. 1B #334-66-2A, 2B #334-66-3A. 38 
12/19/84 12/19/84 12/20/84 

pH (standard units) 5.02 6.27 5.11 
Total Dissolved SolidS 1900. 316. 3292. 
Chloride 1.2 2. 2.2 
Fluoride 2.2 0.1 0.1 
Sulfate 82. 12. S12. 
Cyanide <0.01 <0.01 <0.01 
Nit rate, as N <0.01 <0.01 0.36 
Phenols 0.01 <0.01 0.01 
Potassium 0.627 0.333 8.2 
Mercury <0.001 <0.001 <0.001 
Selenium 0.190 <0.001 <0.01* 
Arseni c 0.014 <0.001 <0.001 

* Higher detection limit due to sample matrix interference 

Swom to end subscnbed be!ore me thiS 1] th 
~ d=,{ or - __.Janlla ry J 1985 

~ My ,o~~.".' -c.-..I.Ltl~.4a.l.!JntLl.<1. ...Ll~l.L6a:ur~y:..... -J-'....J1'-:l9!.Q8.Q..8 
\.A~k- (' . 7. Laboratory Manager 

I Notcr{ ~;;;C
\ 

'---­
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IT ANALYTICAL SERVICES 

5815 Middlebrook Pike • Knoxville Tennessee 37921 • 615-588-6.101 ,ill

~T CORPORATION 

CERTIFICATE OF ANALYSIS 

TO: 	 IT Technology Development DATE REPORTED January 15, 1985 
ATTN: Arie Groen PROJECT CODE ITDK 19269 Partial Report 
312 Directors Drive ORDER NUMBER: Project #8549.02 
Knoxville, TN 37923 

Sample Description: Two (2) solid samples received January 2, 1985 

*l 	 .... 3Concentration units are mg/kg (ppm) 
Filter Sludge 01/02/85 

#334-68-2A &2B #334-68-3A &38 

Alumi num 
Antimony 
Arseni c 
Barium 
Beryll ium 
Boron 
Cadmium , 	 Calcium 
Chromium 
Cobalt 
Copper 
I ron 
Lead 
Lithium 
Magnes ium 
Manganese 
Molybdenum
N ; cke1 
Selenium 
Si 1i con 
S11 ver 
Sodium 
Strontium 
Thallium 
Tin 
Titanium 
Vanaoium 
Zinc 
Uranium 
Mercu ry 
Potass ;um 

Sworn 10 and subscnbed before me this 15th 
dayo! JanuarYt 1985 
MV commlSS; n expln:!s __ ,1 anu ar~988 

__ '-olIH.~v1._ .,/ 

Notary. Ie 

9400. 
10. 
22. 

780. 
1.1 

230. 
0.62 

19,000. 
10. 
2.1 
7.4 


4300. 

16. 

<20. 
760. 
90. 
8.6 
3.6 

<2.0 

2100. 


<3. 
800. 
97. 

<100. 
<50. 
500. 
35. 
21. 

<200. 
0.2 

430. 

M J 
,-"O~../_'-v, 

A;::prcved"::y 

6500. 
<10. 
12. 

490. 
0.58 

220. 
0.67 


37,000. 

6.7 
1.8 
6.5 

2800. 
<10. 
<20. 
580. 
100. 

<6. 
2.1 
1.4 

1900. 
<3. 

600. 
73. 

<100. 
<50. 
380. 
28. 
12. 

<200. 
0.2 

250. 

:> 
~7>: ,<../. <"••__ .....t_/. ­

Laboratory Manager 
1':tle­

C 
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IT ANALYTICAL SERVICES 
5815 MIddlebrook Pike • Knoxville. Tennessee 37921 • 615-588-6.:101 

CERTIFICATE OF ANALYSIS 


TO: 	 IT Technology Development 
ATTN: Arie Groen 
312 Directors Drive 
Knoxville, TN 37q23 

DATE REPORTED January 15, 1985 
PROJECT CODE ITDK 19269 Partial Report 

ORDER NUMBER. Project 18549.02 

Sample Description: Two (2) solid samples received January 2, 1985 

Concentration units are mg/kg (ppm) unless 

Alkalinity (mg/liter, water leachable) 

Acidity (mg/liter, water leachable) 

Chloride (water leachable) 

Cyanide 

Fluoride 

Nitrate, as N (water leachable) 

Phenols 

Sulfate (water leachable) 


otherwise stated 

---, 	 ..11.-3> 

Filter Sludge 01/02/85 
#334-68-2A &2B 

2600. 
3000. 
2375. 

0.07 
269. 

5. 
0.1 

8350. 

#334-68-3A &38 

2800. 
7600. 
2375. 

0.12 
405. 

5. 
0.1 

4200. 

Sworn 10 c:.d su:::scn!::pd !Jt1!ore me !~lS 15th 
/­dey 01 January, 1985 ---:'"1,..----..........,.,..,.­


Mycomml Sionexplres __ January 16, 1988 	 _-,-t",-,V_/'-'-'-:"'~L-C-""""'--_;;(_-l_,~:::..;-:..::.~..!.-.'...... .tl- L & 
Approve.:j:.fy. (_ j, --., f I/' 	 Laboratory Manager

--(~----\;J,;&d.,~NU.·O!ar,:..P::t~ ~ 

http:Approve.:j:.fy
http:18549.02
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IT ANALYTICAL SERVICES 

5815 MIddlebrook Pike • Knoxville. Tennessee 37921 • 615·588·6..101 

CERTIFICATE OF ANALYSIS 


DATE REPORTED TO: IT Engineering/Assessment January 28, 1985 
PROJECT CODE. ATTN: Arie Groen ITEK 19345 

ORDER NUMBER­312 Directors Drive 8549.02 
Knoxville, TN 37923 

Sample Description: Two (2) solid samples received January la, 1985 

Concentration units are mg/liter (ppm) 

#4675 Filter #4770, Filter 
SlUdge #4, 01/09/85 Sludge #5, 01/09/85 

Cyanide 
Fluoride 

0.08 
419. 

0.08 
567. 

Phenols 0.07 0.07 
Sulfate (water leachable) 
Chloride (water leachable) 

8150. 
1800. 

7000. 
1975. 

Acidity (water leachable) 4400. 3200. 
Alkalinity (water leachable) 
Nitrate, as N (water leachable) 

2000. 
36. 

2200. 
31. 

Sworn 10 end subscr.~d :::e!ore me thIs 28t h 
dey ot ,J.aau a ry , 1.98.5....______ 
My comr.lIss;cn ",xplre~ --.M a reb ]8. 19854 'G .x:--:~~,<-<-u < Laboratory Director 

~:otar{ Pu!::h:: 
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IT ANALYTICAL SERVICES 

5815 Mldalebrook Pike. Knox'/llle Tennessee 37921 • 615- S8S·6.!O 1 

CERTIFICATE OF ANALYSIS 


TO: 	 IT Engineering/Assessment DATE REPORTED January 28, 1985 
ATTN: Arie Groen PROJECT CODE ITEK 19345 
312 Directors Drive ORDER MJMBER 8549.02 
Knoxville, TN 37923 

Sample Description: Two (2) solid samples received January 10, 1985 

Concentration units are ug/gram (ppm) 

Aluminum 
Ant imony 
Arseni c 
Sa rium 
Beryllium 
Boron 
Cadmi urn 
Calcium 
Chromium 
Cobalt 
Copper 
I ron 
Lead 
Lithium 
Magnesium 
Manganese 
Molybdenum 
Ni cke1 
Selenium 
Si1 icon 
Silver 
Sodium 
Stront ium 
Thall ium 
Tin 
Titanium 
Vanadium 
Zinc 
Mercury 
Potassium 

Sworn 10 end ~~t-s(;n::~d te!ore me this 28th 

#4675, Fi lter 
Sludge #4, 01/09/85 

8400. 
<10. 
11. 

430. 
0.86 

230. 
0.87 

39,000. 
7.7 
2.0 
5.2 

4400. 
37. 

<20. 
700. 
72. 
7.4 
2.0 
6.0 

430. 
<3. 

790. 
97. 

<100. 
<50. 
440. 
30. 
19. 
0.10 

290. 

#4770, Filter 

Sludge H5. 01/09/85


7100. 

<10. 


7.8 
270. 

0.72 
230. 

0.69 
63,000. 

5.7 
1.6 
3.5 

3400. 
28. 

<20. 
640. 

57. 
<6. 
2.0 
4.1 

1000. 
<3. 

740. 
91. 

<100. 
<50. 
360. 
20. 
17. 
0.13 

310. 

dey of --J..a.Hny-yaQ.r~Yh,,---,il.:;J9.o8.:l.5----__ 
Mycommlss,onexplre:::: : MarCh 18, ]985 A?pro".J)~d. /1'& g -.///./ ,~ 

---",c::Lh"--71·;..;:J;C:...='4_;.r: ,,"if~d£-.< I aboratory OJ rector 
(j NOleq: P..lhhc 
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IT ANALYTICAL SERVICES 

5815 MIddlebrook PIke. Knoxville. Tennessee 37921 • 615·588·6401 

CERTIFICATE OF AN.ALYSIS 


TO: 	 IT Engi neeri ng/Assessment 
ATTN: Arie Groen 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED. January 28. 1985 
PROJECT CODE. ITEK 19352 

ORDER NUMBER 8549.02 

Sample Description: One (1) solid sample received January 11, 1985 

Concentration units are ~g/gram (ppm) 

Sworn 10 and sub!>.:TIl::;ed belo~9 me !hlS 

dcr'/O! January, ·1985 

A1umi num 
Antimony 
Arsenic 
Barium 
Beryll ium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
I ron 
Lead 
Lithium 
Magnes; um 
Manganese 
Molybdenum 
Ni cke1 
Selenium 
Sil; con 
S; 1ver 
Sodium 
Strontium 
Thallium 
Tin 
Titanium 
Vanadium 
Zinc 
Mercury 
Potassium 

28t h 

Mycomr;llSSIc,r.explre-s. Ma'rcb 18, 1985 

4~-L 7/{ ~-=~u..../"""",---__ 
, t<otcr, i'ut:l!c 

IT 114774 • Fi1 t e r S 1 udge
8100. 

<10. 
11. 

630. 
0.85 

220. 
0.39 

26,000. 
9.0 
2.7 
5.5 

3700. 
17. 

<20. 
660. 
73. 
11. 

3.4 
8.3 

840. 
<3. 

750. 
84. 

<100. 
<50. 
510. 
30. 
19. 
<0.1 

300. 

Laboratory Director 
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IT ANALYTICAL SERVICES 

5815 Middlebrook PIKe. Knoxville Tennessee 37921 • 615·588·6~O 1 

CERTIFICATE OF ANALYSIS 

TO: IT Engi neeri ng/Assessment 
ATTN: Arie Groen 

DATE REPORTED 
PROJEcr CODE. 

January 28, 
ITEK 19352 

1985 

312 Directors Drive ORDER NUMBER 8549.02 
Knoxville, TN 37923 

Sample Description: One (1) solid sample received January 11, 1985 

Concentration units are mg/liter (ppm) 

IT #4774, Fi lter Sludge 

Cyanide 0.08 
Fluoride (total fusion) 532. 
Phenols 0.07 
Sulfate (water leachable) 7700. 
Chloride (water leachable) 1750. 
Acidity (water leachable) 4200. 
Alkalinity (water leachable) 2400. 
Nitrate, as N (water leachable) 30.5 

Sworn 10 er.d sutsc:-.tec telore me lOIS 28th 
dey 01 J.anu ary. 19.8.S______ 
My corr.:'r.ISS10r. "'~;::lIres' .Ma rch 18, 1985 

4 ; L'7A' \" • Jt;', .' 
''"''-- • , .... < t<-.t<"~=..(../::..-..___ Laboratory Di rector 

/ Neteri' Fubll(" T:t:e 
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IT ANALYTICAL SERVICES 

5815 Middlebrook Pike • Knoxville. Tennessee 37921 • 61 S· SSE '0..:01 

CERTIFICATE OF ANALYSIS 


TO: DATE REPORTED IT Engineering/Assessment January 28, 1985 
PROJECT CODE.ATTN: Arie Groen ITEK 19351 

ORDER z\'UMBER312 Directors Drive 8549.02 

Knoxville, TN 37923 


Sample Description: Two (2) EP Toxicity extract samples received January 11, 1985 

Concentration units are ug/ml (ppm) 

EP Toxicity Extract 
#334-71-4A, 4R #334-71-SA, 58 

Aluminum 1.9 3.2 
Antimony <0.1 <0.1 
Arsenic <0.001 <0.001 
Barium 0.053 0.192 
Beryll ium <0.001 <0.001 
Boron 0.12 0.11 
Cadmi urn <0.003 <0.003 
Calcium 500. 900. 
Chromi urn <0.01 <0.01 
Cobalt 0.03 0.05 
Copper <0.02 <0.02 
I ron 0.1 0.4 
Lead <0.1 <0.1 
Li thi urn 0.34 <0.2 
Magnes ium 21. 46. 
Manganese 6.4 9.9 
Mo lybdenum <0.06 <0.06 
N i cke1 0.05 0.04 
Selenium <0.01 <0.01 
Si1 icon 5.0 4.9 
Silver <0.03 <0.03 
Sodium 160. 160. 
Strontium 2.3 4.3 
Thallium <1. <1. 
Tin <0.5 <0.5 
Titanium <0.02 <0.02 
Vanadi um <0.1 <0.1 
Zinc 0.14 0.14 
Mercu ry <0.001 <0.001 
P otass i um 9.8 9.0 

A"".:fi)--C d. ~~ 
Laboratory Director 



127 

IT ANALYTICAL SERVICES 

5a 15 rv1ldctebrook Pike. Knoxville. Tennessee 37921 • 615- S88 -6.l0 1 

CERTIFICATE OF AN'ALYSIS 


TO: IT Engi neeri ng/Assessment 
ATTN: Arie Groen 

DATE REPORTED 
PROJECT CODE. 

January 28, 
ITEK 19351 

1q85 

312 Directors Drive ORDER NUMBER 8549.02 
Knoxvi lle, TN 37923 

Sample Description: Two (2) liquid samples received January 11, 1985 

Concentration units are mg/liter (ppm) unless otherwise stated 

EP TOX Ext ract EP TOX Extract 
#334-71-4A, 48 #334-71-5A, 58 

Chlori de 1.3 1.3 
pH (standard units) 4.98 4.99 
Total Dissolved Solids 2622. 4606. 
Fluoride 0.09 0.13 
Sulfate 362. 188. 
Phenols 0.01 0.01 
Cyanide <0.01 <0.01 
Nitrate, as N 0.71 0.75 

Swom 10 an:::! subscnD,)C !:le!ore me Ir'.l5 28th 
dcryol Jallt'lary. 198§.._~__77~_ 
MycommlsSl0nelCp!reS March 1B, 1985 "''''~"- ,d'-//dg__? ,/:/. 

• ,;{~ ~~t'~e-< Laboratory Director ~. I'!<:;tcry f'lul.c 
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IT ANALYTICAL SERVICES 

5815 MIddlebrook Pike • KrlOxvilie Tennessee 37921 • 615- 588 -6JO 1 

IT CORPORAnON 

CERTIFICATE OF .ANALYSIS 

TO: 	 IT Engineering/Assessment 
ATTN: Arie Groen 
312 Directors Drive 
Knoxville, TN 37923 

Sample Description: Four (4) 

Concentration units are ug/ml 

DATE REPORTED January 28, 1985 
PROJECT CODE ITEK 19350 

ORDER NUMBER. 8549.02 

EP Toxicity extract samples received January 10, 1985 

(ppm) 
EP Toxicity Ext racts 

1B #334-70-2A, 
2.6 

2B #334-70-3A, 
1.7 

3B #334-71-6A, 
<0.1 • 

6B 

<0.1 <0.1 <0.1 
0.001 0.001 0.001 
0.196 0.066 <0 .003 

<0.001 <0.001 <0.001 
0.10 0.12 <0.01 

<0.003 <0.003 <0.003 
590. 560. <0.2 

<0.01 <0.01 <0.01 
0.01 0.04 <0.01 

<0.02 <0.02 <0.02 
<0.05 <0.05 <0.05 
<0.1 <0.1 <0.1 
0.23 <0.2 <0.2 

27. 22. <0.1 
7.2 7.0 <0.02 

<0.06 <0.06 <0.06 
<0.01 0.04 0.01 
<0.01* <0.01* 0.012 
5.9 5.2 <0.1 

<0.03 <0.03 <0.03 
120. 170. 0.78 

3.2 2.4 <0.001 
<1. <1. <1. 
<0.5 <0.5 <0.5 
<0.02 <0.02 <0.02 
<0.1 <0.1 <0.1 
0.11 0.14 <0.02 

<0.001 <0.001 <0.001 
10. 11. 9.8 

Aluminum 
Antimony 
Arseni c 
Barium 
Beryll ium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
I ron 
lead 
lithium 
Magnesium 
Manganese 
Molybdenum 
Ni eke1 
Selenium 
Sil ; con 
S11 ver 
Sodium 
St ront i um 
Thallium 
Tin 
Titanium 
Vanadium 
Zinc 
Mercury 
Potassium 

#334-70-1A, 
1.3 

<0.1 
0.001 
0.793 

<0.001 
0.14 

<0.003 
340. 

<0.01 
0.03 

<0.02 
0.5 

<0.1 
0.23 

29. 
5.9 

<0.06 
0.05 

<0.005* 
4.7 

<0.03 
200. 

2.7 
<1. 
<0.5 
<0.02 
<0.1 
0.19 

<0.001 
9. 

* Higher detection limit due to matrix interference 

Sworn 10 cnd subscnbed ::elore me 1l'.lS 28th 
dc:y 01 J EI_n~y&1Qr8y."',,--J.l~90.;85~_____ 
My C0./J~IOr. expIres Ma reb ] 8, 1985 ~-?d.-,t/~I 

l"\ ..... , .oved '=y----'~_-#(..//t:L_. ~?7CL.-L-i.L,....: 	 Laboratory Director 
jf No(cr{ ?'"l::l:c 	 T:::.. 
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IT ANALYTICAL SERVICES 

5815 MIOdlenrook Pike. Knoxville Tennessee 37921 • oi 5-58S-6ol01 

CERTIFICATE OF ANALYSIS 


TO: DATt:: REPORTED IT Engineering/Assessment January 28, 1985 
PROJECi CODE.ATTN: Arie Groen ITEK 19350 

ORDER NUMBER312 Directors Drive 8549.02 
Knoxville, TN 37923 

Sample Description: Four (4) water samples received January 10, 1985 

Concentration units are mg/liter (ppm) unless otherwise stated 

EP TOX Ext ract EP TOX Extract EP TOX Extract EP TOX Ext ract
(., #334-70-1A, 1B !l334-70-2A, 2B #334-70-3A, 3B ~'334-71-6A, 6B 

Chloride 10. 2.5 2.5 0.8 
pH (standard units) 5.14 5.00 5.01 4.63 
lotal Dissolved So1ids 2177 • 3504. 3277 • 7. 
Fluoride 0.10 0.10 0.10 <0.05 
Su 1fate 76. 250. 412. 138. 
Pheno 1 s 0.01 0.01 0.01 <0.01 
Cyani de <0.01 <0.01 <0.01 <0.01 
Nitrate, as N 0.17 1.6 0.85 <0.01 

Swom to cne su::scr:bed !:letore me this 28th 
l·ccyO! January, 1985 
....,. My comr.:ISSlon e:<Plr~-,--jJjr4-d-a.ArCEfhl--±1-e-8..., --jlP.j9~8~5-

~~.. 
" ...._-, Laboratory OJ rector4-,"" :t- Z?t~-·Lc..-

~ NOlcrl Ptlbhc T.n,;: 

< 

http:e:<Plr~-,--jJjr4-d-a.Ar
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em 
 IT ANALYTICAL SERVICES 

5815 Middlebrook Pike. Knoxville. Tennessee 37921 • 6 t 5·533·6.l0; 

IT CORPORAnON 

CERTIFICATE OF ANALYSIS 


DATE REPORTEDTO: IT Engi neeri ng/Assessment February 4, 1985 
PROJECT CODE:ATTN: Arie Groen ITEK 19406 

ORDER NUMBER:312 Directors Drive 8549.02 
Knoxville, TN 37923 

Sample Description: Two (2) samples of filter sludge received January 18, 1985 

Concentration units are pg/gram (ppm) as recei ved basis 

#4785% 334-7 Z H7 #4786 z 334-72 z #8 
A lumi num 7006. 6000. 
Antimony <10. <10. 
Arseni c 16. 7.9 
Barium 1020. 590. 
Beryll ium <1. <1. 
Boron 240. 230. 
Cadmi urn 0.71 0.64 
Calcium 17,000. 48,000. 
Chromi um 9.3 7.4 
Coba lt 2.6 1.8 
Copper 2.6 2.2 
I ron 2900. 2100. 
Lead <10. 25. 
Lithium <20. <20. 
Magnesium 670. 640. 
Manganese 60. 40. 
Molybdenum 9.1 6.9 
Ni eke1 2.0 1.9 
Selenium 8.8 3.6 
Sil; con 1050. 8S0. 
Silver <3. <3. 
Sodium 510. 460. 
Strontium 97. 70. 
Thallium <100. <100. 
Tin <50. <50. 
Titanium 420. 270. 
Vanadi um 23. 16. 
Zinc 16. 14. 
Potassium 220. 230. 
Mercury 0.12 <0.2* 

* Higher detection limit due to sample matrix interference 

Sworn 10 end subscnbed celore me ll"us-J.;4~tR-h__ 

My commiSSion expires --J..L4W.I4..I.+--4.U-.--J~O-

Laboratory Manager 

http:5�533�6.l0
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IT ANALYTICAL SERVICES 

5815 Middlebrook Pike. Knoxville. Tennessee 37921 • 615· 5a8·6":0 1 

CERTIFICATE OF ANALYSIS 


TO: 	 IT Engineering/Assessment 
ATTN: Arie Groen 
312 Directors Drive 
Knoxville, TN 37923 

Sample Description: Two (2) solid samples 

Concentration units are ~g/gram (ppm) 

Cyani de 

Fluoride (total fusion) 

Phenols 

Sulfate (water leachable) 

Chloride (water leachable) 

Acidity, as CaC03 (water leachable) 

Alkalinity, as CaC03 (water leachable) 

Nitrate, as N (water leachable) 


DATE REPORTED 

PROJECT CODE 


ORDER NUMBER 


received January 18, 

Fi lter Sl udge
#4785, 334-7, #7 

0.05 
146. 

<0.01 
7598. 
1961. 
2745. 
3725. 

26.5 

February 4, 1985 
ITEK 19406 
8549.02 

1985 

Filter Sludge
#4786, 334-72, #8 

0.08 
322. 
<0.01 

6939. 
2042. 
2559. 
3150. 

24.6 

Sworn to one sul:::scnl:::ed before me !hls~4~tiT+h~-­

dey 01 Feb ru ap:y-,.--l9a~5----_ 
My comrr-,!sslon expIres _ .] anuary 16, ] 088 

~"<~ 7 . ~i-= 	 Laboratory Manager 
( NOlary~~ . 
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IT ANALYTICAL SERVICES 

5815 Middlebrook Pike. Knoxville Tennessee 37921 • 615-588-6":01 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation DATE REPORT2D February 11, 1985 
PROJECT CODE ITOK 19341ATTN: Arie Groen 

ORDER NUMBER 312 Directors Drive 

Knoxville. TN 37923 


Sample Description: One (1) solid samp1e received December 27. 1984 

Total Radium 
(pC i /gram) 

#334-68-1. 12/21/84 2.1 

Sworn !O C:ld su::scr.bed betore me !h:s 11 t h 
d~Ol ----~F~e~b~r~yaa~rJ~/rj~~~---------

::f,~ 

Laboratory Manager 
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IT ANALYTICAL SERVICES 
5815 Middlebrook Pike. Knoxville, Tennessee 37921 • 615·588·6..101 

CERTIFICATE OF ANJ\.LYSrS 

TO: IT Engineering/Assessment DATE REPORTED' February 11, 1985 
PROJEC; CODE. ATTN: Arie Groen ITEK 19346 

ORDER NUMBER312 Directors Drive 1870.09 
Knoxville, TN 37923 

Sample Description: Two (2) solid samples received January 11, 1985 

Total Radium 
(pCi /gram) 

#4765, 
#4770, 

Filter Sludge 
Filter Sludge 

#4 
#5 

1.5 
1.6 

Sworn to and subscnbed belore me thIs --Ilo-l-l+tA-h-­
day 01 --~~1-iH' 

/J 

)1:'/ /:;;:?t.CL t& 

laboratory Manager 
T.:.-:­



:=f'" L~/ T1He 
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IT ANALYTICAL SERVICES 
5815 tvliddlebrook Pike· Knoxville Tennessee 37921 • 615-588-6...101 

CERTIFICATE OF ANALYSIS 


TO: IT Engi neeri ng/Asses sment DATE REPORTED February 11, 1985 
PROJECT CODE ITDK 19269ATTN: Arie Groen 

ORDER NUMBER 8549.02312 Directors Drive 

Knoxville, TN 37923 


Sample Description: Two (2) solid samples received January 2, 1985 

I. Radium 226 Radium 228....,' (pCi /gram) (pCi /gram) 

d., #334-68-2A &28, 01/02/85 2.1 3.2 
:lJ #334-68-3A &38, 01/02/85 2.0 2.7 

" 

Sworn 10 ar.d su::scrtbed be/ore me Ir.!S 11t h 
cey ot Febrl:.l ary. 1965 
Mycomn::.tsstor. eXPtre~ _~~~8: J 

ApprO'J'?-:: '::;I( 

Laboratory t1anager 
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IT ANALYTICAL SERVICES 
sa 15 Iv'1iddlebrock Pike. Knoxville. Tennessee 37921 • 615· 588·6.!G 1 

CERTIFICATE OF ANALYSIS 


TO: DATE REPORTEDIT Engineering/Assessment February 13, 1985 
PROJECT CODEATTN: Arie Groen ITEK 19509 

ORDER t-.1JMBER312 Directors Drive 

Knoxville, TN 37923 


Sample Description: Eight (8) solid samples received February 7, 1985 

#334-68-1, 12/21/84 
#334-68-2A &2B, 01/02/85 
#334-68-3A &3B, 01/02/85 
#4765, Filter Sludge #4, 01/09/85 
#4770, Filter Sludge #5, 01/09/85 
#4774, Filter Sludge 
Filter Sludge #4785, 334-7, #7 
Filter Sludge #4786, 334-72, #8 

pH 

(standard units) 


10.84 
10.96 
12.09 
11.11 
11.24 
11.44 
11.20 
11.37 

Sworn to c:"\c su:::scnced before rr.e t~.;s---l.l....a.3.L..tbl.l--__ 
dCYOI February, 1985 _____ 
MycommlSSIOr. eX~lres March 18. 1985 
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IT ANALYTICAL SERVICES 

5815 Middlebrook Pike. Knoxville Tennessee 37921 • 615·588·640 i 

CERTIFICATE OF ANALYSIS 


TO: 	 IT Corporati on DATE REPORTED February 15, 1985 
ATTN: Arie Groen PROJECT CODE ITEK 18902 
312 Directors Drive ORDER NUMBER 8549.02 
Knoxville, TN 	 37923 

Sample Description: 	 Seven (7) coal samples. two (2) flyash samples, two (2) overburden 
samples, and five (5) spoil samples received October 30, 1984 

Ra 226 Ra 228 
(pC i /9) (QCi/9) 

(., 	 Coal-C-1-Seam #8, N. Face 0.6 + 0.1 0.6 + 0.2 
Coal-C-2-Seam #2. N. Face 1.5+0.1 0.7+0.3 
Coa l-C-3-Seam 14, N. Face 0.5 "+ 0.1 0.4 "+ 0.2 
Coal-C-4-Seam #3, N. Face 0.8 "+ 0.1 0.9 "+ 0.3 
Coa l-C-5-Seam #7, N. Face 0.4 + 0.1 0.5 "+ 0.2 
Coa l-C-6-Seam #8, S. Face 1.0 "+ 0.1 0.3 "+ 0.2 
Coa l-C-7 -Seam 16, S. Face 1.0 "+ 0.1 1.3 + 0.3 
Spoil-S-1 1.3+0.1 0.9 + 0.5 
Spoil-S-2 1.4+0.1 1.5 "+ 0.5 
Spoil-S-3 1.4 "+ 0.1 1.0 "+ 0.5 
Spoil-S-4 1.5 "+ 0.1 2.2 + 0.4 
Spoil-S-5 1.0 + 0.1 1.0 + 0.2 
Sample Overburden-D-1 1.3+0.1 2.2 + 0.6 
Sample Overburden-D-2 0.8 "+ 0.1 2.1 "+ 0.6 
PP #l-Fly Ash 3.2 + 0.1 3.8 "+ 0.6 
PP #2-Bottom Ash 2.9 + 0.1 4.3 "+ 0.7 

My com;;:.!SSlOn e XPI res _--loL.J;.u.wu.u...:1--.LJoL.o---"'...Ll.l..I..L-

Laboratory Manager 

] 5th 
day 01 ---'-C...................h----I...:'--'-=______ 
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IT ANALYTICAL SERVICES 
5815 Middlebrook Pike· Knoxville Tennessee 37921 • 615·583·6..!()1 

IT CORPORATION 

CERTIFICATE OF AN.ALYSIS 

TO: 	 IT Engineering/Assessment DATE REPORTED February 20, 1985 
ATTN: Cliff Vaughn PROJECT CODE ITEK 19439 
312 Directors Drive ORDER ~1JMBER 

Knoxville, TN 37923 

Sample Description: Six (6) EP Toxicity extracts from ITEK 19350 and ITEK 19351 

Concentration units are mg/liter (ppm) 

#334-70-1A,lB #334-70-2A,2B #334-70-3A,3B #334-71-6A,6B H334-71-4A,4B #334-71-SA,58(., 
S i 1ver <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 
Cadmium O.OO? 0.001 0.001 0.001 0.001 0.002 
Copper 0.019 0.023 0.023 0.003 0.018 0.026 
I ron 0.03 0.04 <0.01* 	 * * 
Lead <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Antimony <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Tin <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Tha 11 i um <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Vanadium <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Analysis not requested* 

Sworn to end subscnbed be:ore me this 20 t h 
dey 01 February, 1985 

January 

Laboratory Manager 
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IT ANALYTICAL SERVICES 

5815 Middlebrook P:ke • Knoxville. Tennessee 37921 • 615·S8a·6.l0 1 

CERTIFICATE OF ANALYSIS 


TO; IT Engineering/Assessment DATE REPORTED February 20, 1985 
ATTN: Cliff Vaughn PROJECT CODE ITEK 19439 

ORDER NUMBER:312 Directors Drive 

Knoxville, TN 37923 


Sample Description: Three (3) filter sludge samples from ITEK 19352 and ITEK 19406 

Concentration units are llg/gram (ppm) 

" 
Filter 
Sludge Filter Sludge Filter Sludge 

#4774 #4785, 334-7, !f7 114786 , 334-72 , #8 

Si lver <0.2 <0.2 <0.2 
Lead 6.0* * 
Antimony 0.4 0.6 O.S 

Tin <10. <10. <10. 

Thallium <2. <2. <2. 


* Analysis not requested 

Laboratory Manager 

http:615�S8a�6.l0
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IT ANALYTICAL SERVICES 

5815 Mldolebrook Pike. Knoxville. Tennessee 37921 • 615· 588·6JO 1 

CERTIFICATE OF ANALYSIS 


TO: 	 DATE REPORTEDIT Engineering/Assessment 
PROJECT CODE.ATTN: Cliff Vaughn 

ORDER NUMBER 312 Directors Drive 

Knoxv;lle, TN 37923 


Sample Description: Sixteen (16) coal, spoil, overburden, fly ash, 
from ITEK 18902 

Concentration units are ~g/gram (ppm) 

Coal C-1 
Seam #8 

North 
Si1 ver <0.2 
Cadmi urn <0.1 
Cobalt <0.5 
Copper 0.020 
Lead <1. 
Antimony 0.3 
Tin <10. 
Thallium <2. 
Vanadium <2. 

Coal C-7, Seam 116 
____S~o~ut.;;.;h,..;.-__­

Silver <0.2 
Anti many <0.1 
Tin <10. 
Thallium <2. 

Sample 

Coal C-2 Coal C-3 Coal C-4 
Seam #2 Seam 114 Seam #3 

North North North 
<0.2 <0.3** <0.2 

* 0.2 <0.1 
* <0.8** <0.6** 

0.028 0.029 0.033 
<1. * <1. 
<0.1 <0.1 <0.1 

<10. <10. <10. 
<2. <2. <2. 
<2. <3.** <2. 

Spo11 S-l Spoi 1 S-2 Soo;l S-3 
<0.2 
<0.1 

<10. 
<2. 

Overburden 0-1 
Silver <0.2 
Cadmium * 
Copper * 
Lead * 
Ant i mony <0.1 
Tin <10. 
Thallium <2. 
Vanadium * 

Analysis not requested* 
** Detection limit higher than normal 

20t bSworn to ar,c subscnbed belore me thIS 

<0.2 <0.2 
<0.1 <0.1 
32. <10. 
<2. <2. 

Sample PP #1 
Overbu rden 0-2 Flb Ash 

<0.2 	 < • 2 
* * 

0.143 	 0.063 
* * 

<0.1 <0.1 
11. 	 11. 
<2. 	 <2. 

* * 

due to matrix interference 

February 20, 1985 
ITEK 
 19439 

and bottom ash samples 

Coal C-5 Coal C-6 

Seam ;;7 ~ Seam #8 


North South 

<0.2 <0.2 
<0.1 	 * 

* * 
0.044 0.071 
2.6 3.8 

<0.1 <0.1 
<10. <10. 

<2. <2. 
<2. * 

Spoil S-4 Sooil S-5 
<0.2 <0.2 
<0.1 <0.1 

<10. <10. 
<2. <2. 

PP #2 

Bottom Ash 


<0.2 
<0.1 
0.023 

<1. 
<0.1 

<10. 
<2. 
<2. 

dey 01 Febr'l a ry, 1985 
,] a011 ary 

Laboratory Manager 
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IT ANALYTICAL SERVICES 

5815 Middlebrook P:ke • Knoxville. Tennessee 37921 • 615· S3S·6..!Q 1 

CERTIFICATE OF ANALYSIS 


TO: IT Engi neeri ng/Assessment DATE REPORTED February 20, 1985 
ATTN: Cliff Vaughn PROJECT CODE: ITEK 19439 

ORDER !'<1JMBER312 Directors Drive 
Knoxville, TN 37923 

Sample Description: Six (6) water samples from ITEK 18470 

Concentration units are mg/liter (ppm) 
.... 

, Surface 
Come #l Como 112 Camp 113 Come #4 Come #5 Water 

Sil ver <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 
Cadmium 0.002 0.004 0.002 * <0.001 0.002 
Coba 1 t 0.025 <0.006** 0.012 * * <0.005 
Copper 0.051 0.029 0.017 * * 0.031 
Lead 0.03 * <0.01 * * <0.01 
Antimony <0.001 <0.001 * * <0.001 0.001 
Tin <0.1 <0.1 <0.1 0.3 <0.1 <0.1 
Thallium <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Ana lysi s not requested* 
** Detection limit higher than normal due to matrix interference 

Sworn to end subscnbed belore me thiS 20th 

dcyol February, 1985 

My commiSSion expires ,J a aua ry 16. ) 988 


----:r"'"---'~~~.~ 1 ~vt!~ ... 
Notary Pu::t:c......... ............... 

laboratory Manager 
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IT ANALYTICAL SERVICES 

5815 Middlebrook Pike. Knoxville. Tennessee 37921 • 615·588·6..101 

CERTIFICATE OF ANALYSIS 

TO: IT Eng; neer; ng/Assessment DATE REPORTED February 20,1985 
ATTN: Cliff Vaughn PROJECT CODE ITEK 19439 

ORDER r---.'UMBER.312 Directors Drive 

Knoxville, TN 37923 


Sample Description: Two (2) filter sludge samples from ITEK 19345 

Concentration units are ~g/gram (ppm) 

!F4 765, 1/09/85 #4770, 1/09/85 
Filter Sludge *4 Filter Sludge #5 

Silver <0.2 <0.2 

Antimony 0.3 0.5 

Tin 32. 2l. 

Thallium <2. <2. 


Lahoratory Manager 
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IT ANALYTICAL SERVICES 

5815 Middlebrook P:ke. Knoxville. Tennessee 37921 • 615-588-6.101 

CERTIFICATE OF ANALYSIS 

TO: IT Corporat ion DATE REPORTED March 5, 1985 
ATTN: Arie Groen PROJECT CODE ITEK 19431 

ORDER NUMBER312 Directors Drive 

Knoxville, TN 37923 


Sample Description: Two (2) solid samples received January 11, 1985 

Total Radium (pCi/l) 

Filter Sludge #4785, 334-7, #7 6.6 + 0.6 
Filter Sludge #4786, 334-72, #8 6.0 '+ 0.5 

Sworn to and subscnbed belore me IhlS_S......t ......h___ 
day 01 Ma reh. 1985 

January 

Laboratory Manager 
T:ti-:­
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IT ANALYTICAL SERVICES 

5815 Middlebrook Pike • Knoxville. Tennessee 37921 • 6 '15- 528-6.!()! 

CERTIFICATE OF ANALYSIS 

DATE REPORTEDTO: IT Corporat ion March 5, 1985 
PROJECT CODE.ATTN: Arie Groen ITEK 19353 

. ORDER NUMBER312 Directors Drive 

Knoxville, TN 37923 


Sample Description: One (1) solid sample received January 11, 1985 

Total Radium (pCi/l) 

IT #4774, Fi lter Sludge ..:ti.b 15.5 + 0.6 

Sworn to end subscnbed !:::e!ore me this --:5~trl=h,,---

day 01 March, 

Laboratory Manager 
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IT ANALYTICAL SERVICES 

5815 Middlebrook P,Ke • Knoxville Tennessee 37921 • 615- S2S-6JO 1 

IT CORPORAnON 

CERTIFICATE OF ANALYSIS 

TO: IT Engi neeri ng/Assessment 
ATTN: Arie Groen 

DATE REPORTED 
PROJECT CODE 

March 5, 1985 
ITEK 19635 

312 Directors Drive ORDER NUMBER 

Knoxville, TN 37923 

Sample Description: Eight (8) solid samples received February 26, 1985 

Concentration units are mg/liter (ppm) 

% Solids 

#334-68-1, 12/21/84 81.3 
#334-68-2A &2B, 01/02/85 86.7 
#334-68-3A &38, 01/02/85 76.1 
#4765, Filter Sludge #4, 01/09/85 79.4 
#4770, Filter Sludge #5, 01/09/85 74.5 
IT #4774, Filter Sludge 84.2 
Filter Sludge #4785, 334-7, #7 89.2 
Filter Sludge #4786, 334-72, #8 79.0 

Sworn 10 end subscnl:::ed be!ore me thls---!5<...lotLL!h___ 
CC"{OI March, 1985 

My come"'''''OOe,p,,~ c ~~6'1988 

_---,.-c--~''-'•..l!-e 7 . 1 > Laboratory t1anager 
NOlerl . :..Ibltc 
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...-~:,,-;"':---

-:.:'·::3?~>,~-,IT ANALYTICAL SERVICES 

5815 Middlebrook Pike. Knoxville Te::::essee 3792 i • :3: S· 'joe ·6":~: ~.~;~~p

IT CORPORATION 

CERTIFICATE OF ANALYSIS 

TO: 	 IT Corporation 

ATTN: Arie Groen 

312 Directors Drive 

Knoxville, TN 37923 


Sample Description: Five (5) liquid samples 

Concentration units are mg/liter (ppm) 

#334-66-1A, 18 #334-66-2A, 28 

Alumi num 5.8 	 0.6 
Antimony <0.1 	 0.1 
Arsenic <0.4 	 <0.4 
Bari um 0.447 0.635 
Beryll ium <0.001 <0.001, Boron 6.3 	 0.09 
Cadmium 0.004 <0.004 
Calcium 430. 62. 
Chromium 0.03 <0.01 
Coba lt <0.01 <0.01 
Copper 0.02 <0.02 
I ron <0.01 <0.01 
Lead <0 .1 <0.1 
Lithium 0.1 0.1 
Magnesi um 4.3 1.3 
Manganese 1.2 0.220 
Molybdenum 0.11 <0.05 
Ni ck e 1 0.02 0.01 
Selenium 0.2 <0.2 
Silicon 19. 2.9 
S11 ver <0.01 <0.01 
Sodium 11. 3.f) 
Strontium 1.0 0.143 
Thall ium <1. <1. 
Tin <0.5 <0.5 
Titan; um <0 .02 <0.02 
Vanadium 0.fJ4 <0.02 
Zinc 0.117 0.105 

DATE REPORTED March IS, 1985 

PROJECT CODE ITOK 19245 


ORDER ~1JMEER Project #8549.02 


received December 26, 1984 

... 
1334-66-3A, 38 #334-67-4A, 48 #334-57-5A, sa 

4.4 	 3.1 1.1 
0.1 	 <0.1 <0.1 

<0.4 	 <0.4 <0.4­
0.159 0.152 0.101 

<0.001 <0.001 <0.001 
0.207 0.05 0.03 

<0.004 <0.004 <0.004 
670. 	 440. 150. 

<0.01 <0.f)1 <0.01 
0.02 	 0.03 0.01 
0.02 	 0.02 <0.02 
0.04 	 0.04 0.02 
0.2 	 0.1 <0.1 
0.1 	 0.1 0.1 

39. 	 38. 42. 
7.3 	 4.4 1.7 

<0.05 <0.05 <0.05 
0.02 	 0.02 0.01 
0.3 	 <0.2 <0.2 
6.4 	 3.9 1.9 

<0.01 <0.01 <0.01 
230. 	 170. 71. 

3.2 	 2.7 0.673 
<1. 	 <1. <l. 
<0.5 <0.5 <0.5 
<0.fJ2 <0.02 <0.02 
<0.02 <0.f)2 <0.02 
0.190 0.077 0.039 
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IT ANALYTICAL SERVICES 

CERTIFICATE OF ANALYSIS 


DATE REPORTEJ TO: IT Corporat i on Ma rch 15. 1985 
PROJECT CODE ITOK 19245ATTN: Arie Groen 

312 Directors Drive ORDER NuMaER Project #8549.02 
Knoxville, TN 37923 

Sample Description: One (1) liquid and one (1) solid sample received December 26, 198.1 

Concentration units are mg/liter (ppm) for liquid; ~g/gram (ppm) for solid 

#334-67-6A, 6B #334-68-1 
) 

Alumi num 3~2 9900. 
Antimony 0.1 <10. 
Arsenic <0.4 4l. 
Barium 0.193 650. 
Beryllium 0.001 0.94 
Boron 0.04 300. 
Cadmi um <0.004 0.73 
Calcium 470. 40,000. 
Ch romi um <0 .01 11. 
Coba 1t 0.03 2.3 
Copper 0.02 8.5 
I ron 0.03 4400. 
Lead <0.1 12. 
Lithium <0.1 28. 
Magnes i um 42. 780. 
Manganese 5.1 120. 
Molybdenum <0.05 7.9 
rn ckel 0.02 3.5 
Selenium <0.2 20. 
Silicon 4.0 350. 
Sil ver <0.01 1.0 
Sodi urn 170. 1000. 
Strontium 2.8 120. 
Thallium <1. <100. 
Tin <0.5 <50. 
Titanium <0.02 580. 
Vanadium <0.02 37. 
Zinc 0.083 18. 

Y: ;... Laboratory Di rector 



Memorandum 

IT CORPORATION 

A. Groen 	 Date: March 15, 1985To: 
J. Nuter 

From: 	 R. M. Burk~ ""J.\\-;\1~ 
J. J. Duck ~~D V;~lt~,./ 

Subject: 	 Transmittal 
Analytical Results for IT Corporation/Utah International 
Project No. 85-8019; Job No. 8549.02 

The IT Analytical Services (ITAS) Murrysville Laboratory has completed ~ 

the analysis of the eighteen (18) samples received in our laboratory on 

February 	15, 1985. Results of the analyses are presented in the 

enclosed 	tables and were determined in accordance with U.S. Environ­

mental Protection Agency analytical procedures. 

Should you have any questions or need additional information, please 

contact us at the Murrysville Laboratory. 

JJD;RMB:ws 

147 
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1 :4 	 ASTM LEACHATE ANALYSIS SUMMARY 
FOR 	 UTAH INTERNATIONAL 


PROJECT NO. 85-8019 


SA.~PLE IDENTIFICATION
(., 


PARAMETER 

General Chemistry: 

Acidity 

Alkalinity 

Chloride 

Cyanide 

Fluoride 

Nitrate 

pH 

Phenolics 

Residue: 

Filterable @ 180°C 

Specific Conductance 

Sulfate 

C:;~:~num 
Arsenic 


Barium 


Boron 


Cadmium 


Calcium 


Chromium 


Cobalt 


Copper 


Iron 


Lead 


Magnesium 


Manganese 


Mercury 


Molybdenum 


Nickel 


(,}otassiuo:: 
Selenium 

Silver 

Sodium 

Zinc 

UNITS 

mg/I. (1) CaC03 

mg/l CaC03 


mg/l 


mg/I. 


mg/I. 


mg/l N03-N 


mg/l 

mg/I. 

umhos/cm 

@ 25°C 


mg/I. S04-2 


mg/I. 

mg/I. 

mg/I. 

mg/I. 

mg/I. 

mg/I. 

mg/I. 

mg/I. 

mg/1. 

mg/I. 

mg/I. 

mg/I. 

mg/I. 

mg/1. 

mg/I. 

mg/I. 

mg/I. 

mg/I. 

mg/I. 

mg/I. 

mg/R. 

BA-4818 

<1 

80 

22 

<0.02 

0.9 

2.5 

8.15 

0.02 

2,000 

2,350 

940 

<0.1 

<0.001 

0.30 

<0.5 

<0.001 


260 


0.001 

<0.001 

<0.01 

0.03 

<0.01 


28 


0.07 


<0.0002 


0.023 

0.06 

11 

0.046 

0.004/0.003(2) 

330 

0.02 

BA-4819 BA-4820 

<1 <1 

2900 900 

2.4 290 

<0.02 <0.02 

1.9 2.1 

5.8 3.0 

8.90 	 8.60 

0.02 	 0.04 
... 

3,800 	 3,900 

5,940 	 5,510 

44 	 1,100 

<0.1 <0.1 

0.004 <0.001 

1.4 0.13 

0.8 <0.5 

<0.001 <0.001 

18 50 

0.003 0.001 

0.004 0.005 

0.02 <0.01 

0.08 0.04 

<0.01 <0.01 

4.6 6.2 

0.04 0.06 

<0.0002 <0.0002 

0.024 	 0.003 

<0.01 	 0.04 

7.7 	 8.3 

0.023 	 0.023 

<0.001/<0.001 	 0.002 

1,200 1,000 

0.01 	 0.02 
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Page 2 TABLE 1 

(Continued) 


SAMPLE IDENTIFICATION(.,. 
PARAMETER UNITS BA-4821 BA-4822 BA-DI 

General Chemistr~: 

Acidity mg/t(1)caC0 <1 <1 <13 
Alkalinity mg/t CaC03 470 870 40 

Chloride mg/t 5,500 2,100 5.9 

Cyanide mg/t <0.02 <0.02 <0.02 

Fluoride mg/t 0.7 1.0 0.1 

Nitrate mg/t N03-N 15 3.5 0.3 

pH 8.25 9.50 7.80 

Phenolics mg/t 0.03 0.04 0.05 

Residue: 

Filterable @ 180 a C mg/t 8,700 4,500 100 

Specific Conductance IJmhos/cm 15,900 8930 157 
@ 25°C 

Sulfate mg/t S04-2 170 210 50 

Metals:

C Aluminum mg/t <0.1 0.3 0.2 

Arsenic mg/t <0.001 0.010 <0.001 

Barium mg/t 0.93 0.81 0.30 

Boron mg/t 0.6 0.6 <0.5 

Cadmium mg/t <0.001 <0.001 <0.001 

Calcium mg/t 170 7 21 

Chromium mg/t <0.001 0.048 0.002 

Cobalt mg/t 0.076/0.070 0.004 <0.001 

Copper mg/t 0.02 0.02 <0.01 

Iron mg/t 0.05 0.09 0.06 

Lead mg/t 0.24 0.04 <0.01 

Magnesium mg/t 37 4.4 1.4 

Manganese mg/t 0.14 0.02 0.02 

Mercury mg/t <0.0002 <0.0002 0.0002 

Molybdenum mg/t 0.031 0.019 0.017 

Nickel mg/t 0.08 0.06 0.02 

Potassium mg/t 20 11 0.83 

(." Selenium mg/t 0.020 0.013 0.006 

Silver mg/t <0.001/<0.001 <0.001/<0.001 <0.001/<0.001 

Sodium mg/t 3.500 1.300 11 

Zinc rug/t 0.02 0.02 0.01 
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Page 3 TABLE 1 
(Continued) 

(.. 
PARAMETER UNITS CS-4S1S 

SAMPLE IDENTIFICATION 

CS-4819 CS-4820 

General Chemistrl: 

Acidity mg/ R. ( 1) CaC03 <1 <1 <1 

Alkalinity mg/R. CaC03 96 1,100 160 

Chloride mg/R. 55 200 330 

Cyanide mg/1. <0.02 <0.02 <0.02 

Fluoride mg/R. 1. S 11 S.5 

Nitrate mg/R. N03-N 11 2.5 6.1 

pH 10.40 S.60 9.90 

Phenolics mg/1. 0.02 <0.01 0.02 

Residue: 

Filterable @ lS0 G C mg/1. 2,000 4,SOO 4,7'00 

Specific Conductance umhos/cm 2,570 7,300 5,730 
@ 25°C 

Sulfate mg/l 504 -
2 1,400 1,300 2,600 

Metals: 

(.,: Aluminum mg/R. 0.3 0.3 0.6 

Arsenic mg/l O.OlS 0.223 0.140 

Barium mg/l 0.39 0.53 0.41 

Boron mg/1. 3.1 33 14 

Cadmium mg/1. <0.001 <0.001 <0.001 

Calcium mg/1. 330 130 170 

Chromium mg/1. 0.096 0.084 0.081 

Cobalt mg/R. <0.001 <0.001 0.003 

Copper mg/l <0.01 <0.01 <0.01 

Iron mg/1. 0.02 0.12 0.02 

Lead mg/l <0.01 0.03 0.03 

Magnesium mg/l 0.2 9.5 3.2 

Manganese mg/R. 0.05 0.11 0.06 

Mercury mg/l <0.0002 0.0003 <0.0002 

Molybdenum mg/R. 0.90 1.0 0.80 

Nickel mg/R. 0.04 0.04 0.05 

Potassium mg/ R. 18 13 14 

\...,lselenium mg/R. O.OlS 0.54 0.12 

Silver mg/l <0.001 <0.001 0.002 

Sodium rng/R. 350 1,200 1,100 

Zinc mg/l 0.02 0.04 0.02 
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Page 4 TABLE 1 
(Continued) 

(. 
PARAMETER UNITS CS-4821 

SAMPLE IDENTIFICATION 

CS-4822 CS-DI 

General Chemistrl: 

Acidity mg/R.(I)CaC03 <1/<1 (l <1 

Alkalinity mg/R. CaC03 140/140 210 110 

Chloride mg/R. 4,900/4,900 2,200 22 

Cyanide mg/R. <0.02/<0.02 <0.02 <0.02 

Fluoride mg/! 5.7/6.0 5.7 1.6 

Nitrate mg/R. N03-N 16/16 6.5 2.0 

pH 9.80/9.60 10.80 10.70 

Phenolics mg/l 0.01/0.03 0.03 <0.01 

Residue: 

Filterable @180°C mg/l 9,800/9,800 5,000 52e 

Specific Conductance \.Imhos/cm 17,700/17,800 7,950 927 
@25°C 

Sulfate mg/R. S04-2 400/500 1,500 100 

Metals: 

(. 
Aluminum 

Arsenic 

mg/I. 

mg/! 

0.2/0.5 

0.057/0.057 

1.4 

0.076 

0.9 

0.013 

Barium mg/l 0.88/0.77 0.39 1.0 

Boron mg/I. 15/11 15 2.9 

Cadmium mg/I. <0.001/<0.001 <0.001 <0.001 

Calcium mg/I. 340/410 120 120 

Chromium mg/R. 0.11/0.10 0.14 0.078 

Cobalt mg/I. 0.008/0.011 <0.001 <0.001 

Copper mg/ I. <0.01/<0.01 <0.01 <0.01 

Iron mg/I. 0.04/0.08 0.02 0.02 

Lead mg/ I. 0.12/0.12 0.04 <0.01 

Magnesium mg/R. 2.6/8.3 <0.1 <0.1 

Manganese mg/! 0.07/0.06 0.06 0.05 

Mercury mg/l <0.0002/<0.0002 <0.0002 <0.0002 

Molybdenum mg/ R. 1.3/1.4 1.3 1.2 

Nickel mg/I. 0.06/0.06 0.05 <0.01 

Potassium

C Selenium 

mg/l 

mg/l 

25/25 

0.14/0.15 

17 

0.17 

6.6 

0.045 

Silver mg/ R. 0.002/0.002 <0.001 <0.001 

Sodium mg/ R. 2,800/2,800 1,300 44 

Zinc mg/ R. 0.03/0.04 <0.01 0.03 
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Page 5 TABLE 1 
(Continued) 

<.r PARAMETER UNITS FA-4818 

SAMPLE IDENTIFICATION 

FA-4819 FA-4820 

General Chemistrl: 

Acidity mg/I.(I)CaC03 <1 <1 <1 

Alkalinity mg/I. CaC03 820 2,600 840 

Chloride mg/I. 16 360 290 

Cyanide mg/I. <0.02 <0.02 <0.02 

Fluoride mg/I. 1.9 1.6 0.4 

Nitrate mg/I. N03-N 3.3 2.0 2.0 

pH 12.20 10.30 11.80 

Phenolics mg/ I. 0.03 0.03 0.03 

Residue: 

Filterable @ 180°C mg/! 2,000 4,300 4,300 

Specific Conductance umhos/cm 5.490 7,470 7.350 
@ 25°C 

Sulfate mg/I. S04-2 590 510 1.200 

Metals: 

<.r Aluminum 

Arsenic 

mg/! 

mgt! 

0.8 

0.009 

15 

1.00 

16 

0.140 

Barium mg/! 0.49 0.30 0.33 

Boron mgt! 1.0 20 12 

Cadmium mgt! <0.001 <0.001 <0.001 

Calcium mgt! 290 7 80 

Chromium mg/! 0.14 0.24 0.22 

Cobalt mg/! <0.001 0.005 0.004 

Copper mg/! <0.01 <0.01 <0.01 

Iron mg/! 0.02 0.07 0.04 

Lead mg/! <0.01 0.01 0.01 

Magnesium mgt! 0.2 0.8 0.2 

Manganese mg/! 0.02 0.02 <0.01 

Mercury mgt! <0.0002 <0.0002 <0.0002 

Molybdenum mg/! 1.4 0.75 0.64 

Nickel mg/! <0.01 <0.01 <0.01 

Potassium mgt! 17 7.0 9.2 

(" 
Selenium 

Silver 

mg/! 

mg/! 

0.09 

<0.001/<0.001 

0.83 

<0.001/0.002 

0.32 

0.001 

Sodium mgt! 380 1,300 1,100 

Zinc mg/! 0.01 0.01 0.01 
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Page 6 TABLE 1 
(Continued) , SAMPLE IDENTIFICATION 

PARAMETER UNITS FA-4821 FA-4822 FA-DI 

General Chemistrl: 

Acidity mg/1(1)cac0 <I <1 <I3 
Alkalinity mg/1 CaC03 960 1.000 1.400 

Chloride mg/1 5,600 2.100 3.9 

Cyanide mg/1 <0.02 0.04 <0.02 

Fluoride mg/1 3.1 1.9 3.3 

Nitrate mg/1 N03-N 19 3.3 2.5 

pH 12.00 12.15 12.10 

Phenolics mg/1 0.03 0.05 0.05 

Residue: 

Filterable @ 180°C mg/1 10,000 4.800 1,600 

Specific Conductance llmhos/cm 1,910 12,500 5,110 
@ 25°C 

Sulfate mg/1 S04-2 320 310 130 

Metals: 

mg/1 0.3 2.0 <0.1" Aluminum 
Arsenic mg/! 0.011 0.030 0.010 

Barium mg/! 1.3 1.1 4.9 

Boron mg/! 6.2 6.2 5.1 

Cadmium mg/! <0.001 <0.001 <0.001/<0.001 

Calcium mg/! 520 160 590 

Chromium mg/1 0.010 0.118 0.036 

Cobalt mgt! 0.010 0.006 <0.001 

Copper mg/! <0.01 <0.01 <0.01/0.05 

Iron mg/! 0.04 0.03 0.02 

Lead mg/1 0.19 0.04 <0.01/<0.01 

Magnesium mg/1 0.2 <0.1 0.2 

Manganese mgt! 0.02 <0.01 0.02/0.02 

Mercury mgt! 0.0006 <0.0002 <0.0002 

Molybdenum mg/1 1.5 1.2 1.5 

Nickel mg/! 0.05 <0.01 0.01 

Potassium mg/1 22 14 2.0/2.0 

(.., Selenium mgt! 0.22 0.38 0.24 

Silver mg/1 0.001/0.002 . <0.001 /0.001 0.016/0.014 

Sodium mg/1 3,000 1,900 41 

Zinc mg/1 0.01 0.01 0.04/0.04 

http:0.04/0.04
http:0.02/0.02
http:0.01/<0.01
http:0.01/0.05
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Page 7 TABLE 1 
(Continued) 

SAMPLE IDENTIFICATION 

(., PARAMETER UNITS 4810C-4818 4810C-4819 4810C-4820 

General Chemistr~: 

Acidity mg/.t(1)CaC03 <1 (I (I 

Alkalinity mg/.t CaC03 320 2.100 680 

Chloride mg/.t 43 390 340 

Cyanide mg/.t (0.02 0.09 0.02 

Fluoride mg/.t 1.3 1.8 1.7 

Nitrate mg/.t N03-N 14 15 12 

pH 8.30 8.50 8.00 

Phenolics mg/.t 0.03 0.03 0.02 

Residue: 

Filterable @ 180°C mg/.t 5,800 6,200 7,4D0 

Specific Conductance Umhos/cm 6,390 8,040 8,780 
@ 25°C 

Sulfate mg/.t S04-2 3,500 1,800 3,900 

Metals: 

Aluminum

C Arsenic 

mg/.t 

mg/.t 

0.3 

0.005 

0.1 

0.003 

0.8 

0.005 

Barium mg/.t 0.20 0.26 0.15 

Boron mg/! (0.5 0.8 (0.5 

Cadmium mg/! (0.001 (0.001 (0.001 

Calcium mg/.t 600 230 450 

Chromium mg/.t 0.004 0.005 0.009 

Cobalt mg/l 0.006 0.006 0.007 

Copper mg/.t 0.05 0.05 0.11 

Iron mg/ .t 0.16 0.12 0.22 

Lead mg/.t 0.02 0.01 0.04 

Magnesium mg/.t 64 36 46 

Manganese mg/l 0.59 0.31 0.55 

Mercury mg/! (0.0002 (0.0002 (0.0002 

Molybdenum mg/.t 0.005 0.005 0.006 

Nickel mg/! 0.07 0.07 0.12 

Potassium mg/ .t 25 22 23 

Selenium mg/! 0.017 0.016 0.010 

(., Silver mg/.t 0.001 0.001 0.001 

Sodium mg/! 900 1,600 1,500 

Zinc mg/l 0.04 0.05 0.12 
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(Continued) 


SAMPLE IDENTIFICATION 

~ PARAMETER UNITS 4810C-4821 4810C-4822 4810C-D1 

General Chemistrl: 

Acidity mg/t(l ) CaCO3 <1 <1 <1 

Alkalinity mg/t CaC03 1,100 500 300 

Chloride mg/t 5,700 2,300 35 

Cyanide mg/t 0.04 0.02 <0.02 

Fluoride mg/1. 1. 1 1.6 1.2 

Nitrate mg/t N03-N 21 15 10 

pH B.30 8.50 8.10 

Phenolics mg/t 0.03 0.04 0.03 

Residue: 

Filterable @ lBOGC mg/t 14,000 B,300 4,400 

Specific Conductance \.Imhos/cm 20,400 11 ,400 5,OBO 
@ 25°C 

Sulfate mg/.t S04-2 3,500 2,BOO 3,000 

Metals: 

Aluminum mg/t 0.1 0.2 0.2 

"	Arsenic mg/l 0.002 0.003 0.002 

Barium mg/l 0.34 0.26 0.10 

Boron mg/l <0.5 <0.5 O.B 

Cadmium mg/l <0.001 <0.001 <0.001 

Calcium mg/t 900 570 470 

Chromium mg/l <0.001 0.011 0.002 

Cobalt mg/l 0.092/0.091 0.007 0.002 

Copper mg/l 0.06 0.05 0.02 

Iron mg/l 0.16 0.08 0.10 

Lead mg/l 0.24 0.04 <0.01 

Magnesium mg/l 94 60 45 

Manganese mg/t 1.2 0.55 0.60 

Mercury mg/t 0.0007 <0.0002 <0.0002 

Molybdenum mg/l 0.007 0.004 0.008 

Nickel mg/l O.lB 0.14 0.01 

Potassium mg/l 41 27 18 

Selenium mg/l 0.010 0.014 0.016 

"	Silver mg/l 0.001 0.001 0.001 

Sodium mg/l 3,900 2,300 BOO 

Zinc mg/l 0.04 0.04 0.05 
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SAMPLE IDENTIFICATION 

(." PARAMETER UNITS 48105-4818 48105-4819 48105-4820 

General Chemistr~: 

Acidity mg/!(1)CaC03 <1 <I <1 

Alkalinity mg/! CaC03 160 2100 810 

Chloride mgt! 20 420 170 

Cyanide mg/! 0.02 0.08 <0.02 

Fluoride mg/! 1 • 1 1.4 1.5 

Nitrate mgt! N03-N 17 18 17 

pH 8.10 8.35 8.15 

Phenolics mg/! 0.03 <0.01 <0.01 

Residue: 

Filterable @ 180°C mg/! 5,000 6,200 6,900.... 

Specific Conductance ~mhos/cm 6,010 8,450 8,600 
@25°C 

Sulfate mg/! 504 ­
2 3,000 4,000 3,700 

Metals : 

Cluminum mgt! <0.1 1.4 <0.1 

rsenic mgt! 0.002 0.003 0.004 

Barium mg/! 0.085 0.039 0.072 

Boron mg/! <0.5 <0.5 <0.5 

Cadmium mgt! <0.001 <0.001 <0.001 

Calcium mgt! 400 80 360 

Chromium mgt! 0.005 0.055 0.006 

Cobalt mgt! 0.007 0.003 0.012 

Copper mg/! 0.05 0.04 0.06 

Iron mg/! 0.08 0.30 0.08 

Lead mg/! 0.03 0.03 0.05 

Magnesium mgt! 50 34 42 

Manganese mgt! 0.13 0.05 0.15 

Mercury mgt! <0.0002 (0.0002 (0.0002 

Molybdenum mgt! 0.007 0.013 0.013 

Nickel mgt! 0.03 <0.01 0.08 

Potassium mgt! 23 20 23 

c:elenium mg/! 0.021 0.012 0.013 

ilver mgt! 0.002 0.002 0.002 

Sodium mgt ! 1,000 1.700 1,500 

Zinc mgt ! 0.04 0.04 0.04 
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SAMPLE IDENTIFICATION 

~ PARAMETER UNITS 4810S-4821 4810S-4822 4810S-DI 

General Chemistry: 

Acidity mg/l(1)CaC03 <1 <1 <1 

Alkalinity mg/l CaC03 460 530 140 

Chloride mg/l 5,300 2100 12 

Cyanide mg/l 0.05 0.05 <0.02 

Fluoride mg/l 0.8 1.6 2.5 

Nitrate mg/l N03-N 31 16 12 

pH 8.05 8.40 7.90 

Phenolics mg/l 0.04 0.04 0.02 

Residue: 

Filterable @ 180°C mg/l 13,000 6,100 3,500 ..... 

Specific Conductance IJmhos/cm 22,800 9,670 4,830 
@ 25°C 

Sulfate mg/1S04 -
2 2,300 1,000 2,200 

Metals: 

Aluminum mg/l <0.1 0.1 <0.1 

~ Arsenic mg/l 0.002 0.002 0.001 

Barium mg/l 0.20 0.12 0.10 

Boron mg/l <0.5 <0.5 <0.5 

Cadmium mg/l 0.002 <0.001 <0.001 

Calcium mg/l 770 130 310 

Chromium mg/l 0.004 0.029 0.004 

Cobalt mg/l 0.096 0.001 0.002 

Copper mg/l 0.05 0.04 0.02 

Iron mg/l 0.24 0.24 0.04 

Lead mg/l 0.25 0.04 0.02 

Magnesium mg/l 79 24 28 

Manganese mg/l 0.34 0.11 0.06 

Mercury mg/l <0.0002 <0.0002 <0.0002 

Molybdenum mg/l 0.016 0.009 0.009 

Nickel mg/l 0.08 0.04 0.03 

Potassium mg/l 40 19 16 

Selenium mg/l 0.022 0.009 0.012 

t.. Silver 

Sodium 

mg/l 

mg/l 

<0.001 

3,400 

<0.001 

1,700 

0.002 

770 

Zinc mg/l 0.05 0.03 0.01 
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SAMPLE IDENTIFICATION 

(., PARAMETER UNITS 4811C-4818 481lC-4819 4811C-4820 

General Chemistrr: 

Acidity mg/!(l)CaC03 <1 <1 <1 

Alkalinity mgt! CaC03 220 2,000 610 

Chloride mgt! 27 370 320 

Cyanide mgt! <0.02 0.05 0.04 

Fluoride mgt! 1.5 2.3 1.9 

Nitrate mgt! N03-N 9.5 3.5 6.8 

pH 8.30 8.20 8.05 

Phenolics mgt! 0.03 0.03 0.02 

Residue: 

Filterable @ 180°C mg/! 4,100 5,400 6,200 .... 

Specific Conductance "'mhos/cm 4,950 8,270 8,950 
@ 25°C 

Sulfate mg/! S04-2 2,200 1,500 3,400 

Metals: 

Aluminum mgt! 0.4 3.9 0.1 

Arsenic mg/! 0.002 0.003 0.005~ 
Barium mg/! 0.047 0.097 0.043 

Boron mgt! <0.5 1.0 <0.5 

Cadmium mg/! <0.001 <0.001 <0.001 

Calcium mgt! 340 130 310 

Chromium mg/! <0.001 0.013 <0.001 

Cobalt mgt! 0.003 0.007 0.006 

Copper mgt! 0.05 0.05 0.03 

Iron mgt! 0.07 0.93 0.07 

Lead mgt! <0.01 <0.01 0.01 

Magnesium mgt! 41 30 44 

Manganese mg/! 0.48 0.21 0.23 

Mercury mgt! <0.0002 <0.0002 <0.0002 

Molybdenum mgt! 0.007 0.009 0.007 

Nickel mg/! 0.04 0.04 0.03 

Potassium mg/! 26 24 27 

Selenium mgt! 0.016 0.010 0.007 

(., 	Silver mg/! 0.001 0.001 0.001 

Sodium mg/! 860 1,500 1,300 

Zinc mgt! 0.05 0.05 0.03 
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SAMPLE IDENTIFICATION 

PARAMETER UNITS 4811C-4821 4811C-4822 4811C-DI~ 
General Chemistrl: 

Acidity mg/!(I)cac0 <I/O (1 (13 
Alkalinity mg/! CaC03 360/460 460 220 

Chloride mg/! 5,800/5,600 2.300 14 

Cyanide mg/! 0.02/<0.02 0.04 <0.02 

Fluoride mg/ ! 1.2/1.8 1.6 2.2 

Nitrate mg/! N03-N 14/17 6.5 3.0 

,. 

• 
pH 8.35/S.20 8.10 S.25 

Phenolics mg/! 0.04/0.02 0.04 0.04 

Residue: 

Filterable @ 1S0°C mg/! 12,000/12,000 6,600 3,000 ... 

Specific Conductance lJmhos/cm 17,600/1S,400 9,950 3,730 
@ 25°C 

Sulfate mg/! S04-2 1,700/1,500 1,700 1,SOO 

Metals: 

Aluminum mg/! <0.1/0.2 0.5 0.4, Arsenic mg/! <0.001 0.002 <0.001 

Barium mg/! 0.20/0.27 0.096 0.068 

Boron mg/! <0.5/<0.5 <0.5 <0.5 

Cadmium mg/! 0.056/0.052 <0.001 <0.001 

Calcium mg/! 650/510 270 270 

Chromium mg/! <0.001/<0.001 0.003 0.004 

Cobalt mg/! 0.11/0.086 0.005 0.002 

Copper mg/! 0.04/0.03 0.05 0.05 

Iron mg/! 0.09/0.07 0.09 0.07 

Lead mg/ ! 0.23 0.04 <0.01 

Magnesium mg/! S3/76 40 2S 

Manganese mg/! 1.1/0.93 0.30 0.29 

Mercury mg/ ! <0.00021<0.0002 <0.0002 <0.0002 

Molybdenum mg/! 0.012 0.007 0.008 

Nickel mg/! 0.07/0.07 <0.01 0.03 

Potassium mg/! 43/44 29 IS 

Selenium mg/! 0.010/0.01S 0.014 0.003 

Silver mg/! 0.003/0.005 0.001/0.004 0.001 

Sodium mg/! 3,000/2,SOO 1,600 580 

Zinc mgt! 0.04/0.03 0.04 0.04 

http:0.04/0.03
http:0.07/0.07
http:1.1/0.93
http:0.09/0.07
http:0.04/0.03
http:0.20/0.27
http:0.04/0.02
http:8.35/S.20
http:0.02/<0.02
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SAMPLE IDENTIFICATION, PARAMETER UNI.TS 48115-4818 48115-4819 48115-4820 

General Chemistrl: 

Acidity mg/ I.. (1) CaC0 <I <I <I3 
Alkalinity mg/I.. CaC03 200 2,200 720 

Chloride mg/I.. 29 390 310 

Cyanide mg/! 0.06 <0.02 <0.02 

Fluoride mg/! 1.0 1.3 1.6 

Nitrate mg/! N03-N 8.7 10 9.2 

pH 7.90 8.90 8.40 

Phenolics mg/! 0.02 0.04 0.02 

Residue: 

Filterable @ 180°C mg/! 3,800 5,000 5,000 .... 

Specific Conductance llmhos/cm 5,300 7,290 6,760 
@ 25°C 

Sulfate, mg/! S04-2 2,500 800 2,400 

Metals: 

Aluminum mg/! <0.1 3.8 3.2

C Arsenic mg/! 0.001 0.001 0.001 

Barium mg/! 0.038 0.045 0.031 

Boron mg/! <0.5 <0.5 <0.5 

Cadmium mg/! <0.001 <0.001 <0.001 

Calcium mg/! 290 60 110 

Chromium mg/! 0.004 0.049 0.033 

Cobalt mg/! 0.002 0.001 0.001 

Copper mg/! 0.02 0.08 0.02 

Iron mg/! 0.06 0.76 0.50 

Lead mg/! 0.02 0.04 0.04 

Magnesium mg/! 37 20 22 

Manganese mg/! 0.27 0.14 0.20 

Mercury mg/! 0.0004 <0.0002 <0.0002 

Molybdenum mg/I.. 0.011 0.023 0.020 

Nickel mg/! <0.01 0.09 <0.01 

Potassium mg/! 26 21 25 

Selenium mg/! 0.014 0.013 0.004 

(." Silver mg/I.. 0.002 0.002 0.003 

Sodium mg/! 810 1,400 1,300 

Zinc mg/l.. 0.02 0.08 0.02 
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SAMPLE IDENTIFICATION 

(., PARAMETER UNITS 48115-4821 48115-4822 48115-01 

General Chemistr~: 

Acidity mg/ ! ( 1) CaC03 (1/<1 <1 <1 

Alkalinity mg/! CaC03 370/440 520 170 

Chloride mg/! 5,100/5,300 1,900 11 

Cyanide mg/! <0.02/<0.02 0.02 <0.02 

Fluoride mg/! 0.6/0.7 1.3 1.2 

Nitrate mgt! NOrN 21/19 9.5 2.4 

pH 8.00/8.10 8.20 8.20 

Phenolics mgt! 0.02/0.03 <0.01 0.03 

Residue: 

Filterable @ 180°C mg/! 11 ,000/10,000 4,900 1,700 

Specific Conductance ~mhos/cm 18,400/17,600 8,460 2.450 
@ 25°C 

Sulfate mgt! S04-2 600/500 400 650 

Metals: , Aluminum 

Arsenic 

mg/! 

mg/! 

<0.1/0.1 

0.004/0.004 

0.2 

<0.001 

0.6 

0.004 

Barium mg/t 0.11/0.16 0.037 0.016 

Boron mg/f. <0.5/0.5 <0.5 <0.5 

Cadmium mg/t <0.001/<0.001 <0.001 <0.001 

Calcium mg/t 300/260 60 33 

Chromium mg/t 0.006/0.004 0.004 0.005 

Cobalt mg/! 0.055/0.076 <0.001 <0.001 

Copper mg/t 0.03/0.02 0.04 <0.01 

Iron mg/! 0.06/0.18 0.06 0.12 

Lead mg/t 0.17/0.16 0.02 0.01 

Magnesium mg/! 58/59 17 4.9 

Manganese mg/t 0.50/0.41 0.16 0.07 

Mercury mg/t (0.0002/(0.0002 (0.0002 <0.0002 

Molybdenum mg/t 0.025/0.024 0.029 0.012 

Nickel mg/t 0.08/0.08 <0.01 <0.01 

Potassium mg/t 41/40 20 7.1 

Selenium mg/t 0.016/0.017 0.014 0.011 

(., Silver 

Sodium 

mg/! 

mg/! 

(0.001/<0.001 

3,200/3,100 

(0.001 

1,400 

<0.001 

290 

Zinc mg/! 0.04/0.01 0.02 0.03 
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PARAMETER UNITS 

SAMPLE IDENTIFICATION 

4812C-4818 4812C-4819 4812C-4820 

General Chemistrl: 

Acidity mg/l(I)CaC03 <1 <1 <1 

Alkalinity mg/l CaC03 150 2,000 760 

Chloride mg/l 29 390 380 

Cyanide mg/l 0.05 <0.02 0.04 

Fluoride mg/I. 2.0 2.8 2.7 

Nitrate mg/l N03-N 13 17 11 

pH 7.80 8.45 8.20 

Phenolics mg/I. 0.04 0.03 0.03 

Residue: 

Filterable @ 180°C mg/I. 4,800 5,500 6,800 ... 
Specific Conductance lJmhos/cm 6,190 8,030 9,300 

@ 25°C 

Sulfate mg/I. S04-2 3,200 1,400 3,600 

Metals: 

Aluminum mg/l <0.1 0.5 0.1 

" Arsenic mg/I. 0.003 0.003 0.005 

Barium mg/I. 0.056 0.058 0.050 

Boron mg/I. <0.5 <0.5 <0.5 

Cadmium mg/I. <0.001 <0.001 <0.001 

Calcium mg/I. 490 110 430 

Chromium mg/I. 0.004 0.004 0.004 

Cobalt mg/I. 0.009 0.011 0.031 

Copper mg/1 0.03 0.16 0.03 

Iron mg/I. 0.04 0.08 0.06 

Lead mg/1 0.02 0.02 0.04 

Magnesium mg/I. 48 23 43 

Manganese mg/1 1.2 0.24 1.2 

Mercury mg/1 0.0002 <0.0002 <0.0002 

Molybdenum mg/ I. 0.033 0.009 0.022 

Nickel mg/I. <0.01 0.04 <0.01 

Potassium mg/I. 25 17 22 

Selenium mg/I. 0.018 0.019 0.012 

, Silver mg/I. 0.002 0.002 0.002 

Sodium mg/I. 900 1,400 1,300 

Zinc mg/1 0.04 0.05 0.04 
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SAMPLE IDENTIFICATION.c. PARAMETER UNITS 4812C-4821 4812C-4822 4812C-DI 

General Chemistr~: 

Acidity mg/!(1)CaC0 <1 <1 <13 
Alkalinity mg/1 CaC03 450 530 130 

Chloride mg/1 5,500 2,200 14 

Cyanide mg/1 0.02 0.09 <0.02 

Fluoride mgt! 1.4 2.1 1.6 

Nitrate mgt! N03-N 20 14 10 

pH 7.85 8.05 7.60 

Phenolics mg/1 0.05 0.03 0.04 

Residue: 

Filterable @ 180°C mg/! 12,000 6,900 3,100 ..... 

Specific Conductance ~mhos/cm 20,200 11 ,700 3,790 
@ 25°C 

Sulfate mg/! 5°4-2 1,500 670 1900 

Metals: 

Aluminum mg/! 0.2 0.1 0.2 

Arsenic mg/1 0.006 0.002 0.002~ 

, 

Barium mgt! 0.18 0.098 0.047 

Boron mg/! <0.5 <0.5 <0.5 

Cadmium mgt! <0.001 <0.001 <0.001 

Calcium mg/! 540 340 350 

Chromium mg/! 0.004 0.008 <0.001 

Cobalt mgt! 0.035/0.047 0.007 0.003 

Copper mgt! 0.05 0.03 0.02 

Iron mgt! 0.06 0.06 0.02 

Lead mgt! 0.12 0.02 <0.01 

Magnesium mg/1 72 40 34 

Manganese mgt! 1.2 0.72 0.64 

Mercury mg/1 <0.0002 <0.0002 <0.0002 

Molybdenum mgt! 0.032 0.020 0.022 

Nickel mg/1 0.12 0.08 <0.01 

Potassium mgt! 35 23 16 

·Selenium mg/1 0.023 0.021 0.023 

Silver mg/! <0.001 <0.001 <0.001 

Sodium mgt! 3,800 2,000 580 

Zinc mgt! 0.03 0.01 0.02 
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SAMPLE IDENTIFICATION 

~ PARAMETER UNITS 48125-4818 48125-4819 48125-4820 

General Chemistr!: 

Acidity mg/1(1)cac03 (1 (1 <1 

Alkalinity mg/1 CaC03 200 1,400 860 

Chloride mg/1 29 390 320 

Cyanide mg/1 0.02 0.02 0.02 

Fluoride mg/1 1.3 1.8 2.2 

Nitrate mg/1 N03-N 12 16 12 

pH 8.20 8.10 8.30 

Phenolics mg/1 0.01 0.01 <0.01 

Residue: 

Filterable @ 180°C mg/1 2,900 5,300 4,800 
.... 

Specific Conductance lJmhos/cm 4,130 7,700 6,840 
@ 25°C 

Sulfate mg/1 S04-2 1,900 1,000 1,800 

Metals: 

Aluminum mg/1 <0.1 <0.1 0.1 

" Arsenic mg/1 0.002 0.001 0.003 

Barium mg/1 0.053 0.093 0.037 

Boron mg/1 <0.5 <0.5 <0.5 

Cadmium mg/1 <0.001 <0.001 <0.001 

Calcium mg/1 160 140 110 

Chromium mg/1 <0.001 0.004 0.005 

Cobalt mg/1 0.011 0.004 0.012 

Copper mg/1 0.02 0.02 0.02 

Iron mg/1 0.02 0.06 0.08 

Lead mg/1 0.02 0.02 0.03 

Magnesium mg/1 23 25 19 

Manganese mg/1 0.60 0.19 0.26 

Mercury mg/1 <0.0002 <0.0002 <0.0002 

Molybdenum mg/1 0.012 0.002 0.007 

Nickel mg/1 <0.01 0.02 <0.01 

Potassium mg/1 19 18 16 

Selenium mg/1 0.019 0.026 0.020 

~ Silver mg/1 0.002 0.002 0.002 

Sodium mgt'}. 750 1,500 1,300 

Zinc mgt! 0.05 0.06 0.05 
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SAMPLE IDENTIFICATION 

" PARAMETER UNITS 48125-4821 48125-4822 48125-01 

General Chemistr~: 

Acidity mg/!(1)CaC0 <1 <1 <13 
Alkalinity mg/! CaC03 440 630 260 

Chloride mgt! 5,600 2,100 13 

Cyanide mg/! 0.02 <0.02 <0.02 

Fluoride mgt! 0.7 1.9 1.4 

Nitrate mgt! NOrN 23 17 52 

pH 7.90 8.20 8.10 

Phenolics mgt! <0.01 0.16 <0.01 

Residue: 

Filterable @180°C mg/! 11,400 5,100 1,700 .... 

Specific Conductance 'lJmhos/cm 17,900 8,950 . 2,230 
@ 25°C 

Sulfate mgt! S04-2 1,600 300 650 

Metals: 

Aluminum mg/! <0.1 0.3 <0.1 

Arsenic mg/! 0.006 <0.001 0.001 

Barium mg/! 0.37 0.078 0.098 " Boron mgt! <0.5 <0.5 <0.5 

Cadmium mg/! 0.002 <0.001 <0.001 

Calcium mg/! 470 60 50 

Chromium mg/! <0.001 0.005 0.001 

Cobalt mgt! 0.13 0.002 <0.001 

Copper mg/! 0.03 0.06 <0.01 

Iron mg/! 0.06 0.06 0.02 

Lead mg/! 0.18 0.01 <0.01 

Magnesium mg/! 65 15 6.3 

Manganese mgt! 0.76 0.17 0.11 

Mercury mg/! <0.0002 <0.0002 <0.0002 

Molybdenum mg/! 0.008 0.008 0.013 

Nickel mgt! 0.07 0.03 <0.01 

Potassium mg/! 34 18 8.9 

Selenium mg/! 0.032 0.024 0.026 

"	Silver mgt! <0.001 <0.001 <0.001 

Sodium mgt! 3,100 1,500 420 

Zinc mg/! 0.04 0.05 0.05 
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(.,. 
PARAMETER UNITS 4813C-4818 

SAMPLE IDENTIFICATION 

4813C-4819 4813C-4820 

General Chemistrl: 

Acidity mg/t(l)CaC03 <1/<1 <1 <1 

Alkalinity mg/t CaC03 210/180 1.600 690 

Chloride mg/t 37/16 400 310 

Cyanide mg/t <0.02/<0.02 <0.02 0.04 

Fluoride mg/t 1.0/1.0 2.2 1.4 

Nitrate mg/t NOrN 9.5/11 4.0 7.2 

pH 7.70/7.90 8.40 8.00 

Phenolics mg/1 0.03/0.02 0.10 0.04 

Residue: 

Filterable @ 180°C mg/t 5,300/5,200 6,000 6,900 ... 
Specific Conductance lJmhos/cm 5,970/6,800 8,370 9,560 

@ 25°C 

Sulfate mg/1. 504 -
2 3,200/3,400 2,300 3,800 

Metals: 

" Aluminum mg/1 0.2/0.1 3.6 0.1 

Arsenic mg/t 0.003/0.002 0.004 0.005 

Barium mg/1 0.076/0.049 0.025 0.052 

Boron mg/1 <0.5/<0.5 <0.5 <0.5 

Cadmium mg/1 <0.001/<0.001 <0.001 <0.001 

Calcium mg/1 670/680 100 500 

Chromium mg/1 0.027/0.006 0.008 0.004 

Cobalt mg/1 0.015/0.012 0.023 0.042 

Copper mg/1 <0.01/0.02 0.02 0.02 

Iron mg/1 0.02/0.02 0.13 0.02 

Lead mg/t 0.01/0.01 0.02 0.04 

Magnesium mg/1 47/45 24 31 

Manganese mg/1 1.4/1.2 0.08 0.90 

Mercury mg/t <0.0002/<0.0002 <0.0002 <0.0002 

Molybdenum mg/t 0.020/0.017 0.007 0.015 

Nickel mg/1 0.02/0.02 0.04 0.06 

Potassium mg/1 32/30 30 30 

(., Selenium mg/1 0.018/0.013 0.004 0.004 

Silver mg/t 0.002/<0.001 0.002 0.002 

Sodium mg/R. 850/870 1,500 1,300 

Zinc mg/R. 0.05/0.05 0.03 0.05 
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SAMPLE IDENTIFICATION 

UNITS 4813C-4821 4813C-4822 4813C-DI
" PARAMETER 
General Chemistrl: 

Acidity mg/!(l)caC03 <I (l <1 

Alkalinity mgt! CaC03 350 460 110 

Chloride mgt! 5,700 2,200 20 

Cyanide mgt! <0.02 0.04 <0.02 

Fluoride mgt! 0.9 1.3 1.2 

Nitrate mgt! N03-N 15 5.3 4.3 

pH 7.90 8.20 7.90 

Phenolics mgt! 0.03 0.03 0.03 

Residue: 

Filterable @ 180°C mg/! 12,000 7,600 3,700 

Specific Conductance l-Imhos/cm ~9,800 12,100 4,330 
@ 25°C 

Sulfate mg/! 504- 2 2,000 2,300 2,400 

Metals: 

Aluminum mgt! 0.1 <0.1 0.1 

mgt! 0.009 0.003 <0.001'trsenic 
arium mgt! 0.095 0.093 0.077 

Boron mgt! <0.5 <0.5 <0.5 

Cadmium mgt! <0.001 <0.001 <0.001 

Calcium mgt! 790 470 530 

Chromium mgt! 0.002 0.002 0.004 

Cobalt mgt! 0.052 0.028 0.005 

Copper mgt! 0.02 <0.01 0.14 

Iron mgt! 0.04 <0.01 0.02 

Lead mg/! 0.15 0.04 <0.01 

Magnesium mgt! 62 33 28 

Manganese mg/1 1.3 0.51 0.78 

Mercury mgt! <0.0002 <0.0002 <0.0002 

Molybdenum mgt! 0.016 0.014 0.020 

Nickel mg/! 0.08 <0.01 <0.01 

Potassium mgt! 49 40 26 

Selenium mg/! 0.016 0.012 0.006 

mgt! <0.001 0.002 <0.001",llver 
odium mgt! 3,100 2,100 610 

Zinc mgt! 0.06/0.06 0.03 0.11/0.10 

http:0.11/0.10
http:0.06/0.06
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(, PARAMETER UNITS 4813S-4818 

SAMPLE IDENTIFICATION 

4813S-4819 48135-4820 

General Chemistrl: 

Acidity mg/!( 1)CaC03 <I/O <1 <I 

Alkalinity mg/! CaC03 200/190 1,800 690 

Chloride mg/! 43/51 410 340 

Cyanide mgt! 0.03/0.02 <0.02 <0.02 

Fluoride mg/! 0.6/0.7 0.9 0.9 

Nitrate mgt! N03-N 11/11 11 19 

pH 7.85/8.00 8.15 7.80 

Phenolics mg/! 0.02/<0.01 <0.01 0.01 

Residue: 

Filterable @ 180°C mg/! 4,600/4,000 8,800 6,700 
... 

Specific Conductance lJmhos/CtIl 5,450/5,120 7,490 8,230 
@ 25°C 

Sulfate mgt! S04-2 2,700/2,800 1,300 3,000 

Metals: 

" Aluminum mgt! <0.1/<0.1 0.7 <0.1 

Arsenic mgt! 0.002/0.002 0.003 0.005 

Barium mgt! 0.038/0.048 0.069 0.046 

Boron mg/! <0.5 <0.5 <0.5 

Cadmium mg/! <0.001/<0.001 <0.001 <0.001 

Calcium mg/! 640/530 210 460 

Chromium mgt! <0.001/0.003 0.006 0.001 

Cobalt mg/! 0.006/0.007 0.009 0.024 

Copper mg/! 0.02/<0.01 0.06 <0.01 

Iron mgt! 0.06/0.04 0.31 0.04 

Lead mgt! <0.01/<0.01 <0.01 0.02 

Magnesium mg/! 37/33 21 27 

Manganese mgt! 0.70/0.86 0.32 0.62 

Mercury mg/! (0.0002/<0.0002 (0.0002 <0.0002 

Molybdenum mgt! 0.004/0.005 0.003 0.003 

Nickel mg/! <0.01/(0.01 0.06 0.03 

Potassium mgt! 31/30 28 32 

(." Selenium mg/! 0.020/0.020 0.018 0.012 

Silver mgt! 0.002/0.002 0.002 0.002 

Sodium mgt! 850/830 1,500 1,400 

Zinc mg/! 0.04/0.04 0.05 0.04 
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SAMPLE IDENTIFICATION 

(., PARAMETER UNITS 48135-4821 48135-4822 48135-01 

General Chemistrl: 

Addi ty mg/!(I)cac0 <I/<I <1 <13 
A1kalini ty mgt! CaC03 420/780 500 160 

Chloride mgt! 5,500/5,600 2,400 19 

Cyanide mg/! 0.02/<0.02 <0.02 <0.02 

Fluoride mgt! 0.5/0.5 0.7 0.5 

Nitrate mgt! N03-N 20/18 11 1.0 

pH 8.00/7 .60 7.85 7.90 

Phenolics mg/! 0.01/0.01 0.04 <0.01 

Residue: 

Filterable @ 180°C mg/! 12,000/13 ,000 6,800 3,500 .... 

Specific Conductance IJmhos/em 19,100/20,600 9,390 4,140 
@ 25°C 

Sulfate mgt! S04-2 1,300/2,000 1,500 2,000 

Metals: 

Aluminum mgt! <0.1/<0.1 <0.1 <0.1 

Arsenic mgt! 0.005/0.006 <0.001 <0.001(,; 
Barium mgt! 0.079/0.083 0.051 0.072 

Boron mgt! 0.6/<0.5 <0.5 <0.5 

Cadmium mgt! <0.001/0.002 <0.001 <0.001 

Calcium mgt! 730/800 410 520 

Chromium mgt! 0.001/<0.001 0.003 0.001 

Cobalt mgt! 0.092 0.017 0.005 

Copper mgt! 0.02/0.02 <0.01 <0.01 

Iron mgt! 0.06/0.06 0.04 0.04 

Lead mgt! 0.19/0.22 0.03 <0.01 

Magnesium mg/! 53/56 27 25 

Manganese mg/! 0.85/0.89 0.46 0.56 

Mercury mgt! <0.0002/<0.0002 0.0002 0.0004 

Molybdenum mgt! 0.007/0.006 0.003 0.004 

Nickel mgt! 0.08/0.14 0.04 <0.01 

Potassium mg/! SO/50 35 26 

Selenium mgt! 0.020/0.024 0.022 0.022 

Silver mgt! <0.001/<0.001 <0.001 0.002(., 
Sodium mgt! 3,200/3,200 1,700 600 

Zinc mgt! 0.04/0.04 0.04 0.03 

http:0.04/0.04
http:0.08/0.14
http:0.85/0.89
http:0.19/0.22
http:0.06/0.06
http:0.02/0.02
http:0.01/0.01
http:0.02/<0.02
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SAMPLE IDENTIFICATION 

(. PARAMETER UNITS 4814C-4818 4814C-4819 4814C-4820 

General Chemistrr: 

Acidity mg/1(1)caC0 <l <1 <l3 
Alkalinity mg/1 CaC03 140 1,900 140 

Chloride mg/1 29 360 300 

Cyanide mg/1 <0.02 <0.02 0.08 

Fluoride mg/1 1.8 2.1 2.1 

Nitrate mg/1 N03-N 14 12 12 

pH 8.10 8.80 8.05 

Phenolics mg/1 <0.01 0.05 0.03 

Residue: 

Filterable @ 180°C mg/1 4,500 4,900 6,500 .... 

Specific Conductance IJmhos/cm 5,210 6,860 9,040 
@ 25°C 

Sulfate mg/1 S04-2 3,000 1,400 3,600 

Metals: 

Aluminum mg/1 0.1 1.0 0.2 

C Arsenic mg/1 0.003 0.002 0.005 

Barium mg/1 0.080 0.065 0.015 

Boron mg/1 <0.5 0.8 <0.5 

Cadmium mg/1 <0.001 <0.001 <0.001 

Calcium mg/1 550 110 410 

Chromium mg/1 0.002 0.016 0.002 

Cobalt mg/1 0.011 0.008 0.034 

Copper mg/1 0.04 0.01 0.06 

Iron mg/1 0.08 0.21 0.08 

Lead mg/1 0.01 0.01 0.03 

Magnesium mg/1 43 11 33 

Manganese mg/1 0.39 0.08 0.46 

Mercury mg/1 0.0002 <0.0002 <0.0002 

Molybdenum mg/1 0.023 0.010 0.020 

Nickel mg/1 <0.01 0.04 0.06 

Potassium mg/1 29 21 29 

Selenium mg/1 0.010 0.003 0.002 

Silver mg/1 <0.001 <0.001 0.002<.: 
Sodium mg/1 800 1,300 1,300 

Zinc mg/1 0.05 0.04 0.03 
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PARAMETER UNITS 

SAMPLE IDENTIFICATION 

4814C-4821 4814C-4822 4814C-DI 

General Chemistrl: 

Acidity mg/ R. ( 1) CaC03 <1 <1 <1 

Alkalinity mg/R. CaC03 440 450 90 

Chloride mg/R. 5,600 2,100 16 

Cyanide mg/R. 0.06 <0.02 <0.02 

Fluoride mg/t 1.3 1.7 1.9 

Nitrate mg/R. NOrN 17 13 7.8 

pH 7.95 8.20 7.80 

Phenolics mg/t 0.02 0.02 0.03 

Residue: 

Filterable @ 180°C mg/t 12,000 5,800 3,700 ... 

Specific Conductance llmhos/cm 21,500 10,200 4,670 
@ 25°C 

Sulfate mg/R. S04-2 2,000 1,500 2,200 

Metals: , Aluminum 

Arsenic 

mg/R. 

mg/1 

<0.1 

0.008 

<0.1 

0.002 

0.2 

<0.001 

Barium mg/R. 0.20 0.098 0.11 

Boron mg/t 0.9 0.8 0.6 

Cadmium mg/R. <0.001 <0.001 <0.001 

Calcium mg/t 740 310 520 

Chromium mg/t 0.004 0.016 0.002 

Cobalt mg/t 0.096 0.009 0.005 

Copper mg/t 0.06 0.05 0.05 

Iron mg/t 0.09 0.06 0.06 

Lead mg/t 0.20 0.02 <0.01 

Magnesium mg/t 67 30 30 

Manganese mg/t 0.64 0.23 0.12 

Mercury mg/R. <0.0002 <0.0002 <0.0002 

Molybdenum mg/R. 0.030 0.022 0.042 

Nickel mg/R. 0.12 0.04 0.02 

Potassium mg/R. 44 29 24 

Selenium, StIver 

mg/t 

mg/R. 

0.009 

<0.001 

0.008 

<0.001 

0.003 

<0.001 

Sodium mg/R. 3,700 1,600 560 

Zinc mg/t 0.03 <0.01 0.02 
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SAMPLE IDENTIFICATION 

~ PARAMETER UNITS 48145-4818 48145-4819 48145-4820 

General Chemistrl: 

Acidity mg/.t(l)caC03 <1 <1 <1 

Alkalinity mg/.t CaC03 180 1,700 670 

Chloride mg/.t 27 300 320 

Cyanide mg/.t <0.02 <0.02 0.05 

Fluoride mg/.t 0.9 0.9 1.3 

Nitrate mg/t N03-N 13 13 12 

pH 8.20 8.60 8.25 

Phenolics mg/.t 0.01 0.06 0.02 

Residue: 

Filterable @ 180 G C mg/.t 3,500 3,800 5,300 ~ 

Specific Conductance pmhos/cm 4,300 5,480 6,960 
@ 25 G C 

Sulfate mg/.t S04-2 2,300 500 2,100 

Metals: 

Aluminum mg/.t <0.1 <0.1 2.5 

Arsenic mg/t 0.002 0.001 0.003~ 
Barium mg/t 0.055 0.076 0.048 

Boron mg/t <0.5 0.6 <0.5 

Cadmium mg/.t <0.001 <0.001 <0.001 

Calcium mg/.t 320 100 240 

Chromium mg/.t <0.001 0.006 0.024 

Cobalt mg/.t 0.008 0.006 0.022 

Copper mg/1 0.04 0.07 <0.01 

Iron mg/1 0.02 0.06 0.20 

Lead mg/.t <0.01 <0.01 0.02 

Magnesium mg/.t 30 17 25 

Manganese mg/.t 0.26 0.08 0.12 

Mercury mg/.t <0.0002 <0.0002 <0.0002 

Molybdenum mg/.t 0.003 0.005 0.005 

Nickel mg/.t 0.01 0.03 <0.01 

Potassium mg/.t 26 22 27 

Selenium mg/.t 0.018 0.020 0.014 

Silver mg/.t 0.002 <0.001 0.002~ 
Sodium mg/.t 750 1,400 1,300 

Zinc mg/.t <0.01 0.04 0.02 
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SAMPLE IDENTIFICATION 

~ PARAMETER UNITS 4814S-4821 4814S-4822 4814S-0I 

General Chemistrt: 

Acidity mg/!(I)Cac03 <I/O (1 <1 

Alkalinity mgt! CaC03 470/440 480 120 

Chloride mg/! 5,600/5,600 2,200 16 

Cyanide mgt! 0.02/<0.02 0.03 <0.02 

Fluoride mg/! 0.6/0.6 1.0 1.0 

Nitrate mg/! N03-N 21/25 15 6.0 

pH 8.25/8.20 8.40 7.85 

Phenolics mgt! 0.09/0.03 0.01 0.02 

Residue: 

Filterable @ 180°C mg/! 11 , 000/11 • 000 6,000 2,000 ... 

Specific Conductance IJmhos/cm 18,200/17,500 9,310 2,760 
@ 25°C 

Sulfate mgt! S04-2 1,300/800 1,100 1,200 

Metals: 

Aluminum mgt! <0.1/<0.1 <0.1 <0.1 

" Arsenic mgt! 0.006/0.005 0.001 0.001 

Barium mgt! 0.15/0.12 0.075 0.041 

Boron mgt! 0.6/0.5 <0.5 <0.5 

Cadmium mgt! <0.001/0.002 <0.001 <0.001 

Calcium mg/! 530/520 210 110 

Chromium mgt! 0.001/0.001 0.021 0.002 

Cobalt mg/! 0.079/0.070 0.002 0.009 

Copper mg/! 0.02/0.02 <0.01 <0.01 

Iron mgt! 0.07/0.07 0.11 0.02 

Lead mg/! 0.28/0.25 <0.01 <0.01 

Magnesium mgt! 57/57 25 11 

Manganese mgt! 0.37/0.37 0.14 0.06 

Mercury mg/! <0.0002/<0.0002 <0.0002 <0.0002 

Molybdenum mgt! 0.009/0.010 0.005 0.006 

Nickel mg/! 0.09/0.08 0.01 <0.01 

Potassium mg/! ' 43/45 28 15 

Selenium mg/! 0.022/0.024 0.018 0.020 

~ Silver mgt! <0.001/<0.001 0.002 0.002 

Sodium mgt! 3,200/3, 100 1,600 520 

Zinc mgt! 0.03/0.04 0.03 0.03 
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SAMPLE IDENTIFICATION 

~ PARAMETER UNITS 4815C-4818 481SC-4819 481SC-4820 

General Chemistry: 

Acidity mg/ I. ( 1) CaC03 <1 <1 <1 

Alkalinity mg/I. CaC03 140 2,300 740 

Chloride mg/1 25 190 320 

Cyanide mg/1 <0.02 0.04 <0.02 

Fluoride mg/1 3.0 3.0 2.9 

Nitrate mg/1 N03-N 2.2 2.4 2.2 

pH 7.85 8.55 8.45 

Phenolics mg/1 0.03 0.02 0.04 

Residue: 

Filterable @ 180°C mg/1 3,000 4,100 4,900 .... 

Specific Conductance l..Imhos/cm 4,300 6,490 6,660 
@ 25°C 

Sulfate mg/I. S04-2 1,700 500 2,100 

Metals: 

Aluminum mg/1 3.3 11 0.6 

(., Arsenic mg/1 0.003 0.003 0.004 

Barium mg/1 0.036 0.088 0.053 

Boron mg/1 (0.5 0.9 (0.5 

Cadmium mg/1 <0.001 <0.001 <0.001 

Calcium mg/1 110 32 80 

Chromium mg/1 0.010 o 018 0.018 

Cobalt mg/1 0.016 <0.001 0.043 

Copper mg/1 0.03 0.02 0.02 

Iron mg/1 0.38 0.54 0.62 

Lead mg/1 0.02 0.01 0.04 

Magnesium mg/1 8.6 5.8 7.4 

Manganese mg/I. 0.10 0.06 0.10 

Mercury mg/I. (0.0002 (0.0002 <0.0002 

Molybdenum mg/1 0.026 0.027 0.018 

Nickel mg/1 (0.01 <0.01 <0.01 

Potassium mg/1 18 16 17 

Selenium mg/I. 0.013 0.008 0.004 

Silver mg/1 <0.001 (0.001 0.002 

Sodium mg/1 820 1,300 1,200 

Zinc mg/1 0.03 0.03 0.05 

L 
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SAMPLE 	 IDENTIFICATION

l, PARAMETER 	 UNITS 481SC-4818 481SC-4819 481SC-4820 

General Chemistry: 

Acidity mg/I.( l)CaC03 <I <1 <1 

Alkalinity mg/I. CaC03 140 2,300 740 

Chloride mg/I. 25 190 320 

Cyanide mg/I. <0.02 0.04 <0.02 

Fluoride mg/I. 3.0 3.0 2.9 

Nitrate rng/I. NOrN 2.2 2.4 2.2 

pH 7.85 8.55 8.45 

Phenolics mg/I. 0.03 0.02 0.04 

Residue: 

, 
Filterable @ 180°C mg/l 3,000 4,100 4,900 ... 

Specific Conductance ~mhos/cm 4,300 6,490 6,660 
@ 25°C 

Sulfate mg/I. S04-2 1,700 500 2,100 

Metals: 

Aluminum mg/ I. 3.3 11 0.6 

Arsenic mg/I. 0.003 0.003 0.004 

Barium mg/I. 0.036 0.088 0.053 

Boron mg/l <0.5 0.9 <0.5 

Cadmium mg/ I. <0.001 <0.001 <0.001 

Calcium mg/I. 110 32 80 

Chromium mg/ I. 0.010 o 018 0.018 

Cobalt mg/1. 0.016 <0.001 0.043 

Copper mg/1. 0.03 0.02 0.02 

Iron mg/ I. 0.38 0.54 0.62 

Lead mg/1. 0.02 0.01 0.04 

Magnesium mg/I. 8.6 5.8 7.4 

Manganese mg/I. 0.10 0.06 0.10 

Mercury mg/I. <0.0002 <0.0002 <0.0002 

Molybdenum mg/I. 0.026 0.027 0.018 

Nickel mg/I. <0.01 <0.01 <0.01 

Potassium mg/I. 18 16 17 

Selenium mg/I. 0.013 0.008 0.004 

(., 	Silver mg/1. <0.001 <0.001 0.002 

Sodium mg/I. 820 1,300 1,200 

Zinc mg/R. 0.03 0.03 0.05 
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~ 
SAMPLE IDENTIFICATION 

PARAMETER UNITS 4815C-4821 481SC-4822 481SC-DI 

General Chemistrl= 

Acidity mg/ 1( 1 )Cac0 <I/<I (l <I3 
Alkalinity mg/l CaC03 380/420 490 120 

Chloride mg/l 5,400/5,200 2,100 20 

Cyanide mg/l <0.02/<0.02 <0.02 <0.02 

Fluoride mg/l 1.4/1.9 2.3 4.3 

Nitrate mg/l N03-N 19/16 5.0 <0.1 

pH 7.80/7.90 8.30 7.70 

Phenolics mg/l 0.02/0.05 <0.01 0.01 

Residue: 

Filterable @ 180·C mg/l 10,000/10,000 5,200 1,700 ... 

Specific Conductance \.Imhos/cm 20,100/18,000 9,050 2,650 
@ 25·C 

Sulfate mg/l S04-2 1,700/1,900 400 1,000 

Metals: 

(" 
Aluminum mg/l <0.1/<0.1 1.0 4.0 

Arsenic mg/l 0.008/0.003 0.002 0.014 

Barium mg/l 0.17/0.13 0.090 0.12 

Boron mg/l 1.0/1.0 0.8 0.5 

Cadmium mg/l <0.001/<0.001 <0.001 <0.001 

Calcium mg/l 220/250 50 37 

Chromium mg/l 0.002/<0.001 <0.001 0.032 

Cobalt mg/! 0.013/0.011 <0.001 <0.001 

Copper mg/1 0.02/<0.01 0.03 0.02 

Iron mg/l 0.06/0.04 0.56 1.0 

Lead mg/! 0.18/0.11 0.02 0.01 

Magnesium mgt! 30/28 7.1 2.5 

Manganese mg/l 0.18/0.20 0.10 0.07 

Mercury mgt! <0.0002 <0.0002 <0.0002 

Molybdenum mg/! 0.050/0.029 0.016 0.020 

Nickel mg/! 0.03/0.04 <0.01 <0.01 

Potassium mg/! 38/28 18 9.2 

Selenium mgt! 0.018/0.011 0.006 0.013 

~ Sl1ver mg/! <0.001/0.002 <0.001 0.002 

Sodium mg/! 3,100/2,400 1,500 500 

Zinc mg/1 0.03/0.02 0.06 0.08 

http:0.03/0.02
http:0.03/0.04
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SAMPLE IDENTIFICATION

C PARAMETER UNITS 4815S-4818 48155-4819 4815S-4820 

General Chemistr~: 

Acidity mgt! (l)CaC03 (I (I <1 

Alkalinity mgt! CaC03 230 2,700/2.700 860 

Chloride mg/! 27 410/410 160 

Cyanide mg/! 0.02 <0.02/(0.02 (0.02 

Fluoride mg/ ! 1.3 2.3/2.0 1.8 

Nitrate mgt! N03-N 12 2.4/2.2 3.6 

pH 8.20 9.10/8.60 8.90 

Phenolics mgt! 0.02 0.01/0.01 0.12 

Residue: 
...Filterable @ 180°C mg/! 2,500 4.200/4.300 4,100 

Specific Conductance IJmhos/cm 3,760 5,980/6,280 6,170 
@ 25°C 

Sulfate mg/! S04-2 1,3'00 200/100 1,600 

Metals: 

mg/! 1.9 1.3/1.8 1.0C Aluminum 
Arsenic mgt! 0.002 0.003/0.010 0.003 

Barium mg/! 0.040 0.09210.142 0.029 

Boron mg/! <0.5 0.8/0.7 (0.5 

Cadmium mg/1. <0.001 <0.001/<0.001 <0.001 

Calcium mg/! 41 11/17 30 

Chromium mg/! 0.035 0.028/0.030 0.031 

Cobalt mg/1. 0.005 (0.001/0.003 0.008 

Copper mg/l. 0.02 <0.01/0.11 0.02 

Iron mg/1. 0.59 1.1/0.16 1.2 

Lead mg/l. <0.01 <0.01/<0.01 <0.01 

Magnesium mg/! 5.3 5.5/4.7 5.6 

Manganese mgt! 0.08 0.04/0.05 0.12 

Mercury mg/! <0.0002 0.0005 <0.0002 

Molybdenum mg/l. 0.008 0.021/0.025 (0.001 

Nickel mg/1. <0.01 <0.01/0.01 0.01 

Potassium mg/ I. 14 17/15 16 

mg/1. 0.020 0.018/0.018 0.012C.. Selenium 
.' Silver mg/1. 0.002 (0.001/(0.001 0.002 

Sodium mg/1. 740 1 ,500/1 .300 1,100 

Zinc mg/1. 0.06 0.09/0.08 0.05 

http:0.09/0.08
http:0.01/0.01
http:0.04/0.05
http:0.01/<0.01
http:1.1/0.16
http:0.01/0.11
http:0.01/0.01
http:9.10/8.60
http:0.02/(0.02


178 

Page 30 TABLE 1 

(Continued) 


SAMPLE IDENTIFICATION, PARAMETER UNITS 48155-4821 48155-4822 4815S-DI 

General Chemistrl: 

Acidity mg/I.(I)CaC0 <1 <1 <I3 
Alkalinity mg/1. CaC03 420 570 200 

Chloride mg/1 5,200 1,900 20 

Cyanide mg/L <0.02 0.03 <0.02 

Fluoride mg/L 0.7 1.6 1.2 

Nitrate mg/L NOrN 21 2.2 <0.1 

pH 7.90 8.50 8.15 

Phenolics mg/L 0.02 0.01 0.02 

Residue: 

Filterable @180°C mg/L 9,800 4,300 1,300 

Specific Conductance lJmhos/cm 17,600 8,070 1,000 
@25°C 

Sulfate mg/1. S04-2 200 150 100 

Metals: 

Aluminum mg/L 0.9 4.4 3.4 

'Arsenic mg/1 0.006 0.001 0.006 

Barium mg/L 0.18 0.14 0.026 

Boron mg/1. 0.7 0.5 <0.5 

Cadmium mg/L <0.001 <0.001 <0.001 

Calcium mg/1. 150 16 2 

Chromium mg/1. 0.003 0.034 0.018 

Cobalt mg/1. 0.052 0.002 0.008 

Copper mg/1 0.02/<0.01 0.04 0.02 

Iron mg/1. 0.06 1.4 5.2 

Lead mg/1. 0.10 <0.01 <0.01 

Magnesium mg/1. 27 3.9 0.9 

Manganese mg/1. 0.17 0.06 0.06 

Mercury mg/L <0.0002 <0.0002 <0.0002 

Molybdenum mg/1. 0.046 0.030 0.037 

Nickel mg/1. 0.02 <0.01 <0.01 

Potassium mg/1. 35 16 3.9 

Selenium mg/1. 0.034 0.014 0.026 

'Silver mg/1. <0.001 <0.001 0.002 

Sodium mg/1. 3,000 1,200 230 

Zinc mg/1. 0.03 0.08 0.10 

http:0.02/<0.01
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(Continued) 


SAMPLE IDENTIFICATION 

(.., PARAMETER UNITS 4816C-4BIB 4B16C-4819 4816C-4820 

General Chemistrl: 

Acidity mg/t( 1)CaC03 <1 <1 <1 

Alkalinity mg/t. CaC03 130 2,300 730 

Chloride mg/1 22 360 290 

Cyanide mg/t 0.05 0.02 <0.02 

Fluoride mg/t. 2.3 2.6 3.0 

Nitrate mg/t N03-N 10 4.3 5.4 

pH 7.80 8.25 7.90 

Phenolics mg/t. 0.05 0.03 0.02 

Residue: 

Filterable @ l80 a C mg/1 3,700 5,000 5,40(}o. 

Specific Conductance lJmhos/cm 4,300 7,920 8,070 
@ 25°C 

Sulfate mg/t S04-2 2,200 2,000 3,200 

" 
Metals: 

Aluminum mg/t <0.1 1.4 <0.1 

Arsenic mg/1 <0.001 0.001 <0.001 

Barium mg/t 0.15 0.093 0.075 

Boron mg/t. 0.6 1. 1 <0.5 

Cadmium mg/t. <0.001 <0.001 <0.001 

Calcium mg/1 500 110 320 

Chromium mg/t 0.004 0.017 0.002 

Cobalt mg/t <0.001 <0.001 0.002 

Copper mg/1 <0.01 0.06 <0.01 

Iron mg/t 0.04 0.30 0.04 

Lead mg/1 <0.01 0.02 0.03 

Magnesium mg/1 75 37 56 

Manganese mg/t 0.31 0.17 0.39 

Mercury mg/t <0.0002 <0.0002 <0.0002 

Molybdenum mg/t 0.032 <0.001 0.023 

NiCKel mg/1 0.02 0.04 0.02 

Potassium mg/l 17 17 18 

Selenium mg/t 0.020 0.014 0.007 

Silver mg/l <0.001 <0.001 0.002(.., 
Sodium mg/1 550 1,400 1,200 

Zinc mg/l 0.03 0.04 0.02 

., 
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Page 32 TABLE 1 
(Continued) 

SAMPLE IDENTIFICATION 

PARAMETER UNITS 4816C-4821 4816C-4822 4816C-DI 

General Chemistr~: 

Acidity mg/! ( 1) CaC0 <1 <I <13 
Alkalinity mgt! CaC03 740 480 80 

Chloride mg/! 5,600 2,000 3.9 

Cyanide mgt! <0.02 0.03 0.03 

Fluoride mg/! 1.9 2.6 2.4 

Nitrate mgt! N03-N 16 11 8.5 

pH S.OO 8.20 7.90 

Phenolics mgt! 0.03 0.02 0.03 

Residue: 

Fil terable @ lSO°C mg/! 11 ,000 6,000 2,100 ... 

Specific Conductance pmhos/cm 20,500 9,600 2,470 
@ 25°C 

Sulfate mg/! 504-2 1,400 1,000 1,400 

Metals: 

Aluminum mgt! 0.1 <0.1 <0.1 

C Arsenic mg/! 0.005 <0.001 <0.001 

Barium mg/! 0.24 0.12 0.079 

Boron mg/! O.S O.S 0.5 

Cadmium mgt! 0.004 <0.001 <0.001 

Calcium mgt! 540 240 340 

Chromium mgt! 0.002 0.006 0.003 

Cobalt mgt! 0.16 <0.001 <0.001 

Copper mg/! 0.03 0.03 <0.01 

Iron mgt! 0.06 0.06 0.04 

Lead mgt! 0.29 0.03 <0.01 

Magnesium mg/! 90 51 46 

Manganese mgt! 0.53 0.28 0.27 

Mercury mgt! <0.0002 <0.0002 <0.0002 

Molybdenum mgt! 0.034 0.016 0.047 

Nickel mgt! 0.08 0.06 <0.01 

Potassium mgt! 30 20 11 

Selenium mgt! 0.019 0.013 0.020 

t Silver mgt! <0.001 <0.001 <0.001 

Sodium mgt! 3,700 1,400 250 

Zinc mgt! 0.02 0.03 <0.01 
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Page 33 TABLE 1 
(Continued) 

" PARAMETER UNITS 

SAMPLE IDENTIFICATION 

48165-4818 48165-4819 48165-4820 

General Chemistrl: 

Acidity mg/l(1)CaC03 (I <1 (1/(1 

Alkalinity mg/l CaC03 150 2,600 S60/780 

Chloride mg/l IS 190 290/150 

Cyanide mg/l (0.02 (0.02 (0.02/(0.02 

Fluoride mg/1 0.8 1.8 I.S/1.S 

Nitrate mg/l N03-N 9.0 11 5.2/6.9 

pH 8.10 S.60 8.70/S.40 

Phenolics mg/l 0.04 0.01 0.03/0.01 

Residue: 

Filterable @ IS0°C mg/l 2,SOO 4,200 5,000/5,000 

Specific Conductance lJmhos/cm 3,400 6,950 6,470/7,130 
@ 25°C 

Sulfate mg/l S04-2 1,800 400 2,500/2,500 

Metals: 

(., 
Aluminum 

Arsenic 

mg/t 

mg/l 

(0.1 

0.001 

0.2 

0.002 

0.1/0.1 

0.004/0.003 

Barium mg/l 0.060 0.077 0.062/0.043 

Boron mg/l (0.5 0.5 (0.5/(0.5 

Cadmium mg/l (0.001 (0.001 (0.001/0.001 

Calcium mg/l 320 60 190/190 

Chromium mg/l (0.001 0.002 0.004/(0.001 

Cobalt mg/l (0.001 (0.001 0.022/0.029 

Copper mg/t 0.02 0.02 0.04/0.02 

Iron mg/l 0.06 0.08 0.10/0. OS 

Lead mg/l (0.01 (0.01 0.02/0.02 

Magnesium mg/l 59 28 40/45 

Manganese mg/l 0.08 0.04 0.26/0.15 

Mercury mg/l (0.0002 (0.0002 (0.0002/(0.0002 

Molybdenum mg/l 0.002 0.005 0.004/0.006 

Nickel mg/l (0.01 (0.01 0.01/0.02 

Potassium mg/l 14 15 17/17 

" 
Selenium 

Silver 

mg/l 

mg/l 

0.014 

(0.001 

0.008 

(0.001 

0.006/0.006 

0.002/0.002 

Sodium mg/l 530 1,400 1,200/1 ,200 

Zinc mg/l (0.01 (0.01 0.06/0.03 
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(Continued) 


SAMPLE IDENTIFICATION 

PARAMETER UNITS 48165-4821 48165-4822 48165-01~ 
General Chemistrl: 

Acidity mg/t(1)Cac0 <1 <1 <13 
Alkalinity mg/t CaC03 540 560 76 

Chloride mg/t 5,600 2,000 3.9 

Cyanide mg/t <0.02 <0.02 <0.02 

Fluoride mg/t 0.7 1.3 0.7 

Nitrate mgt! N03-N 18 13 6.3 

pH 8.05 8.20 8.25 

Phenolics mg/t 0.04 <0.01 0.02 

Residue: 

Filterable @ 180·C mg/I. 11 ,000 5,100 1,300 ~ 

Specific Conductance pmhos/cm 17,800 9,020 1,780 
@ 25·C 

Sulfate mg/! 504- 2 1,000 500 980 

Metals: 

Aluminum mg/I. 0.4 <0.1 <0.1 

Arsenic mg/I. 0.007 0.001 <0.001~ 
Barium mgt! 0.16 0.063 0.046 

Boron mg/I. 0.6 <0.5 <0.5 

Cadmium mg/I. 0.001 <0.001 0.005 

Calcium mg/I. 340 80 130 

Chromium mg/! 0.041 0.006 0.003 

Cobalt mg/I. 0.13 <0.001 <0.001 

Copper mgt! 0.06 0.04 <0.01 

Iron mg/I. 0.10 0.07 0.07 

Lead mgt! 0.21 0.02 <0.01 

Magnesium mg/t 77 32 29 

Manganese mg/! 0.38 0.13 0.09 

Mercury mg/t <0.0002 <0.0002 <0.0002 

Molybdenum mg/t 0.008 0.005 0.020 

Nickel mg/! 0.04 <0.01 <0.01 

Potassium mg/t 31 18 9.2 

Selenium mg/I. 0.018 0.011 0.014 

" Silver mg/I. <0.001 <0.001 <0.001 

Sodium mg/t 3,000 1,500 250 

Zinc mg/t 0.04 <0.01 <0.01 

O)mgj t .. milligrams per liter or parts per million. 
(2)The indicated sample was analyzed in duplicate. 
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TABLE 2 

EP TOXICITY LEACHATE SUMMARY 

FOR UTAH INTERNATIONAL 


PROJECT NO. 85-8019 


SAMPLE IDENTIFICATION 

PARAMETER UNITS 4791, NO. 10 4800, NO. 11 

General Chem1str~: 

Acidity mg/.t(I)CaC0 9603 
Alkalinity mg/.t CaC03 140 280 

Chloride mg/ I. 5.9 3.9 

Cyanide mg/I. <0.02 <0.02 

Fluoride mg/I. 1.2 1.2 

Nitrate mg/ I. N03-N 2.0 2.0 

pH 4.60 4.70 

Phenolics mg/I. 0.02 0.02 

Residue: 

Filterable @ 180°C mg/ I. 4400 4800 

Specific Conductance lJmhos/cm 3860 4000 
@ 25°C 

Sulfate mg/I. S04-2 1,600 1,500
(., Metals: 

Aluminum mg/I. 24 24 

Arsenic mg/I. 0.028/0.030(2) 0.019 

Barium mg/ I. 0.27 0.29 

Boron mg/I. 7.9/7.8 6.5 

Cadmium mg/ I. 0.005/0.005 0.004 

Calcium mg/I. 27 26 

Chromium mg/ I. 0.064 0.044 

Cobalt mg/! 0.003/0.005 0.003 

Copper mg/ I. 0.09 0.08 

Iron mg/I. 7.7/7.7 6.8 

Lead mg/ I. <0.01/<0.01 <0.01 

Magnesium mg/! 10 8.5/8.5 

Manganese mg/I. 2.2 3.1 

Mercury mg/ I. 0.0003 0.0003 

,Molybdenum mg/I. 0.24 0.16 

Nickel mg/I. 0.11/0.13 0.12
(., 	 Potassium mg/ I. 1.3 1.0 

Selenium mg/I. 0.019/0.017 0.004 

Silver mg/I. (0.001/<0.001 <0.001 

Sodium mg/I. 9.5 

Zinc mg/I. 0.18/0.18 0.15 

7.6 

http:0.18/0.18
http:0.11/0.13
http:0.01/<0.01
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TABLE 3 

SOIL ANALYSIS SUMMARY 


FOR UTAH INTERNATIONAL 

PROJEct NO. 85-8019 

SAMPLE IDENTIFICATION '-' 
PARAMETER UNITS 4791, NO. 10 4800, NO. 11 

General Chemistrl: 

Acidity mg/kg( l)Cac03 11,000 11,000 

Alkalinity mg/kg CaC03 4,600 6,600 

Chloride mg/kg 100 80 

Cyanide mg/kg <0.5 <0.5 

Fluoride mg/kg 1.0 1.0 

Nitrate mg/kg N03-N 7.9 5.1 

pH 4.65 4.80 

Phenolics mg/kg 1.6 0.75 

Residue: 

Filterable @180°C mg/kg 5,700 6,600 

Specific Conductance IJmhos/cm 9,520 15,800 
@ 25°C 

Sulfate mg/kg S04-2 1,600 1,400 

Metals: 

Aluminum mg/kg 10,000 12,000/12,000(2) 

Arsenic mg/kg 9.4/9.7 18 " Barium mg/kg 350 300 

Boron mg/kg 71 121 

Cadmium mg/kg 0.-33/0.33 0.43 

Calcium mg/kg 67,000 20,000 

Chromium mg/kg 9.3/9.6 13 

Cobalt mg/kg 1.4/1.4 2.5 

Copper mg/kg 9.7 12 

Iron mg/kg 4,500/4,400 5,400 

Lead mg/kg 9.9 12 

Magnesium mg/kg 640 750 

Manganese mg/kg 120 100 

Mercury (Total) mg/kg <0.10 <0.10 

Molybdenum mg/kg 4.3 6.1 

Nickel mg/kg <1.0/<1.0 <1.0 

Potassium mg/kg 310 420
(.r Selenium mg/kg 0.28 7.2/7.7 

Silver mg/kg 0.10 0.10 

Sodium mg/kg 1,000 1,200 

Zinc mg/kg 16 23 

http:0.-33/0.33
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Page 2 TABLE 3 
(Continued) 

PARAMETER 

General Chemistry: 

Acidity 

Alkalinity 

Chloride 

Cyanide 

Fluoride 

Nitrate 

pH 

Phenolics 

Residue: 

Filterable @ 180 G C 

Specific Conductance 

Sulfate 

Metals: 

Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (Total) 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Zinc 

SAMPLE IDENTIFICATION 

UNITS 4810, NO. 12 4817, CS 

mg/kg( l)CaC03 11 ,000 32,000 

mg/kg CaC03 1,000 (5 

mg/kg 110 110 

mg/kg (0.5 (0.5 

mg/kg 2.0 2.0 

mg/kg N03-N 5.9 5.5 

4.60 4.40 

mg/kg 0.75 0.95 

mg/kg 5,300 4,500 

)Jmhos/cm 7,950 6,980 
@ 25 G C 

mg/kg S04-2 2,000 2,200 

mg/kg 10,000 11,000 

mg/kg 15 17 

mg/kg 150 140/150 

mg/kg 91 (10 

mg/kg 0.53 1.5 

mg/kg 27,000 46,000/46,000 

mg/kg 11 18 

mg/kg 1.7 2.4 

mg/kg 8.7 13/13 

mg/kg 4,900 6,000 

mg/kg 8.8 8.8 

mg/kg 680/680 870 

mg/kg 68 76/77 

mg/kg <0.10/<0.10 (0.10 

mg/kg 4.9 11 

mg/kg (1.0 8.7 

mg/kg 310/310 390 

mg/kg 3.8 1.4 

mg/kg 0.10 0.10 

mg/kg 880 950/950 

mg/kg 15 49/49 

(l)mg/kg - milligrams per kilogram or parts per million. 
(2)The indicated sample was analyzed in duplicate. 
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Page 2 TABLE 3 

PARAMETER 

General Chemistry: 

Acidity 

Alkalinity 

Chloride 

Cyanide 

Fluoride 

Nitrate 

pH 

Phenolics 

Residue: 

Filterable @ 180°C 

Specific Conductance 

Sulfate 

Metals: 

Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (Total) 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Zinc 

(Continued) 

SAMPLE 

UNITS 4810, NO. 12 

mg/kg( l)CaC03 11,000 

mg/kg CaC03 1,000 


mg/kg 110 


mg/kg <0.5 


mg/kg 2.0 


mg/kg N03-N 5.9 

4.60 

mg/kg 0.75 

mg/kg 5,300 


\.Imhos/cm 7,950 

@ 25°C 


mg/kg S04-2 2,000 


mg/kg 10,000 

mg/kg 15 

mg/kg 150 

mg/kg 91 

mg/kg 0.53 

mg/kg 27,000 

mg/kg 11 

mg/kg 1.7 

mg/kg 8.7 

mg/kg 4,900 

mg/kg 8.8 

mg/kg 680/680 

mg/kg 68 

mg/kg <0.10/<0.10 

mg/kg 4.9 

mg/kg <1.0 

mg/kg 310/310 

mg/kg 3.8 

mg/kg 0.10 

mg/kg 880 

mg/kg 15 

IDENTIFICATION 

4817, CS 

32,000 

<5 

110 

<0.5 

2.0 

5.5 

4.40 

0.95 

4,500 

6,980 

2,200 

11 ,000 

17 

140/150 

<10 

1.5 

46,000/46,000 

18 

2.4 

13/13 

6,000 

8.8 

870 

76/77 

<0.10 

11 

8.7 

390 

1.4 

0.10 

950/950 

49149 

{I)mg/kg - milligrams per kilogram or parts per million. 
(2)The indicated sample was analyzed in duplicate. 

http:0.10/<0.10
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TABLE 4 


GROUND WATER ANALYSIS SUMMARY 

FOR UTAH INTERNATIONAL 


(" 
 PROJECT NO. 85-8019 


SAMPLE IDENTIFICATION 

PARAMETER UNITS 4818 4819 4820 

General Chemistr~: 

Acidity mg/I(1)CaC03 <1 <1 <1 

Alkalinity mg/I CaC03 88 3,100 940 

Chloride mg/I 15 380 310 

Cyanide mg/I <0.02 <0.02 <0.02 

Fluoride mg/I 1.0 2.2 2.6 

Nitrate mg/I N03-N 9.7 4.5 1.3 

pH 7.80 8.80 8.70 

Phenolics mg/I <0.01 <0.01 0.01 ... 
Residue: 

Filterable @ 180°C mg/I 1,900 4,400 4,100 

Specific Conductance llmhos/cm 2,310 5,900 6,000 
@25°C 

Sulfate mg/IS04- 2 1,200 22 1,500 

Metals: 

Aluminum mg/I 0.69/0.75(2) 0.68 1.3 " Arsenic mg/I <0.001 0.004 0.008 

Barium mg/I 0.03/0.02 1.5 0.06 

Boron mg/I 0.31 0.97 0.20 

Cadmium mg/I <0.001 <0.001 0.002 

Calcium mg/I 230 11 36 

Chromium mg/I 0.002 0.001 0.006 

Cobalt mg/I <0.001/0.001 0.008 0.014 

Copper mg/I 0.04 0.02 <0.01 

Iron mg/I 0.45 2.8 3.7/3.8 

Lead mg/I <0.01/<0.01 0.03 0.02 

Magnesium mg/I 28 3.6 4.5 

Manganese mg/I 0.08 0.47 0.38 

Mercury (Total) mg/I <0.0002 <0.0002 <0.0002 

Molybdenum mg/I <0.001 0.005 0.003 

Nickel mg/I 0.04 0.11 0.07 

Potassium mg/I 11 7.2 8.4 

Selenium mg/I <0.001 0.006 0.014 

Silver mg/I <0.001 <0.001 0.001 

Sodium mg/I 280 1,600 1,400 

Zinc mg/I 0.06 0.07 0.08 

http:0.01/<0.01
http:0.03/0.02


188 

Page 2 TABLE 4 

(Continued) 


(., SAMPLE IDENTIFICATION 


PARAMETER UNITS 4821 4822 


General Chemistrl: 


Acidity mg/!.(1)CaC0 <1 <1
3 
Alkalinity mg/!. CaC03 510 940 

Chloride mg/!. 5,200 2,000 

Cyanide mg/! <0.02 <0.02 

Fluoride mg/!. 0.3 1.3 

Nitrate mg/!. N03-N 18 11 

pH 8.20 9.50 

Phenolics mg/! 0.04 0.02 

Residue: 

Filterable @ 180°C mg/!. 9,800 4,600 .... 

Specific Conductance jJmhos/cm 15,600 8,100 
@ 25°C 

Sulfate mg/! S04-2 120 55 

Metals: 

Aluminum mg/! <0.01 1.7(., Arsenic mg/! 0.015 0.017 

Barium mg/! 0.92 2.5 

Boron mg/! 0.53 0.42 

Cadmium mg/!. 0.001 0.002 

Calcium mg/! 140 140 

Chromium mg/!. 0.008 0.034 

Cobalt mg/! 0.035/0.034 0.017 

Copper mg/! <0.01 0.04 

Iron mg/! 0.15 5.6 

Lead mg/! 0.12 0.08 

Magnesium mg/!. 32 11 

Manganese mg/! 0.03 0.7010.70 

Mercury (Total) mg/!. <0.0002 <0.0002 

Molybdenum mg/!. 0.025 0.008/0.006 

Nickel mg/! 0.11 0.0410.04 

Potassium mg/! 19 12 

Selenium mg/! 0.011 0.020 

Silver mg/! <0.001 0.015 

Sodium mg/! 3,500 1,600 

Zinc mg/! 0.21/0.22 0.09 

(l)mg/!. milligrams per liter or parts per million.a 

(2)The indicated sample was analyzed in duplicate. 

http:0.21/0.22
http:0.0410.04
http:0.7010.70


TABLE 5 

PHYSICAL CHARACTERIZATION SUMMARY 
FOR UTAH INTE&~ATIONAL 

PROJECT NO. 85-8019 

SAMPLE 
IDENTIFICATION 

MOISTURE CONTENT 
% 

PERCENT SOLIDS 
% 

pH 
1 : 1 

4791 

4800 

4801 

4817 

11.0 

11. 6 

16.2 

16.7 

89.0 

88.4 

83.8 

83.3 

11.50 

12.00 

10.60 

9.20 

189 
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TABLE 6 


MATRIX SPIKE PERCENT RECOVERY SUMMARY 

FOR UTAH INTERNATIONAL
~ PROJECT NO. 85-8019 


PARAMETER PERCENT RECOVERY 

General Chemistrz: 

Chloride 95.31./98.0%/97.1%/95.3%/95.7% 
97.1%/100%/96.7%/98.7%/91.4% 

Cyanide 100%/128%/106%/94.4%/94.1%/91.8%/91.8%/ 
90.6%/94.1%/97.0%/100%/100%/97.0%/93.9% 

Fluoride 96.0%/100%/100%/96.0%/100%/96.0%/ 
104%/84.0%/96.0%/84.0%/100%/100% 

Phenolics 105%/105%/97.5%/102%/110%/100%/90.0%/97.5% 
103%/98.5%/100%/101%/101%/100%/101%/101% 

Sulfate 80.0%/105%/120%/120%/135%/135%/ 
....120%/90.0%/120%/120%/110%/120% 

Metals: 

Aluminum 94.4%/102%/106%/103%/88.0%/100%/94.0%/ 
84.0/%/93.0%/104%/79.0%/82.0%/94.0%/84.4% 

Arsenic 92.0%/78.0% 

Barium 101%/98.9%/100%/125%/109%/127%/115%/136% 

Boron 92.0/88.0%/100%/92.0%/80.0%/ 
60.0%/100%/82.0%/60.0%/60.0% 

Cadmium 110%/90.0% 

Calcium 102%/82.4%/113%/114%/111%/108%/ 
108%115%/110%/112%/112%/107% 

Chromium 78.0% 

Cobalt 97.6%/84.0%/100% 

Copper 100%/100%/100i. 

Iron 102%/95.6%/99.2% 

Lead 48.0%/48.0%/60.0% 

Manganese 130%/132%/131% 

Magnesium 103%/101%/98.0%/100%/101%/103%/ 
99.0%/99.0%/98.0%/98.0%/102%/1037­

Mercury (Total) 94.2i. 

Molybdenum 92.0%196.0%/100% 

Nickel 100%/99.6%199.6% 

Potassium 101%/107% 

Selenium 100% 

(., Silver 96.0% 

Sodium 100%/100%/99.0%/98.0%/101%194.0%/ 
95.0%/113%197.0%196.0%196.0%194.0% 

Zinc 101%198.0%1100% 
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TAIU.I~ 1 

SOIl. ANALYSIS SUNNAltY 
(lOR IT COl{PORA'rION/KN()XVIl.I.l~ 

PRO.JECT NO. 84-6045 
Jon NO. 8549.02 

SMIJ>I.E WENT I nCAT ION 

PARAMI~TER UN I'rs 1)-1 0-2 S-I S-2 S-3 5-4 S-S 

Cation Exchange Capacity 

Calcium 

mcq (l) 

100 g 

mg/kg(2) 

39 

3700 

24 

2800 

S2 

6500 

52 

70nO 

4l, 

5800 

59 

8600 

S3 

7700 

Magnesium mg/kg 190 520 660 570 520 380 410 

Potassium mg/kg 2',0 100 2',0 220 170 310 290 

.... 
1.0 

Sodium 

-
(l)meq/IOO g .. 

mg/kg 

mlll1cquivalents per one 

'1400 

hundred 

1100 3100 

I~rams of sample. 

2700 2400 2800 2l,OO 

(2)mg/kg" millIgrams per kilognlln or parts per million. 



TABLE 2 


EP TOXICITY LEACHATE SUMMARY 

FOR IT CORPORATION/KNOXVILLE 


PROJECT NO. 84-8045 

JOB NO. 8549.02 


SAMPLE IDENTIFICATION 

PARAMETER UNITS 4162 4163 4164 4165 

, 

Aluminum mg/ R. (1) 22 24 29 26 

Arsenic mg/R. 0.13/0.12(2) 0.08 0.12 0.21 

Barium mg/R. 0.14 0.30 0.20 0.40 

Boron mg/R. 4.2 6.611.0 5.4 4.4 

Cadmium mg/'1. 0.03 0.03/0.03 0.03 0-:04 

Calcium mg/R. 950 810 1000 1200 

Chromium mg/R. 0.09 0.10 O. 11 0.08/0.08 

Cobalt mg/R. 0.003 0.005 0.003 0.003 

Copper mg/R. 0.11/0.11 0.12 0.12 0.13 

Iron mg/R. 10/10 13 15 1.2 

Lead mg/R. 0.30 0.21 0.32 0.34/0.35 

Magnesium mg/R. 1.8 8.1 9.4 12 

Manganese mg/R. 1.7/1.1 2. 1 2.1 1.5 

Mercury mg/R. 0.0036 0.0025 0.0036 0.0029 

Molybdenum mg/R. 0.36/0.40 0.34 0.33 0.41 

Niekel mg/R. 0.16 0.13/0.13 O. 15 0.16 

Potassium mg/R. 1.8 2.0 1.9 2.0 

Selenium mg/R. 0.20 0.20 0.18 0.18 

Silver mg/R. 0.04 0.04 0.05 0.05 

Sodium mg/R. 9.9 10 9.5 13 

Uranium mg/R. 0.029 0.035 0.041 0.030 

Zinc mg/R. 0.21 0.20 0.18 0.21 
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(., 
TABLE 2 

(Continued) 

SAMPLE IDENTIFICATION 

PARAMETER UNITS 4770 4774 4785 4786 

Aluminum mg/ 1 (1) 23 26/26 25 20/20 

Arsenic mg/l 0.20 0.23 0.26 0.28/0.30 

Barium mg/l 0.48 0.49 0.39 0.41 

Boron mg/l 5.1 3.7 4.2 3.5/3.9 

Cadmium mg/l 0.03 0.04 0.04 0.04/0.03 

Calcium mg/l 1000 1200 920 1000,1200 

Chromium mg/l 0.05 0.09 0.07 0.06-10.06 

Cobalt mg/l 0.001 0.002 0.004 0.003/0.004 

Copper mg/l O.LO 0.11 0.12 0.11/0.LO 

Iron mg/l 5. 1 9.9 8.7 4.8/4.7 

Lead mg/l 0.33 0.36 0.37 0.28/0.27 

"

Magnesium mg/l 15 9.7 8.1 12/ 11 


Manganese mg/l 1 • 1 1.6 1.3 0.99/0.91 

Mercury mg/l 0.0004 0.0046 0.0044 0.0037/0.0019 

Molybdenum mg/1 0.31 0.44 0.44 0.34/0.35 

Nickel mg/l 0.14 0.15 0.14 0.11/0.07 

Potassium mg/l 1.8 1.6 1.6 1.7/2.0 

Sei-enium mg/l 0.18 0.24 0.24 0.25/0.22 

Silver mg/1 0.04 0.05 0.05 0.04/0.05 

Sodium mg/l 11 11 11 11/ 11 

Uranium mg/t 0.027 0.042 0.039 0.033/0.027 

Zinc mg/l 0.17 0.19 0.17 0.16/0.16 
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(., 
TABLE 2 

(Continued) 

SAMPLE IDESTIFICATION 

.. , 


PARAMETER UNITS 4789 4790 

Aluminum mg/i(l) 22 23/22 

Arsenic mg/i 0.26 0.26/0.20 

Barium mg/i 1.6/1.6 0.21/0.23 

Boron mg/i 4.2 4.4 

Cadmium mg/i 0.04 0.04/0.04 

Calcium mg/i 1000 1100/1200 

Chromium mg/i 0.05 0.06/0.08 

Cobalt mg/i 0.003 0.004/0.003 

Copper mg/i 0.11 0.12/0.10 

Iron mg/i 6.1 4.9/6.7 

Lead mg/i 0.32 0.31/0.29 

Magnesium mg/i 13/13 11/11 

Manganese mg/i 1.1 1.1/1.1 

Mercury mg/i 0.0025 0.0030 

Molybdenum mg/i 0.29 0.24/0.24 

Nickel mg/i 0.14 0.10/0.08 

Potassium mg/i 2.4 2.0/1.7 

Sei-enium mg/i 0.25 0.25/0.25 

Silver mg/i 0.04 0.05/0.05 

Sodium mg/i 11 11/10 

Uranium mg/i 0.021 0.027/0.026 

Zinc mg/i 0.17 0.16/0.15 

(1 )mg/ i = milligrams per Hter or parts per million. 

(2)The indicated sample was analyzed in duplicate. 

BLANK 1 

<1. 0 

<0.01 

0.02 

<0.1 

<0.01 

<1.0 

0.01 

<0.001 

0.03 

0.02 

<0.01 

0.03 

<0.01 

<0.0002 

0.03 

0.01 

<0.01 

<0.01 

<0.01 

0.13 

<0.001 

0.03 

BLA.."l'K 2 

<1.0 

<0.01 

0.02 

<0.1 

<0.01 

<l.0 

01'01 

<0.001 

0.03 

0.03 

<0.01 

0.04 

<0.01 

<0.0002 

0.02 

<0.01 

<0.01 

<0.01 

<0.01 

0.17 

<0.001 

<0.01 
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<- TABLE 3 

TOTAL METAL ANALYSIS SUMMARY 

FOR IT CORPORATION/KNOXVILLE 


PROJECT NO. 84-8045 

JOB NO. 8549.02 


SAMPLE IDENTIFICATION 

PARAMETER UNITS 4789 4790 

, 

Aluminum mg/kg( 1) 10,000 9,800/9,800(2) 

Arsenic mg/kg 17 14 

Barium mg/kg 190 230 

Boron mg/kg <10/<10 <10 

Cadmium mg/kg 0.24 0.24 

Calcium mg/kg 99,000/98,000 83,000/82,000 

Chromium mg/kg 12 13 

Cobalt mg/kg 8.5/8.5 7.5 

Copper mg/kg 13 13/13 

Iron mg/kg 4,400/4,400 4,500/4,500 

Lead mg/kg 5.0/5.9 5.9 

Magnesium mg/kg 820 820 

Manganese mg/kg 63/63 63 

Mercury mg/kg 0.30/0.37 0.25 

Molybdenum mg/kg 7.5 5.4 

Nickel mg/kg 6.3 4.3/5.3 

Potassium mg/kg 410 360/360 

Selenium mg/kg 6.4/6.6 7.8/7.6 

Silver mg/kg 0.15/0.15 0.15 

Sodium mg/kg 1,100/1,200 1,000 

Zinc mg/kg 22 22/22 

(l)mg/kg = milligrams per kilogram or parts per million. 

(2)The indicated sample was analyzed in duplicate. 
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PARAM":TER 

Chloride 

Cyanide 

Fluo['ide 

Nitrate 

Phenolics 

Residue: 
..... 
1.0 
0'1 Filte['ahle @ 180°C 

Sulfate 

f 

UNITS(I) 

mg/t 


mg/t 


mg/t 


mg/t N03-N 


mg/t 


mg/t 


mg/t S04- 2 


TAIlLE " 

EI' 'fOX I C [TV LEACIIATE SUMMARY 

FOR IT CORPORAT ION/ KNOXV I1.L1~ 


PROJECT NO. 84-8045 

JOB NO. 85/,9.02 


SAMPI.I~ 

4762 4763 476ft 

2. I 2.9 3.2 

(0.02 (0.02 (0.02 

1.9 1.8 I .5 

0.2 0.2 0.3 

0.0', 0.04 0.03 

3900 3900 4300 

1600 1400 1600 

II)J~NT[FICATION 

4765 

5.3/5.8(2) 

(0.02 

2.2 

0.3 

0.03 

4500 

1900 

4770 4774 

5. I 6. 1 

(0.02 (0.02 

2.7 I .8 

0.5 0.3 

0.03 0.29 

4100 4300 

1700 1800 

http:85/,9.02


(' 

p aJ~ e 2 


PARAMETER 

Chloride 

Cyanide 

Fluoride 

Nit rate 

Phenolics 

Residue: 

Filterable @ 180°C 
..... 
U) Sulfate 
...,J 

(I )mg/ 1 = mill igrams per 

(2)The indicated sample 

UNTTS(I) 


mg/l 


mg/t 


mg/l 


mg/l N03-N 


mg/l 


mg/l 


mg/l 504-2 


liter or parts 


was analyzcd in 


(' 


4785 


3.7 


<0.02 


I • 7 


0.3 


0.05 

4300 


1900 


per million. 

duplicate. 

TAHLE 4 

(Continucd) 


47A6 

5.3/5.6 

<0.02/<0.02 

2.2/2.4 

0.4/0.5 

<0.01/<0.01 

4000/3900 

IAOO/IAOO 

SAMPLr: 

47A9 

5.A 

<0.02 

3.0 

0.5 

0.03 

4100 


IAOO 


WgNTlFICATION 


4790 


6.9/6.6 

<0.02/<0.02 

3.0/2.9 

0.6/0.6 

0.02/0.02 

4100/3600 

IAOO/1600 

HLANK I 


<0.5 

<0.02 

<0.1 

<0. I 


0.03 

25 


<I 

r 


BLANK 2 


<0.5 

<0.02 

<0. I 


<0. I 


0.03 

22 


<I 
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SAMPLE 
IDENTIFICATION 

4762 


4763 


4764 


4765 


4770 


4774 


4785 


4786 


4789 


4790 


(l)The indicated 

TABLE 5 


SOIL ANALYSIS SUMMARY 

FOR IT CORPORATION/KNOXVILLE 


PROJECT NO. 84-8045 

JOB NO. 8549.02 


MOISTURE CONTENT PERCENT SOLIDS pH% % 

17.8 82.2 10.50 

24.2 75.8 9.25 

24.7 75.3 9.35 

21.8 78.2 9.40 

27.6 72.4 9.35 

19.2/20.8(1) 80.8/79.2 9.35 

15.9/14.6 84.1/85.4 9.35 

20.6 79.4 9.80 

24.5 75.5 9.15 

23.7 76.3 10.05 

sample was anayzed in duplicate. 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Franklin. T,=nneuft 615 79~-3596 

Knaxy,ile. Tenne,," 615 966·9761 
KingspOrt. Tenness" 615 239·5192 

Report No. _____ 

REPORT OF MINIMtT}! INDEX DENSITY OF SOILS 

ASTM D 4254-83 

Client I. T. Enviroscience Date October 5. 1984 

Project No. 8f1- 3105 Project Name &- Location iwo:.::.n=-=a~l~S'-lIo~i:.::l;,:;s~T:.:::e:.:::s:..::t:.=i~n:..:g,--...__~U:..1lt;j;jalo:,;h:.....oI~nwot:.lOeu;ro,\;n~a~t.... ~_ 

SPOIL SAMPLES 


This report includes the m1n~mum index density test results of samole SS-l 
as delivered by I. T. Enviroscience. These tests were conducted in accordance 
with ASTM D 4254-83, Method A. 

Sample: S-l 

Method: A 

Volume of Mold: 0.100 Ft3 

Specific Gravity: 2.55 

Minimum Index: 75.9 lbs./Ft3 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
franklin •. lenn'mH 61,5 794.3,596 

Kno~v,ile. Tennessee 01,5 966·9761 

Kingsport, T!!nneSlH 61,5 239.,5192 

Report No. -_,,_. _' ___ 

REPORT OF POROSITY AND PER..~EABILTY CALCULATIONS 

Client ___t.:...:.. '0:,:11.:,.'__ 	 __________ Date . - 'Se'O"t"ember;-~.--• ...:T:;..:.:......::C:.::o.:.r.::."o.::.or.:.a:..t:;.;~:;.;· '-_'-:..-_-_-_-_-_-_-_-_-_- - _=_ 

Project !'Io. 84-3!05 Project Name &: Location ---tJtcrh-In1:eTI1ational-Soils Testin2" ­

____________~SPwO~·IL. SAMPI::E 8-1 

Length = 2.45 in. Weight = 1.028 lbs. Specific Gravity.. 2.55 

Diameter .. 2.88 in. Moisture = 21.4% Total Volume = 0.00924 Ft3 

Weightw = 1.028 lbs. - 0.847 .. 0.181 lbs. 

Volume = 0.181 lbs./62.4 lbs./Ft3 .. 0.0029 Ft3 
w 

Volume .. 0.847 lbs./(62.4 lbs./Ft3) (2.55) = 0.00532 Ft3 
s 

Volume " 0.00924 Ft3-(0.0029Ft3 + 0.00532 Ft3) = 0.00102 Ft3 
a 

Volume " 0.0029 Ft3 + 0.00102 Ft3 = 0.00392 Ft3 
v 

e· 	0.00392" 0.737 
0.00532 

n - 0.00392 =- 42.4 % 
0.00924 

k· 0.6114 • 3.5 x 10-6 em/sec (@ 96.1% Compaction) 
175177 
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UTAH INTERNATIONAL SOILS TESTING NATURAL MOISTURE CONTENT- 3.7 % 
I. T. ENVIROSCIENCE 
SEPTEMBER 17. 1994 
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MOISTURE-DENSITY RELATIONSHIP 

DRY UNIT WEIGHT vs. WATER CONTENT 
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TEST METHOD. C.... 
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851 95.5 PCF 
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PROJECT NO. a 84-3105 

UTAH INTERNATIONAL 

SOILS TESTING 
I. T. ENVIROSCIENCE 

SEPTEMBER 17. 1984 
CONTROL TEST NUMBER. 5 

S-I/SPOIL 
NATURAL MOISTURE CONTENT. 3.7 % 
TEST PROCEDURE. ASTM D 698 

..n.. IIJISllI£ QIfI'BIT-~ 
21.2 1­

1M 11£ FJELD 	 GEOLOGIC ASSOCIATES. INC. 
_______ ~____ ~•• ~_~__ ...... __... _ • ___... ___ ... _ ... , ________', .. _ ... ~ __ 00' ~. ..,~ • _____ ._. ____ • _,, __,, ___• __....____.~ .... _ ...... ____.. _'••____ • _~ ...... , ....... - - ._.~ -. - - .-__0- --. - •••• - •• - ....-~-- •• _--------- ­



GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Fronklin, Tennl!1-' 615794.3.596 

Knoxvrile, Tennl!1.ee 615966.9761 
Kingsporf, Tennessee 615239.5192 

Report No. _____ 

REPORT OF MINIMUM INDEX DENSITY OF SOILS 

ASTI1 D 4254-83 

Client I. T. Enviroscience Date October 5, 1984 

Project No. 84-310 5 Project Name & Location _-=U.;:t=a~h-=I~n:..:t.;:e:.:r.::n::::a:..:t:.:i:..:o:.:n:.:a:.:I:......::S:..::o:..:::i:..:l:.:s::......:T:.:e:.:s::..:t:.::i:.:n.:.:k!::...---.;:~ 

SPOIL SAMPLES 


This renort includes the minimum index density test results of sample SS-2 
as delivered by I. T. Enviroscience. These tests were conducted in accordance 
with ASTI1 D 4254-83, Method A. 

Sample: S-2 

Method: A 

Volume of Mold: 0.100 Ft3 

Specific Gravitv: 2.60 

Minimum Index: 78.4 Ibs./Ft3 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Franklin. Tennessee 615 79.4·3596 

KnoxvIlle. Tennet ..... 015 966·9761 

K'I\9\l)Ort. Tennes\ee 615239·5192 

Report No. _____ 

REPORT OF POROSITY A..."ID PERMEABILTY CALCULATIONS 

Client I. T. Corooration Dde Seotember, 1984 

Project :-.Jo. 84-3105 Project Name &. Location Utah Inte!:'national Soils Testirl2 

SPOIL SA..'1PLE S-2 


Length= 3.15 in. Weight = 1. 382 lbs. Specific Gravity = 2.60 


Diameter =2.88 in. Moisture == 22.1 % Total Volume = 0.01187 Ft3 


Weightw == 1.382 lbs.-1.132 lbs. == 0.250 lbs. 


Volume = 0.250 lbs./62.4 lbs./Ft3 = 0.004 Ft 3: 

w 

Volume == 1.132 lbs./ (62.4 lbs./Ft3) (2.60) = 0.00698 Ft3 
s 

Volume == 0.01187 Ft3_0.00698 Ft3 == 0.00489 Ft 3 
v 

0.00489 ... 0.701e '" 
0.00698 


0.00489 .. 41.2 % 


(" 
n • 

0.01187 

0.786 - 1.66 x 10-6 cm/sec (@ 95.9% Compaction)k • 
473810.4 
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PROJECT NO.• a.-3105 SPOIL
UTAH INTERNATIONAL SOILS TESTING NATURAL; MOISTURE CONTENT- 5.2 I 
I.T. ENVIROSCIENCE 
SEPTEMBER 17. 19a. f 

SAMPLE. S-2 ~ 
DEPTH. NtA FT GEOLOG I C ASSOC I A TES. INC. 
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MOISTURE-DENSITY RELATIONSHIP 

DRY UNIT WEIGHT vs. WATER CONTENT 
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PROJECT NO.1 84-3105 
UTAH INTERNATIONAL 

SOILS TESTING 
I. T. ENVIROSCIENCE 

SEPTEMBER 17. 1984 
CONTROL TEST NUMBER, 6

tJ 
D.. 
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LABORATORY DIVISION 
Franklin, T~nn~u" 615 794·3596 
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Ki"'}sport, Tennesseoe 61 S 239·5192 


Report No. _____ 

REPORT OF MTNI:nN INDEX DENSITY OF SOU,s 

ASTM D 4254-83 

Client t. T. Envir.osc.ience Date October 5, 1984 

Project ~o. 84-31a5 Project Name & Location __.;;;U;.:t:.;:a:.:.h:....:I:.:.n:.:t:..::e:.:rn~a:.:t:.:i:.:o:.:n:.:a:.:l:....:S::..;:o::..:i:.:l:.;s:.....:T:.:e:.:s::.:t:.:l.:.;'n::.:2::...-",--_... 

SPOIL SA.'1PLES 

This report includes the ml.nl.mum index density test results of sample SS-3 
as delivered by I. T. Enviroscience. These tests were conducted in accordance 
with ASTM D 4254-83. Method A. 

Sample: S-3 

Method: A 

Volume of Mold: 0.100 Ft3 

Specific Gravity: 2.43 

Minimum Index: 83.4 lbs./Ft3 

208 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Fronklin, Tenne,," 615794.3596 

Knoxv.II", Tenn"ssee 615 966.9761 

Kingspor!, T "nn"ISH 615 239·5192 

Report No. _____ 

REPORT OF POROSITY AND PER..'1EABILTY CALCULATIONS 


Client I. T. COL~oLation 	 Date Se"OtembeL. 1984 

Project :-Jo. 84-3105 Project :-Jame &: Location Utah InteLnational Soils Testinz 

SPOIL SAMPLE S-3 


Length '" 3.00 in. Weight == 1.259 lbs. Specific Gravity'" 2.43 

Diameter = 2. 87 in. Moisture = 19.9% Total Volume = 0.01123 Ft3 

Weightw = 1.259 Ibs. - 1.050 Ibs. = 0.209 Ibs. 

Volume 0.209 lbs./62.4 Ibs./Ft3 '" 0.0033~·Ft3 
w ::II 

Volume - 1.050/(62.4) (2.43) == 0.00693 Ft3 
s 

Volumea := 0.01123-(0.00335 + 0.00693) = 0.00095 Ft3 

Volume = 0.00095 + 0.00335 = 0.0043 Ft3 
v 

e ;a 	 0.00430 .. 0.621 
0.00693 

n - 0.00430 • 38.3 7. 
0.01123 

k • 	 0.749 • 4.9 x 10-6 cm/sec (@94. 7% Compaction) 
154291.2 

http:Knoxv.II


N 
I-' 
0 

(' ,.,. (' 


GRAIN SIZE :ANALYSIS 
5 TAN 0 A R 0 5 I EVE o E 5 I G NAT ~ 0 N 5 , 


6 4 3 2 1.5 I. 75 .5.39
IITT ~I \lrn--rn-- --r-l}-r~r--?\O---T!flfR-I3f1-rfr~-]R-~~~rr~?P,-, -r- --r -- -r-----,-rrr --- -----r- --,-- ~100 

90 

f- 80 
:::r: 
C) 
....... 

w 70 
Jj::: 

>- 60m 
~ w, 50:z . 
....... 
LL 40 
I ­
:z 
u 
w 30 
~ 
ll.J 
(L 20 

-Il-rr 

-r~~~-~:-
~ l-._.---.


I 

::. 
I'-_.­

1_,6_____ ..____ 

\_. -- ­

._-\._-­
--.----~ 

~ 


,~ __ 1--1.... __------LLl._L.L.......l_L--...J.__._ 


500 100 10.0 1.0 

-1-: 1-; t· ­ t--- ­

i'l , 

._--.-! \--1--­

-.~ I~ 

I 
I 

.-L 

I 
~----1.-~~1_1 

·to 

o lorlJ 

" 

" 

~-, 

I, 

, , 

" 
LL.. L--1--1 I I , 

·-+-t-~ 

-.-. -.- '-1---1 

-t-I 1---. ­

.- ..-~-. 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 
O. 1 0.01 0.001 


GRAIN SIZE. MILLIMETERS 
-- - .-~~--- ---- ..-_..­

GRAVEL. SAND'1 .---- - ------1-------- SILT OR CLAY 
.t:Q~'!?L_ ___ __£!NL CQ..AR.~L _.!t~Q.!~_ _____________________--' 

PROJECT NO.1 B~-310S SPOIL 
UTAH INTERNATIONAL SOILS TESTING NATURAL 'MOISTURE CONTENT- ~.O I 
I. T. ENVIROSCIENCE 
SEPTEMBER 20, 19B~ 

i 
J 

SAMPLE. S-3 ~ 
DEPTH. N/A FT GEOLOG I C ASSOC I ATES. INC. 

-u 
en 
;0 
n 
en 
z 
-I 

n 
0 
:» 
;0 
(J) 
en 
;0 

CD 
-< 
:IE 
en 
t-1 

C1 
:::r: 
-I 



r 	 r (" 


t-.) .... .... 

MOISTURE-DENSITY RELATIONSHIP 
DRY UNIT WEIGHT vs. WATER CONTENT 
\\\ 	 I 

aJIVD OF um IAnRATlOtI 

aERO AIR VOIDS) flit 

RCIFIC GRAYITY OF. 

2.7S ' 

105 I':-'--t-~-L_-+--rl \. 

1 ... ¥ 1 " 

I~ 

85t----t---t--~-----~--+---~~~, 

PROJECT NO.1 84-3105 
I

UTAH 	 INTERNATIONAL , 
, SOILS TESTING 

I.T. ENVIROSCIENCE 
, , 

SEPTEMBER 20. 1984 
CONTROL TEST NUMBER. 7 

~ 

g 	 S-3/SPOIL 
.... NATURAL MOISTURE CONTENT. 4.0 %W TEST PROCEDURE. ASTM 0 698 
I ­.... TEST ~ETHOD. C
! 951 

>­
~ 

901 

Iwn.. art 1ENS1" I 1Pr1.. IIIISlUE aII1Df1' 

100.8 PCF 19. 4 % 

80 
0 5 10 15 20 25 30 35 

WATER CONTENT. PERCENT 

JIJlEe R£!ll.TB OF ntIS TEST WILL IE IJ9£D 
TO DE1'£RMJ tE ClJll'ACTJill f£RalfI'AID 
IN DE FIELD 	 GEOLOGIC ASSOCIATES. INC. 

http:R�!ll.TB
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Fronklin, Tennessee 615 794·3596 


Knoxville, Tennenu 615 966-9761 

Kingsport, Tennes_ 615 239·5192 


Report No. _____ 

REPORT OF MINIMUM INDEX DENSITY OF SOILS 

ASTM D 4254-83 

Client I.T. Enviroscience Date _..::O;,::c:;.,:t:,;:o.::;b.::;e,:.r...::;.,5.!..,...,:1:::..:9::.;;8:..4:...-_ 


Project !'lo. -8-4-3 1 a5 Project Narne & Location _-....:U::,.t:;.:a::.;h:.:.-I:;.:n:.:.,t:.;e:.;r::.;n;.:;a::,t:.;l.:.;·o:.;n:.::a:::.l:::...:::.So=.i::,l:::.s_T.::..;::.e:::.s.:,t;:;i.:.:n,:::.I!_",.--_
... 

SPOIL SAMPLES 


This report included the ml.nl.mum index density test results of sample SS-4 
as delivered by I. T. Enviroscience. These tests were conducted in accordance 
with ASTM D 4254-83. Method A. 

Sample: S-4 

Method: A 

Volume of Mold: 0.100 Ft3 

Specific Gravity: 2.56 

Minimum Index: 75.6 lbs./Ft3 

212 
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GEOL.OGIC ASSOCIATES. INC, 

LABORATORY DIVISION 
Fronklin. Tenneuee 615 794.3596 

KnollY; lie. Tennessee 0 I 5 966·97 6 1 
Kingtpcrt. TenneuH 615 239,5192 

Report No, _____ 

REPORT OF POROSITY AND PERMEABILTY CALCULATIONS 


Client Ir T. CornoratioR· Date ·-Set)tember;-1984 .. ­

Project No. 84-3105 Project Name &: Location __U.;t.;;;.ah",,--I;;:.;n_t...e...!';.;.!'.;.:.a;;.:;:t;.:i:.;;;O'n-,,=a_i-_'.::;.5o;;;;.1.;;:.;'l::.;s...-_T::..;e::.::s;;.:;:t;.:i;.;;;i'.l;.;;;I?:...· _,,__ 

SPOIL SAMPLE 5-4 


Length = 2.75 in. Weight = 1.146 lbs. Specific Gravity = 2.55 

Diameter = 2.84 in. Moisture = 20.4 % Total Volume =:; 0.01008 Ft3 

Weightw = 1.146 lbs. - 0.952 lbs. = 0.194 lbs. 

Volume = 0.194 lbs./62.4 lbs./Ft3 = 0.00311 Ft3 
w 

Volumes = 0.952/(62.4)(2.55) = 0.00598 Ft3 

Volume = 0.01008-(0.00311+0.00598) = 0.00099 
a 

Volume 0.00099 + 0.00311 = 0.0041::IIv 

O.OO·~] • 0.686e • 
0.00598 


0.0041 • 40.7 %
n • 
0.01008 

k - 0.686 5.4 x 10-6 cm/sec (@ 95.8% Compaction) -
127948.8 


http:0.952/(62.4)(2.55
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Franklin, T ennets" 615 794.3596 

Knoxville, TennetsN 615 966.9761 
Kingsport, Tennessee 615 239·5192 

Report No, _____ 

REPORT OF MINIMUM INDEX DENSITY OF SOILS 

ASTM D 4254-83 

Client I. T. Enviroscience Date ___0_c_t_o_b_e_r...;;.5":"...;;.1,;;.9.;.8_4_ 


Projed ~o. 84-3105 Project Name « Location ____li_t_a_h_I_n_t_e_r_n_a_t_l._·o_n_a_l_S_o_l._'l_s_T_e_s_t_l._·n....f,~_ 


CP'QU, SAME! ES 

This report includes the ml.nl.mum index density test results of sample SS-5 
as delivered by I. T. Enviroscience. These tests were conducted in accordance 
with ASTM D 4254-83. Method A. 

Sample: S-5 

Method: A 

Volume of Mold: 0.100 Ft3 

Specific Gravity: 2.55 

Minimum Index: 77.2 lbs./Ft3 
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GEOL.OGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Fronl.!in. Tenne ...... 615794.3596 

KnoxYlile. iennes_ 615966.9701 
Kingsport. Tennes_ 615 239·S192 

Report No. _'_'_.____ 

REPORT OF POROSITY AJ.'ID PER..'1EABILTY CALCULATIONS 

CHen t -- ;1.--T... · Go'!:'oor'a-t:-ion· .- , 	 Date _..:.Se..:.O't.::....::..;e;;,;!!l;;.:b;;.;;e;.:r...;.._-H.:.~.;:,.8;;:,.6...;,.'_-__ 

Project No. 84-3105 Project Name & Location Utah !nternatinnal' Soils' Testimr ....... 

SPOIL SA...'1PLE S-5 

Length = 3.15 in. Weight = 1.356 lbs. Specific Gravity .. __2_,_5_5_ 

Diameter .. 2.87 in. Moisture = 21.0 % Total Volume = 0.01179 Ft3 

Weightw = 1.356 Ibs.-1.121 lbs. = 0.235 Ibs. 

Volume = 0.235 Ibs./62.4 Ibs./Ft3 .. 0.00377 Ft3 
w 

1.121 Ibs./(62.4)(2.55)== 0.00705 Ft3 
Volumes == 


Volume .. 0.01179 Ft3 - (0.00377 + 0.00705) = 0.00097 Ft3 

a 

Volume " 0.00097 Ft3 + 0.00377 .. 0.00474 Ft3 
v 

e "" 	 0.00474 "" 0.672 
0.00705 

n· 	0.00474· 40.2 % 
0.01179 

k - 0.786 - 4.4 x 10-6 cm/sec (@94.0% Compaction) 
180336.3 

http:Ibs./(62.4)(2.55
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Franklin, Tennessee 615 794.3596 

Kno.ville, Tennessee 615 966·9761 
Kingsport, Tennessee 615239·5192 

Report No. _____ 

REPORT OF MINIXUM INDEX DENSITY OF SOILS 

ASTM D 4254-83 

Client I. T. Enviroscience Date --=:S:.,:e:.;:p:.:t:,;:e=m:.:::;b=e.:.r-.:.1;:.,8.!..,....:.,19;;,,;8:.4,;....._ 


Project No, 84-3105 Project Narne & Location _......;:U;.,.;t:,;:a:,;:h.:...,:I::n:.,;t:,;:e:,;:r:.:;n;;;:a:.;t:.;i:.;o;,.:n::,:a:.;l:....,:S:.,:o:.:i:.;l:.:s:....;T:.;e:.:s;;,,;t:.:~:.:.n;:Jgi.--."._
.... 

This report includes the minimum index density test results of samples D-1 and 
D-2. as delivered by I. T. Enviroscience. These tests were conducted in 
accordance with ASTM D 4254-83. Methods A and B. 

Sample: D-1 

Method: B 

Volume of Mold: 0.100 ft 3 

Specific Gravity: 2.58 

Minimum Index: 88.6 PCF 

Sample: D-2 

Method: A 

Volume of Mold: 0.100 ft 3 

Specific Gravity: 2.48 

Minimum Index: 92.5 PCF 

220 
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GEOLOGIC ASSOCIATES. INC. 

LP.BORATORY DIVISION 
Franklin. Tennes_ 615 794-3596 


Knoxville. Tennessee 615966·9761 

Kingsport, Tennes_ 615239·5192 


Report No. _____ 

REPORT OF POROSITY AND PERMEABILTY CALCULATIONS 

Client I. T. Corooration Date September, 1984 

Project ~o. 84-3105 Project Name & Location Utah International Soils Testing 

Sample D-l Overburden 

Length = 2.63 in. Weight = 1.161 lbs. Specific Gravity = 2.60 

Diameter = 2.88 in. Moisture = 17.2 % Total Volume = 0.00991 Ft3 

Weightw = 1.161 lbs. - 0.9906 lbs. = 0.1704 lbs. 

Volume = 0.1704 lbs./62.4 lbs/cu.ft. 0.002'73 Ft3 
w 

Volumes = 0.9906 lbs./(62.4 lbs./cu.ft.) (2.60) = 0.0061 Ft 3 

Volume = 0.00991 (0.00273 + 0.0061) = 0.00108 Ft3 
a 


Volume = 0.00991 - 0.0061 = 0.00381 Ft3 

v 

e =	0.00381 = 0.625 
0.0061 

n = 0.00381 = 38.5 % 
0.00991 

~ 
k=0.6563 5.03 x 10-7 em/sec== 

1305830.4 

http:lbs./cu.ft
http:lbs/cu.ft
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REPORT OF MINIMUM INDEX DENSITY OF SOILS 


ASTM D 4254-83 


Client I. T. Enviroscience Date September 18, 1984 

Project No. 84-3105 Project Name & Location __U;...t;...a;...h;.;.....I;;.n......;.t;;.e;;.r.;.;n..;;;a...;;t..;;;i...;;o..;;,n;...;;a;...;;l;;."".;S:;..;o:;..;i;;.;l;;.;s;;."..T;;.e;;.;;.s..;;,t,::in~g;.;.....__ 

This report includes the minimum index density test results of samples D-1 and 
D-2, as delivered by I. T. Enviroscience. These tests were conducted in 
accordance with ASTM D 4254-83, Methods A and B. 

Sample: D-1 

Method: B 

Volume of Mold: 0.100 ft 3 

Specific Gravity: 2.58 

Minimum Index: 88.6 PCF 

Sample: D-2 

Method: A 

Volume of Mold: 0.100 ft 3 

Specific Gravity: 2.48 

Minimum Index: 92.5 PCF 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Franklin, Tennessee 61.5 794·3.596 

Knoxville, Tennen .. 61.5 966·9761 
Kingsport. Tennessee 615239• .5192 

Report No. _____ 

REPORT OF POROSITY AND PERMEABILTY CALCULATIONS 


Client I. T. Corporation Date September. 1984 

Project ~o, 86-3!05 Project Xame &: Location Utah International Soils Testing 

Sample D-2 Overburden 

Length = 2.66 in. Weight = 1.192 lbs. Specific Gravity = 2.5 

Diameter = 2.88 in. Moisture '" 15.3 % Total Volume = 0.0100 Ft3 

Weightw = 1.192 lbs. - 1.034 = 0.158 lbs. 

Volume = 0.158 lbs./62.4 lbs./cu.ft. '" 0.00663 Ft 3 
w 

Volume '" 1.034 lbs./(62.4 lbs./cu.ft.) (2.50) = 0.00663 Ft3 
s 


Volume = 0.0100 (0.00253 + 0.00663) = 0.00084 Ft3 

a 

0.01 - 0.00663 0.00337 Ft3 
Volume = v 

e = 	0.00337 '" 0.508 
0.00663 

n = 0.00337 = 33.7 % 
0.010 

~ 
k = 0.6524 3.4 x 10-7 em/sec-

1919232 

http:lbs./cu.ft
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MOISTURE-DENSITY RELATIONSHIP 	 , 
DRY UNIT WEIGHT 	 vs. WATER CONTENT 

I 
PROJECT NO.1 84-3105 

aJWES IF 18 SATlItATIIII UTAH INTERNATIONAL~ 
aERO AIR VOIDS) fill SOILS TESTING 

SPECIFIC GRAYllY IF. I. T. 	 ENVIROSCIENCE 
I ... 	 2.75 

SEPTEMBER 14. 1984 

CONTROL TEST NUMBER. 4 


" 

D-2/0VERBURDEN 
I'\. 	 NATURAL MOISTURE CONTENT. 5.6 % 

TEST PROCEDURE. ASTM D 698 
TEST METHOD. C 

, 

''', I" 
j 

MAXI.. lIlY IENSllY 

~ .__.-..._~~"_1~~~_··-_] ! 

108.0 PCF 
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WATER CONTENT. PERCENT 

IIJT£I 	 RE!U.1S IF lIUS TEST IIU. .: USED 
TO IElSIIIIE aJPACTIIII PERCENTAGES 
IN 11£ fIELD 	 GEOLOGIC ASSOCIATES. INC. 
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PROJECT NO.1 84-3105 OVERBURDEN
UTAH INTERNATIONAL SOILS TESTING NATURAL MOISTURE CONTENT- 5.6 %
I. T. ENVIROSCIENCE 
SEPTEMBER 14. 1984 
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DEPTH. N/A . FT GEOLOG Ie ASSOC I A TES. INC. 



GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Fronklin. Tenne".. 613 19,,·3596 

KnoltYille. Tenne ..ee 615 966·9761 

Report No. _____ 

REPORT OF MINIMUM INDEX DENSITY OF SOILS 

ASTM D 4254-83 

Client I. T. Enviroscience Date September 18. 1984 

Project No. 84-3105 Project Name & Location Utah International Soils Testing__~~~~~~~~~~~~~~2-____ 

This report includes the mlnlmum index density test results of samples PP-l and 
PP-2. as delivered by I. T. Enviroscience. These tests were conducted in accordance 
with ASTM D 4254-83. Methods Band C. 

Sample: PP-l Fly ash 

Method: C 

Volume of Mold: 0.100 ft 3 

Specific Gravity: 1.89 

Minimum Index: 60.6 PCF 

Sample: PP-2 Bottom ash 

Method: B 

Volume of Mold: 0.100 ft 3 

Specific Gravity: 1.92 

Minimum Index: 41.8 PCF 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Franklin. Tennessee 615 794.3596 

Knoxvilie. Tennessee 615 966·9761 
Kingsport. Tennessee 615239·5192 

Report No. _____ 

REPORT OF POROSITY AND PERMEABILTY CALCULATIONS 

Client I. T. Corporation Date September, 1984 

Project ~o. 84-3105 Project Name & Location Utah International Soils Testing 

Sample PP-1 Fly Ash 

Length = 2.41 in. Weight = .6944 lbs. Specific Gravity = __~1~.~9~0_ 

Diameter 2.88 in. Moisture = 21.2 % Total Volume = 0.009054 Ft3 

Weightw == 0.6944 - 0.5729 = .1215 lbs. 

Volume = 0.1215 lbs/62.4 PCF == .001947 Ft3 
w 

Vclume = 5729 lbs/(62.4) (1.8) = .004832 Ft3 
s 

Volume = 0.009054 (.001947 + (.004832) .002275 Ft3 
a 

Volumev = 0.009054 - 0.004832 0.004222 

e =	0.004222 = 0.8737 
0.004832 

n == 	 0.004222 == 46.6 % 
0.009054 

k "" 	 0.6014 .. 1.36 x 10-4 cm/sec 
4437.5 
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PROJECT NO•• 84-3105 FLY 	 ASH
UTAH INTERNATIONAL SOILS TESTING NATURAL MOISTURE CONTENT- 16.4 %
I.T. ENVIROSCIENCE 
SEPTEMBER 14. 1984 t 

SAMPLE. PPI ~ 
DEPTH. N/A FT GEOLOG I C ASSOC I A TES. INC. 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY OIVISIC,,", 

Fr."....". T .... "~H.. e '1~ 7!~ ·l~;\ 

K"o","~. TenneHu 'I~ ~1~·71ll 

~OO.lf"I"S,,.He. Jo<rl'tt'-'lc"'Y ~02 aa6·,:72! 

LABORATORY TEST - MOISTURE DENSITY RElATIONSHIP 

CtrENT: _..:::I...::.•..:T...;:.--=E;.:;n:..;v.=i:,:r.=o.=s.=c.=i:.,e_n_c_e______ DAT~ September 4, 1984 


PROJECT: Utah International Soils Testing 


SAMPLE LOCATION: _...JPuP...!!#....:!:l---._______________________ 


SAMPLE DESCRIPTION: --1:F~J¥y...-l;3.ASi::Lihu--______________________ 


Tf:5T METHOD: ASTM u6gS-7S Method A 

MOISTURE DENSITY RELATIONSHIP 
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10 15 

MOISTURE CONTENT c~/o BY' WEIGHT 

OPTIMUM MOISTURE: _....:1""'9...::.•....;.4___% BY WE IGHT FIEl.!) Me/STURE 0.4 % 

MAX DRY DENSITY 
LAB TEST BY: 

69.6 LES/CU. FT. BY WEIGHT 

REN.ARKS: 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Franklin. Tenne".. 6105 79"·30596 

Knonille. Tenne".. 6105 966·9761 

Report No. _____ 

REPORT OF MINIMUM INDEX DENSITY OF SOILS 

ASTM D 4254-83 

Client I. T. Enviroscience Date September 18. 1984 

Project No. 84-3105 Project Name & Location Utah International Soils Testing
---~~~~~~~~~~~~~----

This report includes the m~n~mum index density test results of samples PP-1 and 
PP-2, as delivered by I. T. Enviroscience. These tests were conducted in accordance 
with ASTM D 4254-83. Methods Band C. 

Sample: PP-1 Fly ash 

Method: C 

Volume of Mold: 0.100 ft 3 

Specific Gravity: 1.89 

Minimum Index: 60.6 PCF 

Sample: PP-2 Bottom ash 

Method: B 

Volume of Mold: 0.100 ft 3 

Specific Gravity: 1.92 

Minimum Index: 41.8 PCF 
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GEOL.OGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Franklin. Tenlltlssee 61.5 794.3.596 

KnoxvIlle. Tenness" 61.5 966-9761 

Kingsport. Tennessee 61.5 239-.5192 

Report No. _____ 

REPORT OF POROSITY AND PER..t.1EABILTY CALCULATIONS 

Client I. T. Corooration Date Seotember. 1984 

Project ~o. 84-3105 Project Name eX Location Utah International Soils Testir:.g 

PP-2 Bottom Ash 

Length :: 2.50 in. Weight :: 0.6618 lbs. Specific Gravity = 1.92 

Diameter 2.8S in. Moisture :: 41.0 % Total Volume :: 0.009392 Ft3 

0.661S - 0.4694 :: 0.1924 lbs. 

Volume = 0.1924 lbs./62.4 lbs./Ft3 :: 0.0030S' Ft3 
'IN 

Volumes :: 0.4694 lbs./(62.4) (1.92) 0.00392 Ft3 

Volume :: 0.009392 - (0.00308 +0.00392) = 0.00239 
a 

::Volume :: 0.009392 - 0.00392 0.005472 
v 

e = .005472 = 1.396 
.00392 

n =.005472 = 58.3 % 
.009392 

k =0.6239 = 2.35 x 10-4 cm/sec 
2654.2 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 

Fr.""',,,. T~""'~,,...e 61~ 1~.·H~' 

K"6,,,"~. Tenne"e~ 61 ~ ~71·nll 

P-tcO"''''~vfll._ f"tet"t""c"'y S02 88t)·~;2! 

LABORATORY TEST - MOISTURE DENSITY RELATIONSHIP 

Cl1EN~ __-=I~.~T~.-=E~n_v~i_r_o_s_c_i_e_n_c_e_________ OAT~ September 6, 1984 

PROJEC~ __~U~t~a~h~I~n~t~e~r_n~a_t_i_o_n_a_l__S_o_i_l_s__T_e_s_t_i_n_g________________________________ 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISICN 
Franklin. Tenneu," 01.5 794.:35,6 

Kno~vllI ... T .. nneu.... 61.5 966·9761 


KinglPOr!. T .. nneu.. e 61.5 239 . .5192 


Report No. _____ 

REPORT OF XINIMtTM 	 INDEX DENSITY OF SOILS 

ASr.1 D 4254-83 

Client I. T. ::n'!i~oscience 	 Date Octpber 18, 1984 
.... 

Project >io. 84-3105 Project :-.lame &:. Location Utah Inter!1ational Soils Test:'~2 
------~----~~--~~~~~--~-----

This ~eport includes the ~n~~um index density test results of sample C-1 
as delivered by I. T. Enviroscience. These tests were conducted in accordance 
with ASTM D 4254-83. Method A. 

Sample: C-1/Seam U8-North 

Method: A 

3Volume of ~old: 0.100 	Ft. 

Specific Gravity: 1.48 

3
Minimum Index: 48.1 	lbs/ft. 
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PROJECT NO.a 84-3105 COAL SAMPLE C-I/SEAM NO.8
UTAH INTERNATIONAL SOILS TESTING REMARKS. SPECIFIC GRAVITY-I. 48
I. T. ENVIROSCIENCE CORPORATION 

OCTOBER 18.1984 J 


TEST PIT. Cl SAMPLE. S8 ~ 

DEPTH. N/A FT GEOLOG I C ASSOC I A TES. INC. 
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GEOl.OGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Fronkl.n, TenneUH 0 15 794.J5~6 
KnO'~IUe, Tenn....ee 615966.9761 
King,pOrl, Tenneuee 6152:::9·5192 

Repert No. ______ 

REPORT OF MI~I~JM I~EX DENSITY OF SOILS 

AST.·! D 4254-83 

Client 1. T. Envi!'oscience Date October 18, 1984 

Project ~o, 84-3105 Project Name & Location Utah Ir:.te!'n<!tional Soils Test:':;z 
--~~~~~~~~~~~~~-----

This report includes the ~n~oum index density test results of sample C-2 
---:-.;;;.....;~---

as delivered by I. T. Enviroscience. These tests were conducted in accoraance 
with ASTX D 4254-83. Method A. 

Sample: C-2 

Method: A 

3Volume of Mold: 0.100 ft. 

Specific Gravity: 1.51 

Minimu~ Index: 49.9 lbs/ft. 3 
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PROJECT NO•• 9~-3105 COAL SAMPLE C-2/SEAM NO.2
UTAH INTERNATIONAL SOILS TESTING REMARKS. SPECIFIC GRAVITY-l.51
I.T. ENVIROSCIENCE CORPORATION 
OCTOBER 19.199~ -I 

TEST PIT. C2 SAMPLE. S2 ~ 

DEPTH. N/A FT GEOLOG I C ASSOC I A TES. INC. 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY D!V!SION 
Fron_lln. Tenneu...... 01 S 794.:1.516 

Knoxville. TenneuM 615 ;66.9761 

KingsporT. renneuee 6152:19-5192 

Report No. _____ 

REPORT OF MINI:fIJ!1 INDEX DENSITY OF SOILS 

ASTI1 D 4254-83 

Date October 18. 1984Client 

Project ~o_ 84-3105 Project ~ame & Location Utah l:1ternational Soils Testi:::12: 
--~~~~~~~~~~~~~-----

--ll::..-..:....-____This report includes the ~n1aum inde~ density test results of sample C-3 
as delivered by I. T. Enviroscience. These tests were conducted in accordance 
with ASTM D 4254-83, Method A. 

Sample: C-3, Seam #4 

Method: A 

3
Volume of Mold: 0.100 ft. 

Specific Gravity: 1.46 

3Minimum Index: 50.3 lbs/ft. 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 

Fro"kli", r"""'I"" 615 794.3.5 96 
Knox.., II" , r""""..",, 615 966.9761 
King'port, r""""U" olS 239·5192 

Report No. _____ 

REPORT OF MINI:1Ll)! !}l1)EX DENSITY OF SOILS 

ASTIl D 4254-83 

Client Date October 18, 1984 

Project :-So, 84-3105 Project :-Same & Location Utah International Soils Testi:u; 
--~~~~~~~~~~~~~~~-----

This renort includes the rn1n~~um index density test results of sample C-4 
as delivered by 1. T. Enviroscience. These tests were conducted in accordance 
with ASTM D 4254-83, Method A. 

Sample: C-4/Seam #3 

Method: A 

3Volume of Mold: 0.100 ft. 

Specific Gravity: 1.55 

3Minimum Index: 53.8 lbs/ft. 
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'I I.PROJECT NO.1 84-3105 . COAL SAMPLE C-4/SEAM NO.3
UTAH INTERNATIONAL SOILS TESTING I:REMARK$:.' SRECIFIC GRAVITY-I. 55 
I. T. ENVIROSCIENCE CORPORATION 

OCTOBER 18.1984 r i 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
F,ankion, T "nn",,", 0 1 5 794.:J!96 

Kna,vlile. T"nnessel! 615 i66·i761 

Kingsp",I. Tenness", .;15 239·5192 

Report No. ______ 

REPORT OF MINIMl~ INDEX DENSITY OF SOILS 

ASTI! D 4254-83 

Client I. T. "=.:nv'..!'oscienC9 Date __o_c_t_o_b_e_r_l_8...;.._1.;..9_8_4__ 

Project ~o. 84-3105 Project Name & Location Utah International Soils Testi:!';; 
--~~~~~~~~~~~~~~~-----

This report includes the ~n~oum index density test results of sample C-5 
--~-----as delivered by I. T. Enviroscience. These tests were conducted in accordance 

with ASTM D 4254-83, Method A. 

Sample: C-5/Seam #7 

Method: A 

3 
Volume of Mold: 0.100 ft. 

Specific Gravity: 1.45 

3Minimum Index: 54.5 lbs/ft. 
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PROJECT NO•• 84-3105 COAL SAMPLE C-5/SEAM NO.7
UTAH INTERNATIONAL SOILS TESTING REMARKS.SPECIFIC GRAVITY-I. 45
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GEOL.OGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
FranKlin, T "nn",,_ 0 1 S 794·3596 

KnOltV.il .. , Tenne..ee 61 S 966.9761 

King.parl, Tennellee 61S 'Z:J?·Sln 

Report No. _____ 

REPORT OF MINIMLT!1 INDEX DENSITY OF SOILS 

ASr.1 D 4254-83 

Client T. T. Enviroscience Date October 18, 1984 

Project ~o. 84-3105 Project Name & Location Utah International Soils Testi:12 
-~--~~~~~~~~~~~~~-----

This report includes the ~n~Dum index density test results of sample C-6 
as delivered by I. T. Enviroscience. These tests were conducted in accordance 
with ASr.1 D 4254-83, Method A. 

Sample: C-6/Seam U8-South 

Method: A 

3Volume of Mold: 0.100 ft. 

Specific Gravity: 1.53 

Minimum Index: 58.7 Ibs/ft. 3 
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PROJECT NO.1 84-3105 COAL SAMPLE C-6/SEAM NO.8-SOUTH 
UTAH INTERNATIONAL SOILS TESTING REMARKS. SPECIFIC GRAVITY-I. 53 
I. T. ENVIROSCIENCE CORPORATION 

OCTOBER 18. 1984 J 


TEST PIT. C6 SAMPLE. S8 ~~ 

DEPTH. N/A FT GEOLOG I C ASSOC I A TES. INC. 
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GEOL.OGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Franklin. re""ess.... 015794·3596 

Knoov,lIe. re"neu.... 015966.9761 

Kingsport. re"ne".... 0152:;)9·5197 

Report No. _____ 

REPORT OF MINlmrM INDEX DENSITY OF SOILS 

ASTI1 D 4254-83 

Client 1. T. Enviroscience Date October 18. 1984 

Project ~o. 84-3105 Project Name & Location Utah International Soils Testinz 
--.~~~~~~------~~~~~~-----

This report includes the minimum index density test results of sample C-7 
-~------as delivered by I. T. Enviroscience. These tests were conducted in accordance 

with ASTM D 4254-83, Method A. 

Sample: C-7, Seam #6 

Method: A 

3
Volume of Mold: 0.100 ft. 

Specific Gravity: 1.50 

Minimum Index: 57.4 Ibs/ft. 3 
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PROJECT NO.• 84-3105 COAl SAMPLE C-7/SEAM NO.8 
UTAH INTERNATIONAL SOILS TESTING REMARKS. SPECIFIC GRAVITY-l.50 
I.T. ENVIROSCIENCE CORPORATION 

OCT08ER 18.1984 J 


TEST PIT. C7 SAMPLE. 56 ~ 

DEPTH. N/A FT GEOLOG I C ASSOC I A TES. INC. 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Fron;'l,n, Tenne,," 615 794·3596 


Kno••"le, Tenne"e.. I) 15 966·?7~ 1 


Kingsport, Tennessee 615239·5192 


Report No. _____ 

REPORT OF MI~I~rL:t 	 ImJEX DENSITY OF SOILS 

ASTIr D 4254-83 

Client 1. T. ~nviroscience 	 Date January, 1985-'-----'----­

Project ~o. 85-3014.- Project Name &: Location __...::l....:Tt..:;a=..:h..:....T.=..'-n~t=.e..:.r.:.:~~a;..::t'-ili..::o:..:.n.:..:.a::..:l::........:S.:..:o:::,;~::..·l=-=:.s--=-T=.e.;;:s..=t..;::.'-'":;:..;;z"--__ 


This report includes the m~n~mum index density test results of sample 4 762 ~~~~) 
as delivered by I. T. Enviroscience. these tests were conducted in accordance 
with ASTM D 4254-83, Method A. 

Sample: Fly Ash Sample No. 4762 

Method: A 

V 1 f ~,~ 0.'_00o ume 0 _.0 __ : 	 Ft3 

Specific Gravity: 2.16 

Mini~um Index: 48.9 	 lbs./Ft 3 

250 



251 


GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
FranKlin, T"nn,mH 615 794-3596 


Knoxv.il", T""""UH 615966·9761 

Kingsport, T"nn"UH 615 239·5192 


Report No. _____ 

REPORT OF POROSITY A...~ PER..11EABILTY CALCULATIONS 

Client I. T. Cornoration Date _..:::J..:::a::;n:.:;u:.:;a:.:r~v...z,-...:1...::9..:::8..:::S;..·___ 


Project No, 85- 3014 Project Name &. Location _...;;U;.::t:..::a::.:;h~I;.:.n:..:t:..::e:.:r:.:;n:.:;a:.:t;..::::':.:o:..:.n:.:;a;..::l::......::S:.:o;..::i::.;:l::..:;s::.......;T::..:;e:.:s::..::t;..::i:;.;.:":.:;_...=--_....__ 


Fly Ash Sample ~Q. 4767 

Length = 3 00 in. Weight = 0.985 lbs. Specific Gravity = 2.16! 

Diameter = 2.8 in! Moisture = 28.2 i. Total Volume = 0.0107 Ft3 

Weightw = 0.985 lbs. - 0.768 lbs. = 0.217 lbs. 

Volume = 0.217 lbs./62.4 lbs./Ft3 = 0.00348 Ft3 
w 

Volume = 0.768 lbs./(62.4)(2.16) = 0.00570 Ft3 
s 

Volume = 0.0107 Ft3 - (0.00348 + 0.00570) 0.00152 Ft3 
a 

Volume = 0.0107 Ft3 - 0.00570 Ft3 = 0.005 Ft3 
v 

e ... 	 0.005 = 0.877 
0.0057 

n - 0.005 • 46.7 % 
0.0107(., 

k .. 1.1 x 10-5 em/sec 
NOTE: All permeabilities calculated on samples remolded to 95 ~ 1% compaction 

as determined by the standard Proctor (AST~ D 698-78). 

http:lbs./(62.4)(2.16
http:Knoxv.il
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PROJECT NO.• 95-3014 FLY ASH SAMPLE NO. 4762 
UTAH INTERNATIONAL SOILS TESTING NATURAL MOISTURE CONTENT- 24.2 % 
I.T. CORPORATION REMARKS. 
JANUARY 29.1995 oJ 

TEST PIT. 1 SAMPLE. 2 ~ 

DEPTH. N/A FT GEDLDG I C A DC I A TES. INC. 
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GEOLOGIC ASSOCIATES. INC. 

LA aORATOR" !:)IVI 5 ICN 

Kncxvi I Ie, Tennessee (615)-~~5-~:61 

LABORATORY TEST ­ MOISTURE DENSITY RELATIONSHIP 

CLIENT: T. T. Corporation DATE:: _-=J:..;a:.:.n::..;;u::..;;a;;.;;r;....:y~.:........;1~9~8~5___ 
PROJECT: Utah International Soils Testing 

SAMPLE LOCATION: Four Corners Power Plant 

SAMPLE DESCRIPTION: Flv ash sample 4762 

nST METHOD: ASTM D 698-78 Method A 

MOISTURE DENSITY RELATIONSHIP 
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MOISTURE CONTENT % BY WEIGHT 
OPTIMUM MOISTURE: 28.6 % BY WEIGHT FIELD MOISTURE 24.2 % 

MAY. DRY DENSITY _ ....7""'5.!..:.6~_-l.tBS/CU. FT. BY WEIGHT 
~8~ST8Y: 

REMARKS: 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Fronkiin. Tennen ... 615 794-3596 


Kno.·...I .. , T<!nneu"" 615 966-?7~1 


I(ingscorl. T<!n"eH"" 615 2J9-5192 


Report No. _____ 

REPORT OF MI~I:n;r:1 D.TOEX D~SITY OF SOILS 

ASTM D 4254-83 

Client T. T. E~viroscience Date January, 1985 ' 


Project ~o. 85-3014_ Project ~ame & Location ... ........T""_::t:.:.......... t""i-"o""n.:;:a......... •.:.'!___
__....:;t'-'Tt a"'h ~e a... 1 S""'o:..:i::...:l::...:s~T:...;e::..;s=-t=--:..!':..:..,..=-_".,........ 


This report includes the tlUnJ.mum index density test results of sample 4763 sUI .:"* 2­
as delivered by I. T. Enviroscience. These tests were conducted in accorriance 
with ASTM D 4254-83, Method A. 

Sample: Fly Ash Sample No. 4763 

Method: A 

Volume of Mold: O.~OO Ft3 

Specific GraVity: 2.21 

Minimum Index: 44.7 Ibs./Ft 3 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Franklin. Tennessee 61 ~ 794-3~96 

Knoxvrile. Tennessee 61 ~ 966-9761 

Kingsport. Tennessee 61 ~ 239·5192 

Report No. _____ 

REPORT OF POROSITY Al."ID PER...'1EABILTY CALCULATIONS 

Client I. T. Coruoration Date _-=J-=a;.;.;n:..=u:..=a:..=r~v....z'-.:;1~9....;;8;.;:;5_·___ 

Project ~o. 85-3014 Project ~ame & Location Utah International Soils T~sti~~ 
--~;.;:;;.;.;~~~~~~~~~~~~~~~-------

F1v Ash Samu1e No. 4763 

Length = 2.20 in. Weight = 0.661 lbs. Specific Gravity = 2.21 

Diameter = 2.8 in. Moisture = ?6? % Total Volume = O. 0078 Ft3 

Weight'W' = 0.661 1bs. - 0.524 1bs. 0.137 1bs. 

Vo1ume'W' = 0.137 1bs./62.4 1bs./Ft3 = 0.0022 F~3 

Volume 0.524 1bs./(62.4 1bs./Ft3) (2.21) = 0.0038 Ft3 
s 


Vo1ume = 0.0078 Ft3 - (0.0022 + 0.0038) = 0.0018 Ft3 

a 


Vo1ume 0.0078 Ft3 - 0.0038 Ft3 = 0.0040 Ft3
= v 

e = 	0.0040 = 1.053 
0.0038 

n .. 	 0.0040 - 51.3 % 
0.0078~. 

k .. 7.6 x 10-6 em/sec 

NOTE: 	 All permeabi1ities calculated on samples remolded to 95 ± 1% compaction 
as determined by the standard Proctor (ASTM D 698-78). 
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PROJECT NO.• 85-3014 FLY ASH SAMPLE NO. 4763
UTAH INTERNATIONAL SOILS TESTING NATURAL MOISTURE CONTENT- 31.8 I
I. T. ENVIROSCIENCE REMARKS. 
JANUARY 28. 1985 
TEST PIT. 1 SAMPLE. 3 ~ 
DEPTH. N/A FT GEOLOG I C ASSOC I ATES. INC. 



GEOLOGIC ASSOCIATES. INC, 

LABORATORv OIVI<;ION 

Knoxvi lie, Tennessee (615)-::6e.-~761 

LABORATORY TEST - MOISTURE DENSITY RELATIONSHIP 

CLIENT: I. T. Corporation DAT~ __~J~a~n~u~a~r~v~,~1~9~8~5______ 
PROJECT: __~U~t~a~h~I~n~t~e~r~n~a~t~i~o~n~a~l~S_o~i_l_s__T_e.s__t_i_n~g________________________________ 

SAMPLE LOCATION: ____~F~o~u~r~C~o~r~n_e_r~s__P_o_w_e.r___P_l_a_n_t____________________________ 

SAMPLE DESCRIPTION: Fly ash sample 4763 
nST METHOD: ASTM D 698-78 Method A 

MOISTURE DENSITY RELATIONSHIP 
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MOISTURE CONTENT % BY WEIGHT 

OPTIMUM MOISTURE: 26. 1 % BY WEIGHT FIELD MOISTURE 31 .8 % 

BY WEIGHTMAX DRY DENSITY 70. 6 I BS/CU. FT. 
~8nST8Y: __________________________________ -.... ___________________________ -.... ______ 

REMARKS; 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
frankltn. Tenn.,,~" 615 794·3596 

lenexv,de. Tenne ..ee 615966·1761 

leing1perf. Tenneuee 615239·5192 

Report No. _____ 

REPORT OF MI~IHt;:! INDEX DENSITY OF SOILS 

ASTM D 4254-83 

Client I. T. ~~viroscience Date J anua r.:..y..!..--=.1.:.9.:.8.:.5_____ 
..... 

Project ~o. 85-3014_ Project :\ame &: Location ";;U'-lt",-"a:;,.:h....-T,,,,_n:.;.t =._,.. t.;;\;i.:=o~n;.=a;,;;l........ ___ ...e=..... .....:=a... S~o~i~'"",s=--T;;.;e:;.;s=-1:l:.=.'::,~.=-z__ 

This report includes the minimum index density test results of samole ~64 ~~~7 
as delivered by I. T. Enviroscience. These tests were conducted in accoraance 
with ASTM D 4254-83. Method A. 

Sample: Fly Ash Sample No. 4764 

Method: A 

Volume of Mold: O.~OO Ft3 

Specific Gravity: 2.22 

Mini~um Index: 50.6 Ibs./Ft3 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Fronklin. Tenn,mH 615794.3596 

Knoxv.;I•• Tennessee 615 966·9761 

Kingsport. renneuH 615239·5192 

Report No. _____ 

REPORT OF POROSITY Pu'ID PER..'1EABILTY CALCULATIONS 

Client I. T. Cornoration Date _..:::J:.::a:.:.n:.:.u:.,:;a:,:r;,,;v;.:1:......,:1;,..;:9:.::8:.,:5:..-___ 

Project :-10. 85-301 4 Project N arne & . ...Location _..:::L':..::t;.;:;a:.:.h~I:.:.n~t:..::e:.!r:..:.!":.::.a~t:.:i:.::o:.:n:.::a:.:l:....:S~o:.;i::..:l::..:s::........T~e:.:s~t:..:i::.::":..:=--___ 


Flv Ash Sample No. 4764 

Length '" 3.13 in. Weight = 0.981 Ibs. Specific Gravity = ___~2~.~2~2~ 

Diameter = 2.8 in. Moisture = 23.1 Total Volume = 0.0112 

Weightw = 0.981 Ibs. - 0.797 lbs. = 0.184 lbs. 

Volume = 0.184 Ibs./62.4 lbs./Ft3 = 0.00295 Ft3 
w 

0.797 Ibs./(62.4 lbs./Ft3) (2.22) 0.00575 Ft3
Vo1urnes = 


Volume = 0.0112 Ft3 - (0.00295 + 0.00575) = 0.0025 Ft3 

a 

Volume = 0.0112 Ft3 - 0.00575 Ft3 = 0.00545 Ft3 
v 

e .. 	 0.00545" 0.948 
0.00575 

n ,. 	 0.00545 - 48.7 % 
0.0112 

k '"" 9 • 8 x 10-.6 cm/ sec 
NOTE: All permeabilities calculated on samples remolded to 95 ± 1% compaction 

as determined by the standard Proctor (ASTM D 698-78). 
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GRAIN SIZE ANALYSIS 
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PROJECT NO.1 85-3014 FLY ASH SAMPLE NO. 4764 
UTAH INTERNATIONAL SOILS TESTING NATURAL MOISTURE CONTENT- 34.4 % 
I.T. CORPORATION REMARKS. 
JANUARY 28. 1985 t?:::;Jf& I 

TEST PITI 1 SAMPLE. 4 ~ij~\'l 
DEPTH. N/A FT GEOLOG I C A~)SOC I ,1\ TES. INC. 

~------------------------~ 



____________________________________________ _ 

GEOLOGIC ASSOCIATES. INC. 

LABORATORv ~IVISION 

Kncxvi lie, Tennessee (615)-;6~-9761 

LABORATORY TEST - MOISTURE DENSITY RELATIONSHIP 

CLIENT: _ I-'-•..;;;T..;.._C_o_r.......... p_o_r_a_t_i_o_n______ DAT~ __~J~a~n~u~a~r~v~.~1~9~8~5____ 
PROJEC~ __~U~t~a~h~l~n_t_e_r_n_a_t_i_o_n_a_l_S_o_i_l_s_T_e_s__t_i_n_g____________________ 

SAMPLE LOCATION: __.::.F.;::.o.;::;;u..::.r-.;;;.C..::.o..::.rn;;.;...;;.e..;;.r..;;.s_P_o_w_e_r_P._l_a_n_t_________________ 

SAMPLE DESCRIPTION: Fly ash sample 4764 
TI:5T METHOD: ASTM D 698-78 Method A 

MOISTURE DENSITY RELATIONSHIP 
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MOISTURE CONTENT ofc, BY WEIGHT 
OPTIMUM MOISTURE: __22=-.:..!8~__% BY WEIGHT fiElD MOISTURt;.E_~3_4_._4__% 

BY WEIGHTMAY. DRY DENSITY 7 5 • 5 I BS/CU. fT. 
~BT~TBY: 

REMARKS: 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
fran"i,n. TeMene" 615794.3596 

Kna••"le, Tenn"""" 615 966.97~ 1 
Kinqsporl. T""",,uH 615 239·5191 

Report No. _____ 

REPORT OF MI:-1n-m~'I I)IDEX DE:-1SITY OF SOILS 

ASr.1 D 4254-83 

Client I. T. :~viroscience Date January. 1985 
.::...:;.-----.;--­

.... 
Project :"\0. 85-3014_ Project Name &: Location __.;;i.U..\;;t..;a~h~:::.:.;~w:t0.5e;..::!'..:.;~:.=aw:t"":',""o",,,n!.!:.a:.:!1:....::S::.::o~i=-=:!.:.::s::......:T!:.!:e.:;.;5:wt::.,:::';.:;::'':';02=-__ 

This report includes the minimum index density test !'ssults of samDle 4765 ;).l..J.y "t-i 
as delivered by I. T. Enviroscience. These tests were conducted in accordance 
with ASTM D 4254-83, Method A. 

Sample: Fly Ash Sample No. 4765 

Method: A 

Volume of ~old: 0.:00 Ft3 

Specific Gravity: 2.3 

Mini~um Index: 51.1 lbs./Ft 3 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Franklin, r..nnessee 615794·3596 

Knoxv,iI.. , r..nness .... 615960·9761 

Kingsport. r..nn.. sSH 615 2:)9·5192 

Report No. _____ 

REPORT OF POROSITY Al.'lD PER.'1EABILTY CALCt.'LATIONS 

Client T. T. Coruoration Date Januar'l, 1985 


Proj eet ~0, 8 5 - 30 1 4 Project Narne & Location _...::U...::t~a~h........:I!.!n..:.t:.=.er.:..':1:.!.,a=:.!:,.t:::':.;'o~n~a~l:.....,;S::..:o:::..:l.=.:·!.:;;.:s~T;.:;e:.:;s!.::t:.:i;.;.;~:.::;::...-_"'__ 


Fly ~5h Sample No. 4765 

Length == 3.25 in. Weight = 1.069 lbs. Specific Gravity == 2.31 

Diameter == 2.8 in. Moisture = 28.3 % Total Volume == 0.01158 Ft3 

Weight = 1.069 lbs. - 0.833 lbs. = 0.236 lbs.w 

Volume = 0.236 lbs./ 62.4 lbs./Ft3 == 0.00378' Ft3 
w 

0.833 lbs./(62.4 lbs./Ft3) (2.3) = 0.0058 Ft 3
Volumes = 

Volume = 0.01158 Ft3 - (0.00378 + 0.0058) 0.001996 Ft3 
a 

Volume == 0.01158 Ft3 - 0.0058 Ft3 0.00578 Ft3 
v 

e = 	 0.00578 = 0.997 
0.0058 

n .. 	 0.00578 - 49.9 %
(., 	 0.01158 

k .. 	 8.3 x 10-6 em/sec 

NOTE: 	 All permeabilities calculated on samples remolded to 95 z 1% compaction 
as determined by the standard Proctor (ASTM D 698-78). 
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PROJECT NO.1 85-3014 FLY ASH SAMPLE NO. 4765 
UTAH INTERNATIONAL SOILS TESTING NATURAL MOISTURE CONTENT- 29.3 % 
I. T. CORPORATION REMARKS. 
JANUARY 28. 1985 ; 


TEST PIT. 1 SAMPLE. 5 ~ 

DEPTH. N/A FT GEOLOG I C ASSOC I ATES. INC. 


----------------------------~ 



GEOLOGIC ASSOCIATES. INC. 

t.,A60RATORv DIVISION 

Kncxvi lie, Tennessee (615)-;'6:-;'761 

LABORATORY TEST - MOISTURE DENSITY RELAT10NSHIP 

CLIENT: I. T. Corporation DATE: -.::.J.:::a:.:;.:n.:::u.:::a~r...;.v..z..--=.1..:;.9.;;.8.;;;.5___ 
PROJECT: ~U..:;.t..:;.a~h~ln_t_e_r_n_a_t_i_o_n_a_l__S_o_i_l_s__T_e_s_t__i_n_g_8_5_-_3_0_1_4_______________________ 

SAMPLE lOCATION: Four Corners Power Plant 


SAMPLE DESCRIPTION: Fly ash sample 4765 


TE:ST METHOD: ASTM D 698-78 }1ethod A 


MOISTURE DENSITY RELATIONSH1P 
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MOISTURE CONTENT 0/0 

OPTIMUM MOISTURE: -...;;;.2.;;;,.8.:....1;;...-___% BY WEIGHT 

MAX CRY DENSITY 75 • 6 ! as/cu. FT.
LAB ~STB~ ______________________________________________ 

REMARKS: 

265 



GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Fron'din, Tenn!!" .... 61.5 794·3!96 
ICno~."le, Tenn!!,," ~1.5 91';6·?7~! 

lCin9~pOrl, Tenneuee 015229·5192 

Report No. _____ 

REPORT OF MI)l'n~1 INDEX DENSITY OF 

AST.1 D 4254-83 

SOILS 

Client I. T. ~nviroscience Date JanuarY...l.z--=.1.:;..9.;:.85~.;.....__ 


Project :;-.; o. 85- 30 1t:. Project ~ame & Location __"",U:..::t"",a..,h..!-T",,_nJ.t!::;,;e=-"i:..~"":.i,' :.:,-=2:___
t.=i.:.:o:...ini.Sa:...!lo......::Si.!;o::..::i:..:!.""sa..-T.:.;e=-s~t:,:,::.....S:"... __ 

This report includes the minimum index density test results of samule -i770 S~~t~S 
as delivered by I. T. Envircscience. These tests were conducted in accordance 
with ASTM D 4254-83. Method A. 

Sample: Fly A~h Sample No. 4770 

Method: A 

Volume of Mold: 0.:00 Ft3 

Specific Gravity: 2.3 

Minimum Index: 48.2 lbs ./Ft3 

, 266 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Fronkiin, Tenness" 615 794-3596 

Kno.v.lle. Tenne,," 615 960.9761 

Kingsporl. Tennessee 615 2:l9-5192 

Report No. _____ 

REPORT OF POROSITY A.'ID PER.'1E..\BILTY CALCULATIONS 

Client I. T. Cor~oration Date _.:::J,;;:a~n:.:::u:.:::a~r..:..v..2.'-=-1.::..9~85::..-'___ 

Project :':0. 85-3014 Project Z\iame &: Location l:tah Internat::'onal Soils Testi:=~.':: 

Flv Ash Samvle ~o. 4770 

Length = 3 73 in. Weight = 1.205 lbs. Specific Gravity = 2.3 

Diameter = 2 8 in. Moisture::: 31. 6 % Total Volume = 0.01329 Ft3 

1.205 lbs. - 0.916 lbs. = 0.289 lbs.Weightw .. 

0.289 lbs./62.4 lbs./Ft3 ::: 0.00464 Ft3Volume = 
'III 

0.916 lbs./(62.4 lbs./Ft3) (2.3) 0.00638 Ft 3 
Volume = 	

::: 

s 


0.01329 Ft3 - (0.00464 + 0.00638) = 0.00227 Ft3 

Volume = a 


= 0.01329 Ft3 - 0.00638 Ft3 = 0.00691 Ft3
Volumev 

e ... 	 0.00691 = 1.083 
0.00638 

n ... 	 0.00691 .. 52.0 % 
0.01329(." 

k .. 8.2 x 10-6 em/sec 
NOTE: All permeabilities calculated on samples remolded to 95 ± 1% compaction 

as determined by the standard Proctor (ASTM D 698-78). 
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PROJECT NO.1 85-3014 FLY ASH SAMPLE NO. 4770
UTAH INTERNATIONAL SOILS TESTING NATURAL MOISTURE CONTENT- 37.4 %
I.T. CORPORATION REMARKS.
JANUARY 28.1985 J 


TEST PIT. 1 SAMPLE. 1 ~~ 

DEPTH. N/A FT GEOLOG I C ASSOC I A TES. INC. 
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GEOLOGIC ASSOCIATES. INC. 

t..ABORATOPY DIVISION 

Knoxvi I Ie, Tennessee (615)-~5E-9761 

LABORATORY TEST - MOISTURE DENSITY RELATIONSHIP 

CLIENT: I. T. Corporatj on DAT~ __~I~a~n~!~la~r~y~.~1~9~8~5~____ 
PROJECT: Utah International Soils Tes~t~i~n~g~_____________________________ 

SAMPLE LOCATION: Four Corners Power Plant 

SAMPLE DESCRIPTION: Flv Ash Sample No. 4770 

TEST METHOD: ASTM D 698-78 Method A 

MOISTURE DENSITY RELATIONSHIP 
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MOISTURE CONTENT ofc, BY WEIGHT 
OPTIMUM MOISTURE: _-=.3.=..2.:.,;.4:-.___% BY WE IGHT FIElD MOISTURE 37 4 % 

BY WEIGHTMAX DRY DENSITY 72. 7 1BS/CU. FT. 

LAB TEST BY: _______________________________________________________ 


REMARKS: 
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GEOLOGIC ASSOCIATES. INC. 

LA80RATORY CilVISION 
Fran.lln, T.,nn.,,," /)1 S i94.:l!96 

I(no ..."I." T.,nneu.,., oj! 966·7:'~1 
I(ing,port. Tenne ...,., 015 2J9.5192 

Report No. _____ 

REPORT OF MI~n:rt:~·! I~EX DENSITY OF SOILS 

ASTI1 D 4254-83 

Client I. T. ~~vi~oscience Date Januarv, 1985 

Project ~o. 8 5- 30 ! ~ Project :same &: Location ...;;t'...:'t ... a""h ...ntJ...lo,tli.e....!'l... i .... ....l=-...:S...:o:::.:l..::.·.::.l.=.s---:.T.::e~s..::!::.:::.:.:.::.::.:'Z"--____ .....T r ... a.:.t... o.:.;,n~" 

I 

This repor: includes the ~n1mum index density test ~~sults of samole 4774 S~~~~L 
as delivered by I. T. Envircscience. These tests were conducted in accordance ­
with ASTM D 4254-83. Method A. 

Sample: Fly Ash Sample No. 4774 

Method: A 

Volume of Mold: 0.:00 Ft3 

Specific Gravity: 2.21 

Mini~um Index: 50.3 Ibs./Ft 3 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Fron"i.n. Tenn.mee 615 794-3596 

KnoxYllle. Tenneuee 615 966-9761 
KinglPorf, Tenne"ee 615 239-5192 

Report No. _____ 

REPORT OF POROSITY A...'ID PERHEABILTY CALCULATIONS 

Client T. T. Corooration Date _..::J..::a;.:;.n:..;;u:..;;a:..;;r:...;v...l.~1~9....;8;..::5~___ 


Project No. 85- 301 4 Project N arne & Location _...;;'(!;..;:t:..::a;.:;.h:........:T:.:.n:..:t:.;:=;.:r~n:..::a:..:t::.;:":..;;o;.:.n:.::a:.:l::......:S'::..;;o::..;;i:.:l:.:s:........:T:;.:e:.:s~t:.:':..::".:..;_::!::-_"""__ 


Fly Ash Sample No. 4774 

Length = 3.50 in. Weight = 1.11 lbs. Specific Gravity = 2.21 

Diameter = 2.8 in. Moisture = 25.2 % Total Volume = 0.01247 Ft3 

Weightw = 1.11 lbs. - 0.0887 lbs. = 0.223 Ibs. 

Volume = 0.223 lbs./62.4 Ibs./ft3 = 0.00358 ft 3 
w 

Volume = 0.887 lbs./(62.4) (2.21) 0.00643 ft 3 
s 

Volume 0.01247 ft 3 - (0.00358 + 0.00643) = 0.00246 ft 3 
a 

Volume = 0.01247 ft 3 - 0.00643 ft 3 0.00604 ft 3 
v 

0.00604 = 0.939e = 
0.00643 

n .. 	 0.00604 _ 48.4 

0.01247 

k" 7.3 x 10-6 cm/sec 
NOTE: All permeabilities calculated on samples remolded to 95 ± 1% compaction 

as determined by the standard Proctor (ASTM D 698-78). 
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SILT OR CLAYCOOBLES--- I· ---.-SAND -----,
C()A.~S~ ___ME!UU!,! _____.FIN! __ _ 

PROJECT NO.1 85-3014 FLY 	 ASH SAMPLE NO. 4774 
UTAH INTERNATIONAL SOILS TESTING NATURAL MOISTURE CONTENT- 21.4 % 
I. T. CORPORATION REMARKS. 
JANUARY 28.1985 
TEST PIT. 1 	 SAMPLE. 6 (Q1~ 
DEPTH. N/A FT 	 GEOLOG I C ASSOC I A Tr~S. INC. 

----------------------------~ 

http:1-1--1--.11


______________________________________ _ 

GEOLOGIC ASSOCIATES. INC. 

I.. A 80 RAT ORv':)IVISION 

..... ..., ....Knoxvi lie, Tennessee (615) -,,;;,,01 

LABORATORY TEST - MOISTURE DENSITY RELATIONSHIP 

CLIENT: I. T. Cornoration DAT~ Januarv. 1985 

PROJECT: Utah International Soils Testing 

SAMPLE LOCATION, Fonr Corners Power Plant 

SAMPLE DESCRIPTION: Fly ash sample 4774 

Tf:ST METHOD: ASTM D 698-78 Method A 

MOISTURE DENSITY RELATIONSHIP 
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MOISTURE CONTENT % BY WEIGHT 

OPTIMUM MOISTURE: _...:2:.:4:..,:•..,;:::9___% BY WEIGHT fiELD MOISTURE 21 .4 % 

MAX DRY DENSITY __.:...74.:...;:.:....::.9__LBS/CU. fT. BY WEIGHT 

LABTESTBY: 

REMARKS: 
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GEOL.OGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
F,Qtlltltn. T ('M"".. 0 I 5 79....1396 

Kno.~,iI". Tenn"".. 615966.'1761 

Kin9~1l0't. Tennfl'" oLS 2::\7·5192 

Report No. _____ 

REPORT OF MINI'XL~ I~1)EX DENSITY OF SOILS 

ASTIf D 4254-83 

Client I. T. Enviroscience Date _.:.F..,;e;,;:b:.:;r,;;:u;:::a:.:,r...v.J.•....;.1,;.9.;:;8.;:;5___ 

Project :--io. eS-3014 Project Name &. Location Utah International Soils Testi:12 
--~--~~~~~~~~~~~~~-----

This report includes the ~n~~um index density test results of sample 4785 
as delivered by I. T. Enviroscience. These tests were conducted in ac-c-o-r-a-a-n-c-e------­
with AS~ D 4254-83. Method A. 

Sample: Fly Ash Sample No. 4785 

Method: A 

Velume of Mold: 0.100 Ft3 

Specific Gravity: 2.11 

Minimum Index: 51.4 Ibs/Ft3 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Fron";ln. Tt!nn~mH 015 794.3.596 

Knoxvllie, Tt!t'lntpUH 015960.9761 

Kin9'PO(', Tennenu 015 2:19·5192 

Report No. _____ 

REPORT OF POROSITY A:.'fD PEP':·!EABILTY CALCULATIONS 

Client T. T. Coruoration 	 Date Februarv. 1985 

Project :-':0. 85-3014 Project Name & Location t't.3.h Inte!"~at:'onal ~oils Testi:::.'! 

Length:: 

Diameter = 

Weighti,.1 :: 

Volume = w 

Volume = s 

Volume ..a 

Volume = v 

. Fly Ash Sample No. 4785 

3.50 in. Weight = 1. 105 lbs. Specific Gravity = ~~~_ 

2.8 in. Moisture = 28.5 % Total Volume = 0.01247 Ft3 

1.105 lbs.-0.860 lbs. = 0.245 lbs. 

0.245 lbs./62.4 lbs./Ft3 :: 0.00393 Ft3 

0.860 lbs./(2.11) (62.4 Ibs/Ft 3) :: 0.00653 Ft 3 

0.01247 Ft3 (0.00393 + 0.00653) :: 0.00201 Ft3 

0.01247 Ft3 - 0.00653 Ft3 :: 0.00594 

e .. 	 0.00594 .. 0.9096 

0.00653 


n - 0.00594 .. 47.6 

0.01247 


k .. 4.9 x 10-6 em/sec 

http:lbs./(2.11
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PROJECT NO•• 95-3014K FLY ASH SAMPLE NO. 4785 
UTAH INTERNATIONAL SOILS TESTING NATURAL MOISTURE CONTENT- 20.1 X 
I. T. CORPORATION REMARKS. j 

FEBRUARY 27. 1995 
TEST PIT. 2 SAMPLE. 1 (Q1~ 
DEPTH. N/A FT GEOLDG I C ASSOC I ATES. INC. 
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GEOLOGIC ASSOCIATES. INC."~l 
LABORATORvalVISION 

Knoxvil Ie, Tennessee (615)-96e-?761 

LABORATORY TEST - MOISTURE DENSITY RELATIONSHIP 

CLIENT: 1. T. Corpora t ion DATE: February. 1985 

PROJEC~ ~U~t~a~h~I~n~t=e~rn~a~ti~o~n~a~l~S~o~i~l~s~T~e~s::t~i~n~g~8~5_-~3~0~14~_____________________ 

~PlE LOCATION: __~F~Q~u~r~C~o~r~n~e~r~s~P~o~w~e~r~P~~l~a~n~t~__________________________ __ 

~PlE DESCRIPTION: Fly Ash Sample No. 4785 

nST METHOD: ASTM D698-78 Method A 

MOISTURE DENSITY RELATIONSHIP 
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MOISTURE CONTENT % BY WEIGHT 


OPTIMUM MOISTURE: 28. 2 % BY WE IGHT FIElD MOISTURE 20.1 % 
BY WEIGHTMAX DRY DENSITY __7_2_._7_---'-1BS/CU. FT. 

LABTESTB~ _____________________________________________ 

REMARKS: 
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GEOLOGIC ASSOCfATES. INC. 

LABORATORY DIVISION 
Franklin. T"" ........., 01.5 794-1576 

KnoxvIII". Tenn""..., 615 ;66.9761 
Kingiporf. T"nn",_ 61.5 2:l?·SI92 

Report No. ______ 

REPORT OF MINI}fiJ"!i INDEX DENSITY OF SOILS 

ASTIt D 4254-83 

Client T. T. ~nviroscience Date February, 1985 
• 

Project ~o. 85-3014 Project Name & Location __U~t~a~h_!;;.;n..;..t;;.;e;;.;r;;.;n;.;;.;a;;;.t;;;.l.;;;.·o;;.;n..;..a;;:..;;;.l~So~i;;;;.l.;.s_'T"..;;.•..;;..e..;;..s..;;.t..;;..i.;.;;~.;;;2___ 

This report includes the ~n1~um index density test results of sample 4786 -~~.~8 
as delivered by I. T. Enviroscience. These tests were conducted in accordance 
with ASTIt D 4254-83, Method A. 

Sample: Fly Ash Sample No. 4786 

Method: A 

Volume of Mold: 0.100 Ft3 

Specific Gravity: 2.12 

Minimum Index: 53.1 Ibs./Ft3 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Fron"lin. TenneuH 615794-3596 

KnoxYlile. TennessH 615960-9761 
King.port. TenneuH 615239·5192 

Report No. _____ 

REPORT OF POROSITY A.'ID PER."1E.:\BILTY CALCL"LA.TIONS 

Client 1. T. Cornoration 	 Date Februarv, 1985~__ 

Project No. 85-3014 Project ).lame & Location Ut3h Irlt:ernac::'onal Soils Test:!..:::: 

Fly Ash Sample No. 4786 

Length '" 3.44 in. Weight '" 1. 142 lbs. Specific Gravity'" 2.12 

Diameter '" 2.8 in. Moisture '" 22.9 % Total Volume '" 0.01225 Ft3 

Weightw = 1.142 lbs.-0.929 lbs. = 0.213 lbs. 

Volume = 0.213 lbs./62.4 lbs./Ft3 = 0.00341 Ft3 
w 


3 3

Volume '" 0.929 lbs./(2.12)(62.4 lbs./Ft ) = 0.00702 Ft

s 

Volume '" 0.01225 Ft3-(0.00341 + 0.00702) '" 0.00182 Ft3 
a 

Volume '" 0.01225 Ft3 - 0.00702 Ft3 '" 0.00523 Ft3 
v 

e "" 	 0.OQ~2J - 0.745 
0.00702 

0.00523 42.7 %-n ­ 0.01225 

k - 4.9 x 10-6 cm/sec 
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PROJECT NO.• B5-3014K FLY ASH SAMPLE NO. 47B6 

UTAH INTERNATIONAL SOILS TESTING NATURAL MOISTURE CONTENT- 31.5 % 

I. T. CORPORATION REMARKS. 

FEBRUARY 27. 19B5 J 


TEST PIT. 2 SAMPLE. 2 (Q1#i\ 

DEPTH. N/A FT GEOLOG I C ASSOC I A TES. INC. 
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__________________________________________ _ 

GEOLOGIC ASSOCIATES. INC. 

l.A80RATORY DIvISION 

Knoxvi I Ie, Tennessee (615)-;6e-9761 

CLIENT: 

PROJECT: 

LABO

1. T. 

Utah 

RATORY TEST ­ MOISTURE D

Corporation 

International Soils Testing 

ENSITY RELATIONSHIP 

DATE: February, 1985 

85-3014 

SAMPLE LOCATION: Four Corners Power Plant 

SAMPLE DESCRIPTION: Fly Ash Sample No. 4786 

Tr:ST METHOD: ASTM D698-78 Method A 

MOISTURE DENSITY RELATIONSHIP 
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MOISTURE CONTENT 0A> BY WEIGHT 
OPTIMUM MOISTURE: -=2..:.2.:...5:::..­ ___% BY WEIGHT FIELD MOISTUR....E _...=3c..::.1.:...;;:;,.5__% 

MAX DRY DENSITY __7;;.,.;9:.....c.c...:,9__-'"1BS/CU. FT. BY WEIGHT 

~BTESTB~ 

REMARKS: 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Fron.li ... Tenne"... 61 S 794,3596 

KnoxvIlle. Tenne,," 6105 966·'n61 

K;n9iport. Ten"eu" 6105 n?·Sl91 

Report No. _____ 

REPORT OF ~I~n:!tr:1 INDEX 'DENSITY OF SOILS 

ASTI:! 'D &254-83 

Client t. T. ::n'liroscience Date Februarv, 1985 

Project ~o. J15-3014 Project Name &: Location Utah International Soils Test:':12 

------~--------------~--~~~-----

This report includes the ~n~=um index density test results of sample 4789 ~~lt~C 
as delivered by I. T. Enviroscience. These tests were conducted in accorcance 
with ASTM D 4254-83, ~thod A. 

Sample: Fly Ash Sample No. 4789 

Method: A 

Volume of Mold: 0.100 Ft3 

Specific Gravity: 2.22 

Minimum Index: 56.6 Ibs.!Ft3 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Froni';;n. left"e!!" 615794.3596 


Knoxy.ile. Tenne,," 615966-9761 


Kin9~j:)orl. TenneuH 615239·5192 


Report No. _____ 

REPORT OF POROSITY AI.'ID PERHE..-\BILTY CALCLUTIONS 

Client T. T. Cornoration 	 Date _-.::.F..;;;e.;;.b....r ....u_a_rv......:...'_19.;...8_5___ 
,. 

Project No. 85-3014 Project Name &: Location Vtnh Interr.at:::'onal Soils Test';:::.::! 

Fly Ash Sample No. 4789 

Length = 3.59 in. Weight = 1.190 lbs. Specific Gravity = 2.22 

Diameter = 2.8 in. Moisture = 28.3 % Total Volume = 0.01279 Ft3 

Weightw = 1.19 lbs. - 0.928 lbs. = 0.262 lbs. 

Volumew = 0.262 Ibs./62.4 lbs./cu. ft3 = 0.0042 cu. ft 3 

Volume = 0.928 lbs./(2.22) (62.4 lbs./cu. ft 3) 0.0067 cu. ft 3 
s 

Volumea = 0.01279 Ft3 (0.0042 + 0.0067) = 0.00189 Ft3 

Volume "" 0.01279 Ft3 - 0.0067 Ft3 = 0.00609 Ft3 
v 

IIIe "" 	 0.00609 0.909 
0.00670 

0.00609 • 47.6%n •(., 	 0.01279 

10-6k • ~.C x: em/sec 

http:lbs./(2.22
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PROJECT NO.a 85-301~K FLY ASH SAMPLE NO. ~789 

UTAH INTERNATIONAL SOILS TESTING NATURAL MOISTURE CONTENT- 33.~ % 

I. T. CORPORATION REMARKS. 

FEBRUARY 27.1985 ; 


TEST PIT, 2 SAMPLE, 3 ~~ 

DEPTH. N/A FT CEDI_DC I C ASS I A TES. INC. 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORV OIVISION 

Knoxvi I Ie, Tennessee (615)-966-9761 

LABORATORY TEST ­ MOISTURE DENSITY RELATIONSHIP 

CLIENT: 1. T. Corporation DATE: February. 1985 

PROJECT: Utah International Soils Testing 85-3014 

~PLE LOCATION: ____~F~o~u~r~C~o~r~n~e~r~s~P~o~w~e~r;~P~l~a~n~t~_________________________ 

SAMPLE DESCRIPTION: _-=F:..:l:...;y--=.::A;.:"s:.:.h,.....;S::.:a==m:.:..5:'P-=l:....:e~N..:...o __• _4_7_8...::.9_____________ 

TE:ST METHOD: ___---!A.:.::S:..:TM:.:,.:>:......=.D;.:"69=-8::....-,.....;7.....:8;",,.,.:.;M:..::e....:.t__ho__d.:......:;A.:..-_____________ 

MOISTURE DENSITY RELATIONSHIP 
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MOISTURE CONTENT % BY WEIGHT 
OPTIMUM MOISTURE: 280 1 % BY WE IGHT FIElD MOISTURE 33.4 % 

BY WEIGHTMAX DRY DENSITY __7_5_0_9_---"1BS/CU. FT. 

LABnSTBY: ___________________________________________ 


REMARKS: 
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GE01.0GIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Frank'in, T..,n.l_ 61.5 79".3.596 

K"o .... II•• T_._ 61.5 966-9761 

Kinglport, T.n ..." .. 615 239·5192 

Report No. _____ 

REPORT OF MINIMUM INDEX DENSITY OF SOILS 

ASTM D 4254-83 

Client I. T. Enviroscience Date _--.;Ma;.;;;;;;;.;r;,.;c;,;;.h:.,:•..,.;;1..;;,9..;;,85.;;...-___ 
. 

Project No. 85-3014 Project Name & Location Utah International Soils Testing 
-~~~---~~-~~~------~---

This report includes the minimum index density test results of sample 4791 ~~~ID 
as delivered by I. T. Enviroscience. These tests were conducted in accordance 
with ASTM D 4254-83, Method A. 

Sample: Fly Ash Sample No. 4791 

Method: A 

3Volume of Mold: 0.100 Ft

Specific Gravity: 2.20 

Minimum Index: 51.2 1bs!Ft3 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Fron~lin, Tenne"" 0 I 5 79.·3596 

Knoxv.lle, Tenne,," 015 966-Q761 
Kingsport. Tenne,," 6152:39·5192 

Report No. _____ 

REPORT OF POROSITY A....m PER.'1E..'\BILTY CALCL"LATIONS 


Client I. T. Cornoration Date __ z _1!;.;9::.:8;:.;5~___~:.:'_:=.a:;.r:;,.ch:.:..z..

Project No. 85-3014 Project Name & Location Utah Inter':lational Soils 1'esti~:! 

Flv Ash Sample No. 4791 

Length = 4.00 in. Weight "" 1.232 lbs. Specific Gravity = 2.20 

Diameter = 2.8 in. Moisture = 25.5 % Total Volume = 0.01425 Ft3 

Weightw = 1.232 lbs.-0.981 lbs. = 0.251 lbs. 

Volume "" 0.251 lbs./62.4 lbs./eu.ft. 3 = 0.00402 eu.ft. 3 
w 

Volume "" 0.981 lbs./(62.4 lbs./cu.ft. 3) (2.20) = 0.00715 eu.ft,)
s 

Volume - 0.01425 Ft3 - (0.00402 + 0.00715) = 0.00308 Ft3 
a 

Volume "" 0.01425 Ft 3 - 0.00715 Ft3 "" 0.0071 Ft3 
v 

e '" 	 0.00710 - 0.993 
0.00715 

n - 0.00710 - 49.8 % 
0.01425 

~ - 6.2 x 10-6 cm/sec 
NOTE: All permeability tests conducted were remolded to 95%t1% of the maximum dry density 

as determined by the standard Proctor (ASTM 0698-78). 

http:lbs./cu.ft
http:lbs./eu.ft


GEOLOGIC ASSOCIATES. INC. 

LABORATORv DIVISION 

Knoxvi lie, Tennessee (615)-966-9761 

LABORATORY TEST ­ MOISTURE DENSITY RELATIONSHIP 

CLIENT: I. T. Corporation DAT~ __M~a~r~ch~,~19~8~5~______ 

PROJECT: Utah International Soils Testing 

SAMPLE lOCAnON: Four Corners Power Plant 


SAMPLE DESCRIPTION: ___F:...l=-yL....:.A.::s::..:.h:........::S:..=a::::m:.t:.p-=l.::.e....:N:..:..:o::_.:........:4:..:7:..::9:....:1~_____________ 


TE:5T METHOD: ____---=A:.::S:::...:TM:..:..:....-=D..:::6..:.9~8-_7:....:8:......:.M:.:e:...::t.:..:h~od::........:A~____________ 


MOISTURE DENSITY RELATIONSHIP 
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MOISTURE CONTENT 0/0 BY WEIGHT 
25.1OPTIMUM MOISTURE: % BY WEIGHT FIELD MOISTURE 18.5 % 
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LAB TEST BY: 

REMARKS: 
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GRAIN SIZE ANALYSIS 
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GRAIN SIZE. MILLIMETERS 


ICQARSLI' .~~_~E~I:~~~--·i> --~FINf[~__ 

PROJECT NO•• 85-30J4K FLY ASH SAMPLE NO. 4791 
UTAH INTERNATIONAL SOILS TESTING NATURAL MOISTURE CONTENT- 19.5 J 
I. T. CORPORATION REMARKS. 

MARCH 8. 1995 

TEST PIT. 3 SAMPLE. 1 ~ 

DEPTH. N/A FT GEOLOG I C ASSOC I A TES. INC. 
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GEOL.OGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Fronklin. TenMu," 61.5 79"·3.596 

Knoxville. TenNHs," 615 966·9761 
King,port, TenMu," 61.5 239·.519'2 

Report No. _____ 

REPORT OF MINIMUM INDEX DENSITY OF SOILS 

ASTM D 4254-83 

Client I. T. Enviroscience Date _--=Ma.=.;:r;.:c;.;,;h;.:.,•....:.,19:;..;8:.;5:-___ 

Project No. 85-3014 Project Name &; Location Utah International Soils Testin'?;
--~~~~~~~~~~~~~----

This report includes the minimum index density test results of sample 4800 ~lJly~lI 
as delivered by I. T. Enviroscience. These tests were conducted in accordance ­
with ASTM D 4254-83. Method A. 

Sample: Fly Ash Sample No. 4800 

Method: A 

3Volume of Mold: 0.100 Ft. 

Specific Gravity: 2.10 

Minimum Index: 48.8 Ibs./Ft. 3 
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GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Franklin. Ten~_ 61519".3596 


Kna"y.ile. Tennessee 615 966-9161 

Kingsport, Te_nee 615 239·519'2 


Report No. _____ 

REPORT OF POROSITY AND PER...'1E.A.BILTY CALCL"LATIONS 


Client I. T. Cor~oration Date __M:;.;;,_a;:,r;:..c:,;h:.:..i..'...,;1;;.,;9;,..;8;;.,;5;....___ 

Project ~o. 85-3014 Project Name & Location Utah Inter.lat:'onal !::oils Test!~':! 

Fly Ash Sample No. 4800 

Length = 3.84 in. Weight = 1.188 lbs. Specific Gravity = 2.10 

Diameter = 2.8 in. Moisture = 29.9 i. Total Volume = 0.01368 Ft3 

Weightw = 1.188 lbs. - 0.915 lbs. 0.273 lbs. 


Volume = 0.273 lbs./62.4 lbs./cu.ft. 3 = 0.00438 Ft. 3 

w 

Volumes = 0.915 lbs./(62.4 Ibs./cu.ft. 3) (2.10) = 0.00698 Ft. 3 

Volume - 0.01368 Ft. 3 - (0.00438 + 0.00698) = 0.01136 Ft. 3 
a 

Volume = 0.01368 Ft. 3 - 0.00698 Ft. 3 = 0.0067 Ft. 3 
v 

e - 0.0067 a 0.96 
0.00698 

n a 0.0067 .. 49.0 %(. O. 01368 

~ - 6.6 X 10-6 cm/sec 
NOTE: All permeability tests conducted were remolded to 95%±1% of the maximum dry density as 

determined by the standard Proctor (ASTM D698-78). 

http:Ibs./cu.ft
http:lbs./cu.ft


______________________________________________________ _ 

GEOLOGIC ASSOCIATES. INC. 

I..ABORATORV 

Knoxvil Ie, Tennessee (615)-9

OlvlSION 

66-9761 

CLIENT: 

PROJECT: 

LABORATORY TEST ­ MOISTURE 

T. T. Corporation 

Utah International Soils Testing 

DENSITY RELATIONSHIP 

DATE: ____M_a_rc_h_,~1_9_8_S_____ 

SAMPLE LOCATION: Four Corners Power Plant 

SAMPLE DESCRIPTION: Samp1e No. 4800 

nST METHOD: ASTM D698-78 Method A 

MOISTURE DENSITY RELATIONSHIP 

•...... 75 

:;:,• 
U 

...... ..us 
CD 

70>­... 
us-

Z 
III 
Q 

>­
Q 
~ 

65 

I I I , I , i 
I ; I , I 1 

I I , I 

$I I 1 , I . , , . , I 

I I I 

; I , I : : 

, I 

I 
, 

I , I ; 
, I I I 

~ , I I I I I I I 
, I I I 

I 1 i'":1 I 
...~ 

, 
I I ...... -, 

~~. 
, ,- , 

I ! 

, I • I I 

I I 

:m:r: 
I 1 

I , 

I : I I I I 

~., I I 

, I I I 
, 

I • I I I I 
...--;­ T I I 

I I 

I , I , I 
I I 

I 1 ! i I 

I I I I 

15 20 2S 30 

I 

I 

, 

, 

, , 
I , 

I I I 
, I 

I I , , 
:th' I 

I ; 

I i , 
, 

I 

I I 
I I 

I"'" I 

" i , I 

I 'i I I I 

I 

I I 

I ; I I I , 
I , , 
'T. 

I I 

! 
I 

, , ; I 

I 

I 

I 

I 

I 
I 

I 

I 

35 


MOISTURE CONTENT % 
 BY WEIGHT 


OP11MUM MOISTURE: 30.8 % BY WEIGHT FIElD MOISTURE 16. 1 % 

MAX DRY DENSITY 70.8 1BS/CU. FT. BY WEIGHT 

~BTESTBY: 

REMARKS: 
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GRAIN SIZE ANALYSIS 
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PROJECT NO. I B5-301 ..K FLY ASH SAMPLE NO. ..800 
UTAM INTERNATIONAL SOILS TESTING NATlJRAL MOl STURE CONTENT- 18. 1 J 
I. T. CORPORATION REMARKSa 
MARDI B. 1985 
TEST PIT. 3 SAMPLE. 2 ~ i 


DEPTH. NIA FT GEOLOG I C ASSOC I A TES. INC. 




GEOL.OGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
Franklin. Tennen.. 615 79'.3596 

KnculY.Ue. Tennen.. 615 966-9761 
KinglClO't. Tenne".. 615 239·5192 

Report No. _____ 

REPORT OF MINIMtP.1 INDEX DENSITY OF SOILS 

ASTM D 4254-83 

Client I. T. Enviroscience Date _.......;;Ma~r;..;;c;.;;.;h;,;.•.-.;;.19;;...8...;5;.....-___ 

.... 

Project No. 85-3014 ... h~I_n...t...e..;.rn.;..;.;..a..;.t..;.i_on ...i;;...l.;;.s~T.;..e.;..s;;..t;;..~;;..·n...;~.:..-__Project Name « Location _...;U...;ta... ...a~l_S.;;.o 

This report includes the minimum index density test results of sample 4801 ~~6~\1 
as delivered by I. T. Enviroscience._ These tests were conducted in accordance 
with ASTM D 4254-83, Method A. 

Sample: Fly Ash Sample No. 4801 

Method: A 

Volume of Mold: 0.100 Ft. 3 

Specific Gravity: 2.14 

Minimum Index: 52.3 lbs./Ft. 3 

294 

v 

http:KnculY.Ue


295 

GEOLOGIC ASSOCIATES. INC. 

LABORATORY DIVISION 
fronitiin. Tltn","_ 615794·3596 

Knoll~"IIt. fltMnltUH 615966.9761 
Kjnq$~ort. fItM.'.... 615239·.519'2 

Report No. _____ 

REPORT OF POROSITY A..'lD PER.'1E.ABILTY CALCULATIONS 

Client 1. T. Coruoration 	 Date __M:..:_a::.r:..c::;;h:.:.J..'_1:..9::.,;8;:,;5::..-___ 
.... 

Project No. 85- 3014 Project Name &. Location _..;;U..;;t.;;;;3.:.;h-=I:,:n..::.t;;;;.E!.::..r""';:'L.::.a.::.c:.;:'o~n~a.::.-l=-:::::;.:o:::.;~~·l~s2.....Ti:.!e:.:s:wt::.:i:..:::":..:.==--___ 

Length = 

Diameter = 

Weightw ,. 

Volume = w 

Volume "" s 

Volume = a 

Volume = v 

Fly Ash Sample No. 4801 

4.09 in. Weight = 1.304 Ibs. Specific Gravity = 2.14 

2.8 	 in. Moisture = 29.1 % Total Volume = 0.01457 Ft3 

1.304 	Ibs. - 1.01 Ibs. = 0.294 Ibs. 

0.294 	Ibs./62.4 Ibs./Ft. 3 = 0.0047 ·Ft. 3 

1.01 Ibs./(62.4 Ibs./Ft. 3) (2.14) = 0.00756 Ft. 3 

0.01457 Ft. 3 - (0.0047 + 0.00756) = 0.00231 Ft. 3 


0.01457 Ft. 3 - 0.00756 Ft. 3 = 0.00701 Ft. 3 


e. 	 0.00701- 0.927 

0.00756 


n 	- 0.00701. 48.1 % 

0.01457 


~. 6.2 x 10-6 cm/sec 
NOTE: All permeability tests conducted were remolded to 95%±1% of the maximum dry density 

as determined by the standard Proctor (ASTM D698-78). 
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GEOLOGIC ASSOCIATES. INC. 

L. A aORATORV DIVI S ION 

KnDxvi I Ie, Tennessee (615)-966-9761 

LABORATORY TEST - MOISTURE DENSITY RELATIONSHIP 

CLIENT: _....;I;;;...::...-T;;..._C;;..o_r...:p:...o_r_a_t_~_·o_n______ DA~ March, 1985 

PROJECT: _U....;t_a_h__I_n_t_e_rn_a_t_~_·o_n_a_l_S_o_~_·l_s_T_e_s_t_~_·n_8______________________ 


~PLE LOCATION: _....;F;;..o;;..u_r__C_o_r_n_e_r_s_P_ow__e_r_P_l_a_n_t__________________________ ___ 

SAMPLE DESCRIPTION: Fly Ash Sample No. 4801 
Tt:ST METHOD: ASTM D698-78 Method A 

MOISTURE DENSITY RELATIONSHIP 
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MOISTURE CONTENT % BY WEIGHT 

OPTIMUM MOISTURE: 28.7 % BY WEIGHT FIELD MOISTURE 19.4 % 

MAX DRY DENSITY 73 • 6 1BS/CU. FT. BY WEIGHT 
~nSTB~ 

REMARKS: 
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PROJECT NO.1 85-3014K flY ASH SAMPLE NO. 4801 
UTAH INTERNATIONAL SOILS TESTING NATURAL MOISTURE CONTENT- 19.4 % 
I. T. CORPORATION REMARKS. 
MARCH 8. 1985 

TEST PJT. 3 SAMPLE. 3 ~i~ 

DEPllb NI A FT GEOLOGIC ASSOCIATES. 
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Navajo Mine Permit Application Package 
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Appendix 20.B 

Certificate of Registration for San Juan Regional Landfill 









Navajo Mine Permit Application Package 

 

  

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 20.C 

Navajo Mine RCRA Permit 

and 

Hazardous Waste Generator Status Permits 







Navajo Mine Permit Application Package 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 20.D 

 
List of Residents 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

  (2/11; 8/11)  



 1

LIST OF RESIDENTS 

 

This list includes all known residences within one-half mile of the Permit Area. 

 

1. Jane Boone, c/o Shirley Begay P.O. Box 487, Fruitland, NM 87416 

2. Mary Louise Benally P.O. Box 402, Fruitland, NM  87416 

3. Domasita Allen P.O. Box 1054, Waterflow, NM  87421 

4. Shirley Begay P.O. Box 487, Fruitland, NM 87416 

5 Jay Yazzie Jr. P.O. Box 1173, Fruitland, NM 87416 

6 Ronald Smith P.O. Box 2477, Shiprock, NM 87420 

7 John Lowe P.O. Box 394, Fruitland, NM  87416 

8 Katie Dobey P.O. Box 2213, Fruitland, NM  87416 

9 Alice D. Gilmore P.O. Box 297, Fruitland, NM  87416 

10 Louise Benally P.O. Box 772, Fruitland, NM 87416 

 



Navajo Mine Permit Application Package 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 20.E 

 
Public Blast Notice 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

  (9/93; 9/98)  















Navajo Mine Permit Application Package 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 20.F 
Blasting Procedures 
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BHP Minerals 

COAL BLASTING REPORT 
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r... I~ ////////////////////////////////. 
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InllIlIOn Type 

1.»' Enolg._ 

Loa.r We!qttf 4 Qli1MCa 
Max. Ch-v- .,.. 8m_ tnteNlII: 2!lII 

No. H_ per em. In......,.: til 

SCllled t:lIoIonco>: 85 

Mtnlmum 0I1tahce:: 1.040 

ttenatStrlJcMP- M.V_• 

Sky (:ondl\lOno: CIM. 

T...,perdJN: 80 

WInd Speed: I 
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B'_8M_ No 

'Ie 

0111$1200' 
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COAL BLASTING REPORT 

, 
, , ) 

Seismograph Information: ~onitored 

Comments: 

'X- Wr1'J... 

1- MS-"t 

-t - 14$-4 

wJ::P,t; 1-<5'"1> 0":> Be"?"1/ 'E?;"vc, ~p BLoc./(. . 
Wt;fU; U~t:O ,,.) Ilttr.r~ i2pu.> :3 TIJI,j/;S. 

L#::AbL.1 tJe 

ft)(Jrr;: 1(, fh;l.$ ~-fUlj/A'­

AlP /V-HDJ..& ~cWlY, 

" I...tJ $. (fi ;.fq t.£ 

~ ~lo-r-~--------~-----------------~--'-----'-'----------'---'-------,.--------------------~-.. ---~ 
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10 

20 

30 

40 

50 

L 
Hole Blastholc Data RowsJob Data 

H 	 KE FNo 	 A B 

2 

3 

4 

II 
6 
1 
8 

9 


5 5 4 >I 5 4 5 55 5 
11 5 5 5 5 5 .4 5 4 5 .4 

12 :; :; 6 :; 	 5 5 :; <I l> 4 
{; .4 5 5 .413 	 5 5 5 5 5 

(j 5 5 5 (; 4 5 5 4 414 
15 5 5 5 5 5 5 5 5 5 5 

16 (; (; (; 5 4 5 !i 5 5 5 

17 5 :; 4 :; 4 :; :; 5 5 5 

5 4 5 4 5 5 (; 5 518 
19 5 "5 5 :; 5 5 5 :; 5 I) 

5 5 5 5 5 5 5 5 5 5 
5 5 5 5 5 521 	 4 5 5 5 

5 	 522 5 5 5 5 5 5 5 5 

23 5 5 5 5 5 5 5 5 5 5 

24 :; :; 5 5 :; 5 :; 5 5 :, 

5 4 4 5 [, 5 !i4 525 .5 
26 5 5 5 5 5 5 5 5 5 5 

5 5 5 5 1)27 6 5 5 5 5 

2B 4 5 5 5 4 4 5 5 5 5 

5 5 :; :; 5 5 5 5 529 	 4 
6 5 4 4 4 5 (; G 5 5 

Q :; 631 4 4 4 5 	 4 4 5 
:; 	 4 4 4 5 5 532 	 5 5 5 

5 5 5 533 G 5 	 0 5 5 5 
Ij 4 4 5 4 5 5 534 	 5 b 

5 :; 535 6 5 5 5 5 5 5 
36 4 5 5 5 5 5 5 5 5 4 

5 5 6 4 537 5 4 5 5 	 5 
38 5 :; 5 5 5 0 0 	 6 5 5 

6 5 539 ~ 5 4 5 	 5 5 5 
5 4 4 /; 5 5 5 5 4 4 

41 6 5 :;; !:> b 5 5 5 5 6 

42 6 5 5 5 5 5 5 5 5 5 

43 5 5 :; 5 5 5 5 5 5 5 

44 6 5 4 4 4 5 5 5 4 .4 

5 5 5 5 545 5 5 5 5 	 5 
5 :>411 6 	 5 5 5 5 5 5 5 

4 4 4 5 5 5 5 547 	 .4 5 
5 (; 5 548 6 !i 5 5 	 5 5 
5 5 5 5 549 	 5 5 6 5 5 

5 :> 6 5 5 5 5 5 5 5 

ll-C-4 



56 5 5 451 fi 	 5 5 5 6 
(; 5 4 5 552 G 5 G £ G 
4 6 5 b 5 553 6 	 6 6 5 

5 4 4 Ii 554 5 	 5 6 6 6 

55 6 6 6 5 5 4 4 4 6 
6 5 4 11 556 6 1) 5 5 5 	 " 

6 {; 5 5 6 557 5 	 5 5 6 
4 5 (; 6 6 (; I) 5 6 5511 

(; 6 {;6 	 559 6 6 	 6 

liD 5 5 G 6" (; 	 5 5 4 5 "5 
5 5 I)61 6 	 6 6 5 5 5 4 

62 6 	 6 G 6 5 5 5 6 6 4 
(I 6 (I 6 5 5 .1\ 6 463 5 

4 6 564 6 6 6 5 4 	 6 5 
6 5 .1\ ti 565 6 	 5 4 5 4 

!'i !'i66 5 5 6 6 5 	 /\ 4 4 
I) 4 4 5 461 6 	 6 6 6 6 

6 6 6 5 5 /) 568 5 5 6 
69 6 5 4 5 5 6 5 4 4 4 

I) ~ :> 0 0 0 070 6 6 6 

71 

72 

73 

74 

75 

76 

77 

78 

7& 

80 

81 

82 

83 

64 
85 
00 
81 

88 

89 

90 

91 

02 

93 

94 

95 

96 

'<17 
98 
99 

100 
101 . 
102 
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Page 1 
0612412005 BHP Minerals 

Mix Truck Load Sheet 
Job: COAl~1 Block: A ___ Bottom-­___ BotI"", __ ---Top--- ---Top--­

Row Hoi. Sfm Formula Chg Formula CI!g,'II Hole Stm formula en formula 
A 062 	 3,9 ANFO WESCO 15010 3,2 ANFO WESCO 13 

A 063 3,2 ANFO WESCO 13 


A 011 	 3,2 ANFO WESCO 13 

3,2 AIjFO,WESCQ ,_,--1;1.. __, ___-'-___ ,·,A, 064 ,,,3.$ ANFO WESCO.__ 15


A 012 

A 065 3,9 ANFO WESCO 15
013 3,2 ANFO WESCO 13 

A 066 3,2 ANFO WESCO 


A 
13

A 014 3,2 ANFO WESCO 13 

A 067 3.9 ANFO WESCO 
 15015 3,2 ANFO WESCO 13 


A A 068 3,2 ANFO WESCO 13 

A 

016 3.2 ANFO WESCO 13 

A 069 3,9 ANFO WESCO 
 15

A 017 3,2 ANFO WESCO 13 

A 070 3,9 ANFO WESCO 15


A 018 32 ANFO WESCO 	 13 


13 B 010 3.2 ANFO WESCO 13 

A 019 32 ANFO WESCO 


011 3.2 ANFO WESCO 13

A 020 3,2 ANFO WESCO 	 13 B 


10 B 012 3,2 ANFO WESCO 13

A 021 2,6 ANFO WESCO 


013 3,2 ANFO WESCO 13

A 022 3.2 ANFO WESCO 	 13 B 


13 B 014 3,2 ANFO WESCO 13

A 023 32 ANFO WESCO 


B 015 3,2 ANFO WESCO 13

A 024 3,2 ANFO WESCO 13 


3,2 ANFO WESCO 13 

A 025 3,2 ANFO WESCO 13 	 B 016 


B 017 3,2 ANFO WESCO 13

A 026 32 ANFO WESCO 	 13 


15 B 018 3.2 ANFO WESCO 13

A 027 3,9 ANFO WESCO 


B 019 32 ANFO WESCO 13

A 028 2.8 ANFO WESCO 10 


3,2 ANFO WESCO 13

A 029 2,6 ANFO WESCO 10 	 B 020 


B 021 3.2 ANFO WESCO 13 

A 030 3,9 ANFO WESCO 15 


022 3,2 ANFO WESCO 13

A 031 2,6 ANFO wesco 	 10 B 


13 B 023 32 ANFO WESCO 13 

A 032 3,2 ANFO WESCO 


B 024 3,2 ANFO WESCO 13 

A 033 	 3.9 ANFO WESCO 16 

3.2 ANFO WESCO 13
034 3,2 ANFO WESCO 13 	 B 025 


B 026 3,2 ANFO WESCO 13
15035 3.9 ANFO WESCO c.. 
10 	 B 027 3,2 ANFO WESCO 13 

A 035 2,6 ANFO WEsCO 

B 026 3,2 ANFO WESCO 13 


A 037 3,2 ANFO WESCO 13 

029 3.2 ANFO WESCO 13 


A 038 3.2 ANFO WESCO 13 	 B 

B 030 3,2 ANFO WESCO 13 


A 039 2,6 ANFO wesco 10 

B 031 2,6 ANFO WESCO 10 


A 040 3,2 ANFO wesco 	 13 


16 B 032 3,2 ANFO WESCO 13 

041 3,9 ANFO WESCO 


B 033 3,2 ANFO WESCO 13 

A 
A 042 	 3,9 ANFO WESCO 15 

B 034 	 3,2 ANFO WESCO 13 
A 043 3.2 ANFO WESCO 13 


B 035 3,2 ANFO WESCO 13 

A 044 3,9 ANFO WESCO 15 


036 3,2 ANFO WESCO 13 

A 045 3,2 ANFO WESCO 13 	 B 


B 037 2,6 ANFO WESCO 10
15 
B 038 3.2 ANFO WESCO 13

A 046 	 3.9 ANFO WESCO 

A 047 2,6 ANFO WESCO 10 

B 039 3.2 ANFO WESCO 


A 048 	 3,9 ANFO WESCO 15 13 

040 2,6 	 ANFO WESCO 10 
A 049 3,2 ANFO WESCO 13 	 B 


B 041 3,2 ANFO WESCO 13 

A 050 32 ANFO WESCO 13 


B 042 3,2 ANFO WESCO 
 13 
A 051 3,9 ANFO WESCO 15 


B 043 3,2 ANFO WESCO 13 

A 052 3,2 ANFO WESCO 13 


B 044 3,2 ANFO WESCO 
 13 
A 053 	 3,9 ANFO WESCO 15 

B 045 	 3.2 ANFO WESCO 13 
A 054 	 3,2 ANFO WESCO 13 

13046 3,2 ANFO WESCO B
A 055 3.9 ANFO WESCO 15 


B 047 2,6 ANFO WESCO 
 10 
A 055 	 3.9 ANFO WESCO 15 

13048 3,2 ANFO WESCO B057 3.2 ANFO WESCO 13 

B 049 3,2 ANFO WESCO 


A 1310 
B 050 3,2 ANFO WESCO 13A 055 	 2.8 ANFO wesco 

059 3,9 	 ANFO wesco 15 
B 051 	 3,2 ANFO wesco 13 

050 3,2 	 ANFO WESCO 13 
B 052 	 3,2 ANrO WESCO 13 


A 051 
 3.9 ANFO WESCO 15 

ll-C·5 



Page 2 
06124/2005 	 BHP Minerals 

Mix Truck Load Sheet 
Job: COAL-1 	Block: A 


__~BoHom-- --- Bottom ~~ ---Top--­---Top--­
Row Hole Stm Formula ens Formula Chg 

,. VI Hole Stm Formul. eng Formula eng 
C 044 2.6 ANFO WESCO 	 103.9 ANFO WESCO 15~ 053 
C 045 3.2 ANFO wesco 	 13e 054 3.2 ANFO WESCO 13 

C 046 3.2 ANFO WESCO.. 13
e 055 3.9 ANFO WESCO 15 

C 047 3.2 ANFO WESCO. 13


B 056 3.2 ANFO WESCO 13 

C 048 3.2 ANFQ WESCO 13
B 057 3.2 ANFO WESCO 13 

C 049 3.9 ANFO WESCO 15


B 05& 3.2 ANFO WESCO 	 13 


16 C 050 3.9 ANFO WESeO 15
e 059 3.9 ANFO WESCO 

C 051 3.2 /INFO WESCO 13
e 060 3.2 ANFO WESCO 13 

C 052 3,9 ANfO WESCO 15
a 061 3,9 ANFO WESCO 15 

C 053 3.9 ANFO WESCO. 15 


B 05.2 3.9 ANFO WESCO 15 

C 054 3.9 ANFQ WESCO 15 


B 0\53 3.9 ANFO WESCO 15 

C 055 3.9 ANFO WESCO 15


B 064 3.9 ANFO WESCO 15 

C 056 3,2 ANFC WESCO. 13 
e 065 3.2 ANFO WESCO 13 

C 057 3.2 ANFO WESCO. 13


B 056 3.2 ANFO WESCO 	 13 


15 C 068 3,9 ANFD WESCO. 15
B 067 3.9 ANFO WESCO 

C 059 3.9 ANFO WESCO 15 


B 068 3.2 ANFO WESCO 13 

C 050 3.9 /INFO. WESCO. 15


B 069 3.2 ANFO WESCO 13 

C 061 3.9 ANFO WESCO 15


B 070 3.9 ANFO WESCO 15 

C 062 3.9 ANFO WESCO 15 


COlO 3.2 ANFO WESCO 13 

C 0\53 3.9 ANFO WESCO. 15 


C 011 3.2 ANFO WESCO 	 13 

13 C 064 3,9 ANFO WESCO 15
C 012 3.2 ANFO WESCO 
13 	 C 068 2.6 ANFO WESCO 10 

C 013 3.2 ANFO WESCO 

C 068 3.9 ANFQ WESCO. 15


C 014 3.2 ANFO WESCO 13 

C 067 3.9 ANFO WESCO 15


C 015 3.2 ANFO WESCO 	 13 

13 	 C 068 3,9 ANFQ WESCO 15
016 3.2 /INFO WESCO 

" 	 C 069 2.6 ANFO WESCO. 10 
017 2.6 ANFO WESCO 10 


C 070 3.9 ANFO WESCO 15 

C 018 2.5 ANFO wesco 	 10 

o 010 3.2 ANFO WESCO 	 13 
C 019 3.2 ANFO WESCO 13 


DOll 3.2 ANFO WESCO. 13 

C 020 3.2 ANFO WESCO 13 


D 012 3.2 ANFO WESCO 13 

C 021 3,2 ANFO WESCO 13 


D 013 3.2 ANFO WESCO. 13 

C 022 3,2 ANFO WESCO 13 


D 014 3.2 AIIFO WESCO 13 

C 023 3.2 ANFO WESCO 13 


D 015 3,2 ANFO WESCO 13 

C 024 3.2 ANFO WESCO 	 13 

D 016 3.2 ANFO WESCO 	 13 
C 025 2.6 ANFO WESCO 10 


D 017 3,2 ANFQ WESCO 13 

C 026 3.2 ANFO WESCO 	 13 

o 018 3.2 ANFO WESCO. 13 
C 027 3.2 ANFO WESCO 13 


D 019 3,2 ANFQ WESCO 13 

C 028 3.2 ANFO WESCO 13 


D 020 3.2 ANFO WESCO 13 

C 029 3,2 ANFO WESCO 13 


D 021 3,2 ANFO WESCO 13

2,5 ANFO WESCO 10 

D 022 3.2 ANFo. WESCO 13
C 030 

C 031 2.6 ANFO WESCO 10 

D 023 3.2 ANFO WESCO 13 


C 032 3.2 ANFO WESCO 13 

D 024 3,2 ANFQ WESCO. 13 


C 033 0.0 lOIt 
D 025 2,5 ANFO WESCO 	 10 

C 034 2.5 ANFO WESCO 	 10 
D 025 3.2 ANFO WESCO 	 13 

C 035 3.2 ANFO wesCo 	 13 
D 027 3.2 ANFQ WESCO 	 13 

C 036 3.2 ANFO WESCO 	 13 
D 028 3.2 ANFO WESCO 	 13 

C 037 3.2 ANFO WESCO 	 13 
D 029 3.2 ANFO WESCO 	 13 

C 038 3,2 ANFO WESCO 	 13 
D 030 2,6 ANFO WESCO 	 10 

C 039 2.6 ANFO WESCO 	 10 
D 031 3.2 ANFO WESCO 	 13 

C ()40 2.6 ANFO WESCO 	 10 
D 03.2 3.2 ANFO WESCO 	 13 

041 3,2 ANFO WESCO 13 
D 033 3,2 ANFO WESCO. 13 

042 3.2 ANFO WESCO 13~ 	 o 034 26 ANFC WESCO 10 
C 043 3.2 ANFO WESCO 	 13 

ll-C-Sa 
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0612412005 BHP Minerals 
Mix Truck Load Sheet 

Job: COAL.l 	Block: A 
___BoIIom__ Top---~ .-·_..onOO1_ TOp--­

Row Hole SIm Formula Chp Formula Chg"Hoi. Shn Formula Ch Formula Cb 
E 026 3.2 ANFO WESCO 13035 32 ANFO WESCO 13 

E 027 3.2 ANFO WESCO 13


D 036 32 ANFO WESCO 13 

E 026 2.6 ANFO WESCO 10


D 037 32 ANFO WESCO 13 

E 029 3.2 ANFO WESCO 13


D 03a 3.2 ANFO WESCO 13 

E 030 2.6 ANFO WESCO 
 10

D 039 3.2 ANFO WESCO 13 

E 031 2.6 ANFO WESCO 10
D 040 3.2 ANFO WESCO 13 

E 032 26 ANFO WESCO 10
D 041 32 ANFO WESCO 13 

E 033 3.2 ANFO WESCO 13
D 042 3.2 ANFO WESCO 13 

E 034 2.6 ANFO WESCO 10
D 043 3.2 ANFO WESCO 13 

E 035 3.2 ANFO WESCO 13
D 044 2.6 ANFO WESCO 10 

E 036 3.2 ANFO WESCO 13
D 045 3.2 ANFO WESCO 13 

E 037 3.2 ANFO wesco 13
D 046 3.2 ANFO WESCO 13 

E 031\ 3.2 ANFO WESCO 13
D 047 2.6 ANFO WESCO 10 

e 039 3.2 ANFO WESCO 13
D 048 3.2 ANFO WESCO 13 

E 040 3.2 ANFO WESCO 13
D 049 3.2 ANFO WESCO 13 

e 041 3.2 ANFO wesco 13
D 050 3.2 ANFO WESCO 13 

E 042 3.2 ANFO WESCO 13
D 051 3.2 ANFO WESCO 13 

E 043 3.2 ANFO WESCO 13


D 052 3.9 ANFO WESCO 15 

E 044 2.6 ANFO WESCO 10


D 053 3.2 ANFO WESCO 13 

E 045 3.2 ANFO WESCO 13


D 054 3.9 ANFO WESCO 15 

E 046 3.2 ANFO WESCO 13


D 055 32 ANFO WESCO 13 

E 047 2.6 ANFO WESCO 10


D 056 3.2 ANFO WESCO 13 

E 046 3,2 ANFO WESCO 13


D 057 3.9 ANFO WESCO 	 15 

15 E 049 3.2 ANFO wesco 13


D 058 3.9 ANFO WESCO 

050 3.2 ANFO WESCO 13


059 3.2 ANFO WESCO 13 	 E 

E 051 3.9 ANFO WESCO 15
~ 050 3.9 ANFO WESCO 15 

13 E 052 3.9 ANFO WESCO 15D 061 3,2 ANFO WESCO 

E 053 2.6 ANFO WESCO 10


D 052 3.9 ANFO WESCO 15 

E 054 3,9 ANFO WESCO 15


D 063 3,9 ANFO WESCO 	 15 

13 E 055 3.2 ANFO WESCO 13


D 064 3.2 ANFO WESCO 

13 E 056 3.2 ANFO WESCO 13


D 066 3,2 ANFO WESCO 

E 067 3.9 ANFO WESCO 15


D 066 3,9 ANFO WESCO 15 

E 058 3.9 ANFO WESCO 15
o 	 067 3.9 ANFO WESCO 15 


15 E 059 3.2 ANFO WESCO 13
o 	 068 3.9 ANFO WESCO 

E 060 3.9 ANFO WESCO 15


D 069 3.2 ANFO WESCO 13 

E 061 3.2 ANFO WESCO 13
o 	 070 3.2 ANFO WESCO 13 


10 E 062 3.2 ANFO WESCO 13

E 010 2.6 ANFO WESCO 


E 063 3.9 ANFO WESCO 15

E all 3.2 ANFO WESCO 13 


E 064 2.6 ANFO WESCO 10
E 012 3.2 ANFO WESCO 13 

e 065 2.6 ANFO WESCO 10


E 013 3.2 ANFO WESCO 	 13 


13 E 066 3.2 ANFO WESCO 13

E 014 3.2 ANFO WESCO 


E 067 3.9 ANFO WESCO 
 15
E 015 3.2 ANFO WESCO 13 


E 068 3.9 ANFO WESCO 15

E 016 2.6 ANFO WESCO 10 


e 059 3.2 ANFO WESCO 13

E 017 2.6 ANFO WESCO 10 


070 2.6 ANFO WESCO 
 10 
E 018 2.6 ANFO WESCO 10 	 E 


F 010 2.6 ANFO WESCO 10 

E 019 3.2 ANfO WESCO 13 


F 011 2.6 ANFO WESCO 
 10 
E 020 3.2 ANFO WESCO 13 


F 012 3.2 ANFO WESCO 
 13 
E 021 3.2 ANFO WESCO 	 13 

133.2 ANFO WESCO 
E 022 3.2 ANFO WESCO 13 	 F 013 


F 014 2.6 ANFO WESCO 
 10 
023 3.2 ANFO WESCO 13 


015 3.2 ANFO WESCO 
~ 13 
024 3.2 ANFO WESCO 13 F 

F 016 3.2 ANFO wesco 13
E 025 2.6 ANFO WESCO 	 10 

1I-C·5b 



010 

020 

030 

040 

050 

13 

Page 4
'. 	 BHP MineralsD1iI241200~ 

Mix Truck Load Sheet 
Job: COAL-1 Sioek: A 

- __ Bottom ....~- ---Top--­
--~Bottom-- ---Top--­

Sun Formula ChS Formula ChgI 'W Hole Stm Formula Chg Formula Chg Row Hole 
F 069 3.9 ANFO WESCO 15 ..,. 017 3.2 ANFO WESCO 13 
F 070 3.2 ANFO WESCO 13F 018 3.2 ANFO WESCO 13 

G 3.2 ANFO WESCO 
F 019 3.2 ANFO WESCO 13 

G 011 3.2 ANFO WESCO 13
F 020 3.2 ANFO WESCO 13 

G 012 3.2 ANFO WESCO 13
F 021 3.2 ANFO WESCO 13 

G 013 2.6 ANFO WESCO 10
F 022 3.2 ANFO WESCO 13 

G 014 3.2 ANFO WESCO 13
F 023 3.2 ANFO WESCO 13 

G 015 3.2 ANFO WESCO 13
F 024 3.2 ANFO WESCO 13 

G 016 3.2 ANFO WESCO 13
F 025 3.2 ANFO WESCO 13 

G 017 3.2 ANFO WESCO 13
F 026 3.2 ANFO WESCO 13 

G 018 3.2 ANFO WESCO 13
F 027 3.2 ANFO WESCO 13 

G 019 3.2 ANFO WESCO 13
F 028 2.6 ANFO WESCO 10 

G 3.2 ANFO WESCO 13
F 02ll 3.2 ANFO WESCO 13 

G 021 3.2 ANFO WESCO 13
F 030 3.2 ANFO WESCO 13 

G 022 3.2 ANFO WESCO 13
F 031 2.6 ANFO WESCO 10 

G 023 3.2 ANFO WESCO 13
F 032 2.6 ANFO WESCO 10 

G 024 3.2 ANFO WESCO 13
F 033 3.2 ANFO WESCO 13 

G 025 3.2 ANFO WESCO 13
F 034 3.2 ANFO WESCO 13 

G 026 3.2 ANFO WESCO 13
F 035 3.2 ANFO WESCO 13 

G 027 3.2 ANFO WESCO 13


F 038 3.2 ANFO WESCO 	 13 

13 G 026 3.2 ANFO WESCO 13


F 037 3.2 ANFO WESCO 

G 029 3.2 ANFO WESCO 13


F 038 0.0 Lost 
3.2 ANFO WESCO 13

F 039 3.2 ANFO WESCO 13 	 G 


G 031 3.2 ANFO WESCO 13

F 040 3.2 ANFO WESCO 13 


G 032 2.6 ANFO WESCO 10
041 3.2 ANFO WESCO 13 

G 033 3.2 ANFO WESCO 13
~ 042 3.2 ANFO WESCO 13 

G 034 2.6 ANFO WESCO 10


F 043 3.2 ANFO WESCO 13 

G 035 3.2 ANFO WESCO 13


F 044 3.2 ANFO WESCO 13 

G 038 3.2 ANFO WESCO 13


F 045 3.2 ANFO WESCO 	 13 

13 G 037 3.2 ANFO WESCO 13


F 046 3.2 ANFO WESCO 

G 038 0.0 Loot


F 047 3.2 ANFO WESCO 13 

G 039 3.2 ANFO WESCO 13 


F 048 3.2 ANFO WESCO 13 

G 3.2 ANFO WESCO 13


F 049 3.2 ANFO WESCO 13 

G 041 3.2 ANFO WESCO 13


F 050 3.2 ANFO WESCO 13 

G 042 3.2 ANFO WESCO 13


F 051 3.9 ANFO WESCO 15 

G 043 3.2 ANFO WESCO 13


F 052 3.9 ANFO WESCO 15 

G 044 3.2 ANFO WESCO 13


F 0$3 3.9 ANFO WESCO 15 

G 045 3.2 ANFO WESCO 13 


F 054 3.2 ANFO WESCO 	 13 

13 G 046 3.2 ANFO WESCO 13


F 055 3.2 ANFO WESCO 

G 047 3.2 ANFO WESCO 13


F 056 3.9 ANFO WESCO 15 

G 048 3.2 ANFO WESCO 13


F 057 3.9 ANFO WESCO 15 

G 049 3.2 ANFO WESCO 13 


F 056 3.9 A NFO W!:SCO 15 

G 3.2 ANFO WESCO 13 


F 055 3.9 ANFO WESCO 15 

G 051 3.2 ANFO wesco


F 060 3.2 ANFO WESCO 13 13 


G 052 3.2 ANFO WESCO 13 

F 061 3.2 ANFO WESCO 13 


G 053 3.2 ANFO WESCO 13 

F 062 3.2 ANFO WESCO 13 


G 054 2.6 ANFO WESCO 10

F 063 3.2 ANFO WESCO 13 


G 055 2.5 ANFO WESCO 10

F 064 3.9 ANFO WESCO 15 


G 056 3.2 ANFO WESCO 13

F 065 3.9 ANFO WESCO 15 


G 057 3.2 ANFO WESCO 13
15" 056 3.9 ANFO WESCO 
G 058 3.2 ANFO WESCO 1313"" 067 3.2 ANFO WESCO 
G 059 3.9 ANFO WESCO 15

F 065 3.9 ANFO WESCO 	 15 

II-C-Sc 
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06/2412005 BHP Minerals 

Mix Truck Load Sheet 

Strn f ormul. Chg 

Job; COAL·l 	Block: A 
__ Bot1om __ -Bottom--- --Top--­---Top--­

Formul. ChgforrnUht Chs Row Hole Stm formula Chg 
H 051 3.2 ANFO WESCO 13G 060 3.2 ANFO WESCO 13 

H 052 2.6 ANFO WESCO 10
G 061 3.2 ANFO WESCO 	 13 


13 H 053 3.2 ANFO WESCO 13

G 062 3.2 ANFO WESCO 

2.6 ANFO WESCO 10
G 063 3.2 ANFO WESCO 13 	 H 054 


H 055 2.6 ANFO WESCO 10

G 054 3.2 ANFO WESCO 13 


H 056 2.6 ANFO WESCO 10
G 065 3.2 ANFO WESCO 13 

H 057 3.2 ANFO WESCO 
 13

G 066 3.2 ANFO WESCO 13 

H 056 3.2 ANFO WESCO 13
G 067 2.6 ANFO WESCO 	 10 


13 H 059 3.9 ANFO WESCO 
 15
G 066 3.2 ANFO WESCO 


13 H 060 2.6 ANFO WESCO 10
3.2 ANFO 	WESCO 
H 061 3.2 ANFO WESCO 13 

G 069 

G 070 0.0 Loot 

H 062 3.9 ANFO WESCO 15
H 010 2.6 ANFO WESCO 10 

H 06'3 2.6 ANFO WESCO 10


H 011 2.5 ANFO WESCO 10 

H 064 2.6 ANFO WESCO 10
H 012 2.6 ANFO WESCO 10 

H 065 2.6 ANFO WESCO 10
H 013 3.2 ANFO WESCO 13 

H 066 2.5 ANFO WESCO 10


H 014 3.2 ANFO WESCO 13 

H 067 2.6 ANFO WESCO 10


H 015 3.2 ANFO WESCO 13 

H 068 3.2 ANFO WESCO 13


H 015 3.2 ANFO WESCO 13 

H 069 2.6 ANFO WESCO 10
13 
H 070 0.0 Los! 

H 017 3.2 ANFO WESCO 

H 01B 3.2 ANFO WESCO 13 

010 3.2 ANFO WESCO 13


H 019 3.2 ANFO WESCO 13 

011 3.2 ANFO WESCO 13
H 020 3.2 ANFO WESCO 	 13 


13 012 3.2 ANFO WESCO 13

H 021 3.2 ANFO WESCO 


13 013 3.2 ANFO WESCO 13

022 3.2 ANFO WESCO 


014 2.6 ANFO WESCO 10 
~ 023 3.2 ANFO WESCO 13 
015 3.2 ANFO WESCO 13 

H 024 3.2 ANFO WESCO 13 

016 3.2 ANFO WESCO 13


H 026 3.2 ANFO WESCO 13 

017 3.2 ANFO W5SCO 13
H 026 3.2 ANFO WESCO 	 13 


13 018 3.2 ANFO W5SCO 13

H 027 3.2 ANFO WESCO 


019 3.2 ANFO WESCO 13 

H 028 3.2 ANFO WESCO 13 


020 3.2 ANFO WESCO 13

H 029 3.2 ANFO WESCO 13 


021 3.2 ANFO WESCO 13 

H 030 3.2 ANFO WESCO 13 


022 3.2 ANFO WESCO 13

H 031 3.2 ANFO WESCO 13 


023 3.2 ANFO WESCO 13

H 032 3.2 ANFO WESCO 13 


024 3.2 ANFO WESCO 13

H 033 3.2 ANFO WESCO 13 


02S 3.2 ANFO WESCO 13
3.2 ANFO WESCO 	 13 
026 3.2 ANFO WESCO 13 

H 034 

H 035 3.2 ANFO WESCO 13 

027 3.2 ANFO WESCO 13 


H 036 3.2 ANFO WESCO 13 

028 3.2 ANFO WESCO 13


H 037 3.9 ANFO WESCO 15 

029 3.2 ANFO WESCO 13 


H 036 3.9 ANFO WESCO 15 

030 3.2 ANFO WESCO 13 


H 039 3.9 ANFO WESCO 15 

031 3.2 ANFO WESCO 
 13 

H 040 3.2 ANFO WESCO 13 

032 3.2 ANFO WESCO 
 13

H 041 3.2 ANfO WESCO 13 

033 3.2 ANFO WESCO 13


H 042 3.2 ANFO WESCO 13 

034 3.2 ANFO W5SCO 
 13H 043 3.2 ANFO WESCO 13 

035 3.2 ANFO WESCO 
 13 

H 044 3.2 ANFO WESCO 13 

036 3.2 ANFO WESCO 
 13 

H 045 3.2 ANFO WESCO 13 

037 2.6 ANFO W5SCO 
 10 

046 3.2 ANFO WESCO 13 

038 3.2 ANFO WESCO 
 13 

047 3.2 ANFO WESCO 13 

039 3.2 ANFO WESCO 
 1315 
040 2.6 ANFO WESCO 

048 3.9 ANFO WESCO 
10 

049 3.2 ANFO WESCO 13 

041 3.2 ANFO WESCO 
 13 

050 3.2 ANFO WESCO 13 

II-C-5d 
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0612412005 BHP Minerals 
Mix Truck Load Sheet 

Job: COAl.l Block: A 	 ___ Top ___ 
___ 	 Bottom--­___~Top 	 __.___ 

, 	 _Bottom-­
ChI! Row Hole Stm Formula ehg Formula ehgFormulaa t: Holt Sun Formul. ens 

J 033 3~2 ANFO WESCO 13 
t 042 3.2 ANFO WESCO 13 


J 034 3.2 ANFO WESCO 13
I 043 3.2 ANFO WESCO 13 

J 035 3~2 ANFO WESCO 13
044 2~6 ANFO WESCO 10 

J 035 2.6 ANFO WESCO 10


045 3.2 ANFO wesco 13 

J 037 3~2 ANFO wesco 13


045 3.2 ANFO WESCO 13 

J 038 3.2 ANFO WESCO 13


047 3.2 ANFO WESCO 13 

J 030 3.2 ANFO wesco 13


048 3~2 ANFO WESCO 13 

J 040 2~6 ANFO WESCO 10
049 3.2 ANFO WESCO 	 13 


13 J 041 3.9 ANFO WESCO 15

050 3.2 ANFO WESCO 


J 042 3.2 ANFO WESCO 13
051 2~5 ANFO WESCO 10 

J 043 3.2 ANFO WESCO 13


052 3.2 ANFO WESCO 13 

J 044 2~6 ANFO WESCO 10


053 3.2 ANFO WESCO 13 

J 045 3~2 ANFO WESCO 13


054 3~9 ANFO wesco 15 

J 046 3.2 ANFO WESCO 13


055 2.6 ANFO WESCO 	 10 


10 J 047 3~2 ANFO WESCO 13

055 2.6 ANFO wesco 


J 048 3.2 ANFO WESCO 13

057 3.9 ANFO WESCO 15 


J 049 3~2 ANFO WESCO 13 

056 3.9 ANFO WESCO 15 


J 050 3.2 ANFO WESCO 13

059 3.9 ANFO WESCO 	 15 


13 J 051 3.2 ANFO WESCO 13

060 3.2 ANFO WESCO 


J 052 3~2 ANFO WESCO 13

061 3.9 ANFO WESCO 15 


J 053 3.2 ANFO WESCO 13

052 3.9 ANFO WESCO 15 


J 054 3.2 ANFO WESCO 13

063 3.9 ANFO WESCO 15 


J 055 3~2 ANFO WESCO 13

054 3.9 ANFO wesco 15 


J 056 3.2 ANFO WESCO 13

065 3.9 ANFO WESCO 15 


J 057 3.2 ANFO WESCO 13 

066 3.2 ANFO wesco 13 


J 056 3.2 ANFO WESCO 13 

067 3.2 ANFO WESCO 13 


J 059 3.2 ANFO wesco 13

066 3~9 ANFO WESCO 15 


J 060 3.2 ANFO WESCO 13

069 2.6 ANFO wesco 10 


J 051 2.6 ANFO wesco 10 

I 070 0.0 los. 


J 062 2.6 ANFO WESCO 10 

J 010 3.2 ANFO WESCO 13 


J 063 2.6 ANFO wesco 10 

J 011 2.5 ANFO WESCO 10 


J 054 3.2 ANFO WESCO 13 

J 012 2~6 ANFO WESCO 10 


J 065 3.2 ANFO WESCO 13 

J 013 2.6 ANFO WESCO 10 


J 056 2.6 ANFO WESCO 10 

J 014 2.6 ANFO WESCO 10 


J 087 2.5 ANFO WESCO 

J 015 3.2 ANFO WESCO 13 10 


J 058 3.2 ANFO WESCO 13 

J 018 3~2 ANFO WESCO 13 


J 089 2.6 ANFO WESCO 10 

J 017 3.2 ANFO wesco 13 


J 070 0.0 loot 


, 

J 018 3.2 ANFO WESCO 13 


J 019 3.2 ANFO WESCO 13 


J 020 3.2 ANFO WESCO 13 


J 021 3.2 ANFO WESCO 13 


J 022 3.2 ANFO WESCO 13 


J 023 3.2 ANFO WESCO 13 


J 024 3.2 ANFO WESCO 13 


J 025 3.2 ANFO WESCO 13 


J 020 3.2 ANFO wesco 13 


J 027 3.2 ANFO wesco 13 


J 026 3.2 ANFO wesco 13 


029 3.2 ANFO WESCO 13 


030 3.2 ANFO WESCO 13 


J 031 3.2 ANFO WESCO 13 


3.2 ANFO WESCO 13J 032 

II·C-5e 
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Mix Truck load Sheet Totals 

Job: COAL.1 Sioek: A 

FoJmul. N.me ________T:.;;o:;:"'::,.'P:.,:o:;u:::nds:;­
ANFO WESCO 7,758 
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BHP Minerals 

BLASTING REPORT 

bpi WftIghf I DWence 

, 

MaX. CI1Q fems In_t 7.A2!I Scaled Dis"",,,,,: 811 
No. HeI•• /ems In!eMlt 15 !.In.OIoIance: 5.601 

8.94 

Name: J. Lowe 

Type' Dwelling 

~ 
Sky Conditions: Cloudy 

Tf3fl'iPE\ra1ure: '4 

01010""'" 11.798 
Dlrecllon: SSW 

WInd Speed: 5 

WlndDl_ N 

lJ-C-60712_ 



BHP Minerals 
BLASTING REPORT 

EB lnHoIe Delays 

eB surface Delays 
ES Surface Del.ys 

Description 
Quantity 

ZAP Ensign BiCkfOfd 
EBMS #4 Ensign Bickford 

MS.oo9 Ensign B,ckfOfd 

MS-OS5 Ensign Bickford 

6 
1 

6 
2 

Pag.:2of __ 
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BHP Minerals 

BLASTING REPOR TJob: 67NB6S-5 ""-- f'\ 

~ Blast Diagram Indicate Nortl1 y,iJh an arrow 

~ 
P. 

r> 

't1 f'. '!> D II '.\" O~ 

!J- IL I ,\ II I 

" 
I • I' I~ ,~ '0- r 

\ 

-
I" Ir; ~ r« 1'1 j 

..... 
r"-

i"7 

""-./ '- -r- j.. fy' L V if 
I I' -\ .... ' -'-)"" 11.(.(, d <-- e'l<!> : 1\ 

®-~'" ~~ )(-I.gg ~,~~ eov.~tJt&. ~t 16 Mb I , • .1w,tl:, k CA' (C>A-~tr.,. 

Seismograph Information 

Na_ structure Type North East Transverse Vertical Longitudinal /oJr BIaSI 
PPV(Jps) I Freq(Hz) (dB) 

Not Monllored 

7121lJ2004 Pag.: 3 of <:;; 

JI·C·8 



BHP Minerals 

BLASTING REPORT 


lob: 67NB68-5 

C8~_...:R.::,;c:.;.._....:..;N=:u~::0:;:le::.r_-::~~::~:::lion:::;.-_...:De:""pIh::0,--~SL=~;::IU:=1$__...:S::le::,:m;.:.;..H:.:.I-.. ...:C::.h...a"jrg"'e:..;T:..<y"pe=-------:::C:;ha:::Jl;:.W.:.:.:;I.'---I 

A 102 Bottom 23 Dry '2 26% ernul WESCO 441 
A 103 Bottom 22 Dry 11 26% Ernul WESCO 420 
A 104 Bottom 22 Dry 11 26% Emul WESCO 420 
A 105 Bottom 22 Dry 11 26% ernul WESCO 420 
A 106 Bonom 22 Dry 11 26% Emu! WESCO 420 
A 107 Bonom 22 Dry 11 26% Ernul WESCO 420 

A 106 Bottom 23 Dry 12 26% Ernul WESCO 441 

A 109 Bottom 23 Dry. 12 26% Emul WESCO 441 
A 110 Bottom 22 Dry 11 26% Ernul WESCO 420 
A 111 Bottom 22 Dry 11 26% Ernul WESCO 420 
A 112 Botlon1 22 Dry 11 26'11> Ernul WE5(;O 420 
A 113 Boltom 22 Dry 11 26% Ernul WESCO 420 
A 114 Bottom 23 Dry 12 26% Ernul WESCO 441 
A 115 Botlon1 23 Dry 12 26% Ernul WESCO 441 
A 116 Bonom 22 Dry 11 26% Ernul WESCO 420 
A 117 Bottom 22 Dry 11 26% Ernul WESCO 420 
A 118 Botlon1 22 Dry 11 26% Emul WESCO 420 
A 119 Bottom 22 Dry 11 26% Ernul WESCO 420 
A 120 Bottom 23 Dry 12 26% Ernul WESCO 441 
A 121 Bottom 23 Dry 12 26% Ernul WESCO 441 
A 122 Bottom 23 Dry 12 26% Ernul WESCO 441 
A 123 Bottom 23 Dry 12 26% Ernul WESCO 441 
A 124 Bottom 23 Dry 12 26% Ernul WESCO 441 
A 125 Bottom 23 Dry 12 26% Emul WESCO 441 

A 126 Bottom 23 Dry 12 26% Ernul WESCO 441 
A 127 Bottom 22 Dry 11 26% Ernul WESCO 420 
A 128 Bottom 22 Dry 11 26% Ernul WESCO 420 
A 129 Bottom 23 Dry 12 26% Ernul WESCO 441 
A 130 Bottom 22 Dry 11 26% Ernul WESCO 420 
A 131 Botlon1 23 Dry 12 26% Ernul WESCO 441 
A 132 Bottom 23 Dry 12 26% Ernul WESCO 441 
A 133 Bottom 23 Dry 12 28% emu! WESCO 441 
A 134 Botlon1 24 Dry 12 26% Ernul WESCO 462 
A 135 Bottom 22 Dry 11 26% Ernul WESCO 420 
A 135 Bottom 23 Dry 12 28% Ernul WESCO 441 
A 137 Bottom 23 Dry 12 28% Ernul WESCO 441 
A 138 Bottom 24 Dry 12 26% Ernul WESCO 482 
A 139 Botlon1 24 Dry 12 26% Emul WESCO 482 
A 140 BotlOm 23 Dry 12 26% Ernul WESCO 441 
A 141 Bottom 23 Dry 12 26% Ernul WESCO 441 
A 142 Bonom 23 Dry 12 26% Ernul WESCO 441 
A. 143 Bottom 23 Dry 12 26% Emul WESCO 441 
A 144 Bottom 24 Dry 12 26% Ernul WESCO 462 
A 145 Bottom 24 Dry 12 26% Emul WESCO 482 
A 146 Bottom 24 Dry 12 26% Emul WESCO 482 
A 147 BotlOm 25 Dry 13 26% Emul WESCO (,495' 

A 148 Bottom 23 Dry 12 26% Emul WESCO 441 
A 149 Bottom 25 Dry 13 26% Ernul WESCO 495 
A 150 Bottom 25 Dry 13 26% Emul WESCO 495 
A 151 Bottom 22 Dry 11 26% Emul WESCO 420 
A 152 Bottom 22 Dry 11 26% Ernul WESCO 420 

A 153 Bottom 22 Dry 11 26% Emul WESCO 420 
A 154 Bottom 22 Dry 11 26% Ernul WESCO 420 

Page; 4 of __ 
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BHP Minerals 

BLASTING REPORT 


00: 67NB6B·5 
Stem HI Charge Type 	 ChargeWt.

Row Number Position Deplll 
Dry 11 26% Ernul wesco 420 

A 155 Bottom 22 

26% Ernul WESCO 420 


A 156 Bottom 22 Dry 11 

26% Ernul WESCO


A 157 Bottom 22 Dry 11 420 


26% Ernul WESCO 420 

A 158 Bottom 	 22 Dry 11 


22 Dry 11 26% Ernul WESCO 420 

A 159 Bottom 


12 26% Ernul WESCO

A 160 BoHorn 23 Dry 441 


26% Ernul WESCO 420 

A 161 BcHorn 22 Dry 	 11 


11 26% Ernul WESCO 420 

A 182 BoHorn 22 Dry 


11 26% Ernul WESCO 420

A 163 Bollom 22 Dry 


26% Ernul WESCO 420 

A 164 Botlom 22 Dry 11 


26% Ernul WESCO 378 

A 165 Bottom 20 Dry 	 10 


11 26% Ernul WESCO 420 

A 166 BaHam 22 Dry 


26% Ernul WESCO

A 167 Bottom 23 Dry 12 441 


26% Ernul WESCO 420 

A 168 Bottom 22 Dry 	 11 


11 26% Ernul WESCO 420 

A 169 Bottom 	 22 Dry 

26% Ernul WESCO
A 170 Bottom 	 22 Dry 11 420 


22 Dry 11 26% Ernul WESCO 420 

A 171 Bottom 


26% Ernul WESCO

A 172 Bottom 	 23 Dry 12 441 

B 101 Bottom o 	 1.00t 

B 102 Bottom o \.O$t 
26% Ernul WESCO

B 103 Bottom 22 Dry 11 420 

26% Ernul WESCO 399 
B 104 Bottom 21 Dry 	 11 

11 26% Ernul WESCO
B 105 Bottom 	 21 Dry 399 

22 Dry 11 26% Ernul WESCO 420 
B 106 Bottom 

'11 26% Ernul WESCO 420Dry 
26% Ernul WESCO 420B 107 Bottom 	 22 

B 106 Bottom 22 	 Dry 11 
Dry 12 26% Ernul WESCO 441 

B 109 Boltom 	 23 
21 Dry 11 26% Ernul WESCO 399 

B 110 BoHorn 
11 26% Ernul WESCO 420 

B 111 BaHam 	 22 Dry 
22 Dry 11 26% Ernul WESCO 420 

B 112 Bottom 
11 26% Ernul WESCO

B 113 Bottom 22 Dry 420 

26% Ernul WESCO 420 
B 114 Bottom 22 Dry 	 11 

11 26% Ernul WESCO 420 
B 115 BoHorn 22 Dry 

26% Ernul WESCO
B 116 BcHorn 23 Dry 12 441 

26% ernul WESCO 420 a 117 Bottom 22 Dry 11 
26% Ernul WESCO 420 

B 118 Bottom 22 Dry 11 
26% Ernul WESCO 420 

B 119 BaHam 22 Dry 	 11 
11 26% Ernul WESCO

B 120 Bottom 22 Dry 420 

26% Ernul WESCO 462 
B 121 Bottom 24 Dry 	 12 

44112 26% ernul WESCO
B 122 Bottom 23 Dry 

10 26% Ernul WESCO 357 
B 123 Bot!om 19 Dry 

26% Ernul WESCO 420 
B 124 ScHorn 22 Dry 11 

26% Ernul WESCO
B 125 ScHorn 18 Dry 9 336 

26% Ernul WESCO 420 
B 126 Bottorn 22 Dry 	 11 

44112 26% Ernul WESCO23 Dry127 BottomB 44126% Ernul WESCO
B 128 Bottom 23 Dry 12 

26% Ernul WESCO 441 
B 129 BoHorn 23 Dry 	 12 

11 26% Ernul WESCO 420 
130 Baham 22 Dry 

26% Ernul WESCO 
B 441 
B 131 Bottom 	 23 Dry 12 

420
22 Dry 11 26% Ernul WESCO 

B 132 Bottom 
26% Ernul WESCO 420 

B 133 Bot!om 22 Dry 11 
26% Ernul WESCO 420 

B 134 Bottom 22 Dry 	 11 

11 26% Ernul WESCO 420Dry 
26% Ernul WESCO 

B 135 Bottom 	 22 

B 136 Bottom 	 23 Dry 12 441 

Page: 5 01 C; 
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BHP Minerals 

BLASTING REPORT 


>b: 67NB6B-5 
Stem HI Charge Type 	 Charge WI.

Row Number Position DeptlJ Status 

Dry 12 26% Ernul WESCO 441
137 BoHom 23BC:* 25% Ernul WESCO

B 138 Bottom 23 Dry 12 441 

26% Ernul WESCO
B 139 Bottom 24 Dry 	 12 462 

12 26% Ernul WESCO
B 140 BotlOm 24 Dry 462 

26% Ernul WESCO 462 
B 141 BoHom 	 24 Dry 12 

25 Dry 13 25% Ernul WESCO 495 
B 142 BOHom 

12 26% Ernul WESCO 462 
B 143 BoHom 24 Dry 

25% Ernul WESCO 441 
B 144 BOIIOm 23 Dry 	 1. 

12 26% Ernul WESCO
B 145 BotlOm 24 Dry 462 

11 26% Ernul WESCO 420 
B 146 Bottom 22 Dry 

26% Ernul WESCO 420 
B 147 Bottom 22 Dry 11 

26% Ernul WESCO 485 
B 148 Bottom 25 	 Dry 13 

Dry 12 26% Ernul WESCO 441 
B 149 Bottom 23 

12 26% Ernul WESCO 462 
B 150 Sottorn 24 Dry 

26% Ernul WESCO 420 
B 151 Bottom 	 22 Dry 11 

22 Dry 11 26% Ernul WESCO 420 
B 152 6ollom 

26% ErnUl WESCO 
B 153 BoltOm 22 Dry 	 11 420 

11 26% Ernul WESCO 420 
B 154 Bottom 22 Dry 

26% Ernul WESCO 420 
B 155 Bottom 22 Dry 11 

26% Emul WESCO 420 
B 156 BottOm 22 Dry 	 11 

11 26% Ernul WESCO 420 
B 157 aouom 22 Dry 

11 26% Ernul WESCO 399 
B 156 Bottom 21 Dry 

26% Ernul WESCO 441 
B 159 BoHom 23 Dry 12 

26% Ernul WESCO 441 
B 150 Bottom 23 Dry 	 12 

11 26% Ernul WESCO
B 161 Bottom 22 Dry 420 

26% Ernul WESCO 420 
B 162 Bottom 22 Dry 11 

26% Ernul WESCO 420 
B 163 Bottom 	 22 Dry 11 

22 Dry 11 25% Ernul WESCO 420 
B 154 Bottom 

26% Ernul WESCO 357 
B 165 Bottom 19 Dry 	 10 

11 26% Ernul WESCO 420 
B 166 Bottom 22 Dry 

26% Ernul WESCO 441 
B 167 Bottom 23 Dry 	 12 

44126% ErnUl WESCO 
B 166 Bottom 23 Dry 	 12 

11 26% Ernul WESCO 420 
B 169 Bottom 22 Dry 

11 26% Ernul WESCO 399 
B 170 Bottom 21 DI)' 

26% Ernul WESCO 462 
B 171 Bottom 24 DI)' 	 12 

60.266123,148Toteisfor 143 

50.2663.148Totals for Job 143 

Pag.:6 of __ 
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Hr. R. C. Diederich 
Mine Manager, NavA~o Kine 
Utab InternAtional Inc. 
P.O. iOll lSS 
,r~itl.nd, ~tw He.ieo 87.10 

"I;: I Robert I:IA\ien 
Ed K.ll~ 

S ISiS 
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23-0-2 

UTAH INTERNATIONAL.. INC. 
NAlfA.lO MIN lit 

P"oeT QI"'IC& llia;l( loa • ,.."UIT ....A,..O. N.W MEXICO a7-". 
ieOel ••• 4 ' 

May 09. 1985 

Hr. Allen D. Klein, AJministrator 

Western Technical C~nt~r 

Office of Surface Mining 

Brooks TOl'/ers 

1020 15th Street 

Denver, CO 30202 


Dear Mr. Klein: 

Utah International Inc .• Navajo ~line. is requestIng approval of a mOdififed 
scaled distance factor Os=13 to be used when blasting in tho viCinity of the 
Texas-New ~xico Pipeline and the Public Service Company of New Mexico Power­
lines (see map) as per CFR 30 SectIon 816.67 (d)(l)(li). 

In support of this request we are subllitting the attached "Seismic Study in 
the Bighan Pit Area". A scaled distance factor Os=1O is the result when the 
59 seismic "ata points are analyzed according to the 95 confidence level 
criterid. t • ., are rEquEstln; .)~;.tovdl of a sCdled G15tance factor 0,,;13 be­
cause it includes tne mdxic.uUl pOSitive deviation dnd ,1111 insure that the 
peak particle velocity is not exceeded. 

Sincerely., ' 

, 
/( 1. 

R.C. Diederich 

Mine Manag~I' 


Navajo Mine 


plb 
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Industrial Seismology, In.oft 
:.wal 	IlANGELINI!; IiUI'l'E A·U 

p.o. sox 1:.1611 
.lOPLIN. MO 114IWlI·!:l6tl 

Pit. I" 111 II""'U III" 
April 27, 1985 

Utah Int:ernatiooal, Inc. 
Navajo MiM 
P. O • .Box 155 
FrW.tlana, NIJw MIlxico 87416 

Dear Mr. Gilfillan, 

YOI.I have requested that we auqgeat an upper limit for your b1aat 
vim"Ati.cn effllCta. 'I'h1a l1mit. 1s tD be directed tI::lW6rl:i _fet.y far- large 
power trAl18n1.aaton linoul ana a b.lrieo:l pl.pol.1n.e in the vicinity of the fWJ 
HAn MEllI of the NaVAjo Mine of Utah lnternadonal. Inc. 

A &elil.Cch of literature reveals that blast teat:.s inplai.rlg over 100 
.I.nctlea ~ aeoc;n'I po&k .-rUele velocity on buriod pipelinoul have beoiIn 
CilCried out wil:.t\OUt. ..,-,y dallIOIg" biling a ...OIt:.4int>d bY tha linea. My t:Wl 

experience baa ~ thct.t buried pl.po1inou1 can wlthatand much highoar grOl.lfld 
v ibrati.cn levels than t:hoae that are COI'UIidared d.iongeroua for reoidental 
stzuct.urea. On lil8Veral cxx:asialll, I have witneaaecl mine blaBti.rlg being 
<XlI"lducted within very short dist.ancle& of petroleLln products l.1n.ee with no 
OCCWTIIllI:le of blaBting d.anlage being noted. 

Large jXl\IIer tranamiaaion l:i.nea llPUllted 00 po1"a or towers .u-" deaigned 
tD auatain _ere wind loadiD;l. Mining directly adjllCent. tD power lina 
givea riae tD mr;II;"e CQIlCtOr1l for protecting blasters frQu elllCU"le ahock thAn 
fran pa6sible .::IarniIge tD the lines by blaBting. 

'ftle abllity of these QoIO facilities to witlwtand severe vibrat..\.oo 
loading Iihould be 1Ml1f evident.. liCJoMIer, aJi a Illdtt"r of l'~. we f-.l 
that. an upper limit of five incho:Ia per stlOOl'ld fJElIiIK particle velocity would 
be a reasonable limit. for either of these two atructurea. Five inches per 
~ peak partiel.. velocity is sufficient. erlOI.lqh to provide a wide margin 
of safet.y for eithar structure but liberal en:>ugh that you sOOuld be able to 
devise an eaco::micaUy fe.uible blasting prcqram to 10ItUt. thilil limit.. 

IN refer you to tha foll.owir.:! literat.ure in ..upport. of thia bJ..Qst 
vibration 1_1 aa a limit. 

1. 	 GlaBStalll, S. ana P. J. (Dlan, Ells., 'l'hto t.:ffects of Nucitill.r 
Weaf.C!lD. Uni.to:l States Departlllt<nt of Defenoe ana t.hII UuitW 
Statllll Depa.rtmlilnt. of Energy. 1.917. 

2. 	 Lanqefurs, U. ana B. Kihl"tran, Th.oe MCdem Tec.hru'11lt! of 

Rock Bliliit:ing. John H. Wiley ana SOCIoI, NIN Yw-k, 1973. 
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3. 	 wada. M•• "Behavior of 511hnarioe St.eel Pipelioell SUbjactAld to 
Shock Pressure of llrlcIarwatar Blaating. 3. Analysi.. of 
Experimental Ilelilulta and IlI.IIC\.loIJIIioo." JClUn1dl of the Industrial 
ESl.Vee SOCiety, Japan. Vol. 41, 1980. W. 106 - 23. 
'1'r ...tAIa ff'QII .J~ to tligliab by P. R. Kd.nIIdA. fur the 
USIlM. limarin:1 Publ1~ Q::1\'plIny. PYI:.. Ltd•• NBw DIIJ.hJ.. 19BJ. 

4. 	 Wwiltl.ne. P. 5., E. D. Elilperu and A. B. W~l. Anal,,"i'" and 
T_UIl9 of Pi: ReSl=Q'lSe to Buried E=ive Detalauona, 
~t aeli::.aidl Inildtuta. san All • 1978. 

Very t.rulY )Q.Ir1il. 

l&/tj 
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Industrial Seismology, Inc.-! I\\JI~ 
2431 HANGELINE Sl'ITE A·I! I.J 

1',0, I!OX 1256 

JOPLIN. ~10 64802·1256 


PH. (417) 624·016~ 


April 27, 	 1985 

SUBJ'E):"l', 	 Measurements of Blast Effects 
Utah International, Inc. 
Navajo Mine 
April 3 and 4, 1985 

'It) I 	 Utah International, loc. 
Navajo Mine 
P. O. BoX 155 

FrUitland, New Mexico 87416 


Attenticm Mr. George Gilfillan 

en April 3 and 4, 1985, at the request of Mr. George Gilfillan, persoonel 
fran White Industrial Seism::IlC<JY, Inc. visite:! the Coal Mining operation of 
Utah International, Inc.·s Navajo Mine, locate:! near Farmi.ngton, New Mexico. 
The pllIlX)Se of this visit was to secure measurements of earthborne and 
airborne effects produced by blasting at this operation. It was the further 
J?UllX>Se of this stu::ly to relate these measurements to a suggeste:! ground 
vibration limit of 5.0 inches per second with regard to underground pipelines 
and overhead p:1o<Ier lines. 

Ten full wavefonn seisroographs were provided by ~lhite to measure the 
seisnic and aooustic effects prcrluce:l by the blasts fired on these dates. The 
sensing elements of each of these instrunerlts ccnsists of a triaxial 
seilll1¥:ll\eter and a COfXienser microphone. These sensing elements silwltaneously 
measure three culilX)uents of ground llOtion, t'HO horizontal and one vertical. 
plus the airblast effects. The measure:! signals are anplifie:! and recorded on 
rna;Jnetic tape by a four track recording system. 'l1le magnetic tape beo::lnes a 
time history of the ground vibration and airblast effects produce:! at the 
recording ....,int. These tapes may be transcribed to visual seisroograms. or 
they may be analyze:! directly by a canputer for peak anplitude. freguency 
ccntent, or other paraneters of interest. 

In addition to their hard copy tape storage, each seisroograrh is also 
provided with a direct reading meter by which the peale perticle velocity 
anplitude of ground vibration may be read directly at the time of a test. 
'lhese meters are designe:! Wl.th peak holding capability eliminating the 
necessity for an irnnediate ooservation at shot rocrnent. 
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Utah Internaticnal, Inc. 
Navajo Mine 
April 27, 1985 
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Iostrull'entatioo - Cootinued 

The instrunents used during this study CXl!lsisted of White SeiSlW Sentinel 
Units, !>bjels sr-4; Seisno Tape III units, M:ldels 91-4; and Seisno Tar:e I and 
II units, M:ldels BT-4. All of the inatrunents provided ....re manufactured by 
Dallas Iost.runents, Inc. The Dallas Instrunents seisnographs have been tested 
for accuracy and response characteristics by the United States Bureau of 
Mines. These tests are tX1ted in the USIJ.I's reports of investigation, RI 8506, 
"Measurements of Blast Induced Ground Vibratioo and Seisnograf*! Calibratioo, II 
and RI 8508. "Airblast Instrunentatioo and Measurement Techniques for Surfa.oe 
Mine Blasting." 

Manufacturer's instrunent specificatialS for these seisnograf*ls are 
presented as Aj;pendix I. 

gm DATA 

Six blasts ....re fired to produce the data for this study. The blasts 
raIX}ed fran a siD;!le hole to two multi-hole shots. Five were loaded and fired 
00 April 3, 1985. The sixth shot. which was the largest in terms of nunber of 
holes and total p::>unds. was fired April 4, 1985. Pertinent details of each 
shot were provided by Utah International, Inc. Copies of the shot rep::>rts are 
included in Appendix II. 

INSTRU1ENT l?OSITICNS 

Instrunent p::>sitioos ....re predetermined fran topograf*lic maps provided by 
the mine. These positions were staked and surveyed by the mine surveyors. 

The recordiD;j site selectioos were made to cover three different 
directions. 'l'IoIo of the directioos were at approximate right aIX}les to each 
other. The third was aloog an azimuth between the quadrant fOrmed by the two 
perpindicular lines. 

Instrunent positiaw along each aziJmJth were staggered so that all would 
provide measursnents at points of increasiD;! distance fran each blast. The 
shot to instrunent. distances for the ent.ire study ranged fran 194 feet to 2167 
feet. 

The ground surfa.oe lying east of the blast area was primarily a sand. In 
order to assure a similar oouple at. all stations. a hole of 12 to 15 inches 
deep was dug at each statioo. The seismic sensors ....re spiked to the earth in 
the botton of each hole by means of a three inch spike at.tached to the botton 
of the case. The holes were then filled and tamped solid. 

A sketch map has been prepared showiD;j the locations of the blasts and 
the inst.runents. This is included in Appendix II. 
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Utah Internatiooal. Inc. 
Navajo Mine 
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Peak particle velocity amplitude measurements with peak eirblast 
OI/erpressure measurements are listed in the scmnaries of blast details and 
vibration neasurements. 'Ibese are found in Appendix III. Each of the 
magnetic tape recordings obtained during this study has been canputer analyzed 
for peak amplitudes and frequency. Fifty-nine canputer plotted and analyzed 
seiSTOgra1llS are inclOOed with this report as Appendix IV. 

'!bere was one inst:runent station that did not obtain a measurement for 
Shot #6. '!bis occurred at Station C2. '!be unit placed at this station was 
equipped with both airblast and ground vibration triggering capability. '!be 
wind became quite strOng on April 4. which caused excessive triggering of the 
instrunent. Both the hard COW tape recording and the menory storage capacity 
were exceeded and the shot measuranents were lost. 

An intermittent malfunction occurred on the vertical channel in the 
instrunent placed at Staticn A3. '!bis malfunction occurred on Shots #2, #3 
and #4. '!be data recorded on Shots #1. #5 and #6 appear to te accurate. As a 
consequence of this malfuncticn, this instrunent, ID 141, has been suJ:mi.tted 
to the manufacturer for repair and validation of the radial and transverse 
measurements for Shots 12. #3 and #4. We telieve these measurements to te 
accurate. '!be manufacturers statement will te suJ:mi.tted When receiVed. Use 
of the measurement on the radial channel for these three sOOts should not 
introduce significant error to this study. 

'!be peak particle velocity of ground notion Which may te produ::ed at a 
given point within the general vicinity of a blasting operation is heavily 
dependent on both the quantity of explosives fired at a single instant in time 
and the distance between the shot and the point of interest. Other factors 
such as the quality of explosives, placement of blast holes and lateral 
changes in the lithol.c.qy may also affect the peak velocity amplitude. 
HOwever, quantity of explosives and distance tetween the shot and a IDint of 
interest are the primary ccntrolling factors of particle velocity aIlillitude. 

When a shot is fired in an operation, the earth and rock surrounding this 
shot, that is not fractured by the blast, behaves as an elastic carrier to 
disperse the residual energy. As the ground vibration wave is transmitted 
aWiEj fran the shot site, the volune of earth that is affected beoc:mes a 
hemisphere of rapidly :l.ncreasing radius. '!be quantity of energy that was 
originally released as a seisnic pulse is accordingly dispersed in the 
increasingly greater volune ccntained within this hemisphere. 

Typically, the lateral distance fran a confined hole in a shot at which 
rock fracturing ceases is approximately 30 - 35 hole diaIreters. Fran the 
instant of fClIl1lation, the amplitude of the seisnic pulse decreases rapidly 
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General Technical DiscussiCXl - CCXltinUed 

with increasing distance as it travels away fran the source. The peak 
particle velocity ~litude which is representative of the energy levels 
contained within this p.llse or wave train is essentially dispersed within ten 
burden distances fran a shot, although perceptible ground vibrations may 
persist for several tb:lusand feet. The dispersal of seiruc energy resulting 
fran these cest shots is aIlI'ly illustrated by Figures I an:! II in 1\ppendix V. 

Both the USEM an:! other researchers have slDwn that peak ground vibraticn 
aIlI'litudes and peak airblast overpressures decrease exfX)nentially with 
distance fran the shot. The peak particle velocity ~li~des pra:!uced by a 
blast rray be estimated by an equation of the form V .. I (D) • where V .. 
particle velocity ~litude. D m blast to instnment distance. S = the slope 
or rate of ~litude decrease with distance and I is a =stant of 
proportionality equal to the peak particle velocity at unit distance. This 
standard propagation equation. which applies to a single blast. will also 
apply to other shots in a blasting operaticn, when an equalizing or scaling 
factor is applied. 

A site specific equation can be developed for a particular mine site. 
Such equations are useful for estimating the probable peak particle velocity 
for a particular set of blasting conditions. Such an equation is dependent 
upon the determinaticn of site specific ronstants S an:! I. The scaling factor 
for use in determining these two site specific constants is generally referred 
to as a scaled distance an:! has been designated Os by the IBEM as a standard 
syni:Jol which has becane extens:i,vely used thrclJ:joout the imustry. 
Mathematically it is Ds .. D/Wl / 2 where Os = scaled distance. ° .. radial 
distance fran a shot to a recording point. an:! W .. the maximum charge weight 
of explosives fired at a single instant. The IBBM requires a minim.m delay 
time of eiqht milliseccn:ls between elements of a ltllIlti-<lelay element blast. 
By securing extensive rreasuranent:a of variable charge weights at varying 
distances·:and by substituting Os values for ° in the standard equation. values 
for the slopeS an:! intercept I can be deteJ:mined grQffuc:ally. By 
Substituting Ds ~r ° in the standard equation, a site specific equation row 
becanes V = I (Os) \oIhere values for I an:! S have been determined by the al:ove 
procEdure• 

The airblast overpressure obeys a similar propagation law. However. 
overpressure is greatly affected by wirrl. teIlp!rature an:! other rapidly 
changing factors in the a~re. It is also affected by terrain oonditions 
which absorb or reflect the aOlUstic FOlse. overpressure obeys a cube root 
scaling law. The other parameters stated illxlVe are the same. In esteblishing 
an airblast propagation equation Os .. D;wl/J. 

DATA ANALYSIS AND DlSOJSSICtI 

The data d.Jtai.ned and our analyses of these fifty-nine seismic 
measurements have been presented in charts an:! graphs included in Appendix V. 
In Figure I, of Appendix V, the peak measurements cbtained fran S10ts n. '2 
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Data Analysis and DisCU8sioo - Cootinued 

#3 and f4 are plotted in rectangular coordinates with PPV ~litude as a 
function of distance. It is evident that the PPIl ~litude levels of Shots #2 
and #3 increased approximately proportional to the increase in charge weights. 
Shot #4 did D:)t show an increase in overall ~litude above that of Shot f3. 
except in the directicn of Line B. The oyerall ~litude of Shot #4 a);Jl8llr5 
to te slightly lower than Shot #3. We are inclined to telieve that a possible 
low order detonaticn occurred 00 one or rrore holes in Shot #4. 

In Figure II. we have plotted the measurements frun Shots U. f3. #5 and 
if> as a functioo of distance. It is evident fran this grafb that the delay 
patterns used are sufficient to assure the peak particle velocity is primarily 
a functioo of the maximum load per delay. 

In Figure III. we have plotLed the PPIl neasurements as a function of 
scaled distance in accordance with the standard equatioo. The site specific 
equation has teen detennined and is shown in this graph. You will D:)te the 
scaled distance associated with five inches per second PPV alor:q the mean 
trend line is five. The maximun positive deviation ha.ever falls at a ~ 
value of 13.0. If we take a 95% coofidence factor including the point ttan A4 
Shot. #6. it will intersect the 5.0 inches per second PPV level at Ds = 10. 

It appears that adherence to a scaled distance of 13.0 for blast load 
design will pIOVide a virtual certainty that the peak particle velocity of 5.0 
inches per sea:n:l will D:)t te praiuced on either the p:JWer lines or the 
pipelines. 

There are sane salient. points that should te made. First. the maximun 
deviation line is caused by the single measurement praiuced at Statioo A4. 
2161 feet fran the closest part of Shot #6. An examination of this 
seislrcgram reveals the peak ~litude occurred well into the wave train 
produced by this very long duration blast. We telieve this to te due to an 
additive effect uniquely related to the extra lor:q duratioo of the single hole 
delay pattern of Shot #6. ~e measurement at Station A3 is also higher than 
would noxmally te expect.ed at these distances which tends to ccnfiDll a surge 
or an additive effect. Reqardless of the cause, the distance is so great and 
the mea.suranent so low that we do not see this point as significant in 
developing a nunber for reasonable control at close range. 

A second point to te rrade is that a peak particle velocity in excess of 
5.0 inches per second was only neasured at distances less than 400 feet. 

A third point to te made is that. based on this sttrly, the power lines 
that supply your machines, must have at one time or another sustained ground 
vibrations well in excess of 5.0 inches per second. In Mard1 1985. David 
IS::7.Iling observed a Navajo MJ.ne blast similar to those fired on the 3rd and 4th 
of April. Based an the data obtained fran our April st.u::ly, we telieve thie 
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Data Analysis and Discussioo - Cootinued 

blast \oO.lld have imposed a PPIl level of 5.0 inches per seoond or llDre 00 your 
power line since the blast was located within 200 feet of it. 

A fourth point to be made al;out this Figure tIl is that only three points 
fall aIxlve a line intersecting 5.0 inches per second at a Ds value of 8. 
These calSist of the measurement frcm Shot. U. Statioo Al and Shot #6. 
Staticns A3 and M. 

a::U:WSICNS AND ~TICNS 

Based 00 this study. it is our conclusion that adherence to a scaled 
distance of 10 or greater when designing sOOts proximal to either the p:JWeI" 
lines or pipelines will assure a PIN less than 5.0 inches per seoond. It is 
p:lSsible that aderence to a Ds of 8 would provide a reasonable assurance that 
the upside limit of 5.0 inches per seoond \oO.lld not be exceeded. 

The nest ratial4l ~oach would be to secure a portable seism::>graph. 
with a direct reading meter or printout to set up 00 either the p::IWer lines or 
the pipelines for each shot and design your shots to assure no measurEment 
reaches or exceeds 5.0 inches per seoond. We believe this approach would 
maximize your coal extractioo with the miniltun nDdification of your blasting 
technique. 

'!:he folla.dng items are attached as appendices and cx::mplete this report. 

Afpendix I Instrument Specifications 
Afpend.ix II Copies of Blasters Logs and Sketch Map 
AfpendixIII 6 Srnmary of Blast Measuranent Tables 
Af.l'endix IV 59 catpJter Drawn and Analyzed Seism::lgrams 
Afpendix V Figures I. II and III 

Respectfully subnitted. 

R!oW/I:sB/tj 
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General Shot Planning and Design  

 

Shot planning and design at the Navajo Mine consists of the steps outlined below, and is based 

on attaining maximum shot performance while insuring complete compliance with all pertinent 

regulations.  

 

Evaluation of blast area based on:  

 Material Type  

 Material Thickness  

 Proximity to lease lines, etc.  

 Distance to nearest structure (Preliminary estimate of maximum lega1 charge per 8 ms 

period).  

 

This leads to selection of initiation system used.  

 Instantaneous blasting is done with surface delays in most non-critical partings.  

 And in-hole delay system is used in cast shots or critical partings.  

 

If an in-hole delay is to be used, a timing analysis is done. Timing is fine tuned to insure that the 

maximum number of holes firing in any 8 ms period is within compliance and to provide 

maximum shot performance.  

 

The drill pattern design is then done based on either the burdens determined through the timing 

analysis or on a 'typical' burden for a given parting depth. Drill pattern dimensions are then 

evaluated on the basis of the resultant energy factor and stem heights, to insure acceptable shot 

performance and control. 
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Once the initial timing and drill dimensions are determined, a load sheet (Exhibit 1) is 

developed. This sheet shows the following:  

 Hole Depth.  

 Pounds of each explosive type to be loaded in a hole of given depth.  

 Resultant Powder Factor.  

 Legal Holes per Delay. This is based on input for shot coordinates and coordinates for the 

nearest structure (Exhibit 2). This design information for coordinates is taken from a 

scaled distance spreadsheet (Exhibit 3) that is developed for each strip. This scaled 

distance sheet is generated by taking survey information for coal line coordinates by 

station, and then calculating the distance to the structures proximate to each pit.  

 Design Stem Height.  

 Resultant Energy Factor.  

 Relative Confinement Factor. In all 'critical shots', this factor must exceed 1.4 to be 

acceptable. Design parameters will be changed as necessary to reach this level.  

 

After the load sheet is generated, the appropriate range of hole depths will be checked to insure 

that the legal holes per delay does not come within a factor of two holes per delay to the design 

holes per delay. (i.e. if the legal holes per delay is 9 and the design calls for 7 holes per 8 ms 

period, the design will be reevaluated to see if a larger safety factor between the legal and design 

numbers can be reached).  

 

If shot requirements dictate that the design is not able to be 'backed off to a level that insures a 

sufficient safety margin, BNCC will monitor the shot and attach the seismograph report to the 

Blast Report.  

 

Once the design is complete a package consisting of a copy of the drill plan, all load sheets, and 

a scaled distance sheet is forwarded to the Blast Foremen for their field use.  
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 BHP Navajo Coal Company

 

Memorandum 
Date 20 March 2009 

To Gene Hay, OSM Mining Engineer 

CC Greg Perkins, Production Coordinator 

Kent Applegate, Environmental Coordinator  

Shawn Goeckner, Chief Engineer 

Bill Jenkins, General Blasting Foreman  

Valdez Nez, Assistant Production Superintendent-Stripping  

Steve Hough; Production Superintendent 

From Desiree Smiley, Drill and Blast Engineer 

  
 

 

Detail Procedures for Airblast and Flyrock Control When Cast Blasting 

The cast blasting procedures currently followed are intended to adequately mitigate the loss of confinement 
typically occuring through the face or stemming column (the path of least resistance).  The design parameters 
are: 

 Minimum of 19 feet of face burden when drilling 10.625” holes 

 Using the minimum stemming lengths of 17 ft when loading with ANFO and 19 ft when loading with 
HANFO for 10.625” blast holes 

 Bobbing the holes when loading cast to ensure proper stem height.  If overloading occurs, dilution of 
explosive product to adjust to proper stem height 

 Pre-blast face burden profiling can be used to determine proper collar location of the blast holes 

 

Current Procedures for Airblast and Flyrock Control When Blasting Thin Seams (overburden and 
interburden) 

 When blasting parting greater than 20 ft OR outside of the 1,000 ft zone  

o 10.625” drill holes are used 

o All parting less than 5 ft is ripped 

o All wet holes are stemmed with crushed rock  
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o A minimum of 50% of hole depth is used for stemming length 

o Drilling parameters for 10.625” drill holes are variable due to the rock type and depth.  A range of 
burden and spacing given below encompasses the variations of the drill pattern designs  

 Burden (ft) = (20 to 40) * 10.625”/12 

 Spacing (ft) = (1 to 1.8) * Burden  

 When blasting within 1,000 ft of the lease line or stream buffer zone and parting is under 20 feet 

o 6.75” drill holes are used with a tighter pattern 

o All holes are stemmed with crushed rock  

o A minimum of 50% of hole depth is used for stemming length 

o All parting less than 5 ft is ripped 

o Drilling parameters for 6.75” drill holes are variable due to the rock type and depth.  A range of 
burden and spacing given below encompasses the variations of the drill pattern designs 

 Burden (ft) = (20 to 40) * 6.75”/12 

 Spacing (ft) = (1 to 1.8) * Burden 

 

Current Procedures for Airblast and Flyrock Control When Blasting Thin Seams (coal) 

 5” drill holes are used with a 14’ x 14’ pattern 

 All coal under 5 ft is ripped 

 A minimum of 65% of hole depth is used for stemming length 

 

Future Procedures for Airblast and Flyrock Control When Cast Blasting 

The future procedures will be the same as above with the following additions and enhancements: 

 All cast shots will have pre-blast face burden profiling to determine the proper collar location of the blast 
holes 

 All wet holes will be stemmed with crushed rock 

 If high wall issues have occurred after drilling is complete, holes near the face will only be toe loaded 

 Loading blast holes from the back of the shot first (future high wall side) and moving across the pit to the 
front of the shot (current high wall side) in case the current highwall face changes before shot is made 

 When adverse geologic conditions are present, the area with issues will be loaded as close to the shot 
time as practical 
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Future Procedures for Airblast and Flyrock Control When Blasting Thin Seams (overburden and 
interburden) 

Due to the current procedures successfully controlling the amount of flyrock and airblast, there is no change 
required. 

 

Future Procedures for Airblast and Flyrock Control When Blasting Thin Seams (coal) 

Due to the current procedures successfully controlling the amount of flyrock and airblast, there is no change 
required. 
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c 
5 .0 1.0 58 0 0.39 58 272.5 2.5 91 0 .301 
6.0 1.0 78 0 0.~3 78 2G4.3 3 .0 102 0.332 
7.0 1.0 97 0 OA6 97 163.5 3.11 log 0.363 
B.O 1.0 117 0 0 .49 117 136.2 4.0 114 0 .391 
9.0 1.0 136 0 O.SO 136 116.B 4 .5 119 0.426 
10.0 1.0 1&~ 0 0.52 155 102.2 e.o 122 0..-457 
11.0 1.0 175 0 0.53 175 90.8 5 .0 125 0.488 
'2.0 1.0 1~ 0 0..5-4 194 81.7 6.0 127 0.520 
13.0 1.0 214 0 O.SS 21" 74.3 6.6 129 O.SSI 
1-4.0 1.0. 233 0 0.55 233 68.1 7 .0 131 0.582 
15.0 1.0 253 0 0.56 253 62.9 7.& 132 0.613 
16.0 1.0 272 0 0.57 272 58.4 B.O 133 0.645 
17.0 1.0. 291 0 0.57 291 54.5 B.5 135 0.676 
18.0 1.0 311 0 0..58 311 51 .1 9 .0 136 0.70.7 
19.0. 1.0 330 0. 0.58 330 48.1 9 .5 136 0. .739 
20.0 1.0 350 0 0..58 3SO 45.4 10.0. 137 o.no 
21 .0 1.0. 369 0 0.59 369 ~3.0 10.5 138 0.801 
22.0 1.0 388 0 0.59 388 <40.9 11.0 139 0.832 
23.0 1.0 408 0 0..59 408 38.9 11.5 139 0.864 
24.0 1.0 427 0. 0..59 -427 37.2 12. 0 1<40 O.8Q5 
25.0 1.0 447 0 0.60 447 35.5 12.5 140 0.926 
26.0 1.0. 486 0 0.60 466 34.1 13.0 141 0.958 
27.0 1.0 488 0 0.60 ~ 32.7 13.5 141 0.989 
28.0 1.0 505 0 0.60 505 31 .4 14.0 142 1.020 
29.0 1.0 524 0. 0 .60 524 30.3 14.5 142 1.051 
30.0 1.0. 644 0 0.60 544 29.2 15.0 142 1.083 
31 .0 1.0 663 0 0.61 563 26.2 15.5 1~ 1.114 
32.0 1.0 583 0 0.61 5B3 27.2 16.0 143 1.145 
33.0 1.0 602 0 0.61 602 26.4 16.5 1~ un 
34.0 1.0. 622 .0 0.81 622 25.5 17.0 144 1.208 
35.0 1.0. 641 0. 0.61 641 24.8 17.5 144 1.239 
36.0 1.0 660 0 0.61 660 24.0 18.0. 144 1.270 
37.0 1.0. 699 0. 0..63' 699 22.7 18.0 146 1.270 
38.0 1.0. 738 0 0.65 738 21 .5 18.0 152 1.270. 
39.0 1.0 777 0 0.86 m 20..4 lB.D 156 1.270 

(­
<40.0 1.0. 816 a 0..68 816 19.5 18.0 160 1.270 
41 .0 1.0. 856 0 0.89 855 18.6 18.0 164 1.270 
42.0 1.0. 894 0 0 .71 894 17.8 18.0 167 1.270 
~.O 1.0 932 a 0.12 932 17.0 18.0 170 1.270 
44.0 1.0 971 0. 0.74 971 115.3 18.0. 173 1.270 
45.0 1.0 1010 0 0.75 15.7 18.0 176 1.270 

179 1.270 
182 1.270 

<18.0 1.0 1127 0. 0.78 1.127 14.1 18.0 184 1 .270. 
49.0 1.0 1185 a 0..79 1.165 13.6 18.0 187 1.270 
SO.D 1.0 1204 a 0.60 1.2G4 13.2 18.0 189 1.270 
51 .0 1.0 1243 0 0.81 1,243 12.B 18.0 191 1.270 
52.0 1.0 1282 0. 0.82 1.282 12.4 18.0. 194 1.270 
53.0 1.0. 1321 0 0..83 1,321 12.0 18.0 196 1.270 
54.0 1.0 13BO a 0.84 1,360 11.7 18.0 198 1.270 
SS.O 1'.0 1399 0 0.85 1.399 11.4 18.0 200 1.270 
56.0 1.0. 1437 0. 0.86 1,437 11 .0 18.0 202 1.270 
57.0. 1.0 1476 a 0.86 1.476 lD.B 18.0 203 1.270 
58.0 1.0 1516 0 0..87 1.515 10.5 18.0 205 1.270 
59.0 1.0 16114 0 0.88 1,554 10.2 18.0 207 1.270. 
60.0 1.0 1593 a 0.88 1,593 10.0 18.0 206 1.270. 
61 .0 1.0 1632 a 0.89 1.632 9.7 18.0 210. 1.270 
62.0 1.0. 1670 a 0..90 1,870. 9.5 18.0 212 1 .270 
63.0 1.0 1709 0 0.90 1,709 9.3 lB.O 213 1.270. 
84.0 1.0 1746 a 0.91 1,7<18 9.1 18.0 214 1.270. 
65.0. 1.0. 1787 0. 0.92 1,787 8.9 18.0 216 1.270 
66.0 1.0 1826 0 0.92 1,826 8.7 18.0 217 1.270 
67.0 1.0 1865 0. 0.93 1,865 8.5 18.0 218 1.270 
68.0 1.0 1904 a 0..93 1,904 6.3 18.0 220 1.270 
89.0 1.0 1942 0. 0..94 1,942 8.2 18.0 221 1.270. 
70..0 1.0 1981 a 0.94 1,981 6.0 18.0 222 1.270. 
71 .0 ' 1.0. 2020 0. 0..95 2,020. 7.9 18.0 223 1.270 
72.0 1.0 2069 0. 0.95 2,059 7.7 18.0 224 1.270 
73.0. 1.0. 2098 0 0..96 2,098 7,6 18.0 226 1.270. 
74.0 1.0. 2137 0 0..96 2,137 7.4 18.0 727 1.270 
75.0 1.0 2176 0 0..97 2,176 7.3 18.0 228 1.270 
76.0 1.0 2214 0. 0.97 2,214 7.2 18,0 729 1.270. 
n.o 1.0. 22~3 0 0..98 2,253 7.0 18.0 230 1.270. 
78.0 1.0 2292 a 0..98 2,292 6.9 18.0 231 1.270 
79.0 1.0 2331 a 0.98 2,331 6.8 18.0 232 1.270 
eo.O 1.0 2370 0..99 2.370. 6.7 18.0 233 1.270 
81 .0 1.0 2409 0..99 2,409 6.6 233 1.270. 
82.0. 1.0. 2447 0.99 2,447 6.5 234 1.270 
83.0 1.0. 2486 1.00 2.~ 6.4 235 1.270( 84.0 1.0. 2525 1.00 6.3 236 1.270. 

1.0. 2372111/97 9:14 AM cbn 
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DISTANCE TO BUILDING 
J,;;L;,;;;O,;;C;,.;AT.;.,;I,;;O.;.,;N__ NORTHING EASTING DISTANCE 

C. Dixon 
STA 101+00 

M. Yazzie 
STA 152+00 

2,016,400 302,870 
2.847 6.461 

2,011,300 302,870 
1.783 (9.823) 

Nearest: C. Dixon 
STA: STA 101+00 

Dir: N&E 

7,060 
N&E 

9,984 
N&W 

Legal Weight: 11,799 Ipounds 

( 

Resident Northing Easting 

E Yazzie 2,066,240 313,395 

J. Allen 2,064,299 312,151 

D. Harris 2,058,691 326,525 
Qstar-Pt3 2,054,765 315,640 
Qstar-Pt5 2,053,538 321 ,606 
Qstar-Pt4 2,053,301 320,481 
H. Barber 2,052,300 305,675 

Qstar-Pt1 2,051,701 309,494 

Qstar-Pt2 2,051,435 312,152 
A. Mason 2,040,620 322,409 
John Mason 2,039,591 321,431 
P. White 2,034,347 286,250 
Alii 2,033,820 300,603 
A. Barber 2,028,053 305,911 

J.Lowe 2,026,622 302,417 
J. Mason 1 2,022,171 310,570 
J. Mason 2 2,020,959 310,302 
K.Joe 2,020,555 308,939 
K. Dobey 2,019,750 294,800 
C. Dixon 2,019,247 309,331 
M. Yazzie 2,013,083 293,047 
A. Gilmore 2 2,003,500 296,500 
R. Mason 2,022,434 309,701 

( 
EXHIBIT 2 
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Shot Monitoring and Reporting  

 

Shot Monitoring  

 

BNCC monitors all shots that meet the following criteria:  

 All Cast Shots.  

 All blasts that exceed the scale distance requirement. 

 Shots utilizing new designs or products.  

 

BNCC will also monitor shots for our own analysis on a regular basis. Any shots that are 

monitored for compliance purposes will have the seismograph tape attached to the Blast Report.  

 

BNCC uses a White - Mini Seis II seismograph for the monitoring activities.  

 

Blast Reporting  

 

Included in this appendix are examples of Coal and Overburden Blast Reports. These reports 

were generated using BlastMan Pro software.  The reports contain the following information:  

 

Page 1  

 Shot Date, Time, Location, Material Type, and the Name of Blaster of Record.  

 Summary of Pattern Dimensions, Average Hole Depth, Number of Holes, Volume Shot, 

and Average Stem Height.  

 Summary of Bulk Explosives Used.  

 Summary of Primers Used. 

  Compliance information including Nearest Structure, Distance to Structure, Scaled 

Distance Factor, Actual Holes per 8ms Period, Maximum Charge per 8ms Period, and 

Calculated Legal Minimum Distance to Structure.  
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It should be noted that when calculating the maximum charge per 8ms period, the BlastMan Pro 

software will go to the load information for the block and pull the maximum load that exists in 

any one hole in the block. Maximum charge per 8 ms period for coal shots also uses the 

maximum load in any one hole located within the block. This maximum hole load is then 

multiplied by the number of holes per 8 ms delay that is input by the blaster to determine the 

reported maximum charge per 8 ms period. BNCC believes that this is an extremely conservative 

approach to determining and reporting compliance values for ground vibration. In conjunction 

with the safety factor incorporated into the design, BNCC believes that it would be exceedingly 

unlikely for Navajo Mine to be out of compliance on any of these shots.  

 

Page 2   

 For Overburden/Parting Shots - Summary of B1asting Accessories Used 

 For Coal Shots - Blast Diagram and Seismograph Information (if monitored) 

 

Page 3  

 For Overburden/Parting Shots - Blast Diagram and Seismograph Information (if 

monitored).  

 For Coal Shots – Blast hole data sheet(s) 

 

Page 4 - End  

 Hole Loading Information by Block/Row/Hole. Type and amount of explosive used in 

each hole is shown. This portion of the blast report also indicates wet or dry holes and 

lost holes.  

 

The only area of appreciable difference between design loads and actual loads will be in deep 

overburden holes such as on cast shots. In these areas, BNCC loads more to a design stem height 

than to a design load. Generally, the actual 1oads in casts will exceed the design by about 200 

pounds per hole (about 5%).   
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Actual Hole Locations  

 

Due to the magnitude of our operations, surveying and reporting each individual hole location 

becomes impractical. Instead, Navajo Mine surveys and reports the four comers of the shot block 

(for accuracy) and uses these coordinate sets to determine scaled distance for reporting purposes. 

A shot block is determined by load sheet changes or by drill pattern changes and a blast may 

contain multiple blocks. Since shot block coordinates are known, the user will then be able to 

calculate coordinates for subsequent hole locations, since pattern dimensions are reported.  

 

Actual Hole Loads  

 

Blasts with varying hole weights will be reported with actual load per hole in the pattern. Navajo 

Mine will continue to report the worst case (maximum potential explosives detonated in 8 ms) 

on blast reports for calculation of scaled distances. Blasts with holes that are loaded with the 

same amount of explosive will be reported using this hole load weight for the entire blast pattern. 

 

Navajo Mine uses "worst-case-maximum-weight" to determine maximum weight per eight (8) 

millisecond delay period. After the maximum weight of the pattern(s) is determined, that weight 

is used to calculate allowable weight/8ms and the minimum shot distance (ft) from protected 

structures. The worst case-maximum-weight is a conservative scenario in which it is assumed 

that every blast hole in the pattern was loaded with that weight. Pattern corners are surveyed for 

actual distance determination to the nearest protected structure(s). Thus from each pattern corner, 

scaled distance calculations are made to the nearest structure(s) using the "worst-case- 

maximum-weight" previously determined. Depending upon the number of surrounding protected 

structures, numerous repetitive calculations are performed at each pattern corner to determine the 

legal shot weight and distance to the nearest protected structure.  
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Blast Diagrams  

 

With the exception of large, complex blocks such as those found on cast shots, Navajo Mine will 

provide a blast diagram for the following shot types:  

 

 Overburden/Parting shots using In-Hole Delays System (Exhibit 5) 

 Overburden/Parting shots using Detonating Cord/Surface Connectors (Exhibit 6)  

 Coal Shots tied in Row-by-Row (Exhibit 7)  

 Coal Shots tied in en Echelon (Exhibit 8) 

 

Navajo Mine will also provide a note on the diagram when electronic detonators are used as a 

form of initiation. In all of these typical diagrams, the following information will be explicitly 

defined in the drawing:  

 

 North Arrow.  

 Row Letter.  

 Hole Number – diagram will not show the total holes in a row, but a number sufficient to 

determine the initiation sequence. 

 Relative Hole Locations – diagram will show terminal ends of the shot pattern to include 

lead-in and termination. General or repetitive data for the body of the shot will be 

excluded.  

 Relative locations of Free Face, Highwall, Empty Pit, etc.  

 Location and period of all surface delays. Top-of-hole delays will be specified in tabular 

format above or alongside the drawing. Generally, all holes in a row will have the same 

top-of-hole delay period. Circuit delays will be shown symbolically on the drawing then 

detailed in a legend below the diagram.  

 Period of In-Hole delays. Again provided in tabular format. Generally, all holes in a row 

will have the same in-hole delay period.  

 Type of material bounding the shot. (i.e. Prime, Previously Shot).  
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In areas where conditions require the addition of more holes than planned (double drilling 

around failures, added row of holes for a short length of pit), this information will be shown in 

detail in addition to the diagrams currently drawn. All diagrams will have sufficient detail to 

allow the user to accurately reconstruct the initiation sequence of the shot.  
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Coal Blast Diagram #1( 
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Coal Blast Diagram 
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