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The U.S. Environmental Protection Agency through its Office of Research and Development funded the 
research described here under IAG DW89938870-01-0 through the U.S. Department of Energy (DOE) 
Contract DE-AC22-96EW96405.  It has been subjected to the Agency’s peer and administrative review 
and has been cleared for publication as an EPA document. The views and opinions of authors expressed 
herein do not necessarily state or reflect those of the EPA or DOE, or any agency thereof. Mention of  
trade names or commercial products does not constitute endorsement or recommendation for use. 
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Foreword 

The U.S. Environmental Protection Agency (EPA) is charged by Congress with protecting the Nation's 
land, air, and water resources.  Under a mandate of national environmental laws, the Agency strives to 
formulate and implement actions leading to a compatible balance between human activities and the ability 
of natural systems to support and nurture life.  To meet this mandate, EPA's research program is 
providing data and technical support for solving environmental problems today and building a science 
knowledge base necessary to manage our ecological resources wisely, understand how pollutants affect 
our health, and prevent or reduce environmental risks in the future. 

The National Risk Management Research Laboratory (NRMRL) is the Agency's center for investigation 
of technological and management approaches for preventing and reducing risks from pollution that 
threaten human health and the environment.  The focus of the Laboratory's research program is on 
methods and their cost effectiveness for prevention and control of pollution to air, land, water, and 
subsurface resources; protection of water quality in public water systems; remediation of contaminated 
sites, sediments, and groundwater; prevention and control of indoor air pollution; and restoration of 
ecosystems.  The NRMRL collaborates with both public and private-sector partners to foster technologies 
that reduce the cost of compliance and to anticipate emerging problems.  NRMRL's research provides 
solutions to environmental problems by developing and promoting technologies that protect and improve 
the environment; advancing scientific and engineering information to support regulatory and policy 
decisions; and providing the technical support and information transfer to ensure implementation of 
environmental regulations and strategies at the national, state, and community levels. 

This publication has been produced as part of the Laboratory's strategic long-term research plan.  It is 
published and made available by EPA's Office of Research and Development to assist the user 
community and to link researchers with their clients. 

Lawrence W. Reiter, Acting Director 
      National Risk Management Research Laboratory 
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Abstract 

This document reports the findings of the Mine Waste Technology Program’s Activity III, Project 29, The 
Remediation Technology Evaluation Project at the Gilt Edge Mine, South Dakota.  This project consisted 
of evaluating three emerging acidic waste rock stabilization technologies and comparing those 
technologies to lime treatment of acidic waste rock.  The three new technologies tested were the Silica 
Micro Encapsulation (SME) Technology from Klean Earth Environmental Company (KEECO), the 
Passivation Technology from the University of Nevada-Reno (UNR), and the Envirobond Technology 
from Metals Treatment Technologies (MT2). Performance of the technologies was evaluated as a pilot-
scale demonstration by placing treated waste rock into isolated cells at the Gilt Edge Mine and monitoring 
the leachate collected from the representative cells.  The objective of the treatments was to reduce the 
contaminants of concern by at least 90% or to South Dakota water discharge limits. The three technology 
vendors also provided a cost estimate to treat a hypothetical 500,000-cubic yard waste rock pile at the Gilt 
Edge Mine using the pilot-scale data as a guideline. 

The leachate results revealed that UNR’s Passivation technology and the lime treatment reduced more 
contaminants of concern to the project objectives than the KEECO and MT2 technologies. 

Appendices A through D are available upon request from the MSE MWTP Program Manager. Please 
refer to document number MWTP-235. Email: mse-ta@mse-ta.com, Phone (406) 494-7100. 
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Executive Summary 

The Mine Waste Technology Program (MWTP) Activity III, Project 29, Remediation Technology 
Evaluation Project was a collaboration between the U.S. Environmental Protection Agency (EPA) Office 
of Research and Development and EPA Region VIII.  The Remediation Technology Evaluation Project 
consisted of evaluating three emerging acidic waste rock stabilization technologies and comparing those 
technologies to the presumptive remedy (PR) of lime treatment.  The objective of EPA Region VIII was 
to conduct a treatability study as part of the remedial investigation/feasibility study process for the Gilt 
Edge Mine near Lead, South Dakota, providing data to help in the decision-making process supporting 
the Record of Decision for the site. The objective of the MWTP was to evaluate promising new 
technologies for preventing the oxidation of sulfide waste rock, which may be applicable to a large 
number of mine waste sites.   

The three new technologies tested were the Silica Micro Encapsulation (SME) Technology from Klean 
Earth Environmental Company (KEECO), the Passivation Technology from the University of Nevada-
Reno (UNR), and the Envirobond Technology from Metals Treatment Technologies (MT2). Performance 
of the technologies was evaluated as a pilot-scale demonstration by placing treated waste rock into 
isolated cells at the Gilt Edge Mine and monitoring the leachate collected from the representative cells.  
The leachate was monitored from the spring of 2001 to the fall of 2002.  The objective of the treatments 
was to reduce the contaminants of concern by at least 90% or to South Dakota water discharge limits. 

The three technology vendors also provided a cost estimate to treat a hypothetical 500,000-cubic yard 
(yd3) waste rock pile at the Gilt Edge Mine using the pilot-scale data as a guideline. 

By evaluating the leachate parameters of pH, total dissolved solids (TDS), dissolved arsenic, aluminum, 
iron, zinc, and sulfate, it was possible to ascertain if the technologies were able to achieve a 90% 
reduction or the South Dakota discharge limits.  Table ES-1 summarizes the results. 

Table ES-1.  Technology Performance Summary 

Technology Achieve 90% reduction? 
Al Fe Sulfate 

Achieve SD Discharge Limits? 
pH TDS As Zn 

Cost to treat 500,000 
yd3 of Waste Rock Comments 

PR Yes Yes Yes No Yes Yes Yes $4,774,438 Effective, but pH was 
elevated above 8.8 and 
will fail once lime is 

exhausted 
MT2 Yes Yes No Yes No No Yes $4,034,750 Actually increased TDS, 

sulfate, and arsenic 
concentrations 

UNR Yes Yes No Yes Yes Yes Yes $3,241,408 Effective and has longer 
life than lime treatment 

KEECO No Yes No No No No No $12,682,998 Expensive and failed 
during second field season 

By looking at the summary, it is evident that for this technology demonstration the UNR and PR 
technologies were able to achieve seven of the eight objectives.  However, the PR of lime treatment will 
be exhausted over time because the lime is soluble and will eventually dissolve. 

The KEECO and MT2 technologies may be able to produce favorable results by making dosage 
adjustments and/or using different treatments; however, additional treatment past the second field season 
was beyond the scope of this technology demonstration.  To confirm if the modified KEECO and MT2 

treatments would be effective, another technology demonstration would need to be performed. 
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1. Introduction 

This document is the final report for the Mine 
Waste Technology Program (MWTP), Activity III, 
Project 29, Remediation Technology Evaluation 
(Gilt Edge Mine). This project was funded by the 
U.S. Environmental Protection Agency (EPA) and 
jointly administered by the EPA and the U.S. 
Department of Energy (DOE) through an 
Interagency Agreement.  This project was selected 
from several potential projects presented by MSE 
Technology Applications, Inc. (MSE), private 
industry, various government entities, and EPA 
regional offices to the Technical Integration 
Committee for the MWTP in April 2000.   

This project was a collaboration between EPA 
Region VIII and the MWTP. EPA Region VIII’s 
project objective was to conduct a treatability 
study (Ref. 1) as part of the remedial investigation/ 
feasibility study process for the Gilt Edge Mine 
near Lead, South Dakota, to provide data to help 
in the decision-making process supporting the 
Record of Decision (ROD) for the site.  The 
objective of the MWTP was to evaluate promising 
new technologies for preventing the oxidation of 
sulfide waste rock, which may be applicable to a 
large number of mine waste sites.  The new 
technologies were compared to the presumptive 
remedy of lime treatment as well as to controls in 
which no treatment was performed.  The technical 
and economic information from the technology 
evaluation are summarized in this final report, 
which represents the end product of the project. 

1.1 Project Description 
The Remediation Technology Evaluation project 
was conducted at the Gilt Edge Mine, which is a 
270-acre open-pit cyanide heap leach gold mine 
located approximately 5 miles southeast of Lead, 
South Dakota.  The immediate area was the site of 
sporadic mining activity for over 100 years.  The 
Gilt Edge Mine was operated by Brohm Mining 
Corporation, a wholly owned subsidiary of Dakota 
Mining Cooperation from February 1986 until July 
1999. Brohm’s activities included developing 
several open pits, crushing and placing of the ore 

on a heap leach pad for gold leaching by 
cyanidation, and conducting Merrill-Crowe gold 
recovery in an on-site mill.  In July 1999, the 
Dakota Mining Corporation declared bankruptcy, 
resulting in the Gilt Edge site being returned to the 
State of South Dakota for management.  After 
incurring significant costs for water treatment to 
ensure no discharge of acidic mine water to the 
environment occurred, the State of South Dakota 
requested that EPA Region VIII take over the site 
and list it on the National Priorities List as a 
Superfund site.  As a result, the Gilt Edge Mine is 
now a Superfund site and is managed by CDM 
Federal Inc. (CDM) under contract to EPA Region 
VIII. The collaboration between the MWTP and 
EPA Region VIII presented an opportunity to 
evaluate emerging acid rock drainage (ARD) 
treatment technologies while gathering data 
leading to an ROD for the site.  As the MWTP 
administrator, MSE managed the project for the 
EPA National Risk Management Research 
Laboratory. As EPA Region VIII’s Remedial 
Action contractor, CDM managed the project for 
EPA Region VIII. 

MSE’s responsibilities for the project included: 

–	 providing technology vendor subcontracts; 
–	 supporting test cell loading and treatment; 
–	  sampling the test cells with and without 

CDM personnel being present; 
–	 providing health and safety oversight; 
–	 supporting data evaluation; and  
–	 writing a final report. 

CDM’s responsibilities as EPA Region VIII’s 
remedial action contractor included: 

–	 writing a sampling and analysis plan 
(SAP) that included a quality 
assurance/quality control (QA/QC) plan; 

–	 constructing and loading the test cells; 
–	 monitoring the test cells; 
–	 sampling the test cells with and without 

MSE personnel being present; 
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–	 analyzing all samples; 
–	 collecting and validating all the 


monitoring data; 

–	 provide data evaluation and interpretation; 

and 
–	 writing an interim status report after the 

first year of operation. 

1.2 Technology Descriptions 
The companies that provided new emerging ARD 
waste stabilization technologies to be evaluated for 
this project were: 

•	 Klean Earth Environmental Company 
(KEECO) 

•	 Metals Treatment Technologies (MT2) 

•	 Mackay School of Mines, University of 
Nevada-Reno (UNR) 

KEECO has developed a technology for the 
treatment and prevention of metals-contaminated 
waters, soils, and possibly sulfidic waste rock 
called silica microencapsulation (SME).  This 
technology encapsulates metals in an impervious 
microscopic silica matrix, which essentially locks 
them up in very small sand-like particles and 
prevents the metals from leaching and migrating.  

MT2 developed an ARD waste stabilization 
technology called Envirobond that stabilizes  

sulfidic waste rock using phosphate stabilization 
chemistry.  This technology has been applied at 
mining sites, firing ranges, sediment removal sites, 
and others to produce a solid treatment material 
meeting EPA's Toxicity Characteristic Leaching 
Procedure criteria. 

UNR provided a technology known as 
Permanganate Passivation.  This process 
essentially creates an inert layer on the sulfide 
phase that prevents contact with atmospheric 
oxygen during weathering of the sulfide rock, thus 
preventing sulfuric acid generation.   

Each treatment technology was compared to the 
presumptive remedy (PR), which was adding lime 
(CaO) to the sulfidic waste rock. Lime addition 
buffers the ARD produced by the sulfidic waste 
rock and ties up the sulfate as gypsum, which 
prevents the further production of acid and 
leaching of metals. However, the disadvantage of 
lime is that it is soluble and will be dissolved and 
leached from the waste rock over time whether or 
not acid is produced. 

The advantage of the Permanganate Passivation, 
SME, and Envirobond technologies is that they all 
treat the ARD-producing waste rock by sulfide or 
metals stabilization, which requires only one 
treatment and should last indefinitely. 
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2. Technology Evaluation 

2.1 Technology Evaluation Process 
The technology evaluation process involved 
loading waste rock from the Gilt Edge site into 
cells built on the mine property, treating the waste 
rock, and then testing leachate infiltrating through 
the waste rock in the cells.  A total of 12 cells 
were constructed and loaded during September 
and October 2000.  Each cell was 40 feet (ft) long, 
10 ft wide, and 5 ft high at the front and 20 ft high 
at the back; constructed of wood framing and 
plywood sheeting; and lined with a polyvinyl 
chloride (PVC) liner (see Figure 2-1). A leachate 
collection system consisting of screened PVC 
covered with sand was installed in the bottom of 
each cell to facilitate sampling of ambient water 
infiltrating through the waste rock.  Only ambient 
water was used for this demonstration.  KEECO, 
UNR, and MT2 were each assigned two cells to 
treat, while the PR and control cells each had three 
cells. The cells were loaded in a series of 1-ft-
thick lifts for a total of 125 cubic yards (yd3) of 
waste rock. After each lift was placed, the 
technology provider would treat the waste rock of 
their assigned cell. Table 2-1 is a plan view of the 
project test cells. 

Effluent from the leachate collection system was 
collected and sampled on a regular basis for 
metals, total dissolved solids (TDS), pH, and 
several other parameters (see Appendices A and 
B). The cells were monitored from March 2001 to 
October 2002 with the cells not being sampled 
during the winter months due to the cells being 
frozen. Additionally, not all cells were sampled 
every sampling event because of the lack of 
effluent in the leachate collection system at certain 
times. 

According to the project SAP (Ref. 1), the primary 
objective of the project was to ascertain if the 
treatment technologies could: 

–	 reduce the contaminants of concern by 
90% when compared to the control cells; 
or 

–	 reduce the contaminants of concern to or 
below the South Dakota Applicable Water 
Quality Criteria (SD AWQC).   

Many different parameters were analyzed for and 
used to evaluate the treatment performances.  
However, to illustrate the performance of the 
treatment technologies for this report, values of 
dissolved arsenic, dissolved zinc, TDS, and pH 
from the treatment technologies were compared to 
the control cells and the SD AWQC over time.  
Table 2-2 outlines the SD AWQC limits 
applicable to this report. The SD AWQC limits 
are presented in Appendix C.  In addition, the 
unregulated parameters of dissolved iron, 
dissolved aluminum, and sulfate were also 
compared to the control cells by calculating the 
percent reduction of contaminants for each 
sampling event.  The percent reduction was 
calculated for each sampling event by comparing 
the average of the respective treatment 
technology’s cells against the average of the 
control cells. A statistical evaluation was 
conducted for the percent reduction values to 
determine if the overall mean of each treatment 
technology was at least 90%.  All the values that 
were flagged with a qualifier in the raw data set 
(Appendix A) were used as reported.  In some 
cases, samples were not submitted to the 
laboratory due to the lack of effluent from the 
cells; therefore, some percent reductions were 
impossible to calculate.  
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Figure 2-1. Project test cells 7-12 – view from the North (Gilt Edge Mine). 

Table 2-1. Cell Assignment of the Project Test Cells 
Cell 1 - KEECO 
Cell 2 - Control 
Cell 3 - UNR 
Cell 4 - PR 

Cell 5 – MT2 

Cell 6 - Control 

Cell 7 - PR 
Cell 8 - UNR 

Cell 9 KEECO 
Cell 10 - Control 

Cell 11 – MT2 

Cell 12 - PR 

Table 2-2.  SD AWQC for the Gilt Edge Site 
Parameter SD AWQC Discharge Limit 

PH Between 6.5 and 8.8 
Dissolved Arsenic 190 micrograms per liter (µg/L) (chronic) 
Dissolved Zinc 338 µg/L (chronic) 
TDS 2,500 milligrams per liter (mg/L) (30-day average) 
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3. Waste Rock Results 

Multiple waste-rock samples were collected from 
each cell (two to four samples per cell) while the 
cells were being filled and analyzed for acid-base 
accounting (ABA) parameters (Appendix D).  Five 
field duplicates were collected from the waste rock 
as well. The ABA results show that the acid/base 
potential (tons calcium carbonate (limestone)/ 
1,000 tons of waste rock) ranges from -21 to -130  

with an average of -48, and the paste pH of all the 
waste rock samples ranged from 2.1 to 5.3 with an 
average of 2.75. Waste rock with an acid/base 
potential of less than -20 is considered to be acid 
producing; therefore, the waste rock used for this 
technology demonstration is considered acid 
producing.  
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4. Presumptive Remedy Performance 

The waste rock in the PR cells was treated with 
CaO. Prior to loading the waste rock in the cells, 
it was piled and mixed with CaO by a front-end 
loader according to the dosage rates in Table 4-1.  
The dosage rates were determine by CDM 
engineers and were based on the ABA results of 
the waste rock.  Once the waste rock and CaO 
were mixed, the material was loaded into the cells 
with an excavator as nine separate, 1-ft-thick lifts 
for a total of 125 yd3. 

Tables 4-2 to 4-4 illustrate the performance of the 
PR with dissolved aluminum, dissolved iron, and 
sulfate. When compared to the control cells, the 
PR did achieve at least a 90% reduction for 
dissolved aluminum and iron for all the sampling 
events. The mean percent reduction for dissolved 
aluminum and iron was 99.96% and 100.00% 
respectively. The PR did achieve at least a 90%  

sulfate reduction for all the sampling events except 
the April 25, 2001, event, which was 74.14%.  The 
mean percent reduction for sulfate was 95.32%. 

Figures 4-1 to 4-4 compare the PR values of pH, 
TDS, dissolved arsenic, and dissolved zinc to the 
control cells and the SD AWQC over time. Figure 
4-1 shows the PR pH ranged from 3.40 to 12.74 
and the control cells ranged from 1.81 to 6.65.  
This shows the PR did generally increase the pH; 
however, the pH was above the upper discharge 
limit of 8.8 for most cases.  This may be due to an 
overdose of the CaO. 

Figures 4-2 to 4-4 show that the PR did achieve a 
reduction for TDS, dissolved arsenic, and 
dissolved zinc to below the discharge limits of 
2,500 mg/L, 190 µg/L, and 338 µg/L respectively 
for the whole duration of the demonstration. 
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Presumptive Remedy TDS Trend 
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Table 4-1. PR Dosage Rates 
Cell 4 Cell 7 Cell 12 

Waste rock (yd3) 125 125 125 

CaO (lb) 7,050 6,700 7,000 
CaO (lb) per ton of waste rock based on a waste rock 
bulk density of 1.5 tons/yd3 37.6 35.7 37.3 

Table 4-2.  PR Aluminum Percent Reduction 
Presumptive Remedy Percent Reduction of Dissolved Al (µg/L) 

Date Control 
(2) 

Control 
(6) 

Control 
(10) 

Control 
Average 

PR 
(4) 

PR 
(7) 

PR 
(12) 

PR 
Average 

PR % 
reduction 

Statistical Evaluation of PR 
% reduction 

03/09/01 162,000 NS NS 162,000 NS NS NS NC NC Mean 99.96% 
03/10/01 NS 891,000 NS 891,000 NS NS NS NC NC Standard Error 0.02% 
04/25/01 NS NS NS NC NS NS NS NC NC Median 99.99% 
05/02/01 750,000 NS 698,000 724,000 NS 53 69 61 99.99% Standard Deviation 0.06% 
05/17/01 753,000 NS 189,000 471,000 NS 53 53 53 99.99% Sample Variance 0.00% 
06/14/01 386,000 NS 37,800 211,900 NS 31 14 22 99.99% Range 0.20% 
07/16/01 480,000 NS 18,600 249,300 NS 212 NS 212 99.91% Minimum 99.80% 
07/17/01 NS NS 36,300 36,300 NS NS NS NC NC Maximum 99.99% 
08/28/01 396,000 NS 1,090 198,545 NS 756 46 401 99.80% 
10/01/01 1,070,000 NS 57,100 563,550 NS 116 11 64 99.99% 
10/24/01 322,000 NS 138,000 230,000 71 55 55 60 99.97% 
06/04/02 3,120,000 3,170,000 2,100,000 2,796,667 139 586 540 422 99.98% 
08/15/02 NS NS NS NC 263 356 252 290 NC 
10/22/02 2,950,000 1,870,000 338,000 1,719,333 115 161 42 106 99.99% 
NS – Sampled not submitted to laboratory due to lack of effluent 
NC – Percent not calculated due to lack of data 
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Table 4-3. PR Iron Percent Reduction 
Presumptive Remedy Percent Reduction of Dissolved Fe (µg/L) 

Date Control 
(2) 

Control 
(6) 

Control 
(10) 

Control 
Average 

PR 
(4) 

PR 
(7) 

PR 
(12) 

PR 
Average 

PR % 
reduction 

Statistical Evaluation of PR 
% reduction 

03/09/01 644,000 NS NS 644,000 NS NS NS NC NC Mean 100.00% 
03/10/01 NS 554,000 NS 554,000 NS NS NS NC NC Standard Error 0.00% 
04/25/01 NS NS NS NC NS NS NS NC NC Median 100.00% 
05/02/01 1,150,000 NS 488,000 819,000 NS 17 27 22 100.00% Standard Deviation 0.00% 
05/17/01 1,280,000 NS 8,860 644,430 NS 17 20 18 100.00% Sample Variance 0.00% 
06/14/01 1,250,000 NS 2,550 626,275 NS 26 19 23 100.00% Range 0.01% 
07/16/01 2,130,000 NS 6,600 1,068,300 NS 131 NS 131 99.99% Minimum 99.99% 
07/17/01 NS NS 4,320 4,320 NS NS NS NC NC Maximum 100.00% 
08/28/01 1,070,000 NS 219 535,110 NS 102 35 68 99.99% 
10/01/01 5,680,000 NS 5,040 2,842,520 NS 8 8 8 100.00% 
10/24/01 9,910,000 NS 12,800 4,961,400 23 23 23 23 100.00% 
06/04/02 28,300,000 35,300,000 14,700 21,204,900 145 901 145 397 100.00% 
08/15/02 NS NS NS NC 86 19 19 41 NC 
10/22/02 29,400,000 21,400,000 53,300 16,951,100 113 49 22 61 100.00% 

NS – Sampled not submitted to laboratory due to lack of effluent 
NC – Not calculated due to lack of data 

Table 4-4.  PR Sulfate Percent Reduction 
Presumptive Remedy Percent Reduction of SO4 (mg/L) 

Date Control 
(2) 

Control 
(6) 

Control 
(10) 

Control 
Average 

PR 
(4) 

PR 
(7) 

PR 
(12) 

PR 
Average 

PR % 
reduction 

Statistical Evaluation of
 % reduction 

03/09/01 27,100 NS NS 27,100 NS NS 321 321 98.82% Mean 95.32% 
03/10/01 NS NS NS NC NS NS NS NC NC Standard Error 2.37% 
04/25/01 12 NS 2,200 1,106 NS 286 NS 286 74.14% Median 97.41% 
05/02/01 NS NS NS NC NS NS NS NC NC Standard Deviation 7.49% 
05/17/01 11,700 NS 4,530 8,115 NS 271 238 255 96.86% Sample Variance 0.56% 
06/14/01 12,300 NS 3,490 7,895 NS 173 234 204 97.42% Range 25.37% 
07/16/01 16,590 NS 3,618 10,104 NS 221 NS 221 97.81% Minimum 74.14% 
07/17/01 NS NS NS NC NS NS NS NC NC Maximum 99.52% 
08/28/01 14,000 NS 3,200 8,600 NS 210 390 300 96.51% 
10/01/01 22,600 NS 3,850 13,225 NS 208 530 369 97.21% 
10/24/01 38,000 NS 4,500 21,250 540 360 710 537 97.47% 
06/04/02 91,000 110,000 17,000 72,667 210 350 490 350 99.52% 
08/15/02 NS NS NS NC 190 330 560 360 NC 
10/22/02 77,000 66,000 19,000 54,000 280 430 3,500 1,403 97.40% 

NS – Sampled not submitted to lab due to lack of effluent 
NC – Not calculated due to lack of data  
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5. MT2 Envirobond Technology Performance 

MT2 treated each lift of waste rock by spraying a 
solution onto the waste rock that covered the 
surface area of each lift.  The solution was mixed 
in a tank by recirculation.  Table 5-1 shows the 
dosage rates for the MT2 Envirobond treatment. 

Tables 5-2 to 5-4 illustrate the percent reduction 
by the Envirobond treatment for dissolved 
aluminum, dissolved iron, and sulfate.  The 
Envirobond treatment did achieve a 90% reduction 
or greater for aluminum and iron for the duration 
of the demonstration.  The percent reduction mean 
was 99.98% and 99.99% for aluminum and iron 
respectively. 

The Envirobond treatment did not achieve at least 
a 90% reduction for sulfate.  The Envirobond 
sulfate values ranged from -2,313.89% to 88.37%, 
and the Envirobond treatment did not show a 
positive sulfate reduction until October 24, 2002. 
The negative percent reduction indicates an actual 
increase of sulfate when compared to the control 
cells, which may be due to an acceleration of 
sulfide oxidation from the hydrogen peroxide.  
The overall sulfate reduction mean was -275.04%. 

Figure 5-1 shows the pH trend from the 
Envirobond treatment. The Envirobond treatment 
did increase the pH to within the discharge limits 
of the 6.5 and 8.8. 

Figure 5-2 shows the TDS trend actually increased 
when compared to the control cells for the 2001 
field season, and during the 2002 field season; the 
TDS declined but still did not make the discharge 
limit of 2,500 mg/L.  The increase of the TDS 
values from the Envirobond treatment is due to the 
fact that the treatment increased concentrations of 
sulfate, potassium, and arsenic during the 
demonstration.  This may be an initial affect that 
will change over time; however, it was not evident 
during this demonstration.  

Figure 5-3 shows a similar trend for arsenic.  The 
Envirobond treatment effluent had higher 
concentrations of arsenic during the 2001 field 
season when compared to the control cells and 
then decreased during the 2002 field season.  The 
arsenic trend for the Envirobond treatment did not 
achieve the discharge limit of 190 µg/L during the 
demonstration.  The arsenic increase from the 
Envirobond treatment may be caused from the 
liberation of arsenic that was originally tied with 
the iron in the waste rock. 

Figure 5-4 illustrates the zinc trend for the 
Envirobond treatment, which was successful in 
meeting the 338 µg/L discharge limit with the 
exception of the October 1 and March 10, 2001, 
sampling events. 
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Figure 5-1. MT2 pH trend. 
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Figure 5-2. MT2 TDS trend. 
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Figure 5-3. MT2 arsenic trend. 
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Table 5-1. MT2 Envirobond Treatment Dosage Rates 
Treatment Material Cell 5 Cell 11 Dosage Rate per Ton of Waste Rock Based on a 

1.5 tons/yd3 Bulk Density 
Waste rock 125 yd3 125 yd3 

Envirobond material 11,000 lb 11,000 lb 58.7 lb/ton 
Hydrogen peroxide (50%) 88 gal 88 gal 0.47 gal/ton 
Water 3,731 3,525 19.3 gal/ton (avg) 

Table 5.2.  MT2 Aluminum Percent Reduction 
MT2 Percent Reduction of Dissolved Al (µg/L) 

Date Control (2) Control Control Control MT2 (5) MT2 MT2 MT2 % Statistical Evaluation of 
(6) (10) Average (11) Average Reductio % reduction 

n 
03/09/01 162,000 NS NS 162,000 124 NS 124 99.92% Mean 99.98% 
03/10/01 NS 891,000 NS 891,000 NS 766 766 99.91% Standard Error 0.01% 
04/25/01 NS NS NS NC NS NS NC NC Median 99.99% 
05/02/01 750,000 NS 698,000 724,000 100 187 143 99.98% Standard Deviation 0.03% 
05/17/01 753,000 NS 189,000 471,000 53 103 78 99.98% Sample Variance 0.00% 
06/14/01 386,000 NS 37,800 211,900 5 5 5 100.00% Range 0.08% 
07/16/01 480,000 NS 18,600 249,300 7 NS 7 100.00% Minimum 99.91% 
07/17/01 NS NS 36,300 36,300 NS NS NS NS Maximum 100.00% 
08/28/01 396,000 NS 1,090 198,545 7 7 7 100.00% 
10/01/01 1,070,000 NS 57,100 563,550 11 11 11 100.00% 
10/24/01 322,000 NS 138,000 230,000 55 55 55 99.98% 
06/04/02 3,120,000 3,170,000 2,100,000 2,796,667 139 388 264 99.99% 
08/15/02 NS NS NS NC NS NS NC NC 
10/22/02 2,950,000 1,870,000 338,000 1,719,333 28 31 30 100.00% 

NS – Sampled not submitted to lab due to lack of effluent 
NC – Not calculated due to lack of data 
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Table 5-3. MT2 Iron Percent Reduction 
MT2 Percent Reduction of Dissolved Iron (µg/L) 

Date Control (2) Control (6) Control Control MT2 MT2 MT2 MT2 % Statistical Evaluation of
(10) Average (5) (11) Average Reduction  % reduction 

03/09/01 644,000 NS NS 644,000 103 NS 103 99.98% Mean 99.99% 
03/10/01 NS 554,000 NS 554,000 NS 299 299 99.95% Standard Error 0.00% 
04/25/01 NS NS NS NC NS NS NC NC Median 100.00% 
05/02/01 1,150,000 NS 488,000 819,000 92 118 105 99.99% Standard Deviation 0.02% 
05/17/01 1,280,000 NS 8,860 644,430 54 39 47 99.99% Sample Variance 0.00% 
06/14/01 1,250,000 NS 2,550 626,275 19 19 19 100.00% Range 0.05% 
07/16/01 2,130,000 NS 6,600 1,068,300 22 NS 22 100.00% Minimum 99.95% 
07/17/01 NS NS 4,320 4,320 NS NS NC NC Maximum 100.00% 
08/28/01 1,070,000 NS 219 535,110 19 62 41 99.99% 
10/01/01 5,680,000 NS 5,040 2,842,520 8 8 8 100.00% 
10/24/01 9,910,000 NS 12,800 4,961,400 23 23 23 100.00% 
06/04/02 28,300,000 35,300,000 14,700 21,204,900 145 145 145 100.00% 
08/15/02 NS NS NS NC NS NS NC NC 
10/22/02 29,400,000 21,400,000 53,300 16,951,100 18 18 18 100.00% 
NS – Sampled not submitted to lab due to lack of effluent 
NC – Not calculated due to lack of data 

Table 5-4. MT2 Sulfate Percent Reduction 
MT2 Percent Reduction of Sulfate (mg/L) 

Date Control (2) Control (6) Control 
(10) 

Control 
Average MT2 (5) MT2 

(11) 
MT2 

Average 
MT2 % 

Reduction 
Statistical Evaluation of 

% reduction 
03/09/01 27,100 NS NS 27,100 34,200 NS 34,200 -26.20% Mean -275.04% 
03/10/01 NS NS NS NC NS 26,400 26,400 NC Standard Error 228.75% 
04/25/01 12 NS 2,200 1,106 27,300 26,100 26,700 -2313.89% Median -63.39% 
05/02/01 NS NS NS NC NS NS NC NC Standard Deviation 723.36% 
05/17/01 11,700 NS 4,530 8,115 NS 19,100 20,550 -153.23% Sample Variance 5232.56% 
06/14/01 12,300 NS 3,490 7,895 35,200 17,000 26,100 -230.59% Range 2402.26% 
07/16/01 16,590 NS 3,618 10,104 18,921 NS 18,921 -87.26% Minimum -2313.89% 
07/17/01 NS NS NS NC NS NS NC NC Maximum 88.37% 
08/28/01 14,000 NS 3,200 8,600 22,000 12,000 17,000 -97.67% 
10/01/01 22,600 NS 3,850 13,225 22,300 14,600 18,450 -39.51% 
10/24/01 38,000 NS 4,500 21,250 20,000 12,000 16,000 24.71% 
06/04/02 91,000 110,000 17,000 72,667 11,000 5,900 8,450 88.37% 
08/15/02 NS NS NS NC 180 NS 180 NC 
10/22/02 77,000 66,000 19,000 54,000 11,000 5,300 8,150 84.91% 
NS – Sampled not submitted to lab due to lack of effluent 
NC – Not calculated due to lack of data 
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6. UNR Technology Performance 

The UNR Permanganate Passivation technology 
was applied to the waste rock in two phases. The 
first phase involved mixing magnesium oxide and 
CaO with the waste rock with a front-end loader.  
During the second phase, a mixture of water, 
caustic soda, and potassium permanganate was 
sprayed on the waste rock after each lift was 
loaded into the cells. 

Table 6-1 shows the dosage rates used by UNR. 

Tables 6-1 and 6-2 show the aluminum and iron 
trends for UNR’s Permanganate Passivation 
treatment technology.  Both the aluminum and 
iron trends achieved at least a 90% reduction when 
compared to the control cells.  The aluminum and 
iron reduction means were 99.97% and 99.99% 
respectively. 

Table 6-3 shows that the sulfate trend for the 
Permanganate Passivation technology did not 
achieve 90% reduction with the exception of the 
October 24, 2001, and October 22, 2002, sampling 
events. The mean sulfate reduction was 73.43% 
when compared to the control cells. 

. 

Figures 6-1 to 6-4 illustrate the UNR  
Permanganate Passivation trends for pH, TDS, 
dissolved aluminum, and dissolved iron.  The 
UNR Permanganate Passivation pH trend ranges 
from 3.81 to 10.05 and shows a general increase of 
pH when compared to the control cells with 9 of 
14 sample values within the discharge limits of 6.5 
and 8.8. 

Figure 6-2 shows a general decrease in the TDS 
concentration when compared to the control cells 
and trends very close to the discharge limit of 
2,500 mg/L. 

The arsenic trend (Figure 6-3) shows that with the 
exception of the August 15, 2002, sampling event, 
the Permanganate Passivation technology did 
reduce the arsenic concentrations to below the 
discharge limit of 190 µg/L. 

The Permanganate Passivation technology was 
successful in reducing the zinc concentration 
(Figure 6-4) to below the discharge limit of 
338 µg/L for the duration of the demonstration. 
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Figure 6-1. UNR pH trend. 



22


UNR TDS Trend 

TD
S 

(m
g/

L)
 

1.E+06 

1.E+05 

1.E+04 

1.E+03 

1.E+02 

1.E+01 

1.E+00 

Control (2) 

UNR (3) 

Control (6) 

UNR (8) 

Control (10) 

SD AWQC 

2500 mg/L 

Feb-01 May-01 Aug-01 Dec-01 Mar-02 Jun-02 Oct-02 Jan-03 

Date 

Figure 6-2. UNR TDS trend 
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Figure 6-3. UNR arsenic trend. 
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Figure 6-4. UNR zinc trend. 



Table 6-1. UNR Passivation Technology Dosage Rates 
Treatment Material Cell 3 Cell 8 Per Ton Basis Based on a 1.5 

tons/yd3 Bulk Density 

Waste rock 
Water 

Potassium 
Permanganate 
Caustic Soda 

Magnesium Oxide 
CaO 

125 yd3 125 yd3 

450 gal 450 gal 2.4 gal/ton 

144 lb 144 lb 0.77 lb/ton 

54 lb 54 lb 0.29 lb/ton 
764 lb 764 lb 4.1 lb/ton 

1,908 lb 1,908 lb 10.2 lb/ton 

Table 6-2.  UNR Aluminum Percent Reduction 
UNR Percent Reduction of Dissolved Aluminum (µg/L) 

Date Control Control Control Control UNR UNR UNR UNR % Statistical Evaluation of 
(2) (6) (10) Average (3) (8) Average Reduction % reduction 

03/09/01 162,000 NS NS 162,000 144 NS 144 99.91% Mean 99.97% 
03/10/01 NS 891,000 NS 891,000 NS NS NC NC Standard Error 0.01% 
04/25/01 NS NS NS NC NS NS NC NC Median 99.98% 
05/02/01 750,000 NS 698,000 724,000 53 53 53 99.99% Standard Deviation 0.03% 
05/17/01 753,000 NS 189,000 471,000 53 NS 53 99.99% Sample Variance 0.00% 
06/14/01 386,000 NS 37,800 211,900 43 NS 43 99.98% Range 0.09% 
07/16/01 480,000 NS 18,600 249,300 179 NS 179 99.93% Minimum 99.91% 
07/17/01 NS NS 36,300 36,300 NS NS NC NC Maximum 100.00% 
08/28/01 396,000 NS 1,090 198,545 54 NS 54 99.97% 
10/01/01 1,070,000 NS 57,100 563,550 11 11 11 100.00% 
10/24/01 322,000 NS 138,000 230,000 55 NS 55 99.98% 
06/04/02 3,120,000 3,170,000 2,100,000 2,796,667 139 512 326 99.99% 
08/15/02 NS NS NS NC 268 170 219 NC 
10/22/02 2,950,000 1,870,000 338,000 1,719,333 48 28 38 100.00% 

NS – Sampled not submitted to laboratory due to lack of effluent 
NC – Not calculated due to lack of data 
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Table 6-3.  UNR Iron Percent Reduction 
UNR Percent Reduction of Dissolved Iron (µg/L) 

Date Control Control Control Control UNR UNR UNR UNR % Statistical Evaluation of % 
(2) (6) (10) Average (3) (8) Average Reduction reduction 

03/09/01 644,000 NS NS 644,000 559 NS 559 99.91% Mean 99.99% 
03/10/01 NS 554,000 NS 554,000 NS NS NC NC Standard Error 0.01% 
04/25/01 NS NS NS NC NS NS NC NC Median 100.00% 
05/02/01 1,150,000 NS 488,000 819,000 17 17 17 100.00% Standard Deviation 0.03% 
05/17/01 1,280,000 NS 8,860 644,430 17 NS 17 100.00% Sample Variance 0.00% 
06/14/01 1,250,000 NS 2,550 626,275 19 NS 19 100.00% Range 0.09% 
07/16/01 2,130,000 NS 6,600 1,068,300 189 NS 189 99.98% Minimum 99.91% 
07/17/01 NS NS 4,320 4,320 NS NS NC NC Maximum 100.00% 
08/28/01 1,070,000 NS 219 535,110 20 NS 20 100.00% 
10/01/01 5,680,000 NS 5,040 2,842,520 28 8 18 100.00% 
10/24/01 9,910,000 NS 12,800 4,961,400 23 NS 23 100.00% 
06/04/02 28,300,000 35,300,000 14,700 21,204,900 940 538 739 100.00% 
08/15/02 NS NS NS NC 19 66 43 NC 
10/22/02 29,400,000 21,400,000 53,300 16,951,100 18 18 18 100.00% 
NS – Sampled not submitted to laboratory due to lack of effluent 
NC – Not calculated due to lack of data 

Table 6-4.  UNR Sulfate Percent Reduction 
UNR Percent Reduction of Dissolved Sulfate (µg/L) 

Date Control Control Control Control UNR UNR UNR UNR % Statistical Evaluation of 
(2) (6) (10) Average (3) (8) Average Reduction % reduction 

03/09/01 27,100 NS NS 27,100 1,710 NS 1,710 93.69% Mean 73.43% 
03/10/01 NS NS NS NC NS NS NC NC Standard Error 12.20% 
04/25/01 12 NS 2,200 1,106 1,330 1,650 1,490 -34.71% Median 83.42% 
05/02/01 NS NS NS NC NS NS NC NC Standard Deviation 38.58% 
05/17/01 11,700 NS 4,530 8,115 1,660 NS 1,660 79.54% Sample Variance 14.88% 
06/14/01 12,300 NS 3,490 7,895 1,790 NS 1,790 77.33% Range 130.91% 
07/16/01 16,590 NS 3,618 10,104 1,826 NS 1,826 81.93% Minimum -34.71% 
07/17/01 NS NS NS NC NS NS NC NC Maximum 96.20% 
08/28/01 14,000 NS 3,200 8,600 2,000 NS 2,000 76.74% 
10/01/01 22,600 NS 3,850 13,225 1,920 2,070 1,995 84.91% 
10/24/01 38,000 NS 4,500 21,250 2,100 NS 2,100 90.12% 
06/04/02 91,000 110,000 17,000 72,667 15,000 1,700 8,350 88.51% 
08/15/02 NS NS NS NC 1,900 NS 1,900 NC 
10/22/02 77,000 66,000 19,000 54,000 2,100 2,000 2,050 96.20% 
NS – Sampled not submitted to laboratory due to lack of effluent 
NC – Not calculated due to lack of data 
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7. KEECO SME Technology Performance 

KEECO applied its SME treatment as a liquid 
spray similar to the MT2 treatment (i.e., mixed the 
treatment material with water in a tank by 
recirculation). Once each lift was placed, KEECO 
personnel would spray the treatment solution on 
the surface area of the waste rock.  Table 7-1 
shows the dosage rates for the KEECO SME 
treatment. 

Tables 7-2 to 7-4 outline the KEECO SME 
treatment percent reduction of dissolved 
aluminum, dissolved iron, and sulfate. 

The SME treatment did reduce the aluminum 
concentration (Table 7-2) by at least 90% during 
the 2001 field season; however, it failed to do so 
during the 2002 season. The SME aluminum 
reduction mean is 88.14%. 

The SME iron reduction (Table 7-3) had a similar 
trend in that the treatment achieved at least a 90% 
reduction until the last sampling event on October 
22, 2002.  The mean iron reduction of the SME 
treatment is 94.82%. 

Table 7-4 shows the sulfate trend for the SME 
treatment achieved 90% reduction only once on  

June 4, 2002.  The SME sulfate reduction mean is 
33.18%. 

Figures 7-1 to 7-4 show the KEECO SME 
treatment trends for pH, TDS, dissolved arsenic, 
and dissolved zinc compared to the site discharge 
standards and the control cells. 

The SME pH trend (Figure 7-1) ranges from 7.92 
to 1.99 and starts near the lower discharge limit of 
6.5 but then falls below the limit during the 2002 
season. 

The SME TDS concentrations (Figure 7-2) stay 
near the discharge limit of 2,500 mg/L during the 
2001 field season but increase during the 2002 
field season to above the discharge limit. 

The SME arsenic trend (Figure 7-3) starts below 
the discharge limit of 190 µg/L but then increases 
to above the limit during the 2002 season. 

Figure 7-4 shows the SME zinc trend is above the 
discharge limit of 338 µg/L, with the exception of 
the August 28, 2001, sampling event. 
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Figure 7-1. KEECO pH trend. 
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Figure 7-2. KEECO TDS trend. 
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Figure 7-3. KEECO arsenic trend. 



KEECO Zinc Trend 
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Figure 7-4. KEECO zinc trend. 



Table 7-1. KEECO SME Technology Dosage Rates 
Treatment Material Cell 1 Cell 9 Per Ton Dosage Rates Based on a 1.5 

3 
Waste rock 125 yd3 125 yd3 

KEECO Material 2,250 lb 2,250 lb 12 lb/ton 
Water 1,800 gal 1,800 gal 9.6 gal/ton 

Table 7-2.  KEECO Aluminum Percent Reduction 
KEECO Percent Reduction of Dissolved Aluminum (µg/L) 

Date Control Control Control Control KEECO KEECO KEECO KEECO % Statistical Evaluation of 
(2) (6) (10) Average (1) (9) Average Reduction % reduction 

03/09/01 162,000 NS NS 162,000 NS NS NC NC Mean 88.14% 
03/10/01 NS 891,000 NS 891,000 2,040 218 1,129 99.87% Standard Error 9.25% 
04/25/01 NS NS NS NC NS NS NC NC Median 98.65% 
05/02/01 750,000 NS 698,000 724,000 4,350 23,400 13,875 98.08% Standard Deviation 29.25% 
05/17/01 753,000 NS 189,000 471,000 168 7,260 3,714 99.21% Sample Variance 8.55% 
06/14/01 386,000 NS 37,800 211,900 4,130 9,700 6,915 96.74% Range 94.10% 
07/16/01 480,000 NS 18,600 249,300 1,030 1,700 1,365 99.45% Minimum 5.78% 
07/17/01 NS NS 36,300 36,300 NS NS NC NC Maximum 99.87% 
08/28/01 396,000 NS 1,090 198,545 666 135 401 99.80% 
10/01/01 1,070,000 NS 57,100 563,550 62 1,380 721 99.87% 
10/24/01 322,000 NS 138,000 230,000 12,000 2,590 7,295 96.83% 
06/04/02 3,120,000 3,170,000 2,100,000 2,796,667 598,000 198,000 398,000 85.77% 
08/15/02 NS NS NS NC 50,400 77,700 64,050 NC 
10/22/02 2,950,000 1,870,000 338,000 1,719,333 1,620,000 NS 1,620,000 5.78% 
NS – Sampled not submitted to laboratory due to lack of effluent 
NC – Not calculated due to lack of data 
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Table 7-3  KEECO Iron Percent Reduction 
KEECO Percent Reduction of Dissolved Iron (µg/L) 

Date Control Control Control Control KEECO KEEC KEECO KEECO % Statistical Evaluation of 
(2) (6) (10) Average (1) O (9) Average Reduction % reduction 

03/09/01 644,000 NS NS 644,000 NS NS NC NC Mean 94.82% 
03/10/01 NS 554,000 NS 554,000 16 818 417 99.92% Standard Error 4.57% 
04/25/01 NS NS NS NC NS NS NC NC Median 99.85% 
05/02/01 1,150,000 NS 488,000 819,000 2,520 9,630 6,075 99.26% Standard Deviation 14.44% 
05/17/01 1,280,000 NS 8,860 644,430 19 144 81 99.99% Sample Variance 2.08% 
06/14/01 1,250,000 NS 2,550 626,275 11,700 12,400 12,050 98.08% Range 46.18% 
07/16/01 2,130,000 NS 6,600 1,068,300 22 333 178 99.98% Minimum 53.81% 
07/17/01 NS NS 4,320 4,320 NS NS NC NC Maximum 99.99% 
08/28/01 1,070,000 NS 219 535,110 1,710 158 934 99.83% 
10/01/01 5,680,000 NS 5,040 2,842,520 15 398 206 99.99% 
10/24/01 9,910,000 NS 12,800 4,961,400 10,200 2,830 6,515 99.87% 
06/04/02 28,300,000 35,300,000 14,700 21,204,900 929,000 127,000 528,000 97.51% 
08/15/02 NS NS NS NC 9,720 12,000 10,860 NC 
10/22/02 29,400,000 21,400,000 53,300 16,951,100 7,830,000 NS 7,830,000 53.81% 
NS – Sampled not submitted to laboratory due to lack of effluent 
NC – Not calculated due to lack of data 

Table 7-4. KEECO Sulfate Percent Reduction 
KEECO Percent Reduction of Sulfate (mg/L) 

Date Control Control Control Control KEECO KEECO KEECO KEECO % Statistical Evaluation of 
(2) (6) (10) Average (1) (9) Average Reduction % reduction 

03/09/01 27,100 NS NS 27,100 NS NS NC NC Mean 33.18% 
03/10/01 NS NS NS NC NS NS NC NC Standard Error 44.02% 
04/25/01 12 NS 2,200 1,106 1,990 7,230 4,610 -316.78% Median 77.91% 
05/02/01 NS NS NS NC NS NS NC NC Standard Deviation 132.07% 
05/17/01 11,700 NS 4,530 8,115 2,050 1,970 2,010 75.23% Sample Variance 174.43% 
06/14/01 12,300 NS 3,490 7,895 2,110 1,980 2,045 74.10% Range 407.01% 
07/16/01 16,590 NS 3,618 10,104 2,059 1,609 1,834 81.85% Minimum -316.78% 
07/17/01 NS NS NS NC NS NS NC NC Maximum 90.23% 
08/28/01 14,000 NS 3,200 8,600 2,000 1,800 1,900 77.91% 
10/01/01 22,600 NS 3,850 13,225 1,810 1,910 1,860 85.94% 
10/24/01 38,000 NS 4,500 21,250 2,500 2,000 2,250 89.41% 
06/04/02 91,000 110,000 17,000 72,667 9,100 5,100 7,100 90.23% 
08/15/02 NS NS NS NC 4,900 4,400 4,650 NC 
10/22/02 77,000 66,000 19,000 54,000 32,000 NS 32,000 40.74% 
NS – Sampled not submitted to lab due to lack of effluent 
NC – Not calculated due to lack of data 
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8. Technology Conceptual Design and Cost Evaluation 

As part of the requirements of the subcontract with 
MSE, the technology providers were to provide a 
cost estimate and conceptual treatment design to 
treat a hypothetical waste rock pile at the Gilt 
Edge Mine. The representative application was a 
waste rock pile containing 500,000 yd3 or 750,000 
tons of waste rock with the same composition that 
was used for the technology evaluation. The 
technology vendors designed the conceptual 
treatment assuming the waste rock was being 
treated while being transported and loaded into a 
dry pit on the Gilt Edge site.  The technology 
providers were given the performance data for the 
project and were allowed to use different dosage 
rates for the cost estimate and conceptual design if 
they felt it was to their advantage. 

8.1 KEECO Conceptual Design 
KEECO proposed to treat the waste rock by 
building a portable enclosed structure adjacent to 
the pit and treat the waste rock in batches before it 
was loaded into the pit.  The treatment facility 
included the enclosed structure, concrete mixing 
corral, slurry delivery unit, reagent delivery silos, 
and a water storage tank.  Based on the results 
from the technology evaluation, KEECO increased 
the dosage rate for the conceptual design from 
0.6% to 3.0%.   

8.2 MT2 Conceptual Design 
The MT2 treatment procedure included spraying 
the waste rock after it was dumped and spread out 
into 
1-ft-thick lifts inside the pit.  The equipment used 
to treat the waste rock included a tractor towing a 
spray unit over the waste rock, tanks, gravel pads 
for mixing areas, and mixing equipment.  MT2 

proposed to use a material called ECOBOND for 
the conceptual design. For the technology 
evaluation, MT2 used a dosage rate of 3%; 
however, for the conceptual design, a different 
method was used to calculate the dosage rates.  
MT2 felt it necessary to treat only the top 2 inches  

of each layer loaded into the pit and it would treat 
that with a 1.5% dosage rate along with a new 
material, ECOBOND ARD 2 at a 0.1%.  
According to MT2, ECOBOND ARD 2 would 
prevent the leaching of arsenic from the waste 
rock. 

8.3 UNR Conceptual Design 
The UNR conceptual design included using a 
system of silos, hoppers, and a conveyor belt to 
mix the waste rock with the magnesium oxide and 
CaO and then load the waste rock into the pit in 5­
ft lifts. Once the waste rock was in place, each lift 
would be treated with the second phase of the 
treatment using an irrigation system for 8 hours.  
The dosage rates for the conceptual design were 
not adjusted from the technology evaluation. 

8.4 Presumptive Remedy Conceptual 
Design 
The PR conceptual design includes mixing the 
waste rock with CaO at the same dosage rate as 
the technology evaluation.  The waste rock would 
be mixed with CaO by a local subcontractor 
adjacent to the pit prior to loading the waste rock 
into the pit.  The subcontractor would use CaO 
silos and heavy equipment to mix the waste rock 
and CaO. The assumption was made that since the 
CaO has a limited life, CaO treatment would need 
to be attempted in the future to prevent ARD. 

8.5 Conceptual Design Costs 
Costs considered by each technology vendor for 
the conceptual design were reagent cost, capital, 
labor, equipment rental, operation and 
maintenance, engineering, permitting, disposal, 
consumables, and mobilization/demobilization, 
etc. Since a subcontractor would be used for the 
PR, no capital or separate labor is included in the 
cost. Table 8-1 shows the cost for each 
technology vendor to treat the representative 
application of a 750,000-ton waste rock pile. 
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Table 8-1. Technology Vendor's Conceptual Design Cost 
Cost component KEECO UNR MT2 PR 
Reagent Cost 
Capital 
Equipment Rental 
Operation and Maintenance 
Engineering 
Subcontracts 
Operating Labor 
Other 
Total Cost 

$10,137,000 
$250,000 
$280,000 

$0 
$0 
$0 

$918,000 
$1,097,998 
$12,682,998 

$1,859,820 
$24,300 
$324,840 

$0 
$100,000 

$0 
$360,000 
$572,448 

$3,241,408 

$3,273,750 $899,438 
$23,000 $0 
$230,000 $0 

$0 $0 
$41,600 $0 

$0 $3,750,000 
$366,000 $0 
$100,400 $125,000 

$4,034,750 $4,774,438 
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9. Quality Assurance 

The QC activities completed during this 
technology demonstration included collecting field 
duplicates and extra volume for matrix spike/ 
matrix spike duplicate (MS/MSD) analysis, 
calibrating field instruments, and decontaminating 
the equipment used.  A total of 20 field duplicates 
and extra volume for 11 MS/MSD analyses were 
submitted for a total of 110 water samples.  Also, 
five field duplicates and extra volume for three 
MS/MSD analyses were submitted for the waste 
rock samples.  The field instruments were 
calibrated at least on a daily basis, and the 
calibration was checked at least at the end of each 
day of use.  The decontamination and sampling 
procedures required by CDM’s SAP were adhered 

to throughout the investigation.  All QC activities 
for this investigation were in accordance with 
EPA's Guidance for Data Quality Assessment, 
Practical Methods for Data Analysis (Ref. 2) and 
CDM’s SAP (Ref. 3). 

Once the samples were analyzed, the data was 
evaluated, validated, and reviewed by CDM 
QA/QC staff prior to using it for the technology 
evaluation. Samples that were flagged with an "R" 
(rejected due to poor QC) were not used for the 
technology evaluation.  If a sample was flagged 
with other qualifiers, it was used as reported. 
There were zero rejected samples for the pH, TDS, 
arsenic, aluminum, iron, zinc, and sulfate data sets. 

36




10. Conclusions 

By evaluating the parameters of pH, TDS, 
dissolved arsenic, aluminum, iron, zinc, and 
sulfate, it was possible to determine that some 
technologies performed better than others.  Table 
10-1 summarizes the effectiveness of each 
technology in reducing the relevant contaminants 
by at least 90% or achieving the SD AWQC for 
the Gilt Edge site. 

The PR performed well; however, the high pH 
may indicate the waste rock was overdosed, and 
the CaO does have a limited life.  Once the CaO is 
exhausted, it may need to be reapplied, depending 
on the circumstance. 

The Envirobond treatment from MT2 did reduce 
some contaminants; however, the fact that it 
increased concentrations of arsenic, TDS, and 
sulfate cannot be ignored.  If the Envirobond 
technology is to become a viable treatment, then 
modifications would need to be made to prevent  

such increases in the future.  Also, the approach by 
MT2 of treating only the top 2 inches of each layer 
of the hypothetical waste rock for the cost estimate 
is questionable since each lift is made of sulfidic 
waste rock through the whole thickness not just 
the top 2 inches. If MT2 were to treat the whole 
thickness of each lift, the cost would increase 
substantially. 

UNR’s Permanganate Passivation treatment 
performed well, and it is cost effective compared 
to the other treatments.  The advantage of the 
Permanganate Passivation treatment is that, in 
theory, it will not degrade over time and a one­
time application is all that is required. 

The SME treatment by KEECO did not perform 
well past the first field season.  Increasing the 
treatment dosage may solve this problem; 
however, it will add to the cost and make it very 
expensive compared to the other treatments. 

Table 10-1.  Technology Performance Summary 

Technology 
Achieve 90% 
Reduction? Achieve SD Discharge Limits? Cost to Treat 

750,000 Tons of Comments 
Al Fe Sulfate pH TDS As Zn Waste Rock 

PR Yes Yes Yes No Yes Yes Yes $4,774,438 

MT2 Yes Yes No Yes No No Yes $4,034,750 

UNR Yes Yes No Yes Yes Yes Yes $3,241,408 

KEECO No Yes No No No No No $12,682,998 

Effective, but pH was 
elevated above 8.8 and will 
fail once CaO is exhausted 
Actually increased TDS, 

sulfate, and arsenic 
concentrations 

Effective and has longer 
life than lime treatment 

Expensive and failed during 
second field season 
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Appendix A 

Leachate Results 
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Control Cells Leachate Results 

Sample ID 
01GE-TE02-N-0309 
01GE-TE02-N-0425 
01GE-TE02-N-0502 
01GE-TE02-N-0517 
01GE-TE02-N-0614 
01 GE-TE02-N-0716 
01 GE-TE02-N-0828 
01GE-TE02-N-1001 
01GE-TE02•N-1024 --02GE-TE02-N-0604 
02GE-TE02•N-1022 
02GE-TE02-D-1022 

01GE-TE06-N-0310 
01GE-TE06-N-0828 
01GE-TE06-N-1001 
02GE-TE06-N-0604 
02GE-TE06-N-1022 

01GE-TE10-N-0425 
01GE-TE10-N-0502 
01GE-TE10-N-0517 
01GE-TE10-N-0614 
01GE-TE10-N-0716 
01GE-TE10-N-0717 
01GE-TE10-N-08:W 
01GE-TE10-D-0828 
01GE-TE10-N-1001 
01GE-TE1C~N-1024 
02GE-TE10-N-0604 

Cell 
(',ell 02 
, .ell 02 
Cell02 
Cell 02 
Cell02 
Cell 02 
Cell 02 
Cell 02 
Cell 02 
Cell 02 
Cell 02 
Cell02 

Cell 06 
Cell06 
Cell06 
Cell 06 
Cell 06 

Cell 10 
Cell 10 
Cell 10 
Cell 10 
Cell 10 
Cell 10 
Cell 10 
Cell 10 
Cell 10 
Cell 10 
Cell 10 
Cell 10 

pH Lab 
Lab 
ULSA 

Date 
Sampled (SU) 

03109/01 2.18 H 
04/25/01 2.34 
05/02/01 NS 
05117/01 2.47 J 
06/14/01 2.49 
07/16/01 2.31 
08/28/01 1.98 
10/01/01 2.18 
10/24/01 2.24 
06/04/02 1.85 
10/22/02 1.95 
10/22/02 1.95 

03110/01 INS 
08/28/01 NS 
10/01/01 NS, 
06/04/02 
10/22/02 

04/25101 
05/02/01 NS; 

5.36 

05117/01 4.39 J 
06/14/01 5.93 
07/16/01 5.83 
07/17/01 fllS. 
08/28/01 7.18 
08/28/01 7.22 
10/01/01 5.48 
10/24/01 5.31 

06/04/02 3.41 
10/22/02 3.82 

Conductivity Total Solids 
Lab Diss. Susp. 
ULSA ULSA ULSA 

(umhos/cm @ 25 (mg/L@ 180 (mg/L@ 
C) C) 105 C) 

30,000 UI, 1 H 38,000 H 210 JH 
9,090 I J 16,000 J 16 

.. "' .NS .. NS~ 
8,590 I 16.000 J 17 
7,830 I 15,000 J 7 J 
9,94-0 I 18,317 31 J 

10.300 I 18.000 J 38 J 
12,000 I 30,063 H J 33 H JJ 
17,400 I 56,000 150 J 

18800 27000 250 
22100 I 130000 110 
22900 I 130000 140 

87 

2,760 I J 3,200 J 190 

- . NS~ 
4,740 I 5,300 J 420 
3,590 I 4,700 J 130 J 
2,920 I 4,567 134 J 

. NS NS~ 
4,230 1 4,400 J 290 J 
4,180 I 4,200 J 230 J 
4,9801 5,242 HJ 333 H JJ 
5,120 I 6,280 330 J 
10300 22000 1300 

11300 I 28000 150 ~E10-N-1022 
Nole: Qualifiers before unde<score are lal>oraklrf QL<lllfiers and aftet are CDM validatlon quailiet$ 
Nole: Results frool 2002 have not COOl)leted !he vaidalion process 
NR-Analysis not requested 
NS-SalJl)le not SltJlmted to laboratory 
NA- Nol anaiyzed t'f lab allhJo.q, rtlQU8Sled 
lcintetferentp<estnt 

H = hOldk>g llrre expired before analysis 
J - 8S1mated result 
B ~ estmated rasull 
U a belON !he detection irrrl. reponjog limt shown 

Ortho-
Hardness Turbidity Ammonia Nitrate + Nitrite phosphate Cyanide 
Total Lab Total Total Total Total WAD 
ULSA ULSA ULSA ULSA ULSA CLP ULSA 

(mg/Las 
CaCO3) (NTU) (mg/Las N) (mg/Las N) (mg/Las P) (ug/L) (ug/L ) 

6,710 H 0.8 H 0.7 H 5 UBHE HUJ 162 HJ 3.4 B J NR ~-Sl 
4,110 J 0.8 J 0.4 J 0.25 UBH UJ 24.1 H RJ 1 U UJ NR ~~~,: 

N5.c-,=, NS~ NS;~ NS·;,,_•t:\'11111~:-:.,.¥~~ NS ....,. . . ,,, 
20 J NR.~~ 

4,340 2.2 J 0.20 0.5 UB,H 25.5 J 1.1 B UJ 5U 
3.616 1.2 0.2 0.1 UH 38.8 4.4 B U 10U UJ 
4,300 0.4U 0.21 0.1 UH R NR . ·- 4.5 U UJ 10 U 
4,000 0.3 J 0.45 1.1 H J NR~ 4.5 U UJ 10 U UJR 
4,500 0.5 J 0.3 0.12 UH 

-
3.1 B UJ 10 U UJ 

6,100 2.6 0.96 0.12 UH 2.1 B J 10 U 
6200 0.2TT 48 0.23 UH NR - , 3.5 U 10 U 
6400 0.447 54 6.3 NR'. 6.7 B ·-· 
6500 0.618 47 0.12 U NR~~ 6.7B NS~~ 

2,050 J 98.7 J 0.3 J 0.05 UB,H UJ 0.23 H RJ 3.9 B J NR i~1
:~~· 

NS '" · NS·~~ NS.-r~.irif NS .~,& " • 20 J NSS-.:.tt~ 
3,700 803 J 0.20 0.05 UBH 0.52 J 7.8 B SU 
3.268 67.6 0.12 U 0.05 UH UJ 0.15 4.1 U 10 U UJ 
3.500 128 J 0.1 0.0SUH R NR_.~7' 6.4 B RUJ 10 U 

t.45." NS __,, NS~ NS~ .. NR. 4.5 U UJ NS ,;;;~ 
3,400 105 0.20 0.05 UH J NR - 4.5 U UJ 10 U UJR 
3,100 116 0.17 0.05 UH J NR - - 4.5 U UJ 10 U UJR 
3.600 356 J 0.24 22H NR _ . 2B UJ 10 U UJ 
3,800 359 0.2 0.05UH ~ . 4.8B 10 U 
4800 1740 6.4 1.6 H -~ ~ :,r.r.:.• 3.5 U 10 U 
4800 88.5 3.8 1 • ~ 6.9B NS.W~ : 

R = result rejected due to poor QC 
E = serial dilUtion was outside guidelines 
CC = oontinuing calibration outside project and laboratay control imts 
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Control Cells l eachate Results 

Acidity Alkalinity Bicarbonate Cartionate 

Total Total Total Total 

ULSA ULSA ULSA ULSA 

Date (mg/Las (mg/Las (mg/Las (mg/Las 

SarrclelD Cell Sa~ CaCO3) CaCO3) HCO3) CO3) 

01GE-TE02-N-0309 Cell 02 03/09/01 24,500 H SU JH SU JH SUH 

01 GE-TE02-N-042S Cell 02 04125/01 6,650 J SU J SU UJ SU UJ 

01GE-TE02•N--0502 Cell02 05/02/01 ~ ,),;,-.- f,45 . NS~- ---
01GE-TE02-NJJ517 Cell02 05117/01 8,000 156 SU UJ SU 

01GE-TE02-N-0614 Cell 02 06/14/01 7,980 SU SU SU 

01 GE-TE02-N-0716 Cel102 07/16/01 10,844 S U SU SU 
01 GE-TE02-N--0828 Cell02 08/28/01 102 S U S U UJ SU 
01GE-TE02-N-1001 Cell 02 10/01/01 18,680 S U SU SU 
01GE-TE02-N-1024 Cell 02 10/24/01 36,300 SU SU R SU R 

02GE-TE02-N-0604 Cell 02 06/04/02 1900 SU SU SU 

02GE-TE02-N-1022 Cell 02 10/22/02 85000 SU SU SU 

02GE-TE02-D-1022 Cell 02 10/22/02 86000 S U SU SU 

01GE-TE~310 Cell06 
01GE-TE06-N-0818 Cell06 
01GE-TE06-N-1001 Cell06 

02GE-TE~04 Cell 06 06/04J02 
02GE-TEIXrN-1022 Cell 06 10/22/02 

01GE-TE10-N-0425 Cell 10 04125/01 180 J 20 J 24 J 5 U UJ 
01GE-TE10-N-0502 Cell 10 05/02/01 NS ~••r .. ciM, .~.?·· NS.~'# 
01GE-TE1~-0517 Cell 10 05117/01 1,200 SU SU SU 
01GE-TE1o-N-C614 Cell 10 06/14/01 SU 360 440 SU 
01GE-TE10-N-0716 Cell 10 07/16/01 52 280 340 SU 
01GE-TE10-N-07H Cell 10 07/17/01 Mc::T 

1 18:11,;, 
t,. . NS~i! 

01GE-TE10-N-0828 Cell 10 08/28/01 SU 58 71 R SU 
01 GE-TE, 0-0-0828 Cell 10 08/28/01 SU 56 68 R SU 
01GE-TE10-N-1001 Cell 10 10/01/01 684 16 SU SU 
01GE-TE10-N-1024 Cell 10 10124/01 1,010 16 20 R SU R 
02GE-TE10-N-0604 Cell 10 06l04/02 14000 SU SU SU 
02GE-TE1C-N-1022 Cell 10 10/22/02 22000 SU SU SU . ·-- - · -- lill>Oral:)ry 

. . . - . --~ -· ... 
Nola· Res.-. t~ .2002 have nol a,rrclleted lhe vaticlabon process 
NR• Aralysls no1 requesled 
NS- Sanl)le no1 S<bnCl8d 10 taoora10ry 

- Hal analyZ8d by lab~ ~ 
l ....ierferenl~ 

H • lloldng lime expired belo<e anat)'Sis 
J • 8S1irraled restll 
B = eswrated result 
u. belo,o., lhe deleetion lirril. repc,n,ng lmt $hO,,n 

Bromide Chloride Fluoride Sulfate Sulfide 

Total Total Total Total Total 

ULSA ULSA ULSA ULSA ULSA 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

S UB,E H 13 8 H 303 B H 27,100 H 1 UH 

1 UB 7B 2988 12.2 J 1 U UJ 
NS,~......, NS ~ -, NSf":~\111:"'lll NS ·~1~} NS ,ff""'("" 

SUB 35.6 B 27.9B 11,700 1 U 

2U 32 133.5 UJ 12,300 0.01 U 
8U 88 170 16,590 1 U UJ 

1 U UJ 49 J 52 J 14,000 1 U 

1 U UJ 26 281 J 22,600 1 U UJ 
1U 27 250 J 38,000 1 U 

140H 51 H 0.2 UH 91000 H 0.18 U 
1 U 17 220 n ooo 0.18 U 
1 U 30 210 88000 0.18 U 

1 UB 17 B 39.7B 2,200 J 1 U UJ 

NS ~- .NS. ~'£>~ N.Si~~ NS'-;#:.,."':"' 
1 UB 232B 62.7 B,CC 4,530 1 U 

1 U 13 72.3 3,490 0.01 U 
1 U 8 73.1 3,618 0.05 U UJ 

NS~ , ·-~ ;.s~·:lri~;~ N$,.t>"-~ . NSJf~ 
1 U UJ 11 J 52 J 3,200 1 U 
1 U UJ 11 J 52 J 3,100 1 U 

1 U UJ 21 96 3,850 1 U UJ 

1 U 27 300 J 4,500 1U 

1 UH 17H 210 H 17000 H 0.03 

1 U 7.8 42 19000 0.013 

R • resUt ~ due IO poor QC 
E •serial -was OU!Sido guidali,es 
CC • c:o,tirung C31ibralion outside prnjeCI and laboratory conlJ0I wo 
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Control Cells Leachate Results 

Calcium Magnesium Sodium Potasslum 
Diss. Total Total Diss. 
CLP ULSA CLP CLP 

Date 
Sa~ID Cell Sampled (mg/l) (mg/l) (mg/L) {mg/l) 

01GE-TE02-N-0309 Cell02 03/09/01 

:61 
590 H 492 1,090 

01 GE-TE02-N-0425 Cell 02 04/25/01 489 J 475 t11S- · 
01 GE-TE02-N-050.! Cell 02 05/02/01 425 . 416 923 
01GE-TE02-N--0517 Cell02 05/17/01 429 453 397 825 
01GE-TE02-N-0614 Cell 02 06/14/01 283 429 351 392 
01GE-TE02-N-0716 Cell 02 07/16/01 295 J 458 321 J 411 J 
01 GE-TE02-N--082c Cell02 08/28/01 343 J 520 350 J 599 J 
01GE-TE02-N-1001 Cell 02 10/01/01 398 J 519 436 J 885 J 
01GE-TE02-N-1024 Cell 02 10/24/01 60.2 560 54.2 RJ 153 
02GE-TE02-N-0604 Cell 02 06/04/02 481 460 478 1350 
02GE-TE02-N-1022 Cell 02 10/22/02 209 570 196 371 
02GE-TE02-D-1022 Cell 02 10/22/02 200 580 194 292 

01GE-TEOO-N-0310 Cell06 03/10/01 
01GE-TEOO-N-0828 Cell06 08/28/01 
01GE-TE06-N-1001 Cell 06 10/01/01 
02GE· TE~N-0604 Cell06 06/04/02 
02GE-TE~N-1022 Cell 06 10/22/02 

01GE-TE10-N-0.125 Cell 10 04/25/01 ~-- 547 J 5n 
01GE-TE10-N-0502 Cell 10 05/02/01 651 629 671 
01GE-TE10-N-0517 Cell 10 05/17/01 624 644 609 539 
01GE-TE10-N-0614 Cell 10 06/14/01 400 517 447 401 
01 GE-TE10-N-0716 Cell 10 07/16/01 529 J 575 483 J 540 J 
01GE-TE10-N-0717 Cell 10 07/17/01 423 J NS.1imii 406 J 371 J 
01GE-TE10-N--0828 Cell 10 08/28/01 495 J 610 456 J 416 J 
01GE-TE10-D-0828 Cell 10 08/28/01 456 J 570 450 J 388 J 
01GE-TE10-N-1001 Cell 10 10/01/01 554 J 667 552 J 444 J 
01GE-TE10-N-1024 Cell 10 10/24/01 415 560 355 J 502 
02GE-TE10-~4 Cell 10 06/04/02 467 430 431 1040 
02GE-TE10-N-1022 Cell 10 10/22/02 90.8 460 357 146 
Nole: Clualiliin before ....oena,,,, ate laboratory qualifier$ and aflet are COM vaic:iation qualille<s 
Note: ReWls frrn, 2002 l13Ve no: <Xl!T1)1eted 1!1e vaidalioO process 
NR- Analysis nc . 19QU8SIOO 
NS- SarT1)lo nee Stbrrilled to lalxntory 
N,f,-Not analyz,d 111-· iao ~ (llQlJeSled 

H • hOldinO lime expir1ld befae analysis 
J • estim318d resUI 
B • estimated resut 

Total 

ULSA 

{mg/l) 

1,270 H 
701 J 

NS !iUJMJ 
TT9 
618 
760 
670 
781 

1,200 
1200 
1200 
1200 

165 J 

508 
480 
493 

NS~ 
450 
400 
481 
590 

900 
880 

I =inlefferenl present u ~ below 1118 deleclion irrit. reporting ilTil shown 

Total Diss. Total Diss. Total 

CLP CLP CLP CLP CLP 

(mg/l) (mg/L) (mg/l) (mg/l) (mg/l) 

1,130 - 38.78 24 J 7.27 8 
TT3 NS . 14.8 8 NS 

. 
6.558 

897 22 18 1.71 8 U O.TT2 B UJ 
760 17 15 1.48 8 U 0.991 B J 
514 19.4 J 24 1.95 8 J 3.07 B 

437 J 11 11 0.819 B_J 0.914 B J 
610 J 17.3 J 18 0.338 B 19 
875 J 10 9 0.368 B 0.325 8 U 
133 J 0.328 U 0.328 U 0.0278 U UJ 0.0278 U J 

1330 5.53 U 9450 1.41 8 2.27 B 
296 1000 9.45U 2.888 1.85 8 

294 1000 9 .45U 1.36 8 1.8 8 

609 7.48 J 3.11 8 J 9.26 J 2.44 8 
538 J NS~!ff: 16 

1,050 J .NS 3.558 
1430 5.53U 4.388 1.21 8 
257 1000 9.45 U 1.82 8 1.73 B 

165 t,!Sir~i 12 B NS l~,~ 
,i-,.;~ 10.3B 

658 8 7 2.73 8 U 2.238 UJ 
522 11 10 3.328 3.19 B 
471 20.1 J 24 5.79 J 7 

527 J 17 17 7 6 
370 J 18 18 7.39 J 7.33 J 

382 J 20.2 J 18 9 27 

376 J 17.9 J 18 9 27 
489 J 13.2 J 13 6.99 J 8 
437 J 30 16 10.5 J 9.66 J 

861 23.88 18.6 8 7.288 3.62 B 
985 25.5 18.6 16.2 15.8 

R • result rejected rue to poor QC 
E : serial dilution was outside guidelines 
cc : conlinuing calibration outside project and laborato:yCQnlrOl li<ms 

Sodium 
Adsorption 

Ratio 

Calculated 

(unitless) 

0.22 
0.10 

0.11 
0.10 

0.19 
0.09 
0.13 
0.06 
0.00 
0.0 
9.6 

10.5 

0.02 
0.17 
0.04 
0.0 
9.6 

0.11 

0.05 
0.07 
0.19 
0.13 
0.16 
0.15 

0.15 
0.10 
0.13 

0.1 
0.4 
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Control Cells Leachate Results 

Aluminum Antimony 
Diss. Total Diss. Total 
CLP CLP CLP CLP 

-
Date 

San.pie ID Cell Sampled (ug/L) (ug/L) (ug/L) (ug/L) 

01 GE-TEOUl-0309 Cell 02 03/09/01 162,000 1,620,000 1,810 2,420 
01GE-TE02-N-0425 Cell 02 04/25l01 NS ~~ 750,000 NS.~ 1.040 
01GE-TE02-N-0502 CeU02 05/02/01 750,000 727,000 104 U UJ 104 U UJ 
01GE-TE02-\Hl517 Cell 02 05/17/01 753,000 694,000 116 U R 116 U UJ 
01GE-TE02-~514 Cell02 06/14/01 386,000 508,000 26.1 B J 35.5 B J 
01GE-TE02-N-0716 Cell 02 07/16/01 480,000 520,000 36.7 B J 37B J 
01GE-TE02-N-0828 Cell02 08/28/01 396,000 829,000 35.4B 46.7 B 
01GE-TE02-N-1001 Cell 02 10/01/01 1,070,000 985,000 J 58.8 8 50.6 B 
01GE-TE02-N-1024 Cell 02 10/24/01 322,000 1,620,000 J 8B 6.6 B 
02GE-TE02-N-0604 Cell02 06/04/02 3120000 3020000 734 699 
02GE-TE02-N-1022 -:ell02 10/22/02 2950000 2930000 6.4B 2U 
02GE-TE02-D-1022 Cell02 10/22/02 2970000 2920000 2U 2U 

01GE-TE06-N-0310 Cell 06 03/10/01 891,000 997,000 1430 1,800 
01GE-TE06-N-08:'8 Cel106 08/28/01 NS~· 2,800,000 NS~~i:-~· 95.6 
01GE-TE06-N-1001 Cell 06 10/01/01 N:S ~ 1,920,000 J NS~~~ 112 
02GE-TE06·~ CeU06 06/04/02 3170000 3040000 846 804 
02GE-TE06 N-1022 (',ell 06 10/22/02 1870000 1790000 6.3 B 2U 

01GE-TE10-N--0425 Cell 10 04/25/01 59.100 NS~~.le~• 40.4 8 
01GE-TE10-N-0502 Cell 10 05/02/01 698,000 691,000 20.9 U UJ 104 U UJ 
01GE-TE10-N-0517 Cell 10 05(17/01 189,000 200,000 23.2 U R 23.2 U 
01GE-TE·10-N-0614 Cell 10 06/14/01 37,800 45,000 4.9 U UJ 4.9 U 
01GE-TE10-N-0716 Cell 10 07/16101 18,600 30,800 J 3U UJ 3 U JU 
01GE-TE10-N-0717 Cell 10 07/17/01 36,300 52,500 3.8 U UJ 3.8 U UJ 
01GE-TE10-N-0828 Cell 10 08/28/01 1,090 28,200 4.9 U UJ 4.9 U 
01GE-TE11)..D-0828 Cell 10 08/28/01 1,170 31,100 4.9 U 4.9 U 
01GE-TE10-N-1001 Cell 10 10/01/01 57,100 67,800 J 3U UJ 3 U UJ 
01GE-TE10-N-1024 Cell 10 10124/01 138,000 140,000 J 3.7 U 3.7 U 
02GE-TE10-N-0604 Cell 10 06l04/02 2100000 1720000 53 U 53 U 
02GE-TE10-l,J..1022 Cell 10 10/22/02 338000 2740000 2U 2U 
Nole. 0l.clifiors ~<Rllnanare~~andafterareCOM valclatia>QUaltfie,s 
NOie: Resulb frcm 2002 have nol oorrc,lc(od Ille validatial process 
NR- ~ not. reQtll!Sled 
NS- Safrole nol Slb:TiCed 10 laboratcry 
NA,. Nol analyZl9d by t,b a.9101/'11 l'8QU8Sl9d 
l~presenc 

H • h0lding lime expi-ed bel0r8 analysls 
J = estim31ed rasua 
B• esls'l'8t8dres<JI 
u = l>eloN lhe cletection lrri1. repG'Mg lilril s/lawn 

Arsenic Barium Ber/Ilium 
Diss. Total Diss. Total Diss. Total 
CLP CLP CLP CLP CLP CLP 

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 

41,100 44,500 J 117 B 30.3 B UJ 98.8 134 
NS _.~ 4,920 J NS'i' ~ 'J 25.4 B U NS',,:'&tf_ 82.4 

2.950 2,930 80.3B 12.1 B J 62.9 59.6 
3,130 3,210 14.3 B J 13.2 B UJ 73.7 64.9 
3,370 4,510 J 8.3B 8.9B 45.3 53.6 
4,910 5,130 J 11 B J 10.1 B J 53.3 55.7 J 
4,250 4,460 66.8 B 5.8 B J 58.6 J 62.2 J 

14,100 J 13,100 J 83.4 B J 20.2 B J 96.5 J 100 J 
6,530 J 6,390 15.5 B 6.8 8 J 24.2 23.3 

163000 161000 168 B 126B 254 252 
158000 159000 156 B 868 104 93 
160000 159000 104 B 85B 91 93 

26,900 34,500 J 116 B 33B UJ 77.3 97 
NS ~ 20, 100 NS:# 24.5 B J NS :;,:;; 158 J 
NS,~- 29,500 J NS 44.7 B J NS ~ 169 J 

208000 178000 288 B 128B 285 293 
117000 117000 144 B 64 B 80 72 

ffS",f'~ 258 J NS ,'l".':"'11,5 29.7 B U NS~"' 7.38 
1,000 2,420 45.7 B 46.8B 86.1 85.6 

47 483 34.2B 34.2B 24.8 24.2 
6.4 8 U 12.2 UJ 20.88 26.4 B 7.9 U 7.9 
6.8 BJ 57.1 J 25.3 B J 28.1 B J 7.7 J 9.5 JU 

10.8 UJ 26 J 29.4 B J 28.3B J 9.3 10.3 J 
7.8B U 26.2 73.9B 28.9 B J 5.5 J 8.5 J 

9B U 24.4 U 97.5B 29.2 B J 5.2 J 8.7 J 
21.3 J 27.4 J 132 BJ 40 8 J 15.8 J 18.3 JU 
20.6 J 47.3 90.68 34.1 8 J 17.8 19.4 

408 1040 91 8 29.4 B 252 222 
654 452 128 8 528 442 283 

R • rcsut rojeeled rue to POO< QC 
E • serial dilution ......s outsiOe gudelitl8$ 
CC • coimu,g caibralion OOlside project a rd lal>Oralory rontrol lilms 
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Control Cells Leachate Results 

Cadmium Chromium 
Diss. Total Diss. Total 

CLP CLP CLP CLP 

Date 
SarnoielD Cell Sampled (ug/L) (ug/L) (ug/L) (ug/L) 

01GE-TE02-N-0309 Cell02 03/09/01 1,150 1,650 523 698 
01GE-TE02·N-0425 Cell 02 04/25/01 NS ~ - 1,170 NS~ 225 
01GE-TE02-N-0502 Cell02 05/02/01 1,300 1,240 110 97.7 
01GE-TE02·N-o517 Cell 02 05/17/01 1,210 R 1,100 140 125 
01GE-TE02•N--0614 Cell02 06/14/01 652 805 99.6 129 
01GE-TE02-N-0716 Cell02 07/16/01 814 J 873 J 145 J 153 J 
01GE-TE02-N--0828 Cell 02 08/28/01 1,120 J 1,190 J 107 J 121 J 
01GE-TE02-N-10C11 Cell 02 10/01/01 1.070 J 994 J 313 J 298 J 
01GE-TE02-N-1024 Cell02 10/24/01 291 289 92.6 85.5 
02GE-TE02-N-0604 Cell02 06/04/02 2390 1540 2390 2340 
02GE-TE02-N-1022 Cell02 10/22/02 2430 2790 995 923 
02GE-TE02-D-1022 Cell02 10/22/02 3260 2720 965 912 

01 GE-TE06-N-0310 Cell06 03/10/01 828 1.160 4621 5TT 
01 GE-TE06-N--0828 Cell06 08/28/01 NS.~ 2.280 J NS~~il 454 J 
01GE-TEC'6-N-1001 Cell06 10/01/01 '# 1,110 J NS:: 554 J 
02GE-TE06-N-0€04 Cell06 06/04/02 2350 2320 30101 2570 
02GE-TE06-N, tC'22 Cell06 10/22/02 1360 1920 9331 837 .. 

01GE-TE10·N-0425 Cell 10 04/25/01 ~ 137 NS,._..E'f 10 U 
01GE-TE10.N-0502 Cell 10 05/02/01 1,170 1,160 76.4 75.2 
01GE-TE10-N-0517 Cell 10 05/17/01 749 R 719 2 .4U 2.4 U 
01GE-TE10-N--0614 Cell 10 06/14/01 317 345 0.5 U UJ 0.5 U 
01GE-TE10-N-0716 Cell 10 07/16/01 432 J 389 J 8 B J 7.9 B J 
01GE-TE10-.'l-0717 Cell 10 07/17/01 346 J 330 J 12.8 J 6.5 U UJ 
01GE-TE1o-N-Q823 Cell 10 08/28/01 409 J 399 J 0.5 U UJ 21.7 J 
01GE-TE10-D-0828 Cell 10 08/28/01 382 J 393 J 0 .5 U J 0.5 U JU 
01GE-TE1o-N-1001 Cell 10 10/01/01 387 J 396 J 6.1 B J 8.8 B J 
01GE-TE1o-N-1024 Cell 10 10/24/01 689 608 0.9 U 0.9 U 
02GE-TE10-N-Q604 Cell 10 06/04/02 1970 1630 14 U 28.7 B 
02GE-TE10-N-1022 Cell 10 10/22/02 2420 1410 28 14 
Note: Ouaifiers before lnltrsctre are labotaU)ry qualilie,s and alter are CDM11alidatloi qualifiers 
Nol!': Results from 2002 l1ave nri airrc,leUxt the vaidalion process 
NR- AnalySis not lequeslod 
NS-San-.:,ie not swniCled ID labor310ry 
NA- Not anatyzed by lab although req.,ested 

H = hOlding l¥T'8 expired before analysis 
J • estirraled resut 
B = estirrated resun 

Cobalt Copper Iron 
Diss. Total Diss. Total Diss. Total 
CLP CLP CLP CLP CLP CLP 

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 

~ 
7,840 111,000 127,000 644,000 J 5,970,000 
6,870 NS~-• 66,600 ·NS •· • . 1,650,000 

7,300 6,960 61,800 58,600 1,150,000 1. 130,000 
6,480 5,900 65,000 59,200 1,280,000 1,220,000 
3580 4,460 40,400 56,400 1,250,000 1,890.000 

4,010 J 4,380 J 56,300 58,900 2,130,000 2,270.000 J 
5,960 J 6,120 J 35,900 75,900 1.D70,000 2,240.000 
5,500 J 5,320 J 78,900 78,900 J 5,680,000 4,880,000 J 

1,340 1,280 26,600 24.800 9,910,000 10,500,000 J 
9990 9820 134000 132000 28300000 29500000 
3840 3460 114000 111000 29400000 28300000 
3590 3420 115000 111000 29,600,000 27900000 

3,600 4.no 71 ,800 84.300 554,000 J 5,330.000 
NS~.;;,· 7,590 J NS 'kiet~ 213,000 NS ~0~;~~ 8,150,000 
NS~ 5,430 J N$'..~ J 103,000 J NS,~~t 11,300,000 J 

12300 12300 128000 128000 35300000 32000000 
3270 2900 60000 56800 21400000 20100000 

NS~. 791 I!,$~ 4,020 NS:~ 30.000 
5,060 5,000 58,500 58,500 488,000 698.000 
4,130 3,940 19, 100 18,900 8,860 129,000 
2,520 2,790 2,120 2,410 2,550 3,220 

3. 130 J 2,780 J 1,230 2,200 J 6,600 20.400 
2,420 J 2,320 J 2,630 3,TTO 4,320 17,200 J 
2,890 J 2,680 J 128 2,660 219 23.600 
2.670 J 2,650 J 126 2,760 273 22,700 
2,670 J 2,790 J 5,980 5,720 J 5.040 16,000 

4,480 4,030 9,200 9.070 12,800 47,800 J 
9720 8070 99800 82000 14700 384000 

11600 7350 14000 125000 53300 51500 

R = rest.ft rejected due to POO< QC 
E • serial dilution was outsi<le guideioes 
CC = contJnui,g caJio<ation OUISide project and labotato<y control lirrits 

I "lllt8rfereot present U • bclc7N the deleclion Im!. reporting mt soo..n 
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Control Cells Leachate Results 

Lead Manganese 
Diss. Total Diss. Total 

ClP ClP ClP CLP 

Date 
Sa~lelD Cell Sampled (ug/l) (ug/l ) (ug/l) {ug/l) 

01GE-TE02•N--0309 Cell 02 03/09/01 91.2 125 J 29.000 260.000 
01GE-TE02-N-0425 Cell 02 04/25/01 N::i~ 42.9 J NS 255,000 
01 GE-TE02•N-0502 Cell02 05/02/01 24.4 29.6 356,000 342,000 
01GE-TE02-N-0517 Cel02 05/17/01 23.5 21.7 311,000 302,000 

01GE-TEC'2•N-0614 Cell02 06/14/01 18.2 9.5 J 171,000 J 268,000 
01GE-TE02-N--0716 Cell 02 07/16/01 49.8 J 29.9 J 226,000 249,000 
01GE-TE02-N-0828 Cell02 08/28/01 11.3 J 24 187,000 382,000 
01GE-TE02-N-1001 Cen02 10/01/01 140 104 315,000 314,000 J 
01GE-TE02-N-1024 Cell 02 10/24/01 23.9 44 U UJ 16,500 12,100 
02GE-TE02-N-0604 Cell02 06/04/02 382 17 U 210000 205000 
02GE-TE02-M-1022 Cen02 10/'12J02 1510 1750 235000 230000 
02GE-TE02-D-1022 Cell 02 10/22/02 1750 1720 236000 229000 

01GE-TE06-N--0310 Cell 06 03110/01 135 105 J 146,000 155.000 
01GE-TE06-N-Od28 Cell 06 08/28/01 NS .,~;; 228 NS •'.' -;-'!'~ 617,000 
01GE-TE06-N-1001 Cell 06 10/01/01 NS~rf 232 NS~ 366,000 J 
02GE-TE06-N-0604 Cell 06 06/04/02 17 U 17 U 276000 389000 
02GE-TE06-N-1022 Cell 06 10/22/02 1080 1250 154000 147000 

01GE•TE10-N-0425 Cell 10 04/25/01 N:>,_ IOU NS !!,f.. ,~-iii' 34,700 
01GE-TE10-N-0502 Cell 10 05/02/01 22.4 24.8 265,000 262,000 
01GE-TE10-N-0517 Cell 10 05/17/01 0.8 U UJ 4 216.000 214,000 
01GE-TE10-N-0614 een 10 06/14/01 1.3 U 1.3 U UJ 157,000 J 208,000 

01GE-TE10-N-0716 Cell 10 07/16/01 15.1 16.1 185,000 176,000 
01GE-TE10-N-0717 Cell 10 07/17/01 50.8 J 3.2 J 182,000 179,000 

01GE·TE10-N-0828 C.ell 10 08/28/01 1.3 U UJ 1.3 U 189,000 188,000 
01GE-TE10·0-0826 Gell 10 08/28/01 1.3 U UJ 1.3U 178,000 184,000 
01GE-TE10N-1001 Cell 10 10/01/01 12.8 15.7 180,000 196,000 
01GE-TE10-N-1024 Cell 10 10/24/01 15 14.6 R 2n.ooo 278.000 
02GE-TE1o-N-0604 Cell 10 06/04/02 56.6 49.8 387000 282000 
02GE-TE1Q.N-·t022 Cell 10 10/22/02 68 79 54600 292000 
Nole· QuaMFrs tie/tn llldersalre an, lalxnlo'y qwifie<s arid afte< am COM validatiM QUali!kn 
Nole: Resut,. Iran 2002 raw 1101 c,on-c,leled Ille valdalion l)l008SS 

NR- Analysis 1101 rt.~ 
NS- Sanl)le 1101 SUOITllled lo lal o-alery 
NA-- Not analymd ~y llb aNl>Jut,h requested 
I ~ Vesen! 

H • tocw,g ome e,q,reel belon! analysis 
J s eslimiltOCI res.-
B = esllmalOCI result 
u • below Ille detection lirm. reporting llrrit ""°'"" 

Mercury Nickel Selenium Silicon 
Diss. Total Diss. Total Diss. Total Total 

CLP CLP CLP CLP CLP CLP ULSA 

(mg/las 
(ug/l) (ug/L) (ug/L) (ug/l) (ug/L) (ug/l) Si02) 

0.1 UR 0.1 UR 2.650 4,140 80.2 52 J 206 H 
NS~t:~ 0.1 U NS.~J.tS.:.. 3,910 NS ;i!{, .... '-~; JOU R 116 J 

0.1 U 0.1 U 4,180 4,410 2.1 U 52.5U N$i;fR'l&,f 

0.1 U 0.1 U 3,760 3,410 46.7 U UJ 58.3 U UJ 141 

0.1 U UJ 0 .29 J 2,090 2,580 4.4 U 4.4 U UJ 158.1 
0 .1 U 0.1 U 2,320 J 2,500 J 3.3U R 3.3 U R NR~~.J;t, 

0.13 B U 0.26 U 3,340 J 3.450 J 4.4 U 4.4 UR NR ~ 
0.12 B 0.11 B 2,960 J 2,900 J 16.1 J JU RUJ ~~ 

0.1 U UJ 0.1 U UJ 859 791 4.8 U UJ 4.8U ~ 
0.2 U 0.2 U 7330 7150 1540 40U NR~~;. 

0.2 0.37 2550 2250 1140 2.5U NR~ ·,:-v_ 
0.24 0.34 2260 2230 1040 2.5 U ~ ,i:c .. 

0.1 UR 0.1 UR 1.850 2,620 167 84.1 J NS , "' 

NS -:-i.:;~ 0.24 U NS ,. 4.330 J NS •· ~ 4.4 UR NR : 
NS ~;..~ .. 0.25 NS ~-:; ' 2.930 J NS ~~· 3U JUR NR ~-,, 

0.2 U 0.2 U 8640 8600 532 253 NR~; 
0.2 U 0.28 2280 1990 694 2.5U NR'·~"' -

NS ~ 0.1 U NS,~:-,~/( 443 NS~---= 15U R 50.3 J 
0.1 U 0.1 U 2,740 2,710 52.5U 52.5 U NS~'i..;, 
0.1 U 0 .1 U 2,250 2,140 4.9 B J 2.3U 46 

0.1 U UJ 0.1 U W 1,160 1,280 4.4 U 4.4 U UJ 18.13 
0.1 U R 0.1 UR 1,200 J 1,110 J 51.3 J 53.8 J NR . ,.....>--~ 

0.1 U 0.1 U 1,060 J 1,000 J 3.3U R 3.3U R NR:@,•~••' 
0.1 U 0.19 B U 1,080 J 1,080 J 4.4 U 4.4 UR NR.~ 

0.12 B U 0.24 U 1,010 J 1,080 J 4.4 U 4 .4 UR NR~ .• 
0.1 U 0.1 U 940 J 979 J 40.1 J 52.6 J ~ . 

0.1 U UJ 0.1 U UJ 1,880 1,650 64.2 50.6 NR~mr1 
0.2 U 0.21 6260 5280 40U 40U NR!:'c~:-
0.2 U 0.2U 8830 5430 84 54 Nf~J-.;e.'i;_ 

R • result rlljOde<I rue 10 poor oc 
E =serial-was rutskle guilleloles 
cc = conbnung c:alilration ()UtSide projec;I and laboralOrY control limts 
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Control Cells Leachate Results 

Silver Thallium 
Diss. Total Diss. 
CLP CLP ClP 

Date 
Sarmle ID Cell SamDIM (ug/1. ) (ug/1. ) (ug/1. ) 

01GE-TE02-M-0309 CeU02 03/09/01 3U 30 U UJ 181 J 
01GE-TE02-N-0425 Cell 02 04/25/01 . ...,:.,,,-.~ 30U UJ . 
01GE-TE02-N-0502 CeU02 05/02/01 45.9 46.6 J 42.5U UJ 
01GE-TE02-N-0517 Cell 02 05/17/01 32.1 R 32.9 17U 
01GE-TE02-N-0614 Cell 02 06/14/01 0.7 U UJ 28 UJ 5.6 U UJ 
01GE-TE02-N-0716 Cell 02 07/16/01 16.4 J 14.7 J 4.9 UR 
01GE-TE02-N.Q828 Cell 02 08/28/01 16.8 33 5.6 U UJ 
01GE-TE02-N-1001 Cell 02 10/01/01 1 U JU 1 UR 4 U JUR 
01 GE-TE02-N-1024 Cell 02 10/24/01 1 U UJ 1U 70.3 
02GE-TE02-N-0604 Cell 02 06/04/02 11 U 11 U 299 
02GE-TE02-N-1022 Cell 02 10/22/02 165 8 40U 1190 
02GE-TE02-D-102?. Cell 02 10/22/02 40 U 40U 1440 

01GE-TE06-N-0310 Cell06 03/10/01 
01 GE-TEOS-N-0828 Cell 06 08/28/01 
01GE-TE06-N-1001 CeUOS 10/01/01 
02GE-TE06-N-0604 CeUOS 06/04!02 544 571 
02GE-TE06-N-1022 Cell 06 10/22/02 162 8 47 

01GE-TE10-N-0425 Cell 10 04/25/01 1"5.~ 15 U UJ NS~. 
01GE-TE10-N-0502 Cell 10 05/02/01 25.5 27.3 J 42.5 U UJ 
01GE-TE10-N-0517 Cell 10 05/17/01 30.2 R 29.6 18.9 U 
01GE-TE10·N-0614 - Cell 10 06/14/01 20.3 21.7 5.6U 
01GE-TE10-N-0716 Cell 10 07/16/01 1 U JU 1 UR 4U JUR 
01GE-TE10-N-0717 Cell 10 07/17/01 15.3 J 16.4 4.9U R 
01GE-TE10-N-0828 Cell 10 08/28/01 23.2 18.7 5.6 U UJ 
01GE-TE10-D-0828 Cell 10 08/28/01 20.5 18.2 5.6U 
01GE-TE10-ll-1001 Cell 10 10/01/01 1 U JU 1 UR 4 U JUR 
01GE-TE10-N-1024 Cell 10 10/24/01 7.1 8 4.88 189 
02GE-TE 10-N-0604 Cell 10 06/04/02 11 U 11 U 55U 
02GE-TE10-N-1022 Cell 10 0.8U 532 ~~_0.8 ~ 
Nole: Oualifiers-beicn ltlde<$C«e ate lalloratay quaifieB and after ate COM vaidatiOn QU3li!ie<s 
Nole: Results from 2002 have n<IC c:orrl)le!ed lhe vaidatiOn pro08$S 

Total 
CLP 

(ug/1.. ) 

63.6 8 J 
SOUR 
42.5 U 

47.2 U UJ 
5.6 U UJ 
4.9U R 
5.6U R 

4 U RUJ 
64.7 
193 
7U 
7U 

150 J 
5.6 UR 

4 U JUR 
845 

7.78 

25U R 
42.SU 
18.9 U 

5.6 U 
4U JRU 
4.9U R 
5.6 UR 
5.6U R 

4 U JUR 
161 

55 U 
340 

NR, Analysis n<1C l"OQU8Sl8d H • holding titre expred before analySJs 
NS- Safll)le n<IC SUbtrilled 10 latoral0ry J = eslirrated resut 
W.- Not analyZed by lab ar.11:x,gt, requesmd B = estirmted resut 

Vanadium Zinc 
Diss. Total Diss. Total 
CLP CLP CLP CLP 

(ug/L) (ug/1..) (ug/L) (ug/L) 
102 1488 10,800 J 85,600 

NS- 38.58 NS~ 61,800 
34.1 8 47.38 69,900 67,100 

70.8 n 61,800 56,600 
165 J 104 29,400 59,700 

1 U UJ 1 U UJ 54,500 J 58,700 J 
3.5 8 J 33.28 40,500 J 85,500 
158 J 138 71,300 J 68,500 
18.7 8 228 4.650 3.460 J 

1200 1420 66300 64200 
1.5 U 1.5 U 10900 10100 
1.5 U 1.5 U 10400 10100 

63,800 
NS . 

. \ 161,000 
NS ~ 71,200 

1130 75400 
1.5 U 1.5 U 10200 

NS~. 15UNS~ 7,780 
17.78 31.5 B 55,500 54,700 

7.4 B J 10.3 8 40,500 38,800 
0.9 U UJ 0.9 U 16,800 19.400 

1 U J 1 U 19,300 18.200 
1 U UJ 1 U UJ 16,500 J 15,600 J 

0 .9 U 0.9 U 14.100 J 15.200 
0.9 U 0.9 U 12,700 J 15,300 
1 U J 1 U 15,900 16,600 
0.9 U 0.9 U 47,400 44,000 J 
17U 17 U 79200 68600 

1.5 U 1.5 U 12700 72200 

R = res.-t rejected due to poor QC 
E = serial dilution was outside guioolines 
CC = contiruing calilr.ltiOn ootside project and lalloratay control litrits 

I =oe,fe<ent ll'esenl U = below Ille deledion lirrit. reporting irrit SOOIMl 
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Presumptive Remedy Cells Leachate Results 

pH Lab Conductivity Total Solids 
Lab Lab Diss. Susp. 
ULSA ULSA ULSA ULSA 

Date (umhos/cm@ (mg/L@ (mg/L@ 
Cell Sample ID Samoled (SU) 25C) 180 C) 105 C) 

Cell 04 01GE-TEC•4-N-0309 03/09/01 7.23 H 1.790 I H 1,500 H 4 JH 
Cell 04 01GE-TE04-N-0425 04/25/01 11.7 2,850 I J 1,400 J 40 
Cell04 01'3E-TE04-N-0502 05/02/01 NS ~ NS -~ - NS ·~ NS]!fl':'!;:1 
Cel104 01GE-TE04--N-0517 05/17/01 9.TT J 1,060 I 960 J 32 
Cell 04 01GE-TE04-N~14 06/14/01 11.73 1,870 I 960 J 430 J 
Cell04 01GE."i E04-~716 07/16/01 11 .4 1,690 I 976 6 J 
Cell 04 01GE-TE04-0-0716 07/16/01 res.~ NS ~:.;; 4 INSl~ NS N'~ 
Cell04 01GE-Tc04-N•-0828 08/28/01 9.97 1,360 I 840 J 14 J 
Cell 04 01GE-TE04-N ·1001 10/01/01 11.56 1,550 I 830H J 40 H JJ 
Cel104 01GE-TE04-D-1001 10J01I01 11 .63 1,550 I 878 HJ 91 H JJ 
Cell 04 01GE-TE04-N-1024 10/24/01 11.8 2,440 1,210 18 J 
Cell 04 01GE-TE04-D-1024 10/24/01 11.9 2,470 1,230 11 J 
Cell04 02GE-TE04-N-0604 06l04/02 11.9 2860 1000 4U 
Cell04 02GE-TE04-N-0815 08/15/02 9.02 TT4 520 7 
Cell 04 02GE • TEQ.1-l 1-1022 10/22l02 11.3 1290 I 680 21 

Cell07 01GE-TE07-N-0425 04/25/01 11.7 3,290 I J 1,200 J 65 
Cell 07 01 GE-TE07-N-0502 05/02/01 NS ?i'°¥' NS~~~ NS ~~~. NS'~ 

Cell 07 0 1GE-TE07-N-0517 05/17/01 11.5 J 3,220 1 920 J 180 
Cell 07 01GE-TE07-N~14 06/14/01 11.85 1,580 I 700 J 110 J 
Cell 07 0 1GE-TE07-N-0716 07/16/01 12.1 3,260 I 1,141 10 J 
Cell07 01GE-TE07-N-0828 08/28/01 8.88 7341 -- ~ 190 J 
Cell 07 01 GE-TE07-D-0828 08/28/01 9.23 7421 410 J 500 J 
Cel107 01GE-TE07-N-1001 10J01/01 12.11 2,430 I 906 HJ 23H JJ 
Cel107 OIGE-TE07-N-1024 10/24/01 12.2 3,190 1,320 16 J 
Cel107 02GE-TE07-N--0604 06/04/02 11.8 3690 1300 180 
Cel107 02GE-TE07-N-0815 08/15/02 11.8 1670 900 21 
Cell 07 02GE-TE07-N-1022 10/22/02 12 2960 1200 42 
Cell 07 02GE-TEv7-D-1022 10/22/02 12.1 3020 1200 21 

Cell 12 01GE-TE12-N-0425 04/25/01 12 4,420 I J 1,300 J 170 
Cell 12 01GE-TE12-N~~2 05/02/01 1'1:> Y-""'1111NS- ~- NS- NS -
Cell 12 01 GE-TE 12.oq.,02 05l02/01 . · ,;: . ~ NS-9'"' NS-,~ 
Cell 12 01GE-TE12•N-0517 05117/01 11.3 J 1,930 I 720 J 160 
Cell 12 01GE-TE12-N~14 06/14/01 8.62 6181 510 J 240 J 
Cell 12 U1GE-TE12-N-0828 08/28/01 8.04 1,050 I 720 J : 22 J 
Cell 12 01GE-TE12-N-1001 10/01/01 9.55 1,430 I 904 HJ 30 H JJ 
Cell 12 01GE-TE12-N-1024 10/24/01 10.9 1,630 1,220 57 J 
Cell 12 02GE-TE 12-N-0604 06/04/02 11.2 1420 1000 6 
Cell 12 02GE-TE12-N-0815 08/15/02 8.44 1260 930 4 
Cel1 12 02GE-TE12-0-0815 08/15/02 8.43 1280 970 10 
Cell 12 02GE-TE12..llj.1Q22 10/22l02 10.5 1470 1300 14 
Note: Ouaifiers beloru un~11sco-e am laboratory~ and a11er are COM validation qualifier.; 

Note: Resulls -rom 2002 t ;ve net aiRl)leleO me validabOn l)R)CeSS 

NR• Analysis I o01 rcqueste-j 

NS- Sarl'()l8 rut t ul>:riaeo 10 la!>Otalory 

H • toolding llmO expired be!Qre analy$is 

J • esoo-eted res<At 

B • cstmilled result 

Orth<>-
Hardness Turbidity Ammonia Nitrate + Nitrite phosphate 
Total Lab Total Total Total 
ULSA ULSA ULSA ULSA ULSA 

(mg/Las 
C8CO3) (NTU) (mg/Las N) (mg/Las N) (mg/Las P) 

1,240 H 0.4U H 0.4 H 0.05 UBH HUJ 0.1 HJ 
1,120 J 33.3 J 2 0.05 UBH UJ 0.09 H RJ 

NS:?~:~ NS •.t;Wt-1n NS"l,'1'<~-~ NS~~- NS li¼~ - ,,.~,; 
718 4.9 J 2 0.05 UBH 0.04 J 
856 35.5 3.48 0.05 UH UJ 0.09 
640 1.8 JU 3.7 0.05 UH R 

NS ~'V.•"'."~ NS ~-'s!r:;. .NS#"";Ji,....., NS ...:~,s..~- NS ;;:--,,..,~-

410 2.3 J 4.2 0.05 UH J NR~. --- ~ 

790 7.3 J 8.1 0.OSUH NR :M:.~ . 
830 8.8 J 7.8 0.05 UH NRfi:.~. 
710 2.1 6.8 0.05 UH NR·~-
670 1.6 6.9 0.05 UH NR~ll"' 
720 7.16 4.5 0.39H NRll!~ 
45 1.89 1.8 0.44 NR ft"' ~ 

150 4.12 5.4 0.12 U NR -Y-"tlt ~\,._ 

950 J 1.1 J 4.1 J 0.05 UBH UJ 0.21 H RJ 
NS~- NS;~" NS _'!-"'_, NS :~it'ffj .;, NS .:."+"' 

1,030 16.3 J 3 0.05 UBH 0.02 J 
382 5.8 2.15 0.05 UH UJ 1.25 
780 2.6 JU 4.5 0.05 UH R NR~.:--;· , 
95 23.7 J 3.5 1.2 HJ NR ~M -~ 

-
110 103 J 2.7 0.27 H J NR :~1'17 
490 3.5 J 7.6 0.098 H NR ~W-' 
850 2.2 6.9 0.14 H NR~-
970 0.1 U 2.3 0.13 H NR~;. 
350 3.7 0.87 0.16 NR~J;-
680 6.52 4.1 0.12 U NR~ 
710 3.12 4.1 0.91 ~ f~:-·-· : 

1.310 J 2.3 J 3.2 J 0.05 U8H UJ 0.02 H RJ 

NS'~"""" NS g NS'"3".ti~ NS r.-~· ,_ NS :.,_{f~~ 

NS~f;il~ NS~ NS~~ NS""-~; •• -r~ NS ~~ 
623 12.5 J 5 0.05 UBH 0.07 J 
201 26.5 3.17 0.06 H J 1.85 
260 13.5 5.4 0.05 UH J INK~JF.. 
400 6.9 J 9.1 0.11 H NR--,;·: 
630 2.5 9.1 0.05 UH NR~,,~,,:,"" 
450 1.01 5.4 0.4 H - ~"~·--= 
350 1.18 4 0.41 -_ ..... -:·1p 

350 1.54 3.9 0.42 NR't::>~--~ 
670 2.42 8.4 1.6 NKcJ~•c; 

R • result rcjecled due 10 poor QC 

E • $efial dilution was 0Ul$ld0 guidolones 

CC • continung calibrabOn OJlSide prllject and laboratory CXlntrtll lmts NA- Nol analy?80 by lab a'lhougl ~ 

I '""tcrten,nt P,e5ent u s beboN the do(ec,!on limt. ~ lirrit sh<Mn 

Cyanide 
Total WAD 
CLP ULSA 

(ug/L) (ug/L) 

10.9 J NR ,,.,,, ' 

4.6 8 J NR .... 
4.7 8 J NR i-',..:. ~ 

8.4 8 SU 
4.1 U 10 U UJ 

4.5 U UJ SJ 
4.5 U UJ NR ~~--
12.8 JU 10 U UJR 
6.5 8 UJ 10 U UJ 
6.78 W 10U UJ 

4.98 2 
58 3 

3.SU 10 U 
3U 10 U 

6.7 8 NS~,:nt.:; 

1.2 8 J NR~• 
0.7 U UJ NR <!'I-\?-' . 

0.99 8 SU 
5.8 BU 10U UJ 

4.5 U UJ 10 U 
4.5 U UJ 10 U UJR 
4.5 U UJ 10 U UJR 
3.3 B UJ 10 U UJ 

2 B J 10 U 
3.5 U 10 U 

3U 10 U 
6.7B NS ~ - -. ... 
6.98 NS~.,:.;;J,-

1.8 8 J NR --~ 
0.7 U UJ NS ~~->, 
0.7 U UJ NS.f.""'.' _ .. 

1 8 5 U 
4.98 U 10 U UJ 

4.5 U UJ 10 U UJR 
5.28 UJ 10 U UJ 

5.1 8 10 U 
3.5U 10 U 

3U 10 U 
3U 10 U 
78 NS~ · h"' 
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Presumptive Remedy Cells Leachate Results 

Acidity Alkalinity Bicarbooate Caroonate Bromide Chlonde Fluoride Sulfate 
Total Total Total Total Total Total Total Total 
ULSA ULSA ULSA ULSA ULSA ULSA ULSA ULSA 

Date (mg/Las (mg/I.. as (mg/I.. as {mg/I.. as 
Cell Samplo lD Sampled CaC03) CaCO3) HCO3) CO3) (mg/L) (mg/L) (mg/I..) (mg/I..) 

Cell 04 f11GE-TE04-N-0309 03/09/01 5U H 32 JH 39 JH 5 U H 1 UB H 19 B H 1.38 H 1,130 H 
Cell04 01GE-TE04-N-0425 04/25/01 5 U UJ 352 J 423 J 12,000 J 1 UB 52 8 1.3 B 668 J 
Cell04 01 GE-TE04-N-0502 05/02/01 ~ . . 

NS!-"'~--"" NS~ NS~ NSJN:(~ NS~ 
Cell04 01GE-TE04-N-0517 05117/01 5U 40 46 15 1 UB 54 8 0.98CC 641 
Cell04 01GE-TE04-N--0614 06/14/01 5U 250 7 180 1 U 55 1.2 504 
Cell04 01GE-TE04-N-0716 07/16/01 5 U 170 9 120 1 U 55 1 581 
Cell04 01GE-TE04-D-0716 07116/01- ~~- ~ 

NS~~ NS~ NS.r"-.f NS~11 NS'.?'? ... 
Cell04 01GE-T8)4..l,1.Q828 08/28/01 5 U 50 32 JR 17 R, 1 U UJ, 48 J , 1.1 JR 530 
Cell 04 01GE-TE)4-N..1001 10/01/01 SU 208 5U 5U 1 U UJ 14 1 359 
Cell04 01GE-TE04-D-1001 10/01/01 5U 220 5U SU 0.2 J UJ 11 1 363 
Cell 04 01 GE-TE04-N-1024 10/24/01 5U 320 390 R 5 U R 1 U 26 1 J 540 
Cell04 01GE-TE04-D-1024 10/24/01 SU 330 400 R 5 U R 1 U 38 0.96 J 540 
Cell04 02GE-TE04-N-0604 06/04/02 5U 550 305 180 1 UH 26 H 0.62 H 210 H 
Cell 04 02GE-TE04-N-0815 08/15/02 5U 74 65.8 12 1U 37 0.89 190 
Cell04 02GE-TE04-N-1022 10/22/02 5U 126 SU 24 1 U 24 1.2 280 

Cell 07 01GE-TE07-N-042S 04/25/01 5 U UJ 712 J 862 J 24,400 J 1 U8 238 58 286 J 
Cell07 01GE-TE07-N-0502 05/02/01 ~ ~'• :.~ NS~;;~~ NS···,-<=>"=. NS.>«.rJ.w NS~~ NS~~ NS1if~ 
Cell 07 01GE-TE07-N-0517 05/17/01 5U 706 855 15,200 28 40B 0.SBCC 271 
Cell 07 01GE-TE07-N-0614 06/14/01 5U 320 8 230 5 .4 U 42 0.4 173 
Cell 07 01 GE-TE07-N-0716 07/16/01 5U 780 8 560 1 U 27 0.9 221 
Cell 07 01GE-TE07-N-0828 08/28/01 5U 56 64 JR 3 ____ QL_ 34 J 1.2 J 210 
Cell07 01GE-TE07-0-0828 08/28101 5 U 42 44 JR 4 1 U UJ 33 J - ·o.s J 200 
Cell 07 01GE-TE07-N-1001 10/01/01 5U 490 5U 5U 1 U UJ 11 0.9 J 208 
Cell07 01GE· TE07-N-1(124 10/24/01 5U 700 850 R 5U R 1 U 23 0.9 J 360 
Cell 07 02GE-TE07-N-0604 06/04/02 5U 900 366 360 1 UH 10 H 0.29 H 350 H 
Cell 07 02GE-TE07-N-0815 08/15/02 5U 240 5U 28.8 1 U 16 0.7 330 
Cell07 02GE-TE07-N-1022 10/22/02 5U 522 5U 19.2 1 U 12 1 430 
Cell 07 U2GE-TE07-D-1022 10/22/02 5U 530 5U 31.2 1 U 12 0.95 440 

Cell 12 01 GE-TE 12-N-0425 04/25/01 

di 
1,120 J 1,360 J 76,700 J 1 UB 38 8 3.5 B 321 J - NS= :::m NS \f.'t,~ Cell 12 01GE-TE12-N-0502 05/02/01 ~ ·NS- NSiSft.# 

Cell 12 01GE-TE12-D-0502 05/02/01 . NS . ' INS • • , NS~ 
Cell 12 01GE-TE12•N-0517 05/17/01 5U 414 499 5,610 2.4 8 21.5 8 0.8BCC 238 
Cell 12 01GE.-TE12-N-0614 06/14/01 5U 74 90 5U 1 U 17 0 .7 234 
Cell 12 01GE-TE12-N-0828 08/28/01 5U 42 51 R 5U 1 U UJ1 26 J ' 1.4 J 390 
Cell 12 01 GE-T E 12-N-1001 10/01/01 5U 42 5U 5U 1 U UJ 7 1 530 
Cell 12 01GE-TE12-N-1024 10/24/01 5U 120 150 R 5U R 1 U 22 0.77 J 710 
Cell 12 02GE-TE12-N-0604 06/04/02 5 U 250 61 120 1 UH 11 H 0 .41 H 490 H 
Cell 12 02GE-TE12-N-0815 08/15/02 5U 44 53.6 5U 1 U 15 0.84 560 
Cell 12 02GE-TE12·D-0815 08/15/02 5U 46 56.1 5U 1 U 15 1.1 550 
Cell 12 C2GE-TE12-N-1022 10/22/02 5U 144 5 U 45.6 1 U 13 1.2 3500 
Nole: Quaifiers befo<'8 lJJld<ncue are laboralory <µ1ifiers and aft« are COM validation <µ1ifitn 

Nole: Results lrctn 2002 have no( conl)leled lhe validation pcocess 
NR- Analysis ,-.:,t requested 

NS-Sa~ no( sullrri1led to L:iborato<y 

H • notdinQ lime exi,ired before anal)'Sts 

J = estimated result 

R ~ result rejected due to poor QC 

E = serial dilution was outside guidelioes 

Sulfide 
Total 

ULSA 

(mg/I..) 
1 U H 

10 U UJ 
NS~; 

1 U 
0.01 U 

1 U UJ 

1 U 
1 U UJ 
1 U UJ 

1 U 
1 U 

0.01 U 
0.01 U 
0.01 U 

1 U UJ 

NS-~, 
0 .01 U 
0 .01 U 

1 U UJ 
1 U 
1 U 

1 U UJ 
1 U 
0 .02 

0.01 U 
0.01 U 
0.01 U 

10 U UJ 
NS}~ 
NS.~. 

1 U 
0.01 U 

1 U 

1 U 
1 U 

0.01 U 
0.Q1 U 
0.Q1 U 
0.Q1 U 

NA- Not ana.'yzlld by lab al1hough requested 

I =intenerent presont 

B = estirmled result CC • ~ caibration OUISido project and 1aoora10ry co 
u = below the oerection limt, ,epa1ng lifrit st,o,,n 
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Presumptive Remedy Cells Leachate Results 

Calcium 
Diss. Tola Total 
CLP ULSA CLP 

Date 
Cell SamplelD 5ampled (mg/L) (mg/L (mg/L) 

Cell 04 0IGE-TE04•N~309 03/09/01 375 J 417 H 419 

Cell04 01 GE-TE04-N-0425 04/25/01 NS ~- 401 J 428 

Cell04 0tGE-TEQ4..N~502 05/02/01 276 NS 315 
Cell 04 01GE-TEQ4..N-0517 05/17/01 247 263 281 

Cell04 01GE-TE04-~t4 06/14/01 255 288 349 
Cell04 01GE-TE04-N-0716 07116/01 197 J 256 235 J 
Cell 04 01GE-TECA-0-0716 07116/01 223 J -- 235 J -
Celi 04 01GE-TE04-~28 08!28/01 165 J 160 148 J 

Cell 04 01GE-TE04-N-1001 10/01/01 171 J 312 174 J 

Cell 04 01GE•TE04-D-1C01 10/01/01 173 J 330 184 J 
Cell 04 01GE-TE04-N-1024 10/24/01 2TT 280 271 RJ 
Cell04 01GE-TE04-O-1024 10/24/01 287 270 291 RJ 
Cell04 t\2GE-TE04-N-0604 06/04/02 255 280 337 
Cel104 C/2GE-TE04-N-0815 08/15/02 12.6 17 14.7 
Cell04 02GE-TE04-N-1022 10/22/02 51.7 59 72.5 

Cell 07 01GE-TE07~25 04/25/01 NS ;_;ffi" 372 J 359 
Cell07 01GE-TE07-~2 05/02/01 582 NS~ 553 
Cell07 01GE-TE07•N-0517 05117/01 381 408 366 
Cell07 01GE-TE07-N~14 06/14/01 138 152 173 
Ce/I07 0tGE-TE-01-N-0716 07/16/01 240 J 312 275 J 
Cell07 01GE-TE07-N-0828 08/28/01 17.1 J 36 25.1 J 
Cell 07 01GE-TE07-D-0828 08/28/01 18.1 J 41 22.6 J 

Cell 07 0 · GE-TE07•N-1001 10/01/01 207 J 196 193 J 

Cell07 0 i GE-TE07-N-1024 10/24/01 359 340 NS~ 
Cell07 02GE-TE07-N~ 06/04/02 386 390 396 
Cell07 02GE-TE07-N-0815 08/15/02 145 140 174 

Cell 07 02GE-TE07-N-1022 10/22/02 410 270 285 
Cell 07 02GE-TE07-D-1022 10/22/02 407 280 287 

Cell 12 01GE-TE12-N-0425 04/25/01 NS ~ 516 J 566 
Cell 12 01GE-TE12-N--0502 05/02/01 295 ::ti 331 
Cell 12 01GE-TEt2-0-0502 05/02/01 284 330 
Gel 12 0tGE-TE12-tHl517 05/17/01 252 243 237 

Cell 12 01GE-TE12-IJ~14 06/14/01 62.3 n 70.6 
Cell 12 01GE-TE12·N-0828 08/28/01 100 J 99 97.9 J 

Cell 12 Qt GE-TE12·N-1001 10/01/01 159 J 156 163 J 
Cell 12 01GE-TE12-N-1024 10/24/01 260 250 245 RJ 
Cell 12 02GE-TE12-N~ 06/04/02 182 180 195 
Cell 12 02GE-TE1U,-0815 08/15/02 155 140 152 
Cell 12 1J2GE-TE12-0-0815 08/15/02 153 140 152 
Cell 12 02GE-TE12-N-1022 10/22/02 284 270 285 
_ , Qualliers i.re ~ :n labcntcryquaif,ors and aftet are COM vaiclalion Ql.Qlifiers 

Nole: Results f<om 2002 have not C0f11)ieled lhe valdal>On process 

Diss. 
CLP 

(mg/L) 

41 
NS~ -..:. 

0.1TT B U 
7 

0.276 B 

0.0747 B J 
0.468 B J 
0.119 BJ 

0.0742 B JU 
0.0539 B JU 

0.1238 U 
0.115B U 

0.139 B 
0.692 B 
0.023B 

NS•,t:-~----:~ 
0.0413 U 
0.0413U 

0.302 B 
0.0417 B J 
0.0632 BJ 

0.09 BJ 
0.0834 B JU 

0.0281 B U 
0.138 U 

0.0464 B 
0.069 B 
0.078B 

NS~...,, 
0.128B U 

0.0926 B 
0.301 B 

1.79 B 
1.96 B J 

3.15 B J 
1.1 B 

0.138 U 
0.668B 
0.704 B 
0.249 B 

NR- An3Jysil-notl9Qliested 

NS- Sa,Tl)le lOC sooniaed lO 13tlcntllfY 
H • hOldirig limo expired before analysis 
J • estimated ,_ 

B • estimal8drestll 

Maonesium Sodium Potassium 
Total Total Diss. Total Diss. Total 
ULSA CLP CLP CLP CLP CLP 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

47 H 46 40.6 J 41 12.1 J 16.8 B 
28 J 47 NSM. 38 NS ~ ' 37 

NS~ 22 35 34 21 21 
15 16 39 41 19 21 
33 48 35.2 J 45 33.4 J 47 

SU 0.575 B J 36 41 48.9 J 57.1 J 
NS"PI"~ 0.534 B J 48 42 53.7 J 56.6 J 

0.6 0 .190B J 48.9 J 43 130 107 

2.3 0.314 B JU 51.2 J 42 117 J 107 

2 0.850 B J 101 J 43 227 J 111 
0.7 0.2338 J 49 47 134 J 133 J 

0.2 0.191 B J 51 47 139 J 133 J 
1.8 6.74 B 24.3 B 21.8 B 101 107 

0 .7 J 0.642 B 34.1 33.8 134 130 
1 U 0.0368 51.5 50.3 183 183 

6 J 17.78 NS (!Hf' 24.7 8 NS ~ 84.6 B 

NS a? 5.238 25 23 73 69 
2.0 2.04 B 24 22 63 57 

0 .6 J 0 .688 B 30.3 J 37 74.8 J 104 
SU 0.0488 B J 35 39 90.7 J 110 J 
1.2 0.801 8 J 42.7 J 41 122 124 
0.8 0.679 8 J 45.9 J 41 133 127 

0.19 J 0.142 B_J 50 41 137 129 

1.2 NS,?,;·•·,b>.~';_ 49 NS :'§. 160 J NS11,. -~-
1 U 0.885B 22B 18.58 89 71.9 

0.06 J 0.0373 U 28.8 27.2 114 107 

1 U 0.142 B 52.5 48.7 163 165 
1 U 0.088 B 54.5 49.3 174 171 

5 J 10.9 B NS f-..A 31 NS~"'° 113 

NS tA.~ 33 20 21 55 57 
NS~ 32 21 21 55 57 

4 .0 13 24 22 64 58 
2.2 2.54B 26.4 J 30 54 J 70 
2.5 1.9 B J 39.5 J 37 90 101 

3.6 2.78 B J 47 J 40 102 J 117 

2.2 1.11 B J 50 45 142 J 133 J 
1 U 0.595 B 19.3 B 22.8B 78.5 81.6 

0.7 J 0.601 B 28.7 27.7 118 112 
0.9 J 0.662 B 29 27.8 117 112 

1 U 0.273 B 42.7 41.6 162 135 

R = rcsun rojec:tod due to poor QC 

E • serial dilutiOn was outside guiOelrles 
cc % OO<ICinuing caitwaticn OJISlde projeCI and tabot3t0fy oontrnl lirM$ NA- Noc anat;zed t,y lJb ataiouit, l1lQU9SlaO ,~_.. u • below Ille detection liml, rej)Ol1ing - stc,,n 

Sodium 
Adsorption 

Ratio 

Calculated 

(unitless) 

0.51 
0.47 

0.50 
0.64 
0.60 
0.74 
0.75 
0.97 
0.88 
0.87 
0.79 
0.76 

0.4 
2.5 
2.0 

0.35 
0 .27 
0.32 
o.n 
0.65 
2.20 
2.32 
0.81 

NS,,., -..~ft 

0.3 
0 .7 
0.7 
0.7 

0.35 
0.29 
0.30 
0.38 
0.96 
1.01 
0.85 
0.79 

0.4 
0.6 
0.6 
0.7 
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Presumptivo Remedy Cells Leachate Results 

Aluminum Antimony 
Diss. Total Diss. Total 

CLP CLP CLP CLP 

Date 
Cell Sample ID San-oled (ug/L) (ugll) (ug/L) (ug/L) 

Cell04 01GE-TE04-N-0309 03/09/01 12 U 1,270 6U 30U 
Cell04 01GE-l c04-N-0425 04/25/01 . 256B U NS 30U 
Cell04 01 GE-11:04-N-0502 05/02/01 53.4U 78.98 U 20.9 U 20.9U 
Cell04 OIGE-Tf:04-N-0517 05/17/01 53.4U 108 B 20.9U R 23.2U 
Cell04 01GE-TE04-N-0614 06/14/01 60.2 8 U 391 4.9 U UJ 4.9U 
Cell 04 01GE-TE04-N-0716 07/16/01 135 B 109 B 3.8 U UJ 3.8 U UJ 
Cel104 01GE-TE04-D-0716 07/16/01 83.1 8 137 8 3.8 U UJ 3.8 U UJ 
Cell04 01 GE-TE04-N-0828 08128/01 66.2B 97.6B 4.9 U 4 .9 U 
Cell04 01GE-TE04-N-1001 10/01/01 29.5 B JU 118 B JU 3U 3U 
Cell04 01GE-TE04-D-1001 10/01/01 43.1 B JU 138 B JU 3U 3U 
Cell04 01 GE-TE()tl..N-1024 10124/01 71.3 B 87.2 B UJ 3.7 U 3.7U 
Cell04 OlGE-TE.04-0-1024 10/24/01 75.7B 80.2 B UJ 3.7 U 3.7U 
Cell04 02GE-TE04-N-0604 06l04/02 139U 437B 53 U 53U 
Cell04 1)2GE-TE04-N-0815 08/15/02 263 228 3.9 U 3.9U 
Cell04 02GE-TE04-N-1022 10/22/02 115 B 848 2U 2U 

Cell07 01GE-TE07-N-0425 04/25/01 
.. 

946B U NS 120 U u ' Cell07 O·IGE-TE07-N-0502 05/02/01 53.4U 132B U 20.9 U UJ 20.9 U UJ 
Cel107 01GE-TE07-N-0517 05/17/01 53.4U 59.3U 20.9U R 23.2 U 
Cel107 01GE-TE07-N-0614 06/14/01 30.6B U 111 B 4.9 U UJ 4.9 U 
Cel107 01 GE-TE07-N-0716 07/16/01 212 211 3.8 U UJ 3.8 U UJ 
Cel107 01GE-TE07-N-0828 08/28/01 756 3,650 4.9U 4.9 U 
Cell07 01GE-TE07-D-0828 08/28/01 558 3,070 4.9 U 4.9 U 
Cell07 01 GE-TE07-N-1001 10/01/01 116 B 810 J 3U 3U 
Cell07 01GE-TE07-N-1024 10/24/01 55U NS~ 3.7U NS,~ 
Cell07 02GE-TE07-N-0604 06/04/02 586B 2550 53U 53U 
Cel107 02GE-TE07-N-0815 08/15/02 356 451 3.9U 3.9 U 
Cell07 02GE-TE07-N-1022 10/22/02 161 B 354 2U 2U 
Cell07 02GE--•l:07-0-1022 10/22/02 1876 229 2U 2U 

Cell 12 01GE-TE12-N-0425 04/25/01 NS· 95.86 U NS; 30 U 
Cell 12 01GE-TE12-N-0502 05/02/01 69.3 B U 868 20.9U 20.9 U 
Cell 12 01GE-TE12-0-0502 05/02/01 53.4U 831 20.9U 20.9 U 
Cell 12 01GE-TE12-N-0517 05117/01 53.4U 550 20.9U R 23.2 U 
Cell 12 01GE-TE12-N-0614 06/14/01 13.6 B U 101 6 4.9 U UJ 4.9 U 
Cell 12 01 GE-TE12-N-0828 08/28/01 45.8B U 55.1 6 4.9U 4.9 U 
Cell 12 01GE-TE12-N-1001 10/01/01 11 U UJ 53.2 6 JU 3U 3U 
Cell 12 01GE ,TE12-N-1024 10/24/01 55U 62.8 B UJ 3.7U 3.7U 
Cell 12 02GE-TE·l2-N-0604 06/04/02 5406 167 B 53 U 53U 
Cell 12 02GE-TE·l2-N-0815 08/15/02 252 181 B 3.9 U 3.9 U 
Cell 12 02GE-TE12-D-0815 08/15/02 223 201 3.9 U 3.9 U 
Cell 12 02GE-TE12-N-1022 10/22/02 426 66B 2U 2U 
Nole: Oualilier.! before l.fldetscore are laboralay quaifiefs and after are COM validal!on QUalifie<s 
Nole: Results from 2002 have not ccrrc,lel8d tne validation process 

NR- Malysls not 19<1,estoo 

NS- $anlJie not Lubn itled 10 labo"atoy 

NA- Nol analyZ8d by !ab allhough reQUOS1ed 

lcinle<ferenlpresem 

H = hOlcling 1me expired bclotc analysis 

J • eslimaled resutt 
B & eslimaled result 

u = below !ho del8Clion lirrit, reponilg iml -

Arsenic Barium Bervflium 
Diss. Total Diss. Total Diss. Total 

CLP CLP CLP CLP CLP CLP 

(ugll) (ug/L) (ug/L) (ug/l) (ug/L) (ugll) 

10.3 U 47.8 B J 225 47.38 U 1 U SU 
NS)Bf 40.8 8 J NS~ 378 U NS .. .,._,1."! SU 

25 30.6 130 B 29.8 B 0.4 U 0.4 U 
28 38.6 23.3B 27.48 0.4 U 0.44U 

28.2 U 54 J 43.7 B 65B 1.5 8 U 1.2 8 U 
29 32.8 J 46 BJ 54.4 B J 0.66 B U 0.62 8 UJ 
32 29.7 J 50.8 B J 54.3 B J 0.92 B U 0.52 8 UJ 
35 31.9 259 56.3 B J 0.488 UJ 0.56 8 JU 

42.3 J 44.4 J 239 J 56.9 B J 1 U J 1 U JU 
44.5 J 45.2 J 97.3 B J 57.8 B J 1 U J 1 U JU 
28.4 J 31.8 198 B 82.7 8 J 0.4 U 0.4 U 
29.3 J 34.2 115 B 86.7 B J 0.4 U 0.4U 

21 U 54.4 B 287B 1488 1 U 3.68 
27.4 28.6 330 52.5B 0.2 U 0.2 U 

19 20 227 62B 0.6B 1.6 8 

NS~I 70 B J NSDlllg;, 70.7 8 U NS:ls~ 20 U 
28 29.5 190 B 84.7B 0.66 B UJ 0.99 B U 
24 24.5 62.8B 59.6B 0.58 B U 0.44 U 
33 46 J 46.3B 64.2B 2.7 BU 1.3B U 
32 28.3 J 98.4 B J 112 B J 0.7 BU 0.68 B UJ 
40 45.4 134 B 69.9 BJ 0.43B UJ 0.7 B JU 
45 43.8 344 63.8 BJ 0.45 B UJ 0.7 B JU 

45.2 J 48.6 J 278 J - 1 U J 1 U JU 
27.3 J NS,~~ 261 NS 0.4 U NS._;m,_ 

30B 49.48 292 B 128 B 4.78 1.2 8 
15.7 18.2 250 81 B 0.2U 0.2U 

22 27 184 B 127 8 0.428 1.6 8 
20 25 244 128 B 0.4 U 1.7 B 

NS~ - 73.1 J NS ~ 85.6 6 U .l!'S~- SU 
23.6 33.4 79.7 B 53.1 6 0.77 B U 0.4U 
21.6 29.8 68.1 8 52.56 0.4U 0.4 U 

27 31.4 54.4 B 50.3B 0.65 B U 0.44 U 
37 48.1 J 24.38 31.6 B 3.26 U 0.83 8 U 

39.8 42.4 275 45.7 B J 0.36 B UJ 0.55 B JU 
60.2 J 64.9 J 246 J 58.7 BJ 1 U J 1 U JU 
40.7 J 47.2 139 B 71 .6 6 J 0.4U 0.4 U 

21 U 21 U 200 B 43.2 6 5B 2.6B 
27.7 24.7 103 B 49B 0.2U 0.2 U 
25.4 23.3 261 49 B 0.2U 0.2 U 

34 38 129 6 88 B 0.4U 1.6 B 

R c rest.<! rejoctod Clue IO P00' QC 

E = serial dikJtion was OU1Side guideines 

CC = conln.ing calbal!on OU1Side Pf0iect and labor.llory oontrel 1im1s 
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Presumptive Remedy Cells Leachate Results 

Cadmium Chromium Cobalt Copper 
Diss. Total Diss. Total Diss. Total Diss. Total 
CLP CLP CLP CLP CLP CLP CLP CLP 

Date 
Cell Samele ID Samoled (ug/L) (ug/L) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/L) 

Celt 04 01GE-TE~309 03/09/01 1 U 5U 7.58 10U 2U 10 U 6.3 8 U 125 8 U 
Celf 04 C 1GE-TE04-N-0425 04/25/01 NS~ 5U NS ~ 10U NS~-t.' 10U NS ~, .. ~ 204 U 
Cell04 01GE-TE04-N-0502 05/02/01 1.5U 1.5 U 10.4 BU 7.2B J 4.4 U 4.4U 92 104 
Cell 04 01GE-TE04-N--0517 05117/01 1.5U R 1.7 U 4.2B U 8.4 B 4.4 U 4.9U 50.5 UJ 86.4 
Cell04 01GE-TE04-N-0614 06/14/01 0.4U UJ 1.38 2.78 J 5.98 0.7 U lfJ 1.18 106 186 
Cell 04 01GE-TE04~716 07/16/01 0.5 U UJ 0.5 U UJ 6.5 U UJ 6.5 U UJ 1.8 U 1.8 U 87.8 118 
Cell04 01GE-TE04-0-0716 07/16/01 0.5U UJ 0.5U J 6.5 U UJ 6.5 U UJ 1.8 U 1.8 U 93.1 128 
Cell04 01 GE-TE04-N--0828 08/28/01 0.4 U J 0.4 U JU 1.2 8 UJ 1.1 8 J 0.78 B J 0.7U J 70.6 63.4 
Cell 04 01GE-TE04-N-1001 10/01/01 1 U J 1 U J 1.2 B J 1 U UJ 2 U J 2B J 59.4 65.3 J 
Cell 04 01GE-TE04-D-1001 10/01/01 1 U J 1 U J 1.1 B J 1 U JU 2 U J 2.1 B J 61.7 62.7 J 
Cell 04 01GE-TE04-N-1024 10/24/01 0.4 U 0.4U 2.78 U 2.68 2.3B 2B 74.1 73.9 
Cell 04 01GE-TE04-D-1024 10/24/01 0.4 U 0.4U 2.4 BU 2.9B 2.1 B 1.58 76.7 73.4 
Cell04 02GE• TE04-N--0604 06/04/02 6U 6U 14 U 14 U 13 U 13 U 178 B 187 B 
Celt 04 02GE-TE04-N--0815 08/15/02 0.6U 0.6U 5B 4.4 B 3.1 B 4B 60.4 61.8 
Cell04 02GE-TE04-tl-1022 10/22/02 0.5 U 0.5 U 5.98 5.7 B 3.6B 2.8 B 113 117 

Cel107 0 1GE·TE07~25 04/25/01 re; -~, ... , 20 U NS •Yi~• 40 U NS~~~·t" 40U NS --~~ 418 B_U 
Cell 07 01GE-TE07•N-0502 05/02/01 1.5 U 1.5 U 6.1 BU 4.9 8 J 4.4 U 4.4 U 235 231 
Cell07 01GE-TE07-N-0517 05117/01 1.5 U R 1.7 U 8.3B U 7.3B 4.4 U 4.9 U 230 212 
Cell 07 01GE-TE07-N-0614 06/14/01 0.4 U UJ 0.4U 5.7 B 9.9B 2 B J 3.5B 200 256 
Cell 07 01GE-TE07-N-0716 07/16/01 0.5U W 0.5 U UJ 8.3 B J 6.7 B J 1.8U 2B J 178 196 
Cell 07 01GE-TE07•'-'--0828 08/28/01 0.4U J 0.4 U JU 3.1 B J 5.6B J 1.8 B J 2.7 B J 118 133 
Cell 07 01GE-Tc07-0-0828 08/28/01 0.4 U J 0.4 U JU 3.6 B J 8.6 B J 2.3 B J 2.7B J 130 127 
Cell 07 01GE-TE07-N-1001 10,01/01 1 U J 1 U J 1.6 8 J 28 J 3.8 8 J 3.2 B J 138 141 J 
Cell07 01GE-TE07•N-1024 10/24/01 0.4 U NS~f'.~- 4.4 BU NS7~~'"'!i'. 3.8B NS.~l:l!li 120 NS~ 
Cel107 02GE-TE07-N-0604 06/04/02 65.7 6U 22.9 B 14 U 13 U 13 U 30.3B 62.2B 
Cell07 02GE-TE07-N--0815 08/15/02 0.6 U 0.6 U 7.9 B 7.58 1.98 1.8 B 92.7 92.9 
Cell07 02GE·TE07-N-1022 10/22/02 0.5 U 0.5 U 14 11 5.6 8 4.3B 83 86 
Cell 07 C12GE-TE07-D-1022 10/22/02 0.5U 0.5U 14 10 5.1 B 4.6 B 82 82 

Cell 12 01GE-TE12-N-0425 04/25/01 - 5U NS ''lllffl:Z'• 10 U 'NS ,.-:i .... ~ 10U NS ~~- 262 
Cell 12 01GE-TE12•N--0502 05102/01 1.5 U 1.5 U 4.6 B U 2.2 U UJ 
Cell 12 01GE-TE12-~2 05/02/01 1.5 U 1.5 U 3.3B U 2.2 U UJ 
Cell 12 01GE-TE12•N--0517 05/17/01 1.5 U R 1.7 U 5.78 U 5.6 8 
Cell 12 01GE·TE12-N-0614 06/14/01 0.4 U UJ 0.4U 5.3 B 8.3 B 
Cell 12 01GE-TE 12-N--0828 08/28/01 0.4 U J 0.4 U J 2.9 B UJ 2.5 8 J 
Cell 12 01GE-TE12-N-1001 10/01/01 1 U J 1 U J 4B J 3.6 B JU 
Cell 12 01GE-TE12·N-1024 10/24/01 0.4U 0.4 U 6.4 8 U 6.78 
Cell 12 02GE-TE 12-N-0304 06/04/02 56.8 6U 14 U 14 U 
Cell 12 02GE-TE12-N-Od15 08/15/02 0.6U 0.6 U 5.98 5.3 8 
Cell 12 02GE-TE12-D-0815 08/15/02 0.6U 0.6 U 5.9 8 5.38 
Cell 12 02GE-TE12-N-1022 10/22/02 0.5 U 0.5U 7.3B 6.8 B 
Nole. ~ belcle inlerscr,,, are labora1ay ~ and aflor am COM -~ 
Nole: Rc:suts ~cm 200.' have rd COll)IOled Ille vaida110n process 
NR- Analysis no1 ~d 

NS- $a""'8 not SW<ritled 10 labor3lllty 

H = JlOloirlg time expwOO befoM analySis 

J sesllffV1edr"5Uft 

4.4U 4.4 U 231 288 
4.4 U 4.4 U 234 285 
4.4 U 4.9 U 252 255 

1.1 B J 2.58 144 195 
1.2 B J 0.7 U J 53.4 65.8 
3.6B J 3 8 J 125 133 J 

4.3 8 3.48 105 100 
13 U 13 U 57.78 112 B 

2.28 3.1 8 53 51.8 
3.1 B 3.1 B 52.3 52.9 
5.58 4.6 B 74 74 

R • result rejeeled clue lo PoO' QC 

E • soltal o.Jliorl V4S outside guicleh,s 

Iron 
Diss. Total 
CLP CLP 

(ug/L) (ug/L) 
16 U UJ 3980 

NS~~ 1n0 
16.7 U 89.1 B U 
16.7U 261 
50.4 B 88.68 
38.9 8 131 J 
66.7 8 65.4 8 J 
36.9 8 1750 

au uJ 124 J 
8 U UJ 194 
22.6 U 40.6 B J 
22.6 U 25.8B J 
145 U 839B 

85.7 B 18.7 U 
113 28B 

~--~ 320 U 
16.7 U 79.7 B U 
16.7 U 74B 
26.3 B 147 

131 95.3 B J 
102 4490 
140 3660 

SU JU 1900 _J 
22.6 U NS';'~ 
901 B 5420 
18.7 U 227 

49B 2040 
51 B 1180 

NS~-"; 144 B U 
26.5 B U 57.6 8 U 

16.7 U 488 U 
19.98 U 271 

19.4 U 64 B 
34.8 B 30.3 8 J 

au UJ 60.5B JU 
22.6 U 22.6 U 
145 U 145 U 

18.7 U 41.7 8 
18.7 U 50.4 8 

228 18 U 

NA-- Noe analyz-ed by lab afthougfl requesled 
I ointcefcten pres,101 

B • estirrcllecl result cc • conmung calitr.ltion ~ prcjea and tabo<atay a,r11r011mts 

u " bolo,,, 11,e detection lint. fepcr1Jng loit -
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Presumptive Remedy Cells Leachate Results 

Lead Manaanese Mercury Nickel Selenium 
Diss. Total Diss. Total Diss. 
CLP CLP CLP CLP CLP 

Date 
Cell Samole ID Sarrded (ug/l) (ug/l) (ugll) (ug/l) (ug/L) 

Cell 04 01GE-TE04-N-0309 03/09/01 2U 10U 12.4 B 219 0.1 UR 
Cell04 01GE-TE04-N-0425 04/25/01 NS- 10U 111 
Cell 04 01GE-TE04-N-0502 05/02/01 0.8U 1.3 B U 0.7U 55.3 0.1 U 
Cell04 01GE-TE04-N-0517 05/17/01 0.8 U UJ 1.1 B 0.7U 39.5 0.1 U 
Cell 04 01GE-TE04-N-0614 06/14/01 6.2 U 5.8 J 1.1 B UJ 505 0.1 U UJ 
Cen04 01GE-TE04-N-0716 07/16/01 2.7U R 3.9 J 2B 26.7 0.1 U 
Cel104 01GE-TE04-D-0716 07/16/01 10.4 J 5.1 J 6.8 8 22.9 0.1 U 
Cel104 01GE-TE04-N-0828 08/28/01 1.3 U UJ 4.2 1.3 8 14.6 8 0.14 8 U 
Cell04 01GE-TE04-N--1001 10/01/01 2U 2U 2.1 8 19.6 0.1 U 
Cel104 01GE-TE04-D-1001 10/01/01 2U 2U 1 U 19.3 0.1 U 
Cell04 01GE-TE04-N-1024 10/24/01 2.2U 2.2U 1.4B U 12.1 8 0.1 U UJ 
Cell04 01GE-TE04-D-1024 10/24/01 2.2 U 2.2U 0.76 8 U 6.28 U 0.1 U UJ 
Cell04 02GE-TE04-N-0604 06/04/02 17U 17U 3U 121 B 0.2 U 
Cell 04 02GE-TE04-N-0815 08/15/02 2.6U 2.6U 0.938 0.938 0.1 U 
Cell 04 02GE--TE04-N-1022 10/22/02 1.5 U 1.5U 0.6 U 0.84 8 0.2 U 

Cel107 01GE-TE07-N-0425 04/25/01 40U NS 37.6 8 
... 

.. , 
Cell07 )1GE-TE07-N-0502 05/02/01 0.8 U 0.8U 0.7 U 4.58 U 0.1 U 
Cell07 ()1GE-TE07-N-0517 05/17/01 0.8 U UJ 1.3 B 0.7 U 2.9 B 0.1 U 
Cell 07 01GE-TE07-N-0614 06/14/01 2.88 U 3.2 J 2.3 8 UJ 4.4 8 0.1 U UJ 
Cell07 01GE-TE07-N-0716 07/16/01 16.8 J 9.7 J 28 3.5 8 0.1 U 
Cell07 01GE-TE07-N-0828 08/28/01 1.3U UJ 7.5 4.1 B 132 0.13 8 U 
Cell07 01 GE-TE07-D-0828 08/28/01 1.3 U UJ 7.7 3.6 B 115 0.18 8 U 
Cel107 01GE-TE07-N-1001 10/01/01 2U 2U 1 U 65.2 J 0.1 U 
Cell07 01GE-TE07-N-1024 10/24/01 2.2 U NS.:- 0.44 8 U P,ilS:. - 0.1 U UJ 
Cell07 02GE-TE07-N-0604 06/04/02 17U 17U 10 B 107 B 0.2 U 
Cell07 02GE-TE07-N-0815 08/15/02 2.6 U 2.6U 1.9 8 8.38 0.1 U 
Cell07 02GE-TE07-N-1022 10/22/02 1.5 U 1.5U 0.678 25 0.2U 
Cell 07 02GE-TE07-D-1022 10/22/02 1.5 U 1.5U 0.6 U 16 0.2U 

Cell 12 01GE-TE12-N-0425 04/25/01 ~ 10UI~ 27.2B·~ 
Cell 12 01GE-TE12-N-0502 05/02/01 0.8U 0.97 B U 0.83 B U 60.6 0.1 U 
Cell 12 01GE-TE12-D-0502 05/02/01 0.8U 0.8U 0.7 U U 59.5 0.1 U 
Cell 12 01GE-TE12-N-0517 05/17/01 0.8 U UJ 1.1 B 3.68 U 123 0.1 U 
Cell 12 01GE-TE12-N-0614 06/14/01 1.3 U 4.5 J 5.4 B J 17.6 0.1 U UJ 
Cell 12 01GE-TE12-N-0828 08/28/01 1.3 U UJ 1.3U 3.3B 6.2 8 0.15 B U 
Cell 12 01GE•TE12-N-1001 10/01/01 2U 2U 25.3 63 0.1 U 
Cell 12 01GE-TE12-N-1024 10/24/01 2.2 U 2.2U 7B 70.6 0.1 U UJ 
Cell 12 02GE-TE12-N-0604 06/04/02 17U 26.6B 3U 20.58 0.2U 
Cell 12 02GE-TE12-N-0815 08/15/02 2.6U 2.6U 19 20.2 0.1 U 
Cell 12 02GE-TE12-0-0815 08/15/02 2.6U 2.6U 28.4 36.7 0.1 U 
Cell 12 02GE-TE12-N-1022 10/22/02 1.5 U 1.5U 2.8 B 13 B 0.2U 
,_, Ouaifiers be!ore uncllr-..a:re are l3bo!3l0ry QUailie<s and afte< are COM valid3tion QU3lifers 

Nole: Results trom 2002 M " ' ~ COITC)leted lhe valiclation prooe$$ 
NR- Analysis r,:,t ,_lej 
NS- San-c,le net Stbrillod IO bborato,y 

~ Nol analymd by lab allllolq, reauested 
I :interta-ent pteSant 

H = holding lirre expred before aretysis 
J = estiTeted resut 
B = estiTeted result 

u • beiow lhe de18ction lmt, repor1ing lirrit -

Total Diss. Total Diss. Total 
CLP CLP CLP CLP CLP 

(ug/l) (ug/l) (ug/l) (ug/l) (ug/l) 

0.1 UR 2B 10 U 12.9 U 16.1 8 J 
0.1 U NS~ . 12.6 B NS~; 24.5 8 J 
0.1 U 8.9U 14.8 B 31.6 J 32 
0.1 U 8.9U 9.9 U 24.4 27.2 

0.1 U W 15.2 B 288 21.9 4 1.3 J 
0.1 U 16.6 8 J 17.7 8 J 11.4 J 23.1 J 
0.1 U 21.1 8 J 19.3 B J 22.5 J 18.5 J 

0.14 B U 258 J 21.2 B J 20.8 18.9 J 
0.1 U 37.9 8 J 358 J 28.7 J 26.1 J 
0.1 U 38.6 8 J 32.8 8 J 27.3 J 26.4 J 

2.6 28.88 28.8 8 23.7 21.6 
0.1 U UJ 308 29.68 23.6 23.1 

0.2 U 14 U 21.2 8 40U 62.8 
0.1 U 8.58 88 16.5 21 
0.2 U 24 8 248 25 28 

0.29 . 40U NS·~· 60U R 
0.1 U 21.4 8 J 25.2 B J 29.5 J 29.6 
0.1 U 22.98 21 8 29.5 29.3 

0.1 U UJ 23.28 31.6 B 26.9 54.9 J 
0.1 U 33.2 8 J 36 8 J 19.7 J 25.2 J 

0.148 U 36.6 8 J 37.2 8 J 18.7 17.7 J 
0.12 8 U 38.7 B J 38.6 8 J 19.9 22.3 J 

0.1 U 60.1 J - 24.9 J 20.7 J 

NS~ 53.3 NS 25.6 ~ -ia· 
0.2 U 14 U 14 U 40 U 40U 
0.1 U 16.6 B 17 B 19 22.2 
0.2 U 308 22 B 33 27 
0.2U 28 B 21 B 34 28 

0.1 U NS~ 17.2 B NS·~ 21.6 B J 
0.1 U 21.3 8 35.1 B 23.6 J 25 
0.1 U 27.3 8 40.9 B 19.4 J 25 
0.1 U 29.4B 30.3B 24 24.9 

0.1 U UJ 22.8B 36.5B 11.8 20.4 J 
0.15B U 8.9 B J 12 B J 8.4 10.8 J 

0.1 U 35.7 B J 34 BJ 22.2 J 20.7 J 
0.1 U UJ 37B 35.2 B 26.2 24.4 

0.2 U 14 U 28.8 B 40 U 40 U 
0.1 U 8.6B 7.7 B 13.2 16.6 
0.1 U 8.5B 7.5B 15.1 16.2 
0.2U 19 B 18 B 18 16 

R = result rejecled due to poor QC 

E = serial dilution was out;ide guidewles 

CC • continLlng calibration outlide project and labO<alOIY conllOl limts 
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Presumptive Remedy Cells Leachate Results 

Silicon Silve< 
Total Diss. 
ULSA CLP 

(mg/Las 
Cell SamolelD Date Sampled SiO2) (ug/L) 

CeU04 01GE-TE04-N-0309 03/09J01 12,300 H 3U 
Cell 04 01GE-TEl}l-ll--0425 04/25/01 11 .5 J NS 1;~ 

Cell04 01GE-T8}1.N-0502 05/02/01 NS~'!. 2.8B U 
Cell 04 01GE-TE04-N-0517 05117/01 14 2.1 U R 
Cell 04 01GE-TE04-N--0614 06/14/01 58.51 1.2B U 
Cefl04 01GE-TE04-N-0716 07/16/01 NR~-~~ 1.2 U 
Cell04 01GE-TE04-D-0716 07/16/01 • ,.,u Cell 04 01GE-TE04-N-0828 08/28/01 . ' 0.84 B U 
Cell 04 01GE-TE04-N-1001 10/01/01 ~ .,;. 1 U JU 
Cell 04 01Gl:-TE04-0-1001 10/01/01 NR ,. _, 1 U JU 
Cell 04 0IGE-TE04-N-1024 10/24/01 NR~ I 1U 
Cell 04 01GE-TE04-0-1024 10/24/01 ·~ = 1 U 
Cell 04 02GE-TE04-N-0604 06l04/02 ~- 11 U 
Cell04 02GE-TE04-N-0815 08/15/02 NR' 1.2 U 
Cell04 02GE-TE04-N-1022 10/22/02 NR·· ":i..,i ':I 0.8U 

Cell 07 01GE-TE07-N-0425 04/25/01 9.85 J NS.:N~ 
Cell 07 01GE-TE07-N-0502 05/02/01 NSW~ 2.1 U 
Cefl 07 01GE-TE07-N~ 17 05117/01 4 2.1 UR 
Cell 07 01 Ge-·reo7-N-0614 06/14/01 4.314 0.98 8 U 
Cell07 01 GE-TE07-N-0716 07/16/01 NR~~ ~ 1.2 U 
Cell07 01GE-T E07-l\-0828 08/28/01 NR-.W, '.11.'l 1.2 B U 
Cell 07 CJ1GE-TE07-C-0828 08/28/01 Nl't:;'!1!1'.!, .. "! 0.82 B U 
Cefl07 0 1GE-TE07-N-1001 10/01/01 

I 
1 U JU 

CeH07 01GE-1E07-N-1024 10/24/01 1 U 
Cel107 02GE-TE07-N-0604 06/04l02 HR 11 U 
Cell 07 02GE-TE07-N-0815 08/15/02 . 12 U 
Cel107 02GE-TE07-N-1022 10/22/02 . 0.8U 
Cel107 02GE-TE07-D-1022 10/22/02 . NR 0.8 U 

Cell 12 01GE-TE12-N--0425 04/25/01 4.99 JINS~ 
Cell 12 01GE-TE12·N-0502 05/02/01 - 4.1 B U 
Cell 12 0·1GE-TE12-D-0502 05/02/01 HSJ!r 2.1 U 
Cell 12 01GE-TE12-N-0517 05117/01 131 2.1 U R 
Cell 12 01GE-TE12-N-0614 06/14/01 22.671 1.5 B U 
Cell 12 01GE-TE12•N-0828 08/28/01 0.7U 
Cell 12 01GE-TE12-N-1001 10/01/01 1 U JU 
Cell 12 01GE-TE12-N-1024 10124/01 1U 
Cell 12 02GE-TE12-N-0604 06/04/02 NR 11 U 
Cell 12 02GE-TE12-N-0815 08/15/02 NR 1.2 U 
Cell 12 02GE-TE12-0-0815 08/15/02 1.2 U 
Cell 12 02GE-TE12-N-1022 10/22/02 0.8U 
- : ~ belore ....ierso:re are laborato,y ~ and after are COM validation QUaifiefs 

Noln: Res<Ats from 2002 have nc• <Xllr!)leled lhe validation process 

Total 
CLP 

(ug/L) 

15 U UJ 
15 U UJ 

2.1 U UJ 
3B 

0.84 B U 
1.2 U 
1.2 U 

0.73B 
1 UR 
1 UR 

1 U 
1 U 

11 U 
1.2 U 
0.8 U 

60 U UJ 
2.1 U UJ 

2.3 U 
1.2 8 U 

1.2 U 
1.1 8 J 

0.88 
1 UR 

NS.~ 
11 U 
12U 
0.8 U 
0.8 U 

-

15 U UJ 
2.1 U UJ 
2.1 U UJ 

2.3 U 
1.1 B U 

1.2 B 
1 U R 

1 U 
11 U 

1.2 U 
1.2 U 
0.8 U 

Thallium 
Diss. Total 
CLP CLP 

(ug/L) (ug/L) 

SUR 25U R 
NS~ 25U R 

1.7 U UJ 1.7 U 
1.7 U 1.9 U 

6B 5.6 U 
4.9U R 4.9U R 
4.9 UR 4.9 UR 

6B U 5.6U R 
4U R 4U R 
4 UR 4U R 
5.2 U 5.2 U 
5.2 U 5.2 U 
55U 55 U 

4.9 U 4.9 U 
7U 7U 

NS~ 100 UR 
1.7 U UJ 1.7 U 

1.7 U 1.9 U 
6.38 7.3 B U 

4.9U R 6.1 B J 
5.6 U 5.6 UR 

10.3 U 5.6U R 
4U R 4 UR 
5.2 U NS,,:,m,-'111;'. 
55U 55U 

4.9U 4.9 U 
7U 7U 
7U 7U 

NS~ 25U R 
1.7 U UJ 1.7 U 
1.7 U UJ 1.7 U 

1.7 U 1.9 U 
5.6 U 5.6U 
5.6 U 5.6 UR 

4U R 4U R 
5.2 U 5.2U 
55 U 55U 
4.9 U 4.9 U 
4.9 U 4.9U 

7U 7U 

NR- Analysis not•~ H • holdr>g bmO exoited 0efore analySis 

NS-~ not S<bnlC!ecl IO ~IIY)' J • OSllmlU!d l9SUft 

NA• Not ~ by lal r allllcugh re<µ!Sled B • O.bma1ed · -
I ~ pr--.! U • Dc!Ow lhe <letec:lion lif'rit. reporting irrit Shown 

Vanadium Zinc 
Diss. Total Diss. Total 

CLP CLP CLP CLP 

(ug/L) (ug/L) (ug/L) (ug/L) 

3U 15 U 182 J 153 U 

NS~- 15 U ~~~- ~~ 149 U 
2.4 U 2.4 U 6.2 B U 2.6 BU 
2.4U 2.7 U 2.2B U 2.6 B 

5.6B U 17.8B 4.7B U 46.6 
5.9 B U 3.7B U 12.7 B J 17.3 B J 
8.2B U 2.6B U 31.3 J 25.3 J 

3.4B 3.8B U 23 J 95.9 
22.2B J 23.1 B 5.5 B U 4.7 B 

23B J 22.6B 3U 9.2 B 
10.3 B 11.4 B 9.5 8 UJ 1.1 U UJ 
10.8 B 11.5 B 3.3 8 UJ 1.1 U UJ 

17U 19.8 8 6U 41.1 B 
13.6 8 14.3 8 48 1.2 U 
5.9 B 1.SU 12 B 18B 

NS·~;'!'"'..,._ 60 U NS1' . ~ 260BU 
2.4 U 2.4 U 69.6 J 2.3 8 UJ 
2.4 U 2.7 U 2.6B U 1.2 U 

0.9 U UJ 0.9 U 46.8 43.6 
8.2B U 6.7 BU 87 J 24.2 J 

5.7 8 13.4 B 28.1 J 47.7 
6.1 B 11.5 8 25 J 44.2 

17.4 B J 17.6 B 18.8 B UJ 17.2 B 
10.3 8 N S 'J.°?4 19.4 B UJ NS..z,." ;.._?, 

17 U 17U 6U 31.2 B 
1.5 8 3B 11.9 B 3.48 
1.5 U 1.5 U 44 24 
1.5 U 1.5 U 59 18 B 

NS~·.,,. 15 U NS-~~ 30.7 B U 
2.4 U 2.4 U 12.2 B U 1.5B U 
2.4 U 2.4 U 3.3B U 28 U 
2.4 U 2.7 U 8.8B U 10 B 

4.1 B U 3.5B U 5.3B U 31.4 
8.1 8 9B 25.4 J 15B UJ 

29.2 B J 30.2 B 3U 8.1 B 
22.1 8 21.6 B 1.1 U UJ 1.1 U UJ 

17U 22.1 B 6 U 6U 
23.3 B 23.5 B 10.1 B 4B 
22.9 B 23.3B 13.2 8 7.3 8 
2.6 B 1.5 U 15 B 11 8 

R • result tejcc:lod we IO poor QC 

E •serial ~ was OUISclegtjdellrleS 

cc - cmtinulng caibr.)!ion out5oe p,qect and laba210ry co,1r011mts 
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Mr Cells Leachate Results 

Cell I Sample ID 
Cell 05 I01GE-TE05-N-030SI 
Cell 05 I01GE-TE05-0-0309 
Cell 05 0h,E-TEOS-N-0425 
Cell 05 01GE-TE05-N-0502 
Cell 05 01GE-TE05-N-0517 
een 05 101GE-TE05-N--0614 
Cell 05 01GE-TE05-N-0716 
Cell 05 C11GE-TE05-N-0828 
Cell 05 01GE-TE05-N-1001 
Cell 05 01GE.-TE05·N-·t024 
Cell 05 02GE-TE05-N--0604 
Cell 05 02GE-TE05-N-0815 
Celt 05 0~GE-TEO'J-N-1022 

Cell 11 01GE-TE11-N-0310 
Cell 11 01GE-TE11-N-0425 
Cell 11 01GE-TE11-N-0502 
Cell 11 01GE-TE11-N-0517 
Cetl 11 01GE-TE11-N-0614 
Cell 11 01GE-TE11-N-0828 
Cell 11 01GE-TE11-N-1001 
Cell 11 01GE-TE11-N-1024 
Cell 11 02GE-TE11-N--0604 
Cell 11 02GE•TE11•N-1022 

p 

NITRATE ORTHOPHO 
pH Lab Conductivity Total Solids Hardness Turbidity Ammonia NITRITE SPHATE C nide 
Lab Lab Diss. Susp. Total Lab Total Total Total Total WAD 
ULSA ULSA ULSA ULSA ULSA ULSA ULSA ULSA ULSA CLP ULSA 

Date I l(umhos/cm@ 25 l(mg/L@ 180 l(mg/L@ J<mg/L as I l(mg/L as 
Sampled (su) C) C) 105 C) GaCO3) (NTU) N) l(mg/L as N) l (mg/L as P) l(ug/L) l(ug/L) 
03/09/01 I 7.21 _HI 30,000 UI, 1_HI 110,000 _HJIBO _JHI 932 _HI 1.4 _HJ 5~1 _HI 20 UBHE_HUJI 167,000 _HJf s:TI_JINR •~z..-~ 
03/09/01 INS ·.;~ NS~ ~ INS !:~ NS ~ i.\.il 916 _H INS* ~ s.3 _H INS 1:~~JfflNS ~ ;,-;t-;.lNS :r-~·~v. fNR ,•·~ ,, 
04/25/01 7.12 24,900 I J 85,000 J 0.5 UBH UJ 7,920 H RJ 4 8 J NR J/,(•'• ,. 
05/02/01 NS: .. . NS:~ lilSl ~ 0.7 U UJ NR -~ 
05/17/01 7.18 J 21,000 I 55,000 _J 1 UBH 4,720 _J 1.9 B 5 U 
06/14/01 I 6.921 28,800 11 74,000 _JI 80 _JI 3831 0.91 4.181 o.5 UH_ UJI 7 ~ 4.1 uJ 6 J_UJ 
07/16/01 7 24,700 I 41,121 55 J 270 0.9 JU 2.1 a,.,:,.~.,.,_., 4.5 U UJ 10 U 
08/28/01 6.97 24,100 I 57,000 JI 47 J 270 6.5 2.6 4.5 U UJ 10 U UJR· 
10/01/01 7.25 21,000 I 51,316 H J 151 H JJ 300 34.8 J 0.7 4.3 8 UJ 10 U UJ 
10/24/01 7.03 20,800 I 43,300 82 J 430 4.4 2.8 3 8 J 2 
06/04/02 6.71 18000 20000 320 590 30.8 0.72 3.5 U 10 U 
08/15/02 6.98 1noo 1 19000 20 530 2.24 o.078 3 u 10 u 
10/22/02 6.69 41.5 I 19000 96 680 11.2 0.091 

03/10/01 7.75 H 35,000U11 H 160,000 H 220 JH 94 H 2.9 H 3.3 H 1 UBH HUJ 25,000 HJ 4 B J NR 't-,, ,':· 
04/25/01 7.49 27.300 I J 100,000 J 120 570 J 0.6 J 3.9 J 1 UBH UJ 11,400 H_RJ 20.8 J NR "-':•;c· , 
05/02/01 ll!S~ ~ -NS_ ... ,. ~-~ NS!•~--.NS-~ll!llie NS~ NS ~,•,v NSt;~ 4.7 8 J NSs.~{..;;'\ 
05/17/01 7.66 J 21,400 I 58,000 J 40 270 2 J 3 0.58H 6,220 J 5.3 B SU 
06/14/01 7.55 24,800 I 48,000 J 12 J 289 1.3 2.74 1.2 UH UJ 5,220 4.1 U 6 J UJ 
08/28/01 8.25 27,000 I 32,000 J I 47 J 140 3.5 0.07 0.23 UH J l'fl~~l!i 4.5 U UJ 10 U UJR 
10/01/01 7.82 28,000 I 34,624 H J 84 H JJ 190 6.1 J 0.54 0.12 UH NR ~'9i.i 6.1 8 UJ 2 J UJ 
10/24/01 7.53 24,800 I 27,400 56 J 310 4.6 0.56 0.87 H 2.9 8 J 10U 
06/04/02 7.84 13400 13000 53 250 11.1 0.16 0.05 UH tel . '·~"-~ 3.5U 10 U 
10/22/02 7.34 12500 12000 15 330 1.7 o.osu 0.12 U ~ ' ,,, ~~ 78 

Note· aua1i1ie<s be!cre undet$Olre are 1abor.itoiy-qua1mets and aner are COM validation QUalif>etS 
Note Resufts 1Tom 2002 have not corrpleted the va.idation process 
NR• Analysis not R.'QUe$1ed 
NS- SalT1)le not S<Jbn'itti,d IO laboralOy 
NA- Nol analy28d by lab aftllough reQ-18Sled 
I ainte<flwenl p,eseru 

H = holding time 8Xl)ired before anal)'sls 
J • estmated resut 
8 = estimlted resut 
u = below Ille deleaion liml. repot1ing irrit shown 

R : resull rejected due 10 poor QC 
E = serial dilution was outside guidelines 
CC • continuing calibration outside project and laboratory control fimts 
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Mr Cells Leachate Results 

Acidity Alkalinity Bicartx>nate Carbonate 
Total Total Total Total 

ULSA ULSA ULSA ULSA 

Dale (mg/las (mg/las (mg/las {mg/las 
Cell Sarmle ID Sampled CaCO3) CaCO3) HCO3) CO3) 

CelI05 01 GE· TE05-N-0309 03/09/01 2,400 H 430 JH 525 JH SUH 
CellOS 01GE-TE05-D-0309 03/09/01 NS ~~:~. NS \1!'?;.;~~~ NS~~ NS t13-:!.9-< 
CellOS 01GE· TE05-N-0425 04/25/01 740 J 9,570 J 11,700 J 5 U UJ 
CellOS 01GE-TE05-N-0502 05/02/01 ~ .. -~ty,. ~, '!11:31i - NSffll'-:n- n::,1,~ 

Cell 05 01GE-TE05-N-0517 05/17/01 870 7,400 9,028 SU 
Cell 05 01GE-TE05-N-0614 06/14/01 2 ,240 8,400 10,000 SU 
Cell 05 01GE•TE05-N-0716 07/16/01 681 4,200 5,100 SU 
CellOS 01GE-TE0S-N-0828 08/28/01 SU 4,600 5,600 R SU 
CeJIOS 01GE-TEOS-N·1001 10/01/01 612 4,098 SU SU 
Ce! OS 01G:-TEOS-N-1024 10/24/01 734 2,700 3,300 R SU R 
CelJ OS 02Gc ·TE05-N-0604 06/04/02 310 200 244 SU 
Cell OS 02GE-T[OS-N-0815 08/15/02 170 608 741 SU 
CellOS 02GE-TE05-N-102l 10/22/02 380 14 17.1 SU 

Cell 11 01GE-TE11-N-0310 03110/01 3,500 H 702 JH 856 JH SUH 
Cell 11 01GE-TE11•N-0425 04/25/01 1,220 J 17,000 J 20,700 J 5 U UJ 
Cell 11 01GE·TE11-N-G502 05/02/01 NS. ~~ NS:&~. ~~ 
Cell 11 01GE-TE11-N-0517 05/17/01 SU 10,100 12,300 SU 
Cell 11 01GE-TE11-N-0614 06/14/01 166 7,400 9,000 SU 
Cell 11 01Gc;.·re11-N-OS28 08/28/01 SU 4,000 4,900 R SU 
Cell 11 01GF-TE11-N-1001 10/01/01 SU 4,400 SU SU 
Cell 11 01GE-TE11·'11·1024 10/24/01 5U 2,600 3,100 R 5U R 
Cell 11 02GE-1'E1 1 •N-0604 06/04/02 5U 1210 1470 SU 
Cell 11 02GE-TE11-N-1022 10/22/02 5 U 836 1020 SU 
Nole:~, boicro unc~ aielaiiciralcwy ~ anif aiier are coi.fv.iida!io, QU3lifiers 
Nole: RasUlts tron 2002 have noc ~ 111o valdation prooess 
NR• Analysis l'l0I 1equested 

NS- Saff1)1e oat SUllff'itted 10 labaatOry 

NA- Not analyzed by lab alill0ul1> ~ 

'~""'""" 

H : holding 11ma expired before analysis 

J • estimated reslAI 
B • estima1ed result 
u - below lhe delectiOn lnit. re,porq lmt Shown 

Bromide Chloride Fluoride Sulfate Sulfide 
Total Total Total Total Total 
ULSA ULSA ULSA ULSA ULSA 

{mg/l) (mg/l) (mg/l) {mg/l) (mg/l) 
10 UBE H 10 UBE H 2UBE H 34,200 H 1 U H 
NS j{.'~ NS~~ NS ~~~ NS ~, 1 U H 

1 UB SB 0.2 UB 27,300 J 1 U UJ 
NS .~ .NS ,:1,~ .NS i"".Ir:" NS~: NSi'C;'.:._i.. 

10 UB 13.1 8 4UB 22,000 1 U 
10 U 6 2U 35,200 0.01 U 
5U 9 1 U 18,921 1 U UJ 

1 U W 17 J 0.2 U 22,000 1 U 
28 J 11 0.2 U J 22,300 1 U UJ 

1 U 13 0.2U J 20,000 1 U 
1 UH 5.8H 0.2UH 11000 H 0.15 

1 U 14 0.2 U 180 0.01 
1 U 9.5 0.2 U 11000 0.01 U 

SUB H 208 H 2 U6 H 26,400 1 UH 
1 UB 38 0.1 UB 26,100 J 1 U UJ 

NS·~. NS''. ~ ~>' NS ;!~·~ NSiUf., 
SUB 7B 1 UB 19,100 1 U 
9SU 92 3.96 17,000 0.01 U 

1 U UJ 7 J 0.2 U 12,000 1 U 
1 U UJ 12 0.2 U 14,600 1 U UJ 

1 U 7 0.2 U J 12,000 1 U 
1 UH 4.3 H 02UH 5900H 0.04 
1U 6.8 0.2 U 5300 0.01 U 

R • resull rejeclod ooe 10 poor 0C 
e • serial dilution was outside guidelines 
CC • c:on,r,.w,g calibration 0UISi<le projocl and 13bo'310rY 00 
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Mr Cells !Leachate Results 

Calcium Magnesium 
Diss. Total Total Diss. Total 
CLP ULSA CLP CLP ULSA 

Date 
Cell Sample ID Sampled (mg/L) (mg/L) (mg/LJ (mg/LJ (mg/L J 

Cell 05 01GE-TE05-'Hl309 03/09/01 32.1 J 93 H 7.118 U 72 170 H 
Cell05 01GE-TE05-0-0309 03/09/01 NS~....m 120 H I\IS ~--· 150 H 
Cell 05 NSi . 01GE-TE05-N-0425 04/25/01 . 33 J 33.2 67 J 
Cell 05 01GE-TE05-N-0502 05/02/01 32 31 81 ~ 
Cell 05 01 GE-TE'.>5-N-0517 05/17/01 27.2 34 25.6 52 57 
Cell 05 01GE-TEOS-N-0614 06/14/01 15.1 33.4 21 25 73 
Cell 05 01GE-TE05-N-0716 07116/01 16.6 J 31.2 16.6 J 21.9 J 46 
Cell 05 01GE-TE05--N-0628 08/28/01 18.8 J 35 17.4 J 23.6 J 45 
Cell 05 01GE-TE05-N-1001 10/01/01 32.5 J 32.2 30.2 J 32.5 J 54 
Cell 05 01GE-TE05-·N-1024 10/24/01 43.5 48 40 RJ 71 75 
Cell05 02GE-TE0S-N-0604 06/04/02 80.1 84 91 .8 93.6 92 
Cell 05 02GE-TE05-N-0815 08/15/02 

,. 
92 98.4 NS,_ 74 ·- · 

Cell 05 02GE-TE05--N-1022 10/22/02 106 88 84.8 115 110 

Cell 11 01GE-TE11-N-0310 03/10/01 52.1 J 140 H 102 48 140 _H 
Cell 11 01GE-TE11,N-0425 04/25/01 - 48.9B ~ 105 J . . 
Cell 11 01GE-TE11-N-0502 05/02/01 39.5 34.8 81 .. 
Cell 11 01GE-TE11-N-0517 05/17/01 22.5 28 21.2 43 48 
Cell 11 01GE-TE11-N-0614 06/14/01 12.8 32.2 16.7 18 51 
Cell 11 01GE-TE11-N-0828 08/28/01 10 J 16 10.2 J 13.7 J 25 
Cell 11 01GE-TE1HH001 10/01/01 17.5 J 26.5 20.2 J 21.2 J 30 
Cell 11 01GE-TE11-N-1024 10/24/01 27.8 41 27.6 RJ 35 50 
Cell 11 02GE-l E11-N-0604 06/04/02 29.5B 29 28.2 B 46.5B 43 
Cell 11 02GE-TE11-N-1022 10/22/02 42.5 40.6 60.9 56 ~~ 
Nole: 0.--. before underSolre are tab<iratoiy-cµ,ifiers and after ate COM vaid3tion QUalifiers 
Nole: ResYlls Imm 2002 have not 00ffl)leted !he validation process 
NR- Analysis not requested 
NS- San-c,le not S<britted to taboralOIY 
W.- Nol analy2:8d by tab although ~ 
I =inlet1fnnt preseot 

H • hOlclinl) lime 8,qnd before anatysls 
J • estimated resui 
8 = es1irrated resut 
u z below !he clelection in'il. tecx,r1ing lmt shown 

Sodium 
Adsorption 

Sodium Potassium Ratio 
Total Diss. Total Diss. Total 
CLP CLP CLP CLP CLP Calculated 

(mg/L J (mg/L ) (mg/L J (mg/L J (mg/L) (unitless) 
16.6 B ~· NS ;~ _4R8,~ 

43,800 J 53,500 2.5 
NS.~ NS,~::._ NS 4;.;;;;_€r NS ,..-~.~~ ....... :."l~,i~ 

NS~.ali 68 tilS 212 L 44,400 4.8 
79 218 206 39,800 39.900 4.5 
49 155 144 28,900 27,700 3.9 
33 264 J 440 24,800 J 3,270 14.0 

21.2 J 80 79 13.900 J 14,300 J 3.0 
22.4 J 270 J 85 22,200 21,400 3.2 
53.9 J 144 233 J 20,000 25,200 J 5.9 
64.3 J 137 131 17,100 J 16,700 J 3.0 

82.7 58.7 46.78 6730 5910 1.1 
88 - - 51.7 . 7690 1.0 

96.5 60.6 56.2 6310 7140 1.0 

109 571 J 572 67,900 J 106.000 9.4 
83.4 B NS' 343 NS~- 53.200 6.9 

72 249 215 47,700 43.000 4.8 
41 151 142 30,400 28,400 4.2 
23 192 J 271 178 J 22.500 10.1 

13 J 75.4 J 72 12,400 11.800 3.5 
29.3 J 107 J 146 18,900 J 15,800 4.9 

33 J 94 90 11.500 J 11,300 J 2.7 
43.3B 42.9 B 31.2 B 4710 4240 1.1 

55.4 33.1 32.7 4510 4600 0.8 

R = result rejecled due to poor QC 
E = serial dlution was outslde guioolines 
CC = <XlOtir>Jing caliblation outslde project and laboratory control ilTils 
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MT2 Cells Leachaie Results 

Aluminum Antimony 
Diss. Total Diss. Total 

CLP CLP CLP CLP 

Date 
Cell S::.mole ID San-ded (ug/L) (ug/L) (ug/L) (ug/1. ) 

Cefl 05 01GE-TE05-N-0309 03/09/01 124 B U 296B U 6U 120 U 
Cell 05 Cl1GE-TE05-D-0309 03/09/01 NS ··,,~ NS ~-:i ;;~~~~ NS ,w,...;. '.L NS ·,. ---
Cell05 01GE-TE05-N-0425 04/25/01 .NS ~;.'3~!h 60 U NS ~ JOU 
Cell05 01GE•TE05-N-0502 05/02/01 99.8 B U 176B U 20.9 U 20.9 U 
CeH05 01GE-TE05-N-0517 05/17/01 53.4 U 79.4B 20.9 U R 23.2U 
Cefl 05 01GE-TE05-~14 06/141()1 5 U UJ SU UJ 4.9 U UJ 4.9U 
Cell 05 o ·,GE•TE0S•N-0716 07/16/01 6.8 U UJ 6.8 U UJ 3.8 U UJ 4.2 B UJ 
Cell05 01GE-TE05-N-0828 08/28/01 6.8 U 6.8U 4.9 U 4.9 U 
Cell 05 01GE-TE05-N-1001 10/01/01 11 U UJ 55.3B JU JU JU UJ 
CeU05 01 GE-TE0S-N-1024 10/24/01 55U 55U UJ 3.7 U 3.7U 
Cell 05 02GE·TE05-N--0604 06/04/02 139 U 181 B 53 U 53U 
Cell05 02GE•TE05-N-0815 08/15/02 NS~. 1228 NSW,~ 3.9U 
Cell05 02GE-TE05-N-1022 10/22/02 28 U 28U 2.5 8 2.78 

Cell 11 01GE-TE11-N-0310 03/10/01 766 1.140B U 6U 120 U 
Cell 11 01GE•TE11-N-0425 04/25/01 NS °?~ 240U NS $1,IJ\~/i 120 U 
Cell 11 01GE-TE11-N-0502 05/02/01 187B U 181 BU 20.9 U 20.9U 
Cell 11 01GE-TE11-N-ai17 05/17/01 103 8 59.JU 23.2 U R 23.2U 
Cell 11 01GE-TE11-~14 06/14/01 SU UJ SU UJ 4.9 U UJ 4.9 U 
Cell 11 01GF.•TE11•N-0828 08/28101 6.8 U 24.6 8 U 4.9 U 4.9 U 
Cefl 11 01GE-TE'11-N-1001 10/01/01 11 U UJ 23.7 B JU JU JU 
Cell 11 01GE-TE 11-N-1024 10/24/01 55U 105 B UJ 3.7 U 3.7U 
Cefl 11 02GE-TE11-N-0604 06/04/02 3888 825B 53U 53U 
Cell 11 02GE-TE11-N-1•)22 10/22/02 31 B 498 3.5 8 2U 
NOle:.Oualiliers 1ie1ore unoetsc0t11 ate lilbol'al0<y ~ and after are Ccit,fvaidation qualifiers 
Nole:~ fr0ffl 2002 have not C0lll)leted lll8 vaidation process 
NR-~ 1'101 N!QUeSl>d 
NS-SatT'C)l8 not s<brillecl IO I.Jbor3t0ty 
w.- Notanalyledby laballtlOlql reQUOSled 

H • h0lding IIIT8 e,q,i,-ed before analysis 
J•eslr'raledresull 
8 • estin-eled result 

Arsenic Barium 
Diss. 
CLP 

(ug/L) 

104,000 
NS 7. ·'t 
NS1:.'.ik{~ 

54,000 
29,500 
47,900 
22,500 
32,500 

24,400 J 
25,700 J 

8340 
NS.~~-

10500 

80,500 
NS ~ 

46,400 
25,400 
24,100 
18,600 

17,200 J 
16,000 J 

8650 
7140 

Total Diss. Total 

CLP CLP CLP 

(ug/L) (ug/L) (ug/L l 
11.400 J 32.4 B 20U 

NS-,- . NS_~;; ~ NS ~-r-,·. 
54,800 J NS . ..:.o~ 17.2 B U 

53,300 25.5 B 9.6B U 
28,900 6.2 BU 8.48 

68,500 J 5.5B 7.4 B 
22,400 J 3.9 BJ 3.8 B J 

30.200 34.5B 5.8B J 
24,500 J 38.8 B J 4.9 B J 

25. 100 52.1 B 8.6 B J 
7610 62.6 B 14 U 
5130 NS~ 12.3 B 
9310 508 9.1 8 

TT,000 J 26.5B U 20U 
73,900 J NS ~ 20U 

43.900 30.3 B 6.5B U 
27,000 7.78 U 6.9B 

38,800 J 68 7.9 B 
17,500 31 .7 8 4.JU UJ 

16,800 J 83.8 8 J 5.98 J 
16,200 47.9 B 10.2 B J 

7650 44B 14 U 
7110 78B 7.38 

R • resul! rojocted due to poor QC 
E•serialdMonwas~~ 

Beryllium 
Diss. Total 
CLP CLP 

(ug/L) (ug/L) 

3.8 B 20 U 
NS .::''::~-,. NS ~"-7:,-,i,-
NS.8$<' SU 

0.4 U 0.4 U 
0.4 U 0.44 U 
0.1 U 0.1 U 
0.2 U 0.2 U UJ 

0.1 U J 0.1 U JU 
1.8 B J 2.5 B JU 

0.4 U 0.4 U 
1 U 3.8B 

NS $!fi.•~ 0.26B 
0.4 U 1.1B 

4.38 20 U 
NS ~'} 20 U 

0.4 U 0.4 U 
0.44 U 0.44 U 
0.1 U 0.1 U 

0.1 U J 0.1 U JU 
1.2 B J 2 B JU 

0.4 U 0.4 U 
5.6 8 3.88 
0.4 U 1.4 B 

cc • ccnlir-..,g calibralion outside prnjea and lallOt3l0ry a>nCr0I -
I __,IC<fort,nt prese,11 U • below ll'oe OCIOClion lin'il. roi,o,,,ng mt S"°"'1 



::r::. 

----C) 

MT2 Cells Leachate Results 

Cadmium Chromium Cobalt Copper Iron 
Diss. (Total 

Lead 
Diss. IT otal Diss. IT otal Diss. !Total Diss. Total Diss. !Total 

CLP ICLP CLP (CLP CLP (CLP CLP !CLP CLP CLP CLP (CLP 

Date 
Cell 

Cell05 
Cell05 
Cell 05 
Cell05 

Sall1)1e ID 
01GE-TE05-N-0309 
01GE-TE05-D-0309 
01 GE-TE05-N-0425 
01 GE-TE05-N-0502 

Sampled l<ug/l) !(ugll) !(ug/l) !(ug/L) ~ug/l) l(ug/L) l(ug/l) l(ug/L) l(ug/L) f(ug/L) I (ug/l) f(ug/l) 
~5.3 B 320 U 2 U 40 U 

Cell 05 
Cell 05 
Cell05 
Cell 05 
Cell05 
Cell05 
Cell 05 
Cell 05 
Cell05 

Cell 11 
Cell 11 
Cell 11 
Cell 11 
Cell 11 
Cell 11 
Cell 11 
Cell 11 
Cell 11 
Cell 11 

01GE-TE05-"l-0517 
01GE-TE05-N-0614 
01GE-TE05-N--0716 
01GE-TE05-N--0828 
01GE-TE:>5-N-1001 
01GE-TE05-N-1024 
02GE-TE05-N-o604 
02GE-TE05-N-OS 15 
02GE-TECl5-N-1022 

01GE-TE11-N--0310 
01GE-TE11-N--0425 
01GE-TE11-N--0502 
01GE-TE11-N-0517 
01GE•TE1'1--N-0614 
01GE-TE11-N-0828 
01GE-TE11-N-1001 
01G: -TE11-N-1024 
02GE-TE11-N-0604 
02GE-TE 11-N-1022 

- ~ NS[i;!~~ NS (~~"i NS ";,: r,•'$: 
SOU NS :,W 10U 

99.8 107 B_U 3.2 U 3.2 U 
05/17/011 342 RI 2811 2131 2111 13.2BI 22.581 68.41 n .11 54.1 BUI 86.1 Bl 1.6U UJI 1.BU 
06/14/01 I 0.4 U_UJI 0.4 Bl 3421 4461 11.1 Bl 17.5 Bl 95.71 1261 19.4 UI 26.8 Bl 3.4 _UI 1.3 U_UJ 
011161011 o.5 U_UJI o.5 u_JI 160 JI 155 _JI 8.9 B JI 8.4 B_JI 60.61 61.81 22.2 u122.2 u __ UJI 2.1 u RI 2.7 u_uJ 
08/28/01 I 0.4 U JI 0.4 U JUI 178 JI 182 JI 8.1 B JI 7.8 B JI 58.31 57.91 19.4 UI 1291 1.3 U UJI 1.3 u 
10/01/01 I 1 U JI 1 U_JUI 83 JI 81.7 JI 8.4 B_Jf 6.9 B_JI 42.81 65.4 _JI 8 U UJI 70.1 B JUI 2 UI 2 U _UJ 
10/24/01 I 0.41 B_UI 0.46 B_UI 1261 1181 21.2 Bl 20.4 Bl 39.1 I 47.41 22.6 UI 22.6 U_JI 2.2 UI 2.2 U 
06/04/02 6 U 35.8 B 20 B 26.8 B 10 U 22.2 B 312 B 17 U 17 U 

0.6 U ~ _ 15.9 NS 35.7 B ll'S~ 5.8 B -~ 95.9 B NS~ i 2.6 U 
10/22/021 2 Bl 0.75 Bf 381 301 541 42 Bl 20 Bl 321 18 UI 20 Bl 1.5 UI 1.5 u 

03/10/01 2.98 20U 699 765 41.4 B 111 B 316 405 B U 299 J 540 BU 2U 40 U 
04/25/01 NS,- 20U NS!'t'ie..-;i 325 NS~ 40 U -

•· 1648 U NS--!' .. 320U NS .'j,!ifJi!tj 40 U 
05/02/01 467 382 474 413 27.6 B 20.8 B 268 233 118 U 179 4U 3.2U 
05117/01 297 R 245 273 262 8.6 B 12.7 B 125 119 39.4 B U 65.9 B 4.4 U UJ 4.4 U 
06/14/01 0.4 U UJ 0.4U 260 339 5.7 B J 9.58 96.6 138 19.4 U 19.4 U 1.3 U 1.3U UJ 
08/28/01 0.4U J 0.4 U JU 127 J 127 J 0.7 U UJ 0.7U J 65.5 63.7 61.6 B 19.4 U UJ 1.3 U UJ 1.3 U 
10/01/01 1 U J 1 U J 70.6 J 67.5 J 3.2 B J 4.6 B J 51.8 54.7 JU 8.4 B UJ 58.1 B UJ 2U 2U 
10/24/01 0.4 U 0.71 B U 79.9 78.2 7B 10.8 B 29.3 38.4 22.6 U 57.78 J 2.2 U 2.2U 
06/04/02 49.4 B 6U 44 B 22B 13 U 13 U 10 U 33.6 B 145U 2390 17 U 17U 
10/22/02 1.2 B 0.5U 19 20 9.3 B 9.58 11 B 

Nole: Ouaifieiib !f<Jro unclersc0re are~ QUaifie<s and afte< are COM valk1ation cp,ialifier,; 
29 18 U 18 U 1.5 U 1.5 U 

Nole: Results fro111 20'l2 have not ~ lhe validation process 
NR- Analysis not r""'"5ltJd 
NS-Saffl)le not SUbmiaed IO l3bclal0ry 
NA- Not analyZed by lab allhough raquesled 
I ~ present 

H = hOlcjing lime expired belo<e analysis 
J • estirmted reson 
8 = estirm1ed result 
u = below lhe detection lin'1I. reporting firrit shoMl 

R B result mjec!ed due IO poor QC 
E = serial dilution was outside guioei<1eS 
CC • continuing calibration outside l)<oject and laboratory control lmts 
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Mr2 Cells leachate Results 

Mall!:anese Mercury 
Diss. Total Diss. Total 

CLP CLP CLP CLP 

Date 
Cell Sample ,~ Sampled (ug/l) (ug/l) (ug/l) (ug/l) 

Cell05 01 GE-TE0S-N-0309 03/09/01 2380 561 0.18 8 J 0 .2 

Cell 05 01 GE-TE0~309 03/09101 NS ~/4:-llll rcs ~i~{ NS ,:5~~•-" NS ,_.-'.'~ 

Cel105 01GE-TE05--N-0425 04/25/01 NSU~ 3080 NS ~5: 0.158 

Cell05 01GE-TE05-N-0502 05J02/01 4090 3890 0.16 8 0.11 8 

Cell 05 CJ1GE-TE05-~l-0517 05/17/01 2030 1880 0.1 U 0.14 8 

Cel105 01GE-TE0~-0614 06/14/01 1860 J 2440 0.15 B J 0.22 J 
Cel105 01GE•TE05-N-4.l716 07116/01 956 969 0.1 U 0. 1 U 
Cell05 0 I GE-TE05-N-0828 08/28/01 984 916 0.28 U 0.2 8 U 

Cell05 0 ~GE-TEOS-N-1001 10/01/01 654 955 J 0.12 8 0.22 J 
Cell 05 0 ~GE-TEOS-N-1024 10l24/01 1870 1750 0.1 U UJ 0.1 U UJ 

Cell 05 02GE-TE05-~ 06/04102 2350 2090 0.2U 0.2 U 

Cell05 02GE-TE05-N-0815 08/15/02 NS ;;f!i!(1f"i 1930 NS--., -- 0.1 U 

Cell05 02C1E-TE05-N-1022 10/22/02 2860 2430 0.2 U 0.2 U 

Cell 11 0 1GE-TE11-N-0310 03/10/01 2110 4710 0.24 J 0.25 J 

Cell 11 01GE-TE11·N-0425 04125/01 ~ ;: 2,570 NS~ 0.28 

Cell 11 01GE-TE11-N-0502 05/02/01 1070 951 0.24 0.22 
Cell 11 01GE-TE11-N-0517 05/17I01 1010 936 0.14 8 0.22 

Cell 11 01GE-TE11-N•0614 06/14/01 619 J 802 0.14 8 J 0.1 U UJ 
Cell 11 01GE-TE11-N-0028 08/28/01 54.3 89 0.16 8 U 0.19 8 U 
Cell 11 01GE·TE11-N-\001 10/01/01 251 308 0.12 8 0 .14 8 

Cell 11 01GE•TE11·N·1024 10/24/01 388 546 0.1 U UJ 0. 1 U UJ 

Cell 11 02GC:·TE11•N-0604 06/04/02 321 465 0.2U 0.2 U 

Cell 11 02GE-TE11-N-1022 10/22/02 471 511 0.2U 0.2 U 
Nola. Ouatfiers bel0re u--= aru lalxnU)ry QLaifiers-and after are COM-~ 
Nole; Resu1s Imm 2002 tiave no1 CQITC)leled lhe vaida1ion pmccss 
NR• Analysls nol -ltd 
NS- Saf'll)le no1 ·IUblritted 1o tabc<atory 
W..Nol~byl;lb:tll!nq,reQUl!Sled 

H • holding ..,_ expired before anai';5IS 
J • estimate<! resut 
B = esti'roted result 

Nickel Selenium Silicon 
Diss. Total Diss. Total Total 

CLP CLP CLP CLP ULSA 

(mg/Las 
(ug/l) (ug/l) (ug/l) (ug/l) SiO2) 

66.1 40U 469 108 J 167 H 
NS ••~?,;: NS·~ NS T~ NS -I!!~· NS .,.,.,, . ., 

-1'~• 
NS~...,,.. 84. 1 8 NS ~-~ ;;fl 407 J 94.2 J 

109 107 405 J 408 ---_:~-~ 
49.9 63.8 273 266 103 

46.7 62.8 248 443 J 122.2 
26.6 8 J 26.5 B J 235 J 239 J NR ,.~.._."\ 
28.2 8 J 26. 1 8 J 361 330 J NR ~ 
26.5 8 J 27.9 8 J 289 J 289 J NR~ 

55.6 50.4 318 308 NR ~ 
52.1 B 56.58 97.9 219 NR _i~ 

NS:,:_~,.~- 72.8 NS ~·"'-~ 28.4 NR~A 
98 78 63 59 NR~ 

67.1 130 B 184 511 J 153 H 

HS~:~ 79.4 B NS ~ 364 J 97.9 J 
51.5 45.8 220 J 209 NR,,~'i;'rJ!!l\ 
278 36.3 8 155 164 91 

16.6 8 24.78 144 204 J 90.2 
9 .38 J 8.3 8 J 173 173 J NR~· 

17.6 8 J 16.3 8 J 158 J 144 J NR-~,,. 
17.68 18.1 8 144 142 NR ~ 

14 U 14 U 40U 40 U ~ ~;.;: 
14 8 14 8 65 64 un---,r~;·/ 

R • rOSIJII re,ec:led due lo POOi" QC 
e • sona1 dilution was outs.ido gudclines 
cc • contn.ing calibration outside projecl and lat>oratory coo 

l ~pn,1'W u • below 1he cleledion lirnt. repcttng lrril -
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MT2 Cells Leachate• Results 

Silver Thallium 
Diss. Total Diss. Total 
CLP CLP CLP CLP 

Date 
Cell Sample ID Sampled (ug/l) (Ug/l) (ug/l) (ug/l) 

Cell05 01GE-TE05-N-0309 03,109/01 6.3B 60U UJ SUR 100 UR 
Cell05 01 GE-TE0!:>-0-0309 03.109/01 NS "l~ NS ~.:-<&~':1 85. NSJ.;1:,2;J-, 
CeU05 01GE-TE05-N-0425 04/25/01 NS~ 1s•~ ~~ NS " 25 UR 
Cell05 01GE-TE05-N-0502 05/02/01 2.1 U 3.3B J 45.3 65.2 
Cell 05 01GE-TE05-N-0517 05/17/01 2.1 UR 8.4B 28.6 25.7 
Cell05 0K,E-TE05-N-0614 06/14/01 0.7 U 0.7U 5.6 U 6.8 B U 
Cell 05 01GE-TE05-N-0716 07/16/01 1.2 U 1.2 U 6.3 B J 11 .8 J 
Cell 05 01GE-TE05-N-0828 08/28/01 0.7U 0.76B 5.6 U 8.9 B J 
Cell 05 01GE-TE05-N-1001 10/01/01 3.1 B J 3.9B J 6.4B J 6.8 B J 
Cell 05 01GE-TE05-N-1024 10/24/01 1 U 1 U 10.1 7.1 B 
Cell 05 02GE-TE05-N-0604 06/04/02 11 U 11 U 55 U 55U 
Cell 05 02GE-TE05-N-0815 08/15/02 NS.~ 1.2 U 4.9 U 
Cell05 02GE-TE05-~- 1022 10/22/02 1.3 8 0.8 U 7U 8.8B 

Cell 11 01GE-TE11-N-0310 03.110/01 9.5B 60 U UJ 5.9 B J 100 UR 
Cell 11 01GE-TE11-N-0425 04/25101 ~ 60 U UJ NS-i!! 100 UR 
Cell 11 01GE-TE 11-N-0502 05/02/01 2.1 U UJ 52.3 58.6 
Cell 11 01GE-TE 11-N-0517 05/17/01 2.3U R 2.3U 25 21.9 8 
Cell 11 01GE-TE11-N-O<i 14 06/14/01 0.7 U 0.7U 5.6U 5.6 U 
Cell 11 01GE-TE11-N-0!!28 08/28/01 0.7 U 0.7U 10.6 U 5.6 UR 
Cell 11 01GE-TE'l1-N-1001 10/01/01 1.5 B J 1.9 8 J 6.7B J 5 8 J 
Cell 11 01GE-TE11-N-1024 10/24/01 1 U 1 U 5.8 8 5.2 U 
Cell 11 02GE-TE11-N-0604 06/04/02 11 U 11 U 55U 55 U 
Cell 11 02GE-TE11-N-1022 10/22/02 0.8 U o.au 7U 7U 
Nole: ~ s befo'8 ~ are labcrnUXy quaifie<s and after are COM valid3tlon quaifier.; 
Nole: Results from ~,ocn have no( axrl)leted lh8 validation pmoess 
NR-Analysis no( '1!<1UCS1ed 
NS-~ no( S<ti!Ti!led k• LJboratory 
W,.. Nolanalyzod bylabatt~ reQUe$l8d 

H • hOlding lirre expired befol'e analysls 
J " eslimated result 
8 = eslimated result 

Vanadium Zinc 
Diss. Total Diss. Total 
CLP CLP CLP CLP 

(ug/l) (ug/l) (ug/l) (ug/l) 
144 60 U 217 J 195 B U 

NS ~,= NS :tif,~3)," NS ~~;.."S NS·~'f£1ff 
.NS~,!!ii 110 B NS-ti"""- 40.7 8 U 

90.9 91.2 64.5 11.5 B U 
59.7 68 4.4 B U 1.8 B 
58.8 75.5 16.1 8 37.9 

29.2B 27.1 B J 14.1 B J 21.1 J 
28B 29.6 B 34.7 J 27 

14.7 B J 14.5 B J 907 BJ 173 J 
11 B 10.4 B 32.4 208 J 
17 U 17U 42.2 B 58.5B 

NS:.!i,.~ 1 U .NS~~ 12.5 B 
5.1 B 1.5 U 171 77 

336 741 8 460 J 508 U 
NS~ · 214 B NS~ 20U 

103 91 88.6 15.3 8 
62.3 58.5 1.2 U 1.2 U 
498 63.1 17.8 8 37.3 

30.2B 29.4 B 74 J 14.7 8 UJ 
19.1 B J 19.3 8 37 16.9 B 

9.58 11.8 8 12.8 B UJ 26.7 J 
17U 17U 47.48 195 B 
2.88 1.5 U 142 27 

R = result rejected c)Je IO poor QC 
E = seti31 ~ was outside guidewles 
CC • oontinung calibration OUlslde project and labora!Orf control itrits 

I =in!effe<ent prase,,t u = below lh8 dete<:tion lirrit. repo<1ing lim1 -
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KEECO Cells Leachate Results 

pHL.ab Conductivity Total Solids 
Lab Lab Diss. Susp. 

ULSA ULSA ULSA ULSA 

Date (urmos/cm@ (mg/L@ (mg/L@ 
Cell SarTll)lelD Sampled (SU) 25C) 180 C) 105C) 

Cell01 0tGE-TE01-N-0310 03110/01 NS ,5;;& NS "i::'"" ......_.-;; NS .,;;:§.::i NS ~ 
Cell01 01GE-TE01-0-0310 03110/01 NS£!>~ NS ~:\t~ NS qr;,, NS -,~ 
Cell 01 01GE-TE01-N-0425 04/25/01 6.05 2.800 I J 3.000 J 240 
Cel101 01GE-TE01-D-0425 04/25/01 INS~ NS:.~-·~ ~· NS0 i;:~c NS <sX.::, 
Cell 01 01GE-TE01-N-0502 05/02/01 NS ~ NS~ --~.i: NS. w.fi'."Y'! 
Cell 01 01GE-TE01-N-0517 05117/01 7.fil J 2,260 I 2,500 J 83 
Cell 01 01GE-TE01..().()517 05/17/01 7.fil J 2,610 I 2,400 J 79 
Cell01 l11GE-TE01-N-0614 06/14/01 6.13 2.680 I 2 ,900 J 90 J 
Cell01 U1GE-TE01-D-0614 06/14/01 6.22 2,410 I 2 .300 J 100 J 
Cell 01 01GE-TE01-N-0716 07/16/01 6.82 2.750 I 2,961 91 J 
Cell01 01GE-TE01-N-0828 08128/01 6.84 2.910 1 2,600 J 62 J 
Cell 01 01GE-TE01 •N•1001 10/01/01 7.31 2,750 I 2,818 HJ 46 H JJ 
Cell 01 01GE-TE01-N-1024 10/24/01 6.18 3,490 3,450 89 J 
Cell01 02GE-TE0 1-N-0604 06/04/02 2.64 7,060 13,000 1,400 
Cell 01 02GE-TEO 1-N--0815 08/15/02 2.88 5390 I 6,400 18 
Cell01 02GE-TEO 1 -N-1022 10/22/02 2.38 14800 I 44,000 340 

Cell09 01GE-TE0<J-N-0310 03110/01 NS~:;;, NS_;~;~;,; NS - ,?~'-"<' NS.~Ji'.:-~ 
Cel109 0 IGE-TEQ<J-N-0425 04/25/01 6.25 6,760 I J 110.000 J 410 
Cell09 0 I GE-TE09-N--0502 05/02/01 NS.~ HS~ -~ · NS ~1\'7 
Cel109 01GE-TE09-N--0517 05/17/01 6.45 J 2,570 I 2,400 J 91 
Cell 09 C 1GE-TE09-N-0614 06/14/01 6.01 2,300 I 2,600 J 110 J 
Cell09 01GE-TE09-N-0716 07/16/01 6.69 2.230 I 2,304 59 J 
Cell09 01GE-TE09-0-0716 07/16/01 6.65 2.4401 2,332 33 J 
Cell09 01GE-TE09-N-0828 08/28/01 8.05 3,0001 2,700 J i 85 J 
Cell 09 01GE-TE09-N-1001 10/01/01 6.81 3,130 I 2,782 HJ 29 H JJ 
Cell 09 01GE-TE09-N-1024 10/24/01 6.78 3,080 2,750 920 J 
Cell09 02GE-TE09-N-0604 06/04/02 2.91 5160 5000 28000 
Cell09 02GE-TEil9-D-0604 06/04/02 2.87 5190 5700 25000 
Ce/109 02GE-TE09-N-0815 08/15'U2 3.01 5200 I 5800 920 
Nolo: Ouailiers bof0re IRlt1MX.19 are l;lboratory qualifiers and aflor are COM valcla1ion quaifier.; 

Noco: Resuts from 2002 haVe not CCIT1)leled the vaidalion process 
NR, Al1alysis not reciueSled 
NS- Sar'l)le not S<bTI! 9d 10 lal>orakiry 
NA- Nol anaiyzl!d by lal>a!Ulough requesled 

H • holding Im! exi,i'ed before anatysls 
J 2 es1irnllecl result 
B•eslinll8dresut 

Hardness 
Total 
ULSA 

(mg/I. as 
CaCO3) 

NS --··-....,-' 
NS ~t :_;.-

1,950 J 
NS ffl'!,. 
NS..3:-:" " 

2,040 
2,140 
1,930 
2,179 

2.000 
1,800 
2,000 
2,600 
3,400 
3,400 
4,100 

NS ;~~• .. 
6,920 J 

NS ~ 
2,120 
1,903 
1,800 
1,800 
1,900 
2,000 
2,000 
3100 
3300 
3300 

I .;n1enereo1 pmsent U : below the clelectJon 1ml, reporting ~rrit shown 

p 
NITRATE ORTHOPH 

Turbidity Atrmonia NITRITE OSPHATE Cyanide 
Lab Total Total Total Total WAD 
ULSA ULSA ULSA ULSA CLP ULSA 

(mg/Las 
(NTU) N) (mg/I.. as N) (mg/Las P) (ug/L) (ug/1..) 
NS :;., ~ NS ~, ':_ 

""--;, NS :$a ;..,; NS 12.1 J NR 
NS .!"-'~"•' NS -'L NS ~ NS -...). 12.3 J NR ~ 

696 J 0.5 J 0.05 UB.H UJ 0.45 H RJ 9.48 J NR t. 
NS~~;:'"'"- NS ~'":;-! NS~--:'-"' NS -· 11 J NR "> . .. 
NS•-~ -·"!" NS -'~ NS~'~ -~ NS -.a::::· 9.4 8 J NR,.. .. . $' ~ 

135 J 0 0.05 UB,H 0.03 J 6.2 8 UJ SU 
133 J 0 0.05 UB,H 0.07 J 8.7 8 SU 

121 0.32 0.1 H J 0.02 4.1 U 10 U UJ 
119 0.17 0.05 UH UJ 0.02 4.1 U 10 U UJ 

202 J 0.38 0.05 UH R NR ;t ... ,"ii'i'!' 4.5 U UJ 10 U 
119 J 0.64 0 .14 H J NR ,;'~ 4.5 U UJ 10 U UJR 

66.6 J 0.5 0.05 UH NR. .... -1,"C"'"'"-

..,. ,: "· 1 U UJ 10 U UJ 
52.2 0.4 0.52 H NR' -~ 2.4 B J 10 U 

1,780 4 1.2 H NR ~ 3.5U 10 U 
3 1 0 .05 U NR ~ -..?- 3U 2J 

258 24 2 NR ,~•~~ 6.5 B NS"":·. ~.':" 

NS - ~./ NS •'--~ NS ~ NS :;. 8.4 8 J NR -. ,: .. 
7.2 _J 0.5 J 0.05 UB,H UJ 0.42 H RJ 7.58 J NR .; -,, r."t-

NS~•"af .NS -Ji!i·'ffl,. NS '"'m! . NS "".".'"...,_~. 2.3B J NR ~·,--r-:.. ':..!_: 

85.3 J 0 0.05 UB,H 0.03 J 8.6B SU 
59.9 0.23 0.OSUH UJ 0.03 4.7 8 U 10 U UJ 

54 J 0.49 0.05 UH R NR't"'.,..g- 4.5 U UJ ,ou 
5 1.6 J 0.55 0.05 UH R NR .... 4.5 U UJ 10 U 

50.7 0.35 0.05 UH J NR"f'..;, ;,;e: 4.5 U UJ 10 U UJR 
69.3 J 0.4 0.05 UH .NR"I' ~ 2.8 B UJ 10 U UJ 

50.4 0.4 0.05 UH NR llll:'--- :-r .... ~, 3.8 B 10 U 
36800 5.2 0.12 UH NR . ,, ~;: 4.2B 10 U 
37900 4.9 1 H NU';i~...[1 3.5 U 10 U 

6fi7 1.7 0.05 U N'l "''"7""'"_ 3U 10 U 

R = result rc,ected we to poor OC 
E = senal dilutxln was outside guidew,es 
CC = aintn,ing cail>ra110n OU!SICle projec1 and laboratory aintrol lirn!s 
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KEECO Cells Leachate Results 

Acidi_!r Alkalinity I Bicarbonate I Carbonate I Bromide 
Total - !Total ~-7fotal !Total 

Chloride Fluoride Sulfate Sulfide 
Total Total Total Total Total 
ULSA ULSA IULSA IULSA IULSA ULSA ULSA ULSA ULSA 

Date ]<mgll as l(mg/l as l(mg/l as l(mg/l as 
Cell I Sample ID I Sampled CaCO3) CaCO3) HCO3) CO3) l (mg/l) I (mg/l) l(mg/l) l(mg/l) l(mg/l) 

ee11 01 I01GE-rE01-N-0310 1 03110/01 INS~ NS~ ... .c,\MNS ·;:1.;~ NS ~~i,..UINS ~ NSJ'f•l§;i!INS ~~11'.z.:·INS ~~m1!t§ ,!t ,j,, 
Cell 01 I01GE-TE01-D-0310 ! 03/10/01 (NS l',_-tfil-ffiNS~ @jl\lS~~)'ijjNS.~~ NS :f~ifiltNS ~l(§WQNS:3'~ NS ~·~INS :.:ii:~•, 
Cell 01 I01GE-TE01-N-0425 
Cell 01 01GE-TE01-D-0425 
Cell 01 01GE· TE01-N-0502 
Cell 01 01 GE-TE01~-0-:""s;c.;;17'---+- :-:--:'~-+"= 

Cell 01 I01GE-TE01-D-0517 I 05/17/01 I 5 UI 1521 1851 5 UI 1 UBI 16.9 Bl 10.9 B,ff_L_!,960I 1 u 
CelI01 I01GE•TE01-N-0614 I 06/141011 SUI 1601 1901 SUI 1UI 161 121 2,1101 0.01U 
Cell 01 I01GE-TE01-D-0614 I 06/14/01 I 5 UI 1601 1901 5 UI 1 UI 161 101 2, 1501 0.01 U 
Cell 01 I01GE-TE01-N-0716 I 07/16/01 I 5 UI 1401 1801 5 UI 1 UI 10.91 12.31 2,0591 1 U_UJ 
Cell 01 I01GE·TE01-N-0828 I 08/28/01 I 5 UI 1701 210 JRI s Uf 1 U UJ' 16 J ' 11 JI 2,0001 1 U 
Celt 01 I01GE-TE01-N-1001 I 10/01101 t s ul 1121 s uI s ut 1 u UJI 201 10.1 JI 1.8101 1 u UJ 
Cell 01 I01GE-TE01-N-1024 I 10/24/01 I 5 U I 2701 330 _RI 5 U _Rf 1 U I 221 23 _JI 2,5001 1 U 
Cell 01 I02GE-TE01-N-0604 I 06/04/021 63001 5 UI 5 UI 5 UI 1 UHi 21 HI 0.31 HI 9100 HI 0.27 
Cell 01 I02GE-TE01-N-0815 I 08/15/021 13001 5 UI 5 UI 5 UI 1 UI 141 781 49001 0.09 U 
Cell 01 I02GE-TE01-lll-1022 I 10/22/021 280001 5 UI 5 UI 5 UI 1 UI 11 I 1401 320001 0.18 U 

Cell09 01GE-TE09-N-0310 03/10/01 NS j,;,\,1~· NS~"f!i., NS,:_: ,·,,,::':id NS . ·, :'{i;t;., NS/~ 
Cell 09 01GE-TEOO-N-0425 04/25/01 94 J 184 J 224 J 5 U UJ 1 UB 
Cell 09 01 GE-TE09-N-0502 05/02/01 NS~ ~ ~ :;,~ 111:S:;.~,.,.'W NS~-
Cell 09 01GE-TE0<.J-N-0517 05/17/01 SU 210 256 SU 2 UB 
Cell 09 01GE-TE09-N-0614 06/14/01 SU 98 120 SU 1 U 
Cell 09 01GE-l E09-N-07'i6 07/16/01 SU 130 160 5U 1 U 
Cel109 01GE-l E09-D-0716 07/16/01 5U 130 160 5U 1 U 
CeH09 01GE-TE09-N-0828 08128/01 SU 130 160 R 5U 1 U UJ , 
Cell 09 0·IGE-TE:09-N-1001 10/01/01 5U 178 5U 5U 1 U UJ 
Cell 09 01GE-TE09-N- 1024 10/24/01 5U 170 200 R 5U R 1 U 
Cell 09 02GE-TE09-N-0604 06/04/02 2200 SU 5U SU 1 UH 
Cell 09 02GE· TE09-D-0604 06/04/02 1200 SU SU SU 1 UH 
Cell 09 02GE-TE09-N-0815 08/15102 910 5U SU SU 1 U 
Note; Quaifier; befoie underSCore are laba310ry QU3ifiers and after are COM validaim-qualifiets 
Nole: Res<.«s from 2,02 have not aJIT'4)leted the validation process 
NR-Anal)sisno(l'0QU8:.lle(I 

NS- 5af11)le no( subnitte<1 10 L'lbc.ratory 
NA-Not .inalyz,Jd by lab attn:,ugh requested 
1:interlerentpn,sent 

H = holding time expired befure analysis 
J • estilrated resutt 
B = estimated resutt 
U = below lhe detection limt. reporting irrrt shown 

NS ~fl~~;t NS :~.-,1:.!si NS ,;,~ NS ' ..... _.,._r-;... 

40.98 78.7 B 7,230 J 1 U UJ 
NS ·~ lfilS...,~ NS~~ NS~,~ 

18.2 B 17.8 B,CC 1,970 1 U 
17 22.8 1,980 0.Q1U 
11 9.4 1.609 1 U UJ 
12 9.8 1,842 1 U UJ 

14 J 16 J 1,800 1 U 
17 12 1,910 1 U UJ 
16 13 J 2.000 1 U 

9 H 50 H 5100 H 0.18 U 
7.4 H 80H 5200 H 0.45U 

12 160 4400 0.17 

R = resuN rojocted due to poor QC 
E • serial ~ was OU1side guidelines 
CC • cx,nfuung calibration outside project and laboratory co 
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KEECO Cells Leachate Results 

Calcium Maonesium Sodium Potassium 
Diss. Total Total Diss. Total Total Diss. Total Diss. Total 

CLP ULSA CLP CLP ULSA CLP CLP CLP CLP CLP 

Date 
Cell Sample ID Sampled (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) {mg/l) (mg/l ) (mg/l) (mg/l) (mg/l) 

Cell01 0tGE-TE01-N-0310 03/10J01 486 J NS·:.:, 616 174 NS •,~ 191 19.3 J 19 B 3.98 B J 16.6 B 
Cetl 01 01GE-TE01-D-0310 03110/01 495 J NS i,•::--: . .c• 588 179 NS ~:•:~ 182 17.8 J 18.7B 8.83 J 21.9 B 
Cell 01 01GE-TE01-N-0425 04/25/01 NS :~ 559_J 630 NS ~ 135 _J 154 NS ·~ ' 12.8 B NS ~. 10.7 B 
Cell 01 01GE-TE0 1-D-0425 04/251()1 NS i.f' :ji HS1,~~t::? 650 NS :l~ NS ..;;~1,f, 161 .NS ,., 13. 1 B NS ~ 20 B 
Cell01 01GE-TE01-N-0502 05/02/01 575 NS.E:;;;,, 560 129 NS~ 125 14 12 13 13 
Cell 01 01GE-TE01-t'-0517 05/17/01 592 596 566 134 133 125 14 13 11.8 R 11 
Cell 01 01GE-TE01-0-0517 05/17/01 603 629 567 136 139 126 14 13 12 9 
Cell 01 01GE-TE01-N-0614 06/14/01 476 537 589 137 143 185 16. 1 J 22 5.5 J 8 
Cell01 01GE-rE01-0-0614 06/14/01 483 607 59 140 161 16 16.6 J 1.48 B 5.7 J 0.424 B 
Cell01 0 1GE-TE01-N-0716 07116/01 442 J 605 489 J 96.7 J 120 105 J 18 19 18.3 J 20.2 J 
Ce!I01 C\1GE-TE01-N-0828 08/28/01 516 J 550 515 J 110 J 100 111 J 24 J 24 33 34 
Cell01 0 1GE-TE01-N-1001 10J01/01 561 J 607 582 J 130 J 122 136 J 19 19 25 26 
Cell 01 01GE-TE01-N-1024 10/24/01 707 650 596 RJ 255 240 224 J 32 27 42.5 J 39.5 J 
Cell 01 02GE-TE01-N--0604 06/04/02 489 490 500 530 520 537 15.4 B 5.73 B 7.05B 8.09 B 
Cell01 02GE-TE01-N-0815 08/15/02 320 550 322 323 490 324 8.72 8.7 15.4 15.4 
Cell 01 02GE-TE01-N-1022 10l22/02 300 520 303 410 680 375 0.884 B 9.45U 2.21 B 2.87 B 

Cell 09 01GE-TE'J9-1.µ)310 03/10J01 504 J NS.,,:,-... 533 105 NS ,'-~ 103 18.5 J 19.4 B 11 .3 J 9.49B 
Cell09 01GE-TE09-N-0425 04/25/01 HS •!!!~ 807 J 541 NS.~ 1,190 J 1,360 INS w;St 180 NS-.,~~~1 31 
Cel109 01GE-TE09-N-0502 05/02/01 585 N5,- 584 166 NS:~~ 167 12 11 6 6 
Cell 09 0 1GE-TE09-N-0517 05/17/01 569 581 530 173 163 160 13 12 8 7 
Cell09 01GE-TE09-N-0614 06/14/01 459 536 521 128 137 152 17.4 J 22 9.42 J 12 
Cell09 01GE-TE09-N--0716 07/16/01 422 J 565 479 J 72.1 J 87 81 J 21 23 20.7 J 23.5 J 
Cell 09 0 i GE-TE09-D-0716 07/16/01 397 J 565 492 J 67.3 J 89 86.3 J 21 25 19.2 J 24.7 J 
Cell 09 01G=-TE09-N-0828 08/28/01 517 J 560 493 J 128 J 120 120 J 24.6 J 23 25 23 
Cell 09 01GE-TE09-N-1001 10IOMJ1 568 J 597 530 J 122 J 116 118 J 18.7 J 18 18.3 J 19 
Cel109 01GE-TE09-N-1024 10/24/01 633 580 636 RJ 139 130 142 J 23 23 27 J 28.6 J 
Cell 09 02GE-TE09-N--0604 06/04/02 554 660 591 354 360 337 10.1 B 5.53U 11.9 B 9.86 B 

Cell 09 02GE-TE09-D-0604 06/04/02 583 700 569 373 370 313 10.7 8 5.53U 11.4 B 8.83 B 

Cell 09 02GE-TE09-N-0815 08/15102 300 510 312 349 500 348 32.9 33.9 14.6 13.9 
Nate: a.-s before tnl«soo'e are talloratory QWifMn and - are COM vaillalion QU3ifi8<S 
Nole: Res.-. from 2002 ha\ e r<( C0lll)lelod !he vaidalion process 
NR-Anal)sls not~ R • result rejeded due 10 poor QC H • llOidinQ IJme expo-ed b8f0r1I analysis 

J•~tedr"5Ull E = serial dilution was 0U1Sioe guidelo1os 

Sodium 
Adsorption 

Ratio 

Calculated 

(unitless) 

0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 

0 .04 
0.2 
0.3 

0.2 
0.2 
0.1 
0.1 
0.0 

0.2 
0.9 
0.1 
0.1 
0.2 
0.3 
0.3 
0.2 
0.2 
0.2 
0.1 
0.1 

0.3 

NS- San'C)le nol5'brilled lol3b~ 
NP.-NolarelyZBd l1f laballloJgll9QU8Sled B = 851>'1'8ted r"5Ull 

UellelOWtneoe«ectiallinit.n:,portinglin'IIShOMl 
cc = a>nliru,g - aJISide P"0!8CI and laborat<Jry cm1101 limls 

loin:etferentpteS(lnl 
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KEECO Cells Leachate Results 

Aluminum Antimony 
Diss. Tota.I Diss. Total 
CLP CLP CLP CLP 

Date 
Cell SamolelD Samoled (ug/l) (ug/l) (ug/l) (ug/l) 

Cell 01 01GE-TE01~310 03/10/01 2,040 11,600 6 U 60 U 
Cell01 0 1GE-TE.01-~l310 03/10/01 2,340 12.200 6U 60 U 
Cell01 0 1 GE-TE01-N-0425 04/25101 =• 179,000 ~- 215 8 
Cell01 01 GE-TE01-D--0425 04/25/01 127,000 ~· , 145 8 
Cell01 01GE-TE01~2 05102/01 4,350 15,000 20.9 U UJ 20.9 U UJ 
Cell01 01GE-TE01-N--0517 05117/01 168 8 6,650 23.2 U R 23.2 U UJ 
Cell01 01GE-TE01-D-0517 05/17/01 178 B 6,590 20.9 U R 23.2 U 
Cell01 01GE-TE01-N--0614 06/14/01 4,130 9,710 4.9 U UJ 4.9U 
Cell 01 01 GE-TE01-D-0614 06/14/01 4,230 952 4.9 U UJ 4.9U 
Cell 01 01GE-TE01-N-0716 07/16/01 1,030 8,560 3.8 U UJ 3.8 U UJ 
Cell01 01 GE-TE01-N--0828 08/28/01 666 1,870 4.9 U UJ 4.9U 
Cel101 01 GE-TE01-N-1001 10/01/01 61.5 8 JU 915 J 3U UJ 3 U UJ 
Cell01 01GE-TE01-N-1024 10/24/01 12,000 15,300 J 3.7 U 3.7 U 
Cell01 02GE-TE01-N-0604 06/04/02 598000 622000 53 U 53U 
Cell01 02GE-TE01-N-0815 08/15102 50400 50900 3.3 U 3.3 U 
Cell 01 02GE-TE01-N-1022 10/22/02 1620000 1710000 2U 2U 

Cell 09 01GE-TE09-N-0310 03/10/01 218 U 2,840 6U 60 U 
Cell 09 01 GE-TE09-N-0425 04/25/01 NS~ - 83,000 ~~- 30 U 
Cell 09 01GE-TE09-N-0502 05/02/01 23,400 74,900 20.9 U UJ 20.9 U UJ 
Cell09 01GE-TE09-N-0517 05/17/01 7,260 20,700 23.2 U R 23.2 U 
Cell09 01GE-TE09-N-0614 06/14/01 9,700 19,400 4.9 U UJ 4.9 U 
CeU09 01GE-TE0'.:l-N--0716 07/16/01 1,700 5,600 3.8 U UJ 3.8 U UJ 
Cell 09 01GE-TE09-D-0716 07116/01 1,660 s.no 4.7 8 UJ 3.8 U UJ 
Cell09 01GE-TE09-N-0828 08/28/01 135 8 6,950 4.9 U UJ 4.9 U 
Cell 09 01GE-TE09-N-1001 10/01/01 1,380 3,170 J 3U UJ JU UJ 
Cell 09 01GE-TE09-N-10:>.4 10/24/01 2,590 4,180 J 3.7 U 3.7U 
Cell09 02GE-TE09-N-Q604 06/04/02 198000 407000 53 U 2668 
Cell09 02GE-T E09-0--o604 06/04/02 214000 406000 53U 237 8 
Cell 09 02GE-TE09-N-0815 08/15/0J _moo 1._6800 3.9U 3.9 U 
Nole: a,--. before ~ are laWatory QUalifie<s and after are COM vaidalion QUaifiers 
Nooe: Results from 2(,02 ha,-e not c:onl)leted Ille vaidation process 
NR- Anatys,s not l1l(JJ8Sto(I 

NS-~ not subnilled 10 laboratory 
NA- No( analy,~ by lab aJhough requested 
I ~ ~ resenl 

H • holdng time expirnd before analysis 
J • estimated result 
B • estimated resUlt 
u • below Ille detection irrit. reporting - shown 

Arsenic Barium Bervflium 
Diss. Total Diss. Total Diss. Total 
CLP CLP CLP CLP CLP CLP 

(ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) 
4.5 8 UJ 46.7 8_J 1688 25.8 8 U 1 8 10 U 
6.3 8 UJ 45.9 8 J 112 8 34.4 8 U 1.1 8 10 U 

NS':<,~~ 57.2 8 J NS.:.{~j~li 47.3 8 U NS~~j 16.1 B 
NS~ 64.68 J NS 1'1'.Rrif1. 46.3 8 U NS~~::al 10 U 

4.68 J 12.2 125 8 27 8 1.4 8 UJ 2.2 8 UJ 
7.6 B UJ 5.4 8 J 23.6B 23.8B 1.2 B UJ 0.75 8 U 
7.5 8 UJ 7.78 24.1 8 23.58 1 B UJ 0.44 U 
7.1 8 UJ 9.8 8 UJ 19.6 8 28.9 B 1.9 8 UJ 2.5 8 UJ 
6.3 8 UJ 3.5 U UJ 20.2 B 4.3U 2.2 8 UJ 0.58 8 U 
7.5 B UJ 12 UJ 22.8 BJ 28 8 J 1.6 8 UJ 2.3 8 UJ 

11.2 U 11 .9 U 123 8 34 8 J 0.93 8 UJ 1.4 8 J 
7.5 8 J 8.8 8 J 237 J 35.2 8 J 1 U J 1 U UJ 
22.2 J 20.4 170B 49.1 8 J 2.6 8 U 2.8 BU 

1340 4050 111 8 42.3 8 78 79.2 
16.6 25.8 33.4B 6.7 B 5.5 5.5 

17300 18000 108 B 37 8 118 117 

28.3 30 U 159 B 43.5 8 U 1 U 10 U 
NS.~~ 26.9 8 J NS .,., ..... ~ ... 48.8 B U NS·.:~~11-;'~ 78 

9.48 J 21.7 104 8 27.1 B 3.7 8 UJ 7.5 U 
6.3 8 UJ 10.1 8 23.4 8 23.4 8 2.4 8 UJ 2.2 8 
3.5 U UJ 11.7 UJ 21.3 8 28.7 8 4.2 8 UJ 3.1 B UJ 

78 UJ 7.8 8 UJ 36.9 8 J 29.4 8 J 1.3 8 UJ 1.2 8 UJ 
9.1 8 U 7.5 8 UJ 35.1 8 J 29.9 8 J 1.3 B U 1.2 8 UJ 
10.6 U 14 U 169 8 30.8 8 J 0.31 8 J 1.3 8 J 
12.1 J 15.8 J 188 8 J 30.3 8 J 1 U J 1.3 8 JU 
8.28 J 16.3 120 8 33.2 8 J 0.8 BU 0.98 8 U 

81 8 24500 101 8 59.5 8 31.4 8 42.4 8 
72.8 8 25200 91.8 8 59.5 8 32.9 8 44.4 8 

16.8 481 109 8 34.9 8 12.2 12.1 

R c result rejected due to poor QC 
E • serial _, was outside guideines 
CC = continuing calibralion outside project and laborato,y control lirms 
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KEECO Cells Leachate Results 

Cadmium Chromium 
Diss. Total Diss. Total 
CLP CLP CLP CLP 

Date 
Cell SanlDle ID Sampled (ug/l) (ug/l l (ug/l) (ug/l) 

CeU01 01GE-TE0 1-N-0310 0311001 47.2 54.2 2U 20U 
Cell 01 01GE-TE01-D-0310 03/10/01 49 51 .2 2U 20U 
Cell01 01GE-TE01-N-0425 04/25/01 NS ~ 93.4 NS~a,~ 20 U 
Cell 01 01GE-TE01-0-0425 04/25/01 NS~,. 93 NS~~,,::_ 20 U 
Cell01 01GE-TE01-N-0502 05/02/01 46.9 47.2 2.2 U 2.2 U UJ 
Cell 01 01GE-TE01-N-0517 05117/01 37.3 R 40.9 2.4 U 2.4U 
Cell 01 01GE-TE01-0-0517 05/17/01 38.9 R 40.6 2.2U 2.4U 
Cell 01 01GE-TE01-N-0614 06/14/01 54.8 70.7 0.54 8 J 8.38 
Cell01 01GE-TE01-D-0614 06/14/01 57.5 6.2 2.2 8 J 0.98 8 U 
Cell 0 1 01GE-TEC11-N-0716 07/ 16/01 36.7 J 43.1 J 9.58 J 8.6 8 J 
Cel101 01GE-TE01-N-0828 08/28/01 23.6 J 25.1 J 2.5 8 UJ 4.1 8 J 
Cell 01 01GE-TE01-M-1001 10/01/01 11.1 J 11.6 J 1 U J 1 U UJ 
Cell 01 01GE-TE01-N-1024 10/24/01 95.5 87.7 1.6 8 U 0.9 U 
Cell 0 1 02GE-TE01-N-0604 06/04/02 490 494 151 157 
Cell 01 02GE-, -E01-N-0815 08/15/02 127 127 4.88 4.68 
Cell 01 02GE-TE01-N-1022 10/22/02 903 1020 587 592 

Cell 09 0 1GE-TE09-N-0310 03110/01 11.9 _J 11 8 2U 20 U 
Cell 09 01GE-TE09-N-0425 04/25/01 

. 
388 ~ 10 U 

Cell 09 01 GE-TE09-N-0502 05/02/01 120 124 2.2 U 10.1 8 J 
Cell 09 01GE-TE09-N-0517 05117/01 69.9 R 64.1 2.4 U 2.4U 
Cell09 01GE-TE09-N-0614 06/14/01 65.4 74.8 0.5 U UJ 8.1 8 

Cell 09 01GE-TE09-N-0716 07/16/01 27.7 J 32.1 J 6.5 U UJ 7.6 8 J 
Cell 09 01GE-TEl}J.D-0716 07/16/01 26.1 J 34 J 6.5 U UJ 6.8 8 
Cell 09 01 GE• TE59-N-0828 08/28/01 15.2 J 33.9 J 2.1 8 UJ 2.6 8 J 
Cel109 01GE-TE09-N-1001 10/01/01 27.4 J 26.4 J 1 U J 1 U JU 
Cell 09 0 1GE-TE09-N-1024 10/24/01 28.7 31 0.9 U 0.9U 
Cell 09 o:1.GE-TE09-N-0604 06/04/02 442 506 27.9 B 998 
Cel109 0.:'GE-TE09-D-0604 06/04/02 421 472 26.3B 991 
Cel109 02GE-TE09-N-0815 08/15/02 289 285 7.8B 26.3 
Nole: ~ 1'8fore uncle<SC:a'e are laborau,ryQU3lrfle<,and after ate COM valicl3bonQU31ifiets 
Note: Res<Ats from 21102 havo nc1 corr()leled 1t>e va&dali<ln pt008$$ 

NR- Analysis ncl requested 
NS-Sa,'1)1enclS<011!19d lO ~ 
NA- Nol arCllyZ8CI by 1a1J allno.v, 19Q118$1ed 

H • hold<,g trne expi-ed bofo'e analysis 
J • estirrel8d result 
B • estirral8dresult 

Cobalt Copper Iron 
Diss. Total Diss. Total Diss. Total 
CLP CLP CLP CLP CLP CLP 

(ug/l) (ug/l l (ug/l) (ug/l) (ug/l) (ug/l) 

830 928 141 n2 16 U UJ 38,100 
879 890 155 767 16 U UJ 40.500 

NS ~ 
an NS'IF'?·,i 6,380 NSi,,,,~ 59,300 

NS . • 918 NS~ ..... ~ 5,100 NS ,,~, 101,000 
541 512 269 1,080 2,520 25,400 
511 500 39 412 18.6 U 9,900 
521 500 35.8 413 34.28 U 10,000 
545 706 314 722 11,700 24,300 
562 62.7 322 62.9 12,100 2.290 

311 J 350 J 71 .7 800 22.2 U 19,900 J 
192 J 196 J 24.6 8 62.5 1.710 4,010 

95.5 J 99.3 J 10.3 8 50 UJ 14.6 8 JU 5.320 J 
1. 130 993 342 801 10,200 27,800 J 
4660 4740 22300 24100 929000 1380000 
1350 1350 2510 2540 9720 15700 
4350 4270 56700 60200 7830000 8620000 

68 64.58 52.7 1778 U 818 J 1,800 

NS~ 4,500 NS . ~ 6,960 NS .. ;'\'t!£!'ik 2838 •:, 

746 755 2.090 3,500 9,630 33,700 
470 431 276 743 144 U 7,040 
398 453 836 1,350 12,400 19,700 

154 J 175 J 127 393 333 5,400 J 
144 J 188 J 127 434 452 6,390 J 
213 J 226 J 23.98 332 158 7,320 
125 J 123 J 52.2 170 J 398 6,250 

199 212 108 236 2,830 7,160 J 
2460 2370 12800 18600 127000 8670000 
2560 2200 13200 18400 129000 8250000 
2100 2100 5820 5780 12000 168000 

R • result rejected due to P00' QC 
E • selialokJl,onwas cxASicle gcodel,ncs 
cc • continung c:alibtali<ln OUISide prqecl and tabot'aloryC011ra -

I ..ruorferent P18$0n1 U • below 1t>e deU!ction fiml. repor1lng Im! shov,n 

l ead 
Diss. Total 
CLP CLP 

(ug/l) (ug/l) 
4.1 20 U 

4.5 J 20 U 
NS., 'l.:-. 20 U 
N51$-~·:-... 20 U 

0.8 U 1.5 8 U 
0.89 U UJ 0.89 U 

0.8 U UJ 3.2 8 
1.3 U UJ 1.3 U UJ 

5.6 UJ 1.3 U UJ 
2.7 U R 2.7 U UJ 

1.3 U UJ 1.3 U 
2 U UJ 2 U UJ 

4.6 4.5 R 
17 U 17 U 
1.6 U 2.8 8 

415 521 

2 U UJ 20U 
NS '~.! 17.8 J 

0 .8 U 3.7 U 
0.89 U UJ 1.1 8 

2.9 8 UJ 6.5 J 
2.7 UR 2.7 U UJ 

6.3 J 2.7 U UJ 
1.8 B J 1.3 U 
2 U UJ 2 U UJ 

2.2 U 2.2 U UJ 
17U 17 U 
17U 17U 

6.4 6.1 
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KEECO Cells Leachate Results 

Marn:anese Mercurv 
Diss. Total Diss. Total 

CLP CLP CLP CLP 

Date 
Cell Sample ID Sampled (Ug/l. ) (ug/l. ) (ug/l. ) (ug/l. ) 

Cell01 01GE-TE01-N-0310 03/10/01 56,500 64,500 0.1 UR 0.1 U R 
Cell01 01 GE-TE01-~~10 03/10/01 60,400 62,300 0.1 U R 0.1 U R 
Cell 01 01GE.-rE01-N-0425 04/25/01 NS ~ 'I 48,500 NS~ 0.15 B 
Cell01 01GE-TE01-~25 04/25/01 N::i . . ,,.;,,,.,....,, 50,000 INS~ 0.1 B 
Cell01 01GE-TE01-N-0502 05/02/01 36,400 34,500 0 .1 U 0.1 U 
Cell01 C1GE-TE01-N-0517 05117/01 37,000 36,100 0.1 U J 0.1 U 
Cell01 01GE-TE01-D-0517 05/17/01 37,800 36,400 0 .1 U 0.1 U 
Cell01 01GE-TE01-N-0614 06/14/01 41,500 J 61,300 0.1 U UJ 0 .1 U UJ 
Cell01 01GE-TE01-D-0614 06/14/01 42,800 J 4,590 0.1 U UJ 0.16 B J 
Cell 01 01 GE-TE01-N-0716 07/16/01 25,700 28,400 0.1 U 0.1 U 
Cell01 01GE-TE01-N-0828 08/28/01 27,600 27,700 0.1 U 0 .19 B U 
Cell01 01GE-TE01-N-1001 10/01/01 20,300 20,600 J 0.1 U 0.1 U 
Cell01 01GE-TE01-N-1024 10/24/01 64,200 59,500 0.1 U UJ 0.1 U UJ 
Cell 01 02GE-TE0 1-N-0604 06/04/02 173000 175000 0.2 U 0.2 U 
Cell01 02GE-TE01-N-0815 08/15/02 132000 134000 0.1 U 0.1 U 
Cell01 02GE-TE01-N-1022 10/22/02 235000 249000 0.38 0.64 

Cel109 01GE-TE09-N-0310 03/10/01 11,000 11,200 0.1 U R 0.1 U R 
Cell09 0 t GE-TE09-N-0425 04/25/01 INS- .• 261,000 NS~~ 0.1 U 
Cell09 0 I GE-TE09-N-0502 05/02/01 35,000 35,600 0.1 U 0.1 U 
Cell09 01GE-TE09-N-0517 05117/01 29,000 26,400 0.1 U 0.1 U 
Cell09 01GE-TE09-N-0614 06/14/01 25,200 J 32,300 0.1 U UJ 0 .1 U UJ 
Cell09 01GE-TE09--N-0716 07/16/01 11,200 12,800 0.1 U 0.1 U 
Cell09 01GE-TE09-~716 07/16/01 10,500 13,700 0.1 U 0.1 U 
Cell09 01 GE-TE09-N-0828 08/28/01 16,800 16,700 0.17B U 0.13B U 
Cell09 01GE-TE09-N-1001 10/01/01 15,500 15,600 0.1 U 0.1 U 
Cell 09 01GE-TE09-N-1024 10/24/01 21,000 21,400 0.1 U UJ 0.1 U UJ 
Cell 09 02GE-TE09-N-0604 06/04/02 91900 87900 0.2 U 0.2 U 
Cell09 02GE-TE09-D-0604 06/04/02 96900 81800 0.2U 0.2 U 
Cell09 02GE-TE09-N-Oc 15 08/15/02 130000 128000 0.1 U 0.1 U 
Note: ~ before undetsoore ar" latxntay qualifier.; and after are COM validalicn QUaflfie<s 
Nole: Resuts !rem 2002 have not ~led lhe validalicn process 
NR- Analysis nc( reques~ 
NS- San,,18 not submtted to laboralOry 
NA- Not analy?ed by lab al1hougll requesled 

H • holding lire expired before analysis 
J 5 estimalad resut 
B = eslmated result 

Nickel Selenium Silicon 
Diss. Total Diss. Total Total 
CLP CLP CLP CLP ULSA 

(mg/L as 
(ug/l. ) (ug/l. ) (ug/l.) (ug/l. ) SiO2) 

431 495 6 UJ 30 UR NS,~~ 
452 450 7.5 UJ 30 UR NS ... 2.~,s:...:~-~ 

NS ~ii'tti.ll 494 NS ;SM.~ 30 UR 70 
t,IS~ 518 tll-5~ ' 30 UR NS~1J~ 

309 300 4.2U 4.2 U NS~'ffi~/-
302 UJ 300 4.7 U 4.7 U UJ 21 

304 J 293 4.2 U 4.7 U 22 
297 386 4.4U 4.4 U UJ 25.58 
306 35.1 B 4.4U 4.4 U UJ 26.91 

181 J 202 J 3.3U R 3.3 UR NR~~.M; 
93.6 J 95.4 J 4.4 U 4.4 UR NR~;~·• 
57.2 J 54.6 J 3 U JR 3U RUJ NR~1i/' 

600 530 20 16.3 NR~1 
3100 3150 40U 40 U NR~'~~ 

824 830 6.3 9.3 NR:g. 
2790 2710 279 2.5 U NR .~ 

58 43.2 B 3.8 B UJ 30U R NS ·• .. :,;-:.'.:s: 
NS~: 3020 NS 'i~• 15 U R 18 J 

426 423 4.2 U 4.2 U NS~ 
301 J 270 2.3 U UJ 2.3 U 33 

237 286 4.4U 4.4 U UJ 36.12 
150 J 102 J 3.3U R 3.3U R NR:~.;r.., 
143 J 108 J 3.3 UR 3.3U R NR~/4.Y~ 
119 J 130 J 4.4U 4.4U R NR§'~;-
82 J 75.3 J 3U JR 3.6 B J NR~ 

111 114 7.9 ,, .. I 1520 1440 40U 168 NR -:· 
1580 1350 40U 142 NRJ 
1220 1230 13.5 16.6 IMR· • · 

R = result rejoclcd due to poor QC 
E • serial dilution was outside guidelines 
CC a conti<ung calibralioo outside projecl and laboratory O 

I =interferent present U • below tho dotection litrit. reporting lmt Sh<JoMi 
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KEECO Cells Leachate Results 

Silver Thallium 
Diss. Total Diss. 
ClP ClP ClP 

Date 
Cell S.1mple lD Sarroled (ug/L) (ug/L) (ugll) 

Cell01 01GE-TEl)1-N-0310 03/10/01 3U JOU UJ SUR 
Cell01 01GE-TE01-0-0310 03/10/01 JU JOU UJ 5 UR 
Cell01 01GE-TE01-N-0425 04/25/01 ~- JOU UJ NS~ 
Cell01 0 1GE-TE01-0-0425 04/25/01 NS .1!l'i JOU UJ NS!iet~~ 
Celf 01 01 GE-TE01-N-0502 05/02/01 7.9 8 UJ 2.58 J 1.7 U UJ 
Cell01 01GE-TE01-N-0517 05117/01 5.9 8 5.1 8 J 3.8 U 
Cell01 OIGE-TE01-D-0517 05117/01 4.2 BR 3.68 3.4 U 
Cell 01 0 tGE-TE01-N-0614 06/14/01 3.2 B UJ 3.8 B UJ 5.6 U UJ 
Cell01 0 1GE-TE01-0-0614 06/14/01 3.4 B UJ 0.7 U 5.6 U UJ 
Cell01 01GE-TE01•-N-0716 07/16/01 1.2 U 1.2 U 4.9 UR 
Cell01 01GE-TE01-N-0828 08/28/01 2B UJ 1.1 8 J 5.6 U UJ 
Cell01 01GE-TE01-N-1001 10/01/01 1 U UJ 1 UR 4U RUJ 
Cel101 01GE-TE01-N-1024 10/24/01 4.8B 1.6 B 58.1 
Celf 01 02GE-TE01-N-0604 06l04/02 11 U 11 U 55U 
CeR 01 02GE-TE01-N-0815 08/15/02 6.58 6.8 B 4.1 U 
Cell 01 02GE-TE01-N-1022 10l22/02 40U 40 U 232 

Cell09 01GE-TE09-N-0310 03/10/01 3U 30 U UJ 5U R 
Cell09 01GE-TE09-N-0425 04/25/01 ~ -...,,..,,,... 15 U UJ ·--- ~~.:-
Cell09 Ct GE-TE09-N-0502 05/02/01 6.28 U 4.2 B J 1.7 U UJ 
Cell 09 01 GE· TE09-N-0517 05/17/01 6.6 8 R 2.3 U 1.9 U 
Cell09 01GE-TE09-N--0614 06/14/01 2.4 8 UJ 1.9 B UJ 5.6 U UJ 
Cell 09 01GE-TE09-N-0716 07/16/01 1.2 U 1.2 U 4.9 UR 
Cell09 01GE-TE09-0-0716 07/16/01 1.2 U 1.2 U 4.9U R 
Cell09 01GE-TE09-N-0828 08/28/01 1.4 B UJ 1.1 B 5.6 U UJ 
Celt 09 01GE-TE09-N-1001 10/01/01 1 U JU 1 U R 4U JUR 
Cel109 01GE·TEOJ.l"-1024 10/24/01 1 U UJ 1.4 8 22.1 
Cell09 02GE-TE09-N--0604 06/04/02 11 U 11 U 55U 
Cell09 02GE-TE09-D--0604 06/04/02 11 U 11 U 55U 
Cell09 I02GE-TE09-N-0815 08/15'02 3.28 5.1 B 27.2 
Nole: Quailiers bJlore ~ are iabor.llCrY Q<.alitiel$ anc:t after are COM vai031icn ~ 
Note· Results trarn 2002 mve not rorl"(lle1ed the vaidallon proccso 

Total 
CLP 

(Ug/L) 

50U R 
50 UR 
50 UR 
50 UR 

1.7 U 
3.8 U UJ 

3.8U 
5.6 U UJ 

5.6 U 
4.9U R 

12.3 
4 U RUJ 

46.7 
55U 

4.1 U 
220 

SO UR 
25U R 

1.7 U 
3.8 U 

5.6 U UJ 
4.9 UR 
4.9 UR 
8.6 8 J 

4U JUR 
19 

623 
574 

24.3 

NR- Analysis not recµ,sled H • holding Im! expred before analysjs 
NS-Sanl)le not wlln'illed ID labcnlcry J =eslima1ed ....-
NA-Net~ I by lab alll1olq, n,cp,sleCI 8 • esl)rrQled resUI 

Vanadium Zinc 
Diss. Total Diss. Total 
CLP ClP CLP ClP 

(ug/L) (ugll) (ug/L) (ug/L ) 

3U 30 U 2.800 J 3,370 
3U 30 U 2.no J 3,130 

NS~Am"'IB 30 U NS ~ 4,600 
NS:f'JSo'-'"- 30 U NS,r~··~ 4,700 

2.4 U 2.4 U 2,310 2,290 
2.7U 2.7 U UJ 1,430 1,820 
2.4 U 2.7U 1,460 1,830 

0.9 U UJ 0.9 U 1,900 2 ,560 
0.9 U UJ 0.9 U 1,950 231 

1 U UJ 1 U UJ 1,230 J 1,680 J 
0.9U 0.9 U 600 J 615 
1 U J 1 U 333 J 274 

0.9U UJ 0.9 U UJ 4,920 4,460 J 
17 U 38.78 23400 23900 

1.1 u 1.1 U 4410 4420 
101 88 13400 12900 

3U 30U 520 J 503 U 
NS~ 15 U NS , .,1t'1t' 28,600 

2.4 U 3.3 BU 6,860 6,920 
2.7U 2.7U 3.490 3,380 

0.9 U UJ 0.9 U 2,970 3,400 
1.2 8 UJ 1 U UJ an J 1,110 J 
1.4B U 1 U UJ 830 J , . 150 J 

0.9 U 0.9U 111 J 1,120 
1 U J 1 U 809 888 

0.9 U UJ 1.8 8 1.030 1,080 J 
17 U 119 8 20300 19400 
17 U 133 8 20900 18500 
1U 1 U 13500 13500 

R • resoll rejede<I due lo p00t QC 
Es semi a.,t,on was 0UISide guidolnes 
CC • concinuino calilr.lt>on CIUtSidc P<Oiea a, 

I ointOffenlnl p,e,!enl U • belo,,, the det8Ction Im!. rt!l)()(llng lirril S"°"'1 
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UNR Cells Leachate Results 

pH Lab Conductivity Total Solids 
Lab Lab Diss. Susp. 
ULSA ULSA ULSA ULSA 

Date (umhos/cm@ (mg/l@ 180 (mg/l@ 
Cell Sample ID Samoled (SU 25 C C 105 C 

Cell 03 01GE-TE03-N-0309 03/09/01 6.55 H 2,480 I H 2,300 H 100 JH 
Cell03 01GE-TE03-D-0309 03/09!01 6.68 H 2,750 I H 2,300 H 47 H 
Cell03 01GE-TE03-N-0425 04/25/01 7.89 2,190 I J 2,400 J 4U 
Cell 03 01GE-TE03-N-0502 05/02/01 NS ·~ NS- NS ":l#..ifi""t~ NS ~ 
Cell03 NS ·. '-'-"· NS~ 01 GE-TE03-0-0502 05/02/01 NS . 
Cell03 01GE-TE03-N-0517 05/17/01 7.68 J 2,3001 2,300 J 10 
Cell03 01GE-TE03-N-0614 06/14101 7.92 2,2501 2,400 J 10 J 
Cell 03 01 GE-TE03-NJ.J716 07/16/01 7.29 2,620 I 2,237 11 J 
Cell03 01GE-TE03-N--0828 08/28101 6.53 3,430 I 2,800 J 33 J 
Cel103 0 IGE-TE03-N-1001 10!01/01 7.48 2,8901 2,872 H J 38 H JJ 
Cell03 0IGE-TE03-D-1001 10/01/01 7.53 3,2201 2,802 H J 64 H JJ 
Cell 03 01GE-TE03-N-1024 10/24101 6.8 3,060 2,860 12 J 
Cell03 01GE•TE03-D-1024 10/24!01 7.32 3,260 2,930 11 J 
Cell 03 02GE-TE03-N-0604 06/04/02 6.8 2730 2600 71 
Cell03 02GE-TE03-D-0604 06/04f02 7.99 2840 2700 51 
Cell03 02GE-TE0~4l815 08/15/02 8.48 2900 2600 6 
Cetl 03 02GE-TE03-N-1022 10122/02 7.16 3500 3100 110 

Cell 08 ()1 GE-TEOS-N-0425 04/25/01 7.49 2,480 I J 2,400 J 5 
Cel108 01 GE-TE08-N-0502 05/02/01 NS• ' NS. 
Cell 08 01GE-TE08-N-1001 10/01/01 7.76 2,930 I 3,074 H J 12 H JJ 
Cel108 02GE-TE08-N-0604 06/04/02 8.61 2270 2500 59 
Cetl08 0;!GE-TE08-N-0815 08/15/02 

, t:,s· 
Cetl08 02GE-TE08-N-1022 10/22/02 8.37 3160 17 
Nole: Qualifiers bolore undetSc:ore are laboratory (1.laliliers and after are COM V3idalion QUalifiets 
Note: Resuts 6'onl 2002 have not ~ the validation process 
NR- Analysis not requested 
NS-sa~ not stbritted 10 laboralory 
NA- Not analyzed by lab alttlolql requested 
I =interletent pmsent 

H = holdi'tg lime e,cpired before analysis 
J = eslimaled l'8$UII 

B = eslrnaled resutt 
u = belOw the delection lmt. reporting liml ShoNn 

p 
NITRATE ORTHOPHOSP 

Hardness Turbidity Ammonia NITRITE HATE Cvanide 
Total Lab Total Total Total Total WAD 
ULSA ULSA ULSA ULSA ULSA CLP ULSA 

(mg/la~ (mg/Las 
GaCO3 (NTU N) (mg/las N) (mg/las P (ug/l (ug/l 

1,480 H 19.4 H 0.4 H 3.1 B,H HJ 0.05 HJ 37.3 J NR;~m,]l 
19.4 H 2.99 B,H HJ 0.1 HJ NS;/'/:-..:.,_..- NR :'~~:,,,:··. 

1,570 J 0.2 J 1.7 J 0.13 8,H J 0.04 H RJ 3.28 NR ''' -,. ,"c'." ~- :• NS ~-"'·' :s. NS .;tJ~~~:,( t.r: NS -~'c,1t~· 0.7 U UJ NS ·.-.;.ll.~ ~-
t:"8 ; . ' NS •.. 0.7 U UJ NS.?.?A..'!.,;,,J,i! 

1,550 2 J 2 0.05 UB,H 0.02 J 2.2 B UJ SU 
1,461 1.2 1.51 0.05 UH 0.02 4.9B U 10 U UJ 
1,600 1 JU 0.88 0.78 H J 4.5 U UJ 10 U 
1,700 4.2 J 0.61 0.39 H J ~~ 4.5UUJ 10 U UJR 
1,900 15.2 J 1.18 0.05 UH ,,:~~ 10 U UJ 
1,800 26.1 J 1.36 0.05 UH 10 U UJ 
1,800 1.1 0.88 1.7H NR> 5.68 2 
1.900 1.2 0.95 1.9 H NR 6.3B 3 
1800 5.6 0.05U 3H HR 3.5U 10 U 
1700 5.65 0.057 0.57 H NR. . <; 3.5U 10 U 
1700 1.14 0.071 0.05U NR ~ _ ·"' 3U 10 U 
2200 14.2 0.11 0.9 ~~ 6.5 B NS· 

0.5 

J 0.4 
o.osu 

tilS . . . NS 
1.58 0.16 

R = rewt rejecied due to poor QC 
E • serial dilution was outside guidelines 
CC • continuing caib<alion outside prnjed and labotato<y contrOl lirrits 
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UNR Cells Leachate Results 

Acidity Alkalinity Bicarbonate Carbonate 
Total Total Total Total 

ULSA ULSA ULSA ULSA 

Date (mg/Las (mg/Las (mg/Las (mg/Las 

Cell Sa1'1'¥)1olO Sampled CaC03J CaCO3 HCO3 CO3 

Cell 03 01GE-TE03-N-0309 03/09/01 5U H 14 H 17 JH 5U H 
Cell 03 01 GE-TE03-D-0309 03/09/01 5U H 30 H 37 H 5U H 

Cell 03 01 GE-TE03-N-0425 04/25/01 5U J 38 J 46 J 5 U UJ 

Cell03 01GE-TE03-N-0502 05/02/01 NS ,,~.'.,., NS ::~ .. :..~ NS ,. :.;;." lZ:,, NS ::.~ 
Cell 03 01GE-TE0:H>-0502 05/02/01 NS~ .- NS.$,-l-"""i. N$tll .~'.)<l'.Bc~"<• NS , .. 
Cell 03 01GE-TE03-M--0517 05/17/01 5U 74 90 5U 
Cell 03 01 G E-TE03-N--0614 06/14/01 5U 48 59 5U 
Cell 03 ')1GE-TE03-N--0716 07/16/01 5U 62 76 5U 

CeH03 01GE-TE03-N--0828 08/28/01 5U 36 44 JR 5U 
Cell 03 01GE-TE03-N-1001 10/01/01 5U 92 5U 5U 
Cell03 01GE-TE03-0-1001 10/01/01 5U 92 5U 5U 

Cell03 01GE-TE03-N-1024 10/24/01 34 66 81 R 5U R 
Cell03 0 IGF.-TE03-D-1024 10/24/01 5U 68 83 R 5U R 
Cell 03 02GE-TE03-N-0604 06/04/02 5U 48 58.5 5U 
Cell 03 02GE-TE03-0-0604 06/04/02 5U 60 73.1 5U 

Cell 03 02GE-TE03-N--0815 08/15/02 5U 28 34.1 5U 
Cell03 02GE-TE03-N-1022 10/22/02 5U 94 115 5U 

eenoa 01 GE-TEOB-N-0425 04/25/01 5U UJ 34 J 41 J 5U UJ 
Cel108 01GE-TE08-N-0502 05/02/01 NS:a~ NS~J.\l: NS,j,.(I~ NS ~I',f 
Cell08 01GE-TE08-N-1001 10/01/01 5U 116 5U 5U 

Cefl08 02GE-TE08-N--0604 06/04/02 8 50 61 5U 

Cell 08 02Ge-·:-e08-N-0815 08/15/02 NS ·= ·~ ~ ~~.Jtiis"i 
Cell08 02GE-'tE08-N-1022 10/22/02 5U 134 - -Nole: Oualiliets.bebo I.Rleisccm are laboralOryqualifiers and after are COM Wliclation ciualific<s 
Nole: ~ rmm 2002 rave no' C0ll'l)leled Ille .-to> p,ocess 
p.,R. Analysis no' ~ 
NS-Sanl)le net~ 10 laboratory 
NA-Nol anal)'Zl>l by lab atun,ol, req.,ested 
I =,ntctfcrent plesert 

H • ~ drre expn<l tiefore analysis 
J = 8S1m3tod resun 
B = eslimatod result 
u = beb!o' tile~ tmt. ~ writ Shown 

Bromide 
Total 

ULSA 

(mg/L 

1 UB H 
1 UB H 

1 UB 
NS ~~....::C 

:~ft' 
1 UB 

1 U 
1 U 

1 U UJ 
1 U UJ 
1 U UJ 

1 U 
1 U 

1 UH 
1 UH 

1 U 
1 U 

1 UB 

NS1i.~ 
1 U UJ 

1 UH -~ 
1 U 

Chloride Fluoride Sulfate 
Total Total Total 

ULSA ULSA ULSA 

(mg/L (mg/L (mg/L 

35.1 B H 0.6 8 H 1,710 H 
35.38 H 0.7 B H 1,760 H 

238 0.2 UB 1,330 J 
"'5...._:;;.~,r;~'''- NS ..:-f~ ~: NS ;f-

NS~~- NS-& , " lt.l<; C!l!_~ ,A 

39 B 0.48,CC 1,660 
30 0.5 UJ 1,790 
34 0.3 1,826 

25 J 0.5 J 2,000 
40 0.6 J 1,920 
40 0.4 J 1,910 

25 0 .51 J 2. 100 
26 0.47 J 2,000 

19 H 0.2 UH 15000 H 
18 H 0.2 UH 18000 H 

29 2 1900 
20 1.5 2100 

278 0.88 1,650 J 

NS~1~ .. NS).f";. ~"': N:S-.:.;.~ .. ~ ... 
12 1. 1 J 2,070 

12 H 0.2 UH 1700H ~ -~- NS . .,, . . ·- : NSl~----y~ 
16 1.1 2000 

R : result rejected c1Je to poor QC 
E= seria10lu1iorlwaso..csldo~ 

Sulfide 
Total 

ULSA 

(mg/L 

1 UH 
NS .<,-"=:5 

1 U UJ 
NS ,. 'f-', 
NS _::"J!'f 

1 U 
0.01 U 

1 U UJ 
1U 

1 U UJ 
1 U UJ 

1 U 
1 U 
0.03 
0.03 

0.011 
0.01 U 

1 U UJ 
N:S •• ,-.)it 

1 U UJ 
0.Q1 U 

HS) 1:·;y 
0.01 U 

CC = contw,oi,g calibration outside prtJjed and laboratory contJ 
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UNR Cells Leachate Results 
Sodium 

Adsorption 
Calcium M=nesium Sodium Potassium Ratio 

Diss. Total Total Diss. Total Total Diss. Tota.I Diss. Total 
CLP ULSA CLP CLP ULSA CLP CLP CLP CLP CLP Calculated 

Date 
Cell Samole ID Sampled (mg/1.. (mg/1.. (mg/1.. (mg/1.. (mg/L (mg/1.. (mg/L (mg/L (mg/L (mg/L (uni1Iess) 

Cell03 01 GE-TE03-N-0309 03/09/01 492 J 505 H 519 55 54 H 55 152 J 150 116 J 143 1.7 
Cell03 01 GE· TE03-D-0309 03/09/01 

NS-
' NS-~ NS~! NS~ NS~.:&.>'li NS-~i"£1~ ~~""I: NS ~ NS'ffi.~. I\IS ~,&"1;!.~~ 

Cell03 01GE-TE03-N-0425 04/25/01 NS. 542 J 512 J .NS-mt; 53 J 38 NS~ - 114 J NS~ 81 1.3 
Cell03 01 GE-TE03-N-0502 05/02/01 554NS= 

576 17 NS-~ 18 103 104 54 58 1.2 
Cell03 01GE-TE03-D-0502 05102/01 552 NS · 562 17 NS-1~ 17 101 102 54 55 1.2 
Cell03 01GE-TE03-N-0517 05117/01 570 588 538 18 19 17 106 J 100 62 58 1.2 
Cell03 01GE-TE03-N-0614 06/14/01 482 528 531 29 35 34 106 J 129 83 J 207 1.5 
Cell03 01 GE-TE03-N-0716 07/16/01 464 J 610 542 J 17.3 J 22 20.1 J 78 111 58.9 J 70.5 J 1.3 
Cell03 01GE-TE03-N-0828 08/28/01 550 J 640 540 J 21.8 J 24 21.7 J 119 J 112 107 90 1.3 
Cell03 01GE-TE03-N-1001 10/01/01 699 J 704 717 J 23.7 J 25 25.7 J 97 88 71 67 0.9 
Cell03 01GE-TE03-D-1001 10/01/01 709 J 699 689 J 24 J 24 24.8 J 99 84 J 76 64 J 0.9 
Cell03 01 GE-TE03-N• 1024 10/24/01 689 650 665 RJ 50 46 49.9 J 120 115 108 J 107 J 1.2 
CelI03 01GE-TE03-D-1024 10/24/01 673 670 672 RJ 50 45 45.2 J 118 107 107 J 100 J 1.1 
Cell03 02GE-TE03-N-0604 06/04/02 533 580 542 75.8 78 75.1 60.5 57.2 43.8 B 44.3B 0.6 
Cell03 02GE·TE03-D-0604 06/04/02 546 550 555 TT.4 79 78.6 60 55 43.6 B 43.4 B 0.6 
Cell03 02GE-TE03-N-0815 08/15/02 572 600 555 47.8 45 46.2 79.1 75.4 63.3 59.4 0.9 
Cell03 02GE-TE03-N-1022 10/22/02 488 660 527 123 130 132 84.3 93.6 85.6 113 0.9 

Cell08 01GE-TE08-N--0425 04/25/01 NS1'.iii 483 J 493 NS~ 50 J 40 NS~ 107 NS.-"!a 98 1.2 

Cell08 01GE-TE08-M-0502 05/02/01 556 NS~ 522 49 NS.~ 46 82 TT 86 82 0.9 
Cell08 01GE-TE08•N-1001 10/01/01 539 J 667 567 J 60.6 J 70 67.7 J 98 103 88 TT 1.1 

Cell08 ')2GE-TE08-N-0604 06/04/02 512 520 527 60.5 62 63 44.3 B 42.7 B 44.2 B 408 0.5 
CelI08 02GE-TE08-N-0815 08/15/02 100 ~.,,;- 89.3 ~~ ijs_~ 53.1 111.C:~ 8050 = -:~ 0.9 
Cell08 02GE-TE08-N-1022 10/22/02 1040 680 798 111 86 100 89.4 86.4 105 103 0.7 
NOie: Qualifien, before t.ndEll'SC0re are lat>c:watory QUaifiels and after ate COM validation QUaifiels 
NOie: Resl.fts from 2002 have not con1)1eted tt,e validation process 
NR- Analysis not IQQlJBSted 
NS- Sar'1)le not slbfilled to 1aoora10ry 
NA- NOt analyzl,d by ~b al!hough requested 
I =i1te<lt!renl present 

H • hOl(ling tine 8J<l)l'ed before analysis R • result rejected due to poor QC 
J • estimated res<il E = serial ditutioo was outslde gudelines 
8 • estimatoo resut CC • cmtir<Jing caibration outside pmject and laboratory control lmts 
U = below 1t>e detection lin'il. reporting lin'lt sh<1,,,n 



~ 
l,),j 

9..J 

UNR Cells Leachate Results 

Aluminum Antimonv Arsenic Barium Beryllium 

Diss. I Total Diss. I Total Diss. I Total Diss. I Total Diss. I Total 

CLP ICLP CLP ICLP CLP ICLP CLP ICLP CLP ICLP 

Date 
Cell I Sart1ple ID I Sampled I . (ug/l. ~ (ug/1. ~ (ug/l. ~ (llgil M (ug/l. ~ (ug/l L (ug/l. ~ (u91\.. ~ (ug/L J (Ug/L )j 

10 U Cell 03 01GE-TE03-N-0309 
Cell 03 01GE-TE03-D-0309 

·~.~.:--='.- ,. 

Cell 03 01GE-TE03-N-0425 
Cell 03 01GE-TE03-N-0502 

1 U 
0.4 U 

0.4 U_U Cell 03 I01GE-TE03-D-0502 I 05/02/01 I 53.4 UI 53.4 UI 20.9 UI 20.9 U UJI 121 8.1 B_JI 94.4 Bl 25 Bl 0.4 U 
Cell 03 01GE-TE03-N-0517 05/17/01 53.4 U 59.3 U UJ 20.9 U R 23.2 U UJ 12.7 12.9 31.3 B 28.5 B 0.4 U 0.44 U 
Cell03 01GE-TE03-~14 06/14/01 42.8BU 52.1BJ 4.9 UUJ 4.9 U 10.9 UJ 236 J 33.1B 37.3B 1.2BUJ 0.468UJ 
Cell 03 01GE-TE03-N-0716 07/16/01 179 B 163 B 3.8 U UJ 3.8 U UJ 11.3 UJ 7.5 B UJ 31.6 B J 36.6 8 J 0.59 B UJ 0.47 B UJ 
Cell 03 01GE-TEO~N-0828 08/28/01 53.8 B_U 93.1 8 4.9 U UJ 4.9 U 9 B U 14.6 U 135 B 44.6 B_J 0.34 B_UJ 0.43 B JU 
Cell 03 I01CfE~TE03-N-100_1 I 10/01/011 11 U UJI 29 B UJI 3 U UJI 3 U UJI 9.8 B JI 11.8 JI 213 JI 39.4 B JI 1 U J 
Cell 03 !01GE-TE0l-D-1001 ( 10/01/01 I 11 U UJI 53.4 B UJI 3 U_UJI 3 U_UJI 17.2 _JI 13.6 JI 89.1 B_JI 65.7 B J I 1 U_J 
Cell 03 I01GE-TE03-N-1024 I 10/24/01 I 55 UI 293 J I 3.7 UI 3.7 UI 8.5 B_JI 21.71 155 Bl 54.4 B_JI 0.4 U 
Cel103 I01GE-TE03-D-1024 I 10124/011 55UI 68.4BUJI 3.7UI 3.7UI 8.1BJI 15.51 95.5B1 51.2BJI 0.4U 
Cell 03 I02GE-TE03-N-0604 I 06/04/021 139 UI 139 UI 53 UI 53 U( 21 UI 21 UI 148 Bl 14 UI 2 B 
Cell 03 I02GE-TE03-D-0604 f 06/04/021 139 UI 139 UI 53 UI 53 UI 21 UI 21 UI 90.6 Bl 30.9 B l 1 U 
Cell 03 I02GE-TE03-N-0815 I 08/15/021 2681 2241 3.9 UI 3.9 UI 9.5 Bl 11.31 2681 25.6 B l 0.2 U 
Cell 03 I02GE-l'E03-N-1022 I 10/22/021 48 Bl 6791 2 UI 2 Uf 2.6 UI 151 118 Bl 55 Bl 0.51 B 

Cell08 01GE-TE08-N-0425 04/25/01 filS~ Plll~ 124 BU NS 
Cell08 01GE-TE08-~2 05/02/01 53.4 U 53.4U 20.9 U 

Cell08 01GE-TE08-N-1001 10/01/01 11 U UJ 116 8 JU 3 U UJ 

Cell08 02GE-TE08-N-0604 06/04/02 5128 2428 53U 

Cell08 02GE-TEQ8-l.g)815 08/15/02 1708 3.9 U 

Cell 08 02GE-TE08-N-1022 10/22/02 28 U 28U 2U 
Note: QuaiClers llel0re <Olet$core are 1a1xr.11ay QUalifien and after are COM Yllidation ~ 
Note: ResUIS from 200:' r,ave not C0'11)leted uie validation process 
NR· Analysis not reque;led H = hcldo1g time CXl)ired before analysis 

J = estimaled result 

30U 238 J NS~ 41.4 B U NS·,.,,-···-
20.9U 7.68 J 10.5 8 104 8 34.6 8 0.4U 

3 U UJ 6.2 B J 5.98 J 141 8 J 44.5 8 J 1 U J 

53U 21 8 22.48 2768 14 U 4.88 

5220 72.28 NS:.O~~ 0.228 

2U 9.1 B 2.6U 167 8 468 0.41 8 

R = result rejected due 10 poor QC 
E = serial ~ was outside g<jdelines 

1 U UJ 
1 U UJ 

0.4U 
0.4U 
1.7 8 
1.6 B 

0.2 U 
1.4 B 

SU 
0.4 U 

1 U JU 
1.8 B 

NS?,...,__-,,,,,,, 
1.6 8 

NS- Sa"l)le nol S<Jbrri11'3d to labor.llay 
NA- NOi anaiy21ld by lab aftllOUl1> ~ 8 = estimated resuft CC = continuing calbation outside Pl'0ieCt and laboralay ccnlrOl lirrits 

I~ pr.sent U = below the detection ilTil. reporting lmt Shawn 
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UNR Cells Leachate Results 

Cadmium Chromium Cobalt 
Diss. lTotal 

Copper Iron 
Diss. Tf otal Diss. I Total Diss. I Total Diss. Total 

CLP ICLP CLP ICLP CLP ICLP CLP ICLP CLP CLP 
Date 

Cell I Sample ID I Sampled I (ug/L ~ (ug/L ~ (~ ~ ~ (ug/L H (ug/L ~ (ug/L ~ (ug/L ~ (ug/L ~ (ug/L 
-- -

Cell 03 0 1GE-TE03-N--0309 29.1 160 U 
Cell 03 01GE-TE1J3-D--0309 

Cell 03 01GE-TE03-N--0425 =4---~::..i.:-:= ~-=..::..;~::::.;;:c==~=:...=..~== 16 U 
Cell 03 01GE-TE03-N--0502 05/02/01 16.7 U 33.4 8 U 
Cell 03 I01GE-TE03-D--0502 I 05/02/01 I 1.5 UI 1.5 UI 4.2 B UI 3.8 B_JI 4.4 UI 4.4 UI 4.5 B_UI 4.5 B_UI 16.7 UI 19.5 B U 
Cell 03 lo·.GE-TE03-N--0517 I 05111101 1 1.s u RI 1.1 ul 5.6 B ul 6.9 Bl 4.4 uI 4.9 uI 3.2 B_JI 4.9 Bl 16.7 uI 18.6 u 
Cell 03 I01GE-TE03-N--0614 I 06/14/01 I 0.4 U_UJI 0.5 B_JI 7.3 Bl 9.7 Bl 0.7 U UJI 1.5 B JI 14.1 Bl 24.3 Bl 19.4 UI 25.2 8 
Cell 03 I01GE-TE03-N--0716 I 07/16/01 I 0.5 U_UJI 0.5 U_UJI 6.5 U_UJI 6.5 U_UJI 1.8 U UJI 1.8 U_UJI 15.4 Bl 35.21 1891 176 J 
Cell 03 I01GE·TE03-N-0828 I 08/28101 I 0.4 U UJI 0.4 U_JUI 1.1 B UJI 2.5 B JI 0.7 U UJI 0.98 B_JI 16.4 Bl 13.2 Bl 20.2 Bl 107 _J 
Cell 03 I01GE-TE03-N-1001 I 10/01/01 I 1 U_JUI 1 U UJI 1 U JI 1 U UJI 2 B JI 2.7 B JI 4.6 Bl 6 B UJI 27.7 B JUI 327 J 
Cell 03 I01GE·TE03-D-1001 I 10/01/01 I 1 U_JUI 1 U_UJI 1 U JI 1.6 B_JI 2 U_JI 7 B JI 4.5 Bl 7.2 B UJI 39.7 B_JUI 597 _J 
Cell 03 I01GE-TE03-N-1024 I 10/24/011 0.4 U UJI 0.46 B UJI 2.3 B UJI 3.3 B JI 5.1 Bl 4.4 Bl 7.6 Bl 24.1 Bl 22.6 UI 1,340 _J 
Cell03 I01GE-TE03-D-1024 I 10/24/011 0.4U UJI 0.4U UJI 2.3B UJI 1.9B JI 5B I 5.2BI 7.9BI 8.6BI 22.6UI 215 J 
Cell 03 I02GE-TE03-N--0604 I 06/04/021 6 UI 6 UI 14 UI 14 UI 13 UI 13 UI 10 UI 10 UI 940 Bl 996 8 
Cell 03 I02GE-TE03-D--0604 I 06/04!021 6 UI 6 UI 14 UI 14 UI 13 UI 13 UI 10 UI 10 UI 145 UI 200 8 
Cell03 02GE-lE03-N-0815 08/15/02 0.6U 0.6U 1.1U 1.1 U 1U 1U 8.7B 6.3B 18.7U 468 
Cell 03 02GE-TE03-N-1022 10122/02 0.5 U 0.5 U 0.64 B 9.8 B 4 B 6.2 B 5.6 8 42 18 U 2960 

Cell 08 01GE-TE08-N-0425 04/25/01 NS'-. , SU NS-~ - 10 U : 
Cell 08 0 1 GE-TEOB-N--0502 05/02/01 1.5 U 1.5 U 12.5 U 11 8 J 
Cell 08 01GE-TE08-N-1001 10/01/01 1 U JU 1 U JU 2.8 B J 3.1 B J 
Cell 08 02GE-TE08-N-0604 06/04/02 63.2 6U 15.8 B 14 U 
Cell 08 02GE-TE08-N-0815 08/15/02 0.6 U _tj!S: 16.6 NS. Cell 08 02GE-TE08-N-1022 10/22/02 2B 1.6 B 4.8B 
Note: Oualiliers befae unoersare are labor3to<y qualifiers and afte< are COM ~ qualffiern 
Note: Resull:S Imm 200Z have not <Xl<ll)leled the validalion process 
NR- Analysis not r8<µ!S1ed 

NS-Saf11)le net subnilled Ill latxntcry 
W.. Not analyZod by lab allt.o.,gh n,quested 
I ~ po -.1 

H = holding time expired before anatysis 
J =eslirreted resUII 
B = estimated resut 
u = bebN the detection iml. rll()()rting lirril -

10 U NS.~ 10 U NS 241 8 U 
4.4 U 4.4U 10.2 BU 13.8 B 16.7 U 1028 U 

5.5B J 4.9 B J 4.7 B 7.4 B JU 8 U UJ 282 J 
13 U 13 U 10 U 10 U 538 B 2980 

35.8B ~~ 5.5B NS..- 66.4 B NS.~~ 
16 B 15 B 7.68 11 B 18 U 18 U 

R = reslit rejected due to p00r QC 
E = serial dilution was ovtsiOe guiOeli,les 
CC = continuing calill<ation ovtsiOe project and tabor3to<y control lirrils 
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UNR Cells Leachate Results 

Lead Mani anese 
Diss. Total Diss. Total 

Cl.P CLP CLP CLP 
Date 

Cell Sample ID Sampled (ug/L (ug/L (ug/L (ug/L 

Cell 03 01GE-TE03-N--0309 0Jl09/01 2 U UJ 20 U 1,140 1,190 
een 03 01GE-TE03-D-0309 0J/09l01 .NS . I~~ NS "):t~ NS _•:-:i ~""" 

NS-·!wic.\ l,V ..-.•·' 
Cell 03 01GE-TE03-N-0425 04/251()1 NS ~ 2U NS~ .'."'1t 439 
Cell03 01GE-TE03-~502 051()2/01 0.8U 0.8 U 610 623 
Cell 03 01GE-TE03-D-0502 05/02/01 0.8U 0.8 U 605 606 
Cell03 0 1GE-TE03-N-0517 05/17/01 0.8U w 0.89 U 769 719 
Cell 03 C1GE-TE03-N--0614 06/14/01 4.6 UJ 2.1 B J 902 J 1,010 
Cell 03 01GE-TE03-N-0716 07/16/01 23.6 J 5.5 J 1,290 1,520 
Cell03 01GE-TE03-N-0828 08/28/01 1.3 U UJ 1.3 U 48.8 1,050 
Cell 03 01GE-TE03-N-1001 10/01/01 2 U JU 2U UJ 4,230 4,720 _J 
Cell 03 01GE-TE03-D-1001 10/01/01 2 U JU 2 U UJ 4.040 8,990 J 
Cell03 01GE-TE03-N-1024 10/24/01 2.2U 2.2 U UJ 6,890 6,840 
Cell03 01GE-TE03-D-1024 10/24/01 2.2U 2.2U UJ 6,830 6,720 
Cell 03 02GE-T EOJ.1 l--0604 06/04/02 17U 17 U 241 698 
Cell 03 02GE-T8J3-0-0604 06/04/02 17 U 17U 229 640 
Cell 03 02GE-TE03-N-0815 08/151()2 2.6 U 2.6 U 73.7 109 
Cell03 02GE-TE03--N-1022 10/22/02 1.5 U 1.5 U 3620 5070 

Cel108 01GE-TE08-N-0425 04/251()1 NS~~ 10 U NSll12'\ ' 66.9B 
Cel108 01GE-TE08-~2 OSI02/01 0.8 U 0.94 8 U 2.3B U 4.58 U 
Cell08 01G~•TE08-N-1001 10/01/01 2 U UJ 2U UJ 3,890 4,340 J 
Cell 08 02Gl:-TE08-~ 06/04/02 17 U 17U 7.2 B 71.8 B 
Cell08 02GE-TE08-N-0815 08/15I02 2.6U ~ ~-q --. 1930 l'CS.~c«·..: 
y uoa 02GE-TE08-N-1022 10/22/02 1.SU 

- ~ 
3800 3610 

- ------- -

- 0JaWas belon! ..--scor&art, laboralorycµlifiers and aftG' are COM valmbal quaifiers 
Nole: R8S<.«s from 2002 have nol COll'C)iele<l Ille validallon process 
NR-Maly5,snol~ 
NS-~ nol S<bTillud . , labc>'3tcry 

NA- NolanalyZecl by lat)~·~ 

H • holding .,,,.., expo-eel before analysis 
J • estirrOled result 
B • esliT81ed result 

Mercury Nickel 
Diss. 
CLP 

(ug/L 

0.1 U_R 
-~~ ~ 

NS~ :a"" 
0.1 U 
0.1 U 
0.1 U 

0.1 U UJ 
0.1 U 
0.1 U 

0.14 8 
0.1 U 

0.1 U UJ 
0.1 U UJ 

0.2U 
0.2 U 
0.1 U 
0.2 U 

NS-':· 
0.1 U 
0.1 U 
0.2 U 
0.1 U 
0.2 U 

Total Diss. Total 
CLP CLP CLP 

(ugll (ug/L (ug/L 

0.1 UR 6 8 20U 
NS ·:'.:t:~ NS-,.,,.J:,> NS '1-l~. 

0. 1 U NS~..i-1 2.68 
0.1 U 8.9 U 8.9 U 
0.1 U 8.9 U 8.9 U 
0.1 U 8.9 U 9.9 U 

0.1 U UJ 3.98 UJ 13.38 J 
0.1 U 8.68 J 9.7 B J 

0.14 B U 48 UJ 4.4 B J 
0. 1 U 9.6 B J 9.7 B J 

0.1 U UJ 9.9 B J 11 .2 8 J 
0.1 U UJ 9.58 10.2 B 
0.1 U UJ 98 8.1 B 

0.2 U 17.28 14 U 
0.2U 14 U 14 U 
0.1 U 2.8 B 2U 
0.2 U 7.38 11 B 

0.1 U NS_,..._ -- 10 U 
0.1 U 8.9 U 8.9U 
0.1 U 9.7 B J 9.5B J 
0.2 U 14 U 14 U 

NS"''='·-~ 74.9 NS~""-
0.2 U 278 27B 

R • result rejecled OUe 10 p00r OC 
E • serialdUic:wlwas~gudOilfleS 
cc • oontinung caballon 0<.CSacle p,qect 

I oir11eff<n!nl pt9SMI u u below Ille detection lirrit. reporting lrril shown and laboralOry control kTilS 

Selenium 
Diss. Total 
CLP CLP 

(ug/L (ug/L 

188 170 J 
NS , ... -' NS 

,._ 

NS-~~ 1n 
115 J 118 
117 J 117 
110 R 112 

93 120 J 
29.2 J 38.6 J 

19.1 21.9 J 
21.2 J 28.3 J 
21.6 J 34.8 J 

78.2 n.5 
78.6 71.2 
40 U 40 U 
78.7 97.7 
40.5 36.5 

22 29 

NS ~~ 133 J 
103 J 105 

60.2 J 64.7 J 
55.9 40 U 
25.6 NS '.""';} 

69 64 
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UNR Cells Leachate !Results 

Silicon Silver Thallium Vanadium Zinc 
Total I Diss. Total Diss. Total Diss. Total Diss. Total 
ULSA ICLP CLP CLP CLP CLP CLP CLP CLP 

Date I (mg/L ai 
Cell I Sample ID I Sampled SiO2~ (ug/L ~ (ug/L ~ (ug/L ~ (ug/L » (ug/L ll (ug/L » (ug/L M (ug/L : 

CelI 03 I01GE-TE03-N--0309 I 03/09/011 14.3_HI 3UI 30U_UJI 5U_RI sou RI 3UI 30U I 160 J I 29.9 8 U 
Cell 03 01GE-TE03-D-0309 NS~,;;; NS~ NS½.;.~~ NS ~fu NS~ !b.. 
Cel1 03 01GE-TEC~N-0425 :-1===="""---~,Fa-= su~... 3U NS~ 3.18 U 
Cell 03 01GE-TE03-N-0502 3.2 8 U 2.4 U 142 J 35.6 J 
Cell 03 Ll1GE-TE03-D-0502 2.1 U UJ 1.7 U UJ 3 8 U 2.4 U 2.4 U 30.7 2.3 8 UJ 
Cell 03 013E-TE03--N-0517 2.1 U 2.3U UJ 2.38 2.58 J 2.4U U 2.7U UJ 7.28 8.8 8 U 
Cell 03 I01GE-TE03-N-0614 ] 06/14/011 17.421 0.86 8_UJI 0.94 8 UJI 5.6 U_UJI 5.6 UI 0.9 U_UJI 1 8 UJI 6.9 B UI 28.7 
Cell 03 01GE-TE03-N-0716-- 07/16101 m :/i~- 1.2 U 1.2 U 4.9 U R 4.9 U R 2.9 B UJ 1 U UJ 46.4 J 25.1 J 
ee1103 o· GE-TE03-N-082B 08/28/01 NRB 0.1 u 1 0 J 5.6 u uJ 5.6 u R o.9 u o.9 u 35.9 J 21.8 
Cell 03 01GE'-TE03-N-1001 10/01/01 NR ~ 1 U JU 1 U R 4 U JUR 4 U RUJ 1 U J 1 U 122 J 8.6 8 J 
Cell 03 01GE-TE03-0-1001 10/01/01 NR.~ 1 U JU 1 U UJR 4 U JUR 4 U UJR 1 U J 1.4 B J 43.3 J 14.5 8 J 
Cell 03 01GE-TE03-N-1024 10/24/01 NK ·~- 1 U UJ 1 U 6.5 8 6.9 8 0.9 U UJ 0.9 U UJ 28.1 U 15.1 8 J 
Cell 03 01GE-TE03-D-1024 10/24/01 NRI 1 U UJ 1 U 7.5 8 5.6 B 0.9 U UJ 1 8 22.2 UJ 8.9 B J 
Cell 03 02GE-TE03-N-0604 06/04/02 NR', 11 U 11 U 55 U 55 U 17 U 17 U 75.4 8 6 U 
Cell 03 02GE-TE03-0-0604 06/04/02 NR : 11 U 11 U 55 U 55 U 17 U 17 U 13.2 8 30.8 8 
Cell 03 02GE-TE03-N-0815 08/15/02 t,IR · 1.5 8 1.2 U 4.9 U 4.9 U 1 U 1 U 11.4 8 1.9 8 
Cell03 02GE-TE03-N-1022 10/22/02})1R, _ · 0.8U 0.8U 7U 7U 1.5U 1.5U 105 52 

Cell08 01GE-TE08-N--0425 04/25/01 
Cell 08 01GE-l'EQ8..N-0502 05/02/01 

15 U_UJINS" 
2.1 U 2.1U_UJ 2.2 8 J 

25U_RINS ~ ':" 
3.5 B_UI 2.4 U 

15 UINSt, 
2.4 U 

30.3 8_U 
3.1 8_U 

Cell 08 01GE-TE08-N-1001 1 U JU 1 UR 4 U JUR 4 U RUJI 1 U J 1 U 25.6 
Cell 08 02GE-Tf:08-N-0604 55U 17U 
Cell 08 0'!GE-TEQS-N.-0815 4.9 UINS 

S5UI 11u 
1 U 

Cell08 02GE-TEQ8..N-1022 7U 
Nole: Qualifie<s befcte oo.,erso:n, am lalloratory QU3ffiers ar<t aftet am COM validatlon qualifiers 
Nole: Results from 2002 have no( CXlnl)leted lhe validation process 
NR- Analysis no( mQIJCSled 
~Sa"1)1e m•S<t><ritted10laborn1ory 
NA- Nol analy.:ed by lab although requested 
I ""1te<fe<ent present 

H = tddilQ li're expired before analysis 
J = 8S1imal8d result 
B = estin'aled l'8SUII 
u = belo,y tt,e deledioo lml. repating lin"il Shawn 

7U 1.5 U 1.5 U 

R = res.-t rejected due IO poor QC 
E = serial dilution was outSlde guidelines 
CC = coolinuing calibration outside project and labOtalOC'Y coo 



Appendix B 

pH, Conductivity, Temperature, Dissolved Oxygen, Turbidity, 
and O xidation-Reduction Potential of Test Cells 



Cell Date pH Cond (mS/cm) Temperature (C) DO (mg/L) Turb (NTU) ORP (mV) 

5/2/01 3.73 9.0 12.6 3.46 79 565 
5/17/01 2.52 9.9 16.6 3.49 0 610 
6/14/01 2.48 9.4 12.5 7.97 4 592 
7/16/01 2.41 12.0 21.7 0.94 -8 514 

2 8/28/01 2.34 11.5 21.6 7.98 189 584 
10/2/01 2.14 12.8 19.8 0.56 8 l!'.<s .. ~~~ 

10/24/01 2.36 1.9 1.6 0.70 159 555 
6/4/02 1.97 23.9 13.62 2.18 1,~,1c ~ . 599.2 

8/15/02 1"4~ - 2
•' • • ",1:•·· •• .-:x )r,':,~,:(;>,;~~ • ~ 

10/22/02 2.16 24.1 1.14 1-..,~ .~.-,,.,..,.- 'i'f''li; • · ... ~ 556.9 
512/01 IXl~tl"•',, , . ""':,w..c•,.•.~•~"' .. , ~·· ,, ., •, 

5/17/01 l~'~"N- .-.~~11, I . . ~, · ~~.F.u.t . ,,.. , w,j/,"'.':i;Y,t,\\~";'. ri:l!i' ~ 
6/14/01 i.w.,...~ "' vWP.'.f~ -~1'1".-~~ ~." -~· ·• ·~~ 
7/16/01 ~.., .. (/l '" · , ml :•f'.-::i:.-~~j :'I ~ ~ 

Control 6 8/28/01 2.11 21.1 19.9 8.19 10 605 
10/2/01 2.04 17.2 20.2 3.37 431 ~:.l>•~· 

10/24/01 ~~; ,,1 • ,'.)~;:.., ~,'t'-", , ·=•,•; ,>;p~,.)J,.f"11!m ,!r7-tl,'f'",,, , ;,• , i , , 
6/4/02 1.99 25.2 13.33 3.63 1!{,,;:o:.,~1 .-isi, 671.1 

8/15/02 W154;',t~ ~i\.l.J~i' . . ~•«. t.\,,;; :-;. ,,:.-.• ,,., • • ' •• ~r., , . )t'!'.'·· 
10/22/02 1.81 21.2 0.32 .,, . .,-; :1;.-~,· ~'1/(lp';•'" .. , 579.9 

5/2/01 4.09 7 .6 11.9 3.44 10 576 
5/17/01 4.48 5.5 15.9 5.07 24 325.9 
6/14/01 6.24 4.4 12.7 7.19 25 118 
7/16/01 6.62 4.1 23.0 5.07 27 202 

10 8/28/01 6.65 4.2 21.4 8.02 143 445 
10/2/01 5.26 5.6 17.5 2.72 485 . 

10/24/01 4.51 7.5 7.1 3.25 654 650 
6/4/02 3.5 12.0 14.38 5.27 ~~ 496.2 

8/15102 3.51 10.9 22.8 5.82 27 515 
10/22/02 3.89 13.4 2.48 "' • ~-"'1-.,,.•·.' • , .. ,. •• , , 376.8 

5/2/01 11.55 1.7 12.3 2.45 7 127 
5/17/01 9.56 1.3 15.8 5.68 0 100.7 
6/14/01 11.21 2.4 11.1 3.48 2 31 
6/14/01 11.18 2.0 10.4 2.39 53 -72 
7/16/01 11.05 1.7 24.6 4.48 7 38 

4 8128/01 9.55 1.3 21.4 8.32 6 440 
10/2/01 11.49 1.5 19.5 9.27 158 0 

10/24/01 12.55 2.6 1.2 1.66 5 90 
6/4/02 11.76 3.5 12.98 5.49 ,!,\,,, 142.2 

8/15/02 8.63 0.7 23.9 7.4 2 175 
10/22/02 11.42 1.2 2.45 1-"e•-,.,.-... "!,,, 1..,,.l'f'<· • 187.5 

5/2/01 12.74 5.2 8 2.94 10 57 
5/17/01 11.75 3.7 15 4.38 0 -65.1 
6/14/01 10.77 2.0 12.1 6.63 1 -32 
6/14/01 ~- " . 1»/l.;a.,~ . "'' 
7/16/01 11.14 3.4 20.4 1.68 145 -1 

PR 7 8/28/01 3.4 1.2 20. 7 8.25 34 560 
10/2/01 12.02 2.6 18.3 1.89 ·1 0 

10/24/01 12.10 3.4 4.6 1.10 4 .30 
6/4/02 11.9 4.1 13.05 7.87 259.5 

8/15/02 8.78 0.8 21 6.95 5 190 
101a102 12.15 3.2 1.56 '" ·'•.';t,,.~. : 224.6 

5/2/01 11.97 2.5 6.3 3.57 10 83 
5/17/01 11.73 2.5 11.9 3.73 3 -42.9 
6/14/01 7.56 0.8 11.7 6.31 1 64 
6/14/01 Rtt' " ~- · ' ~ ,c \;;'••;,~,,-~ ~~ 
m~1 - w. ~~ 

12 8/28/01 7.61 1.3 20,7 8.27 2 334 
10/2/01 9.16 1.3 20 3.29 25 0 

10/24/01 11.22 1.6 4.1 0.31 11 100 
6/4io2 11.13 1.4 14.41 3.23 I =" 195.2 

I 8/15:'02 7,88 1.0 ?.4,7 8.18 0 330 
I 10122102 10.85 1.1 0.11 ·,;,: :-- . _,,~ ~ .,,.,1 •q· 257 :i 

(:)-1 



Cell Event pH Cond (mS/cm) Temperature (C) 0O(mg/L) Turb (NTU) ORP (mV) 

5/2/01 7.71 6.5 11.6 1.7 10 189 

5/17/01 7.38 56.9 14.9 1.71 0 149.1 

6/14/01 7.07 7.6 12.8 4.93 4 122 

6/14/01 6.71 90.0 11.6 3.46 5 100 

7/16/01 6.97 47.3 22.7 0.7 1 316 

5 8/28/01 7.31 55.3 20 7.06 141 306 

10/2/01 7.47 47.1 20 8.99 269 ~,,-,.14: 
10/24/01 7.06 50.0 4.3 1.44 67 245 

6/4/02 6.98 22.3 12.5 10.38 34f... . --" .. "1N,. 259.9 

8/15/02 7.41 16.2 20.8 6.81 0 245 

MT2 
10/22/02 6.52 22.6 1.61 ~~1.;o~rj' . ' 278.2 

5/2/01 7.83 6.9 9.2 4.12 10 314 

5/17/01 8.01 44.9 15.6 2.21 0 56.7 

6/14/01 7.37 63.0 12.5 5.9 2 24 

6/14/01 ,·.·- - ~f · ' ~·.--::..~~ ~-"'I._~~ ~ .., .. ~':-0-.~,, •. '.- " ~ 
7/18/01 -11'.''9~ 'A,;.~ l, J;lff'i((r-&!ti :.r.'.. 'f/'W_\ . . =,,:':~] ~~' " 'jj, lll.U" ''....:.ti:11 

11 8/28/01 8.49 33.8 21.2 7.12 999 309 

10/2/01 8.06 36.0 18.9 3.15 27 .. ._,~,~-

10/24/01 7.52 35.1 2.8 3.67 21 195 

6/4/02 8.05 15.7 14.24 8.88 . 1 -. 4~7.9 
8/15/02 II 

. 
' 

.~ .. -• ~ '),. ~ .. 
10/22102 7.04 15.0 1:59 H ~ . ' • 232.9 

5/2/01 7.92 2.7 11.3 1.72 5.16 138 

5/17/01 6.2 3.0 8.7 2.77 0 110.1 

6/14/01 6.37 2.9 11.4 6.36 121 135 

6/14/01 6.09 3.0 11.6 2.45 16 65 

7/16/01 6.57 2.7 20.8 4.59 495 118 

1 8/28/01 5.91 3.0 18.8 9.55 228 191 

10/2/01 7.08 2.9 19.8 5 .8 63 193 

10/24/01 6.20 3.5 13.3 0 .79 17 165 

6/4/02 2.61 8.0 12.31 0.92 i 518.8 

8/15/02 2.94 5.0 21.9 6.96 9 575 
10/22/02 1.99 15.5 1.31 [~ .;..~-.: 7-rJ . ., . 524.8 

KEECO 
5/2/01 7.19 2.6 7.9 0 355 144 

5/17/01 6.41 2.9 10.8 1.44 13 153.9 

6/14/01 5.87 2.9 10.6 3 222 85 

6/14/01 5.42 3.0 8.9 3.42 21 94 

7/16/0 1 6.02 2.5 21.3 2.66 238 126 

9 8/28/01 6.54 3.0 21.4 8.04 5 491 

10/2/01 6.64 2.9 17.2 1.54 37 0 

10/24/01 6.54 3.1 4.5 0.56 76 175 

6/4/02 2.8 5.7 14.06 5.89 
.. 

599.7 

8/15/02 2.95 5.2 21.3 7.31 25 580 
10/22/ ' 

li(ljj,.':'W<I< •. ,. ' 'fl,f")f.!, • ' 
,._ 

5/2/01 6.6 2.4 11.5 1.62 10 470 

5/17/01 7.52 2.8 14.9 3.12 0 137.2 

6/14/01 6.68 2.9 10.8 7.88 4 400 

6/14/01 ' , , . 
7/16/01 8 2.6 25.8 9.07 0 300 

3 8/28/01 3.81 3.4 20.8 8 .54 14 536 

10/2/01 6.92 3.1 19.7 3.68 24 0 

10/24/01 7.17 3.4 1.0 3.70 7 405 

6/4/02 5.25 2.9 13.12 10.5 489.4 

8/15/02 7.45 2.9 24.8 7.58 12 265 

UNR 10/22/02 5.85 3.5 0.31 11:"c<,:, ---, 7R0,9 

5/2/01 10.05 2.4 11 4. 73 10 113 
~'7/01 
6/14/01 , . , I • ' . • , • ' 

I 
6/14/01 . . ., . - . ~- • , • · i-.1.'i · _ . . . 
7/16/01 ' _ · , . • . . . , • · . 

8 8/28/01 • -•s--

10/2/01 - 3.2 19 4.6 -10 0 
10/24/01 . . • . . , -· · ~ _ 

6/4/02 9.08 2.7 13.55 10.83 "•"' -•~_--;-_ 324.4 
8/15/02 ,._.,_,~.%~,-f&!~tli!' 1~ ' \t ' ,,._'J ';,,,,, .... ,-f""e~;~ :,,,-~_.,,7,r, . 

lU/22/0i 8.45 3.2 2. 75 -'/O• • ,·w,"'• ">0 ' ~ , r , 185. 7 

\j-~ 



Appendix C 

Applicable South Dakota Water Quality Criteria 



South Dakota Water Quality Criteria for a cold water marginal fish life propagation water. (Section 74:5 I :01 :46) 

Unionized ammonia ni trogen <0.02 ml!,/L 30-day average 
as N applicable 

Daily maximum criterion in mg/L 

Dissolved oxygen >5.0 mg/L 
Undisassociated hydrogen <0.002 rng/L 
sulfide 
pll >6.5-<8.8 units Sec section 74:51 :0 I :07--no change in receiving water greater than 

0.5 units 
Total suspended solids <90 mwL JO-day average 

<158 mg/L Dai ly maximum 
Temperature <75 op Sec section 74:5 1 :0 I :3 !--no temp change over spawning beds,< 

4 °F change 

Efnuent limitations for discharges to trout fishery waters. (Section 74:51 :01 :32) 

Suspended solids <10 mg/L 24-hr composited sample 
<17.5 mg/L Grab sample maximum 

BODS < 10 mg/L 24-hr composited sample 
<17.5 mg/L Grab sample maximum 

Criteria for limited contact recreation waters. (Section 74:51 :0 I :5 I) 

Dissolved oxygen >5.00 mi:/L 
Geometric mean based on a minimum of fi ve samples obtained 
during separate 24 
hour periods for any 30-day period, and they may not exceed this 
value in more than 

Fecal coliform <1,000 /I00mL 20 percent of the samples examined in this same JO-day period 
(May I-Sept 30) <2,000 /I00mL in any one sample 

Criteria for irrigation waters (Section 75:51 :01 :53) 

Conductivity at 25°C <2,500 umhos/cm 30-day average 
<4,375 umhos/cm Dai ly maximum 

Sodium adsorption ratio <10 [Na+]/sqrt(([Ca+2] + [Mg+2))/2) all in mcq/L 

Criteria for fish a nd wildlife propagation , recreation, and stock watering (Section 74:5 I :01 :52) 

Total alkalinity as CaCO3 <750 mg/L 30-day average 
<1313 mg/L Daily maximum 

Total dissolved solids <2500 mg/L 30-day avera_ge 
<4,375 mg/L Daily maximum 

Conductivity at 25 °C <4,000 umhoslcm 30-day avcral!C 
<7,000 umhoslcm Daily maximum 

Nitrates as N <50 ml?IL 30-day avcra_ge 
<88 mg/L Daily maximum 

pH >6.0 · <9.5 llnitS Sec section 74:51 :01 :07--no change in receiving water greater 
than 0.5 units 

TPH <10 mg/L Sec section 74:5 1 :0 I: I 0--Cannot impart a visible film or sheen on 
the surface of the water or adjacent shoreline 

Oil and Grease < 10 mg/L Sec section 74:51 :0 I: I 0--Cannot impart a visible film or sheen on 
I the ~11rfacc of the water or adiacent shore! inc I 

C-1 
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pH >6.5-<8.8 units Sec section 74:51 :0 I :07--no change in 
receiving water greater than 0.5 units 

Conductivity at 25C <2,500 umhos/cm 30-day average 
<4,375 umhos/em daily maximum 

Temperature <75 OF Sec section 74:51 :0 I :3 1--no temp change over 
spawning beds, <4 °F change 

dissolved oxygen >5.0 mg/L 
Total alkalinity as CaCO3 <750 mg/L 30-d:iy average 

< 1313 mg/L daily maximum 
Total Dissolved Sol ids <2500 mg/L 30-day average 

<4,375 mg/L daily maximum 
Suspended Solids < 10 mg/L 24-hr composited sample 

<17.5 mg/L Grab sample maximum 
Sodium adsorption ratio < 10 (Na 1 ]/sqrt(((Ca+2] + (Mg+2))/2) all in meq/L 
un-ionized ammonia nitrogen as N <0.02 mg/L 30-clay average 

< I. 75 times the applicable mg/L daily maximum 
criterion in Appendix A 

Nitrates as N <50 mg/L 30-day average 
<88 mg/L daily maximum 

Undisassociatcd hydrogen sulfide <0.002 mg/L 
BOD5 <10 mg/L 24-hr composited sample 

<17.5 mg/L Grab sample maximum 
<1,000 /I00mL geometric mean based on a minimum of 5 

samples obtained during separate 24-hour 
periods for any 30-day period, and they may 
not exceed this value in more than 20% of the 
samples examined in this same 30-day period 

Fecal Coliform (May I-Sept 30) <2,000 /I 00mL in any one sample 
TPII < 10 mg/L Sec section 74:51 :0 I: I 0--Cannot impart a 

visible film or sheen on the surface of the 
water or adjacent shoreline 

Oil and Grease < 10 mg/L Sec section 74:51 :0 I: I 0--Cannot impart a 
visible film or sheen on the surface of the 
water or adjacent shoreline 

C-2 



Dissolved Concentrations Parameter Acute Chronic 

Arscn ic ( ug/L) 360 190 

Cadmium (ug/L) 17 l J 

Chromium (Ill ) 1708 2 554 I 9 

Chromium (VI) 15 10 

Copper (>.1 .l _17 I ,o 

Cyanide (weak acid dissociable) (ug/L) 22 5.2 

Lead 28 1 4 
10.9 1 11 

Mercury 2. 1 0.012 based on dissolved cone (for acute) 
and tot-rec for chronic 

Nickel 4569 s I 508 I 12 

Selenium 20 s 

Silver J 7.4 6 

Zinc :no 1 I JJ8 I I) 

1-lardncss (in mg/L CaC03) 
use 25 mg/ Las a minimum 
use 400 mg/Las a maximum 

Concentration is a function of hardness, according to the equations: 
Acute: Chronic: 

1( I. I 36672-(LN(Hardncss)*O.O41838))*EXP(l. I 28*(LN 
( H ardness))-3.828) 

2O.3 I 6*EXP(O.8 I 9*(LN(Hardness))+3.688) 
3O.96*EXP(O.9422*(LN(Hardncss))- l .464) 
4( 1.462O3-(LN(l-lardness)*O. 145712))*EXP( I .273*(LN 

(Hardness))-1.46) 
5O.997*EXP(O.846*(LN(Hardness))+ 3.3612) 
6O.8S*EXP( I .72*LN(Hardncss)-6.52) 
7O.978*EXP(O.8473*(LN(Hardness))+O.86O4) 

s ( 1.101672-LN(Hardness)*0.04 I 838))*EXP(O.7852 • 
(Hardness))-3.49) 

9 O.86*EXP(0.8 I 9*(Hardncss))+ 1.561 ) 
10 O.96*EXP(O.854S*(LN(Hardncss))- 1.465) 
11 ( I .462O3-( LN(Hardncss)*O. I 45712))*EXP( 1.273*(LN 

( Hardncss))-4.7O5) 
12 O.997*EXP(O.846*(LN(Hardncss))+ 1.1 645) 

u 0.986*EXP(O.8473*(LN(Hardness))+0 .7614) 
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Appendix D 

Acid-Base Accounting Results for Multicell Treatability Study 



............ ..., • -"" •u-ua., ... rl.1o.AVUIJllll2 .l',.l:3Ull3 IVI JTIUllU.,1:11 I 1.:::4lclUIJl {Y .:>lutJV 

Vendor Cell Sample ID Sample Paste Acid Potential Neutralization Acid/Base NP:AP Sulfur, Hot Sulfur, Sulfur, HN03 Sulfur, Sulfur, 
Name Date pH (f CaC03/ Potential Potential Water HCl Extractable Residual Total 

(su) 1000n (fCaC03 (f CaC03/ Extractable Extractable (%) (%) (%) 
/ 1000 T) 1000 T) (%) (% ) 

OOUE-TW0202-N-1026 10/26/00 2.4 47 IU -47 0.02 0.68 0.22 I.II 0.16 2. 17 
OOGE-T\1/0204-N-1028 10/28/00 2.5 70 IU -70 O.ot 0.61 0.20 1.89 0.15 2.85 

=~ OOGE-TW0206-N-1029 10/29/00 2.6 55 IU -55 0.02 0.58 0.19 1.38 0.20 2.35 
'JOGE-TW0208-N-I03 l 10/31/00 2.4 41 lU -41 0.02 0.68 0.14 1.00 0.17 1.99 
OOGE-T\1/0208-D-103 1 10/31/00 2.3 59 1 U -59 0 .02 0.72 0.12 1.59 0.17 2.60 
OOGE-1W0602-N-1025 10/25/00 4 .3 24 3 -22 0.13 0.27 0.07 0.53 0.18 I.OS 

Control 
6 OOGE-'IW0604-N-1026 10/26/00 2.5 34 IU -34 0 .03 0.64 0.10 0.87 0.12 1.73 

OO'JE-TW0606-N-I 028 10/28/00 3.7 38 IU -38 O.o3 0.54 0.05 U 1.09 0.14 1.77 
OOGE-TW0608-N-I 030 10/30/00 24 49 IU -49 0.02 0.64 0.15 1.19 0.24 2.22 
OOGE-TWI 002-N-1026 10/26/00 2.3 71 J U -7 1 0.01 0.64 0.2 1 1.74 0.31 2.90 

CJ OOGE-TWI002-D-1026 10/26/00 2.4 87 J U -87 O.ot 0 .56 0.39 2.09 0.30 3.34 
JO OOGE-TW1004-N-1027 10/27/00 3.7 32 l U -32 0.03 0.42 0.08 0.81 0 .12 1.43 ,__, 

OOGE-TW1 006-N-1029 10/29/00 2.6 52 1 U -52 0.02 0.60 0. 18 1.28 0.21 2.27 
OOGE-TW!008-N-1031 10/31/00 2.4 62 l U -62 0.02 0.49 0.29 1.48 0.20 2.46 
OOGE-TW0402-N-1026 10/26/00 2.1 67 J U 4 ..... -67 O.ot 0.41 0.33 1.60 0.24 2.56 
OOGE-TW0404-N-1026 10/26/00 2.1 70 l U -70 O.oI 0.61 0.15 1.80 0.29 2.85 
OOGE-'JW0702-N-1026 10/26/00 2.2 59 JU -59 0.02 0.76 0.11 1.45 0.34 2.66 
OOGE-TW0704-N-!028 10/28/00 2.6 130 JU -130 0.01 0.83 0.15 3.57 0 .52 5.07 

7 OOGE-TW0704-D-I 028 10/28/00 2.8 42 IU -42 0.02 0.57 0.14 0.93 0.27 1.91 

PR OOGE-TW0706-N-1029 10/29/00 2.4 56 JU -56 0 .02 0.75 0 .15 1.44 0.20 2.54 
OOGE-TW0708-N-l 104 11/4/00 3.2 25 IU -25 0.04 0.54 0.06 0.58 0.15 1.33 
OOGE-TW, 202-N-1026 10/26/00 2.5 85 JU -85 0.01 0.43 0.19 2.24 0 .28 3.14 
OOGE-TWl 202-D-1026 10/26/00 2.4 69 IU --69 0.01 0.60 0.18 1.75 0.29 2.82 

12 OOGE-TIVl 204-N-I 027 10/27/00 --- 3.1 30 IU -30 O.o3 0.49 0.06 0.66 0.24 1.45 
OOGE-rw 1206-N-I 029 10/29/00 3.4 33 IU -33 0.03 0.43 0.12 0.75 0 .17 1.47 
OOGE-TWl208-N-!03 1 10/31/00 2.6 41 JU -41 0.02 0.66 0.12 1.02 0.18 1.98 

T • tons U • result belc 11,• reporting l mit sho"'"" 



---- - - - --- - - -- - - - - --- -- - - ----- - - -- -- -- - ------ - ' - - - ' - · . 
Vendor Cell Sample ID Sample Paste Acid Polenlial Neutralization Acid/Base 1'P:AP NA Sulfur, S ulrur, S ulfur, Sulfur, Sulfur. 
Name Date pH (T C aC03/ Potential Potential Hot Water HCI H.N03 Residua l T otal 

(su) 1000n (T CaCO3/ (TCaCO3/ Extractable Extractable Extractable (%) (%) 
1000 T) 1000n (%) (%) (%) 

OOGE-1W0I02-N-1026 10/26/00 2.5 34 I U -34 0.03 0 .68 0.10 0.81 0.17 1.76 
1 OOGE-1W0104-N-1028 10/28/00 2.6 62 IU -62 0.02 0.62 0.24 1.54 0.20 2.60 

OOGE-1W0106-N-1029 10/29/00 3.2 24 I U -24 0 .04 0.49 0.06 0.57 0.13 1.25 
KEECO OOGE-1W0108-N-1031 10/31/00 2.4 36 I U -36 0.o3 0.72 0.14 0.83 0.19 1.88 

OOGE-1W0902-N-1026 10/26/00 2.7 39 IU -39 0.03 0.56 0.11 0.96 0.19 1.82 

9 
OOGF.-1W0904-N-0101 1/1/00 2.6 38 l U -38 0.03 0.60 0.1 I 0.95 0.14 1.80 
OOGE-1WU906-N-1029 10/29/00 3.1 29 I U -29 0.03 0.55 0 .10 0.70 0.13 1.48 
OOGE-1W0908-N-1031 10/31/00 2.6 36 lU -36 0.03 0.62 0.08 0.93 0.14 1.77 

t/ OO<, E-1W0302-N- 1025 10125/00 2.5 33 lU -33 0.03 0.43 0.13 0.79 0.14 1.49 
I 

~ 
3 -OOOE- rwo306-N-I 029 10/29/00 2.4 44 l U -44 0.02 0.70 0.10 1.20 0.12 2.12 

OOGE-1W0308-N-1031 10/31/00 2.3 57 lU -57 0.02 0.61 0.24 1.40 0.17 2.42 
UNR OOGE-TW0802-N-1026 10/26/00 2.2 80 J U -80 0.ot 0.67 0 .18 2.08 0.30 3.23 

8 
10GE-1Wl)804-N- l 027 10127/00 2.8 38 l U -38 O.Q3 0.40 0.18 0.89 0.13 1.60 
OOGE-1W0806-N-1029 10/29/00 3.4 31 I U -31 0.03 0.58 0 .06 0.73 0.20 1.57 
OOGE-'IW 0SOS-N-1030 10/30/00 2.3 49 IU -49 0.02 0.53 0.19 124 0.15 2.11 
OOGFIW0502-N-I 025 10/25/00 5.3 30 9 -21 0 .30 0.36 0.06 0.76 0.1 4 1.32 -· GOGE-1W0504-N-1027 10/27/00 2.4 51 IU -51 0.02 0 .71 0 .19 1.25 0.19 2.34 

5 OOGE-1W0504-D-1027 10/27/00 2.3 64 IU -64 0.02 0.60 0.13 1.65 0.26 2.64 
0OGE-1W0506-N-1029 10/29/00 2.4 49 lU -49 0.02 0.64 0.13 1.32 0.13 2.22 

MT1 OOGE-1W0508-N-1031 10/31/00 2.5 41 I U -41 0.02 0.72 0.07 1.06 0.17 2.02 
OOGE-TWI 102-N-1026 10/26/00 3.8 37 12 -25 0.32 0.41 0.14 0.90 0.15 1.60 

11 
OOGE-TWl 104-N-1027 10/27/00 3 30 I U -30 0.03 0.44 0.12 0.69 0 .14 1.39 
O0GE-1Wl 106-N-1029 10/29/00 3.2 30 2 -28 0.o7 0.42 0.10 0.67 0.20 1.39 
OCGE-TWI 108-N-1030 10/30/00 3.1 26 I U -26 0.04 0.58 0.12 0.57 1.41 




