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APPENDIX K 

VERSAR'S SAMPLING PLAN FOR MWP-2000 
VERIFICATION TEST BURNS AT NCBC 

The document contained in this appendix is the detailed sampling plan 
used during the verification test burn conducted at NCBC. This document was 
reproduced from the best available copy. Due to poor original legibility, 
the legibility of the microfiche editions is also poor. Persons requiring 
the information contained in this appendix may write to the technical 
libraries listed below to obtain photocopied versions of the appendix. A 
nominal charge will be levied to cover reproduction an archival costs. 
Please be prepared to provide the following information: 

Report Title: 
	

Full-Scale Incineration System Demonstration 
Verification Test Burns at the Naval Construction 
Battalion Center, Gulfport, Mississippi: 
Treatability Tests 

Report Number: 	ELS-TR-88-61, Volume: II, 	Part: 3, Appendix: K 

Send inquiries to: 
Technical Library 
Engineering and Services Laboratory 
Tyndall Air Force Base, FL 32403 

or 
	

Technical Library 
Idaho National Engineering Laboratory 
EG&G Idaho, Inc. 
P.O. Box 1625 
Idaho Falls, ID 83415-2300 

The documents contained in this appendix were published according to their 
own internal style, which deviates from the Air Force Engineering Services 
Center format. They have, therefore, been published without editing. 
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1. INTRODUCTION 

During the week of November 17, 1986, 2,3,7,8-TCDO contaminated soil 

will be treated in ENSCO's MWP-2000 incinerator which will be located 

onsite at the Naval Construction Battalion Center (NCBC) in Gulfport, 

MS. The verification burn will consist of five separate tests, which 

will be performed over a period of approximately three days. Test one 

will be performed at a soil feed rate of three tons per hour during the 

first day of testing. Tests two and three, which will be performed 

during the second day of testing, will be performed at a soil feed rate 

of 4 tons per hour and the final two tests will .be performed on day three 

at a soil feed rate of 5 tons per hour. 

The results of ENSCO's verification burn will be characterized 

through samples obtained by Versar Inc. which will be analyzed by an 

independent laboratory. This sampling plan describes the samples to be 

taken. their location, collection method and frequency of collection. 

Before sampling is initiated, the incinerator will be operated for a 

length of time necessary to establish steady state operating conditions. 

Steady state conditions are presented in the verification burn plan. 

The sections that follow describe the incinerator to be sampled, the 

sampling approach, and the safety precautions to be exercised during 

sample collection and analysis. 

1 
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2. FACILITY DESCRIPTION 

The incinerator to be sampled is ENSCO's Mobil Waste Processor-2000 

unit, which is a transportable rotary kiln incinerator. Figure 2.1 is a 

schematic flow diagram of the MWP-2000. The unit consists of a soil 

preparation and handling system, a rotary kiln, a secondary combustion 

chamber, and an air pollution control system. 

After the soil has been excavated, it will is placed in soil handling 

bins which have a capacity of approximately 20 cubic yards. The soil is 

then transferred, as required, to the soil feed conveyor which feeds the 

soil hopper. An in-line weight scale is used to determine the quantity 

of soil fed to the system. 

The soil is then fed to the kiln where it is exposed to temperatures 

in the near 1700°F range. Combustion of natural gas is used to maintain 

the temperature in the kiln. The soil and exhaust gases exit from the 

kiln and the treated soil falls into the ash sump. An ash drag is used 

to remove the soil from the ash sump and transport it to an ash bin. 

As the exhaust gases exit the kiln, they pass through a cyclone for 

the removal of fine particulate and are then introduced into the 

secondary combustion chamber where the temperature of the gas is raised 

to nominally 2200°F. The gas enters a waste heat boiler downstream of 

the secondary combustion chamber where steam is generated for use in.the 

facility. 
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Prior to entering a scrubber, the gas is water quenched to reduce the 

temperature of the gases so that the fiberglass reinforced plastic (RFP) 

scrubber is not damaged. The scrubber uses water as a scrubbing media to 

remove any fine particulate and acid gases that may be present. The gas 

then exists the process through a demister and on through the stack. 

A detailed description of the operating parameters for the 

incinerator is contained in the Verification Burn Plan. 

4 
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3. SAMPLING APPROACH 

3.1 	Sampling Locations  

To evaluate the effectiveness of ENSCO's incinerator for treating 

soil containing 2,3,7,8-TCDO and other chlorinated organics, Versar will 

collect the following samples: 

• Feedstock soil (untreated soil) 
• Treated soil 
• Stack gas 
• Neutralization tank (after carbon adsorption) 
• Boiler water blowdown 
• Blanks 

Feedstock soil samples will be obtained from the conveyor before the 

soil is transferred to the hopper. The treated soil sample will be 

obtained at the exit of the rotary kiln (see Figure 3.1). The treated 

soil will be sampled before it drops into the ash drag sump. Stack gas 

samples will be obtained on the stack via two 4 inch flanges.which are 

located 906  apart approximately 6 feet before the top of the stack. The 

stack is constructed of fiberglass reinforced plastic and is 36 inches in 

diameter. The boiler blowdown sample will be obtained from a sample port 

located on the waste heat boiler. The neutralization tank sample will be 

obtained from a sample tap immediately after the water exits carbon 

adsorption. The blank water sample will be obtained from a supply water 

tap. 

3.2 	Sampling Collection Procedures  

3.2.1 	Feedstock Soil 

Samples of feedstock soil will be collected from the conveyor as the 

soil is transferred to the hopper. Grab samples will be obtained every 

5 
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Dications for ENSCO WP-2000 incinerator 	 * - Sampling Locations 

Figure 3.1 
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30 minutes during the test, starting about 20 to 30 minutes (depending on 

soil feed rate) prior to initiation of the test (to take into account the 

residence time of the soil in the hopper). A representative composite 

sample will prepared by homogenizing equal portions of each grab sample 

taken. Individual grab samples will also be used for analysis so that 

variability (i.e., homogeniety of sample) can be established. Collected 

samples will be placed in clean aluminum trays, composited if necessary, 

mixed, and put in appropriate sample jars. 

	

3.2.2 	Treated Soil 

Grab samples of the treated soil will be obtained using a 1 inch 

diameter pipe to draw samples of the soil as it exits the kiln, but 

before it falls into the ash drag sump. Sample collection will begin 30 

to 60 minutes (depending on soil feed rate) after the test has began. A 

representative composite sample will be prepared by homogenizing the grab 

samples taken after they have been allowed to cool. Individual grab 

samples will also be used for analysis so that variability (i.e., 

homogeniety of sample) can be established. Collected samples will be 

placed in clean aluminum trays, composited if necessary, mixed, and put 

in appropriate sample jars. 

	

3.2.3 	Stack Gas 

Stack gas samples will be obtained using an EPA Modified Method 5 and 

VOST stack gas sampling trains. The standard operating procedures, 

quality assurance activities, and data reporting elements for the MM5 and 

VOST test are clearly defined in the Quality Assurance Project Plan which 

is contained in Attachment I. 

7 
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3.2.4 	Boiler Slowdown  

Boiler blowdown samples will be obtained via a sample port located on 

the waste heat boiler. Prior to sample collection the port will be 

emptied of any potentially stagnate liquid. Each equal volume grab 

sample will be obtained by partially filling a glass beaker in which the 

samples will be composited. At all times, the beaker will be covered 

with clean aluminum foil to prevent cross contamination. After the last 

grab sample has been obtained, the sample bottle will be filled and 

sealed. 

	

3.2.5 	Neutralization Tank 

Neutralization tank samples will be collected via a sample port 

located immediately after carbon adsorption treatment but before the POTW 

holding tanks. Prior to sample collection the port will be emptied of 

any potentially stagnate liquid. Equal volumes of each grab sample will 

be obtained by partially filling a glass beaker in which the samples will 

be composited. At all times, the beaker will be covered with clean 

aluminum foil to prevent cross contamination. After the last grab sample 

has been obtained, a sample bottle will be filled and sealed. 

	

3.2.6 	Blank 

A background water sample will be obtained from a water tap used to 

provide feed water to incinerator operations. The individual sample 

bottles will be filled directly from the water tap in the field. The 

protocol for obtaining the blank gas sample is detailed in the QAPP. 



	

3.3 	Sampling Frequency and Schedule  

The frequency of sample collection and the anticipated schedule is 

summarized in Table 3.1 Feedstock soil samples will be collected from 

the conveyor before the soil is transferred into the hopper. Grab 

samples will be obtained every 30 minutes beginning approximately 30 to 

50 minutes prior to initiation of the test. The sampling delay will 

depend on the feed rate of the soil. This will account for the residence 

time of the soil in the hopper/screw feeder before it enters the kiln. 

Soil sampling will be performed over a three hour period for each test. 

Treated soil sample aliquots will be obtained every 30 minutes so 

that individual grab samples and a composite sample can be obtained for 

each test. Depending on the feed rate of the soil, the sampling will be 

delayed after the beginning of the test. 

Boiler blowdown and neutralization tank samples will be taken by 

collecting equal volume sample aliquots at the beginning, middle (i.e., 

90 minutes after the test has started), and end of the test and 

composited to form a single sample. The blank water sample will be 

obtained prior to the tests. 

	

3.4 	Sample Containerization, Preservation, and Holding Times  

All samples collected will be placed in containers and preserved 

(with ice or "blue ice") and will be analyzed within the time constraints 

consistent with procedures as summarized in EPA 600/4-79-020 Methods For  

Chemical Analysis of Water and Wastes (March 1983 Version) or as 

9 
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Table 3.1 Sampling Frequency and Schedule 

Sample Description 	Sample Type 
	

*umber of Samples 	 Frequency 

Feedstock soil 	 grab 	 30 	 6 per test 

composite grab 	 5 	 1 per test 

Treated soil 	 grab 	 30 	 6 per test 

composite grab 	 5 	 1 per test 

Stack gas 	 VOST1 	 15 	 1 for each test 

Modified Method 51 	 30 	 1 for each test 

Boiler blowdown 	 composite grab 	 5 	 1 per test 

Neutralization tank 	composite grab 	 5 	 1 per test 

Blank 	 as 	required 	as required 

1Each mM5 train will produce the following samples: 1) filter, 2) XAO module. 3) probe 

rinse. 4) back half/coil rinse. 5) condensate, and 6) impinger solution. Each VOST will 

produce the following samples: 1) Tenax #1. 2) condensate, and 3) Tenax/charcoal #2. 

508 
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indicated in specific SW-846 Analytical Methods. The specific method and 

number of blanks are defined in Attachment II which is the request for 

proposal for the laboratory that will perform all analyses on samples. 

	

3.5 	Sample Tracking and Management  

All sample containers will be labelled with the upper portion of 

Versar's standard 3 part label (see Figure 3.2). The duplicate label 

will be affixed to containers in which the sample jars are packaged. The 

lower portion of the sample label will be placed into the field log book 

as a cross check mechanism on sample identification. All samples will be 

tracked using Versar's standard chain of custody form (see Figure 3.3) 

Custody of the samples will begin at the time of sample collection and 

will be maintained by the sampling team supervisor until samples are 

relinquished for shipment to the laboratory performing the final analysis. 

	

3.6 	Field Blank  

Selected parameter bottles will be filled with HPLC grade water and 

preserved in accordance with outlined procedures at a location near the 

treatment facility where the actual field samples are prepared. These 

samples will be submitted to the laboratory along with the final batch of 

field samples for analysis. The field blank samples will serve to 

document any contamination caused by the site conditions. Blank sample 

and required sample splits will be performed as is required in Attachment 

11. 

11 
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VERSAR SAMPLE LABEL 

Figure 3.2 
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Vern a1 
VERSAR CHAIN () 	TOM FORM 

Figure 
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3.7 	Sample Shipment  

All samples collected at the facility and shipped to the laboratory 

will be packaged and shipped in accordance with applicable DOT 

regulations. All shipments to the laboratory will be via Federal Express 

in order to meet time constraints. 

14 
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4. AIR MONITORING 

	

4.1 	Introduction  

Ambient air sampling during all activities associated with ENSCO's 

test burn will be performed using model PS-1 PUF samplers (see Attachment 

III for a detailed description of the PS-i ambient air sampler). These 

monitors are capable of detecting both fugitive particulate matter and 

organic vapors. As is described in Attachment III, these samplers are 

equipped with a dual chamber sampling module which contains both 

filtering systems. The upper chamber supports the airborne particulate 

filter media in a 4 inch circular filter holder. The lower chamber 

encapsulates a glass cartridge which contains PolyUrethane Foam (PUF) for 

vapor entrapment. During sampling, a flow rate of 6-10 cfm will be 

maintained. 

	

4.2 	Soil Excavation Activities  

Ambient air monitoring will be performed during all soil excavation 

activities. Three particulate samples will be taken with monitors at the 

following locations: 

• One monitor located directly upwind, offsite from excavation 
activities. 

• One monitor located onsite, approximately 75 feet downwind from 
excavation activities. 

• One monitor located offsite, directly downwind from excavation 
activities. 

15 
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Samples will be obtained daily using all three monitors. As a 

background sample, the onsite monitor will be ran for a length of time 

equal to the sampling time during the activity (i.e., at the end of each 

day, the onsite monitor will be reloaded and begin running for a length 

of time equal to the length of that day's operation). Therefore, for 

each day of excavation, a total of four particulate samples will be 

obtained. The placement of each monitor will be reviewed before each 

day's activities by checking wind direction and verifying soil excavation 

location. Wind direction will be checked at least every two hours to 

ensure that the monitors are properly located. If the monitor's location 

is not within +30° of the wind direction, the monitor will be relocated. 

During one day's activity during soil excavation, a personnel monitor 

will be attached to one of the personnel most likely to experience 

exposure to airborne particulate resulting from excavation activities. 

4.3 	Incinerator Operation  

The placement and operation of ambient air monitors during 

incineration activities will be much the same as during soil excavation 

activities. The primary difference will be that the ambient air monitor 

will be equipped to collect both particulate and organic vapors. Three 

samples will be taken with monitors at the following locations: 

• One monitor located directly upwind, offsite from incineration 
operations. 

• One monitor located onsite, approximately 75 feet from incinerator 
operations. 

• One monitor located offsite, directly downwind from incineration 
operations. 

16 
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Samples will be obtained during each test using all three monitors. 

As a background sample, the onsite monitor will be ran for a length of 

time equal to the sampling time during each test. Therefore, for each 

test, a total of four particulate and organic vapor samples will be 

obtained. The placement of each monitor will be reviewed before each 

day's tests by checking wind direction with respect to the location of 

the incinerator. 

During one day's activity during incineration, a personnel monitor 

will be attached to one of the personnel most likely to experience 

exposure to airborne particulate or vapor. 

4.4 	Analysis  

Analysis of both particulate and vapor samples collected by ambient 

air monitors and personnel samplers will be performed using the 

appropriate method as is described in Attachment II. 

17 
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5. SAFETY CONSIDERATIONS DURING SAMPLING ACTIVITIES 

Versar personnel will strictly follow all of the safety procedures in 

effect at NCBC. All Versar field personnel will be equipped with hard 

hats, safety shoes, safety glasses, chemical goggles, long sleeve 

coveralls, and gloves. While sampling activities are being performed in 

exclusion areas, all personnel will be equipped with Level °C" personnel 

protection. Field team personnel will not smoke, consume food or carry 

any ignition sources while onsite except in areas designated suitable for 

such purposes. Field personnel will not operate any valves or switches, 

unless under the direct supervision of ENSCO or EG&G personnel or with 

clearly stated permission. All field team personnel will wear 

identification badges and carry identification cards at all times. 

18 
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Attachment I 

QUALITY ASSURANCE PROJECT PLAN (QAPP) 
VERIFICATION BURN SAMPLING OF ENSCO's MWP-2000 INCINERATOR 

DURING THE TREATMENT OF SOIL CONTAINING 
2, 3, 7, 8-TCDD AT NCBC GULFPORT, MS 

Prepared For: 

EG&G Idaho Inc. 
1955 Fremont Ave. 

Idaho Falls, Idaho 83415 

Prepared By: 
Versar, Inc. 

6850 Versar Center 
Springfield, Virginia 22151 

November 7, 1986 
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This Quality Assurance Project Plan for conducting an emission test 

of ENSCO's MWP-2000 incinerator at NCBC in Gulfport, MS has been reviewed 

and approved by: 

Darrell B. Derrington, Jr., P.E. 

Versar Program Manager 

Art Jung 

Versar Quality Assurance Officer 

Captain Terry Stoddart 

USAF Program Officer 

Harry Williams 

EG&G Program Manager 

This QAPP has been prepared based on the guidelines contained in 

Interim Guidelines And Specifications For Preparing Quality Assurance  

Project Plans, P883-170514, and as such, contains all sixteen elements 

which should be included in an EPA approved QAPP. 
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1.0 PROJECT DESCRIPTION 

This Quality Assurance Project Plan (QAPP) presents, in specific 

terms, the policies, organization, objectives, functional activities and 

specific quality assurance (QA) and quality control (QC) activities which 

will be used to achieve data quality for this sampling project. The 

objective of this project is to collect samples during the operation of 

ENSCO's MWP-2000 incinerator while it is processing soil which contains 

2,3,7,8-TCDD, and other chlorinated organics as well, at the Naval 

Construction Battalion Center (NCBC) in Gulfport, MS. The samples, which 

will be obtained by Versar, Inc., will be sent to an independent 

laboratory for final analysis. The QA/QC activities associated with the 

analytical portion of this program are contained in the Verification Burn 

Plan and are not addressed in this QAPP. 

The United States Air Force (USAF) intends to restore the site at 

NCBC, which was previously used to store Herbicide Orange, to beneficial 

use through the research and test evaluation of a thermal technology. As 

a result of storing Herbicide Orange on the site, the soil has become 

contaminated with 2,3,7,8-TCDD, and other chlorinated organics, which 

were contained in the Herbicide Orange. The site clean up focuses on the 

use of a mobile rotary kiln which will thermally destroy all organics in 

the soil during treatment. Before the Air Force can perform the R&D 

permitted activity, the rotary kiln must be tested and sampled during 

actual operation. The sampling during this test, which is referred to as 

the Verification Burn, is the primary focus of this QAPP. 
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The technology to be sampled is ENSCO's MWP-2000 (Mobile Waite 

Processor) incinerator which has been set-up onsite at NCBC. This 

activity is under a RD&D permit from Region IV EPA. Because this 

incinerator has previously demonstrated an ability to destroy similar 

wastes (i.e., heavily chlorinated organic compounds in soil), the 

Verification Burn is not intended to establish a Destruction and Removal 

Efficiency (ORE), but to verify that the unit is properly operating. In 

addition, the NCBC soil has a relatively low concentration of TODD (i.e., 

the highest onsite value of TCDD is 948 ppb) which would make - ORE testing 

very difficult. The ORE test burn was performed at 75 percent of 

designed capacity (3 tons per hour). As part of the RD&D activity, a 

total of five different tests will be performed on the incinerator to 

establish the most efficient operation. During each test the samples 

summarized in Table 1-1 will be obtained. The Verification Burn will 

consist of five separate tests which will be performed during the week of 

November 17, 1986. The first test will be conducted at a soil feed rate 

of 3 tons per hour. Tests two and three will be conducted at a soil feed 

rate of 4 tons per hour and the final two tests will be conducted at a 

soil feed rate of 5 tons per hour. Approximately three to five days will 

be required to complete all tests. 

To insure that the incinerator is not experiencing any transient 

operation, sampling during the Verification Burn will not begin until 

steady state operation has been established which is defined in the 

Verification Burn Plan. It is anticipated that approximately five hours 
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Table 1-1. Sampling of ENSCO's MWP-2000 Incinerator 

NO. 
	Total no. 

of 
	

samples for 

Sample 
	

Sampling method 
	

Analysis parameters 
	

runs 
	

analysis 

A. Operating 
	

Record plant instrument 
	

Feedrate: incinerator 
	

5 

parameters 
	

readings as per 
	

temperature: 

Verification Burn Plan 
	

incinerator pressure 

8. Feedstock 

soil 

C. Treated 

soil 

Grab samples taken every 

1/2 hr over a 3-hr period. 

Each sample split to 

obtain individual grab 

and composite 

Grab samples taken every 

1/2 hr over a 3-hr period. 

Each sample split to 

obtain individual grab 

and composite 

Dioxin. etc. as per 

Verification Burn Plan 

Dioxin. etc. as per 

verification Burn Plan 

5 35 

35 

D. Stack gas 
	

Continuous monitoring 
	

CO2. CO. 02. 	 5 
	

15 

over 3-hr period (ORSAT 
	

total HC 

verification at least 

3 times for each test) 

 

Modified Method 5 

Volatile Organic Sampling 

Train (VOST) 

Dioxin. etc. as per 

verification Burn Plan 

Dioxin. etc. as per 

verification Burn Plan 

5 

301  

152 

E. Boiler 

blowdown 

Grab samples taken 3 times 

during 3-hr test period 

and composited into one 

sample 

As per Verification 

Burn Plan 
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Table 1-1. (Continued) 

No. 	Total no. 

of 
	

samples for 

Sample 
	

Sampling method 
	

Analysis parameters 
	

runs 
	

analysis 

F. Neutralization 
	

Grab samples taken 3 times As per Verification 

tank 
	

during 3-hr test period 
	

Burn Plan 

and composited into one 

sample 

G. Blank 
	

Grab sample from water 
	

As per Verification 
	

1 

tap 
	

Burn Plan 

Reagent blanks (reagents 
	

Not to be analyzed 
	

9 

used in stack gas testing) unless required 

1For each mm5 train, the following samples will be obtained: 1) Filter, 2) XAO module. 3) Probe 

rinse. 4) Back half/coil rinse. 5) Condensate and 6) Impinger Solution. 

2For each VOST, the following samples will be obtained: 1) Tenax 01, 2) Condensate and 

3) Tenax/Charcoal *2. 
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of operation will be required to reach steady state operation at a soil 

feed rate of three tons per hour. Less time may be needed at higher soil 

feed rates since the incinerator will not have to be brought up to 

temperature from a cold start condition. 

The sections that follow contain all of the information required in a 

QAPP as dictated by Interim Guidelines and Specifications for Preparing 

Quality Assurance Project Plans. As noted previously, this QAPP 

addresses the elements associated with sampling of ENSCO's incinerator. 

The detail for the QAPP with regard to analysis is contained in the 

Verification Burn Plan. 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

This project will be performed by the Environmental Operations and 

Technical Operations Groups of Versar Inc. Versar will provide overall 

sampling project management, sampling, and various site support 

services. Program management will originate within Versar's 

Environmental Operations, sampling support will come from Versar's 

Technical Operations. A corporate organization chart is shown in 

Figure 2-1. 

The project organization chart is shown in Figure 2-2. Mrs. Gayaneh 

Contos, Vice-President of Environmental Operations, will have overall 

corporate responsibility for the project. She will have the authority to 

delegate resources needed for quick-response tasks and will also monitor 

the financial status of the project. Mr. Arthur Jung, Versar's Corporate 

Quality Assurance Officer, will provide QA/QC guidance for work performed 

under this project. 

The Versar Project Manager is Mr. Darrell B. Derrington, Jr , a 

Senior Environmental Engineer with experience in program management, and 

direct experience in dioxin-related work. Mr. Derrington reports 

directly to Mrs. Contos. He will have day-to-day project responsibility 

and will interact directly with EG&G. 

As Quality Assurance Officer, Mr. Jung's responsibilities will 

include: 

• Assure management that the facilities, equipment, personnel, 
methods, records, and controls are consistent with project 
objectives/requirements. 
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• Assure that all QA policies and procedures are available and 
understood. 

• Conduct or supervise audits. 

• Summarize audit results. 

• Request corrective action by way of reports to management. 

Mr. Eric Juergens will be the Field Sampling Quality Control 

Coordinator and will be responsible for: 

• Examining data books, calibration and field records, forms, and 
any other hard copy information. 

• Document deviations from all sampling protocols (dioxin, 
particulate/HCI, gaseous monitoring, ash). 

• Report audit findings to the QAM. 

Mr. Dave Basko will serve as the Field Sampling Task Leader and 

perform the following functions: 

• Be responsible for staff training and documentation. 

• Enforce equipment calibration and maintenance procedures. 

• Take corrective action for any problems and communicate action in 
writing to the QAM, and QCC, the Project Leader, and department 
management. 

• Be responsible for sample traceability. 

• Be responsible for document control. 

• Be responsible for sample data traceability. 

• Ensure that all deviations from protocol are documented and 
reported to the Project Leader. 

• Ensure that all data transferred to the Project Leader is complete 
and in the proper format. 
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3.0 QUALITY ASSURANCE OBJECTIVES 

The quality assurance objectives for this project will be to provide 

reliable sample data for documenting 2, 3, 7, 8—TCDD (hereafter referred 

to as dioxin), and other chlorinated organic compounds as specified in 

the Verification Burn Plan, in the feedstock soil, treated soil, boiler 

water blowdown, neutralization tank water and stack gases for ENSCO's 

incinerator while processing soil at NCBC. Specific objectives for 

pi-eciSion, accuracy and completeness, as only applicable to sampling 

activities, are presented in Table 3-1. Quality assurance objectives 

applicable to the analysis of samples collected at NCBC will be presented 

in the Verification Burn Plan. The overall goal for the sample 

acquisition process is that 90 percent of all quality_ assurance 

measurements for precision and accuracy meet the QA objectives. 

	

3.1 	Precision  

Precision will be assessed according to the specific procedures 

established in Section 12. Precision will be measured as range percents 

for small (n g 8) sample sets and as a percent relative standard 

deviation for large (n > 8) sample sets. 

	

3.2 	Accuracy  

Accuracy will be assessed according to the specific procedures 

established in Section 12. 

	

3.3 	Completeness  

As indicated in Table 3-1, all sample data collected will be 

recoverable and verifiable from the data records. As each test is being 
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Table 3-1. Summary of Quality Assurance Objectives1  

Precision2  

Measurement 	(range percent: 

parameter 	 percent ROS) 

Accuracy3  

(percent) 

Completeness 

(percent)  

1. Gas meter volume4  - ± 8 100 

2. Stack temperature sensor4  + 	1.5 100 

3. HC15  - 100 

4. CO. 	CO2. 	02  5  10 10 90 

5. Total hydrocarbons5  10 10 90 

1 Specific quality assurance objectives are contained in the Verification Burn Plan. 

2Procedures for assessing precision are presented in Section 12.1. 

2Procedures for assessing accuracy are presented in Section 12.2. 

40uality Assurance Handbook f.or Air Pollution Measurement Systems; Volume III. 

Stationary Source Specific Methods. US EPA ORO. Janary 1984. 

SProtocol as per Section 6. 
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performed, sampling activities will be monitored to insure that all 

essential data is collected. If necessary, test runs will be repeated to 

collect required data that may have not been collected in normal sampling 

routines. 

3.4 	Representiveness  

3.4.1 	Feedstock Soil and Treated Soil Samples 

It is estimated that approximately three hours will be required to 

complete each verification burn test. To obtain representative samples 

of the feedstock and treated soil during this time period, each will be 

sampled at one-half hour intervals. Sampling of feedstock soil will 

begin 25, 20 and 15 minutes before the test when the soil feed flow rate 

is 3, 4, and 5 tons per hour, respectively. Sampling will continue for 

three hours. Each one-half hour increment samples of feedstock and 

treated soil will be split into two aliquots, one retained as a discrete 

incremental sample and the other combined to prepare a separate composite 

of the feedstock and treated soil. Starting feedstock soil sampling 

before the actual test begins is intended to take into the account the 

residence time of the soil in the feed hopper system (which is a function 

of soil feed rate). 

Because the residence time of the soil in the rotary kiln is 60, 50 

and 40 minutes at soil feed rates of 3, 4, and 5 tons per hour 

respectively, sampling of treated soil will be delayed a similar amount 

of time after initiation of each test. 
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Residence times for soil in the feed hopper and kiln will be verified 

in clean soil tests prior to the Verification Burn. If adjustments are 

needed, they will be made accordingly. 

	

3.4.2 	Neutralization Tank Water and Boiler Blowdown Samples 

Equal volume grab samples of neutralization tank and boiler blowdown 

water will be obtained and composited for each test. Each will be 

sampled three times during the three hour test period at equal time 

intervals. Each grab sample will be taken directly from a sample tap 

located on the respective tanks. Before obtaining each sample, the 

sample tap will be flushed of any potentially stagnate liquid. 

	

3.4.3 	Stack Emissions 

To obtain a representative sample, the particulate and gaseous stack 

emissions will be collected using a sampling probe (attached to a 

modified method 5 sampling train) which will traverse the stack according 

to procedures established in Reference Method 2. Isokinetic sampling 

will be established by sampling at flow rates equal to the stack gas 

velocity along specific points inside the stack in two dimensions, 90° 

apart. The total stack sampling time will be 60 minutes which will 

require about three hours to perform. 

Gases or vapor phase constituents in the flue gas are assumed to be 

homogeneously distributed in the stack and not stratified and therefore 

may be representatively collected from a single point in the stack. 

Gases (CO, 002, 02) will be monitored continuously during each test 
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run and samples for the analysis of vapor phase constituents (VOST) will 

be collected alongside each 

3.5 	Comparability  

All sample data will be 

Measurement  

Gas volumes 
Gaseous constituents 
Total hydrocarbons 
Stack temperature 

' Stack velocity 
Stack flow 

modified method 5 run. 

presented in comparable units as follows: 

Units 

dry standard cubic meter (dscm) 
weight percent 
ppm as propane 
average °F 
average ft/sec at stack exit 
average dscm/minute 
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4.0 SAMPLING PROCEDURES 

4.1 	Incinerator Operating Parameters  

All pertinent incinerator operating parameters will be recorded by 

ENSCO and EG&G as is outlined in the Verification Burn Plan. 

4.2 	Feedstock Soil  

Grab samples of feedstock soil will be obtained from the soil 

conveyer using clean sample spoons. Each grab sample will be placed in a 

clean aluminum tray, homogenized and split to make 2 aliquots. One 

aliquot will be bottled as an individual grab sample. The other aliquot 

will be mixed with other equal-volume grab aliquots to form a composite 

aliquots for each test. 

4.3 	Treated Soil  

Grab samples of treated soil will be obtained by inserting a clean 

one inch diameter pipe into the soil stream at the end of the kiln. A 

partial vacuum from a small pump will be used to fill the pipe with soil 

which will then be placed in a clean metal tray for cooling. After the 

soil has cooled, samples will be split and maintained in the same manner 

as the feedstock soil. 

4.4 	Stack Gas  

4.4.1 	Continuous Monitoring 

Stack effluent gases (CO, CO2, and 02) will be continuously 

monitored during each 3-hour test period using ENSCO's on-line 

instrumentation as is described in the Verification Burn Plan. To verify 

proper operation of ENSCO's gas monitoring equipment, Versar will perform 
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discrete tests at the stack using an ORSAT-type apparatus to determine 

CO, CO
2 

and 0
2 
flue gas concentrations. These data points will then 

be correlated to ENSCO's continuous readings. During each 3 hour test 

period, a total of 3 discrete analyses will be performed. Continuous 

monitoring for total hydrocarbons will also be performed over the three 

hour test period. 

4.4.2 	Modified Method 5 and VOST 

During each test a MM5 and VOST sampling train will be used to sample 

for potential Principal Organic Hazardous Constituents (POHC's) and 

Products of Incomplete Combustion (PIC's). The MM5 and VOST sampling 

trains will be identical for each test and their configurations are shown 

in Figures 4-1 and 4-2 for MM5 and VOST respectively. 

The MM5 sampling trains and their operation will be in accordance 

with MMA's procedures (reference 5). An alkaline solution (KOH) will be 

used in the second impinger to trap acid vapors and to quantify for HC1. 

One of the requirements of the method is that no grease be used for 

sealing joints in the train. Vitoria 0-rings will be used to seal ail 

joints prior to and including the first impinger. 

The sampling location and the number of traverse points for MM5 

sampling will be determined after the presurvey according to procedures 

established in EPA Reference Method 1 (40 CFR 60, Appendix A). Assuming 

that the stack diameter is 36 inches and the sampling ports are less than 

eight stack diameters downstream of any flow disturbance; eight sampling 

point locations will be established on two perpendicular stack cross 

sections. Stack gas moisture and velocity will be determined concurrent 
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with the MM5 sampling using the procedures established in EPA reference 

Method 4 (40 CRF 60, Appendix A). Stack gas molecular weight will be 

determined concurrently with the MM5 sampling using procedures 

established in Reference Method 3 (40 CFR 60, Appendix A). 

The VOST sampling train basically consists of a system designed to 

draw sample gas at a flow rate of 1 liter/minute through two traps in 

series for a period of one hour. The first trap will contain Tenax and 

is preceeded by a gas cooler/condenser which is followed by an impinger 

for condensate collection. The second trap contains a section of Tenax 

and a section of charcoal just downsteam of the impinger. The purpose of 

the second trap is to collect very volatile POHC's (e.g., vinyl chloride) 

which will break through a Tenax trap. 

4.4.3 	Sample Preservation and Transport 

Feedstock and treated soil samples will be bottled in appropriate 

containers and packaged in DOT approved containers for shipment. All 

aqueous samples and samples from MM5 sampling will be properly bottled 

and packed in ice inside of coolers for shipment. Samples from VOST 

activities will be properly bottled and placed in coolers with dry ice 

for shipment. All shipping will strictly adhere to DOT approved 

procedures. 

541 



Section No.: 	5.0 
Revision No.: 	0 
Date: 	11/7/86 
Page: 	1 of 5 

5.0 SAMPLE CUSTODY 

Labelling and identification of all samples collected will be done 

using Versar's three part label which is shown in Figure 5-1. Both upper 

portions and the single lower portion have pre-printed numbers that 

become the field sample number. The upper portions will be completed and 

affixed to the sample bottle; the lower portion will be entered into the 

field notebook with pertinent information entered along side. All 

duplicate samples (or any number: of replicates) will have the same field 

sample numbers assigned to corresponding parameters. In some case, this 

may require use of handwritten labels in addition to the pre-printed 

labels. The exception to replicate label numbering will be in the case 

of "blind" duplicates for QA/QC purposes; each sample will then be 

labeled and documented separately. 

Sample custody will begin, in all cases, at the time of sample 

collection by placing the sample into an iced cooler, or appropriate 

container, in the possession of the designated field sample custodian. A 

line item on the field chain of custody form (Figure 5-2) will 

immediately be filled out and initialed by the field sample custodian. 

The following procedures will be followed when completing the chain of 

custody form: 

PROJECT NO. 	Enter the complete project number; enter the analytical 
subtask number (usually an odd number) not the sampling 

. subtask number. 

PROJECT NAME 	Enter the project name as it is listed on the Contract 
Status Summary Sheets distributed periodically throughout 
Versar. 
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Figure 5-1. Versar's Three Part Sample Label. 
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SAMPLERS Enter signature and print name of person or 
person(s) who participated in the collection of the 
samples listed, and who should be contacted should 
questions. arise during sample log-in. If the field 
sample custodian is not listed as a sampler, receipt 
documentation should be indicated. 

 

FIELD SAMPLE NUMBER This box does not generally apply to MAD procedures 
and should be left blank. 

DATE 	 Enter date of sample collection. If sample is a 
composite indicate both start and finish date. 

TIME 	 Enter time of actual sample collection. If sample 
is acompostte indicate both start and finish time. 

COMP./GRAB 	 Indicate by a check the type of sample. 

STATION LOCATION 	Enter a description of location as well as any 
location code that had been assigned. 

NUMBER OF CONTAINERS Enter the actual number of sample bottles to be 
submitted to the laboratory. 

PARAMETERS List parameters to be analyzed; if abbreviations, or 
parameter categories (e.g., ICP metals) are used 
further details must be given when logging in 
samples. 

For each line entry indicate the last two digits in 
the sample number. Enter first three sample number 
digits in remarks section as shown in Figure 5-2. 

 

INDUSTRIAL HYGIENE 	Circle the appropriate box to indicate type of 
SAMPLE 	 sample. 

Upon completion of all line items, or upon sample pick-up, the 

custodian will sign, date and list time, and will confirm completeness of 

all descriptive information contained on the form. Each individual who 

subsequently assumes responsibility for the sample will sign the chain of 

custody form and the reason for assuming custody. The field chain of 
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custody form terminates upon laboratory receipt of samples. The field 

sample custodian should obtain the pink copy of the chain of custody form 

for program files. 
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SECTION 6.0 

CALIBRATION PROCEDURES AND FREQUENCY 

6.1 	Sampling Equipment  

6.1.1 	Modified Method 5 Equipment 

Table 6-1 summarizes the sampling apparatus to be calibrated, the 

acceptance criteria, the method, and the frequency of calibration. 

Prior to the test the gas metering device is calibrated against a 

positive displacement wet test meter. The calibration factor is 

rechecked after the test. 

Temperature sensors are calibrated against an ASTM mercury-in-glass 

thermometer, and/or are calibrated in an ice bath and a boiling water 

bath. 

The aneroid barometer is checked against a mercury column barometer. 

The pitot tubes are constructed according to the design criteria of 

Reference Method 2. In addition, the S-type pitot tubes are calibrated 

against a standard pitot tube in a wind tunnel, if the specified design 

criteria are not met. 

6.1.2 	VOST Equipment 

Prior to the test the gas metering device is calibrated against a 

positive displacement wet test meter. The calibration factor is 

rechecked after the test. 

6.1.3 	Continuous Monitors 

The calibration criteria for ENSCO's continuous gas monitoring 

equipment is contained in the Verification Burn Plan. 
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Table 6-1. Calibration of Sampling Apparatus 

Reference 
	

Calibration 	Reference 

Parameter 
	

Calibration technique 	standard 
	

Acceptance limit 
	

frequency 	procedure 

I. Probe nozzle 
	

Measure diameter to 	Micrometer 
	

Mean of three measure- 	Prior to test 	RM5a  

	

nearest 0.001 in. 	 ments; difference 

between high and low 

1 0.1 

Prior to test 

Prior to test 	11M5 

Prior to test 	RM5 

Prior to test 

Prior to test 	RM5 

Prior to test 	RM5 

Prior to test 	RM2 

2. Gas meter volume 	Compare to wet test 	Net test meter 	Record calibration 

factor 

3. Gas meter tempera- 	Compare to mercury-in- ASTM Thermometer I5°F 

lure 	 glass thermometer 

4. Stack temperature 	Compare to mercury-in- ASTM Thermometer 	1.5% 

sensor 	 glass thermometer 

5. Final impinger tem- Compare to mercury-in- ASTM. Thermomeler 15°F 

perature sensor 	glass thermometer 

6. Filter temperature 	Compare to mercury-in- ASTM Thermometer 	5°F 

sensor 	 glass thermometer 

7. Aneroid barometer 	Compare to mercury 	Mercury column 	2.5 

barometer 	 barometer 

8. S-type pitot tube 	Design/wind tunnel 	Design/standard 	Meets 11M2 criteria 

pitot 

,aQuality Assurance Handbook for Air Pollution Measurement Systems. Volume Ill: Stationary Source Specific Methods. 
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SECTION 7.0 

ANALYTICAL PROCEDURES 

Analysis of all samples collected will be as specified in EG&G's RFP 

(see Attachment II) for analytical services. 
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SECTION 8.0 

DATA REDUCTION, VALIDATION AND REPORTING 

	

8.1 	Data Reduction  

Versar will summarize all intermediate calculations and values used 

in obtaining all samples in a report which will be given to EG&G. EG&G 

will be responsible for all data reduction, validation and reporting of 

analytical results as is described in the Verification Burn Plan. 

All:continuous monitoring data, including calibrations, will be 

recorded on ENSCO's strip chart recorders. The data will also be logged 

directly into ENSCO's on-line computer. The computer records the 

readings on a hard disk as well as with a diskette backup. 

	

8.2 	Data Validation  

The criteria used to validate the integrity of the analytical results 

is contained in the Verification Burn Plan. 

The principal criteria that will be used to validate the integrity of 

the gaseous data emissions measured by the continuous monitors will be 

discrete analyses using ORSAT-type measurements which will be taken 

directly at the stack. These values will be correlated with the gaseous 

emissions readings and any discrepencies will be recorded. 

The principal criteria that will be used to validate the integrity of 

the stack field data which is essential to calculate emission levels 

(dioxin, particulate, HC1) will be the following: 

(1) Examination of all field data forms by the Quality Assurance 
Officer. 
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(2) Verification of calculations for one test run by an independent, 
second reviewer. 

(3) Reporting of all associated blank, standards and calibration 
data along with reported results. 

8.3 	Data Reporting 

Versar will submit all required sampling data to EG&G as is required 

for development of analytical results. The following data, as needed, 

will be provided: 

(a) MM5 and VOST field data forms ,  

(b) MM5 and VOST equipment calibration data 

(c) Calibration data of ENSCO's continuous gas monitoring system 
along with correlations at stack using ORSAT-type tests 

(A) QA summary report. 
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9.0 INTERNAL QUALITY CONTROL 

Table 9-1 summarizes the internal quality control checks which will 

be used during this study; the frequency of each control check is 

presented. The following paragraphs briefly explain the control checks. 

	

9.1 	Reagent Blanks  

Reagent blanks of acetone and hexane representing the probe rinsing 

media tested will be tested for solids. At least one method blank of 

benzene used for extraction of ash samples will be tested for dioxin. 

Since a field blank is used, reagent blanks of acetone, hexane, KOH 

XAD-2, TENAX, and filters will be retained and analyzed for dioxin only 

if a problem with a particular sample occurs. However, one filter from 

each lot and aliquot of XAD from each extracted batch will each be 

screened for contamination prior to use. 

	

9.2 	Field Blanks 

At least one field blank for the MM5 train and VOST will be provided 

for analysis. 

	

9.3 	Zero/Span Gases  

Certified (by manufacturer, +2% accuracy) cylinder gases will be 

utilized to zero and span ail continuous emissions monitors prior to the 

verification burn as is described in the Verification Burn Plan. 

	

9.4 	Calibration Standards  

The Orsat-type analyzer will be checked by measuring the oxygen 

content of ambient air. 
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Table 9-1. Summary of Internal Quality Control Checks 

Dioxin in 	Dioxin 	 Stack gaseous 

Quality Control Check 	feed water 	in stack 	Particulate 	Orsat 	Cl 	emissionsa 

1. Reagent blanks 

Acetone 
	 lb 

	
1 

Hexane 
	 lb 

	
1 

Benzene (method blank) 
	 lb 

KAO -2 
	

2c  

Tenay 

Filter 
	

2c  

KOH 

2. Field blanks 

- Probable wash 1 

- Particulate filter 1 

- XAD-2 1 

- Condenser 1 

- Impinger 1 

VOST 

- Probable wash 

- Tenay 1 

- Condenser 1 

- Tenax/Charcoal 1 

3. Background Sample 	 1 	 1 

4. Zero/span gases 

5. Calibration standard 

6. Replicate(duplicate runs) 	 2d 

6. spikesb 	 as required 

Before tests 

3 per min 	1 per compound 

aCO. CO2. 02. THC by continuous monitor. 
bRetalned for analysis. if necessary. 

cOne blank screened prior to test: one blank taken in field and retained for analysis, if necessary. 

dRepticates obtained during soil feed rates of 4 and 5 tons per hour. 

bAnalytical requirement specified in the Verification Burn Plan. 
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For the continuous gas monitor, instrument calibration will be 

checked using the ORSAT-type analyzer at the stack. 

9.5 	Replicates  

Replicate stack gas emission samples will be obtained when the 

incinerator is operating at soil field rates of four and five tons per 

hour (i.e., tests 2 and 3 at 4tph; and 4 and 5 at 5tph). 
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10.0 QUALITY ASSURANCE AUDITS 

	

10.1 	Field Programs System Audit  

After sampling is completed, the Field Programs QCC will inspect 

calibration and maintenance records, field data forms and records, and 

the calculation of results. EG&G will review actual laboratory practices 

during sample analysis. Deviations from protocol and all results of the 

audit will be reported to the QAM. Note that a systems audit during 

actual field sampling will not be conducted. 

	

10.2 	QAM Audits  

The QAM will verify that all applicable QA/QC procedures are 

followed, including (1) calibration and maintenance of equipment, (2) 

staff credentials and/or supervision, (3) documentation practices, (4).  

data traceability, and (5) sample and document controls. The QAM will 

also review QC data and WC inspections and audits. The results of all 

inspections and audits will be summarized and reported, along with any 

corrective action requests, to project and EG&G management. 
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11.0 PREVENTIVE MAINTENANCE 

Maintenance of the equipment for soil and water is limited to. 

inspection and cleaning prior to each use. Other sampling equipment is 

checked prior to each use with appropriate check standards; equipment 

which is found to be defective is repaired or replaced immediately. 

To minimize any potential sampling delays associated with stack gas 

testing, Versar will use five separate sets of MMS and VOST glassware, 

plus a redundant train for each which can be used to replace broken 

parts. In addition, two monorails will be used to expedite changing the 

probe from one side of the stack to the other. 
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12. SPECIFIC ASSESSMENT PROCEDURES 

12.1 	Precision  

For data sets with a small number of points (24  n g 8), the 

estimate of precision will be expressed as range percent (R%): 

R% 
C1 - C2 

x 100 	 (12-1) 

 

where: 	C1 . highest value determined 

C2 	lowest value determined 

. mean value of the set 

and 

C. 

n 
(12-2) 

where: 	C1 = ith determination 

n . number of determinations 

For one or two values below the detection limit (EL): 

BOL 	OL/2; where DL 	detection limit. 

For large data sets (n > 8), the estimate of precision will be 

expressed as percent relative standard deviation (%RSO): 

I (Ci-Z)2  

SD= i 1  

 

(12-3) 

n-1 

7.RSD . 	100% x SD 

 

(12-4) 

  

C 
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The following paragraphs briefly describe how precision will be 

determined for each measurement parameter. 

	

12.1.1 	Dioxin in Feedstock Soil 

For each feedstock soil sample set analyzed in duplicate or 

triplicate, the precision (RX) for each analyte will be calculated using 

EQ. 12-1. Then, for each analyte, the arithmetic mean of all the 

precision values of the individual sample sets will be calculated and 

reported as the overall precision. Three sample :sets should be available 

for calculating precision. Since this assessment involves the use of 

chemical analysis data and not exclusively field sampling measurements, 

details will be provided in the Verification Burn Plan. 

	

12.1.2 	Dioxin in Treated Soil 

Same as 12.1.1 

	

12.1.3 	Dioxin in Stack Emissions 

The actual MM5 and VOST field samples will not be analyzed in 

replicate. However, during this study sorbent media (XAD and Tenax) 

blanks and filter blanks will be spiked with dioxin and internal 

standards (surrogate) and then analyzed. The results from the dioxin 

analysis of these spiked samples will be used to estimate precision for 

the determination of dioxin in stack emissions. The precision estimate 

will be calculated using Eqs. 12-1 and 12-2. Two spiked filter 

measurements and two spiked sorbent measurements will be available to 

calculate precision. 
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12.1.4 	Gaseous Emissions (CO, CO
2' 
0
2' 

SO,  NO
x' 

THC) 

For each instrument, an estimate of precision will be calculated from 

the high span measurements. All values of the span gas measured before, 

during, and after each run over the entire period will be used to 

calculate precision. Equations 12-3 and 12-4 will be used for 

calculating the precision; a minimum of 12 measurement values for each 

monitor are expected. 

12.2 	Accuracy 

Accuracy will be determined from the performance samples (i.e., 

standards supplied as blind audits by the QCC and the independent 

laboratory) as percent accuracy (A%). Accuracy will be determined as 

percent recovery (R%) Of native analytes from samples spiked with native 

analytes prior to sample preparation. The formulas are given below. 

For performance samples 

Amount found 	100 
True value i 

(12-5) 

For samples spiked with native analyte 

(12-6) 

Amount found - native amount prior to spiking x 100 
Amount spiked 

12.2.1 	Method for Dioxin 

The accuracy of the instrumental procedure will be estimated from the 

performance samples supplied by EG&G. Accuracy will be calculated 

according to Eq. 12-5. At least one performance sample will be 

analyzed. Since this control measure involves chemical analysis data and 
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not the field sampling procedures, additional detail may be found in the 

Verification Burn Plan. 

	

12.2.2 	Dioxin in Feedstock Soil 

Overall accuracy of the contractor's analytical procedures for 

determining dioxin in ash samples will be assessed by performance on a 

feedstock soil audit sample provided by an independent laboratory. The 

performance sample will be analyzed at least once and accuracy will be 

calculated using Eq. 12-5. 

	

12.2.3 	Dioxin in Treated Soil 

Same as 12.2.2. 

	

12.2.4 	Dioxin in Stack Emissions 

Accuracy will be assessed as percent recovery of native analyte 

spiked onto the sorbent media (XAD, Tenax) and filters. The estimate of 

accuracy will be calculated according to Eq. 12-6. At least two sorbent 

resin modules and at least two filters will be spiked in this manner. 

	

12.2.5 	Particulate, Cl-  in Stack Emissions 

Accuracy will not be assessed. 

	

12.2.6 	Gaseous Emissions (CO, CO
2' 

0
2' 

SO
2' 

NO
x' 

THC) 

For each instrument, accuracy will be determined from measurement of 

the zero, mid, and high span cylinder gases. All measured values of the 

zero, mid-level, and high-level span gas will be used to calculate 

instrument accuracy according to Eq. 12-5. A minimum of 24 measurement 

values for each monitor• are expected. 
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13.0 CORRECTIVE ACTION 

Whoever observes sampling data problems will immediately notify the 

Task Leader. If the Task Leader discovers or is notified of sampling 

data problems, he will decide on the severity of the problem and take the 

appropriate action: 

• Minimal data loss: The problem/corrective action taken will be 
documented; no further action is necessary. 

• Moderate data loss: A problem memo will be prepared and sent to 
the QCC, and QAM, the Project Leader; a collective decision on 
the appropriate action will then be made. 

• Severe data loss: A problem memo shall be prepared and sent to 
the ()CC, the Project Leader, EG&G, and the QAM. The USAF 
Project Manager will be consulted before a collective decision 
on the appropriate action is-made.. 

* The Task Leader implements the corrective action, documents the 

problem and action taken, then prepares and sends a problem/action-taken 

memo to the QCC, and QAM, the Project Leader, and EG&G. 

If, in any case, sampling data is last, the Task Leader will 

investigate the problem, then perform one or more of the following 

actions: 

• If the problem is limited in scope, the problem/action-taken is 
documented, the Task Leader then prepares and send a problem/ 
action-taken memo to the QAM, the Project Leader, and EG&G. 

• If a large quantity of data are affected, the problem/action-
taken memo to the QAM, the Project Leader, EG&G, and the USAF 
Project Officer. 

In general, if QA problems are encountered, The Task Leader shall 

identify technical problems and: 
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• Prepare and send a problem memo to the QAM, the Project Leader, 
and EG&G; if the problems are significant, the action is 
determined collectively. 

• The action taken is documented. 
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

The QAM, in cooperation with the Project Leader, Analytical Task 

Leader, and Field Sampling Task Leader will identify critical areas of 

the project which will be subject to inspection; the inspection will 

include a review, where applicable, of: 

• Staff qualifications 

• Sampling equipment calibration and maintenance records 

• Performance :audits 

• Systems audits 

• Sample control 

• Document-control 

• Sampling data entry, including error handling, corrections, and.  
additions 

• Sampling data traceability and completeness 

• Sampling data calculation and validation 

• Internal QC data 

• External QA data 

• Assessment of sampling data accuracy, precision, and completeness. 

The results of inspections/audits will be reported by the QAM to the 

Project Leader and EG&G management; summaries will be included in the 

final report. 
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INa 
Idaho National Engineering Laboratory 

October 15, 1986 

To: Attached List 

REQUEST FOR PROPOSAL NO. C86-131150 FOR CHEMICAL ANALYSES OF VERIFICATION 
SAMPLES FROM SOIL INCINERATION — RS-116-86 

This is a- Request for Proposal for analyses of soil, gas, and water 
samples involved with the incineration of 
2,3,7,8—tetrachlorodibenzo—para—dioxin (TCDD) contaminated soil. A 
detailed description of the work to be provided is contained in Attachment 
1, Scope of Work. 

Samples are tentatively scheduled to be available for analyses 
November 19, 1986, through November 24, 1986. 

The following mandatory requirements must be met by a proposer to be 
considered responsive to this Request for Proposal. If a proposer cannot 
meet the mandatory requirements or does not address each mandatory 
requirement, the proposal will be considered unacceptable and will not be 
evaluated further. You are requested to submit adequate information 
demonstrating that you meet these mandatory requirements. 

1. The response must include a summary of the proposer's past experience 
in analyses (as identified in Attachment A to the Scope of Work) of 
soil, gas, and water samples resulting from thermal treatment of 
soil. Demonstrate past experience to show rapid turnaround of at 
least four weeks (receipt of final results). 

2. At least one reference of a previous similar project must be 
provided. The reference should include the name of the project 
officer, telephone number, and a general statement of analyses 
performed. 

3. The response must include the resumes of personnel who are experienced 
in analyses as cited in Item 1, above. 

EGRG Idaho, Inc. P.O. Box 1625 Idaho FaIIs, ID 83415 
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4. The response should indicate that the proposer is experienced in 
analyses utilizing high resolution GC/MS equipment and that such 
equipment is available for performance of the dioxin/furan analyses. 

5. The response must describe the facilities and instrumentation that 
will be used for the required analyses. The response must include a 
contingency plan to be utilized if instrumentation failure occurs. 

6. The response must indicate that the proposer has the capability to 
start analyses of samples November 19, 1986, meet the turnaround time 
of analyses as required, and complete the final report by December 24, 
1986, as delineated in the attached Scope of Work. The anticipated 
period of performance will be from November 7, 1986, through 
December 24, 1986. 

This procurement will be awarded to the most responsive, responsible 
proposer who meets the mandatory requirements noted above and submits the 
lowest price on the enclosed pricing schedule (Attachment 2). 

It is anticipated that the work will be performed under a 
fixed-price-per-unit subcontract. A blank copy of a standard fixed-price 
subcontract used by EG&G Idaho is attached for your review 
(Attachment 3). The terms and conditions found in STC-EG&G-183, "Standard 
Terms and Conditions for Purchase Orders and Subcontracts," Rev. 5-82, 
shall apply except for the following clauses and those which are 
self-deleting: 

Part I  
Clause 
Clause 
Clause 
Clause 
Clause 
Clause 
Clause 
Clause 
Clause 
Clause 
Clause 
Clause 

5 Changes 
6 Extras 
7 Variation in 
13 Warranties 
14 Delivery 
15 Consignment and 
16 Inspection 
18 Payments 
20 Engineering 
25 Classification 
37 Required Source 
41 Termination for 

Marking Instructions 

for Jewel Bearings 
Convenience 

Quantity 

and Operations Data Requirements 

Part II  
Clause 1 Progress Payments 
Clause 3 Warranty 
Clause 4 Manufacturing Schedules 
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Clause 7 Basis of Award 
Clause 8 Supplier Data Instructions and Documentation Submittals 
Clause 16 Patent Indemnity 

Article 10, Patent Rights, contained in the subcontract, will also be 
deleted. 

The following articles will be included in the resultant subcontract: 

Review and Approval of Procedures  

The action of Contractor in reviewing and/or approving Subcontractor's 
analysis procedures and/or safety procedures shall not affect or 
relieve Subcontractor from such responsibility as Subcontractor 
otherwise has with respect to the adequacy or correctness of such 
analysis and/or safety procedures used by the Subcontractor in the 
performance of work under this subcontract. 

Key Personnel  

The Subcontractor agrees that personnel performing this Scope of Work 
will be those personnel for whom resumes were provided in the 
Subcontractor's proposal. Any changes to key personnel must be 
approved in advance by the Contractor. 

Incentive  

For delivery of the final report within three weeks after 
Subcontractor's receipt of the last set of samples, the Subcontractor 
will be paid an incentive of an additional ten percent of the cost of 
validated samples which are included in the final report. If a sample 
cannot be validated, there will be no incentive paid for that sample. 

Liquidated Damages  

The parties mutually agree that the expected actual damages to EG&G 
Idaho for failure to make delivery within 30 days after 
Subcontractor's receipt of the last set of samples will be $2,792.00 
per day. Therefore, liquidated damages of $2,792.00 per day will be 
deducted from the subcontract price, up to a maximum amount of 50 
percent of the total subcontract price, for failure to deliver the 
final report within 30 days after Subcontractor's receipt of the last 
set of samples. 

Your proposal should include a statement that such a subcontract would be 
acceptable, or specify any exceptions. 

In addition to your technical proposal, the following information must be 
provided: 
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Request for Proposal 
October 15, 1986 
RS-116-86 
Page 4 

1. A disclosure statement regarding Organizational Conflicts of Interest 
(see Standard Terms and Conditions, Part II, Clause 26). 

Failure to provide a disclosure statement may result in 
disqualification of your proposal. 

2. A completed Representations and Certifications form (see 
Attachment 4). 

Your proposal must be submitted to EG&G Idaho by October 30, 1986, 
addressed as follows: 

R. Simmons 
Subcontract Administrator 
EG&G Idaho, Inc. 
1955 Fremont Avenue 
P. O. Box 1625 
Idaho Falls, ID 83415 

Proposals shall be submitted as follows: 

1. Five copies of the mandatory requirements shall be submitted with all 
required data excluding price. 

2. Five copies of the price proposal shall be submitted on the enclosed 
pricing schedule in a sealed envelope plainly marked: 

"PRICE PROPOSAL — C86-131150" 

EG&G Idaho, Inc., reserves the right to reject a proposal that is not 
considered responsive to the Request for Proposal and to reject any and 
all proposals as the best interest of the Government may require. 

Proposers are advised that, although negotiations may follow receipt of 
proposals, award may be made without discussion on proposals received. 
Therefore, proposals should be submitted initially on the most favorable 
terms of price and completeness. 

Please advise EG&G Idaho if you do not intend to submit a proposal. 

If you have any questions pertaining to this Request for Proposal, contact 

me at (208) 526-1661. 

Very truly yours, 

 

km 

Attachments: 
As Stated 

Subcontract Administrator 
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Attachment 1 

SCOPE OF WORK 

FOR CHEMICAL ANALYSIS OF VERIFICATION 

SAMPLES FROM SOIL INCINERATION 



1.0 OBJECTIVE  

The objective of this work is: 

Analysis: The subcontractor shall analyze samples of soil, gas, and 

water involved with the incineration of 2,3,7,8—tetrachlorodibenzo—

para—dioxin (TCDD) contaminated soil. The samples will involve 

treated/untreated soil, stack gas, scrubber water, and boiler blowdown 

water. The analyses involved are presented in Attachment A. The 

compounds listed are under EPA review, but assessment is that changes to 

the list will be minimal. 

2.0 BACKGROUND 

From approximately 1965 to 1977, containers of Herbicide Orange were 

stored on an open—air site at the Naval Construction Battalion Center 

(NCBC) in Gulfport, Mississippi. During this time some of the herbicide 

leaked on the ground leaving TCDD, 2,4—D, & 2,4,5—T as contaminants in the 

soil. The soil is cement—stabilized sandy loam, established in the 

1940's. Over the years, small amounts of asphalt, road tar, and road mix 

(gravel soil) have been placed on the site. These placements are spotty 

(less than 10 percent surface area); however, the asphalt could 

potentially be an analytical interference. Therefore, extended cleanup 

procedures should be utilized. Some oyster shell and pea gravel are also 

present. 

High volume air samples will be taken during the course of the 

incineration program to determine if the operation is releasing 

dioxin—contaminated particulates into the air. 
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3.0 REQUIREMENTS  

3.1 Analytical Procedures  

The subcontractor shall perform analyses for all components 

listed in Attachment A according to the stated protocols. The intent of 

this task is to address not only regulatory requirements but also to 

provide data at the lowest detection level achievable while using 

recognized procedures. 

For dioxin/furan analysis, the subcontractor shall utilize 

SW846-8280 and the U.S. EPA Contract Laboratory Program (CLP) IFB dioxin 

procedure to the extent possible. It is anticipated that modifications to 

the CLP procedure will be necessary, primarily in the extraction portion 

of the procedure. It is also anticipated that the concentrations of the 

spiking solutions and calibration solutions specified in the CLP procedure 

may have to be modified to more accurately reflect the analytical 

concentration range of interest. All quality assurance/quality control 

(QA/QC) measures specified in SW846 or the CLP procedure will be adhered 

to for all all analyses. Modifications to the procedures made to perform 

the requested analyses will be submitted to EG&G Idaho for comment and/or 

approval prior to implementation. 

3.2 Sample Types  

The following samples types will be submitted to the 

subcontractor for analysis. These samples will be obtained by a separate 

subcontractor. 

3.2.1 Soil Samples The subcontractor shall determine the amount 

of Attachment A compounds (if any) present in soil samples obtained by the 

field sampling team. These soil samples will consist of composite 

aliquots from soil handling equipment as obtained using EPA sampling 

protocol. The subcontractor will receive a minimum of ten (10) samples 

and a maximum of twenty (20) samples total which will include both treated 

and untreated soils. A detection limit of 0.01 ppb 2,3,7,8—TCDD is 

required, or as stated in Attachment A. It should be noted that a number 
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the gas chromotography column. All standards may be obtained from 

commercial sources. All standards will be verified for concentration 

using U.S. EPA and National Bureau of Standards reference standards. A 

list of all standards to be utilized and the results of the verification 

will be provided to EG&G Idaho. 

3.4 Turnaround Time 

Samples will be delivered to the subcontractor either by 

overnight express service or by EG&G Idaho personnel or their designees. 

It will be necessary to have rapid turnaround of analytical results. The 

samples will arrive over approximately seven days. In addition to meeting 

protocol requirements, the subcontractor will perform analyses and provide 

EG&G Idaho immediate results to facilitate review and validation. A final 

report, including a complete compilation of all data, will be provided to 

EG&G Idaho within 30 days of receiving the last sample. 

3.5 EG&G Idaho Representation in Laboratory 

Due to the rapid turnaround time required, the subcontractor will 

be required to allow an EG&G Idaho representative to review data in the 

subcontractor's laboratory. The data review procedure will not interfere 

with the analysis of the samples. 

3.6 Disposal of Samples 

Upon direction from EG&G Idaho and following submission of the 

final report, it will be the subcontractor's responsibility to dispose of 

any unused portions of samples. The disposal must conform to the 

appropriate Government regulations. 

3.7 Public Relations  

Neither the subcontractor nor any personnel in the employ of the 

subcontractor shall release any information concerning this project to the 

public or the media. All requests for information are to be directed to 
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the on—site EG&G Idaho representative. That representative will refer all 

requests to Mr. Peter Mygatt, Director, Office of External Affairs, 

DOE—ID. Mr. Mygatt will coordinate all releases with the USAF. 

4.0 QUALITY ASSURANCE/QUALITY CONTROL PLAN  

The subcontractor shall submit a Quality Assurance/Quality Control 

Plan which covers all the activities of this Scope of Work. The 

procedures to be followed for the chain of custody of all samples shall be 

clearly presented. The procedures in this QA/QC Plan, once approved by 

EG&G Idaho, shall be followed in the execution of this work. 

5.0 DELIVERABLES 

5.1 Final Report 

Th-e subcontractor shall provide to EG&G a final report 

summarizing the results of all the analyses including QA/QC samples. This 

final report will follow the CLP reporting format where possible and shall 

include the CLP required deliverables. The remaining data summation will 

be provided in tabulr form. The final report will be due 30 days after 

receiving the last set of samples. Data summaries should be provided in 

hard copy and also on floppy discs in dBASE III format. The hard copy 

should be unbound and suitable for reproduction. 

5.2 Interim Reports  

The subcontractor will not be required to prepare interim 

reports; however, as data is *available it is to be presented to the EG&G 

Idaho representative, who will provide daily reports via personal computer 

to EG&G Idaho project management. 



5.3 Laboratory Notebooks  

The subcontractor shall include, as an appendix to the final 

report, copies of the laboratory notebook pages pertaining to all aspects 

of this program. 

5.4 Presentation of Results  

The subcontractor will be present for presentation and discussion 

of the results to the U.S. Air Force, State officials, EPA Regional 

officials, and EPA—HQ. The subcontractor should assume a one—week effort 

for personnel to travel from Gulfport to Jackson, Mississippi; to Atlanta, 

Georgia; and to Washington, D. C. The subcontractor must include 

personnel knowledgeable in organics, metals, and dioxins/furans. 
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Attachment 1 
Modification No. 5 
Subcontract No. C88-131150 

DIOXINS/FURANS BY LOW RESOLUTION GC/MS 

Constituent  
Analytical 

Method 

Detection 
Limit 

Reference 	pg/kg (ppb)  

Antimony 
Arsenic 
Barium 
Benzidine([1,1 1 -biphenyl]-4,4' diamine) 
Benzo[a]anthracene (1,2 benzanthracene) 
Benzo[b]fluoranthene (2,3-benzofluoranthene) 
Benzo[a]pyrene (3,4-benzopyrene) 
Beryllium 
Bis(2-chloroethoxy)methane (ethane,[methylenebis 
(oxy)]bis[2-chloro-]) 

Bis(2-chloroisopropyl) ether (propane,2,2I- 
oxybis[2-chloro-]) 

Cadmium 
Chlorinated benzenes, N.O.S. 
1,2,4,5-Tetrachlorobenzene> 
1,2,3,5-Tetrachlorobenzene 

Chlorinated phenol, N.O.S. 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
'.,5-Dichlorophenol 
.3,4-Dichlorophenol 
2,3,4-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,3,4,5-Tetrachlorophenol 
2,3,4,6-Tetrachlorophenol 

Chromium (Total) 
Chromium (Hexavalent) 
Chrysene (1,2-benzphenanthrene) 
Copper 
Coal tars 
Creosote (creosote, wood)/  
Cresols (cresylic acid) (phenol, methyl-) 
Dibenz[a,h]anthracene (1,2,5,6-dibenzanthracene) 
3,3'-Dichlorobenzidine ([1,1'-bipheny1]-4,4'- 
diamine,3,3'-dichloro-) 

2,4-Dichlorophenoxyacetic acid (2,4-D), salts 
and esters (acetic acid,2,4-dichlorophenoxy- 
salts and esters) 

4,6-Dinitro-o-cresol and salts (phenol, 
2,4-dinitro-6-methyl-, and salts) 

2,4-Dinitrophenol (pheno1,2,4-dinitro) 
2,4-Dinitrotoluene (benzene,l-methy1-2,4- 
dinitro-) 

CLP 
CLP 
CLP 

SW 846/CLP 
8310 
8310 
8310 
CLP 

CLP 

CLP 
CLP 

SW 846/CLP 

CLP 
SW 846/CLP 
SW 846/CLP 
SW 846/CLP 
SW 846/CLP 

CLP 
CLP 

SW 846/CLP 
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ge 2 	
DIOXINS/FURANS BY LOW RESOLUTION GC/MS (continued) 

Detection 
Analytical Limit 

Constituent Method Reference lig/kg 	(ppb) 

2,6-Dinitrotoluene 	(benzene,l-methy1-2,6- 
dinitro-) CLP 2 330 

Fluoranthene 	(benzo[j,k]fluorene) 8310 3 2.0 
Hexachlorodibenzo-p-dioxins - 	8280 3 - 	0.1-0.3 
Hexachlorodibenzofurans 8280 3 0.1-0.3 
Hydroxydimethylarsine oxide 	(cacodylic acid) (As Arsenic) 
Indeno(1,2,3-cd)pyrene(1,10-1,2-phenylene) 
pyrene 8310 3 3.0 

Lead CLP 1 200 
Mercury CLP 1 20 
Nickel CLP 1 4,000 
4-Nitrophenol 	(phenol,4-nitro-) CLP 2 1,600 
N-Nitrosodimethylamine 	(dimethylnitrosamine) SW 846/CLP 4 330 
Pentachlorodibenzo-p-dioxins 8280 _ 3 0.1-0.3 
Pentachlorodibenzofurans 8280 3 0.1-0.3 
Dontachlorophenol  CLP 2 1,600 

dnol 	(benzene,hydroxy) CLP 2 330 
Aychlorinated biphenyl, 	N.O.S. CLP 2 100-210 

Selenium CLP 1 200 
Silver CLP 1 1,000 
2,3,7,8-Tetrachlorodibenzo-p-dioxin 	(TCDD) 
(Dibenzo-p-dioxin,2,3,7,8-tetrachloro- 
furan) 8280 3 0.1-0.3 

Tetrachlorodibenzo-p-dioxins 8280 3 0.1-0.3 
Tetrachlorodibenzofurans 8280 3 0.1-0.3 
Thallium CLP 1 200 
Toxaphene 	(camphene,octachloro-) CLP 2 210 
2,4,5-Trichlorophenoxyacetic acid 	(2,4,5-T) 
(Acetic acid,2,4,5-trichlorophenoxy-) 8150 3 2.0 

Vanadium CLP 1 2,000 
Zinc CLP 1 1,000 
pH 9040 3 Standard Units 
Cyanide 9010 3 500 
Sulfide 9030 3 200 
EP Toxicity Extraction 1310 3 - 
Corrosivity 	(as pH) 9040 3 Standard Units 
Total 	Cyanides 9010 3 10 
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REFERENCES  

(1) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for 
Multi-Media Multi-Concentration Metals and Inorganics", Statement of Work 7/87, 
WA-87-K026, U.S. EPA, Washington, D.C. 

(2) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for 
Multi-Media Multi-Concentration Organics, GC/MS Techniques", Statement of Work, 7/87, 
WA-87-K236, U.S. EPA, Washington, D.C. 

(3) U.S. Environmental Protection Agency (EPA), April 1984, "Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods", SW-846, Revised Second Edition. 

(4) These compounds are not a part of the CLP list. The method will include Reference 2 
protocol with modifications from Reference 3. 
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Attachment 2 
Modification No. 5 
Subcontract No. C86-131150 

DIOXINS/FURANS BY HIGH RESOLUTION GC/MS 

Constituent  
Analytical 

Method 

Detection 
Limit 

Reference 	vg/kg (ppb)  

Antimony 
Arsenic 
Barium 
Benzidine([1,1'-biphenyl]-4,4' diamine) 
Benzo[a]anthracene (1,2 benzanthracene) 
Benzo[b]fluoranthene (2,3-benzofluoranthene) 
Benzo[a]pyrene (3,4-benzopyrene) 
Beryllium 
Bis(2-chloroethoxy)methane (ethane,[methylenebis 
(oxy)]bis[2-chloro-]) 

Bis(2-chloroisopropyl) ether (propane,2,2I - 
oxybis[2-chloro-]) 

Cadmium 
Chlorinated benzenes, N.O.S. 
1,2,4,5-Tetrachlorobenzene 
1,2,3,5-Tetrachlorobenzene 

Chlorinated phenol, N.O.S. 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
',5-Dichlorophenol 
i,4-Dichlorophenol 
2,3,4-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,3,4,5-Tetrachlorophenol 
2,3,4,6-Tetrachlorophenol 

Chromium (Total) 
Chromium (Hexavalent) 
Chrysene (1,2-benzphenanthrene) 
Copper 
Coal tars 
Creosote (creosote, wood ) 
Cresols (cresylic acid) (phenol, methyl-) 
Dibenz[a,h]anthracene (1,2,5,6-dibenzanthracene) 
3,3'-Dichlorobenzidine ([1,1'-bipheny1]-4,4'- 
diamine,3,31 -dichloro-) 

2,4-Dichlorophenoxyacetic acid (2,4-D), salts 
and esters (acetic acid,2,4-dichlorophenoxy-, 
salts and esters) 

4,6-Dinitro-o-cresol and salts (phenol, 
2,4-dinitro-6-methyl-, and salts) 

2,4-Dinitrophenol (pheno1,2,4-dinitro) 
2,4-Dinitrotoluene (benzene,l-methy1-2,4- 
dinitro-)  

CLP 
CLP 
CLP 

SW 846/CLP 
8310 
8310 
8310 
CLP 

CLP 

CLP 
CLP 

SW 846/CLP 

CLP 
SW 846/CLP 
SW 846/CLP 
SW 846/CLP 
SW 846/CLP 

CLP 
CLP 

SW 846/CLP 
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8310 
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PAH's (CLP/8310) 
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CLP 
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ge 2 	
DIOXINS/FURANS BY HIGH RESOLUTION GC/MS (continued) 

Detection 
Analytical 	 Limit 

Constituent 	 Method 	Reference 	pg/kg (ppb) 

2,6-Dinitrotoluene (benzene,l-methy1-2,6- 
dinitro-) 	 CLP 	 2 	 330 

Fluoranthene (benzorj,k]fluorene) 	 8310 	 3 	 2.0 
Hexachlorodibenzo-p-dioxins 	 8280 	 3 	_ 5-30 ppt 
Hexachlorodibenzofurans 	 8280 	 3 	 5-30 ppt 
Hydroxydimethylarsine oxide (cacodylic acid) 	 (As Arsenic) 
Indeno(1,2,3-cd)pyrene(1,10-1,2-phenylene) 

pyrene 8310 3 3.0 
Lead CLP 1 200 
Mercury CLP 1 20 
Nickel CLP 1 4,000 
4-Nitrophenol 	(phenol,4-nitro-) CLP 2 1,600 
N-Nitrosodimethylamine 	(dimethylnitrosamine) SW 846/CLP 4 330 
Pentachlorodibenzo-p-dioxins 8280 3 5-30 ppt 
Pentachlorodibenzofurans 8280 3 5-30 ppt 
Pentachlorophenol CLP 2 1,600 

'?.nol 	(benzene,hydroxy) CLP 2 330 
lychlorinated biphenyl, 	N.O.S. CLP 2 100-210 

selenium CLP 1 200 
Silver CLP 1 1,000 
2,3,7,8-Tetrachlorodibenzo-p-dioxin 	(TCDD) 
(Dibenzo-p-dioxin,2,3,7,8-tetrachloro- 
furan) 8280 3 5-20 ppt 

Tetrachlorodibenzo-p-dioxins 8280 3 5-30 ppt 
Tetrachlorodibenzofurans 8280 3 5-30 ppt 
Thallium CLP 1 200 
Toxaphene 	(camphene,octachloro-) CLP 2 210 
2,4,5-Trichlorophenoxyacetic acid 	(2,4,5-T) 
(Acetic acid,2,4,5-trichlorophenoxy-) 8150 3 2.0 

Vanadium CLP 1 2,000 
Zinc CLP 1 1,000 
pH 9040 3 Standard Units 
Cyanide 9010 3 500 
Sulfide 9030 .3 200 
EP Toxicity Extraction 1310 3 - 
Corrosivity 	(as 	pH) 9040 3 Standard Units 
Total 	Cyanides 9010 3 10 
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REFERENCES  

(1) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for 
Multi-Media Multi-Concentration Metals and Inorganics", Statement of Work 7/87, 
WA-87-K026, U.S. EPA, Washington, D.C. 

(2) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for 
Multi-Media Multi-Concentration Organics, GC/MS Techniques", Statement of Work, 7/87, 
WA-87-K236, U.S. EPA, Washington, D.C. 

(3) U.S. Environmental Protection Agency (EPA), April 1984, "Test Methods for- Evaluating 
Solid Waste, Physical/Chemical Methods", SW-846, Revised Second Edition. 

(4) These compounds are not a part of the CLP list. The method will include Reference 2 
protocol with modifications from Reference 3. 
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Attachment 1 
Nodification No. 5 
Subcontract No. C88-131150 

DIOXINS/FURANS BY LOW RESOLUTION GC/MS 

Constituent  
Analytical 

Method 

Detection 
Limit 

Reference 	pg/kg (ppb)  

Antimony 
Arsenic 
Barium 
Benzidine([1,1'-biphenyl]-4,4' diamine) 
Benzo[a]anthracene (1,2 benzanthracene) 
Benzo[b]fluoranthene (2,3-benzofluoranthene) 
Benzo[a]pyrene (3,4-benzopyrene) 
Beryllium 
Bis(2-chloroethoxy)methane (ethane,[methylenebis 
(oxy)]bis[2-chloro-]) 

Bis(2-chloroisopropyl) ether (propane,2,21 - 
oxybis[2-chloro-]) 

Cadmium 
Chlorinated benzenes, N.O.S. 
1,2,4,5-Tetrachlorobenzene> 
1,2,3,5-Tetrachlorobenzene 

Chlorinated phenol, N.O.S. 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
2,5-Dichlorophenol 
3,4-Dichlorophenol 
2,3,4-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,3,4,5-Tetrachlorophenol 
2,3,4,6-Tetrachlorophenol 

Chromium (Total) 
Chromium (Hexavalent) 
Chrysene (1,2-benzphenanthrene) 
Copper 
Coal tars 
Creosote (creosote, wood)).  
Cresols (cresylic acid) (phenol, methyl-) 
Dibenz[a,h]anthracene (1,2,5,6-dibenzanthracene) 
3,3'-Dichlorobenzidine ([1,1'-biphenyl]-4,4'- 
diamine,3,3'-dichloro-) 

2,4-Dichlorophenoxyacetic acid (2,4-D), salts 
and esters (acetic acid,2,4-dichlorophenoxy-, 
salts and esters) 

4,6-Dinitro-o-cresol and salts (phenol, 
2,4-dinitro-6-methyl-, and salts) 

2,4-Dinitrophenol (pheno1,2,4-dinitro) 
2,4-Dinitrotoluene (benzene,l-methy1-2,4- 
dinitro-) 

CLP 
CLP 
CLP 

SW 846/CLP 
8310 
8310 
8310 
CLP 

CLP 

CLP 
CLP 

SW 846/CLP 

CLP 
SW 846/CLP 
SW 846/CLP 
SW 846/CLP 
SW 846/CLP 

CLP 
CLP 

SW 846/CLP 
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ge 2 
DIOXINS/FURANS BY LOW RESOLUTION GC/MS (continued) 

Detection 
Analytical Limit 

Constituent Method Reference ug/kg 	(ppb) 

2,6-Dinitrotoluene 	(benzene,l-methy1-2,6- 
dinitro-) CLP 2 330 

Fluoranthene 	(benzo[j,k]fluorene) 8310 3 2.0 
Hexachlorodibenzo-p-dioxins 8280 3 0.1-0.3 
Hexachlorodibenzofurans 8280 3 0.1-0.3 
Hydroxydimethylarsine oxide 	(cacodylic acid) (As Arsenic) 
Indeno(1,2,3-cd)pyrene(1,10-1,2-phenylene) 
pyrene 8310 3 3.0 

Lead CLP 1 200 
Mercury CLP 1 20 
Nickel CLP 1 4,000 
4-Nitrophenol 	(pheno1,4-nitro-) CLP 2 1,600 
N-Nitrosodimethylamine (dimethylnitrosamine) SW 846/CLP 4 330 
Pentachlorodibenzo-p-dioxins 8280 3 0.1-0.3 
Pentachlorodibenzofurans 8280 3 0.1-0.3 
Pentachlorophenol CLP 2 1,600 

(benzene,hydroxy) CLP 2 330 
ychlorinated biphenyl, 	N.O.S. CLP 2 100-210 

"nenium CLP 1 200 
Silver CLP 1 1,000 
2,3,7,8-Tetrachlorodibenzo-p-dioxin 	(TCDD) 
(Dibenzo-p-dioxin,2,3,7,8-tetrachloro- 
furan) 8280 3 0.1-0.3 

Tetrachlorodibenzo-p-dioxins 8280 3 0.1-0.3 
Tetrachlorodibenzofurans 8280 3 0.1-0.3 
Thallium CLP 1 200 
Toxaphene 	(camphene,octachloro-) CLP 2 210 
2,4,5-Trichlorophenoxyacetic acid 	(2,4,5-T) 
(Acetic acid,2,4,5-trichlorophenoxy-) 8150 3 2.0 

Vanadium CLP 1 2,000 
Zinc CLP 1 1,000 
pH 9040 3 Standard Units 
Cyanide 9010 3 500 
Sulfide 9030 3 200 
EP Toxicity Extraction 1310 3 
Corrosivity 	(as pH) 9040 3 Standard Units 
Total 	Cyanides 9010 3 10 
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REFERENCES  

(1) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for 
Multi-Media Multi-Concentration Metals and Inorganics", Statement of Work 7/87, 
WA-87-K026, U.S. EPA, Washington, D.C. 

(2) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for 
Multi-Media Multi-Concentration Organics, GC/MS Techniques", Statement of Work, 7/87, 
WA-87-K236, U.S. EPA, Washington, D.C. 

(3) U.S. Environmental Protection Agency (EPA), April 1984, "Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods", SW-846, Revised Second Edition. 

(4) These compounds are not a part of the CLP list. The method will include Reference 2 
protocol with modifications from Reference 3. 
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Attachment 2 
Modification No. 5 
Subcontract No. C86-131150 

DIOXINS/FURANS BY HIGH RESOLUTION GC/MS 

Constituent  
Analytical 

Method 

Detection 
Limit 

Reference 	pg/kg (ppb)  

Antimony 
Arsenic 
Barium 
Benzidine([1,1 1 -bipheny1]-4,4' diamine) 
Benzo[a]anthracene (1,2 benzanthracene) 
Benzo[b]fluoranthene (2,3-benzofluoranthene) 
Benzo[a]pyrene (3,4-benzopyrene) 
Beryllium 
Bis(2-chloroethoxy)methane (ethane,[methylenebis 
(oxy)]bis[2-chloro-]) 

Bis(2-chloroisopropyl) ether (propane,2,2'- 
oxybis[2-chloro-]) 

Cadmium 
Chlorinated benzenes, N.O.S. 
1,2,4,5-Tetrachlorobenzene 
1,2,3,5-Tetrachlorobenzene 

Chlorinated phenol, N.O.S. 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
2,5-Dichlorophenol 
3,4-Dichlorophenol 
2,3,4-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,3,4,5-Tetrachlorophenol 
2,3,4,6-Tetrachlorophenol 

Chromium (Total) 
Chromium (Hexavalent) 
Chrysene (1,2-benzphenanthrene) 
Copper 
Coal tars 
Creosote (creosote, wood ) 
Cresols (cresylic acid) (phenol, methyl-) 
Dibenz[a,h]anthracene (1,2,5,6-dibenzanthracene) 
3,3'-Dichlorobenzidine ([1,1'-biphenyl]-4,4'- 
diamine,3,3'-dichloro-) 

2,4-Dichlorophenoxyacetic acid (2,4-D), salts 
and esters (acetic acid,2,4-dichlorophenoxy- 
salts and esters) 

4,6-Dinitro-o-cresol and salts (phenol, 
2,4-dinitro-6-methyl-, and salts) 

2,4-Dinitrophenol (pheno1,2,4-dinitro) 
2,4-Dinitrotoluene (benzene,l-methy1-2,4- 
dinitro-) 

CLP 
CLP 
CLP 

SW 846/CLP 
8310 
8310 
8310 
CLP 

CLP 

CLP 
CLP 

SW 846/CLP 

CLP 
SW 846/CLP 
SW 846/CLP 
SW 846/CLP 
SW 846/CLP 

CLP 
CLP 

SW 846/CLP 
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ge 2 
DIOXINS/FURANS BY HIGH RESOLUTION GC/MS (continued) 

Detection 
Analytical Limit 

Constituent Method Reference pg/kg 	(ppb) 

2,6-Dinitrotoluene 	(benzene,l-methy1-2,6- 
dinitro-) CLP 2 330 

Fluoranthene 	(benzoLi,k]fluorene) 8310 3 2.0 
Hexachlorodibenzo-p-dioxins 8280 3 5-30 ppt 
Hexachlorodibenzofurans 8280 3 5-30 ppt 
Hydroxydimethylarsine oxide 	(cacodylic acid) (As Arsenic) 
Indeno(1,2,3-cd)pyrene(1,10-1,2-phenylene) 
Ryrene 8310 3 3.0 

Lead CLP 1 200 
Mercury CLP 1 20 
Nickel CLP 1 4,000 
4-Nitrophenol 	(pheno1,4-nitro-) CLP 2 1,600 
N-Nitrosodimethylamine 	(dimethylnitrosamine) SW 846/CLP 4 330 
Pentachlorodibenzo-p-dioxins 8280 3 5-30 ppt 
Pentachlorodibenzofurans 8280 3 5-30 ppt 
Pentachlorophenol CLP 2 1,600 
'enol 	(benzene,hydroxy) CLP 2 330 
,ychlorinated biphenyl, 	N.O.S. CLP 2 100-210 

„,dlenium CLP 1 200 
Silver CLP 1 1,000 
2,3,7,8-Tetrachlorodibenzo-p-dioxin 	(TCDD) 
(Dibenzo-p-dioxin,2,3,7,8-tetrachloro- 
furan) 8280 3 5-20 ppt 

Tetrachlorodibenzo-p-dioxins 8280 3 5-30 ppt 
Tetrachlorodibenzofurans 8280 3 5-30 ppt 
Thallium CLP 1 200 
Toxaphene 	(camphene,octachloro-) CLP 2 210 
2,4,5-Trichlorophenoxyacetic acid 	(2,4,5-T) 
(Acetic acid,2,4,5-trichlorophenoxy-) 8150 3 2.0 

Vanadium CLP 1 2,000 
Zinc CLP 1 1,000 
pH 9040 3 Standard Units 
Cyanide 9010 3 500 
Sulfide 9030 3 200 
EP Toxicity Extraction 1310 3 
Corrosivity 	(as pH) 9040 3 Standard Units 
Total 	Cyanides 9010 3 10 
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REFERENCES  

(1) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for 
Multi-Media Multi-Concentration Metals and Inorganics", Statement of Work 7/87, 
WA-87-K026, U.S. EPA, Washington, D.C. 

(2) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for 
Multi-Media Multi-Concentration Organics, GC/MS Techniques", Statement of Work, 7/87, 
WA-87-K236, U.S. EPA, Washington, D.C. 

(3) U.S. Environmental Protection Agency (EPA), April 1984, "Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods", SW-846, Revised Second Edition. 

(4) These compounds are not a part of the CLP list. The method will include Reference 2 
protocol with modifications from Reference 3. 
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Attachment III 

OPERATING INSTRUCTIONS AND DESCRIPTION OF MODEL PS-1 PUF SAMPLER 
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OPERATING INSTRUCTIONS 

MODEL PS-1 

A. 	UNIT PREPARATION. 

1. 	Remove the PS-1 Puf Sampler from the shipping carton. 

2. 	Locate the shelter lid and install on the aluminum 
shelter as follows: 

a. Align the hinges of the lid to the rear 
of the shelter and fasten with four (4) 
10-24 x 1/2" pan head screws. 

b. Secure the front catch,(see figure A), to 
the shelter front using two (2) 10-24 x 1/2" 
flat head screws. 

c. Secure the rear catch to the shelter back 
panel using one (1) 10-24 x 1/2" pan head 
screw. 

d. Secure the rear lid hasp to the shelter slid 
using two (2) 10-24 x 1/2" pan head screws. 
(note: These three catches may need readjust-
ment to operate the shelter lid properly.) 

e. Adjust the front and rear catches to be sure 
that the lid slot lowers over the front catch 
when closing the lid and aligns with the rear 
catch when the lid is in the open position. 

'f. The lid can now be secured in an open or 
closed position with the aluminum strip or 
a padlock. 

3. 	Find one (1) sampling module in the packing container 
and install on the inlet port. The inlet port has a 
1/2" threaded male fitting. Place the module over the 
male fitting and screw it on until snug. 

4. 	Pull the exhaust hose from out of the shelter bottom 
and extend it away from the shelter on the ground. 

5. 	Open the shelter door and timer. 

6. 	Prepare the timer for the desired start and stop times. 

B. 	Unit Calibration. 

1. Calibration of the Puf Sampler is performed without a foam 
slug or filter paper in the sampling module. However the 
empty glass cartridge must remain in the module to insure 
a good seal through the module. 

2. Install the GMW-40 Calibrator on top of the 4" filter holder. 

- 
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3. Connect an 8" water manometer to -the Calibrator. 

4. Open the ball valve fully. 

5. Turn the system on by tripping the manual switch on 
the timer. Allow a few minutes for warm-up. 

6. Adjust the voltage control screw to obtain a reading 
of 70 inches on the dial gage, (Magnehelic Gage). 

7. With 70 inches on the dial gage as your first calibration 
point, record it and the manometer reading on the data sheet. 

8. Close the ball valve slightly to readjust the dial gage 
down to-60 inches. Record this figure and manometer 
reading on the data sheet. 

9. Using the above procedure, adjust the ball valve for 
readings at 50, 40, and 30 inches and record on the 
data sheet. 

10. Using these two sets of readings, plot a cuvre on the 
data sheet. This curve will be used for determining 
the actual flow rate in the field. 

11. Readjust the voltage control fully clockwise to it's 
maximum setting. Open ball valve fully. 

C. 	Unit Operation. 

1 The Puf Sampler may be operated at ground level or on 
roof tops. In urban or congested areas, it is recommended 
that the sampler be placed on the roof of a single 
story building. The sampler should be located in an 
unobstructed area, at least two meters from any obstacle 
to air flow. The exhaust hose should be stretched out 
in a down wind direction if possible. 

2. The sampler should be operated for 24 hours in order 
to obtain average daily levels of airborne pesticides. 

3. On and off times and weather conditions during sampling 
periods should be recorded. Air concentrations may 
fluctuate with time of day, temperature, humidity, wind 
direction and velocity and other climatological conditions. 

4. Air flow• readings should be taken (dial gage) at the 
beginning and end of each sampling period. Differences 
between the beginning and ending flow rates should be 
averaged out to obtain an overall flow rate. (The Puf 
Sampler can be fitted with a gas meter which would give a 
direct reading of the total flow.) 

5. Blower motor brushesshould be inspected frequently and 
replaced before expending. 
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6. An electrical source of 110 volts, 15 amps is required. 

D. 	Descriptions of Sampling Media (Sorbents) 

1. Two types of sampling media are recommended for use 
with the Puf Sampler: polyurethane foams and granular 
solid sorbents. Foams may be used separately or in 
combination with granular solids. The sorbent may be 
extracted and reused (after drying) without unloading 
the cartridge. 

2. Polyurethane Foam (PUF): 
a. Use polyether-type polyurethane foam (density 

No. 3014, 0.0225 grams/cm3, or equivalent). This 
is the type of foam generally used for furniture 
upholstery, pillows, and mattresses.(General Metal 
Works' part number PS1-16 is recommended. It is 
a 3" PUF plug. Also available are two and one inch 
pieces.) This type of foam is white and yellows 
on exposure to light. 

3. Granular Solids: 
a. Porous (macroreticular) chromatography sorbents 

recommended. Pore sizes and mesh sizes must be 
selected to permit air flow rates of at least 
200 liters/minute. Approximately 25 cm3  of sorbent 
is recommended. The granular solids may be sand-
wiched between two layers of foam to prevent loss 
during sampling and extraction. 

E. 	Sampling Module. 

1. Release the three (3) swing bolts on the 4" filter holder 
(FH-2104) and remove the hold down ring. 

2. Install a clean 102mm dia. glass fiber filter (GMW-0232) 
on the support screen and secure it with the hold down 
ring and swing bolts. 

3. Unscrew together the 4" filter holder and the sampling 
module cap leaving the module tube in place with the 
glass cartridge exposed. 

4. Load the glass cartridge with foam and or foam/granular 
solids and replace in the module tube. Fasten the glass 
cartridge with the module cap and 4" filter holder 
assembly while making sure that the module assembly, 4" 
filter holder and all fittings are snug and not over-
tighten. 
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5. The glass cartridge and glass fiber filter should-
be removed from the sampler with forceps and clean 
gloved hands and immediately placed in a sealed 
container for transport to the laboratory. Similar 
care should be taken to prevent contamination of the 
filter paper and vapor trap (foam) when loading 
the sampler. 

6. It is recommended to-have two (2) sampling modules 
for each sampling system so that filter and foam 
exchange can take place in the laboratory. 
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Operating Instructions 
Model PS-1 
Page 6 

MODEL PS-I PUF SAMPLER 
effective Feb 84 

replacement parts 

• PS1-1 	 Dual sampling module with FH-2104 4" filter 
holder, less glass cartridge. 

PS1-2 	 4" round Filter Holder (FH-2104) 

PS1-3 	 Silicone gasket (top module) 

PS1-4 	 Glass Cartrigde w/ support screens 

PSI-5 	 Silicone gasket (bottom module) 

PS1-6 	 Voltage Variator/Elasped Timer 

PS1-7 	 Seven Day Skip Timer (GMW-70) 

PS1-8 	 Magnehelic Gage.0-100" 

PS1-9 	 Flow Venturi 

PS1-10 	 Flow Valve 

PS1-11 	 Blower Motor Assembly 

PS1-12 	 Motor Cushion 

.PS1-13 	 Replacement Motor only 

PSI-14 	 Replacement Motor Brushes (B-1) 

PS1-15 	 Exhaust Hose , 10ft.length 

PS1-16 	 PUF (polyurethane foam) plug 3" 

PS1-17 	 PUF (polyurethane foam) plug 2" 

PS1-18 	 PUF (polyurethane foam) plug 1" 

PS1-I9 	 Aluminum Outdoor Shelter Complete 

PS1-20 	 Male Adapter for bottom of module 

PS1-21 	 Flanged ooppler for Male Adapter 

A 	 M 	etel••••••• ••••••••1 or. 
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Model PS-1 
Page 7 

FIGURE A 
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MOTOR BRUSH SEATING PROCEDURE 
On reassembly and handling, the lead wires must be kept away from rotating parts and motor frame. 

To achieve best performance. the new brushes should be seated on the commutator before full voltage 

is applied. 

After brush change apply approximately 50% voltage for thirty minutes to accomplish this seating. 

The motor will return to full performance after thirty to forty-five minutes running at full voltage. 

( Caution) — Direct application of full voltage after changing brush will cause arcing, commutator pitting. 

and reduce overall life. 

Use of the Model GMW- 900 Voltage Variator provides the reduced voltage needed for brush seating. 

If reduced voltage is unavailable, connect two motors of similar rating in series for thirty minutes to accomplish 

the brush seating. 

WARNING  — 	THE BRUSHES SHOULD BE CHANGED BEFORE  

THE BRUSH SHUNT TOUCHES THE COMMUTATOR.  

SPECIAL NOTE: 	When ordering GMW Replacement Motor Brushes, compare brush configuration carefully! 

1.1 Brush Sets used on 115750 motors furnished after January 1978 

3.3 Brush Sets used on 115250 motors furnished prior to January 1978 only. 

Motor Brush "1r dip connectors used with B•3 brush sets only. 

Si 
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MODEL PS-1 PUF SAMPLER 
Pesticide Particulate and Vapor Collection System 

• Especially designed for sampling airborne particulates and 
vapor contamination from pesticide compounds. 

• Successfully demonstrated to efficiently collect a number 
of organochiprine and organophosphate pesticides. 

• Employs SURC Sampler concepts. 

• By-pass blower motor design permits continuous sampling 
for extended periods at rates to 280 liters per minute. 

• Proven sampler components housed in aluminum shelter 
anodized for outdoor service. 

General Metal Works' PUF (Polyurethane Foam) Sam-
pier is a complete air sampling system designed to 
simultaneously collect suspended airborne particulates 
as well as trap airborne pesticide vapors at flow rates 
up to 280 liters per minute. Based on early SURC sam-
pler collection concepts, the Model PS-1 features the 
latest in technological advances for accurately measur- 

ing airborne particulates and vapors. 
The GMW PUF Sampler is equipped with a by-pass 

blower motor arranged with an independent cooling 
fan. This feature permits the motor to operate at low 
sampling flow rates for periods of long duration without 
motor failure from overheating. 
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Glass 

Flow 
Venturi 

Magne—
helic 
Gage 

Exhaust 
Hose 

%Voltage Vanator 
Elapsed Time Indicator 

e Diameter Filter Media Filter Holder 

Filter Holder 

Filter Retaining Ring 

Dual Chamber 
Sampling Module 

Aluminum 
Shelter 

Blower Motor 

A nonresettable. elapsed 
time indicator verifies accum-
ulative intermittent sampling 
time periods as well as total 
elapsed time of operation. 
Calibrated in tenths of a min-
ute. the unit has a total reg-
ister of 99.999.9 minutes. 

Seven-Day 
Skip Timer 

Lower Canister 

A dual chambered aluminum sampling module contains 
both filtenng systems. The upper chamber supports the 
airborne particulate filter media in a circular filter holder. 
The lower chamber encapsulates a glass cartridge 
which contains the PolyUrethane Foam for vapor en-
trapment. 

A wide variety of sorbents can be used in a manner 
that permits their continual use. Polyurethane foam or 
wet/dry granular solid media can be used individually 
or in combination. 

The dual chambered sampling module is designed 
for easy access to both upper and lower media. Swing-
away bolts simplify changing the 4" diameter particulate 
filter media. The threaded lower canister is removed 
with the cartridge intact for immediate exchange. Filter 
support screens and module components are equipped 
with gaskets providing a leak proof seal during the sam-
pling process. 

Air flow rates are infinitely variable up to 280 liters per 
minute. The voltage vanator adjusting screw alters the • 
blower motor speed to achieve the flow rate desired. 
The air flow rate is measured through the flow venturi 
utilizing a 0-100" Magnehelic Gage. Periodic calibration 
is necessary to maintain on-site sampling accuracy. 

A 7-day skip timer is included as standard and permits 
weekly scheduling with individual settings for each day 
and 14 trippers to turn the sampler on and off as desired. 
Any day or days may be omitted. Day and night penods 
are distinctly marked. Other timers and timer/program-
mers are available optionally to suit any sampling re-
quirement. 

The GMW Model PS-1 PUF Sampler is shipped completely 
wired and assembled, ready for operation. All components 
are housed within the anodized aluminum shelter for 
maximum protection. 

' -.•." 	 —. 1--- 101111101111 

Priced separately, the cali-
bration kit includes a man-
ometer, calibrator and cali-
bration curve nested in a 
carrying case. The calibra-
tor attaches directly to the 
top of the filter holder elimi-
nating the need to disas-
semble the sampling unit. 
It affords precise calibration 
of the sampler and is espe-
cially recommended for cali-
brating the Model PS-1 PUF 
Sampler. 

SPECIFICATIONS: 
Amperage - 8.0 
Wattage - 960 
Max. Flow Pale - 280 liters per 
minute 

Power Source - 115V. 1 phase. 
60 Hera (other electrical char-
actenstics available on request) 
Net Weight - 65 lbs. 
Shipping Weight - 75 lbs. 

 

Outside Ohio call toll free 1-800-543-7412 

GENERAL METAL WORKS INC. 

 

A Subsidiary of Andersen Samplers. Inc. 

145.  South Miami Ave. / Village of Cleves, Ohio 45002 / Tel. 513-941-2229 

Buillotin No. P5 1 
	

4N1 • LC• 1083 	 PrintoO in USA 
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APPENDIX L 

ANALYSIS RESULTS FOR WATER SAMPLES FROM 
NCBC WATER SUPPLY WELLS 

The documents contained in this appendix were published according to their 
own internal style, which deviates from the Air Force Engineering Services 
Center format. They have, therefore, been published without editing. 
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REPORT 

WELL WATER ANALYSIS FOR SILICA 

POTABLE WATER SUPPLY WELL, NCBC, GULFPORT, MS 

08 NOVEMBER, 1986 

The ENSCO mobile incinerator, currently located at NCBC, requires low 
silica water to facilitate waste heat boiler operation. To determine 
if suitable well water was available at NCBC samples were collected 
from all five potable water supply wells. Samples were collected 
after purging each well for at least 3 minutes. The samples were 
collected in clean plastic sample bottles with plastic lids. 
Additionally, a sample was collected from the water distribution 
system located at the incinerator site. Samples were stored at 
ambient temperature and shipped to Tyndall AFB, FL for silica 
analysis. 

Samples were analyzed by the colorimetric procedure listed in 
Standard Methods. Results of the lab analyses are listed below: 

 

WELL NO. 

1.  

2.  

3.  

4.  

5.  

SYSTEM 

 

DATE OF ANALYSIS 

7 Nov 86 

7 Nov 86 

7 Nov 86 

7 Nov 86 

7 Nov 86 

7 Nov 86 

 

Si mg/1 

34.44 

30.17 

22.65 

39.08 

48.06 

41.07 

   

These data indicate that the silica levels in the potable water are 
unacceptable high for use in the waste heat boiler. Other water 
sources or treatment methods must be considered. 

Terry L. Stoddart, Capt, USAF, BSC 
Project Officer 
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APPENDIX M 

PLOTS OF SIGNIFICANT INCINERATOR OPERATING PARAMETERS 
DURING DAYS OF TEST BURNS 

The graphs contained in this appendix are operational data collected 
from the incinerator data acquisition system. 

The documents contained in this appendix were published according to their 
own internal style, which deviates from the Air Force Engineering Services 
Center format. They have, therefore, been published without editing. 
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APPENDIX N 
ENSCO HEALTH AND SAFETY DATA REPORT FOR 

THE NCBC VERIFICATION TEST BURN OPERATION 

The document contained in this appendix is the health and safety data 
report submitted by the Ensco safety officer. This appendix includes only 
the summary information, the enclosures referenced in this appendix are 
unavailable. 

The documents contained in this appendix were published according to their 
own internal style, which deviates from the Air Force Engineering Services 
Center format. They have, therefore, been published without editing. 
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June 12, 1987 

EG&G Idaho, Inc. 
P.O. Box 1625 
Idaho Falls, Id. 83415 

Att: Dan Haley 

Re: Summary of collected health and safety data for 
the December test burn. Code Orange Project 

Dear Dan, 

Please find the enclosed data I generated during the period of the 
first test burn from 11-16-86 to 12-30-86, along with my field data 
sheets, daily and weekly reports. 

Steve Saunders 
Health and Safety Officer 
Ensco Environmental Services 

attachments: 
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Data 

Enclosure 1 	Weekly safety reports for weeks ending November 16 through 

December 21, 1986 

Enclosure 2 	Daily safety log sheets for November 16-25, 1986, and 

December 2-16, 1986 

Enclosure 3 	Field sampling data sheets for November 15-20 and 22-24, 

1986, and December 2-7, 9, 11, and 12, 1986 

Enclosure 4 	Air sampling data sheets for December 4-7, 1986 

Enclosure 5 

Comments  

Chain-of-custody record 

   

On November 15, 1986, I began to collect background data for dust migration 

on a regular basis. Up to the first day of soil disturbance in the 

contaminated area, dust levels showed 0-0.05 mg/m3. 0.02 mg/m3  is 

commonly found in areas with no activity and will be held as the typical 

background dust concentration. 

On December 4, 1986, excavation of contaminated grids commenced. I used a 

preweighed filter cassette and air sample pump to monitor the breathing 

zone of the excavator operator as well as the direct reading monitor, all 

around the excavation area. Results of the direct reading monitor showed 

0.01 mg/m3  to 0.016 mg/m,3  indicating 0.006 mg/m3  above background 

readings for that day. Results on filter cassette received on December 27 

showed 0.0325 pg/L of dust in the vehicle cab. 



On December 5, a filter cassette was run in the same manner as previous day 

with similar low results. 

On December 6, the first day of the contaminated soil test burn, I did area 

monitoring in a downwind area of the weigh hopper. I used a preweighed 

cassette and an XAD tube in the same location. Complete site monitoring 

was also performed with the direct reading instrument. Direct readings 

showed 0.01 mg/m
3 
downwind of active weight hopper. The filter cassette 

showed less than 0.007 pg/L and the XAD tube showed <5.3 ng/m
3 

dioxin. Sample results for December 7 showed to be consistent with this 

day's readings. 

In consideration of these test results it does look like a lesser level of 

protection would provide an adequate safety factor for future site work. 

But I feel that there are other variables that must be taken into 

consideration for future protection requirements. For example, the winter 

months on the Gulf Coast are relatively wet months, and when protecting for 

a dust hazard, soil moisture is of high concern. Active site work in the 

dryer summer months could result in higher dust readings. Soil conditions 

may also vary in different areas of the contaminated site providing for 

higher dust concentration. For these reasons, I feel it is premature to 

consider revising levels of protection standards for the future, 

considering only the data collected to this point and prefer to evaluate 

protection levels on a task performance and daily basis. 

With this in mind, I would like to recommend that the level of protection 

in the plant area be reduced to level "D" during normal burning 

activities. This would be only on a daily basis. Continuous monitoring 

would be mandatory to evaluate weather and dust conditions for the work 

period and to evaluate potential exposure risk for each task performed. In 

this manner we could reduce potential for heat stress, and increase work 

performance without increasing employee exposure risk. All work in current 

contaminated areas will continue as level "C" PAPR. 
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I would like the opportunity to discuss this with you when you return to 

the plant. Please call if you have any questions. 



APPENDIX 0 

CONSTRUCTION SITE CERTIFICATION 

This appendix contains the report issued by a professional engineer 
certifying that the incinerator was built as specified in the EPA permit 
conditions. Only the letter is included because the material contained in 
the attachment referenced in the letter is the same as the information 
contained in Part 2, Appendix F. 

The documents contained in this appendix were published according to their 
own internal style, which deviates from the Air Force Engineering Services 
Center format. They have, therefore, been published without editing. 
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December 2, 1986 

Mr. Dan Haley 
EG&G Idaho Inc. 
1955 Fremont Avenue 
Idaho Falls, Idaho 83415 

Dear Mr. Haley; 

One of the requirements for the USEPA RD&D Permit (Permit No. MS2 
170 022 626), which allows the United States Air Force to test 
incineration of dioxin contaminated soils at the Naval 
Construction Battalion Center in Gulfport, MS, is that a 
registered professional engineer certify that the test equipment 
to be used has been erected in accordance with permit conditions. 
I have reviewed the system as is described in the referenced 
permit and examined the equipment erected at NCBC. 	The results 
of my review are summarized in the following. 

Attachment I is a portion of the RD&D permit which describes 
ENSCO's mobile incinerator as is proposed for testing at NCBC. 
Based on my examination of the equipment erected by ENSCO at 
NCBC, I have prepared a schematic flow diagram of the system as 
it was configured on December 2, 1986 which is shown in Figure 
No. 1. A comparison of the system described in Attachment I and 
the system I have described in Figure No. 1 reveals the following 
minor differences: 

o The Effluent Reservoir and Effluent Concentrator are not 
used in the current NCBC configuration. 

o As salt loading in the Effluent Neutralization Tank 
increases, the supernatant is discharged through carbon 
beds and held in holding tanks prior to discharge to the 
POTW. 

o Solids accumulating in the Effluent Neutralization Tank 
will be discharged to a settling tank and the supernatant 
from the settling tank will be routed back to the Effluent 
Neutralization Tank. As of December 2, 1986, the line to 
return the supernatant from the settling tank had not been 
installed. 

o To control particulate fouling in the boiler, a water 
spray was installed in the flue gas stream, just prior to 
the waste heat boiler. 

o Other minor differences are shown in Figure No. 1. 
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Sij 	ely, 

arrell B. 	rringt n, Jr. 

Apart from the above minor changes, I certify that ENSCO has 
erected their MWP-2000 mobile incinerator in accordance with the 
permit conditions which are contained in Attachment I of this 
letter. 

Professional Engineer, Texas Certificate Number 55152 

cc: Major Terry Stoddart, USAF/ESC 
Harry Williams, EG&G 
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Attachment 1 

Attachment 1 to this appendix described the MWP-2000 incineration process. 
The description is the same as that given in Part 2, Appendix F, and 
therefore has been omitted from Appendix 0. 
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APPENDIX P 

MODIFIED METHOD 5 AND VOST STACK SAMPLING 
FIELD TEST DATA FOR MWP-2000 INCINERATOR SYSTEM 

VERIFICATION TEST BURNS AT NCBC 

The document contained in this appendix is the detailed data obtained 
from the stack sampling crew during the verification test burn at NCBC. 
This document was reproduced from the best available copy. Due to very poor 
original legibility, the legibility of the microfiche editions is also 
poor. Persons requiring the information contained in this appendix may 
write to the technical libraries listed below to obtain photocopied versions 
of the appendix. A nominal charge will be levied to cover reproduction and 
archival costs. Please be prepared to provide the following information: 

Report Title: 	Full-Scale Incineration System Demonstration 
Verification Test Burns at the Naval Construction 
battalion Center, Gulfport, Mississippi: 

Report Number: 	ELS-TR-88-61, Volume: 	II, 	Part: 3, Appendix: P 

Send inquiries to: 
Technical Library 
Engineering and Services Laboratory 
Tyndall Air Force Base, FL 32403 

or 
	

Technical Library 
Idaho National Engineering Laboratory 
EG&G Idaho, Inc. 
P.O. Box 1625 
Idaho Falls, ID 83415-2300 

The documents contained in this appendix were published according to their 
own internal style, which deviates from the Air Force Engineering Services 
Center format. They have, therefore, been published without editing. 
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TABLE 5.1 

FIELD DATA FOR TEST 1 

moDIFIED crriOD 5 AND VOST TEST DATA &MARY 

1. CDC - SO.SPORT 

2. TEST 3114 DESIGNATION - TEST 1 

3. TEST DATE - 36-Dec-86 

      

 

DATA DEM2IPTION 
MODIFIED *MOD 5 	 VOST 

ID 	Value 	Units 	Value 	Units 

         

4. Time 
Start 	 Time(s) 	1339 	hrs 	 1348 	hrs 
Finisn 	 Tine(f) 	1456 	hrs 	 1528 	hrs 

Duration 	 T 	 68 	mtn 	 60 	oun 

5. Total :Wooer of Sampling Points 	NP 	 12 

6. Meter Calibration Factor 	 Y 	 8.994 	 NA 

7. Orifice Calibration Factor 	 Ha 	1.613 	 NA 

8. Nozzie Specifications 
Diameter 	 On 	0.375 	in 	 6 	mm 

Area 	 An 	7.67E-84 	ft2 	 NA 

9. Pitot Tube Coefficient 	 Cp 	0.801 	 NA 

10. Average Orifice Pressure Drop 	Havg 	2.229 	in H2O 	 NA 

11. Volume of Dry Gas Saecieo 	 Vm 	51.976 	ft2 	54.810 	liter 

12. Average Gas Meter Temperature 	 Tat 	 559.5 	R 	 325.a 

13. Barometric Pressure 	 Pb 	38.46 	in Hg 	773.7 	mm Hg 

14. Static Stack Pressure 	 Pg 	-0.42 	in H2O 	-10.7 	om H2O 

15. Absolute Stack Pressure 	 Ps 	20.43 	in Hg 	772.9 	mm Hg 

16. Volume of Gas Sampled iStandard) 	Vmstd 	49.865 	C 	50.3:26 	liter 

17. Volume of Water Collected in 
Impingers and Silica Gel 	 Vic 	 663 	11 	 NA 

18. Volume of Water Collected 
Based on Saturated Conditions. 

19. Volume Water Vapor Condensed 
in Impingers 

20. Volume Water Vapor Conciensea 
in Silica Gel 

Vlc' 	1822 	ml 	 NA 

Vwc 	29.75 	SCF 	 NA 

Vwsg 	 1.47 	SCF 	 NA 
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TABLE 5.1 (continued) 

21. Percent Moisture by Volume 	 8ws 	38.58% 	 ma 

..n. Percent Moisture by Saturation 	111ws' 	49.11% 

22. Mole Fraction of Dry Gas 	 Fad 	0..T889 	 NA 

24. Gas Analysis 

Average CO2 by Volume 	CO2 	 9.28 	% 	 NA 

Average 02 by Volume 	02 	 6.13 	% . 	 MA 
Average CO by Volume 	a 	Lee 	x 	 ma 
Average N2 by Volume 	v 	84.58 	S 	 NA 

25. Dry Molecular Weight of Stack Gas 	Md 	29.75 lb/lb-soie 	NA 

26. Molecular Weight at Stack Conditions 	Ms 	23.38 lb/lb-male 	MA 

27. Average Stack Temperature 	 Ts 	 644 	R 	 257.4 	K 

211. Average Stack Gas Velocity 	 Vs 	56.59 	ft/sec 	17.29 	m/sec 

29. Stack Area 	 As 	786.9 	sq-in 	8.456 	sq-1 

38. Actual Stack Gas Flowrate 	 Os 	999,981 	PUM 	29,319 	ACM 

11. Dry Stack Sas Flowrate (Standard) 	Dsstd 	424,77.2 	SUN 	12,229 	50*1 

2. !so - Kinetic Rate 	 75.6 	% 	 NA 

33. 4eight of Filterable Particulates 	Mn 	24.1 	mg 	 MA 

34a. Particulate Concentration 	 Cs 	1.37E-49 lb/OSCF 	 NA 
(at stanoard conaitions) 	 4.48 mg/DSCF 	 NA 

0.007 gr/DSCF 	 NA 

	

17.065 mg/DSCI 	 NA 

34b. Particulate Concentration 	 Cs6%02 	1.37E-39 lbiDSCF 	 NA 
(corrected to 6% oxygen) 	 0.49 mgiDSCF 	 NA 

8.008 gr/DSCF 	 MA 

	

17.213 mg/DSCN 	 NA 

34c. Particulate Concentration 	 Cs12%CC2 	1.16E-49 lb/DSCF 	 NA 
(corrected to 12% carbon dioxide) 	 0.62 mg/DSCF 	 MA 

8.818 gr/DSCF 	 NA 

	

21.844 sg/DSCM 	 MA 

Z. Pollutant Mass Rate 	 PMR 	4.53E-44 	lbs/hr 	 POI 

285.3 Or 	 tel 

3168 grits. 	 MA 



TABLE 5.1 (continued) 

NE"."-a 30X CALIBRATION 
zmw•cm=imimi 

Ram Pressure 	30.21 	Neter Box No. 	2677/679 

Useo for:TEST 1 

Orifice 	 l 	Temperature 
Nano. 	Gas Volume 	 Dry Gas Meter 

Getting Reference Gamier Reference 
(Vw) 	(Vd) 	am/ 

(in R29) 	(ft3) 	(ft3) 	(F) 

Inlet 
(tdi) 

(F) 

Outlet 
(ttio) 
(F) 

Avg 
ltd) 
(F) 

Time 
t91 

(mini 	MO 
(Ha) 

(in H20) 

0.5 4.910 5.075 70 82 71 76.3 11.43 0.978162 1.488641 
1 5.095 5.237 70 88 74 81 8.6.3 0.973166 1.619856 
2 19.010 10.429 78 102 78 98 12.2..5 0.7921374 1.695299 
4 19.888 10.257 79 197 82 94.5 8.76 1.010999 1.629042 
6 10.097 19.212 71 110 84 84 7.17 0.989466 1.6752M 

1.657994 8 10.010 19..4 79 119 86 98 6.27 1.819979 

Avg ----)8.99365.9 1.612665 

CAUSATION OF -s. TYPE PITOT TUBE 	94-Dec-86 

Used for:TEST 1 

	

Stu 	'S"-Type 	 Pitot Tube 

	

Pitot 	Pitoc 	 X & Y 
Pitot Tube Tube 
Tuoe 	(P) 	(P) 	(Op) 

Stu Pitot (CP) 
Test 1 X 	0.56 8.79 0.834 0.99 
Test 2 1 	8.57 0.88 8.737 
Test 3 X 	8.58 8.92 0.786 Bar. Pressure 
Test 4 X 	9.58 0.92 0.786 31.46 

Avg (CO for Probe X -) 0.801 bas Temp (F) 
176 

Test 1 Y 	NOT NOT ERR 
Test 2 Y 	IN IN ERR 
Test 3 Y 	USE USE ERR 
Test 4 Y ERR 

Avg ,.Ca) 	for Prooe Y --) ERR 



TABLE 5.1 (continued) 

INITIAL STACK TEST DATA 	Report Date: 
0S-Jan-87 

(fill-in data marked by arrows) 

1 —) 	Facility 	 NCBC 

2 —) 	Location 	 Gulfport, Mississippi 

3 --) 	Operator 	 Jung 
4 	 Juergens,Grasso 

Test 	 9asko 

	

Personnel 	 Biala 

4 —) 	Test Date 	 06-Dec-86 

5 —) 	Run Nunoer 	 TEST 1 

Stack Dia (in.) 
	

38 
Stack Area (in2) 	(A) 
	

706.85834706 

7 	Sample Box Numoer 	 81 

8 —) 	Meter Box Numoer 	 . 01 

9 

10 

11 

Orifice Calibration 	(Ha) 

Gas Meter Cal. Factor 	(Y) 

Pitot Constant (Prom X) 	(Co) 
Pitot Constant (Prone 1) 	(CO 

1.61266.73738 

0.9936383475 

0.8006811727 

ERR 

12 	—) Air Temperature (F) 60 

13 	—) Meter Temperature (Tm) 
(Fahrenneit) 66 

14 	—) Prelim. Stack Tem. (Ts) 
(Fahrenheit) 176 

1! 	—} Barometric Pressure (Pb) 
(in. of Hg) 30.46 

16 Moisture, Assumed Oka) 0.49/123916 

17 Nol. Weight, Dry (Nd) 29.68 

18 Mol. Weight, Stack (Ns) 23.943322502 

19 	—) Meter Pressure (Pm) 
(in. of H20) 30.46 

20 —) Stack Pressure, Static (Pg) 
(in. of H20) -8.42 
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TABLE 5.1 (continued) 

MOISTURE MD 113.-ECILAR 611ISI4T DETEMINATION 

(fill-in data at each arrow) 

Test Date: 
Report Date: 

06-Dec-i6 
05-Jan-87 

Stack Temp., Dry Bulb (F) In 

Stack Temp., Wit Bulb (F) 179 

Barometric Pressure (in of Hg) —) 30.46 

Saturated H2O Vapor Pressure 
at Wet Bulb Temperature 

(From Vapor Pressure Chart) ----i 14.96 

Vapor Pressure of H2O 
at Stack Conditions 14.26 

Moisture Content in Stack, 	(Bws) 0.4911329 
49.11% 

CO2 in % (Orsat of Fryite) —) 

02 in % (Orsat of Fryite) —) 6 

N2 in % (Orsat of Fryite) —) 85 

CO in % (Orsat of Fryite) —) 8 

Dry 1olecular Weignt. 	(Md) 29.aa 

Wet Molecular Weignt, 	(Ms) 23.24 
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TABLE 5.1 (continued) 

21 	Stack Pressure, Absolute (Ps) 
(in. of Ng) 	 38.43 

22 	K Factor (H = K x P) 	(K) 	 4.589962699 

23 —) 	Reference P 	(Pavg) 
(in. of H28) 	 6.3567 

24 	Nozzle Dia (Calculated) 	 8.3788928196 
25 --) Nozzle Dia (Actual) 	(pro 	 8.375 
26 	Nozzle Area (ft2) 	 0.0887669904 

27 --i 	Nozzle %moor 	 el 

28 —) Leak Rate (815in Vacuum) 

	

Initial (ft3/min) 	 8.381 
Final (ft3/sin) 	 8.006 

29a —) 	Filter Weignts 	No. 	 S-7 
(grams) 	Final 	 0.6= 

Initial 	 0.6014 

	

Diff. 	 0.0241 

29b No. 
Final 
Initial 
Diff. 

Not Used 

 

   

  

ERR 

30a —) 	VOST Sorbent 	Tenax 	 17939 
T/Char 	 17940 

38b —) 	VOST Sorbent 	Tenax 	 17941 

T/Char 	 17942 

30c 	VOST Sorbent 	Tenax 	 17943 

T/Char 	 17944 

31a —) Moisture-impinger *1 	ni 	 816 

31b 	Moisture-radinger *2 	21 
	

16 

3Ic 	Moisture-12oinger *3 	el 
	

a 

31d —) Moisture-Silica Gel 	Final 	 242.3833 

initial 	 218.3 

Diff. 	 31.1833 

31e —) 	Moisture-Total 	(el) 	 863.1833 

(excluding NaOH) 	(21) 	 663.1833 
Moisture-Saturation 	(21) 	 1822 

31 —) Sample Containerts) No. 
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TABLE 5.1 (continued) 

32 --) 	Remarks 	 184 sl of NaOH carryover 
to imager 

Liquid was lost due :o 
overflow in imoinger *1. 
Since flue gas stream 
was saturated, actuai 
of moisture caller:ea 

should have 'men 
1622 ml. 
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TABLE 5.1 (continued) 

86-3ec-36 

95-Jan-87 

TEST DATA TEST 1 
=1111=101111MINUSIOCCII 

Report Date: 

bas Orifice Meter 
Meter Pitot Pressure, 	Temperature Stack 

Traverse Clock Reaping Pressure (H) 	Dry Gas Meter Oven Imotng Temp. 
Point Time Time 4,110 44 	(in of H2O) 	(F) 	Vacuum 	Two. Temp. (Ts) CO2 02 

Mueller (min) (24 hr) (ft3 ) (in 429) Desire 	Actual Inlet Outlet (in Hg) 	(F) (F) (F) (%) (%) 

1 7 Start 1339 244.185 0.66 3.83 	3.4 	83 	71 13 53 182 1 
2 8 5 1344 258. 4 8.67 3.38 	2.95 	191 	74 183 2 
3 9 10 1349 334.9 8.77 3.53 	2.8 	199 	79 22 183 13 6 3 
4 13 15 12?,4 59.9 3.88 4.34 	2.7 	116 	82 22.5 183 4 
. - 11 29 11..53 264.3 3.91 4.18 	2.6 	129 	86 23 M 91 183 6 5 
6 12 25 1405 259.6 8.88 4.84 	2.45 	126 	98 23 	243 85 183 9.5 6 
7 1 39 1426 272.945 8.58 2.66 	1.6 	98 	98 24 	243 78 184 7 
8 2 5 1431 276.9 0.59 2.71 	1.75 	118 	92 24 	3 73 184 8 
3 3 43 1436 EEL 7 3.7 3.21 	1.7 	114 	52 24 	243 74 184 9 
10 4 45 1441. 224.5 8.96 3.35 	1.7 	120 	94 24 	243 41 184 5.5 18 
11 5 59 1446 288.4 48. 52 4.22 	1.55 	1M 	96 24 	279 88 184 9 11 
12 6 5 1451 292.5 0.97 3.99 	1.55 	124 	193 24 183 12 
13 6 68 1456 5'6.161 a. as 183 9 7 13 

Sampling Duration 
(min) -- 	6a 

Gas Sample Vol 	ift.31(Ve) -) 51.376 

Pitot Orifice Meter Stacx 
Pressure Pressure, 	Dry Gas deter Oven :awing Tema. 
(in H20)(in of H29) 	Tema. 	(F) Vacuum 	Temp. Temp. (Ts) tO2 - 152 

(P) (H) 	(Tai (in Hg) 	(F) (F1 (F) (%) 1%) 

Average 9.774 2.229 	99.5 22.53 244.5 72.8 183.5 9.4 6.1 -------) 
Minimum i 0.583 1.29 	71.3 13.30 322.3 41.3 183.3 3.3 5.5 
Maximum 0.929 3.4419 	126.3 24.38 270.3 91.3 184.3 13.3 7.3 
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TABLE 5.1 (continued) 

MODIFIED Arra 5 CALCLLATED DATA TEST 1 	Test )ate: 06-3ec-i6 
Report Oate: 85-Ian-87 

  

Average 	Voiume 

Average 	Average 	Average 	Average 	Stack 	of 3as 	Vol. 	Vol. 
Pitot Stack Orifice Meter bas Sampled Flomrate Flomrate 

Pressure 	Tema 	Pressure 	Temp. 	Velocity 	at STP 	at Stack 	at 5TP 	Iso- 

(Pavg) 	(Ts) 	(Hai) 	(Tel 	(vs) 	(Vmistd1) 	(Qs) 	alstca 	Kinetic 

(in H29) 	(R) 	(in H20) 	(R) 	(ft/sec) 	(dscf) 	(ACFH) 	(SCFH) 	(%) 

0.553 642.0 3.44 537.3 4A NA NA MA NA 

3.265 642.5 3.13 542.3 52.413 6.163 9.26E,45 5.14E+45 120.23 

a.: al 642.7 3.32 546.0 53.732 11-554 9.512,45 4.34E-45 101.24 

0.745 642.3 2.94 549.3 55.487 15.324 9.81E+005 4.17E+05 97.33 

0.773 642.3 2.37 5252.3 56.735 19.01 1.38E446 4.262445 31.76 

0.725 642.3 2.38 554.7 57.323 24.623 1.31E446 4.312-45 31.33 

0.764 643.3 2.53 554.3 56.212 27.264 9.33E-45 4.232,05 85.39 

8.743 643.1 2.52 555.4 55.410 31.545 9.712,45 4.16E+45 83.35 

0.733 643.2 2.43 556.2 26223 :5.2.5.. 9.76E-05 4.12+05 31.54 

0.77.0 643.3 2.26 557.2 55.537 36.642 9.84E+45 4.182+45 71.21 

0.765 645.4 2.22 558.4 56.270 42.512 9.94E-45 4.225-45 78.49 

8.774 643.3 2.23 559.5 56.598 46.449 1.86E,36 4.25E-05 77.81 

2.774 643.3 2.23 559.5 56.587 49.865 1.30E446 4.2.s,as 76.46 



TABLE 5.1 (continued) 

YOST TET DATA TEST I 06-Dec-86 
1=79111■11:11111771111111 

Report Date: 	95-Jan-97 

Gas 	 Meter Probe Meter Prone 
Samolin Clock Meter 	Rota- 	 TM. Teen. Temp. Temp. 
Time Time Reading meter Vacuum t5 	$1 15 11 
(min) (24 en.) (liter) Setting (in Hg) 	(C) 	(C) 	(F) 	(F) 

1 	Start 	1548 3978.5 75 22 53 153 127.4 207.4 
2 	5 	1.252 8975.5 76 51 155 1213 311 
3 	10 	1258 8979.3 78 21 49 156 120.2 312.3 
4 	15 	1493 8984.4 75 23 50 159 122 318.2 
5 	20 	1417 8988.63 77 17 51 13 122.8 266 
6 	25 	1422 8593.7 80 7 51 125 123.8 257 
7 	31 	1427 8999.5 80 7 53 159 127.4 :aa 
8 	3 	1422 9202.7 62 15 53 155 127.4 311 
9 	40 	LW 1206.31 80 6 54 159 129.2 318.2 
10 	45 	1525 9011.7 80 11 53 155 127.4 311 
11 	50 	1510 9815.2 75 13 53 155 127.4 311 
12 	55 	1515 s0e8.3 80 14 54 156 129.2 312.8 
13 	60 	1529 1025.21 

Gas Sample Volume 
(liter) ------) 54.81 

Samoiing Duration 
(min) -- 	6a Rota- Neter Prow Meter Drooe 

meter Vacuum Teep. Testi. Tema. Tema. 
Setting (in Hgl (C) (C) (F) (F) 

Average 76.5 14.3 2.1 153.7 125.8 3212 
Minimum 62 6 49 125 120.2 257 
Maximum 80 23 54 159 129.2 318.2 
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TABLE 5.2 
FIELD DATA FOR TEST 2 

NODIFTS ,IST'rilD 5 MO VOST TEST DATA WORRY 

1. NCBC - GUSPORT 

2. 7EST RLN MIGNATION - TET 2 

3. TEST DATE - 87-Dec--36 

DATA DECRIPTICN 
=1111=111=111= a 

ID 
NODIFla terrEID 
Value 

5 
Units 

VOST 
Value 

4. Time 

aa= =6=== ===== 

Start Time(sJ 545 hrs 922 
Finish Time(f) 1198 hrs 1068 

Duration 1' 68 min 68 

5. Total Nucor of Sampling Points NA 12 2 

6. Never Calibration Factor Y 8.294 NA 

7. Orifice Calibration Factor 

a. Nozzle Specifications 

Ha 1.612 NA 

Diameter Dn 0.25.. in 6 
Area An 2.41E-44 ft2 NA 

9. Pitot Tube Coefficient Cp 8.281 NA 

18. Average Orifice Pressure Drop Havg 8.373 in H2O NA 

11. Volume 	Dry Sas Sampled of Ve 35.297 ft2 59.273 

12. Average Gas Arter Temperature T■ 555.8 R 338.7 

13. Barometric Pressure Pb 38.25 in Hg 768.4 

14. Static Stacx Pressure Pg -a.za in H2O -9.7 

15. Absolute Stack Pressure Ps 38.22 in Hg 767.5 

16. Volume of Gas Sampled i3tandard1 Vmstd 22.742 SCF 58.299 

17. Volume of water Collected in 
Impingers and Silica Gel Vlc 692 ml NA 

18. Volume of Water Collected 
Based on Saturated Conditions. Vic' 643 mi NA 

19. Volume Water Vapor Condensec 
in Imoingers Vic 32.15 S NA 

28. Volume Water Vacor Condensed 
in Silica Gel Vwsg 8.45 ECF NA 

Units 

hrs 
hrs 
min 

me 

liter 

K 

me Hg 

me H2O 

mm Hg 

liter 

657 



TABLE 5.2 (continued) 

21. Percent Moisture by Volume 	 Bus 	49.12% 	 NA 

22. Percent Moisture by Saturation 	Elos' 	47.27% 

23. Mole Fraction of Dry See 	 Fed 	1.527: 	 NA 

24. Gas Analysis 

Average CO2 by Volume 	CO2 	 9.0e 	% 	 NA 
Average 02 by Volume 	02 	5.47 	% 	 NA 
Average CO by Volume 	CO 	 8.24 	% 	 NA 
Average A2 by Volume 	N2 	85.53 	% 	 NA 

25. Dry Molecular Weignt of Stack Gas 	Md 	29.66 lb/lb-sole 	NA 

26. Molecular Weight at Stack Conditions 	Ms 	24.13 lb/lb-sole 	NA 

27. Average Stack Temperature 	 is 	646.3 	R 	 sss.a 	K 

23. Average Stack Gas Veiocity 	 Vs 	 61.24 	ft/sec 	18.71 	x/sec 

29. Stack Area 	 As 	 706.3 	sq-in 	8. 456 	sq-a 

30. Actual Stack Gas Flokrate 	 Gs 	1,082,239 	ACFH 	33,6:0 	AC1H 

31. Dry Stack Gas Flowrate (Standara) 	Qsstd 	472,661 	SCFH 	13,236 	SCMH 

22. Iso - Kinetic Rate 	 103.8 	% 	 NA 

22. :ieight of Filterable Particulates 	Mn 	40.8 	29 	 NA 

24a. Particulate Concentration 	 Cs 	2.67E-89 IbiDSCF 	 NA 
(at standard conaitions) 	 1.21 invOSCF 	 NA 

8.019 gr/OSCF 	 NA 

	

42.634 og/DSC1 	 NA 

24b. Particulate Concentration 
(correctea to 6% oxygen) 

34c. Particulate Concentration 
(correctea to 12% carton dioxide) 

Cs6%02 	2.57E-09 'Ib/DSCF 	 NA 

	

1.17 kg/DSC7 	 NA 

	

4.018 griDs17- 	 NA 

	

41.219 kg/DSCI 	 NA 

	

Cs1214:02 3.55E-d9 lb/DSCF 	 NA 

	

1.61 my DSCF 	 NA 

	

8.025 gr/ DSCF 	 NA 

	

56.326 eg/DSC11 	 NA 

M. Pollutant Mass Rate 
	

P/10 	1.26E-13 	lbs/hr 	 lei 

	

571.5 	g/hr 	 NA 
8818 gr/hr 	 NA 
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TABLE 5.2 (continued) 

mra BOX CALIBRATION 
	

84-Dec-i6 

bro. Pressure 

Used for:TST 

Orifice 
Nara 

28.21 Meter Box No. 	2677/679 

2 

Gas Volume 
Temperature 

Dry Gas Meter 
Setting Reference Sampler Reference Inlet Outlet Avg Tian 
00 (Vw) (Vd) (hoe (toi) (too) (td) (8) (Ha) 

(in H29) (ft.3) (ft3) (F) (F) (F) (F) (inn) (Ys) (in H2D) 

a.5 4.910 3.075 70 82 71 76.5 11.43 8.978162 1.486641 
1 3.885 5.27 70 88 74 81 8.63 8.973166 1.619836 
2 18.010 18.428 78 182 78 98 12.23 0.992074 1.60m9 

4 10.308 18.267 78 107 82 94.3 8.76 1.810888 1.629842 

6 18.087 10.212 71 110 84 84 7.17 8.989466 1.67.253 
18.318 18.144 70 110 86 98 6.27 1.319879 1.637934 

Avg ----)8 393628 1.512563 

CALISRAT:CN OF "S" TYPE PITOT TUBE 	84-Dec-96 

Used for:TEST 2 

Std 	"S"-Type 	 Pitot Tube 
Pitot 	Pitot 	 X & Y 

Pitot  Tube Tube 
Tube 	(P) 	(P) 	(4) 

Std Pitot (4) 
Test 1 	X 	8.55 	8.71 	0.834 	 0.99 
Test 2 	X 	0.57 	0.88 	8.797 
Test 3 	X 	8.58 	8.92 	8.786 	Bar. Pressure 
Test 4 	X 	8.19 	0.92 	8.786 	30.46 

	

Avg (Cd) for Probe X ---) 	8.881 	Gas Temo (F) 
176 

Test 1 	Y 	NOT 	NOT 	ERR 
Test 2 	Y 	IN 	IN 	ERR 
Test 3 	Y 	USE 	USE 	ERR 

Test 4 	Y 	 ERR 

	

Avg (CO for Prom Y ---) 	ERR 



TABLE 5.2 (continued) 

MOISTURE AM9 	 :17 3AR ;Ei7riT riEralINATICR4 

(fill-in data at each arrow) 

Test Oata: 
Report Date: 

97-aec-i6 
95-jan-97 

Stack Temp., Dry Bulb (F) —) 177 

Stacx Temp., Wet Bulb (F) —) 177 

Barometric Pressure (in of Hq) —) AZ! 

Saturated H29 Vapor Pressure 
at Wet Bulb Temperature 

(From Vapor Pressure Chart) 
	

14. 

Vapor Pressure of H29 

at Stack Conditions 	 14.3 

Moisture Content in Stacx, 	(Bms) 9.4727272 
47.27% 

CO2 in % (Orsat of Fryitel —) 9 

02 in % (Orsat of Fryite) 5.5 

N2 in % (Orsat of Fryite) —) 85.5 

CO in 	(Orsat of Fryitel ----) 3 

Dry Molecular Weight, 	(Md) 29.66 

Wet Molecular Weignt, 	(Ms) 24.15 
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TABLE 5.2 (continued) 

 

INITIAL STACA TEST DATA Report Oate: 

85-:an-87 

(fill-in data marked by arrows) 

1 	 Facility 	 NCBC 

2 —) 	Location 	 Gulfport, Mississippi 

3 —) 	Operator 	 Jung 

Juergen 

Test 	 aiSk0 

	

Personnel 	 Bueia 

4 	—) 	Test Date 	 87 -Dec-36 

5 	 Run Numper 	 TIEST 2 

6 --) 
	

Stack Dia (in.) 
	

30 

Stacx Area (ina) 	U8 
	

786.3.5834706 

7 —) 	Saaoie Box Nueser 

8 —) 	Meter Box Number 	 *1 

9 	Orifice Calibration 	(Ha) 	 1.6126655758 

18 	Gas Meter Cal. Factor 	(Y) 	 8.293658347Z • 

11 	Pito: Constant (Probe XI (Co) 	 3.3006811727 

	

Pitot Constant (Prose Y) (Co) 	 ERR 

12 —) Air Temperature (F) 	 Ea 

13 --) 	Meter Temterature 	(Tci) 

	

(Fahrenheit) 	 10e 

14 —) Prelim. Stacx Temp. 	(Ts) 

	

(Fahrenheit) 	 178 

15 --) Barometric Pressure 	(Pb) 

	

(in. of Hg) 	 28.25 

16 	Moisture, Assumed 	amo 	 8.4/27didial 

17 	Mol. Weight, Dry 	(Md) 	 2.9.66 

18 	Mol. Weight. Stamk 	(Ms) 	 24.148 

	

19 --) 	Meter Pressure 	(Pm) 

	

(in. of Hg) 	 30.25 

20 --) Stack Pressure, Static (Pg) 

	

(in. of H20) 	 -8.38 
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21 

22 

TABLE 5.2 (continued) 

Stack Pressure, Absolute (Ps) 
(in. of Ng) 	 38.22 

K Factor (H = K x P1 	(K) 	 1.8237721994 

23 --I 	Reference P (Pavg) 
(in. of H20) 8.774 

24 Nozzle Dia (Calculated) 8.2969438825 
25 —) 	Nozzle Dia (Actual) (On) 8.25 
26 Nozzle Area (ft29 (An) 8.018834488846 

27 —) 	Nozzle Numper 12 

23 —) Leak Rate (R.Iin Vacuum) 
Initial 	(ft3/ein) 8.383 
Final (ft2/min) 8.484 

29a --) 	Filter ;44:Its No. S-5 
(gram) Final 8.6427 

Initial 8.6819 
Diff. 8.3488 

29b —) No. Hot Used 
Final 
Initial 
Diff. ERR 

38a ---) 	YOST Tenax Tenax 14793 

T/Char 14796 

Zib ---) 	YOST Tenax Tenax 14794 

T/Char 14797 

;ac —) 	YOST Tenax Tenax 14795 

T/Char 14798 

31a ---) 	Moisture-imoinger 11 ml 936 

31b ---) 	Moisture-Imoinger 42 ml 47 

31c —) 	Moisture-Imoinger 43 mi 8 

31d ---) 	Moisture-Silica Gel Final 213.1485 

Initial 283.6696 

Diff. 9.4789 

31e ---) 	Moisture-Total (111) 992.4789 

(Excluding Na04) (m1) 652.4789 

Moisture-Saturation (m1) 643 

31 --) Samole Container(s) No. 
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TABLE 5.2 (continued) 

22 --) 	Remarks 	 Imoirmier *1 incluces 
carryover of =3 21 

from imoinger 42 
OWN. 



TABLE 5.2 (continued) 

STPCX 

Clock 
Time 

(24 hr). 

37-Om-ea 

95-Ian-97 

Gas 
Meter 

Reaming 
(Vu) 

(ft5 ) 

Pitcm 
Pressure 

(P) 
(in H20) 

Orifice Meter 
Pressure, 

(H) 
(in of H29) 

Desire 	Actual 

Temperature 
Dry Gas Meter 

(F) 
Inlet Outlet 

Vacuum 
(in Hg) 

Oven 
Tema. 

(F) 

Imping 
Temp. 

(F) 

Stacx 
Temp. 

(Ts) 
(F) 

CO2 
(%) 

02 
(%) 

TET DATii TEr 

Traverse 
Point 

%icier 

Report Date: 

Time 
(min) 

1 7 Start 945 296.365 0.71. 0.733 	9.76 78 	79 5 210 68 183.2 8.5 4.5 
2 9 5 959 299 0.33 9.35 	0.39 86 	71 5 210 58 183.2 
3 9 10 955 591.33 0.38 8.90 	0.94 25 	74 6.2 249 3 183.2 
4 10 15 1000 305 8.38 0.99 	9.94 105 	60 6.2 260 5 183.2 10 4.3 
5 
6 

11 
12 

29 
tv ..... 

1006 
1910 

538.5 
310.5 

3.32 
0.37 

	

0.34 	O. ?9 

	

0.89 	0.95 
119 	84 
112 	86 

6.2 
6.3 

270 
2`5 

58 
68 

186.3 
185 

7 1 23 1039 313.49 0.73 0.75 	0.78 96 	99 5.3 268 62 183.2 7 
8 a 35 1E7 317.3 2.36 9.38 	0.32 110 	93 6 250 6a 183.2 
9 3 49 1049 319 9.34 8.95 	1.02 112 	94 6.5 210 68 183.2 

10 4 45 1045 11', 1.2 1.23 	1.3 117 	96 7.7 210 68 183.2 . 
11 e . 59 1050 2 	.2 1.1 1.13 	1.15 129 	98 7.2 279 68  183.2 9.5 J 

12 6 55 1055 323.3 9.27 0.99 	1.25 122 	109 6.5 ES 58 1 as. 2 8 
12 6 60 1109 251.35 0.30 186.3 

'-- (iag 
in) 

uration 
69 

Gas Sample Vol (ft3) 25.257 

Pito; Orifice Meter 
Pressure Pressure, Dry Gas Meter Oven riming Temp. 
(in H20) (in of H20) Temp. 	(F) Vacuum Temp. Temp. (Ts) CO2 02 

(P) GO (Ti) (in Hg) (F) (F) (F) (%) (%) 

Average 2.938 0.973 95.3 6.18 242.1 59.3 182.2 9.0 5.3 
Minimum ) 0.710 & 768 79.0 5.80 21G.3 28.3 183.2 a.0 4.9 
Maximum 1.2as 1.300 122.0 7.70 270.0 82.3 186.3 10.3 7.2 
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TABLE 5.2 (continued) 

4ETH3D 5 1.7.PLMILATED DATA TET 2 	Test Date: 07-Dec-86 
Report Date: 05-Jarr-87 

  

Average 	Volume 
Average 	Average 	Average 	Average 	Stack 	of Gas 	Vol. 	Vol. 

P i tot 	Stack 	Orifice 	Meter 	Gas 	Sampled 	Flosrate 	Fir:irate 
Pressure 	Teas. 	Pressure 	Temp. 	Velocity 	at SIP 	at Stack 	at SIP 	'so- 

(Pavg) 	(Ts) 	(Havg) 	(Ta) 	(vs) 	(Ve ( std ) ) 	(Gs) 	(DstO) 	Kinetic 
( in i420) 	(RI 	( in H20) 	(R) 	(ft/sec) 	(oci) 	(ACFH) 	(SCFr() 	(S) 

1 0.710 643.2 a. 76 534. 3 NA NA NA NA NA 
2 2. 770 643.2 0.83 536.3 56.383 2.611 9.96-E+25 4.26E+05 103.62 

539.3 3 0.807 64/ 2 0.86 57.710 5.387 1.32E+26 4.46E+85 105.87 
4 0.825 643.2 0.68 542.4 53. 262 8. 46a 1.83E+06 4.51E+05 109.78 
5 0.244 643. ? 3.90 545.3 59.063 11.923 1.04E+426 4.56E+435 115.38 
6 3.848 644. 1 0.91 547.6 59.223 13.814 1.05E+06 4. 57E+05 106.48 
7 8.231 644.8 0.89 548. 4 58.224 16.295 1.34E+06 4.52E+05 106.43 
a 3.835 643.9 0.29 550. 8 58.745 20. 226 1.04E-06 4. 52E-05 111.33 
9 0.847 643.3 0.91 551. 4 59.151 21. 312 1.08+06 4. 57E-35 104.26 

18 0.382 643.7 0.95 553. 8 68.270 24. 233 1.87E+36.4.66E+05 134.23 
11 0.:02 643.7 3.97 554.4 61.342 27.642 1.08E+26 4.71E+05 105.16 
12 3.938 643.7 0.37 52.3 61.222 31. 316 1.38E+06 4.73E+45 106.38 
13 0.908 643.9 0.97 55_.3 61.243 33.743 1.08E-d6 4.72,E+05 106.30 



DATA 07-Dec-86 

85-ian-87 

TABLE 5.2 (continued) 

VIET TEST TEST 2 

Date: Report 

Gas Meter Probe Stack Meter Probe Stack 

Samoiing Clock Meter Rota- Tom. T. Temp. Temp. Tesp. Temp. 
Time Time Reading meter Vacuum #5 #1 t2 t5 11 #2 
(min) (24 hr) (liter' Setting (in Hg) (C) (C) (C) (F) (F) (F) 

1 Start 933 9125.23 88 7 62 137 34 143.6 278.6 183.2 

2 5 938 9128.25 as ts 63 148 84 145. 4 298.4 183.2 

3 10 343 9124.9 80 11 64 147 84 147.2 296.6 183.2 

4 15 948 9138.41 as le 66 ' 148 84 150.8 298.4 183.2 

5 20 1903 9144.25 88 12 67 147 86 152.6 296.6 186.8 

6 25 1008 9149.11 80 22 67 157 85 152.6 314.6 185 

7 31 1012 9154.55 se 24 68 170 84 154.4 333 183.2 

8 35 1028 913.Z! 80 20 69 152 84 156.2 287.4 182.2 

9 40 1848 316134 80 10 68 137 84 154.4 278.6 183.2 

10 45 1045 9168.25 35 14 68 137 84 154.4 278.6 183.2 

11 50 1050 9173.25 85 12 69 137 84 156.2 278.6 1113.2 

12 55 1955 9178.73 am 14 69 137 84 155.2 278.6 183.2 

1.3 68 1068 3183.65 85 54 145 86 129.2 293 186.3 

Sas Samole Volume 
(liter) ------) 53.27 

ling Duration 
(min) -) 	68 	 Rota- . 	Meter Probe Stack Meter Probe Stacx 

meter Vacuum Temp. Temp. Temp. Temp. Temp. Temp. 
Setting 	(in Ho) 	(C) 	(C) 	(C) 	(F) 	(F) 	(F) 

Average 51.3 13.3 65.7 146.2 84.4 159.2 295.1 183.3 

Minimum 80 7 54 127 84 129.2 278.5 183.2 

Maximum 35 24 69 170 86 136.2 zsa 186.3 



TABLE 5 . 3 
FIELD DATA FOR TEST 3 

MODIFIED lETHOD 5 AND VOST TEST DATA SUMMARY 
wwimwwwww 	  

- DIFPORT 

2. TEST RN DESIGNATION - TEST 3 

3. TEST DATE - 87-Dec-86 

MODIFIED METHOD 5 VOST 

DATA DEECRIPTION ID Value Units Value 
=SC ====112 =I= 

4. Time 

Start Time(s) 1455 hrs 1551 

Finish Time(f) 1685 hrs 1705 

Duration T 6a En 60 

5. Total Number of Sampling Points NA 12 2 

6. Meter Calibration Factor Y 0.994 NA 

7. Orifice Calibration Factor 

d. Nozzle Specifications 

Ha 1.513 NA 

Diameter On 8.25 in 6 

Area An 3.41E-44 ft2 NA 

• Pitot Tube Coefficient Co 0.581  NA 

10. Average Orifice Pressure Drop Hava 0.9E2 in H2O NA 

11. Volume of Dry Gas Samoied Vm Z5.955 ft2 5.6.650 

12. Average Gas Meter Temperature Tm 558.1 R 331.3 

12. Barometric Pressure Pb 18.25 in Hg 768.4 

14. Static Stack Pressure Pg -2.13 in H2O -9.7 

15. Absolute Stack Pressure Ps 38.22 in Hg 767.6 

16. Volume of Gas Sampled (Standard) Vestd 34.141 SCF 58.733 

17. Volume of Rater Collected in 
Impingers and Silica Gel VIc 679 el ma 

18. Volume of Water Collected 
Based on Saturated Conditions. Vic' 678 el NA 

19. Volume Water Vapor Condensed 

in Impingers Vwc 31.44 S ma 

Volume Water Vapor Condensed 
in Silica Gel Vwsg 0.14 SCF IA 

Units 

hrs 
hrs 
inn 

mm 

liter 

K 

me Hg 

me H2O 

me Hg 

liter 

667 



TABLE 5.3 

21. Percent Moisture by Volume 	 Bus 	48.27% 	 MA 

Percent Moisture by Saturation 	Nes' 	48.22% 

23. Mole Fraction of Dry Gas 	 Fed 	8.5167 	 NA 

24. Gas Analysis 

Average C32 by Volume 	CO2 	9.28 	% 	 NA 
Average 02 by Volume 	02 	4.58 	% 	 NA 
Average CO by Volume 	C0 	8.38 	% 	 NA 
Average 42 by Volume 	N2 	86.38 	% 	 NA 

25. Dry Molecular Weight of Stack Sas 	Md 	29.53 lb/lb-mole 	NA 

25. Molecular Weight at Stack Conditions 	Ms 	24.02 lb/lb-mole 	NA 

27. Average Stack Temperature 	 Ts 	 644 	R 	357.4 	K 

28. Average Stack Gas 4elocity 	 Vs 	 6i8.78 	ft/sec 	18.54 	m/sec 

29. Stack Area 	 As 	706.3 	sq-in 	0.456 	Sq-4 

20. Actual Stack Gas Flowrate 	 Os 	1,872,648 	ACFH 	38,377 	AC1H 

21. Dry Stack bas Flowrate (Standard) 	Osstd 	468,749 	SCFH 	13,348 	SCMH 
% 	• 

'". ISO Kinetic Rate 	 187.7 	% 	 . NA 

_.. 4eight of Filterable Particulates 	Mn 	 35.4 	mg 	 NA 

34a. Particulate Concentration 	 Cs 	2.29E-89 Ib/DSCF 	 NA 
(at stanoard conoitions) 	 1.24 mgiOSCF 	IA 

8.216 gr/DSCF 	 NA 

	

26.612 mg/OSCM 	 NA 

34b. Particulate Concentration 

(corrected to 8% oxygen) 

34c. Particulate Concentration 

(corrected to 12% caroon dioxide) 

Cs6%02 	2.38E-89 lb/ DSC; 	 NA 

	

8.24 mg/OSCF 	NA 

	

8.815 gr/OSCF 	 NA 

	

33.264 mg/DSCI 	 NA 

	

Cs12%CO2 2.38E-89 lb/DSCF 	 NA 

	

1.35 mg/ DSCF 	 MA 

	

8.821 gr/DSCF 	 NA 

	

47.7M mg/DSC1 	NA 

35. Pollutant Kass Rate 
	

PMR 	1.85E-83 	lbs/hr 	 NA 

	

477.7 	g/hr 	 NA 
7372 gr/hr 	 NA 
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TABLE 5.3 (continued) 

ea BOX OPLIBRATIC34 	 04-lec-36 

.. Pressure 	30.21 

Used for:TEST 3 

Meter Box Mo. 	2677/671 

Orifice 	 Temperature 
'land. 	bas Volume 	 Dry Gas Meter 

3ettIng Reference Sampler Reference 
(H) 	(Vis) 	(Vd) 	(be) 

(in 'r 	(ft3) 	(ft3) 	(F) 

Inlet 
(tdi) 

(F) 

Outlet 
(tdo) 

(F) 

Avg 
(to) 
(F) 

Time 
(8) 	 (Ha) 

(min) 	(Ym) 	(in H20) 

0.5 4.318 5.075 78 82 71 76.3 11.43 3.978162 1.486641 
1 5.805 5.237 70 88 74 81 8.63 0.973166 1.619856 
2 10.810 10.420 70 102 78 90 12.25 0.992074 1.60E209 
4 10.308 10.267 79 107 82 94.5 8.76 Lana 1.629042 
6 10.307 10.212 71 110 84 84 7.17 0.989466 1.6772E3 
3 10.310 10.144 70 110 86 98 6.27 1.319071 1.637994 

Avg ----)0.993638 1 612663 

CALIBRATION OF °S" TYPE PIM TUBE 	04-17ec-36 

Used for:TET 

Std 	"S"-Type 	 Pitot Tube ID. 
Pitot 	Pitot 	 X & 'f 

Pitot Tube Tube 
Tube 	(P) 	(P) 	(CO 

Std Pitot (Co) 
Test 1 X 0.5.6 0.79 0.334 0.?9 
Test 2 X 8.57 0.88 0.797 
Test 3 X 0.58 0.92 0.766 Bar. Pressure 
Test 4 X 0.58 0.92 L786 3.46 

	

Avg (Co) for Probe X -) 	LES! 	Gas Two (F) 
176 

Test 1 	r 	NOT 	NOT 	ERR 
Test 2 	r 	IN 	IN 	ERR 
Test 3 	Y 	USE 	USE 	ERR 
Test 4 	Y 	 ERR 

	

Avg (Cp) for Probe Y -) 	ERR 
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TABLE 5.3 (continued) 

. MDISTUM MO MOL.M9.1:18 Ziriff DETENINATIN 

(fill-In data at each arrow) 

	

Test Date: 
	

07-Dec-i6 

	

Report Date: 
	

15-jan-37 

Stack Temp., Dry Bulb (F1 
	

178 

Stack Temp., Wet Bulb (F) 	—) 	178 

	

Barometric Pressure (in of Hg) —) 	29.2! 

Saturated 429 Vapor Pressure 

at Wet Bulb Temperature 

(From Vapor Pressure Chart) 	) 	14.62 

Vapor Pressure of H29 

at Stack Conditions 	 14.82 

Moisture Cantent in Stack, (Bom) 	9.4832857 
48622% 

CO2 in % (Orsat of Fryite) 	—) 	9.2 

in % (Orsat of Fryite) 	----) 	4.! 

N2 in % (Orsat of Fryite) 	—4 	as. 3 

CO in % (Orsas of Fryite) 	—) 

Dry Molecular Weight, (Md) 	 29.83 

Net Molecular Weight, (Ms) 	 24.02 
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TABLE 5.3 (continued) 

	

1 	--) 

	

2 	--) 

INITIAL STACK TEST DATA Report Date: 
05-San-87 

Gulfport, Aississippi 

(fill-in data marked by arrows) 

Facility 

Location 

3 	--) Operator Jung 

Juergens,Grasso 
Test Sasko 

Personnel Buela 

4 	--) Test Date 87-Dec-36 

5 —) Run Number TEST 3 

6 —) Stack Dia (in.) 30 

Stack Area (in2) (A) 706.85334706 

7 —) Sample Box Amer *1 

--i Meter Box Muster *1 

9 Orifice Calibration (Ha) 1 61266597E8 

10 Gas Meter Cal. Factor (Y) 0 9936533475 

11 Pitot Constant (Probe X) 	(Co) 0.8006011727 

Pitot Constant (Probe Y) 	(Co) ERR 

12 	—) 60 Air Temperature (F) 

13 	—) Meter Temperature (Tm) 
(Fahrenheit) 100 

14 	—) Prelim. Stack Tem (Ts) 
(Fahrenneit) 178 

15 	—) Barometric Pressure (Pb) 

(in. 	of Hg) 33.25 

16 Moisture, Assumed (Bes) 0.4833057851 

17 Mol. Weight, Dry (Md) 24.552 

18 Mol. Weight, Stack (Ms) 24.328520992 

19 	—) Meter Pressure (Pm) 

(in. of Hq) 30.25 

20 	--) Stack Pressure, Static (Pg) 
(in. of H2O) -4.19 
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29 

TABLE 5.3 	(continued) 

Stack Pressure, Absolute (Ps) 
(in. of Hg) 	 Z8.22 

K Factor (H = K x P) 	(K) 	 8.2880552697 

22 —) 	Reference P (Pavg) 

(in. 	of H28) 0.998 

24 Nozzle Dia (Calculated) 0.2978466681 

25 --) 	Nozzle Dia (Actual) (On) a.z5 
25 Nozzle Area (ft2) (An) 0.3983408846 

27 —) 	Nozzle %meter #2 

29 —) Leak Rate (215in Vacuum) 

Initial 	(ft2/min) 8.382 
Final 	(ft3/min) 8.384 

29a --) 	Filter Weights No. 2-1 
(grams) Final 8.6272 

Initial 0.6819 
Diff. 0.8354 

21la —) No. Not Used 
Final 
Initial 

Diff. ERR 

Zaa ---) 	VOST Tenax Tenax 14729 

T/Dar 14685 

Zab —) 	VOST Tenax Tenax 14800 

T/Char 14803 

Zac ---) 	VOST Tenax Tenax 14681 

T/Char 14804 

Zia —) 	Idisture-Idpinger *1 ml 668 

31b ---) 	Moisture-idpinger 42 el ZOO 

:lc ---) 	Moisture-idpirger *3 di a 

31d —) 	Moisture-Silica Gel Final 231.228 

Initial 219.7664 

Diff. 11.4716 

31e ---) 	Moisture-Total (01) 979.4716 
(excluding Na0H) (ml) 679.4716 

(ml) 678 Moisture-Saturation 

31 --) Sample Container(s) No. 
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TABLE 5.3 (continued) 
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TABLE 5.3 (continued) 

07-Dec-66 

15-jan-87 

bas 
Meter 
Reading 
MO 

(ft3 ) 

Pitot 
Pressure 

(P) 
(in H22) 

Orifice Meter 
Pressure, 

(H) 
(in of A28) 
Desire 	Actual 

Temperature 
Dry Gas Meter 

(F) 
Inlet Outlet 

Vacuum 
(in Hg) 

Oven 
Tema. 
(F) 

raping 
Temp. 
(F) 

Stack 
Temp. 
(Ts) 
(F) 

CO2 
(%) 

G2 
(%) 

STACK TEST DATA 7E5T 3 
=110101:11===111 

Report Date: 

Traverse 	Clock 

	

Point 	Time 	Time 

	

Numaer 	(min) 	(24 hr) 

1 	7 	Start 	1455 334.254 0.72 0.71 	0.77 82 	89 6.7 260 56 181 
2 	8 	5 	1581 237.3 8.76 0.75 	4.81 94 	81 6.3 278 53 181 
3 	9 	18 	1505 339.6 0.33 0.94 	1.32 99 	83 8.5 252 54 181 8 4.5 

18 	15 	1518 242.8 8.9 8.39 	0.36 187 	85 8.2 250 59 181 
5 	11 	28 	1315 345.6 0.9 8.69 	8.26 110 	88 8.2 252 62 181 
6 	12 	25 	1528 348.4 8.33 0.92 	1 116 	30 8.3 262 68 181 9.5 
7 	1 	38 	1535 351.315 0.79 0.78 	0.85 101 	92 7.1 258 62 181 9.5 
8 	2 	35 	1548 354.3 8.79 0.78 	0.85 189 	94 7.2 270 54 181 
9 	3 	40 	1545 357.7 0.37 0.36 	0.93 114 	95 7.8 268 55 181 
10 	4 	45 	1558 260.4 1.38 1.47 	1.15 117 	96 9 260 58 181 9.5 
11 	5 	51 	15E5 363.5 1.35 1.34 	1.12 121 	98 9.3 285 60 184 
12 	6 	55 	1620 267.2 0.94 8.93 	1 122 	100 8.5 265 sa 183 9.5 
13 	6 	60 	1605 

c,..toling Duration 

	

din) ---i 	68 

370.219 0.08 119 	108 183 

3as Emile Voi (ft3) 	(Vm) -) 35.255 

Pitot Orifice Meter Stack 
Pressure Pressure, Dry Gas Meter Oven Loping Temp. 
(in 	)20) (in of HU) Tema. 	(F) Vacuum Temp. Tema. (Ts) CO2 02 

(P) (H) (Tao (in Hip (F) (F) (F) (%) (%) 

Average 4.890 0.952 98.9 8.02 253.3 58.4 181.5 9.2 4.5 ) 
Minimum ) 8.720 0.772 80.3 6.70 252.3 53.8 181.3 8.3 4.5 
Maximum ) 1.380 1.150 122.3 9.38 285.8 68.a 184.3 3.5 4.5 
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TABLE 5.3 (continued) 

MODIFIED *WAD 5 CALCLUITE) DATA 

Average 
Meter 
Temp. 
(Ta) 
(R) 

Test Date: 
Report Date: 

Volume 
of has 

Sampled 
at STP 

(Ve(std)) 
(dscf) 

87-Dec-86 
05-Jan-d7 

Vol. 
Flowrate 
at Stack 
(Os) 
(ACTH) 

Vol. 
FImorate 
at STP 
(Ostd) 
(SCFH) 

Iso-
Kinetic 
(%) 

TEST 3 

Average 
Stack 
bas 

Velocity 
(vs) 

(ft/sec) 

Average 
Pitot 
Pressure 
(Pavg) 

(in A28) 

Average 
Stack 
Teem. 
(Ts) 
(R) 

Average 
Orifice 
Pressure 
(Havg) 
(in A20) 

1 	3.729 641.0 0.77 541.3 NA ma AA NA NA 
2 	3.740 641..3 3.79 544.3 55. 325 3.452 9.78E-d5 4.22E005 141.98 
3 	3.813 641.3 8.87 546.5 57. 883 5.188 1.32E-d6 4.48E+85 104.38 
4 	3.83.1 641. a 0.89 548.9 58.681 8.264 1. 34&06 4. 46E,-10.5 109.42 
5 	a.346 64I.3 8.338 559.9 59.155 10.935. 1. &ET* 4.49E+05 187.71 
6 	Lau 641.3 8.92 552.9 59.643 13.586 1.85E-606 4.532-35 106.37 
7 	0.850 641.0 0.91 553.4 59.295 16.948 1.35E-06 4.58E-05 118.21 
a 	0.843 641.3 8. S0 554.4 59.113 19.682 1.3464-06 4.48E+85 189.52 
9 	0.846 641.3 8.91 553.6 59.140 22.417 1.35E146 4.49E445 108.29 
18 	0.369 641.0 8.93 556.7 59.954 24.352 1.862,08 4.5.52,405 107.53 
11 	3.865 641.3 8. 95  557.8 63.532 27.856 1.37E+06 4.68E-05 107.75 

12 	8.390 641. 4 8.95 =8.9 68.694 31.320 1.076,46 4.61E-d5 109.85 
13 	0.898 641.5 L 559.7 A 699 334.141 1..37E-06 4.61E+05 109. 



DATA TEST 3 

Date: 

07-Dec-66 

05-ian-i7 

TABLE 5.3 	(continued) 

MST TEST 
71= 

Report 

Sas Meter Prone Stack Meter Prow Stack 
Sanding Clock Meter Rota- Temp. Ten. Temp. Temp. T. Temp. 

Time Time Rearing meter Vacuum .5 it $2 15 111 *2 
(min) (24 nr) (liter) Setting (in Hg) (C) (C) (C) (F) (F) (F) 

1 Start 1551 9E00.65 85 12 65 154 84 149 399.2 183.2 
2 5 1556 92215.3 85 16 53 156 85 131 312.8 185 

3 18 1681 9218.45 85 16 56 156 85 132.3 312.8 185 
4 15 1686 9215.45 85 16 56 157 85 132.8 314.6 185 

5 28 1616 9229.45 85 19 57 157 84 134.6 314.6 183.2 
6 25 1625 922.7,. M 84 21 58 156 84 126.4 312.3 183.2 
7 31 1638 92228.3 88 21 58 156 84 126.4 312.3 183.2 

8 35 1633 9224.35 38 23 59 154 85 138.2 389.2 185 

9 48 1648 9213.54 65 22 68 143 84 148 289.4 183.2 

18 45 1658 9245.6 85 /2 68 144 85 148 291.2 185 

11 58 1655 9249.55 84 23 68 145 85 148 293 183 

12 55 1700 92E4.51 78 23 52 149 86 125.6 389.2 186.3 

13 68 1705 9257.3 86 32 32 186.3 

bas Sample Volume 

(liter) 56.65 ------) 

ling Duration 
(min) ---) 	68 	 Rota- 	 Meter Probe Stack Meter Probe Stack 

meter Vacuum Temp. Temo. Temp. Temp. Tem. Temp. 

Setting 	(in Hg) 	(C) 	(C) 	(C) 	(F) 	(F) 	(F) 

Average 63.4 19.5 58.3 152.2 84.8 128.4 225.43 184.6 

Minimum 78 12 52 143 84 32 32 183.2 

Maximum 85 22 63 157 86 149 314.6 186.3 



TABLE 5 . 5 
FIELD DATA FOR TEST 5 

ADDIFIED 4ETHOD 5 AND VOST TEST DATA RIM NARY 

NCBC - GULFPORT 

M0DIFIED METHOD 5 VOST 

2. TEST RUN DESIGNATION - 	TEST 5 

3. TEST DATE - 	15-Dec-86 

DATA DESCRIPTION ID Value Units Value 
=1=13 =I= 

4. Time 

Start Time(sl 928 hrs 92! 
Finish MEW) 1030 hrs 1050 

Duration T 60 min 60 

3. Total Aumaer of Sampling Points NP 12 2 

6. Meter Calibration Factor Y a. 994 NA 

7. Orifice Calibration Factor Ha 1.613 NA 

8. Nozzle Specifications 
Diameter Dn 0.23 in 6 

Area An 3.41E-04 ft2 NA 

, Pitot Tube Coefficient Ca 0.801 NA 

10. Average Orifice Pressure Drop Havg 0.828 in H20 NA 

11. Volume of Dry Gas Samplea Vm 31.726 g+, ,.. 48.310 

12. Average Gas Meter Temperature Tx 552.7 R 293.3 

13. Barometric Pressure Pb 30.26 in Hg 768.6 

14. Static Stack Pressure Pg 0.56 In H2O 14.2 

15. Absolute Stacx Pressure Ps 20.30 in Hg 769.6 

16. Volume of Gas Sampled (Stanaara) Vend 30.452 S 48.826 

17. Volume of Water Collected in 

impingers and Silica Gel VIc 839 ml NA 

18. Volume of Water Collected 
Based on Saturated Conditions. Vic' 837 ml 

19. Volume Water Vapor Condensed 
in Impingers Vwc 39.47 SCF NA 

'iolume Water Vapor Condenses 
in Silica Gel Ywsg 0.43 SCF 

Units 

hrs 
hrs 

min 

liter 

K 

 am Hg 

mm H2O 

mm Hg 

liter 
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TABLE 5.5 (continued) 

21. Percent Moisture by Volume 	 3ws 	36.46% 	 NA 

Percent Moisture by Saturation 	Ems' 	73.41% 

22. Mole Fraction of Dry Gas 	 Fla 	8.4,339 	 NA 

24. Gas Analysis 

Average CO2 by Volume 	C32 	 7.60 	% 	 NA 
Average 02 by Volume 	02 	 6.5.1 	% 	 NA 
Average CO by Volume 	CO 	 3.30 	% 	 NA 
Average 12 by Volume 	N2 	85.83 	% 	 NA 

25. Dry Molecular Weight of Stack Gas 	Md 	 a. 4 lb/lb-sole 	NA 

26. Molecular Weight at Stack Conditions 	Ms 	23.30 lb/lb-sole 	NA 

27. Average Stack Temperature 	 Ts 	648.6 	R 	 360.0 	K 

28. Average Stack Gas Velocity 	 Vs 	68.70 	ft/sec 	20.29 	a/sec 

29. Stack Area 	 As 	706.9 	sq-in 	0.4E6 	sp-a 

38. Actual Stack Gas Flowrate 	 Ds 	1,214,117 	ACFH 	-. 34,284 	ACMH 

21. Dry Stack Gas Flowrate (Standard) 	Osstd 	427,146 	S711 	12,280 	SC 

2. Iso - Kinetic Rate 	 181.3 	% 	 NA 

... Weight of Filterable Particulates 	Mn 	 41.2 	mg 	 NA 

34a. Particulate Concentration 	 Cs 	2.98E-49 IbiD92F 	 NA 
(at stanoard conditions) 	 1.25 mg/DSCF 	 NA 

4.021 gr/DSCF 	 NA 

	

47.773 mg/DSC1 	 NA 

346. Particulate Concentration 
(Lutrected to 6% oxygen) 

34c. Particulate Concentration 
(Lurr=uled to 12% carbon dioxide) 

Cs6142 	3.11E-439 1bl OSU 	 NA 

	

1.41 mg/DSCF 	 NA 

	

gr/DSG 	 NA 

	

49.778 mg/DSCM 	 NA 

	

Cs12%CO2 4.71E-39 lb/DSC: 	 NA 

	

2.14 mg/DSCF 	 NA 

	

8.333 gr/DSG 	 NA 

	

75.431 mg/DSCII 	 NA 

33. Pollutant Mass Rate 
	

PMR 	1.28E-33 	lbs/hr 	 NA 

	

591.4 	g/hr 	 NA 

	

9126 gr/hr 	 NA 



TABLE 5.5 (continued) 

METER BOX CALIBRATION 	 04--Dec-86 
=======1 

Pressure 	3.21 	Meter Box No. 	2677/671 

.sed for:TEST 5 

Orifice 	 Temperature 
Nano. 	Gas Volume 	 Dry Gas later 

Setting Reference Sampler Reference 
(H) 	 (Yd) 	(tm) 

(in H28) 	(ft2) 	(ft3) 	(F) 

Inlet 
(tdi) 

(F) 

Outlet 
(tdo) 
(F) 

Avg 
(td) 

(F) 

Time 
(8) 

(min) 	(Yo! 
(Ha) 

(in (20) 

0.3 4.918 5.075 78 82 71 76.5 11.43 8.378162 :.+88641 
1 5.385 5..137 78 88 74 81 8.63 8.373166 1.619856 
2 18.018 10.+28 78 182 78 98 12.25 8.992874 1.683299 
4 10.388 18.267 73 187 82 94.5 8.76 1.818808 1.82°042 
6 10.087 10.212 71 110 84 84 7.17 0.989466 1.67-253 

1.857994 8 18.310 10.144 70 110 86 98 6.27 1.819879 

Avg --0.'71.367.8 1.612E63 

CALIBRATION OF 'S" TYPE PITOT TUBE 	04-0ec-66 

Used for1TET 

Std 	"S"-Type 	 Pitot Tube ID. 
Pact 	Pitot 	 X & Y 

Pitot Tuoe Tube 
Tube 	(P) 	(P) 	(Co) 

Std Pitot (Co) 
Test 1 	1 	a. s 	0.74 	0.8.34 	8. 99  

Test 2 A 	 0.37 8.38 8.797 
Test 3 	X 	0.58 	8.92 	8.766 	Bar. Pressure 
Test 4 	X 	8.58 	0.92 	0.726 	30.46 

	

Avg (CO for Probe X -1 	8.821 	bas Temp (F) 
176 

Test 1 	Y 	NOT 	NOT 	ERR 
Test 2 	Y 	IN 	IN 	SR 
Test 3 	Y 	USE 	(LSE 	SR 
Test 4 	Y 	 ERR 

	

Avg (Co) for Probe Y -) 	ERR 
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TABLE 5.5 (continued) 

MOISTURE AND 111;7'1 AR 42166T :ETERMIMAT:GN 

(fill-in data at each arrow) 

Test Date: 
Report Data: 

Stack Temp., Dry Bulb (F) 

Stack Temp., Wet Bulb (F) 

Barometric Pressure (in of Hql 

Ow,. 15 	3G 
05-Jan-97 

185 

—) 	185 

----) 	3a.a. 

Saturated 429 Vapor Pressure 
at Wet Bulb Temperature 

(From Vapor Pressure Chart) 17.37 

Vapor Pressure of 428 

at Stack Conditions 17.37 

Moisture Content in Stack, 	(Boos) 8.5541110 
55.41% 

CO2 in % (Orsat of Fryite) 8 

C2 in % (Orsat of Fryite) 6 

N2 :n % (Orsat of Fryite) 86 

CO in % (Orsat of Fryttei 8 

Dry Molecular Weignt, 	(Md) 29.52 

Wet Molecular Weight, 	(Ms) 23.22 
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TABLE 5.5 (continued) 

 

INITIAL STACK TEST DATA Report Date: 
05-jarr-87 

(fill-in data marked by armies) 

1 —) 	Facility 	 MCBC 

2 —) 	Location 	 Gulfport, Mississippi 

3 —) 	Operator 	 Jung 
Jwargemi, Sam 

Test 	 3asko 
Personnel 	 Buela 

4 —) 	Test Data 	 15-Dec-36 

5 —) 	Run Number 	 TEST 5 

6 —) 
	

Stack Dia (in.) 
	

33 

Stack'Area (in2) 	(A) 
	

786.25334706 

7 --) 	Sample Box Number 

a --) 	Meter Sox Number 	 el 

9 	Orifice Calibration 	(Ha) 	 1.612665973 

10 	Gas Meter Cal. Factor 	(Y) 	 8.993633475 

11 	Pitot Constant (Probe X) (co) 	 3.8086311727 

	

Pitot Constant (Probe Y) (Co) 	 ERR 

12 --) 	Air Temperature (F1 	 68 

13 —) 	Meter Temperature 	(.5) 
(Fanreriieit) 	 94 

14 --) 	Prelim. Stack T. 	(Ts) 
(Fahrenneit) 	 184 

15 -4 Barometric Pressure 	(Pb) 
(in. of Hg) 	 33.25 

16 	Moisture, Assumed 	(ams) 	8.5,541118377 

17 	Mol. Weight, Dry 	Old) 	 29.2 

18 	Mol. Weight, Stack 	(Ms) 	 23.021448846 

19 —} 	Meter Pressure 	(Pm) 
(in. of Hg) 	 38.26 

28 —) Stack Pressure, Static (Pg) 
(in. of H29) 	 0.2 
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TABLE 5.5 (continued) 

21 	Stack Pressure, Absolute (Ps) 

(in. of Hip 	 a.za 

22 	K Factor (H = K x P) 	(K) 	 3.717508053 

23 —) 	Reference P 	(Pavg) 

(in. of H20) 	 1.2167 

24 	Nozzle Dia (Calculated) 	 a.290.'•.a16aa6 

25 --) 	Nozzle Dia (Actual) 	(Dn) 	 0.25 

26 	Nozzle Area (ft2) 	440 	 0.0002408846 
27 —) 	Nozzle Number 	 #2 

28 —) Leak Rate (111.7.in Vacuum) 

	

Initial (ft2/min) 
	

L 002 

Final (ft3/ein) 
	

0.001 

29a —) 	Filter Alights 	No. 	S - 8 

(grams) 	Final 	 0.6465 
Initial 	 0.6253 

	

Diff. 	 0.0412 

as Mo. 

Final 
Initial 
Diff. 

VOST Tenax Tenax 
T/Char 

 

  

VOST Tenax Tenax 

T/Char 

 

  

VOST Tenax Tenax 
T/Char 

 

   

    

31a ---) Moisture-imoinger #1 	el 	 820 

---) Moisture-Imainger #2 	mi 	 220 

31c ---i Moisture-impinger 13 	el 	 0 

31d ---) Moisture-Silica Gel 	Final 	 208.5 

Initial 	 199.44 

Diff. 	 9.06 

31e —) 	Moisture-Total 	(el) 	 1139.26 

(excluding Mali) 	(el) 	 839.06 

Moisture-Saturation (el) 	 837 

31 —) Sample Containerts) No. 

NA 

oR 
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TAELE 5.5 (continued) 
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TABLE 5.5 (continued) 

Pitot 
Pressure 

(P) 
(in H28) 

Orifice Meter 
Pressure, 
(H) 

(in of H28) 
Desire 	Actual 

Temperature 
Dry Gas Meter 

(F) 

Inlet Outlet 

Vacuum 
(in Hg) 

Oven 

Temp. 
(F) 

, 
Loping 

TOO. 
(F) 

Stack 
Temb6 

(Ts) 
(F) 

CD2 
(A) 

02 
(%) 

STACK TEST DATA TEST 5 

Date: 

Clock 
Time 

(24 hri 

15-Dec-36 

05-Jan-87 

Gas 
Meter 

Reading 
(Vb) 

(ft3 ) 

=at 

Report 

Traverse 

	

Point 	Time 

	

Number 	(min) 

1 7 Start 928 4x5.824 a. 94 a. 67 	0.72 78 78 7.7 210 44 187 8.a 6.3 

2 8 5 923 47.9 1.1 0.79 	0.84 34 71 9 208 42 185 7.3 6.5 

3 9 18 938 410 1.15 0.83 	8.88 92 74 9.5 249 44 189 7.5 6.5 

4 10 15 935 4133.1 1.2 0.26 	0.91 100 77 9.9 Ma 44 187 

5 11 28 940 415.9 1.25 x.99 	x.35 187 81 10.5 MO 46 189 

6 12 25 945 418.7 1.2 8.86 	8.91 118 64 18.2 258 48 189 

7 1 38 1008 421.5 0.92 0.66 	0.7 99 89 8 250 50 187 

a 2 35 1005 424.4 0.93 0.67 	0.71 106 91 8.4 ase 52 189 7.5 7.3 

9 3 40 1010 426.6 0.94 8.67 	8.72 106 92 8.5 258 58 187 

a 4 45 1015 429.1 1.08 0.77 	0.82 113 93 9.5 240 52 187 

.1 5 58 1020 431.9 1.3 0.13 	8.99 118 96 11.2 220 52 187 8.3 7.2 

.2 6 55 1025 434.3 1.02 0.72 	8.78 128 98 9 258 54 187 

13 6 6a 1830 437.55 8.90 189 

ling Duration 
inn) -) 	68 

Gas Samole Vol (ft3) 	(Vu) -, 31.726 

Pitot Orifice Meter Stack 

Pressure Pressure, Dry Gas Meter Oven imping Temp. 

(in H20) (in of N28) Tema. 	(F) Vacuum Temp. Tem. (Ts) CO2 02 

(P) (H) ago (in Hg) (F) (F) (F) (%) (X) 

Average 1 1.386 0.828 93.7 9.23 221.7 48.2 187.4 7. 5 6.6 

Minimum ) 9.920 0.700 70.0 7.79 208.0 42.3 185.3 7.3 6.5 

Maximum ) 1.389 8.990 120.3 11.28 250.4 58.9 188.5 8.0 7. a 
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TABLE 5.5 (continued) 

MODIFIED *TROD 5 CM.CLLATED DATA TEST 5 	Test Data: 15-Dec-86 
Report Date: 05-Jan-87 

  

Average 	Volume 
Average 	Average 	Average 	Average 	Stack 	of Gas 	Vol. 	Vol. 

	

Pitot Stack Orifice Meter 	Gas Sampled Flowrate Flowrate 
Pressure 	Tamp. 	Pressure 	Teen. 	Velocity 	at STP 	at Stack 	at STP 	Iso- 
(Pavg) 	(Ts) 	(Have) 	(Tm) 	(vs) 	(Vm(std)) 	(Os) 	(Ostd) 	Kinetic 

(in N28) 	(R) 	(in H20) 	(R) 	(ft/sec) 	(dscf) 	(ACFH) 	(SCFH) 	(%) 

1 0.940 646.3 0.72 534.3 NA WI NA NA NA 
2 1.020 645.9 4.78 535.9 66.515 2.059 1.18E+46 4.24E+45 83.94 
3 1.363 646,8 0.91 Ea.:. 67.264 4.124 1.24E+46 4.33E+45 83.26 
4 1.398 646.8 0.94 544.3 69.044 7.151 1.22E+46 4.44E+05 95.4 
5 1.128 647.2 0.86 543.4 78.016 9.856 1.24E+06 4.46E+05 97.38 
6 1.144 647.4 0.87 545.7 74.444 12.542 1.24E-46 4.46E+45 99.10 
7 1.109 647.3 0.84 546.3 69.418 15.235 1.22..E+46 4.42E+05 100.15 
a 1.386 647.3 4.93 548.3 68.725 18.045 1.21E+46 4.37E+05 141.51 
9 1.070 647.4 0.82 549.5 63.205 20.394 1.21E+06 4.34E+05 99.23 

10 1.071 647.3 0.82 558.3 68.233 22.456 1.21E+46 4.34E+05 98.66 
11 1.392 647.3 0.33 552.3 68.991 25.392 1.22E+06 4.38E+45 99.18 
12 1.086 647.3 0.93 5E3.7 68.699 27.912 1.21E+46 4.27E+05 99.94 
13 1.286 647.4 0.33 5E3.7 62.705 3.452 1.21E+06 4.37E+05 100.23 



DATA 15 -Oec-i6 

05-Jan-87 

TABLE 5.5 	(continued) 

VOST TEST TL=T 5 

Date: 

=11=•=11111==1111=1 

Report 

Gas Meter Probe Stack Meter Probe Stacx 

Sampling Clock Meter Rota- Temp. Temp. Temp. Temp. Temp. Temp. 

Time Time Reading meter Vacuum t5 i11 12 15 11 #2 

(min) (24 hr) (liter) Setting (in 4g) (C) (C) (C) (F) (F) (F) 

1 	Start 729 11 26 15 145 86 32 im 187 
2 	5 938 4.71 84 29 18 149 85 64 308 185 
3 	18 925 9.5 84 21 18 154 87 64 299 189 
4 	15 940 14.4 84 21 19 153 86 66 287 187 
5 	29 1000 19.26 86 12 19 148 87 66 298 189 
6 	29 1005 24.5 82 12.5 21 152 87 78 306 189 
7 	31 1910 28.6 85 13 21 153 86 78 387 187 
8 	35 1015 Z 85 12.6 29 156 87 68 313 189 
9 	40 1E9 38.98 45 24 21 151 86 70 304 187 

10 	45 111M 42.25 44 24 21 151 86 70 204 187 
11 	Si 1040 44.15 48 25 22 152 86 72 306 187 
12 	55 1945 46.32 44 29 22 154 86 72 299 187 
13 	68 1050 48.41 22 151 87 72 304 189 

bas Samoie Volume 
(liter) 48.31 

• ling Duration 
kiln) —) Rota- 	 Meter Probe Stack Meter Prooe Stack 

meter Vacuum Temp. Tema. Temo. Temp. Temo. Temp. 

Setting 	(in lig) 	(C) 	(C) 	(C) 	(F) 	(F) 	(F) 

Average 70.1 18.3 29.3 151.3 26.3 65.8 304.6 187.4 
Minimum 40 12 18 145 85 22 293 185 
Maximum 86 25 22 156 87 71.6 312.8 188.6 



TABLE 5.6 

FIELD DATA FOR TEST 6 

MODIFIED 1E0i3D 5 AND AST TEST DATA SUMMARY 

MODIFIED METHOD 5 VOST 

!CC - aLFPORT 

2. TEST RUN ISISNATI124 - 	TEST 6 

3. TEST DATE - 	15-7ec-86 

DATA DESCRIPTION ID Value Units Value 
.ww= =111 =WW1 =NM 

4. Time 

Start Time(s) 1145 hrs 1158 
Finish Timeif) 1255 hrs 1313 
Duration T 60 sin 6a 

5. Total Number of Sampling Points to 12 2 

6. Meter Calibration Factor Y 0.994 NA 

7. Orifice Calibration Factor Ha 1.613 NA 

8. Nozzle Specifications 
Diameter Dn 0.25 in 6 

Area An 3.41E-04 ft2 NA 

- v. Pitot Tube Coefficient Cp 8.881- NA 

10. Average Orifice Pressure Drop Havg 1.093 in H2O NA 

11. Volume of Dry Sas Sampled Vs 38.228 ft3 64.460 

12. Average bas Meter Temperature Ts 563.3 R 2T5.3 

12. Barometric Pressure Pb 20.26 in Hg 768.6 

14. Static Stacx Pressure Pg 8.52 in H2O 12.2 

15. Absolute Stack Pressure Ps 10.20 in Hg 769.6 

16. Volume of bas Sampled (Standard) Vmstd 36.205 SCF 64.725 

17. Volume cf Water Collected in 
Impingers and Silica Sol Vic 1815 el ma 

18. Volume of Water Collected 

Based on Saturated Conditions. Vic' 1046 ml NA. 

19. Volume Water Vapor Condensed 
in imoingers Vac 47.21 SCF NA 

Volume Water Vapor Condensed 
in Silica Gel Vwsg 8.57 SCF NA 

Units 

hrs 

hrs 

min 

21I 

liter 

K 

sm Ha 

as H2O 

mm Hg 

liter 
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TABEL 5.6 (continued) 

21. Percent Moisture by Voiume 	 B.s 	5.99% 	 NA 

Percent Moisture by Saturation 	Boos' 	57.63% 

22. Mole Fraction of Dry Gas 	 Fed 	0.4237 	 NA 

24. Gas Analysis Average CO2 by Volume 	CO2 	 8.00 	% 	 NA 

Average 02 by Volume 	02 	 5.90 	% 	 NA 
Average CO by Volume 	CO 	 0.00 	% 	 NA 
Average N2 by Volume 	Pe 	86.18 	X 	 NA 

25. Dry Molecular 4eight of Stack bas 	Md 	29.52 lb/lb-vie 	NA 

25. Molecular *tight at Stack Conditions 	Ms 	22.88 lb/lb-mole 	NA 

27. Average Stack Temperature 	 Ts 	648.6 	R 	 3613 	K 

28. Average Stack Gas Velocity 	 Vs 	83.49 	ft/sec 	25.52 	s/sec 

29. Stack Area 	 As 	706.3 	scrin 	0.456 	sq-s 

N. Actual Stack Gas F1o►rrate 	 Qs 	1,475,252 	ACFH 	41,782 	ACMH 

31. Dry Stack Gas Flowrate (Standard) 	Osstd 	515,251 	SCR 	14,592 	SCMH 

32. Iso - Kinetic Rate 	 101.7 	% 	 NA 

. '..)eignt of Filteraole Particulates 	Mn 	 44.1 	mg 	 NA 

34a. Particulate Concentration 	 Cs 	2.69E-a9 lb/DSCF 	 NA 
(at standard conoitions) 	 1.22 sp/DSCF 	 NA 

8.019 griDSU 	 NA 

43.31e eg/DS01 	 NA 

34b. Particulate Concentration 
(corrected to 6% oxygen) 

24c. Particulate Concentration 
(corrected to 12% carton dioxide) 

	

Cs6% 	2.67E-89 1b/DSCF 	 NA 

	

1.21 mi/DSCF 	 NA 

	

0.419 gr/DSCF 	 NA 

	

42.724 eg/DSCM 	 NA 

	

Cs12% 	4.03E-89 113/0SCF 	 NA 

	

1.93 mg/ DSCF 	 NA 

	

0.028 gr/DSCF 	 NA 

	

64.515 mg/DSCM 	 NA 

3. Pollutant Mass Rate 
	

PMA 	1.382-83 	lbs/hr 	 NA 

	

627.6 	g/hr 	 NA 

• 9684 gr/hr 	 NA 



TABLE 5.6 (continued) 

NETER BOX CALIBRATION 
	

04-0ec-26 

. Pressure 30.21 

Sampler Reference 
(Vd) 
(ft3) 

Meter Box No. 	2577/679 

Time 
(0) 

(mini 	(Ym) 
(Ha) 

( in H2O) 

Used for: TEST 

Orifice 
Nano. 	Gas Volume 

Setting Reference 
(H) 	(Vm) 

(in H2O) 	(ft3) 
(tml 

(F) 

Temperature 
Dry Gas Meter 

Inlet 	Outlet 
(tdi) 	(tdo) 

(F) 	(F) 

Avg 
(td) 

(F) 

0.5 4.310 5.075 70 82 71 76.5 11.43 0. ralse 1.488641 
1 5.385 5.237 70 88 74 81 8.63 0.973156 1.619856 
2 10.810 10.4E9 70 102 78 98 12.25 0.992074 1.685209 
4 10.208 10.257 70 107 82 94.5 8.76 1.010000 1.629042 
6 10.807 18.212 71 110 84 84 7.17 0.989466 1.675253 

1.657994 8 18.310 10.144 70 110 86 38 6.27 1.319079 

Avg ----)0.993658 1 512665 

CALIBRATION OF 'S" TYPE PITOT TUBE 04-Dec-86 

Usea 'or: TEST 6 

Std 	"S"-Type Pitot Tube ID. 
Pitot 	Pitot X & Y 

Pit= 	Tune 	Tube 
Tube 	(P) 	(P) (Ca) 

Std Pitot 	(Cm) 
Test 1 X 	0.56 	0.79 0.534 0.99 
Test 2 X 	8.57 	0.88 L 797 
Test 3 X 	0.5.3 	0.92 8.786 Bar. Pressure 
Tess a X 	0.55 	8.32 0.786 30.46 

• Avg (Cpl for Probe X -) 0.881 Gas Temp (F) 
176 

Test 1 'I 	NOT 	NOT ERR 
Test 2 Y 	IN 	IN ERR 
lest z Y 	USE 	USE ERR 
Test 4 Y ERR 

Avg (CO for Prooe Y -) ERR 
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TABLE 5.5 (continued) 

MOISTURE AND MOLEOLAR WEIGHT DETERMINATION 

(fill-tn data at each arrow) 

Test Date: 

Report Date: 

1.1-Dec-86 
05-Jan-87 

Stack Temp., Dry Bulb (F) 186 —) 

Stack Temp., Wet Bulb (F) ----) 186 

Barometric Pressure (in of Hg) 20.25 ----) 

Saturated H2O Vapor Pressure 

at Wet Bulb Temperature 
(From Vapor Pressure (hart) 17.44 ----) 

Vapor Pressure of H20 
at Stack Conditions 17.44 

Moisture Content in Stack, 	(8ws) 0.5761384 
57.62% 

CO2 in % (Orsat of Frytte) 7.6 —) 

02 in % (Orsat of Fryite) 6.6 

N2 in % (Orsat of Frytte) ----) 

CO in % (Orsat of Frytte) a 

Dry Molecular Weight, 	(Md) 29.43 

Wet Molecular Weignt, 	(Ms) 2138 
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TABLE 5.6 (continued) 

	

INITIAL STAC( TEST DATA 
	

Report Date: 
85-Ian-67 

(fill-in data marked dy arrows) 

1 —) 	Facility 	 NCBC 

2 --) 	Location 	 Gulfport, Mississippi 

3 —) 	Operator 	 Jung 
Juergen, Basko 

Test 	 Basko 

Personnel 	 Buela 

4 --) 	Test Date 	 15-3K-66 

5 —) 	Run Number 	 TEST 6 

6 --) 	Stacx Dia (in.) 	20 

Stack Area (ina) 	(A) 	 706.35334706 

7 —) 	Sample Box Numoer 	 #1 

8 --) 	Meter Box Humber 	 it 

9 

10 

11 

Orifice Calibration 	(Ha) 

Gas Meter Cal. Factor 	(Y) 

Pitot Constant 	(Prooe X) 	(Co) 

Pi tot Constant 	(Probe Y) 	(Cp) 

1.61266597E8 

0.9926E8347! 

0.8306011727 
ERR 

12 	--1 Air Tesoerature (F) 68 

12 	--) Meter Temperature (Ti, 

(Fahrenneit) 100 

14 	--) Prelim. Stacx Teem (Ts) 
(Fahrenneit) 187 

15 	--i Barometric Pressure (Pb) 

(in. 	of Hg) 23.25 

16 Moisture, Assumed (Bws) 0.5.762184385 

17 Mol. Weight, Dry (Md) 29.48 

18 Mol. Weight. Stack w 	(Ms) 22.862523162 

19 	--i Meter Pressure (Pe) 

(in. of Hg) 20.25 

20 	--) Stacx Pressure, Static (Pg) 
(in. of H20) 8.52 
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TABLE 5.6 (continued) 

21 	Stack Pressure, Absolute (Ps) 
(in. of Hg) 	 za.:a 

22 	K Factor (H = K x P) 	(K) 	 0.8836922875 

23 --) 	Reference P 	(Anti) 
(in. of H28) 	 1.39 

24 	Nozzle Dia (Calculated) 	 0.2888821388 
25 —) Nozzle Dia (Actual) 	(Dn) 	 0.25 

25 	Nozzle Area (ft2) 	(An) 	 8.0883488846 
27 —) 	Nozzle %seer 	 12 

28 —) Leak Rate (815in Vacuum) 

	

Initial (ft2/min) 
	

8.381 
Final (ft2/min) 
	

0.383 

29a --) 	Filter Weights 	No. 	S - 3 
(grans) 	Final 	 0.8429 

Initial 	 3.5988 

	

Diff. 	 3.3441 

29b —) No. 
Final 

Initial 

NA 

  

SR 

33a ---) 	VOST Tenax 	Tenax 	  
T/Char 

286 ---) 	YOST Tenax 	Tenax 
T/Char 

20c ---) 	VOST Tenax 	Tenax 
T/Char 

• 21a ---) Nusture-Imoinger 41 	ml 	 1838 

31b —) Moisture-I:winger *2 	ml 	 255 

31c —) Moisture-Imminger 43 	El 	 a 

hid —} Moisture-Silica Gel 	Final 	 199.31 
Initial 	 186.3621 
Diff. 	 12.1479 

31e —) 	Moisture-Total 	(E1) 	 1315.1479 
(excluding NaGH) 	(21) 	 1815.1479 

Moisture-Saturation 	(mi) 	 1846 

31 —) Sample Container(s) No. 
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TABLE 5.6 (continued) 

2 —► 	gmrks 
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TABLE 5.6 (continued) 

15-81c-66 

25-Jan-87 

Gas Orifice Meter 

STACK TEET DATA TEST 6 
971:191=111391M111 

Report Date: 

Meter Pi tot Pressure, Temperature Stack 
Traverse 	Clock Reading Pressure (H) Dry Gas Meter Oven Inning Teso. 
Point 	Timm 	Time (Vs) (P) ( in of H23) - 	(F) Vacuum Teso. Temp. (Ts) CO2 02 
Humoer 	(min) 	(24 hr) ( ft3 ) ( in H29) Desire 	Actual Inlet Outlet ( in Hg) (F) (F) (F) ( %) (%) 

1 	7 	Start 	1145 437.887 1. 4 9.96 	9.96 99 	86 6.6 225 59 189 7.5 6. 
2 	8 	5 	1152 440.6 1.45 0.99 	1 97 	87 7.1 Zif 48 189 
3 	9 	19 	1155 443.9 1.6 1.19 	1. 1 106 	89 7.5 239 48 189 8.3 6.3 
4 	10 	15 	1223 447 1.62 1.11 	1.12 111 	99 8 nil 52 189 
5 	11 	28 	1225 450.4 1.65 1.13 	1.14 116 	92 8.2 2r0 59 189 8.5 6.5 
6 	12 	25 	1219 453. 5 1.6 1.10 	1.1 119 	95 8.2 240 58 189 
7 	1 	sa 	1225 456.8 1.35 9.93 	9.93 194 	96 6.7 Mi 48 189 8.3 5.! 
a 	2 	3 	1230 460.2 1.6 1.19 	1.1 113 	97 7.6 na 48 189 
9 	3 	49 	1235 462.3 1.6 1.19 	1.1 116 	98 7.8 220 48 189 

19 	4 	45 	1248 466.3 1.7 1. 17 	1. 16 129 	199 8. 1 240 5 189 
11 	5 	59 	1245 463.4 1. 75 1.20 	1.2 123 	101 8.4 253 54 189 8.3 5.! 
12 	6 	55 	18 473 1.75 1.22 	1.2 124 	192 8.8 220 68 189 
13 	6 	60 	1255 476.215 9.39 189 

Sampling Duration 
'in, 	60 

	

ins Sample Vol ( ft2) 	(VI) -1 2..7,28 

	

Pitot 	Orifice Meter 	 Stacx 

	

Pressure 	Pressure, Dry Gas Meter 	 Oven Imp ing Temp. 

	

( in H20) 	( in of H23) 	Temp. (F) 	Vacuum Temp. 	Teso. 	(Ts) 	0C2 	02 
(P) 	(H) 	 (Ts) 	(in Hg) 	(F) 	(F) 	(F) 	(%) 	(%) 

(Average 	 1.599 	1.093 	101 3 	7.75 237. 1 	51.3 	188.5 8.3 5.9 
Minimum 	t 1.259 	9.330 	86.3 6.68 228.0 48.3 188.5 8.0 5.! 
Maximum 	, 1.750 	1.209 	124. 3 8.89 =9.3 69.3 188.6 8.5 6.5 
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TABLE 5.6 (continued) 

	

MODIFIED lETHOD 5 CALCULATED DATA 	 TEST 6 	Test Date: 15-Oec-36 
Report Date: 05-Jan-87 

Average 	Volume 
Average 	Average 	Average 	Average 	Stack 	of bas 	Vol. 	Vol. 

	

Pitot Stack. Orifice Meter 	bas Sampled Flomrate FIomrate 
Pressure 	Temp. 	Pressure 	Temp. 	Velocity 	at SIP 	at Stack 	at SP 	Iso- 
(Pavap 	(Ts) 	(Havgl 	(116 	(vs) 	(.4a(std)) 	also 	(Ostd) 	Kinetic 

(in H20) 	(R) 	(in H20) 	(R) 	(ft/sec) 	(dscf) 	(ACFH) 	(SCFH) 	(%) 

1 	1.406 

	

61,8.5 	0.96 	549.0 	NA 	NA 	NA 	NA 	MA 
2 1.425 648.6 0.38 550.0 79.85e 2.623 1.44E+46 4.98E+45 92.23 

	

3 1.483 64846 	1.32 552.5 80.564 5.787 1.43E+46 4.98E+45 101.50 

	

4 1.518 648.6 	1.45 554.5 81.584 8.729 1.44E+46 104E+05 101.46 

	

5 1.544 64846 	1.26 556.4 82.293 11.959 1.45E+06 108E+45 103.54 
6 1.553 648.6 1.07 =8.2 82.541 14.875 1.46E+46 109E+45 102.61 
7 1.524 648.6 1.25 w8.4 81.766 18.410 1.44E+46 Lasoas 102441 

	

8 1.114 648.6 	1.06 559.3 82.019 21.216 1.45E+46 5406E+45 104.29 

	

9 1.341 648.6 	1.06 558.1 82.216 23.747 1.45E+46 5407E+05 102.32 

	

10 1.557 648.6 	1.07 561.1 82.6.13 26. 1.46E+46 5.10E+45 102.67 

	

11 1.575 648.6 	1.08 562.1 83.133 29.815 1.47E+06 5.12E+05 102.13 
12 1.599 648.6 1.09 553.0 83.488 33.168 1.48E+46 3.15E+45 103.29 

	

13 1.589 648.6 	1.29 563.3 83.488 26.205 1.48E+46 5.15E+05 102.39 
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DATA 

Report 

15-0ec-56 

95-Jan-87 

VEST TET TEST 6 

]ate: 

bas 
Sampling Clock Meter Rota- 

Tian Time Reading meter Vacuum 

(sin) (24 hr) (liter) Setting (in Hg) 

1 Start 1150 52.54 85 12 
2 5 1155 56.62 85 13 
3 19 1200 62.31 93 13 
4 15 1295 67.45 93 13 
5 29 1222 73 93 16 
5 25 1227 78.5 93 le 

7 31 1232 84.81 93 10 
8 35 1237 89.7 93 18 
3 40 1253 95.15 99 11 
19 45 le.s 100.5 13 12 
11 50 1383 186.2 96 13 
12 55 1228 111.5 93 12 
13 60 1313 117 

Gas Samole Volume 
(liter) ------) 64.46 

Probe 
Temp. 

111 
(C) 

Stack 
Teso. 
#2 
(C) 

Meter 
Temp. 
15 
(F) 

Probe 
Temp. 
#1 
(F) 

Stack 
Teem 
#2 

(F) 

157 87 79 315 189 
160 87 70 329 189 
164 87 72 320 189 
160 87 72 329 189 
161 87 72 322 189 
159 87 72 318 189 
155 87 72 311 189 
158 87 73 316 189 
159 87 73 362 189 

156 87 73 313 189 
154 87 73 309 189 
155 87 73 311 189 
155 87 73 311 189 

Meter 
Temp. 
#5 

(C) 

1 13
 R

I 1
3  

13
  N

 N
 

22 
23 
23 
23 
23 
23 
23 

TABLE 5.6 (continued) 

ding Duration 
min) 	Ea 	 Rota- 	 Meter Prooe Stack Meter Probe Stack 

meter Vacuum Temp. Temp. Temo. Temp. Tess. Tema. 

Setting 	(in Ha) 	(C) 	(C) 	(C) 	(F) 	(F) 	(F) 

Average 91.7 11.6 22.3 156.9 87.3 72.2 314.5 188.6 

Minimum 85 19 21 159 87 69.8 392 188.6 

Maximum 96 13 23 161 87 73.4 321.8 188.6 



APPENDIX Q 

ITAS STANDARD OPERATING PROCEDURES FOR 
DIOXIN AND FURAN ANALYSIS 

The documents contained in this appendix are the detailed operating 
procedures used by the analytical laboratory during their analysis of the 
samples collected during the Verification Test Burns at NCBC. This document 
was reproduced from the best available copy. Due to poor legibility, the 
legibility of the microfiche editions is also poor. Persons requiring the 
information contained in this appendix may write to the technical libraries 
listed below to obtain photocopied versions of the appendix. A nominal 
charge will be levied to cover reproduction and archival costs. Please be 
prepared to provide the following information: 

Report Title: 	Full-Scale Incineration System Demonstration 
Verification Test Burns at the Naval Construction 
battalion Center, Gulfport, Mississippi: 

Report Number: els-tr-88-61, Volume: II, 	Part: 3, Appendix: P 

Send inquiries to: 
Technical Library 
Engineering and Services Laboratory 
Tyndall Air Force Base, FL 32403 

or 
	

Technical Library 
Idaho National Engineering Laboratory 
EG&G Idaho, Inc. 
P.O. Box 1625 
Idaho Falls, ID 83415-2300 

The documents contained in this appendix were published according to their 
own internal style, which deviates from the Air Force Engineering Services 
Center format. They have, therefore, been published without editing. 
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STANDARD 

OPERATING 

PROCEDURE 

Title: Extraction Method 
for Soils and Sediments 

Revision No.: 	2 

Approval: 44'14424  al 
0 

Page 1 of 4 

SOP No.: E24.1 

  

Date Revised: 	1-15-86 

Appendix Q, Exhibit 1 

1.0 Summary of Method 

Soil and sediment samples are jar extracted with a methanol/hexane 
mixture after initial spiking with 37C14-2,3,7,8-TC00 and 13C1,-2,3,7,3-72: 
Extracts are filtered and concentrated in preparation for selected 
cleanup steps. 

2.0 Reagents 

2.1 Spiking standard solutions; for isomer specific analysis samples.  
will be spiked with 13C12-2,3,748-TC30 internal standard at a 
concentration of 500 ng/ml and J7C14-2,3,7,8-TCOD surrogate standars 
at a concentration,of 100 ng/ml, both in the same isooctane solution. 
For total dioxin/furan analysis the sample will be spiked with 
the isomer specific spike plus a solution which contains 13C-labe:e.t 
Penta CDO, Penta CDF, Hexa CDO, Hexa CDF, Hecta C30, Hepta CCF, 
Octa COO, and Octa CDF, at a concentration of 500 ng/ml arm all 
in the same isooctane solution. 

2.2 Sodium sulfate; ACS, granular, anhydrous. 

2.3 Acetone; technical grade. 

2.4 Methylene chloride; pesticide quality or equivalent. 

2.5 Hexane; pesticide quality or equivalent. 

2.5 Methanol; pesticide quality or equivalent. 

2.7 Toluene; pesticide quality or equivalent. 

3.0 Cautions 

3.1 Samples received for this preparation procedure are of-unknown 
composition but may be potentially carcinogenic, mutogenic, toxic 
or in other ways hazardous. 

77 	• 312 7.51rec. 	Zr.ve • "rs'..-..=7.r:.1e. Te7.7.esse* 37;7: . I 5.6cc_22: 
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SOP No.: 	EM.1 

Page 2 of 4 

3.2 It is mandatory that the initial weighing of the samples, addition 
of isotopically labeled 2,3,7,8-TC00, and mixing of the sample 
be performed inside the designated dioxin hood in the high hazard 
laboratory. 

3.3 Personnel involved in this sample preparation procedure should 
be thoroughly familiar with laboratory SOPs on the processing 
of high hazard samples. 

4.0 Glassware 

4.1 All glassware used in extraction and cleanup procedures is solvent 
rinsed before use. The solvents used are acetone, toluene, methylene 
chloride, and hexane (in this order). Allow to air dry in a 
hood. 

5.0 Equipment and Materials 

5.1 Electrical platform shakers 

5.2 240 ml amber-colored glass jars with teflon-lined screw caps 

5.3 Three ball macro Snyder column 

5.4 500 ml evaporative flask 

5.5 10 ml graduated concentrator tube 

5.6 N-EVAP - concentration device 

5.7 Glass funnels, short stem 

5.3 Filter paper, Whatman No. 4 or equivalent 

5.9 Analytical balance 

5.10 Stainless steel spatulas 

5.11 Glass helices; 1/16 inch 

6.0 Sample Extraction 

6.1 Prepare designated dioxin hood as Instructed in laboratory SOP 
for processing high hazard samples. This includes obtaining, 
preparing, and labeling the requisite number of 240 ml amber-colored 
glass jars. 

6.2 Transfer 10 grams of the soil or sediment (wet weight) to a 
tared 240 ml jar. (+ 0.5 grams weighed to 3 significant figures). 
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.cur Au.. 	QM.1 

Page 3 of 4 

6.3 Spike the sample with 100 41 of spiking solution, adding the 
solution at several sites over the surface of the sample. 

6.4 Add 20 grams of sodium sulfate. Stir the mixture thoroughly 
with a stainless steel spatula. Nate: Extremely wet samples 
may require centrifuging to remove water before addition of 
sodium sulfate. The liquid will be analyzed as a water sample 
(see.  water method). 

6.5 Allow the mixture to stand for 2 hours, mix thoroughly with 
spatula and allow the mixture to stand for an additional 5 hours. 
At the end of this time, mix the sample again, ensuring that 
no lumps are present. 

6.6 Add 20 ml of methanol, stir and add 150 ml of hexane. 

6.7 Place the extraction jar in the platform shaker and shake for 
at least 3 hours. 

6.8 After the 3 hour shaking period, remove jars and allow the solids 
to settle before proceeding. 

6.9 Into the top of a 500 ml KD flask fitted with a 10 ml graduated 
concentrator tube, insert a glass funnel containing Whatman 
No. 4 filter paper (or equivalent) rinsed with hexane. 

6.10 Carefully decant the extract from the jar through the glass 
funnel. 

6.11 Rinse the inside of the jar and contents with hexane thoroughly 
at least 3 times and add these rinsings into the glass funnel. 

6.12 After completing the 3 rinsings and allowing these to filter 
through the glass funnel, pour 10-15 ml of hexane into the funnel 
and allow this to filter through. 

6.13 Remove glass funnel from top of KD flask and add 4 inch of glass 
helices. Insert a three ball macro Snyder column in top of 
KD flask. 

6.14 Concentrate the extract volume to approximately 3 ml using steam. 

5.15 Remove the concentration tube from bottom of KD flask. Rinse 
inside, of KD flask with small amounts of hexane and allow this 
to run into concentrator tube. 

6.16 Reduce solvent volume to approximately 1 ml with N-EVAP concentration 
device and proceed to appropriate cleanup procedure. 
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SOP Mo.: 	EM.1 

Page 4 of 4 

7.0 Cleanup of Glassware 

After use, glassware is solvent rinsed with toluene and methylene 
chloride. Wash with detergent and rinse with copious amounts of tap 
water and several portions of distilled water. Place glassware in 
oven and heat to 350°C for 30 minutes. Remove from oven when cool 
and store in clean environment. 
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Appendix Q, Exhibit 2 

STANDARD 

OPERATING 

PROCMURE 

SOP No.: EM.2 

Date Revised: 1-15-86 

Revision No.: 2 

Title: 	Extraction Method 
for Soil and Sediment 

Approval: 	,-( 11:44/aL 

(Soxhlet Extraction) Page 	1 of 3 

1.0 Summary 

1.1 Soil and sediment samples are extracted with benzene using 
a soxhlet extraction method after first spiking with the 
appropriate spiking standard solution. Extracts are then 
concentrated in preparation for selected cleanup steps. 

2.0 Reagents 

2.1 Spiking standard solutions; for isomer specific analysis,. 
samples will be spiked with 134:12-2,347,8-TC00 internal standard 
at a concentration of 500 ng/ml and 3'C14-2,3,7,8-TCDD surrogate 
standard at a concentration of 100 ng/ml, both in the same 
isooctane solution. For total dioxin/furan analysis the 
sample will be spiked with the isomer specific spike plus 
a solution which contains 13C - labeled Penta CDD, Penta 
CDF, Hexa COO, Hexa CDF, Hepta CDD, Heota CDF, Octa COO and 
Octa CDF each at a concentration of SOO ng/ml and all in 
the same isooctane solution. 

2.2 	Benzene; pesticide. quality or equivalent. 

2.3 Acetone; technical grade. 

2.4 Toluene; pesticide quality or equivalent. 

2.5 Methylene chloride; pesticide quality or equivalent. 

2.6 Hexane; pesticide quality or equivalent. 

2.7 Silica gel; type 60, EM reagent, 70-220 mesh, or equivalent. 

3.0 Cautions 

3.1 Samples received for this preparation procedure are of unknown 
composition but may be potentially carcinogenic, mutagenic, 
toxic or in other ways hazardous. 

ttegicrezt CL:ce 
Czrvcr=cr: • 312 ::::rec:ors firrie • Kr.crn1.1e. Ten:tree 27.23 • (6 I 5-c90-2211 
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SOP No.: 	EM.2 

Page 2 of 3 

3.2 It is mandatory that the initial weighing of the samples, 
addition of isotopically labeled 2,3,1,8-TC00 and mixing 
of the sample, be performed inside the designated dioxin 
hood in the high hazard laboratory. 

3.3 Personnel involved in this sample preparation procedure should 
be thoroughly familiar with laboratory SOPs on the processing 
of high hazard samples. 

4.0 Glassware 

4.1 All glassware used in extraction and cleanup procedures is 
solvent rinsed before use. The solvents used are acetone, 
toluene, methylene chloride and hexane (in this order). Allow 
to air dry in a hood. 

5.0 Materials and Equipment 

5.1 Analytical balance. 

5.2 Stainless steel spatulas. 

5.3 Heating mantle with temperature control. 

5.4 Glass soxhiet system with glass thimble._ 

5.5 Three ball macro Snyder column. 

5.6 500 ml evaporative flask, round bottom. 

5.7 Boiling beads;'6 mm glass. 

5.8 Glass wool. 

5.9 Teflon sleeves. 

5.0 Method 

6.1 Prepare designated dioxin hood as instructed in laboratory 
SOP for processing high hazard samples. Obtain, prepare 
and label the requisite number of soxhiet systems. 

6.2 Place 1/2-I inch silica gel in glass thimble. Add 10 grams 
of the sample on top of silica gel. 

6.3 Spike sample with 100 ul of the appropriate standard solution(s) 
and add a small amount of glass wool to the top of the extraction 
thimble. 

6.4 Place extraction thimble in the glass soxhiet extractor. 
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6.5 Pour approximately 350 ml benzene into 500 ml round bottom 
flask. Place flask in the heating mantle. Add 15-20 boiling 
beads. 

6.6 Assemble soxhiet system and use a teflon sleeve on the flask 
joint. Secure to lab supports. 

6.7 Adjust temperature of heating mantle to approximately 80°C. 
Bring benzene to a rolling boil. There should be a steady 
drip from the condensers. 

6.8 Soxhlet extract in the above manner for 16 hours. 

6.9 Turn off heating mantle and allow to cool. 

6.10 Remove condensers and allow the soxhiet extractor chamber 
to empty, then remove the soxhiet extractor from 500 ml 
round bottom flask. 

Insert 3 ball macro Snyder column into the top of the 500 ml 
round bottom flask. 

Place 500 ml flask back into heating mantle and reduce extract 
volume of approximately 3 mi. 

Transfer extract into 20 ml scintillation vial, rinsing 
the 500 mi flask three times with small amounts of benzene. 
Add rinsings to 20 ml scintillation vial. 

6.14 Place 20 ml vials into the N-EVAP concentration device and 
reduce volume to approximately 1 mi. 

6.15 Proceed to appropriate cleanup procedure(s). 

7.0 Cleanup of Glassware 

7.1 After use, glassware is solvent rinsed with toluene and methylene 
chloride. Wash with detergent and rinse with copious amounts 
of tap water and several portions of distilled water. Place 
glassware in oven and heat to 350°C for 30 minutes. Remove 
from oven when cool and store in clean environment. 
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SOP No.: 	EN.4 

Date Revised: 	1-15-86 

Revision No.: 	2 

Approval: ,Yfq P &*?...C6W LS:4 
Jr- 

Page 1 of 4 

STANDARD 

OPERATING 

PROCEDURE 

Title: Extraction Method 
for Water 

Appendix Q, Exhibit 3 

1.0 Summary of Method 

1.1 A one liter water sample (smaller amounts may be used) is extracted 
with methylene chloride using a reparatory funnel technique. After 
sample is solvent exchanged to hexane and concentrated, selected 
cleanup steps are performed. 

2.0 Reagents 

2.1 Spiking standard solutions; for isomer specific analysis samples 
will be spiked with 13C12-2,3,78-TCOD internal standard at a 

J concentration of 500 ng/m1 and 7C14-2,3,7,8-TCD0 surrogate standard 
at a concentration of 100 ng/ml both in the same i:ooctane solution. 
For total dioxin/furan analysis the sample will be spiked with 
the isomer specific spike plus a solution which contains C-labeled 
Penta CDO, Penta CDF, Hexa CDD, Hexa CDF, Hepta CDO, Hepta CDF, 
Octa CDD, and Octa CDF, at a concentration of 500 ng/ml and all 
in the same isooctane solution. 

2.2 Acetone; technical grade and pesticide grade or equivalent. 

2.3 Toluene; pesticide quality or equivalent. 

2.4 Methylene chloride; pesticide'quality or equivalent. 

2.5 Hexane; pesticide quality or equivalent. 

2.5 Sodium sulfate; ACS, granular, anhydrous. 

3.0 Cautions 

3.1 Samples received for this preparation procedure are of unknown 
composition but may be potentially carcinogenic, mutagenic, toxic 
or in other ways hazardous. 

C1tce 
Czn-...sr:--cr. • 312 7.1,-ec:arsOnve • ialcx•nlle. Ter_nessee 37023.615-690-221 
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3.2 it is mandatory that the initial preparation of the samples, 
addition of isotopically labeled 2,3,7,8-TC00 and mixing of the 
sample, be performed inside the designated dioxin hood in the 
high hazard laboratory. 

3.3 Personnel involved in this sample preparation procedure should 
be thoroughly familiar with laboratory SOPs on the processing 
of high hazard samples. 

4.0 Glassware 

4.1 All glassware used in extraction and cleanup procedures is solvent 
rinsed before use. The solvents used are acetone, toluene, methylene 
chloride and hexane (in this order). Allow to air dry in a hood. 

5.0 Equipment and Materials 

5.1 Separatory funnels, (2000 ml) with teflon stopcocks and glass 
stoppers. 

5.2 SOO ml evaporative flask. 

5.3 10 ml graduated concentrator tube. 

5.4 Three ball macro Snyder column. 

5.5 Steam bath, with concentric ring covers. 

5.6 N-EVAP - concentration device. 

5.7 Glass funnels, short stern. 

5.8 Glass wool. 

5.9 100 ml graduated cylinders. 

5.10 Helices; 1/16 inch, glass. 

6.0 Sample Extraction 

6.1 Prepare designated dioxin hood as instructed in laboratory SOP 
for processing high hazard samples. 

6.2 Attach separatory funnels, one for each sample, to lab supports 
in hood. 	• 

6.3 Attach 500 ml evaporation flasks, fitted with 10 ml graduated 
concentrator tubes, to lab supports in hood directly under the 
separatory funnel. 

6.4 Add 11 inch of helices to 10 ml concentrator tube. 
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6.5 Plug the glass funnels with glass wool and set them in the too 
of the 500 ml evaporation flask. Pour sodium sulfate into the 
glass funnels to within Li to 1 inch from the top. Wet sodium 
sulfate with methylene chloride. 

6.6 Measure 1000 ml of water into the graduated clyinders and pour 
this into the separatory funnel. 

6.7 Add 100 ul of spiking solution containing appropriate labeled 
materials. 

6.8 Rinse graduated cylinder and sample bottle (if empty) with 60 ml 
methylene chloride and add to separatory funnel. Extract sample 
by shaking the funnel for 2 minutes. Caution: Vent separator/  
funnel freouently during this extraction.  

6.9 If an emulsion forms, phase separation should be attempted using 
glass stirring rod. 

6.10 Allow the methylene chloride extract to filter through sodium 
sulfate-filled funnels into the KD flask. 

6.11 Repeat steps 6.8 through 6.10 two more times. 

6.12 After the third methylene chloride extract has filtered through 
the sodium sulfate, pour in an additional 15-20 ml methylene 
chloride and let this filter through into KD flask. 

6.13 Remove separatory funnels from lab supports and discard water. 

6.14 Remove funnels from KD flask and insert the three ball macro 
Snyder columns into the top of KD flask. 

6.15 Concentrate extract volume to approximately 3 ml using steam 
bath. Remove KD apparatus from steam bath and allow it to cool 
for 10 minutes. 

6.16 Add SO ml hexane to KD flask and again concentrate extract volume 
to approximately 3 ml using steam bath. 

6.17 Remove concentrator tubes from KD flask. Rinse KO flask with • 
small amounts of hexane and allow this to drain into concentrator 
tube. 

6.18 Place concentrator tubes in N-EVAP concentration device and 
reduce volume to approximately 1 mi. 

6.19 Proceed to required cleanup procedure. 
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7.0 Cleanup of Glassware 

7.1 After use glassware is solvent rinsed with toluene and methylene 
chloride. Wash with detergent and rinse with copious amounts 
of tap water and several portions of distilled water. Place 
glassware in oven and heat to 350°C for 30 minutes. Remove from 
oven when cool and store in clean environment. 
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SOP No.: 	0-9  

Date Revised: 	1-15-86 

Revision No.: 	2 

Approval: ,--;,/„tq  

Page 1 of  3  

STANDARD 

OPERATING 

PROD:MAE 

Title: Extraction Method for 
Industrial Hygiene Samples 
(To Include Ambient Air, 
XAD, Florisil, Silica Gel 
and Resin Traps) 

1.0 Summary 

1.1 Industrial hygiene samples are extracted by soxhiet extraction. 
Samples are spiked according to client request for analysts. 
After extraction and cleanup, samples are analyzed by GC/MS. 

2.0 Reagents 

2.1 Spiking standard solutions; for isomer specific analysis, 
samples will be spiked with 12C12-2,347,8-TC00 internal standard 
at a concentration' of 500 ng/ml and 31 C14-2,3,7,B-TC00 surrogate 
standard at a concentration of 100 ng/ml, both in the same 
isooctane solution. For total dioxin/furan analysis the 
sample will be spiked with the. 	isomer specific spike plus 
a solution which contains 1..:C - labeled Penta COD, Penta 
CDF, Hexa COD, Hexa COF, Hepta COD, Hepta CDF, Octa COD and 
Octa COF each at a concentration of 500 ng/ml and all in 
the same isooctane solution. 

2.2 Silica gel, type 60, EM reagent, 70-230 mesh, or equivalent. 

2.3 Acetone; technical grade. 

2.4 Toluene; pesticide quality or equivalent. 

2.5 Methylene chloride; pesticide quality or equivalent. 

2.6 Hexane; pesticide quality or equivalent. 

2.7 Benzene; pesticide quality or equivalent. 

3.0 Cautions 

3.1 Samples received for this preparation procedure are of unknown 
composition but may be potentially carcinogenic, mutagenic, 
toxic or in other ways hazardous. 

Cteczcr.r.:1 C =ce 
IT Czrperu-r.cn • 312 Direc:ors Dr. re 	Tennessee 27922 • b I 5-tc0-2,2 1 1 
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3.2 It is mandatory that the initial weighing of the samples, 
addition of isotopically labeled 2,3,7,8-TC00, and mixing 
of the sample be performed inside the designated dioxin hood 
in the high hazard laboratory. 

3.3 Personnel involved in this sample preparation procedure should 
be thoroughly familiar with laboratory SOPs on the processing 
of high hazard samples. 

4.0 Glassware 

4.1 All glassware used in extraction and cleanup procedures is 
iliTvent rinsed before use. The solvents used are acetone, 
toluene, methylene chloride and hexane (in this order). 
Allow to air dry in a hood. 

5.0 Materials and Equipment 

5.1 Glass soxhlet system with glass thimbles. 

5.2 Heating mantles with temperature control. 

5.3 Three ball macro Snyder column 

5.4 500-m1 evaporative flask, round bottom. 

5.5 Glass wool. 

5.6 Boiling beads; 6 mm glass 

5.7 20 ml scintillation vial. 

5.8 N-EVAP; concentration device. 

5.9 Teflon sleeves. 

6.0 Method 

6.1 Prepare dioxin hood as instructed in laboratory SOP for processing 
high hazard sample. This includes obtaining, preparing and' 
labeling the requisite number of soxhiet systems. 

6.2 Place 11-1 inch silica gel in a glass extraction thimble (one 
per sample). 

6.3 Carefully transfer each puf or front section of resin into 
an extraction thimble. The backup section of the resin traps 
are to be held until after analysis. If there is no dioxin 
found in the front section, the backup section can be discarded. 
However, if dioxin is found, the backup section must be analyzed 
to check for breakthrough. 
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6.4 Spike sample with 100 µI of the appropriate standard solution(s). 
Add a small amount of glass wool to the top of the extraction 
thimble.  

6.5 Pour approximately 350 ml benzene into 500 ml round bottom 
flask. Place flask in the heating mantle. Add 15-20 boiling 
beads. 

6.6 Place extraction thimble in the glass soxhiet extractor. 

6.7 Assemble soxhlet system and use a teflon sleeve on the flask 
joint. Secure to lab supports. 

6.8 Adjust temperature of heating mantle to approximately 80°C. 
Bring benzene to a rolling boil. There should be a steady 
drip from the condenser. 

6.9 Soxhlet extract in the above manner for 16 hours. 

6.10 Turn off heating mantle and allow to cool. 

6.11 Remove condensers and allow the soxhiet extractor chamber 
to empty, then remove the soxhlet extractor from 500 ml 
round bottom flask. 

6.12 Insert three ball macro Snyder column into the top of 500 ml 
round bottom flask. 

6.13 Prewet the Snyder column with methylene chloride. Place 
500 ml flask back into heating mantle and reduce extract 
volume to approximately 3 ml. 

6.14 Transfer extract into 20 ml scintillation vial, rinsing 
the 500 ml flask three times with small amounts of benzene. 
Add rinsing to 20 ml scintillation vial. 

6.15 Place 20 mi vials into the 1-EVAP concentration device and 
reduce volume to approximately 1 mi. 

6.16 Proceed to appropriate cleanup procedure(s). 

7.0 Cleanup of Glassware 

7.1 After use, glassware is solvent rinsed with toluene and methylene 
chloride. Wash with detergent and rinse with copious amounts 
of tap water and several portions of distilled water. Place 
glassware in oven and heat to 350°C for 30 minutes. Remove 
from oven when cool and store in clean environment. 
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0, 24772. NATIONAL TECRNCLOGY 
CORPORATION 

STANDARD OPERATING PROCEDURE 

Title; 2,3,7,8-TCDD Analysis 
Procedures by Multiple Ion 
Detection (MID) High Resolution 
Gas Chromatography/High 
Resolution Mass Spectrometry 
(HRGC/HRMS) 

Appendix Q, Exhibit 5 	
/  

1.0 Introduction 

LI' This is a qualitative and quantitative (high resolution) GC/(high 
resolution) MS analysis specific for the 2,3,7,8 isomer of tetrachlorodi- 
benzo-p-dioxin using selected ion monitoring. A sample is spiked 
with isotdoically labeled 13C12-2,3,7,8-TCDO as internal standard 
and with J7C14-2,3,7,8-TCDD as surrogate. Quantitation is based 
on the response of native TCDD relative to the internal standard. 
Performance is based on surrogate standard results. Percent 
recovery of the IS/SURR mixture is based on the GC/MS internal 
standard. 

2.0 Safety.  

2.1 Samples are sent to IT Corporation from suspected or known hazardous 
waste sites. Samples are to be handled from receipt to storage 
by qualified personnel only. Analysts must have a working knowledge 
of safety protocols and be adept at safety procedures. GC/MS 
instruments must be equipped with vapor contamination traps on 
the capillary split and sweep vents and on the rough pump effluent 
lines prior to use (see Safety SOP). 

3.0 Set-Up and Installation 

3.1 Install a 60 meter, 0.25 mm ID, fused silica SP2331, 0.20 micron 
film thickness capillary column. Set the head pressure to approximately 
20 to 25 psi and the split and sweep flows to 30 ml/min and 8 ml/,in 
respectively. 

3.2 Create a reasonable 10,000 resolution tune, for m/z 331 for PFK. 
Adjust the zero according to the instrument manufacturers suggested 
settings. Set the preamp sensitivity to 10-6  amps/volts. Calibrate 
the instrument before every sample. 

3.3 Establish the following MID descriptors: 

Regional Circe 
212 Oirec:crs Drive • Kncrnild. linnessee 27723 -615-6'90-3211 
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PARAMETERS FOR'SELECTIVE ION RECORDING [Gil KVE](SECTOR) 

OAT 
REF 

Data filename 
Reference filename PFK 

IAV 
IMR 

Maximum volts 	 10000 
Maximum mass at IAV 	 2032 

INS Instrument 1:70-250S GTM Time 0:03:30 0:30:00 Mode El+1 Gas 
ACV Customer account IT 
ACV Accelerating volts 8000 CNN M(amu) 	S(ms) 	D(ms) 	M (amu) S(ms) 

RES Instrument resolution 1000 256.9328 	60 	10 

SMP I Samples 1 315.9419 	60 	10 

INJ I 	Injections 1 317.9389 	60 	10 

GRP I Groups 1 	' 318.9192 	60 	10 

CLS I Calibration scans 1 318.9792 	60 	10 

CST Cal. 	scan 	time(s) 10 319.8970 	60 	10 

CTL Cal. 	tolerance (ppm) 50 321.8940 	60 	10 

CEX Cal. examination V 327.8847 	60 	10 

'''.1  
-- un 

PEX 
LMS 

Peak examination 
Lock span (peak widths) 

V 
2.0 

	

331.9368 	60 	10 

	

333.9338 	60 	10 

LST Lock step (peak widths) 0.02 
FIO Fast lock on V 

TXT Sample II: Sample Text 

0(ms) 
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3.4 Set the GC conditions as follows: 

Injection Port Temp 	 260°C 
Separator Temp 	 260°C 
Initial Temp 	 70°C 
Initial Time 	 4 min 
Ramp Rate 1 	 20°C/min 
Temp 2 	 200°C 
Hold Time 2 	 0 min 
Ramp Rate 2 	 4°C/min 
Temp 3 	 250°C 

• 	Hold Time 3 	 5 min* 
Split/Sweep 	 85 sec 

*Hold for at least 2 min beyond the retention time of the last 
isomer of TCDO in the performance mixture. 

4.0 Analysis 

4.1 General Description 

4.1.1 A five point calibration consisting of a 5 pg/ul, a 10 
pg/ul, a 50 pg/ul, a 100 pg/ul, and a 500 pg/ul standard 
must be run in triplicate and a linear response curve 
generated before samples are analyzed. The 10 pg/ul standard 
is analyzed at the beginning of each eight hour shift 
to verify system performance and conformity to the multipoint 
calibration. Samples are received in 50 41 volumes and 
require no further preparation by the GC/MS laboratory. 

4.1.2 COMPOSITION OF CONCENTRATION CALIBRATION SOLUTIONS 

Solution No. Concentration of 2.3,7,8-TCCO/TCDF 

Isotopically Labeled 
Unlabeled 

13C12 37C14 13C-TOF 2,3,7,8-TCDD 

1 10 pg/ui 10 pg/111 10 pg/u1 5  Pg/0 
2 10 pg/uI 10 pg/u1 10 pg/ui 10 pg/u1 
3 10 pg/gl 10 pg/u1 10 pg/u1 50 pg/u1 
4 10 pg/gi 10 pg/ui 10 pg/ul 100 pg/uI 
5 10 pg/ui 10 pg/ul 10 pg/ui 500 pg/u1 

4.2 Procedures for GC/MS Analysis Initial Calibration 

4.2.1 The GC conditions for all standards, samples, and the 
column performance mixture are as stated in Section 3.4. 

4.2.2 Tune and calibrate the instrument as in step 3.2. • 

4.2.3 Acquire the seven isomer EPA test mix. If no isomers 
are coeluting with 2.3,7,8-TC00, proceed with 4.2.4. If 
co-elution does occur, the conditions must be modified 
or the column must be changed. 
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4.2.3.1 Determine and document acceptable system performance 
with the following criteria: 

A. Five data points for each GC peak are acquired. 

8. GC column performance -- The valley between 
2,3,7,8-TCDD and the peaks representing 
all other TCDD isomers must be resolved 
with a valley <25%. Valley % = x/y X 100 
when y is peak height of 2,3,7,8-TCDD and 
x is baseline to valley height. 

C. Ratio of intecrated ion current for m/z 320 
to m/z 322 for 2,3,7,8-TCDD must be > 0.67 
and < 0.87. 

O. Ratio of intecrated ion current for m/z 322 
to m/z 334 for 13C12-2,3,7 ,8-TCDO must be 
> 0.67 and < 0.87. 

E. Response factor for 37C14-2,3,7,8-TCDD relative 
to 13C12-2,3,7 ,8-TC30 must be within + 10% 
of the mean value established by triplicate 
analyses of the concentration calibration 
solutions (section 4.1.2). 

4.2.3.2 Remedial action must be taken if all of the criteria 
are not met. 

4 2.4 Using the same GC conditions that produced acceptable 
results with the performance solution, analyze 2 41 of 
each of the five concentration calibration solutions in 
section 4.1.2. 

4.2.4.1 Repeat section 4.2.4 two times to produce triplicate 
data sets for each solution. 

4.2.5 Calculate the response factor for 37C14-2,3,7,8-TCDO and 
for unlabeled 2,3,7,8-TCDD relative to 14C12-2,3,7,8-TCOO: 

RF = Ax ° Qis 

Ais  Qx  

where Ax  = integrated ion abundance (corrected for native 
contribution) of m/z 328 for 37C14-2,3,7,8-TCOD 
or the sum of integrated ion abundances of 
m/z 320 and m/z 322 for unlabeled 2,3,7 08-TC00, 

Ais  = the sum of integrated abundances of m/z 332 
and m/z 334 for 13C12-2,3,7,8-TCQD, 

gis 6  quantity of 13C12-2,3,7,8-TC00. 

Qx ' quantity of unlabeled 2,3,7,8-TCDD or 37014-2,3,7,8-
IC:JD-injected. 
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RF is a unitless number; units used to express 
quantities must be equivalent. 

4.2.6 For both 37C14-2,3,7,8-TCDD and unlabeled 2,3,7,8-TCDD, 
calculate the mean RF and its relative standard deviation 
(RSD) from triplicate analyses of each of the five concentration 
calibration solutions. Variation of the RF calculated 
for each comoound at each concentration level must not 
exceed 10% RSD. If the five mean RFs for each compound 
do not differ by more than + 10%, the RF can be considered 
to be independent of analyte quantity for the calibration 
concentration range, and the mean of the five mean RFs 
shall be used for concentration calculations. 

4.2.7 Fill out all necessary paperwork for the standard calibration 
QA/QC (see Data and Records Management section for paperwork). 

4.2.8 Plot the response factor vs concentration for the five 
point calibration curve for QA/QC reporting. 

4.3 Calibration before the start of each eight hour shift. 

4.3.1 Inject 2 al of the concentration calibration solution 
No. 3 (10 pg/u1) to determine and document acceptable 
performance for: 

4.3.2.1 MS sensitivity - signal-to-noise (S/N) ratio 
of > 2.5 for m/z 257 and > 10 for m/z 322 for 
unlabeled 2,3,7,8-TCDO. The ratio of integrated 
ion current for m/z 257 to m/z 322 should be 
> 0.20 and < 0.45. The ratio of integrated ion 
current for m/z 320 to m/z 322 must be >0.67 
and <0.87. 

4.3.2.2 Measured response factor for unlabeled 2.3,7,8-7C00 
relative to 13C12-2,3,7,8-TC00 is within + 10% 
of the mean values established (Section 4.2) 
by triplicate analyses of the concentration calibration 
solutions. 

4.3.2.3 If both these criteria are met, fill out the 
bottom portion of the daily shift standard form. 
If the RF ratios are within 10% of the calibration 
average, samples may then oe analyzed. DO NOT 
UPDATE the shift standard to the reponse list. 
Use R;S;T only. If the 10% criteria are not 
met, reanalyze the shift standard. If still 
out of bounds, a new multipoint must be run. Multipoints 
may continue to be used for as long as the shift 
standards conform to this criteria. Xerox a 
copy of the daily shift standard form for inclusion 
with the shift standard packages and an extra 
copy to be placed in the instrument logbook so 
that subsequent shift standard entries may be 
made on the same form. 
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4.3.2.4 Acquire sample analyses. Samples may be analyzed 
following a successful shift standard analysis. 
Performance standards must be rerun within every 
eight hours. The injection procedure must be 
carefully adhered to avoid cross contamination. 
If the background of a sample analysis remains 
high towards the end of an acquisition, the 
column should be baked out for an extra period 
of time to avoid possible chromatographic carryover 
into the next sample injection. Septa should 
be changed after approximately 40 injections. 
Capillary injection port liners should be cleaned 
or exchanged with every other septum change. 
Good sense and experience prevail. 

4.4 For all injections, a hot needle injection technique is used. 

4.4.1 Injection Technique (Not Needle) - The syringe must be 
thoroughly cleaned between injections to avoid cross-contamination. 
Remove the plunger between injections and wipe it thoroughly 
with a Kimwipe. Rinse the syringe with ten to fifteen 
full syringe volumes of hexane solvent wash. Replace 
the solvent wash with pesticide quality hexane daily. 
Work the plunger up and down in the syringe barrel to 
reduce excess hexane wash. There should be approximately 
0.5 0 of .solvent left in the syringe barrel following 
this final rinse. 

4.4.2 . Oraw back the plunger so that there are about 2 vl of 
air in the barrel. Oraw 2.0 vl of sample into the needle. 
Usually to get a total of 2 vl of sample, it is necessary 
to pull the plunger back approximately 1.2 vl. The sample 
should be drawn up into the barrel and the amount confirmed 
to be 2 al. If it is not, the sample should be expelled 
and process repeated. 

4.4.3 After getting 2.0 vl of sample into the barrel, insert 
the needle into the injector port and wait 6 seconds. 
Rapidly make the injection. 

4.4.4 After making the injection, remove the needle as quickly 
as possible. As soon as the injection is made, start 
the GC. 

4.5 Identification criteria for native 2,3,7,8-TCOO. 

4.5.1 Retention time (at maximum peak height) of the sample 
component must be within 3 seconds of the retention time 
of the 12C12-2,3,7,8-TC00. Retention times are required 
for all chromatograms, but scan numbers are optional. These 
parameters should be printed next to the appropriate peak. 

719 



SOP No.: 	IP.4 

Page 7 of 7 

4.5.2 The integrated ion currents detected for m/z 257, 320, 
and 322 must maximize simultaneously. If there are peaks 
that will affect the maximization of quantitation of peaks 
of interest, attempts should be made to narrow the scan 
window to eliminate the interfering peaks. This should 
be reported on a separate chromatogram. 

4.5.3 Relative abundance of m/z 257 to m/z 322 should be > 20% 
and < 45%. 

4.5. 4 Abundance of integrated ion counts detected for ail: 320 
must be > 67% and < 87% of integrated ion counts detected 
for m/z 322. 

5.0 Deliverables 

5.1 Each sample "package" must include the following: 

a) RIC 
b) Complete quantitation report. (Input area and scan no. manually 

if missed) 
c) EICP of m/e 332; m/e 334; m/e 328 
d) EICP of 320; 322; and 257 
e) Quan (320; 322; 257; 5 scans) The center of the 5 scan window 

is the retention time of 13C12-2,3,7,8-TCDD 
f) EICP of m/e 316; m/e 318 
g) A standard package including all of (a) through (g) plus 

an attached copy of the TCDO calibration summary 

5.1.1 See Data and Records Management section for batch report 
deliverables. 
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SOP No.: 	IP.5 

Date Revised: 	11-12-86 

Revision No.: 	0 

Title: Total PCDO and PCDF 
Congener (CI4-C18) Analysis 
Procedures by Multiple Ion Detection 
(MID) High Resolution Gas 
Chromatography/Nigh Resolution Mass 
Soectrometry  (HRGC/HRMS)  

INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

STANDARD OPERATING PROCEDURE 

Appendix Q, Ehibit 6 

1.0 Introduction 
1.1 Based on the request for high resolution mass spectrometry of 
• different congeners of dioxin and furan from tetra through octachloro, 
.a modification of the procedures for the RCRA method 8280 must 
be employed to include analysis for the following: 

Total 
Total 
Total 
Total 
Total 
Total 
Total 
Total 
Total 
Total 

tetrachlorodibenzofuran (TCDF) 
pentachlorodibenzofuran (PeCDF) 
hexachlorodibenzofuran (Hx0F) 
heptachlorodibenzofuran (H5ICOF) 
octachlorodibenzofuran (OCDF) 
tetrachlorodibenzodioxin (TCOD) 
pentachlorodibenzodioxin (PeCDD) 
hexachlorodibenzodioxin (HxCOD) 
heptachlorodibenzodioxin (H000D) 
octachlorodibenzodioxin (OCDD) 

The analytical approach employed by ITAS for the determination 
of total dioxin and dibenzofuran is considered semi-ouantitative 
due to the lack of availability of all dioxin and dibenzofuran 
isomers. The standard analyzed each shift will consist of: 

Dioxins 	 Dibenzofurans  

117,..2,3,7,8-TCOD 
37C1-2.3,7,8-TCOD 
13C-I.2.3.7,8-PeCOD 
13C-I,2.3,4,7,8-NxCOD 
13C-1,2,3,4,5,7,8-HpCOD 
13C-OCDD 
2,3,7,8-TOD 
1,2.3,7,8-PeCOD 
1,2,3,4,7,8-Hx= 
1,2.3,4,6,7,8-HpCOD 
OCDD 

13C-2,3,7,8-TCDF 
13C-1,2,3,7,8-PeCOF 
13C-1,2,3,4,7,8-HxCOF 
13C-1,2,3,4,6,7,8-HoCOF 
2.3,7,8-TCDF 
1,2,3,7,8-PeCOF 
1.2.3,4,7,8-HxCOF 
1,2,3,4,6,74-HpCOF 
OCDF 

Recnonei Ct:ce 

312 Direccrs Dove • Knoxville. Tennessee 37022 .615-690-3211 
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1.2 In order to effectively scan for all of the required masses and 
maintain adequate sensitivity, four groups within each run must 
be monitored. Group #1 will consist of all the tetra dioxin 
and furan isomers, including their 13C-labeled congeners, as 
well as penta dioxin and furan isomers, and their 13C-labeled 
congeners. Group #2 consists of penta native and 13C-labeled 
furan and dioxin. In addition to the penta isomers, the hexa 
isomers are monitored for both dioxin and furan (native and 13C-labeled). 
Group #3, in the same manner, monitors the hexa and hepta compounds 
as does Group #4, monitoring for hepta and octa isomers. Groups 
monitor for those isomers which overlap; for example, some tetra 
isomers elute after the earlier'penta isomers. 

1.3 Performance of the system is based on surrogate standard results 
for every sample. 

2.0 Safety 

2.1 Samples are sent to IT Corporation from suspected or known hazardous 
waste sites. Samples are to be handled from receipt to storage 
by qualified personnel only. Analysts must have a working knowledge 
of safety protocols and be adept at safety procedures. GC/MS 
instruments must be equipped with vapor contamination traps on 
the capillary split and sweep vents and on the rough pump effluent 
lines prior to use. 

3.0 Set-Up and Installation 

3.1 Install a fused silica 08-5 column (film thickness, 0.25 um; 
column dimensions, 30 meter x 0.253 mm). Set the head pressure 
to approximately 20 psi and the split and sweep flows to 30 ml/min 
and 0.02 ml/min respectively. 

3.2 Create a reasonable tune with PR for demonstrating 10,000 resolving 
power or better for mass 331. Adjust the zero according to the 
instrument manufacturers suggested settings. The sensitivity 
of the preamp is set at 10-6 amps/volts. Calibration of the 
instrument is performed before-each run. Hard copies of calibrations 
will be included as deliverables. 

3.3 Establish group descriptors using the following parameters: 

Total Scan Time: 1.03 seconds per Group 

Cali Mass Range: Depends on Group range. 
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GROUP SI (TETRA/PENTA WINDOW) 

PARAMETERS FOR SELECTIVE ION RECORDING [Gil KVE](SECTOR) 

DAT 
REF 

Data filename 
Reference filename PFK 

1AV 
IMR 

Maximum volts 	 10000 
Maximum mass at IAV 	 2032 

INS Instrument 1:70-250S GTH Time 0:03:30 0:20:00 Mode MI Gas 
ACN Customer account IT 
ACV Accelerating volts 8000 CHN M(amu) 	S(ms)11(ms) 	M(amu) 	S(ms))(ms) 

RES Instrument resolution 10000 303.9016 	35 	8 	337.8625 	35 	8 

SMP I Samples 1 305.8987 	35 	8 	339.8967 	35 	8 

INJ 0 Injections 1 307.8957 	35 	8 	341.8568 	35 	8 

GRP I Groups 4 315.9419 	35 	8 	349.9029 	35 	8 

CLS I Calibration scans 2 317.9389 	35 	8 	351.9000 	35 	8 

CST Cal. 	scan time(s) 10 319.8965 	35 	8 	353.8576 	35 	8 

CTL Cal. 	tolerance 	(ppm) 50 321.8935 	35 	8 	355.8546 	35 	8 

CEX Cal. 	examination V 323.8906 	35 	8 	357.8517 	35 	8 

PEX Peak examination V 327.8847 	35 	8 	367.8949 	35 	8 

LMS Lock span (peak widths) 2.0 330.9792 	35 	8 	369.8919 	35 	8 

1ST Lock step (peak widths) 0.02 330.9792 	35 	8 	373.8400 	35 	8 

FLO Fast lock on V 331.9368 	35 	8 	407.8010 	35 	8 
333.9338 	35 	8 

TXT Sample 01: Sample Text 



GROUP 12 (PENTA/11EXA WINDOM) 

PARAMETERS FOR SELECTIVE ION RECORDING [G12 KVE](SECTOR) 

OAT 
REF 

Data filename 
Reference filename PFK 

IAV 
IMR 

Maximum volts 	 10000 
Maximum mass at IAV 	 2032 

INS Instrument 1:70-2505 GTM Time 0:20:10 0:24:00 Mode El+1 Gas 
ACN Customer account IT 
ACV Accelerating volts 8000 CUN M(amu) 	S(msP(ms) 	M(amu) 	S(ms) (ms) 

RES Instrument resolution 10000 331.8625 	35 	8 	300.9760 	35 	8 

SMP i Samples 1 339.8597 	35 	8 	380.9760 	35 	8 

INJ iInjections 1 341.8568 	35 	0 	305.8610 	35 	8 

GRP i Groups 4 349.9029 	35 	8 	387.8186 	35 	8 

CLS i Calibration scans 2 351.9000 	35 	8 	387.8580 	35 	8 

CST 
CTL 
CEX 

Cal. 	scan 	time(s) 
Cal. 	tolerance 	(ppm) 
Cal. examination 

10 
50 
V 

	

353.8576 	35 	8 	389.8156 	35 	8 

	

355.8546 	35 	8 	391.8127 	35 	8 

	

351.8517 	35 	8 	401.8559 	35 	8 

PEX Peak examination V 367.8949 	35 	8 	403.8529 	35 	8 

LMS Lock span (peak widths 2.0 369.8919 	35 	B 	407.8010 	35 	8 

LST Lock step (peak widths 0.02 371.8237 	35 	8 	443.7590 	35 	8 

FLO Fast lock on 373.8207 	35 	8 
375.0178 	35 	8 

TXT Sample 11: Sample Text 



GROUP 03 (HEXA/IIEPTA WINDOW) 

PARAMETERS FOR SELECTIVE ION RECORDING [G03 KVE](SECTOR) 

DAT 
REF 

Data filename 
Reference filename PFK 

IAV 
IMR 

Maximum volts 	 10000 
Maximum mass at IAV 	 2032 

INS Instrument 1:70-250S GTH Time 0:24:10 0:27:30 Mode Elfi Gas 
ACN Customer account IT 
ACV Accelerating volts 8000 ON Warm) 	S(ms)D(ms) 	M(amu) 	S(ma(ms) 

RES Instrument resolution 10000 371.8237 	35 	8 	407.7818 	35 	8 

SMP 0 Samples 1 373.8207 	35 	8 	409.7788 	35 	8 

INJ Injections 1 375.8178 	35 	8 	419.8220 	35 	8 

GRP i Groups 4 380.9760 	35 	8 	421.7796 	35 	8 

CLS i Calibration scans 2 380.9760 	35 	8 	421.819 1 	35 	8 

CST 
CTL 
CEX 

Cal. 	scan 	time(s) 
Cal. 	tolerance (ppm) 
Cal. 	examination 

10 
50 

	

385.8610 	35 	8 	423.1167 	35 	8 

	

387.0186 	35 	8 	425.7737 	35 	8 

	

387.8580 	35 	8 	435.8169 	35 	8 

PEX Peak examination V 389.8156 	35 	8 	437.8140 	35 	8 

LMS Lock span (peak widths 2.0 391.8127 	35 	8 	443.7590 	35 	8 

LST Lock step (peak widths 0.02 401.8559 	35 	8 	477.7200 	35 	8 

FLO Fast lock on V 403.8529 	35 	8 
405.7847 	35 	8 

TXT Sample 01: Sample Text 



GROUP 14 (HEPTA/OCTA WINDOW) 

PARAMETERS FOR SELECTIVE ION RECORDING (G14 KVEBSECTOR) 

DAT 
REF 

Data filename 
Reference filename PFK 

IAV 
IMR 

Maximum volts 	 10000 
Maximum mass at 1AV 	 2032 

INS Instrument 1:70-250S GTM Time 0:27:40 0:45:00 Mode EI11 Gas 
ACV Customer account It 
ACV Accelerating volts 8000 CNN M(amu) 	S(ms)D(ms) 	ii(amu) 	S(msP(ms) 

RES Instrument resolution 10000 392.9760 	35 	8 	441.7428 	35 	8 

SMP I Samples 1 392.9760 	35 	8 	443.7398 	35 	8 

INJ I 	Injections 1 405.7047 	35 	8 	453.7830 	35 	8 

GRP I Groups 4 407.7818 	35 	8 	455.7406 	35 	8 

CLS I Calibration scans 2 409.7788 	35 	8 	455.7801 	35 	8 

CST Cal. 	scan time(s) 10 419.8220 	35 	8 	457.7377 	35 	8 
4  

rN3 
a, 

CTL 
CEX 

Cal. 	tolerance (ppm) 
Cal. examination 

50 
V 

	

421.7796 	35 	8 	459.7348 	35 	8 

	

421.8191 	35 	8 	469.7779 	35 	8 

PEX Peak examination V 423.7767 	35 	8 	471.7750 	35 	8 

[MS Lock span (peak widths) 2.0 425.7737 	35 	0 	477.7200 	35 	8 

LST Lock step (peak widths) 0.02 435.8169 	35 	8 	511.6810 	35 	8 

FLO Fast lock on Y 437.8140 	35 	8 
439.7457 	35 	8 

TXT Sample II: Sample Text 



SOP Mo.: 	IP.5 

3.4 	Set the GC conditions as follows: 

Page 	7 	of 	12 

Injector Port Temp 300°C 
Separator Temp 300°C 
Initial Temperature 1 (deg.C) 70 
Time 1 (mins) 1.00 
Rate 1 (deg. C/mih) 15.0 
Temperature 2 (deg.C) 200 
Time 2 (mins) 0.00 

Rate 2 (deg.C/min) 3.0 
Temperature 3 (deg.C) 280 
Time 3 (mins) 8.00 
Capillary split/sweep 90 sec. 
Solvent Delay 3.5 min. 

4.0 Analysis 

4.1 General Description 

4.1.1 A five point calibration consisting of a 1 pg/gl, 5 pg/gl, 
10 pg/gl, 50 pg/gl, and 100 pg/gl standard must be run 
in triplicate and a linear response curve generated 
before samples are analyzed. The 10 Og/u1 standard 
is analyzed at the beginning of each eight hour shift 
to verify system performance and conformity to the multipoint 
calibration. Samples are received in 50 gl volumes 
and require no further preparation by the GC/MS laboratory. 

4.1.2 The concentrations of all components of the total standard 
are as follows: 
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CONGENER II III IV V 

13C-2.3,7,8-TC00 10.0 pg/p1 10.0 pg/p1 10.0 pg/p1 10.0 pg/p1 10.0 pg/p1 

37C1-2,3.7,8-TCDO 10.0 pgipl 10.0 pg/g1 10.0 pg/pl 10.0 pg/p1 10.0 pg/p1 

13C-2.3.7.0-TCDF 10.0 pgipl 10.0 pg/p1 10.0 pg/pl 10.0 pg/pI 10.0 pg/p1 

13C-1.2,3.4.7-PeCDO 10.0 pg/p1 10.0 pg/pl 10.0 pg/p1 10.0 pg/p1 10.0 pg/p1 

13C-1.2.3.7,8-PeCDF 10.0 pg/pl 10.0 pg/pl 10.0 pg/p1 10.0 pg/p1 10.0 pg/pl 

13C-1,2.3.4,7.11-OxCOD 10.0 pg/p1 10.0 pgipl 10.0 pg/pl 10.0 pg/p1 10.0 pg/p1 

13C-1.2.3.4.7.8-HxCOF 10.0 pg/p1 10.0 pg/pl 10.0 pg/pl 10.0 pg/p1 10.0 pg/pl 

13C-1,2.3.4.6.7.8-4C00 10.0 pg/pl 10.0 pg/p1 10.0 pg/pl 10.0 pg/pl 10.0 pg/pl 

13C-1,20,11.6.7.8-4COF 10.0 pg/p1 10.0 pg/pl 10.0 pg/p1 10.0 pg/pl 10.0 pg/pl 

13c-ocon 10.0 pg/p1 10.0 pg/p1 10.0 WO 10.0 pg/P1 10.0 pg/p1 

2.3,7,8-TCDD 5.0 pg/pl 10.0 pg/pl 50.0 pg/pl 100.0 pg/p1 500.0 pg/p1 

2,3,7,8-TCOF 5.0 pg/pl 10.0 pg/pl 50.0 pg/pl 100.0 pg/p1 500.0 pg/pl 

1.2.3,4.7-PeCDO 5.0  IWO 10.0 pg/pl 50.0 pg/p1 100.0 pg/pl 500.0 pg/pl 

1.2.3.7,8-PeCOF 5.0 pg/p1 10.0 pg/pl 50.0 pg/pl 100.0 pg/pl 500.0 pg/p1 

1,2,3.4,7,8-MCOF 5.0 pg/pl 10.0 pg/pl 50.0 pg/pl 100.0 pg/pl 500.0 pg/pl 

1,2,3,4.7,8-Hx00 5.0 pg/p1 10.0 pg/pl 50.0 pg/p1 100.0 pg/pl 500.0 pg/p1 

1,2.3.4.6,7,8-4COF 5.0 pg/pl 10.0 pg/pl 50.0 pg/p1 100.0 pg/P1 500.0 pg/pl 

1,2.3,41.6.7.8-400 5.0 pg/p1 10.0 pg/pl 50.0 pg/p1 100.0 pg/111 500.0 pg/pI 

OCOO 5.0  PO/P1  10.0 pg/p1 50.0 pg/p1 100.0 pg/pl 500.0 pg/pl 

OCOF 5.0 p9/01 10.0 pg/pl 50.0 pg/p1 100.0 pg/p1 500.0 pg/pl 



SOP No.: 	IP.5 

Page 9 of 12 

4.2 Procedures for GC/MS Analysis Initial Calibration 

4.2.1 The GC conditions for all standards, samples and the column 
performance mixture are as stated in Section 3.4. 

4.2.2 Tune and calibrate the instrument as in step 3.2. 

4.2.3 Analyze 2 vl of each of the five concentration calibration 
solutions in section 4.1.2 for dioxins and furans. 

4.2.3.1 Repeat section 4.2.3 two times to produce triplicate 
data sets for each solution. 

4.2.4 Calculate response factors for each compound in the standard 
relative to its respective 12C congener. 

Calculate all of the labeled materials versus 13C-TCDO. 

RF = Ax  ° Qis  

Ais  Qx  

Where Ax  = integrated ion abundance (corrected for native 
contribution) of m/e 328 for 27C14-2,3,7,8-TCDO 
or the sum of integrated ion abundances of 
cnaracteristic ions for the unlabeled congeners, 

Ais  = the sum of integrated ion abundances of characteristic 
ions for the labeled congeners, 

gis = quantity of labeled congeners, 

Qx = quantity of the unlabeled dioxin or furan 
congener or 27C14-2,3,7,8-TCDD injected. 

RF is a unitless number; units used to express quantities 
must be equivalent. 

4.2.5 For both 37C14-2.3,7,8-TCOD and unlabeled dioxin or furan 
congeners, calculate the mean RF and its relative standard 
deviation (RED) from triplicate analyses of each of the 
five concentration calibration solutions. Variation of 
the RF calculated for each compound at each concentration 
level must meet the following criteria: 
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SOP No.: 	rp.5 

Page 10 of  12  

37C14-2,3,7,8-TCOO 

TCDO and TCDF 
	 not to exceed 10% RSD 

PeCDD through OCDO 

PeCDF through OCDF 
	not to exceed 30% RSD 

If the three mean RFs for each compound do not differ 
by more than the amount specified above, the RF can 
be considered to be independent of analyte quantity 
for the calibration concentration range, and the mean 
of the three mean RFs shall be used for concentration 
calculations. 

4.2.6 Fill out all necessary paperwork for the standard for the 
standard calibration QA/QC (see Oata and Records Management 
section for paperwork). 

4.2.7 Plot the response factor vs. concentration for the five point 
calibration curve for QA/QC reporting. 

4.3 Calibration before the start of each eight hour shift 

4.3.1 Inject 2 0 of the concentration calibration solution #2 (10 pg/41) 
to determine and document acceptable performance. 

4.3.1.1 MS sensitivity - signal-to-noise (S/N) ratio of > 
10 for all characteristic ions. 

4.3.1.2 Measured response factor for unlabeled dioxin and 
furan congeners relative to the appropriately labeled 
13C-compound is within prescribed limits of the mean 
values established (Section 4.2) by triplicate analyses 
of the concentration calibration solutions. 

4.3.1.3 If both these criteria are met, samples may then 
be analyzed. 00 NOT UPDATE  the shift standard to 
the response list. If the criteria are not met, 
reanalyze the shift standard. If still out of bounds, 
a new multipoint must be run. Multipoints may continue 
to be used for as long as the shift standards conform 
to this criteria. 
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4.3.1.4 Acquire sample analyses. Samples may be analyzed 
following a successful shift standard analysis. Standards 
must be rerun within every eight hours. The injection 
procedure must be carefully adhered in order to avoid 
cross contamination. If the background of a sample 
analysis remains high towards the end of an acquisition, 
the column should be baked out for an extra period 
of time to avoid possible chromatographic carryover 
into the next sample injection. 

4.3.1.5 Septa should be changed after approximately 40 injections. 
Capillary injection port liners should be cleaned 
or exchanged with every other septum change. Good 
sense and experience prevail. 

4.3.2 At eight hours from the injection of the standard (4.3.1), 
the tune is over. 

4.4 For all injections, a hot needle injection technique is used. 

4.4.1 Injection Technique (Hot Needle) - The syringe must be thoroughly 
cleaned between injections to avoid cross contamination. 
Remove the plunger between injections and wipe it thoroughly 
with a Kimwipe. Rinse the syringe with ten to fifteen full 
syringe volumes of hexane solvent wash. Replace the solvent 
wash with pesticide quality hexane daily. Work the plunger 
up and down in the syringe barrel to reduce excess hexane 
wash. There should be approximately 0.5 al of solvent left 
in the syringe barrel following this final rinse. 

4.4.2 Draw back the plunger so that there are about 2 al of air 
in the barrel. Oraw 2.0 al of sample into the needle. Usually 
to get a total of 2 al of sample, it is necessary to pull 
the plunger back approximately 1.2 al. The sample should 
be drawn up into the barrel and the amount confirmed to be 
2 al. If it is not, the sample should be expelled and process 
repeated. 

4.4.3 After drawing 2.0 al of sample into the barrel press start 
on GC (shuts off purce for 90 seconds and begins GC/MS program). 
Insert the needle into the injection port, wait 10 seconds, 
and rapidly make the injection. 

4.4.4 After making the injection, remove the needle as quickly as 
possible (2 seconds). 
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Page  12  of  12  

4.5 Identification Criteria 

4.5.1 Integrated ion currents detected for all three characteristic 
ions for each class of compounds must maximize simultaneously. 

4.5.2 The integrated ion current for ail ions of interest must be 
at least 2.5 times signal to noise of background. 

4.5.3 The integrated ion ratios of the three characteristic ions 
of each analyte group must be within + 20% of the theoretical 
ratio of the compound. 

5.0 SEE DATA AND RECORDS MANAGEMENT SECTION FOR EXAMPLES OF ALL PAPERWORK 
NECESSARY FOR COMPLETE REPORTING OF GC/MS DATA 

732 



APPENDIX R 

U.S. EPA CLP REQUIRED DETECTION LIMITS 

The document contained in this appendix was published according to their own 
internal style, which deviates from the Air Force Engineering Services 
Center format. They have, therefore, been published without editing. 
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USEPA CLP REQUIRED DETECTION LIMITS 

CONSTITUENT 

DETECTION 

LIMIT CONSTITUENT 

DETECTION 

LIMIT 

      

      

10 ppb 

200 ppb 

5 ppb 

10 ppb 
5 ppb 

0.20 ppb 

40 ppb 
5 ppb 

10 ppb 

METALS 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

SILVER 

BASE NEUTRAL/ACIDS 

BENZIDINE 

BI S(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROISOPROPYL)ETHER 

3,3'-DICHLOROBENZIDINE 

2,4-DICHLOROPHENOL 

2,5-DICHLOROPHENOL 

2,6-01CHLOROPHENOL 

3,4-DICHLOROPHENOL 

4,6-DINITRO-O-CRESOL 

2,4-DINITROPHENOL 

2,4-DINTROTOLUENE 

2-METHYLPHENOL 

3-METHYLPHENOL 

4-METHYLPHENOL 

4-NITROPHENOL 

N-NITROSOOIMETHYLAMINE 

PHENOL 

1,2,3,5-TETRACHLOROBENZINE 

1,2,4,5-TETRACHLOROBENZINE 

2,3,4,5-TETRACHLOROPHENOL 

2,3,4,6-TETRACHLOROPHENOL 

2,3,4-TRICHLOROPHENOL 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

POLYNUCLEAR AROMATIC HYDROCARBONS 

BENZO(a)ANTHRACENE 
	

10 ppb 

BENZO(a)PYRENE 
	

10 ppb 

BENZO(b)FLUORANTHENE 
	

10 ppb 

CHRYSENE 
	

10 ppb 

DIBENZO(a,h)ANTHRACENE 
	

10 ppb 

FLUORANTHENE 
	

2.2 ppb 

INDEN0(1,2,3-cd)PYRENE 
	

10 ppb 

PESTICIDE/PCB/HERBICIDE 

TOXAPHENE 
	

1 ppb 

PCB 1016 
	

0.5 ppb 

PCB 1221 
	

0.5 ppb 

PCB 1232 
	

0.5 ppb 

PCB 1242 
	

0.5 ppb 

PCB 1248 
	

0.5 ppb 

PCB 1254 
	

1.0 ppb 

PCB 1260 
	

1.0 ppb 

2,4.0 
	

1 ppb 

2,4,5-T 
	

0.1 ppb 

VOLATILE ORGANIC SAMPLING TRAIN 

METHYLENE CHLORIDE 

ACETONE 

CARBON DISULFIDE 

CHLOROFORM 

2-BUTANONE 

1,1,1 	TRICHLOROETHAN 

CARBON TETRACHLORIDE 

BROMOD1CHLOROMETHANE 

D1BROMCOICHLOROMETHANE 

BENZENE 

TETRACHLORCETHANE 

TOLUENE 

ETHYLBENZENE 

STYRENE 

TOTAL XYLENE 

44 ppb 

10 ppb 

20 ppb 
10 ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

50 ppb 

10 ppb 

10 ppb 

ppb 
10 ppb 

50 ppb 

10 ppb 

2.2 ppb 

ppb 

ppb 
ppb 

ppb 

ppb 

50 ppb 

10 ppb 

(2) 

5 ppb 

10 ppb 

5 ppb 

5 ppb 

10 ppb 

5 ppb 

5 ppb 

5 ppb 

5 ppb 

5 ppb 

5 ppb 

5 ppb 

5 ppb 

5 ppb 

5 ppb 

DIOXINS/FURANS 

2378 TCDD 

2378 TCDF 

TCDD 

PeCDO 

HxCDD 

HpCDD 

OCDD 

TCDF 

PeCDF 

HxCDF 

HpCDF 

OCDF 

0.076 ppt 

0.120 ppt 

0.056 ppt 

0.059 ppt 

0.040 ppt 

0.016 ppt 

0.068 ppt 

0.120 ppt 

0.140 ppt 

0.025 ppt 

0.026 ppt 

0.007 ppt 

(1) 	CHLORIDES 

SULFIDES 

BOO 

COO 

0.2 ppb 

1.0 ppm 

1 ppb 

1 ppb 

(1) Actual Max. Lab Detection Limits 	 (2) In Extract 
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APPENDIX S 

NARRATIVE AND SIGNIFICANT DATA SHEETS FROM 
ITAS DIOXIN/FURAN ANALYTICAL REPORT 

The documents contained in this appendix were published according to their 
own internal style, which deviates from the Air Force Engineering Services 
Center format. They have, therefore, been published without editing. 
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Appendix S, Exhibit 1 

1 0001 
EG&G 

Summary of Method  

One (1) XAD blank, eight (8) water samples, eleven (11) soil samples, 

and five (5) MM5 composites were received 12/10/86 for the analysis of 

both isomer specific 2,3,7,8-TCDD/TCDF and total dioxin and total dibenzofuran 

congeners from-C14-C18. The samples and a blank were spiked with an internal 

standard/surrogate mixture containing either 50 ng 13C-2,3,7,8-TCDD, 10 ng 

37C1-2,3,7,8-TCDD, 50 ng 13C-PeCDD, 13C-PeCDF, 13C-HpCDD and 13C-OCDD 

(LRMS) or 0.50 ng 13C-2,3,7,8-TCDD, 37C1-2,3,7,8-TCDD, 13C-TCDF, 13C-PeCDD, 

13C-PeCDF, 13C-HxCDD, 13C-HxCDF, 13C-HpCDD, 13C-HpCDF and 13C-OCDD (HRMS). 

The samples were extracted and cleaned up using the EPA reference method 

described in "RCRA Method SW 8280," revised September 1986. Extracts 

were analyzed by either HRGC/LRMS or HRGC/HRMS operating in the selected 

ion monitoring mode for enhanced sensitivity. Table 1 (Appendix A) is 

a cross reference list of all samples in this project. 

Sample Preparation  

Soil, Soxhlet - An aliquot of each soil and a sodium sulfate blank (109 for 

LRMS or 25g for HRMS) were weighed into separate soxhlet thimbles. The 

samples and blanks were spiked with the internal standard/surrogate mixture 

and allowed to stand overnight for equilibration followed by a soxhlet extraction 

with benzene for sixteen hours.  The resulting extracts were filtered into 

a KD flask and the volume reduced to approximately 10 ml. 

Water - Approximately 1000 ml of each sample and 1000 ml distilled water (the 

blank) were transferred into individual separatory funnels. The samples were 

spiked with the internal standard/surrogate mixture, and then triple-extracted 

with CH2C12. The resulting extracts were filtered into a KD flask and the 

volume reduced to approximately 10 ml. 

MM5 - Train Samples - 

a) XAD-Tubes + Particulate Filters 

Each sample (the XAD tubes and the corresponding particulate filters) and a 

blank (10 g silica gel) were transferred into separate glass soxhlet thimbles. 
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The samples and blank were spiked with the internal standard/surrogate mixture 

and allowed to stand overnight for equilibration, followed by a 16 hour soxhlet 

extraction with benzene. The resulting extracts were combined with the other 

components of the train (b) prior to cleanup. 

b) MM5-Condensate + Water Impingers + Probe Rinse 

The entire combined volume from each sample and 1000 ml distilled water (the 

blank) were transferred into individual separatory funnels, and triple-

extracted with CH2C12. The resulting extracts along with the corresponding 

acetone and hexane probe rinse samples were filtered into a KD flask and the 

volume reduced to approximately 10 ml. These extracts were combined with the 

corresponding XAD extracts from above. Table 1, Appendix A lists the samples 

combined for each MM5 train sample. 

Sample Cleanup  

To aid in the removal of chemical interferences, the samples and blank were 

cleaned up using dual column chromatography consisting of an acid-modified 

silica gel column followed by a neutral alumina column. Detailed descriptions 

of these cleanup techniques can be found in the EPA reference stated in the 

summary section. Final extracts were concentrated to near dryness and raised 

to 50 pl with either isooctane for HRMS or 11 ng 13C-2,3,7,8-TCDF for LRMS. 

GC/MS Analysis (LRMS)  

Isomer Specific TCDD/TCDF - The sample extracts were analyzed using HRGC/LRMS 

scanning in the selected ion monitoring mode for enhanced sensitivity. The 

column used for this isomer specific analysis was a 60 m SP 2331 fused silica 

column. Before acquisition of the samples, a seven isomer performance mixture 

containing the six most closely eluting TCDD isomers was run. In addition, 

a five-point calibration plot was run in triplicate. The mean response factors 

obtained from the fifteen point calibrations were used for all subsequent 

calculations (Table 2, Appendix B). The shift standard, analyzed on the same 

day as the samples, produced a response factor within 10% of the fifteen point 

calibration (Table 3, Appendix C). 

Isomer specific 2,3,7,8-TCDF cannot be demonstrated because there is no similar 
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column performance mixture for the furans; however, Rappe has shown that the 

SP 2331 column is an isomer specific column for 2,3,7,8-TCDF. The reported 

value for 2,3,7,8-TCDF is considered the highest amount of 2,3,7,8-TCDF 

present. While this column may not provide complete separation of 

2,3,7,8-TCDF from the other 37 TCDF isomers, the level of confidence is far 

greater than with the DB-5 column and is considered to be state of the art. 

Total Dioxin and Furan - The samples and blank were analyzed for total dioxin 

and furan congeners from C14-C18. The analytical approach employed by ITAS 

for the determination of total dioxins and furans is considered semi-

quantitative due to the lack of availability of all dioxin and furan isomer 

standards. The standard analyzed each 

Dioxins  

13C-2,3,7,8-TCDD 

37C1-2,3,7,8-TCDD 

13C-1,2,3,7,8-PeCDD 

13C-1,2,3,4,6,7,8-HpCDD 

13C-OCDD 

2,3,7,8-TCDD 

1,2,3,4-TCDD 

1,2,3,7,3-PeCDD 

1,2,3,4,7,8-HxCDD 

1,2,3,4,6,7,8-HpCDD 

OCDD 

shift consisted of: 

Dibenzofurans  

13C-2,3,7,8-TCDF 

13C-1,2,3,7,8-PeCDF 

2,3,7,8-TCDF 

1,2,3,7,8-PeCDF 

1,2,3,4,7,8-HxCDF 

1,2,3,4,6,7,8-HpCDF 

OCDF 

Response factors were calculated for each compound in the standard relative 

to 13C-TCDD; the same response was assumed applicable to all isomers in each 

congener group. A three point calibration plot was run in triplicate. The 

mean response factors obtained from the nine point calibration were used for 

all subsequent calculations (Table 4, Appendix D). The shift standard analyzed 

on the same day as the samples produced a response factor within 30% of the 

multipoint. 37C1-TCDD, 13C-PeCDD, 13C-PeCDF, 13C-HpCDD and 13C-OCDD were used 

to calculate the accuracy of the method. 

The extracts were analyzed using HRGC/LRMS, scanning in the selected ion 

monitoring mode for enhanced sensitivity. The column used for the analysis 
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was a 30 m DB-5 fused silica column. In order to achieve adequate sensitivity, 

the samples were analyzed twice each: the first time for dioxins and the second 

time for furans. 

GC/MS Analysis (HRMS)  

Isomer Specific TCDD/TCDF - The sample extracts were analyzed using HRGC/HRMS 

scanning in the selected ion monitoring mode for enhanced sensitivity. The 

column used for this isomer specific analysis was a 60 m SP 2331 fused 

silica column. Before acquisition of the samples, a seven isomer performance 

mixture containing the six most closely eluting TCDD isomers was run. In 

addition, a five-point calibration plot was run in triplicate. The mean 

response factors obtained from the fifteen point calibrations were used for 

all subsequent calculations (Table 5, Appendix E). The.shift standard, 

analyzed on the same day as the samples, produced a response factor within 

10% of the fifteen point calibration (Tables 6,7,8; Appendix F). 

Isomer specific 2,3,7,8-TCDF cannot be demonstrated because there is no similar 

column performance mixture for the furans; however, Rappe has shown that the 

SP 2331 column is an isomer specific column for 2,3,7,8-TCDF. The reported 

value for 2,3,7,8-TCDF is considered the highest amount of 2,3,7,8-TCDF 

present. While this column may not provide complete separation of 2,3,7,8-TCDF 

from the other 37 TCDF isomers, the level of confidence is far greater than 

with the DB-5 column and is considered state of the art. 

Total Dioxin and Furan - The samples and blank were analyzed for total dioxin 

and furan congeners from C14-C18. The analytical approach employed by ITAS 

for the determination of total dioxins and furans is considered semi-

quantitative due to the lack of availability of all dioxin and furan isomer 

standards. The standard analyzed each shift consisted of: 
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2,3,7,8-TCDD 	 13C-2,3,7,8-TCDD 

2,3,7,8-TCDF 	 37C1-2,3,7,8-TCDD 

1,2,3,7,8-PeCDD 	 13C-2,3,7,8-TCDF 

1,2,3,7,8-PeCDF 	 13C-1,2,3,7,8-PeCDD 

1,2,3,4,7,8-HxCDD 	 13C-1,2,3,7,8-PeCDF 

1,2,3,4,7,8-HxCDF 	 13C-1,2,3,4,7,8-HxCDD 

1,2,3,4,6,7,8-HpCDF 	 13C-1,2,3,4,7,8-HxCDF 

1,2,3,4,6,7,8-HpCDD 	 13C-1,2,3,4,6,7,8-HpCDD 

OCDD 	 13C-1,2,3,4,6,7,8-HpCDF 

OCDF 	 13C-OCDD 

Response factors were calculated for each compound in the standard relative 

to the corresponding 13C isomer from each congener group; the same response 

was assumed applicable to all isomers in each congener group. A five point 

calibration plot was run in triplicate. The mean response factors obtained 

from the fifteen point calibration were used for all subsequent calculations 

(Table 9, Appendix G). The shift standard analyzed on the same day as the 

samples produced a response factor within 30% of the multipoint. 37C1-TCDD 

was used to calculate the accuracy of the method. 

The extracts were analyzed using HRGC/HRMS scanning in the selected ion monitoring 

mode for enhanced sensitivity. The column used for the analysis was a 30 m 

DB-5 fused silica column. 

GC/MS Results  

Isomer Specific TCDD/TCDF - The results of the isomer specific analyses, shown 

in Tables 10-13, Appendix H, are reported in either ppb, ppt or ng/sample. 

A detection limit is calculated from 2.5 times the signal in the area of the 

elution of 13C-TCDD (13C-TCDF) whenever a sample contains no detectable TCDD 

(TCDF). 

Totals - The results of the totals, shown in Tables 14 and 15, Appendix I, 

are reported in either ppb, ppt or ng/sample, with the total amount of each 

congener calculated. When more than one isomer of a congener of dioxin or 

furan is found, all of the isomers are added together to produce a total 

congener result. Detection limits are calculated from 2.5 times signal to 
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noise when a "not detected" (ND) is reported. The detection limits are listed 

in parentheses. 

QA/QC  

Tables 16 and 17, Appendix J, list the results of the QA/QC samples. Samples 

which do not meet the IT QA/QC specifications are noted on the tables. 
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Appendix S, Exhibit 2 

TABLE 1 CROSS REFERENCE LIST 

EG&G 
	 1 0007 

IT SAMPLE # 	 CLIENT SAMPLE # 	 MATRIX  

AA5825 	 ENT-B 	 HRMS - Water 

AA5826 	 ENT-1 	 HRMS - Water 

AA5827 	 ENT-2 	 HRMS - Water 

AA6450 	 ENT-5 	 HRMS - Water 

AA6456 	 ENT-6 	 HRMS - Water 

AP6459 	 POTW 	 HRMS - Water 

AA6463 	 CW 	 HRMS - Water 

AA6469 	 WB-1 	 HRMS - Water 

AA5880 	 FS-1 	 LRMS - Soils 

AA5881 	 FS-2 	 LRMS - Soils 

AA5882 	 FS-3 	 LRMS - Soils 

AA6408 	 FS-6 	 LRMS - Soils 

AA-6410 	 FS-5 	 LRMS - Soils 

AA5883 	 AD-1 	 HRMS - Soils 

AA5884 	 AD-2 	 HRMS - Soils 

AA5885 	 AD-3 	 HRMS - Soils 

AA6409 	 AD-6 	 HRMS - Soils 

AA6411 	 AD-5 	 HRMS - Soils 

AA6444 	 SB-1 	 HRMS - Soils 

AA5844 	 VB-1-Filtera 	 HRMS-MY5 Composites 

AP5845 	 VB-2-Filter
b 	 HRMS-MY5 Composites 

AA5846 	 VB-3-Filtere 	 HRMS-MY5 Composites 

AA6512 	 VB-5-Filterd 
	

HRMS-W5 Composites 

AA6513 	 vB-6-Filtsre 	 HRMS-MY5 Composites 

AA6487 	 XAD Blank 	 HRMS XAD Blank 

aComposite of these samples VB-1-F; VB-1-XAD; VB-1-PW; VB-1-C. 
bComIosite of these samples VB-2-F; VB-2-XAD; VB-2-PW; VB-2-C. 
cComposite of these samples VB-3-3F; VB-3-XAD; VB-3-PW; VB-3-C. 
dComTosite of these samples VB-5-F; VB-5-XAD; VB-5-PW; VB-5-C. 
eComEosite of these samples VB-6-F; VB-6-XAD; VB-6-PW; VB-6-C. 
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TARLE 2 

INITIAL. CALIBRATION SUMMARY(LRMS) 

TCDD/TCDF 

Date 
Instr. 
ID 

Sol. 
ID 

Measured RF Mean RF Used 
Native 
TODD 

Native 
TCDF 

Surrogate 
37C1-TCDD 

Native 
TODD 

Native 
TCDF 

Surrogate 
37C1-TODD 

11-2h-86 TN861124PE1 0.99 2.13 1.58 1.08 2.18 1.65 

11-2h-86 T0861124PE1 CC1 1.02 2.15 1.60 1.08 2.18 1.65 

11-2h-86 TP61124PE1 CC1 0.98 2.14 1.57 1.08 2.18 1.65 

11-22-86 TC861122PE2 CC2 1.13 2.36 1.69 1.08 2.18 1.65 

11-22-86 TD861122PE2 CC2 1.13 2.29 1.74 1.08 2.18 1.65 

11-22-86 TE861122PE2 CC2 1.12 2.17 1.69 1.08 2.18 1.65 

11-22-86 TC861122PE3 CC3 1.10 2.13 1.68 1.08 2.18 1.65 

11-22-86 TD861122PE3 CC 3 1.10 2.12 1.68 1.08 2.18 1.65 

11-22-86 TE861122PE3 CC3 1.09 2.09 1.66 1.08 2.1.8 1.65 

11-22-86 TC861122PE4 cch 1.08 1.08 2.18 1.65 

11-22-86 TD861122PE4 cch 1.09 1.08 2.18 1.65 

11-22-86 TE861122PE4 cc4 1.08 1.08 2.18 1.65 

11-22-86 TC861122PE5 CC5 1.07 1.08 2.18 1.65 

11-22-86 TD861122PE5 CC5 1.08 1.08 2.18 1.65 

11-22-86 TE861122PE5 CC5 1.09 1.08 2.18 1.65 

X - 1.08 2.18 1.65 

%RSD 4.25 4.10 3.50 

Solution ID Codes:  

CC1 = Concentration 
CC2 = Concentration 
CC3 = Concentration 
CCh = Concentration 
CC5 = Concentration 

calibration 
calibration 
calibration 
calibration 
calibration 

solution #1 = 0.2 ng/jil 
solution #2 = 1.0 ng/141 
solution #3 = 5.0 rig/ill 
solution #h = 20.0 ng/p1 
solution #5 = 40.0 ng/4,1 
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Measured RF Mean RF Used 
Sol. 
ID Date 

Instr. 
ID 

Native 
TCDD 

Surrogate 
37C1-TCDD 

TCDD Isomer 
Resolution  
Pct. Valley 

(Applies For 
PC Only) 

Native 	Native 
TCDD 	TCDF 

Native 	Surrogate 
TCDF 	37C1-TCDD 

14% PC 

CC2 

PC 

PC 

CC2 

PC 

1.65 1.06 1.88 1.08 2.18 1.55 

8% 

11% 

1.60 1.65 1.08 2.18 1.08 2.07 

10% 

12/20/86 	4500 

12/20/86 	4500 

12/20/86 	4500 

12/24/86 	4500 

12/24/86 	4500 

12/24/86 	4500 

TABLE 3 

CONTINUING CALIBRATION SUMMARY (LRMS) 

EG&G 

Solution ID Codes:  

Performance 
Concentration 
Concentration 
Concentration 
Concentration 
Concentration 

PC = 
CC1 = 
CC2 = 
CC3 = 
cc4 = 
CC5 = 

check solution 
calibration solution #1 = 0.2 ng/pl 
calibration solution #2 = 1.0 ng/pl 
calibration solution #3 = 5.0 ng/pl 
calibration solution #4 = 20.0 ng/pl 
calibration solution #5 = 40.0 ng/pl 



TABLE h 

PCDD/PCDF INITIAL CALIBRATION SUMMARY(LRMS) 

EG&G 

CONGENER CAL SOLUTION #1 CAL SOLUTION #2 CAL SOLUTION #3 X % RSD 

37C1-TCDD (% acc) 1.40 1.53 1.64 1.60 1.46 1.47 1.55 1.41 1.70 1.53 6.7 

13C-TCDD (% rec)  0.62 0.59 0.65 0.62 0.66 	1  0.68 0.62 0.65 0.59 0.64 5.6 

13C-PeCDD (% acc) 0.68 0.57 0.53 0.51 0.52 0.52 0.50 0.46 0.61 0.54 12.2 

13C-PeCDF (% acc) 1.52 1.48 1.54 1.03 1.22 1.00 0.95 0.99 1.15 1.21 20.1 

13C-HpCDD (% acc) 0.45 0.43 0.41 0.37 0.41 _i  0.39 0.36 0.38 0.49 0.41 10.1 

13C-OCDD (% acc) 0.61 0.58 0.54 0.47 0.50 0.46 0.40 0.45 0.58 0.51 13.9 

TCDD 1.10 1.24 1.34 1.11 1.02 0.99 1.05 0.95 1.25 1.12 11.8  

PeCDD 0.82 0.75 0.75 0.65 0.69 0.64 0.56 0.53 0.69 0.67 13.8 

HxCDD 1.07 0.99 0.95 0.69 0.75 0.74 0.68 1  o.66 0.86 0.82 18.4 

HpCDD 0.93 0.86 0.81 0.63 4  0.68 0.65 0.60 0.61 0.76 0.73 16.3 

OCDD 0.63 0.56 0.59 0.44 0.48 0.44 0.38 0.42 0.54 0.50 17.1 

TCDF 1.97 1.87 2.03 1.63 1.98 1.62 1.41 1.77 1.81 1.79 11.3 

PeCDF 1.18 1,10 1.32 1.00 1.14 1.06 0.83 0.92 1.13 1.08 13.4 

HxCDF 1.10 1.14 _1.32 1.05 1.11 1.02 0.91  0.95 0.98 1.07 11.5 

HpCDF 1.00 0.95 1.09 0.8Q 0.94 0.88 0.79 0.78 0.86 0.91 10.8 

OCDF 1.01 1.01 1.18 0.98 0.97 0.90 0.71 0.78 0.91 0.94 14.7  

Solution ID Codes:  

CC1 = Concentration calibration solution #1 = 0.2 ng/u1 
CC2 = Concentration calibration solution #2 = 1.0 ng/u1 
CC3 = Concentration calibration solution #3 = 5.0 ng/p1 



TABLE 5. INITIAL CALIBRATION SUMMARY 

HIGH RESOLUTION 

EG&G 

TCDD/TCDF 

Date 
Instr. 

ID 
Sol. 
ID 

Measured RF Mean RF Used 

Native 
TCDD 

Native 
TCDF 

Surrogate 
37C1-TCDD 

Native 
TCDD 

Native 
TCDF 

Surrogate 
37C1-TCDD 

1/13/87 70-250s CC1 1.16 0.877 1.64 1.18 0.833 1.84 

1/13/87 70-250S CC1 1.12 0.783 1.60 1.18 0.833 1.84 

1/14 /87 70-250s cci 1.14 0.882 1.75 1.18 0.833 1.84 

1/13/87 70-2508 CC2 1.27 1.01 1.81 1.18 0.833 1.84 

1/14 /87 70-250s CC2 1.18 0.835 1.89 1.18 0.833 1.84 

1/13/87 70-250s CC2 1.17 0.827 1.79 1.18 0.833 1.84 
V 
Crl 
CD 1/13/87 70-2505 CC3 1.18 0.738 1.78 1.18 0.833 1.84 

1/13/87 70-2508 CC3 1.22 0.796 1.81 1.18 0.833 1.84 

1/13/87 70-2505 CC3 1.10 0.780 1.70 1.18 0.833 1.84 

1/13/87 70-2503 CC4 1.19 0.801 1.82 1.18 0.833 1.84 

1/13/87 70-250s cc4 1.16 0.801 1.82 1.18 0.833 1.84 
1/13/87 70-250S CC4 1.30 0.814 1.95 1.18 0.833 1.84 

1/13/87 70-250S CC5 1.14 0.832 2.04 1.18 0.833 1.84 

1/13/87 70-2508 CC5 1.24 0.871 2.06 1.18 0.833 1.84 
1/13/87 70-2505 CC5 1.26 0.853 2.07 1.18 0.833 1.84 

Solution ID Codes:  

CC1 = Concentration calibration solution #1 = 5 pg/111 
CC2 = Concentration calibration solution #2 = 10 pg/111 
CC3 = Concentration calibration solution #3 = 50 pg/p1 
CC4 = Concentration calibration solution #4 = 100 pea 
CC5 = Concentration calibration solution #5 = 500 pg/ul 

`s
  x

[p
ua

dd
v  



TABLE6. 

CONTINUING CALIBRATION SUMMARY 

SOILS 

EG&G 
TCDD Isomer 
Resolution 

Date 
Instr;- 

ID 
Sol. 
ID 

Measured RF Mean RF Used Pct. Valley 
(Applies For 

PC Only) 
Native 
TCDD 

Native 
TCDF 

Surrogate 
37C1-TCDD 

Native 
TCDD 

Native 
TCDF 

Surrogate 
37C1-TCDD 

1/14/87 70-250S PC 3.09% 

1/14/87 70-2505 CC2 1.20 0.788 1.93 1.18 0.833 1.8/4 

1/14/87 70-250S PC 3.6% 

1/14/87 70-2505 CC2 1.10 0.881 1.81 1.18 0.833 1.814 

1/14/87 70-250S PC 3.9% 

Solution ID Codes : 
PC = Performance check solution 
CC1 = Concentration calibration solution #1 = 
CC2 = Concentration Calibration solution #2 = 
CC3 = Concentration calibration solution #3 = 
CC4 = Concentration calibration solution #4 = 
CC5 = Concentration calibration solution #5 = 

5 pg/ul 
10 pg/ul 
50 pg/ul 

100 pg/ul 
500 pg/ul 

01 



TABLA 7. 

CONTINUING CALIBRATION SUMMARY (HRMS) 

WATERS 

EG&G 
TCDD Isomer 
Resolution 

Date 
Instr. 
ID 

Sol. 
ID 

Measured RF Mean RF Used Pct. Valley 
(Applies For 

PC Only) 
Native 
TCDD 

Native 
TCDF 

Surrogate 
37C1-TCDD 

Native 
TCDD 

Native 
TCDF 

Surrogate 
37C1-TCDD 

1/15/87 70-250S PC 5.7% 

1/15/87 70-250S CC2 1.23 0.813 1.80 1.18 0.833 1.84 

1/15/87 70-250S PC 6.8% 

1/15/87 70-250S CC2 1.20 0.860 1.99 1.18 0.833 1.84 

1/15/87 70-250S PC 2.1% 

Solution ID Codes : 
PC = Performance check solution 
CC1 = Concentration calibration solution #1 = 
CC2 = Concentration Calibration solution #2 = 
CC3 = Concentration calibration solution #3 = 

= Concentration calibration solution #4 = 
CC5 = Concentration calibration solution #5 = 

5 pg/ul 
10 pg/ul 
50 pg/ul 

100 pg/ul 
500 pg/ul 



TABLE 8. 
CONTINUING CALIBRATION SUMMARY (HRMS) 

MM 5 

EG&G 
TCDD Isomer 
Resolution 

Date 
Instr. 

ID 
Sol. 
ID 

Measured RF Mean RF Used Pct. Valley 
(Applies For 

PC Only) 
Native 
TCDD 

Native, 
TCDF 

Surrogate 
37C1-TCDD 

Native 
TCDD 

Native 
TCDF 

Surrogate 
37C1-TCDD 

1/14/87 70-250S PC 3.1% 

1/14/87 70-2505 CC2 1.20 0.788 1.93 1.18 0.833 1.84 

1/14/87 70-250S PC 3.6% 

1/14/87 70-250s CC2 1.10 0.881 1.81 1.18 0.833 1.84 

1/14/87 70-250S PC 3.9% 

Solution ID Codes : 
PC = Performance check solution 
CC1 = Concentration calibration solution #1 = 	5 pg/ul 
CC2 = Concentration Calibration solution #2 = 10 pg/ul 
CC3 115 Concentration calibration solution #3 = 	50 pg/ul 
CC4 = Concentration calibration solution #4 = 100 pg/ul 
CC5 = Concentration calibration solution #5 = 500 pg/ul 



Table 9 

BRGC/HRMS 

PCDD/PCDF INITIAL CALIBRATION SUMMARY 

CAL SOLUTION #1 CAL SOLUTION M2 TCONGENER CAL SOLUTION M3 CAL SOLUTION M4 CAL SOLUTION #5 X RSD 

37C1-TCDC (% acc) 1.71 1.72 1.69 1.75 1.80 1.74 1.81 1.80 1.71 1.66 1.64 1.72 1.64 1.69 1.76 1.72 3.2% 

TCDD 1.11 1.02 1.03 1.03 1.10 1.06 1.09 1.11 1.07 0.96 0.83 1.02 1.03 1.04 1.03 1.03 6.7% 

PeCDC 0.46 0.76 0.87 0.81 0.79 0.84 0.81 0.81 0.80 0.70 0.72 0.80 0.80 0.84 0.80 0.774 12.5% 

HxCDD 1.45 1.13 1.48 1.26 1.33 1.25 1.32 1.34 1.37 1.30 1.09 1.22 1.32 1.30 1.30 1.30 7.8% 

EpCDD 2.24 1.97 2.28 2.14 2.18 2.06 2.07 2.08 2.23 2.10 2.16 2.14 2.10 2.10 2.28 2.14 4.1% 

OCDD 1.98 2.15 1.87 2.14 2.04 1.73 2.10 2.18 1.94 1.74 1.47 1.96 1.59 1.63 1.82 1.89 11.7% 

TCDF 0.66 0.72 0.64 0.62 0.62 0.61 0.63 0.63 0.62 0.63 0.61 0.60 0.65 0.65 0.65 0.636 4.5% 

PeCDF 0.66 0.69 0.66 0.67 0.67 0.65 0.64 0.67 0.66 0.65 0.64 0.64 0.77 0.75 0.77 0.679 6.7% 

HxCDF 1.26 1.12 1.22 1.24 1.23 1.17 1.17 1.19 1.20 1.17 1.19 1.15 1.28 1.28 1.23 1.21 3.9% 

EpCDF 1.50 1.54 1.41 1.52 1.64 1.47 1.58 1.58 1.67 1.47 1.37 1.52 1.65 1.61 1.64 1.54 5.8% 

OCDF 8.93 6.30 7.09 7.88 8.25 8.07 8.89 9.87 7.78 6.69 4.78 7.33 7.22 7.16 7.60 7.59 15.9% 

Solution ID Codes: 

calibration solution #1 = 5 pg/p1 CC1 = Concentration 
CC2 = Concentration calibration solution M2 = 10 pg/111 
CC3 = Concentration calibration solution #3 = 50 pea 
CC4 = Concentration calibration solution #4 = 100 pg/111 
CC5 = Concentration calibration solution N5 = 500 pg/µ1 



Appendix S, Exhibit 5 

Table 10 

2,3,7,8-TCDD 

Lab: 
Case No.: 

1TAS-Knoxville 

794.  

Report 
Column: 

Date: 
WA, 6CM SPZ3J1 

Batch/Shipment No. 790, 

Sample 
Number 

Extra 
Cleanup 

Aliquot 
Wet Wt. 	(q) 

PPB TCDO 
GC/MS Analysis 

Rel. Ion Abund. PPB* Surrogate Relative Ion Abundance (IS i Rec.) Instr. 
ID Date Time Fe-az—ir 3-207.122----.02-11Si Rees. % /key. 320 322 328' 257 Comments 332 334 

FS-1 Yes 10 32.0 4500 12/20/86 10:20 0.79 0.80 198 99 2659010 3368530 1029500 286115 388464 484704 93 
FS-2 Yes 10 56.0 4500 12/20/86 10:59 0.79 0.80 200 100 4441050 5621140 1683770 274946 369184 463088 92 
FS-3 Yes 10 36.0 4500 12/20/86 11:56 0.79 0.80 204 102 2743290 3487750 1053670 269794 355606 446032 86 
FS-6 Yes 10 50.0 4500 12/24/86 09:36 0.78 0.81 178 89 4142270 5284650 1512470 256694 390720 482480 85 

--.1 FS-5 Yes 10 45.8 4500 12/24/86 10:31 0.78 0.81 174 87 4029240 5141230 1483740 266273 414400 512640 89 
cry 
cn RB 790 Yes 10 ND 0.030 4500 12/20/86 09:40 - 0.81 195 98 - - - 347968 483040 596787 86 

RB 794 Yes 10 ND 0.086 4500 12/24/86 07:21 0.81 168 84 266512 431248 530432 90 

a Corrected for contribution by native TCDO; 0.9% of m/z 322 subtracted 

RB - Reagent Blank 
P - Partial Scan/Confirmatory Analysis 
N - Native TCDO Spike 

- Duplicate/Fortified Field Blank 

FB - Field Blank 
ND - Not Detected 
DL - Detection Limits 
BS - Blank Spike 

.1)9/111 final extract (200 pg/u1 X 50 ul extract • lOng spike on 109 soil or 1 ppb spike) 



TABLE 10 (continued) 

2,3,7,8 -TCDF 

Lab: 
Case No.: 

1TAS-Knoxville Report Date: 
Column: EG&G 60N SP2331 

Botch/Ships-WI-No. 790 	794 

Sample 
Ku•ber 

Extra 
Cleanup 

Aliquot 
Wet Wt. 	(s) 

PPB TCDF 
GC/NS Analysis 

Rel. 	Ion Abund. PPS* Surrogate Relative ion Abundance (IS I Rec.)  
Comments 

Instr. 
- 	10 Date_ Time  Meas. DL 104/306 332/334 leas. S-Acc'y 304-  306 241 3284  332 334 

FS-1 
fi-2 
FS-3 
FS-6  
Fs.$ 
RS 790 
RI 	794 

fel 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

_ 	_.. 

10 
10 
10 
10 
10 
10 
10 

0.15 
0.16 
ND 

0.14 
0.11 
ND 
ND 

- 
0.20 
r 
. 
0.071 
0.16 

4500 
4500 
'4500 
4500 
4500 
4500 
4500 

12/20/86 
12/20/86 
12/20/86 
12/24/86 
12/24/86 
12/20/86 
12/24/86 

10:20 
10:59 
11:56 
09:36 
10:31 
09:40 
07:21 

0.79 
0.71 

0.82 
0.75 

- 

0.80 
0.80 
0.80 
0.81 
0.81 
0.81 
0.81 

198 
200 
204 
178 
174 
195 
168 

99 
100 
102 

87 98 

84 

 89
481(1 

25824 
23328 
. 

24960 
 
- 

31680 
33008 
- 

 ;g: 
. 

3456 
3776 
- 

10600
2  
. 

286115 
274946 
269794 
256694 

347968 
266512 

388464 
369184 
355606 

4311(4)740g 
483040 
431248 

484704 
463088 
446032 

:r2::g 

530432 
596787  

93 
92 
86 
85 
89 
116 
9U  

01 
01 

4  Corrected for contribution by native ICOD; 0.95 of m/z 322 subtracted 

R8 - Reagent Blank 
P - Partial Scan/Confirmatory An417XIS 
N - Native TCDO Spike 
D - Duplicate/Fortified Field Blank 

FB - Field Blank 
14) - Not Detected 
DL - Detection Limits 
BS - Blank Spike 

•pg/v1 final extract (200 pg/p1 X 50 ol extract • 10ng spike on 10g soil or 1 ppb spike) 



TABLE 11 

2,3,7,8-TCDD 

Lab: 
Case No.: 

1TAS-Knoxville Report Date: 
Column: E61.G 60N IF/Jil 

8atch/Snipment No. 802 

Sample 
Number 

Extra 
Cleanup 

Aliquot 
Wet Wt. 	(g) 

PPT TCOD 
GEMS AnaTysis 

Rel. 	Ion Abund. PP8* Surrogate Relative Ion Abundance Instr. 
-10 Date Time /11s7715E. 320/322 332/334 lieas. 	% Acc'y. 320 322 257 328a 332 334 

AD-1 Yes 25 ND 1.1 70-2505 01/14/87 15:36 0.86 8.38 84 - 122.54 36.72 42.74 

AD-2 Yes 25 ND 4.4 70-2505 01/14/87 16:16 0.82 9.61 96 - 132.54 33.70 41.22 

AD-3 Yes 25 NO 1.7 70-250S 01/14/81 16:58 0.80 9.43 94 - 	:,,-- 185.69 41.98 59.99 

A0-6 Yes 25 ND 1.8 70-2505 01/14/87 18:15 0.78 10.24 102 - 162.78 38.01 48.42 

AO-5 Yes 2S NO 2.6 70-2505 01/14/87 17:34 0.83 8.64 86 140.54 40.13 48.19 - 

115-1 Yes 25 N0 1.8 70-2505 01/14/87 18:51 0.70 8.47 85 189.61 - 45.96 71.65 

AO-5-0 Yes 25 ND 1.1 70-2505 01/14/87 21:01 0.78 10.09 101 - - 124.15 29.41 37.75 

AD-5-N Yes 25 55.50 - 70-2505 01/14/87 21:37 0.83 0.88 9.24 92 120.68 146.09 171.55 138.59 18.07 43.40 

RB-802 Yes 25 NO 3.6 70-2505 01/14/87 14:06 0.76 9.18 - - 98 

 
132.07 31.59 41.76 

a Corrected for contribution by native TCDO; 0.9% of m/z 322 subtracted 

RB - Reagent Blank 
	

FB - Field Blank 
P - Partial Scan/Confirmatory Analysis 
	

ND - Not Detected 
N - Native TCDD Spike 
	

DE - Detection Limits 
D - Duplicate/Fortified Field Blank 
	

BS - Blank Spike 

mpg/0 final extract (10 pg/ul X 50 vl extract • 0.50ng spike on 25g soil or 0.02 ppb spike) 



TABLE 11 (continued) 

2,3,7,8 -TCDF 

lab: 
Case No.: 

PAS-Knoxville Report Date: 
Column: 	604 SP2331 (GIG 

Batch/Shipment No. 802 

Sample 
Number 

Extra 	Aliquot PPT TCDF 
GC/MS Analysis 

CleanupWet Wt. (9) 
Rel. Ion Mound. PPR* Surrogate Relative Ion Abundance Instr. 

10 Date Time eats. 3074501"---3r677TE Meas. 1 Acc'y 304 306 241 3284  332 334 

40.1 Yes 	25 ND 2.2 70-2501 01/14/87 15:36 - 	0.87 8.38 84 - -. - 122.54 36./2 42.14 

AD-2 Yes 	25 4.9 70-2505 01/14/87 16:16 0.89 	0.88 9.61 96 14.62 16.50 18.99 132.54 33.70 41.22 

AD-3 Yes 	25 5.4 70-2505 01/14/87 16:58 0.82 	0.83 9.43' 94 25.95 31.61 21.51 185.69 4/.98 59.99 

AD-6 Yes 	25 3.8 70-2505 01/14/87 18:15 0:75 	0.80 10.24 102 14.65 19.45 16.76 162.78 38.01 48.42 

AD-b Yes 	25 2.1 70-2505 01/14/87 17:34 0.79 	0.87 8.64 86 8.34 10.6 5.85 140.54 40.13 48.19 

8S-1 Yes 	25 1.S 10-250S 01/14/87 18:51 0.76 	0.85 8.47 ' 	85 5.86 7.72 11.37 189.61 49.96 71.65 

40-5-0 Yes 	25 2.4 70-2505 01/14/87 21:01 0.82 	0.83 10.09 101 6.32 7.73 4.71 124./5 29.41 37./5 

---1 A0-5-11 Yli 	25 56.31 70-2505 01/14/87 21:37 0.79 	0.82 9.24 92 165.85 208.85 140.86 138.59 38:07 43.40 

to R8-802 Vitli 	25 NO 4.3. 70-2505 01/14/87 14:06 0.79 9.78 98 •-- - 132.07 31.59 41.76 
03 

A Corrected (or contribution by native TWO; 0.91 of raiz 322 subtracted 

RB - Reagent Blank 
P - Partial Scan/Confirmatory Analysis 
N - Native ICOD Spike 
0 - Duplicate/Fortified Field Blank 

FB - Field Blank 
NO - Not Detected 
Ol - Detection limits 
BS - Blank Spike 

11:19/ml final extract (10 pg/pl A 50 pl extract • 0.50ng spike on 25g soil or 0.02 pph spike) 



TABLE 12. 2 , 3, T,8-TeDD RESULTS 

EG&G 

Lab: 	1TAS-Knoxville 

796 

Report 
Column: 

Date: 
Case No.: 
Batch/Shipment 

tl4G .SP2341 60M 
No. 788,  

Sample 
Number 

Extra 
Cleanup 

Aliquot 
Wet Wt. (g) 

PPT TCDO 
GC/MS Analysis 

Rel. 	Ion Ahund. PPR* Surrogate Relative Ion Abundance Tnstr. 
ID Date Time Nees. 	DL 320/32T-3127134 Heas. t AcCy. 320 322 257 3284  332 334 

ENT-B Yes 900 ml ND 0.020 70-250S 01/15/87 12:07 - 0.83 9.60 96 264.62 68.11 81.69 
ENT-1 Yes 990 ml ND 0.027 70-2505 01/15/87 12:45 0.79 9.45 94 323.57 82.42 103.73 
ENT-2 Yes 850 ml ND 0.032 70-2505 01/15/87 01:30 0.73 98.6 99 321.03 78.28 98.71 
ENT-5 Yes 1000 ml NO 0.020 70-250S 01/15/87 15:18 0.84 9.18 92 - 196.56 52.95 63.38 

....4  Yes 1000 ml NO 0.050 70-2505 01/15/87 20:39 0.79 7.90 79 100.22 30.39 38.56 
Crl 

JNT-6 
OTW Yes 1000 ml ND 0.076 70-2505 01/15/87 21:13 - 0.70 9.45 94 - 65.41 15.60 22.00 

ko CW Yes 1000 e1 NO 0.026 70-2505 01/15/87 21:46 0.90 10.45 104 - 389.79 95.91 106.78 
W8-1 Yes 1000 ml NO 0.035 70-2505 01/15/87 23:39 - 0.80 11.05 110 - 123.05 26.95 35.57 
ENT-2-0 Yes 815 ml NO 0.059 70-2505 01/15/87 10:55 0.85 9.53 95 - 328.44 86.31 100.98 
ENT-2-8 Yes 870 ml 1.21 - 70-2505 01/15/87 10:20 0.77 0.78 9.69 97 266.60 344.33 221.44 437.47 107.56 137.83 
W8-1-0 Yes 1000 ml ND 0.011 70-250S 01/16/87 00:17 0.86 8.73 87 - 126.60 36.63 42.20 
W8-1-N Yes 1000 ml 1.30 - 70-2505 01/16/87 00:54 0.85 0.80 11.45 114 83.23 104.13 142.95 129.04 28.12 33.11 
R8-768 Yes 1000 ml ND 0.064 70-2505 01/15 /87 11:30 - 0.85 10.41 104 - 364.87 87.38 103.06 
118-796 Yes 1000 ml NO 0.054 70-2505 01/15/87 23:06 0.86 9.05 90 215.96 59.88 69.84 

a Corrected for contribution by native TC00; 0.9% of mit 322 subtracted 

R8 - Reagent Blank 
P 	Partial Scan/Confirmatory Analysis 
N - Native TCDO Spike 
D - Duplicate/Fortified Field Blank 

FB - Field Blank 
ND - Not Detected 
DL - Detection limits 
BS - Blank Spike 

.1)9/14 final extract (10 pg/u1 X 50 al extract • 0.50ng spike on 25g soil or 0.02 ppb spike) 



TABLE 12. 2 , 3 , 7,8-TCDF RESULTS ( Cont inued ) 

EG&G 

Lab: 	1TAS-Knoxville Report Date: 
Column: Case No.: 	t614 60M 	P2.131 

Batch/Shipment No. 788 	796 

Sample 
Number 

Extra 
Cleanup 

Aliquot 
Met Wt. 	(q) 

PPT TCDF 
GC/MS Analysis 

Rel. Ion Abund. PPR* Surrogate Relative Ion Abundance -Instr. 
ID Date Time Nees. 	Dl. 304/306 316/318 Meas. S Acc'Y. 304 306 -----241 3284  332 334 

ENT-8 
ENT-1 
ENT-2 
ENT-5 
ENT-6 
'4  POTW 
O CM 

MB-1 
ENT-2-0 
ENT=2 -8 
MB-1-Q 
88 -1 -II 
R8-788 
R8-796 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
les 

900 ml 
990 ml 
850 sal 
1000 ml 
1000 ml 
1000 ml 
1000 ml 
1000 ml 
815 ml 
870 ■1 
1000 ■1 
1000 m1 
1000 m1 
1000 ml 

ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

1.31 
ND 
1.37 
ND 
ND 

0.055 
0.037 
0.044 
0.057 
0.030 
0.12 
0.021 
0.059 
0.077 
- 

0.077 
- 

0.053 
0.047 

70-2506 
70-2506 
70-250S 
10-250S 
70-254 
70-2505 
70-2505 
70-2506 
70-250S 
70-2506. 
70-250S 
70-2505 
70-2506 
70-2505 

01/15/87 
01/15/87 
01/15/87 
01/15/87 
01/15/87 
01/15/87 
01/15/87 
01/15/87 
01/15/87 
01/15/87 
01/16/87 
01/16/87 
01/15/87 
01/15/87 

12:07 
12:45 
01:30 
15:18 
20:39 
21:13 
21:46 
23:39 
10:55 
10:20 
00:11 
00:54 
11:30 
23:06 

0.78 

0.78 

0.83 
0.82 
0.79 
0.85 
0.86 
0.77 
0.80 
0.78 
0.86 
0.80 
0.84 
0.84 
0,84 
0.80 

9.60 
9.45. 

98.6 
9.18 
7.90 
9.45 
10.45 
11.05 
9.53 
9.69 
8.73 
11.45 
10.41 
9.05 

96 
94 
99 
92 
79 
94 
104 
110 
95 
97 
87 
114 
104 
90 

412.99 

160.43 

529.99 

204.98 

227.98 

129.79 

264.62 
323.57 
321.03 
196.56 
100.22 
65.41 
389.19 
123.05 
328.44 
431.47 
126.60 
129.04 
364.87 
215.96 

68.11 
82.42 
78.28 
52.95 
30.39 
15.60 
95.91 
26.95 
86.31 
101.56 
36.63 
28.12 
81.38 
59.88 

81.69 
103.73 
98.71 
63.38 
38.56 
22.00 
106.18 
35.57 
100.98 
137.83 
42.20 
33.11 
103.06 
69.84 

a Corrected for contribution by native TCDO; 0.9% of m/z 322 subtracted 

RB - Reagent Blank 
	

FB - Field Blank 
P - Partial Scan/Confirmatory Analysis 
	

ND - Not Detected 
N - Native TC00 Spike 
	

DL - Detection Limits 
D - Duplicate/Fortified Field Blank 
	

BS - Blank Spike 

•p9/vl final extract (10 WO X 50 n1 extract • 0.50ng spike on 25g soil or 0.02 ppb spike) 



TABLE 13. 2 , 3, T ,8-TCDD RESULTS 

EG&G 

Lab: 	ITAS-Knoxville Report Mate: 
Case Mo.: 
Batch/Shipment 

FUG Column: 	601 5P2331 
No. 791 

Sample 
Number 

Extra 
Clean 

Aliquot 
Wet Wt. (0 

ng/TCDO-  
GC-/MS Analysis 

Rel. 	ion Ahund. PPR* Surrogate Relative Ion Abundance lnstr. 
ID 	Date 	Time Reas. 	DL 3717377---3377774 Nees. % 

-1-Fb Yes XAD ND 0.31 70-250S 01/15/87 22:26 0.81 8.66 87 163.93 46.17 56.71 
V8-2-Fc Yes XAD ND 0.25 70-2505 01/14/87 23:26 0.89 10.14 101 118.26 29.88 13.52 
V8 -3-Fd Yes XAD ND 0.22 70-2505 01/15/87 00:02 0.71 10.80 108 128.46 34.00 37.73 
VB -5 -Fe Yes XAD ND 0.22 70-2505 01/15/87 00:37 0.87 9.70 97 121.53 31.58 36.46 
V8-6-0 Yes XAD ND 0.28 70-2505 01/15/87 01:13 0.72 11.48 114 dB 107.84 21.39 29.64 
LAD-Blank Yes XAD ND 0.24 70-2505 01/15/87 01:45 0.86 10.08 101 130.60 32.68 37.75 
R8-791 Yes XAD ND 0.56 70-2505 01/15/87 14:05 0.88 9.17 92 154.72 42.85 48.88 

a Corrected for contribution 
b Composite of these samples: 
• Composite of these samples: 
d Composite of these samples: 
e Composite of these samples: 
I Composite of these samples: 

by native TCDO; 0.95 of m/z 322 subtracted 
V8-1-F; VB-1-XAD; VII-1-PW; V8-1-C 
VB-2-F; VB-2-XAD; VB-2-PW; VB -2-C 
VB-3-F; VB-3-XAD; VB-3-PW; VB-3-C 
YB-S-F; VB-5-XAD; VB-5-PW; VB-5-C 
VB-6-F; VB-6-XAD; VB-6-PW; 	-C 

R8 - Reagent Blank 
	

F8 - Field Blank 
P - Partial Scan/Confirmatory Analysis 
	

ND - Not Detected 
M - Native TCDO Spike 
	

DL - Detection Limits 
0 - Duplicate/Fortified Field Blank 
	

BS - Blank Spike 

sP9/m1 final extract (10 pg/ml X 50 ul extract • 0.50ng spike on 25g soil or 0.02 ppb spike) 



TABLE 13. 2 , 3 , 7 , 8-TCDF RESULTS ( Continued ) 

EG&G 

Lab: 	ITAS-Knoxville Report Date: 
Column: 	bON Case No.: 	MA. 1P2.131 

liatch/ShipMea-No. 791 

Sample 
Number 

Extra 
Cleanup 

Aliquot 
Wet Wt. 	(q) 

nq/TCOF 
GC/MS Analysis 

Rel. 	Ion Abund. PPS' Surrogate Relative Ion Abundance Instr. 
ID Date Time Meas. 	DL 304/306 316/318  Meas. 	% Acc'y. 304 306 241 3281  332 334 

VB-1-Fb Yes XAD NO 0.32 70-250S 01/15/87 22:26 0.79 8.66 87 - - - 163.93 46.17 56.71 
V8-2 -Fc Yes LAD 0.32 - 70-250S 01/14/87 23:26 0.90 0.85 10.14 101 3.57 3.36 3.70 118.26 29.88 33.52 
VB -3 -F4  Yes XAD NO 1.4 70-250S 01/15/87 00:02 0.82 10.80 108 - - - 128.46 34.00 31.13 
VB-5-Fe Yes BAD ND 0.69 70-2505 01/15/87 00:37 0.82 9.70 97 . - - 121.53 31.58 36.46 
VB-6-0 Yes XAD 1.2 - 70-250S 01/15/87 01:13 0.82 0.86 11.48 114 10.67 12.96 9.07 107.84 21.39 29.64 

XAD-Blank Yes LAD ND 0.34 70-250S 01/15/87 01:45 0.82 10.08 101 - - - 130.60 32.68 37.75 
R8-791 Yes XAD ND 0.67 70-250S 01/15/87 14:05 0.85 9.11 _92 154.72 42.85 48.18 

• 

! Corrected for contribution by 
b Composite of these samples: 
c Composite of these samples: 
d Composite of these samples: 
0  Composite of these samples: 
f Composite of these samples: 

R8 - Rea9ent Blank 
P - Partial Scan/Confirmatory Analysis 
N - Native TCOD Spike 

- Duplicate/Fortified Field Blank 

FB - Field Blank 
ND - Not Detected 
DI - Detection Limits 
BS - Blank Spike 

native TCDD; 0.95 of m/z 322 subtracted 
V8 -1 -F; VB-1-XAD: VB-1-PM; VB -1-C 
Y8-2-F; VB-2-XAD; VB-2-PW; VB -2 -C 
V8-3 -F: VB -3 -XAD; NB -3 -PW; YB-3-C 
V8 -5-F; VB-5-XAO; V8-5-PM; VB-5-C 
V8 -6 -F; VB-6-XAO; VII-6 -PM: VB -6-C 

.1)9/0 final extract (10 p9/0 X SO al extract . 0.50n9 spike on 25g soil or 0.02 ppb spike) 



Appendix S, Exhibit 6 

TABLE 14 PCDD/PCDF DATA SUMMARY 
LOW RESOLUTION 

EG&G 

CONGENER 
FS1 
AA58808-  

FS2 
AA5881a  

FS3 
AA5882a  

RB 
B1k790a  

FS5 
AA6410a  

FS6 
AA6408a  

RB 
B1k794a  

3701-TODD (% acc) 114% 102% 116% 104% 89% 88% 93% 

130-TCDD (% red 91% 99% 87% 71% 64% 49% 69% 

13PeCDD (% ace) 52% 55% 100% 122% 100% 133% 112% 

13C-PeCDF (% ace) 93% 100% 142% 160% 114% 166% 106% 

13C-HpCDD (% ace) 54% 58% 84% 110% 99% 121% 130% 

13C-OCDD (% ace) 61% 68% 80% 91% 120% 90% 116% 

....., 	TCDD 
cm (.0 PeCDD 

32.1 

ND(0.15) 

54.2 

ND(0.28) 

38.o 

ND(0.28) 

ND(0.o53) 

ND(0.10) 

45.8 

ND(0.21) 

60.6 

ND(0.28) 

ND(o.o24) 

ND(0.073) 

HxCDD ND(0.058) ND(0.10) ND(o.18) ND(o.o44) ND(0.91) ND(0.085) ND(o.o72) 

HpCDD ND(0.10) ND(0.14) ND(0.25) ND(0.034) ND(0.14) ND(0.10) ND(0.10) 

OCDD 0.70 0.64 0.72 ND(o.o54) 0.80 1.2 ND(0.12) 

TCDF 0.45 0.49 0.58 ND(o.o82) 0.66 1.2 ND(0.026) 

PeCDF ND(0.23) ND(0.15) ND(0.14) ND(0.16) ND(0.12) ND(0.96) ND(0.036) 

HxCDF ND(0.081) ND(0.060) ND(0.019) ND(0.14) ND(0.050) ND(0.050) ND(0.022) 

HpCDF ND(0.070) ND(0.10) ND(0.052) ND(0.072) ND(0.22) ND(0.097) ND(0.020) 

OCDF ND(0.060) ND(0.066) ND(0.067) ND(0.22) ND(0.16) ND(0.066) ND(0.19) 

aReported in ppb - analyzed by HRGC/LRMS. 



TABLE 15. PCDD/PCDF DATA SUMMARY 

IITGII RESOLUTION 
1118G 

CONGENER 

ENT-B 

AA5825a  

ENT-1 

AA5826a  

ENT-2 

AA5827a  

ENT-2Dup 

AA5827Da  

ENT-2Spk 

AA58278a  

RB 

Blk7B8a  

ENT-5 

AA6h50a  

37C1-TCDD (% ace) 91% 126% 9o% 99% 94% 93% 

TCDD ND(0.056) ND(0.013) ND(0.031) no(o.o14) 1.35 ND(0.0051) ND(0.0080) 

PeCDD ND(0.047) ND(0.0036) N0(0.041) ND(0.002h) 0.017 ND(0.0067) ND(0.026) 

HxCDD ND(0.040) ND(0.023) ND(0.0032) uo(o.00064) 0.99 ND(0.015) ND(0.0080) 

HpCDD ND(0.011) ND(0.005h) 0.0053 ND(0.0052) 0.017 ND(0.0048) 0.018 

OCDD 0.81 ND(0.068) o.o6o 0.044 0.75 ND(0.05h) 0.075 

TCDF ND(0.12) ND(0.012) No(o.o17) ND(0.02h) 1.4 ND(0.0097) ND(0.018) 

PeCDF ND(0.1h) ND(0.003h) np(o.00ll) ND(0.0022) mp(o.0052) ND(0.0038) ND(0.0085) 

HxCDF ND(0.0053) ND(0.0025) wo(o.0028) ND(0.0011) 1.1 ND(0.001h) ND(0.013) 

HpCDF ND(0.0057) ND(0.000) No(o.0016) ND(0.0039) No(o.olo) ND(0.0063) ND(0.0073) 

OCDF ND(0.0024) 0.0015 no(o.00049) ND(0.0022) 0.66 ND(0.0024) ND(0.0073) 

a
Reported in ppt - analyzed by HRGC/HRMS. 

b
Reported in ng/sample - analyzed by HRGC/IIRMS. 



TABLE 15. PCDD/PCDF DATA SUMMARY (Continued) 
111011 RKSOLUTION 

DUG 

CONGENER 
ENT-6 
AA6h56a  

POTW 
A6h59a  

CW 
AA6h63a  

WB-1 
AA6h69a  

WB-1 Dup 
AA6h69Da  

WB-1 Spike 
AA6h69Sa  

RB 
B1k796 

370l-wi) (% ace) 79% 101% 95% 95% 93% 9h% 103% 

TCDD ND(0.019) ND(0:026) ND(0.0066) ND(0.01h) ND(0.010) 1.3 ND(0.016) 

PeCDD ND(0.0056) ND(0.013) ND(0.059) ND(0.052) ND(0.015) ND(0.030) ND(0.021) 

HxCBD ND(0.0h2) ND(0.038) ND(0.023) ND(0.020) ND(0.12) 0.90 ND(0.012) 

,, HpCDD 0.087 0.079 o.lh ND(o.o16) o.olli 0.013 ND(0.0021) 
al 
(71 OCDD o.78 0.52  0.092 0.071 0.078 0.85 0.066 

TCDF ND(0.0h5) ND(0.075) ND(0.010) ND(0.012) up(0.01h) 1.h 110(0.025) 

PeCDF ND(0.0035) ND(0.0068) ND(0.00h5) ND(0.019) ND(0.0090) ND(0.016) ND(0.088) 

HxCDF 0.013 ND(0.025) ND(0.0088) ND(0.006h) Np(0.0086) 1.0 ND(0.0031) 

HpCDF ND(0.0080) Np(0.02h) ND(0.0061) ND(0.0062) ND(0.011) ND(0.026) ND(0.0078) 

OCDF 0.012 0.010 0.036 ND(0.0018) ND(0.0070) o.76 ND(0.0026) 

aReported in ppt - analyzed by HRGC/HRMS. 

bReported in ng/sample - analyzed by HRGC/HRMS. 



TABLE 15. PCDD/PCDF DATA SUMMARY (Continued) 
HIGH RESOLUTION 

EG&G 

CONGENER 
AD-1 
AA5883a  

A1)-2 
AA5880 

AD-3 
AA5885a  

AD-5 
AA6411a  

AD-6 
AA6409a  

BS-1 
AA64110 

AD-5 Dup 
AA64110 

3701-TC00 (% acc) 89% 96% 94% 107% 105% 98% 99% 
TCDD ND(0.48) ND(1.5) ND(0.89) ND(2.2) ND(2.5) ND(0.59) ND(2.5) 

PeCDD ND(1.8) ND(2.9) ND(0.28) ND(0.35) ND(1.5) ND(0.62) N1)(0.26) 

IIxCDD ND(5.11) ND(1.h) ND(2.2) ND(0.1h) ND(0.76) ND(1.6) ND(1.4) 

HpCDD ND(0.45) 0.39 ND(1.7) 0.58 0.92 0.70 0.68 
--.4 cr, 
cr) 

OCDD 2.4 )1.37 19.3 22.7 11.6 6.6 5.5 
TCDF ND(0.85) 12.9 16.0 6.7 10.8 ND(0.97) 7.6 

PeCDF ND(0J8) ND(0.69) N0(1.29) N0(0.1i8) N0(0.89) W0.0142) ND(1.6) 

HxCDF ND(0.31) ND(0.57) ND(0.68) N1)(0.65) ND(0.53) ND(0.50) ND(0.62) 

HpCDF ND(1.1) ND(0.62) ND(0.50) 0.65 N0(1.9) N0(0.37) N0(0.53) 

OCDF ND(0.2h) ND(0.12) ND(0.27) ND(0.28) ND(0.23) ND(0.12) ND(0.34) 

aReported in ppt - analyzed by HRGC/HRMS. 

bReported in ng/aample - analyzed by HROC/HRMS. 



TABLE 15. PCDD/PCDF DATA SUMMARY (Continued) 
HIGH RESOLUTION 

EG&G 

CONGENER 
AD-5 Spk 
AA61111Sa  

RB 
131k802a  

VB-1 Comp. 
AA5844b  

VB-2 Cornp. 
AA5845b  

VB-3 Comp. 
AA58116b  

VB-5 Comp. 
AA6512b  

VB-6 Comp. 
AA6513b  

37C1-TCDD (% ace) 103% A% 100% 113% 97% 97% 101% 

TCDD 51.6 ND(0.82) ND(0.21) ND(0.13) ND(0.03) ND(0.020) ND(0.22) 

PeCDD ND(1.2) ND(11.6) ND(0.22) ND(0.051) ND(0.46) ND(0.25) ND(0.17) 

HxCDD 31.9 ND(0.035) ND(0.16) ND(0.033) ND(0.10) ND(0.028) ND(0.020) 

HpCDD 0.55 ND(0.35) 0.11 ND(0.13) ND(0.095) 0.17 0.12 

cr) OCDD 29.2 3.0 0.85 0.82 ND(0.81) 0.66 1.1 
'-.4 

TCDF 46.8 No(o.93) mo(o.2h) No(o.13) 1.5 No(0.48) 5.11 

PeCDF ND(2.2) ND(0:12) ND(0.027) ND(0.039) ND(0.0060) ND(0.11) ND(0.15) 

HxCDF 38.9 ND(0.20) ND(0.050) ND(0.0310 ND(0.36) ND(0.080) ND(0.069) 

HpCDF ND(0.52) ND(0.32) ND(0.091) ND(0.11) ND(0.26) ND(0.16) ND(0.11) 

OCDF 27.9 ND(0.051) 0.027 ND(0.047) ND(0.51) ND(0.054) 0.39 

aReported in ppt - analyzed by HRGC/HRMS. 

bReported in ng/sample - analyzed by HRGC/HRMS. 



TABLE 15. PCDD/PCDF DATA SUMMARY (Continued) 
HIGH RESOLUTION 

111184 

CONGENER 
XAD-Blk 
AA6h87b  

RB 
Blk791b 

37c1-TCDD (% acc) 

TCDD 

PeCDD 

99% 

ND(0.16) 

ND(0.19) 

98% 

Na(0.27) 

ND(1.0) 

IIxCDD ND(0.13) ND(0.13) 

HpCDD ND(0.16) ND(0.075) 
Cr) 
CO OCDD 0.89 0.61 

TCDF 0.14 ND(0.018) 

PeCDF ND(0.050) ND(0.06h) 

RxCDF N0(0.10) ND(0.025) 

UpCDF ND(0.060) N1)(0.051) 

DCDF ND(0.029) 0.060 

;Reported in ppt - analyzed by RRGC/HRMS. 

Reported in ng/sample - analyzed by imc/00ms. 



Appendix S, Exhibit 7 
TABLE 16. QA/QC REPORT 

LRMS 

EG&G 

Surrogate Percent Accuracy 37C1-TCDL 13C-PCDD 13C-PCDF 13C-HpCDD 13C-OCDD 

Number of Data Points = 7 7 7 7 7 

Mean Percent Accuracy = 100.8% 96.3% 125% 93.7% 89.4% 

Range = 88-116% 52-133% 93-166%a  54-130% 61-120% 

EPA Range = 60-140% 40-160% 140-160% 40-160% 40-160% 

aOne Sample (FS-6) was outside the IT QA/QC limit. These limits are established 
by IT arid are not EPA ranges. 



TABLE 17. QA/QC REPORT (HEMS) 
	

1 0031 
EG&G 

Surrogate Percent Accuracy 	37C1-TCDD, 

Dumber of Data Points = 	30 

Mean Percent Accuracy = 	97.8% 

Range = 	 79-126% 

EPA Range = 60-140% 

Sample IDIENT 2] 

Precision of Duplicates HpCDD OCDD 

Original Value (b) = 0.0053 0.060 

Duplicate Value (a) = 0.0052 0.044 

Precision = a-b x 100% = 1.9% 30.8% 
a+b 
2 

EPA Range = ± 50% 

Accuracy of Spike TCDD HxCDD OCDD TCDF HxCDF OCDF 

Original Value (a) = ND ND 0.060 ND ND ND 

Spike Value (b) = 1.35 0.99 0.75 1.40 1.1 o.66 

Spike Level (c) = 1.0 1.0 1.0 1.0 1.0 1.0 

Accuracy = 	b 	x 100% = 135% 99% 70.8% 140% 110% 66% 
a+c 

EPA Range = 60-140% 

Sample ID [WB1]a  

Precision of Duplicates OCDD 

Original Value (b) = 

Duplicate Value (a) = 

Precision a-b x 100% = 

0.071 

0.078 

9.3% 
a+b 
2 

EPA Range = ± 50% 

Accuracy of Spike TCDD HxCDD OCDD TCDF HxCDF OCDF 

Original Value (a) = ND ND 0.071 ND ND ND 

Spike Value (b) = 1.3 0.90 0.85 1.4 1.0 0.76 

Spike Level (c) = 1.0 1.0 1.0 1.0 1.0 1.0 

Accuracy = 	b 	x 100% 130% 90% 79% 140% 100% 76% 
a+c 

EPA Range 60-140% 770 



1 0032 
TABLE 17. 	QA/4P REPORT (HEMS) (Continued) 

EG&G 

Sample ID [AD-5P 

Precision of Duplicates HpCDD OCDD TCDF 

Original Value (b) = 0.58 22.7 6.7 

Duplicate Value (a) = 0.68 5.5 7.6 

Precision = a-b x 100% = 15.9% 122%c  12.6% 
a+b 
2 

EPA Range = ± 50% 

Accuracy of Spike TCDD HxCDD OCDD TCDF HxCDF OCDF 

Original Value (a) = ND ND 22.7 6.7 ND ND 

Spike Value (b) = 51.6 31.9 29.2 46.8 38.9 27.9 

Spike Level (c) = 40.0 40.0 40.0 40.0 40.0 40.0 

Accuracy = b-c x 100% = 129% 80% 47% 100% 97% 69% 
a 

EPA Range = 60-140% 

alipCDD found in duplicate and spike below the "ND" level found in original. 

b
HpCDF found in original at a level near the "ND" levels found in the duplicate and spike. 

c
OCDD was found in some of our laboratory blanks This contamination may be the cause of 
the low level of precision on this sample. 

(The reverse of this page is blank.) 
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