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1.0 Introduction 

This Report outlines the activities peito1med dming the Prove-Out Event for the Ash Landfill 

remediation project, which occurred from October 31 through November 8, 1994. The Prove-Out 

Event was performed by IT Corporation (IT) in suppon of the Work Plan and Scope of Services 

for the Rapid Response immediate response measure (IRM) at the Seneca Army Depot in 

Romulus, New York. This Report has been prepared to provide a summary of the tasks 

completed by IT for the U.S. Army Corps of Engineers (USACE), Omaha District, so that it 

meets the requirements detailed in Delivery Order No. 01 , under Rapid Response contract number 

DACW45-94-D-0054. Preliminary results from the Prove-Out Event have been previously 

introduced in project memoranda in early December 1994. 

1. 1 Site Location and History 

The Seneca Army Depot facility is located in Romulus , New York near the eas tern shore of 

Seneca Lake, where it was constructed in 1941. Prior to ownership by the Depa1tment of the 

Army, the site was used for fa1ming. The Ash Landfill site encompasses approximately 130 

acres of the 10,587 acre Seneca A1my Depot Activity (SEDA) facility , situated near the 

southwestern corner of the facility. The site consists of the abandoned landfill area, including 

the Ash Landfill and the Non-Combustible Landfill, a burned out incinerator building and stack. 

and a nearby cooling pond. Residences and fa1mland border the area on the western side and 

beyond that lies Seneca Lake. The SEDA railroad runs to the east of the site and SEDA has 

undeveloped land to the south. Cemetery Road bounds the area to the north. 

The subject of this Rapid Response action is the "Bend-in-the-Road" Landfill located near the 

western boundary of the Seneca Anny Depot. The Ash Landfill was established to dispose of 

ash generated from burning of the facility ' s trash from 1941 to the early 1960's. In 1974, an 

incinerator was built to treat the refuse from facility operations and the ash from the incinerator 

was buried in the "Bend-in-the-Road" landfill area. A fire in 1979 destroyed the incinerator and 

the landfill was closed. Since that time, the landfill area has been capped with various layers of 

soils, but has never been closed with an engineered cover or cap. 

In addition to the burning pit and incinerator ash disposed of in the Ash Landfill, it is suspected 

that other types of facility refuse and domestic wastes have also been buried in the landfill. The 
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amount and type of debris may include household trash and construction-type debris. 

1.2 Task Description 

The Prove-Out Event is the first activity of Phase 2 of the Ash Landfill IRM project. The Prove

Out Event (referred to as the Start-Up/Prove-Out activity in the USACE Scope of Services 

document) was conducted to detennine the operating capabilities and conditions for the low 

temperature thermal desorption (L TTD) unit prior to full-scale treatment of contaminated soil 

material in the LTTD unit. Activities performed during the Prove-Out Event include material 

segregation and debris washing; start-up, testing, and operation of the LTTD system; air pollution 

control; and verification testing by pre- and post-treatment soil sampling and emission source 

testing. 

Section 2.0 of this Repo1t introduces the details of the implementation of the Prove-Out Event 

including L TTD plant operations. soil sampling, and emission source testing activities. Plant 

operations and the results of the verification soil sampling and emission source testing are 

presented in Section 3.0. Section 4.0 desc1ibes the quality assurance/ quality control (QA/QC) 

perfo1med for the task. In Section 5.0, conclusions from the Prove-Out Event are discussed. 
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2.0 Prove-Out Event 

The basic elements and requirements for the Prove-Out Event are presented in the project' s Start

U p/Prove-Out Plan (SPP) and the Air Monitoring Plan (AMP), submitted as part of the Ash 

Landfill project Work Plan, written by IT and approved by the USACE in September. 1994. The 

Prove-Out Event consists of plant operations during LTTD start-up activities, verification soil 

sampling, and emission source testing in order to evaluate the LTTD system capabilities. The 

Prove-Out Event was pe1formed and completed from October 31 through November 8, 1994. 

In the sections below, the set-up and implementation of the Prove-Out Event is presented. 

2. 1 Objectives 
The Prove-Out Event was developed to dete1mine if the L TIO system will be able to treat 

contaminated soils at the Ash Landfill project site to acceptable clean-up levels . The Event 

includes the stait-up of the LTTD system. test feed runs with soil mate1ial. and verification of 

proper L TTD operation by testing of untreated and processed soils and air emissions. The 

objectives of the Prove-Out Event are as follows: 

• document the ability of the L TTD system to treat contaminated soils to the 
accepted treatment levels for each of the different media; 

• measure and document the optimal operating conditions and parameters of the 
L TID system while in operation; and, 

• measure and evaluate the effectiveness of air pollution control equipment 
associated with the L TIO system. 

Results of the Prove-Out Event, including operational data, soil sample results , and air emissions 

data, will provide the evidence and information needed to ensure that the L TID system at the 

Ash Landfill site will be able to appropriately treat contaminated soils and not generate adverse 

environmental impacts in the form of unclean soils or air emissions. 

2.2 Prove-Out Event Scope 

The Prove-Out Event, as discussed above, intends to demonstrate that the L TID system is 

capable of operating at an approp1iate level to meet the requirements of the project Work Plan. 

In order to accurately determine this, a "test" of the system must be completed. The Prove-Out 
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Event is a designed test to demonstrate acceptable performance by the L TTD system. The Event 

requires that the L TTD system successfully treat 1500 to ns of soil material, including 500 tons 

of material without interruption, to acceptable clean-up levels. Acceptable perfo rmance is defined 

as meeting treatment criteria outlined in the Work Plan with a production rate sufficient to ensure 

completion of all soil treatment activities at the Ash Landfill si te by the scheduled project 

completion date. 

In addition to the above, the LTTD treatment unit must also show that it is fully operational and 

that it can successfully reduce air emissions with air pollution control equipment. 

2.3 Prove-Out L TTD Operations 

The L TTD system constructed for this project consists of a feeder/separator. a large, rotating 

dryer heated by propane gas, a conveyor belt system, and an off-gas emissions train that includes 

a baghouse and a thermal oxidizer as air pollution control equipment. A schematic of the LTTD 

system is presented in Figure 2-1. The L TTD system is fed by a front- end loader at the 

feeder/separator unit, which handles the soil material and crushes it to the correct size for entry 

into the dryer. The material that enters is heated and then treated in the rotating dryer unit. The 

material passes out of the dryer on the conveyor system and is deposited in a pile outside in the 

clean soils area. Heated off-gas emissions from the soil treatment are captured and carried to the 

baghouse, which removes the particulate matter present in the air stream. After removal of the 

particulates, the air stream enters the the1mal oxidizer unit and is heated to temperatures near 

1400 °F to remove the volatile organic compounds. 

The soil material excavated from the excavation areas 1s first processed through a debris 

screening unit to remove large-scale material. The screened material is added to the L TTD 

system and heated to approximately 800-900 °F while being fed through the rotary dryer. Soil 

material exiting the LTTD system is stored in 150 cubic yard piles prior to confirmation sampling 

and backfilling. The optimum processing rate is approximately 20 tons per hour. 

In addition to the soil treatment operation, the L TTD system also captures the exhaust air stream 

from the rotating dryer. Particulate matter from the dryer exhaust is filtered through a baghouse 

filter collector with p1imary and secondary filter fabrics. Collected particulate fines are recycled 

back to the rotary dryer for retreatment. The particulate free off- gas is fed into the thermal 
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Figure 2-1 
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oxidizer, where the volatilized contaminants are destroyed by applying heat necessary for 

oxidation. The air stream is then exhausted out of a 42-inch diameter. 56 foot tall stack. 

2.4 Prove-Out Soil Sampling 

The soil sampling activities performed during the Prove-Out Event included verification testing 

of soil material. Pre- and post-treatment sampling of soil mate1ial from the L TTD system was 

conducted, with soil samples collected for every 150 tons of material put through the treatment 

system, until the 1500 tons of treated material was processed. The Prove-Out Event soil 

sampling activities occmTed from October 31 through November 8, 1994. Below. a brief 

overview of the soil sampling protocol is presented. 

2.4. 1 Pre-Treatment Soils 

Pre-treatment soil material entering the LTTD system was collected from the conveyor belt 

before entering the dryer. Samples were collected for each 150 tons of pre-processed soil for a 

total of four "grab/discrete" samples. One "grab" sample was collected approximately every two 

hours over an eight hour period for a total of 4 "grab" samples. Each soil sample included a 

volatile compound sample and a semi-volatile sample. The first 150 tons of pre-treatment soil 

material included a sample for total lead. The procedure was repeated for every 150 tons of soil 

fed into the L TTD unit until all 1500 tons of excavated soil were processed. 

2.4.2 Post-Treatment Soils 

Post-treatment soil mate1ial discharged from the L TTD system was collected from each of the 

collection soil piles. Samples were collected for each 150 tons of post-processed soil with one 

composite sample collected, consisting of 4 "grab/discrete" samples, from each soil pile for 

volatile and semi-volatile analysis. One composite sample was collected, consisting of 4 

"grab/discrete" samples, from each 150 ton soil pile for TCLP metals analysis for each 750 tons 

of treated soil. The "grab" samples were collected from four different locations around the 

perimeter of the soil pile, at a minimum of two feet below the soil pile surface using a long 

handled stainless steel trowel. The procedure was repeated for every 150 tons of treated, 

stockpiled soil until all 1500 tons of treated soil were sampled. 

2.5 Prove-Out Emission Source Testing 

The scope of the Prove-Out Event includes a dete1mination of the operating efficiency of the 

L TTD system air pollution control equipment. The emission source testing protocol outlined in 
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the AMP describes the methods required to accurately test the off-gas emission from the L TTD 

and demonstrate equipment efficiency. For the Prove-Out Event, emission source testing was 

performed over three days , from November 2 through November 4, 1994. Below, a brief 

overview of the emission source testing protocol is presented. 

The emission source testing protocol performed for the Prove-Out Event included testing for 

stack velocity, temperature, volumetric flow rate, and molecular weight (oxygen and carbon 

dioxide content, and moisture content) using U.S. EPA Methods 1 through 4 (40 CFR 60, 

Appendix A). Samples were collected for volatile and semi-volatile organic compounds, 

hydrogen chloride, and particulate matter. Sampling methods utilized were as follows: 

• Method TO-14- collection of volatile organics by SUMMA ®-passivated canister; 
analysis via gas chromatography (from Compendium of Methods for the 
Determination of Toxic Organic Compounds in Ambient Air, EPA 600/4-84-041. 
May 1988); 

• Method SW-846 8270/Modified Method 5- collection of semi-volatile samples 
by XAD-2 resin trap and impingers: analyzed with GC/MS (from Test Methods 
for Evaluating Solid Wastes, Physical/Chemical Methods , U.S. EPA SW-846, 
November 1986) ; and, 

• BIF Method 0050- collection of hydrogen chloride and particulate samples via 
impinger with analysis by ion chromatography (from Methods Manual for 
Compliance with the BIF Regulations , EPA/530-SW-91-010, December 1990). 

A total of three one-hour runs were conducted for each type of sampling method. Method

specific quality assurance and quality control was conducted for the source testing . The testing 

protocol also included sample train leak testing and the formation of method, reagent, and field 

blanks. Additional details on the sampling program and methodology are presented in the source 

test report, included as part of Appendix B of this document. 
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3.0 PJove-Out Event Results 

A summary of the Prove-Out Event results is presented below. L TID system operating 

conditions were measured by recording processing and operating scenarios of the LTTD. The 

attainment of acceptable treatment criteria for the soil material by the L TTD system was also 

examined, utilizing soil sampling and analysis protocols. Air pollution control equipment 

operation was evaluated by emission source testing. 

3. 1 L TTD Operations Summary 

The L TID system was first fired on October 31 , 1994 at approximately 1700 hours . Operating 

conditions and processing information have been collected from this time. Table 3-1 provides 

a summary of the operating information for the LTTD system as measured during the Prove-Out 

Event. 

Date 

10/31/94 

11/1/94 

11/2/94 

11/3/94 

11/4/94 

11/5/94 

11/6/94 

11/7/94 

11/8/94 
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Table 3-1 
U.S. Army Corps of Engineers Omaha District 
Seneca Army Depot Activity Ash Landfill ffiM 

Prove-Out Event 
LTTD System Processing Data 

Hour Temperature Cumulative Tons 

0700 864 146.9 

1700 840 240.2 

0700 885 396.4 

0700 880 603.2 

0700 870 846.1 

0700 890 893.0 

0700 826 1036.8 

0700 858 1217.3 

1700 848 1363.6 

TOTAL 1454.6 
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At the initiation of the Prove-Out Event, severe weather conditions in the form of heavy rainfall 

continued from October 31st through to the afternoon of November 2. 1994, initially hampering 

efforts to de-bug and troubleshoot the system during the start-up action. Treatment of the first 

150 tons of soil material was completed between 0700 and 0800 hours the morning of November 

1st. The LTTD unit averaged 13.3 tons per hour processing rate for the first 150 tons of 

material. Operating temperatures during the time period to process this material ranged from 

811-930 °F, with an average of 861 °F. 

L TTD process operational parameters for the remainder of the Prove-Out Event ( up to 1500 tons 

treated soils) were also measured. From 0700 hours on November 1st through the end of the 3rd. 

the LTTD unit treated a total of 570.1 tons of material and averaged 14.7 tons per hour 

processing rate; from 0000 hours on November 4th to the end of the 7th, the L TTD unit treated 

a total of 543.5 tons of soil and averaged 14.8 tons per hour processing rate (with a significant 

rise in production rate, i. e. , averaging 18 tons/hr.. on November 7th) ; and at 1700 hours on 

November 8th when the 1500 ton goal was reached, the LTTD system processed 191 tons and 

averaged 18.3 tons per hour processing rate. Operating temperatures for the first 1500 tons of 

soil material treated ranged from 800-1050 °F, with an average of 875 °F. 

As expected, the L TTD system experienced equipment problems, operational difficulties , and 

process downtime during start-up activities and the Prove-Out Event. The reasons for these 

problems were varied, including: 

• system equipment failures requiring maintenance and repair time: 

• feed loading unable to keep up with system processing rate because of inability to 
maintain adequate supply in inclement weather; 

• obstruction of feed hopper, crusher, and conveyor mechanisms because of high 
moisture content of soil material ; and, 

• labor restrictions caused by working in Level C conditions- adequate relief staff not 
available. 

Five hundred tons of continuous soil treatment by the L TTD system was achieved from 0600 

hours on November 4th through to 1700 hours on November 8, 1994, where a running total of 

535.5 tons of material was successfully treated. Three separate non-working or off shifts were 
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included in this time frame. Over the entire course of the Prove-Out Event (October 31-

November 8), the L TID system was operational fo r 89 hours out of a possible l99 hours 

available in this time frame. Process downtime, as summarized above, included approximately 

38 hours down for repair and maintenance activities ; a total of 42 hours for non-working, off 

shift time; and 23 hours down due to severe inclement weather at the beginning of the Event: 

Soil material processed and treated during the Prove-Out Event totalled 1454.6 tons, as recorded 

from 1800 hours on October 31 , 1994 to 1700 hours on November 8, 1994. 

3.2 Soil Sampling Data Summary 

The results from the laboratory analyses of pretreated and treated soil samples are presented 

below. The laboratory analytical results were evaluated versus the site-s pecific cleanup levels. 

All ten pretreated soil samples were determined to contain vo latile and/or semi-volatile 

constituents at concentrations which exceed cleanup levels. Only one treated soil sample was 

determined to contain semi-volatiles at concentrations exceeding cleanup levels. 

Concentrations of only one volatile constituent (1 ,2-dichloroethene) were detected at greater than 

cleanup levels in four samples taken prior to treatment (PT-B 1-4, PT-B 1-7, PT-B 1-8, and PT-B 1-

9). The concentrations ranged from 520 ppm to 650 ppm. After treatment of the soil all volatile 

constituents in the pretreated samples, above or below cleanup levels , were not detected in the 

treated soil samples in concentrations greater than their respective practical quantitation limits 

(PQLs). 

Semi-volatiles were detected at varying concentrations m all pretreated samples and treated 

samples. Out of the ten target semi-volatile compounds, four semi-volatile constituents were 

detected at concentrations greater than site-specific cleanup levels . The four semi-volatile 

constituents (benzo(a)anthracene, benzo(a)pyrene, chrysene, and dibenzo(a.h)anthracene) ranged 

in concentrations from 17 ppm to 580 ppm and were detected in all pretreated samples (PT-Bl-1 

through PT-Bl-10) and one treated sample (T-Bl-8). 

One pretreated soil sample (T-B 1-Ml) was collected form the first 150 tons of excavated soil and 

analyzed for the eight toxicity characteristic metals. The results revealed four of the metals 

detected (arsenic, barium, cadmium, and lead) with none of the concentrations exceeding toxicity 
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characte1istic levels. Summary of the laboratory analytical results for proveout soil samples are 

presented in Tables 3-1 and 3-2. 

3.3 Emission Source Data Summary 
Emission source testing of the LTTD system was perfo1med over a three day period (November 

2nd-4th). Emission exhaust samples were collected by the field team from the 42 inch-diameter 

L TTD exhaust stack downstream of the air pollution control equipment outlet. Sampling ports 

were located 9.1 duct diameters downstream of the the1mal oxidizer unit outlet and 2.3 duct 

diameters upstream of the stack exit. A total of twelve (12) traverse points were established for 

sampling in accordance with EPA Method 1. 

A summary of the exhaust gas conditions for each test pe1iod is presented in Table 3-4. 

Volumetric gas flow rates are displayed in actual cubic feet per minute (ACPM) and dry standard 

cubic feet per minute (dscfm). Standard conditions are zero percent moisture at 68 °P and 29.92 

in.Hg. Stack temperature, water vapor concentration, and oxygen and carbon dioxide content 

were also recorded. The averages from the test runs equalled 54,300 ACPM and 10,900 dscfm. 

Exhaust stack temperatures ranged from 1376 to 1434 °P, with an average of 1399 °F. Moisture 

concentrations averaged 31 percent by volume and oxygen content average 12.2 percent on a dry 

weight basis. 

As can be seen in the data, one testing run, S-HCL-2, was considered not valid (very low 

volumetric flow rates) for the purposes of this project because condensed water built up in the 

measuring instrument, a pitot tube, and associated sampling lines. Volumet1ic flow rates and 

emission results from this sample are void. Measures to prevent re-occurrence of the water build 

up were taken in the field for all remaining samples. In addition, it appears the flow 

measurements for sample S-HCL-1 are biased somewhat low. With the exclusion of samples 

S-HCL-1 and S-HCL-2, only valid volumetric flow rates were used in calculating emission rates 

for the compounds to be tested. 

The sampling results of the emission source testing are presented below. Appendix B contains 

the emissions test report as submitted by the field team for this activity. Additional info1mation 

on sampling results, quality assurance (QA)/quality control (QC) procedures implemented for the 

emission testing, and sampling methodology and calculations can be found in Appendix B. 
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3.3. 1 Particulate and Hydrochloric Gas Emissions 

Particulate matter and hydrochloric gas emissions were coilected via BIF Method 0050 and these 

data results are summarized in Table 3-5. Particulate emissions averaged 0.0617 grains per d1y 

standard cubic foot (gr./dsct) or 5.56 pounds per hour (lbs./hr.) emission rate for the two valid 

one-hour tests. Hydrochloric gas emissions had an average concentration of 12.5 parts per 

million (ppm), corresponding to an average emission rate of 0.76 lbs./hr. 

3.3.2 Volatile Organic Compound Emissions 

EPA Method TO-14 sampling for volatile compounds was performed for three sampling runs and 

the data results are presented in Table 3-6. Compounds which were found at or above their 

respective method detection limit are reported. The method detection limits differ from run to 

run based on analytical sample dilutions and sample volumes. Emission rates were calculated 

from the concentration and corresponding volumetric gas flow rate. Volatile compounds detected 

during the Prove-Out emission testing include: 

• Benzene 
• Bromomethane 
• Chloromethane 
• Toluene 
• m/p-Xylene 

Concentrations and em1ss10n rates for these compounds were very low. The volatile 

chloromethane was found in all three sample runs with an average concentration of 3.6 ppb (7.4 

ug/m3
) , corresponding to an emission rate of 0.00029 lbs./hr. 

3.3.3 Semi-Volatile Compound Emissions 

Semi-volatile compounds were collected by Method SW-846/Modified Method 5 and the 

analytical results are presented in Table 3-7. Compounds which were found at or above their 

respective method detection limit are rep01ted. The method detection limits differ from run to 

run based on analytical sample dilutions and sample volumes. Emission rates were calculated 

from the concentration and corresponding volumetric gas flow rate. As shown in Table 3-7, three 

phthalates: bis(2-ethylhexyl)phthalate, diethylphthalate , and di-n-butylphthalate were found in all 

three sampling runs . Of the three, only bis(2-ethylhexyl)phthalate was found at levels 

significantly above those of the field blank. Other semi-volatile compounds which were also 

detected or had estimated concentrations include: 
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• Anthracene 
• Napthalene 
• 2-Nitrophenol 
• Phenanthrene 
• Phenol 
• Pyrene 
• 1,2,4-Trichlorobenzene 

3.4 Emissions Impact Analysis 

Emission compounds listed on the L TTD system NYSDEC emission permit authorization and 

compounds reported as detected from the Prove-Out emission source testing activity were 

evaluated against their respective ambient guideline concentrations in order to determine if the 

L TTD system was in compliance with its' permit authorization. This emission impact analysis 

was performed according to NYSDEC Air Guide-1 (1991) protocols and new Air Guide-1 

Appendix B (1994) procedures for detennining emission impacts. The results of this analysis 

are presented in Table 3-8. 

The NYSDEC, in granting approval of the L TTD ermssron authorization, requested that the 

L TTD system be able to demonstrate compliance with the protocols defined in NYSDEC Air 

Guide-29, which outlines procedures to calculates emission impacts for soil vapor extraction 

systems, water treatment units, and concrete furnaces. This protocol compares emission rates 

with one-half of the Annual Guideline Concentration (AOC). The emission impact analysis 

performed on the data provide by the emission source testing followed this procedure. 

As seen in Table 3-8, the emission compounds from LTTD operation are below compliance 

impact concentrations for all AGCs, the one-half AOC values, and the Short-Tenn Guideline 

Concentrations (SGCs) for each compound. Emissions from the LTTD unit appear to be in 

compliance with NYSDEC Air Guide-1 requirements. 
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4.0 Quality Assurance/Quality Control (QA/QC) 

The Prove-Out Event, as part of the implementation of the Work Plan for the Seneca Anny 

Depot Ash Landfill IRM, is subject to the quality assurance and quality control guidelines 

presented in the SPP, CSAP, and AMP. Specific requirements are also listed in the particular 

sampling and analytical reference methods utilized for this portion of the project. The QNQC 

program implemented for this task includes: 

• Detailed sample collection and handling protocols 
• Calibration of instrnmentation and apparatus 
• Sample analysis in association with specific QC activities , such as blank and duplicate 

analyses 
• Data reduction, validation, and repo1ting 
• Documentation of the sampling and analytical program, and 
• Internal quality control. 

Specific steps for this task were undertaken at the analytical laboratory, as method and instrnment 

blanks, calibration checks, and duplicate sample analyses were completed for the sample sets . 

Raw data and the associated QNQC results for the soil sampling and emission source testing can 

be found in Appendices A and B, respectively. 
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5.0 Conclusions 

Conclusions gathered from the execution of the Prove-Out Event include: 

• The L TTD system demonstrated that it is able to meet the necessary processing 
performance requirements for the project; 

• Performance of the LTTD unit revealed successful reduction/elimination of all volatile 
constituents detected in the soil samples to at or below constituent PQLs. The LTTD 
unit will be able to achieve project clean-up crite1ia stipulated in the Work Plan: 

• Perfo1mance of the LTTD unit indicated reduction in concentrations of semi-volatile 
constituents detected in pretreatment soil samples. Most of the semi-volatile 
constituents detected above cleanup levels in the pretreatment soil samples are 
successfully reduced to concentrations below cleanup levels; 

• Air pollution control equipment associated with the L TTD system demonstrated 
appropriate operation by eliminating or reducing volatile compounds, semi-vo latile 
compounds, and particulate matter from exhaust emissions of the L TTD ; and , 

• The LTTD system is operating in compliance with its' NYSDEC emission source 
permit authorization. 
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Table 3-4 
Seneca Army Depot Activity Ash Landfill ffiM 

Prove-Out Event 
L TTD Exhaust Gas Conditions 

Volumetric Gas Flow Composition (%) 

Run No. ACFM dscfm Temperature (°F) H20 

S-HCL-1 37,300 6,600 1434 34 

S-HCL-2 16,100 2, 940 1414 34 

S-HCL-3 52,500 10,100 1387 32 

S-MM5-1 53,100 10,700 1381 29 

S-MM5-2 55,300 11 ,600 1402 25 

S-MM5-3 56,500 11.300 l376 30 

Average 54,300" 10.900" 1399 31 

Notes : 
' The average of all MM5 runs and S- I-ICL-3 . 
"- The average CO2 and 0 2 values from the I-ICl runs were use in the cal culations for the MM5 runs. 

Table 3-5 
Seneca Army Depot Activity Ash Landfill ffiM 

Prove-Out Event 

CO2 

5.5 

4.5 

5.0 

---

---

---

Hydrogen Chloride and Particulate Emissions- BIF Method 0050 Results 

Filterable Particulate HCI Emissions 

Run No. gr/dscf lb/hr ppm 

S-HCL-1 0.0626 5.87 13 

S-HCL-3 0.0607 5.26 12 

Average 0.0617 5.56 12.5 

Notes : 
' - Calculated using the average volumetric flow rate. 
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Appendix A 

Soil Analytical Data/Certificates of Analysis 



'"" ... 

:..a.:J 2;:; ::ie: ?..ECNY :::.'.l se ~lo . 

· so1.::.. / wacer:· 

A3P 91 - ~ - :3EL:::c· "/OLA::-::..:c;:s 
-~1ALYs=s C~7~ 3~EE~ 

SAS ::o. 

::...ab Sanp::. ~ 

:;zi t) fJ ;_: ' 11117 

3DG :To . : ?T.31 : 

_:_..;,5 ::. so2 ::OIL 

S.lO ( g / rnL) ::-!'6062. MSC 

(low/med l :J a te Sarnp /~ec? : 

Hea c e d !?'.J.rge: " 0 a t:.e Juial y::ed : 

ID: (). 5 3 (mm ) , . 00 

: :::NCSNT?....!l..T::2n UNI':'S: 
C:CMFCLJ.'110 '. ·19/:::., ,::ir ug/ ;~g ) ·_-G / KG 

~9 - 0i - 6 -- -- --- T=~ chl o r oethene 
~~G - 53- C------ 1 , 2 - uichlo r oe c h_e_n_e- ~(~T-c_t_a~l-,-----------
~5 - 01 - ~--- - --- V~nyl c~lorii~ 

· ~08 - 88 - 3 ---- - - T~~ uene --- ---------------
· :JJ0-:0-7 ---- -Toca::. Xylenes - ------------------

FORM I - GC / MS VOA 

380 
i'-J.O 

..., , 
6.J.. 

I ::; 
I 

u 



Lab Cccie: :(ECNY Case Ne , 

:-!ac:::-::..:c : ( sci ::.. i '.>later) .SOIL 

Sa:nple wc/ 0 ,rc.i.: 

Level: (l.cw / med) 

~ ~ciscure: ~oc 1ec. l6_6 

ID: 

:DMPOillffi 

~0 11:_; , 1)() 7 

;SP9 'l - ::. - .3EI...2C':' VOLA':':I...2S 
.\.NAL-ZSIS :::;i.T;.. SHEE':' 

C2.ienc No . 

SAE Ifo _: SDG N"o , : f1'El 1 

::.iao Samp le ::, : 

(g / mL, :..ab File ID : H606S. MSO 

Date Sarnp/~ecv: 

~eated ~u~ge: y Date Analyzed: -1/02/94 

Di::..ut: icn ?act.or : 1 . ,JC, 

so .:._=.. Al.::..quoi: '.Talu1:1e : 

::ONCE:N":'RATION :..,f}r:;:-:-s: 
(ug/L o:::- ug / '.{g ) UG I '.{(; 

2'0RM I - GC/MS VOA 

16 1] 

JOO 
17 
54 
s '1 

PREUMl~JARY 

D 
CJ 
0 
u 

:uL; 

Q 



RCV BY::, - , CORPORA"i . ON :1 1-10-94 6: HPM : 7162710251:# Q 

lB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET SAMPLE NO. 

0191940 

contract: Seneca "Army Depot (IT) 

Lab Code: 10146 

Matrix: (3oil/water) Soil 

Sample wt/vol: 35.8 g 

Level: (low/med)Low 

Case No; 

I)ecanted; ("t'/N)N 

Concentr~t~d El<traet VolwnQ:lOOO(uL) 

SAS No: 

Injection Volume: 1 

GPC Cleanup: (Y/N)Y 

(UL) 

pH: NA. 

CAS NO COMPOUND 

91-20-3 Naphthalene 
85-01-8 Phenanthrene 
206-44-0 Fluoranthene 
129-00-0 Pyren& 
56-55-3 aenzo(.)-nthracen~ 
218-01-9 Chryeene 
117-81-'7 bi:, ( 2--Ethylhei~yl) phtha.1. te 
50-32-8 Benz:.o(a)pyrene 
193-39-5 Indeno(l,2,3~cd)pyrene 
53-70-3 Dibenz(a,h)anthracene 

SDG No:S94-0O1 

Lab Sample ID: 0191940 

Lab ~1le ID: >18045 

DQte fieoeived: 11/01/94 

Oat~ Extra~tQd! 11/02/94 

Oate Analyzed: 11/03/94 

Dilution Factor: 2 

CONCENTRATION 
(Ug/L or ug/Kg 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

l~tJtt~~N!i:lJNkJ~t~~j'. !~W.~Q~f.~tl~lQ~JW~Nifa?.t!iPJtt%)lJiN1TI~t.iW~ttt:. :iit.*fi~jt;!¾1~ttti¥:mitit~: Jltill-i~ttrWtlt~t\~ 
56-55-3 Benzo(a)anthracene 250 
218-01-9 Chrvsene 3~ 
50-32-8 Benzo (a) pvrene 33 
53-70-3 Dibenz(a,hjanthracene 50 

METHOD 8310 REANALYSIS on 11/9 
56-55-3 Benzo(~}anthracene 320 
219-01-9 Chrysen~ 350 
50-32-8 8enzo(a)pyrane 400 
53-70-3 Dibenz(~,h)anthracene 70 

u 
u 
-,-

1.J 

J 

J 



.::,ab :.:-de: .1EDr.: ·:::'ase , c. 

(sci.:. / •'lat. =:r ) so:::., 

::..eve:.: 

GC co::_•.1nm: DB - 624 ID: 

Seil ~x:ract vo:..u~e: 

:CMPOUND 

.:.SF9 .:. - :.. - ~i;;Li;C':' ·1c1.,:i::-:::-.J.:_::::; 
........... -VQ-::,.. '">11.'t'.,. ~'KlZl.:/'t 

J2.t2 

:nm) 

, --~· 
- \,,,;: ,. : ... ...J 

n ... _.,, -'-< 

•.J 

-.J 

· ..:...JJ 



RCV B':': I.-, CORPORATION ; 11- 10-94 5:45 PM ; 7162710251 :#10 

lB 
SEMZVOLAT!LE ORGANICS ANAL~SIS DATA SHE.ET ~AMPL!: NO, 

0191941 

Lab Name: !:AS ( Koda Jc> 

Lftb Code; 10146 

Contract: Seneca Anny Depot (IT) 

Catie No: 

Mat~ix:(soil/water) Soil 

Sampl@ wt/vol: 34 .2 g 

Level: (low/med)Low 

% Moisture: 11.3 Decanted: (Y/N)N 

Concentraeed Extract Volume:lOOO{uL} 

Injection Volume: 1 

G~C Cleanups (Y/N)Y 

(t.lL) 

p!:lt NA 

CAS NO COMPOUND 

91-20-3 Naphthalene 
8~-01-8 Phenani::nrene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
117-81-7 bis(2-Ethvlhexyl}phthalate 
50-32-8 Benzo(a)pyrene 
193-39-5 Indeno (l,2,3-cd)pyrene 
53-70-3 Dib@nz(a,h)anthracene 

56-55-3 Benzo(a)anthracene 
219-01-9 Chry:,enc 

50-32-8 Benzo(a)pyrene 
53-70-3 Dibenz(a,h)anthracene 

METHOD 8310 nEANAl.YSIS 9/9 
56-55-3 Eenzo(a)anthracene 
218-01-9 Chrysene 
50-32-8 Benzo(a)pyr.ene 
53-70-3 Dibenz(a,h)anthracene 

.S:OG No:594-001 

Lab Sample ID1 0191941 

Lab File ID: ~1B046 

Date Received: 11/01/94 

Date Extracted: 11 /02/94 

Date Analyzed: 11/03/94 

Dilution ~actor: Z 

CONCENTRATION 
(ug/L or ug/I<g 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

33 
33 
33 
67 

56 
46 
30 
6.7 

Q 

u 
u 
u 
u 
u 
u 
l'J 
u 
fJ 
u 

u 
u 
u 
u 

J 
J 
J 
u 

J 

I :i i i 



:ase Ne . 

5. )C 

( ~cw / med ) 

.. :.,sp~:. - ~ - 2E~~c~ ·:"::LA:':.:_.c:s 
-~TA.L-!SIS :A:'_~ -3I-iEE~ 

Sl92 

'. g/:nL ) :41L T , ' ,._,. 

Da t:e Sarr,p / ;.cc·,: 

:feat:.ed ?urge : ::I i:·a.t2 .:uialyzed: :..:.. : 02 1 :,4 

'. :..:.L) 3c::._::. A::..:..quot: Volume : 

C8MPCmrr: 

- ~- J : -~ -------T=~chloroechene -------------------
., ~_:, J-S9-0------ l,2 - Dich:orcet~e~~ 

- l >..: - - - - - - - Vi ;;.y l (:h:8r :_de __________________ _ 

I
~ s - ,a-3 ------ Tol uene ----=-- ----------------------20 - 20-~ -----cocal xy::. ~nes _ __________________ _ 

PREUM\NARY 

FORM I ~ GC/M.S VOA 

. . , - .., 
::_.) 

:.. J 

::Z:u 11:': . 1111, 

·; 
I ..J 

! ""J 

:uL, 



-----"'"""~ :;.cl~~.:.. 

::..a.a .3aDplc .:::J: 

) 0 ::.i2.b 'i:u: :{6 04 9 . :-1s0 

Jat2 Ana.:_yzec.: :i..l/02/94 

• . 0 0 

.3ci.=.. _::,~:. ;:ruot: ·ic i. t.: rn -=: 

::JMPClThi1) 

, 79 - 0~ -6-------~~~~~lcroe t~ene 
1 54 0 -53- 0 ------~.~-V1chlcroe c •• -e-~--e---~-~---c-3-_-.-.------------
;!s-0:- '± -- -- - -- :.t :._ny:_ c.hioride -------------
1: oa-a a-J------~cluene --------------------
11330 - 20 -7-----?ota: Xylsnes _____________________ _ 

?ORM - - GC / YS VOA 

'. U 
u 
iJ 

iu 

. • r . 
·,•.....i...L..J / 



RC_y __ BY: : ,_ - , CORPORAT ! ON : 11- 9-94 : 5: 14PM ; 71627 10251 :# 2 

ASP91-l - SELECT VOLATILES 
ANALYSIS DATA SHEET 

:=:l.:.ent No. 

Lab Name: ~ec~a Environmental Contract : 

Lab Code: RECNY c ase No. : 5192 SA8 No.: SiJG No. : :PTBll 

Matrix: ( s -:)il/water l so I:., Lab Sample ID: ..ll..4 623 70.'.2 

Sample wt/vo:i.: s.oo (g/mL) ~ Lab ?ile ID : G1~8 0.\1SQ 

Level: (low/med) LOW Date Samp/Recv: 11/c2/g4 

% Moisture: not dee. 14.C Heated Fu:::-ge : y Date Analyzed: 11/07 / 94 

GC Column: DB-624 ID : o . 5 3 (mm ) :)ilution Facto!'.': 1.00 

Soil Extract Volume: (UL ) Soil A~iquot Volune: 

CONCENTRATION UNITS: 
::AS NO. COMPOUND ( ug/:.., or- ug/ Kg) U'G/KG 

79-01-6------- TrichloroetheLe --~~----.-,-.---------540 - S 9 - 0 - - - - - - 1, 2 - Di ch lo roe then e (Total ) 
75-01-4-------Vinvl chloride ---------
108-88-3------Toluene --=-------------------1330 - 20 - 7 - - - - - Tc ta l Xylenes ----------------

?CRM I - GC/MS VOA 

240 
280 

s 
2 

12 

11/03/94 

8 
E 
J 
J 
u 

(uL ) 

Q 



; 11- 9-94 : 5: 15 PM : 7162710251:# 3 

AS?91-l - 9ELECT VOLATILES 
ANALYSIS DATA SH~ET 

Client No. 

Lab Name: Recra Environmental Contract: 
IPT-Bl-2(PRE-TREAT)DLI 

Lab Code: RECNY Ca:,e No. ; 5192 SAS No.: SDG No. : PTBll 

Matrix: ( soil/water) SO IL Lab Sample ID , A4623702DL 

sample wt /vol : 5 . 0 0 ( 3 / rnL) Q_ Lab Fi l e ID: G138B.1'.::1SQ 

Level: ( low/med) Date 8.amp/Recv: 1:. /02 /94 

% Moist~re: not dee. 14 . 1 Heated Purge; X D3.te Analyzed: 11/07/94. 

GC Column: DB-62~ ID: 0 ,53 (nm) Dilu::.i.on Factor: 1.00 

Soil Extract Volu~e: Sei l Al i g1.:.ot Volume: 

CONCENTMTION UNITS . 
CAS NO. COMl?OUND (ug/L or ug/Kg ) UG/KG 

79-01-6-- - - - --~ri chloroethene ---,----,,-,----------540-59-0------l,2-Dichloroechene (Total) ----------75-01-4---- ---Vinyl chloride 
108-88-3---- --Toluene ----------------
1330-20-7-----Total Xylenes ----------------

.3 .3 
A.,. _ o 

12 
0,2 

12 

PREUMINARY 

F ORM I - -:::C/MS VOA 

11/03/94 

D 
D 

lu 
IDJ 
u 

(uL ) 



1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET SAMPLE NO. 

0192055 

Lab Name: EAS (Kodak) 

Lab Code:10146 

Contract: Seneca Army Depot (IT) 

Matrix: (soil/water) Soil 

Sample wt/vol: 35.1 g 

Level: (low/med)Low 

Case No: 

% Moisture: 14.5 Decanted: (Y/N)N 

Concentrated Extract Volume:l000(uL) 

SAS No: 

Injection Volume: 1 

GPC Cleanup: (Y/N)Y 

(uL) 

pH: NA 

CAS NO COMPOUND 

91-20-3 Naphthalene 
85-01 - 8 Phenanthrene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate 
50-32-8 Benzo(a)pyrene 
193-39-5 Indeno(l,2,3-cd)pyrene 
53-70-3 Dibenz(a,h)anthracene 

::~wa.Qtj::r~:~~:9.11rmt t tt11r 
56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
50-32-8 Benzo(a)pyrene 
53-70-3 Dibenz(a,h)anthracene 

SDG No:S94-002 

Lab Sample ID: 0192055 

Lab File ID: >1B078 

Date Received: 11/03/94 

Date Extracted: 11/04/94 

Date Analyzed: 11/07/94 

Dilution Factor: 2 

CONCENTRATION Q 
(ug/L or ug/Kg 

"""""""""" 
J 

180 J 
290 J 
270 J 
160 J 
160 J 
190 J 
130 J 
377 J 
660 u 

290 
270 
230 
6.7 u 



RCV BY_:__: , - , CORPORAT:ON : 11- 9-94 : 5: 15PM : cc:-- G3➔ 716 2710251 :# 4 

A~P91- 1 ~ SELECT VOLATIL3S 
ANALYS IS DATA SHEET 

Client ,~o . 

Lab Name: Recra Environmental Contract: 
IT-Bl-2(TREAT) 

Lab Code: RECNY Caee No.: 5192 SA.S N'o . · SDG No. : PTBll 

Matrix : (soil/water) §QTh Lab Sample ID : A4623703 

samp::.e wt/vol: 5.0 0 (g/mL) Q._ :.ab File ID : G138J ,MSO 

Level: ( low/med) D;;i.t,a Samp/Recv: 11/02/94 

¾ MOiStU~8; not dee. 17 . l Heated Pu.r5e: 'f.. :Jdl t e Anal yzed: l l/07i94 

ID : 0 . 5 3 ( m:n ) Di lution Facto~: 1..QO GC Column; DB-624 

soil Extract Vol~me: (uL ) Soil Aliquot Volume: 

CONC.2NTRATION UNIT~, 
CAS NO. COMPOUND ( u g / L er i.:g/Kg) :JG/KG 

79-01 -6 -------Trichloroeth ene ---------------540 - 59 - 0 - - - - - - l , 2 - Di ch lo roe then e (~otal ) ________ _ 
75-Jl- 4-- - ----Vinyl chloride ________________ _ 
108-88-3- ----- Tcluene __________ ________ _ 

1330-20-7-----Total Xyle~~~----------------

PREUMlNARV 

?ORM I - GC/MS VOA 

1 2 
1 2 
12 
12 
12 

11/03/94 

u 
u 
u 
u 
u 

(uL) 

a 



1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET SAMPLE NO. 

0192056 

Lab Name: EAS (Kodak) 

Lab Code:10146 

Contract: Seneca Army Depot (IT) 

Matrix: (soil/water) Soil 

Sample wt/vol: 33.3 g 

Level: (low/ med)Low 

Case No: 

% Moisture: 10.0 Decanted: (Y/N ) N 

SAS No: 

Concentrated Extract Volurne:l000(uL) 

Injection Volume: 1 

GPC Cleanup: (Y/ N)Y 

(UL) 

pH: NA 

CAS NO COMPOUND 

91-20-3 Naphthalene 
85-01-8 Phenanthrene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate 
50-32-8 Benzo(a)pyrene 
193-39-5 Indeno(l,2,3-cd ) pyrene 
53-70-3 Dibenz(a,h ) anthracene 

Benzo(a)anthracene 
218-01-9 Chrysene 
50-32-8 Benzo(a)pyrene 
53-70-3 Dibenz(a,h)anthracene 

SDG No:S94-002 

Lab Sample ID: 0192056 

Lab File ID: >1B075 

Date Received: 11/03/94 

Date Extracted: 11/04/94 

Date Analyzed: 11/07/94 

Dilution Factor: 2 

Q 

u 
660 u 
660 u 
660 u 
660 u 
660 u 
660 u 
66 0 u 
660 u 
660 u 

3.3 u 
3.3 u 
6.7 u 



RCV BY::,--, CORPORATION cc:-- G3➔ 

hSP91-1 - SELECT VOLATI~ES 
ANALYSIS DATA SHEET 

7162710251:# 6 

Client No. 

Lab Name: Recra Environmental Contract: 
IPT-Sl-3(PRE-TREAT) 

Lab Code: RECNY Case ~o. : s- 92 SAS No.: SDG No.: P'!'Bll 

Matrix: (soil/water ) .fu21_L Lab Sample ID: A4623704 

Sample wt/vol; s. oo (g / mL) fi._ Lab File ID: Gl382.MSQ 

Level: Dow/med) LOW Date Samp/Recv: • 1£'.'.0] i9L!: 11/03L94 

0 
"o Moisture: not dee. - .., ~ 

I • .:> Heated Purge : 'i. Date Analyzed: lll'07c::S4 

GC: Column: DB-624 ID: 0 .53 '. mm ) Di:utio:'l Factor : 1 . C•O 

S.:>i l Extract Volume: (uL ) Soil Aliquot Volume: ( UL ) 

CONCENTRATION UNITS: 
C.l..S NO . COMPOUND (ug/L o~ ug/Kg ) UG/KG Q 

79-01-6-------Triciloroethene 20 
540-59-0------ 1 ,2-~ichloroethene ('i'otal ) 29 
75-01-4-------Vinyl chloride 8 J 
108-88-3------Tclue~e 12 u 
1338-20-7-----Total Xylenes 12 u 

I 

FORM I - GC/ MS VOA 



1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET SAMPLE NO. 

0192057 

Lab Name: EAS (Kodak) 

Lab Code: 10146 

Contract: Seneca Army Depot (IT) 

Matrix: (soil/water) Soil 

Sample wt/vol: 34.4 g 

Level: (low/med)Low 

Case No: 

% Moisture: 12.9 Decanted: (Y/N)N 

SAS No: 

Concentrated Extract Volume:l000(uL) 

Injection Volume: 1 

GPC Cleanup: (Y/N)Y 

(uL) 

pH: NA 

CAS NO COMPOUND 

91-20-3 Naphthalene 
85-01-8 Phenanthrene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate 
50-32-8 Benzo(a)pyrene 
193-39-5 Indeno(l,2,3-cd )pyrene 
53-70-3 Dibenz(a,h)anthracene 

56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
50-32-8 Benzo(a)pyrene 
53-70-3 Dibenz(a,h)anthracene 

SDG No:S94-002 

Lab Sample ID: 0192057 

Lab File ID: >1B076 

Date Received: 11/03/94 

Date Extracted: 11/04/94 

Date Analyzed: 11/07/94 

Dilution Factor: 2 

CONCENTRATION Q 

(ug/L or ug/Kg 

660 u 
67 J 
110 J 
110 J 
73 J 
77 J 
50 J 
67 J 
660 u 
660 u 

100 
95 
87 
17 



:11- 9-94 : 5:16PM ; 7162710251:# 7 

ASP91-l - SELEC~ VOLATILES 
ANALYSIS DATA SHEET 

Client No. 

Lab Name: Recra Environmentgl contract: 
IT-Bl-3(TREAT) 

Lab Co:::3.e : RECNY Case No. : !::192 SAS No.: SDG No.: PTBll 

Matrix: (soil/water ) SOIL 

Sarnp::..e wt/vo l : 

Levei: (low/med) 

5.00 (g/mL) §_ 

LOW 

% ~oisture: not dee. 15-~ Heated Purge: X 

GC Column; DB-624 ID: o. "i3 (mm ) 

Soil Extract Volume: (UL) 

2AS NO. COMPOUND 

~ab sample ID: A4623705 

::..iab File ID: Gl.3 83. MSQ 

Date sarnp/Recv: 1li03L94 

:Jat:e Analyzed: ll/07/94 

:Jil ution Factor; 1.00 

Soil A:iquoc Volume : 

CONCENTRATION UNITS: 
(ug/::., or :.1g/Kg) UG/KG 

79-01-6-------Trichloroethece I 12 
540-59-0------1,2-Dichloroeth_e_n_e-.(~T~o~t-a~_Inj---------- l2 ----------75-01-4-------Vinyl chloride 12 
108-88-3------Toluene I 1 
1330-20-7-----T~tal Xylenes ________________ 

1 
12 

FORM I - GC i MS VOA 

lli:'.03[94 

u 
u 
u 
J 

u 

(uL) 

C 



1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET SAMPLE NO. 

0192058 

Lab Name: EAS (Kodak) 

Lab Code:10146 

Contract: Seneca Army Depot (IT) 

Matrix: (soil/water ) Soil 

Sample wt/vol: 34.2 g 

Level: (low/med)Low 

Case No: SAS No: 

% Moisture: 12.3 Decanted: (Y/ N)N 

Concentrated Extract Volume:l000(uL) 

Injection Volume: 1 

GPC Cleanup: (Y/ N)Y 

CAS NO 

91-20-3 
85-01-8 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 

(UL) 

pH: NA 

117-81-7 bis(2-Ethylhexyl)phthalate 
50-32-8 Benzo(a)pyrene 
193-39-5 Indeno(l,2,3-cd)pyrene 

56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
50-32-8 Benzo(a)pyrene 
53-70-3 Dibenz(a,h)anthracene 

SDG No:S94-002 

Lab Sample ID: 0192058 

Lab File ID: >1B077 

Date Received: 11/03/94 

Date Extracted: 11/04/94 

Date Analyzed: 11/07/94 

Dilution Factor: 2 

CONCENTRATION Q 
(ug/L or ug/Kg 

660 u 
660 u 
660 u 
660 u 
660 u 
660 u 
660 u 
660 u 
660 u 
660 u 

17 
17 
6.7 u 



RCV BY: ., -, CORPORA ON ,11- 9-94 : 5: 31PM : 7162710251 :# 2 

ASF9l- 1 - SELE!:CT VOLATILES 
ANALYSIS DATA SHEET 

Client No. 

Lab Name: Recra Envi ronmenta l Contract: 
ITRIF BLANK 

Lab Code: RECNY Case No. : 5192 SAS No.: SDG No.: PTB11 

Matrix: (soil/water : KATER 

Sample wt/vol: 

Level: (low/med) 

~ Moisture: not dee. 

GC Column: DB - 624 

5.00 (g/mL) ML 

Heated Purge: N 

ID : 0 . 53 '. mm) 

Lab sample ID: A4626601 

Lab File ID : G1397 .MSQ 

Date samp/Recv: ll/04/94 

Date Analyzed: · 1/08/94 

Dilution Factor: 1.CO 

Soi~ Extract Volume: (uL) Soil Ali<;'~Ot Volume: 

CONCENTRATI ON UNITS: 
CAS NO . COMPOUND (ug/L 0~ ug / Kg ) UG/~ 

/79-01-6-------Trichlo~oethene S40-59-0------1,2-Dichloroeth_e_n_e_(_T_o_t_a_l_) _________ _ 
75- 01-4--- - -- - Vinyl chloride 
108-88-3------Toluene ----------------
1330-20-7-----Total Xylenes ----------------

FORM I - GC/ MS VOA 

10 
10 
10 
10 
10 

ll/05/94 

u 
u 
u 
u 
u 

(UL ) 

Q 

I 
i 



: 11- 9-94: 5:18PM; 

ASP91-1 - SELECT VOLATILE:$ 
ANALYSIS -DATA SHEET 

7162710251 :#10 

Client No . 

Lab Name: Recra gnvironmental 
jvBLK:13 

Lab Code : RECNY case No . : ::192 

Contract; 

SAS No.: .9DG No. : PTBll 

Matrix: (scil/water) SOIL .Lab Sample ID : 

'.:.,ab File ID: Sample wt/vol: 

Leve::..: ( low/med) 

% Moisture: not dee. 

GC Column: DB-624 

5.00 (g/mL) Q_ 

Date Samp/Recv: 

Heat:ed Pu::c:-ge: 'J.. Date Analyzed; 

I D: D . 53 (mm) :)ilut ion Factor: 

A.462370!3 

Gl396.MSQ 

1.00 

Soil Extract Volume: (UL ) Soil Al iquot Volu me: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug /L or ug /Ks- ) UG/KG 

79- 01-6---- - --Trichloroethene 
540-59-0------l,2-Di chloroethe_n_e---,.(=T-o~t-a~l~)-~--------
75-01-4-------Vinyl chloride 
lCB-88-3------Toluene ----------------
1330-20-7-----Total Xylenes ----------------

FORM I - GC/MS VOA 

1.0 
10 
10 
1 0 
10 

u 
U' 
u 
u 
u 

I 
I 



:11 - 9-9.d.: 5:19PM: 7162710251 :#12 

ASP91-l - SELECT VOLATILES 
ANA~YSIS DATA SHEET 

Cl::.ent No. 

Lab Name: ~ecra Environmental co:i.t:raci:: 
IPT-El-4(PRE-TREAT) 

Lab Code: :(ECNY Case No. : 5192 SAS l'JO. : SDG No. : PTB11 

Ma::rix: (soil /water) SOIL 

Sample wt / vol: 

Level: ( low/med) 

S.09 (g;'mL) ~ 

LOW 

% Moisture: not dee. 15.0 Heated PLrge: Y 

GC Column: DB-624 ID: D .53 (mm ) 

Lab sample :D: A46240 0 2 

Lab File ID: G13 85.MSQ 

Date Samp/Recv: 1 1/03 / 94 

Date Analyzed: 17 /0 7/94 

Dilution Factor: l. :JO 

Soil Extract Volume: (uL ) Soil Al~quot Volume: 

CONCENTRP1_TION UNITS: 
Cl,.S NO. COMPOUND (ug/L or ug/Kg ) UG/KG 

79-01-E-------Trichloroeth~ne 
54C-59-0------1,2 - Dich~oroett_e_n_e_,:_T_o_t_a~l~)-- --------
75-01-4-------Vinyl ch~oride 
108-88-3------Toluene ----------------
1330-20-7-----Total Xylenes - ---------------

FORM I - GC/ MS VOA 

3 60 
880 

36 
2 
2 

11/04/54 

( '.lL J 

Q 



RCV BY::.-. CORPORAT:ON : 11- 9-94 ; 5: 1 SPM : 7162710251 :#13 

ASF9l-l - SEL8C~ VOLATILES 
ANALYSIS DATA SHEET 

Client No. 

Lab Name: Recra EnvironmenLal contract.: 
IPT-81-4(PRE-TRE:AT)DLI 

Lab Code : RECNY case No. : 5192 SAS NO.: SDG No. : PTBll 

Matrix: : s:::>i:../water) soI:.i Lab sample ID: A4624002DL 

Sample wt/vo:: " .17 (g/mL) Sl_ Lab File ID: Gl3;l1.MSO 

Level: ( low/med) Date samp/Recv: ll/03/94 

% Moisture: not dee. 15. 0 Heated Purge: y Date Analyzed: 11/08/94 

GC Column: DB-624 :D: J .53 (mm) Dilution Factor: l.OC 

Soil Extract Volume; (uL i Soil Aliquot Volume: 

CONCENTRATION i:JNITS: 
CAS NO. COMPOUND [ug/L er ~g/Kg) UG/KG 

79-01-6- ------Trichloroethene 
54C-59-0------1,2-Dich~oroet~-e-n_e_,'.~T~o-t-a~l~J----------
75-01-4-------Vinyl ch~oride _______________ _ 
108-88-3------Toluene -----------------------1330 - 20 - 7 - - - - - Tot a 1 Xyienes _______________ _ 

F8RM r - GC/:v!S VCA 

220 
520 

14 
50 
so 

1 1. /04/94 

D 
D 
DJ 
u 
u 

Q 



RCV sv: :, -, CCRPORAT;ON : 11-9-94 cc:-- G3➔ 7162710251:# 3 

15 
SEMIVOLJ\TILE ORGANICS ANALYSIS DATA SHEET 5'\Ml!'L?: NO, 

Lab Name; ~ (Kodak) 

Lab Code11014' Case No: 

contract: s~neca Army Depot (!T) 

SAS Na: SDG No:S94-003 

Lab sample lD: 0192153 

L~c ~£le I D, >1B085 

Matrix: (soil/water) Soil 

sample wt/vol: 35.5 g 

Level: (low/med)Low 

% Moisture: l~-4 ~e~anted: (Y/N)N 

Dat• ~ceiv~d: 11/04/94 

oa~e E.xtracted: ll/07/94 

Concentzated Extract Volum ... : lOOO (uLl :)ate Analyzed: ll/08/94 

!njeotion VolwtW: 1 ( UL} Dilution Factor: 2 

GPC Cleanup: (Y/N}Y pH: NA 

CONCENTRATION Q 
C}:)..S NO COMPOUND (ug/L or ug/Kg 

91-20-3 Naphthalene 660 u 
85-01-8 Phenanthrene 170 J 
206-44-0 Fluoranthene 230 J 
129-00-0 J?yrene 200 J 
117-81-7 bi.!!(2-EthylheKyl)phthiilat@ 85 J 
193-39-5 Indeno(l,2,3-cd)pyr~ne 56 J 

}tt~M~~r@;t~~fil]~ttt 'i$W~f;:~~;~~~1N:tt~%~1~K~i]tf~'~ff¾fi:iJk~t\;Ji~i~i~;t{)J!q[.fj,~~r;.4fH}~ifitl ~{tiiattz~~1Jtt 
56-55-3 Benzo(a)anthracene 150 J 
218-01-9 Chrysene 22 J 
S::l-32-8 Benzo (a ) pyrene 170 
53- 70-3 Dibenzo(a,h)anthracene 6.7 u 

' i 
: j 



RCV sv: :, -, CORPORAT~OrJ :11- 9-94 ; 5:20PM : '7162710251 :#14 

ASP91-l - SELECT VOLAT=LES 
ANALYSIS ~ATA SHEET 

c:.ient No. 

Lab N«m&: Recr9 gpvironmantal Contract: 
IT-81-4(TREAT) 

Lab Cods: REC~ Case No. : 5192 SDG No. : PTB11 

Matr:..x: ( r.oil/water ) SOIL :.,ab Sample IO: A4624003 

£ample wt / vol: 5 . 18 (o/mL) g_ :..ab File ID: GU.CO . MSQ 

Level: (low/mad) 1.Q}i Date Samp / Rscv: l1/C3 /94 

~ Mo~sture: not dee. 10.9 Heated Purge , y_ Date Analy;z:ed1 11/08/94 

GC Column: DB -62 4 ID: O. 53 ( mm ) Dilution Factor: l.00 

Soil Extract Volu me: f>oil ~.liqt:ot Volume: 

CONCENTRATION UNITS: 
CAS NO, co~-1:POUND (t;.g /L or L:.':;' / Kg) UG/KG 

79-01-6-------T~ichlcroethene 
1 540-59-0------l,2-Dichloroech _e_n_e_. -,-(T_c_t_a_l~)----------
75 - 0 1 -4 - - -- - - - -Vinyl chloride ________________ _ 
106-88-3------Toluene ---:.---------------------1l330 - 20 - 7 - - - - - Tot al Xylenes -----------------~ 

FORM I - GC/ MS VOA 

1 1 
11 
11 
1 1 
11 

11/04/94 

u 
u 
u 
u 
u 

(uL ) 



RCV BY::,-, CORPORAT:ON :11 - 9-94 5:31PM : 7162710251 :# 4 

l B 
SEMIVOLATILE ORGANICS ANAL~SIS DATA SHEET SAMFU'. NO. 

L<lb Name: El\S (Kodak) 

lab Code: 10146 Case No: 

Contract; Seneca Army Depot (IT) 

SAS No: SDG No:S94-003 

Lab sample IO: 0192154 

!,ab ~ile ID: >1B086 

Matrix: (soil/water) soil 

Sample W't/Vol: 33.0 g 

Level; (low/med)Low DatG P.oeeived: 11/0..:1/94 

Decanted: (Y/N}N Dat~ Extracted: 11/07/94 

Concentraced Extract Vol ume:1000(u1) Date Analyzed: 11/09/ 94 

Injection Volume: 1 (UL) Dilution Factor: 2 

GPC Cleanup: (Y/N)Y pH: MA 

CONCENTRATION Q 

CP.5 NO COMPOUND (ug/L or ug/Kg 

91-20-3 Naph-r:halene 66-0 u 
85-01-8 Phenanthrene 660 u 
206- 44 -0 Fluoranthene 660 u 
129-00-0 Pyrene 660 lJ 
117-81-7 bis(2-Ethylhe:xvl)-ohthalate 520 J 
193-39-.5 Indeno(l,2,3-cd)ovrene 660 u 

~itl*~~~~i~~t1~i~~w !i~~~~~~tif.tllf~~K~~f?f4.4~1il~l~~;W,t~t{(~tWl~ii~~- t.iti~~l£~~1~r,~tij?§.iJW.ili ;~it[fittWt~~iitt%1~ 
56-55-3 Benzo(a)anthracene 14 J 
218-01-9 Chry~ene 3 .3 U 
50-32-8 Benzo (a )py;t;~ne 16 J 
53-70-3 Dibenzo(a,h)anthracene 6.7 U 

i 

.- j 
I 
I 

I 

: I 
l l 

' i 

I ' I 

' ii 
II 



RCV SY::,-, CORPORAT:ON :i1- 9-94: 5:18PM: 7162710251 :#11 

ASP9l-l - SELECT VOLATILES 
ANALYSIS DATA SHEET 

Client No. 

Lab Name: Recra Environmental contract: 
Ep BLANK 

Lab Cede: RECNY Case No.: 5192 SAS No.: SDG NO. : PTBl ' 

Matrix: (soil/water) WATER Lab sample ID: A.462.l00:. 

Sample wt/vol: 5. 00 (g / mL l ML Lab File ID: 81378.MSQ 

Level: (l ow/med) Cate Samp/Recv; 11/03/94 

Heated Pur~e: N Date Analyzed: lll'.'.07/94 

ID : o . 5 3 (mm) Dil'..1tion Factor: 1.00 

% Moisture: not dee. 

GC Column: DB-624 

Seil Extract Volume: Soil Aliquot Volume: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L o::- Lg / Kg: UG/L 

179-01-6-- -- ---Triciloroechene 
1540-59-0------l,2-~ichloroeth_e_n_e~(~T~o-t-a~l~)----------
. 75-Cll-4--- ----Vinyl chlori::1e _______________ _ 
108-88-3------Toluene -----------------------1330 - 20 - 7 - - - - - Tc ta l Xylenes _______________ _ 

FORM I - GC/MS VOA 

10 
lO 
10 
10 
10 

ll/'.)4/94 

' U lu 
u 
u 
u 

(uL) 

Q 



RCV sv : :, - , CORPORA-:ON '1162710251 :#15 

A5P91-1 - SELECT VOI.J\~ILES 
ANALYSIS DATA SHEE~ 

Client. NO. 

Lab Name: Recra Environmental Contract: 
IPT-Bl-5(PRE-TREAT) 

Lab C'.::Jde : REO.-Y Case No.: 5192 SAS No . : SDG No.: PTB1 1 

Matrix: (soil/water ! SOIL Lab Sample ID: A4624004 

Sample wt. / vol: 3.29 (g / mL ) G Lab File ID: G1387.MSQ 

Level: ( low/med) LQtl Date Samp/Recv: 11L04L94 

~ Moisture: not dee. 12 .2 Heated Purse: X Date Analyzed: 11Lo7L94 

GC Column: DB-624 ID : C .53 (rn~) DL.ution Factor: 1.00 

Soil Extract Volume: (uL) Soil Aliquot Volume: 

CONCENTRATION UNITS: 
CAS NO, COMPOUND (ug/L or 1.:.g/Kg) :JGLKG 

79-01-6-------Trichloroethene ---------------540 - 59 - 0 - - - - - - l, 2 - Di ch lo roe then e (Total) ---------75 - 0 l - 4 - - - - - - -Vinyl chloride ______________ _ 
108-88-3------Toluene ~------------------1330 - 20 - 7 - - - - - Tot al Xylenes _______________ _ 

FORM I - GC/MS VOA 

52 
78 

11 
11 

11/04L94 

J 
u 
u 

(uL ) 

Q 



RCV av::, -, CORPORA7~0N : 1 - 9-94 5:32PM : 71627i0251:# 5 

lB 
~EMIVOLATILE ORGANICS ANALYSIS DATA SHEET SAMPLE UO, 

E>T-Bl-5 

Lab Name: EAS (KOdak) 

Lab code: 10l46 

ContrAet: 6~nec~ Army Depot (IT) 

Matri~1 (~oil/watar) Soil 

Sample wt/vol: 35.2 9 

Devel: (low/med)Low 

Caoe No, 

% Moisture: 14.7 Decanted: (Y/N ) N 

Concentrated Extract Vol'.Jllle:1000(uL) 

Injection Volume: 1 

GFC Clcanup1(Y/N)Y 

CAS NO COMPOUND 

91-20-3 Nophthalene 
85-01-8 ?henanthrene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 

(uLi 

117-81--7 , bis(2-Ethylhexyl)phthalate 
193-39-5 Indeno{l,2,3-cd)pyrene 

SOG Mo:394-003 

Lab Sample ID: 0192155 

Lab File ID: >16087 

Date Received: 11/04/94 

Date Extracted: 11/07/94 

Date 1'.nalyzed; 11/09/9~ 

D1lution Factor~ 2 

CONCENTRATION 
(ug/L or LlO/Kq 

I 42 
190 
290 
280 
70 
73 

Q 

J 
J 

J 

J 
.J 
J 

56-55-3 Benzo(a)anthracene 260 
21s-01-9=--+~C~h_r_y_s~e-n~e-----------+-:1~2Moc-------+---:J::------I 

50-32-8 Benzo (a) pyrene 120 J 
53-70-3 Dibenzo(a,h)anthracene 6.7 u 

. l 
I 
i 

. ! 
l 
j· 



RCV BY::,-, CORPORA-:- r oN :11- Q-94 : 5:33PM : cc: n G3 ➔ 7162710251 :# 5 

ASP~l-1 - SELECT VOLATILES 
ANALYSIS DATA SHEET 

Client No. 

Lab Name: Recra Environm@ntal Cont:c-act: 
IT-Bl-S(Treat ) 

Lab Code : RECl\"TY case No. : 5192 SAS !:':o.: SDG No. : PTBll 

Mat rix: (soil/war.er) SOIL Lab Sample ID: A4626603 

sample wt/vol: 5.01 (g/mL ) Lab File ID: G1402.MSQ 

( low/med) LOW Date samp/Recv: l l/05/.94 

% Moisture: ~ot dee. ~l _J Heated Purge: X Dace .Analyzed : 11./08/'.=4 

r D : o . 5 3 (mm ) oi::..m:io:1 :ract:,or: 1. CO GC Column : DB-624 

Soil Extract Volume: (UL ) so:l Aliquot volume: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug / :., or ug/Kg ) UG/KG 

79-01-6-------Trichloroethene ----------------540 - 59 - 0 - - - - - - 1, 2 - Di ch lo roe then e (Total ) ----------75-01-4-------Vinyl chloride 
108-88-3------Toluene ----------------
1330-20-7 - ----Total Xylenes _______________ _ 

FORM I - GC / ~S VOA 

11 
1 

11 
2 

11 

11/05/94 

u 
J 
u 
J 
u 

(UL ) 

Q 

I 



NOV 10 '94 10:43 CHEM QURL SERVICES P.l/3 

18 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET SAMPLE NO. 

T-B1-5 

Lab Name: EAS (Kodak) 

Lab Code~l0146 

Contract; Seneca Army Depot (IT) 

!' 

Ma·trix: (.soil/watel::) Soil 

Sample wt/vol: 34.1 g 

Level: (low/med)Low 

Case No: SAS No: 

% Moisture: 12,l Decanted: (Y/N) N 

Concentrated Extract Volwne;lOOO(uL) 

Inj~ction Volume: 1 

GPC Cleanup:(Y/N)Y 

(UL) 

pH: NA 

~H 11 

91-20-3 
85-01-8 Phenanthrene 
206-44-0 Fluoranthene 
129-00-0 E> 
117-81-7 b alate 
193-39-5 Indeno( 

.. 
. . ,. ( • -.-.... , ... 

- -3 Benzo(a}anthracene 
218-01-9 Chrysene 
5 0 -32-8 Benzo(a)p rene 
53-70-3 Dibenzo(a,h ) anthracene 

SDG No:S94-004 

Lab SaIUPle ID; 0192157 

Lab File IDi >1B089 

Date Received: 11/05/94 

Date Extracted: 11/07/94 

Date Analyzed: 11/09/94 

Dilution Factor: 2 

660 0 
660 u 
660 u 
660 u 

,, -~.(- . .... 
32 J 
65 J 
36 J 
6.7 u 

,, 
. ;1 

., 
t · 

l 



RCV sv: ~. -, CORPORA ION ; 11- 9-94 : 5:20PM ; 7162710251 :#16 

A.6P9l-l - SELECT VOLATILES 
ANALYSIS CATA SHEET 

Client No. 

~ab Name; Recra Envimnm~ntal Contract: 
!METHOD BLANK(VBLK22) 

Lab Code: RECNY Case No . : 5192 SAS Ne.: SDG No . : PT:SlJ.. 

Matrix: ( soil / water ) SO IL Lab sample ID: 

Sample w~/vol: 5. CO (g/mL) G Lab File ID: 

L eve ~ : ( low/ med) Date samp/ Recv: 

% Mo~sture: not dee. 

GC column: DB-624 

Heated Purge: y Date 1\nalyzed: 

ID : O . 5 3 (mm) Dilui:ion Factor: 

A4624006 

Gl375.MSQ 

1 1/07 / 94 

1.00 

Soil Extract Volu~e: ( t.:L ) Soi2. Aliquot Volume: 

CONCENTRATION llN:TS: 
CAS NCJ. COMPOUND ;ug/L er ·.1g/ Kg) UG/KG 

79-01-6-------Trichloroethene -----,...-------------540 - 59 - 0 - - - - - - l, 2 - Di ch l o roe t ~en e '.Total ) ----------
75-01-4-------Vinyl ch!oride 
108-88-3 -- ----Toluene -----------------
1330-2G-7-----Total Xylenes -----------------

FORM I - GC/MS VOA 

10 
10 
10 
10 
10 

u 
u 
u 
u 
u 

(uLi 

l.' ... 



!:(CV BY: I . ..,._ CORPORA;~ ON : 11- 9-94 : 5:32PM : 7162710251 ::: 3 

ASP9l-l - SELECT VOLATILES 
ANALYSIS DAT~ SHEET 

Client No. 

Lab Name: ~ecra Environmental Contract. 
jPT-Bl·6(Pretreat) 

Lab cods : REC1'TY Ca~e No.: 5192 SAS No.: SDG No. : PTB 11 

Matrix: (soil / water ) SOIL Lab S:ample I:J ! A4626602 

Sample wt/vo-_: 5 . 13 (g/mL) g_ Lab File ID: ~~Ql M~Q 

Level: (low/med) LOW Date Samp/Re~v: 11/05/94 

% Mo~sture: not dee. 15.4 Heat~d Purge, Y Dd.te Analy:zed: l1/C8/94 

GC Column: DB-624 ID : 0 . 5 3 (mm ) Dilution Factor: - . 00 

Soil Ext::::-act Volume : (uL ) Soil Aliquoc. Voh;.me: 

CONCENTRATION UNITS; 
CAS NO . COMPOUND (ug/:i or ug/K~i TJG/KG 

79-01-6-------Trichloroethe~e I -----~----------540 - 59 - 0 - - - - - - l , 2 - Di ch lo roe ch en e (Totali ----------75-01-4-------Vinyl chloride 
108-88-3------Toluene ----------------
1330-20-7-----Tctal Xylenes --------------~--

FORM I - GC/tv'.S VOA 

2(;0 

500 
65 

1 
4 

11tos /g 4 

E 
E 

(LL) 

,..., .,., 



RCV sv: : , - , CORPORAT: ON : 11 - 9-94 : 5:32PM : 71 62710251 :# 4 

ASP91-l - SELECT VOLATILES 
ANALYSIS DATA SHEET 

Client No. 

Lab Name: ~ec~a Enyironmental Contract: 

Lab Cods : R~CNY Case No.: 5192 SAS No . : SOO No.: PTBll 

Matrix: ( s.:oil/waterl .SOL Lab Sample I:0 : Jl_4 626 6D2DL 

Sample wt/vol: :. .17 (g/mL ) .G.__ Lab File ID: G:1.405.MSQ 

Level: (low/med) LQW Date Samp/Recv: ll!0SL94 

% Moisture: not d~c . 15.4 Heated Purge : Y Date Analyzed: 11/C8/94 

GC Column: DB-624 ID : 0 . 53 (mm) :)ilution Factor: . . 00 

Soil Extract Vol·.lme: l uL ) Soil Aliquot Volune: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND {ug/:.i or u g/Kg) UG/KG 

79- 01-6----- - - Trichloroethene -------,,-,..----------540 - 59 - 0 - - - - - - ~, 2 - Di ch l o roe then e (Total ) ________ _ 
75-01-4-- - ----Vinyl chloride ----------------10 B - 86 - 3 - - - - - - Toluene ______________________ _ 

1330-20-,-----~otal Xyl6n~s--~-------------

FORM I - GC / MS VOA 

:!SO 
210 

7 
50 
50 

11£05[94 

[t 
u 

IU 
I 

(u1) 

C 



NOV lB '94 lB:43 CHEM QURL SERVICES P.2/ 3 

l B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET SJI.MPLE NO. 

PT-B1-6 

La.b Nall\8: EA.S (Kodak) 

Lab Code: 10146 

Contract; Se.neca Army Depot (lT) 

Matrix. (3oil/water) Soil 

Sample wt/vol: 31.7 g 

Level: (low/med)Low 

Case No: 

% Moisture: 15,3 Decanted: (Y/Nl N 

SAS No: 

Concent~ated Extract VolUJne:lOOO(uL) 

Injection Volume: 1 

GPC Cleanup: (Y/N)~ 

(uL) 

pH: NA 

CAS NO COMPOUND 

91-20-3 Naphthalene 
85-01-8 Phenanthrene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
117-81-7 bis 2-Ethylhexyl)phthalate 
193-39-5 Indeno(l,2,3-cd)p rene 
~ l!lll!lllffl!!llm! ,;._ !t,~. 

56-55-3 Benzo(a)anthraeene 
218-01-9 Chrysene 
50-32-8 Benzo(a) ene 
53-70-3 Dibenzo(a,h)anthracene 

SDG No:S94-004 

Lab : Sample ID: 0192156 

~ File ID: >1B088 

Da~~ .Rec&ived: ll/05/94 

Date Extracted: ll/07/94 

Date Analyzed: 11/09/9-4 

Dil~tion Factor: 2 

CONCENTRATION 
(ug/L o.r ug/Kg 

180 
290 
360 
320 
88 
93 

Q 

J 
J 

J 
J 
J 

J 

u 

: 11 

ri 

: 11 
l 

! 

I ' ' I • 
• ! 
! i 
ll 
t !; 

I 
I, . 
. J: 
Ii; 
I·. 
I' l . ; 

. ' 
: 1, 
' ' 
~ l 
~L 
., 

j: 

I 

:i 



RCV Bv: :, -, CORPORAT:ON ; 11 - 9-94: 5:33pM: ccr ,- G3➔ 7162710251:# 6 

ASP91- l - SELECT VOLATI~ES 
ANALYSIS DATA SHEET 

Client No. 

L,b Kame: R@cra Environmental Contract: 
lr-Bl - 6(Treat ) J 

Lab Code: R~CNY Cas8 No . : 5192 SAS No . : SDG No. : !?TBll 

Mat.ri:x:: ( i.oil /w.;;i.ter} SCIL Lab SamI;>l8 ID: A4626604 

Sample wt/vol: 5 . 17 ( g / m:::., ) .G_ Lab File ID : Gl404.MSQ 

Lev~l : ( low/med) Date 3amp/Recv: 11/05 /94 11/05 / 94 

~ Moiecure: not dee. 6.9 Hea::ed Purge'. Y Date .ll.r.alyzed : 111os/94 

GC Column: DB -624 ID : 0 .53 ( mm ) Dilution Fac t:.or : 1.QQ 

Soil Bxtract Volume: Seil Aliquot Volume: (UL) 

CONCENTRA7ION 'JKITS: 
CA.f! N'O. COMPOUND (ug /L :::ir ug/Kg) UG/KG Q 

79 - 01-G-- - ----Trichloroethene 1 0 U ---,-----,:,-,--------~-
540 - 59 - 0 - - - - - - l , 2 - Di ch lo roe ch en e (Tot a l) __________ 10 uU· ·, 

75-0l -4 - - - - - - -Vinyl :::::hlcride ________ ______ ~- 10 
108-88-3------Toluene 2 -_j· 

._1_3_3_0_-_2_0_-_7_-_-_-_-_-_T_o_t_a_1_x_y~-:..:e:n_-e:s_--=.-=-:-=--=-:-=--=----=--=-:-=--=-----=--=-----=-~:-:.~:-::.-=-:-::.~_--:.-=-_--=.-:-_:-:.-=--:::.-=-:-::.~:-=.= _______ 1_0 __ ...____~ 

FORM I - GC/ MS VOA 



NOV 10 '94 10:44 CHEM QURL SERVICES 

lB 
S:EMIVOLATILE ORGANICS ANALYSIS DATA SHEET SAMPLE NO. 

T-Bl-6 

Lab Name: EAS (Kodak) 

Lab Code: 10146 

Contract: Seneca Al::my Depot (IT) 

case No: 

Mat.tu: (soil/water) Soil• 

S~le wt/vol: 32.S g 

Level: (low/med)Low 

SAS No: 

% Moisture: 7.6 Decanted: (Y/N) N 

Concentrated Extract Volume:l000(uL) 

Injection Volume: 1 

GPC Cleanup:(Y/N)Y 

CAS NO COMPOUND 

. .. , ........ 
Naphthalene 
Phenanthrene 

206-44-0 Fluoranthene 
129-00-0 Pyrene 
117-81-7 
193-39-5 

, . . ) . 
56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
50-32-8 Benzo(a)p rene 

(UL) 

pH: NA 

53-70-3 D1benzo(a,h}anthracene 

SDG No:594-004 

Lab Sample ID: 0192158 

Lab File ID: >1B090 

Date Received: 11/05/94 

Date Extracted: 11/07/94 

Date )\nalyzed: 11/09/94 

Dilution Factor: 2 

CONCENTRATION 
(ug/L or ug/Kg 

~ .. ;~ . 

u 
660 u 
42 0 

66:0 u 
660 u 

.. 
J 
u 
J 

u 

Q 

I. 



RCV sv: : . -. CORPORAi"~ ON 7162'710251:# 'I 

AS~91-l - SELECT VOLATILES 
ANALYSIS DATA SHEET 

Client No. 

Lab Name: Recra Environmental Contract: 
[VBLK23 

Lab Code: RECNY Caee No. : 5192 SAS No.: SDG No. : PTBll 

Matrix: (soil/water) SOIL Lab Sample ID: 

sample wt/vol: 

Level: ( low/:ned) 

% Moisture: not dee. 

GC Col'..i.mn: DB-624 

s . 0 C ( g / r.i::.i ) L.;.b File ID: 

Date Gamp/Re.cv: 

neated P~rge: X Date Analyzed: 

ID: 0 .53 (mm) Dilution Factor; 

A462Hi07 

Gl 396 . M8Q 

11/08/")4 

i. :io 

soil Extract Volume: (UL ; Soil Aliquot Volume: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/ L or ug/Kg) UG/KG 

79-01-6-------Trichl~roethene ________________ _ 
540-59-0------1,2-Dichloroethen~ (Tctal) ----------75~01-4-------Vinyl chlor~de _______________ _ 
108-88-3------Toluene ......---------------------133 o -20- 7- - - -- -Tot.a: Xylenes ________________ _ 

FQR,_\1 - GC/MS VOA 

10 
10 
10 
10 
1 0 

u 
u 
u 
u 
u 

(uL J 

Q 



RCV gv: :. - . CORPORA:I OrJ :: 1-11-94 : 3:00PM: 7162710251 :# 8 

ASP~l-~ - SELECT VOLATILES 
ANALYSIS DATA SHEET 

Client No. 

Lab Name: Recra Environmental conr.raco:: 

Lab Code: RECNY Case No.: 5192 SAS No.: SDG No. : PTEll 

Matrix: ( s oil / water) SOIL Lab sample ID: 

Sample wt / vol: 1. 03 (g/rrL ) ~ Lab Fil e =D : G1433.MSO 

i..Jevel: ( low/med ) Date Samp/Recv: 11 / 06 /94 11/07/94 

%- Moisture: not dee. 11 . 3 Heated Purqe: Y Date .~alyzed: 11 /:'... 0/94 

GC Colum:1: DB-624 ID: Q. 53 (mm) DiL1.tion Factor: 1 .00 

Soi~ Extract Volume : Soi l Aliquot Volume: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or 1.:g/Kg ) "JG/K3 

79-01-6 - ------Trichloroethe~e ----~----------540 - 59 - 0 - - - - - - l, 2 - Di ch lo roe then e (Total) ----------75-01-4-------Vinyl chlori de 
108-88-3-- -- - - Toluene ----------------
1330-20-7- -- --Tota l Xylenes 

FORM I - GC/MS VOA 

260 
650 

28 
1 

55 

(UL) 

Q 

B I 

i 
i 

jg 
I 
I 
! 

J 



RCV BY::,-, CORPORATI ON ; 11-10-94 7162710251i# 3 

18 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET S>.MPLE NO. 

PT-Bl-7 

Contraot: s~neca Aony Depot (IT) 

L~b Code: 10146 

J.Utrix: (soil/water} Soil 

Sample wt/vol: 35.0 g 

Level: (low/mediLow 

Case No: 

~ Moisture: 14,4 .oecanted;(Y/N)N 

concentrated Ext~uct Volume1lOOO(uL) 

Injection Volwna: l (uLI 

SAS 

GPC Cleanup: (Y/N)Y pH: NA 

CAS NO COMPOUND 

91-20-3 Naphth<iolene 
85-01-9 Phenanthr~ne 
206-44-0 !:luol:'anthene 
129-00-0 E'yrene 
117-81-7 bia(2-Ethylhexyl)phthalate 
193-3~-~ Indeno(l,2,3-cd)pyrene 

No; S00 No:S94-005 

I.ab Sample IO: 0192177 

Lab File to: :>1M97 

Date Rc::c;c:.ived: ll/08/rl4 

Dae• Extracted! 11 /08/94 

Date Analyzed: 11/09/94 

Dilution Factor: 2 

CONC:E;NTRATION 
{ug/L or ug/Kg 

92 
280 
430 
330 
110 
110 

Q 

J 
J 
J 
J 
J 
J 

J 

~1i~tt~%~?r:fJ·~~1~tii1~~1:; i:~ ~r.g~:~:tt~Qf·t;:1ar~.t11.1t1i;~~~;ltJs~j~;ij~~~~~, JHtm~~f~~fri~~ft4Jm.t~ ~!Wij~~~~ir~tgr*~i 
56-55-3 Benzo(a)anthracene 490 
218-01-9 Chrysene 480 
50-32-8 Benzo(a)pvrene 220 
53-70-3 Dibenzo (a, h ) anthracene 100 

' Ii 
I 

I 



RCV BY : !, -, CORPORA : ON 71527 10251;; 9 

ASP91-~ - SELECT VOLA~ILES 
ANALYSIS DATA SHEE~ 

Client No. 

Lab Name: Recra Environmental Contract: 
l:'-B1-7(TREAT) 

Lab Code: RECNY Case No.: 5192 SAS ~.Jo.: SDG No. : PTSll 

~'1atrix: (so::.1 / water) SOIL Lab Sample ID: A,4628303 

Sample wt/vol: 5.23 (g / mL ) 1- Lab FL .. e ID: Gl11 :Z. i:!lSQ 

Level: (low/ med) LQ1:l Date Samp/Recv: 11/07/94 

~ Moistu~e: not dee . 1~.8 Heated Purge: r :Jate Analyzed: 11Lo9/94 

GC Column: DB-624 ID: 0 .53 {mm ) :Jilution Factor: 1. 00 

Soil 3xtract Volume: (uL i Soil Aliquo~ Volume: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 

79-01-6-------Trichlcroethene ______________ _ 
540-59-0------1,2-Dicnloroethene (Tct ti l ) ---------75 - 01 - 4 - - - - - - - Vinyl chloride ----------------108 - 88 - 3 - - - - - - To l ~en e -------------------11330 - 20 - 7 - - - - - Tot a 1 Xylenes ________________ _ 

. "fO:UV: I - GC / MS VOA 

11 
1 1 
1 1 
11 
' 1 .,,. ... 

11/07/94 

u 
D 
u 
u 
u 

Q 



RCV BY: : , -, CORPORATI ON : 11-10-Q4 716271025 1: # 4 

lB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET SAMPLE NO. 

Ldb N~me, EAS (Kodak) 

case No; 

T-Bl-7 

Contract: Seneca Anny Depot (IT} 

SAS No: SDG No:S94-005 

Lab Sample ID: 0192178 

Lab File IO: >1B098 

Matrix: (soil/water ) Soil 

Sazople wt/vol: 33.4 g 

Level; (low/med)Low Date Reo~ived: ll/08/94 

~ Mois~ure: 10,l Decal'J.tec:l; (Y/N}N Date Extracted: 11/08/94 

Concent~~tcd Extract Voluma:lOOO(u!.. ) .Date Analyzed: 11/09/94 

Injection Vol~: 1 (u.L) D~ l u~ion Factor: 2 

GPC Cleanup: (Y/N)Y pH: NA 

CONCENTRATION Q 

CAS NO COMPOUND (ug/L or ug/Kg 

91-20-3 Naphthalene 660 u 
85-01-8 P~enanthrene 660 u 
206-44-0 Fluoranthene 660 u 
129-00-0 Pyrene 660 u 
117-81-7 bi~(2-Ethy l h~~yl)phthalate 400 J 
193-39-5 Indeno(l,2,3-c d)pyren~ 660 u 

:;;r~F%~EJ~J~lt~;~m~~!: f~1JJ.9.Pfi.!~;fl)tm~it!.i~tfflfill0iff1¥,¾§~f~ffiWWfffT~ f4~~ittf}tti~fttli¥.iAAt~~i j~f.{t1®~W.iJ1gt! 
56-55-3 Benzo(a)an~bracene 32 J 
218-01-9 Chrysene 61 J 

50-32-·8 aenzo ( a) py:rene 21 J 

53-70-3 Dibenzo(a,h}anthracene 11 J 

l 



, 

RCV BV; : ' - , CORPORA • ON ;11 -1 1- 94 : 3:01PM; 7162710251 :#10 

ASP9l -1 - SELECT VOUTILES 
ANALYSIS DATA SHEET 

Client: No. 

Lab Name: RQcra Environmental Contract, 
1~T-Bl-e(?RETREAT) J 

Caae No . : 5192 

Matrix: (so i l / wacer ) SOIL 

SAS No.: SDG No. : PTBl: 

Lab 8a.mple ID: A4628304 

Sample wt/vol: __l . 1 7 ( g / mL) G Lab File ID: Gl424.MSQ 

Level: ( low/med) Date Sa.mp/Recv: :.1/ 07/94 

i ~o isture: not dee. 13.2 Date Analyzeci: - l/10/94 

GC Cclumn: DB-624 ID : 0 . 5 3 ; mm) :)ihi.tion Factor: 1.00 

Soi l 3xtract Volume: (uL ) Soil Aliguoi:: Yoli.;me ! 

CONCENTRATIOl:1 UNITS: 
CAS NC. COMPOUND (ug / L or ug/Kg) DG/KG 

I 

1

79-01-6-------Trichlcroethene __ --,-__ ,,....,-_________ _ 

1
540-59-0------1, 2- Dichloroethene (Tocal) _________ _ 

j75-0l-4------ - Vinyl chlorid~----------------
lOB-88-3------Tol~ene~-------------------
1330 -20-7 --- --Total xy:enes -----------------

FORM :;: - GC / MS VOA 

1 50 
6 1 0 

32 
l 

49 

11/07 /9 4 

( t.: L) 

J 
J 
u 



RCV BY::, -;-, CORPORAT:ON :11 -10-94 7162710251:# 5 

lB 
SEMIVOLATrLE ORGANICS ANALYSIS DATA SHEET SAMPLE NO. 

PT-Bl-8 

Lab Name: ZAS (Kodak) 

Lab Code : 1014 6 

contx~~t: S~neca Ar:rny DGpot (IT) 

MaCrlx: (soil/water) Soil 

S~?nple wt/vol; 35.3 g 

Lov~l: (low/rnedlLow 

i Moisture: 15.1 Decanted~ (Y/N}N 

concentrated Extract Volume!lOOO(UL} 

Injection Volume: 1 (uL) 

GFC Cleanup: (Y/H}Y pR: 

CJI.S NO COMPOOND 

91-20-3 Naphthalene 
85-01-8 Phenanthrene 
206-44-0 Fluoram:hene 
129-00-0 Pyrene 

SAS No: 

NA 

117-81-7 bl.S(2-Ethylhexyl)phthalate 
193-39-S !ndeno{l,2,3-cd)pyrene 

56-55-3 Benzo(a)anthracene 
Chrysene 

50-32-8 Banzo(a)pyrene 
53-70-3 Dib~nzo(a,h)anthracene 

SDG No:S94-005 

Lab SaI!IPle !D: 0192179 

Lab File ID: >18099 

Date Received: ll/Ofl/94 

Date Ex~x~ctcd: ll/08/9~ 

D11te An~lyzed1 11/09/94. 

01iutiQn Factor: 2 

CONCENTRATION Q 
( 1.la/L or ug/Kg 

100 J 
240 J 
340 .J 
280 J 
130 J 
~o J 

580 
430 
570 
93 

J 

. ~, 
~ 

! 
t' " ' ' , 



RCV BY :: ,-, CO RPORATI ON ;1 1-11-e, : 2:sePM; '11 627 10 251 !# 3 

ASP91-: - SELECT VOLA~ILES 
ANALYSIS DATA SHEE~ 

Client No. 

Lab Name: Recra Environmental Contract: 
1~-Bl-8(TREAT) 

Lab Code: RECNY Case No . : 5192 SAS No . : SDG No . : PTBll 

Matrix: (so i l/water ) SO I L Lab Sample ID: A.4628 305 

Sample wt/vol: 5 . 13 (g/rnL} Q_ Lab Fi:.e ID: G141E,MSQ 

Level: (low/med) Date Samp/Recv: ·1/07/9.1 

% Moisture: not dee , 17,5 Heated Purge: r :Jate An alyzed : 11LQ9/91 

ID : Q , 53 imm) :Jilution Factor: 7 'QQ GC Column: DB-E24 

Soil Extract Volume : (uL l Soil Aliquoc Volume: 

CONCENTRATION illHTS: 
CAS NO. COMP01JND (ug/L or u g / Kg) UG/KG 

79-01-6---- - --T~ichloroethene ---:-------,,--,-----------
540 - 59- 0 - - - - - - l, 2 -Dichloroe c~ene (Tctal ) ---------75 - 0 l - 4 - - - - - - - Vinyl chlorid~ 
108-88-3------Tal~ene ---------------1 
1330-20-7-----Total Xylenes ---------------- : 

FORM I . GC/MS VOA 

12 
12 

l 
12 

11/07/94 

u 
l] 

u 
J 
u 

(LL) 

Q 

I 
I 
' 



RCV BY::, --, CO RPORAT:ON 
7102710251 :# 0 

18 
SEHIVOLATILE ORGAlllICS ANALYSIS DATA SHEET SAMPLE NO. 

Lab Name: ?iAS (Kodak) 

La.b Codi:; 10146 SAS No: 

Lab 

Lab 

T-B1-8 

SDG No:S94-005 

Sample ID: 0192180 

File ID: >lBl00 s-mple wt/vol: 35.9 q 

Level: (low/ med)Low Date Received: ll/08/9-! 

~ Moisture: 16.5 Decanted: ( Y /N) N Daite ExtrGOteci; 11/08/94 

concentrated Extrac~ Volum.e;l000(uL) 

ln)ection Volume; 1 

Oat~ .Analyz~d: 11/09/94 

GPC Claanup1 (Y/N)Y 

(uL) 

pH: NA 

CAS NO COMPOUND 

91-20-3 Naphthalene 
85-01-8 Phenanthrene 
206-H-O l'luoranthene 
129-00-0 J?yrene 
117-81-7 b1s(2-E~hylher.yl)phthalate 
193-39-5 Indeno(l,2,3-cd)pyrene 

Dilution Factor: 

CONCENTRATION 
(ug/L or ug/Kg 

660 
53 
6l 
62 
660 
49 

2 

Q 

u 
J 
J 
J 

r rr 
J 

;f[¥J~fjfif[i~£~JJJ;t~i\{{ l~~gu:;~~1~;;qf?-}f:~1~~-;J:~?F.¥~11~~S~tt!1{1ltU1~%t~ !I~tlitf~ttt~~m!t.\%~~~! ~Mf;~tl~J~f~1~}t 
56-55-3 Benzo{a)anthracene 38 J 
218-01-9 Chrysene 40 J 

50-32-8 Benzo(a)pyrene 40 J 
53-70-3 Dibenzo(a,h)anthracene 22 



RCV sv: :, -, CORFORA1: 0N :11-11-94: 2:58PM; 7162710251:# 4 

ASP91-l - SELECT VOLATILBS 
ANALYSIS DATA SHEET' 

Client No. 

Lab Name: Recra Environmental Contract; 
IT-B1-e DUPLrcATE 

Lab Code: RECNY Case No.; 5192 Sl>.S No. : SDG No . : PTBl l 

Matrix: (~oil / water ) SCIL Lab Sam?le ID: A4628306 

Sample wt/vol: 5 . l 7 ( g / cnL) Q_ Lab File ID: Gl419.MSQ 

Level: (low/med) b.Q.ti Date Samp/Recv: 11/07/94 

~ Moisturs: net dee. Heated Purge: :X Date Analyzed: 11/10/94 

GC Column: DB- 624 ID : 0 . S ~ ( m:n } Dilution Factor: l.CQ 

Soil Extract Vo::.. u~e; (uL ) Soil A:iquot v olu~e: 

CONCENTRATION UNITS: 
CAS NO. COMPOTJN'D (·ig/L or ug/Kg) UG/KG 

79-01-6-------Trichloroethene --~-------------540 - 59 - 0 - - - - - - l, 2 - D 1 ch lo roe ch en e (To~al) ----------175-01-4-------Vinyl chlori de 
' 108-88-3------Toluene ----------------
j13;0-2 0- 7-----Tota l Xylenes 

FORM I - GC/MS VOA 

11 
11 
11 

1 
::..1 

11/07/94 

(UL) 

u 



RCV BY: : . - . CORPORATION :11 - 10-94 6:4 3PM : 7162710251:# 7 

lB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

T-Bl-8 DUI?.] 

Lab W&l\Mi): llS (Kodak) 

Lab Code: 10146 

Contract: Seneca Anny Depot (IT) 

Matrix: {soi l/water} Soi l 

Sample wt/vol: 33,7 g 

Level: (low/w~d}Low 

Case No: 

% Moioturez 10.9 Dec~nt~d: (Y/}J)N 

Concontrated Extract Volume:lOOO(uL) 

Injection Volume: 1 (uL) 

SAS 

GPC Cleanup: (Y/N)Y pH: NA 

CAS NO COME'OUND 

91-20-3 Naphthalene 
85-01-8 l?henanthrene 
206-44-0 E"luoranthene 
129-00-0 Pyrene 
117-81-7 bi$(2-Ethylhexyl)phthal ate 
193-39-5 Indano(l,2,3-c d)pyrene 

8en~o(a)onthracene 
218-01-9 
50-32-8 Benz.o(a)pyrene 
53-70-3 Dibenzo(a,h)anthracene 

No: SDG No:594-005 

Lab ~ample I:0; 0192191 

Lab Fil• IP: >lFllOl 

Date Received: 11/08/94 

Date Extracted: 11/08/94 

Date Analyzed: ll/09/94 

Dilution Factor: .2 

CONCENTRATION 
(ug/L o:r ug/Kg 

Q 

660 u 
47 J 

70 J 
53 J 
660 u 
40 J 

81 J 
61 u 
61 J 

27 



RCV BY::, ~, CORPORAT~ON 7162710251:# 5 

ASP91-l - SELECT VOLATILES 
ANALYSIS DATA SHEBT 

c::.ient No. 

Lab Name: ~sc:::-a Environmental Contract: 
'EQUIP BLANK 

Lab Code: RECNY Case No. ; 5192 

Matrix: (soil/water) WP-TER 

Sample wt/vol: 

Level: ( low/ med) 

% Moisture: not dee. 

_5. 00 (g/n:iL ) ML 

LOW 

SAS No.: 

Lab 

Lab 

Date 

Date 

SDG No.: PTBll 

Sample ID: A4628307 

File ID: Gl411.MSQ 

Sa,."'tlp/Recv: lliQ7i:'.;24 

Analyzed: 1.J:/09L94 

GC Col1.L'TIIl: DB-624 

Soil Extract Volume: 

Heated Purge: X 

ID: O, 53 (rnm ) Dilution Pactor: 1.00 

(uL ) Soil Aliquot Volume: 

CONCENTRATION UNITS; 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

1
79-01-6-- - ----Trichloroethene __ ~--~---------
540-59-0------1,2-D~chloroethene (Total ) ________ _ 
75- 01-4-------Vinyl chloride ______________ _ 
108-88-3------Toluene--=------------------13 30-20- 7-----Total Xylenes ______________ _ 

FO~ I - GC/MS VOA 

10 
10 
10 
10 
10 

1J.L07f94 

u 
u 
u 
u 
u 

(uL ) 

Q 



RCV sv: :. -. CORPORA ION : 11 - 10-94 cc:-.,. G3-. 71627 10251:# 8 

lB 
~EMIVOLATILE ORGANICS ANALYSIS DATA SHEET SAMPLE NO. 

Lab Name: EAS (Kodak) 

Lal:) Code: l0l46 

Sample wt/vol= 

Level: (low/med)Low 

~ Moisture: 10.9 Decanted: (Y/N) N 

Concentrated Extract Volume:lOOO(UL) 

Injection Volwne: l (uL) 

GfC Cleiinup: (¥/N)Y pH: 

CAS NO COMPOUND 

91-20-3 Naphthelene 
85-01-8 Plienanthrene 
206-44-0 Fluoran'thene 
129-00-0 Pyrene 

SAS No, 

tl.A. 

117-81-7 ois(2-Ethylhexyl)phthalate 
193-39-5 Indeno( l ,2,3-cd)pyrene 

56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
50-32-S Benzo(a )pyrene 
53-70-3 Diben2o(a,h)anthracene 

f E B 

SDG No:S~4-005 

Lab S~le ID: 0192182 

Lab File ID: >1B105 

Date ~eceived: 11/08/94 

Date Ex~racted: 11/06/94 

Oiite Jlneilyz;ed1 ll/0~/94 

Dilution Faotor: l 

CONCENTRATION Q 
(uq/L or uq/Kg 

660 u 
660 rJ 
660 {J 

660 u 
660 u 
660 u 

0.05 u 
0. Q:) u 
0.05 u 
0.10 u 

., 



RC V BY: ~- -. CORPORA"'." :ON :11-11-94.: 2:59PM: 7162'110251 :# 6 

ASP91-1 - SELECT VOLATILES 
ANALYSIS DATA 8HE8T 

Client No. 

Dab Name: Recra Environmental Contract: 
'FIELD BLANK 

Lab Code: RECNX Case No.: 5192 SAS No.: SDG No. ; PTB11 

V.a-crix: (soil/water) WATER Lab Sample ID; A4o28308 

Srunple wt/vol; 5. CJO { 9/mL) t1b! Le.b File ID: 01412.MSO 

Level ; (low/med) Date Samp/Recv: ll./07/94 

% Moist~re: not dee. Heated Purge: r. Date Analyzed: 11/09/94 

3C Cclurnn: DB-6:24 ID: 0. 53 (rmn ) Dilution Factor: 1. ;)C 

So~l Extract Volume: (uL) Soil Aliquot Volume: 

CONCENTRATION UNITS: 
":AS NO . COMPOUND (ug/L or ug/Kgl UG/L 

79-01- 6 -------Trichloroechene ____ _,-,----------l 10 
S40-59-C------l,2-Dichloroethene \Total) __________ J 

75 ·-01-4- - - - - - -Vinyl chloride _______________ _ 
108 - 88-3---- - -Toluene --------------------1330 - 20 - 7 - - - - - Tot al xy1enes _____________ ~--

FOR..~ I - GC/MS VOA 

10 
10 
10 
10 

11/07/94 

u 
u 
u 
u 
u 

(UL) 



RCV BY: I. 1, CORPORA TI ON ; 11-11-94 : 2:59PM ; 7162710251:# 7 

ASP9 l ·l · SELECT VOLATILES 
ANALYSIS DATA SHEET 

Client No. 

Lab Name: Recra Environmental Contract: 
ITRil? BLANK 

Lab Code: RECNY Case No.: 5192 SAS No.: SDG No.: PTBll 

Ma~~ix: (soil/water) WATER Lab Sample ID: A422S~Ql 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: Gl410.MSO 

Level: '. low/med) 100 Date Sai.Llp/Recv: 11/07/94 

Date Analyzed: 11/09/94 % Moisture: no~ dee. 

GC Column: DB - 624 

Hear.ed Purge: Y 

ID; 0. u (mm) Dilution Factor: l,QQ 

Soil Extract Volume: {uL l Soil Aliquot Volume: 

CONCENTRATION i'JNITS: 
CAS NO. COMPOUND lug/Lor ug/Kgl UG/L 

79- 01-6-------Trichloroethene ------=-----------S4 0 - S 9 - 0 - - - - - - 1, 2 - Di ch 1 a roe then e (~otal) ________ _ 
75-01-4-------Vinyl ~hlarid~---------------
108-88-3------Toluene __________________ _ 
1330-20-7-----Total Xylenes ________________ _ 

FORM I· GC/MS VOA 

10 
10 
10 
10 
10 

11/07/94 

u 
:.r 
u 
u 
u 

(UL ; 

Q 

I 
i 



RCV 5v: :, -;- , CORPORA-:-I ON 7162710251:# 2 ---- ----

kSP91- l - SELECT VOLATILES 
ANALYSIS DATA SHEET 

c::..1ent No, 

Lab Name: Recr~ ~nvironrnQnt~l Contract , 

SAS No.; 

IPT-Bl-9 

Lab Code: RECNY Cass No.; 5192 SDG No. ; PTBll 

Matri.x: (1a1oil / w~ter) SOIL Lab Sample : n : A~63l601 

Samph, wt/vol; 1 .10 (g/mL) ~ Lab File I D: Gl 421 .MSQ 

L.avsl: ( low/med ) LOW Date samp/Recv: ll/08/94 

% Moisture: no~ dee. 14 . 3 H~at~d Purge: Y Date Analyzed: 11/1Dl94 

GC Column : DE-624 ID: 0.53 (mm) Dilution ?actor: 1.0 8 

So ii Extract Volume; /uL) soil Aliquot Volume: 

C8NCENTRATIQN UNITS: 
CA.9 NO. ::OM!'O'UND (ug/L or ug/Kg ) UG /KG 

79-01~6-------Trichloroet~ene -----,.-,-----------s, o -s ~ -o - - - - - - 1 , 2 - □ i ch lo roe~ h ~ ~ e (Tocal: ------·----75-01-4- - - - - - -Vinyl chlcride ________________ _ 
108-88-3------Tcluene --,--------------------133 0-2 0-7 - - - - -Total Xylenes ________________ _ 

FORM I - GC/ MS VOA 

16C 
610 

25 
:i 3 
53 

11/08/94 

.,. 
u 

u 
u 

(UL) 

Q 



1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET SAMPLE NO. 

PT-B1-9 

Lab Name: EAS (Kodak) 

Lab Code: 10146 

Contract: Seneca Army Depot (IT) 

Matrix: (soil/water) Soil 

Sample wt/vol: 35.7 g 

Level: (low/med)Low 

Case No: 

% Moisture: 15.9 Decanted: (Y/N) N 

SAS No: 

Concentrated Extract Volume:lOOO(uL) 

Injection Volume: 1 

GPC Cleanup: (Y/N)Y 

(UL) 

pH: NA 

CAS NO COMPOUND 

91-20-3 Naphthalene 
85-01-8 Phenanthrene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
117-81-7 bis(2-Ethylhexyl)phthalate 
193-39-5 Indeno(l,2,3-cd)pyrene 

56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
50-32-8 Benzo(a)pyrene 
53-70-3 Dibenzo(a,h)anthracene 

SDG No:S94-006 

Lab Sample ID: 0192220 

Lab File ID: >3B057 

Date Received: 11/08/94 

Date Extracted: 11/09/94 

Date Analyzed: 11/10/94 

Dilution Factor: 2 

CONCENTRATION Q 
(ug/L or ug/Kg 

J 
560 J 
900 
680 
200 J 
270 J 

108 
102 
21 



RCV BY: •. ~. CORPORA-:- : ON : 11-11-9 4 : 1 0 : 5 5 AM : cc:-- G3-+ 7162710251:# 3 

ASP9l-l - SELECT VOLATILES 
ANALYS I S DAT~ SHEET 

Client No. 

Lab Name; Recra Environmental Contract: 
IT-Bl-9 

Lab Code: RECNY Case No.: 5192 SAS No.: SDG No . : PTBll 

Matrix: (soi l /wa~er) §.Q11, Lab Sample ID : A4631602 

samp:.e wt / vol: ~ . 1 0 (g / mL ) ~ Lab Fil e ID: ~l12Q,/!1SQ 

Level: (low/ med ) LOW Date Samp./Recv: 11/08/94 

% Moist~re: not dee. 17.5 Heated Purge: Y Date Analyzed: 11/10/94 

GC CoLrmn: DB-624 ID: ;). 53 (mm ) Di l ution Factor: l '.) 0 

Soil Extract Volume: (uL '. Soil Aliquot Volume: 

C)NCENT~TION UNITS: 
CAS NO. COMPOUND (ug / L or ug/Kg) UG/ KG: 

!79 -01-6------ -TricI'-loroe~hene 
js4D-59-C- - -- - -1,2-Dichloroeth_e_n_e___,(-~-o-t-Q~~~)----------
75-01-4-------Vinyl chloride _______________ _ 
108-88-3------Tol uene -------------------1330 - 20 - 7 - - - - - Tot a 1 Xyl en~s---~------------

FORM I - G: / MS VOA 

12 
12 
1 2 

l 

1 2 

7 

ll. / 08 / 94 

u 
u 
u 
J 
:J 

(uL ) 

Q 



1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET SAMPLE NO. 

T-B1-9 

Lab Name: EAS (Kodak) 

Lab Code:10146 

Contract: Seneca Army Depot (IT) 

Matrix: (soil/water) Soil 

Sample wt/vol: 35.6 g 

Level: (low/med)Low 

Case No: 

% Moisture: 15.7 Decanted: (Y/N) N 

SAS No: 

Concentrated Extract Volume:lOOO(uL) 

Injection Volume: 1 

GPC Cleanup: (Y/N)Y 

(uL) 

pH: NA 

CAS NO COMPOUND 

91-20-3 Naphthalene 
85-01-8 Phenanthrene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
117-81-7 bis(2-Ethylhexyl)phthalate 
193-39-5 Indeno(l,2,3-cd)pyrene 

56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
50-32-8 Benzo(a)pyrene 
53-70-3 Dibenzo(a,h)anthracene 

SDG No:S94-006 

Lab Sample ID: 0192222 

Lab File ID: >3B055 

Date Received: 11/08/94 

Date Extracted: 11/09/94 

Date Analyzed: 11/10/94 

Dilution Factor: 2 

CONCENTRATION Q 
(ug/L or ug/Kg 

660 u 
120 J 
190 J 
120 J 
30 J 
99 J 

18 
16 
22 
6.7 u 



RCV BY: I.-:- , CORPORATI ON ;11-11-94 ;10:55AM; 7162710251:# 4 

ASP91-l - SELECT VOLATILES 
ANALYSIS DATA SH~~T 

Client NO. 

Lab Name: Recra Environmental Contract: 
ITRIP BLANK 

Lab Code: RECNY Case No. : 5192 SAS No.: SDG No.: PTEJ..l 

Matrix: (soil/water~ WATER 

Sample wt/vol: 5_00 (g/mL) MI;._ 

Level: (low/med) LOW 

% Moisture: not dee. 

GC Co~.u::nn: DB- 624 

Heat:.ed Purge: X 

ID: 0. SJ (mm) 

Soil Extract Volume: (uL ) 

CAS NO. COM1?01:JND 

79-01-6--- -- --Trichloroethene 
540-59-0----- - 1,2-Dichloroethene (Total) 
75-01-4-- - ----Vinyl chloride 
108-88-3------Toluene 
1330-20-~-----Tctal Xylenes 

Lab S~tmple ID: A4631603 

Lab File ID: Gl414.MSO 

Dace Samp/Recv: 11/07/9.C. 

Date ~..nalyzed: llL_09/94 

Dilution Factor: l. QO 

Soil Al~quot Volume: 

CONCENTR.~TION UNITS: 
(ug/L or ug/Kg) UG/L 

10 
10 
10 
10 
10 

!?ORM I - GC/MS VOA 

7 

11/08/94 

(uL ; 

Q 

C' 
u 
u 
u 
u 



RCV sv: :, T, CORPORA ~ON 7162710251 ;# 2 

ASP91-1 - SELECT VOLA.TILES 
ANALYSIS DAT~ SHEET 

Client No. 

wab Name: Recra Enviranrnental Co:1tra.ct: 

Lab Cod9'. RECNY Ca!iile No.: 5192 SAS No.: SDG No.! PTBl.10 

Matrix : (soil/water) SOIL 

.Sample wt./vol! 

Level: (l ow/m1;id) 

S.23 (g/mL) g_ 

b,Q,W 

~ Moisture: not dee. 14.4 H~ated Purge: Y 

GC Column: DB,_-624 ID: 0 1 53 (mm ) 

Soil 2xtracc Volume: (uL) 

CAS KO . COMPOUND 

79- 01-G-------Trichloroethene 
540-59-0------l,2-Dichloro~thene (Total l 
75- 01- 4-------Vinyl chloride 
108-88-3-- - ---Toluene 
1330-20-7"· -- - Total Xylene5'! 

Lab Sample ID: A4G.31.70l 

Lab Pile ID: Q14~2.MSQ 

Date Samp/Recv: 11/06/94 

Date Analyzed: 11/10/94 

Dilution Factor: 1.IQQ 

Soil Aliquot Volurr.e; 

CONCENTRATION UNITS. 
(ug/L or ug/Kg) UG/KG 

82 
2 00 

3 
0.5 

11 

FORM I - GC/MS VOA 

1.1/08/94 

(uL ) 

Q 

B 

J 
J 
u 



1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET SAMPLE NO. 

PT-B1-10 

Lab Name: EAS (Kodak) 

Lab Code:10146 

Contract: Seneca Army Depot (IT) 

Matrix: (soil/water) Soil 

Sample wt/vol: 34.6 g 

Level: (low/med)Low 

Case No: 

% Moisture: 13.3 Decanted: (Y/N) N 

Concentrated Extract Volume:l000(uL) 

SAS No: 

Injection Volume: 1 

GPC Cleanup: (Y/N)Y 

(uL) 

pH: NA 

CAS NO COMPOUND 

91-20-3 Naphthalene 
85-01-8 Phenanthrene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
117-81-7 bis(2-Ethylhexyl)phthalate 
193-39-5 Indeno(l,2,3-cd)pyrene 

56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
50-32-8 Benzo(a)pyrene 
53-70-3 Dibenzo(a,h)anthracene 

SDG No:S94-006 

Lab Sample ID: 0192221 

Lab File ID: >3B055 

Date Received: 11/08/94 

Date Extracted: 11/09/94 

Date Analyzed: 11/10/94 

Dilution Factor: 2 

Q 

J 

J 
700 
520 J 

190 J 
190 J 

207 
220 
203 
26 



CCI1-:- G3➔ 71 52710251 :; 2 

ASP9 l -l - SELECT VOLATILES 
ANALYSIS DATA SHEET 

Client ~o. 

Lab Name: ~ecra Environmental Contract: 
IT-Bl-10 

Lab Code: RECNY Case No.: 5192 S.~S No.: SDG No . : PTB110 

Matrix: ( soil/water ) SC,lL Lab Sample ID: lt4 63 62 02 

Sample wt / ·.,rol; 5.16 (g / mL ) G_ i.,ab File ID: GJ.~5J., L1SQ 

Level: ncw/medl :.illi Date Sarnp/Recv: 11/0S/94 

% Moisture : n ot dee. 8.8 :-{eated ?urge, X: Date Analyzed, 1l /ll/91J. 

CC ~olu~n, CB-024 ID, I • 
\ !11.ffi i Diluticn FactQr: 1.00 

Soil 2xtract Volume, Soil Aliq~ot Vo-ume: 

CONCEN'l:'RATI O.K •JNI':'S: 
CJ..S NO. COMPOUND (ug/L or ug/ Kg ) UG/KG 

79-01-6-------Tricr.laroethene ----------------54 ~ - 59 - C - - - - - - l, 2 - Di ch 1 or c et~ en e (Tota:) ----------7 S - O l - 4 - - - - - - - Vin y 1 chloride _______________ _ 
103 -88-3--- ---Tol~ene -----------------~--l 3 ~ 0 - 20 - 7 - - - - - Tot al Xylenes -----------------

FORM l - GC/MS VOA 

J..1 
1. .1 
11 
11 
ll 

- 1/oq/94 

!u 
fT 
V 

ll 
u 
u 

! 

i 



RGV 5v : : , -, GORPORAT! ON 2: 01PM '715 2710 25 1: Ji 2 

1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHE£T SAMPU: NO . 

T-Bl-10 

Lab Name: ru:vs (Kodak) 

Lab Code,101-46 

Cont~ac~: ,enec~ Anny Depot (IT ) 

sample wt/vol: 32.5 g 

Level: (low/med)Low 

Cac,e Noa 

·~ Mo i stur:e : 7.7 Decanted: (Y/N )N 

concentr:ated Extzact vo1 ume:2000 (ULl 

Injee:<bo~ Voluroe: l 

GPC Cleanup: (Y/N)N 

CAS NO COM!?OlJND 

91-20-3 Naphr.halene 
65-01-8 Phen:inthrene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 

{uL) 

SAS Ne, 

117-81-7 bis(2-Ethylhexyl)phtha late 
193-39-5 Indeno (l ,2,3-cd)pyrene 

56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
50-32-8 Benzo (a )pyrene 
53-70-3 Dibenzo(a,h)anthracene 

SDG No1S9-i-007 

Lab Sampl~ ID! 0191311 

Lab File ID: >1Bl31 

Date .Received: 11/09/94 

Date Extract:ed: 11/1 0/94 

Da~e Mal yzect: 11/11/94 

Dilution Factor: 2 

CONCENTRATION 
ug/Kg 

37 
47 
54 
4'7 
660 
660 

5.9 
12 
21 
18 

Q 

J 

J 

J 

J 

u 
u 

J 
u 
u 
u 



RCV 9v: :. -. CORPORATION CC T"'." G3 .. 7162710251:# 3 

ASP91-1 - SELECT VOLAT~~ES 
ANALYSIS DATA SHEET 

Client No. 

Lab Name: ~era Environmenta~ Contract : 
!TRIP B:..A.NK. 

Lab Code: J<ECNY Case No. : 5192 SAS No.: SDG No. : PTBllO 

Matrix: (soil / water) WATER 

sample wt/vo l : 

Level: ( low/med) 

% Mo~sture: not dee. 

GC Co lumn: DB-624 

5 .00 (g/mL ) ML 

LOW 

Heated P'..lrge : N 

ID: 0.5.3 (mm ) 

L ab Sarr,ple I D - A46 ~6201 

Lab File ID: ~1150.MilQ 

Date Samp/Recv: 11/08/94 

Da-:.e Analyzed: 11/1·, /94 

D:.lut:.on Factor: LO O 

Soil Extract Volume: (uL) Soil Aliquot Volume: 

CONCENTRATION UNITS: 
CAS NO. C8MPOCND (u g /L or ug / Kg l ~G/L 

179-01-6-------Trichloroethene 
1540-59-0------1,2-Dichloroeth_e_n_e_(_?_o_t_a~l-) _________ _ 

1

75-01-4-- ---- - Vinyl chloride _______________ _ 
108-88-3------Toluene j 1330-20- 7 -----Total X-y~l_e_n_e_s ________________ _ 

FORM I - GC/ MS VOA 

10 
l0 
1 0 
l C 
10 

ll/C9/9 4 

r.; 
u 
u 
u 
u 

Q 



Appendix B 

Prove-Out Emission Source Testing Report 
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1.0 Introduction 

From November 2 through 4, 1994, IT Corporation conducted stack emission sampling on the 

low-temperature thermal desorber (L TTD) in support of soil remediation activities at the 

Seneca Army Depot near Romulus, New York. U.S. Environmental Protection Agency (EPA) 

Methods 1 through 4 * were used to measure volumetric stack gas flow rates. Samples were 

collected and analyzed for volatile and semi volatile organic compounds [EPA Method 

TO14** (canisters) and SW 846 Method 0010***/8270 [modified Method 5 (MM5)], 

respectively] and for hydrogen chloride (HCl) and filterable particulate (BIF Method 

0050).**** A total of three I-hour runs were conducted of each type. A field blank 

was also collected for each organic sample type. Sampling was conducted through a charcoal 

filter to obtain a canister field blank. A semivolatile field blank consisted of setting up a 

sampling train, checking it for leaks. and recovering it as a sample. Reagent blanks were 

taken for the particulate/HCI tests . 

Table 1-1 is a log of the stack sampling activities conducted during this project. The stack 

sampling team (Mr. Brian Garis, Team Leader, and Mr. Darren DeFabo) was directed on site 

by Mr. Robert Rushing, the IT Site Manager. Samples were shipped to Quanterra Environ

mental Services in Knoxville, Tennessee, for analysis. This report was prepared by Mr. John 

Prohaska of the Cincinnati IT office. Mr. Jeff Korb (IT-Rochester) coordinated the proveout 

test work. 

* 40 CFR 60, Appendix A, July 1993. 

** Compendium of Methods for the Determination of Toxic Organic Compounds in Ambi
ent Air, EPA 600/4-84-041, May 1988. 

*** 

**** 

Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods, U.S. EPA 
SW 846, November 1986. 

Methods Manual for Compliance with the BIF Regulations, EPA/530-SW-91-010, De
cember 1990. 

519200 002\ETR Low-Tmp Dsrbr Prvout Tsts . Seneca Anny Dpt/sm 1-1 



Table 1-1 
Stack Sampling Log for L TTD at Seneca Anny Depot 

(IT JN 519200-005) 

Date (1994) Time (24-h) Activity or Run No. 

11 /1 Organic sample field blanks (S-TO14-blank and 
S-MM5-blank) 

11/2 2018-2136 Particulate/HCI Run 1 (S-HCl-1) 
2033-2138 Volatile organic Run 1 (S-TO14-1) 

11/3 1151-1347 S-HCl-2 
1154-1314 S-TO14-2 

1640-1752 S-HCl-3 
1641-1743 S-TO14-3 

11 /4 1203-1315 Semivolatile organic Run 1 (S-MM5-1) 
1401-1509 S-MM5-2 
1553-1659 S-MM5-3 

519200002\ETR Low-Tmp D,rbr Prvout Tst.s . Seneca Army Dplism 1-2 



2.0 Summary of Results 

Table 2-1 summarizes the stack gas conditions for each test period. Volumetric gas flow rates 

are shown in actual cubic feet per minute (acfm) and dry standard cubic feet per minute 

(dscfm). Standard conditions are zero percent moisture at 68°F and 29.92 in.Hg. Volumetric 

flow rates and emission results for Run S-HCl-2 are void because condensed water built up in 

the pi tot lines used to measure stack gas velocity pressures ( as evidenced by the very low 

volumetric flow rates). After this run, additional measures were taken to avoid this condition 

(i.e., the pitot lines were blown out frequently) . This run was known to be invalid in the 

field. Following a review of all test results, however, it appears likely that the flow rates for 

S-HCl-1 are also biased low, but to a lesser degree. Emission rates were therefore calculated 

by using only valid volumetric flow rates (if there was no valid flow rate corresponding to the 

same sampling period. the overall average flow rate was used). 

Table 2-2 presents emission results for filterable particulate matter and HCI. Filterable par

ticulate represents material collected in the probe and on the filter , which was heated to a 

nominal value of 250°F. HCl represents gaseous chlorides that passed through the filter and 

were collected in a dilute solution of sulfuric acid . 

Tables 2-3 and 2-4 present the levels of semivolatile and volatile organic compounds in the 

samples, including values detected below the method reporting limits. Results reported as not 

detected are shown as "less than" values based on the numerical reporting limits. The report

ing limits differed from run to run based on the sample dilutions and sample volumes. The 

tables include the concentration results for each sample as well as the average concentration in 

micrograms per standard cubic meter (µg /m3
). The emission rates in each table were calculat

ed from the concentration and the corresponding volumetric gas flow rate. An emission rate 

value shown as l.81E-3 is equivalent to 1.81 x 10-3
_ 

As shown in Table 2-3 , three phthalates were found in all three runs, but only bis(2-ethyl

hexyl)phthalate was found at levels significantly above those of the field blank. No other 

semivolatile organic compounds were found consistently at levels significantly above the field 

blanks. Phenol was detected, however, in samples for Runs 1 and 2. 

As shown in Table 2-4, only chloromethane was found in all three samples. The average 

chloromethane concentration was 7.4 µg/m3
, corresponding to an emission rate of 2.9 x 

10-4 lb/h: 
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Table 2-1 
Summary of Gas Conditions 

Seneca Army Depot (IT JN 519200-005) 

Volumetric Gas Flow Composition (%)a 

Run No. acfmb dscfmc Temperature (°F) H20 CO2 0 2 

S-HCl-1 37,300 6,600 1434 
S-HCl-2 16,100 2,940 1414 
S-HCl-3 52,500 10,100 1387 

S-MMS-1 53,100 10,700 1381 
S-MM5-2 55,300 11 ,600 1402 
S-MMS-3 56,500 11 ,300 1376 

Average 54 ,300d 10,900d 1399 

a By volume, CO2 and 0 2 are on a dry basis. 

b acfm = Actual cubic feet per minute. 

34 5.5 12.0 
34 4.5 12.5 
32 5.0 12.0 

29 
25 
30 

31 

c dscfm = Dry standard cubic feet per minute; standard conditions are 68°F 
and 29.92 in.Hg. 

d The average of all MM5 runs and S-HCl-3. 

e The average CO2 and 0 2 values from the HCI runs were used in the calcu
lations for the MM5 runs. 

Table 2-2 
Particulate and HCI Emissionsa 

Seneca Army Depot (IT JN 519200-005) 

Filterable Particulate HCI 

Run No. gr/dscf lb/h ppm lb/h 

S-HCl-1 0.0626 5.87b 13 0.82b 
S-HCl-3 0.0607 5.26 12 0.69 

Average 0.0617 5.56 13 0.76 

a Concentrations are in grains per dry standard cubic foot (gr/dscf, 
at zero percent moisture, 68°F, and 29.92 in.Hg) and parts per 
million by volume at zero moisture (ppm); emission rates are in 
pounds per hour (lb/h) . 

b Calculated using the average volumetric flow rate. 

519200.002\ETR Low-Tmp Dsrbr Prvout Tsts , Seneca Army Dpt/sm 2-2 
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Table 2-4. Volatile Emissions 
(Seneca Army Depot, Proveout Tests November 2-3, 1994, JTN 519200-005) 

Concentration, 1=atm3 Emission Rate, lb/h 

Runs Runs 

Comeound STO14-1 STO14-2 STO14-3 Average STO14-1 STO14-2 STO14-3 Average 
Dichlorodifluoromethane <3.0 <3.3 <3.9 <3 .4 <1.24E-4 <1 .36E-4 <1 .48E-4 <1 .36E-4 
1, 2-Dichlorotetrafluoroelhane <4.3 <4.7 <5.5 <4 .8 <1 .75E-4 <1.92E-4 <2.10E-4 <1.92E-4 
Chloromelhane 8.0 3.6 10.5 7.4 ' 3.27E-4 1.46E-4 3.97E-4 2.90E-4 

Vin~I Chloride <1 .6 <1.7 <2 .0 <1.8 <6 .38E-5 <7.02E-5 <7.67E-5 <7.03E-5 
Bromomelhane <2.4 <2.6 5.9 s3.6 <9 .70E-5 <1 .07E-4 2.24E-4 s1.43E-4 
Chloroelhane <1 .6 <1 .8 <2.1 <1.8 <6.59E-5 <7.25E-5 <7.92E-5 <7.25E-5 
Trichlorofluoromethane <3.4 <3 .8 <4.5 <3.9 <1.40E -4 <1.54E-4 <1.69E-4 <1 .54E-4 

1, 1-Dichloroethene <2.4 <2. 7 <3.1 <2.7 <9 .90E-5 <1.09E-4 <1.19E-4 <1.09E-4 
1, 1,2-Trichlorotrifluoroethane <7.0 <7.7 <9.4 <8.0 <2.87E-4 <3 .16E-4 <3.54E-4 <3.19E-4 
tvlelhylene Chloride <3 .2 <3.5 <4.2 <3.6 <1.30E-4 < 1.43E -4 <1.60E-4 <1.45E-4 
1, 1-Dichloroelhane <2.5 <2.7 <3 .2 <2.8 <1.01E-4 <1.11E-4 <1.21E-4 <1.11E-4 

cis-1 ,2-Dichloroethene <2.4 <2.7 <3 .1 <2 .7 <9 .90E ·5 <1.09E-4 <1.19E-4 <1 .09E-4 
Chloroform <3.0 <3 .3 <3 .9 <3.4 <1 .22E-4 <1.34E-4 <1.46E-4 <1.34E-4 
1, 1, 1-Trichloroethane <3.3 <3 .7 <4.3 <3.8 <1.36E-4 <1.50E-4 <1.64E-4 <1.50E-4 

Carbon Tetrachloride <3.8 <4 .2 <5 .0 <4 .4 <1.57E-4 <1.73E-4 <1.89E-4 <1 .73E-4 
Benzene 28.3 <2.1 <2.5 <11.0 1.1 6E-3 <8.78E-5 <9.59E-5 <4.47E-4 

1,2-Dichloroelhane <2.5 <2.7 <3.2 <2.8 <1.01E-4 <1.11E-4 <1 .21E-4 <1.11E-4 
Trichloroelhene <3.3 <3.6 <4.3 <3 .7 <1.34E-4 <1 .48E-4 <1 .61E-4 <1.48E-4 

1, 2-Dichloropropane <2.8 <3 .1 <3.7 <3.2 <1.15E-4 <1.27E-4 <1.39E-4 <1 .27E-4 

cis-1 ,3-Dichloroero~ne <2.8 <3 .0 <3 .6 <3.1 <1.13E-4 <1 .25E-4 <1 .36E-4 <1 .25E-4 
Toluene 8.0 <2 .5 10.0 s6.8 3.29E-4 <1.04E-4 3.77E-4 s2.70E-4 

trans-1 ,3-Dichloropropene <2 .8 <3 .0 <3.6 <3 .1 <1.13E-4 <1 .25E -4 <1 .36E-4 <1 .25E-4 

1, 1,2-Trichloroethane <3.3 <3.7 <4.3 <3 .8 <1.36E -4 <1 .50E-4 <1.64E -4 <1 .50E-4 
Tetrachloroethene <4.1 <4.6 <5.4 <4.7 <1.69E -4 <1.86E-4 <2.03E-4 <1 .86E-4 

1,2-Dibromoelhane <4.7 <5.2 <6.1 <5.3 <1.92E-4 <2.11E-4 <2.31E-4 <2.11E-4 

Chlorobenzene <2.8 <3 .1 <3 .7 <3 .2 <1.15E-4 <1.26E-4 <1.38E-4 <1.27E-4 

Ethylbenzene <2.6 <2.9 <3.4 <3 .0 <1.08E -4 <1.19E-4 < 1.30E-4 <1.19E-4 

mte:X~lene <2.6 <2.9 6.6 <4.1 <1 .08E-4 <1.19E-4 2.51E-4 <1.59E-4 

o-Xylene <2.6 <2.9 <3.4 <3.0 <1.08E-4 <1.19E-4 <1.30E-4 <1 .19E-4 

Styrene <2.6 <2.9 <3.4 <2.9 <1.06E-4 <1.17E-4 <1.28E-4 <1 .17E-4 

1, 1,2,2-Tetrachloroethane <4 .2 <4 .6 <5 .4 <4.7 <1.71E-4 <1.89E-4 <2.06E-4 <1 .89E-4 

1,3,5-Trimeth~lbenzene <3.0 <3.3 <3 .9 <3.4 <1 .23E -4 <1.35E-4 <1 .47E-4 <1 .35E-4 
1,2,4-Trimelhylbenzene <3.0 <3.3 <3.9 <3.4 <1.23E-4 <1 .35E-4 <1.47E-4 <1 .35E-4 
1,3-Dichlorobenzene <3.7 <4.0 <4.8 <4 .2 <1.50E-4 <1.65E-4 <1 .BOE -4 <1 .65E-4 

1.4-Dichlorobenzene <3.7 <4 .0 <4.8 <4.2 <1.50E-4 <1.65E-4 <1 .BOE-4 <1 .65E-4 
1, 2-Dichlorobenzene <3 .7 <4 .0 <4 .8 <4 .2 <1 .50E -4 <1.65E-4 <1.80E-4 <1 .65E-4 
Benzyl Chloride <3.2 <3 .5 <4.1 <3 .6 <1 .29E-4 <1 .42E-4 <1 .55E-4 <1 .42E-4 

1, 2,4-Trichlorobenzene <4.5 <5.0 <5.9 <5 .1 <1 .85E-4 <2.04E-4 <2.23E-4 <2.04E-4 
Hexachlorobutadiene <6.5 <7.2 <8.5 <7.4 <2.66E-4 <2.93E-4 <3.20E -4 <2.93E-4 
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3.0 Quality Assurance 

3. 1 Field Sampling 
All of the sampling equipment was calibrated in accordance with the procedures outlined in 

Quality Assurance Handbook for Air Pollution Measurement Systems, Volume III, EP A/4-77-

027b. Detailed procedures and calibration records are contained in Appendix E. All equip

ment used in this test program met the specifications established by EPA for producing accu

rate test results. 

Dry gas meters and digital temperature indicators were also audited on site to ensure that 

equipment had been transported safely. Meters were audited with a calibrated critical orifice. 

The acceptance limit for the audit was a Y factor within ±5 percent of the pretest Y. Digital 

temperature indicators were audited with a millivolt calibration device. The acceptance limit 

was based on an accuracy within 0.5 percent measured at four different temperatures. Audit 

data sheets are included in Appendix B. 

Checks were made on each sampling train before and after each test to ensure the equipment 

was leak-free within method tolerances. Isokinetic sampling rates for the particulate trains 

were all calculated to be within the allowable range of 90 to 110 percent; however, the actual 

rate for Run S-HCl-1 is probably lower because the measured gas velocity is believed to be 

biased low. A low isokinetic rate would tend to bias the particulate results higher if the parti

cles are relatively large. The isokinetic rates for the MM5 train were all low because of the 

high pressure drop across the XAD-2 resin trap. Since this would tend to bias results high, 

and most results were low or nondetected, results are considered valid. 

3.2 Laboratory Analysis 

Particulate analysis results of reagent blanks are shown in the following list: 

Blank Type Blank Value 

Filter 0.8 mg 
Acetone 0.0138 mg/g 

Particulate amounts found in the acetone rinse fraction were corrected for the maximum al

lowable value of 0.01 mg/g. 
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Analyses of HCl included reagent blanks, laboratory control samples (LCS), and a matrix 

spike/matrix spike duplicate (MS/MSD). The reagent blanks showed nondetectable amounts, 

and the LCS recovery was l 00 percent. The MS/MSD recoveries were 89/89 percent. 

Each organic analysis type included method blanks, multiple-point calibration, and the use of 

surrogate compounds spiked into each sample. In addition, canister preparations included 

batch blank checks prior to use. One field blank was collected and analyzed for each sample 

type. Laboratory control spikes and duplicate injections were also performed. 

The canister field blank contained 0.54 part per billion (ppb) toluene compared with sample 

values of 2.1 , <0.66, and 2. 6 ppb. It also contained 3.0 ppb methylene chloride, which was 

not detected in any of the samples. The MM5 field blank contained three phthalates, two of 

which showed similar levels to those in the samples. The following list shows the results in 

µg/sample: 

Compound S-MM5- 1 S-MM5-2 S-MM5-3 Field Blank 

Diethylphthalate 61 89 57 28 
Di-n-butylphthalate 970 340 470 340 
Bis(2-ethylhexyl)phthalate 570 23 0 900 13 

The method blank contained 7 µg of bis(2-ethylhexyl)phthalate, which is similar to the 13 µg 

found in the field blank, but insignificant compared with the sample values. Otherwise, meth

od blanks showed nondetectable amounts. 

Surrogate recoveries for canisters were all within method limits. Surrogate recoveries for 

semivolatiles could not be determined when the samples were significantly diluted such that 

surrogates were either diluted out or were too low to measure accurately. An assessment of 

the validity of the data was difficult because the recoveries were outside acceptable limits in 

several cases. The insignificant sample results tend to mitigate the inconsistent recoveries (see 

Appendix C). 

Recoveries for a semivolatile laboratory control sample were within method limits except for 

pyrene, which showed a slightly high value. 

Results of duplicate analyses are shown in the following list for those compounds detected at 

or above the reporting limits: 
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Compound 

Chloromethane 
Bromomethane 
Toluene 
m/p-Xylene 

519200.002\ETR u,w-Tmp Dsrbr Prvout Tst.s. Seneca Anny Dptl,m 

Relative Percent Difference 
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4.0 Sampling Procedures 

Samples were collected in the 42-in.-diameter exhaust stack downstream of the control unit 

outlet. Two sampling ports are located 9.1 duct diameters downstream from the control de

vice exit and 2.3 duct diameters upstream of the stack exit. A total of 12 traverse points were 

established for sampling in accordance with EPA Method 1. A sketch of the sampling loca

tion is contained in Appendix B. 

Procedures described in EPA Methods 1 through 4 were used to measure volumetric exhaust 

gas flow rate, temperature, and molecular weight (moisture, 0 2, and CO2 content). These data 

were monitored in conjunction with particulate/HCl and/or semivolatile organic tests. Veloci

ty pressures were measured with an S-type pitot tube and a 0- to 1 0-in.-H20 inclined manom

eter. Temperatures were measured with a Type-K thermocouple and digital indicator. An 

Orsat analyzer was used to analyze gas bag samples for 0 2 and CO2 content. Moisture con

tent was determined by measuring the weight gain of condensate in the impinger section of 

the train. 

EPA Method TO 14 procedures were used to measure volatile organic compound concentra

tions. Integrated samples were collected in evacuated SUMMA™ canisters and analyzed by 

gas chromatography/mass spectroscopy (GC/MS). Because no polar compounds were on the 

target list, no condensate trap was used in front of the canister. 

Semi volatile organic compound concentrations were measured by using EPA SW 846 Meth

od 0010, which incorporates GC/MS analysis by Method 8270. Samples were collected iso

kinetically in a train consisting of a one-piece quartz probe and nozzle, a glass-fiber filter 

heated to 248° ±25°F, a glass-coil condenser, an XAD-2 resin trap cooled to 68°F or less, a 

condensate trap, a series of Greenburg-Smith impingers, and related metering equipment. The 

train components back to and including the condensate trap were rinsed with methanol and 

methylene chloride after the test. Liquid collected in the condensate trap was retained, but 

liquid in the impingers was discarded. The filter- and resin-fraction glass containers were 

wrapped with foil , the condensate and solvent rinses were stored in amber glass containers 

with Teflon-lined lids, and the samples were packed in blue ice or equivalent to maintain their 

temperature at 4°C during shipment to the laboratory. At the laboratory, the filter, resin, 

solvent rinses, and condensate were extracted and combined for one analysis per run. 
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Particulate and HCl concentrations were measured by use of BIF Method 0050, which incor

porates particulate analysis by U.S. EPA Method 5 and HCl analysis by BIF Method 9057. 

Samples were collected isokinetically in a train consisting of a one-piece quartz probe and 

nozzle, a glass-fiber filter heated to 248° ±25°F, a series of impingers containing 200 mL of 

0.1 N sulfuric acid solution, and related metering equipment. The probe, nozzle, and front 

half of the filter holder were rinsed with acetone. The filter and residue that remained after 

the acetone evaporated were each weighed to the nearest 0.5 mg to determine filterable par

ticulate. The impinger solutions and a deionized water rinse of the connecting glassware were 

combined and analyzed for chloride ion content by ion chromatography. 
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APPENDIX A 

CALCULATIONS 

- Example Calculations and Nomenclature 
- Particulate HCI 
- Semivolatile Organics 
- Volatile Organics 
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Example Calculations for Pollutant Emissions 

1. Volume of dry gas samples corrected to standard conditions . 

Title: Flow 
Date: 8/26/94 
Page _l_of _l_ 

Nate: V m must be corrected for leakage if any leakage rates exceed La. 

Ml 
+--

Vm = 17 .647 X Vm X Y 
std 

13 .6 

2. Volume of water vapor at standard conditions, ft3
. 

Vw = 0 .04707 X ifc 
ud 

3. Moisture content in stack gas, volume fraction. 

V 
B = w,.,, 

WS (V + V ) 
w std m std 

4 . Dry molecular weight of stack gas. 

Md = 0.44 X %CO2 + 0 .32 X %02 + 0.28 X (%N2 + %CO) 

5. Molecular weight of stack gas. 

Ms = Md X (1 - Bws) + 18 X Bws 

6. Stack velocity at stack conditions, ft/s. 

7. Stack gas volumetric flow rate at stack conditions, acfm. 
Note: As = square feet. 

8. Dry stack gas volumetric flow rate at standard conditions , dscfm. 

p 
Q = 17 .64 7 X n X -

5 
X (1 -Bws) 

s~ ~ T 
s 

Gcneric .app(LaserJet mfFlow/sm 
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Correction Factors 

17 .647 = r~td J 
pstd 

0.04707 = [.ft3 H20 vapor l 
mL liquid 

0.44 = molecular weight of C0/100 

0.32 = molecular weight of 0 / 100 

0.28 = molecular weight of N~/100 

18 = molecular weight of water (H 20) 

I l 
1/2. 

85 .49 = ft (lb/ lb - mole )(in .Hg) 
second ( 0 R)(in.H2O) 

* 40 CFR 60, Appendix A, Method 2. 

Generic .app(LaserJet mfFlow/sm 
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Example Calculations for Pollutant Emissions 

1. Volume of dry gas samples corrected to standard conditions. 

Title: Flow 
Date: 8/26/94 
Page _1_ of ....L 

Note: V m must be corrected for leakage if any leakage rates exceed La. 

AH l pbaI + --

vm = 17.647 X Vm X Y 13
·
6 

su! T.. 
m 

2. Volume of water vapor at standard conditions, ft3
. 

Vw = 0 .04707 X "ic 
su! 

3. Moisture content in stack gas , volume fraction. 

V 
B = w,u1 

WS (V + V: ) 
w su! m su! 

4. Dry molecular weight of stack gas. 

Md = 0.44 X %CO2 + 0.32 X %02 + 0.28 X (%N2 + %CO) 

5 . Molecular weight of stack gas. 

Ms = Md X (l - Bws) + 18 X Bws 

6. Stack velocity at stack conditions , ft/s. 

7. Stack gas volumetric flow rate at stack conditions, acfm. 
Note: As = square feet . 

8. Dry stack gas volumetric flow rate at standard conditions, dscfm. 

PS 
Qs,u1 = 17 .647 X Qs X - X (1 -Bw5 ) 

I; 

Gcneric.app(La.serJet mmow/sm A-4 



* 

Correction Factors 

17 .647 = [~td J 
psul 

[
Jt3 H20 vapor] 

0 .04707 = 
mL liquid 

0.44 = molecular weight of C0/100 

0.32 = molecular weight of 0/100 

0.28 = molecular weight of N:/ 100 

18 = molecular weight of water (H 20) 

85.49 = _ft_ 
second 

40 CFR 60, Appendix A, Method 2. 

(lb/ lb - mole )(in .Hg) 

( 0 R)(in.H2O) 

Gcneric.app(La.serJet mlFlow/sm 
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Pollutant Emission Rate, lb/h 

la. Concentration in gr/dscf. Note: Mn in milligrams. 

Mn 
Cs = 0 .01543 X 

v': 
m sld 

Title : Pollutant (lb/h) 
Date: 8/26/94 
Page _l_of _1_ 

lb. Concentration in microgram per cubic meter, µg/m 3• Note: M' n in micrograms. 

I 
I Mn, µg 

Cs = 35.315 X --
\,': 

m ,Id 

2a. Pollutant mass emission rate, lb/h. Note: Cs in gr/dscf. 

cs 
pmr = -- x Q x 60 

7(X){) S ,Id 

2b. Pollutant mass emission rate, Ib/h. Note: C, s in µg/m 3
. 

pmr = Cs' X (6.243 X 10 -II) X Qs,u1 X 60 

3. Isokinetic sampling rate , % . 

ISO 
= JOO X T, X [(0 002669 X I{,) + [ t X Y X ( pbu + iii l ] ] 

0.01543 

35.315 

7(X)() 

6.243 X 10-l l 

0.002669* 

60 x e x ~ x P5 x ~ 

Correction Factors 

= grains per milligram (gr/mg) 

= cubic feet/cubic meter 

= grains per pound (gr/lb) 

lb m3 

= ( 453.6 X 106 µg) X ( 35.315 ft3 ) 

= (in.Hg) (ft3
) 

(mL) ( 0 R) 

* 40 CFR .60, Appendix A, Method 5. 
A-6 
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Concentration, ppm 

1. Concentration in parts per million by volume (ppmv). 

Note: M 0 in mg; V m in ft 3 
std 

ppm = V 
m s1d 

~ 1 X 24.04 

x 0 .028317 x MW 

2. Emission rate , lb/h . 

0 .028317 
24.04 
106 

385 .3 

Gencric.app(LaserJetll)/ppm/sm 

ppm x MW x Q
5 

X 60 
Sid pmr = ----------

385 .3 X 10 6 

Correction Factors 

= cubic meters per cubic feet 
= molar volume , milliliters per millimole 
= microliters per liter 
= molar volume, cubic feet per pound-mole 
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Title : NOM 
Date: 8/26/94 
Page _1 _ of _4_ 

Nomenclature and Dimensions 

A0 = Cross-sectional area of sampling nozzle, sq. ft. 

A5 = Cross-sectional area of stack, sq . ft. 

Bws = Proportion by volume of water vapor in the gas stream, dimensionless 

C = Effluent gas concentration as measured, dry basis, ppm/% 

Cgas = Effluent gas concentration calibration corrected, dry basis, ppm/% 

Cm = Average of initial and final system calibration bias check responses for the 
upscale calibration gas, ppm/% 

Actual concentration of the upscale calibration gas , ppm/% 

NO x concentration, ppm (manual method) 

C'No = 
X 

Nitrogen oxides concentration as N0 2, pounds per dry standard . cubic foot 
(lb/ dscf), manual method 

Average of initial and final system calibration bias check responses for the 
zero gas, ppm/% 

Effluent gas concentration oxygen corrected, ppm volume dry 

Cobs = Average THC concentration indicated by gas analyzer, wet basis, ppm 

CP = Pitot tube coefficient, dimensionless 

Cs = Concentration of pollutant matter in stack gas - dry basis, grains per stan
dard cubic foot (gr/dscf) 

C' s = Concentration of pollutant matter in stack gas - dry basis, micrograms per 
normal cubic meter ( µg/m 3) 

c
50 

= Concentration of sulfur dioxide, ppm volume (manual method) 
2 

Cl
5 

= Amount of er in sample, milligrams per liter (mg/L) 

%C = Percent weight of carbon in fuel, dry basis 

%CO = Percent of carbon monoxide by volume, dry basis 

Gcneric.app(LaserJet mrNOM/sm A-8 



%CO 2 = Percent of carbon dioxide by volume, dry basis 

DO = Sampling nozzle diameter, in. 

Title: NOM 
Date: 8/26/94 
Page _2_ of _4_ 

F = Factor representing a ratio of the volume of dry gases generated to the 
calorific value of the fuel combusted, dry standard cubic feet per million 
Btu of heat input (dscf/10 6 Btu) 

GCV = Gross calorific value of the fuel on dry basis, Btu/lb 

%H = Percent weight of hydrogen in fuel, dry basis 

.MI = Average pressure drop across the sampling meter flow orifice, inches of 
water (in. H2O) 

HHV = Higher heating value on an as-received basis, Btu/lb 

ISO = Percent of Isokinetic sampling rate, percent 

IFR = Incinerator feed rate, wet tons/h 

La = Maximum acceptable leakage rate for either a pretest leak check or for a 
leak check following a component change; equal to 0.020 cubic foot per 
minute or 4 % of the average sampling rate, whichever is less 

Md = Dry molecular weight, lb/lb-mole 

Mf = Fuel firing rate (measured coal to boiler), lb of coal per hour 

M0 = Total amount of pollutant matter collected, mg 

M, 
0 

= Total amount of pollutant matter collected, micrograms ( µg) 

M
5 

= Molecular weight of stack gas (wet basis), lb/lb-mole 

MW = Molecular weight, lb/lb-mole 

N = Normality of titrant, eq/liter 

%N = Percent weight of nitrogen in fuel, dry basis 

%N 2 = Percent of nitrogen by volume, dry basis 

%0 2 = Percent of oxygen by volume, dry basis 

Generic.app(LascrJet mtNOM/sm A-9 



Title: NOM 
Date: 8/26/94 
Page _ 3 _ of _4_ 

Ml = Velocity head of stack gas , in.H20 

Pbar = Barometric pressure, inches of mercury (in.Hg) 

Pi and Pf = Initial and final flask pressure, measured as vacuum, in.Hg 

P5 = Absolute stack gas pressure, in.Hg 

P stat = Static pressure of stack gas, in.H20 

P std = Gas pressure at standard conditions, in.Hg (29.92 in.Hg) 

ppm = Parts per million 

pmr = Pollutant mass emission rate , pounds per hour (lb/h) 

pmr = Pollutant mass emission rate, pounds per million Btu of heat input 
(106 Btu) 

pmr 100 = Pollutant mass emission rate , pounds per 100 pounds of feed (lb/100) 

PNO = Micrograms NO x, µ.g (manual method) 
X 

QH = Total heat input, 106 Btu/h 

Q 5Std = 

Volumetric flow rate - stack conditions, actual cubic feet per minute 
(acfm) 

Volumetric flow rate - dry basis at standard conditions, dry standard cubic 
feet per minute ( dscfm) 

%S = Percent weight of sulfur in fuel, dry basis 

Ti and Tf = Initial and final flask temperature, °F 

Tm = Average temperature of dry gas meter, 0 R 

T5 = Average temperature of stack gas, 0 R 

T std = Temperature at standard conditions, (528 °R) 

Va = Volume of aliquot titrated, milliliters (mL) 

Vf = Flask volume, mL 

Gcneric .app(LascrJet mlNOM/sm 
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Title: NOM 
Date: 8/26/94 
Page _4_of __1_ 

V1c = Total volume of liquid collected in impingers and silica gel, mL 

V m = Volume of dry gas sampled at meter conditions, cu. ft. 

V ~ = Volume of dry gas sampled at standard conditions, cu. ft. 

V NO = NOx sample volume, mL (manual method) 
X 

V = s Average stack gas velocity at stack conditions, feet per second ( ft/ s) 

V = SC Volume of sample collected, liters (L) 

V so1n = Volume of sample solution, mL 

Vt = Volume of titrant used, mL 

V tb = Volume of titrant used for blank, mL 

V = Volume of water vapor at standard conditions , scf 
wstd 

y = Dry gas meter calibration factor, dimensionless 

8 = Total sampling time, minutes 

NOTE: Standard conditions = 68°F and 29.92 in.Hg 

Gencric.app(LaserJct mfNOM/sm 
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@ INTERNAnONAL 
TECHNOLOGY 
CORPORATION IT AIR QUALITY SERVICES 

EMISSION TEST REPORT 

FIELD DATA 

vali dated 8 /3 /94 

Plant: Seneca Army Depot 
Sampling location: KIin Stack 

Date : 11/2/94 
Run number: S-HCl-1 

Test time (start-stop): 2018-2136 

Sample type: HCI/Part. 
Bar. press. (in . Hg): 29.02 

Static press. (in . H20) : -0.40 
Filter number(s) : 9410092 

Stack dia. or width (in .): 42.00 
Pilot tube coeff.: 0.84 

Total H2O collected (ml) : 431.5 
% 02 by volume (dry): 12.0 

Sample 
time 
min 

Start 0.0 

Stop 60.0 

60.0 

Gas meter 
reading 
cu. ft. 

Initial: 111 .221 

Final: 150.126 

38 .905 

MS Generic S25pt-validated3.01 

Velocity 
head 
c.P 

In. H2O 
0 . 180 
0 . 180 
0 .800 
0 .550 
0 .610 
0 .690 
0 . 130 
0 . 180 
0.190 

0 .210 
0.220 
0 .240 

0.348 

Volume correction (cu . ft.) : 0.000 
Meter calibration factor : 1.000 

Data interval (min .): 5.0 
Nozzle dia . (in .) : 0.413 

Stack length (if rectangular) (in .): 

Orifice drop 

Number of traverse points : 1 2 
% CO2 by volume (dry) : 5.5 

% CO by volume (dry) : 0.0 

actual Stack Dry gas meter 
c. H Temp. temp. ( ° F) 

In. H20 OF Inlet outlet 
0 97 1437 50 56 

0 .97 14 14 50 55 

4 .00 1430 52 56 

2.90 1451 58 56 

3 .40 1417 60 56 
3 .80 1409 62 56 

0. 71 1426 56 56 

0 .97 1449 56 56 

.00 1446 58 56 

.10 1435 60 56 

.20 1436 62 56 

.30 1462 64 56 

1.86 1434 57 56 

A-12 
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[l] INTERNATIONAL 
TECHNOLOGY 
CORPORATION IT AIR QUALITY SERVICES 

EMISSION TEST REPORT 

FIELD DATA 

validated 8 /3/94 

Plant: Seneca Army Depot 
Sampling location: KIin Stack 

Date : 1 1 / 3 / 9 4 
Run number: S-HCl-2 

Test time (start-stop): 1151-1347 

Sample type: HCI/Part . 
Bar. press. (in . Hg): 29.60 

Static press. (in . H20): -0.40 
Filter number(s) : 9410086 

Stack dia. or width (in .): 42.00 
Pilot tube coeff.: 0.84 

Total H2O collected (ml) : 205 .9 
% 02 by volume (dry): 12.5 

Sample 
time 
min 

Start 0 .0 

Stop 60.0 

60.0 

Gas meter 
reading 
cu. ft. 

Initial : 111 .593 

Final: 130.874 

19.281 

MS Generic S25pt-valldated3.01 

Velocity 
head 

Ci p 

In. H20 
0.020 
0.020 
0 .030 
0 .030 
0.030 
0 .030 
0 .120 
0 .180 
0 .170 
0 . 190 
0 .030 
0 .030 

0.073 

Volume correction (cu . ft .) : 0. 000 
Meter calibration factor : 0.973 

Data interval (min .): 5 .0 
Nozzle dia. (in.): 0 . 413 

Stack length (if rectangular) (in .) : 0.00 
Number of traverse points: 1 2 

% CO2 by volume (dry) : 4 . 5 
% CO by volume (dry) : 0.0 

Orifice drop 
actual 

tiH 
Stack Dry gas meter 

in . H20 
0 . 18 
0 . 18 
0 . 16 
0 . 11 
0 . 11 
0 . 11 
0.46 
0 .69 
0 .65 
0 . 72 
0.11 
0 . 11 

0 .30 

A-13 

Temp. 
OF 

13 80 
1420 
1436 
1409 
1413 
1393 
1414 
1409 
1407 
1423 
1428 
1432 

1414 

temp . (°F) 
inlet outlet 

67 67 
68 67 
65 65 
65 64 
65 65 
66 66 
68 68 
69 68 
69 68 
70 68 
7 1 69 
72 69 

68 67 

page 2 11 /21/9.ol , 11 :19 



IT AIR QUALITY SERVICES 

EMISSION TEST REPORT 

FIELD DATA 

validated 8/ 3/94 

Plant : Seneca Army Depot 
Sampling location : KIin Stack 

Date : 1 1 / 3 / 9 4 
Run number: S-HCl-3 

Test time (start-stop) : 1640-1752 

Sample type: HCI/Part. 
Bar. press. (in. Hg) : 29.60 

Static press. (in . H20): -0 . 40 
Filter number(s) : 9410076 

Stack dia. or width (in.): 42.00 
Pitot tube coeff.: 0.84 

Total H20 collected (ml): 440.2 
% 02 by volume (dry): 12.0 

Sample Gas meter 
time reading 

ft. 

Stop 60.0 Final : 177.120 

60 . 0 45 .551 

MS Generic S25ot-validated3.01 

Velocity 
head 
n P 

in . H20 
0.720 
0 .760 

0 .760 
0.640 

0 .360 

0 .490 

0 .830 
0 .840 
0 .900 

0 .760 

0 .520 

0.460 

0.670 

Volume correction (cu . tt .): 0.000 
Meter calibration factor: 0. 973 

Data interval (min.): 5.0 
Nozzle dia. (in .): 0.365 

Stack length (if rectangular) (in .): 0.00 
Number of traverse points: 1 2 

% CO2 by volume (dry) : 5.0 
% CO by volume (dry) : 0.0 

Orifice drop 
actual Stack Dry gas meter 

t. H Temp. temp. ( °F) 
in . H20 OF inlet outlet 

1.70 1377 64 64 

.80 1394 64 64 

.80 1383 63 63 

.60 1370 64 63 

0 .87 1362 66 63 

1.20 1362 67 64 

2.00 1408 68 64 

2.00 1399 67 64 
2.20 1388 68 64 
1.80 1374 68 64 

1 .30 1377 69 65 

1. 10 1450 70 65 

1 .61 1387 67 64 

A-14 
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rn IN'TERNTECHN ATIONAL 
OLOGY 

CORPORATION IT AIR QUALITY SERVICES 

EMISSION TEST REPORT 

TEST RES UL TS 

Plant : Seneca Army Depot 

Sampling location : Kiln Stack 
Test date(s) : 11 /2/94 

0 Net time of test (min) ........ .. ................. ...... ... ............................ ......... ... . 

NP t-..lmber of sampling points ..... .. ....... ....... ..... .... ..... ........ ................. .... .. . 

Y Meter calibration factor .......... .... .. .. .. ...... ....... .... .. ..... ... ... .. ... .... ....... .. .... . 

On Sampling noule diameter (in) ......... ... ............................................... .. . 

Cp 

Vm 

Tm 

Vmstd 

Vic 

Vwstd 

Bws 

Fmd 

%CO2 

%02 

Md 

Ms 

Psi 

Ps 

Ts 

Vh 

Vs 

As 

as 
Qsstd 

ISO 

Pilot tube coefficient ......... ....... ...................... ... ...... ..... .... ....... .. ......... .. 

Average orifice pressure drop (in . H20) 

Volume of dry gas sampled ...... .......... . 
at meter conditions (cu . ft .) 

Average gas meter temperature (°F) 

Volume of dry gas sampled 

at standard conditions (sci) 

Total H20 collected in impingers 
and silica gel (ml) 

Volume of water vapor at ........ .. .. .. ........ ..... .... ..... .... ... ..... ..... ........... . 

standard conditions (set) 

Percent moisture by volume, as measured ...... ..... .... ......... ........ ... ..... . 
Percent moisture by volume, at saturation .... .... ........ .. ......... . 
Percent moisture value used in calculations ............ ... .. ...... . . 

Mole fraction of dry gas .......... .. ...... ....... .. .... ..... ... . 

Percent CO2 by volume (dry) ........... ......... .. . . 

Percent 02 by volume (dry) ........ .......... ..... .. . 

Percent CO by volume (dry) 

Percent N2 by volume (dry) .. .... ............ ...... ... .... ... .. ...... .......... ... .. ........ . 

Molecular weight - dry stack gas ...... ..... .. .......... ... ......... ... ... ..... .. ..... .. . 

Molecular weight - stack gas ....... .... ... ... .. ................... ... ........... .. ....... . 

Barometric pressure (in. Hg) ... ...... ............. ............. ............ ...... ... ...... .. . 

Static pressure of stack gas (in. H20) . 

Stack pressure - absolute (in. Hg) .......... ........ ... ....... .. .... ... ... ... .. ... ...... . 

Average stack gas temperab.Jre (°F) .. ..................... ... ... ............. ... ... .. . 

Average square root of velocity head (i n. H20) ...... ........ ..... ....... .. .... . 

Average stack gas velocity (feet/sec.) 

Stack area (sq. in .) ...... .... .. .. ... ............... . . 

Actual stack flow rate (acfm) ............ ... ... ................. ........ .. ... ... .. ..... ... . 

Stack flow rate - dry (scfm) ...... ........ .... ...... ..... ... ................... .... .... .... .. 

Percent isokinetic ... ..... ... .. ... ..................... ...... ... ...... .. 

A-15 

MS Generic S25pt•validated3 .01 

S-HCl-1 

60 .0 

12 

1.000 

0.413 

0 .84 

1 .86 

38.905 

56 .6 

38 .747 

431.5 

20 .311 

34 .39 

100.00 

34 .39 

0 .656 

5 .5 

12.0 

0 .0 

82 .5 

29 .36 

25.45 

29 02 

-0.40 

28 .99 

1434 .3 

0 .5612 

64 .57 

1385 .4 

37,274 

6,604 

101 .1 

11/3/94 

Run Numbers 
S·HCl-2 

60 .0 

12 

0 .973 

0.413 

0 .84 

0.30 

19 .281 

67 .5 

18 .593 

205 .9 

9.692 

34 .27 

100 .00 

34.27 

0 .657 

4 .5 

12.5 

0 .0 

83 .0 

29.22 

25.38 

29.60 

-0.40 

29.57 

1413 .7 

0 .2451 

27 .81 

1385 .4 

16,054 

2 ,939 

109 .1 

11 /3/94 

S-HCl-3 

60 .0 

12 

0 .973 

0 .365 

0 .84 

1.61 

45. 551 

65 .2 

44 .257 

440.2 

2 0 . 720 

31 .89 

100 .00 

31.89 

0 .681 

5 .0 

12.0 

0 .0 

83 .0 

29.28 

25.68 

29 .60 

-0.40 

29.57 

1387.0 

0 .8116 

90 .89 

1385 .4 

52 ,469 

10 ,097 

96 .7 

page 4 

validated 8/3/94 

3-Run 
AVERAGE 

1.3 

34 .58 

63.1 

33 . 87 

359.2 

16.91 

33.52 
100 .00 
33.52 

0.665 

5.0 

12.2 

0 . 0 

82.8 

29.29 

25.50 

29.41 

-0.40 

29.38 

1411.7 

0.5393 

61.09 

1385.4 

...a.-6,266 

--6,647 

102.3 
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[D INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Plant : Seneca Army Depot 
Sampling location : Kiln Stack 

IT AIR QUALITY SERVICES 

EMISSION TEST REPORT 

TEST RES UL TS 

Test date(s) : 11/2/94 

validated 8/3/94 

11/3/94 11/3/94 

Run Numbers 
S-HCl-1 S-HCl-2 S-HCl-3 

3-Run 
AVERAGE 

Mass of pollutant 157.3 92.7 174 .2 
If below detection limits , re lace 0 with 1. 0 0 0 A,.;eMv 

Mn FIiterabie particulate Mass mg 157 .3 92 .7 174 .2 /J.,J,J j 
lr-3 

Cs Concentration gr/dscf 6 .264E-02 6 .073E-02 .~,,7 
Cs-7%02 Concentration @ 7% 02 gr/dscf 9 . 744E-02 9.448E-02 O,v'f(;, 
Pmr Emission rate lb/h ~ S':96? (; , 

5.256E+00 S-Sb 

Mass of pollutant 22 .0 23. 0 \ 
If below detection limits . re lace 0 with 1. 0 

Mn HCI Mass mg 22 .0 

_____ ;___.;..::_:_.;..;;..ccc.=..=----=._.;.;_;.;.c;___..:..;_ _ _;. _________ o __ ~ __ ~ (ll,0 . 
23 .0 

PPMv MN= 36 .47 Concentration PPMv 1.322E+01 1.210E+01 / 3 
Cs Concentration gr /dscf 8 . 761 E-03 B.019E-03 o,c .:., t,t7 

Pmr Emission rate l b / h ~ cf) 
O, 'I~'; 

-01 6.9 40E-01 

;z.., J ,.J ).___ 

) p, ~ T ? Ir' .. > ' 
11~117i; ,'' /2-,vrJ :;.._ Jc, O -v.//f-7'</<- l,.J / 

yo iO 

f ?,.,r,,,..; > I/ e fl;) &lJ 

FWW.S /,..J i,' /tv1P -

( HN ) ;1-d.. -r ,12.u,.i~ /-;> 3' ~ "'-5::) 

A~r~) /@ 
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[D INTERNATIONAL 
TECHNOLOGY 
CORPORATION IT AIR QUALITY SERVICES 

EMISSION TEST REPORT 

FIELD DATA 

valid ated 8/3/94 

Plant : Seneca Army Depot 
Sampling location : KIin Stack 

Date : 11 /4/94 
Run number : S-MM5-1 

Test time (start-stop) : 1203-1315 

Sample type : MM5-Semlvol. 
Bar. press. (in . Hg) : 29.55 

Static press. (in. H20) : -0.40 
Filter number(s) : NA 

Stack dia. or width (in .): 42.00 
Pilot tube coeff.: 0.84 

Total H2O collected (ml) : 344.6 
% 02 by volume (dry): 12.2 

Sample 
time 

Stop 60.0 Final : 219 .942 

60.0 42.310 

MS Generic $25pt-validated3.02 

Velocity 
head 
6 P 

in. H20 

0 .850 
0 .870 
0 .920 
0 .770 
0 .420 
0 .370 
0 .750 
0 .900 
0 .950 
0 .800 
0 .490 
0 .360 

0 . 704 

Volume correction (cu. ft.) : 0.000 
Meter calibration factor : 0.973 

Data interval (min .): 5.0 
Nozzle dia. (in.) : 0. 413 

Stack length (if rectangular) (in.) : 

Orifice drop 

Number of traverse points: 1 2 
% CO2 by volume (dry) : 5.0 

% CO by volume (dry): 0.0 

actual Stack Dry gas meter 
6 H Temp. temp. ( °F) 

in . H20 OF inlet outlet 
1.50 13 86 80 79 

1.50 1388 82 80 

1.40 1408 82 80 

1.40 1387 83 80 

1.40 1318 84 80 

1.50 1168 85 81 

1.30 1425 84 82 

1.30 1489 84 82 

.30 14 71 85 82 

.30 1415 86 83 

.30 1373 87 83 

1.30 1340 87 83 

1 .38 1381 84 81 

A-17 
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IT AIR QUALITY SERVICES 

EMISSION TEST REPORT 

FIELD DATA 

v a lidated 8/3/94 

Plant: Seneca Army Depot 
Sampling location : KIin Stack 

Date : 11 /4/94 
Run number: S-MM5-2 

Test time (start-stop) : 1401-1509 

Sample type : MM5-Semlvol. 
Bar. press. (in . Hg): 29.55 

Static press. (in . H20): -0.40 
Filter number(s): NA 

Stack dia. or width (in .): 42.00 
Pitot tube coeff. : 0.84 

Total H2O collected (ml): 271. 7 
% 02 by volume (dry): 12.2 

Sample 
time 
min 

Start 0.0 

Stop 60.0 

60.0 

Gas meter 
reading 
cu. ft. 

Initial : 220 .617 

Final : 261 .926 

41.309 

MS Generic S25pt-validated3.02 

Velocity 
head 
Ii p 

In. H2O 
0. 900 
1.000 
1 000 
0.850 
0.600 
0.570 
0.890 
0 .970 
0 .850 
0 .560 
0 .470 
0 .470 

0. 761 

Volume correction (cu. ft.) : 0.000 
Meter calibration factor : 0.973 

Data interval (min .): 5.0 
Nozzle dia. (in.): 0.379 

Stack length (if rectangular) (in.) : 0.00 
Number of traverse points : 1 2 

% CO2 by volume (dry) : 5.0 
% CO by volume (dry): 0.0 

Orifice drop 
actual Stack Dry gas meter 

t. H Temp. temp. ( ° F) 
in. H2O OF inlet outlet 

.30 1410 8 1 81 

.30 1408 8 1 80 

.30 1400 81 80 

.30 1400 81 80 

.30 1391 81 80 

.30 1393 81 80 

.30 1408 80 79 

.30 1413 80 79 
1 .20 1419 81 79 

1.20 1404 81 79 

1.20 1394 81 79 

1.20 1380 81 80 

1.27 1402 81 80 

A-18 
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~ ~6°~AL u.J CORPORAI'ION IT AIR QUALITY SERVICES 

EMISSION TEST REPORT 

FIELD DATA 

vali dated 8/3/94 

Plant : Seneca Army Depot 
Sampling location : KIin Stack 

Date : 1 1 / 4 / 9 4 
Run number: S-M M 5-3 

Test time (start-stop) : 1553-1659 

Sample type: MM5-Semlvol. 
Bar. press. (in . Hg) : 29.55 

Static press. (in . H20): -0.40 
Filter number(s): NA 

Stack dia. or width (in .): 42.00 
Pilot tube coeff.: 0.84 

Total H2O collected (ml): 398.1 
% 02 by volume (dry) : 12.2 

Sample 
time 
min 

Start 0.0 

Slop 60.0 

60.0 

Final : 

MS Generic S25pt-validated3.02 

Gas meter 
reading 
cu. ft. 

310 .327 

47.037 

Velocity 
head 

!'.>. p 

In. H20 
0 .870 

0. 930 

0 .950 
0 .770 

0 .420 

0.700 
0 .810 
0 .930 

0 .960 

0 .770 

0 .560 
0 . 750 

0. 785 

Volume correction (cu . ft.): 0.000 
Meter calibration factor : 0. 973 

Data interval (min.): 5.0 
Nozzle dia. (in .): 0.381 

Stack length (ii rectangular) (in .): 0.00 
Number of traverse points : 1 2 

% CO2 by volume (dry) : 5.0 
% CO by volume (dry): 0 . 0 

Orifice drop 
actual Stack Dry gas meter 

6 H Temp. temp. ( °F) 
In. H20 OF Inlet outlet 

2. 00 1391 77 77 

.90 1396 77 76 

.90 1401 77 76 

.90 1384 77 76 

.30 1230 77 76 

.80 1375 77 75 

.70 1394 77 75 

1.70 1407 77 75 

. 70 1409 77 75 

.40 1394 77 75 

.60 1346 77 75 

.50 1390 77 75 

1. 70 1376 77 76 
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@ INTERNATIONAL 
TECHNOLOGY 
CORPORAl'ION IT AIR QUALITY SERVICES 

EMISSION TEST REPORT 

TEST RESULTS 

Plant: Seneca Army Depot 
Sampling location: KIin Stack 

Test date(s) : 11/4/94 

0 

NP 

y 

On 

Cp 

t.H 

Vm 

Tm 

Net time of test (min) ..................... ....... ............. ..... .. .. ........ ... ..... ........ .. . 

~mber of sampling points .. .................... ......... .................... .. ..... ........ .. 

Meter calibration factor ..................... .. .......... ............... ................... .... .. 

Sampling nozzle diameter (in) ... .... ... .. ...... ... .. ... ........ ...... .. ...... ........... .. . 

Pilot tube coefficient .. .... ........ .. ... ...... .. ..... .. .... .... .. .. ..... ............ ... ... .... .... . 

Average orifice pressure drop (in. H20) .. .. ...... .... ....... ........................ . 

Volume of dry gas sampled .. .. .. .... ....... .. .... .... .... .. ...... ....... ............ .. .... . 
at meter conditions (cu . ft .) 

Average gas meter temperature (°F) ................ . 

Vmstd Volumeofdrygassampled ...... 
at standard conditions (set) 

Vic 

Vwstd 

Bws 

Fmd 

%CO2 

%02 

Md 

Ms 

Pbar 

Psi 

Ps 

Ts 

Vh 

Vs 

As 

as 

Qsstd 

ISO 

Total H20 collected in impingers ................ .. ... .. .... ...... ......... . .. 
and silica gel (ml) 

Volume of water vapor at ................ .. 
standard conditions (set) 

Percent moisture by volume, as measured ..... .. ....... .......... ...... .. ....... .. 
Percent moisture by volume, at saturation .... ........ .... ... ... .. ...... .... ... .. .. 
Percent moisture value used in calculations .. .................... .. .... ......... . 

Mole fraction of dry gas .. .. .................. .. ............ .. ............... ........... ........ . 

Percent CO2 by volume (dry) ............. ... ............ .. 

Percent 02 by volume (dry) ...... .... .. 

Percent CO by volume (dry) ........ .. .... .. 

Percent N2 by volume (dry) ... ................ .... ...... .... ............. ..................... . 

Molecular weight - dry stack gas .. .. .... .... ...... .. .. .......... .... .. ........ .. .. ...... . 

Molecular weight - stack gas ........ ..... ................... .... ........ ...... ....... ..... . 

Barometric pressure (in. Hg) .......... ... ..... ......... ........... ... .................. ..... . 

Static pressure of stack gas (in. H20) ...... .................................. ...... .. 

Stack pressure - absolute (in. Hg) ......... ..... ...... ................................... . 

Average stack gas temperatu re (°F) 

Average square root of velocity head (in . H20) ...... .............. .... .. 

Average stack gas velocity (feet/sec.) ..... ........... .................... .. 

Stack area (sq. in.) .. .. .......................... .. 

Actual stack flow rate (acfm) ........... .... .......... .. .......... ...... ............. .... .. 

Stack flow rate - dry (scfm) .... ..................... .. .. .. .... ........ ...... .. ...... ..... ... . 

Percent isokinetic .......... ....... ............ .... .. . 

A-20 

MS Generic S2Sp1-valida1ed3.02 

S-MM5-1 

60.0 

1 2 

0 .973 

0 .413 

0 .84 

1.38 

42 .310 

82 .7 

39 .695 

344 .6 

16.220 

29 .01 

100 .00 
29 .01 

0 .710 

5 .0 

12.2 

0 .0 

82 .8 

29 .29 

26.01 

29.55 

-0 .40 

29 .52 

1380 .7 

0 .8276 

92 .01 

1385 .4 

53 , 117 

10 ,6 72 

64 .1 

validated 8/3/94 

11/4/94 11/4 / 94 

Run Numbers 3-Run 
S-MM5-2 S-MM5-3 AVERAGE 

60 .0 60.0 

12 12 

0 .973 0 .973 

0.379 0 .381 

0 .84 0 .84 

1.27 1. 70 1.4 

41.309 4 7.037 43 .55 

80.3 76 .3 79. 7 

38. 9 19 44 .694 41.10 

271 .7 398 . 1 338 . 1 

12 .789 18 .739 15.92 

24 . 73 29 .54 27.76 
100 .00 100 .00 100. 00 
24 .73 29 .54 27.76 

0 .753 0 705 0 .722 

5.0 5 .0 5.0 

12.2 12.2 12 .2 

0 .0 0 .0 0.0 

82 .8 82.8 82.8 

29 .29 29 .29 29.29 

26 .50 25 .95 26.15 

29 .55 29 .. 55 29 .55 

- 0 .40 -0 .40 -0.40 

29 .52 29 .52 29.52 

1401.7 1376 .4 1386 .3 

0.8642 0 .8808 0.8575 

95 .74 97.93 95.23 

1385.4 1385 .4 1385.4 

55,267 56,532 54,972 

11 ,640 11,2 99 11,204 

68.4 80 . 1 70.9 
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APPENDIX B 

FIELD DATA 

- Field Logs and Pretest Checks 
- Particulate/HCI 
- Volatiles 
- Semivolatiles 
- Chain of Custody 
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TALk.ed fo J-.Ar. l<vshit1J-he ,11-n>l)I/ JiKi. vs fo 30 to G.1AJc.,· , 
(,.e,t fleeJeJ t'Sllif M!II -f- ( N! -fvr,v' , 

1 Jf' co.II~/ cjJt>-..i'M f T ;,,, .fe,rA-fd h,'-1 rrf" fVJ,-., /?1.1sh,,.,y s 
des,·re to TesT, fV111. Rv;-1,,_~y ~; ii 12~// J:P. ~+e,,, 1,,·~ 

M ~ e f/ ,1J I.,) ; -H, o-f-t, us. (_~ t -rt ',( t) t \ e.. t o-,\ \ ) S:-s /~·c:. 15 To 6 e 

f/llV£ OocJC- t..Je-'111er c#./( 'J; P, <!_ ~e~I 
I c--

< t:J /J ,). cl 1<7, LJ, Ot:'c~·,is,/Jr #-,, V' I'.? 
/lo/ J I\,.., • ~ J. K. ha.ve -f~/ ke. r,s, TP. ..r11ser-f-s 
JI S'D C,tJt...i£{) ;T;r, 
C-UT-o,.Cr £St ve F,,-,/ ·dtK ,,-,,e1£A-1,,,1f'iz !!-9~rd le--~ 

!!J ¢¼ 5 3 

6}C { l\,W_. 

VISITORS ON SITE: 

WEATHER CONDITIONS : 

/-/ti/( I/ CoOL, 

SIGNATURE 

te r1 t se f-- vf' r n;;)u r P. r I?£ f', 

D1r<ECT1ol'JS ttotej 1-o .si'fe 
R+ 5 -J.,.o e~" -t To Cl bit >" ·-t-L-, to 
33G £.,_5f -to qc;5 fo >c:,1ec-\ /Jr,.,,,y Def'oi"' 

CHANGES FROM PLANS AND SPECIFICATIONS, AND 
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS. 

IMPORTANT TELEPHONE CALLS: 

J.?. :Z-7AQS say.5 tel/ s-1 '-l-e -1-h~y 
1,..1,j/ J,~ve to pr-era.re St:>..ck fo l?ree/i 
/YI DNu ('t,..,; I , 

I< lJ rT/J 

327 A- 7-86 
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FIELD ACTIVITY DAILY LOG 

<,:, 
0 
..J 

► ..J 

~ 

DATE 

NO . 

SHEET 

JO !XS 9 'I 
·7_ 

{ OF I 

PROJECT NAME SenPO• /11'Mv /1.,~j I PROJECT No. s;1;i_co -oo.S 
FIELD ACTIVITY SUBJECT: :J..,,./ O.:i.>1 01') - 5, ·+I' 
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS : 

OJ c / ({W iv1ee,I I/ /(?Avt her-kl t/) -o65D 

Tllll ti-/JTE .>'a..-fe+y @0730 0111 s/-le, 

t~lkecl -lo lfo/.,t'/-f lfvsh,V 
µe w<>vlcl /,'k,1 -lo 5ee M,,,,0,,-.4'.,,·1 ~£_v1y/'l,,le/lT" A,/',,.11./e on 

5,'+e I bf /1').s-fAller/ q_,/#oi1_3h . J-t a. 1 rPa,,y'5 f-ha...-r rJ1J 

-fest-,•~ ~; iJ . OC c th" Th.' S W <? R k . 

/-le w~..,1IJ {,Ke -for t/.5 -fo IPAvt ~II e2v1,IVl~,,,,r poss;aiile 
O/'J -.5 :+e 

1 
) o +Ju:,. -f hf' Cu vi«/ Cefi 1/ . v.5:> 'l,Jhe,-, rpo...1/ 1 

i.,.jf CDl/)d I e /'f,:,,.dl 0(1 5!,io.lt no-t,e-e.., 
O<ooo CAL.L..eY) 7roHf\J p~ot+flSJ<IJ 

He o..9rtt.!> To c,..Yl e-xlet,'"r- ..,_;;/I /Jc, ~,~,jh-,-
COV\ ti,, 1"'ef-f ....,k o,r po:;s~61y \,,JeeK. o--f-k,,,., 

o" to TIIJ.J<.£0 -f o ,Mr £..;_:;J,,~ - ~Q 5-t/cl fl,.:,.. -f" / f ~~y /1 o-t do 'T() t,~ i/(. 
v S · coi.., (:' h~c k. - l.,,v" , JI ~ ,·s c.. ,.n s v, fl, J. r', 

/01./ S C/Jll T.f. C/nc,·, fA-/-- C-llr1E lU'J-tv 

/tlf. /lv5h,·r13 ~ Oe>vJ \,,ve..hr,e.,,r 1,.Jex,n-f to Pt" rp.,_,Ji' fv 7es.-f-

5ET ~'P CL.fA,.J- 1JP !I, c/JLrt3f2/JT1orV ffRE,q. 

VISITORS ON SITE: 

WEATHER CONDITIONS: 

IT PERSONNEL ON SITE· 6)C ~ \,J 
A 

SIGNATURE Q}CJ'.-1':L ( _(11(} 
V 

CHANGES FROM PLANS AND SPECIFICATIONS. AND 
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS. 
st-;11 ~wo...;+.·,,,j -C·n...,/ dec ,-S io,i Orv 

c1zJ:.w 510..y,..,~ o~ le(i_,v ,..,,J 

IMPORTANT TELEPHONE CALLS : 

Ty ~ c1wc 1 

DATE: /0-2 S,..l?'-f 
B-3 327A -7-86 



8 DATE lo 
..J 

> NO. (]] 
INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

~ ~_.______,_ _ _._.,,,.__-I 

c SHEET / FIELD ACTIVITY DAILY LOG 

FIELDACTIVITYSUBJECT: rn{)/VDf?.,4/l I.-1d~ll,,,:f,·0 111 3 Se't"-1.,)p 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS : 

{) C 4" BCr Mt e' f ~ ii CJ fe I e? ob( 5 
Jc,.,.,J{'o{ MC>",:,Vf1..1° i 01'\-fc blut f"-.Y! I j"'-V~ ;,,;/,,le va.n Ke>_J,".5' ro l<lJ 

o<:'~d Sir iii rouj~ ~de 
tr>..,· 1 J"'- t{_ s~feT( r-1-fj, _ o7'30 
/3l?J"'-"' r,,iO>'lt>f'",,_; ;,1-t,,._/lc..f-,'o,i 

Be~ !X. a11 t,. "' i " t, e I' . 
l I 1 o covv.,, (efc.•I M~,,,o,,->--' I ref - v_? 
rORTs 5-t;/f r)fcJ -to htJ--VC So ~e /,rie:/' re,v,ovt!J-io(d 
fVl I'. R v s. h ; Yl 3 - A e w ,· I I Ji a. v ~ J t:> Y) -e:_ 

l.,(7()1·\S l; K'. {' Y'v\Ov-. d ~7 VJ ;u tt --te51' d~y Or TUiz5DfJr 
/Joo Cotv1!'le+e/ sc--f-v,P 

r 

o -f-f 5 , re C/NC/ 

VISITORS ON SITE: 

WEATHER CONDITIONS : 

IT PERSOl'JNEL ON SITE· 6) (__ ~ fr 

CHANGES FROM PLANS AND SPECIFICATIONS, AND 
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS. 

IMPORTANT TELEPHONE CALLS : 

Jl, C!NC I 

SIGNATURE (f} ~ ~OJ}j' DATE: / 0 -,:?. (; -1. 'f 
V I H-4 327A-7-86 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATIO~ 

8 
..J 

► ..J 

DATE 

NO . 
JO ;;z.., "1'1 

t.f 

FIELD ACTIVITY DAILY LOG 
< SHEET )_ OF ,:2 0 

PROJECT NAME 5et?C'.'.c.o., ,or PROJECT NO. _s'/y ~00-0C> $ 

FIELD ACTIVITY SUBJECT: 0 
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS : 

Te$ r,·,,, J tVf 5<?,HC IJ., ,I;,,.., y 0f'JJOT I /?0,..,,1,1/i/.s I /l)y' / 7?,,, 7a l/1..,/t"~ 

Sc.. "1 e J.,j I e cl -f' o v- I I - / - 9 'I ,v / / / ,6 e c o ,1 Ju c ft' ,,I vs I r1} a... 

;,·++ -to ,...~•~t' ~.>..i,,v,p /,· ,,..,3 +-,..a;vtS' T'c; MOl"'l~,"a1ls c,. ),-,.o,.dy //} 

fl~ce, l3y rl~ c ,·,,.J ..< ",x;.i ".x'I' 6oa.,/.s on (" ;
0

fht'Y ~,,·.,tt' o-f 7h(' 

b.,,_:, krt 
I 

ihf !,f-f orc~,·c,.,,ie;,- ..,._, ,· ;; tt> a 6/t' f"CJ c.t:t..,elvJly ,,.,,._,..s.e 
the fl',:,.., ·ns To -the ?v-10 ,1,:,,0...;I a../Jcl Thf"n / Dwt",,. -/"he ,,-,Ja,_7f'o,,,.n, 

sl,3iitly, ,,L11 rl,, ·s ._,"'-I, iw<"., Tr.::i.,ns co,.1/cl bt? ,,.,h-1 s, .,ut,1/f.:>-neovsly 

.'.A.-S /o,1} a..,.J· Th(' ope-,r~Tc/ 1 .5 ext/('1>-1c-!y c:1.ref'-'/ c,_.,,T ,Pt?,'T ch~,,_j~, 

T;,~ !"'1e tu 60/f>~ \..,,I, I/ 6e1 J)lacc-c/ if 3rc.,,,,,,/ /Pvt! / nl!'a;" 

-tt,e sra.c.k .,._,,,,-fj, ~?1'' 0 ,,/.,.,,,:,.-/-c-1y· 7or-r o✓ v,..,,o,'/,·<-•.J.I a.71.,.c.M-fo 

-rhe /,It', /\)DTE: fill rest,,13 />'11.,1.)f 6e 

0 

llfte: b.; r 11u 

VISITORS ON SITE: 

WEATHER CONDITIONS: 

IT PERSONNEL ON SITE· 

SIGNATURE (j7 

' I 
cci,i:lvc fe .-1 : .., It' ve i C 

f'l(Tel.: 
,v oT OillU.nY 

(;.V,-:Jl:;i? .. , ;=, 
CHANGES FROM PLANS AND SPECIFICATIONS, AND 
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS. 

IMPORTANT TELEPHONE CALLS : 

327 A·7·86 
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FIELD ACTIVITY DAILY LOG 

8 
..J 

>-
..J 

< 
C 

DATE 

NO . 

SHEET 

/0 31 ., '1 

< -
I OF I 

J PROJECT No.s,.,-ioo -oo.sooooo 

FIELD ACTIVITY SUBJECT: 1 ,. .. ~I!;\ 
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS: 

G,-..," bl.oJ 

'-~"4.,J c:.. 13 ~t-1-i ... ,J.. e...- 11.. ,s -o ... 

.S+or :e lt/oo +o c..,..// .JP .. c,L,~c.k. ; f ..,.,,1 ,-""+o "'"" pl.,"'+. .5-f;J/ 
r "' "' ~, .,., .,;. c ~ o -J ; ~ J -{-o ...J P , Co .._ ·-k-,, .., (.. J .-; .., t.-

VISITORS ON SITE: 

No ... <-

WEATHER CONDITIONS: 

C/o..,J7 , ,,...,-,.,1 z.s-0° 

/0 IS' P.M. 

CHANGES FROM PLANS AND SPECIFICATIONS, AND 
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS. 

IMPORTANT TELEPHONE CALLS: 

c_ I J +o .JP 

IT PERSONNEL ON SITE· ~,. __ J~ I\ I\ /- I 
10 ., l,.l,,_,.,.., JJef-""1Po 

SIGNATURE 5~- _A J~ ~ 
tl-b 327A -7-86 
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FIELD ACTIVITY DAILY LOG 

'-' 0 
..J 

► ..J 

< 
0 

DATE 

NO. 

SHEET 

II I '1 '1 

& 
J OF I 

PROJECT NAME L_, 
11 ; t- , f-.;,._.., ~, ~ ~,.,,,..... llt' o I PROJECT No._,-, c; ioo _ 00:,-oocoo 

FIELD ACTIVITY SUBJECT : ,- · ~, · ' -,,:_ I -c::;;--..,, ,..... ft,...,.., ..... .,. 
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS : 

06/!:J- Mr~+ ,_,JD,-u··a .. .- )e#t"''- "'h,. f /., .. _-t 
0700 4 .. ,.~.,<,, .- ~j,,o_, ~~""'"" Ot".Co.~c. *;+-<-
0730 Tr;..SM -"/ /3.b 6e'jt'"" r- cirr?IAJ 

We ... ~e..- r--,;.,,,.,_, -c~..,s i':., Jefc..7 1 fro~/e-. -f,,,.J,-"j ~o; f (_,..,J) ..J... k.:/.,.. 

tfJ J,+~:"' {;d / eof hf'?-, k., ..f--., ..- Ml--!~ r c,, ..,,,,, ; t-/-1' v J I'~ ~J f +-.·,.,, S {o~ -f .-,J: :J 

DD .. J: 

- R .. 6.- .. t tC,~:.,j ...... ,,....,+, _1p_,~+~.-.... J J • .,c... 

JSoo 5.,,-, t '•'f +., --J-,7 ~ +o+- . 
1600 Go '-'f -J.- 0 si--.~k +o J~+ v.ef"c.:+7 - f(_, ... + /,Jro,t, ),..,..,..,! 

VISITORS ON SITE: 

WEATHER CONDITIONS : 

fw..~.,..., clovJ7 ~-vo 

CHANGES FROM PLANS AND SPECIFICATIONS, AND 
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS. 

No -f,,,-J,:,J Jo,.~ 

IMPORTANT TELEPHONE CALLS : 

IT PERSONNEL ON SITE· {3 G, .. _ I, . ~ .. .,.,.._ D..- l=-~
0 

SIGNATURE 6~ .11 /,. ~ DATE: 11),)',i.j 
.lj-/ 327 A -7 -86 
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..J 

► ..J 

DATE 

NO. 

I I z C,<./ 

1 
FIELD ACTIVITY DAILY LOG 

< SHEET I OF I 0 

PROJECTNAME ..5.--.e,-. ft,.--., ~,. 00+ I PROJECT No.s,c, zoo ... o~>OO()oo 
FIELD ACTIVITY SUBJECT: C - · -r .I• ~~,.,'>, • ...._ ,~,,-, .... """\. 
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS :-

he~+ e- 061!:J-

01.30 TG, :>n 

j,,.;v<.., 4-o f l ... -t 
- P1 ...... -t do.,.,, .... 

~ 0700 

s .... : t vp .._"', .. A,.,.,.. 6 z (e,.,i .... 'f,;._ "l ...... e') +., J~+ ,.~ ... 11 +., + ... >--t-..., c~e,k "c•·f· 
~0?00 -/000 

C...ll --.J.o ·.l P /0/5" _.. ,+ .. --!..,> ~e,.,-+
,4.....,."': f- ...... t() ... J .,.,.. k; I.,,, ~+ .... i.,$ 

L ..., .... ._h II oo -1zoo 

Ge+.,.,., .,......, ... J, ,...r .... dr VIS vVC, c ........ 1--.,,..,, ... ;+ -.--e,,.J7 -L." +t's+-

Jyoo s..,:f-vf,e- .... +e- EZ... 
/r/ +_o Jo ffe,. J ,- Mtlo/J.._;- -.,..,~f fo,,;/,1;-;-•--fl... .....,.., .... J;f+ - +oo 

,;"'1/ +o.r e7.,~-

S+..__+ 5-Hc, -/ e-- zo19 (_/hl r/- ~1>'#1'-.J fa~ 
C'"',J c'.!-- 2-/3b ~f 

VISITORS ON SITE: 

WEATHER CONDITIONS: 

w.:..Jy l.0-30-,JJ ,'jvJ-+7 

60~ 
C{,.,Jy 

SIGNATURE _d.....;__ /4 L -

CHANGES FROM PLANS AND SPECIFICATIONS, AND 
OTHER SPEC IAL ORDERS AND IMPORTANT DECISIONS. 

~~- .. ; .. _, ., .. c.. + ......... e- "'..J-;,,,.,~ 

IMPORTANT TELEPHONE CALLS : 

c ... JI -io JP - ,..J. -1., > r "r-t-

DATE: fl/ z/ '1 '{ B-8 ___________ ..__ _____ ....a 

327 A •7•86 
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0 
..J 

► ..J 

< 

DATE 

NO. 

I I 3 c,~ 

9i 
FIELD ACTIVITY DAILY LOG 0 SHEET I OF z_ 

PROJECT NAME .5e..,ec.., A-r-y hepo i--
FIELD ACTIVITY SUBJECT : € ., .. .", H ,~ .._ le,+,·..,., 
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS: 

07~o Tc;,..sM 

Pt----\- do.,..,"' 

o~,S' C.,,.f/ --+o .JP 

- 5cr~e.,.. +o k.:/.., 
$ f""'<- C. e-.,..-f,.t f,f 
be. rrp••,,eJ 

he: ... J -ref"'•>l'd,, ,.,,.;-, I/ "'t'ecf co .... +·;,,,,,.j 
fe,,r T,-c.l.. - LI..., k.,,o...,...., .-.., +o .....,l,,e..., ....,·, /I 

ProL.it".,.,.., __ ;+t... {,•ni ~"'~ - ZS"'?o f.1-,0 b.J+ o.c.i-o1c-.llr .34'?o ➔3e+- IOI~ 

1.50? Chec.K. o~f- bo~ ~/foi ),',,..,.5 1 +'"'VC s-hafl ,L -JP -.sec, ·,f J.,(,_ 
('c,,- {,-.... J f"H;L/-c.., """·,,+ .... k<.. 

/3 G .ju.- 5 ~"' i--o c. \.i l" c. k.. rt.., :, r.1- ,..,J:f .,., bolf 
I 

ac.J/ f.,.,. 'tr-5..J.,·J 
.., cl<:o...- c~ ..... blo ..... .,,,~ -t-L..,. ... ;t') 

~/000 

'4tf o~ ~o)( o-ff - p•'t'of /e ... k.5 

Cl.. ....... ~e. +o Pf~"'\ 

}C J"' lo"' "k +o .r v ,... .. ; , ~j /,:),:_ +0 .Sv; r.,
1
-f-.,_ +T'~J..·..,j 

S+--t' -r'"st -aJ Z. ~ J z.O I P,.L/ ........ -~+k I • ..., -f.lou.l (c.f>•,) V>G, 

--f-_, 1,/.,_. ovf- /;..,,.5 {1.,--J.;;.,.,(j +I',+(?.., )Z.'{'3 

b,:o k~t-
G .... :·fe... €Z e ,._/SOo .Af> ~ ~+"'ck >o.S.A, ... J-tiO J.,.t>f r:t+ ); ... <- J~~ .... -l-o 

>0.~1-.J+'f.O e_,, h~.s bo,c - w:/1 vH ... ne.-v ,r;+ot /, ... .,(!; + .. ~ 
VISITORS ON SITE: 

WEATHER CONDITIONS: 

.5 .. .., ... t 60 6 

CHANGES FROM PLANS AND SPECIFICATIONS, AND 
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS. 

C£..~~:,«- -e+e~ J,,..,,. ,. -,u: ... ,.,.-~ /';+. r Ii~, 

IMPORTANT TELEPHONE CALLS: 

C'-11 -/. JP - J,;cv,.s +~~J fr.frrs., If~ 

IT PERSONNEL ON SITE· ,:, , / r-.. " r 1 
0 c,,, (/,..,. !> , U ·U ~ r"' '=>o 

SIGNATURE .✓.:!f ~ u __ / 
B-9 

327 A -7- 86 
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DATE 

NO . 

I I .3 c; '{ 

'1 
FIELD ACTIVITY DAILY LOG 0 SHEET z_ OF 2..-

FIELD ACTIVITY SUBJECT : i:-: - • "r:,. + · ., 0 """"" , s , /,0 ..,, l ,- t • ~ 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS : 

BeJ~"' *3 Jkl +e1 t ~ / b'-10 
6--.,l r,.~f- (j..- 1757-

leo..>Je_... <2z_. +o -~co..Jcv" +,. ..... ;.,!> 

I PROJECT NO . . ::n•;zoo-oo">-00000 

f<.o bl".,,+ f<..,, "1,·.,,j ..-v-o.., JJ J,-k_c., v:, i-t? co..-,--f,-,_,.., ~ +~+,~ / b..,+ b/n ,Jce-s 

do"""""'"""" 

VISITORS ON SITE: 

WEATHER CONDITIONS : 

w: ... Jt 
S.,, .. ~f i.O" 

IT PERSONNEL ON SITE· 6 C ... .,.. / ~ 

SIGNATURE .,;,0 '~ ;:;;( Ji. / 

CHANGES FROM PLANS ANO SPECIFICATIONS, ANO 
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS. 

h O""l-e,. 

IMPORTANT TELEPHONE CALLS : 

1"10'1~ 

B-10 
327 A -7-86 
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<.:, 
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DATE It 'i C,<f _, 
> NO . I v _, 

FIELD ACTIVITY DAILY LOG 
< SHEET OF z.. 0 I 

PROJECT NAME 5 A "- +-e!.., c , .... ~,.,...y U-'f,;,J I PROJECT N0.51c:,ioo-oosoooot) 
FIELDACTIVITYSUBJECT : {;- ..... ;H,-_,..._ 1/s'f-,:._, 
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS : 

01,5" 4.,._;..,-c_ ""' ~ ;+..._ { Pl ...... + do .... ,...') 
0)30 T(o.5/'"'\ - f< R~., h,'.._J ~--s ..,., ~ •. ,+ .. """ k:~ ---r s,-.,J v~ ~O-<-

Wc.,. b<!J·,_, , ... .,k_,· ... J ""i.._-t w<- c..,~ -r j<=+ -rt: .. dr +o...- """"Y--j-L.·,..,j 

0"100 - k',l.,, ,...,f'\_"'.-..,j - bu...,~.- o.,, .,....,+o .. -f,.;f~-J:=e,..fl".,I... fe>o/'/c.., 

J,°dn'f-' b.;,Th.-v ~ c.h(."c.k ;t - bt!'j~"' ;; .,:tf,;,J ..,,/' h...- +-~.,j-

O<='J'-{O-G--.-k•...- e2- L, .. l ~h.-c.k ~Ms-::1--1 

~. -l+t"..- .,.,c,..._ 1 f h,..,.t -fo.,._,f,,.. +.,;ff;:.,j - f'v.,. -h . .--e....., .!IO•NC.~ off"....,~"" 
54-~IJ i-;..'ff·"') .:,~cc.K. cv+ /;..,c, 1 ,.-,ch•...- be,,J( f/J +e,}/ "'/'ot"~.j~f"',.._ 
l ,-... <-- - ~~ .,..+ £.:J ! 

VISITORS ON SITE: 

WEATHER CONDITIONS : 

s,J .. .,1 10°r= 

G ... J e 131~ 

CHANGES FROM PLANS AND SPECIFICATIONS, AND 
OTHER SPEC IAL ORDERS AND IMPORTANT DECISIONS. 

IMPORTANT TELEPHONE CALLS : 

IT PERSOl'ilNEL ON SITE· (3 0 .,._I> ~ fJ C t:., bo 
.._s_1_G_N_AT_u_R_E_......-:;..:::f:::::./c..:::' -::: ... :sdd::~L::::.~~!:l,a,J~.---- B-ll DATE: 11/'-f/ei y 

327 A· 7- 86 
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FIELD ACTIVITY DAILY LOG 

8 
..J 

>-
..J 

< 
0 

DATE 

NO . 

SHEET 

I I 'f '1 •f 
i I 

z... OF z._ 

I PROJECT NO. Ste, zoo -oosooooo 
FIELD ACTIVITY SUBJECT: ,- '_ ., . -~ I · c::,-_...,~ ,., ,,,r . ..,., 
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS : ., 

b ~tJ:-1o +o +f7 ho""'c:..- {h~ i,,e~J~ +., <.~e,k f-/j~+ ~J .. .-/.,/.,_) 
8 ~ c.-1 ~ +o Jr;..,-<., 1--'-l 5 .... t --fM 

11/S-/'1-{ 
6, .. _,.> /,,~,.,G, .!.,,,-t-c.f e.,,, 0700 

v.o;..,u ,:.. C ... -t: J "oo 

VISITORS ON SITE: 

WEATHER CONDITIONS : 

(<.,I., .:>-oo c_ fl/>/'1--/ 

CHANGES FROM PLANS AND SPECIFICATIONS, AND 
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS. 

IMPORTANT TELEPHONE CALLS : 

(}()"', c..-

IT PERSONNEL ON SITE· /3 C,,._/s / f:J GJ-e Fe. be 
SIGNATURE ~ .,,.,,.:_.._ 7(. 21 / 

B-12 
327 A- 7-86 



TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

Plant 5iNEC/f A€'fr'Jy {)fpOT 
Date IQ -:J S:: - q 4 
Sampling location ltftu bi,,.,. net 0t)TlE T 

:':--:½ " Inside of far wall to outside of nipple -~-~--~-----

Inside of near wall to outside of nipple {nipple length): 
_] I • 

Stack inside diameter, inches --------
Distance downstream from flow disturbance (Distance B): 

3 75 4 inches / diameter = CJ, / dd 

Distance upstream from flow disturbance (Distance A): 

1 k;7 inches I diameter = (},3 dd 

Calculated by 0 . C AHi LL 

.. I M[ASU.(M(WT 

· I · - SITE 

! I 
l ~OISTUASANC[ 

TRAVERS£ PRODUCT OF 
POINT FRACTION 

D 1 

" 7 

8fl(rHoVSE AfT1; R f.-'t ,u; f<. 

/11l ____ q: 
SCHEMATIC OF SAMPLING LOCATION 

TRAVERSE POINT LOCATION 
NIPPLE FROM OUTSIDE OF NIPPLE COLI.Jl!NS 2 ANO 3 

NUIIIBER OF STACI\ 1.0. STACK 1.0. (TO NEAREST 111 INCH)...- LENGTH C1U111 OF COLUIIKS 4 & Si 

I I 01/ I/- tf :}, I 7/g" J '/,J_ C:::-'/~ 
:), I t/ C.. I c.. I;,;, I qSJx, ,< 

3 7 qf_ /,J -f'<:< I c; ~R" 

4- 7Dl/ ;) CJ 3/K' ?J 1/y 
'J I ~C,tj I 3 5 7/5-. s 91/1 
(., .Clc:::l I 'ID'/<;!' I 4 { -1/K' 

*The first and last points must be no closer than 1 in. from the stack wall for stack diameters > 24 in. 
or no closer than 0.5 in. from the stack wall for stack diameters s 24 in. 
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FIELD AUDIT REPORT: DRY GAS METER 
BY CRITICAL ORIFICE 

DATE: /6 -;).( -o/ L/ CLIENT: 5C't?e ca. /j,,,.,. V /)f,.;, of: 
~ I 

BAROMETRIC PRESSURE (Pbar): :29,(,,,). in.Hg · METER BOX NO. -'F_T_-~9 _____ _ 
ORIFICE tW. PRETEST Y: ,o/7_3 ll H@ /,5'7 in.H 20 

ORIFICE K FACTOR: L/, 5:(3 r:Jo~'-/ AUDITOR: j} ( ,IJ)//L,;L 

Orifice 
manometer 
reading 

llH, 

in.H 2 0 

I. S 3 

Ory gas 
meter 

V ft 3 
m' 

ID. I 

Audit Y = 

Dry gas Temperatures 
meter Ambient Orv qas meter 
reading T -IT -, Average Inlet Outlet 
V/Vf' 

a, aT 
Ta' T .. /T .f' To/Tof' 11 1 

ft 3 OF OF OF OF 

e, 7. I Sb 'i o/ L/ <;{ 
5(, 

77.'J.- 5 (, 5 ;.L 5D 

V V I y Audit 
mstd' m ac t' Audit, devia- ll H@, 
ft 3 ft 3 y 

10, ·!.10 I 9,<?GJ , o/ '-19 

.:n.7J 
17.647(V )(Pb + 6H/13.6) 

m ar 
(T + 460) 

m ,-·,o 

/ 5. 1) 

1203 ( 0 )( K )(Pba r ) 

1/ 2 
(T + 460 ) a 

V 

t ion, t in.H 2 0 

~. 'I /, & 2 

= /I} , 310 ft 3 

m act 
V 
mstd 

Y deviation= Audit Y - Pretest Y 
Pretest Y 

Duration 
of 

Average run 
Tm, 0 

min. 
OF 

'I 3, 

50 /3 c; 

I 
llH@ Oevia-

tion, in_.H 2 0 

o.Ob 

X 100 = 

Audit Ji@ 
$10 [ " · J). ~ 2 

= (0 . 0317)(6H)(Pbar)(Tm + 460} y {V }{Pb 0 
+ li.H/lJ. 6) = ~ {, 2 in.HzO 

m ar .i~. 73 

Audit Y rrust be in the range, pretest I Y ±0.05 Y. 
Audit lH@ must be in the range pretest 6H@ ±0.15 inches H2o. 
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[iJ INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

DIGITAL INDICATOR AUDIT 
DATA SHEET 

Indicator No. FT -q 
Client Se.-1~ lo._ Jlr(':1•1 
Date JO-J.(p-74 , 

Ouc:T 
I 

Project No . 519~00-005 
Operator ID C41J/II 

Test Point No. Equivalent Digital lndica-tor 
Te moer ature F Temperature F 

1 4 ·.)L ~ i Sf 
2 <;<c,( , 717 
3 I JC)(' I I 9'o 
4 I ~:UC7 ,§9 7 

Percent Difference Must Be Less Th an or Equal To 0.5% 

Per cent Difference: 

(Equivalent Temperature - Digital Indicator TemperaturelClOOl 
(Equivalent Temperature+ 460) 

B-15 
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FIELD AUDIT REPORT: DRY GAS METER 
BY CRITICAL ORIFICE 

DATE: lb-,?.c;, --9y CLIENT: St'J/7('}(,;>. ,/l/~y 12</DT 
BAROMETRIC PRESSURE (Pb a r ) : ~li.2 in.Hg · METER BOX NO. __,_/--'_r_--=S _____ _ 
ORIFICE tW. PRETEST Y: /,000 6H@ /, !5'S in.H 2 0 

ORIFICE K FACTOR: L/, ~ 3 7 X'" /0 'I AUDITOR: <1} C/JH!ll_ 

Orifice 
manometer 
reading 

6H, 

in.H 2 0 

), 0 ;;.. 

Dry gas 
meter 

V f t 3 
m' 

/ I>, I 

Audit Y = 

Ory gas Temperatures 
meter Ambient Orv gas meter 
reading T . / T - , Average Inlet Outlet 
V/Vf, 

a, a T 

Ta' T .. /T .f, To/Tof' l l l 

ft 3 OF OF OF OF 

73,5 5[; SG S{;, 
Sb 

8G.,b 5(; C:,4 6~ 

V V I y Audit 
mstd' m act' Audit, devia- 6H@, 
f t 3 ft 3 y 

Jj.)-J5 I J. O 'j .s , J'tf S 

Y /, 77 
17.647(V )(Pb + i'.IH/13.6) 

m ar 
(T + 460) 

m 
~?CJ 

f J,f t( 

tion , Of in.H 2 0 /0 

/ , 5 /.Cl/ 

I J, ;l.35ft 3 

1203 ( 0 ) ( K ) ( Pb ) a r 
1/2 

(T + 460 ) 
= ;;,DJ5 f t 3 

a s·, i.. 

:: I 98'5 Y deviation= 
Audit Y - Pretest Y 

Pretest Y 

Dure ti on 
of 

Average run 
Tm, 0 

min. 
OF 

/0,,f 

00 /7 bO 

I 
.6 H@ Devia-

tion , in_.H 2 0 

,Ob 

- X 100 = 

Audit .::Ji@= (0.0317)(.6H)(Pbar)(Tm + 460) [v (V )IP <'~/13.G~z "/. f / in.HzO 
'i;JO m bar ;;. '1.7 7 _j 

Audit Y lllJSt be in the range, pretest I Y ±0.05 Y. 
Audit tH@ must be in the range pretest 6H@ ±0. 15 inches H

2
0. 
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[i] INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

DIGITAL INDICATOR AUDIT 
DATA SHEET 

Indicator No ._f~T~--5 ___ _ 
Client Sevu,c.-,, ScMv {k"t-' t""° 
Date {iJ - ~ le <l'f / 1 

Project No. 5!C/cl0O-005 
Operator .1) C/ll// ti, 

Test Point No. Equivalent Digital Indicator 
Temperatur e F Temoerature F 

1 'i Oo . "1 1 
2 C{ t''>() 7'7<:,: 
3 I .Jt•~ I I i 'f 7 
4 / L·r:>n I S 1 7 

Percent Difference Must Be Le ss Than or Equal To 0 . 5% 

Percent Difference: 

<Equivalent Temperature - Digital Indicator TemoeraturelCIOOl 
(Equivalent Temperature+ 460) 

B-17 
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CANISTER SAMPLING FIELD DATA 

Company __s·'-' .., c n, A ,-""' ., 6 I' c, tr 1 
City _t.'-'· :....:.."_.....,_"__;le..;_' v·~· --1-• ....:....J..._.;;;...: ....:...y ___ _ 

Sampling Location /C f-.. 5 +..,. le Operator -L/3""---"l==--· ____ _ 

Sampling Train Description Cl, .. ,<.#,+·lk,, ~:-,,ic:., l-1Ec.. +.,.,., k, 
I Y > I 

Barometric Pressure, in.Hg 2:1, {) 2... Ambient Temperature, • F _0=·-_o::::;__ __ 

Run No. 5- [u1'1- Canister ID J 2 c.. l, O Flow Controller S 3 -=-----
1:,/,,, .. k. Probe ID -i--v-z.... 

ll/1/c,'-{ 
Canister Vacuum, in.Hg: Pretest i?"I, o 27 

Filter ID --------
Po s tt est ------

-
Front-Half Leak Check, in.Hg/5 min: Pretest f} ;,,J.J

1
/ s-,...;-i Posttest _____ _ 

Leak-check acceptance criteria: < 5 in .Hg/ 5 min 

Sampling Time: Start Io a ::1 Stop _____ _ 

Condensate Recovery :"' Total Volume, ml Vial Size , ml 
--- -- - -----

Condensate Label ID-----==========------- Liquid Level Marked? ___ _ 

Run No. Canister ID Flow Controller 
--------- -----

Probe ID Filter ID 
------- --------

Canister Vacuum, in.Hg: Pretest _____ _ Po s tt est ------
Front-Half Leak Check, in.Hg/5 min: Pretest ----- Posttest ------

Leak-check acceptance criteria: <5 in.Hg/5 min 

~ Sampling Time: Start ______ Stop _____ _ 

Condensate Recovery:* Total Volume, ml Vial Size, ml ----- ------
Condensate Label ID ------------ Liquid ·Level Marked? ___ _ 

Run No. Canister ID Flow Controller -----
Probe ID Filter ID ------- --------

Canister Vacuum, in.Hg: Pretest _____ _ Po s tt est ------
Front-Half Leak Check, in.Hg/ 5 min: Pretest ____ _ Posttest ------

Leak-check acceptance criteria: <5 in.Hg/5 min 

Sampling Time: Start_____ Stop ____ _ 

Condensate Recovery:* Total Volume, ml ____ _ Vial Size, ml ------
Condensate Label ID _______ ...._ ___ _ Liquid Level Marked? ___ _ 

* Store condensate samples on ice or refrigerated. 

C3572A-03.FM/CANISTER. SAM/sm 
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,... 

MODIRED METHOD 5 SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant ..>ene", A.-.-, ... u,' ~,·a•' T ,r I 
Sample date _.,!_/

4
1/c......c..,1 ,,_J--'c.,_'-{L,_ ____ _ 

Sample location IC I".\ S::f: ..... k. Reco very date _..!_/~I ~/~1~/--'~,_y.L,_ ____ _ 
r 7 

Run No. -S - HM 5-- [3 i--, .... k Recovered by _....:..:rc.:...)_,G,;.._~..,.~..cc---4/ ...... 1'------

Filter No (s). A.J.4 
XAD-2 so rbent trap No. 3o {C:,_.. 

MOISTURE 

1st 2nd 3rd 4th 
impinger impinger impinger impinger Silica gel 

Final vo lume wt. 

Ini tial volume wt. 

r,et volu me wt. 

'.:Jesc ri pt ion of 

'i ,,,,' (. g 

'11'1. l 9 

0 g 

S-'1 '1. z g 

5'1"!,Lg 

0 9 

S7'{. (:, g 

SJt/.(:, g 

() a 

c./ ft}, 0 g 7 'f~ I I'.'. g 

':f__iO, Q g 79 '.1. , r;' g 

() a {J g 

imp in ger co ntent s c.· spe nt " 

Filter container number(s) 

Tota l moisture 

RECOVERED SAMPLE 
030 I 
6' 16 J?,-/3 

______ g 

Description of particulate on fi lter _..f::l..Gc.=.,e__ ____________ _ 

Probe rinse 
Co ntainer No. 

-Bild ri 05.f. J ,-... f 
Container No. 

c; _:;c; ( 
61 /C 3 .4 

Condensate Container No. 

Impinger Contents 
Container No. 

Blan k Containe r No . 

Bla nk Co ntai ner No. 

Blank Container No. 

liquid levels marked V:::::::: Samples stored and locked ______ _ 

Remarks _____________________________ _ 

LABORATORY CUSTODY 

Pe ceived by Date -------------
Remarks 
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GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant and City ~f ,,V_f C/l ft&A,y lf'/b1 Date // /z /y'f' 
Sampling Locatiow{:/ L ,A/ 57?1 C~ Clock Time /7: 3 C> 

Run No. /t:E C:,,/,µ 1.,._.,q ,( 1 Operator _l):::.__:.µ_· -,,c.,t__;_g_6-___ ""--r-r--
Ba romet ri c Pressure, in.Hg Static Pressure, in.H20 __ -__ d._,~3/,___ 
Moisture, % z£ 0 Mo_l_e_c_u-la_r_w_t-.-,-Dry _____ Pitot Tube, Cp ___ ! __ 
Stack Dimension, in. Diameter or Side 1 '.z'.'.'.2 ;~ Side 2 ----.------

3; 5+C OE -- 7 

FIELD DATA 

TRJ.VfRS( V(LOC !TY 
PO I~! H(AO 
MUIIB( R ., <•!,), 1n .1½o/ f.-. 

I "-.._/} I(?/ 
z -?'/,.., /.Y .-~ , 

;J \ /7 ,/"6 5) /) 

ti o. ~" / ,~~ ~ 
i( /} t1'/ 'r I ~ 
h / ) J,1- I?.. ~ -., 7- I...., - -

I 
[ 

I .. -,\ 
.!:~-1- ...=:J><: 

~ 

' 7-- I 

~ 

I 

I ,,.-j /7 / 
I / /,. I V_. 

-7 -A /7 1/ 
L- (/ I - /J 
....... _,.. - ., /2 /'? ,7 ___..,..,, ( ,t , /_ T 

/ I ; 1 /) _ //., 

~ I/, < -, 
l - -7/l 
~ 1 1~ .;?[J 
- (., / J' I ,. 
(/, / J / I I 
V "C7 

ST-'U 
TOIP .. •r 

/ <-/ 3 / 
138/;. 
I '-! Z -I 
/c..t ::SL 
/ 1.//_ r::; 
/</"-7LI 

~ I 
'-

~~ ..!.-

- -

~ . 
' 

T • 
I 

·r • 

P \ • i n.Hg 

v, • ft/s 

Q • 
s 

O, • 1cfm 

L 0 ? -- 7 
CAI.CULATIONS 

) X ( 

X 60 

Q • 
'std 

X J7.~7 x ---- l (I - ---1-00--

dscf• 
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FIELD AUDIT REPORT: DRY GAS METER 
BY CRITICAL ORIFICE 

DATE: I 1 /~c, '-/ 
BAROMETRIC PdissGRE (Pbar): ZlU in.Hg 

CLIENT: ~~S.:c.,._;..........,_,_ _______ _ 

METER BOX NO. FT- ,;' ---"""--------
ORIFICE NO. \ ----------- PRE TESTY: /, 0 Q:0 L'i H@ i _ l{ _S" in.H 2 0 
0 RI FICEK FACTOR: '-/,5'¥'3;</o - 4 AUDITOR: --"'b__,' b"'-----------
Orifice Dry gas Temperatures Duration 
manometer meter Ambient Orv qas meter of 
reading reading Ta/Taf' Average Inlet Outlet Average run 

L'i H' 

in.H 2 0 

). C; C 

Dry gas 
meter 

vm, ft 3 

/ O ,DC' 0 

V/Vf' T a' 
ft 3 OF OF 

}6/ ,D( (, "'x 6 I GL 
}1 I , QOc. 6 (__ 

V V 
mstd' m act' Au dit , 
ft 3 ft 3 y 

)0,003 Gj,(,J--\ o,c-, 6 \ 

,o 2'1,7<. 
17.647{V )(Pb + L'i H/ 13.6) m ar 

(T + 460) 
m ,s-zs 

11,'-1 5 1.-" -i;. L. 

1203 ( 0 ) { K ) ( Pb ) ar 
1/ 2 

(T + 460) 
a s-2.-z... 

T .. /T.f' To/Tof' Tm, 0 1 1 1 min. 
OF OF OF 

7? S7 ;J;26, c ✓ __) (_5" 
7 -~ )- 7 I 5, 1./.S-

y Audit 
devi a- L'i H@, L'i H@ Devia -
t ion, 0/ i n.H 20 tion, in.H 20 /0 

If -----. ) 3.<110 -Z,o 7 0, z.. -z_ 

./ 

ft 3 

f t 3 

Audit Y = Audit Y - Pretest Y Y deviation = ---------- x 100 = Pretest Y 

Audit LiH@ = (0.0317)( ~:)(Pb )(T + 460) [v 
a r m S7.'5" 

11,'-I.'> ~2 0 -
(V )(Pb + 6H/13.6) -m ar 

10 l"l,7'-

Audit Y must be in t he range, pretest Y ±0.05 Y. 
Audit L'i H@ must be in t he range pre t est L'i H@ ±0.15 inches H2o. 

C/r._ ..... /i.,<"5 v/ vvrt.-, c.ln / 

De +- ~C\J ,·0 v" f;r:1r. p/,,b / 

B-21 
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rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

HF/HCI/Cl2 TRAIN 
SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant -::;~,, -13,;;:; /4--2µ r' /J~f'C, T 

Sample location f(IL--.,v s ,H--C.. i'( 

Run number -;;- 11c 1 - I 
Filter type C/4 /0 C 9 <?-

Sample date 11 / -z._ /-J- '-1 
Recovery date 11 / .3 / 9"7'. 
Recovered by--=6r. ..... , 

1
,.....D'"""Q.___ __ 

MOISTURE _,,,,,, 
lmpingers C~dens e 1st 2nd 3rd ~ 
Contents mpt __ 0.1 N H2S04 __ -----=--,,t,; I I l I l-t@l~_j_ 
Final wt/vol g ;;r;;, 1 g 7z. s, 7 g -;38 c) g ~- ' g 
Initial wt/vol g :,- £ ,' Lf g ;; /{ _ / g ,:; t-' f '- 0 g ---.,- g 
Net Gain ,. g 2-74,S g 10'1,b g 2"l,':/ g --~ g 

'f fth 
Silica gel 
({?(( f'., I g 
lzj-/, I g 

I 'i'. O g 
Description of irnpinger water __l....J..!_.!:.:::,_ _______________ _ 

Total moisture '-I 31,.? 

RECOVERED SAMPLE 

Sample solution/rinse Sealed/liquid 
container numbers level marked 

0.1 N H2S04 
solution and ~ ;7tJ t, p y DI water rinse 

0.1 N NaOH 
solution and .v ·.-Jl _A-///} DI water rinse / / . 

{;5--H<.f-') 
(-'IL 7,; R ; i_4';CC: 0 ~ h S-B, /:,,, · / ,q 

,-:to.vr P, .v7 C a :? C, s- ~ l/ 

Samples stored and locked 
Remarks F7lf ... ~ Gt br,,,.,-,J-,cf,,-, 

B-25 



m INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

HF/HCI/Cl2 TRAIN 
SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant ~/-~c:~ ffe-M .,/ j)~/br Sample date 11 I 3 Ir~ 
Sample location L,{/L,,J '>r~c. K Recovery date 11 /3 I 9¥ 
Run number 5 .. He 1 - • z_ Recovered by__.0~n.__ __ _ 
Filter type 9 '-/ / u o :X t-

MOISTURE .-1-1 ·r i 
Impinge rs Condensate 1st 2nd 3rd 4t ~th 
Contents Empty __ 0.1 N H2SO4__ 0.1 N ~JeOH Silica gel 
Final wt/vol ___ g /J,i/,. 3 g ~fJ, ~i g-5--t'~z_-; g _____ g 7//,3 g 
Initial wt/vol ___ g Sff,t· g f..'.1[., l · g s:c,7,7 g g ·-zot;,,7 g 
Net Gain ___ g 2 :'. 2 . 7 g - 2 3, z. g l , c g g --t , 1 g 
Description of impinger water ~c_!_!,('--"~c.!:.'------------------

0.1 N H2SO4 
solution and 
DI water rinse 

0.1N NaOH 
solution and 
DI water rinse 

-----~" / fl,\ (U .. ri.-K(trlf(~C'-c'-',. 

f,r..,( i t; 'L 

r: 
Total moisture __ ,zc...._o_5._,_1 ___ 9 ✓ .J f 

1
,('6 

RECOVERED SAMPLE 

Sample so lution/rinse 
container numbers 

.3 0 7 4 

Sea led/l iquid 
level marked 

y 

Samples stored and locked 
Remarks F,·J+,_ f~b+ kca..,..,,. 

B-26 



@ INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

HF/HCI/Cl2 TRAIN 
SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant .5r-/4-'t"' c· 4 f«, ... 1 v {} /b, 
Sample location t{t l-M :;:. n f 1.1(' 

Sample date 11 / 7/ ;;,_· 
Recovery date 11 I; / c,,,,_.· 

Run number ~-- 1-1 c, .. -< Recovered by _ _.,__-'--_ -=-L -:: ___ _ 

Filter type o £-/ ., . ·, ::-1 ~ r 

MOISTURE AA, 
Impinge rs Condensq('e 1st 2nd 3rd 4_11 
Contents Emp;y" ~0.1 N H2SO4__ 0..1 N ~JaO~--
Final wt/vol ___ g r 7!, 7 g 71/,, e g 5'3,·>. 'l g · g 
Initial wt/vol ___ g 5~--/ . '2.. g L' c,~ g 9.:-'. t g ___ g 
Net Gain ___ g ~~ ,._ , -.:/ g CJ.:.-1 [-. g 7?,. ":) .. g ___ g 

1 
,Sth 

Silica gel 
7Z9~ 7 g 

7 / / ,3 g 
/1,." . '-/ g 

Description of impinger water --=-c..t.:,,-=.~..:::::.-_________________ _ 

/ 

Totai moisture __ tf~Z-/._v_, z ___ 9 v' _J f 11/f 
RECOVERED SAMPLE 

0.1 N H2SO4 
solution and 
DI water rinse 

0.1N NaOH 
solution and 
DI water rinse 

Sample solution/rinse 
container numbers 

Samples stored and locked 

Remarks BJ+,_ l~±k[J ..... ., ·o "'" 

B-27 

Sealed/liquid 
level marked 



to
 

I N
 

0
0

 

D
R

Y
 M

O
L

E
C

U
L

A
R

 W
E

IG
H

T
 

D
E

T
E

R
M

IN
A

T
IO

N
 

P
LA

N
T 

5C
::,

,cc
.,.,

 
G

 .-.,.
.. "'

 i
ro

+-
D

A
TE

 
/
I
/
 z

._
/c

,"
( 

r 
;E

H
 N

O
 

.S
 -

!-
IC

 I
 -

1 
I 

_ 
_

c
_

_
--

'-
-'

-"
'-

--
'-

-_
._

_
 _

_
_

_ 
_ 

CO
M

M
EN

T
S

 
1

f 
1( 

Z
 3

 

SA
M

PL
IN

G
 T

IM
E 

(2
4-

hr
 C

L
O

C
K

)
-
-
-
-
~

-
-
-
-
-
-
-
-
-
-

-
SA

M
PL

IN
G

 L
O

C
AT

IO
N

 
IC

 I-
-. 

5
+

 .. 
J_

 
SA

M
PL

E 
TY

P
E

 (
BA

G
, 

IN
TE

G
R

A
TE

D
, 

C
O

N
TI

N
U

O
U

S
) 

_.
L.

;(:
,::
...

.':
..:

..:
•1

~-
--
-
--

-
A

N
A

L 
Y

TI
C

A
L 

M
ET

H
O

D
 

O
 ·

 
+

 
. 

AM
BI

EN
T 

TE
M

P
E

R
A

TU
R

E
 _

 
_

.
.
.
.
,
'-

'-
'-

-
-
-
-
--
-
-
-
-
-
-
-
-

-
0P

E
R

A
T0

R
 

6
G

 
O

R
SA

T 
LE

A
K

 
C

H
EC

KE
D

 
~
 

-
-
-
-
-
-
-
-
-
-
-
-

I~
 

l 
2 

3 
AV

ER
A

G
E

 

AC
TU

A
L 

N
ET

 
A

C
TU

A
L 

N
ET

 
AC

T
UA

L 
N

ET
 

N
ET

 
V

O
L

UM
E

 
s 

R
EA

D
IN

G
 

R
EA

D
IN

G
 

RE
AD

IN
G

 

C
O

2
 

~~
s-

s-
,S

-
S-:

:.
'>

 
S

.S
-

-b-
s-.

s-
O

2(
N

E
T

 I
S 

A
C

TU
A

L 
02

 
1

7
, 
S-

-
12

._
.0

 
-,

 
--

R
EA

D
IN

G
 M

IN
US

 A
C

TU
A

L 
I 

/ 
. 

')
 

12
_

0
 

,2
_0

 
CO

2 
R

EA
D

IN
G

) 

/ 
C

O
(N

E
T

 I
S 

A
C

TU
A

L 
CO

 
l/j

f' 
'1/

 <(
 

R
EA

D
IN

G
 M

IN
US

 A
C

TU
A

L 
02

 R
EA

D
IN

G
) 

N
 2

 (N
E

T 
IS

 1
00

 M
IN

US
 

A
C

TU
A

L 
CO

 R
EA

D
IN

G
) 

M
U

LT
IP

LI
E

R
 

44
11

00
 

32
,i1

00
 

28
11

00
 

28
.11

00
 

T
O

T
A

L
 

m
 IN

T
E

R
N

A
T

IO
N

A
L

 
T

E
C

H
N

O
L

O
G

Y
 

C
O

R
P

O
R

A
T

IO
N

 

M
O

LE
C

U
LA

R
 W

EI
G

H
T 

O
F 

ST
 A

CK
 G

AS
 (

O
RY

 B
AS

IS
) 

M
d,

 lb
 '

lb
-m

ol
e 



to
 

I N
 

\0
 

D
R

Y 
M

O
LE

C
U

LA
R

 W
EI

G
H

T 
D

E
TE

R
M

IN
A

TI
O

N
 

P
LA

N
T 

5,
..

,,
c.

-.
 

.,4
.,.~

.,. 
/J.

,.,h
 /-

D
AT

E 
//

/_
-,

/<
, 

{ 
T

 
rln

 NO
 

-S 
-

t{
C

 /
-

Z
-

1 
7 

SA
M

PL
IN

G
 T

IM
E 

(2
4-

hr
 C

LO
C

K)
 _

_
_

_
_

_
_
_

_
_

_
_

_
_

_
_ 

_ 

SA
M

PL
IN

G
 L

O
C

AT
IO

N
 

k.
,:

 /,
....

. 
St

-.,
._

 k.
 

SA
M

PL
E 

TY
P

E
 (

BA
G

, 
IN

TE
G

R
A

TE
D

, 
CO

NT
IN

UO
US

)_
_.

:(!
,=

--.
:,
'-

'+
-
-
-
-
-
-
-



AN
AL

 Y
T 

I C
AL

 M
ET

H
O

D
 _

_
 ::.

...
0.

...
:..

r-
"'j

,--
_t

=-
--

--
--
-
-
-
-
-
-
-
-


AM
BI

EN
T 

TE
M

PE
R

AT
U

R
E 
_

..
.,

_
_

;s
~

--
--

--
--
-
-

-
-
-
-
-
-

-
0P

E
R

A
T0

R
 

/3 
G

 

OR
 S

AT
 

LE
A

K
 

CH
EC

 K
ED

_.
...

:::
v-

:..
.._

 _
_

_
_
_

_
_

_
_

_
_ 

_ 

~
 

l 
2 

AC
TU

AL
 

AC
TU

AL
 

AC
TU

AL
 

N
ET

 
NE

T 
s 

R
EA

D
IN

G
 

R
EA

D
IN

G
 

R
EA

D
IN

G
 

C
O

z 
L.f

, 5
 

lf
.~-

--
.:_

[ 
( 

:::
i-

L-f
, ~
 

O
z(

N
E

T
 I

S 
AC

TU
AL

 0
2 

lz
.5

' 
R

EA
D

IN
G

 M
IN

US
 A

C
TU

A
L 

17
,0

 
17

.0
 

rz
.S

-
CO

2 
R

EA
D

IN
G

) 

C
O

(N
E

T 
IS

 A
C

TU
A

L 
CO

 
R

EA
D

IN
G

 M
IN

US
 A

C
TU

AL
 

02
 R

EA
D

IN
G

) 

N
 2 (

N
ET

 I
S 

10
0 

M
IN

US
 

AC
TU

AL
 C

O 
R

EA
D

IN
G

) 

CO
M

M
EN

T
S

 
.:

ii 
'-f

 2
 3

 

3 
AV

ER
AG

E 
-
-

NE
T 

NE
T 

VO
LU

M
E 

Lf
 f 
~
 -

I 
Z. 

_ 
S

 

/✓
 f'1

1/r
-

M
U

LT
IP

LI
E

R
 

44
11

00
 

3 2
,,1

00
 

28
11

00
 

28
,11

00
 

TO
TA

L 

W
 IN

T
E

R
N

A
T

IO
N

A
L

 
T

E
C

H
N

O
L

O
G

Y
 

C
O

R
P

O
R

A
T

IO
N

 

M
O

LE
C

U
LA

R
 W

EI
G

HT
 O

F 
ST

AC
K 

GA
S 

(D
RY

 B
AS

IS
) 

M
d,

 lb
 'l

b
-m

ol
e 



to
 

I v
.l

 
0 

DR
Y 

M
O

LE
C

U
LA

R
 W

EI
G

H
T 

D
E

TE
R

M
IN

A
TI

O
N

 

P
LA

N
T 

5
<:

::,
cc

•, 
IL

~
,,

 
b

ee
o

f 
D

AT
E 

11
/:;

/e
i '-

-( 
T

 
TE

ST
 N

o 
.5

 -
Re

 r
-3

 
CO

M
M

EN
TS

 
-#

 '
( 

2 
.3

 

SA
M

PL
IN

G
 T

IM
E 

(2
4-

hr
 C

LO
C

K)
 _

_
_

_
_

_
_

_
_

_
_

_
_

_
_

 _ 

SA
M

PL
IN

G
 L

O
C

AT
IO

N
 

/C
 ,

 / 
v,

 
5 

t 
.,_ '-

k 
SA

M
PL

E 
TY

P
E

 (
BA

G
, 

IN
TE

G
R

AT
ED

, 
C

O
N

TI
N

U
O

U
S

) 
-~

12
~"

-=
t']

-
-
-
-
-
-
-

-
AN

AL
 Y

T 
I C

AL
 M

ET
H

O
D

 
~ 

-~
 t-

' 
AM

BI
EN

T 
T

E
M

P
E

R
A

T
U

R
E

-
-
~

"
-
=

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

O
PE

R
AT

O
R

 
~

(.
, 

OR
SA

T 
LE

AK
 

CH
EC

KE
D -

~
-
-
-
-
-

-
-
-
-

-

~
 

l 
2 

3 
AV

ER
AG

E 

AC
TU

AL
 

AC
TU

AL
 

AC
TU

AL
 

tlE
T 

R
EA

D
IN

G
 

N
ET

 
R

EA
D

IN
G

 
N

ET
 

NE
T 

VO
LU

M
E 

s 
R

EA
D

IN
G

 

CO
2 

_L
{"

,0
 

J-
;o

 
s~

 o 
-">

~ 
0 

'J
,0

 

02
(N

E
T

 IS
 A

C
TU

AL
 O

z 
R

EA
D

IN
G

 M
IN

US
 A

C
TU

A
L 

)7
,0

 
I z

._o
 

/7
. (

J 
1

2
.0

 
/2

. 0
 

CO
z 

R
EA

D
IN

G
) 

C
O

(N
E

T 
IS

 A
C

TU
A

L 
CO

 
v
/"'1

 (
) /

I (<
ci 

R
EA

D
IN

G
 M

IN
US

 A
C

TU
AL

 
Oz

 R
EA

D
IN

G
) 

N
 2 (

N
ET

 I
S 

10
0 

M
IN

US
 

AC
TU

AL
 C

O 
R

EA
D

IN
G

) 

M
U

LT
IP

LI
E

R
 

44
11

00
 

32
,i1

00
 

28
11

00
 

28
.11

00
 

TO
TA

L 

C
i]

 IN
T

E
R

N
A

T
IO

N
A

L
 

T
E

C
H

N
O

L
O

G
Y

 
C

O
R

P
O

R
A

T
IO

N
 

M
O

LE
C

U
LA

R
 W

EI
G

HT
 O

F 
ST

 A
CK

 G
AS

 (
O

RY
 B

AS
IS

) 
M

d,
 l

b 
'lb

-m
ol

e 



CANISTER SAMPLING FIELD DATA 

Company .:>en G c ,~, City Rory,_,/.,,~. /VY 
--'-'----Lt-,---'----'-------

Sampling Location .S't-..,.:. k,_ Operator _13'---'"-"6-~-----
Sampling Train Description f r:i ~ , f'1 PG , -r:in k -----+-, -'----"~> --'--'-'-"-~---------------

Barometric Pressure, in.Hg 2 "') , cJ -z.. Ambient Temperature, • F _'f~-_C' __ _ 

Run No. )-1~1-i- I Canister ID _...,; ..... :z.."'-'-1 s: ..... , ____ _ Flow Controller __;--..3 
Ii/ z/"l '-{ Probe ID 2. z. --z_ Filter ID -

Canister Vacuum, in.Hg: Pretest z. 7 Posttest _ _.1-=-0 ___ _ 

Front-Half Leak Check, in .Hg/ 5 min: Pretest ---'-'~'-,'/'--r:::.___ 
Leak-check acceptance criteria: < 5 in.Hg/5 min 

Posttest 

)~-- ,.. . R.nt~-t" I 
Sampling Time: Stan :l_ () ~ :,/ 2../1 z. Stop L ' ';.-1 zr 3 r 

1 l 
Condensate Recovery:* Total Volume, ml 

-----
Vial Size, ml ------

Condensate Label ID --- Liquid Level Marked? 
----

Run No. Canister ID Flow Controller --------- -----
Probe ID Filter ID 

------- --------
Canister Vacuum, in.Hg: Pretest ------ Po s tt est ------
Front-Half Leak qheck, in.Hg/5 min: Pretest ____ _ Posttest ------

Leak-check acceptance criteria: < 5 in.Hg/5 ,min 

Sampling Time: Start _____ Stop ____ _ 

Condensate Recovery:* Total Volume, ml ----- Vial Size, ml ------
Condensate Label ID Liquid Level Marked? ___ _ 

Run No. Canister ID Flow Controller -----
Probe ID Filter ID ------- --------

Canister Vacuum, in.Hg: Pretest ------ f? o s tt est ------
Front-Half Leak Check, in.Hg/5 min: Pretest ----- Posttest ------

Leak-check acceptance criteria: < 5 in.Hg/ 5 min 

Sampling Time: Start ______ Stop --~~--

Condensate Recovery:* Total Volume, ml Vial Size, ml _____ _ 

Condensate Label ID _______ ......_ ___ _ Liquid Level Marked? ___ _ 

* ~tore condensate samples on ice or refrigerated. 

C3572A-03.FM/CANISTER. SAM/s m 
B-3 1 



CANISTER SAMPLING FIELD DATA 

Company _'3Cnern /4-'o/,,, I), /l. f 

Sampling Location __ .9_1-._-,,_,_._c ..... /:;,_,,_ _______ _ 

City __ tf_o_---._*__._/-c..~=-·,s _____ _ 

Operator --=-fi-'-'..._·-------

Sampling Train Description -~- r_o.t;,:.lt:.,4.c;-,,.., ..L...d..:..f:<....~~G-r--10'---""''<t'--'-..... ....,.k ___________ _ 

Barometric Pressure, in.Hg Z 1,f(z Ambient Temperature, • F ----'v-_r-c:.::._o __ _ 

Run No. 5-J['!y,z Canister ID _l'-'Z=-.,o3' ..... ✓,.,_.,- 0-'------ Flow Controller J.,3 
JJ/3/'i'-f Probe ID -~z~z~,z__ __ Filter ID --------

Canister Vacuum, in.Hg: Pretest 2-?. -; Posttest 'l - -----
Front-Half Leak Check, in. Hg/5 min: Pretest tJ /:;-

-'C..,,.1 -'----
Posttest r /<--- 7-,,......=-----

Leak-check acceptance criteria: < 5 in.Hg/5 min 
~(: _, • . 

Sampling Time: Start 1 ..5-~L/ · /Z</C Stop a[>/ 1 ;,- : /td-~·., .. / 
Condensate Recovery :* Total Volume, ml __ L___ Vial Size. ml _____ _ 

Condensate Label ID Liquid Level Markec:f9----._ 
----

Run No .. - -- ftt'-{-J Canister ID __ cJ,_('_'-/_ ... _/J ____ _ Fl ow Control! er ----"".>==--___.5 __ 

Filter ID --===-----11 / 3 Jc, '-I Probe Io __ ,.... ~"--"-z_7-=-'----

Canister Vacuum, in.Hg: Pretest z.~ 
Front-Half Leak Check, in.Hg/5 min: Pretest 

Posttest CJ ---'-----
Posttest ----- ------

Leak-check acceptance criteria: < 5 in.Hg/5 min 
_ / "e,l~.t /:? / 

Sampling Time: Start /6 'i / 1 z , t;, Stop / 7 Ji, / zi.! 3 
l 

Condensate Recovery:* Total Volume, ml - Vial Size, ml_--____ _ 

Condensate Label ID ------ Liquid Level Marked? __, 

Run No. Ca1ister ID Flow Controller ---- ----
Probe ID Filter ID ------- --------

Canister Vacuum, in.Hg: Pretest Posttest -----
Front-Half Leak Check, in.Hg/5 min: Pretest ----- Posttest ------

Leak-check acceptance criteria: < 5 in.Hg/5 min 

Sampling Time: Start _____ Stop ____ _ 

Condensate Recovery:* Total Volume, ml ---- Vial Size, ml ------
Condensate Label ID Liquid Level Marked? ___ _ 

* Store condensate samples on ice or refrigerated. 

C3572A-03.FM/CANI STER.SAM/sm 
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MODIFIED METHOD 5 SAMPLE RECOVERY AND INTEGRITY SHEET 

Plan t s~.., ~<:lA. ,4,,. ..... y D-:-e-- + 
/ I 

Sample date _ ,_! 1..,,,../_~~/_1...L-_.._'{ ___ _ 
Recovery da t e -'-~+/-~.....,._i_~~c.( ____ _ Sample location K.'i., 5+,.., ~k 

Run No. ,5 - nm:;- I Recovered b _v _ _,{!~ez .... · ..... , ~D'---=[)'------
Fil ter No(s) . /LIA 

- - --'---"-'---- - --

XA0- 2 sorbent tra p No. 

Final volume wt. 

Ini tia l volume wt . 

Ne t vo 1 ume wt. 

Des cri pt i on of 
imp i nge r co nt ents 

~ MOISTURE 

~ v 
2nd 

i ge r impinger 

Yl 'f .'1 g '-o l l g 

4.,c, _7- g j - j_"] . L g 

33C,2 g I ,~ g 

To t a l moi s ture 

1 

3rd 4th 
impinger impinger Silica gel 

::,-1 'j-. r g '{YtJ. 3 g 75"-J. 3 g 

SJ'/,b g '-li'O. 0 g 7'-1-/,f_ g 

I , 1... g 0, 3 g LO,)- g 

30 '.';; s pent 

RECOVERED SAMPLE 

Fi l ter conta iner num ber(s) __ D3_.,__({"--'--'(3'------- Sealed ~ ---=------
Des c r i pt i on of pa rt i cu l a t e on f i 1 t er ____.lu'):....:. f-J-( ~t-j~C....1::f.'--l').£..,, _______ _,__ __ 

Pro be r1 nse 
Container No . 

Back rin se 
Container No. 

I 
V, tX A 

Condensate Container No. 0 3 J zA 
Impinger Contents 

Container No . -------

Bla nk Co nta i ne r No . 3ot A-

Blank Container No. 

Blank Container No . ----
Liquid Levels marked /~ Samples stored and locked ______ _ 

Remarks fr-0 /J O 3 I I 6 
J 

LABORATORY CUSTODY 

P. eceived by 
--------- ----

Rem arks 

Oa te 

B-36 ____________ _ 



MODIFIED METHOD 5 SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant _,,{ /:;A-·t?=c· ,-J /4- ,v /k/{'T Sample date / I I '1 / .t: y ' 

Sample location IJ.t£-N '§ T /f<- A_- Recovery date /,'1 4 Is r: 
Run No. --1 . _,(, ~,rt- .' 5 - z Recovered b_v f?G, ~o 

;/ A I 
Filter No(s). 

XAD -2 sorbent t ra p No. 

u,t,-~J)~~ 
MOISTUKE 

2nd 3rd 4th 
i$nger impinger impinger impinger Silica gel 

Fina l volume wt. 

Initial volume wt . 

Ne t vol ume wt. 

Description of 

--- ; ,/ '12 ') g 

L/9'5:3 g 

,.=:s-t, l-- g 

£o"3,'-{ g S-(11 ~ 
i-( ~-5' g £'b f!._. l , 

- o_ I G -c.rs 

g ~'1'\, i g 2<:r'J-. -s g 

g f f/ 7 g 77z,2. g 

a i , I a I 3,3 g 

imp inger cont ents 70 ;; spent 
1-

Totcl mo i sture _Z~?~f,_]_ 9 jj f 11/i 
RECOVERED SA~PL E 

Sea led J --------Fil ter conta iner number( s ) ~/ 3 8 ---'---=-__,__ ____ _ 

Description of pa r t icul ate on fi l t er __ .L/J'1-·_,__\-_6""'--'----e-"-""..,,."--''-o,, ________ _ 

Pro be rins e 
Co ntain er No. 31 -~ '1 Bl ank Co ntaine r No. 

Bac k r in se 
rk Container No. Blank Conta iner No. 

Condensate Container No. _3 / '-/A: 
Impinger Contents 

Container No. 

liquid levels marked -----

Blank Container No. ----

Samples stored and locked ______ _ 

Remarks -----4--l!v-:.;.: .... ~:__--=~:.....!.....) .=:~:_..=c__==--------------------

LABORATORY CUSTODY 

P.eceived by Date - ------------
Rem arks 

B-37 -------------



MODIFIED METHOD 5 SAMPLE RECOVERY AND INTEGRITY SHEET 

Sample date // / '1 Ir£! _..,_,_~, /---'---'----"----
Recovery date -'-l._1....,___ ...... Lf_/,__,_9_'1' __ _ 

Pl ant :ie:e: r o1 -/k. ff V fk-l'o--r: 
Samp le location f(/l-A.I ~ T7k. K 

Run No. s-,MMs--3 Recovered b_v ------'-'Q""'I)""'---------

Fi l te r No ( s ) . __ .Y::::..._....1./'---,,q'-----
XAD-2 sorbent trap No. 

[~1 tl S~ 
MOISTURE 

jr 
2nd 3rd 4th 

im~ger impinger impinger impinger Silica gel 

Final vo 1 ume wt. ~£j.h g _.;-.,,o, 1 g 5~u.o g 2-aJ,Og 76 z,7 g 
Init ia l volume wt . .503,.8 g 57'1, 3 g !:,-g 1, 7 g s-oz_og 7 7' 8.Z g 

Net vol ume wt. 3 i, s·: Y._ g [{:;,) a 0 ,3 0 /. 0 9 
. ...-

L 'i., ::> g 

Description of 
impinger contents !J.01 spent 

--""3'---'-', r:l<....k... _,__\ _g Q 1tj t Tota l moisture 

RECO VERED SAMPLE 

Filter container number( s) 3!':) (3 Sea led--~------

De s c r i pt i on o f pa rt i cu 1 a t e on f i 1t er ---''C!:l·j~+,___,B""'--'-,,..-""s->-""....,~.....,...._ ________ _ 

Probe rinse 
Co ntainer No. 

Back ri nse 
Co ntainer No. 

Condensate Ccnta i ner No. 3 / 6 ,4 

Blan k Container No. 

Blan k Co ntainer No. 

Impinger Contents 
Container No. ___ __,_tf1t'___ _ ___ Blank Container No. 

Liquid Levels marked ~ Samples stored and locked ______ _ 

Remarks ---C--.,, 0 3 / ::>-c..___, --'--'--::.:.1,::.--=-_!...;=-.::,,--==::::::,_ _________________ _ 

LABORATORY CUSTODY 

Received by Date -------------
Remarks 

B-38 
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APPENDIX C 

LABORATORY DATA 

- Volatiles 
- HCI 
- Particulate 
- Semivolatiles 

C-1 



TELECOPY N'GMBER~ 

TO: 

FROM: 

DATE: 

NUMBER OF PAGU: 

!BU MIDDLEBROOK PIKE 
KNOXVILLE, TN 37921 
(615) 588-6401 

TELECOPY REQ~T 

ef/.J - 782 - 'i~ 7 

A-3 (INCLUDING COVER SHEET) 

IF ALL PAGES ARE NOT RECEIVED, PLEASE NOTIFY THE RECEPrIONIST AT 
THE ABOVE NUMBER. THANK YOU. 

MIDDLEBROOK FAX NO. (615) 584-431! 
neg:~nal Otfu::e 

5815 Middlebrook Pike• Knoxv1.Ue. 1'11Mes-.. 37921 • &15,566~01 

C-2 

~ 3"Tl!AXON){ ~lNVnO! t I: LI : t6-9I-II !IOt9-999/SI9 8\'7 'XON>l:Ag l ~'3S 



Quantm-a InccrpqratM 
5815 Mlddll,1,mnlc Plu 
Kru:r.will,, Tt11rt11.1tt 37921 

615 588-6401 T1kphmi, 
615 584-4315 Fax 

IT Engineering Services 
140 Allen's Creek Road 
Suite 150 
Rochester, NY 14618 
Attn: Jeff Korb 

Job Number: 1979 

Qua~ 
~ 

November 18, 1994 

P.O. Number: 162254 

This is the Certificate of Analysis for the following samples: 

Client Project ID: 
Date Received by Lab: 
Number of Samples: 
Sample Type: 

I. Introduction 

Seneca Army Depot 519200-0500000 
November 8, 1994 
Four (4) 
Summa Canister 

Four (4) samples arrived at Quanterra Environmental Services, Kno"lCVille, 
Tennessee on November 8, 1994 for chemical analysis. The samples were 
collected from November 1 through November 3, 1994 and were labeled as 
follows: 

Client Sample ID 

S-TO14-1 

9-TOJ.4-2 

S-TOJ.4-3 

S-TO14-BLANK 

Reviewed and Approved: 

g_p_l_l_e_r _________ _ 
Project Manager 

C-3 
~ mIAXON>I vmGlNVnO! tt:Ll 

Lab Sample ID 
AC8544 

AC8546 

AC8547 

AC8548 

tG-91-ll!lOt9-99S/Sl9 8V7 ·xoN>1:A8 oos 



Client: 
Workorder: 

SENECA 
1979 

rr. Analytioa1 Results/Methodology 

The analyt.i~al results for this report are presented by analytical test. 
The data will include sample identification information, the analytical 
results, and the appropriate detection limits. 

The sample was analyzed !or Volatile Organic Compounds by Gas 
Chromatography/Mass Spectrometry; EPA Method T0-14. 

III. Quality control 

Immediately following the analytical data for the samples can be found 
the QA/QC information that pertains to these samples. The purpose of 
this infonnation is to demonstrate that the data enclosed is 
acicntifically valid and defensible. Thia QA/QC data ls u~~d tu assess 
the laboratory'R pP.rformance during the analysis of the samples it 
accompanies. All quantitations were performed within the calibrated 
range of the analytical instrument. 

IV. Pata Report Qualifiers 

Following are descriptions of data report qualifiers which may have been 
used in Llli~ i:il1c;1lytical report. 

u 

VALUE 

J 

D 

E 

ND 

The analyte was not detected in thP- sample or extract. 
The value reported with the "U" is the detection limit for 
that compound in that sample. 

The result is a value equal to or greater than the 
detection limit for that compound. 

Indicates an estimated value. This flag is used when mass 
spectral data indicates the pr~sence of the compound, but 
the result is less than the specified detection limit. 

This flag indicates that the compound was analyzed at a 
secondary dilution factor. 

Th:l.s flag indicates that the quantity of this compound 
detected in this sample is above the linear range of the 
instrument. Results are probably lower than actual. 

Not detected. 

2 

C-4 
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Client: SENECA 
Workorder: 1979 

T0-14 Volatile Organics 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

SYSTEM BLANK 

ABLKHB 

11/16/94 

l 

CAS # Compound 
Result 
ppb(V/V) 

75-71-8 ..... Dichlorodifluoromethane ............... . ND . 
76-14-2 ..... 1,2-Dichlorotetrafluoroethane ......... . ND . 
74- 87- 3 ..... Chlorornethane .................... . .... . ND 
75-01-4 ..... Vinyl Chloride ........................ . ND . 
74-83-9 ..... Bromomethane .......................... . ND 
7!:i • 0 0 - 3 ..... Chloroethane .......•.•................. ND 
75-69-4 •.... Trichlorofluorometh~ne .... .. .. ....... . . ND . . 
75-35-4 ..... 1,1-Dichloroethene .................... . ND 
76-13-1 ..... 1,1,2-Trichlorotrifluoroethane ........ . ND 
75-09-2 ..... Methylene Chloride .................... . ND . 
75-34-3 ..... 1,l·Dichloroethane .................... . ND . 

156-59-2 ..... cis-1,2-Dichloroethene ................ . ND . 
67- 66- 3 ..... Chloroform ............................ . ND . . 
71-55-6 ..... 1,1,1-Trichloroethane ................. . ND . 
56 - 2 3 - 5 •••.• Carbon Tetrachloride .................. . ND . 
71-43-2 ..... Denzene ............................... . ND 

107-06-2 ..... 1,2-Dichloroethane .................... . ND . 
79-01-6 ..... Trichloroethene .................. ..... . ND 
78-87-5 ..... 1,2-Dichloropropane ................... . ND 

10061-01-5 ..... cis-1, 3-Dichloropropene ............... . ND 
10 B - BB - 3 ••••. Toluene ...................•............ ND . 

10061-02-6 ..... trans-l,3-Dir.hloropropene ............. . 
79-oo-s ....• l,l,2-Trichloroethane ................. . 

ND 
ND 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 
127-18-4 ..... Tetrachloroethene ..................... . ND .. 
106- 93-4 .••.. 1 1 2-Dibromoethane ..................... . 
108-90-7 ..... Chlorobenzene ......................... . 
100-41-4 ..... Bthylbenzene .......................... . 

IT15- 30- 5 ..•.. m/p-Xylene ..•.......................... 
9 5 - 4 7 - 6 • . . . . o -Xylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

100-42 • 5 •••.. SLyr:t:!ne ....................•.......... • 
79-34-5 •.•.• 1,1,2,2-Tetrachloroethane ......... , ... . 

108-67- 8 ..... 1, 3, 5-Trimethylbenzene ................ . 
95-63-6 ..... 1,2,4-Trimethylbenzene ................ . 

541-73-1 ..... 1,3-Dichlorobenzene ................... . 

C-5 

ND 
ND 
ND 
ND 
ND 
NU 
ND 
ND 
ND 
ND 

. 
. . 
. 

. . . 

. . 

. . . 

. . 

. . . . . 

. 

. 

. . . 

. . 

. . . 

. . 

. 

. . . . 

. 
. 

. 

. . 

. . 

. . 

. . 

. . 

. 

. 

. . 

. 

. 
. 

. . 

. . 

Detection 
Lirni t. 

. . 0.20 

. . 0.20 
. 0.20 

. . 0.20 

. . . 0 .20 

. 0.20 . . . 0 .20 

. . 0 . :?. 0 
. 0.30 

0.30 
. . . 0.20 
. . . 0. 20 
. . 0.20 . . 0.20 
. . 0. 20 
. . 0.20 
. 0.20 

. . . 0.20 

. . . 0.20 
. 0 .20 
. 0.20 
. . 0.20 

. . . 0.20 

. . . 0.20 . . . 0.20 
0.20 

.. 0.20 

. . . 0.20 

. . . 0.20 

. . 0.20 
. . 0.20 

0.20 
. . . 0.20 . . 0. 20 
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@uanterra 
/!q,,/romnan/ 
-~ Client: SENECA 

Workorder: 1979 

T0-14 Volatile organics 

Client Sample ID: 

Lab Sample TD: 

Analysis Date: 

Dilution Factor: 

SYSTEM BLANK 

AJU,KHS 

11/16/94 

1 

CAS # Compound 
Result 
ppb(V/V) 

10 6- 4 6- 7 ..... 1, 4 -Dichlorobenzene . .... ... ... .. . . . ... . ND . 
95-50- 1 .... . 1,2-Dichlorobenzene .. .. ... ... ... ...... . ND 

100-44-7 ..... Benzyl Chloride ..... . ....... . .... .. .. . . ND . 
120-82- 1 . .... 1,2,4-Trichlorobenzene . . .... . ...... . .. . ND 

8 '/ - 6 8- 3 . .. .. Hexachlorobutadiene . .. .. .............. . Nn 

Surrogat.e Compound %' Recovery 

D4-1,2-Dichloroethane ....... . . 99 
DB-Toluene .•...... . .. . .. .. .... 100 
Bromofluorobenzene ............ 95 

C-6 

. . . . 
. 

Detection 
Limit 

0.20 
. 0.20 
. . 0.20 

0.20 
0 . 20 

... ffilAXON>I \imGJMiffO '. 81 :L 1 tG-91 -11~10t9-99S/S19 ffi1l 'XON>l:Ag 1N3S 



Client: SENECA 
Wurkorder: 1979 

Quanterra ~, 
&me., 

'J'0-1.4 Volatile Organics 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

AC8544 

11/16/94 

3.01 

CAS # Compound 
Result 
ppb(V/V) 

75-71-8 ..... Dichlorodifluoromethane ................ ND 
76-14-2 . .. .. 1,2-Dichlorotetrafluoroethdne .......... ND 
74-87-3 ..... rhloromethane .. ....................... 3.8 
75-01-4 ..... Vinyl Chloride ......................... ND 
74 - 83 - 9 .•.•• Bromomethane •......•..••.......•..•.... ND 
75- O 0- 3 ..... Chlo roe thane. . . . . . . . . . . . . . . . . . . . . . . . . . . ND 
75-69-4 ••••. Trichloro!luoromethane ................. ND 
75-35-4 •.•.. 1,1-Dichlnraethene ..................... ND 
76-13-1 ..... 1,1,2-Trichlorotrifluoroethane ......... ND 
75-09-2 .... . Methylene Chloride ..................... ND 
75-34-3 ..... 1,1-Dichloroethane ..................... ND 

1.56- 59 - 2 . .... cis -1, 2 -Dichloroethene. . . . . . . • . . . . . . . . . ND 
67-66-3 ..... Chloroform ............................. ND 
71- 55-6 ..... 1, 1, 1-Trichloroethane .................. ND 
56-23-5 ..... Carbon Tetrachloride ................... ND 
71-43-2 ••••• Benzen!::'! •••••••...•••••.••.•••.•••••••. 8.7 

107 - O 6 - 2 ..••• 1, 2 -Dichloroethane. . . . . . . . . . . . . . . . . . . . . ND 
79-01-6 ..... Trichloroethene ............ ..... ....... ND 
78-87-5 ..... 1,2-Dichloropropane .... ................ ND 

10061-01-5 ..... cis-1,3-Dichloropropene ................ ND 
108-88-3 ..... Toluene ............................. . . 2.1 

10061-07.-6 ..... trans-1,3-Dichloropropene .............. ND 
79-00-5 ..... 1,1,2-Trichloroethane .................. ND 

127-18-4 ••..• Tetrachloroethene ...................... ND 
106-93-4 •..•• 1.,2-Dibromoethane ....•.........••.•.... ND 
108 -9 O - 7 ••... Chlorobenzene. . . . . . . . . . . . . . . . . . . . . . . • . • ND 
100-41- 4 . .... Et.hylben2ene ........................... ND 

ITlS-30-5 ..... m/p-Xylene ............................. ND 
95-47-6 •.... o-Xylene ....••••....................... ND 

100-42-5 ..... styrene ................................ ND 
79-34-5 ..... 1,1.,2,2-Tetrachloroethane .............. ND 

108-67-B ..... l,3,5-Trimethylbenzene.. .... ... ...... ND 
95- 63-6 ....• 1, 2, 4-Trimethylbenzene ...... ........... ND 

541-73-1 ..... 1,3-Dichlorobenzene •.......... ......... ND 

C-7 
... mIAXO~ ~J.NVno: 91 :L 1 

. 

. 
. . 
. 
. . . 

. . 

. 

. 

. 
. . 
. 

. . . . 
. . . 

. . 

. . 

. . 
. 
. 

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

. . . 
. . 

. . . . 

. . . 

. . . . 

. . . 
. 
. 

. . 

. . 
. . . 
. . 
. 

. . . 
. 

. . . . . . . . . 
. . 

. . . . . . . . . . 

. . . 
. . 

. 

Detection 
Limit 

. 0.60 
U,60 
0.60 

. 0.60 

. 0.60 

. . 0.60 

. . 0.60 

. 0.60 

. 0.90 

. . 0.90 

. . 0.60 

. . 0.60 
. 0.60 . 0.60 

0.60 
. 0.60 

. . 0.60 
. 0.60 

. . 0.60 

. 0.60 
. 0.60 
. 0.60 
. 0.60 . 0.60 

. . 0.60 . . 0.60 

. . 0.60 

. 0.60 

. 0.60 
0.60 

. 0.60 . 0.60 
. . 0.60 
. . 0.60 



Quanterra 
Emwrt-1 
s-1cu Client: SENECA 

Worko:rder: 1979 

T0·14 Volatile Organics 

Client Sample ID: 

T,ab Sample ID: 

Analysis Date: 

Dilution Factor: 

S-TO14-1 

AC8544 

11/16/94 

3.01 

CAS # Compound 
Result 
ppb(V/V) 

106-46:. 7 ..... 1, 4 -Dichlorol.Hmzene ................... . ND 

95-50-1 ..... 1,2-Dichlorobenzene ....... .. .......... . ND 
100·44-7 ..... Benzyl Chloride . ...................... . 
120-82·1 ..... l,2,4-Trichlorobenzene .. . ............. . 

87-68-3 ..... Hexachlorobutadiene ................... . 

ND . 
ND . 
ND . 

Surrogate Compound %- Recovery 

D4-1,2-Dichloroethane ......... 98 
DB-Toluene ........ .... ........ 100 
Bromofluorobenzene ............ 97 

. . . 
. . 
. 

. . . . 

Detection 
Limit 

. . 0.60 
. 0.60 

. . 0.60 . 0.60 
. 0.60 

C-8 
~ ml/\XON>I vmGlN\inO! 9I:L1 tG-g1-11!10t9-ggg;sI9 8\'l 'XON>l :A8 lN3S 



Client: SENBCA 
Workorder: 19?9 

Quanterrs 
~ 
~ 

TO-14 Volatile Organics 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

S-T014-2 

AC8546 

11/16/94 

3.3 

CAS # Compound 
Result 
ppb(V/V) 

75-71-8 ..... Dichlorodifluoromethane ................ ND 
76-14-2 ..... 1,2-Di~hlorotetrafluoroethane .......... ND 
74-87-3 . .... Chloromethane ......................... 1.7 
75-01-4 ..... Vinyl Chloride ......................... ND 
7 4 - 8 3 - 9 •••.• Bromomethane. . . . . . . . . . . . . . . . . . . . . . . . . . . ND 
'/!:i • uo- 3 ••••• Chloroethane. . . . . . . . . . . . . . . . . . . . . . . . . . . ND 
75 - 69-4 .. ... T:richlorofluoromethd.ne. . . . . . . . . . . . . . . . . NV 
7~-35-4 .•. .• 1,1-Dichloroethene ..................... ND 
76-13-1 ..... 1,1,2-Trichlorotrifluoroethane ......... ND 
75-09-2 •••• . Methylene Chloride •..............•..... ND 
75-34-3 ....• 1, 1-Dichloroethane ..................... ND 

156 · S!)-2 ••••• cis-1, 2-Dichloroethene ................. ND 
67-66-3 ..... Chloroform ...........................•• ND 
71-55-6 ..... 1,1,l-Trichloroethane .................. ND 
S 6 - 2 3 - 5 ..... Carbon Tetrachloride. . . . . . • . . . . . . . . . . . . ND 
71-43-2 ..... Benzene ................................ ND 

107-06-2 ••... 1,2-Dichloroethane ..................... ND 
79-01-6 ..••. Trichlorm~thene ...... ... ........ ... .... ND 
78•87-5 ..•.. 1,2-Dichloropropane .................... ND 

1006 l- O 1- 5 ..••. cis -1, 3 -Dichloropropene. . . . . . . . . . . . . . . . ND 
108-88-3 ..... Toluene ................................ ND 

10061-02-6 ..... trans-1,3-Dichloropropene .............. ND 
79-00-5 ..... l,1,2-TrichloroethanP- .................. ND 

127-18-4 ..... Tetrachloroethene ...................... ND 
106-93-4 •.... 1,2-Dibromoethane ...................... ND 
108-90-7 ..... Chlorubenzene .......................... ND 
100-41-4 ..... Ethylbenzene .......... , ............... . ND 

ITlS-30-5 ..... m/p-Xylene ............................. ND 
9 5 - 4 7 - 6 • • • • • o -Xy 1 ene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ND 

100 •42- 5 ..... Styrene ................................ ND 
79-34-5 ..... 1,1,2,2-Tetrachloroethane .............. ND 

108-67-8 ..... 1,3,5-Trimethylbenzene ................. ND 
95-63-6 •.... 1,2,4-Trimethylbenzene ................. ND 

541-73-1 ...•• l,3-Dichlorobenzene .................... ND 

C-9 
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Detection 
Limit 

. 0.66 
0.66 

. 0.66 
0.66 
0.66 

. . 0.66 

. . 0.66 
. 0.66 

0.99 
. 0.99 
. . 0.66 
. . 0.66 . 0.66 

0.66 
. 0.66 

. . 0.66 

. . 0.66 

. . 0.66 

. 0.66 

. . 0.66 
0.66 

. . 0.66 

. . 0.66 . . 0.66 

. . 0.66 

. . 0.66 . 0.66 
. 0.66 

. . 0.66 
. 0.66 
. 0.66 . 0.66 

0.66 
. 0.66 



Client: 8filJ~CA 
@uanterra 

P.tMronm.:nul 
~ 

Workorder: 1979 

T0-14 Volatile Organics 

Client Sample ID: 

Lah Sample ID: 

Analysis Da.te: 

Dilution Factor: 

S-T014-2 

AC8546 

11/16/94 

3.3 

CAS # Compound 
Resu) t . 
ppb(V/V) 

106 - 46 - 7 ..... l, 4 -Dichlorobenzt!Il~ ................... . ND . 
95-50-1 ..... 1,2-Dichlorobenzene ................... . ND . 

100-44-7 ..... Benzyl Chloride ....................... . ND . 
120-82-1. .... 1, 2, 4 -Trichlorobenzene ................ . ND . 

8 ·1-68- 3 ••... Hexachlorobutadiene ......... . .... . .... . ND . 

Surrogate Compound % Recovery 

D4-1,2-Dichloroethane ......... 97 
DB-Toluene. . . . . . . . . . . . . . . . . . . . 100 
Bromofluorobenzene ............ 97 

C-10 
~ mIAXON)I '1RGLNVno: LI:Lr 

. . . . 
. . . 

. . . . 
♦ . . 

. . 

Detection 
Limit 

. . 0.66 
0.66 
0.66 

. . 0.66 
0.66 



Client: SENECA 
Workorder: 1979 

T0-14 Volatile Organics 

Client Sample ID: 

Lab Sample IO: 

Analysis Date: 

Dilution Factor: 

S-T014-3 

AC8547 

ll/16/94 

3.89 

CAS # Compound 

Quanterra 
l!mllouwtrnal -~ 

Result 
ppb(V/V) 

Detection 
Limit 

75-71-8 .•.•. Dichlorodifluoromethane ................ ND ........ 0.78 
76-14-~ ..... 1,2-Dichlorotetrafluoroe~hane .......... ND ........ 0.78 
74-87-3 ..... Chloromethane ........... . ............. 5.0 ........ 0 . 78 
75-01-4 ....• Vinyl Chloride ......................... ND ..•..... 0.78 
74-83·9 ..... Bromomethane ........... . .............. 1.5 ........ 0.78 
7!:i - 00- 3 ..... Chloro~thane. . . . . . . . . . . . . . . . . . . . . . . . . . . ND . . . . . . . . O. 7 8 
75-69-4 ..... Trichlorofluoromethane .............. ... ND ........ 0.78 
75- 35-4 ..... 1, l·Dichloroethene ..................... ND ........ o. 78 
76-13-1 ..... l,1,2-Trichlorotrifluoroethane . . ....... ND ......... 1.2 
,~-09-2 ..... Methylene Chloride .. .... ...... . ........ ND ......... 1.2 
75-34-3 ..... 1,1-Dichloi·oethane ..................... ND ........ 0.78 

156-59-2 ..... cis-1,2-Dichloroethene •.........•...... ND ........ 0.78 
67-66-3 ..... Chloroform ......................... .. .. ND ........ 0.78 
71-55-6 ..... 1,1,l·Trichloroethane .....•......... .. . ND .... . ..• 0.78 
56-23-5 ....• Carbon Tetrachloride ................... ND ........ 0.78 
71-43-2 •...• Benzene ................................ ND .•.••... 0.78 

107- 06-?. ..... 1, 2 -Dichloroethane ..................... ND . . . . . . . . 0. 78 
79-01-6 ..... Trichloroethene ........................ ND ......•. 0.78 
78-87-5 ..... 1,2-Dichloropropane ...... . ............. ND ........ 0.78 

10061-01-5 ..... cis-1,3-Dichloropropens ................ ND ........ 0.78 
1 O 8 - 8 8 - 3 ..... Toluene ...•••••......•........... , . . . . 2 . 6 . . • . . . . . O . ·18 

10061-02-6 ..... tranA-J,3-Dichloropropene ..... . ........ ND ........ 0.78 
79-00-5 .•... 1,1~2-Trichloroethane .................. ND ........ 0.78 

127-18-4 ..... Tetrachloroethene .•.........•.•........ ND ........ 0.78 
106-93-4 •.... 1,2~•nibromoethane ......••.......•••.... ND ........ 0.78 
108-90-7 ..... Chlorobenzene .............. .. .......... ND ...... • . 0.78 
100-41-4 ..... Ethylbenzene ........................... ND ........ 0.78 

ITlS-30-5 ..... m/p-Xylene ............................ 1.5 ········ 0.78 
95-47-6 ..... o-Xylene ....•...........•.......•..•... ND ........ 0.78 

100-42-5 ..... Styrene ................................ ND ........ 0.78 
79-34-5 •. , .. 1,1,2,2-Tctruchloroethane .•............ ND ........ 0.78 

108-67-8 ..... 1,3,5-TrimethylbP.nzene .... ............. ND ........ 0.78 
95-63-6 ..... 1,2,4-Trimethylbenzene ................. ND ........ 0.78 

541-73-1 ..... 1,3-Dichlorobenzene .................... ND ........ 0.78 

C-11 
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Client: SENECA 
Quanterra 
~ 
•""'m«f 

Workorder: 1979 

T0-14 Volatile Organics 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilutinn Factor: 

S·T014·3 

ACB547 

11/16/94 

3.89 

CAS # Compound 
Result 
ppb(V/V) 

106- 46- 7 ..... l, 4-Dichlorobenzene ................... . ND . 
95-50-1 ..... 1,2-DichlorobenzenP- ................... . ND . 

100-44-7 ..... Benzyl Chloride ....................... . 
120- 82-1 ..... 1, 2, 4-Trichlorobenzene ................ . 

ND . 
ND . 

87- 68-3 ..•.. Hexachlorobutadiene ................... . ND . 

Surrogate Compound %- Recovery 

D4-1,2-Dichloroethane ......... 100 
DB-Toluene .................... 100 
Bromofluorobenzene .. .......... 96 

C-12 

. . 

. . . 

. . . 

. . . 

Detection 
Limit 

. 0.78 

. 0.78 

. 0.78 

. 0.78 

. 0.78 

... m I AXO~ vm8.L\!Vl70 ! L 1 : L 1 t6-91-ll!l0t9-999/919 9"7 'XON>l:A9 .L\GS 



Client: SENECA 
Workorder: 1979 

TO-14 Volatile Organics 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

S-T0l4-3 

AC854?DP 

11/16/94 

3.89 

CAS # Compound 

Quanterra 
~ 
-~ 

Result 
ppb(V/V) 

Detection 
Limit 

75-71-8 ..... Dichlorodifluoromethane .......•........ ND ........ 0.78 
76-14 2 ••••• 1,2-Dichlorotet:rafluoroethane .......... ND •••.•••. 0.78 
74-87-3 ..... Chlnromet.hane ... . ..................... 5.0 ........ 0.78 
75-01-4 ..... Vinyl Chloride ......................... ND ........ 0.78 
74-83-9 ..... Bromomethane .......................... 1.5 ........ 0.78 
75-00-3 ..... Chloroethane ..........•................ ND ........ 0.78 
75-69-4 ••..• Trichlorofluoromethane .. . .............. ND ........ 0.78 
75-35-4 ..... l,l-Dichloroethene ......... .. .......... ND ........ 0.78 
76-13-1 ..... 1,1,2-Trichlorotrifluoroethane ......... ND ......... 1.2 
75-09-2 ..... Methylene Chloride ..................... ND ......... 1.2 
75-34-3 ..... 1,1-Dichloroethane ..................... ND ........ 0.78 

156-59-2 ..... cis-1,2-Dichloroethene ................• ND ........ 0.78 
67-66-3 ..... Chloroform •••.......................... ND . ....... 0.78 
71-55-6 .••.• 1,1,l-Trichloroethane .................. ND .....•.. 0.78 
56<23-5 ..... Carbon Tetrachloride ................... ND ........ 0.78 
71-43-2 ••... Ben:l.eilt! ................................ ND ....... . 0.78 

107- 06-2 ....• 1, 2 -Dichloroethane. • . . . . . . . . . . . . . . • . . . . ND . . . . . . . . 0. 78 
79 - 01- 6 ..... Trichloroethene ........................ ND . . . . . . • . o. 78 
78-87-5 ..... 1,2-Dichloropropane •.... , ........... . .. ND ........ 0.78 

10061-01-5 ....• cis-l,3-Dichloropropene ................ ND ........ 0.78 
10 8 - 8 8 - 3 ••••• Toluene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 • 6 . . . . . . • . 0. 7 8 

10061-02- 6 ..... trans-1, 3-Dichloropropene .............. ND ....•.•. 0. 78 
79-00-5 ..... 1,1,2-Trichloroethane ............... . .. ND ........ 0.78 

127-18-4 •••.. Tetrachloroethene .•.••.•............... ND ... . ...• 0.78 
106-93-4 ..••. 1,2-Dibromoethane ...................... ND .•...... 0.78 
108-90-7 ..... Chlorobenzene ................. . ........ ND ........ 0.78 
100-41-4 ..... Ethylbenzene .......•...•...........•... ND ......•. 0.78 

ITlS-30-5 ..... m/p-Xylene ............................ 1.5 ........ 0.78 
95-47-6 ..... o-Xylene ....•.........•.•..•........... ND ........ 0.78 

100-42-5 ..... Styrene •.......•.•.•.•..........•...... ND ........ 0.78 
79-34-5 ....• 1,1,2,2-Tetrachloroethane .............. ND ........ 0.78 

108-67-8 ..... 1,3,5-Trimethylbenzene ................. ND ........ 0.79 
95 • 63 • 6 •.... 1, 2, 4-Trimethylbenzene ................. ND . . . . . . . • 0. 78 

541-73-1 ..... 1,3-Dichlorobenzene ..............•..•.• ND ........ 0.78 

C-13 
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Client: SENECA 
Workorder: 1979 

T0-14 Volatile Organics 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

S-T014-3 

AC8547DP 

11/16/94 

3.89 

CAS # Compound 

Quanterra 
&mn-cunmc,J 
s.,,..,. 

Result 
ppb (V/V) 

106-46- 7 ..... l, 4-Dichlorobenzent! ................... . ND . . . 
95 • 50-1. .... l., ✓. - Dichlorobenzene ................... . ND 

Detection 
Limit 

0.78 
0.78 

100-44-7 ..... Benzyl Chloride ....................... . ND . . .. 0.78 
120-82-1 ..... l,2,4•Trichlorobenzene ................ . ND . . . 0.78 

87- 68 • 3 ..... Hexachlorobutaciiene ................... . ND . . . . 0.78 

Surrogate Compound %- Recovery 

D4-l,2-Dichloroethane ......... 97 
DB-Toluene. . . . . . . . . . . . . . . . . . . . 101 
Bromofluorobenzene ............ 95 

C-14 
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Client: SENECA 
Workorder: 1979 

Duplicate Recovery of Volatile Organics 

Client Sample ID: S-'1'014-3 

Lab Srunple ID: AC0547 

Duplicate Sample ID: AC8547DP 

Dilution Factor: 3.89 

Compound 

Dichlorodifluoromethane ........... . 
1,2-Dichlorntetrafluoroethane ..... . 
Chloromethane ..................... . 
Vinyl Chloride .................... . 
Brornomet.hane ...................... . 
Chlorocthane ...••.................. 
Trichlorofluoromethane ............ . 
1,1-Dichloroethene ................ . 
l,l,2-Trichlorotrifluoroethane .... . 
Methylene Chloride ................ . 
1,1-Dichloroethane ................ . 
cis-1,2-Dichloroethene ......... .. . . 
Chloroform ........................ . 
1,1,1-Trichloroethane ............. . 
Carbon Tetrachloride .............. . 
Benzene ........ , •.................. 
1,2-Dichloroethane ................ . 
Trichloroethene ................... . 
1, 2-Dichloropropane ............... . 
cis-1,3-Dichloropropene ........... . 
Toluene ........................... . 
trans-1,3-Dichloropropene •......... 
1,1,2-Trichloroethane ............. . 
Tetrachloroethene ...............•.• 
1, 2-Dibromoethane ................. . 
Chlorohe.nzene ..................... . 
Ethylbenzene ...................... . 
m/p-Xylene ........................• 
a-Xylene .......................... . 
Styrene ........................... . 
1,1,2,2-Tetrachloroethane ......... . 
1,3,5-Trimethylbenzene ............ . 

Instrument M 

sample 
Amount: 

ND 
ND 

4.99 
ND 

1. 52 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.56 
ND 
ND 
ND 
ND 
ND 
ND 

1.50 
ND 
ND 
ND 
ND 

C-15 
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Quanterra 
~ -~ 

Analysis Date: 11/16/94 

Analysis Date: 11/16/94 

Units: ppb(V/V) 

DuplicatP. 
A.mount 

ND 
ND 
5.05 
ND 
1.48 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
2.64 
ND 
ND 
ND 
ND 
ND 
ND 
l. 53 
ND 
ND 
ND 
ND 

SL-RPD 

NA 
NA 

1 
NA 

3 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3 
NA 
NA 
NA 
NA 
NA 
NA 

2 
NA 
NA 
NA 
NA 



Client: SENECA 
Workor~er: 1979 

Duplicate Recovery of Volatile Organics 

Client Sample ID; 8-T014-3 

Lab Sample ID: AC8547 

Duplicate Sample ID: AC8547DP 

Dilution Factor: 3.89 

Compound 

1,2,4-Trimethylbenzene ............ . 
1,3-Dichlorobenzene . . ............. . 
1,4-Dichlorooen~ene ............... . 
1,2 Dichlorobenzene ............... . 
Benzyl Chlnrjde ....... . ........... . 
1,2,4-Trichlorobenzene ........... . . 
Hexachlorobutadiene ............... . 

Sample 
Amount: 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

Quanterra 
EzmffinJWuf,J 
~ 

Analysis Date: 11/16/94 

Analysis Date: 11/16/94 

Units: ppb(V/V) 

Duplicate 
Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

~RPD 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Run 
Surrogate Compound % Recovery 

Duplicate 
% Recovery 

D4-1,2-Did1loroethane ........ 100 
D8-Toluene ................... 100 
Bromofluorobenzene ........... 96 

Instrument M 

C-16 
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97 
101 

95 



Client: SENECA 
Workurder: 1979 

Quanterra 
Emim,111:71t1/ 
s-;.,.. 

TO-14 Volatile Organics 

Client Sample ID: 

Lab Sample ID: 

Analysis Date: 

Dilution Factor: 

S-T0l4-BLANK 

AC8540A 

11/16/94. 

2.61 

CAS tt Compound 
Result 
ppb(V/V) 

75-71-8 ..... Dichlorodirluoromethane ................ ND . 
76-14 -2 ..... 1,2-Dichlorotetrafluoroethan~ ...... . ... ND . 
74-87-3 ..... Chloromethane .......................... ND . 
75-01-4 ..... Vinyl Chloride., ....................... ND . 
74- 83 -9 ..... Bromomethane. . . . . . . . . . . . . . . . . . . . . . . . . . . ND . 
75-00-3 ..... Chloroethane ......... . ................. ND . . 
75-69-4 ..... Trichlorofluoromethane ......... . ....... ND 
75-35-4 ..... 1,1-Dichlornethene ..................... ND . 
76-13-1 ..... 1,1,2-Trichlorotrifluoroethane ......... ND 
75-09-2 ..... Methylene Chloride ... : ................ 3.0 . 
75-34-3 •.... l,l-Dichloroethane ..................... ND 

156-59-2 ..... cis-1,2-Dichloroethene ................. ND . 
67-66-3 ••..• Chloroform ............................. ND . 
71-55-6 •.... l,l,1-Trichloroethane .................. ND . 
56-23-5 ..... carbon Tetrachloride ................... ND . 
71-43-2 .•..• Benzene ....•...........•.•............. ND 

107-06-2 ..... 1,2-Dichloroethane ..................... ND 
79-01-6 ..... Trichloroethene ................ . ....... ND 
78-87-5 ..... 1,2-Dichloropropane .................... ND 

10061-01-5 ..... cis-l,3-Dichloropropene ................ ND 
108-88-3 .•... Toluene .............................. 0.54 

10061-02-6 ..... trans-l,3-Dichloropropene .•............ ND . 
79 - 00- s ..... 1, 1, 2 -Trichloroethane. . . . . . . . . . . . . . . . . . ND 

127-18·4 ..... Tetrachloroethene ...................... ND . 
106-9 3 - 4 . •••• 1, 2 -Dibromoethane. . . • • . • . . . . . . . . . . . • • • • ND . 
108 - 9 0- 7 ••••• Chlorobenzene .......................... ND . . 
100-41-4 ..... Bthylbenzene ...............••.•........ ND . 

ITlS-30-5 ..... m/p-Xylene ............................. ND . 
95-47-6 ..... a-Xylene ............................... ND 

100-42-5 ..... Styrene ................................ ND 
79 - 34-5 .•... 1, 1, 2, 2-Tetrachloroetharlt! .............. ND 

108- 67 - 8 ..... 1, .3, 5-Trimethylbenzene. . . . . . . . . . . . . . . . . ND 
95-63-6 .•... 1,2,4-Trimethylbenzene ................. ND . 

541-73-1 ..... 1,3-Dichlorobenzene .....•.............. ND . . 

C-17 
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. . 
. . 

. . . 

. . 

. . . . 

. . . . 

. . . . 
. . 

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

. 

. 
. . 

. . . . . . . 

. . . . 

. . . 

. . . 

. . . . 

. . . 

. . . . . . 

. . . 
. . 

. . . . . . . 

. . . . 
. . . 

Detection 
Limit 

. 0.52 
. . 0.52 
. 0.52 

. 0.-'12 
. 0.52 
. 0.52 

0.52 . . 0.52 
. 0.78 
. 0.78 
. 0.52 

. . 0.52 

. . 0.52 

. . 0.52 

. 0.52 

. . 0.52 

. 0.52 

. 0.52 

. . 0.52 

. 0.52 
. 0.52 

. 0.!:;2 
0.52 

. . 0.52 . . 0.52 
. 0.52 

. . 0.52 

. . 0.52 . . 0.52 
. 0.52 

. . 0.52 

. . 0.52 

. . 0.52 

. . 0.52 



Client: SENECA 
@uanterra ~, 

~ 
Workorder: 1979 

TO-14 Volatile Organics 

Client Sample ID: 

Lab Sample ID: 

Analysis Dau~: 

Dilution Factor: 

S-T014-BLANK 

AC8548A 

11/16/94 

2.61 

Compound 
Result 
ppb(V/V) 

106-46- 7 ..... 1, 4 -Dichlorobenzene ................... . ND . 
95-50-1 ..... 1,2-Dichlorobenzene ................... . ND 

100-44-7.~ ... Benzyl Chloride ...... ................. . ND . 
12 0 - 82 ~ l ..... 1,:.:, 4-Trichlorobenzene ................ . ND . . 

8 7- 6 8 - 3 •••.. Hexachlorobutadiene ..... .. ............ . ND 

Surrogate Compound %' Recovery 

D4-1,2-Dichloroethane ......... 101 
D8 -Toluene .................... 103 
Bromofluorobenzene ............ 98 

C-18 

. .. 
. 

. . 

. . 

. . . 

Detect inn 
Limit 

0.52 
0.52 . . 0.52 

. 0.52 

. 0.52 
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Work Order: 

Anaty11, 0111; 

Analyat: 

Lab S1m0le# 

~;--:~ 

At!ll'dt/ .,, __ 
.,-..,.,,,,.._, ,--v.LJ 

/ft,f"f-JI 

l1U~u1 

LCSID 

.Qf1.~4fl(,, 

Lab Samr:>4e # 

Lab SftmDle # 

Lab Sample# 

/fC/1/J/ 

Quanterra • Knoxv/lle Laboratory 
G1nerat Chemi•try Rquft Sheet 

Parameter. 

~j 
/l1" r r-/ 

Q-)li 
~~ 

Detection Limit: ----------------1 , 
\1\t 

Unite: umg/l~-u(D..,.DLU.rou.t....,[M(k_..,.g_..(pOQ,jorn!IW,j)£tiilim1,WW~;..._.M.-"'-'tf"__ , 
CIRCLE oNF" ._ 

a1ent 10 lhf~ Result Qualifier Blank# Blank Result 

Lf"-Jn. I &JJll,d.i,t ,I~ ~ 
..,, 

.> Al' LJ.d.a ,,,. /.(J~ 

.1'-;/()-J A•-•--,.N /,,I) /4./ ✓ ,, 
.:J'~~-.3 A_ •• .M .. _IJ /2 ~ ~~ ✓ .J.. 

~-ll&-11/U:. A .... h,_ •'/ / . ~ /,b .,/ /,1 

....f-H ~ - 4.f ~ ,#;1..$t'X /, .f +.tT/.~ h 

Ju:. 11/;7A r/-

Labornorv Control Sample (LCS) Ruult$ 
Arn1IVfl• Date Blank Result LCS True Value LCS Result %R 

//#5/-9¢ /, fl 4- I~ II¥ /~ 

Matrix So/Ice <MSJ or SoJhd Blank (SS} Ruutts 
CUenl 10 Anal Data Oriainal SDike MS or SB ¾R 

Duottc1to Anahts/s Rnutts 
ClleotlO Anal Date Ortalnal Ducltcate RPO 

Matrtx Solk.a/Alatrlx Solke OUDl/t:ate (l,fSAfSD) Results 
Client ID Anal Date Original Spike MS %R MSD %R APO 

l//t5'/9s/ /. f 14- If /~ ff ~ ,1,; r 

·-

Second-Level Review: 

C-19 
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11117/94 Method 5 Blank Analytical Results 

Plant: SENECA ARMY DEPOT 

Denstty of Acetone 0.7899 g/ml (pa) 

Sample Liquid level at mark 
Blank Type ldentlflable and/or container sealed 
Acetone YES YES 
Filter YES YES 

Acetone Blank Container No. 0302 8 Lab#: AC 8737 
Volume of Acetone: 119 ml. 0/a) 

Date & Time of Wt. 11 /14/94 19:00 Beaker Gross Wt.: 98620.1 mg. 
Date & Time of Wt. 11/15/9410:30 Beaker Gross Wt.: 98620.5 mg. 

Average Gross wt.: gae20.3 mg. 
(ma) Beaker Tare Wt.: 98619.0 mg. 

Ca,(mgtg) (VB) (pa) Beaker Net VVt.: 1.3 mg.(ma) 
Acetone Blank Value: 0.0138 mg/g (Ce) 

Blank Value used for Calculations: 0.0100 mg/g 

Filter#: 9410079 Lab #: AC 8733 

Date & Time of Wt. 11/14/9419:00 Filter Gross wt.: 336.0 mo 
Date & Time of Wt. 11/15/85 10:30 FIiter Gross VVt.: 336.0 mg 

Average Gross Wt.: 336.0 mg 

Filter Tare Wt.: 335.2 mg 

Difference: 0.8 mg 

Remarks 

Signature of Analyst: ::az.711:. Date: 
Signature of Reviewer: Date: ld.t.Z 'Zf I/ 

C-20 
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11/17194 Method 5 Analytical Results 

Plant: SENECA ARMY DEPOT Run No.: S-HCL-1 

sample Location KILN STACK Density of Acetone 0.78g9 g/ml 

Sample Sample Liquid l•v•I at mark 
Type ldentlflable end/or container sealed 

Acetone YES YES 

Filter YES YES 

Acetone Blank Residue Cono. 0.0100 mg/g Lab #: AC 8734 

Acetone Volume: 175 ml. 

Date & Time of wt. 11 /14/94 19:00 Beaker Gross Wt.: 107963.3 mg 

Date & Time of Wt. 11/15/94 10:30 Beaker Gross Wt.: 107963.3 mg 

Average Gross vvt.: 107963.3 mg 

Beaker Tare Wt.: 107897.8 mg 

Less acetone blank wt.: 1.4 mg 

Particulate wt.: 64.1 mg 

Filter# 9410092 Lab#'. AC 8730 
Date & Time of Wt. 11 /14/94 19:00 FIiter Gross Wt: 427.3 mg 

Date & Time of Wt. 11 /15/94 10:30 Filter Gross Wt.: 427.2 mg 

Average Gross Wt.: 427.3 mg 

Filter Tare Wt.: 334.1 mg 

Weight of Particulate on Filter: g3,2 mg 

Weight of Particulate in Acetone Rinse: 64.1 mg 

Total Wt. of Particulate: 157.3 mg 

Signature of Analyst: Date: 

Signature of Reviewer: , ~t! 4LJ7L Date: 11)7A-t. 

C-21 
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11/17194 Method 5 Analytical Results 

Plant: SENECA ARMY DEPOT Run No.: s-HCL-2 

Sample Location KILN STACK Density of Acetone 0.7899 g/ml 

Sample Sample Liquid level at mark 

Type Identifiable and/or container sealed 

Acetone YES YES 

FIiter YES YES 

Acetone Blank Residue Cone. 0.0100 mg/g Lab #: AC 8735 

Acetone Volume: 119 ml. 

Date & Time of WL 11/14/9419:00 Beaker Gross VVt.: 103651.4 mg 

Date & Time of Wt. 11 /15/94 10:30 Beaker Gross Wt.: 103651.4 mg 

Average Gross Wt.: 103651.4 mg 

Beeker Tare Wt.: 103t510.0 mg 

Less acetone blank wt.: 0.9 mg 

Particulate wt.: 40.5 mg 

FIiter # 9410086 Lab#'. AC 8731 

Date & Time of Wt. 11 /14/94 19:00 Filter Gross wt.: 389.1 mg 

Date & Time of Wt. 11 /15/94 10:30 Filter Gross Wl: 389.1 mg 

Average Gross Wt.: 389.1 mg 
' 

FIiter Tare Wt.: 336.9 mg 

Weight of Particulate on Filter. 52.2 mg 

Weight of Particulate in Acetone Rinse: 40.5 mg 

Total Wt. of Particulate: 92.7 mg 

Sianature of Analyst: Date: 

Signature of Reviewer: ~£~ Date: 11d1/y 
7 
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11/17/94 Method 6 Analytical Results 

Plant: SENECA ARMY DEPOT Run No.: S-HCL-3 

Sample Location KILN STACK Density of Acetone 0.7899 g/ml 

Sample sample Liquid level at mark 
Tyr,e ldentlflable and/or container sealed 

Acetone YES YES 
FIiter YES YES 

Acetone Blank Residue Cone. 0.0100 mg/g Lab #: AC 8736 

Acetone Volume: 97 ml. 

Date & Time of wt. 11/14/9419:00 Beaker Gross wt.: 102417.7 mg 

Date & Time of wt. 11 /15/94 10:30 Beaker Gross wt.: 102417.8 mg 

Average Gross Wt.: 102417.8 mg 

Beaker Tare Wt.: 102330.4 mg 

Less acetone blank wt.: 0.6 mg 

Particulate VVt.: 86.6 mg 

Filter# 9410076 Lab #: AC 8732 

Date & Time of Wt. 11 /14/94 19:00 Fitter Gross wt.: 425.7 mg 

Date & Time of Wt. 11/15/9410:30 F'iHer Gross wt.: 426.5 mg 

Average Gross wt.: 425.6 mg 

FIiter Tare wt.: 338.0 mg 

Weight of Particulate on Filter: 87.6 mg 

Weight of Particulate In Acetone Rinse: 88.6 mg 

Total wt. of Particulate: 174.2 mg 

Signature of Analy9t: Date: 

Signature of Reviewer. Lr)(J~ Oate:_d_d_,v 
7 
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Q uancerra Incorpora ted 
5 81 5 ,'vt iddlebrook Pike 
Knox111lle, Tennessee 3 7<? 21 

615 588-640 1 Telephone 
6 15 584-4315 Fax 

IT Engineering Services 
140 Allen 's Creek Road. Suite 150 
Rochester, NY 14618 
Attn: Jeff Korb 

Job Number: 1993 

This is the Certificate of Analysis for the following samples : 

Client Project ID: 
Date Received by Lab : 
Number of Samples : 
Sample Type: 

I. Introduction 

Seneca Anny Depot 519200-00500000 
November 8. 1994 
Fifteen (15) 
Air 

(!puanterra 
Ennmnmt•nr.1/ 

December 12. l 994 

On November 8, 1994, fifteen (15) air samples arrived at Quanterra Environmental Services, Knoxville , 
Tennessee, from IT Engineering Services, Rochester. New York. The list of analytical tests performed . 
as well as date of receipt and analysis , can be found in the attached report. 

II. Analytical Results/Methodoloc 

The analytical results for this report are presented by analytical test. Each set of data will include 
sample identification information and the analytical results. 

The samples were analyzed for semivolatile organic compounds by gas chromatography/ mass 
spectroscopy (GC/MS) based on EPA SW-846 method 8270/TO-13/Method 5. 

Reviewed and Approved: 

Kenneth Mueller 
Project Manager 

{_ 'J...,,S- ._:;:, C-46 



IT Engineering Services 
December 12. 1994 

Client Project ID: Seneca Army Depot 519200-00500000 

III. Quality Control 

Routine laboratory level I QC was followed. 

IV. Comments 

IJ!,>uanterra 
En ,,ronJTH'nrJl 

Job Number: 1993 

All of the samples (except S-MM5-Blank) were analyzed at a five-fold dilution. Samples S-MM5-l and 
S-MM5-3 required additional fifty-fold dilutions due to the presence of high levels of phthalates. 
Sample S-MM5-Blank was initially analyzed undiluted. An additional five-fold dilution was required for 
di-n-butylphthalate . The samples , method blank and laboratory control sample exhibited poor surrogate 
standards. Recoveries were non-existent in some samples. and high in others . including the method 
blank and laboratory control sample. Sample S-Mrv15-2 appeared to have been double-spiked with 
surrogate solution. There was no sample remaining fo r re-extraction . Nonconfonnances were issued . 
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IT Engineering Services 
December 12, 1994 

Client Project ID: Seneca Anny Depot 519200-00500000 

Client Sample ID: Method Blank 
Lab Sample ID : AC9533 

Compound 

phenol 

bis(2-chloroetbyl)ether 

2-chlorophenol 

1,3-dichlorobenzene 

I . 4-dichlorobenzene 

1,2-dichlorobenzene 

2-rnethylphenol 

2.2' -oxybis( 1-chloropropane) 

4-methy I phenol 

n-ni troso-di-n-propy I amine 

hexachloroethane 

nitrobenzene 

isophorone 

2-nitrophenol 

2.4-dimethylphenol 

bis(2-chloroethoxy)methane 

Extraction Date : 
Analysis Date: 

11/09/94 
11/16/94 

SEMIVOLA TILE AN AL YS IS 

Results in total µ.g 

Sample Matrix: Ai r 

Concentrati on Co mpound 

10 L :: .4-dichlorophenol 

10 L' l .2.4-trichlorobenzene 

10 u naphthalene 

10 C 4-chloroaniline 

10 u hexachlorobutadiene 

10 u 4-chloro-3-methy lphenol 

10 u 2-methylnaphthalene 

10 u hexachlorocyclopentadiene 

10 u 2, 4 ,6-trichlorophenol 

10 u 2. 4. 5-trichlorophenol 

10 u 2-chloronaphthalene 

10 u 2-nitroaniline 

10 u dimethylphthalate 

10 u acenaphthylene 

10 u 2 ,6-dinitrotoluene 

10 u 3-nitroaniline 

acenaphthene 

tJ!,>uanterra 
f n ,1nmnx•nrJI 
"c.'f"\f(\' \ 

Job Number: 1993 

Concentrati on 

10 L' 

10 L' 

10 u 
10 u 
10 u 
10 u 
10 L 

10 l! 

10 L 

25 L 

10 L' 

25 L 

10 L 

10 L 

10 L. 

25 L' 

10 L 

U Compound was analyzed for but not detected . The number is the detection limit for the sample . 

3 
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IT Engineering Services 
December 12. 1994 

Client Project ID : Seneca Army Depot 519200-00500000 

Cl ient Sample ID : Method Blank 
Lab Sample ID : AC9533 

Compound 

2. 4-dinitrophenol 

4-nitropbenol 

dibenzofuran 

2.4-dinitrotoluene 

diethylphthalate 

4-cWorophenyl-pheny le ther 

fluorene 

4-nitroaniline 

4 ,6-dinitro-2-methylphenol 

n-nitrosodiphenylarnine 1 

4-bromopheny l-phenylether 

hexacWorobenzene 

pentachlorophenol 

phenanthrene 

anthracene 

SEMIVOLA TILE AN AL YSIS (continued) 

Results in total µ.g 

Sample Matrix: Air 

Concentrat ion Co mpound 

25 L carbazo le 

25 L' di-n-buty lphthalate 

10 u fluoranthene 

10 Li pyrene 

10 u butyl benzy lphthalate 

10 u 3. 3 ' -dicWorobenzidine 

10 lJ benzo(a)anthracene 

25 u chrysene 

25 u bi s(2-ethy Lhexy l )phthalate 

10 LJ d i-n-octy lphthalate 

10 u benzo(b )tluoranthene 

10 u benzo(k)tluoranthene 

25 u benzo(a)pyrene 

10 u indeno( 1,2 ,3-cd)pyrene 

10 u dibenzo(a,h)anthracene 

benzo(g,h,i)perylene 

J Indicates an estimated value less than the detec tion limit. 

'J..,))uanterra 
£ m 1ronmt•nr.1/ 

'\c' r'\'k l'\ 

Job Number: 1993 

Concentrati on 

10 L 

10 C 

10 L 

10 u 
10 Li 

10 Li 

10 . L' 

10 LJ 

7 J 

10 u 

10 lJ 

10 u 
10 L 

10 u 
10 u 
10 u 

U Compound was anal yzed for but not detected . The number is the detection limit for the sample. 

( l ) - Cannot be separated from dipheny lamine. 
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IT Engineering Services 
December 12 , 1994 

Client Project ID: Seneca Anny Depot 519200-00500000 

<12,Juanterra 
Em1ronmc..·nu l 

.'w n ·wes 

Job Number: 1993 

LABORATORY CONTROL SAMPLE% RECOVERY 

Client Sample ID: LCS 
Lab Sample ID: AC9534 

Compound Spike Added 

phenol 100.0 

2-chlorophenol 100 .0 

1.4-dichlorobenzene 50.0 

n-ni troso-di-n-propy !amine 50.0 

1.2.4-trichlorobenzene 50.0 

4-chloro-3-methylphenol 100.0 

acenaphthene 50.0 

4-nitrophenol 100.0 

2.4-dinitrotoluene 50.0 

pentachlorophenol 100.0 

pyrene 50 .0 

Value outside of QC limits . 

Results in total µ.g 

Sample Matrix: Air 

Sample 
Concentration 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

C-50 

Spike 
Concentration 

72 .80 

85.00 

42 .20 

42 .70 

43. IO 

81.80 

44.20 

48 .90 

47.10 

80.20 

67.00 

Spike QC Limits 
"{, Recoverv % Recoverv 

73 12-89 

85 27-123 

84 36-97 

85 41-116 

86 39-98 

82 23-97 

88 46-118 

49 10-80 

94 24-96 

80 9-103 

134 * 26-127 



IT Engineering Services 
December 12. 1994 

Client Project ID: Seneca Anny Depot 519200-00500000 

SEMIVOLA TILE AN AL YSIS 

Results in total µ. g 

Sample Matrix: Air 

Client Sample ID: S-MM5- I 
Lab Sample ID : AC8742 

Compound Concentrati on Compound 

phenol 60 J 2. 4-dichlo rophenol 

bis(2-cWoroethyl)ether 50 L' I . 2. 4-trichlorobenzene 

2-cWorophenol 50 L' naphthalene 

1,3 -dichlorobenzene 50 u 4-chloroaniline 

1.4-dicWorobenzene 50 u hexacWorobutadiene 

1.2-dicWorobenzene 50 u 4-chloro-3-methylphenol 

2-methylphenol 50 u 2-methy Lnaphthalene 

2.2 ' -oxybis( 1-cWoropropane) 50 u hexacWorocyclopentadiene 

4-methylphenol 50 u 2. 4 ,6-tricWorophenol 

n-nitroso-di -n-propylamine 50 u 2.4 ,5-tricWorophenol 

hexacWoroethane 50 l.J 2-chloronaphthalene 

ni trobenzene 50 u 2-nitroaniline 

isophorone 50 u dimethylphthalate 

2-nitrophenol 14 J acenaphthylene 

2,4-dimethylphenol 50 u 2 .6-dinitrotoluene 

bis(2-cWoroethoxy)methane 50 u 3-ni troaniline 

acenaphthene 

Extraction Date: 11/09/94 
Analysis Date: 11/17 /94 (Original) . 11/16/94 (Dilution I :50) 

J Indicates an estimated value less than the detection limit. 

(_,J)).,anterra 
Em1ronmenr:1 / 

_'tc' f'l l< l ' ' 

Job Number: 1993 

Concentrati on 

50 {..; 

50 L 

7 J 

50 u 

50 u 

50 L' 

50 l.! 

50 u 

50 u 

120 u 

50 u 

120 u 

50 L 

50 l.! 

50 u 

120 L' 

50 C 

Li Compound was analyzed for but not detected . The number is the detection limit for the sample. 
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IT Engineering Services 
December 12, 1994 

Client Project ID: Seneca Anny Depot 519200-00500000 

SEMIVOLA TILE AN AL YSIS (continued) 

Results in total µg 

Sample Matrix : Air 

Client Sample ID: S-MM5-l 
Lab Sample ID: AC8742 

ComQound Concentration ComQound 

2. 4-d ini tropheno I 120 L carbazole 

4-nitrophenol 120 L' di-n-buty l phthalate 

dibenzofuran 50 u fluoranthene 

2.4-dinitrotoluene 50 u pyrene 

diethylphthalate 6 1 + butylbenzy lphthalate 

4-chlorophenyl-phenylether 50 u 3 .3 '-dichlorobenzidine 

fluorene 50 u benzo(a)anthracene 

4-nitroaniline 120 LT chrysene 

4.6-dinitro-2-methy lphenol 120 u bis(2-ethylhexyl)phthalate 

n-nitrosodiphenylamine ' 50 u di-n-octylphthalate 

4-bromophenyl-phenylether 50 u benzo(b )fluoranthene 

hexachlorobenzene 50 u benzo(k)fluoranthene 

pentachlorophenol 120 u benzo(a)pyrene 

phenanthrene 5 J indeno( 1,2,3-cd)pyrene 

anthracene 50 u dibenzo(a.h)anthracene 

benzo(g,h. i)perylene 

Dilution Factor: 5.0 

+ Positive result. 
8 
D50 -
J 

Analyte was found in the blank as well as the sample. 
Compound analyzed at a secondary dilution factor (D I :50) . 
Indicates an estimated value less than the detection limit . 

(l))uanterra 
Em,ronm,.'nt~ I 

St'F'"\l<l'l 

Job Number: 1993 

Concentration 

50 L 

970 D'() + 

50 u 

50 u 

50 L' 

50 u 

50 u 
50 u 

570 8 D~ + 

50 u 

50 u 

50 u 
50 u 

50 u 

50 u 

50 l; 

u 
(I ) -

Compound was analyzed for but not detected . The number is the detection limit for the sample . 
Cannot be separated from diphenylamine. 
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IT Engineering Serv ices 
December 12. 1994 

Client Project ID: Seneca Anny Depot 5 19200-00500000 

Client Sample ID: S-MM5-2 
Lab Sample ID: AC8747 

Compound 

phenol 

bis(2-chloroethyl)ether 

2-chlorophenol 

1.3-dichlorobenzene 

1 .4-dichlorobenzene 

1.2-dichlorobenzene 

2-metbylpbenol 

2.2' -oxybis( 1-cbloropropane) 

4-methylphenol 

n-ru troso-di -n-propy I amine 

hexachloroethane 

rutrobenzene 

isopborone 

2-rutropbenol 

2,4-dimetbylpbenol 

bis(2-chloroethoxy) metbane 

Extraction Date: 
Analysis Date: 

11 /09/94 
11 /1 7 /94 

+ Positive resul t. 

SEMIVOLATILE ANALYSIS 

Results in total µg 

Sample Matrix: Air 

Concentration Compound 

150 + 2.4-dichlorophenol 

50 u 1.2.4-trichlorobenzene 

50 u naphthalene 

50 C 4-chloroaniline 

50 u hexachlorobutadiene 

50 u 4-chloro-3-methyl phenol 

50 u 2-methylnapbtbalene 

50 u hexacblorocyclopentadiene 

50 u 2, 4. 6-trichlorophenol 

50 u 2.4, 5-trichloropbenol 

50 u 2-chloronaphtbalene 

50 u 2-rutroaniline 

50 u dimethylpbtbaJate 

50 u acenapbthylene 

50 u 2, 6-dini trotol uene 

50 u 3-rutroaniline 

acenaphthene 

(L))uanterra 
£n,1rim mt·ntJJ 

Job Number: 1993 

Concentration 

50 L' 

50 C 

50 u 

50 u 

50 u 

50 L' 

50 L 

50 L' 

50 L 

120 L 

50 L 

120 L 

50 L 

50 L 

50 L' 

120 L' 

50 L' 

U Compound was analyzed for but not detected . The number is the detection lirrut fo r the sample . 

8 
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IT Engineering Services 
December 12. 1994 

Client Project ID: Seneca Anny Depot 519200-00500000 

Client Sample ID: S-MM5-2 
Lab Sample ID : AC8747 

Com(1ound 

2. 4-dinitropheno I 

4-nitrophenol 

dibenzofuran 

'.! . 4-dinitrotoluene 

diethylphthalate 

4-chloropheny 1-pheny lether 

fluorene 

4-ni troaniline 

4.6-dinitro-2-methylphenol 

n-nitrosodiphenylamine1 

4-bromopheny 1-phen y I ether 

hexachlorobenzene 

pentachlorophenol 

phenanthrene 

anthracene 

Dilution Factor: 5 .0 

+ Positive result. 

SEMIVOLATILE ANALYSIS (continued) 

Results in total µ. g 

Sample Matrix: Air 

Concentration Com(1ound 

l '.!0 L carbazole 

l'.!0 L di -n-buryl phthalate 

50 l..! fluoranthene 

50 C pyrene 

89 + buty lbenzylphthalate 

50 u 3 .3 '-dichlorobenzidine 

50 u benzo(a)anthracene 

120 u chrysene 

120 u bis(2-ethylhexyl)phthalate 

50 u di-n-octylphthalate 

50 u benzo(b )fluoranthene 

50 u benzo(k)fluoranthene 

120 u benzota)pyrene 

50 u indeno( 1,2,3-cd)pyrene 

50 u dibenzo(a,h)anthracene 

benzo(g,h ,i)perylene 

8 Analyte was found in the blank as well as the sample. 
J Indicates an estimated value less than the detection limit. 

IJ...»..anterra 
Em,ronmenr:J I 

S t• n 1tt'" 

Job Number: 1993 

Concentration 

50 C 

340 + 

50 u 

8 J 

50 u 
50 u 
50 u 
50 u 

230 8 + 

50 u 
50 u 

50 u 

50 lJ 

50 u 

50 u 
50 u 

U Compound was analyzed for but not detected. The number is the detection limit for the sample . 
( I) - Cannot be separated from diphenylamine. 

9 

C-54 



IT Engineering Services 
December 12, 1994 

Client Project ID: Seneca Anny Depot 519200-00500000 

Client Sample ID : S-MM5-3 
Lib Sample ID: AC8752 

Compound 

phenol 

bis(2-chloroethyl)ether 

2-chlorophenol 

1,3-dichlorobenzene 

1.4-dichlorobenzene 

1,2-dichlorobenzene 

2-methylphenol 

2.2' -oxybis( 1-chloropropane) 

4-rnethylphenol 

n-nitroso-di-n-propy I amine 

hexachloroethane 

nitrobenzene 

isophorone 

2-nitrophenol 

2,4-dimethylphenol 

bis(2-chloroethoxy)methane 

Extraction Date: 
Analysis Date : 

11 /09/94 
11/ i 7 /94 

SEMIVOLATILE ANALYSIS 

Results in total µ.g 

Sample Matrix: Air 

Concentration Compound 

so L 2. 4-dichlorophenol 

so C I. :2. 4-trichlorobenzene 

so L naphthalene 

so u 4-chloroaniline 

so u hexach.lorobutadiene 

so u 4-chloro-3-rnethylphenol 

so u 2-methylnaphthalene 

so u hexachlorocyclopentadiene 

so u :!, 4,6-trichlorophenol 

so u 2. 4,S-trich.lorophenol 

so u 2-chloronaphthalene 

so u 2-nitroaniline 

so u dimethylphthalate 

11 J acenaphthylene 

50 u 2 ,6-dinitrotoluene 

50 u 3-nitroaniline 

acenaphthene 

J Indicates an estimated value less than the detection limit. 

(L»uanterra 
f mironm1.:nu/ 
,,.n,, , ... 

Job Number: 1993 

Concentration 

50 C 

23 

50 u 

50 u 

50 u 

50 u 

50 L 

50 L' 

50 u 

1:20 L.: 

50 L.: 

I :20 u 

50 u 

50 u 

50 u 

I :20 C 

50 u 

U Compound was analyzed for but not detected. The number is the detection limit for the sample. 

10 
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IT Engineering Services 
December 12, 1994 

Client Project ID: Seneca Army Depot 519200-00500000 

SEMIVOLA TILE AN AL YSIS (continued) 

Results in total µ g 

Sample Matrix: Air 

Client Sample ID: S-MM5-3 
Lab Sample ID: AC8752 

Com11ound Concentration Com11ound 

2 .4-dinitropbenol 120 L carbazole 

4-ni tropbenol 120 L d i-n -buty lphthalate 

dibenzofuran 50 lJ fl uoranthene 

2 . 4-dinitroto luene 50 l; pyrene 

diethylphthalate 57 + butylbenzylphthalate 

4-chlorophenyl-phenylether 50 u 3 .3 '-dichlorobenzidine 

fluorene 50 u benzo(a)anthracene 

4-ni troaniline 120 u chrysene 

4,6-dinitro-2-rnethy lphenol 120 u bis(2-ethylbexyl)pbthalate 

n-ni trosodi pheny lamine 1 50 u di-n-octy lphtbalate 

4-bromophenyl-phenylether 50 u benzo(b )fluoranthene 

hexachlorobenzene 50 u benzo(k)tluoranthene 

pentachlorophenol 120 u benzo(a)pyrene 

phenanthrene 50 u indeno( 1,2, 3-cd)pyrene 

anthracene 5 J dibenzo(a,h)anthracene 

benzo(g,h, i)perylene 

Dilution Factor: 5 .0 

+ Positive result. 

B Analyte was found in the blank as well as the sample. 
D50 - Compound analyzed at a secondary dilution factor ( l :50) 
J Indicates an estimated value less than the detection limit. 

(e>uanterra 
En,1ronnx-nt:J I 
ienxes 

Job Number: 1993 

Concentration 

50 u 

470 D«i J 

· 50 u 

6 J 

50 l_j 

50 u 

50 u 

50 u 
900 8 D50 + 

50 u 

50 u 
50 u 

50 u 

50 u 

50 u 

50 u 

U Compound was analyzed for but not detected . The number is the detection limit for the sample. 

( 1) - Cannot be separated from diphenylamine . 
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IT Engineering Services 
December 12, 1994 

Client Project ID: Seneca Anny Depot 519200-00500000 

Cl ient Sample ID : S-MM5-Blank 
Lab Sample ID: AC8757 

Compound 

phenol 

bis(2 -chloroethyl)ether 

2-chlorophenol 

1,3-dichlorobenzene 

1.4-dichlorobenzene 

1.2-dichlorobenzene 

2-methylphenol 

2.2' -oxybis( 1-chloropropane ) 

4-methylphenol 

n-nitroso-di-n-propylamine 

hexachloroethane 

nitrobenzene 

isophorone 

2-nitrophenol 

2,4-dimethylphenol 

b is(2-chloroethoxy) methane 

Extraction Date: 
Analysis Date: 

11 /09/94 
11/16/94 

SEMIVOLA TILE AN AL YSIS 

Results in total µ.g 

Sample Matrix: Air 

Concentration Compound 

10 l; 2. 4-d ichlorophenol 

!O u 1.2.4-trichlorobenzene 

IO Li naphthalene 

10 u 4-chloroaniline 

10 u hexachlorobutadiene 

10 u 4-chloro-3-methylphenol 

10 u 2-methylnaphthalene 

10 u hexachlorocyclopentadiene 

10 u 2. 4.6-trichlorophenoi 

10 u 2.4.5-t richlorophenol 

10 u 2-chloronaphthalene 

10 u 2-nitroaniline 

10 u dimethyiphthalate 

10 u acenaphthylene 

10 u 2 ,6-dinitrotoluene 

10 u 3-ni troaniline 

acenaphthene 

IJ!.>uanterra 
Em1ronnx•nr3J 

)<•f'll( t.'\ 

Job Number: 1993 

Concentration 

10 u 

10 L' 

10 u 

10 u 

10 u 

10 u 

10 u 

10 L' 

10 u 

25 u 

10 u 

25 u 

10 u 

10 u 

10 u 

25 u 

10 u 

U Compound was analyzed for but not detected . The number is the detection limit for the sample. 
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IT Engineering Services 
December 12, 1994 

Client Project ID: Seneca Anny Depot 519200-00500000 

Client Sample ID : S-MMS-Blank 
Lab Sample ID: AC8757 

Compound 

2. 4-dinitrophenol 

4-nitrophenol 

dibenzofuran 

2 , 4-dinitrotoluene 

diethylphthalate 

4-chloropheny 1-pheny !ether 

fluorene 

4-nitroaniline 

4 ,6-dinitro-2-methylphenol 

n-nitrosodiphenylamine 1 

4-bromophenyl-phenylether 

bexachlorobenzene 

pentachlorophenol 

pbenanthrene 

anthracene 

+ Positive result. 

SE!\1JVOLA TILE AN AL YSIS (continued) 

Results in total µ.g 

Sample Matrix: Air 

Concentration Compound 

25 L' carbazole 

25 L' di-n-butylphthalate 

10 u fluoranthene 

10 u pyrene 

28 + butylbenzy lphthalate 

10 u 3 .3 ' -dichloroben.z.idine 

lO u benzo(a)anthracene 

25 u chrysene 

25 u bis(2-ethylhexyl )phthalate 

10 u di-n-octylphthalate 

10 u benzo(b) fl uoranthene 

10 u benzo(k) fl uoranthene 

25 u benzo(a)pyrene 

10 u indeno( 1,2 ,3-cd)pyrene 

10 u dibenzo(a ,h)anthracene 

benzo(g ,h, i)perylene 

Di - Compound analyzed at a secondary dilution factor (DI :5). 

(l»uanterra 
£ m1ro nfl'>t'nc~/ 

..'.> t' n l< i ' , 

Job Number: 1993 

Concentration 

10 L' 

340 D, + 

10 L' 

10 u 

10 u 

10 u 

10 L 

10 u 
13 B + 

10 L 

10 L' 

10 L' 

10 u 

10 u 

10 L 

10 L' 

U Compound was analyzed for but not detected . The number is the detection limit for the sample. 
( I ) - Cannot be separated from diphenylarnine. 

13 

C-58 



IT Engineering Services 
December 12. 1994 

Client Project ID: Seneca Army Depot 519200-00500000 

tJ!..>uanterra 
Ennr o nmc:nr:1} 

SenKl' ' 

Job Number: 1993 

SEMIVOLATILE SURROGATE PERCENT RECOVERY SUMMARY 

D 

nitro- 2-fluoro-
benzene-d5 bi phenyl terpheny l 

Client SamQle ID (35 -114)** (43-l 16%)** (33-141 %)** 

S-MM5-l 115 * 98 

S-MM5-I D 102 
(Dilution 1 :50) 

S-MM5-2 164 * 156 * 
S-MM5-3 112 88 

S-MM5-3 D D 
(Dilution 1 :50) 

S-MM5-Blank 45 47 

S-MM5-Blank 39 41 * 
(Dilution 1 :5) 

Method Blank 94 94 
(AC9533) 

LCS (AC9534) 88 87 

Values outside of contract required QC limits . 
Values in parentheses represent required QC limits. 
Surrogate diluted out. 

116 

14 1 

200 * 

I 19 

I 15 

60 

57 

164 * 

145 * 

14 

C-59 

2.4.6-
tribrorno-

phenol-d5 2-fluorophenol phenol 
(10-94%)** {21-100%)** { 10-123%)** 

97 9 1 98 

90 D D 

178'" 189 * 219 * 

D D D 

D D D 

54 51 55 

49 5 I 59 

I IO 117 * 136 * 

100 I 14 * 114 
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APPENDIX D 

STACK SAMPLING AND 
ANALYTICAL PROCEDURES 
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Title: PCI2 
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DETERMINATION OF PARTICULATE AND HCI/Cl2 EMISSIONS 

This sampling procedure is based on BIF Method 0050, published by the U.S. 

EPA* and proposed EPA Method 26A.** The sample is collected isokinetically in 

accordance with the procedures of U.S. EPA Method 5. *** The sampling train 

consists of a glass nozzle, a heated glass probe, a Pallflex® quartz-fiber or Teflon filter, 

and a series of Greenburg-Smith impingers. The first two impingers contain acidified 

water (0.1 N H2SO4) to collect HCI and separate the chlorine (Cl2) fraction . The next 

two impingers contain a weak base (0 .1 N NaOH) to collect Cl2 . The acidified water 

(and NaOH if Cl2 is measured) is analyzed by ion chromatography (IC) in accordance 

with BIF Method 9057. The filter and probe catch are recovered and analyzed gravi

metrically for particulate (if required) in accordance with EPA Method 5. 

Sample Apparatus 

The sampling train is shown in Figure PCl2-1 . It consists of: 

Nozzle - Glass with accurately measured round opening. 

Probe - Borosilicate glass with a heating system capable of maintaining a gas 
temperature of 248 ° ± 25 ° F at the exit end during sampling. 

Pitot Tube - A Type-S pitot tube that meets all geometric standards is attached 
to the probe to monitor stack gas velocity. 

Filter Holder - Pyrex glass with a heating sy:;tem capable of maintaining a filter 
temperature of 248 ° ± 25 ° F. A Teflon filter support is used. 

* Methods Manual for Compliance with the BIF Regulations, EPA/530-SW-91-010, 
December 1990. 

** Proposed EPA Method 26A. Federal Register, Vol. 57, No. 252, December 31, 
1992. 

*** 40 CFR 60, Appendix A, July 1992. 
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Temperature Gauge - Type-K thermocouple attached to the pitot tube in an 
interference-free arrangement to monitor stack gas temperature with a digital 
readout to within 1.5 percent Rankine. 

Filter - 87-mm (3-in.) -diameter, Teflon or Pallflex Type 2500 OAT-UP ultrapure, 
low-alkalinity, quartz-fiber filter. 

Draft Gauge - A dual inclined manometer made by Dwyer with a readability of 
0.01 in.H20 in the 0- to 1-in. range and 0.1 in.H20 in the 1- to 10-in. range. 

lmpingers - Five impingers connected in series with glass ball joints. The first 
two impingers are of the Greenburg-Smith design; the last three are modified by 
replacing the tip with a ½-in.-i.d. glass tube extending to within ½ in. of the bot
tom of the flask. For gas streams with high moisture content, an optional emp
ty impinger may be used before the first impinger as a condensate collector. 

Metering System - Vacuum gauge, leak-free pump, thermometers capable of 
measuring temperature to within 5 ° F, a dry gas meter with 2 percent accuracy, 
and related equipment. 

Barometer - Aneroid barometer capable of measuring atmospheric pressure 
within ±0.1 in.Hg. 

Sampling Procedures 

Prior to each test run , the stack pressure, velocity, temperature, and composi

tion (02 and CO2) are measured according to procedures described in EPA Methods 1 

through 3. * Gas moisture content is determined during each test run by using 

procedures described in EPA Method 4. * Sampling is conducted by using the mini

mum number of traverse points specified in EPA Method 1. * 

The train is assembled as shown in Figure PCl2-1 . One hundred ml of 0.1 N 

H2S04 is placed in each of the first two impingers; the third and fourth impingers each 

contain 100 ml of 0.1 N NaOH; and the fifth contains 200 to 300 g of silica gel. If 

·used, the empty impinger is placed before the first impinger. Teflon or Pallflex 

Type 2500 OAT-UP quartz-fiber filters are used because they contain very low residual 

alkalinity. The sampling train is leak-checked at the sampling site before and after 

each test. The initial leak check is conducted by plugging the inlet to the probe and 

pulling a 15-in.Hg vacuum. A pretest leakage rate in excess of 0.02 ft3 /min is correct

ed prior to sampling. The posttest leak check is conducted at the highest vacuum 

recorded during the run . 

* 40 CFR 60, Appendix A, July 1992. 
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The pitot tube and lines are leak-checked at the test site prior to and at the 

conclusion of each test run. The check is made by blowing into the impact opening of 

the pitot tube until 3 or more inches of water is recorded on the manometer and then 

capping the impact opening and holding it for 15 seconds to assure it is leak-free. 

The static pressure side of the pitot tube is leak-checked by the same procedure, 

except that suction is used to obtain the 3-in.H20 manometer reading. Crushed ice is 

placed around the impingers to keep the temperature of the gases leaving the last 

impinger at 68 • F or less. 

During sampling and whenever significant changes occur in stack flow condi

tions, stack gas and sampling train data are recorded at each sampling point. lsoki

netic sampling rates are set throughout the sampling period with the aid of a calcula

tor. All sampling data are recorded on the Particulate Field Data Sheet. 

Sample Recovery Procedures 

The volume of liquid from the first four impingers (and condensate collector if 

used) is measured, and sample fractions are recovered as follows: 

Container No. 1 - If particulate is to be determined, the filter is removed from its 
holder and placed in a petri dish and sealed. 

Container No. 2 - If particulate is to be determined, loose particulate and ace
tone washings from all sample-exposed surfaces prior to the filter are placed in 
a glass container, which is sealed and labeled. Particulate is removed from the 
probe with the aid of a brush and acetone rinsing . The liquid level is marked 
after the container is sealed. 

Container No. 3 - The contents of the first and second impingers (and conden
sate collector if used) are measured and placed along with a deionized water 
rinse of the glassware into a 1-liter polyethylene container. The container is 
labeled for HCI analysis. 

Container No. 4 - The contents of the third and fourth impingers are measured 
and placed into a 500-mL polyethylene container if chlorine analysis is to be 
performed; otherwise, the contents are discarded after measurement. If chlo
rine analysis is to be performed, a DI water rinse of the glassware is added to 
the container. 

The silica gel from the last impinger is weighed, and this value is recorded on 

the Sample Recovery and Integrity Sheet along with other pertinent data. 
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Blank samples of the Pallflex filter, acetone, H2S04, and DI water used in rinsing 

are also taken for analysis. A blank sample of NaOH is also taken if chlorine analysis 

is to be performed. 

Analysis Procedures 

Particulate (If Applicable) 

The analytical procedures followed during this program are those described in 

EPA Method 5. 

Container No. 1 - The filter and any loose particulate matter from this sample 
container are placed into a tared glass weighing dish , desiccated for 24 hours 
to a constant weight, and weighed to the nearest 0.1 mg. 

Container No. 2 - The acetone washings are transferred to a tared beaker and 
evaporated to dryness at ambient temperature and pressure, desiccated for 
24 hours to a constant weight, and weighed to the nearest 0.1 mg. 

The filter and acetone blanks are analyzed in the same way as the samples. 

The term "constant weight" means a difference of no more than 0.5 mg or 1 percent of 

total weight less tare weight, whichever is greater between two consecutive readings, 

with no less than 6 hours of desiccation between weighings. All analytical data are 

recorded on the Analytical Particulate Data Sheet. 

HG/ (and C/2 if Applicable) 

Analytical procedures followed during this program are those described in BIF 

Method 9057. 

Container No. 3 - An aliquot of the impinger solution is taken for HCI analysis 
by IC. A Waters IC with Model 431 conductivity detector or equivalent is used 
for the HCI analysis. Calibrating standards are prepared from reagent grade or 
better chemicals and diluted in IC eluent. A minimum three-point plus blank 
calibration curve is generated and a reference solution is analyzed to verify the 
calibration prior to analysis of any samples. Each sample is analyzed by direct 
injection. If a sample value is determined to be higher than the highest calibra
tion value, the sample is diluted with IC eluent and reanalyzed. Quantitation is 
based on a linear regression of the calibration data. The H2S04 and DI water 
blanks are analyzed using the same procedure. 

Container No. 4 - Aliquots of the solution and the NaOH blank are analyzed in 
the same manner as for HCI. Results for Cl2 are based on twice the measured 
er value to account for dissociation of Cl2 into Cl- and CIO-. 
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DETERMINATION OF SEMIVOLA TILE ORGANIC EMISSIONS 

The following procedures are used to measure semivolatile organic emissions. 

The sampling train is a modified Method 5 sampling train as described in Method 0010 

of U.S. EPA SW 846. * The filter, sorbent resin, condensate, and solvent rinses are 

combined for analysis by gas chromatography /mass spectroscopy (GC/MS) proce

dures in SW 846 Method 8270. 

Sampling Apparatus 

The sampling train, which is shown in Figure SV-1 , consists of the following: 

Nozzle - Stainless steel (316) with sharp, tapered, leading edge and accurately 
measured round opening. 

Probe - Borosilicate glass with a heating system capable of maintaining mini
mum temperature of 250 • F at the exit end during sampling. 

lmpingers - A condensate flask and four impingers connected in series with 
glass ball joints. The second impinger is of the Greenburg-Smith design. The 
first, third, and fourth impingers are of the Greenburg-Smith design, modified by 
replacing the tip with a 1,,~-in.-i.d. glass tube extending to ½ in. from the bottom 
of the flask. 

XAD-2 Resin Module - Pyrex glass with a resin capacity of approximcttely 25 g 
of XAD-2 with a glass frit on the outlet end ar 1d glass wool packed ai the inlet 
end. 

Metering System - Vacuum gauge, leak-free pump, thermometers capable of 
measuring temperature to within 5 • F, dry gas meter with 2 percent accuracy, 
and related equipment to maintain an isokinetic sampling rate and to determine 

* Test Methods for Evaluating Solid Wastes. Physical/Chemical Methods, U.S. EPA 
846, November 1986. 
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sample volume. The dry gas meter is made by Rockwell and the fiber vane 
pump is made by Gast. 

Barometer - Aneroid type to measure atmospheric pressures to ±0.1 in.Hg. 

Recirculation Pump - Submersible water pump to cool sample gas prior to resin 
module. 

Pitot Tube - Type-S pitot tube that meets all geometric standards, attached to 
the probe to monitor stack gas velocity. 

Temperature Gauge - Chrome!/ Alumel Type-K thermocouple (or equivalent) 
attached to the probe to monitor stack gas temperature within 1.5 percent ab
solute Rankine by use of a digital readout. 

Filter - Glass-fiber filter placed between the probe and resin module to remove 
any particulate in the sample gas. The filter is a Whatman Reeve Angel 934 AH 
type. The filter holder is Pyrex glass and has a heating system capable of 
maintaining a temperature of approximately 250 • F. A recessed Teflon/Teflon
coated filter support and removable Viton gasket are used to make a leak-free 
seal around the filter. 

Equipment Preparation 

The probe, impingers, and all glassware used during the sampling and recovery 

are prepared by a soapy-water wash, a distilled-water rinse followed by a methanol 

rinse and methylene chloride rinse, and oven drying. After drying, all open areas of 

each component are sealed with aluminum foil to prevent contamination. 

The XAD-2 resin is purchased in a precleaned state; i.e., the resin has been 

soxhlet extracted twice with methylene chloride. Prior to resin use, an additional soxh

let extraction with metr.ylene chloride is performed. This extract is concentrated and 

analyzed to determine the blank level by GC/MS. If an acceptable blank is not ob

tained, the XAD is reextracted and checked again. After an acceptable blank level is 

obtained, the XAD-2 resin is stored in methylene chloride in an amber glass bottle until 

just prior to use. Approximately 1 week before the test, the resin is dried and packed 

into the glass sorbent module. The module is capped with glass caps and wrapped in 

aluminum foil to protect the resin from light. 
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Sampling Procedure 

Samples are collected isokinetically in accordance with the procedures of U.S. 

EPA Method 5. * Sampling train components are assembled in the sample prepara

tion area (as shown in Figure SV-1). The condensate trap and a third impinger are 

initially empty. The first and second impingers contain 100 ml of deionized, distilled 

Type 1 water. The fourth impinger is filled with a weighed amount of silica gel. Each 

impinger is weighed prior to assembly so that the total moisture collected can be de

termined. 

No type of sealing grease is used on the glass joints ahead of the silica gel. 

The sampling train is leak-checked at the sampling site prior to each test run by 

plugging the inlet to the nozzle and pulling a 15-in.Hg vacuum, and at the conclusion 

of the test by plugging the inlet to the nozzle and pulling a vacuum equal to the high

est vacuum reached during the test run. A leakage rate less than 0.02 ft3 /min is con

sidered acceptable. The pitot tube and lines are leak-checked before and after each 

run. The check is made by blowing into the impact opening of the pitot tube until 3 or 

more inches of water is indicated on the manometer and then capping the impact 

opening and holding it for 15 seconds to assure that it is leak free (no change in ma

nometer reading) . The static pressure side of the pitot tube is checked in a similar 

manner except that suction is used to obtain the manometer depletion. 

During sampling, crushed ice is placed around the impingers, and cooling water 

is circulated through the condenser coil to maintain the XAD-2 module gas inlet tem

perature at 68 • F or less. Stack gas and sampling train data are recorded at each 

traverse point and whenever significant changes are observed in stack flow conditions. 

lsokinetic sampling rates are set throughout the sampling period with the aid of a pro

grammable calculator. 

* 40 CFR 60, Appendix A, July 1990. 
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Sample Recovery Procedures 

At the completion of the test, the sample is capped and transported to the sam

ple recovery area. Figure SV-2 is a schematic of the sample recovery procedures. 

The samples are recovered as follows: 

Container No. 1 - The particulate filter is removed and placed in a glass petri 
dish, which is wrapped in aluminum foil. 

Container No. 2 - The nozzle, probe, and connecting glassware between the 
probe and filter are brushed and rinsed with 1: 1 vol/vol methanol/methylene 
chloride, pesticide grade or distilled-in-glass (MeOH/MeCl2). A nylon brush is 
used to ensure complete removal of particulate matter. The probe is brushed a 
minimum of three times. The connecting glassware between the filter and sor
bent module and the condensate trap are rinsed with 1 :1 vol/vol MeOH/MeCl2 

and stored in the container. An amber glass jar with a Teflon-lined cap is used 
to recover the rinse. 

Container No. 3 - The XAD-2 sorbent trap is removed from the train, capped 
with glass ball joint caps, and wrapped in aluminum foil. 

Container No. 4 - After weighing, the condensate collected in the condensate 
trap impinger is transferred to an amber glass jar. 

All liquid levels are marked, and all samples are stored on ice or refrigerated at 

4 ° C. The volume or weight of liquid in the impingers is determined to the nearest 

1 ml or 1 g, then the liquid is discarded. The silica gel impinger is weighed, and the 

silica gel is discarded. 

One sampling train field blank is taken during the test program by assembling 

the train, leak-checking it at the sampling site, and then recovering it as a sample. 

The sampling train blank is analyzed as a sample. 

Analytical Procedures 

Organic Analysis 

Figure SV-3 presents a flow chart of Modified Method 5 sampling train analysis. 

Semivolatile organic analysis is conducted in accordance with SW 846 Method 8270 

procedures. The analysis is conducted by GC/MS with a capillary column. The 
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Trtle: SV 
Date: 1 /28/94 
Page _a_ of __a_ 

XAD-2 resin, the filter, and the MeOH/MeCl2 rinse of the connecting glassware and 

condensate flask are combined in a soxhlet extractor and extracted for 16 hours. The 

XAD-2 resin is spiked with a surrogate standard prior to extraction. Condensate is 

extracted by separatory funnel or liquid-liquid continuous extraction with methylene 

chloride. Both extracts are then combined and concentrated to 1 ml volume in a 

K0derna-Danish concentrator for analysis. 

A 30-meter fused silica capillary column is used to analyze the samples in ac

cordance with the procedures of Method 8270. Prior to analysis all calibration stan

dards and samples are spiked with the internal standards specified in Method 8270. 

Standards of the compounds of interest are prepared for calibration in solvent 

at five concentration levels. If the relative standard deviation (RSD) of the response 

factors for the five standards are less than 30 percent, the average response factor is 

used for quantitation. If the RSD is greater than 30 percent, the calibration curve may 

be calculated by quadratic fit and used for quantitation. 

Subsequent daily calibrations are conducted with one concentration level with 

the specification that the daily response factor must be within ± 30 percent of the origi

nal calibration curve or the initial calibration is repeated. 
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April 8, 1993 

Field Operating Procedures for Source Testing: Collection 
of Volatile Organic Compound (VOC) Samples in Summa® 
Passivated Canisters 

Applicability 

Use of Summa® canisters is an accepted procedure for collecting volatile organic samples 

from ambient air. With increasing frequency, we are also being asked to collect these sam

ples from stationary sources. Some of our sampling is for screening purposes. In some 

cases, such as landfill gas flares , the sampling data have been accepted for compliance deter

mination. In either case, the samples must be collected with due regard for source conditions 

such as water content, gas temperature. and the potential presence of corrosive gases. 

One advantage of canister sampling is the ability to sample a wide range of concentrations 

from low parts-per-billion levels to relatively high parts-per-million levels. To achieve detec

tion limits in the parts-per-billion ran!!e. all samplirn.! equipment must be specially prepared 

and handled to minimize the risk of contaminatin!! field samples. 

The procedures in this document are intended to account for the cases where canister sam

pling may be applicable. Canisters should not be used on any source that is likely to contain 

corrosive gases such as chlorine, HCl, HF, or H2S04 • Corrosive gases could destroy the can

ister or at least ruin the effect of the Summa® passivation. 

Percent level concentrations of CO2 will necessitate a large dilution of the canister sample 

before analysis. The CO2 is collected in th1: cryogenic trap used for organic compound con

centration and will interfere with analysis. If the source contains CO2, the detection limit 

may be as high as 50 to 100 pans per billion compared with levels of less than 1 part per 

billion in ambient air samples. 

Sampling Equipment 

The sampling apparatus is shown in Figure 1. In the case of a dry, particulate-free gas 

stream, the in-stack particulate filter and the glass condenser are omitted. 

C3572A--03/Fi<ld Operaung Proc.../m, 
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Stack 
Wall 

In-Stack 
Particulate 

Filter 

.l Probe: 1/8-in. O.D. 
Stainless Steel 

Tube 

½ I 
1/4-in. O.D. 

Teflon 
\ 

\ 

Filter: r 
25 m~ Glass Fiber Filter 
or 3/8-in. O.D. S.S . Tube 

Packed with Quartz or . 
Glass Wool Ice 

Bath 

14 mm Glass VOA Vial 
Condenser for H20 

Knockout 

Canister 
Filter Shut-Off 

Valve 

6-Liter SUMMA® 
Passivated 

Stainless Steel 
Canister 

NOTE: All apparatus requires special cleaning. 

rn INTERNATIONAl 
TECHNOLOGY 
CORPORATION 
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Figure 1. 
Canister Sampling Apparatus 

for Source Testing. 
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In a very severe case of paniculate and moisture content, a more elaborate gas conditioning 

system may be required. A heated out-of-stack filter or a larger filter and condenser system 

would have a large dead volume in the sampling train relative to the small sample volume in 

the canister. In that case, gas should be drawn through the conditioning system at a relatively 

high rate (1 to 2 liters/min) and the canister sample should be collected from a manifold after 

the gas conditioning system (not shown in this procedure). 

The sampling apparatus consists of the following: 

Canister - Approximately 6-liter Summa® passivated stainless steel canister. Canisters are 
obtained from IT Analytical Services (IT AS) in a precleaned, evacuated state. IT AS is 
responsible for measuring sample volume by measuring the pretest and posttest canis
ter temperature and absolute pressure. 

Flow Controller - Stainless steel flow regulator. The regulator is cleaned and preset to the 
desired sampling rate by IT AS. For a I-hour test , the sampling rate should be in the 
range of 80 to 90 mL/min . 

Canister Filter - Sintered-screen-type stainless steel filter. These filters are also obtained from 
IT AS in a cleaned state. 

Glass Condenser - A 14-mL vial modified by attaching a 1/4-in. outside-diameter (o.d.) glass 
stem on the side and adding a Teflon gasket with a 1/4-in. hole in the cap. The con
denser connects to the flow controller and the probe line with 1/4-in.-o.d. Teflon tub
ing and fittings . To prepare the equipment for sampling, the glass flask, Teflon line, 
and fittings are cleaned with nonionic detergent; rinsed with HPLC-grade organic-free 
water; and oven-dried at l 10°C for 8 hours. Cleaned parts are wrapped in aluminum 
foil for transport to the field. 

Probe Line - A suitable length of 1/8-in.-o.d. Supelco Brand premium Grade 304 stainless 
steel tubing. The tubing is cleaned before use by rinsing with methanol, hexane, and 
HPLC-grade organic-free water. After rinsing, the tubing is placed in an oven at 
l 10°C and heated for 2 hours while being purged with zero-grade air or nitrogen at 20 
to 30 mUmin. When cooled, the probe is sealed with Swagelok® caps. 

In-Stack Filter - An in-stack particulate filter is used where needed. The filter will usually 
consist of a 2- to 3-in. piece of 3/8-in.-o.d. stainless steel tubing packed with glass or 
quartz-glass wool. The tubing and fittings are cleaned with nonionic detergent, rinsed 
with methanol, hexane, and HPLC-grade water, and baked at 110°C for 8 hours . The 
glass or quartz-glass wool is prepared by rinsing with methanol, hexane, and HPLC 
water and baking at 110°C for 8 hours. 

C3572A-03/f-,ld Opcra1,ng Proc .. ./sm 
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For low-temperature sources (<200°C (<392°F)], a 25-mm Gelman® model stainless 
steel filter holder with a glass-fiber filter can be used. The filter holder parts and 
Teflon o-rings are cleaned with nonionic detergent; rinsed with water, methanol, hex
ane, and HPLC water, and heated at 110°C for 8 hours. Glass-fiber filters are treated 
by heating at 300°C for 2 hours. 

Sampling Procedures 

The canister initial vacuum and temperature are measured in the laboratory before the canister 

is shipped to the field site. In the field, a hand-operated vacuum pump and gauge are used to 

check the tank vacuum and ensure that the tank did not leak in transport. The hand-operated 

pump is connected to the canister sampling valve and the line and gauge are evacuated to the 

highest extent possible (>28 in.Hg) . (IMPORTANT: To minimize possible sample contami

nation, the hand-operated pump must be full y evacuated before the canister valve is opened!) 

The canister valve is opened and the gauge reading is recorded . An initial vacuum greater 

than 27 in.Hg is acceptable. The cani ster valve is closed and the hand-operated pump is 

removed. 

After checking the canister vacuum, the rest of the sampling train is assembled as shown in 

Figure 1 except for the in-stack filter. The filter does not need to be leak-checked because it 

is completely in the stack during sampling. The hand-operated vacuum pump is connected to 

the probe inlet using precleaned stainless steel fittings, and the sampling train is evacuated to 

a 10- to 15-in.Hg vacuum. After allowing 1 minute for the vacuum to equilibrate across the 

flow controller, the gauge vacuum is recorded and observed for a 5-minute period for any 

change in vacuum which would indicate leakage. The leakage rate is acceptable if the change 

in gauge vacuum is less than 5 in.Hg in a 5-minute period. 

After the leak check is successfully completed, the in-stack filter is attached to the probe and 

inserted into the gas stream. Sampling is begun by opening the canister valve. When the 

sampling period is completed, the valve is closed and the train withdrawn from the stack. 

The front half of the train is leak-checked in the same manner as it was during the pretest 

leak check. The canister vacuum is checked by evacuating the vacuum gauge and line and 

then opening the canister valve. A final vacuum between O (ambient) and 5 in.Hg is desir

able. All field data are recorded on the Canister Field Data Sheet shown in Figure 2. 

C3572A-03/F,eld Opc .. ung Proc .. ./mn 
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CANISTER SAMPLING FIELD DATA 

Company 
------------- City -------------

Sam p Ii n g Location 
---- ---------

Operator _______ _ 

Sam p Ii n g Train Description 
----------------------

Barometric Pressure, in.Hg ------ Ambient Temperature, • F ------

Run No. Canister ID Flow Controller --------- -----
Probe ID Filter ID ------- --------

Canister Vacuum, in.Hg: Pretest Po s tt est ----- ------
Front-Half Leak Check, in.Hg/ 5 min: Pretest Posttest ----- ------

Leak-check acceptance criteria: < 5 in .Hg/ 5 min 

Sampling Time: Start _____ Stop ____ _ 

Condensate Recovery: * Total Volume, ml Vial Size, ml 
----- - -----

Condensate Label ID Liquid Level Marked? ----

Run No. Canister ID Flow Controller ------- -- - ----

Probe ID Filter ID ---- - -- --------
Canister Vacuum, in.Hg : Pretest Po s tt est -----

Front-Half Leak Check, in.Hg/5 min: Pretest Posttest 
----- ---- - -

Leak-check acceptance criteria : < 5 in.Hg/5 min 

Sampling lime: Start _____ Stop ____ _ 

Condensate Recovery:* Total Volume, ml Vial Size, ml ----- ------
Condensate Label ID Liquid Level Marked? ----

Run No. Canister ID Flow Controller --,-------- -----

Probe ID Filter ID ------- --------

Canister Vacuum, in.Hg: Pretest Po s tt est ------
Front-Half Leak Check, in.Hg/5 min : Pretest Posttest ----- ------

Leak-check acceptance criteria: < 5 in. Hg/5 min 

Sampling Time: Start _____ Stop ____ _ 

Condensate Recovery:* Total Volume, ml Vial Size, ml ----- ------
Condensate Label ID Liquid Level Marked? - ---
* 

Store condensate samples on ice or refrigerated. 

Figure 2. Canister Sampling Field Data Sheet. 
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The condensate collected in the condenser flask is recovered at the end of one or three runs, 

depending on the amount of condensate collected. Condensate is recovered by pouring the 

contents into a 5- or 7-mL glass vial with a Teflon-lined septum and screw cap. The volume 

of any remaining condensate is measured in a graduated cylinder and discarded. The total 

volume of condensate is recorded on the field data sheet. Condensate samples are stored in a 

cooler at 4°C for shipment to the laboratory. If there is insufficient condensate to completely 

fill the vial, the vial is stored cap-side-down for transport to the laboratory. 

A field blank is collected by assembling and leak-checking a sampling train, then attaching a 

jumbo-sized charcoal tube to the inlet of the filter by means of a 10-mm to 3/8-in. Swage

lok® union with Teflon ferrules. A sample is then collected through the charcoal tube over 

the same time period used for the stack sampling. 

C3572A--03/F.:ld Opera,"" Proc...;,m 
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APPENDIX E 

CALIBRATION PROCEDURES 
AND RESULTS 
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Title: E-2 
Date : 3/ 23/ 92 

CALIBRATION PROCEDURES ANO RESULTS 

All of the equipment used is calibrated in accordance with the procedures out

lined in the Quality Assurance Handbook for Air Pollution Measurement Systems, Vol

ume Ill.* The following pages describe these procedures and include the data 

sheets. 

*EPA 600/4-77-027b. 
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Nozzle Diameter 

Title : E-2 
Date: 3/ 23/ 92 

Each nozzle used in these tests is calibrated by making three separate mea

surements and calculating the average. If a deviation of more than 0.004 inch is found 

between any two measurements, the nozzle is either discarded or reamed out and 

remeasured. A micrometer is used for measuring. These calibration data are shown 

in the following Nozzle Calibration data sheet(s) . 
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NOZZLE CALIBRATION 

Nozzle 
,¥ I 
~ 

'7 

r-r 7 
[J -I 

Where: 

Client 5e,,.v~·A ~ ,v /kr;o r 
Date /1/;/c;1 

l.D. 01 in. D2 in. 
j). 4/ I {J '-/ / ') . 
;l, _-:;;;(_. 7 n 1(;- v 
/ ) ?79 /1- 3 7 'l 
0 3-f.-0 fl 3 r:, I 

03 rl. 
/J'i/1 
-/J , 31, 3 
0- .3,:=,c_) 
j';_ 3'?3 

Project No. -"7c-o,c,.> -Ml>oo 

Calibrated By &.;1;:tc-

&D in. D ava. 
/),(.)04 cJ. 'II J 
p , ot:,·'q v, 3t,S 

/? 001 t:J,. . .37Cf 
C:'-~-3 tJ, 311 I 

0 1, 2, 3 noule diameter measured on a different diameter, in. 
Tolerance= measure wi1hin 0.001 in. 

&O = maxirrum difference in any two measurements, in. 
Tolerance= 0.004 in. . · 

D avg. = average of D1, D2. am 03 
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Title : E-2 
Date: 3/ 23/92 

Pitot Tube Calibration 

Each pitot tube used in sampling is constructed by ITAOS and meets all re

quirements of EPA Method 2, Section 4. 1. * Therefore, a baseline coefficient of 0.84 

is assigned to each pitot tube. The following pages show the alignment requirements 

of Method 2 and the Pitot Tube Inspection Data Sheet(s) for each pitot tube used 

during the test program. 

*40 CFR 60, Appendix A, July 1989. 
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Title: E-2 
Date : 3/ 23 / J2 

I a 1 / 

h 
TRANSVERsu' / 
TUBE AXIS - -- -

\ a2 I 

\! 
I a 1 / 

!/ 
I 

B 

I 
I 

(a) (b) 

LONGITUDINAL b 
TUBE AXIS 

B FLO:t / D B FLO:'t/ 
----

~ A ~---- ~ A -~P ~7--
( C) Bl (d) Bl 

(e) 

(f) 

-b ____ c__---0~:li 
(g) 

Types of face-opening misalignment that can result from field use or improper 
construction of Type S pitot tubes. These will not affect Cp as long as a, and a2 are 
< 10·, B, and 82 are <5°, z is <0.32 (1/8 in.), and w is <0.08 cm (1/32 in.). 
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I 

TRANSVERSE I 
TUBE AXIS\ 

- _L 1=*--+--

0.48 cm~ ut ~ 0.95 cm 
(3/16 1n.) (3/8 1n.) 

1 FACE I 
~OPENING~ 
I PLANES I 

(a) ENOVIEW 

A-SIDE PLANE 

B-S10£ PL~NE 

( b) 

-~--A or B 

(c) 

Title: E-2 
Date: 3/ 23/ 92 

Properly constructed Type S pitot tubes shown in: (a) end view, face opening 
planes perpendicular to transverse axis; (b) top view, face opening planes parallel to 
longitudinal axis; (c) side view, both legs of equal length and centerlines coincident 
when viewed from both sides. Baseline coefficient values of 0.84 may be assigned to 
pitot tubes constructed this way. 
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PITOT TUGE INSPECTION DATA SHEET 

-,r/_ 
Pitot Tube No. . 2 .....,1 c....v Date /,d -,2cJ-<i(J Inspector (? . L??-t~ 

er. 1 (( 2 01 !12 

degrees degrees degrees degrees 

(J (j I / 
<10° <100 <50 <50 

01 p 1.05 Dt 1.50 01 
inches inches inches inches 

. 1&/ /. '1/~ .379 --5-~:2, 

0.185 ~ Pt <0.380 - - -

r <p Psin(Y) P sin( <fl) 
degrees degrees inches inches 

/ I . Ocf)6 . (}~ 5-

- - <0.125 <0.03125 

P1 P2 IP1 - P2I Meet 
inches inches inches specifications 

. ,;/;J-L/ . 1//j- ·a9 ,u ~ 

1.05 Ot <P1 < 1.50 Dt 1.05 01 <P2 < 1.50 01 ~0.010 

Lower line in each table is limits !or meeting specifications. 

Checked by __ µ_, ____ Dale / - ) -7 Cf 
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PITOT TUBE INSPECTION DATA SHEET 

Pitot Tube No. 0 0 3 Inspector {J} c.,.J--.'Jf 

a1 a2 n1 n2 
degrees degrees degrees degrees 

) 0 I 0 
<10° <10° <50 <50 

Dt p 1.05 o, 1.50 D1 
inches inches inches inches 

, Jfb /,OL.{9 .. 315 , 5 G l/ 
0.185 ~ Pt <0.380 - - -

'Y <p Psin('Y) Psin(<p) 
degrees degrees inches inches 

I D , o/g 0 

- - <0.125 <0.03125 

P1 P2 IP1 - P2I Meet 
inches inches inches specifications 

; ~ ~5 I y 17 ,·oo 2 ✓ 
1.05 Dt <P1 <1.50 Dt 1 .05 Dt <P2 < 1.50 Dt ~0.010 

Lower line in each table is limits for meeting specifications. 

C, I I . Checked by _ Dc1te / )LJd -~------ I , 
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PITOT TULH: 11,JSP[CTIQf,J U/\ l /\ SI 11::ET 

Pilot Tubn r,Jo . _5_ 0 0 

l/. 1 

cJeorcos 

'-I 
< 10° 

D1 
i11clics 

1)~1 tc _/ 1-/ 5 - 9,:).. l r1spoc lo r f.J, ( /)/1I 1. L 

u. ?. 

clog re e :_; 

I 
< 10° 

I 

I ) 
i1 1clws 

f\1 
t lcu roos 

I 
II 

I 
,-... , 

<~> 

.OS D1 
1r;l1r!~ 

I\~ 
degrees 

0 
<Go 

1.SO D1 
i nciios 

SFT 

,Jl:? /, D _c; { 
.. l 

3 ) __ 7 _ _ ___ ,,_._5_(_. _7 __ 1 

0.135 ~ l) t <0.JCO -

I 11 . ( " ) F\ i11 (q1) 
. .,, cp :;111 / 

cl e <J 1· CJ <J s Li CJ u ru u '.:; i1 1c l1ci:; ir1clws 

-

lj_ _______ I , OlO 
' t:✓ 1/ 7 

- -- --------------- ! - - ·, U. I ;~'.i <0.0J 12G 

I > 1 1)::i II) I - l );__-1 fv1o C? t 
i11 cl1c:-; i11cl 1es i1wl1 ci~ spoci fi G1lions 

5{)) _fol( (..) D i 1/ 
-

~ I / /"'------ -- ----
1.0'.:i D1 <1' 1 < I .'..iO D1 1 .U'.i IJ1 < I' :! < I .'..iO IJ1 : .U. l) i U 

Lowen line in e:1cl 1 lc:ib le i~; lilll i!~; f() r 111ce: li11u spacifi c;:-itiorl'.,. 

E-10 



PITOT TU0E INSPECTION 0/\TA SHEET 

Pilot Tube No. fl I 
I 

Date u ·,2£-C/', Inspector (}. jy)~J 

er. 1 u.2 f\ 1 112 
degrees degrees degrees degrees 

8 0 0 0 
<10° <100 <50 <50 

o, p 1.05 Dt 1.50 o, 
inches inches inches inches 

, '? 7:J /. ()5- ,391 , 5.5-g 
0.185 ~ Pt <0.380 - - -

r <p Psin(Y) Psin(<p) 
degrees degrees inches inches 

I 0 .6/S' {j 

- - <0.125 <0.03125 

P1 P2 IP1 - P2I Meet 
inches inches inches specifications 

.Sc9 . so;;__ , (;C 7 ~ 
1.05 Ot <P 1 < 1.50 Ot 1.05 01 <P2 < 1.50 01 ~0.010 

Lower line in each table is limits for meeting specifications. 

Checked by __ H_/3 ____ Doto jJ}jJ_ 
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Title: E-2 
Date: 3/ 23/ 92 

Dry Gas Meter and Orifice Meter 

The following page shows the Calibration Setup used for the initial and post-test 

calibration. A wet-test meter with a 2-cubic-feet-per-minute capacity and :± 1 percent 

accuracy is used. The pump is run for approximately 15 minutes at an orifice 

manometer setting of 0.5 in.H2o to heat up the pump and wet the interior surface of 

the wet-test meter. The information in the following example Calibration Data Sheet is 

gathered for the initial calibration ; the ratio of accuracy of the wet-test meter to the dry

test meter and the .6.H@ are then calculated. 

Post-Test Meter Calibration Check 

A post-test meter calibration check is made on each meter box used during the 

test to check its accuracy against the last calibration check. This post-test calibration 

must be within :± 5 percent of the initial calibration. The initial calibration is performed 

as described in APTD-0576. The post-test calibration is performed by the same 

method. Three calibration runs are made by using the average orifice setting obtained 

during each test run and setting the vacuum at the maximum value obtained during 

each test run. The post-test calibration check indicated that all three runs for each 

meter box were within the :± 5 percent range allowed by EPA Method 5. * 

The Particulate Sampling Meter Box Initial Calibration and Post-Test Calibration 

data sheets are included in the following pages. 

* 40 CFR 60, Appendix A, July 1990. 

E- 12 



METER BOX 

•••• 
Q 

GLASS TUBE 
THERMOMETER 

/ 
I 

( 
\ 

\ 

\ 
) 

>---- --Ji, 
UMBILICAL PRESSURE~ 

CONTRa. 
VALVE 

Calibration setup. 

0 

U - TUBE 
MANOMETER 

Title : E-2 
Date: 3/ 23/9'2 

DATE _____________ _ METER BOX NO, _______________ _ 

BAROMETRIC PRESSURE. P b = ____ 1n. Hg. ORY GAS METER NO. 

ORIFICE GAS VOLUME GAS VOLUME DRY GAS METER 
MANOMETER 'NET TEST DRY GAS WETTEST 

SETTING METER METER METER INLET OUTLET AVERAGE TME 

ti.H Vw, Vd, Tw , loi ' Ion, t d , 0, 
y 

in. H 2o ft3 113 'F 'F 'F 'F mm. t,.H@ 

0 .5 5 

1.0 5 

1. 5 10 

2.0 10 

3.0 ,o 

4 .0 10 

AVERAGE _________ _ 

y t,.H@ 

Vw Pb (td + 4' -0) 0 .0317 ti.H [ ''•·v:'0 r ti.H t,.H Pb (td + 460) 
ti.H 13.6 vd <Pb + 13.6) (t ,,,.+ 460) 

0 .5 0.0368 

1.0 0.0737 

1.5 0.110 

2. 0 0.147 

3 .0 0.221 

4.0 0.29 4 

Y c Ratio of accuracy of wet test meter 10 dry test meter. Tolerance .± 0.01 
t,.H@ c Orifice of pressure ditterennal that gives O. 75 elm of air at 70" F end 29.92 inches of 

mercury, ,n Hg ). Tolerance c ± 0.1 5. 

Calibration data sheet. 
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Title: E-2 
Date: 3/ 23/92 

Stack Thermocouples 

Each thermocouple is calibrated by comparing it with an ASTM-3F thermometer 

at approximately 32 • F, ambient temperature , 100 • F, and 500 • F. The thermocouple 

read within 1.5 percent of the reference thermometer throughout the entire range when 

expressed in degrees Rankine. If the stack gas is saturated with moisture, the thermo

couple is calibrated at 1 0 • intervals between 70 • and 180 • F using a water bath. The 

thermocouple agreed within ± 2 • F of the reference thermometer over the entire range. 

The thermocouples may be checked at ambient temperature at the test site to verify 

the calibration. Calibration data are included in the following Thermocouple Calibration 

Data Sheet(s) . 
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THERMOCOUPLE CALIBRATION DATA SHEET 

Date: ___._l.....__,;;_/l----=---½L....1....(9-'---t/ __ <J/ Thermocouple No: ~ ~ 

Calibrator: ____ lt.-'-i!_ ...... M ..... · -=£ ___ &_,;;.6 __ Reference: A ) T /V\ 
Range: ________________________ _ 

Reference 
thermometer Thermocouple 

Reference temperature temperature 
point no. Source 

. Of Of 

1 2 ·7u 70 
2 1 ~~✓ -~ . / le 

3 3 ;)_ () (P A() 0 

4 4 4/CJS' c/96 

* Source: 1) Ice bath 
2) Ambient 
3) Water bath 
4) Oil bath 

** Percent difference. 

Reference temp, 0 R - thermocouple temp, 0 R 
(Reference temp. 0 R) 

X 100% 

where 0 R = 0 f + 460 

Difference 
% •• 

6 
. i/d 
(0 

,/() 

Each percent ditterence must be less than or equal to 1 .5%. 

Checked by -~--I+-;...........;._/ ____ Date. 
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rn~ 
THERMOCOUPLE CALIBRATION DATA SHEET 

Thermocouple No: Date: _I /2_f2 t/_l;...,__f _ 
Calibrator: __._.g-'-_. ~tt:..:;...1/f1..-· 6~() __ Reference: ...... Ai....:::5~/_;_M_I ____ _ 

Range: _______________________ _ 

Reference 
thermometer Thermocouple 

Reference temperature temperature 
point no. Source 

. OF OF 

1 2 7-:). 7~ 
2 1 37 3-7 
3 3 ;2. /0 ~/c) 

4 4 t/73 L/92 

• Source: 1} Ice bath 
2) Ambient 
3) Water bath 
4) Oil bath 

•• Percent difference. 

Reference temp, 0 R - thermocouple temo, 0 R x 1 oo¾ 
(Reference temp. 0 R) 

where 0 R = °F + 460 

Difference 
% •• 

,Sfl 

ft 

<i 
, /0 

Each percent difference must be less than or equal to 1.5%. 

Checked by _C/Ji __ . .___ ___ Date I /Ju /q!/ 
I, 
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@ rmTRHATION~I. 
T.[CIIKOL(JG'( 
comc.1..n10; , 

THERMOCOUPLE CJ\LI0RATION DATA Sl·IEET 

Dale: J2/27/9J 
------'---J7'---_:.....,c.__!..-=--- Ttrnrmocourle No: 

Calibra1or: H- (}t w /d 
------'---.:c,__--'--=-- Reference: 

Range: 

Reference 
1hermometer Thermocouple 

Reference temperature temperature 
point no. Source 

. OF OF 

1 2 12 7/ 
2 1 JJ JL/ 
3 3 /f 0 !~7 
4 4 ~)~ Y)J 

• Source : 1) Ice bath 
2) Ambient 
3) Water bath 
4) Oil bath 

•• Percent difference. 

RP.f P.rence temp. 0 R - tlrnrmocouplP. tP.m~ x 100% 
(Reference temf) . 0 R) 

where 0 R = °F + 460 

Difference 
O f 
. . 

:o 

. t i 
-, 20 

-.;) 

-,'37 

Ec1ch percent difference must be less t11c1n or equ c1I lo 1 :-;<;:,_ 
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m mrrrmAnmin.1. 
T.CCllt..Orn::;f 
conrcn..n,c:. i 

THERMOCOUPLE CJ\LI0RATION DJ\TA SHEET 

Date: /7../ Z 1 /13 
I 

Calibrator: ){ (Jd-1 /fj 
Thermocouplt3 No: 

Reference: 

Range: _________________________ _ 

Reference 
thermometer Thermocouple 

Reference temperature temperature 
point no. Source 

. OF OF 

1 2 72 7~ 
2 1 J'J 3 CL 

3 3 11r< )tf& 
, 

4 4 yJJ l/J0 
* Source: 1) Ice bath 

2) Ambient 
3) Water bath 
4) Oil bath 

· • Percent difference. 

RP.fP.rence ten,p, 0 R - tl1P.rmocouplP. tP.mfL_'.11 x 100% 
(Rot erence temp. 0 R) 

where 0 R = °F + 460 

Difference 
QI•• 

l o 

-
- . ~c) 

- . It, 

-,Jy 

Each percent difference must be less tllc1n or equc1I tJ 1.=: ~~-

E-22 



Digital Indicators for Thermocouple Readout 

Title: E-2 
Date: 3/ 23/ 92 

A digital indicator is calibrated by feeding a series of millivolt signals to the input 

and comparing the indicator reading with the reading the signal should have gene

rated. Error did not exceed 0.5 percent when the temperatures were expressed in 

degrees Rankine. Calibration data are included in the following Thermocouple Digital 

Indicator Calibration Data Sheet(s) . 
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DIGITAL INDICATOR CALIBRATION 
DATA SHEET 

rn~ 

DATE: 9- 26~ <Jq 
OPERATOR: J, N'ee,, se 

INDICATOR: __;_F_;_T_-___;5:;__ ___ _ 

Equivalent Digital Indicator 
Tes.t Point Temperature, Of Temperature, 0f Difference,* 

Number Te Tdl % 

1 0 0 0 

2 100 q~ ·)b 

3 200 100 0 

4 300 ?-q7 ,3q 
5 400 ?J07 I ~~ 

6 500 L/-07 ,)( 

7 1000 90q ,07 

8 1300 /196 ,d--J 

9 1600 /S-01 . /r;' 

1 0 1900 I <fl c; I J-I 

·PERCENT DIFFERENCE MUST BE LESS THAN OR EQUAL TO 0.5% 

% DIFFERENCE = 
(Te, "F - T di' oF) 

(Te, °F + 460) 
X 100 

Checked By Jlr] Date 9/2.o;f?,t 
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DIGITAL INDICATOR CALIBRATION 
DATA SHEET 

~~l<ll 
t.,L!CCRPalAJ1oo 

DATE: } -J; -jLf l~JDIC/\TOR _J,t_\...L--__. 1 ____ _ 
OPERATOR: ;:r·. u~e.Se, 

Equivalent Digital Indicator 
Test Point Temperature, OF Temperature, °F Difference,• 

Number Te Tdl % 

1 0 0 0 

2 100 gq , I CZ 

3 200 JOI .is 
4 300 J9 (~ . J.0 

5 400 39l ,J-3 

6 500 t+9 7 , 31 
7 1000 °' ~ ~ ,;;7 

8 1300 l?-93 . LfO 

9 1600 I s-Gi 1 I )_/1 

1 0 1900 ti i1 ,4 ~ 

.PERCENT DIFFERENCE MUST BE LESS THAN OR EQUAL TC' 0 5% 

(Te, oF - Tdi' ~F) 
% DIFFERENCE = ----- x 100 

(T8, °F + 460) 
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Dry Gas Thermocouples and lmpinger Thermocouples 

Title: E-2 
Date: 3/23/ 92 

The dry gas thermocouples are calibrated by comparing them with an ASTM-3F 

thermometer at approximately 32 ° F,. ambient temperature, and a higher temperature 

between approximately 100 ° and 200 ° F. The thermocouples agreed within 5 ° F of the 

reference thermometer. The impinger thermocouples are checked in a similar manner 

at approximately 32 ° F and ambient temperature, and they agreed within 2 ° F. The 

thermocouples may be checked at ambient temperature prior to the test series to 

verify calibration. Calibration data are included in the following Dry Gas Thermometer 

and lmpinger Thermocouple Calibration Data Sheet(s) . 
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DRY GAS THERMOCOUPLE CALIBRATION DATA SHEET 

Date: _q...,___...,_l_h_-9-'--'1 __ _ Thermocouple No: FT' ~ 
Reference: A S1M - 3 f Calibrator: T. ~ e tL.:>e, 

Inlet 

Reference 
thermometer Thermocouple 

Reference temperature temperature Difference 
point no. Source 

. OF OF oF•· 

1 1 (;1 09 I 

2 2 ) J-- ~lf )-

3 3 ; 5~ }5Cf I 

Outlet 

Reference 
thermometer Thermocouple 

Reference temperature temperature Difference 
point no. Source 

. OF OF oF•· 

1 1 G, s 7o ?-

2 2 3-:J- 31/- 7 
<7---

3 3 /[;;~ l6C/ ;}-.. 

• Source : 1) Ambient 
2) Ice bath 
3) Water bath 

• • Difference must be less than 5°F at both points . 

Checked by _....,_
7
J-+-a_,__ ___ Date 9/?H)qtJ 
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rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

DRY GAS THERMOCOUPLE CALIBRATION DATA SHEET 

Date: !J- J</-J d Thermocouple No: _r_f_-_g.,___ ___ _ 
Calibrator: J. }Je eS:f Reference: A:S TM - s r 
Inlet 

Reference 
thermometer Thermocouple 

Reference temperature temperature Difference 
point no. Source 

. OF OF oF·· 

1 1 G<t G0 I 
2 2 3 c+ 3f; I 

3 3 ! S' )- I 5'4 d-

Outlet 

Reference 
thermometer Thermocouple 

Reference temperature temperature Difference 
point no. Source 

. OF OF oF•· 

1 1 Ge G0 I 

2 2 3lf 35" I 

3 3 ft;)_ 155' 3 

• Source: 1) Ambient 
2) Ice bath 
3) Water bath 

• • Difference must be less than 5°F at both points. 

Ch ecked by ___,_J_( ,r-1 _/._J ____ Date <'f:._ .· 1· i 
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IMPINGER THEf1MOCOUPLE CALIBf1J\TION DJ\TJ\ SHEET 

Date: --''3_-_J-_7-_Pt_,__,<-('---__ _ 

Calibrator: J 1\/eeSG 

Reference 
point no. Source 

1 1 

2 2 

• Source: 1) Ambient 
2) Ice bath 

Tll c rmoco upl e No·: --=r=--:. _q_:..___;7'------
Ro f erence: ..J.H..1-S:::....1~M"---'---------

Reference 
thermometer Thermocouple 
temperature temperature Difference 

OF OF OF '~ 

7o 7 / I 
1lf 31- 0 

• • Difference must be less thc1n 2°i: c1t both f)oints . 

Checked by -~Dato 
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Trip Balance 

Title: E-2 
Date: 3/23/92 

The trip balance is calibrated by comparing it with Class-S standard weights, 

and it agreed within 0.5 g. Calibration data are shown in the following Trip Balance 

Calibration Data Sheet(s) . 
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TRIP BALANCE CALIBRATION DATA SHEET 

Mass determined for 
Balance 

No. Date Calibrator 5g Error 50 g Error 100 g Error 

fo?~ \{~~ j, f\\Q_~S-€ 4-.9 (). I )0;0 
' 

0-0 lOO,O 0-0 

M~~f e< \(;sf q4 J. w~e~ §,O (),0 c;o_o r:)_0 100,0 o.o 

t9 9 \ ( Js(q4 I Nee¼ · 6.0 0,0 Sao ()_0 qqq 0.1 

4l\ I /2:>r4 J_~~ 5.d- o.i S-0,3 eJ~3 liXJ-~ C).3 

Lt l C\ \I 2s(q~ :y (\JQ., e sQ ,,.. 
:>-0 0. cJ ~q_9 0 . { ~~-~ 0. ( 

( 9 ~ 1/}~/q4 J. Net~ £,o o.o ~0-U o.o 100.0 C)_O 

. 

Error must not exceed 0.5 grams at each point. 

Checked by_<,-_-_
9
_1/r+-+~-t<---'.- ::.....>.(;_,_/_ Date l-z5-7(1 
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Title : E-2 
Date: 3/23/92 

Barometer 

The field barometer is calibrated to within 0.1 in.Hg of an NBS-traceable 

mercury-in-glass barometer before the test series. It is checked against the reference 

barometer after each test series to determine if it reads within 0.2 in.Hg. The barome

ter read within the allowable limits each time. Calibration data are included in the 

following Barometer Calibration Log(s). 
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PHETEST 

{ 

POST-TEST 

W ... ~!-""1".!'l' uu. 
TliC:11 lJULUC.. r 
conronAnon 

ll/\lWMl:l rn 
HEflU I I-IG ;iq_~ 

HH[ll[!tC[ 
U/\llOM[H H 
ll[/\0 I ttG ~~- $1( 

DIITERHIC[* . OT 

0/\T[ 
70.3-7y 

C/\LlllH/\TOll 

0/\llQM[T EH 
HE/\OltlG Z°l,'-/h 

HEr-EHENCE 
0/dWMETEn 
llEJ\01 l~G 2 c1, <f b 

DI HERENC[** 
0.DO 

OAT[ 
JO/!o/~'f 

i 

Cl\ I. I ll ll/\ TO ll d~ 

1\/\IHlM[HH C/\1. I lll!/\T II LOG 

?. 1. 7 J. ~1,&?i :rr--f, I ) - r u 1J1· 

J1. 7) ;f;,70 _ }?, 7y__ ;fi.ss 

12 ~ 02- .c I Q.-cJI 

___LQ- '! -1 ~ ·u -1. 

O)(_ 

z.q , (,y ~ l-¥- rf_; ·'!3(,r, 7(05 

z.~. 70 2'1-~'5 ;:).':1_ . ,--:] ;~. (:;3 

o . o -z._ Q.O i .oo . o-.:__ 

i 0 /1 2At ;oJi49v 
(~ 

10/2-?fr..1 

fi1 /fJio. ✓ ft 

'),~.LI~ 9fi.5' 

;;JJ-'-1~ 

. 1-q,(d) 
(3 ,0 ,O:J-

(31 n~ 
I 

21 . .S 7 J-'1--11 

,?JJ,-5~ ;?r- , , 
0,07.. ,i~ l) 

Jo/z)f,! 11/i/'rl 
't -:J 
{ fi1 

*llt11·u111eler is udjusled so Lli«l difference dues 110L exceed O.OS in. II~. 
"'*llili-o111ele1· is 11ol iHljusleJ. If difference exceed 0.10 i11. II~, inform project 

111.:i11auer i11111e<.fiaTely. 
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Title: E-2 
Date: 3/23/92 

Orsat Analyzer 

The Orsat analyzer is calibrated before the test series by determining the per

centages of carbon dioxide and oxygen in a calibration gas containing known percent

ages of each. The analyzer read within 0.5 percent of the known values. Calibration 

data are shown in the following Orsat Calibration Data Sheets. 
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[i]~ 
Scoit 

Reference Gas: ~hesoA Gas Prodttets, Inc. 
Cy linder No. 4 
Control No. 
Analysi s: CO 2- 4 .~ta "% 

o2- 9. 9)._ 6zc, 
CO- / . ~{% 

ORSAT CALIBRATION DATA SHEET 

' 'c2 ,? Orsa t No. : _:1.._____,.,..-1.J _____ _ Gas: _C~o:::.;:.l::::..__ _________ _ 
q s- .50 s<; 

Ca 1 i bra tor Date PN Value 
determined 

0) cf).:.21 ?-7-qL/ 
)'3;2 -

'I' q ' 
J (. '1 

JJ;1. · 
1). cJi l].Jl•11/ ~ 71./ 1/,9 I 

I 
41l2Ju il/t1/4f 138- L/.<t I w 

~~ 1fth/q/ 
\ ·.n ;i. 4,q \ 

l/1.( 

)1J /O f4ttt ~~t....- q. 9 

I 
I I I 

i 
I 
! 

I 
! 
I 
I 

i 
I 
I 

I ' I 

I I I 
; I i 

I i I I 
I 

i l I I 

! i 

i I 

i I ! I 
I ' ! I I 

t 

~~ ' 
I i 
I I 

I I ' 

I I : 
I ' I 

I 

i i 
I I I 

I I ! 

I I 
i I 

I 
I I 

I 
i 

I 

I I I I ! I ' 
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rn~ 

Orsa t No. : 4-)-.3 

Sc-_cit 
Reference Gas: Matheson Gas~cts, InG. 

Cy linder No.~ 
Control No. 
Analysi s : CO 2- L\- ,70 °i 

o2- q -~ )__ 9z, 
CO- / . 19 % 

ORSAT CALIBRATION DATA SHEET 

--------- Gas: _:::,Q::::__:::2__=-----------
'i .s \0."Z'J ro,s-

Calibrator Date PN Value 
detennined 

.n ?..-
6) en <J,C/ •• I r 7 -r'I 3bq 

OJUJ/ J-)t -91./ 
'JJ'?-· 

t/ , ~ J7'-I \ 
ttfbU 1/;if!'f 13?- /0. 0 \ 

lfw 

q/iG{!f ) 'i -J-- /o, o </-'LI 

J(/) _1.£,.L,y to!r'llr.1 ~ / /0,0 

I 
I 
! 
I I I 
I 

I 
' ; 

I 
I 

' I I 

I ' 
' I 

I 

I 

I 

I ! I 
I ! ! 

! I I I 
I 

'--r- I ' i : ' I 
I 

i I I 
I ' 
I I I I I 

i I I 
I 

i --l __ J_ I i 

--- - - --
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