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EXECUTIVE SUMMARY 

A Trial Burn test program consisting of three runs performed under identical test conditions 

was conducted on the Submerged Quench Incinerator (SQI) located at the Rocky Mountain 

Arsenal (RMA) in Adams County, Colorado from 10-12 June 1993. This test program 

followed the approved Trial Burn Plan (submitted September 1992) and subsequent 

revisions. The oversite groups witnessing the test runs consisted of the U.S. Environmental 

Protection Agency (EPA), Region VIII; Colorado Department of Health (CDH); Entropy; 

Camp Dresser & McKee (CDM); and the Independent Technical Oversite (ITO) 

representative, Fluor-Daniel. 

A summary of the operating parameters and results from the three tests conducted during 

the Trial Burn is provided in Table ES-1. The SQI was in compliance with federal and state 

guidelines for destruction and removal efficiency (DRE), particulate, hydrogen chloride 

(HC1), and carbon monoxide (CO) emissions while processing a maximum rate of 179.9 

lb/min (18 gpm) of 100% Basin F liquid at an average incinerator temperature of 1835°F. 

In order to determine the destruction and removal efficiency of the SQI, the Basin F liquid 

was spiked with two principal organic hazardous constituents (POHCs). A DRE > 99.9990% 

was demonstrated for monochlorobenzene and > 99.9988% was demonstrated for carbon 

tetrachloride. Both results are better than the minimum regulatory requirement of a DRE 

> 99.99%. 

Particulate emissions averaged 0.0214 gr/dscf (corrected to 7% 02) and 0.0320 gr/dscf 

(corrected to 12% C02). Both values are below the regulatory limits of less than 0.08 

gr/dscf (corrected to 7% 02) and less than 0.10 gr/dscf (corrected to 12% C02). HC1 

emissions averaged 0.229 lb/hr (>97.9% removal), well below the 4 lb/hr regulatory limit. 

The CO hourly rolling average was 51.5 ppm, less than the regulatory limit 100 ppm. 
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Stack sampling for volatile organics, semivolatile organics, pesticides, dioxins/furans, metals, 

and hexavalent chromium was performed. Process sampling for the waste feed, POHCs, 

makeup water, caustic, and brine was also performed. All data presented have passed the 

rigorous quality assurance and quality control (QA/QC) defined in the Trial Burn Plan. 

The SQI is currently operating under interim conditions, defined in Table ES-1, that were 

formally approved by EPA Region VIII in their letter to the Army (Ref: 8HWM-FF). The 

interim conditions were based upon the demonstrated results of the second mini-burn test, 

conducted 20-25 May 1993. These are conservative values that will remain in effect until 

the proposed operating conditions contained in Table 9-1 of this Trial Burn Report have 

been approved. 
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SECTION 1 

SUMMARY 

1.1  INTRODUCTION 

A Trial Burn program was conducted on the Submerged Quench Incinerator (SQI) located 

at the Rocky Mountain Arsenal (RMA or the Arsenal) from 10-12 June 1993. The SQI is 

designed to thermally destroy the organic components found in Basin F liquid. The SQI 

employs a single-stage combustion process for incineration of liquid wastes. The combustion 

chamber has a downfired 30 million Btu/hr natural gas burner. Combustion gases are 

pushed through a brine solution at the bottom of the combustion chamber, which quenches 

the gas temperature to approximately 200° F. Flue gas is treated by a pollution control 

system that removes particulate and neutralizes acid gases. 

Trial burn activities were performed by the SQI Operations Team. WESTON was 

contracted to provide technical direction to the Operations Team and to provide sampling 

and laboratory analysis for the Trial Burn. A summary of the test runs is given below: 

• Test Run 1:   10 June 1993 from 0745 - 1552. 
• Test Run 2:   11 June 1993 from 0710 - 1341. 
• Test Run 3:   12 June 1993 from 0756 - 1440. 

12 BACKGROUND 

The SQI technology was selected by the Department of the Army (Army) for remediation 

of Basin F liquids at RMA RMA is located approximately 10 miles northeast of downtown 

Denver and immediately north of Stapleton Airport in Adams County, Colorado. Figure 

1-1 shows the RMA site location and the surrounding Denver area. 

MK01\RPT:05189008.001\sl 1-1 08/25/93 



1       0      1 

Scale in Miles 

RMARJS'A-WDM-'gt 

FIGURE 1-1  SITE LOCATION MAP - 
ROCKY MOUNTAIN ARSENAL 

1-2 



September 1993 

RMA was established in 1942 to manufacture chemical weapons and conventional munitions 

for World War II. After the war, a portion of the manufacturing facility was leased to 

private industry for the production of herbicides and insecticides. From 1947 until 1982, 

industrial chemicals were manufactured at RMA. In addition, between 1953 and 1957, 

RMA was used for the production of GB nerve agent. Munitions continued to be filled with 

GB at the Arsenal until approximately 1969. In the 1970s, the primary mission of RMA was 

the disposal of chemical warfare material, mustard agent, explosive components, and the 

destruction of the GB agent by caustic neutralization and incineration. The current mission 

of RMA is contamination cleanup; there is no operational military mission. Over the years, 

wastes from the military and industrial operations have been disposed of in accordance with 

standard engineering practices in existence at the time. These disposal practices have 

resulted in the contamination of soil and groundwater. 

In 1956, Basin F, a lined evaporative pond, was constructed in the northern part of RMA 

(Figure 1-2). Basin F had a surface area of 92.7 acres and a capacity of approximately 243 

million gallons (MG). The basin was created by the construction of a dike around a natural 

depression and was lined with a 3/8-inch asphalt membrane. An earthen blanket 

approximately 1 foot thick was placed on top of the membrane. Wastes were conveyed to 

the basin from the manufacturing facilities through an underground industrial sewer 

constructed of vitrified clay pipe. It was subsequently discovered that the liquids in Basin 

F contained hazardous organic and inorganic constituents. 

In 1986, the Army, Shell Oil Company (Shell), and the U.S. Environmental Protection 

Agency (EPA) Region VIII agreed to undertake an accelerated remediation to contain the 

liquid and contaminated soils in and under Basin F pursuant to the Comprehensive 

Environmental Response, Compensation, and Liability Act of 1980 (CERCLA). This 

remediation has been addressed in two parts. The first part of the Basin F Interim 

Response Action (IRA), which has been completed, included the removal of Basin F liquid 

to storage tanks and a double-lined surface impoundment (Pond A) and the removal and 

stockpiling of soil and sludge to a double-lined waste pile, which was subsequently capped. 
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The second part of the IRA calls for treatment of the Basin F liquid contained in the three 

storage tanks and Pond A. The Army selected a Submerged Quench Incinerator (SQI) as 

the preferred treatment method. 

In May 1990, the Army issued the Final Decision Document for Basin F Liquid Treatment. 

The recommended treatment concept included a SQI with a venturi/packed tower scrubber 

for Basin F liquid. The SQI is manufactured and marketed by T-Thermal, Inc. of 

Conshohocken, Pennsylvania. 

Construction of the SQI facility was completed in December of 1992. Following two months 

of rigorous systems checks, refractory dry-out began in early March 1993. Surrogate testing, 

using various concentrations of water, sodium chloride, sodium sulfate, ammonium chloride 

and methanol, was completed in late April 1993. Hazardous waste operations with varying 

concentrations of Basin F waste and water solutions followed, with two mini-burn tests using 

50% and 100% Basin F waste conducted in May 1993. Both mini-bum tests demonstrated 

a DRE greater than 99.99%, and confirmed the effectiveness and safety of the incinerator 

in treating Basin F liquid. Mini-burn test summaries are contained in Appendix A3. 

1.3  OBJECTIVES OF THE TRIAL BURN 

Trial Burn objectives listed below were defined in order to establish criteria for the 

acceptance of the SQI and determine conditions to be maintained during routine operations. 

Demonstrate a contaminant destruction and removal efficiency (DRE) of at 
least 99.99% for each of the principal organic hazardous constituents 
(POHCs), monochlorobenzene and carbon tetrachloride. 

• Demonstrate a minimum hydrochloric acid (HC1) removal of 99% with the 
selected air pollution control devices, or less than 4 pounds per hour of HC1 
emissions. 
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Demonstrate a maximum paniculate emission of less than 0.08 grains per dry 
standard cubic foot (gr/dscf) corrected to 1% oxygen, and less than 0.10 
gr/dscf corrected to 12% C02. 

1.4 DOCUMENT ORGANIZATION 

This report contains the information recommended in the document entitled Guidance on 

Setting Permit Conditions and Reporting Trial Bum Results (EPA/612/6-89/019), January 

1989, and has been organized into the following nine sections: 

Section Title 

1 
2 
3 
4 
5 

Summary 
Process Operation 
Sampling and Monitoring Procedures 
Analytical Procedures 
Test Results 

6 
7 
8 

Quality Assurance Summary 
Visits and Audit Summary 
Closure 

9 Conclusions 
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SECTION 2 

PROCESS OPERATION 

2.1  GENERAL OVERVIEW OF THE PROCESS 

The SQI is composed of three main processing areas: 

• Waste Feed System 
• Submerged Quench Incinerator 
• Flue Gas Treatment and Emissions Control 

A block diagram of the process flow is provided in Figure 2-1. A discussion of the process 

is provided in the following subsections. 

2.1.1 Waste Feed System 

The function of the waste feed system is to transfer Basin F liquid and any wastewater 

(residual process water from decontamination, outdoor/indoor sumps, purge water, etc.) to 

the SQI combustion chamber. There are approximately 10.5 million gallons (MG) of Basin 

F liquid stored in Pond A and storage tanks TK-101, TK-102 and TK-103. During the Trial 

Burn, 100% Basin F liquid was transferred from storage tank TK-102 into two 14,000-gallon 

capacity day tanks (TK-105 and TK-106) located adjacent to the SQI building. Wastewater 

was not blended into the Basin F liquid for Trial Burn testing. From the day tanks, Basin 

F liquid was pumped to injection nozzles and fed directly into the SQI. 

2.1.2 Submerged Quench Incinerator 

The function of the SQI is to thermally oxidize and destroy the organic components 

contained in Basin F liquid. The SQI is designed to operate continually utilizing a fully 

automated control system operated from the main control room. Waste feed and burner 

interlocks maintain the incinerator within design parameters and operating conditions. 
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Supplementary fuel (natural gas) is fed to a LV-24 burner to heat the SQI chamber. The 

LV-24 burner has a 30 million btu/hr capacity. Combustion air to the burner and 

incinerator is supplied by a 600-horsepower combustion air blower. A 250-horsepower 

compressor supplies the atomizing air necessary for the waste feed injector nozzles. The 

incinerator combustion chamber is lined with refractory brick and is designed to operate at 

approximately 1,900°F with a 2-second retention time. The entire system is operated under 

positive pressure. Basin F liquid, atomizing air and secondary air are injected into the flame 

zone just below the down-fired burner. 

The Basin F liquid contains a high concentration of salts and inorganics. Molten salts are 

formed in the incineration process because of the high operating temperatures. Molten salts 

flow down the walls of the combustion chamber and into the quench tank located below the 

combustion chamber. Combustion gases pass through a downcomer into the quench tank. 

The cooled gases exit through the quench separator. 

Makeup water and caustic are added to the SQI quench tank to control tank level, pH and 

temperature. Softened makeup water from process water storage tank TK-203 is supplied 

by domestic water pumps. A dilute caustic solution is stored in tank TK-205 to provide pH 

control of both the quench tank and scrubber systems. The blowdown rate is controlled by 

the total dissolved solids (TDS) content of the quench liquid. The blowdown rate is based 

upon a specific gravity setpoint in the Process Monitoring and Control System (PMCS), 

which is input from the control room operator (CRO). 

The blowdown brine solution, consisting of approximately 20% (by weight) dissolved salts 

and some residual heavy metals, is transported off-site where the metals are removed and 

recycled to a smelter. The residual solution is discharged in compliance with a NPDES 

permit. At the SQI, a brine-handling system was installed to provide on-site storage and 

transfer facilities for the brine liquid. Two 42,000-gallon storage tanks are designed to store 

two days of brine production using a blowdown rate of 27 gpm. The storage tanks operate 

in parallel on a batch basis. One tank is used to fill tank trucks in the brine loading area 
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while the other tank is receiving brine from the incinerator process. The tank trucks 

transfer brine to railcars, which transport the brine to a permitted off-site metals recycle 

facility. 

2.1.3 Flue Gas Treatment and Emissions Control 

The function of the venturi is to remove particulate from the incinerator exit gases. The 

function of the packed tower scrubber is to neutralize the acid vapor component of the 

combustion gas with a caustic solution. 

Differential pressure and recycle flowrate across the venturi throat are monitored and 

controlled to maintain proper particulate removal. The liquid flow into the throat of the 

venturi is provided by redundant recycle pumps (P-203A/B). 

The packed tower scrubber is a vertical, cylindrical tower which uses a caustic solution 

(sodium hydroxide, NaOH) as the neutralizing agent. The scrubber system consists of 

pumps P-203A/B, an absorber section, a mist eliminator to remove water droplets from the 

flue gases and an exhaust stack. Makeup water to the scrubber is required to maintain level 

due to evaporation and liquid blowdown to the quench/separator system. 

A continuous emissions monitoring (CEM) system is provided to monitor the gaseous 

emissions leaving the stack and to transmit signals from the CEM analyzers back to the 

PMCS in the main control room. The oxygen analyzer's signal is used to control combustion 

air flow into the SQI chamber. The carbon monoxide analyzer's signal is averaged by the 

PMCS to update a rolling hourly average. The CEM is an extractive type system designed 

to measure the following seven constituents of the stack emissions: 

Oxygen (02) 
Carbon Dioxide (C02) 
Carbon Monoxide (CO) 
Hydrochloric Acid (HC1) 
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Nitrogen Oxides (NOx) 
Sulfur Dioxide (S02) 
Total Hydrocarbons (THC) 

Table 2-1 presents a summary of the CEM equipment. The PMCS uses the signals from the 

02 and CO analyzers to compare with approved ranges for waste feed shutoff values. 

2.2  PROCESS OPERATION DATA 

The process data represent the average values for the parameters measured during the 

designated test periods. A summary of the pertinent operational data collected during the 

Trial Burn test program is presented in Table 2-2. The data were extracted from the PMCS 

Daily Reports and control room operator logs. The raw data collected during the Trial 

Burn tests are presented in Appendix A (Subsections A. 1.1 through A1.5). 

2.2.1 Process Measurement Methods 

The process data from the Trial Burn program were collected using the following field 

instruments: 

Waste Feedrate - The Basin F feedrate was monitored using a Micro-Motion 
flow transmitter (FIT-04A). The 4-20mA output signal was converted into an 
equivalent 0-300 lb/min signal, transmitted to the PMCS and averaged on a 
hourly basis. Calibration data sheets are provided in Appendix A.2.3. 

Process Gas Temperatures - Gas temperatures were measured using "R" and 
"J"-rype thermocouples located throughout the gas stream. The SQI chamber 
temperature is the numerical average of three thermocouples (TE-34A/B/C). 
The average chamber temperature is transmitted to the PMCS and averaged 
on a hourly basis. Calibration data sheets are provided in Appendix A2.3. 

Process Gas Pressures - SQI chamber pressure was determined using a 
Rosemount pressure transmitter (PIT-31). The 4-20mA output signal was 
converted into an equivalent 0-10 psig signal, transmitted to the PMCS and 
averaged on a hourly basis. 
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Table 2-2 

Summary of Operating Parameters During the SQI Trial Burn 

Day#l 
1fll Imti* 

Day #2 
11 June 

Day#3 
12 June 

Waste Feedrate 171.1 lb/min 176.9 lb/min 179.9 lb/min 

SQI Chamber Temperature 1842°F 1831°F 1835°F 

Residence Time 2.81 sec 2.67 sec 2.68 sec 

Oxygen 3.37% 3.74% 3.40% 

CO Hourly Rolling Average 49.5 ppm 47.4 ppm 57.6 ppm 

Quench pH Field = 5.0 
PMCS = 5.6 

Field = 5.25 
PMCS = 6.00 

Field = 5.19 
PMCS = 6.20 

Scrubber pH Field = 5.7 
PMCS = 6.0 

Field = 6.07 
PMCS = 6.07 

Field = 5.48 
PMCS = 5.37 

Venturi Recycle Flowrate 128.9 gpm 125.4 gpm 125.9 gpm 

Venturi Differential Pressure 90" w.c. 90" w.c. 90" w.c. 

L/G Ratio 11.6 gal/kcf 10.8 gal/kcf 10.8 gal/kcf 

Scrubber Recycle Flowrate 295.6 gpm 280.7 gpm 280.9 gpm 

Natural Gas 433 scfm 445 scfm 435 scfm 

Total Combustion Air 6,582 scfm 7,163 scfm 7,107 scfm 

SQI Chamber Pressure 3.97 psig 3.94 psig 4.00 psig 

Quench Density 1.19 sgu 1.19 sgu 1.19 sgu 

Carbon Dioxide 10.14% 9.74% 10.29% 

Total Hydrocarbon 5.53 ppm 9.61 ppm 5.06 ppm 

Nitrogen Oxides 119.2 ppm 142.0 ppm 130.7 ppm 

Sulfur Dioxide 20.7 ppm 1.13 ppm 145 ppm 

Hydrogen Chloride 1.74 ppm 2.07 ppm 3.70 ppm 

Carbon Tetrachloride Feedrate 6.90 Ib/hr 8.66 lb/hr 8.79 lb/hr 

Monochlorobenzene Feedrate 8.66 lb/hr 8.98 lb/hr 8.79 lb/hr 
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Liquid Flowrates - Venturi and scrubber recycle flowrates are determined 
using Rosemount differential pressure transmitters (FIT-60 and FIT-65 
respectively). Pressure drop across an orifice plate is converted into a flow 
signal (gpm), which is transmitted to the PMCS and averaged on a hourly 
basis. Calibration sheets are provided in Appendix A.2.3. 

POHC Injection Rates - The two POHCs used during testing, 
monochlorobenzene and carbon tetrachloride, were purchased in pure form 
and injected into the waste feed stream through metering pumps. The 
injection rates were determined by differential weight loss over time using 
certified weigh scales. The weight and time of each POHC drum was 
manually recorded every 15 minutes during Trial Burn testing. Raw data 
sheets and the injection rate calculations are attached in Appendix A. 1.4. A 
schematic of the POHC injection system is shown in Figure 2-2. 

Stack Emissions - The stack emissions were measured using an extractive-type 
CEM system. The CEM system components are fully described in Section 7 
of the Trial Burn Plan. A formal Performance Specification Test program 
was conducted according to 40 CFR 60, Appendix B, for the oxygen and 
carbon monoxide analyzers prior to the Trial Burn (between April 6-22,1993). 
A strip chart recording for 02, C02 and CO during each test run is provided 
in Appendix A. 1.10 and is used as a comparison to the hourly averages 
calculated by the PMCS and reported in the Daily Reports. 

2.3  DEVIATIONS FROM TRIAL BURN PLAN 

A summary of the deviations from the Trial Burn Plan is presented in the following 

subsections. 

2.3.1 Process Sample Volumes 

In order to have an adequate volume of liquid waste and brine samples, the sample volumes 

defined in Tables 5-1 and 5-6 of the Trial Burn Plan were increased from 100 ml to 1,000 

ml. The sample volumes defined in Tables 5-4 and 5-5 of the Trial burn Plan for makeup 

water and caustic were increased from 100 ml to 500 ml. All grab samples were composited 

at the end of each test run. 
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2.3.2 Sample Preservation 

To preserve the integrity of the sample matrices, preservatives were not added to either the 

liquid waste or caustic samples. Additionally, the cyanide and sulfide samples for the brine 

were not pH adjusted due to the large amount of caustic required to make the adjustment. 

2.3.3 Liquid Waste Audit Requirements 

Per request by the EPA during the Trial Burn, the sample type stated in Table 6-7(a) of the 

Trial Burn Plan was changed from grab to composite for the following parameters: semi- 

volatiles, pesticides, dioxin/mrans, metals, sulfur and total halides. 

2.3.4 Performance Evaluation Samples 

The EPA provided two Performance Evaluation (PE) samples as an audit of the analytical 

methods used by the laboratory. One PE sample was characteristic of the liquid waste feed 

and the other sample was characteristic of the brine. The EPA did not provide samples 

which were spiked for dioxin/furan, heating value, ash content, pH, TSS or TDS. Therefore, 

these parameters are not reported in the summary tables in Section 7. 

2.3.5 Pesticide Surrogates 

Several substitutions were made to the pesticide surrogates defined in Tables 11-5 and 11-6 

of the Trial Burn Plan. Inadvertently, the analytical laboratory used routine in-house spiking 

solutions containing matrix spike compounds different from those defined in the original 

plan. With respect to the Trial Burn objective to determine the absence or presence of 

organophosphorous pesticides in Basin F liquids, no adverse effect to useability is presented 

by the use of the alternate list of spiking compounds for surrogate and matrix spike analysis. 

Revisions to Tables 11-5 and 11-6 of the Trial Burn Plan are presented in Tables 6-5 and 

6-6. Further discussion of the pesticide surrogate substitutions is provided by the Quality 

Assurance Summary in Section 6. 
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SECTION 3 

SAMPLING AND MONITORING PROCEDURES 

3.1  SAMPLING PLAN 

This section of the report presents the sampling and monitoring procedures used for the 

Trial Burn test program. The process and stack sampling was performed by Roy F. Weston, 

Inc. (WESTON®). Figure 3-1 shows the sampling locations. Tables 3-1 through 3-7 define 

the sampling and analytical plan for each sample location. Each table summarizes the 

following elements: 

A description of the system or process being sampled or monitored (i.e. liquid 
waste, makeup water, caustic, brine, or stack gases). 

Number of test runs. - 

Test objectives (i.e. to demonstrate performance of the system). 

Sampling objective (i.e. to collect a representative sample). 

Parameters tested (i.e. volatile organics, metals, density, pH). 

Sampling or monitoring method. 

Extraction/analysis method. 

Sampling or monitoring design (i.e. total no. of samples, no. of blanks). 

32  SAMPLE IDENTIFICATION 

The process samples were collected using the sampling equipment identified in Table 3-8 

and labeled using a six letter code (XXYY-ZZ-lab) incorporating: 

•        Sample description (i.e. XX - liquid feed, brine, makeup water, caustic 
solution). 

MK01\RPT:05189008.001\s3 3-1 08/25/93 



September 1993 

• Type of sample (YY - grab, composite, blank). 

• Test designation (ZZ - i.e. run 1,2,3). 

• Lab abbreviation (used to describe samples which were analyzed for QA/QC 
purposes). 

A detailed listing of the sample description, test designations and laboratory abbreviations 

for the liquid samples follows: 

Sample Description (XX) 

LF Liquid Feed 
BR Brine 
MW Makeup Water 
CS Caustic Solution 
AU Audit 

Test Designation fZZ) 

RN1 Run 1 
RN2 Run 2 
RN3 Run 3 

Sample Tvpe (YYl Lab Abbreviations 

CP      Composite 
GB     Grab 
SB      Site Blank 
BT     Blank Train 
TB     Trip Blank 

MS     Matrix Spike 
MSD Matrix Spike Duplicate 
BS      Blank Spike 
BSD   Blank Spike Duplicate 
DL     Dilution Limit 
DF     Dilution Factor 
SP      Spiked Compound 

For example, LFCP-RN1 corresponds to the Basin F liquid feed composite sample for test 

ran#l. 

Table 3-9 contains a complete listing of the stack gas sample identifiers used on the chain- 

of-custody sheets provided to the analytical laboratory. The sample method (for example, 

multi-metals is abbreviated MMTL) is shown in the sample description. 
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3.3  SAMPLING PROCEDURES 

Sampling procedures are summarized in Table 3-10. Included in this table is the following 

information: 

• Description of sample stream. 
• EPA reference method. 
• Measurement technique. 
• Duration of sampling. 
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TABLE 3-2 
SAMPLING AND MONITORING PLAN 

FOR POHC SOLUTION (CARBON TETRACHLORIDE) 

Sampling Point No. 2A 

Description: POHC Solution (Carbon Tetrachloride) 

No. of Test Runs: 3 

Test Objective: Determine the DRE of the SQI 

Sampling Objective: Collect Representative Sample 

Parameters to be Determined: Volatile 
Organics 

Mass 
Rate 

Sampling or Monitoring Method: 2 random grab 
samples (40 mL) 

per test run 

Mass Rate 
measured 
every 15 

minutes by a 
Weigh Scale 

Sampling Extraction/ 
Analysis Method(s): 

GC-FID 

Sampling or Monitoring Design: 

Total No. of Samples 6 NA1 

- Site Blanks 1 NA 

- Trip Blanks 1 NA 

- Lab Blanks 1/Batch2 NA 

- Blank Spikes3 1/Batch NA 

- Replicates4 1/Batch NA 

- Matrix Spikes 1/Batch NA 

- Total No. of Samples Analyzed 12 NA 

Notes: 
1. Not applicable. 
2. A batch consists of a maximum of 20 samples. 
3. A blank spike, or method spike is a sample of laboratory reagent-grade water spiked with 

the analytes of interest that is prepared and analyzed with the associated sample batch. 
4. A replicate sample is obtained by splitting a field sample into two separate analyses and 

performing two separate analyses on the aliquits. Replicate sample analysis monitors 
precision. 
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TABLE 3-3 
SAMPLING AND MONITORING PLAN 

FOR POHC SOLUTION (CHLOROBENZENE) 

Sampling Point No. 2B 

Description: POHC Solution (Chlorobenzene) 

No. of Test Runs: 3 

Test Objective: Determine the DRE of the SQI 

Sampling Objective: Collect Representative Sample 

Parameters to be Determined: Volatile 
Organ ics 

Mass Flow 
Rate 

Sampling or Monitoring Method: 2 Random Grab 
Samples (40 mL) 

per Test Run 

Mass Rate 
Measured 
Every 15 

Minutes By 
a Weigh Scale 

Sampling Extraction/ 
Analysis Method(s): 

GC-FID 

Sampling or Monitoring Design: 

Total No. of Samples 6 NA1 

- Site Blanks 1 NA 

- Trip Blanks 1 NA 

- Lab Blanks 1/Batch2 NA 

- Blank SpikesS 1/Batch NA 

- Replicates4 1/Batch NA 

- Matrix Spikes 1/Batch NA 

- Total No. of Samples Analyzed 12 NA 

Notes: 
1. Not applicable. 
2. A batch consists of a maximum of 20 samples. 
3. A blank spike, or method spike is a sample of laboratory reagent-grade water spiked with 

the analytes of interest that is prepared and analyzed with the associated sample batch. 
4. A replicate sample is obtained by splitting a field sample into two separate analyses and 

performing two separate analyses on the aliquits. Replicate sample analysis monitors 
precision. 
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September 1993 

Table 3-8 

Sampling Equipment 

Sample 
Point No. Stream Sampling Equipment 

1 Liquid Waste (Basin F) VOA samples: 40 ml glass vial. 
All other samples: wide-mouth glass bottle 
with Teflon-lined lid.* 

2 POHC Spike Solution VOA samples: 40 ml glass vial. 
All other samples: wide-mouth glass bottle 
with Teflon-lined lid.* 

3 Makeup Water VOA samples: 40 ml glass vial. 
All other samples: wide-mouth glass bottle 
with Teflon-lined lid.* 

4 Caustic Solution VOA samples: 40 ml glass vial. 
All other samples: wide-mouth glass bottle 
with Teflon-lined Md.* 

5 Brine VOA samples: 40 ml glass vial. 
All other samples: wide-mouth glass bottle 
with Teflon-lined lid.* 

6 Stack Gases Integrated sampling: 
EPA Method 0030 sampling train (VOST) 
EPA Method 0010 sampling train 
EPA Method 23 sampling train 
Multi-metals sampling train 
Hexavalent chromiunm sampling train 
EPA Method 0050 sampling train 
EPA Method 3 sampling train 

With the exception of VOA samples, all samples were collected every 15 minutes. At the end of each test 
run, samples were composited and placed into appropriate containers for analysis. At least one random grab 
sample was collected during each test for VOA analysis. 
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Table 3-9 

SQI Stack Sample Identification 

Sample ID Code Sample Description 

Particulate — EPA Method 0050 

RMA-TBURN-M5-RN 1-3-FHA Front half acetone 

RMA-TBURN-M5-RN 1-3-FILT Filter 

RMA-TBURN-M5-SB-ACETONE Acetone 

RMA-TBURN-M5-SB-FILT Filter 

HCL ■ EPA Method 0050 

RMA-TBURN-M0050-RN l-3-H2S04 Impingers containing 0.1 N sulfuric acid 

RMA-TBURN-M0050-SB-H2SO4 0.1 N sulfuric acid solution 

RMA-TBURN-M0050-SB-H2O H20 

Metals - EPA Multi-Metals 

RMA-TBURN-MMTL-RN 1-3-FHN Front half 0.1 N nitric acid 

RMA-TBURN-MMTL-RN 1-3-FILT Filter 

RMA-TBURN-MMTL-RN 1-3-BHN Back half 5% nitric acid/10% hydrogen peroxide solution 

RMA-TBURN-MMTL-RN 1-3-IMP4 Impinger 4 condensate catch 

RMA-TBURN-MMTL-RN l-3-KMN04 Potasium permanganate/sulfuric acid solution 

RMA-TBURN-MMTL-RN l-3-HCl/H20 Hydrochloric acid/distilled water 

RMA-TBURN-MMTL-SB-NTTRIC 0.1 N nitric acid solution 

RMA-TBURN-MMTL-SB-FTLTER Filter 

RMA-TBURN-MMTL-SB-NTTRIC/H202 5% nitric acid/10% peroxide solution 

RMA-TBURN-MMTL-SB-KMN04 4% potasium permanganate/10% sulfuric acid solution 

RMA-TBURN-MMTL-SB-HC1/H20 8 N hydrochloric acid 

RMA-TBURN-MMTL-AUDIT-L341 Metals audit sample 

RMA-TBURN-MMTL-AUDIT-H341 Metals audit sample 

Semivolatiles • EPA Method 0010 

RMA-TBURN-M0010-RN 1-3-FHS Front half solvent (50% methanol/50% methylene chloride) 

RMA-TBURN-M0010-RN 1-3-XAD XAD resin trap 

RMA-TBURN-M0O10-RN 1-3-FILT Filter 

RMA-TBURN-M0010-RN 1-3-COND Condensate and distilled water rinse 

RMA-TBURN-M0010-RN 1-3-BHS Back half solvent (50% methanol/50% methylene chloride) 

RMA-TBURN-M0010-BT-SOL Front-half solvent (50% methanol/50% methylene chloride) 

RMA-TBURN-M0010-BT-FILT Filter 

RMA-TBURN-M0010-BT-XAD XAD resin trap 
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Table 3-9 

SQI Stack Sample Identification 
(Continued) 

Sample ID Code Sample Description 

RMA-TBURN-M0010-BT-COND Condensate and distilled water rinse 

RMA-TBURN-M0010-BT-BHS Back half solvent (50% methanol/50% methylene chloride) 

RMA-TBURN-MOOIO-SB-SOL Solvent (50% methanol/50% methylene chloride) 

RMA-TBURN-MOOIO-SB-FILT Filter 

RMA-TBURN-MOOIO-SB-XAD XAD resin trap 

RMA-TBURN-MOOIO-SB-WATER HPLC grade distilled water 

PCDD/PCDF - EPA Method 23 

RMA-TBURN-M23-RN 1-3-FHS Front half solvent (50% acetone/50% methylene chloride) 

RMA-TBURN-M23-RN 1-3-FILT Filter 

RMA-TBURN-M23-RN 1-3-XAD XAD resin trap 

RMA-TBURN-M23-RN 1-3-COND Condensate and distilled water rinse 

RMA-TBURN-M23-RN 1-3-BHS Back half solvent (50% acetone/50% methylene chloride) 

RMA-TBURN-M23-RN 1-3-TOL Toluene (QA/QC rinse) 

RMA-TBURN-M23-BT-SOL Front half solvent (50% acetone/50% methylene chloride) 

RMA-TBURN-M23-BT-FILT Filter 

RMA-TBURN-M23-BT-XAD XAD resin trap 

RMA-TBURN-M23-BT-COND Condensate and distilled water rinse 

RMA-TBURN-M23-BT-BHS Back half solvent (50% acetone/50% methylene chloride) 

RMA-TBURN-M23-BT-TOL Toluene (QA/QC rinse) 

RMA-TBURN-M23-SB-SOL Solvent (50% acetone/50% methylene chloride) 

RMA-TBURN-M23-SB-XAD XAD resin trap 

RMA-TBURN-M23-SB-WATER HPLC distilled water 

RMA-TBURN-M23-SB-F1LT Filter 

RMA-TBURN-M23-SB-TOL Toluene 

RMA-TBURN-M23-AUDIT-1156 PCDD/PCDF audit 

RMA-TBURN-M23-AUDrr-8863 PCDD/PCDF audit 

RMA-TBURN-M23-AUDIT-NO. 3 PCDD/PCDF audit 

Volatiles - EPA Method 0030 

RMA-TBURN-M0030-RN 1-3-TP1 Tube Pair 1 

RMA-TBURN-M0030-RN 1-3-TP2 Tube Pair 2 

RMA-TBURN-M0030-RN 1-3-TP3 Tube Pair 3 
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Table 3-9 

SQI Stack Sample Identification 
(Continued) 

Sample ID Code Sample Description 

RMA-TBURN-M0030-RN 1-3-TP4 Tube Pair 4 

RMA-TBURN-M0030-RN 1-3-TP5 Tube Pair 5 

RMA-TBURN-M0030-RN 1-3-TP6 Tube Pair 6 

RMA-TBURN-M0030-RN 1-3-COND1 Condensate 1 

RMA-TBURN-M0030-RN 1-3-COND2 Condensate 2 

RMA-TBURN-M0030-RN 1-3-COND3 Condensate 3 

RMA-TBURN-M0030-RN 1-3-COND4 Condensate 4 

RMA-TBURN-M0030-SB-TP1 Tube Pair 1 

RMA-TBURN-M0030-SB-COND1 Condensate 1 

RMA-TBURN-M0030-BT-TP1 Tube Pair 1 

RMA-TBURN-M0030-BT-COND1 Condensate 1 

RMA-TBURN-M0030-AUDIT 1-TP1 VOST audit (cylinder 567) 

RMA-TBURN-M0030-AUDIT 1-TP2 VOST audit (cylinder 567) 

RMA-TBURN-M0030-AUDIT 1-TP3 VOST audit (cylinder 567) 

RMA-TBURN-M0030-AUDIT 1-TP4 VOST audit (cylinder 567) 

RMA-TBURN-M0030-AUDIT 2-TP1 VOST audit (cylinger 568) 

RMA-TBURN-M0030-AUDIT 2-TP2 VOST audit (cylinger 568) 

RMA-TBURN-M0030-AUDIT 2-TP3 VOST audit (cylinger 568) 

RMA-TBURN-M0030-AUDIT 2-TP4 VOST audit (cylinger 568) 

Hexavalent Chromium - EPA Cr+S Method 

RMA-TBURN-Cr+6-RN 1-3-KOH Potasium hydroxide solution 

RMA-TBURN-Cr+6-SB-KOH Potasium hydroxide solution 

RMA-TBURN-Cr+6-SB-H2Q Distilled water 

SB = Site/reagent blank samples 
BT = Blank train samples 
RN = Test run number 
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Table 3-10 

Sampling Procedures 

Sample Stream 

EPA 
Reference 

Method(s)a 
Measurement 

Technique 

Sampling 
Frequency or 

Duration 

Liquid Waste (Basin F) S004 NAb 15 min 

POHC Spike Solution S004 NA 15 min 

Makeup Water S004 NA 15 min 

Caustic Solution S004 NA 15 min 

Brine S004 NA 15 min 

Stack Gas 
Integrated Sampling 
Volatile Organics 

Semivolatile Organics, 
Pesticides, Water Vapor 

Dioxins/Furans, Water 
Vapor 

Metals, Water Vapor 

Hexavalent Chromium 

HCl/Particulate 

Method 0030c 

(VOST) 

Method 0010 

Method 23 

Multi-metalsd 

Hexavalent 
chromium 

Method 0050 

Single-point, integrated 
constant rate 

Multipoint, integrated 
isokinetic, +_ 10% 

Multipoint, integrated 
isokinetic, +_ 10% 

Multipoint, integrated 
isokinetic, +. 10% 

Multipoint, integrated 
isokinetic, _+ 10% 

Multipoint, integrated 
isokinetic, +. 10% 

2hrs 

4 hrs 

4 hrs 

2 hrs 

2 hrs 

2 hrs 

C02 and 02 Method 3 Multipoint, integrated 
isokinetic, +_ 10% 

2 and 4 hrs 

Water Content, 
Volumetric Flowrate 

Methods 1 and 2 (in conjunction 
with Methods 0050, 0010, 23, 
multi-metals and hexavalent 

chromium methods) 

2 and 4 hrs 
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Table 3-10 

Sampling Procedures 
(Continued) 

Sample Stream 

EPA 
Reference 

Method(s)a 
Measurement 

Technique 

Sampling 
Frequency or 

Duration 

Continuous Emissions 
Monitoring 
Sulfur Dioxide Method 6C CEM System Continuous 

C02 and 02 Method 3A CEM System Continuous 

Carbon Monoxide Method 10 CEM System Continuous 

Nitrogen Oxides Method 7E CEM System Continuous 

Total Hydrocarbons Method 25A CEM System Continuous 

Hydrochloric Acid NRMe CEM System Continuous 

aEPA test procedures as specified in 40 CFR 60, Appendix A - Reference Method 5. 
bNA - Not applicable. 
'Sampling and Analytical Methodologies for Addition to Test Methods for Evaluating Solid Waste - 
Physical/Chemical Methods. EPA SW-846, 3rd Edition, 1984, will be used to quantify the principal organic 
hazardous constituent (POHC) and volatile products of incomplete combustion (PICs). 

"Multi-metals - Methodology for the Determination of Metals Emissions in Exhaust Gases from Hazardous 
Waste Incineration and Similar Combustion Processes. EPA/530-SW-91-010. 

eNRM: No reference method. 
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September 1993 

SECTION 4 

ANALYTICAL PROCEDURES 

Except for the dioxin/furan and hexavalent chromium analyses of the stack gas and liquid 

feed samples, all analyses were conducted by the WESTON Analytics Division laboratories 

located in Lionville, PA. WESTON's Lionville laboratory has participated in the EPA 

Contract Laboratory Program (CLP) to provide organic and inorganic target compound list 

(TCL) analyses. WESTON routinely analyzes samples and prepares litigation-quality data 

packages in accordance with EPA protocols for volatile and semivolatile organics, 

organochlorine pesticides/PCBs, metals, and cyanide in soil and water matrices. 

Dioxin/furan analysis of the SQI stack samples and liquid feed samples by EPA Method 23 

procedures was performed by Triangle Laboratories, located in Durham, NC. The 

hexavalent chromium analysis of the stack samples was performed by Research Triangle 

Institute, located in Research Triangle Park, NC. 

4.1 ANALYTICAL METHODS 

A summary of the extraction and analytical methods employed during the Trial Burn test 

is provided in Table 4-1. A comparison of WESTON standard operation procedures (SOPs) 

and EPA references is provided in Table 4-2. 

4.2 ANALYTES 

The list of analytes within the following analytical groups are presented in Tables 4-3 

through 4-8: 

Volatile Organic Compounds (Table 4-3). 
Semivolatile Organic Compounds (Table 4-4). 
Pesticides/PCBs (Table 4-5). 
Dioxins/Furans (Table 4-6). 
Metals (Table 4-7). 
Total Halides (Table 4-8). 
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September 1993 

Table 4-1 

Summary of Extraction and Analytical Methods 

EPA Reference EPA Reference 
Sample Stream Extraction Method Analytical Method 

LIQUID WASTE (LW)/BRINE (BR) 

Volatile Organics 5030 8240 

Semivolatile Organics 3510/3520 8270 

Pesticides 
• Organochlorine 3510/3520 8080 
• Organophosphorous 3510/3520 8140 

Dioxins/Furans LW - 8290 LW - 8290 
Brine - 8280 Brine - 8280 

Metals Digestion Methods Antimony - 6010 
3010/3020 Arsenic - 6010(7060) 

Barium - 6010 
Beryllium - 6010 
Cadmium - 6010 
Copper - 6010 

Lead - 6010(7421) 
Mercury - 7470 
Nickel - 6010 

Selenium - 6010(7740) 
Silver - 6010 

Thallium - 6010(7841) 
Vanadium - 6010 

Zinc - 6010 

Sulfur Content (LW Only) ASTM D129 Method 300.0 

Total Halides ASTM D808-81 Method 300.0 

Density Not Applicable ASTM D1429-76 

Heating Value (LW Only) Not Applicable ASTM D240 

Ash Content (LW Only) Not Applicable Method 160.3 

pH Not Applicable Method 150.1 

Water Content (LW Only) Not Applicable Method 160 

Total Suspended Solids Not Applicable Method 160.2 

Total Dissolved Solids Not Applicable Method 160.1 

Cyanide (Brine Only) Not Applicable Method 335.2 

Fluoride (Brine Only) Not Applicable Method 340.2 

Sulfide (Brine Only) Not Applicable Method 376.2 
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September 1993 

Table 4-1 

Summary of Extraction and Analytical Methods 
(Continued) 

Sample Stream 
EPA Reference 

Extraction Method 
EPA Reference 

Analytical Method 

POHC SOLUTIONS 

Volatile Organics Not Applicable 8100 

MAKEUP WATER (MW)/CAUSTIC SOLUTION (CS) 

Volatile Organics 5030 8240 

Semivolatile Organics 3510/3520 8270 

Pesticides 
• Organochlorine 
• Organophosphorous 

3510/3520 
3510/3520 

8080 
8140 

Dioxin/Furan 8290 8290 

Metals Digestion Methods 
3010/3020 

Antimony - 6010 
Arsenic - 6010(7060) 

Barium - 6010 
Beryllium - 6010 
Cadmium - 6010 
Copper - 6010 

Lead - 6010(7421) 
Mercury - 7470 
Nickel - 6010 

Selenium - 6010(7740) 
Silver - 6010 

Thallium - 6010(7841) 
Vanadium - 6010 

Zinc - 6010 

Total Halides ASTM D808-81 Method 300 

Density Not Applicable ASTM D1429-76 

STACK GAS 

Volatile Organics 5040 8240 

Semivolatile Organics 3540/3550 8270 

Pesticides 
• Organochlorine 
• Organophosphorous 

3540/3550 
3540/3550 

8080 
8140 

Dioxins/Furans Method 23 8290 
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Table 4-1 

Summary of Extraction and Analytical Methods 
(Continued) 

EPA Reference EPA Reference 
Sample Stream Extraction Method Analytical Method 

Metals Digestion Methods Antimony - 6010 
3010/3020 Arsenic - 6010(7060) 

Barium - 6010 
Beryllium - 6010 
Cadmium - 6010 
Copper - 6010 

Lead - 6010(7421) 
Mercury - 7470 
Nickel - 6010 

Selenium - 6010(7740) 
Silver - 6010 

ThaUium - 6010(7841) 
Vanadium - 6010 

Zinc - 6010 

Hexavalent Chromium Not Applicable 7196 

Particulate Not Applicable Method 5 

Carbon Dioxide/Oxygen Not Applicable Method 3 & 3A 

Sulfur Dioxide Not Applicable Method 6C 

Nitrogen Oxides Not Applicable Method 7E 

Carbon Monoxide Not Applicable Method 10 

Total Hydrocarbons Not Applicable Method 25A 

Hydrochloric Acid Not Applicable 9057 
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September 1993 

Table 4-2 

Comparison of EPA Reference Methods to 
WESTON SOPs 

Analysis Method EPA Reference WESTON SOP 

Metals Digestion SW 846 3010/3020 OP21-15-3020.1 

Metals by ICP SW 846 6010 OP21-15-0200.7 

Metals by GFAA or ICP SW 846 7000 Series OP21-15-0200.2 

Heat of Combustion ASTM D240 OP21-15-0051 

Sulfur Content ASTM D129 NA 

Percent Ash 209F OP21-15-0160.6 

Percent Moisture 209F OP21-15-0160.6 

Multi-metals SW 846 7000 Series SW 846 7000 Series 

Volatile Organics (stack gas) 5040 OP21-16-5040.1 

Volatile Organics (liquids) 8240 ' OP21-16-8240.3 

Semivolatile Organics 8270 OP21-16-8270.1 

Dioxm/Furan 8280 OP21-16-8280.1 

PCBs (stack gas) 8080 OP21-16-8080.1 

PCBs (liquids) 8080 OP21-16-8080.1 

Pesticides 8080/8140 OP21-16-8080.1/8140.1 

Total Halides 300.0 OP21-15-0300.0 

Total Suspended Solids 160.2 OP21-15-0160.2 

Total Dissolved Solids 160.1 OP21-15-0160.1 

SOP Standard Operating Procedure 
NA Not Available (EPA reference method used for analysis) 
ICP Inductively Coupled Plasma 
GFAA Graphite Furnace Atomic Absorption 
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Table 4-3 

Volatile Organic Compounds 
(Method 8240) 

Chloromethane Trichloroethene 
Bromomethane Dibromochloromethane 
Vinyl Chloride 1,1,2-Trichloroethane 
Chloroethane Benzene 
Methylene Chloride Trans- 1,3-Dichloropropene 
Acetone (not included in VOST) Bromoform 
Carbon Disulfide Trans-l,3-Dichloropropene 
1,1-Dichloroethene Bromoform 
1,1-Dichloroethane 4-Methyl-2-pentanone 
1,2-Dichloroethene (total) 2-Hexanone (not included in VOST) 
Chloroform Tetrachloroethene 
1,2-Dichloroethane 1,1,2,2-Tetrachloroethane 
2-Butanone (not included in VOST) Toluene 
1,1,1-Trichloroethane Chlorobenzene 
Carbon Tetrachloride Ethylbenzene 
Vinyl Acetate (not included in VOST) Styrene 
Bromodichloromethane Xylene (total) 
1,2-Dichloropropane Dimethyldisulfide (TIC only*) 
eis- 1,3-Dichloropropene 

*TIC:  Tentatively Identified Compound. 
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Table 4-4 

Semivolatile Organic Compounds 
(Method 8270) 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)ether 
4-Methylphenol 
N-Nitroso-Di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimentylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
Quinoline (TIC only*) 
Carbazole (TIC only*) 

3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofiiran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroanüine 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylarnine (1) 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-Octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno( l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
4,4-Dichlorobiphenyl (TIC only*) 
Pentachlorobenzene (TIC only*) 

1 

tentatively identified compound. 
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Table 4-5 

Pesticides/PCBs 

Organochlorine Pesticides/PGBs Organophosphorous Pesticides 
(Method 8080) (Method 8140) 

Alpha-BHC Azinphos methyl 
Beta-BHC Bolstar 
Delta-BHC Chlorpyrifos 
Gamma-BHC (Lindane) Coumaphos 
Heptachlor Demeton-O 
Aldrin Demeton-S 
Heptachlor epoxide Diazinon 
Endosulfan I Dichlorvos 
Dieldrin Disulfoton 
4,4'-DDE Ethoprop 
Endrin Fensulfothion 
Isodrin Fenthion 
Endosulfan II Malathion 
4,4'-DDD Merphos 
Endosulfan sulfate Mevinphos 
4,4'-DDT Naled 
Methoxychlor Parathion ethyl 
Endrin ketone Parathion methyl 
Alpha-chlordane Phorate 
Gamma-chlordane Ronnel 
Toxaphene Stirophos 
Arochlor-1016 Supona 
Arochlor-1221 Tokuthion 
Arochlor-1232 Trichloronate 
Arochlor-1242 
Arochlor-1248 
Arochlor-1254 
Arochlor-1260 

MK01\RPT:05189008.001\s4 4-8 08/24/93 



1 
September 1993 

Table 4-6 

Dioxins/Furans 

1 
1 

1 
1- 

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 

1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxiii (HxCDD) 

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) 

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 

2,3,7,8-Tetrachlordibenzofuran (TCDF) 

1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 

2,3,4,7,8-Pentachlorodibenzofuran(PeCDF) 

1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) 

1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) 

1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 

2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) 

l,2,3,4,6,7,8-Heptachlorodibenzofuran(HpCDF) 

l,2,3,4,7,8,9-Heptachlorodibenzofuran(HpCDF) 

• 

( 

1 
1 
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Table 4-7 

Metals 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

Table 4-8 

Total Halides 
(Method 300) 

Fluoride 
Chloride 
Bromide 
Iodide 
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SECTION 5 

TEST RESULTS 

This section contains a summary of test results for the stack emissions and process influent 

and effluent streams sampled during the Trial Burn program. The raw sampling data, 

calculations, and emission tables prepared by WESTON are provided in Appendix B of this 

report. The analytical data and results tables prepared by WESTON Lionville Analytical 

Laboratories are provided in Appendix C of this report. Pertinent data from the associated 

tables in Appendices B and C of this report have been summarized and are provided in the 

following summary tables: 

Table 5-1: Particulate/HCl Emission Results 

Table 5-2: Volatile Organic Compounds Emission Results 

Table 5-3: Semivolatile Organic Compounds and Pesticides Emission 
Results 

Table 5-4: Dioxins/Furans Emission Results 

Table 5-5: Metals Emission Results 

Table 5-6: Hexavalent Chromium Emission Results 

Table 5-7: CO, C02, 02, S02, NO,, THC 2nd HC1 Emission Results 

Table 5-8: Summary of Analytical Results for Basin F Waste Feed 

Table 5-9: Summary of Analytical Results for POHCs 

Table 5-10: Summary of Analytical Results for Makeup Water 

Table 5-11: Summary of Analytical Results for Caustic Solution 

Table 5-12: Summary of Analytical Results for Brine 

For convenience of the reader, Tables 5-1 through 5-12 are provided at the end of Section 5. 
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5.1 TREATMENT OF NON-DETECTS. VALUES OUTSIDE OF THE CALIBRATION 
RANGE AND BLANKS 

Treatment of non-detects (analytical results for which the concentration of the species of 

interest is below the detection limit of the method) and blank values is of critical 

importance to this program because detection levels and blank concentrations are often on 

the same order of magnitude as sample values. This section describes how blank and non- 

detect values are presented in the Trial Burn Report. 

5.1.1 Non-Detects 

The following discussion explains how averages and reported emission values were 

calculated for all species given various combinations of detected and non-detected 

concentrations. 

• All concentrations detected. The arithmetic average of the individual values 
is taken. No special techniques are required. 

• All concentrations below the detection limit. For individual test runs or 
species, the analytical results will be reported as "ND". For species where all 
three test runs of the Trial Burn are below the detection limit, the average is 
reported in the Trial Burn data as "ND". 

• Some concentrations are detected and some are non-detects. As an 
approximation, half of the detection limit for nondetect values and the actual 
value for detects will be used to determine averages. As an example, an 
average for three test runs with results 10, 8 and ND<(6) would be 7. The 
only exception to this rule occurs when the average is less than the highest 
detection limit of the non-detected values. In this case, the average is 
reported as ND< (highest detection limit). For example, 5, ND<(4) and 
ND<(3) would be reported as ND<(4). 

This approach was also used to obtain test train totals which required analyses of separate 

fractions for each individual run.    Specifically, the volatiles, semivolatiles (including 
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pesticides) and metals test train totals for each run were obtained by addition of test train 

fractions which were analyzed separately. 

Fractions from the volatile test train included separate analyses of the tenax and 

tenax/charcoal tubes for each sample period. A total of six tube pairs was collected for 

each of the three tests. Separate analyses was conducted on the filterable and gaseous test 

train components for both the semivolatiles and metals test trains. 

5.1.2 Values Outside of the Calibration Range 

It is possible that the reported lab data will be outside the calibration range of the 

instrument. Data reported below the lower detection limit will be flagged with the qualifier 

"J". Data with the "J" flag will have been tentatively identified and tentatively quantified. 

Data reported above the upper detection limit will be flagged with the qualifier "E". Data 

with the "E" flag will have been positively identified and tentatively quantified. Data with 

either qualifier will be estimated. WESTON considered "J" and "E" values to be 

quantitatively representative when calculating averages. Neither flag causes a value to be 

weighted more or less important. 

When a "J" or "E" qualifier was assigned to a test train fraction and added to either a 

detection limit or a detected value, the test train total was also assigned the "J" or "E" 

qualifier. 

5.1.3 Blank Values 

When a method does not specify how a sample will be blank corrected, WESTON subtracts 

appropriate blank train values. Laboratory and site/reagent blanks were analyzed and the 

results evaluated for identification of contamination. In no case were the blank corrected 

values reported below the method detection limit. If a sample compound was corrected by 

the blank train, the data was flagged by a qualifier "B". If the value is blank train corrected 
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to the detection limit, it will be reported as ND < (highest detection limit) B. In cases where 

a blank value exceeds the level found in a sample, the sample value will be corrected to the 

detection limit ND< (highest detection limit)BC. The "BC" qualifier signifies that the 

compound was detected in higher concentrations in the blank than in the sample. 

Blank trains were setup, recovered and analyzed for the volatiles, semivolatiles (including 

pesticides) and dioxins/furans. The quantified blank train values were used to blank correct 

the measured test values. Site/reagent blanks were collected and analyzed for the purpose 

of blank correcting the measured values obtained for the particulates, hydrochloric acid and 

metals test trains. The metals blank adjustments adhered to the criteria outlined in the 

multi-metals test procedure. 

5.2  STACK EMISSIONS 

Summary tables of the analytical results for stack emissions are presented in this subsection. 

For convenience, Tables 5-1 through 5-7 are provided at the end of Section 5. The raw 

analytical data are provided in Appendix B of this report. 

52.1 Particulate/HCl 

During the Trial Burn test program, stack emissions were sampled using EPA Method 0050. 

The filterable particulate analysis was performed using EPA Method 5; the HC1 

determination was conducted using Method 9057 (ion chromatography) procedures. 

Analytical results are presented in Table 5-1. The regulatory criteria for particulate and 

HC1 emissions are as follows: 

• Particulate emissions shall be less than 0.08 gr/dscf corrected to 7% 02 and 
less than 0.10 gr/dscf corrected to 12% C02, whichever is more stringent. 

• Hydrogen chloride emissions shall be less than 4 lb/hr or greater than 99% 
removal efficiency. 
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As shown in Table 5-1, particulate emissions for test runs 1, 2, and 3 were 0.0194, 0.0238 

and 0.0209 gr/dscf (corrected to 7% 02) and 0.0290, 0.0360 and 0.0311 gr/dscf (corrected 

to 12% C02), respectively. HC1 emissions for test runs 1, 2 and 3 were 0.1273, 0.3103 and 

0.2497 lb/hr, respectively. All of the reported values are well below the regulatory criteria 

defined above. 

5.2.2 Volatile Organic Compounds 

The results of the Method 0030 sampling train for the POHC compounds are provided 

below. 

Test Data 

Test Run No. One Two Three 

Test Date 6/10/93 6/11/93 6/12/93 

Test Time 0808-1109 0738-1047 0830-1124 

Average stack gas volumetric 
flow (dscf/min) 

7775 7900 7875 

Emission Results 

Carbon Tetrachloride (lb/hr) ND<(8.26xlO"5) 8.98xl0"5 ND<(8.92xlO"5) 

Chlorobenzene (lb/hr) 3.20X10"5 ND<(8.58xlO"5) ND<(8.71xlO"5) 

DRE Test Results 

Carbon Tetrachloride 

Feed rate (lb/hr) 6.90 8.66 8.79 

DRE (%) > 99.9988 99.9990 > 99.9990 

Chlorobenzene 

Feed rate (lb/hr) 8.66 8.98 8.79 

DRE (%) 99.9996 > 99.9990 > 99.9990 
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The laboratory analysis for the POHC compounds indicate a destruction and removal 

efficiency (DRE) greater than the regulatory limit of 99.99%. The DRE is calculated as 

follows: 

DRE = VL^-SU x 100 
W 

out 

in 

where: 

Win  =  POHC mass rate in 
Wout =  POHC mass rate out (emissions) 

A DRE > 99.9990% was demonstrated for monochlorobenzene, and > 99.9988% was 

demonstrated for carbon tetrachloride. 

A summary of the volatile organic emissions in the stack gas is provided in Table 5-2. 

Products of incomplete combustion (PICs) were identified in the stack gas. Only 9 

compounds have averages greater than the detection limit value, and the total PIC emission 

concentration averaged less than 59 ppb/v. These compounds are identical to those found 

in the previous mini-burn emission results, summarized in Appendix A.3.1 and A.3.2. 

5.2.3 Semivolatile Organic Compounds and Pesticides 

The results of the Method 0010 sampling train for semivolatile organic compounds and 

pesticides are provided in Table 5-3. Of the 69 semivolatile organic compounds listed, only 

4 compounds have values greater than the detection limit value: diethylphthalate, di-n- 

butylphthalate, butylbenzylpthalate and bis(2-ethylhexyl)phthalate. These compounds were 

also found in the previous mini-burn emission results. Two of these compounds appear to 

be the result of sample contamination since they were detected in the blank trains. 
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Twenty-eight organochlorine pesticide/PCB compounds (Pest/PCB) and 25 organo- 

phosphorous pesticide compounds (OP Pest) were also analyzed and reported in Table 5-3. 

Only 1 Pest/PCB compound was detected in the stack gas of run #1 - heptachlor epoxide. 

The emission value averaged 9.92E-07 lb/hr. 

5.2.4 Dioxin/Furans 

Stack sampling using a Method 23 sampling train was performed in order to determine 

emission levels of polychlorinated dibenzo-p-dioxins (PCDDs) and dibenzofurans (PCDFs). 

The summary results of the dioxin/furan analysis are provided in Table 5-4. There was no 

detectable concentration of 2,3,7,8-TCDD in the stack gas. Detected isomers of total PCDD 

averaged 1 ppq/v and isomers of total PCDF averaged 7 ppq/v. Total PCDD and PCDF 

for each test averaged less than 0.018 ng/dscm and 0.091 ng/dscm, respectively. The 

dioxin/furan toxic equivalency factor (TEF) was equal to 1.74E-11 lb/hr. 

5.2.5 Metals 

Stack sampling using the multi-metals sampling train was performed to determine the 

emission level of 15 critical metals defined in the Trial Burn Plan. The summary results of 

the multi-metals analysis are provided in Table 5-5. The mass rate emissions are 

comparable to those reported for the second mini-burn (reference Appendix A.3.2). 

5.2.6 Hexavalent Chromium 

Stack sampling for hexavalent chromium was performed; results are provided in Table 5-6. 

The mass rate emission averaged 6.37E-06 lb/hr (or 0.226 ug/dscm). 
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5.2.7 Continuous Emissions Monitoring 

An extractive-type continuous emissions monitoring system was used to record the stack 

emissions for carbon monoxide (CO) and oxygen (02). The average readings for each test 

run are presented in Table 5-7. The CO hourly rolling average over the three test runs 

averaged 51.5 ppm, while excess oxygen averaged 3.50%. 

5.3  SYSTEM INFLUENT AND EFFLUENT STREAMS 

Summary tables of the analytical results for system influent and effluent streams (excluding 

stack samples) are presented in this subsection. Only detectable concentrations are 

presented in the summary tables. None of the reported concentrations are blank corrected. 

For convenience, Tables 5-8 through 5-12 are provided at the end of Section 5. The raw 

analytical data are contained in Appendix C of this report, which provides the detection 

limits for parameters not present in measurable quantities. 

5.3.1 System Influent Streams — Waste Feed. POHC. Makeup Water and Caustic 

5.3.1.1 Waste Feed 

Basin F waste feed was sampled and analyzed for volatile organics, semivolatile organics, 

pesticides, dioxins/furans, metals, sulfur, halides, density, heating value, ash content, pH, 

water content, total dissolved solids and total suspended solids per the monitoring plan 

defined in Table 3-1. Individual 1,000-mL samples were collected every 15 minutes during 

the test runs, and composited at the end of the day. Additionally, two 40-mL random grab 

samples were collected per run for volatile organic analysis. As stated in Section 2.3.1, the 

grab volume was increased from 100-mL to 1,000-mL to ensure a sufficient sample volume 

was collected for analyses and splits. 

A summary of the analytical results for the waste feed is provided in Table 5-8. Analytes 

that are not listed in the summary table were reported as non-detects. The complete list 
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of analytes within each analytical group is presented in Tables 4-3 through 4-8. It should 

be noted that Method D240 for heating value analysis does not provide for the addition of 

an additive, and since the samples did not ignite, a btu value is not reported. The average 

heating value of the Basin F waste was determined to be 1,356 btu/lb using Method D2015 

during the second mini-burn test. 

5.3.1.2 POHCs 

The two principal organic hazardous constituents (POHCs) which were injected into the 

Basin F feed for the Trial Burn were carbon tetrachloride and monochlorobenzene. The 

POHCs were selected in accordance with the EPA document Guidance on Setting Permit 

Conditions and Reporting Trial Burn Results. Volume n, Hazardous Waste Incineration 

Guidance Series, January, 1989. The selection of these POHCs was made to cover aromatic 

and aliphatic types of compounds. 

Since both of these compounds were purchased pure, in 55-gallon drums, the laboratory 

analysis was limited to volatile organics. Purity certificates for each POHC compound are 

attached in Appendix A.2.4. Two random grab samples were taken in 40-mL vials at the 

beginning and end of each test run. The analytical results for the POHCs is provided in 

Table 5-9. DRE calculations are based upon the assumption that the POHCs were 100% 

pure, and are not based upon the analytical recovery results. 

A significant concentration of chlorobenzene was detected in the carbon tetrachloride 

analysis for grab sample 2 in run #2. This contamination has unknown origin, and may 

possibly be due to improper sampling techniques. In a worst case calculation for DRE, 

assuming an average POHC purity of only 93% (based upon the recoveries in Table 5-9), 

a DRE. > 99.9987 was still demonstrated (reference calculations in Appendix B — Volume 

m). 
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5.3.1.3 Makeup Water 

The makeup water was sampled and analyzed for volatile organics, semivolatile organics, 

pesticides, dioxins/furans, metals, and halides per the monitoring plan defined in Table 3-4. 

Individual 500-mL samples were collected every 15 minutes during the test runs, and 

composited at the end of the day. Additionally, two 40-mL random grab samples were 

collected per run for volatile organic analysis. As stated in Section 2.3.1, the grab volume 

was increased from 100-mL to 500-mL to ensure a sufficient sample volume was collected 

for analysis and splits. A summary of the analytical results for the makeup water is provided 

in Table 5-10. 

5.3.1.4 Caustic Solution 

The caustic solution was sampled and analyzed for volatile organics, semivolatile organics, 

pesticides, dioxins/fiirans, metals, halides and density per the monitoring plan defined in 

Table 3-5. Individual 500-mL samples were collected every 15 minutes during the test runs, 

and composited at the end of the day. Additionally, two 40-mL random grab samples were 

collected per run for volatile organic analysis. As stated in Section 2.3.1, the grab volume 

was increased from 100-mL to 500-mL to ensure a sufficient sample volume was collected 

for analysis and splits. A summary of the analytical results for the caustic solution is 

provided in Table 5-11. 

5.3.2  System Effluent Streams — Brine 

Brine was sampled and analyzed for volatile organics, semivolatile organics, pesticides, 

PCBs, dioxins/mrans, metals, halides, density, pH, total suspended solids, total dissolved 

solids, cyanide, fluoride and sulfide per the monitoring plan defined in Table 3-6. Individual 

1,000-mL samples were collected every 15 minutes during the test runs, and composited at 

the end of the day. Additionally, two 40-mL random grab samples were collected per run 

for volatile organic analysis. As stated in Section 2.3.1, the grab volume was increased from 
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100-mL to 1,000-mL to ensure a sufficient sample volume was collected for analysis and 

splits. A summary of the analytical results for the brine is provided in Table 5-12. There 

were no reported values for volatile organics, semivolatile organics, pesticides or dioxins/ 

furans above the detection Hmit. 
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RMA-SQI 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 5-1 

SUMMARY OF PARTICULATE AND HCL TEST DATA AND TEST RESULTS 

TEST DATA 
Test run number 
Test location 
Test date 
Test time period 

SAMPLING DATA 
Sampling duration, mm. 
Nozzle diameter, m. 
Gross sectional nozzle area, sq.ft. 
Barometric pressure, in. Hg 
Avg. orifice press, diff.. in H2O 
Avg. dry gas meter temp., deg F 
Avg. abs. dry gas meter temp., deg. R 
Total liquid collected by train, ml 
Std. vol. of H20 vapor colL.cu.ft 
Dry gas meter calibration factor 
Sample voL at meter ccnd., dcf 
Sample voL at std. cood-. dscf (1) 
Percent of isokmetic sampling 

GAS STREAM COMPOSITION DATA 
CO2, % by volume, dry basis 
O2, % by volume, dry basis 
00, % by volume, dry basis 
N2, % by volume, dry basis 
Molecular wt of dry gas. lb/lb mole 
H2O vapor in gas stream, prop, by voL 
Mole fraction of dry gas 
Molecular wt of wet gas. lb/lb mole 

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA 
Static pressure, in. H2O 
Static pressure, in. Hg 
Absolute pressure, in. Hg 
Avg. temperature, deg. F 
Avg. absolute temperature, deg Ji 
Pitot tube coefficient 
Total number of traverse points 
Avg. gas stream velocity, ft/sec 
Stack/duct cross sectional area, sq.ft. 
Avg. gas stream volumetric flow, wacf/min. 
Avg. gas stream volumetric flow, dscf/min. 

LABORATORY REPORT 
Paniculate 

Front half acetone rinse, g 
Filter, g 
Total catch, g 

HQ 
Total mgHCl 

PARTICÜLATE EMISSIONS 
Concentration, gr/dscf 
Concentration, gr/dscf @79S. O2 
Concentration, gr/dscf @12% CO2 
Mass rate, lbs/hr 

Ha EMISSIONS 
Concentration, lbs/dscf 
Concentration, ppm/v 
Mass rate, Ibs/hr 
POHC Chloride Feed Rate, lb/hr (as HCLX2) 
HCL Removal Efficiency, % 

(1) Standard conditions = 68 deg. F. (20 deg. C) and 29.92 inches Hg (760mm Hg) 
(2) Inlet chloride feed rate based on carbon tetrachloride and chlorobenzene (POHC) injection rates. This does not account for other chlorides present 

Basin F liquid, therefore greater than values are reported for HQ removal efficiency. 

INCINERATOR STACK 
06-10-93 06-11-93 06-12-93 

0745-1041 0843-1341 07564047 

120.0 120.0 120.0 
0.363 0.363 0.363 

0.000719 0.000719 0.000719 
24.79 2457 24.62 

1.60 1.66 156 
81 93 86 

541 553 546 
2566.0 2543.0 2473.0 
120.8 119.7 116.4 

0.9923 0.9923 0.9923 
87.391 89.933 87.209 
70.385 70.285 69.169 

100.3 99.4 99.2 

10.1 9.9 10.1 
3.4 35 3.6 
0.0 0.0 0.0 

865 86.6 86.4 
29.75 29.73    ■ 29.75 
0.632 0.630 0.627 
0.368 0.370 0.373 
223 -              22.3 22.4 

-0.18 -0.19 -0.17 
-0.013 -0.014 -0.013 
24.78 2456 24.61 

183 183 183 
643 643 643 

0.84 0.84 0.84 
12 12 12 

54.2 54.8 53.6 
9.62 9.62 9.62 

31300 31700 30900 
7800 7900 7800 

0.0184 0.0220 
0.0931" 0.1137 
0.1115 0.1357 

8.65 20.91 

0.0229 
0.0939 
0.1168 

16.79 

0.0244 0.0298 0.0261 
0.0194 0.0238 0.0209 
0.0290 0.0360 0.0311 
1.6408 2.0140 1.7374 

2.71E-07 656E-07 5.35&07 
2.8650 6.9336 5.6571 
0.1273 0.3103 0.2497 

9.35 11.13 11.11 
>           98.64 >           97.21 >           97.75 

2(Wul-93 5-12 
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RMA-SQJ 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE« 

SUMMARY OF SEMIVOLATTLE ORGANIC COMPOUNDS TEST DATA AND TEST RESULTS 

Text DM» 
Rim number 
Location 
Date 
Time period 

K» Mil Jiup ¥W» 

LIB. 
Nozzle diameter, m. 
Cross sectional nozzle area, sqA 
Barometric pressure, in. Hg 
Avg. orifice press. düX, m HjO 
Avg. dry gas meter temp, degF 
Avg. abs. dry gas meter temp, deg. R 
Total liquid collected by train, ml 
Std. voL of Hp vapor coIL, euft 
Dry gas meter calibration actor 
Sample voL at meter cond, def 
Sample voL at std. cond. dscf (1) 
Perceut of isokinetie sampling 

GAS STREAM OOlffOSTXION DATA 
COj.% by volume, dry basis 
Oj, % by volume, dry basis 
CO. % by volume dry basis 
Nj. % by volume, dry basis 
Molecular wt. of dry gas, lb/lb mole 
Hjp vapor in gas stream, prop, by voL 
Mole fraction of dry gas 
Molecular wt. of wet gas, lb/lb mole 

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA 
Static pressure, in. HjO 
Static pressure, in. Hg 
Absolute pressure, m.Hg 
Avg. temperature, deg. F 
Avg. absolute temperature, de&R 
Pilot tube coefficient 
Total number of traverse points 
Avg, gas stream velocity. ftVsec 
Stack/duct cross sectional area. sqA 
Avg. gas stream volumetric flow, wacf/mia. 
Avg. gas stream volumetric flow, dscf/min. 

INCINERATOR STACK 
06-1O-S3 0641-93 06-12-93 

0745-1501 0710-1258 07564416 

240.0 240.0 240.0 
0.355 0355 0.355 

0.00O687 0.000687 0JM0687 
24.79 24.57 24.62 

1.35 1.4S 1.44 
76 80 81 

536 540 541 
4703.0 4823.0 4830.0 
221.4 227 J) 227.4 
0.995 0.995 0.995 

160.728 167.415 lsjsm 
131J3S 134.24$ 134.118 

99.7 99.0 1013 

10.1 9.9 10.2 
3.4 3.5 3.6 
0.0 0.0 0.0 

86.5 S6.6 863 
29.75 29.73 29.77 
0.628 0.628 0.629 
0.372 0.372 0.371 
22.4 22.4 22^ 

-0.13 -0.15 -0.13 
-0.010 -0.011 -0.010 
24.78 2456 24.61 

184 184 183 
644 644 643 
0.84 0*) 0.84 

12 12 12 
52.7 54.8 ,'      53.4 
9.62 9.62 9.62 

30400 31600 30800 
7700 7900 7700 

(1) Standard conditions = 68 degrees F. (20 deg. C)and 29.92 inHg(760mmHg) 
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RMA-SQI 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 5-3 (cont) 

SUMMARY OF SEMTVOLATILE ORGANIC COMPOUNDS TEST DATA AND TEST RESULTS 
Tat Dam 

Location INCINERATOR STACK 
Date 06-10-93 06-11-«! 06-12-« 
Time period 074*4501 0710-1258 0756-1416 

Scmrfohtflc Organic Coin;» »null Tahnntory Report Dm, ng 
fnenol ND ND ND 
Bis (2-ctdoroethyl) ether ND ND ND 
2^OJ0IDpfaC00i ND ND ND 
l^DicaJorobenzene ND ND ND 
l.'HXcalorobannK ND ND ND 
Benzyl alehohol ND ND ND 
1.2-Sichloroben2ene ND ND ND 
2-Methylpheno! ND ND ND 
bis-(2-ChJoroisoptopyI)ether ND ND ND 
4-Methyh*eaol ND ND ND 
tHfllroso-DMtyupylaniine ND ND ND 
H^*^afj^2H'^^ ^ ^J Qf ND ND ND 
Nitrobenzene ND ND ND 
IsopboiODe ND B                ND BC ND 
2-NHrephenol ND ND ND 
Z443imethylphenol ND ND ND 
Benzoieacid ND<            50 B               ND< 50 B 
bis(2~Qtoic«4bcacy)metfi8xie ND ND ND 
2,443ieslonphaiol ND ND ND 
lZ4^riehlorobettzene ND ND ND 
Naphthaleae ND B                ND BC ND 
4-Cfckmarriiioe ND ND ND 
Hexncbloiobui&djeDe ND ND ND 
4-Chloii>>uiclliyiphenol ND ND ND 
2-Mehtylnapcbalene ND ND ND 
Heoehlotocydopenadiene ND ND ND 
2,4.frTriehlorophenol ND ND ND 
2.4^Triehlotopheool ND ND ND 
2-CUoronapcha)ene ND ND ND 
2-vjitxoBnaliDe ND ND ND.. 
Dimetsvlstiialate 5                    ND< 10 ND< 
Acemphmylene ND ND ND 
2>Dmitrotolueoe ND ND ND 
3-NittOBmdine ND ND ND 

ND ND ND 
2,4-Mninopheool ND ND ND 
4-Ninophenol ND ND - ND 
Dibenzofuran ND ND ND 
2.4-DmisotDhiene ND ND ND 
Diemylphttalate ) 7 
4-Chloiopheoyl-phenyle<her ND ND ND 
Buoiene ND ND ND 
4-Ni(reesalme ND ND ND 
4.6-Dmiüu 2 mediylphcnol ND ND ND 
fryiOTmrtiphrnyfanune<l) ND ND ND 
4-Bramopfaenyl-pbenyleiher ND ND ND 
Hexachlotobenzeae ND ND ND 
PentacbJoropheool ND ND ND 
PhcimiijHfjifr ND ND ND 
Anthracene ND ND ND 
CattnZOfe ND ND ND 
Di-ltfcutylphtbatate 30 B 23 B 
Ruorantbeoe ND ND ND 
Fyiene ND ND ND 
Butyaenzylpthalate 14 14 ND< 
3J'-Diehloiobenadiiie ND ND ND 
Benzo(a)a]idsacene ND ND ND 
Chxysene ND ND ND 
bis(2-Ethylhexyl)phthalate 20 BC 12 BC 
DroOctylpthalaie ND ND ND 
Benzo(b)fhioiantbene ND ND ND 
Benzo(k)Quoianthene ND ND ND 
Benzo(a)pyreDe ND ND ND 
Indeno(l.Z3-cd)pvrene ND ND ND 
Pibenzo(aJi)amiLamie ND ND ND 
Benzo(gi4)peryleM ND ND ND 
Qumoline ND ND ND 
4.4-Dicnloiobipbenyl ND ND ND 
PefrtarftiorolTciiTfue ND ND ND 

53.5 B 

27 

26 B 

10 

AVERAGE 

ND' 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND< 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND< 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

50 

26 

B=Detected in blank train; repotted values have been blank corrected. 
BC=Deteccedm blank train; test run values were less than black tram values. 
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RMA-SCS 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 5-3 (cont) 

SUMMARY OF SEMIVOLATILE ORGANIC COMPOUNDS TEST DATA AND TESTRESULTS 
TestJCU» 

Run number 
Location 
Dale 
Tone period 

06-10-93 
0745-1501 

OrgnocUorine Fe*tiade«/rCB Umny Report Dan, ng 
A^iha-SHC 
Bee-BHC 
Deta-BHC 

Hepoehlor 
Aldrin 
Heptachlorepoxide 
EndosuMml 
Dieldrm 
4,4'-DDE 
Endrm 
Xsodm 
Endosol&nll 
4.4--DDD 
Eadosuuasstiläte 
4,4'-DDr 
Memoxychlor 
Eodnnketone 
alpha-CUoidane 

Toxapoene 
Arodort016 
Aroelor-4221 
Arodor-4232 
ArodoM242 
ArodoH24S 
Arodor-1254 
Aroelor-4260 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Atraane 
Dichlorvos 
Mevmphos 
Etboprop 
Naled 

■ rY*ririrlnt/PCBConujuur«rtIiHir«cryRepOTD«la,ng 
ND 
ND 
ND 
ND 
ND 
ND 

 LO ND 
Demeton. S ND 
Dazmoii ND 
Disulfoton ND 
Methyl jfexathion ND 
Ronnel ND 
Mabtfaion ND 
Faithjon ND 
BhylPiaibion ND 
Oiloipyrifos ND 
FensuLfothion ND 
Trichlorooaie ND 
Metphos ND 
Stuopbos ND 
Bobtar ND 
AanpboMDethyl ND 
Coianapbos ND 
Supora ND 
Tokwhion ND 

tfONERATOR STACK 
06-11* 064 S* 

0710-1258 0756-1416 

ND ND 
ND ND 
ND ND 
ND B              ND 
ND ND 
ND ND 
ND<           0.1                  ND< 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

ND ND" 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

AVERAGE 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.13 

B= Detected m blank train: reported values have been blank corrected. 
BC=Detected is blank train; test run values were less than blank train values. 
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RMA-SOJ 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 5-3 (cont) 

SUMMARY OF SEMIVOLATILE ORGANIC COMPOUNDS TEST DATA AND TESTRESULTS 

Run numb« 1 2 3 AVERAGE 
Location INCINERATOR STACK 
Dais 0640-93 0641-93 06-12-93 
Time period 074S-1S0 0710-4258 07564416 

SfJllilAtil». OigMiM» fYinn»mmh Pim«.m f\wiplif«ifrn TW»_ I^f/frz-f 

Phenol ND ND ND ND 
Bis (2-ehtoroethyl) ether ND ND ND ND 
2-Chloropbenol ND ND ND ND 
13-Dichlorohnnme ND ND ND ND 
1 ,4-Dicatorobsnzezie ND ND ND ND 
Benzyl alcfcohol ND ND ND ND 
l,2-Dichloroben2eae ND ND ND ND 
2-Merhylttaiol ND ND ND ND 
bi»-(2<hkm)isopropyl)etber ND ND ND ND 
4-Meifaylpbenol ND ND ND ND 
rr^Oüüw>d-ih^aojjylaniioe ND ND ND ND 
H^^VillF mtf ^nfin^ ND ND ND ND 
Nitrobenzene ND ND ND ND 
Isophorone ND B ND BC ND                   B ND 
2-Nhrcphenol ND ND ND ND 
2,4-DrmethyhAenol ND ND ND ND 
Benzoicacid ND< 8.41E40 B ND< 8.21E40B 8.79E40 B ND< 8.41E40 
bis(2-Ch]oroethozy)mei&ane ND ND ND ND 
2,4-Dichlorophenol ND ND ND ND 
1,2,4-TriddorobenzEnc ND ND ND ND 
Naphthalene ND B ND BC ND                     BC ND 
4-Chloroanihse ND ND ND ND 
Hexachlorobuadiene ND ND ND ND 
4-Chlüro 3 maUvlphcDol ND ND ND ND 
lAWrtylreipHoW- ND ND ND ND 
Hacachlorocydopentadieiie ND ND ND ND 
2,4.frTrienlorophenol ND ND ND ND 
2AS-TrichJorophenol ND ND ND ND 
?-riit"m ni»|riwUw» ND ND ND ND 
2-NitroBnaline ND ND ND, ND 
DimcUiylptrahtr. 8.41E41 ND< 1.64E40 ND<   1.64E40 ND< 1.64E40 
Acenaphthylene ND ND ND ND 
2.6"©mitrotDhiene ND ND ND ND 
3-Ninomalirje ND ND ND ND 
Acenaptnene ND ND ND ND 
2.4-Diniaophenol ND ND ND ND 
4-Nrtropnenol ND ND   • ND ND 
Dibenzofunm ND ND ND ND 
2,4-üinhrotolua* ND ND ND ND 
Diethylphthahir. 1.51E40 1.15E40 4.44E40 2.37E40 
4-Chlorophenyl-pbesylelher ND ND ND ND 
Fhurene ND ND ND ND 
4-NhroanaUne ND ND ND ND 
4.6-Diniuu I limhylphenol ND ND ND ND 
n^itrosodiphenyiamine(l) ND ND ND ND 
4-Bromopbenyl-pbaiylether ND ND ND ND 
HeacbJorobenzene ND ND ND ND 
Pentachlorophenol ND ND ND ND 
Ph*n.»iilif»n» ND ND ND ND 
Anthracene ND ND ND ND 
Carfaezole ND ND ND ND 
Drn-burylphtfaakas 5.04E40 B 3.7SE40 B 4.27E40B 4J6E40 
Huorantijene ND ND ND ND 
^rene ND ND ND ND 
Butylbenzyhxnalate 2.35E40 2.30E40 ND<   1.64E40 1.82E40 
3^*-Dichlorobeozidjne ND ND ND ND 
Benzo(a)anthraoaK ND ND ND ND 
Chrysene ND ND ND ND 
bis(2-£rhylhexyl)phtha]aie 3J6E40 BC 1.97E40BC 2J0E40BC 2.S4E40 
Dt-n-C^hshalaic ND ND ND ND 
Benzo(b)fluoiantheoe ND ND ND ND 
Benzo(k)fh)oi&stbene ND ND ND ND 
Benzo(a)pyrene ND ND ND ND 
Indeno(lA3-cd)pyrene ND ND ND ND 
Dibenzo(aJi)anthräcene ND ND ND ND 
Benzo(gii)perylnie ND ND ND ND 
Qumoline ND ND ND ND 
4.443iehlorobipbenyl ND ND ND ND 
TVi»Jrhlnw^Vi»m»ii» ND ND ND ND 

B=Detected in blank traim rcponed values have been blank corrected. 
BC = Detected in blank train: test run values were less than blank train values. 
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RMA-SQI 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 5-3 (cont) 

SUMMARY OF SEMTVOLATOE ORGANIC COMPOUNDS TEST DATA AND TESTRESULTS 

TextDUa 
Rim number 1 2 3 
Locanon 
Dale 
Time period 

OipmocUorincIMiadetflrCB 
Ah*a-BHC 

Delta-BHC 

Aldrin 
Hepeehlorqmdde 
Eodosulfeal 
Dieldrm 
4,4'-DD2 

Isodna 
Endosuliaan 
4,4'-DDD 
Fnringilfimqilfatr 
4.4M3DT 
Mabcxychlor 

alphs-CUradane 

Toxaphene 
Aioebr-IM« 
AiodoH221 
ArocbHZ3Z 
ArodoH242 
AlDctof4248 

Aroctof42S4 

AIDCJOT-1260 

Festieides/PCBfiiijsnoB < 
Atrazme 
Dicfelorvos 
Mevinphos 
Etboprop 
Najed 
Ihorate 

uO 

,S 

Disulfotoo 
Metayl taamion 
Ronoel 

Fentbion 
Ethyl Flatbion 
Ctüorpyrifcs 
Easulfothion 
TrichloiDBate 
Merpbos 
Staophos 
Bobar 
AanpboMsedryl 
Coamaphos 
Suposa 
Tokumion 

AVERAGE 
INCINERATOR STACK 

06-KW3 0*41-93 0642-93 
0745-1501 07104258 07554416 

tionDUK, IbAbcf 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND                    B ND                     B ND B               ND 
ND ND ND ND 
ND ND ND ND 

4.79E42 ND<   1.64E42 ND<   1.64E42 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

nrmtjon Data, IbMscf 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND. ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

2.14E42 

B=Detected in blank tram: reported values have been blank corrected. 
BC = Detected in blank train; lest run values were less than blank tram values. 
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RMA-SQI 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 5-3 (cont) 

SUMMARY OF SEMIVOLATILE ORGANIC COMPOUNDS TEST DATA ANDD TESTRESULTS 

TectDju* 
Run number 1 2 3 
Location INCINERATOR STACK 
Dae 06-10-93 06-11-93 06-12-S3 
Tims period 0745-1501 0710-1258 0756-1416 

SenmolrtaeOiyiiieOoinrnmi<hPmhiinBCain(TimiitinnE«li,ii|i^ 
Ebeool ND ND ND 
Bis (2-ehloroethyl) ether ND ND ND 
Z-ChloropbsBo) ND ND ND 
lJ-Dichlorobenzene ND ND ND 
1,4-DkrdorobenzrrK ND ND ND 
Benzyl alchohol ND ND ND 
1,2-DicrJorobenzene ND ND ND 
3-MethyirAenol ND ND ND 
bi^2-Clloroisopropyl)ether ND ND ND 
4-Mahylpbenol ND ND ND 
N-Nrmaso-Di-fhpropylamiBe ND ND ND 
Hexadibrcetbane ND ND ND 
Nitrobenzene ND ND ND 
Isopäorose ND                     B ND                     BC ND 
2-Nitrcpbenol ND ND ND 
2,4-Dirnethylpberiol ND ND ND 
Benzoicacid ND<         2.65 B ND<          259 B 
bis(2-CWoto«hoxy)methaDe ND ND ND 
2,4-Dichbropbenol ND ND ND 
1^.4-TricbJoroben2ene ND ND ND 
Naphthalene ND                    B ND                     BC ND 
4-Chloroamline ND ND ND 
Hoachlorobuadiene ND ND ND 
4-aüoro-3-gicthylpbcnol ND ND ND 
2-Mehrylraptbalene ND ND ND 
HrartoocyclopmartirTiff ND ND ND 
2,4,6-Trichlorophenol ND ND ND 
Z4>Triehlorophenol ND ND ND 
2-Oüoronapthalene ND ND ND 
2-Nitrtanaline ND ND ND . 
Dimeuryrpthalate 0.17 ND<          0.33 ND< 
Acenapfathyleoe ND ND ND 
2.6-Dmitrotoluene ND ND ND 
3-Nrtrcaxaiine ND ND ND 

ND ND ND 
2.4-Dmitroptenol ND ND ND 
4-Nitrophenol ND ND   , ND 
DihmTnfuran ND ND ND 
2,4-Dinitrotoluene ND ND ND 
Dietrrylphthalate 0.26 020 
4<Uorophsnyl-phenyleaier ND ND ND 
Fluorene ND ND ND 
4-NhrcenaliDe ND ND ND 
4.6-Diniuu 2 methylphenoi ND ND ND 
vilittaodipbarfhBÜi>e(l) ND ND ND 
4-Brcm»pteriyl-pl>cnylctbeT ND ND ND 

ND 
ND Feritachlorophenol 

ND 
ND 

ND 
ND 

ND ND ND 
Anthracene ND ND ND 
Carbazole ND ND ND 
Di-c-feutyiphtlialate 0.70 B 0.52 B 
FhiorantbeDe ND ND ND 
Pyrene ND ND ND 
Burylbsuzyrpmafcuc 0.29 0.28 ND< 
33*-Dichlororjeozidirie ND ND ND 
Benao(a)anthracene ND ND ND 
Chrysene ND ND ND 
Ks(2*thylhexyl)phtha]ate 0.33 BC 0.19 BC 
Drn-Octyrptnaba ND ND ND 
Benzo(b)fluoBntberie ND ND ND 
Beru»(k)fluoianiheiie ND ND ND 
Benzo(a)pvrene ND ND ND 
Indeno<lA3-ol)pyrene ND ND ND 
Dibenzo(&h)anthracene ND ND ND 
Benz3(gij)perylene ND ND ND 
Quiaoline ND ND ND 
4,4-Dichbrobq)henyl ND ND ND 
Fencjcnlorobenzene ND ND ND 

2.78 B 

0J3 

020 

AVERAGE 

ND ' 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND< 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND< 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.65 

0.60 

025 

B=Delected m blank train: reported values have been blank corrected. 
BC=Detected in blank train: test run values were less than bbnk train values. 
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RMA-SCH 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 5-3 (cont) 

SUMMARY OF SEMIVOLATHE ORGANIC COMPOUNDS TEST DATA AND TESTRESULTS 

Tat Dux 
Rim number 1 2    ■ 3 
Location INCINERATOR STACK 
Date 06-10-93 06-11-93 06-12-95 
Time period 0745-1501 0710-125S 07564416 

Organochloräo taääiaaCB'Emtnaa Consata&m Data, ftib/r 
Alpla-BHC ND ND ND 
Be&*HC ND ND ND 
Deta-BHC ND ND ND 
pamB-BHC ND                     B ND                    B ND 
HepBonlor ND ND ND 
Aldrin ND ND ND 
EepOehlorepoxide 0.0049 ND<      0.0017 ND< 
Eadosul£mI ND ND ND 
Dieldrin ND ND ND 
4,4'-DDE ND ND ND 
Endrin ND ND ND 
Xsodnn ND ND ND 
Eadosu]£ann ND ND ND 
4,4'-DDD ND ND ND 
Eodosulfimsuhate ND ND ND 
4,4,-DDX ND ND ND 
Methoxychlor ND ND ND 
Ruuiuiketone ND ND ND 
aifto-aüordanc ND ND ND 
guans-Chlordane ND ND ND 
Tcccaphene ND ND ND 
Arodor-1016 ND ND ND 
Arodor-1221 ND ND ND 
ArodoM232 ND ND ND 
Arodor-1242 ND ND ND 
Atodor-124S ND ND ND 
Arodor-1254 ND ND ND 
Arodor-1260 

"llMBIIIWlll   lllll       1               .-■--.  

ND ND ND 

Atzazine ND ND ND/ 
Dichlorvos ND ND ND 
Mevinphos ND ND ND 
Bfaoprop ND ND ND 
Naled ND ND ND 
Hiarate ND ND ND 
Denwon.0 ND ND ND 
Dandon, S ND ND ND 
Diazinon ND ND ND 
DisulfÖBOD ND ND ND 
Methyl taaääOD ND ND ND 
Bomel ND ND ND 
Malamion ND ND ND 
Fentmon ND ND ND 
BhylPraänon ND ND .    ND 
Chlorpyrifcs ND ND ND 
femilfothion ND ND ND 
Tncnloronate ND ND ND 
Merphos ND ND ND 
Stiropbos ND ND ND 
Botar ND ND ND 
Azmuuus methyl ND ND ND 
CJOUSBDUOS ND ND ND 
Supona ND ND ND 
Tokutfaion ND ND ND 

0.0017 

AVERAGE 

ND' 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
»D 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0022 

B=: 
BC 

i blank train; reported values have been blank corrected. 
mbbnk train; test run values were less than blank train values. 
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RMA-SQf 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 5-3 (cont) 

SUMMARY OF SEMaVOLATILE ORGANIC COMPOUNDS TEST DATA AND TESTRESULTS 

TcstEka 
Sim number 1 2 3 AVE 
Location INONERATOR STACK 
Date 06-10-93 06-11-93 06-12-93 
Time period 0745-1501 0710-1258 0756-1416. 

s«mi»nhitn>irh^Mw^ n.iinii^imi« uwifnä». rv^^^^inn T*^ vrffarm 
Phenol ND ND ND ND 
Bis (2-caloroethyl) ether ND ND ND ND 
2-^hJoropbsnol ND ND ND ND 
1,3-Dichlorobenzene ND ND ND ND 
1,4-Dichlorotemme ND ND ND ND 
Benzyl alchohol ND ND ND ND 
12-Dichloiocenzese ND ND ND ND 
2-Memylnbenol ND ND ND ND 
bä-(2-Chk>roisopropyl)5ther ND ND ND ND 
44i*«hylphenol ND ND ND ND 
rv-Niuuio^M^topyiamine ND ND ND ND 
Hexachkxoethme ND ND ND ND 
Nitrobenzene ND ND ND ND 
bophorone ND                      B ND                   BC ND B                ND 
2-Nitrophenol ND ND ND ND 
Z4-Dnnethylphenol ND ND ND ND 
Benzoicacid ND<         13.46 B ND<       13.15 B 14.09 B               ND< 
bis(M3i]oioethoxy)metnane ND ND ND ND 
2,4-Dichloropbenol ND ND ND ND 
ü4-Trichlorobenzaie ND ND ND ND 
Naphthalene ND                    B ND                   BC ND BC             ND 
4-ChloroanUine ND ND ND ND 
HoBdibrobutadiene ND ND ND ND 
4-Chlon> 3-mAylpoenjl ND ND ND ND 
2-Mehtvlnapthalene ND ND ND ND 
Hrrart.lcirocydopr]iari»-ne ND ND ND ND 
2,4,eVTriehloropbenol ND ND ND ND 
2,4>Trichlorophenol ND ND ND ND 
2-Chloronapthalene ND ND ND ND 
2-NitmnrflKnr. ND ND NO : ND 
Qi^oetnvlsthafile 1J5 ND<         Z63 ND<          2.63 ND< 
Acennphthylene ND ND ND ND 
2,6-Dmitrotoluene ND ND ND ND 
3-MnrcBQafaiie ND ND ND ND 
Acempthene ND ND ND ND 
2,4-Dmitropbenol ND ND ND ND 
4-Nitrophenol ND ND   , ND ND 
Dibenzofuran ND ND ND ND 
2.4-Dmitrototueoe ND ND ND ND 
DiftUiylplillMhTP 2.42 1.S4 7.11 
4-Chkm^itaiyl-pbetijrIether ND ND ND ND 
Buorene ND ND ND ND 
4-NitrcBnaline ND ND ND ND 
4,6-Diniuu2 ujaliylphCTol ND ND ND ND 
n-Nftrc«odipr^iamine<l) ND ND .   ND ND 
4-Bromopbenjrl-phenylether ND ND ND ND 
"^'^ liVwr>K^w>^t%> ND ND ND ND 
FraitarftkuupUmol ND ND ND ND 

ND ND ND ND 
Anthracene ND ND ND ND 
Carbazofe ND ND ND ND 
DMHsuryJpfaifaahte S.08 B 6.05 B 6.85 B 
Fluoranthene ND ND ND ND 
Pyteue ND ND ND ND 
Burylbenzylpthalate 3.77 3.68 ND<          2.63 
33'-Dichioiohm7iriiTy ND ND ND ND 
TV n n <(a)autlimcenc ND ND ND ND 
Chrysene ND ND ND ND 
bis(2*mylhexyl)phmalate 5.39 BC 3.16 BC   . 3.69 BC 
TJ»*»«W lylj*tr»ht^ ND ND ND ND 
Benno(b)ftioBnihene ND ND ND ND 
Benzo(k)ftioanthene ND ND ND ND 
Benzo(a]pyfene ND ND ND ND 
Indeoo(l,23-cd)pyrene ND ND ND ND 
Dibeozo(aJi)aBtaraoene ND ND ND ND 
Ben20(gjj4)perylene ND ND ND ND 
Quinolme ND ND ND ND 
4,4-Diehlorobiphenyl ND ND ND ND 
Pentachknobenzene ND ND ND ND 

13.46 

3.79 

B =Detected m blank train; reported values have been blank corrected. 
BC=Detected mbbmk train; test run values were less than bkmk tram values. 
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RMA-SOI 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE «(cont) 

SUMMARY OF SEMTVOLATTLE ORGANIC COMPOUNDS TEST DATA AND TEST RESULTS 
Test Eta 

Run number 1 2 3 
Location INCINERATOR STACK 
Date 064(M0 05-11-93 0642-93 
Tune period 0745-1501 0710-1258 0756-1416 

ND Ahpta-BHC ND ND 
Beta-BHC ND ND ND 
Dela-BHC ND ND ND 
gamma HIC ND                    B ND                     B ND 
Hepacnlor ND ND ND 
Aldrm ND ND ND 
Etcptnouor epoxiac 0.0« ND<          0.03 ND< 
Eodosul&nl ND ND ND 
Diclann ND ND ND 
4,4'-DEE ND ND ND 
Endrin ND ND ND 
Isodrin ND ND ND 
Fnrfnoilfe-TT ND ND ND 
4.4--DDD ND ND ND 
Endosunänsul&te ND ND ND 
4.4--DDT ND ND ND 
Metboxyenlor ND ND ND 
FjnlimkiMonc ND ND ND 
alpba-Chloidane ND ND ND 
ganinij>4^}[r>friati^. ND ND ND 
Toxapbene ND ND ND 
Arodor-1016 ND ND ND 
Arodori221 ND ND ND 
Aroelor-1232 ND ND ND 
ArocloH242 ND ND ND 
ArodoM248 ND ND ND 
Aroclor-1254 ND ND ND 
ArocloM260 ND ND ND 

3nMim<»m*nnio«Beaiäite«/>rRH»ii^l.i rv-w^^..^ mtl. nrfditm 
Arazme ND ND ND'' 
Diehlorvos ND ND ND 
Mevinpbos ND ND ND 
Etboprop ND ND ND 
Naled ND ND ND 
PbOTBtt ND ND ND 
DCQXtOQ.0 ND ND    , ND 
Deraeson. S ND ND ND 
Dazinon ND ND ND 
Dxsulfotoo ND ND ND 
Methyl Faxathioxi ND ND ND 
Roanel ND ND ND 
Mahtfaion ND ND ND 
Fcntnion ND ND ND 
Ethyl Fladuou ND ND .   ND 
Chlorpyrifcs ND ND ND 
Fsctsulfothion ND ND ND 
Tncfalotoicuc ND ND ND 
Mexphos ND ND ND 
Stnopbos ND ND ND 
Bobaar ND ND ND 
Aanphos-metiryl ND ND ND 
Coiumpuos ND ND ND 
Supona ND ND ND 
Tolcuthioa ND ND ND 

0.03 

AVERAGE 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND. 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

B=Detected in blank train; reported values have been blank corrected. 
BC = Detected in blank train: test nm values were less than blank Bain values. 
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RMA-SQI 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 5-3 (cont) 

SUMMARY OF SEMVOLATHJE ORGANIC COMPOUNDS TEST DATA AND TESTRESULTS 

TntBua 
Run number 
Location 
Date 
Is» period 

Scrarohüac Organic CutujJuuiMl«! 
Phenol 
Bis (2-chloroethyl) ether 
2-Chloropaenol 
l^Oichloroberaene 
1,4-Dichlorobenztoe 
Benzyl alchobol 
t/*J»'*4il mil ■»!»'» if» 

2-Methylphenol 
bu-(2-Cli]oroisopropyl)ether 
44itehylpnenol 
N^Geoso-Di-ChpropyiazniDe 
Ha 
Nitrobt 
ISOpbOIDDC 
2-Nittopheno] 
2,4-Dimcthyiphenol 
Bsnzoicacid 
bis(2-ChloK)ethoxy)methaQe 
Z443cfaloropbenol 
l.Z4-?rieh)oroben2ene 
Naphthalene 
4-ChloiDanüine 
HexaehlorobiiBdiene 
4-Ch)oro-3-mclhytphCTol 
2-Mehtyimpthaleoe 
Bexachlorocyclopenadiene 
2,4,S-Tri<4]orophenol 
Z4^richlorophenol 
2-CUoroiiaDttaalene 
3-NitreaBaline 
DimetfaylpdnJae 
Aceraphthylene 
2.6-DinitrotohKne 
3-NitzDanaline 
Acenaptbene 
2,4-Dautz'opbsnol 
4-N"ffiophenol 

AVERAGE 

DUa.JbAr 

Z443mfrrotohiene 
Diethylphthalate 
4-Chloroplmyl^henyleaier 
Fluorene 
4-Nitroanaiine 
4,6-Diniuu 2 mcthylpbcnol 
D-NteotodiphenylainiK(l) 
4-Brarjopbenyl-pbeiry tether 
HJII» ji ii^i HI ii ■ nff ic 

Featachloropbenol 

Anthracene 
Carbomle 
Di-atutylphthalate 
Fluorantnene 
fyiene 
Butylbenzylpthalaie 
33*-Dichlorobenzidine 
Benaofajanthraceoe 
Chrysene 
bis(2*!hylhexyl)phtha]ate 
Dt-ttOctyhjaaJale 
Benzo(b)fluoanthene 
Benro(k)üuomitbrae 
Benzo(a)pyreoe 
Ihdeoo(l,Z3-cd)pyrene 
Diben20(aji)anthracene 
Ben25(giu)perylene 
Quinolme 
4,4-Dicnlorabiphenyl 
Pmurtilrirobeaff iir 

INCINERATOR STACK 
0640-93 06-11-93 0543-93 

07454501 0710-1258 07564416 

ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND . ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND -ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND B ND BC ND B ND 
ND ND ND ND 
ND ND ND ND 
ND< 3.87&04B ND< 3.90E-04B 4.0SE-04 B ND< 3.90E-04 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND B ND BC ND BC ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

3.87E-05 ND< 7.79E-05 ND< 7.62E-05 ND< 7.79E-05 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

6.97E-05 5.45E05 Z0G&44 1.10E-O4 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

2J2E-04B 1.79E-04 B 1.98E-04B Z03E-04 
ND ND ND ND 
ND ND ND ND 

l.OSE-04 1.09E-04 ND< 7.62E-05 8.52E-05 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

1.55E-04BC 9.35E05BC 1.07E-04BC USE-04 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

B=Detected in blank tram: reported values have been blank corrected. 
BC=Detected in Wank train; test run values were less than blank train values. 
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RMA-SQI 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE S-3(cont) 

SUMMARY OF SEMTVOLATTLE ORGANIC COMPOUNDS TEST DATA AND TESTRESULTS 

TectDUa 
Rim number 
Location 
Dale 
Time period 

OrgKnocsloniic-ItencadeWPCB ] 
Alpha imC 
Beta-BHC 
Deto-BHC 

AVERAGE 

Ib/hr 

Hcpuduor 
Aldrin 
HeptBcUor epoxide 
Endoniifanl 
Dickiiis 
4.4W3DE 
Eadrm 
Isodrm 
Endosulfenll 
4.4H3DD 
Endosuuansulfaie 
4,4"-45DT 
Methoxy chlor 

alpha-CbJordane 

Arodor4016 
Arodor4221 
Aroektr4232 
Arodor4242 
Arodor4248 
Arodor42S4 
Arock»4260 

Asazme 
Dichlorvos 
Mevinpbos 
Etnoprop 
Naled 
Iborate 

uO 
,S 

iFfltirirlri/H3Wit»FrnTTririnP«tt,Ib/hr 

Disulfoion 
Methyl Parathion 
Bonoel 
Malathion 
Efenthion 
E&ylfra&ion 
ChJorpyroos 
Feosulfoihion 
Trichloronate 
Merpbos 
Stsopbos 

Azinphca-tnethyl 

Supooa 
Tokuthion 

INCINERATOR STACK 
0640-93 0641-93 0642-93 
074S-1501 0710-1258 07564416 

ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND        B ND        B ND        B ND 
ND ND ND ND 
ND ND ND "ND 

2.21E-06 ND< 7.79E-07 ND< 7.62B-07 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND •ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

9.92E-07 

B=Detected in blank train; reponed values have been blank corrected, 
BC=Detected in blank Iraim test run values were less than blank train values. 
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RMA-SQI 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLES^ 

SUMMARY OF DIOXIN AND FURAN TEST DATA AND TEST RESULTS 

TEST DATA 
Test run number 
Test location 
Test date 
Test time period 

SAMPLING DATA 
Sampling duration, min. 
Nozzle diameter, in. 
Gross sectional nozzle area, sqA 
Barometric pressure, in. Hg 
Avg. orifice press, diff, in Up 
Avg. dry gas meter tempt, deg F 
Avg. abs. dry gas met« temp., deg. R 
Total liquid collected by train, ml 
Std. vol. of H2O vapor coll, cuA. 
Dry gas meter calibration factor 
Sample voL at meter cond,dcf 
Sample vol. at std. cooi, dscf (1) 
Percent of isokmetb sampling 

GAS STREAM COMFOSTTIONnAXA 
COj. % by volume, dry basis 
Oj, % by volume, dry basis 
CD, % by volume dry basis 
N2, % by volume, dry basis 
Molecular wt. of dry gas. Ib/Ib mole 
H20 vapor in gas stream, prop, by vol. 
Mole fraction of dry gas 
Molecular wt of wet gas, Ib/Ib mole 

GAS STREAM VmXTIY AND VOLUMEIRIC FLOW DATA 
Static pressure, in. HJ3 
Static pressure, in. Hg 
Absolute pressure, in. Hg 
Avg. temperature, deg. F 
Avg. absolute temperature. degR 
Pilot tube coefficient 
Totti number of traverse points 
Avg. gas stream velocity, ft/sec. 
Stack/duct cross sectional area, sq.ft. 
Avg. gas stream volumetric flow, wacf/min. 
Avg. gas stream volumetric flow. dscfAnin. 

INCINERATOR STACK 
06-10-93 06-llr93 06-12-93 

0745-1501 0710-4258 0756-1416 

240.0 240.0 240.0 
0355 0355 0355 

0.000687 0.000687 0.000687 
24.79 2457 24.62 

1.42 131 1.44 
78 80 81 

. 538 540 541 
4892.0 - 4914.0 4952.0 
2303 2313 233.1 
1.010 1.010 1.010 

168.721 173.104 170.963 
139.101 140.945 139.109 

104.7 1033 105.4 

10.1 93 103 
3.4 3.7 3.4 
0.0 0.0 0.0 

86.5 86.6 86.4 
29.75 29.71 29.76 
0.623 0.621 0.626 
0377 0379 0374 

22.4 22.4 22.4 

-0.13 ;-0.13 -0.14 
-O.010 -0.010 -0.010 

24.78 2436 24.61 
184 183 184 
644 643 644 
034 0.84 034 

12 12 12 
525 54.1 52.9 
9.62 9.62 9.62 

30300 31200 30500 
7800 8000 7700 

(1) Standard conditions = 68 degrees F. (20 deg. C) and 29.92 in Hg (760 mm Hg) 
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RMA-SQI 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 5-4 (cont) 

SUMMARY OF DIOXIN AND FURAN TEST DATA AND TEST RESULTS 

TEST DATA: 
Test nil number 
Test location 
Test date 
Test time period 

DICCONIABCRATCRYREPORT DATA, ng 

2A73-TCXD 
lA3,7,8-PeCDD 
1Z3,4.7,H&CDD 
li3^,7*HsCDD 
lA3,7ÄHicCDD 
lZ3.4.6,7.8-HpCDD 
OCDD 

TotalTCDD 
Total PeCDD 
TotalHtCDD 
TotalTCDD 
TotalPCDD 

DIOXIN CONCENTRATION, ppt/r 

23.7.8-TCDD 
l£3,7,8-PeCDD 
1,13.4,7,8-rfceDD 
U3,6.7*ä!CDD 
1A3.7.8.94&CDD 
lA3,4,6.7,8-HpCDD 
CCDD 

TotalTCDD 
Total PeCDD 
TotalHiCDD 
Total HpCDD 
TotalPCDD 

DKJXIN EMISSIONS, Ib/dscf 

23,7,8-TCDD 
UA7.WeCDD 
LZ3.4.7.HfeCDD 
lZ3.6.7Ä«tCDD 
li3,7A9-»[CDD 
lA3,4.6,7,8-HpCDD 
CCDD 

TotalTCDD 
Total PeCDD 
Total KbtCDD 
TotalPCDD 
TotalPCDD 

INCINERATOR STACK 
064MJ 06-11-93 06-12-93 

0745-1501 0710-1258 0756-1416 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

0.020  . ND< 0.020 0.020 
0.040 0.030 0.070 

ND< 0.020 0.010 0.006 
0.020 ND< 0.010 ND< 0.010 

ND ND ND 
0.020 ND< 0.030 0.020 
0.080 0.040 0.096 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

2£7E-04 ND< Z83E-04 2^7E-04 
531E-04 3.93E-04 930E-04 

ND< 3.79E-04 1.87E-04 1.14E-04 
3.43E-04 ND< 1.69E-04 ND< 1.71E-04 

ND ND - ND 
2£7E-04 ND< 4.25E-04 2£7E-04 
1.16E-03 5.81E-04 1.33E-03 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND' ND 

3.17E46 ND< 3.13E-16 3.17E46 
6.34E-16 4.69E-16 1.11E45 

ND< 3.17E-16 1.56E-16 9.51E-17 
3.17E46 ND< 1.56E-16 ND< 1.58E46 

ND ND ND 
3.17&46 ND< 4.69E46 3.17&46 
1.27E-15 626E46 1.52E-15 

ND=Not detected in sample train. 

ND <=Eimer not detected in sample train and quantified in another test ran. or test run values were less ttan blank tram vahjes and thscktectran limit is reported 
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RMA-SQI 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 5-4 (cont) 

SUMMARY OF DIOXIN AND FURAN TEST DATA AND TEST RESULTS 

TEST DATA; 
Test ran number 
Testification 
Test date 
Test time period 

KOXINCX)NC£Nn<AnON,ngAbcm 

23,7,8-TCDD 
1Ä3.7ÄÄCDD 
lA3,4,7,8-r&CDD 
lA3^,7^HtCDD 
lÄ3,73>öcCDD 
lA3,4,6,7*«pCDD 
lA3.4,6,7A9-OCDD 

TotolTCDD 
Total FeCDD 
TotaHfeCDD 
Totall^CDD 
TolallCDD 

DKXONEMISSI0NS,lMir 

23.7.8-TCDD 
1Z3JÄÄCDD 
123A,1MbCDD 
123£.7MbCDD 
1A3.7&94&CDD 
1,23.4.6,7,8-HpCDD 
LZ3.4,6,7&9-OCDD 

TolalTCDD 
Total PeCDD 
TotalHsCDD 
TotalHfcCDD 
Total FCDD 

INCINERATOR STACK 
0640-93 0641-93 0642-93 

07454501 0710-1258 07554416 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

5.08E-06   . ND< 5.01&06 5.08EO6 
1.0Z&OS 7.52&06 1.78E-05 

ND< 5.08E-06 Z51&06 1.52E-06 
5.08E-06 ND< Z51E-06 ND< 2J4&06 

ND ND ND 
5.08&06 ND< 7.52E-06 S.08E-06 
2.03&05 l.OOE-05 2.44E-05 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

1.47E40 ND< 1.49E-10 1.46E40 
2.95E40 124E-40 5.12E40 

ND< 1.47E40 7.47E41 439E41 
1.47E40 ND< 7.47E41 ND< 732E41 

ND ND ND 
1.47E40 ND< 224E40 1.46E40 
5.90E40 199E40 7.03E40 

ND=Not detected in sample train. 
ND<=Either not detected in sample train and quantified in another lest nm. or test rrarahirs were less tban blank train values and tbe detection 
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1 
RMA- -SQI 

DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 

TABLE 5-4 (cont) 

SUMMARY OF DIOXIN AND FURAN TEST DATA AND TEST RESULTS 

TEST DATA: 
Test run number 1 2 3 
Test location INCINERATOR STACK 

|                                               Test date 0640-93 05-1M3 06-12-93 
1                                            Test time period 0745-1501 0710-1258 0756-1416 

FORANLABORATORY RETORT DATA, ng 

|                                            23.7,8-TCDF 0.020 0.020 ND<        0.010 
I                                            L23,7,8-PeCDF ND ND ND 
»                                              23.4,7.8-PeCDF ND ND ND 

L23.4,7,8-HxeDF 0.020 ND< 0.010 ND<        0.008 
1,23,6,7,8-HbcCDF ND ND ND 
1A3.7,8,9-HDCCDF ND ND ND 

1                                              23.4,6,7,8-»sCDF ND< 0.020 0.002 ND<        0.010 
1                                           L23.4,6,7,8-HpCDF 0.020 0.010 ND<       0.010 

U3,4.7,8,9-HfeCDF ND ND ND 
.                                           OCDF ND ND ND 

1                                           TotalTCDF 0.210 0310 0.470 
Total PeCDF 0.030 ND< 0.080 ND<        0.060 
TotalHxCDF 0.032 0.002 ND<        0.010 

■                                           Tolall^CDF 0.020 0.010 ND<        0.010 
1                                              TotalPCDF 0.292 0322 0.470 

FURAN CONCENTRATION, ppt/v 

|                                              23.7.8-TCDF 3.99E-04 3.94&04 ND<   2.00E-04 
1                                              1.23.7.8-PeCDF ND ND ND 
1                                             23.4,7,8-PeCDF ND ND ND 

123AJMbCDF 3.26E04 ND< 1.61E-04 ND<   130E-04 
U3.6.7,8-£*eDF ND ND ND 

[                                              1Z3.7&9-ÖCGDF ND ND ND 
1                                             23.4.6,7.fr«cCDF ND< 3.26E-04 3.22E-05 ND<   1.63E-04 
•                                             lZ3.4,6,7.8-HpCDF 2.98E-04 1.47E-04 ND<   1.49E-04 

U3.4,7.8.9-HpCDF ND ND ND 
.                                              OCDF ND ND ND 

TotalTCDF 4.19E-03 6.11E-03 938E-03 
Total PeCDF 538E-04 ND< 1.42E-03 ND<   1.08E-03 
TotalHxCDF 5.21E-04 322E-05 ND<   1.63E-04 

i                                          TotalHpCDF 2.98E-04 1.47E-04 ND<   1.49E-04 
1                                          TotalPCDF 5.55E-03 6.29E-03 938E-03 

FURAN EMISSIONS, IbAfacf 

|                                             23.7,8-TCDF 3.17E-16 3.13E-16 ND<   1.58E-16 
1.23.7.8-PeCDF ND ND ND 

1                                             23.4,7.8-PeCDF ND ND ND 
li3,4.7*HsCDF 3.17E-16 ND< 1.56E-16 ND<   127&46 
1.23.6.7.8-HI5CDF ND ND ND 

1                                             U3.7,8.9-tfeCDF ND ND ND 
1                                             23.4.6.7,8-HbcCDF ND< 3.17E-16 3.13E-17 ND<   1.5SE-16 
1                                             1.23.4,6.7,8-HpCDF 3.17E-16 1.S6E-16 ND<   l.SSE-16 

1.23.4.7.8.9-^pCDF ND ND ND 
OCDF ND ND ND 

TotalTCDF 333E-15 4.85E-15 7.45E-15 
1                                            Total PeCDF 4.75E-16 ND< 1.25E-15 ND<   951E-16 

Total MtCDF 5.07E-16 3.13E-17 ND<   158E46 
,                                         TotalHfcCDF 3.17&46 156E-16 ND<   1.58E-16 
1                                            TotalPCDF 4.63E-15 5.04E-15 7.45E-15 

|                                     ND=Notdetectedinsamptetram. 

1                                     ^<=Eithernot detected m sample tramairi quantified m 

1 
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RMA-SQI 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 5-4 (cont) 

SUMMARY OF DIOXIN AND FURAN TEST DATA AND TEST RESULTS 

TEST DATA: 
Test nm Dumber 
Test location 
Test date 
Test time period 

FURAN CONCENTRATIONS, ug/dscm 

Z3.7.8-TCDF 
l,Z3.7.8-PeCDF 
23.4.7.8-PeCDF 
1,23,4,7.8-HxCDF 

U3,7,8,94feCDF 
23.4.6,7.8-HtCDF 
1,23.4.6,7.8-HpCDF 
LZ3.4.7Ä9^pCDF 
OCDF 

TotalTCDF 
Total PeCDF 
ToalHsCDF 
TotalHpCDF 
Total FCDF 

FURAN EMISSIONS, lb/far 

23.7,8-TCDF 
U3.7*ftCDF 
23.4,7.8-PeCDF 
1A3.4.7>«[CDF 
lZ3,6,7>HxCDF 
lÄ3,7&WfeCDF 
23.4,6.7,8-JfceDF 
1,23,4,6,7.84^CDF 
1.23.4,7,8,94*rjCDF 
OCDF 

TotalTCDF 
Total PeCDF 
TotalHtCDF 
TotalHpCDF 
Total PCDF 

INCINERATOR STACK 
0640-93 064 W3 0642-93 

0745-1501 07104258 07564416 

5.08E-06 5.01E-06 ND< ZS4&06 
ND ND ND 
ND ND ND 

5.08E-06 ND< Z51E-06 ND< ZQ3E-06 
ND ND ND 
ND ND ND 
ND< 5.08E-06 5.01E-07 ND< Z54E-06 

5.08E-06 Z51E-06 ND< Z54E-06 
ND ND ND 
ND ND ND 

533E-05 7.77&05 1.19E-44 
7.62E-06 ND< 2.00E-05 ND< 152E45 
8.12E-06 S.01E-07 ND< ZSSr06 
5.08E-06 231E-06 ND< Z54E-06 
7.41E-05 8.07&05 1.19E-04 

1.47E-10 1.49E40 ND< 732E41 
ND ND ND 
ND ND ND 

1.47E-10 ND< 7.47E41 ND< 5.85E41 
ND ND ND 
ND ND ND 
ND< 1.47E40 1.49E41 ND< 73ZE41 

1.47E40 7.47E41 ND< 732E41 
ND ND ND 
ND ND ND 

1.55E-09 232E-09 3.44E-09 
Z21E40 ND< 5.98E40 ND< 439E40 
136B40 1.49E41 ND< 73ZE41 
1.47E-10 7.47E41 ND< 73ZE41 
2.15E-09 2.41E-09 3.44E-09 

ND=Not detected in sample train. 
ND <=Eimer not detected in sample train and quantified in another test run. or tea run vahies were less than blank tram values and tte detect^ 
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RMA-SQI 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 5-4 (cont) 

SUMMARY OF DIOXIN AND FURAN TEST DATA AND TEST RESULTS 

TEST DATA 
Test run number 
Test location 
Test date 
Test time period 

TOTOTYEqUrVAIENCT EMISSIONS (HEFs/89), ft/hr 

Z3.7.8-TCDD 
lZ3,7*ftCDD 
U3.4.7,8-HcCDD 

li3.7AMftCDD 
lZ3,4,6,7.8-HpCDD 
OCDD 

TotalTCDD 
TotalFeCDD 
Total HKCDD 

Total HpCDD 

23,7,8-TCDF 
123,7&PeCDF 
Z3.4.7*ftCDF 
lZ3.4.7,8-JicCDF 
U3.6,7,&«cCDF 
li3.7AWitCDF 
i3.4.6.7^feCDF 
1A3,4.6,7.8-J$CDF 
lA3.4.7.8.9-HpCDF 
1Z3.4.6.7.8.9-OCDF 

Total TCDF 
Total BeCDF 
Total HcCDF 
Total HpCDF 

TOTAL 23,7^-TCDDEQUIVAlENTS, Va/ht 

INaNERATOR STACK 
06-10-93 06-1M3 0642-93 

0745-1501 0710-1258 0756-1416 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

1.47E-12  . ND< 1.49E-12 1.46&42 
2.95E-13 234E43 5.12E-43 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

1.47E-41 1.49E-11 ND< 732E42 
ND ND ND 
ND ND ND 

1.47E-11 ND< 7.47E-12 ND< 5.85E-12 
ND ND ND 
ND ND ND 
ND< 1.47E-11 1.49E-12 ND< 732&-12 

1.47E-12 7.47E-13 ND< 732E-13 
ND ND ND 
ND ND ND 

0.0 0.0 0.0 
0.0 0.0    . 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

3.27E-11 1.74E-11 1.98E-12 

ND=Not detected in sample train. 

ND <=Either not detected in sample train and quantified in another test rua or test run vahies were k^ than blank tarn values and tbeo^tec^ 
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RMA-SQI 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 5-* (cont) 

SUMMARY OF DIOXIN AND FURAN TEST DATA AND TEST RESULTS 

TEST DATA 
Test ran number 
Test location 
Test date 
Test time period 

TOKICTIY EQUIVALENCY EMISSICH« (HFFs/89), ng/fecm 

23,7.8-TCDD 
LZ3.7,8-PeCDD 
LZ3.4.7,8-HxCDD 
1Z3.6.7.H&CDD 
123,7.8,WfeCDD 
LZ3.4.6,7,8-HpCDD 
l.Z3,4,6,7,8.90CDD 

Total TCDD 
Total PeCDD 
Total HsCDD 
Total f^CDD 

23,7.8-TCDF 
1,23.7,8-PeCDF 
23.4,7,8-ftCDF 
lA3.4,7.8-HtCDF 
lÄ3,6.7*«tCDF 
1Z3.7AM&CDF 
23.4.6.7*«tCDF 
l.Z3.4.6.7.8-HpCDF 
l.Z3,4.7.8,9-HpCDF 
lZ3,4,6,7.8,9-OCDF 

TotalTCDF 
Total PeCDF 
Total KbcCDF 
TotalTCDF 

TOTAL 23.7>TCDDBQUIVALEhfrS,njAban 

INCINERATOR STACK 
06-10-93 06-11-93 06-12-93 

0745-1501 0710-1258 0756-1416 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

5.08E-08   - ND< 5.01E-08 5.08E-08 
1.02E-08 7.52E-09 1.78E-08 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

5.0SE-07 5.01E-07 ND< Z54E-07 
ND ND ND 
ND ND ND 

5.08E-07 ND< Z51&07 ND< 2.03EHJ7 
ND ND ND 
ND ND ND 
ND< 5.08E-07 5.01E-08 ND< 234E-07 

5.08EO8 151E-08 ND< 2^4E-08 
ND ND ND   ' 
ND ND ND 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

1.13E-06 5.84E-07 6.85E-08 

ND=Not detected in sample train. 

ND <=Eithernot detected in sample train and quantified in another test ran. cr test rm values were less than blank tram values aoitbe a 
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RMA-SQI 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 5-5 

SUMMARY OF METALS TEST DATA AND TEST RESULTS 

TEST DATA 
Test nm number 
Test location 
Test date 
Test time period 

SAMPLING DATA 
Sampling duration, min. 
Nozzle diameter, in. 
Barometric pressure, in. Hg 
Avg. orifice press, dift, in HjO 
Avg. dry gas meter temp., deg F 
Avg. abs. dry gas meter temp, deg. R 
Total liquid collected by train, ml 
Std. voL of HjO vapor colL, cu.ft 
Dry gas meter calibration factor 
Sample voL at meter cond. def 
Sample voL at std. cond, dscf C1) 
Percent of isokinetic sampling 

GAS STREAM COMPOSITION DATA 
CO2, % by volume, dry basis 
O2, % by vokime. dry basis 
CO, % by volume, dry basis 
N2, % by vokime, dry basis 
Molecularwt of dry gas, lb/lb mole 
H2O vapor in gas stream, prop, by voL 
Mole fraction of dry gas 
Molecularwt of wet gas, 1Mb mole 

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA 
Cross sectional nozzle area, sq.ft. 
Static pressure, in. HjO 
Static pressure, in. Hg 
Absolute pressure, in. Hg 
Avg. temperature, deg. F 
Avg. absolute temperature, deg.R 
Fitot tube coefficient 
Total number of traverse points 
Avg. gas stream velocity, ft/sec 
Stack/duct cross sectional area, sq.ft. 
Avg. gas stream volumetric flow, wacf/min. 
Avg. gas stream volumetric flow, dscf/min. O 

INCINERATOR STACK 
0640-93 0641-93 0642-93 

07454032 0710-0953 07564101 

120.0 120.0 120.0 
0.375 0.375 0.375 
24.79 24.57 24.62 
1.75 1.70 . -1.77 

78.50 81.63 80.69 
539 542 541 

2735.0 2636D 2526J0 
128.7 124.1 118.9 
1.001 1.001 1.001 

91.757 91.638 92.469 
74.974 73.777 74.742 

100.2 98.6 94.7 

10.1 9.9 10.1 
3.4 3.5 3.6 
0.0 0.0 0.0 

86.5 86.6 86.4 
29.8 29.7 29.8 

0.632 0.627 0.614 
0.368 0.373 0.386 
2Z3 22.4 22.5 

0.000767 0.000767 .   0.000767 
-0.13 -0.15 -0.17 

-O.010 -0-011 -0.013 
24.78 24.56 24.61 

185 184 183 
645 644 643 
0.84 0.84 0.84 

30 30 30 
54.3. 54.0 54.9 
9.62 9.62 9.62 

31300 31200 31700 
7800 7800 '8300 

24-Aiig-93 

W Standard conditions = 68 deg. F. (20 deg. C) and 29.92 in Hg (760 mm Hg) 
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RMA-SQI 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 5-5 (cont) 

SUMMARY OF METALS TEST DATA AND TEST RESULTS 

TEST DATA 
Test run number 
Test location 
Test date 
Test time period 

METALS LABORATORY REPORT DATA, ng 
Antimony (Sb) 
Arsenic (As) 
Barium(Ba) 
Beryllium(Be) 
Cadmium (Cd) 
Chromium (Cr) 
Copper(Cu) 
Lead(Pb) 
Mercury (Hg) 
Nickel (Ni) 
Sefenium(Se) 
Silver(Ag) 
Thallium(Ti) 
Vanadium(V) 
Zinc(Zh) 

METALS CONCENTRATIONS, ng/m3 W 
Antimony (Sb) 
Arsenic (As) 
Barium(Ba) 
Beryllium(Be) 
Cadmium (Cd) 
Chromium (Cr) 
Copper(Cu) 
Lead(Pb) 
Mercury (Hg) 
Nickel (Ni) 
Selenium(Se) 
SilvenAg) 
Thallium(Tl) 
Vanadium(V) 
Zinc(Zn) 

METALS CONCENTRATICNS, Ib/dscf C1) 
Antimony (Sb) 
Arsenic (As) 
Barium(Ba) 
Berylhum(Be) 
Cadmium (Cd) 
Chromium (Cr) 
Copper(Cu) 
Lead(Pb) 
Mercury (Hg) 
Nickel (Ni) 
Selenium(Se) 
Silver(Ag) 
Thallium(Tl) 
Vanadium(V) 
Zinc<Zn) 

METALS CONCENTRATICNS, Ib/hx P> 
Antimony (Sb) 
Arsenic (As) 
Barium(Ba) 
Beryllium(Be) 
Cadmium (Cd) 
Chromium (Cr) 
Copper(Cu) 
Lead(Pb) 
Mercury (Hg) 
Nickel (Ni) 
Selenium(Se) 
SilvenAg) 
ThaUium(Tl) 
Vanadium(V) 
Zinc(Zn) 

06-10-93 
0745-1032 

10.40 
ND< 40.30 
ND< 80.fi0 
ND< 2.06 

1.65 
ND< 4.00 

3808.80 
56.25 

124.57 
ND< 16.10 
ND< 40.30 

3.25 
ND< 40.30 
ND< 20.10 

522.20 

4.90 
ND< 18.98 
ND< 37.96 
ND< 0.97 

0.78 
ND< 1.88 

1793.85 
26.49 
58.67 

ND< 7.58 
ND< 18.98 

1.53 
ND< 18.98 
ND< 9.47 

245.94 

3.06E-10 
ND< 1.19E09 
ND< 2.37E09 
ND< 6.06E-11 

4.85E-11 
ND< 1.18E-10 

1.12E-07 
1.65&09 
3.66&09 

ND< 4.73E-10 
ND< 1.19E09 

9.56E-11 
ND< 1.19E09 
ND< 5.91E40 

1.54&08 

1.44E04 
ND< 5.56&04 
ND< 1.11&03 
ND< 2.84&05 

2.28&05 
ND< 5.52&05 

5.26&02 
7.76E-04 
1.72E03 

ND< 2.22E04 
ND< 5.56E04 

4.49E05 
ND< 5.56&04 
ND< 2.77&04 

7.21E03 

06-11-93 06-12-93 
0710-0953 07564101 

11.25 11.20 
11.40 ND< 40.30 
38.50 ND< 80.50 

ND< 0.40 ND< 2.06 
ND< 1.96 ND< 2.06 

2.83 ND< 4.00 
431920 3666.00 

62.30 55.05 
109.22 143.88 

7.20 ND< 16.10 
ND< 22.20 ND< 40.30 
ND< 3.60 ND< 4.00 
ND< 33.50 ND< 40.30 

2.35 ND< 20.10 
981.65 103835 

5.38 5.29 
5.46 ND< 19.04 

18.43 ND< 38.03 
ND< 0.19 ND< 0.97 
ND< 0.94 ND< 0.97 

1.35 ND< 1.89 
206722 173155 

29.82 26.01 
52.27 67.97 
3.45 ND< 7.61 

ND< 10.63 ND< 19.04 
ND< 1.72 ND< 1.89 
ND< 16.03 ND< 19.04 

1.12 ND< 9.50 
469.83 490.55 

3.36B-10 3.30E-10 
3.41E-10 ND< 1.19E09 
1.15E-09 ND< 2.37E09 

ND< 1.20E-11 ND< 6.08&41 
ND< 5.86E-11 ND< 6.08E-11 

8.46E41 ND< 1.18E-10 
1.29E-07 1.08EA7 
1.86E-09 1.62&09 
3.26E-09 4.24&09 
2.15E-10 ND< 4.75E40 

ND< 6.63E40 ND< 1.19B09 
ND< 1.08E40 ND< 1.18E-10 
ND< 1.00E-09 ND< 1.19B09 

7.02E-11 ND< 5.93E40 
2.93B08 3.06&08 

1.58&04 1.64E-04 
1.60&04 ND< 5.89&04 
5.40EO4 ND< 1.18&03 

ND< 5.61&06 ND< 3.01EO5 
ND< 2.75&05 ND< 3.01BO5 

3.97E-05 ND< 5.84&05 
6.06E-02 5.35E02 
8.74&<I4 8.04B04 
1.53&03 2.10&03 
1.01E-04 ND< 2.35E04 

ND< 3.11E-04 ND< 5.89E-04 
ND< 5.05&05 ND< 5.84&05 
ND< 4.70EO4 ND< 5.89&04 

3.30&05 ND< 2.94&04 
1.38&02 1.52&02 

(x) Standard conditions= 68 deg. F. (20 deg. C.) and 29.92 inHg (760 mm Hg) 

24-Aug-93 
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RMA-SQI 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 5-6 

SUMMARY OF HEXAVALENT CHROMIUM TEST DATA AND TEST RESULTS 

TEST DATA: 
Test run number 
Test location 
Test date 
Test time period 

SAMPLING DATA: 
Sampling duration, min. 
Nozzle diameter, in. 
Cross sectional nozzle area, sq.ft. 
Barometric pressure, in. Hg 
Avg. orifice press, diff., in HjO 
Avg. dry gas meter temp., deg F 
Avg. abs. dry gas meter temp., deg. R 
Total liquid collected by train, ml 
Std. vol. of Hp vapor coll. cu.ft. 
Dry gas meter calibration factor 
Sample vol. at meter cond., dcf 
Sample voL at std. cond., dscf (1) 
Percent of isokmetic sampling 

GAS STREAM COMPOSITION DATA: 
OO2, % by volume, dry basis 
O2, % by volume, dry basis 
CO. % by volume, dry basis 
N2, % by volume, dry basis 
Molecular wt of dry gas, lb/lb mole 
Hp vapor in gas stream, prop, by voL 
Mole fraction of dry gas 
Molecular wt of wet gas. lb/lb mole 

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA: 
Static pressure, in. H2O 
Static pressure, in. Hg 
Absolute pressure, in. Hg 
Avg. temperature, deg. F 
Avg. absolute temperature. deg.R 
Pitot tube coefficient 
Total number of traverse points 
Avg. gas stream velocity, ft/sec 
Stack/duct cross sectional area, sq.ft. 
Avg. gas stream volumetric flow, wacf/min. 
Avg. gas stream volumetric flow, dscSmm. 

LABORATORY REPORT: 
Total Cr*6 catch, ug 

HEXAVALENT CHROMIUM EMISSIONS: 
Concentration, ug/dscm 
Mass rate, lbs/hr 

INCINERATOR STACK 
06-10-93 06-11-93 0642-93 

11304552 10344341 11374440 

120.0 120.0 120.0 
0.354 0.354 0.354 

0.000683 0.000683 0.000683 
24.79 2457 24.62 

1.27 1.32 1.33 
88 86 88 

548 546 548 
2313.0 2347.0 2297.0 

108.9 1105 108.1 
0.9923 1.0010 0.9923 
79.721 80.888 82.397 
63.388 64.492 65.008 
102.4 98.4 100.0 

10.1 9.9 10.2 
3.4 3.5 3.4 
0.0 0.0 0.0 

86.5 86.6 86.4 
29.75 29.73 29.76 
0.632 0.631 0.625 
0.368 0.369 0.375 

22.3 22.3 22.4 

-0.24 -0.20 -0.18 
-0.018 -0.015 -0.013 
24.77 2456 24.61 

183 182 182 
643 642 642 

0.84 0.84 0.84 
12 12 12 

50.3 53.6 52.0 
9.62 9.62 9.62 

29000. 30900 30000 
7300 7700 7600 

0.37 B 

0.206 
5.61E-06 

0.07 B 

0.038 
1.10E-06 

0.80 BC 

< 0.435 
< 1.24E-05 

(1) Standard conditions = 68 deg. F. (20 deg. C) and 29.92 inches Hg (760mm Hg) 
< = Not detected in sample «rain. 
B = Detected in site blank: reported values have been blank corrected. 
BC=Detected in site blank: test run values were less than site blank values: detection limit is reported. 
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September 1993 

Table 5-7 

CO, C02, 02, S02, NOx, THC and HC1 Emission Results 

Parameter Run#l Run #2 Run #3 Average 

Carbon Monoxide 
(1-hr rolling avg.) 

49.5 ppm 47.4 ppm 57.6 ppm 51.5 ppm 

Carbon Dioxide 10.14% 9.74% 10.29% 10.06% 

Oxygen 3.37% 3.74% 3.40% 3.50% 

Sulfur Dioxide 20.7 ppm 1.13 ppm 145 ppm 55.6 ppm 

Nitrogen Oxides 119.2 ppm 142.0 ppm 130.7 ppm 130.6 ppm 

Hydrogen Chloride 1.74 ppm 2.07 ppm 3.70 ppm 2.50 ppm 

Total Hydrocarbons 5.53 ppm 9.61 ppm 5.06 ppm 6.73 ppm 
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Table 5-8 

Summary of Analytical Results for 
Basin F Waste Feed (LF) 

September 1993 

Parameter* Run#l Run #2 Run #3        j 

Volatile Or^anics" 
• Chloromethane (ug/L) 1750 1,350 1,550 
• Methylene Chloride (ug/L) 410 Bc 41 B 82.5 B 
• Acetone (ug/L) 3100 Bc 2,700 B 4,000 B 
• 2-Butanone (ug/L) <250d 165 130 J 
• Toluene (ug/L) ND <50d <50d 

• Dimethyldisulfide (ug/L) <120d 18.5 J 32 J 

Semivolatile Organics ND ND ND 

Pesticides 
• Mevinphos (ug/L) ND 170 150 
• Diazinon (ug/L) ND 6.9 6.3 
• Methyl Parathion (ug/L) 47 22 19 
• Ronnel (ug/L) 4.6 4.3 3.6 J 
• Fenthion (ug/L) 23 18 12 
• Ethyl Parathion (ug/L) ND 14 11 
• Merphos (ug/L) ND 3.8 J 37 
• Azinphos Methyl (ug/L) 2.5 J ND ND 
• Tokuthion (ug/L) 2.6 4.7 5.5 
• Aldrin (ug/L) 55 52 89 
• Dieldrin (ug/L) 51 45 86 
• Endrin (ug/L) 48 42 72 
• Endrin ketone (ug/L) 2.0 ND 2.9 

Halides 
• Bromide (mg/L) 999 1,010 1,060 
• Chloride (mg/L) 153,000 162,000 167,000 
• Fluoride (mg/L) 2,220 2,500 2*450 

Sulfate (mg/L) 18,000 18,500 19,300 

Density (g/mL) 1.20 1.20 1.20 

Heating Value Sample did not ignite. 

Dioxins /Fur ans 
• 1234678-HpCDD (ppq) ND 292 204 
• OCDD (ppq) ND 2,320 1,580 
• 123478-HxCDF (ppq) ND ND 58.2 
• 123678-HxCDF (ppq) ND ND 26.8 
• 234678-HxCDF (ppq) ND 90.3 (76.4)e 

• 1234678-HpCDF (ppq) ND (120)e 213 
• OCDF (ppq) ND 326 766 
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September 1993 

Table 5-8 

Summary of Analytical Results for 
Basin F Waste Feed (LF) 

(Continued) 

Parameter* Run#l Run #2 Run #3 

Dioxins/Furans ("continued) 
• TOTAL TCDD (ppq) ND (80.6)e ND 
• TOTAL HpCDD (ppq) ND 292 440 
• TOTAL TCDF (ppq) ND (70.6)e 76.4 
• TOTAL PeCDF (ppq) 519 273 112 
• TOTAL HxCDF (ppq) ND 88.1 143 
• TOTAL HpCDF (ppq) ND (153)e 367 

Metals 
• Antimony (mg/L) ND ND ND 
• Arsenic (mg/L) 3.1 2.5 2.6 
• Barium (mg/L) ND ND ND 
• Beryllium (mg/L) ND ND ND 
• Cadmium (mg/L) ND ND ND 
• Chromium (mg/L) 1.5 1.7 ND 
• Copper (mg/L) 3,420 3,550 64.9 
• Lead (mg/L) 0.48 1.84 0.65 
• Mercury (mg/L) 0.14 0.13 0.13 
• Nickel (mg/L) 32.0 33.2 33.9 
• Lead (mg/L) 0.36 ND 19.0 
• Selenium (mg/L) 19.4 19.4 ND 
• Silver (mg/L) ND ND ND 
• Thallium (mg/L) ND ND ND 
• Vanadium (mg/L) 1.2 ND ND 
• Zinc (mg/L) 26.6 22.6 21.9 

Ash Content (%) 46.5 46.4 45.3 

pH 6.2 6.0 6.1 

Water Content (%) 65.4 64.8 63.5 

Total Suspended Solids (mg/L) 25 144 95 

Total Dissolved Solids (mg/L) 270,000 210,000 271,000 

"Analytes not listed were reported as non-detects. 
•"Average reported value of two grab samples taken at beginning and end of each test run. 
The "B" flag is used when the analyte is found in the associated blank and in the sample.  It indicates 
possible/probable laboratory blank contamination. 

*The average value for the two grab samples was less than the highest detection limit value. 
e() indicates the estimated maximum possible concentration. 
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September 1993 

Table 5-9 

Summary of Analytical Results for POHC Analysis 

Parameter Run#I Run #2 Run #3 

POHC - Chlorobenzene 
• Grab Sample 1 
• Grab Sample 2 

92% 
94% 

94% 
93% 

92% 
92% 

POHC - Carbon Tetrachloride 
• Grab Sample 1 
• Grab Sample 2 

95% 
95% 

93% 
73%* 

91% 
93% 

A significant concentration of chlorobenzene was found in this analysis; sampling technique 
error suspected. 
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September 1993 

Table 5-10 

Summary of Analytical Results for Makeup Water (MW) 

Parameter* Runs #1,2,3 

Volatile Organics Run 1 Run 2 Run 3 
• Methylene Chloride (ug/L) 13 Bc 3J 10 B 
• Acetone (ug/L) ND ND 3J 
• Chloroform (ug/L) 30 41 32 
• Bromodichloromethane (ug/L) 6 8 7 
• Dibromochloromethane (ug/L) 0.7 J ND 2J 
• Bromoform (ug/L) 0.7 J ND ND 

Semivolatile Organicsb 

• Di-n-Butylphthalate (ug/L) 1JB 
• bis(2-Ethylhexyl)phthalate (ug/L) 1 JB 

Pesticidesb ND 

Dioxins /Furansb 

• OCDD (ppq) (32.0)d 

• 123478-HxCDF (ppq) (3-6)d 

• 123678-HxCDF (ppq) 2.6 
• 234678-HxCDF (ppq) 8.7 
• 1234678-HpCDF (ppq) 10.5 
• OCDF (ppq) 68.9 
• TOTAL TCDD (ppq) (13.0)d 

• TOTAL HxCDF (ppq) 11.8 
• TOTAL HpCDF (ppq) 13.4 

Metals" 
• Antimony (ug/L) ND 
• Arsenic (ug/L) 3.0 
• Barium (ug/L) ND 
• Beryllium (ug/L) 1.9 
• Cadmium (ug/L) ND 
• Chromium (ug/L) ND 
• Copper (ug/L) 19.3 
• Lead (ug/L) ND 
• Mercury (ug/L) ND 
• Nickel (ug/L) ND 
• Selenium (ug/L) ND 
• Silver (ug/L) ND 
• Thallium (ug/L) ND 
• Vanadium (ug/L) 7.7 
• Zinc (ug/L) 55.2 

Total Halides" 
• Chloride (mg/L) 30.4 

aAnalytes not listed were reported as non-detects. 
■The three test runs were composited into one sample for analysis. 
The "B" flag is used when the analyte is found in the associated blank and in the sample. It indicates 
possible/probable laboratory blank contamination. 

d() indicates the estimated maximum possible concentration. 
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Table 5-11 

Summary of Analytical Results for Caustic Solution (CS) 

Parameter® Runs#l,2,3b 

Volatile Organics 
• Methylene Chloride (ug/L) 
• Acetone (ug/L) 

Runl 
160 Bc 

110 Bc 

Run 2 
160 B 
91 J 

Run 3 
160 B 
63 J 

Semivolatile Organics ND 

Pesticides ND 

Dioxins/Furans13 

123478-HxCDD (ppq) 
123678-HxCDD (ppq) 
123789-HxCDD (ppq) 
OCDD (ppq) 
23478-PeCDF (ppq) 
123478-HxCDF (ppq) 
123678-HxCDF (ppq) 
234678-HxCDF (ppq) 
1234678-HpCDF (ppq) 
TOTAL TCDD (ppq) 
TOTAL HxCDD (ppq) 
TOTAL PeCDF (ppq) 
TOTAL HxCDF (ppq) 
TOTAL HpCDF (ppq) 

(33.3)d 

(29.7)d 

(41.0)d 

(94.4)d 

(29.3)d 

29.9 
(24.0)d 

70.4 
28.6 

(75.8)d 

(103)d 

(29.6)d 

95.6 
36.7 

Metals 
Antimony (ug/L) 
Arsenic (ug/L) 
Barium (ug/L) 
Beryllium (ug/L) 
Cadmium (ug/L) 
Chromium (ug/L) 
Copper(ug/L) 
Lead (ug/L) 
Mercury (ug/L) 
Nickel (ug/L) 
Selenium (ug/L) 
Silver (ug/L) 
Thallium (ug/L) 
Vanadium (ug/L) 
Zinc (ug/L) 

69.9 
645 
14.3 
3.8 
ND 
66.8 
10.6 
12.5 
ND 
70.1 
ND 
ND 
ND 
208 
823 

Total Halides 
Chloride (mg/L) 
Fluoride (mg/L) 

Density (g/mL) 

1,900 
240 

1.10 

aAnalytes not listed were reported as non-detects. 
bThe three test runs were composited into one sample for analysis. 
The "B" flag is used when the analyte is found in the associated blank and in the sample. It 
indicates possible/probable laboratory blank contamination. 

d( ) indicates the estimated maximum possible concentration. 
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Table 5-12 

Summary of Analytical Results for Brine (BR) 

September 1993 

Parameter8 Run#lb Run #2" Run #3" 

Volatile Or^anics 
• Methylene Chloride (ug/L) 11 Bc 120 Bc 17 J 

Semivolatile Organics 
• Phenol (ug/L) 7J ND ND 
• Benzoic Acid (ug/L) 36 J 42 J 40J 
• Diethylphthalate (ug/L) ND 1 J 3J 
• Pentachlorophenol (ug/L) ND 2J ND 
• Di-n-Butylphthalate (ug/L) 3JB 3JB 3JB 
• bis(2-Ethylhexyl)phthalate (ug/L) ND ND 2J 

Pesticides ND ND ND 

Dioxins/Furans ND ND ND 

Metals 
• Antimony (mg/L) ND ND ND 
• Arsenic (mg/L) 3.1 2.7 2.9 
• Barium (mg/L) ND ND ND 
• Beryllium (mg/L) 0.10 ND ND 
• Cadmium (mg/L) ND ND ND 
• Chromium (mg/L) 1.8 2.0 2.1 
• Copper (mg/L) 2,550 2,650 2,730 
• Lead (mg/L) 0.67 1.12 ND 
• Mercury (mg/L) 0.01 0.01 ND 
• Nickel (mg/L) 24.8 25.6 26.7 
• Selenium (mg/L) 0.22 ND ND 
• Silver (mg/L) ND ND ND 
• Thallium (mg/L) ND ND ND 
• Vanadium (mg/L) 1.1 ND ND 
• Zinc (mg/L) 25.1 17.7 17.8            1 
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Table 5-12 

Summary of Analytical Results for Brine (BR) 
(Continued) 

Parameter3 Run#lb Run #2b Run#3\ 

Total Halides 
• Bromide (mg/L) 
• Chloride (mg/L) 
• Fluoride (mg/L) 

1,040 
131,000 

37.4 

970 
131,000 

35.2 

983 
140,000 

33.1 

Density (g/mL) 1.20 1.20 1.20 

pH 5.3 5.1 4.9 

Total Suspended Solids (mg/L) 6,600 5,160 4,730 

Total Dissolved Solids (mg/L) 269,000 287,000 199,000 

Cyanide (ug/L) ND ND ND 

Sulfide (mg/L) ND ND ND 

aAnalytes not listed were reported as non-detects. 
bAverage reported value of two grab samples taken at beginning and end of each test run. 
The "B" flag is used when the analyte is found in the associated blank and in the sample. It indicates 
possible/probable laboratory blank contamination. 

dThe average value for the two grab samples was less than the highest detection limit value. 
eND: None Detected. 
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SECTION 6 

QUALITY ASSURANCE SUMMARY 

6.1  SUMMARY 

Test data reviewed for this report represent Trial Burn samples collected 9-12 June 1993, 

and analyzed by Roy F. Weston Analytics Division, and Triangle Laboratories of RTP, Inc. 

(for dioxins/furans by method 8290). Analyses were logged and tracked by WESTON RFW 

batch assignment for the following analyses: Volatile Organic Sampling Train (VOST), 

volatiles (VOA), semivolatiles (BNA), chlorinated pesticides/PCBs (OCP), 

organophosphorus pesticides (OPP), total dioxins/furans (TDF), metals, and inorganics. 

Inorganics may include anions (bromide, chloride, fluoride, iodide, sulfate, sulfide), 

ammonia, cyanide, pH, BTU, density, HC1, and various solids analyses (particulates, %ash, 

%moisture, total dissolved solids, total and suspended solids). In summary: 

RFW# Sample Type .: Analysis   ■■ 

9306L822 Stack Gas Audit VOST 

9306L857 Stack Gas VOST 

9306L858 Stack Gas BNA, OCP, OPP 

9306L859 Stack Gas, & Audit Metals 

9306L860 Liquid Waste VOA BNA, OCP, OPP, Inorganics, Metals 

9306L861 Makeup Water, Brine VOA, BNA, OCP, OPP, TDF, Inorganics, Metals 

9306L862 Stack Gas BNA OCP, OPP 

9306L863 Stack Gas Metals 

9306L864 Stack Gas HC1, Particulates 

9306L865 Caustic Solution VOA 

9306L866 Stack Gas VOST 

9306L885 Stack Gas VOST 

9306L901 Liquid Waste VOA, BNA, OCP, OPP, Inorganics, Metals 

9306L902 Brine                               | VOA, BNA, OCP, OPP, TDF, Inorganics, Metals 
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RFW# Sample Type ■■ .       : Analysis':' 

9306L903 Makeup Water VOA, BNA, OCP, OPP, Inorganics, Metals 

9306L904 Caustic Solution VOA, BNA, OCP, OPP, Inorganics, Metals 

9306L905 Stack Gas BNA, OCP, OPP 

9306L906 Stack Gas HC1, Particulates 

9306L907 Stack Gas Metals 

9306L909 Brine PE VOA, BNA, OCP, OPP, Inorganics, Metals 

9306L910 Liquid Waste PE VOA, BNA, OCP, OPP, Inorganics, Metals 

9306L926 Stack Gas POHC 

none1'2, 
subbed to 
Triangle 

Caustic Solution, Liquid 
Waste, Makeup Water 

TDF by Method 8290 

Corresponds to liquid feed samples received at WESTON from the following RFW Batches: 9306L860, 
9306L861, 9306L901, 9306L903, 9306L904. 

*TDF analysis of the stack gases by Method 23 was subbed under separate contract to Triangle Laboratories. 
These results are not evaluated in this QA Summary. 

6.1.1 Document Authority for Criteria 

Test data in support of the RMA-SQI Trial Burn were reviewed for conformance to project 

analytical requirements and data quality objectives (DQOs). Required methods, analyte 

lists, preservation and holding times are presented in Sections 1.4, 5, 6.4-6.13, 8, 11 of the 

project Trial Burn Plan, Volume I, September 1992. A memo dated 10 June 1993 regarding 

analysis of the brine samples for dioxins/furans analysis by method 8280 outlines four items 

of method clarification. These items with respect to analyte list, number of replicates to be 

used for the multi-point calibration curve, reporting limit, and surrogate list were approved 

prior to sample analysis of the brines, and were considered as amended to the Trial Burn 

Plan for the purpose of this QA summary evaluation. 
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DQOs for precision, accuracy, and completeness are presented in Section 11 of the project 

Trial Burn Plan and Section 2.4 of the project Chemical Data Acquisition Plan (CDAP), 

October 1992. 

For convenience, precision and accuracy DQOs are provided in Tables 6-1 
through 6-9 of this report. 

The project QA objective for laboratory completeness is to have 95% of the 
method control data within control criteria. The laboratory completeness goal 
was met for both the stack gases as a stand alone entity, and the project 
overall. For this Trial Burn, 95% of the control QC sample results 
associated with the stack gas samples were within the accuracy and precision 
goals stated in Tables 6-1 through 6-9; and 98% of the control QC sample 
results associated with the entire project met QC criteria. QC goals by 
parameter group are addressed in subsequent sections of this report. The 
ability to meet or exceed completeness objectives is dependent on the nature 
of samples submitted for analysis. For example, the analytical methods 
proposed for use (particularly for organics analyses) are intended for analysis 
of environmental samples of low and medium concentrations. The 
applicability of these methods to the RMA-SQI non-routine matrices such as 
stack gases, Basin F liquids, makeup water, brines and caustic solution may 
result in poor method performance and therefore adversely impact 
achievement of the data completeness goal. 

Project specific completeness goals account for all aspects of sample handling, 
from collection through data reporting. The level of completeness can be 
affected by loss or breakage of samples during transport, as well as external 
problems which prohibit collection of the sample. The project QA objective 
for overall completeness is to have no less than 80% of the data usable 
without qualification. The project completeness goals was met for both the 
stack gases as a stand alone entity, and the project overall. A total of 97% 
of the method and matrix QC precision and accuracy data associated with the 
stack gases is within QC control limits. A total of 93% of the method and 
matrix QC precision and accuracy data associated with the entire project is 
within QC control limits. 
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62 METHODS. ANALYTE LISTS. PRESERVATION AND HOLDING TIMES 

6.2.1 Analytical Methods 

A summary of the analytical methods employed during the Trial Burn is provided in 

Table 4-1. The methods used are in 100% conformance to the objectives stated in the Trial 

Burn Plan. 

6.22 Analvte Lists 

A summary of the analytical parameters specified in the Trial Burn Plan is provided in 

Tables 4-3 through A-8, which provides a listing of the analytes in the following requested 

parameter groups: volatile organic compounds, semivolatile organic compounds, pesticides/ 

PCBs (both organochlorine pesticides and organophosphate pesticides), dioxins/furans, 

metals, and total halides. Chlorobenzene is listed in the Trial Burn Plan (TBP) as a target 

analyte for both VOA and BNA EPA methods recommend this compound be analyzed as 

a purgeable (VOA) and list it as a target analyte for VOA Data are reported for this 

compound as a VOA. A total of 100% of the requested analytes was reported. 

62.3 Sample Preservation 

Sample preservation is discussed in Section 2.3.2 of this Trial Burn Report. 

6.2.4   Holding Times 

Holding times were evaluated from time of collection to time of preparation, and from time 

of preparation to time of analysis. In some instances (e.g., VOA or halide analysis), the 

preparation date is the same as the analysis date. TBP holding times were met for the 

initial analysis of 100% of the samples for all parameters except dioxins/furans analyzed by 

method 8290. 
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EPA method holding times were met for all dioxins/furans extractions, analyses and 

re-analyses; and are useable without qualification according to the EPA published methods. 

For SW-846, both method 8280 and 8290 indicate a holding time of 30 days to extraction 

and 45 days to complete analysis. However, the TBP holding time from collection to 

extraction for analyses by method 8290 all exceeded the TBP-specified 7 days to extraction 

by 9-11 days. 

A summary of holding time criteria checks follow: 

Analysis: Holding Time Criteria Evaluation: 

VOST all matrices analyzed within 14 days of collection 

VOA all matrices within 7 days of collection when not acid-preserved, and 
within 14 days of collection when acid-preserved with HC1 

BNA all matrices extracted/analyzed within TBP specification 
(7 days to extraction, 40 days for analysis of extract) 

OCP all matrices extracted/analyzed within TBP specification 
(7 days to extraction, 40 days for analysis of extract) 

OPP initial analysis for all matrices extracted/analyzed within TBP 
specification (7 days to extraction, 40 days for analysis of extract) 

Brines: 
2 of 3 brines required re-extraction due to low surrogate 
recoveries. This re-extraction was one day past hold, and should 
not prevent use of the data. 

Makeup Water: 
1 makeup water sample required re-extraction due to low 
surrogate recoveries. This re-extraction was one day past hold, 
and should not prevent use of the data. 
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Analysis: Holding Time Criteria Evaluation: 

TDF Stack Gases: 
not evaluated 

Brines: 
all 4 samples were initially extracted/analyzed within TBP 
specification for method 8280 analyses (7 days to extraction, 40 
days for analysis of extract). 1 sample required re-extraction due 
to low internal standard recovery. This re-extraction was 5 days 
past hold1. 

Liquid Feed Samples: 
(caustic solution, liquid waste, makeup water) 
all 6 samples exceeded the TBP extraction holding time for 
method 8290 (7 days to extraction, 40 days for analysis of extract)1 

^Note:  all evaluated samples and re-extractions were extracted and 
analyzed within the EPA SW-846 method recommendation of 30 days 
from collection for extraction and 45 days from collection to 
complete analysis. 

Inorganics all matrices prepped/analyzed within TBP specification 

Metals all matrices digested/analyzed within TBP specification 
(28 days to preparation for Hg, 180 days for other metals) 

6.3  PRECISION AND ACCURACY DOOs 

6.3.1 Variance from TBP-Specified Criteria 

6.3.1.1 VOST 

DQOs for VOST analysis are not specified in the TBP. For this review, a 50-150% recovery 

window was used to evaluate surrogate performance. 100% of all analyses met this criteria. 

6.3.1.2 OPP Surrogate/Matrix Spike Components 

For OPP, the TBP-specified list of surrogate and target spiking compounds was changed. 

With respect to the Trial Burn objective to determine absence/presence of 

organophosphorus pesticides (OPPs) in Basin F Liquids, no adverse affect to useabilitv is 
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presented bv use of the alternate list of spiking compounds for surrogate and matrix spike 

analysis. The target compound list for this project, with the compounds presented in order 

of elution on the primary analysis column, is shown in Table A. Historical data for the 

Basin F liquid shows no previous history of OPPs (Trial Burn Plan, Table 1-1). With no 

site-specific compounds of interest, 

selection of the spiking solution 

components for presentation in the TBP 

was based on operating practices in the 

Analytics Division at the time the TBP 

was initially drafted. Since that time 

the components of the spiking solution 

have been changed, providing: 

A greater number of 
compounds (8 versus 5) 
as indicators of QC per- 
formance. 

A QC check at 
approximately five minute 
intervals over the 
Chromatographie run for 
more frequent indication 
of performance through- 
out the run. 

Good separation to allow 
for positive identification, 
i.e., minimized co-elution 
and interferences. 

(If all OPP target compounds were 

present in a single sample, they would overlap, and inhibit or prevent correct compound 

identification. For calibration, three separate mixes are required in order to adequately 

separate all target compounds for identification and quantification). 

Table A 

RT i    RT RMA Trial Burn 
TBP 
List 

!   Lab 
|    List 

Surrogate and Target 
OPP Compound List: 

!   2.01 Dichlorvos 
4.28 
8.40 

Mevinphos 
Ethoprop 
Naled 
Phorate 

10.48 
11.02 

Demeton,0 
Demeton,S 
Atrazine 

12.38 Diazinon 
Disulfoton 

14.25 14.25 Methyl Parathion 
Ronnel 
Malathion 

16.45 Fenthion 
Chloipyrifos 
Ethyl Parathion 
Trichloronate 

20.42 

Merphos 
Supona 
Stirophos 
Tokuthion 

22.32 Fensulfothion 
22.88 Ethion (surrogate) 

Bolstar 
28.13  | 28.13 Azinphos methyl 

Coumaphos 
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The retention times of the compounds specified for spiking in the Trial Burn Plan, as well 

as those actually used for spiking, are provided in Table A. to show the greater coverage 

provided bv the spiking mix used over the full run time of approximately 35 minutes. 

6.3.1.3 OPP Control Limits 

Control limits used to evaluate the surrogate ethion were the same as those listed for the 

TBP-specified surrogate triphenylphosphate: 40-140% recovery. Control limits for the 

target compounds methyl parathion and methyl azinphos were obtained from the TBP. For 

other spiked target compounds not addressed in the TBP, a 50-150% recovery window and 

30% RPD were used to evaluate target compound performance. These criteria are 

equivalent to, or in most instances are more stringent than, the limits provided for the 

compounds specified in the TBP. Tables 6-5 and 6-6 show these spiking compounds and 

criteria. 

6.3.1.4 Stack Gas Extractables:  Sample Prep 

In order to maintain the desired project detection limits, a single Hmited-volume extract was 

obtained for all organic extractables (BNA, OCP, and OPP). This precluded addition of 

OPP surrogates and spikes due to co-elution with OCP surrogates and target analytes, 

therefore, 12 of the 48 analyses have no recovery data available for OPP. The 

corresponding OCP recoveries for the composites provide information on general extraction 

efficiency and recovery for these batches. The respective RFW numbers are: 

9306L858-009 TBURN-SB-WATER 
9306L858-010 COMP FH RN1 
9306L858-011 COMP BH RN1 
9306L858-012 COMP FH SB 
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6.32 Stack Gas Analyses 

Stack gas samples were collected for VOST, BNA, OCP, OPP, metals, HCl, and particulates 

in three separate test bums over three consecutive days, 10, 11, and 12 June 1993. On 9 

June, a VOST audit sample was collected, and on 10 June a multi-metals audit sample was 

collected. Evaluation of QC indicators analyzed concurrent to these audit samples is 

included in this QC Summary. Results of audit samples are discussed in Section 7.2. 

0&sCi Number of Samples 
Method QC: % of total 

meeting QC criteria 
Sample QC: % of total 

meeting QC criteria 
VOST A total of 67 investigative samples 

(including blank train and site blank 
samples), plus associated quality control 
checks, were analyzed for VOST. 

100% of 91 results met 
QC precision and 
accuracy criteria 

99% of 156 recoveries 
met QC precision and 
accuracy criteria 

BNA A total of 8 investigative samples 
(including blank train and site blank 
samples), plus associated quality control 
checks, were analyzed for BNA. 

93% of 102 results met 
QC precision and 
accuracy criteria 

100% of 66 results met 
QC precision and 
accuracy criteria 

OCP A total of 8 investigative samples 
(including blank train and site blank 
samples), plus associated quality control 
checks, were analyzed for OCP. 

89% of 45 results met 
QC precision and 
accuracy criteria 

100% of 20 results met 
QC precision and 
accuracy criteria 

OPP A total of 8 investigative samples 
(including blank train and site blank 
samples), plus associated quality control 
checks, were analyzed for OPP. 

Due to the nature of the sample preparation, OPP 
QC indicators could not be analyzed. Samples 
were extracted concurrently with OCP, refer to 
OCP results for QC performance. 

metals A total of 11 investigative samples 
(including blank train and site blank 
samples), plus associated quality control 
checks, were analyzed for metals. 

96% of 48 results met 
QC precision and 
accuracy criteria 

Only mercury was 
spiked.  100% of the 5 
obtainable results met 
QC precision and 
accuracy criteria (4 MS 
recoveries were 
unusable due to the 
high concentration of 
mercury in the unspiked 
samples) 

HCl, 
part 

A total of 13 investigative samples 
(including blank train and site blank 
samples), plus associated quality control 
checks, were analyzed for HCl and 
particulates. 

100% of 4 results met 
QC precision and 
accuracy criteria 

100% of 7 results met 
QC precision and 
accuracy criteria 
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6.3.3  Liquid Feed Samples and Brines 

For purpose of this report, liquid feed samples include caustic solution, liquid waste, and 

makeup water. Liquid feed and brine samples were collected for VOA, BNA, OCP, OPP, 

IDF, metals, and inorganics on three separate test burns over three consecutive days, 10, 

11, and 12 June 1993. On 11 June, PE samples characteristic of the liquid waste feed and 

of the brine were collected concurrently with the Trial Burn samples. Evaluation of QC 

indicators analyzed concurrent to these audit samples is included in this QC Summary. 

Results of audit samples are discussed in Section 7.2. In the following summary table, 

results of laboratory control samples analyzed concurrently with the stack gas samples are 

not repeated in the totals formatted QC. 

Test Number of Samples 
Method QC: % of total 

meeting QC criteria 
Sample QC: % of total 

meeting QC criteria 
VOA A total of 20 investigative samples 

(including blank train and site blank 
samples), plus associated quality control 
checks, were analyzed for VOA. 

100% of 36 results met 
QC precision and 
accuracy criteria 

96% of 196 results met 
QC precision and 
accuracy criteria 

BNA A total of 8 investigative samples (including 
blank train and site blank samples), plus 
associated quality control checks, were 
analyzed for BNA. 

95% of 74 results met 
QC precision and 
accuracy criteria 

77% of 174 obtainable 
results met QC 
precision and accuracy 
criteria 

OCP A total of 11 investigative samples 
(including blank train and site blank 
samples), plus associated quality control 
checks, were analyzed for OCP. 

95% of 44 results met 
QC precision and 
accuracy criteria 

84% of 70 obtainable 
results met QC 
precision and accuracy 
criteria 

OPP A total of 11 investigative samples 
(including blank train and site blank 
samples), plus associated quality control 
checks, were analyzed for OPP. 

96% of 74 results met 
QC precision and 
accuracy criteria 

63% of 85 obtainable 
results met QC 
precision and accuracy 
criteria 

metal 
s 

A total of 11 investigative samples 
(including blank train and site blank 
samples), plus associated quality control 
checks, were analyzed for metals. 

100% of 359 results met 
QC precision and 
accuracy criteria 

90% of 469 obtainable 
results met QC 
precision and accuracy 
criteria 

Inorg A total of 78 investigative samples 
(including blank train and site blank 
samples), plus associated quality control 
checks, were analyzed for inorganics 

100% of 73 results met 
QC precision and 
accuracy criteria 

93% of 100 results met 
QC precision and 
accuracy criteria 
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6.3.4 Blank Analysis 

Methylene chloride was reported above the laboratory reporting limit in some VOST/VOA 

method blanks and trip blanks; however, contamination levels are all less than three times 

the reporting limit for this common laboratory solvent. 

Laboratory blanks for BNA, OCP, OPP and TDF showed no contamination at or above the 

reporting limit. 

For metals analyses, the method blank for silicon associated with the stack gas samples 

showed elevated levels of analyte (> 9,000 ug) above the laboratory reporting limit. Most 

hits in the samples were of significant enough levels that this blank contamination had no 

impact; however, results for samples 9306L859-003 (MMTL-RN1-BHN @ 1,850 ug) and 

9306L863-003 (MMTL-RN2-BHN @ 89,500 ug) should be examined as potential for false 

positives. All other method blanks were reported at levels less than the reporting level, 

although quantities between the instrument detection limit (IDL) and reporting limit were 

reported in some blanks for arsenic, boron, calcium, lead, selenium, silicon, thallium, 

vanadium and zinc. 

All method blanks for inorganics showed no contamination at or above the reporting limit. 

6.4  COMPLETENESS 

Review of reported analytes against requirements of the TBP showed the following: 
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Analysis: Analysis of Requested Analytes Criteria Evaluation: 
VOST/VOA •  all specified analytes reported 
BNA •  chlorobenzene was not reported with BNA; however, was reported 

with the VOST and VOA results 
OCP •  all specified analytes reported 
OPP • all specified analytes reported 

• surrogate and target compounds for spiking were not as specified 
in the TBP, however, the substituted compounds provide a larger 
number of compounds for evaluation than originally specified (refer 
to Sections 6.3.1.2) 

TDF • all specified isomers reported in method 8290 
• totals are reported for each congener group in method 8280 

Inorganics •  analytes with TBP specified DQOs were not applicable to this 
Trial Burn data set; however, all analytes specified on the chain of 
custody were reported 

Metals •  all specified analytes reported 

The laboratory completeness goal of 95% and project completeness goal of 80% with 

respect to precision and accuracy DQOs were met. For the stack gases the laboratory 

completeness (based on control QC sample results) and project completeness (based on 

control QC and matrix QC results) were 95% and 97%, respectively. For the overall project 

(stack gas samples and other matrix samples), laboratory and project completeness 

assessment were 98% and 93%, respectively. 
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Table 6-1 

Water Surrogate Recovery Limits - VOA 

Fraction Surrogate Compound 
% Recovery 

Limits 

VOA Toluene-d8 81-117 

VOA 4-Bromofhiorobenzene 74-121 

VOA l,2-Dichloroethane-d4 70-121 

Note: This list includes selected compounds used for QA/QC accuracy and precision 
control in the groups (fractions) of analytes shown. Selected compounds are 
consistent with guidance presented in the U.S. EPA SW-846, 3rd edition and/or the 
U.S. Contract Laboratory Program (CLP) Statement of Work (SOW 2/88). Stated 
control limits are performance based and have been adopted from the referenced 
SOW. 

Table 6-2 

Water Matrix Spike Recovery Limits - VOA 

Fraction Matrix Spike Compound 
% Recovery 

Limits 
Relatives 
Difference 

VOA 1,1-Dichloroethene 61-145 14 

VOA Trichloroethene 71-120 14 

VOA Chlorobenzene 75-130 13 

VOA Toluene 76-125 13 

VOA Benzene 76-127 11 

Note: This list includes selected compounds used for QA/QC accuracy and precision 
control in the groups (fractions) of analytes shown. Selected compounds are 
consistent with guidance presented in the U.S. EPA SW-846, 3rd edition and/or the 
U.S. Contract Laboratory Program (CLP) Statement of Work (SOW 2/88). Stated 
control limits are performance based and have been adopted from the referenced 
SOW. 
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Table 6-3 

Water Surrogate Recovery Limits - BNA/Acids 

Fraction 
% Recovery 

Surrogate Compound Limits 

BNA Nitrobenzene-d5 35-114 

BNA 2-Fluorobiphenyl 43-116 

BNA p-Terphenyl-d14 33-141 

BNA Phenol-d5 10-94 

BNA 2-Fluorophenol 21-100 

BNA 2,4,6-Tribromophenol 10-123 

Note: This list includes selected compounds used for QA/QC accuracy and precision 
control in the groups (fractions) of analytes shown. Selected compounds are 
consistent with guidance presented in the U.S. EPA SW-846, 3rd edition and/ 
or the U.S. Contract Laboratory Program (CLP) Statement of Work (SOW 
2/88). Stated control limits are performance based and have been adopted 
from the referenced SOW. 
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Table 6-4 

Water Matrix Spike Recovery Limits - BNA/Acids 

Fraction Matrix Spike Compound 
% Recovery 

Limits 
Relative % 
Difference 

BN 1,2,4-Trichlorobenzene 39-98 28 

BN Acenaphthene 46-118 31 

BN 2,4-Dinitrotoluene 24-96 38 

BN Pyrene 26-127 31 

BN N-Nitroso-Di-n- 
Propylamine 

41-116 38 

BN 1,4-Dichlorobenzene 36-97 28 

Acid Pentachlorophenol 9-103 50 

Acid Phenol 12-110 42 

Acid 2-Chlorophenol 27-123 40 

Acid 4-Chloro-3-Methylphenol 23-97 42 

Acid 4-Nitrophenol 10-80 50 

Note: This list includes selected compounds used for QA/QC accuracy and precision 
control in the groups (fractions) of analytes shown. Selected compounds are 
consistent with guidance presented in the U.S. EPA SW-846,3rd edition and/ 
or the U.S. Contract Laboratory Program (CLP) Statement of Work (SOW 
2/88). Stated control limits are performance based and have been adopted 
from the referenced SOW. 
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Table 6-5 

Water Surrogate Recovery Limits - Pesticides 

Fraction Surrogate Compound 
% Recovery 

Limits 

Pesticide (organochlorine) 

Pesticide (organophosphorous) 

Dibutylchlorendate 

Ethion 

24-154 

40-140 

Note: This table shows the selected compound used for QA/QC accuracy and 
precision control. Selected compound is consistent with guidance presented 
in the U.S. EPA SW-846, 3rd edition and/or the U.S. Contract Laboratory 
Program (CLP) Statement of Work (SOW 2/88). Stated control limits are 
performance based and have been adopted from the referenced SOW. 

Table 6-6 

Water Matrix Spike Recovery Limits - Pesticides 

Fraction 
Matrix Spike 

Compound 
% Recovery 

Limits 
Relative % 
Difference 

Pesticide (organochlorine) Lindane 56-123 15 
Pesticide (organochlorine) Heptachlor 40-131 20 
Pesticide (organochlorine) Aldrin 40-120 22 
Pesticide (organochlorine) Dieldrin 52-126 18 
Pesticide (organochlorine) Endrin 56-121 21 
Pesticide (organochlorine) 4,4-DDT 38-127 27 
Pesticide (organophosphorous) Dichlorous 50-150 30 
Pesticide (organophosphorous) Demeton-s 50-150 30 
Pesticide (organophosphorous) Methyl 

parathion 
52-172 30 

Pesticide (organophosphorous) Atrazine 50-150 30 
Pesticide (organophosphorous) Fenthion 50-150 30 
Pesticide (organophosphorous) Tokuthion 50-150 30 
Pesticide (organophosphorous) Fensulfothion 50-150 30 
Pesticide (organophosphorous) Methyl 

azinphos 
54-138 25 

Note: This list includes selected compounds used for QA/QC accuracy and precision 
control in the groups (fractions) of analytes shown. Selected compounds are 
consistent with guidance presented in the U.S. EPA SW-846, 3rd edition and/ 
or the U.S. Contract Laboratory Program (CLP) Statement of Work (SOW 
2/88). Stated control limits are performance based and have been adopted 
from the referenced SOW. 
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Table 6-7 

Water Surrogate Recovery Limits - Dioxins/Furans 

Fraction Surrogate Compound 
% Recovery 

Limits 

Dioxin 2,3,7,8- TCDD - C13 40-120 

Dioxin 1,2,3,6,7,8-HCDD - C13 40-120 

Dioxin 1,2,3,6,7,8-OCDD - C13 40-120 

Dioxin 1,2,3,4,7,8- HxCDD - C13 40-120 

Furan 2,3,1,7,8- PeCDF - C13 40-120 

Furan 1,2,3,4,7,8- HxCDF - C13 40-120 

Furan 1,2,3,4,7,8,9- HpCDF - C13 40-120 

Note: These analyses will be performed by a subcontractor. 

Table 6-8 

Water Matrix Spike Recovery Limits - Dioxins/Furans 

% Recovery 
Limits Fraction 

Matrix spiKe 
Compound 

Dioxin 2,3,7,8-TCDD 60-140 

Dioxin 1,2,3,6,7,8-HCDD 60-140 

Dioxin 1,2,3,6,7,8-OCDD 60-140 

Furan 2,3,7,8-TCDF 60-140 

Furan 1,2,3,6,7,8-HCDF 60-140 

Furan 1,2,3,6,7,8-OCDF 60-140 

Note: These analyses will be performed by a subcontractor. 
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Table 6-9 

Water Matrix Spike Recovery Limits - Inorganics 

^Recovery Relative % 
Matrix Spike Compound Limits Difference 

Metals -    Arsenic, barium, 
beryllium, cadmium, 
chromium, lead, 
thallium, and mercury 

75-125 20 

Antimony 40-160 20 

Silver 60-140 35 

Sulfur 70-130 30 

Ammonia 70-130 30 

Total halides 70-130 30 

Note: This list includes selected compounds used for QA/QC accuracy and precision 
control in the groups (fractions) of analytes shown. Selected compounds are 
consistent with guidance presented in the U.S. EPA SW-846,3rd edition, and/ 
or the U.S. Contract Laboratory Program (CLP) Statement of Work (SOW 
2/88). Stated control limits are performance-based and have been adopted 
from the referenced SOW. 
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SECTION 7 

VISITS AND AUDIT SUMMARY 

7.1 VISITORS LIST 

This section includes a list of personnel from the various oversight and state agencies and 

their designated subcontractors who were present at RMA to observe and monitor the Trial 

Burn test program. The individuals listed were present during part or all of the Trial Burn 

test days 10-12 June 1993. 

EPA: Carl Daly, Larry Diede, Brent Truskowski 

Entropy: David Brintle 

CDH: Celia Van Derloop, Lynn Olson 

CDM: Tim McCandless, Kelly Velasquez 

ITO: George Hritz 

7.2 AUDIT SUMMARY 

EPA, in conjunction with their oversight responsibilities for cleanup efforts performed by 

the Army and their subcontractors at the RMA, observed all activities associated with the 

Trial Burn program, including an audit of the analytical methods used by the WESTON 

laboratory. Two Performance Evaluation (PE) samples were prepared and submitted to the 

Lionville laboratory for analysis. One PE sample was characteristic of the liquid waste feed 

and the other sample was characteristic of the brine. A summary of the analytical results 

for the liquid waste feed and brine is located in Tables 7-1 and 7-2, respectively. 
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Stack audit samples for the volatile organic sampling train (VOST), dioxins/furans and 

multi-metals were also received from EPA and analyzed. The dioxin/furan analysis of the 

SQI stack samples by EPA Method 23 procedures was performed by Triangle Laboratories, 

located in Durham, North Carolina. Summaries of the test results for VOST, dioxins/furans 

and multi-metals are located in Tables 7-3, 7-4, and 7-5, respectively. 

Procedural checklists used by the Stack Team while sampling are provided in Appendix 

B.1.2, and calibration data sheets for sampling equipment are provided in Appendix B.1.3. 
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Table 7-1 

Summary of Audit Results for 
Liquid Waste Feed (LF) 

Parameter Results 

Volatile Organics 
• Chloromethane (ug/L) 8,900 
• Methylene Chloride (ug/L) 350 B 
• 1,1-Dichloroetliene (ug/L) 310 
• 1,2-Dichloroethene (ug/L) 260 
• Chloroform (ug/L) 150 
• 1,2-Dichloroethane (ug/L) 230 
• 1,1,1-Trichloroethane (ug/L) 260 
• Carbon Tetrachloride (ug/L) 80 J 
• Bromodichloromethane (ug/L) 160 
• Trichloroethene (ug/L) 200 
• Dibromochloromethane (ug/L) 190 
• Benzene (ug/L) 190 
• Bromoform (ug/L) 110 J 
• Tetrachloroethene (ug/L) 130 
• Toluene (ug/L) 61 J 
• Chlorobenzene (ug/L) 59 J 
• Ethylbenzene (ug/L) 250 
• Xylene (ug/L) 160 

Semivolarile Organic* 
• Phenol (ug/L) 78 
• 2-Chlorophenol (ug/L) 22 
• 2-Methylphenol (ug/L) 31 
• 2,4-Dimethylphenol (ug/L) 43 
• 2,4,6-Trichlorophenol (ug/L) 100 
• Pentachlorophenol (ug/L) 67 
• Di-n-Butylphthalate (ug/L) 1 JB 

Notes: 

"J". 

"B" 

■ Indicates an estimated value. This flag is used in cases where a 
target analyte is detected at a level less than the lower 
quantification level (e.g., if the limit of detection is 10 ug/L and a 
concentration of 3 ug/L is calculated, it is reported as 3J. 

-This flag is used when the analyte is found in the associated blank 
and in the sample. It indicates possible/probable laboratory blank 
contamination. 
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Table 7-1 

Summary of Audit Results for Liquid Waste Feed (LF) 
(Continued) 

Parameter Results 

Pesticides 
• Beta-BHC (ug/L) 
• gamma-BHC (Lindane) (ug/L) 
• Heptachlor (ug/L) 
• Aldrin (ug/L) 
• Dieldrin (ug/L) 
• 4,4-DDE (ug/L) 
• Endrin (ug/L) 
• 4,4-DDD (ug/L) 
• 4,4-DDT (ug/L) 
• alpha-Chlordane (ug/L) 

Metals 
• Silver (mg/L) 
• Boron (mg/L) 
• Calcium (mg/L) 
• Copper (mg/L) 
• Mercury (mg/L) 
• Nickel (mg/L) 
• Silicon (mg/L) 
• Zinc (mg/L) 

Halides 
• Bromide (mg/L) 
• Chloride (mg/L) 
• Fluoride (mg/L) 
• Iodide (mg/L) 

1.3 
12 
2.0 
6.8 
5.6 
2.7 
3.8 
5.8 
7.2 
8.8 

5.6 
1.8 
5.0 
281 

0.0001 
20.9 
3.4 
3.1 

ND 
135,000 

214 
ND 
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Summary of Audit Results for Brine 

September 1993 

Parameter Results 

Volatile Organics 
• Vinyl Chloride (ug/L) 33 
• Methylene Chloride (ug/L) 36 B 
• Acetone (ug/L) 9JB 
• 1,1-Dichloroethene (ug/L) 110 
• 1,2-Dichloroethene (ug/L) 69 
• 1,2-Dichloroethane (ug/L) 86 
• 1,1,1-Trichloroethane (ug/L) 130 
• Carbon Tetrachloride (ug/L) 51 
• 1,2-Dichloropropane (ug/L) 73 
• Trichloroethene (ug/L) 22 
• 1,1,2-Trichloroethane (ug/L) 42 
• Benzene (ug/L) 25 
• Tetrachloroethene (ug/L) 21 
• Toluene (ug/L) 48 
• Chlorobenzene (ug/L) 72 
• Ethylbenzene (ug/L) 31 
• Styrene (ug/L) 54 
• Xylene (ug/L) 160 

Semivolarile. Organic* 

• 2-Methylphenol (ug/L) 28 
• 2-Nitrophenol (ug/L) 92 
• 2,4,6-Trichlorophenol (ug/L) 56 
• 2,4,5-Trichlorophenol (ug/L) 62 
• Pentachlorophenol (ug/L) 150 

Total Halides 
• Bromide (mg/L) 321 
• Chloride (mg/L) ND 
• Fluoride (mg/L) ND 
• Iodide (mg/L) ND 

Pesticides 
• Alpha-BHC (ug/L) 2.0 
• Beta-BHC (ug/L) 1.6 
• Heptachlor (ug/L) 0.3 
• Aldrin (ug/L) 1.2 
• Heptachlor Epoxide (ug/L) 3.2 
• Dieldrin (ug/L) 033 
• 4,4-DDE (ug/L) 2.4 
• Endrin (ug/L) 3.6 
• 4,4-DDD (ug/L) 2.1 
• gamma-Chlordane (ug/L) 2.2 
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Table 7-2 

Summary of Audit Results for Brine 
(Continued) 

Parameter Results 

Metals 
• Aluminum (mg/L) 
• Arsenic (mg/L) 
• Boron (mg/L) 
• Calcium (mg/L) 
• Copper (mg/L) 
• Manganese (mg/L) 
• Silicon (mg/L) 
• Zinc (mg/L) 

6.6 
0.23 
4.9 
16.7 
1.2 

0.61 
6.4 

0.95 

Ammonia (mg/L) 29.4 

Cyanide (ug/L) 417 

Sulfide (mg/L) ND 

Notes: 

"J" — Indicates an estimated value. This flag is used in cases where a target 
analyte is detected at a level less than the lower quantification level 
(e.g., if the limit of detection is 10 ug/L and a concentration of 3 ug/L 
is calculated, it is reported as 3J. 

"B" — This flag is used when the analyte is found in the associated blank and 
in the sample. It indicates possible/probable laboratory blank 
contamination. 
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TABLE 7-4 

U.S. EPA QUALITY ASSURANCE DIVISION 
DIOXIN/FURAN AUDIT DATA 

AUDITEE COMPANY _ 
ADDRESS      801 Capitola Inc. 

Triangle Laboratories of RTP 

Durham. NC 27713 
AUDIT SAMPLE NO.       1156 
DATA AUDIT SAMPLE RECEIVED 
DATE ANALYZED        6/27/93 

6/12/93 

CONFIRMATION ANALYSIS USED: YES 
AUDITEE'S NAME Don Harvan 

2378-TCDF NO 

COMPOUND 

2378-TCDD 

OTHER TCDD 

12378-PCDD 

OTHER PCDD 

123478-HxCDD 

123678-HxCDD 

123789-HxCDD 

OTHER-HxCDD 

1234678-HpCDD 

OTHER HpCDD 

OCDD 

AUDITEE 
RESULTS 

(ng sample) 

0.95 

1.75 

0.97 

2.5 

1.4 

1.0 

2.9 

1.2 

2.2 

1.4 

2.3 

COMPOUND 

«2378-TCDF 

»OTHER TCDF 

12378-PCDF 

23478-PCDF 

OTHER PCDF 

123478-HxCDF 

123678-HxCDF 

123789-HxCDF 

234678-HxCDF 

OTHER HxCDF 

1234678-HpCDF 

1234789-HpCDF 

OTHER HpCDF 

OCDF 

AUDITEE 
RESULT 

(ng/sample) 

0.75 

0.85 

1.1 

1.1 

1.5 

1.4 

1.1 

1.1 

13 

2.6 

2.0 

2.6 

ND (0.01) 

2.4 

From DB-225 GC column 
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U.S. EPA QUAL! 
DIOXIN/ 

AUDITEE COMPANY        Trianple 1 
ADDRESS      801 Capitola Inc. 

TABLE 7-4 
(continued) 

[TY ASSURANCE DIVISION 
FURAN AUDIT DATA 

Laboratories of RTP 

* 

Durham. 
AUDIT SAMPLE NO. 
DATA AUDIT SAMPLI 
DATE ANALYZED 

NC 27713 
8863 

S RECEIVED 
6/27/93 

6/12/93 

(JUIMHKMA'IION ANALYSIS USED: YES     2378-TCDF 
AUDITEE'S NAME            Don Harvan 

NO 

COMPOUND AUDITEE 
RESULTS 

(ng sample) 

COMPOUND AUDITEE 
RESULT 

(ng/sample) 
2378-TCDD 0.47 *2378-TCDF 0.62 
OTHER TCDD 0.83 »OTHER TCDF 0.58 

12378-PCDD 0.48 12378-PCDF 0.57 
OTHER PCDD 1.22 23478-PCDF 0.56 
123478-HxCDD 0.64 OTHER PCDF 0.87 

123678-HxCDD 0.51 123478-HxCDF 0.71 

123789-HxCDD 1.3 123678-HxCDF 0.55 

OTHER-HxCDD 0.65 123789-HxCDF 0.55 

1234678-HpCDD 

OTHER HpCDD 

OCDD 

1.1 

0.7 

1.2 

234678-HxCDF 0.70 

OTHER HxCDF 129 

1234678-HpCDF 

1234789-HpCDF 

OTHER HpCDF 

OCDF 

0.94 

1.2 

ND (0.01) 

1.1 

1               *        From DB-225 GC column 

1 
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TABLE 7-4 
(continued) 

U.S. EPA QUALITY ASSURANCE DIVISION 
DIOXIN/FURAN AUDIT DATA 

AUDITEE COMPANY 
ADDRESS      801 Capitola Inc 

Triangle Laboratories of RTP 

Durham. NC 27713 
AUDIT SAMPLE NO.      2782 
DATA AUDIT SAMPLE RECEIVED 
DATE ANALYZED        6/27/93 

6/12/93 

CONFIRMATION ANALYSIS USED: YES 
AUDFTEE'S NAME Don Harvan 

2378-TCDF NO 

COMPOUND 

2378-TCDD 

OTHER TCDD 

12378-PCDD 

OTHER PCDD 

123478-HxCDD 

123678-HxCDD 

123789-HxCDD 

OTHER-HxCDD 

1234678-HpCDD 

OTHER HpCDD 

OCDD 

AUDITEE 
RESULTS 

(ng sample) 

0.17 

0.31 

0.17 

0.18 

0.23 

0.19 

0.48 

0.2 

0.40 

0.24 

0.41 

From DB-225 GC column 

COMPOUND 

*2378-TCDF 

'OTHER TCDF 

12378-PCDF 

23478-PCDF 

OTHER PCDF 

123478-HxCDF 

123678-HxCDF 

123789-HxCDF 

234678-HxCDF 

OTHER HxCDF 

1234678-HpCDF 

1234789-HpCDF 

OTHER HpCDF 

OCDF 

AUDITEE 
RESULT 

(ng/sample) 

0.22 

0.23 

0.19 

0.20 

0.27 

0.24 

0.20 

0.19 

0.24 

0.43 

034 

0.44 

ND (0.01) 

0.39 
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RMA-SQI 
DENVER, COLORADO 

TRIAL BURN TEST PROGRAM 
TABLE 7-5 

METALS AUDIT SAMPLE LAB RESULTS 

Multi Metals Filters Multi Metals Filters 
Low Level High Level 

Elements Reported Values (us) Reported Values (ug) 
46.3 Beryllium (Be) 3.6 

Cadmium (Cd) 6.8 58.7 
Chromium (Cr) 8.8 63.3 
Copper (Cu) 9.6 60.6 
Phosphorus (P) * * 

Lead (Pb) 43.4 302 
Manganese (Mn) 9.3 60.3 
Nickel (Ni) 19.8 274 
Silver (Ag) 2.9 7.2 
Zinc (Zn) 89 172 
Arsenic (As) 6.8 15.0 
Antimony (Sb) 4.0 6.5 
Selenium (Se) 3.7 9.6 
Thallium (Tl) 5.8 9.0 

1 Mercury (He) <           0.05 0.07 

: Phosphorus not analyzed. No value reported 

B-Jol-93 
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SECTION 8 

CLOSURE 

8.1 MATERIAL RESOURCES 

All of the Basin F liquid processed during the Trial Burn was obtained from storage tank 

TK-102. The excess drums of carbon tetrachloride and monochlorobenzene are currently 

being stored until the results of the Trial Burn have been approved. All remaining POHC 

liquids will then be burned in the SQL 

8.2 MATERIAL PROCESSED 

From the beginning of Shakedown Testing on 28 April 1993 using 25% Basin F liquid 

through the end of Trial Burn Testing on 12 June 1993 using 100% Basin F liquid, 293,563 

gallons of hazardous wastes have been processed in the SQL All of the Basin F liquids 

burned to date have been from one of the three 1.3-milHon-gallon storage tanks (TK-101, 

-102, -103). During the Trial Burn an average feedrate of 176 lb/min was demonstrated. 

A minimum feedrate of 142 lb/min (Run #1) and a maximum feedrate of 188 lb/min (Run 

#3) was experienced during testing. A complete summary of the feedrate calculations is 

provided by the daily analysis reports in Appendices A.1.1 - A1.3. 

8.3 PROCESSED MATERIAL DISPOSITION 

The material processed through the SQI was sampled and analyzed as stated in Section 5. 

The by-product of Basin F incineration is a brine solution, which is sampled and analyzed 

daily during routine operations by the on-site analytical laboratory. This liquid is 

transported by tank trucks to railroad cars located at RMA, which transport the brine off- 

site to a metals recycle faculty. Transportation and disposal records for the brine solution 

are available from the Army. 
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SECTION 9 

CONCLUSIONS 

The primary objective of the Trial Burn test program was to maximize the Basin F liquid 

feedrate while simultaneously demonstrating the capability of the SQI to safely destroy 

organic contaminants in the incinerator discharge gases. The SQI successfully demonstrated 

a destruction and removal efficiency (DRE) greater than 99.999% for monochlorobenzene 

and greater than 99.9988% for carbon tetrachloride, both values well above the minimum 

regulatory limit of 99.99%. 

During the three days of testing, the SQI operated smoothly and consistently with minimal 

upsets. During the first day of testing, stack sampling was temporarily stopped for 

approximately 100 minutes to clean waste feed nozzles. Days 2 and 3 proceeded without 

interruptions. The on-line availability of the SQI during Trial Burn testing was 92%. 

Analytical results from stack testing indicate that the SQI effectively treated volatile and 

semivolatile organic contaminants in the Basin F liquid. Additionally, the air pollution 

control equipment controlled emissions of particulate and HC1 to within regulatory limits. 

9.1  RECOMMENDED OPERATING LIMITS 

The SQI is currently operating under interim conditions, which were formally approved by 

EPA Region VIII in their letter to the Army (Ref: 8HWM-FF). The interim conditions 

were based upon the demonstrated results of the second mini-burn test, conducted 20 - 25 

May 1993 using 100% Basin F waste. The post-Trial Burn cutoff values for interim 

operating conditions are provided in Table ES-1. 

Table 9-1 represents the proposed waste feed cutoff values based upon previous testing and 

Trial Burn results. A brief description of each interlock value is provided. 
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Table 9-1 

Waste Feed Cutoff Requirements 

Parameter Routine Operations 

Liquid Feedrate (lb/min) 5:188 lb/min for 30 sec. 

Residence Time (seconds) <2 sec. for 3 min. 

Combustion Temperature (°F) <1800°Ffor0.5sec. 

Stack Oxygen <3% for 3 min. 
<\% for 5 sec. 

Quench pH <,A instantaneous 

Scrubber pH ^5.25 for 30 sec. 

Venturi Differential Press, (in. w.c.) rs80 for 1 min. 

Packed Tower Flowrate (gpm) ^270 for 30 sec. 

CO Hourly Rolling Average 
(ppm corrected to 7% 02) 

^100 instantaneous 

Venturi L/G Ratio (gallons/kcf) ^9.3 instantaneous 

Venturi Flowrate (gpm) ^100 for 1 min. 

Feed Nozzle Pressure (psig) ^50 at > 60 lb/min feedrate 
for 30 sec. 

Compressor Outlet Pressure (psig) ^85 instantaneous 

MK01\RPT:05189008.001\s9 9-2 08/26/93 



September 1993 

9.1.1 Maximum Liquid Feedrate 

During Trial Burn testing, the daily average feedrate for Basin F liquid varied between 

171.1 - 179.9 lb/min. Each test day, POHCs were injected to determine DRE. All three 

test days had a DRE greater than the regulatory requirement of 99.99%. Therefore, it is 

proposed that the waste feed cutoff value be based upon the maximum instantaneous 

feedrate demonstrated during Trial Burn testing, which is 188 lb/min. 

The average feedrate for the test runs was determined from the daily analysis report 

generated each test day (Appendix A 1.1 - A. 1.3). The daily report generates minimum and 

maximum readings and calculates hourly averages for critical parameters, which were again 

averaged over the Trial Burn test period. For example, the 179.9 lb/min feedrate reported 

for run #3 is based upon a low reading of 172 lb/min and a high reading of 188 lb/min. 

The maximum instantaneous reading for run #1 was 185 lb/min and for run #2 was 184 

lb/min. It is proposed that the waste feed cutoff value be based upon the maximum 

demonstrated instantaneous feedrate value of 188 lb/min, with a 30-second time delay to 

eliminate random waste feed trips caused by the introduction of liquid feed into the nozzle 

headers. 

9.1.2 Minimum Residence Time 

During Trial Burn testing, the residence time calculation varied between 2.67 - 2.81 

seconds. This calculation is based upon the following formula: 

Residence Time (sec) = SQI chamber volume/gas flow rate (acfs) 

ACFS = SCFS • {(460 + TY-34)/530} • {(12.2/(12.2 + PIT-31)} 

SCFS = {(FIT-16 + FIT-09 + FIT-30) + SFIT-15A/E + (FIT-04A • 21.5)}/60 
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where: 

TY-34: SQI chamber temperature 

PIT-31: SQI chamber pressure 

FIT-16: Primary combustion air flow to the burner 

FIT-30: Secondary combustion air flow to the chamber 

FIT-09: Natural gas flowrate 

FIT-15A/E: Atomizing air flow to the waste feed nozzles 

FIT-04A:   Aqueous waste flowrate 

This calculation is based upon parameters that are constantly changing as incinerator 

process conditions vary. To limit the waste feed cutoff value to the minimum demonstrated 

residence time would be overly restrictive, especially since the SQI is already regulated on 

many parameters used in the residence time calculation (e.g., waste feedrate, SQI chamber 

temperature, SQI chamber pressure, combustion air flowrate, etc.). It is proposed that the 

waste feed shutoff value remain <2 seconds for longer than 3 minutes, which is below the 

average demonstrated value but provides flexibility for the variable process conditions. 

9.1.3  Minimum Combustion Temperature 

During Trial Burn testing, the daily average SQI combustion chamber temperature varied 

from 1831 - 1842° F. A mimmum temperature of 1804° F (run #1) and a maximum 

temperature of 1856° F (run #1 & 2) was experienced during testing. Chamber temperature 

is a critical parameter in determining DRE. As stated in Section 9.1.1, all three test days 

had a DRE greater than the regulatory requirement. In fact, throughout all of the previous 

mini-burn tests, the SQI has successfully passed DRE. During the first mini-burn test 

program, the incinerator passed DRE at a chamber temperature of 1760° F. Since the 

average value generated in the daily reports is based upon minimum and maximum readings, 

it is proposed that the minimum temperature shutoff value be 1800° F. This is well above 
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the demonstrated temperature from the first mini-burn test, and would allow a reasonable 

temperature span for SQI operations. 

9.1.4 Minimum Stack Oxygen 

During Trial Burn testing, the stack oxygen varied from 3.37% - 3.74%. The secondary air 

control valve (AIC-30) is able to maintain excess air within a close tolerance. It is requested 

that the current waste feed shutoff value of <3% for longer than 3 minutes remain 

unchanged. In addition, the low level oxygen shutoff of < 1% for longer than 5 seconds 

would remain unchanged. 

9.1.5 Minimum Quench pH 

During Trial Burn testing, the quench pH probes (AE-64A/B) were not operating properly. 

Periodic field pH readings indicated that the quench liquid pH was significantly lower than 

recorded by the PMCS. The field readings were used during testing to control acid gas 

emissions. The quench pH field readings varied from 5.0 - 5.25. It is requested that the 

current waste feed shutoff value of <4 pH remain unchanged. This pH value was 

recommended by the equipment manufacturer for proper process operation and has 

remained unchanged throughout surrogate and Shakedown Testing. 

9.1.6 Minimum Scrubber pH 

During Trial Burn testing, the scrubber pH probes (AE-56A/B) were not operating 

consistently. Periodic field pH readings indicated that the scrubber pH was sometimes lower 

than recorded by the PMCS. The field readings were used during testing to control acid gas 

emissions. The scrubber pH field readings varied from 5.48 - 6.07. It is requested that the 

current waste feed shutoff value of <5.25 pH for longer than 30 seconds, which was 

demonstrated during the second mini-burn (Appendix A.3.2), remain unchanged. 
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9.1.7 Minimum Venturi Differential Pressure 

During Trial Burn testing, the venturi differential pressure was maintained at 90" water 

column (wc). This pressure drop, coupled with the venturi recycle flowrate, resulted in 

acceptable paniculate emissions. In order to provide margin between the 90" wc venturi 

differential pressure operating setpoint, it is requested that the current waste feed shutoff 

value of < 80" wc for longer than 1 minute remain unchanged. 

9.1.8 Minimum Packed Tower Flow 

During Trial Burn testing, the scrubber packed tower recycle flowrate varied between 280 - 

296 gpm. This recycle rate, coupled with the scrubber and quench tanks pH, is responsible 

for the HC1 removal. Due to the very low emissions level, it is requested that the current 

waste feed shutoff value of <270 gpm for longer than 30 seconds remain unchanged. 

9.1.9 Maximum CO Hourly Rolling Average 

During Trial Burn testing, the carbon monoxide hourly rolling average varied between 47 - 

58 ppm. It is requested that the current waste feed shutoff value of > 100 ppm (corrected 

to 7% 02) remain unchanged. 

9.1.10 Minimum Venturi Flowrate 

During Trial Burn testing, the venturi recycle flowrate varied between 125 - 128 gpm. This 

recycle flowrate, coupled with the pressure drop across the vanes, resulted in acceptable 

particulate emissions. During mini-burn #2 testing, this recycle flowrate was decreased to 

100 gpm, which still resulted in acceptable particulate emissions. It is requested that the 

current waste feed shutoff value of < 100 gpm for longer than 1 minute remain unchanged. 
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9.1.11 Minimum Feed Nozzle Pressure 

The waste feed nozzle pressure is monitored by pressure transmitters PIT-27A/E. These 

values are displayed, but not recorded, by the PMCS. It is requested that the current waste 

feed shutoff value of <50 psig at flow rates >60 lb/min through a nozzle for longer than 

30 seconds remain unchanged. 

The feed nozzle shutoff value was established during Shakedown Testing when it was noted 

that backpressure recorded by pressure indicating transmitters PIT-27A through E rarely 

reached 50 psig. The pressure monitored at the nozzles fluctuated between 35 - 55 psig 

during waste feed operations. Subsequent discussions with the equipment vendor confirmed 

that the multi-port teat nozzles were designed for maximum turndown, so proper waste feed 

atomization is achieved by supplying sufficient atomizing air flow rather than a minimum 

liquid feedrate. By tying the interlock definition to the maximum design flow through a 

nozzle (60 lb/min) for longer than 30 seconds, the PMCS is capable of detecting a 

catastrophic nozzle failure. 

9.1.12 Minimum Compressor Outlet Pressure 

The waste feed atomizing air pressure is monitored by pressure transmitters PIT-18A/E. 

These values are displayed, but not recorded, by the PMCS. The header pressure is 

interlocked to the waste feed through pressure switch PSLL-13. It is requested that the 

current waste feed shutoff value of <85 psig remain unchanged to ensure proper 

atomization of the waste feed. 
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