
EPA Region 5 Records Ctr.

(557 )

G. R. Smithson, Jr.
D. L. Sgontz.
W. C. Baytos
J. M. Greene/RTF Files
^T~iL. Howes, Jr.
S. Snider/Contracts/RMO

September 13, 1982 206132

Mr. Barry Martin
U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory
KD- 7 6
Research Triangle Park, North Carolina 27711

Dear Barry :

Contract No. 68-02-3745 (WA-4)
Ambient Monitoring for PCB's Near Three

Landfills in the Bloomington, Indiana Area

Enclosed are six (6) copies of the protocol for a preliminary study on the
subject Work Assignment. We anticipate initiating the field sampling program
during the next period of favorable weather; therefore, please notify me
promptly if you have any modifications or additions to the proposed protocol.

truly yours

E. Howes, Jr.
^oject Manager
Environmental Programs Office

JEH:lp

xc: D. L. Scott, EPA (3 copies)
J. Kempt EPA/Contracts



PROTOCOL FOR A PRELIMINARY STUDY
TO DETERMINE AMBIENT AIR CONCENTRATIONS

OF PCB'S AT NEIL'S LANDFILL, BLOOMINGTON, INDIANA

1.0 SCOPE AND OBJECTIVE

Next summer, a program will be conducted to monitor PCB levels in

ambient air over a 30-day period in the vicinity of three landfills in the

Bloomingtcn, Indiana, area. As a preliminary effort on this program, a limited

monitoring program will be performed during the latter part of September,

1982, at one of the sites, Neil's Landfill. The objective of this study will

be to (1) obtain preliminary estimates of PCB concentrations in the ambient

air at the landfill site and (2) check out sampling, analysis, and sample

handling procedures which will be employed in the summer study.

The sampling program will be performed over a three-day period

during warm, sunny weather. Measurements will be performed over areas on the

landfill where capacitors suspected of leakage are exposed (hot spots) to

determine the vertical distribution of PCB's and the concentration at 1.8 meter

above ground level. Samples collected during the studv will be sent to

Southwest Research Institute for PCB analysis.

* t
2.0 SAMPLING PROTOCOL

Sampling will be conducted over a three-day period at Neil's Landfill

over areas where capacitors suspected of leakage are visible on the surface of

the ground. All sampling will be performed with DuPont P-AOOOA battery-operated

pumps equipped with sampling cartridges consisting of a 20 mm i.d. x 10 cm long

borosilicate glass tube containing a 22 mm dia. x 7.6 cm long polyurethane foam

(PUF) plug. Measurements will be performed to determine the vertical distri-

bution of PCB's and the PCB levels at 1.8 meters above ground level. Two sets

of vertical profile measurements will be performed during the sampling program.

These measurements will be made by sampling above two different "hot spot" areas

on two different days using an array of five samplers located 2, 30, 60, 120,

and 180 cm above ground level. On each of the three days, sampling will be



conducted over five "hot spot" areas with ramplers placed 1.8 meters above

ground level. One sampler will also be located on the up-wind periphery of

the landfill site to measure background PCB levels. For all measurements,

the samplers will be operated at a flow rate of about 3.8 1pm and sampling

will be performed from 9:00 a.m. to 5:00 p.m. CDT.

The sampling pumps will be calibrated with a DuPont Calibrator

before and after each sampling period.

During the sampling periods, wind speed, wind direction, and ambient

temperature will be measured with an MRI portable weather station located on

the landfill site. Relative humidity will be determined hourly during sampling

with wet- and dry-bulb thermometers. An aneroid barometer will be used to

obtain hourly barometric pressure readings.

3.0 ANALYSIS PROTOCOL

Analysis of the PUF plugs for PCB's will be performed by Southwest

Research Institute. The analysis will consist of three steps: extraction of

the PUF cartridges, analysis of the extract, and identification and quantifi-

cation of the PCB's present. The following table shows the methods that will

be used for each of the analysis steps. » »

Analysis Step Method Reference

Extraction Soxhlet-5% ethyl ether Anal. Chem. 49(12):
in hexane 1668-1672

Separation Gas chromatography-electron EPA Method 608
capture detection

Quantification and Webb and McCall J. Chrom. Sci.
Identification 11:366-373

Data will be reported to BCL as the equivalent quantity of Arochlor

1242 in the sarnnles.



4.0 QA/QC PROCEDURES

The program will include the following QA/QC activities.

• All sampling pumps will be calibrated before and

after sampling.

• Two field blanks will be analyzed with the samples

• Co-located sampling (at 1.8 m) will be performed at

one "hot spot" area during each of the three sampling

days.

• Three unused sampling cartridges will be spiked with

known concentrations of Arochlor 1242 by 3CL and submitted

to SwRI as blind samples.

• SwRI will perform analysis of reagent and method blanks

and spiked samples along with the field samples.

5.0 SAMPLE HANDLING AND CUSTODY

Strict chain-of-custody procedures will be observed during the course

of the program. A member of the sampling team will be on site during all
* i

sampling operations to ensure that there is no tampering with the samplers.

All samples will be assigned a unique number code and will be stored in a

locked area. All field and laboratory data and transfer of samples will be

documented on standard forms or laboratory record books.

6.0 SCHEDULE AND ESTIMATED COST

The field sampling program will be conducted after September 15,

1982, during the first period of favorable weather conditions. Total cost

for the preliminary study is estimated to be about $12,000.



September 23, 1982

G-8020-0401 (557)

G. R. Smithson, Jr.
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W. C. Baytos
J. Greene/RTP Files
-~TT~^'. Howes, Jr. (2)
S. Snider/Contracts/RMO

Mr. Barry Martin
U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory
MD-76
Research Triangle Park, North Carolina 27711

Dear Mr. Martin:

Contract No. 68-02-3745 (WA-4)
Ambient Monitoring for PCB's Near Three

Landfills in the Bloomington, Indiana, Area

Enclosed are six (6) copies of the revised Protocol for a preliminary study on
the subject Work Assignment.

Should you have any questions or comments, please call me at FTS 976-5269.

Very truly yours,

:s E. Howes, Jr.
Project Manager
Environmental Programs Office

JEH:llp

xc: D. L. Scott, EPA (3 copies)
J. Kempf, EPA/Contracts



REVISED PROTOCOL FOR A PRELIMINARY STUDY
TO DETERMINE AMBIENT AIR CONCENTRATIONS

OF PCB'S AT NEIL'S LANDFILL, BLOOMINGTON, INDIANA

1.0 SCOPE AND OBJECTIVE

Next summer a program will be conducted to monitor PCB levels in

ambient air over a 30-day period in the vicinity of three landfills in the

Bloomington, Indiana, area. As a preliminary effort on this program, a

limited monitoring program will be performed during the latter part of

September, 1982, at one of the sites, Neil's Landfill. The objective of this

study will check out sampling, analysis, and sample handling procedures which

will be employed in the summer study. It is also anticipated that this

limited study will yield preliminary estimates of ambient air concentrations

of PCB's at the landfill site. However, since the study will be conducted in

the Fall during which lower temperatures prevail, concentrations are expected

to be lower than would be observed during Summertime conditions.

The sampling program will be performed over a three-day period

during warm, sunny weather. Measurements will be performed over areas on the

landfill where capacitors suspected of leakage*are exposed (hot spot^) to

determine the vertical distribution of PCB's and the concentration at 1.8

meter above ground level. Samples collected during the study will be sent to

Southwest Research Institute for PCB analysis.

2.0 SAMPLING PROTOCOL

Sampling will be conducted over a three-day period at Neil's

Landfill over areas where capacitors suspected of leakage are visible on the

surface of the ground. All sampling will be performed with DuPont P-4000A

battery-operated pumps equipped with sampling cartridges consisting of a 20 mm

i.d. x 10 cm long borosilicate glass tube containing a 22 mm dia. x 7.6 cm

long polyurethane foam (PUF) plug. The field sampling will be conducted

according to the plan shown in Table 1. Three sets of vertical profile

measurements will be performed using an array of five samplers with the

sampling cartridges located at 2, 30, 60, 120, and 180 cm above ground level.



TABLE 1. FIELD SAMPLING PLAN

Sampling Day Sampling to be Performed No. of Samples Generated

1 Vertical profile at Hot Spot A 5

Vertical profile at Hot Spot B 5

1.8 in samples at Hot Spots A - E 5

Upwind background 1

2 Vertical profile at Hot Spot A 5

1.8 m samples at Hot Spots A - E, 6
co-located sampler at one of the
Hot Spots

Upwind background 1

3 1.8 m samples at Hot Spots A - E, 6
co-located sampler at one cf the
Hot Spots

Upwind background 1

35

QA Samples Field blank 1

Control samples (cartridges spiked with 2
known quantity of Aroclor 1242)

Total Samples 38

Sample Breakdown:

Vertical profile 15
1.8 m above ground 15
Background 3
Co-located 2
Blank 1
Centre! _J^

Total 38



The profile measurements will be performed during two days at the same hot

spot and during one day at a different hot spot. Sampling at 1.8 m above

ground level will be performed at five different hot spot areas on each of the

three days. During two of the days, co-located samplers at 1.8 m above ground

level will be deployed at one of the hot spots. One background sample will be

taken at the upwind periphery of the landfill site on each of the three days.

Quality assurance samples will include one field blank and two unused

cartridges spiked with known quantities of Aroclor 1242. For all measurements

the samplers will be operated at a flow rate of about 3.8 1pm and sampling

will be performed from 9:00 a.m. to 5:00 p.m. CDT.

The sampling pumps will be calibrated with a DuPont Calibrator

before and after each sampling period.

During the sampling periods, wind speed, wind direction, and ambient

temperature will be measured with an MRI portable weather station located on

the landfill site. Relative humidity will be determined hourly during

sampling with wet- and dry-bulb thermometers. An aneroid barometer will be

used to obtain hourly pressure readings.

3.0 ANALYSIS PROTOCOL

Analysis of the PUF plugs for PCB's will be performed by Southwest

Research Institute. The analysis will consist of three steps: extraction of

the PUF cartridges, analysis of the extract, and identification and

quantification of the PCB's present. The following table shows the methods

that will be used for each of the analysis steps.

Analysis Step Method Reference

Extraction Soxhlet-5% ethyl ether Ansl. Chen-..49(
in hexane 1668-1672

Separation Gas chromatography-electron EPA Method 60S
capture detection

Quant i fica t ior, and Webb and McCall J. Chrom. Sci.

Identification 11:366-373



Data will be reported to BCL as the equivalent quantity of Aroclor

1242 in the samples.

4.0 QA/QC PROCEDURES

The program will include the following QA/QC activities:

• All sampling pumps will be calibrated before and

after sampling.

• One field blank will be analyzed with the samples

• Co-located sampling (at 1.8 m) will be performed at

two "hot spot" areas during two of the sampling

days.

• Two unused sampling cartridges will be spiked with

known concentrations of Aroclor 1242 by BCL and submitted

to SwRI as blind samples.

• SwRI will perform analysis of reagent and method blanks

and spiked samples along with the field samples.

5.0 SAMPLE HANDLING AND CUSTODY
« »

Strict chain-of-custody procedures will be observed during the

course of the program. A member of the sampling team will be on site during

all sampling operations to ensure that there is no tampering with the

samplers. All samples will be assigned a unique number code and will be

stored in a locked area. All field and laboratory data and transfer of

samples will be documented on standard forms or laboratory record books.

6.0 SCHEDULE AND ESTIMATED COST

The field sampling program will be conducted after September 15,

1982, during the first period of favorable weather conditions. Total cost fo:

the preliminary study is estimated to be about $13,000.



September 23, 1982

G-8020-0401 (557)

G. R. Smithson, Jr.
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Mr. Barry E. Martin
Environmental Monitoring Systems Laboratory
U.S. Environmental Protection Agency
MD-76
Research Triangle Park, North Carolina 27711

Dear Mr. Martin:

Contract No. 68-02-3745 (WA-4)
Ambient Monitoring for PCB's Near

Three Landfills in the Eloomington. Indiana. Area

Enclosed are six (6) copies of the first Monthly Progress Report on the
subject Work Assignment. Please call me at FTS 976-5269 if you have any
questions or comments concerning the progress of this program.

Very truly yours,

..

E. Howes, Jr. v
Project Manager
Environmental Programs Office

JEH:llp

xc: D. R. Scott, EPA/EMSL (3 copies)
J. Kempf, EPA Contracts



FIRST MONTHLY PROGRESS REPORT
(July 28 - August 31, 1982)

on

AMBIENT MONITORING FOR PCB'S NEAR
THREE LANDFILLS IN THE BLOOMINGTON, INDIANA, AREA

Contract No. 68-02-3745 (WA-4)

to

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY
U.S. ENVIRONMENTAL PROTECTION AGENCY

RESEARCH TRIANGLE PARK, NORTH CAROLINA 27711

from

BATTELLE
Columbus Laboratories

September 23, 1982
*

INTRODUCTION

Three landfills in the Bloomington, Indiana, area have been used for

disposal of capacitors containing polychlorinated biphenyls (PCB's). The

landfill sites are identified as: Neil's Landfill, Neil's Dump, and Lemon Lane

Landfill. Surveys of these sites have indicated several areas where

capacitors are visible at or above ground level. In most of these areas,

leakage of the capacitors is suspected due to apparent wetting of the soil and

damage tc the surrounding vegetation. As a consequence of the leakage, PCB's

may be emitted, thus creating an air pollution problem.

This study is being conducted to support EPA Region V in

establishing background air levels and determining PCB emissions in the

atmosphere in and around the three landfill sites. A preliminary three-day

monitoring study will be conducted at Neil's Landfill during



September/October, 1982, to evaluate PCB sampling, analysis, and sampling

handling procedures. A more intensive 30-day monitoring program at all three

landfills will be performed during the Summer of 1983. The latter study will

provide data on PCB emission patterns and atmospheric pollution levels which

will be used as a basis for determining the need for remedial action and the

appropriate remedial action(s) to be taken.

PROGRESS DURING REPORT PERIOD

A visit to the three landfill sites was made on August 12, 1982, by

B. E. Martin (EPA/RTP), J. Strecker (State of Indiana), and D. L. Sgontz and J.

E. Howes, Jr. (BCL) to develop plans for the PCB monitoring program.

Preparation of the Work and Quality Assurance Project Plans for the

30-day monitoring study was initiated.

CURRENT PROBLEMS

Due to timing in initiating the study, it was not possible to

perform the 30-day monitoring program during Summertime conditions when maximum

PCB emission levels would be expected. Therefore, EPA has decided to delay

this work until the Summer of 1983. A preliminary three-day monitoring study

will be performed this Fall to evaluate the methodology to be employed in the

monitoring program next Summer.

FUTURE WORK

A Work Plan for the three-day monitoring program to be conducted

this Fall will be submitted to EPA. The Work and QA Project Plans for next

summer's monitoring program will be completed and submitted to EPA for

approval.

The preliminary, three-day monitoring program will be conducted

during the latter part of September or the first part of October, 1982.

Specific dates will depend on selection of a period when warm, sunny weather

conditions prevail.
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October 22, 1982

Mr. Barry E. Martin
Environmental Monitoring Systems Laboratory
U.S. Environmental Protection Agency
MD-76
Research Triangle Park, North Carolina 27711

Dear Mr. Martin:

Contract No. 66-02-3745 (WA-4)
Ambient Monitoring for PCB's Near

Tnree Landfills in the Blooiaington. Indiana. Area

Enclosed ere six (6) copies of the second Monthly Progress Report on the
subject Work Assignment. Please call me at FTS 976-5269 if you have any
questions or comments concerning the progress of this program.

Very truly yours,

^—J*mes E. Howes, Jr.
Project Manager
Environmental Programs Office

JEK:llp

xc: D. R. Scott, EPA/EMSL (3 copies)
J. Kempf, EPA Contracts



SECOND MONTHLY PROGRESS REPORT
September 1-30, 1982)

on

AMBIENT MONITORING FOR PCB'S NEAR
THREE LANDFILLS IN THE BLOOMINGTON, INDIANA, AREA

Contract No. 6&-C2-3745 (WA-4)

to

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY
U.S. ENVIRONMENTAL PROTECTION AGENCY

RESEARCH TRIANGLE PARK, NORTH CAROLINA 27711

from

BATTELLE
Columbus Laboratories

October 22, 1982

INTRODUCTION

Three landfills in the Bloomington, Indiana, area have been used for

disposal of capacitors containing polychlorinated biphenyls (PCB's). The

landfill sites are identified as: Neil's Landfill, Neil's Dump, and Lemon

Lane Landfill. Surveys of these sites have indicated several areas where

capacitors are visible at or above ground level. In most of these areas.

leakage of the capacitors is suspected due to apparent wetting of the soil and

damage to the surrounding vegetation. As a consequence of the leakage, PCB's

may be emitted, thus creating an air pollution problem.

Tnis study is being conducted to support EPA Region V in estab-

lishing background air levels and determining PCB emissions in the atmosphere

in and around the three landfill sites. A preliminary three-day monitoring

study will be conducted at Neil's Landfill curing September/'October, 1982, to



evaluate PCB sampling, analysis, and sampling handling procedures. A more

intensive 30-day monitoring program at all three landfills will be performed

during the Summer of 1983. The latter study will provide data on PCB emission

patterns and atmospheric pollution levels which will be -sec cs a b^ris f:r

determining the need for remedial action and the appropriate remedial

action(s) to be taken.

PROGRESS DURING REPORT PERIOD

A Work Flan for the preliminary monitoring program was submitted on

September 13 and a revised Work Plan was submitted on September 23. Equipment

was prepared for the field monitoring program.

CURRENT PROBLEMS

Completion date of the Work Assignment must be extended to permit

conduct of the monitoring program next summer.

* «

FUTURE WORK

The preliminary monitoring program will be conducted during October

when satisfactory weather conditions prevail. Preparation of the Work and QA

Project Plans for next summer's program will continue.
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November 12, ]yo2

Mr. Barry E. Martin
Environmental Monitoring Systems Laboratory
U.S. Envi ror.Tiental Protection Agency
MD-76
Researcn Triangle Park, Nortn Carolina 27711

Dear Mr. Martin:

Contract No. 68-02-3745 t'wA-4j
Ambient Monitoring for PCB's Near

Tnree Lanofills in tne ploomington, Indiana, nres.

Enclosed are six \6; copies of the third Monthly Progress Report on the
s-C'jeci f,oy-< nssign~ent. Please c e l l ~e at FTS b>/D-D::c9 if you nave arr
questions or comments concerning tne progress of this program.

Very truly yours, « ,

James E. Howes, Jr.
Project Manager
Environmental Programs Office

xc: D. R. Scott, EPA/EKSL (3 copies)
J. Ke~,pf, EPA Contracts
Robert Lewis



' THIRD MONTHLY PROGRESS REPORT
(October 1-31, 1962)

on

AMBIENT MONITORING FOR PCB'S NEAR
THREE LANDFILLS IN THE BLOOMINGTON, INDIANA, AREA

Contract No. bo-02-3745 l>'A-4;

to

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY
U.S. ENVIRONMENTAL PROTECTION AGENCY

RESEARCH TRIANGLE PARK, NORTH CAROLINA 27711

from

BATTE.LE
Columbus Laboratories

November 12, 1962*

INTRODUCTION

Three landfills in the Bloomington, Indiana, area have been used for

oisposal of capacitors containing polychlorinated Dipnenyls (PCB's). The

landfill sites are identified as: Neil's Lanafill, Neil's Dump, and Lemon

Lane Landfill. Surveys of these sites have indicatea several areas where

capacitors are visible at or above ground level. In most of these areas,

leakage of the capacitors is suspected due to apparent wetting of the soil and

damage to the surrounding vegetation. As a consequence of the leakage, PCB's

may be emitted, thus creating an air pollution problem.

Tnis study is Dei rig conducted to support EPA Region V ir. estab-

lis h i n g bacKground air levels and determining PCB emissions in tne atmosphere

in and around the three landfill sites. A preliminary tnree-day monitoring

stuay w i l l be conducted at N e i l ' s L a n d f i l l during September/October, 19o2, to



evaluate PCB sampling, analysis, and sampling handling procedures. A more

intensive 30-day monitoring program at a l l tnree l a n c f i l l s w i l l be performed

during the Summer of 1983. The latter study w i l l provide data on PCB emission

patterns anc atmospheric pollution levels wnich w i l l oe used as a Dasis for

Determining the need for remedial action and the appropriate remedial

on^ to be taken.

PROGRESS DURING REPORT PERIOD

Tne preliminary PCs monitoring program at N e i l ' s Landfill

condjcteo on Octooer 5 and 6. Sampling performed during the two days is

summarized in Table 1. During the period, continuous wind speed, wind

direction, and ambient temperature data were obtained, barometric pressure and

relative humidity measurements were taken nourly during tne sampling periods.

High temperatures each day were about 80-o3 F with mostly sunny concitions. A

stc-rrr: front acccmpaniec by neavy rains moved in aur- ;nc tne afternoon of

October 6. Therefore sampling was not conducted on the third day as proposed

in tne Work Plan. * ,

Tne PUF air samples, blanks, and controls were sent to SwRI for

analysis on October 12.

A signed copy of the chain-of-custody form was received from SwRI

acknowleacinc receipt of the samples on October 15.

CURRENT PROBLEMS

Completion date of the Work Assignment must be extenoeo to permit
of the monitoring program next summer.

FUTURE WORK

l^KI K : 1 1 complete PCB analysis cf tne samples f"om tne p r e l i m i n a r y

by tne end of November. A report on tne study w i l l be prepared and



suDmittea tn FD' K rI C L C U 10 tp* by December 10 p
r̂ next iumer., progrm „,„ Mllt̂ ;'

tim of the -or, ana Ofi Projec(



TABLE 1. FIELD SAMPLING SUMMARY

Sampling Day Sampling PerformeciaJ No. of Samples Ccllectec

QK Samples

Vertical profile at Hot Spot A

Vertical profile at Hot Spot B

1.6 m samples at five Hot Spots,
co-located sampler at one Hot Spot

Upwind background

Vertical pro f i l e at Hot Spot A

l.c m samples at five Hot Spots
co-locatec sampler at one ,-:* Spc:

Upwina backgrouno

Field Blanks

Control samples (cartridges spiked
with known quantity of Aroclor 1242,

Subtotal 29

Total Samples 37

(c.'i All s a m p l i n g was performed from about 0900 to 170u hrs CD".



G-8020-0401 (557)

G. R. Smithson, Jr.
D. L. Sgontz
W. C. Baytos
J. Greene/RTP Files
.̂ E. Howes, Jr. (2)
S. Snider/Contracts/R-MO

December 17, 1982

Mr. Barry E. Martin
Environmental Monitoring Systems Laboratory
U.S. Environmental Protection Agency
MD-76
Research Triangle Park, North Carolina 27711

Dear Mr. Martin:

Contract No. 68-02-3745 (WA-4)
Ambient Monitoring for PCB's Near

Three Landfills in the Bloomington, Indiana, Area

Enclosed are six (6) copies of the fourth Monthlv Progress Report on the
suDject Vv'ork. Assignment. Please call ne at Fib i)/o-;^c- if you 'nave any
questions or comments concerning the progress of this program.

Very truly yours,

;s E. Howes, Jr. v

fbject Manager
Environmental Programs Office

JEH:llp

xc: D. R. Scott, EPA/EMSL (3 copies)
J. Kempf, E?A Contracts
Robert Lewis, EPA/EMSL



•x FOURTH MONTHLY PROGRESS REPORT
) (November 1-30, 1982)

on

AMBIENT MONITORING FOR PCB'S NEAR
THREE LANDFILLS IN THE BLOOMINGTON, INDIANA, AREA

Contract No. 68-02-3745 (WA-4)

to

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY
U.S. ENVIRONMENTAL PROTECTION AGENCY

RESEARCH TRIANGLE PARK, NORTH CAROLINA 27711

from

BATTELLE
Columbus Laboratories

December 17, 1982

* t

INTRODUCTION

Three landfills in the Bloomington, Indiana, area have been used for

disposal of capacitors containing polychlorinated biphenyls (PCB's). The

landfill sites are identified as: Neil's Landfill, Neil's Dump, and Lemon

Lane Landfill. Surveys of these sites have indicated several areas where

capacitors are visible at or above ground level. In most of these areas,

leakage of the capacitors is suspected due to apparent wetting of the soil and

damage to the surrounding vegetation. As a consequence of the leakage, PCB's

may be emitted, thus creating an air pollution problem.

This study is being conducted to support EPA Region V in estab-

lishing background air levels and determining PCB emissions in the atmosphere

in and around the three landfill sites. A preliminary three-day monitoring

study will be conducted at Neil's Landfill during September/October, 1982, to



evaluate PCB sampling, analysis, and sampling handling procedures. A more

intensive 30-day monitoring program at all three landfills will be performed

during the Summer of 1983. The latter study will provide data on PCB emission

patterns and atmospheric pollution levels which will be used as a basis for

determining the need for remedial action and the appropriate remedial

action(s) to be taken.

PROGRESS DURING REPORT PERIOD

The preliminary PCB monitoring program at Neil's Landfill was

conducted on October 5 and 6. The PUF air samples, blanks, and controls were

sent to SwRI for analysis on October 12. As of this report date, the analyses

have not been received by BCL.

CURRENT PROBLEMS

Completion date of the Work Assignment must be extended to permit
* »

conduct of the monitoring program next summer.

FUTURE WORK

SwRI will complete PCB analysis of the samples from the preliminary

study by the end of December. A report on the study will be prepared and

submitted to EPA by about January 15, 1983. Preparation of the Work and QA

Project Plans for next summer's program will continue.



G-8020-04C1 (545)
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rT E. Howes, Jr.(2)
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January 21, 1983

Mr. Barry E. Martin
Environmental Monitoring Systems Laboratory
U.S. Environmental Protection ngency
MD-76
Research Triangle Park, North Carolina 27711

Dear Mr. Martin:

Contract No. 68-02-3745 (WA-4;
Ambient Monitoring for PCB's Near

Three Landfills in the Bloomington, Indiana, Area

Enclosed are six (6) copies of the fifth Monthly Progress Report on the
subject Work Assignment. Please call me at FTS 976-5269 if you have any
questions or comments concerning the progress of this program.

Very truly yours,

£. I

E. Howes, Jr. "
Project Manager
Environmental Programs Office

JEH: 11 p

xc: D. R. Scott, EPA/EMSL (3 copies)
J. Kempf, EPA Contracts
Robert Lewis, EPA/EMSL



FIFTH MONTHLY PROGRESS REPORT
\ (December 1-31, 1982}

on

AMBIENT MONITORING FOR PCB'S NEAR
THREE LANDFILLS IN THE BLOOMINGTON, INDIANA, AREA

Contract No. 6S-C2-3745 (W'n-4;

to

ENVIRONMENTAL MONITORING SYSTEMS MORATORY
U.S. ENVIRONMENTAL PROTECTION AGENCY

RESEARCH TRIANGLE PARK, NORTH CAROLINA 277V

from

BATTE..E
Columbus Laboratories

January 21, 1983

INTRODUCTION

Three l a n d f i l l s in the Bloomington, Indiana, area have been used for
disposal of capacitors containing polychlorinated biphenyls (PCB's). The

landfill sites are identified as: Neil's Landfill, Neil's Dump, and Lemon

Lane Landfill. Surveys of these sites have indicated several areas where

capacitors are v i s i b l e at or above ground level. In most of these areas,
leakage of the capacitors is suspected due to apparent wetting of the soil and
damage to the surrounding vegetation. As a consequence of the leakage, PCE's

may be emitted, thus creating an air pollution problem.

This study is being conducted to support EPA Region V in estab-

l i s h i n g background air levels and determining PCE emissions in the atmcspne-e
in and around the three landfill sites. A preliminary three-day monitoring

study w i l l oe concuctea at N e i l ' s _ a n a f i l l during September/October, 1952, tc



evaluate PCB sampling, analysis, and sampling handling procedures. A more

intensive 30-day monitoring program at all three landfills will be performed

during the Summer of 1983. The latter study w i l l provide data on PCB emission

patterns and atmospheric pollution levels wnich w i l l be used as a basis for

determining the need for remedial action and the appropriate remedial

action(s) to be taken.

PROGRESS DURING REPORT PERIOD

The preliminary PCB monitoring program at Neil's Landfill was

conducted on October 5 and 6. The PUF air samples, blan«s, and controls were

sent to SwRI for analysis on October 12. PCB analysis results were received

from SwRI on December 29, 1982.

CURRENT PROBLEMS

Completion date of the Work Assignment must oe extended to permit

conduct of the monitoring program next summer. Additional funding wiH be

required to complete next summer's program according to the original scope.

FUTURE WORK

A report on the results of the preliminary study w i l l be prepared

and submitted to EPA by about January 30, 1983. Preparation of the Work and

QA Project Plans for next summer's program w i l l continue with a target
submission date of March 1, 1983.



G-8020-0401 (545)

GR Smithson Jr
DL Sgontz
WC Baytos
JE Howes Jr (2)
JM Greene/RTP Files
S Snider/Contracts/RMO

February 22, 1983

Mr. Barry E. Martin
Environmental Monitoring Systems Laboratory
U.S. Environmental Protection Agency
MD-76
Research Triangle Park, North Carolina 27711

Dear Mr. Martin:

Contract No. 68-02-3745 (WA-4)
Ambient Monitoring for PCB's Near

Three L a n d f i l l s in the Bloomington, Indiana, Area

Enclosed are six (6) copies of the sixth Monthly Progress Report on
the subject Work Assignment. Please call me at FTS 976-5269 if you
have any questions or comments concerning the progress of \this
program.

Very truly yours,

James E. Howes, Jr.
Project Manager
Environmental Programs Office

JEH/jg

Enc. (6)

xc: D. R. Scott, EPA/EMSL (3)
J. Kempf, EPA Contracts
R. Lewis, EPA/EMSL



SIXTH MONTHLY PROGRESS REPORT
(January 1-31, 1983)

on

AMBIENT MONITORING FOR PCB'S NEAR
THREE LANDFILLS IN THE BLOOMINGTON, INDIANA, AREA

Contract No. 68-02-3745 (WA-4)

to

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY
U.S. ENVIRONMENTAL PROTECTION AGENCY

RESEARCH TRIANGLE PARK, NORTH CAROLINA 27711

from ,

BATTELLE
Columbus Laboratories

February 22, 1983

INTRODUCTION

Three landfills in the Bloomingtort, Indiana, area have been

used for disposal of capacitors containing polychlorinated biphenyls

(PCB's). The landfill sites are identified as: N e i l ' s Landfill,

Neil's Dump, and Lemon Lane Landfill. Surveys of these sites have

indicated several areas where capacitors are visible at or above

ground level. In most of these areas, leakage of the capacitors is

suspected due to apparent wetting of the soil and damage to the

surrounding vegetation. As a consequence of the leakage, PCB's may

be emitted, thus creating an air pollution problem.

This study is being conducted to support EPA Region V in

establishing background air levels and determining PCB emissions in

the atmosphere in and around the three landfill sites. A preliminary

three-day monitoring study w i l l be conducted at Neil's Landfill

during September/October 1982, to evaluate PCB sampling, analysis,

and sampling h a n d l i n g procedures. A more intensive 30-day monitoring



program at all three landfills will be performed during the Summer of

1983. The latter study w i l l provide data on PCB emission patterns

and atmospheric pollution levels which will be used a a bais for
detemining the need for remedial action and the appropriate remedial
action(s) to be taken.

PROGRESS DURING REPORT PERIOD

A draft report on the results of the preliminary monitoring

program at N e i l ' s was submitted to EPA on February 3, 19S3.

CURRENT PROBLEMS

Completion date of the Work Assignment must be extended to

permit conduct of the monitoring program next summer. Additional
funding w i l l be required to complete next summer's program according
to the original scope.

FUTURE WORK * '

Preparation of the Work and QA Project Plans for next

summer's program w i l l continue with a target submission date of March

1, 1983.



March 21, 1983

G-8020-0401 (545)

GR Smithson Jr
DL Sgontz
WC Baytos
JE Howes Jr (2)
JM Greene/RTP Files
S Snider/Contracts/RMO

Mr. Barry E. Martin
Environmental Monitoring Systems Laboratory
U.S. Environmental Protection Agency
MD-76
Research Triangle Park, North Carolina 27711

Dear Mr. Martin:

Contract No. 68-02-3745 (WA-4)
Ambient Monitoring for PCB's Near

Three L a n d f i l l s in the Sloomington, Indiana, Area

Enclosed are six (6) copies of the seventh Monthly Progress Report on
the subject Work Assignment. Please call me at FTS 976-5269 if you
have any questions or comments concerning the progress of this
program.

Very truly yours ,

James E. Howes, Jr.
Project Manager
Environmental Programs Office

JEH/jg

Enc. (6)

xc: D. R. Scott, EPA/EMSL (3)
J. Kempf, EPA Contracts
R. Lewis, EPA/EMSL



' SEVENTH MONTHLY PROGRESS REPORT
(February 1-28, 1983)

on

AMBIENT MONITORING FOR PCB'S NEAR
THREE LANDFILLS IN THE BLOOMINGTON, INDIANA, AREA

Contract No. 68-02-3745 (WA-4)

to

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY
U.S. ENVIRONMENTAL PROTECTION AGENCY

RESEARCH TRIANGLE PARK, NORTH CAROLINA 27711

from

BATTELLE
Columbus Laboratories

March 21, 1983

INTRODUCE ON

Three landfills in the Bloomingtoh, Indiana, area have teen
used for disposal of capacitors containing polychlorinated biphenyls

(PCB's). The landfill sites are identified as: Neil's Landfill,

Neil's Dump, and Lemon Lane Landfill. Surveys of these sites have
indicated several areas where capacitors are v i s i b l e at or above
ground level. In most of these areas, leakage of the capacitors is
suspected due to apparent wetting of the soil and damage to the

surrounding vegetation. As a consequence of the leakage, PCB's may
be emitted, thus creating an air pollution problem.

This study is being conducted to support EDA Region V in

establishing background air levels and determining PCB emissions in

the atmosphere in and around the three landfill sites. A preliminary
three-day monitoring study w i l l be conducted at Neil's Landfill
during September/October 1982, to evaluate PCB sampling, analysis,
and sampling hancT'ng procedures. A more intensive 30-day monitoring



program at all three landfills will be performed during the Summer of

1983. The latter study w i l l provide data on PCB emission patterns

and atmospheric pollution levels which will be used as a basis for
determining the need for remedial action and the appropriate remedial

action(s) to be taken.

PROGRESS DURING REPORT PERIOD

Preparation of the Work and QA Project Plans for this

Summer's 30-day monitoring program at the three landfills has
conti nued.

CURRENT PROBLEMS

Completion date of the Work Assignment must be extended to
permit conduct of the monitoring program during July-August 1983.

Additional funding will be required to complete next Summer's program

according to the original scope.
« «

FUTURE WORK

Preparation of the Work and QA Project Plans for next

Summer's program w i l l be completed and the Plans w i l l be submittd to

EPA by March 31, 1983.



G-8020-0401 (545)

GR Smithson Jr
DL Sgontz
WC Baytos
JE Howes Jr (2)
JM Greene/RTP Files
S Snider/Contracts/RMO

April 21, 1983

Mr. Barry E. Martin
Environmental Monitoring Systems Laboratory
U.S. Environmental Protection Agency
MD-76
Research Triangle Park, North Carolina 27711

Dear Mr. Martin:

Contract No. 68-02-3745 (WA-4)
Ambient Monitoring for PCB's Near

Three Landf'lls in the Bloomington, Indiana, Area

Enclosed are six (6) copies of the eighth Monthly Progress Report on
the subject Work Assignment. Please call me at FTS 976-5269 if you
have any questions or comments concerning the progress of xthis
program.

Very truly yours,

James E. Howes, Jr.
Project Manager
Environmental Programs Office

JF-H/jg

Enc. (6)

xc: D. R. Scott, EPA/EMSL (3)
J. Kempf, EPA Contracts
R. Lewis, EPA/EMSL



EIGHTH MONTHLY PROGRESS REPORT
(March 1-31, 1983)

on

AMBIENT MONITORING FOR PCB'S NEAR
THREE LANDFILLS IN THE BLOOMINGTON, INDIANA, AREA

Contract No. 68-02-3745 (WA-4)

to

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY
U.S. ENVIRONMENTAL PROTECTION AGENCY

RESEARCH TRIANGLE PARK, NORTH CAROLINA 27711

from

BATTELLE
Columbus Laboratories

April 21, 1983

INTRODUCTION

Three landfills in the Bloomington, Indiana, area have 'been

used for disposal of capacitors containing polychlorinatec biphenyls

(PCB's). The landfill sites are identified as: Neil's Landfill,
Neil's Dump, and Lemon Lane Landfill. Surveys of these sites have
indicated several areas where capacitors are visible at or above
ground level. In most of these areas, leakage of the capacitors is

suspected due to apparent wetting of the soil and damage to the
surrounding vegetation. As a consequence of the leakage, PCB's may
be emitted, thus creating an air pollution problem.

This study is being conducted to support EPA Region V in

establishing background air levels and determining PCB emissions in
the atmosphere in and around the three landfill sites. A preliminary

three-day monitoring study will be conducted at Neil's Landfill

during September/October 1982, to evaluate PCB sampling, analysis,
and sampling handling procedures. A more intensive 30-day monitoring



program at all three landfills will be performed during the Summer of

1983. The latter study w i l l provide data on PCB emission patterns
and atmospheric pollution levels which will be used as a basis for
determining the need for remedial action and the appropriate remedial
action(s) to be taken.

PROGRESS DURING REPORT PERIOD

The QA Project Plan for this Summer's 30-day monitoring

program at the three landfills was submitted on March 31.

CURRENT PROBLEMS

Completion date of the Work Assignment must be extended to
permit conduct of the monitoring program during July-August 1983.
Additional funding w i l l be required to complete next Summer's program

according to the original scope.

FUTURE WORK ' *

The Work Plan for this Summer's program w i l l be submitted
to EPA by about April 20.



May 16, 1983

G-8020-0401 (545)

GR Smithson Jr
DL Sgontz
WC Baytos
JE Howes Jr (2)
JM Greene/RTP Files
S Snider/Contracts/RMO

Mr. Barry E. Martin
Environmental Monitoring Systems Laboratory
U.S. Environmental Protection Agency
MD-76
Research Triangle Park, North Carolina 27711

Dear Mr. Martin:

Contract No. 68-02-3745 (WA-4)
Ambient Monitoring for PCB's Near

Three Landfills in the Bloomington, Indiana, Area

Enclosed are six (6) copies of the ninth Monthly Progress Report on
the subject Work Assignment. Please call me at FTS 976-5269 if you
have any questions or comments concerning the progress of \his
program.

Very truly yours,

James E. Howes, Jr.
Project Manager
Environmental Programs Office

Enc. (6)

xc: D. R. Scott, EPA/EMSL (3)
J. Kempf, EPA Contracts
R. Lewis, EPA/EMSL



' NINTH MONTHLY PROGRESS REPORT
(April 1-30, 1983)

on

AMBIENT MONITORING FOR PCB'S NEAR
THREE LANDFILLS IN THE BLOOMINGTON, INDIANA, AREA

Contract No. 68-02-3745 (WA-4)

to

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY
U.S. ENVIRONMENTAL PROTECTION AGENCY

RESEARCH TRIANGLE PARK, NORTH CAROLINA 27711

from

BATTELLE "
Columbus Laboratories

May 16, 1983

INTRODUCTION

Three l a n d f i l l s in the Bloomington*, Indiana, area have 5een

used for disposal of capacitors containing polychlorinated biphenyls

(PCB's). The landfill sites are identified as: Neil's Landfill,

Neil's Dump, and Lemon Lane Landfill. Surveys of these sites have
indicated several areas where capacitors are visible at or above
ground level. In most of these areas, leakage of the capacitors is

suspected due to apparent wetting of the soil and damage to the
surrounding vegetation. As a consequence of the leakage, PCB's may
be emitted, thus creating an air pollution problem.

This study is being conducted to support EPA Region V in

establishing background air levels and determining PCB emissions in

the atmosphere in and around the three landfill sites. A preliminary
three-day monitoring study will be conducted at Neil's Landfill
during September/October 1982, to evaluate PCB sampling, analysis,

and sampling handling procedures. A more intensive 30-day monitoring



program at all three landfills will be performed during the Summer of

1983. The latter study will provide data on PCB emission patterns
and atmospheric pollution levels which w i l l be used as a basis for
determining the need for remedial action and the appropriate remedial

action(s) to be taken.

PROGRESS DURING REPORT PERIOD

The Work Plan for this Summer's 30-day monitoring program

at the three l a n d f i l l s was submitted on April 22.

CURRENT PROBLEMS

Completion date of the Work Assignment must be extended to
permit conduct of the monitoring program during July-August 1983.
Additional funding w i l l be required to complete next Summer's program

according to the original scope.

FUTURE WORK

The QA and Work Plans for this Summer's study are being

reviewed by EPA. Approval of these Plans by EPA should be received by
about May 31 to meet the proposed sampling schedule.

Preparation and check-out of equipment for the field study

w i l l begin about June 1. Start date for the field monitoring program

is July 11.



ATTACHMENT NO. 2

Chain-of-Custody Record-for Shipment of
Ilean PUr Car t r idges from SwRI to BCL and Analys is Data

for Clean PUF Sampling Cartridges



S O U T H W E S T R E S E A R C H I N S T I T U T E
POST OFFICE DRAWER 2881O 9220 CULEBRA AOAD SAN ANTONIO. TEX AS 782B« (5121 «84-6111

DIVISION OF CHEMISTRY
AND CHEMICAL ENGINEERING

September 10, 1982

Dr. James Howes
BatteH e/ Columbus Laboratories
505 King Avenue
Columbus, Ohio 43201

Subject: SwRI Project 01-7216-001

Dear Dr. Howes:

Please find enclosed 35 (plus four extra) individually wrapped pre-
cleaned lo-vol sampling modules suitable for collection of PCB's from ambi-
ent air. Do not remove foil from receptacle until ready to sample.

We have also included an election capture gas chromatographic trace
obtained from an extract of a cleaned plug and a calibration standard trace
indicating Arochlor 1242.

Please sign and date the custody transfer form and return the original
and yellow copy to me in the self-addressed envelope provided. You m^y main-
tain the pink and goldenrod copies for your records.

If you should have any questions please contact me at extension 2177 or
Dr. Carter Nulton at extension 2228.

Sincerely,

Bonnie C. Fergus
Research Scientist

BCF:mhf

S A N A N T O N I O , T E X A S
W I T H O F ' I C f S I M H O U S T O N T I :



SOUTHWEST RESEARCH INSTITUTE

CUSTODY TRANSFER FORM

Sampling Site

Sampling Personnel

. . ' . i
(name)

Iphorx)

(data) (time)

Sample ID

Sample Type (Air, Water, etc.)

n//i

Sample Condition (pH, Temp, etc.)

/

Description

35 LG-VUL sanplinj modules

(ptus four extra)

Ship To:
jr. JaTOS . i ' . ' . - ^ C
Uattell a/Cor-;. ,jus L-iboratoriij
aJj \1rij ;;.Y-ru=
Col LI/.; jus, Oi'iio toi.;l

(c!4) 4Z4-525J

Namfi nf Shipppr: - . . . ; ! . Fi_r. ' -; . :

• :TJt' nwi-st >• ">b jrcii Insti1.Li r

Address: C32'J Cul-JDr-a Rd
Sun Antonio, Tex is /__~- f

T«l«phnnP- 534-5111. Ext. ,177

7 •/ - ''*"
Date Shipped:

/^v^-. -. ^'-- '-.. • .
Air Bill Nn. / - - y '~~ : '

Sample Condition on Receipt
(temperature, breakage, etc*)

Additional Information: Received by:

Date:

Time:
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dBatteiie
TABLE 6. DUPONT SAMPLING PUMP FLOW CALIBRATION

Work Performed By

Date/Time

Amb. Tamp. 2L
o73Q HU B.r. P™, 27.20 i* H,

Flow Con. Factor*

0.9445-

Pump
S/N

A037
A04/
A04Z
Ac>79
AOB3

AI20

All?
Am
A*87
A 008
A 1(8

EPA
No.

Battery
ok

•"

./

•"

*x
*X-

•""
*•""•
tX"

»x
•x
fcX

•"

Low Flow
Check ok

•"

•̂

^^r

^^^

^^r

^^^

•X*

•S

•X

*x
*x-
«x

Calibration Data

BubMa Mater, iec/400 cc. O" Hg

1

4.2.

4-3

_t4_
4.^
4.2

t.1
4i1
4-3
fc.Z
C..Z

4.)
6-3

2

t z
4-3
4.1
4.3
4.i
4-1
4>1
4.S
4.2.
4.3
4.3
fe.3

3

6.1
4-3
4.1
t.1
4.3
4-1
4*1
4>1
4.Z
4.3
c.z
4.3

A.,

4.2
4.3
4.1

4.27
i.23
4.1
4.1
4.33
4.2.
fc.17

4.11
4.3

Flow Meter Rdf, (/m

O"Hj

3.6

5.8
3.a
3.8
3.8

3. ft
i-8
5.ft
3.8

3.8
3.8

10" Hg

3.8
3.6
3.6
3.B
3-8
3.8
3.6
3-8
3.8
V.8

&B
3.B

BubMa Meter Flow

cc/mm

3671
36fo
3756

36Z8
3652
3750
37SO

379/
387f
3626
3828
3SIO

KC/mtn* *

3734

4475"

3417
3492
37/r
34/7
3t»t7
3454

3734
3492.
34«WL
^475-

A«g. Flow from
Pra & Pott Sampling
Calibration, icc/mln

•Cmtecllon to 25 C, 760 mm Hg dea tablei).
•icc/r ^ cc/min x correction factor.

Data Check by/Date
Formt -012183



dBaiieiie TABLE 7. DUPONT SAMPLING PUMP FLOW CALIBRATION

I
t^tf

£ Amb. Temp. f- fWork Performed

Date/Tin

By HO

5;/yfl
Flow Corr. Factor*

0.9324

Pump
S/N

Staffe Battery
ok

Calibration Data
Low Flow
Check ok Bubble Meter, tec/400 cc, O" Hg

1

Flow Meter Rdq. P/m

O" Ho, 10" Hg

Bubble Meter Flow

cc/mln tcc/min

A*g. Flow from
Pr« & Pott Sampllnq
Calibration, ice/mm

A037
A4&L A- / , 300*

4.2 4.2 (,.2 4.2 34to 3WL
42 4.2 4.2 3B 3410 3447

A-QB7 4.1 t'l 4./3 3.6 348B
AOBO A-l 4.7 4-7 4-7 4.7 3592 3310
A083 AdL 4.2 4,2 4-r7 d.t 3* 38%) 3428 3474
A04I 4.Z 4.2 4.1 4.2 3.8 3.8 3671 34/0 3447
AQ86 4.; 4-2 4./3 3.6

n

m
4.2 4.2 4.2 3671 34/0 3447

A09?
***AOT/f

A/27
S-1; JOcm 4.2

4.3
4.2^
"4.1

4-1 4.2 3.6 3.0 387 / 34/Q
4.Z JL8_ 7.6 3509

A)20

j't//!-
^ofil

g-/, /BOOM
4.2 4-2 4-2 4.2 3871
4.2 4.2 4.2 4.2 ^SL

4.2 3.6 587'
^A47_
3447

A/*/.
AI25-

ff*3. /8Qf»*
—• W r- - - - - - - -

4.' 4-2 2JL 34?'
4.2 4-2. A8. &B.

J488
3V74

« cc/min » cnrieclirm Uclor



dBaiteiie
TABLE 8. DUPONT SAMPLING FLOW CALIBRATION

. l.iliiii.ilorirv
Work Performed By

Date/Time .

Amb. Temp.

Bar. Preti. |n Hg

Flow Corr. Factor*

o.

Pwnp
S/N

fy O$7

A04I
Aott.
A 079
A-003
A094
A/20
A/27
Alii
A 087
A00B
A//8

S«Mpl«r
Lei *4*»n

A-l , 2cw

A-l ,90cm

A-l , fOeiM

A-l .1200*

A-l , I80CM
f * ^4 * DvCM^

A~ 4, /£OCIM
B-2 t/8ocw
8-3 . /do«H
C-|ft),«fcW

C- 1 (2). 100cm

U-l .leOcM

-if 'ftiwp <
¥>¥r P«HH|><

1

Battery
ok

'r»r* A«M e»

nre 4W/f t>

Low Flow
Check ok

NC *>4F* don*

'

Calibration Data

Bubble Meter, tec/400 cc, O" Hg

1

4.Z

4.z
4./
4.2.

4.2

4,2

4.)
4./
(,,/
4.Z

r ww/
•on«»/>f

2

4.2.

4.2-

4.Z
4.1
4.£

4.2.
4.1

4.1
4./
4./
4.2.

/>r»« c
«l '

w« /tx

^ '

3

4-2.

4.Z.

4.Z

4 2
4.2.
4Z
4.Z
4.1
4-2
1.1
4.2.

•riec

rtoa ,

A»g

4.Z

c.z
4.»7
4.Z
4.2.
4.2.
4.13
4.1
4./3
4.'
4.t

.

Flow Meter Rog, t/m

0"Hg

3.6

3.8
3 ft

3.8
3-8
3.8
3.8
J.S

3.6
9.8
3.8

10" Hg

3-8

sr.fc
3.8
B.t

a. 8
3.6
3-8
1.6

3.8
3-8

3.6

3.8

Bubble Meter Flow

cc/min

387 f
387'
3871
389o
3V1I
387'
3871
J9/5-
J931
39/5-
3731
387 1

»ec/m)n**

3443
3413
3443
344 1
3447
344»
3443
3407
3703

3485"
37<>3
3413

Avg. Flow from
Pre- & Pent Sampling
Calibration, tcc/min

3489
34S1
3430
3t77
3471
3430

3471 *
37/1
3489
3478 #*
345"?

T}

•Correction to 25 C, 760 mm Hg (tea tabled.
•*»c* • cc/min x correction factor.

Data <>eck by/Date
For, PCfl12183



ATTACHMENT NO. 3

S C L ' s Copy of the Chain-of-Custody Record
for Shipment of Sample's from BCL

to SwRI for Analys is



F.NVIRONMENTAL PROTECTION AGENCY
Odice o( Enforcement CHAIN OF CUSTCPY R-iCORW

i 'roi No. Project Namo

-WttL^

?_
4.

i±/r

DATE TIME SCO NO SAMPLE ID NO.

BCL-tfL - JQ05BZ - VP'A-ooZ

-IOOSBX- VP-A-Q30
- vp~ -060
-VP-A- 120

-/W. - tVP M - /00

1-100582- US-A-I-Z

8CL-M.-/ooS8i - HS-A - 3
6CL-NL-IOOS8Z -

-V - 030
-B -060

BCL-NL-IOOSB2-

'linquished by:

.•imqiishcd by

Hclinquishcd by: (Signature}

Date/Time

D.ile/Time

Oale/Time

Received by

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER
Du'l(lir.g 53. Dox 25^P/. Denver Federal Center

Denver, Colorado P0225

r./.I/PLE T.'FE

Received by
(Signature)

Received (or Laboratoiy by:
(Signaluio)

Rcliil(|uishud by: (Signature)

n.o'in(nil3lied by

Dale/Time

_X
Dale/Time

V)

CDUL §

0
o

Dale/Time

Remarks

Received
(Stgnattiic)

Received
ISignaluio)

o »-•~^^ i
•vl —«

Remarks

Page4C / of 3



ENVIRONMENTAL PROTECTION AGENCY
OUice of Enforcement CHAIN OF CUSTODY RECORD

NATION M. ENFORCEMENT INVESTIGATIONS CENTER
Building 53. Box 25227. Dcnvor Federal Center

Denver. Colorado 8022 S
'rqi. No. Project

fjOorK ASC/<AJ/W<SX*r ffo
^AIVIPLERS. is,.

\ T

11

%L
2Z

24

27

21
J?.
31

DATE TIME SEO. NO SAMPLE ID NO.

Sa.-/W--ypofegZ-VP-A-Q3D
-/oo6 6 Z -VP-A - Ofco

.- /oot>&2. - ftS-A-l

- /00452-

FB-Z

relinquished by: (Signature)

inquishcd by
1 ; . ) .1 iu r c )

Hclinquished by: (Signature)

Date/Time

Dnte/Tlme

Dale/Time

SAMPLE TYFE

>
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SwRI Report to BCL
on PCB Ana l ys i s 'Resu l t s



S O U T H W E S T R E S E A R C H I N S T I T U T E
POST OFFICE DRAWER 28610 • 6220 CULE8RA ROAD • SAN ANTONIO. TEXAS. USA 7S2S4 • 1612) S44-611 1-TELEX 76-7367

DIVISION OF CHEMISTPV
AND CHEMICAL ENGINEERING

December 29, 1982

Dr. James Howes
Battelle/Columbus Laboratories
505 King Avenue
Columbus, Ohio 43201

Subject: SwRI Project 01-7216-001

Dear Dr. Howes:

Attached please find the results of the Aroclor 1242 analyses (Table I).

Also, the results from three laboratory spikes, carried through with the

other samples, are given in Table II. If you have any questions, please call

me at extension 2228.

Very truly yours, *

<tr
Carter P. Nulton
Manager
Mass Spectrometry

CPN:mhf
Attachment (2)

SAN A M T o N I 0 . T E X A S



TABLE I. ANALYTICAL RESULTS

CONTAINER
NUMBER

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
-
-
-
-

SAMPLE ID NO.

BCL-NL-100582-VP-A-002
BCL-NL-100582-VP-A-030
BCL-NL-100582-VP-A-060
BCL-NL-100582-VP-A-120
BCL-NL-100582-VP-A-180
BCL-NL-100582-HS-A-l-l
BCL-NL-100582-HS-A-1-2
BCL-NL-100582-HS-A-2
BCL-NL-100582-HS-A-3
BCL-NL-100582-VP-B-002
BCL-NL-100582-VP-B-030
BCL-NL-100582-VP-B-060
BCL-NL-100582-BP-B-120
BCL-NL-100582-VP-B-180
BCL-NL-100582-HS-B-4
BCL-NL-100582-HS-B-5
BCL-NL-100582-BKGD
BCL-NL-100682-VP-A-002
BCL-NL-100682-VP-A-030
BCL-NL-100682-VP-A-060
BCL-NL-100682-VP-A-120
BCL-NL-100682-VP A- 180 »
BCL-NL-100682-HS-A-l
BCL-NL-100682-HS-A-3
BCL-NL-100682-HS-C-6-1
BCL-NL-100682-HS-C-6-2
BCL-NL-100682-HS-B-4
BCL-NL-100682-HS-B-5
BCL-NL-100682-BKGD
BCL-NL-FB-1
BCL-NL-FB-2
BCL-NL-Control 1
BCL-NL-Control 2
BCL-NL-Control 3
BCL-NL-Control 4
BCL-NL-Control 5
BCL-NL-Control 6
Solvent/Glassware Blank 1
Solvent/Glassware Blank 2
Solvent/Glassware Blank 3
Solvent/Glassware Blank 4

TOTAL NANOGRAMS*
(WEIGHTED AVERAGE

METHOD)

480000
58000
32000
9700
3900
3500
4100
2100
2800

1600000
SAMPLE LOST DURING LAB

35000
11000
4200
5100
1000
ND

920000
47000
15000
5100
2300 ,
3200
3100
4400
3500
3200
270
ND**
ND
ND iqfct*'

530 fcoo
110 i£"f>
120 iSo
250 ,300
550 too
280 x5<50
ND
ND
ND
ND

ACCIDENT

. e,} ,,
o /tt°fte>\ft'f

"?S.3
73.3
fio.o
<?3. B
?/, 7
73.3

ND = None Detected
* = Minimum Detection Limit * 100 ng per plug

3 of the 12 Aroclor 1242 electron capture
peaks were present in the chromatogram of this sample

**



TABLE II. Recovery of Aroclor 1242 from
PUF's spiked in the laboratory

TOTAL AMOUNT SPIKED (ng) % RECOVERY

252 105

504 90

1007 91



ATTACHMENT NO. 5

Study Data Recorded in
BatteHe Laboratory Record

Book No. 38163



This Laboratory Record Book 1s the property of

Name: WILLIAM C. BAYTOS
Project No./Dept. Manager:
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G-8Q20-0403 - J. Richard Schorr

Please return 1t to BCL's Records Management Office when you*
•

(1) no longer have a need for 1t
(2) wish to transfer 1t to another staff member
(3) terminate your employment at Battelle.

SOTE: Please use "black or blue pen for all entries.
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POST OFFICE OnAWCM2SB10 • «220 CULEBBA ROAO • SAN ANTONIO. TEXAS. USA 7U»4 • (512) 6*»-Sl 11'TfLtX 7»-7357

DIVISION OF CHEMISTRY

AND CHEMICAL ENGINEERING

To MB

December 29, 1982

Dr. James Howes
Battelle/Columbus Laboratories
505 King Avenue
Columbus, Ohio 43201

Subject: SwRI Project 01-7216-001

Dear Dr. Howes:

Attached please find the results of the Aroclor 1242 analyses (Table I).

Also, the results from three laboratory spikes, carried through with the

other samples, are given in Table II. If you have any questions, please call

me at extension 2228.

Very truly yours,

CPN:mhf
Attachment (2)

Carter P. Nulton
y Manager

Mass Spectrometry

S A N A N T O N I O , T E X A S
W I T H O F F I C E S N H O U S T O N T [



TABLE I. ANALYTICAL RESULTS

CONTAINER
NUMBER

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
-
-

-
—

SAMPLE ID NO.

BCL-NL-100582-VP-A-002
BCL-NL-100582-VP-A-030
BCL-NL-100582-VP-A-060
BCL-NL-1 00582-VP-A- 1 20
BCL-NL-100582-VP-A-180
BCL-NL-100582-HS-A-l-l
BCL-NL-100582-HS-A-1-2
BCL-NL-100582-HS-A-2
BCL-NL-100582-HS-A-3
BCL-NL-100582-VP-B-002
BCL-NL-100582-VP-B-030
BCL-NL-100582-VP-B-060
BCL-NL-100582-BP-B-120
BCL-NL-100582-VP-B-180
BCL-NL-100582-HS-B-4
BCL-NL-100582-HS-B-5
BCL-NL-100582-BKGD
BCL-NL-100682-VP-A-002
BCL-NL-100682-VP-A-030
BCL-NL-100682-VP-A-060
BCL-NL-100682-VP-A-120
BCL-NL-100682-VP A-180
BCL-NL-100682-HS-A-l *
BCL-NL-100682-HS-A-3
BCL-NL-100682-HS-C-6-1
BCL-NL-100682-HS-C-6-2
BCL-NL-100682-HS-B-4
BCL-NL-1 00682-HS-B-5
BCL-NL-100682-BKGD
BCL-NL-FB-1
BCL-NL-FB-2
BCL-NL-Control 1
BCL-NL-Control 2
BCL-NL-Control 3
BCL-NL-Control 4
BCL-NL-Control 5
BCL-NL-Control 6
Solvent/Glassware Blank 1
Solvent /Glassware Blank 2
Solvent/Glassware Blank 3
Solvent/Glassware Blank 4

TOTAL NANOGRAMS*
(WEIGHTED AVERAGE

METHOD)

480000
58000
32000
9700
3900
3500
4100
2100
2800

1600000
SAMPLE LOST DURING LAB ACCIDENT

35000
11000
4200
5100
1000
ND

920000
47000
15000
5100
2300
3200 »
3100
4400
3500
3200
270

ND**
ND
ND
530
110
120
250
550
280
ND
ND
ND
ND

ND « None Detected
* = Minimum Detection Limit - 100 ng per plug
** = 3 of the 12 Aroclor 1242 electron canture

peaks were present in the chromatogram of this sample



x TABLE II. Recovery of Aroclor 1242 from
) PUF1s spiked in the laboratory

TOTAL AMOUNT SPIKED (ng) Z RECOVERY

252 105

504 90

1007 91
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TABLE 1. PCB MONITORING RESULTS AT NEIL'S LANDFILL

, ?<»
'

Sampling Sampling Height Sampling
Date Location Above Ground, cm Time, Min.

11/5/82 A-l
A-l
A-l
A-l
A-l

A-2(2)(b)

A- 3

A-4

B-l
B-l
B-l
B-l
B-l

B-2

B-3

U-l (Bkgd.)

2
30
60
120
180

180
180

180

180

2
30
60
120
180

180

180

180

483
483
483
483
483

483
483

(c)

483

(d)
479
479
479
479

480

480

480

Avg. Sampling
Rate, Bcc/min.

3667
3667
3688
3532
3676

3667
3688

(c)

3667

(d)
3667
3638
3667
3667

3667

3688

3676

Total Sample
Volume, scm

1.77
1.77
1.78
1.71
1.78

1.77
1.78

(c)

1.77

(d)
1.76
1.74
1.76
1.76

1.76

1.77

1.76

Quantity PCBa in
Cartridge, ug

480
58
32
9.7
3.9

3.5
4.1

2.1

2.8

1600
(e)
35
11
4.2

5.1

1.0

<0.1

* PCB Cone. in(a*
Air, ug/scm

271
33
18
5.7
2.2

2.0
2.3

(c)

1.6

(d)
(e)
20
6.3
2.4

2.9

0.6

<0.06

CD
O

in
rn

•3
•:=»

(a) Reported as Aroclor 1242.
(b) Co-located samplers.
(c) Pump was not running when checked at 1400 hrs.; unable to determine sample volume.
(d) Pump was not running when checked at 1716 hrs.; unable to determine sample volume.
(e) Sample lost in handling during analysis.
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TABLE 2. (continued)

Sampling
Date Location

11/6/82 A-l
A-l
A-l
A-l
A-l

A- 2

A-4

B-2

B-3

c-i(i)(c)
C-1(2)(C)

U-l (Bkgd.)

Sampling Height
Above Ground, cm

2
30
60
120
180

180

180

180

180

180
180

180

Sampling
Time, Min.

480
480
480
480
480

480

480

(b)

480

480
(d)

509

Avg. Sampling
Rate, scc/min.

3689
3659
3630
3677
3679

3630

3630

(b)

, 3734

3689
(d)

36S9

Total Sample
Volume, s cm

1.77
1.76
1.74
1.76
1.77

1.74

1.74

(b)

1.79

1.77
(d)

1.86

Quantity PCBs in***
Cartridge, ug

920
47
15
5.1
2.3

3.2

3.1

3.2

0.3

4.4
3.5

<0.1

PCB Cone, in
Air, pg/sc

520
27
8.6
2.9
1.3

1.8

1.8

(b)

0.2

2.5
(d)

<0.05

(a)

m

CD

ZD
m
2
i

(a) Reported as Aroclor 1242.
(b) Pump drive belt came off during sampling period; unable to determine sample volume.
(c) Co-located samplers.
(d) Pump drive belt broke during sampling period; unable to determine sample volume.
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TABLE 3. WIND SPEED, WIND DIRECTION, AND AMBIENT TEMPERATURE DATA

Date Tine

11/5/82 0700-0800
0800-0900
0900-1000
1000-1100
1100-1200
1200-1300
1300-1400
1400-1500
1500-1600
1600-1700
1700-1800
1800-1900
1900-2000
2000-2100
2100-2200
2200-2300
2300-2400

11/6/82 0000-0100
0100-0200
0200-0300
0300-0400
0400-0500
0500-0600
0600-0700
0700-0800
0800-0900
0900-1000
1000-1100
1100-1200
1200-1300
1300-1400
1400-1500
1500-1600
1600-1700
1700-1800
1800-1900
1900-2000

Avg. Temperature Avg. Wind Speed
*F °C Miles /Hour

56
63
70
77
82
83
84
86
83
81
79
70
65
61
60
59
60
60
60
59
59
59
60
61
63
65
71
77
81
82
82
82
81
81

(a)
(a)
(a)

13
17
21
25
28
28
29
30
28
27
26
21
18
16
16
15
16
16
16
15
15
15
16
16
17
18
22
25
27
28
28
28
27
27

1.2
1.5
2.6
2.8
4.5
3.3
4.3
3.8
4.5
3.2
1.3
1.0
0.2
0.4
0.4
2.1
2.9
2.3
2.2
34-3
3*. 5
3.6
4.5
5.1
6.1
4.6
5.8
6.1
6.7
5.4
5.1
8.3
8.6
5.9
5.7
4.7
4.6

Avg. Wind Direction,
Deg. (Compass)

170
170
160
175
180
180
190
180
185
200
180
180
190
210
240
180
175
175
175
175
175'
175
165
160
160
160
160
175
190
190
190
190
185
180
180
170
170

(a) Temperature marker malfunctioned; did not record on chart.

11
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TABLE 4. RELATIVE HUMIDITY AND BAROMETRIC PRESSURE DATA

Date Tine, CDT

11/5/82 0938

1030

1130

1230

1330

1430

1530

1630

1730

11/6/82 0800

0900

1000

1100

1200

1300

1400

1500

1600

Barometric Pressure,
RE, Z mm Hg

91

69

56

59

59

60

51

60

75 '

90

85

78

68

76

74

64

62

62

744

744

744

744

744

743

743

743

742 «

744

744

744

744

743

742

741

741

740

12
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CONFIDENTIAL 0Baffeiie
Columbus Laboratories
505 King Avenue
Columbus, Ohio 43201
Telephone (614) 424-6424
Telex 24-5454

February 3, 1983

Mr. Barry Martin (MD-76)
Environmental Monitoring Systems Laboratory
U. S. Environmental Protection Agency
Research Triangle Park, North Carolina 27711

Dear Barry:

EPA Contract No. 68-02-3745 (WA-4)
Ambient Monitoring for PCB's Near Three

Landfills in the Bloomington, Indiana Area

Enclosed are six (6) copies of a draft report on the preliminary PCB
monitoring program conducted at Neil's Landfill. Please call me at FTS
976-5269 if you have any questions or comments* concerning the report,

Sincerely,

James E. Howes, Jr.
Project Manager
Environmental Programs Office
Environmental Technology Section

JEH:jp

xc: D. L. Scott, EMSL/EPA/RTP (3 copies)
J. Kempf, CMD/EPA/RTP
R. G. Lewis, EMSL/EPA/RTP

Enclosures



DRAFT REPORT

on

A PRELIMINARY STUDY
TO DETERMINE AMBIENT AIR CONCENTRATIONS OF PCB'S

AT NEIL'S LANDFILL, BLOOMINGTON, INDIANA

EPA Contract No. 68-02-3745
Work Assignment No. 4

Prepared for

Barry Martin, EPA Project^Officer
Environmental Monitoring Systems Laboratory

U. S. Environmental Protection Agency
Research Triangle Park, North Carolina 27711

February 3, 1983

BATTELLE
Columbus Laboratories

505 King Avenue
Columbus, Ohio 43201



CONFIDENTIAL
SECTION 1

INTRODUCTION

During the Summer of 1983, a program will be conducted to monitor PCB

levels in ambient air over a 30-day period in the vicinity of three landfills

in the Bloomington, Indiana, area. As a preliminary effort on this program,

a limited monitoring program was performed during October, 1982, at one of

the sites, Neil's Landfill. The objective of this study was to check out

sampling, analysis, and sample handling procedures which will be employed in

next summer's study. It is also anticipated that this limited study would

yield preliminary estimates of ambient air concentrations of PCB's at the

landfill site.

The sampling program was performed by Battelle's Columbus Laboratories

(BCL) over a two-day period during predominately warm, sunny weather.

Measurements of PCB in the ambient air were performed over areas on the

landfill where capacitors suspected of leakage are exposed (hot spots)'to

determine the vertical distribution of PCB's and the concentration at 1.8

meter above ground level. Polyurethane foam cartridge samples collected

during the study were analyzed for PCB's by Southwest Research Institute.
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SECTION 2

EXPERIMENTAL PROCEDURES

AMBIENT AIR SAMPLING

The sampling program was conducted at Neil's Landfill near Bloomington,

Indiana, on October 5 and 6, 1982. Samples were taken over landfill areas

designated Locations A, B, and C, where capacitors suspected of leakage were

visible on the surface of the ground. Sampling was also performed each day at

an up-wind location (designated Location U) to obtain data on background

levels of PCB's. The general location of the sampling areas on the landfill

site as shown in Figure 1. The photographs presented in Figures 2 through 5

show the four sampling locations.

Ambient air sampling was performed with DuPont P4000A battery-operated

pumps equipped with PCB sampling cartridges consisting of a 20 mm i.d. x 10

cm long borosilicate glass tubes containing a pre-extracted 22 mm dia x 7.6
t i

cm long polyurethane foam (PUF) cartridge (1). Sampling was performed from

approximately 0900-1700 hrs each day using procedures described by Lewis, et.

al. (2, 3). Nominal sampling rates were approximately 3700 scc/min. Flow

calibrations of the sampling pumps were performed twice each day; in the

morning before the start of the sampling period and in the evening after

termination of sampling.

Samples were collected at the various landfill locations as shown in

Table 1 to determine the vertical distribution of PCB's in the air at various

heights above the ground and to measure PCB concentrations at 180 cm above

ground level. Vertical concentration profile measurements were performed

with a vertical array of five sampling systems (see Figures 2 and 3). The

inlets of the cartridges of the five samplers were positioned at 2, 30, 60,

120, and 180 cm above ground level. Single sampling systems shown in Figures
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F I 6 U N E

M E A L ' S LANDFILL

MONROE COUNTY, INC.

\

Figure 1. Plot Plan of Neil's Landfill showing areas
in which PCB sampling was conducted



Figure 2. Sampling Location A

•°™'FIDENT!AL

Figure 3. Sampling Location B



Figure 4. Sampling Location C
t

Figure 5. Sampling Location U
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TABLE 1. SAMPLING PERFORMED AT NEIL'S LANDFILL

Sampling
Date Location

11/5/82 A-l

A- 2

A- 3

A-4

B-l

B-2

B-3

U-l

11/6/82 A-l

A- 2

A-4

B-2

B-3

C-l

U-l

Sampling Period, hrs.
Sample Type

Vertical Profile at
2, 30, 60, 120 & 180 cm

180 cm, co-located

180 cm

180 cm

Vertical Profile at
2, 30, 60, 120 & 180 cm

180 cm

180 cm

180 cm, upwind
background

Vertical profile at
2, 30, 60, 120 & 180 cm

180 en

180 cm

180 cm

180 cm

180 cm, co-located

180 cm, upwind
background

Start

0855

0855

0855

0855

0920

0920

0920

0935

0900

0900

0900

0847

0847

0859

0852

End

1658

1658

1658

1658

1719

1720

1720

1735

1700

1700

1700

-

1647

1659

1721

CDT No. Samples
Collected

5

2

1

1

5

1

1

1
i

5

1

1

1

1

2

1

Total 29
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1, 2, and 4 were used to perform the measurements at 180 cm above ground

level. Co-located monitoring at 180 cm was performed at one location each

day to obtain data to estimate the precision of the measurements (see Figure

3).

PCB ANALYSIS

Analysis for PCB's in the PUF cartridges was performed by Soxhlet

extraction with 5 percent ether in hexane according to the procedure

described by Lewis, et. al. (4) and PCB's in the extract were determined by

gas chromatography with electron capture detection as described in EPA Method

608 (5). Identification and quantification of PCB's in the samples were

performed by the technique described by Webb and McCall (6).

2.3 METEOROLOGICAL MEASUREMENTS

Continuous measurements of wind speed, wind direction, and ambient

temperature were performed during the two sampling days with a MRI portable

weather station. The weather station was located ir. an elevated, unob-

structed area near the center of the landfill (see Figure 1).

Relative humidity was determined hourly during the sampling periods with

wet- and dry-bulb thermometers. An aneroid barometer was used to obtain

hourly barometric pressure readings during the sampling periods.
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SECTION 3

RESULTS AND DISCUSSION

The results of PCB measurements in ambient air at Neil's Landfill are

presented in Table 2. The PCB concentrations are reported in yg/scm, i.e.,

micrograms PCB (as Aroclor 1242) per standard cubic meter of air (25 C, 760

mm Hg). PCB's were found in all samples taken in areas where capacitors

suspected of leakage were visible at or above ground level. PCB's were not

detected in the up-wind background samples (MDC * -0.05 yg/scm).

The highest levels of PCB's, 268-514 ug/scm, were found in samples

collected at 2 cm above ground level. Vertical concentrations decreased

sharply to about 2 yg/scm at 180 cm above ground level. The range of PCB

concentrations in air samples taken at 180 cm was 0.2-2.9 yg/scm.

The results of meteorological measurements made during the two-day

sampling program are shown in Tables 3 and 4. The wind speed, wind
« i

direction, and ambient temperature data given in Table 3 are averages for

hourly periods. The relative humidity and barometric pressure data are

individual readings taken at approximately hourly intervals during the 8-hr

sampling periods.

The high temperature during the sampling period on October 5, 1982 was

30 C (86 F). Until about 1100 hrs the sky was clear; thereafter there was

partial cloudiness (15-30 percent cloud cover) which decreased during the end

of the sampling period. On October 6, the high temperature was 28 C (82 F).

The sky was clear until about 1000 hrs. For the remainder of the sampling

period, there was increasing cloudiness as stormy weather moved into the area

from the southwest. During the sampling days, winds were generally from the

south (180 degrees). There was no precipitation during either of the days on

which sampling was conducted.



TABLE 2. PCB MONITORING RESULTS AT NEIL'S LANDFILL

Sampling Sampling Height Sampling
Date Location Above Ground, cm Time, Min.

U/5/82 A-l
A-l
A-l
A-l
A-l

A-2(l)(b)

A-2(2)(b)

A- 3

A-4

B-l
B-l
B-l
B-l
B-l

B-2

B-3

U-l (Bkgd.)

2
30
60
120
180

180
180

180

180

2
30
60
120
180

180

180

180

483
483
483
483
483

483
483

(c)

483

(d)
479
479
479
479

480

480

480

Avg. Sampling
Rate, scc/min.

3667
3667
3688
3532
3676

3667
3688

(c)

3667

(d)
3667
3638

, 3667
3667

3667

3688

3676

Total Sample
Volume, scm

1.77
1.77
1.78
1.71
1.78

1.77
1.78

(c)

1.77

(d)
1.76
1.74
1.76
1.76

1.76

1.77

1.76

Quantity PCBs in PCB Cone. ln(a)

Cartridge, ug Air, pg/scm

480
58
32
9.7
3.9

3.5
4.1

2.1

2.8

1600
(e)
35
11
4.2

5.1

1.0

'0.1

271
33
18
5.7
2.2

2.0 /•— >
2.3 CD

(c) 12

1.6 m

(d) d
(e) ^
20
6.3
2.4

2.9

0.6

<0.06

(a) Reported as Aroclor 1242.
(b) Co-located samplers.
(c) Pump was not running when checked at 1400 hrs.; unable to determine sample volume.
(d) Pump was not running when checked at 1716 hrs.; unable to determine sample volume.
(e) Sample lost In handling during analysis.



TABLE 2. (continued)

Sampling
Hate Location

11/6/82 A-l
A-l
A-l
A-l
A-l

A- 2

A-4

B-2

B-3

c-i(i)(c)
C-l(2) C)

U-l (Bkgd

Sampling Height
Above Ground, cm

2
30
60
120
180

180

180

180

180

180
180

.) 180

Sampling
Time, Min.

480
480
480
480
480

480

480

(b)

480

480
(d)

509

Avg. Sampling
Rate, scc/min.

3689
3659
3630
3677
3679

3630

3630

(b)

_ 3734

3689
(d)

3659

Total Sample
Volume, scm

1.77
1.76
1.74
1.76
1.77

1.74

1.74

(b)

1.79

1.77
(d)

1.86

(a)

Quantity PCBs inv '
Cartridge, ug

920
47
15
5.1
2.3

3.2

3.1

3.2

0.3

4.4
3.5

<0.1

PCB Cone, in
Air, ug/scm

520
27
8.6
2.9
1.3

1.8

1.8

(b)

0.2

2.5
(d)

<0.05

a)

CD
0

-n

m

rd
i

(a) Reported as Aroclor 1242.
(b) Pump drive belt came off during sampling period; unable to determine sample volume.
(c) Co-located samplers.
(d) Pump drive belt broke during sampling period; unable to determine sample volume.
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TABLE 3. WIND SPEED, WIND DIRECTION, AND AMBIENT TEMPERATURE DATA

Date Time

11/5/82 0700-0800
0800-0900
0900-1000
1000-1100
1100-1200
1200-1300
1300-1400
1400-1500
1500-1600
1600-1700
1700-1800
1800-1900
1900-2000
2000-2100
2100-2200
2200-2300
2300-2400

11/6/82 0000-0100
0100-0200
0200-0300
0300-0400
0400-0500
0500-0600
0600-0700
0700-0800
0800-0900
0900-1000
1000-1100
1100-1200
1200-1300
1300-1400
1400-1500
1500-1600
1600-1700
1700-1800
1800-1900
1900-2000

Avg. Temperature Avg. Wind Speed
°F °C Miles /Hour

56
63
70
77
82
83
84
86
83
81
79
70
65
61
60
59
60
60
60
59
59
59
60
61
63
65
71
77
81
82
82
82
81
81

(a)
(a)
(a)

13
17
21
25
28
28
29
30
28
27
26
21
18
16
16
15
16
16
16
15
15
15
16
16
17
18
22
25
27
28
28
28
27
27

1.2
1.5
2.6
2.8
4.5
3.3
4.3
3.8
4.5
3.2
1.3
1.0
0.2
0.4
0.4
2.1
2.9
2.3
2.2
3«.3
3.5
3.6
4.5
5.1
6.1
4.6
5.8
6.1
6.7
5.4
5.1
8.3
8.6
5.9
5.7
4.7
4.6

Avg. Wind Direction,
Deg. (Compass)

170
170
160
175
180
180
190
180
185
200
180
180
190
210
240
180
175
175
175
175 »
175
175
165
160
160
160
160
175
190
190
190
190
185
180
180
170
170

(a) Temperature marker malfunctioned; did not record on chart.

11
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TABLE 4. RELATIVE HUMIDITY AND BAROMETRIC PRESSURE DATA

Date Time, CDT

11/5/82 0938

1030

1130

1230

1330

1430

1530

1630

1730

11/6/82 0800

0900

1000

1100

1200

1300

1400

1500

1600

Barometric Pressure,
RH, % mm Hg

91

69

56

59

59

60

51

60

75 *

90

85

78

68

76

74

64

62

62

744

744

744

744

744

743

743

743

742 »

744

744

744

744

743

742

741

741

740

12
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SECTION 4

QUALITY ASSURANCE DATA

FLOW CALIBRATIONS

The results of flow calibrations of the DuPont sampling pumps are given

in Tables 5 through 8. On the morning of the first day (October 5), five

pumps were calibrated with the bubble meter. During these calibrations, the

flow meter on the DuPont calibrator unit was adjusted to the bubble meter

flow rate. The flow meter was then used to calibrate the remainder of the

DuPont sampling pumps. Subsequent calibrations of all sampling pumps was

performed with the bubble meter since it was felt that this method would be

more accurate.

SPIKE SAMPLES

A set of six PUF cartridges spiked with known quantities of Aroclor 1242

was submitted by BCL to Southwest Research Institute (SwRI) along with the

ambient air samples. NBS/SRM 1581, Arochlor 1242 in transformer oil, was used

to prepare the spiked samples. Data on the concentration of PCB's in the

spiked samples was not given to SwRI. Results of analysis of the spiked

samples are presented in Table 9. Also shown in Table 9 are results of

analysis of Aroclor 1242-spiked PUF cartridges prepared and analyzed by SwRI.

FIELD AND LABORATORY BLANKS

Two field blanks and four laboratory blanks were analyzed with the

ambient air samples. The field blanks were PUF cartridges that had been

carried through all the field operations except sampling. The analysis was

performed by the same procedures used for the actual samples. The laboratory

13
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blanks were obtained by performing the extractions using the solvents and

) glassware used for the sample analysis, but not including the PUF cartridge.

PCB's were not detected in any of the blank samples above the minimum

detectable limit of 100 ng/PUF cartridge.

1 A



TABLE 5. DUPONT SAMPLING PUMP FLOW CALIBRATION

Work Performed By

Data/Time . 0700hrs
Amb. Tamp.

Btr.Prift JnHg

Flow Corr. Factor*

O.WB

Pump
S/N

A037
A 079
A087
AOBo
AOB3
Ao*/
A088
Ao3Z
AOfcZ

A°n
AO<H

A/Z7
AlEo
A//8
AoB<t
A/zl
A>25"

EPA
No.

Binary
ok

IX

••

is

f
l^
iX
iX

t/
tx-
iX
»x-

I/
tX

»x
\s

i/
S

Low Flow
Check ok

iX-

^

*/

S

I/

i/

iX

tX

I/
*x

^
is
lX

^
^
•x-
i/

Calibration Data

Bubbla Malar, iac/400 cc. O" Hg

1

t-3

(.3

4.3

t.3

0.3

<•>

.

2

C.3

t.3

C.3

fe-3

0.3

3

—

—

•*

—

—

A»B

0.3

C.3

4.3

C.3

C.3

Flow Mater Rdg, f/m

0"Hg

3,6

3.S
3.B
9.6
3.8
3-«
3.8

3,8

3,8
3,8
3.8
3.6

3,8
3,6
3,8
3.8
a.e

10" Hg

3,8
3.8
3.B
3.8
3.E
3,8
).e
3.8
3,8
3,8
3.8

3.8
3.8
3.8
3.8
3.8
3.B

Bubbla Matar Flow

cc/mln

380^
B6o<)

SBol

380-1
3801

•cc/mln"

37e-f
372^

372^
372-f
372^
372^
372-1
S721
3724
3721
3724
3711
3724
3724
3724
37Z4
37*4

Avg. Flow from
Pra- & Poll Sampling
Calibration. Mc/mln

C~5
CD
..*•;
-n
C3
m
— l
3>

t J
Ln

•Correction to WC, 760 mm Hg lie* tiblei).
•«cc/min • cc/min x correction factor.

Data Check by/Data
Form DSPCO12183
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TABLE 6. DUPONT SAMPLING PUMP FLOW CALIBRATION

I <il>f> (<ihtrfrs

Work Performed By

Date/Time . t. o73o W
Amb. Tamp.

Bar.Prait

ZL
2O In Hg

Flow Corr. Factor*

0.9045-

Pump
S/N

A037
AOC/
A042.
A 079
A 083
Aoq-1
AI20
AiZ7
Am
A OBI
A 088
A IIB

EPA
No.

Battery
ok

s
t/
•X*

*x
tx-
•x-
tX

lX"

iX

*x

«x-
wX

Low Flow
Check ok

*/

•X^

^^r

^^r

^^r

uX

^^r

^x

•X

»x-

ix-

^

Calibration Data

Bubble Meter, iac/400 cc, O" Hg

1

c.z
0-3
0-1

0.2

0.1
0,1
4.3
t.i
c.z
C.*3
6-3

-

2

cz
C-3

c,t
C.3
O.z
4-1
0-1
0.3
C.2L
0.3
0.3
C.3

3

C,z
0.3
C,1
C.Z.
4,3
4.4
0,1
0,1
c.z
C>3
C.Z
C.3

A,,

c.z
C.3
4,<f

O.Z7
4.23
C.1

0.33
C.2.
C.Z7

0-17
0,3

Flow Meter Rdg, (/m

0"H,

3,6

^? O
^ar * ̂ J

3-S
3.8
3,e

S. ft
i.8
5-6
3.6

3.6

3.8

10" Hg

3.8
3.8
3.8
3.8
3.8
3.8
5.6
3.8
3.8
Y.ft

9,8
3.8

Bubbla Matar Flow

cc/mln

3671
38(o
3750
308
38S2
3750
375o

37«?/

387.
38£A
3628
3810

«ec/min"

3734
JC7£*
3*V/7
3092
37/5"
34/7
3*/7
345^0

3734

309Z
^475-

Avg. Flow from
Pra ft Pod Sampling
Calibration, «cc/mln

CD

m

•Correction to 75C. 760 mm Hg (tea tablxi).
"icc/min * cc/mln x correction factor.

Data Check by/Data
Form DSPC4)12183



C'Baiieiie TABLK 7. DUPONT SAMPLING PUMP FLOW CALIBRATION

Work Performed By TfOdHZJo/ fOAjt/TOS Amb. Tamp. if 7 C

Dale/Time 6'OTfaXf/'" 5 .

Pump

S/N

A 037
A 079
/f-087
Ao6o
A083
A04I
A08B
AO32
AOfeZ
AO*?2
A 071
A/27
A ,20
A//8
A089
A / ? /
A/25"

^Cjai fjtja, fk 1̂  a/>>
•*J™l'i f V*-f

A*/ , 2em
A-/ , 30crH
A'/, 40m

A'/, /20CM
A-l, /ecviH
A-2/l) /fiPtw
A-Zfr), ;00rM

A^3_*J^fM

A*1 , /#>cw

8-1: JOcm

3-/ f/20«»M

B-/,/00CJM

0-E /fiOfM
5-3, /80fn\
0-1 /ecu*

¥

Battery
ok

* fW-SdM

-)fV Pump
^*K TV»* »

Low Flow

Check ok

>/i,l« ̂ Ul /

J^^w tVt/i
^^P/*k/rVoi

J?fl2, /aSO nfji Bar. Pr«t« %7,/5~ InHn

Flow Corr. Factor*

0.7324

Calibration Data

BuM<le Meter, iec/400 cc. O" Hg

1

4.2
*•?
4./
4.7
4-Z
4.?-
4./

4.Z

4-2

4.3
c.z
4.Z
4.2
4.'
4.Z

o'fij
IH« 4

*/
k/*»4 J

7

2

4.Z
4.2
O.Z
4^7
4>./
4.Z
o./

C.z

O.Z
C.4
4.z
C.2

4,*

c./
4-J

>t»»»r *
9Mf>Jl

OH*bl\
r

3

O.Z
6.2
4-/
4-7
4.2
O.Z
C-2.

C.Z

c.z
6.Z,
4.2
4.2
4.Z
0.2
4-2.

Vi«M

rl- ^M-r- ' —
Hai p

J "

Avg

4.2
4.Z

4./3
4,7
C./7
6.2.
6./J

c.z

4.Z
4,3
4.Z
4-2
6.1
4./3
4./7

j5r»-
r»aW-

rrcJ,

Flow Matar Rdg, t/m

O"Hg

3-9
_y.g

3,8

*6
3.B
3.8
3.8

3.8

3.8
3.6

3.8
3.8
3.8
3.8

Satty/i'

•Correction to 25"C. 760 mm Mq (tea tahlei). Data Check

10" Hg

3.J
3.8

3,t

3-8
3.6
3,6

3.6

3.8
7.8
3,8
9.8
3,8
3,8
3,8

« TTPft

Bubbla Mater Flow

cc/mln

3*7)

3*7/

39 /r
3592
3090
307/
3?/r

3871

387 /

387/
387/
587'

38?0

'•

icc/mln"

3CJO
34>lo
3C5"/
3310
3028
34/0
J45/

34/0

54/0

J53TZ

34/0
34/0
30?/

JCt^A

Avg. Flow from
Pra- & Poll Sampling
Calibration, icc/mln

3607
3447
3088
JF32. *
3C7C
3607
3 (.88

*•*3007
^^W-
34C7
3038
3447
340?
3447
3088
3C76

by/Data

O171tn

CD

"TJ

r—



ClBallelle TABLE 8. DUPONT SAMPLING FLOW CALIBRATION

Work Performed

Data/Time

zsAmb. Temp.

Bar. Preu. Z f . /O |n Hg

Flow Corr. Factor*

Pump
S/N

A 037
AoOl
A-ofcl

A 071
A053
A094
AI2*
A/27
A/? /
A087
A000
A/ /8

Sampler

A-l i 2cw

A-l ,30m

A-l r*0<»M

A-l J200*

A-| , /8ceiH
A-2. »80eM
A-4, /«OCIM
B-2 .;8oe»
8-3 . /&>CJH
C-|6)T»80lM

C-l(«.iBOcm

0-1 . I«OCM

-* H*y> «

*•* Fcwpc
1

Battery
ok

r/r« «W/ cw

rnr« fce/f 4

Low Flow
Check ok

we •& donfl

n»4e «/!"*//•« ;
/

Calibration Data

Bubbla Mater, iec/400 cc. O" Hg

1

0,Z

O.Z

O.z
4./
C,z
4.Z

4,z
C,|
0.)
4./
6.7
o.z

WH/
amp />

f

•W

2

4.Z-
C.l
4.Z.
4.Z
4.i
C.t

4.2.
0,l
O.I
4./
4,/
4>,i

/•r1« B

wa Ot
<? r

3

C.z.
C.£

4.Z.
4'Z

4-Z
O.z,
c.z.
o,z
C.I
4.2
4 > /
C.Z

•riee

nod,

Avg

C.Z
C.z.
4.Z

0./7
4.Z
6.Z.
o.z.
4,13
0,1
4,/3
O-/
6.Z

Flow Mater Rdg, f /m

0" Hg

3.8

3.8

3.8
3-*
3.8
3.8

3.6
J.B
j.g,

.̂a
3.8

10" Hg

3-S

?e>
3.8
J,t

a, 8
3. ft
3.8
VB

3.8
J.ft
3.8
?.8

Bubble Mater Flow

cc/min

387 /
38?'
3871
je^o
387/
3d7/
387/
J9/S"
3«)31
A9/S"
3?J4
387/

tcc/mln' •

3443
3613
3443
344 1
3447

3443
34W
3705

3485-

3443

Avg. Flow from
Pre- & Pott Sampling

Calibration, tcc/mln

348*
3CS4
3030
3C77
3071
3430
3030
3471 *
37/1
4487
3078 *»

0

-n

m

^>
i

•Correction to 15 C, 760 mm Hg (tea tablet),
"icc/min - cc/min x correction factor.

Data Check by/Date
Form DSPC412183
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TABLE 9. RESULTS OF ANALYSIS OF SPIKE SAMPLES

Aroclor 1242 Aroclor 1242
Sample No. Added, ng Found, ng % Recovery

BCL
BCL
BCL
BCL
BCL
BCL

Control
it
it
M
11
n

1

2
3
4
5
6

600
150
150
300
600
300

530
110
120

» 250
550
280

88.3
73.3
80.0
,83.3
91.7
93.3

SwRI 1 252 265 105
SwRI 2 504 454 90
SwRI 3 1007 916 91

19
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FOREWORD

Measurement and monitoring research efforts are designed to anticipate
potential environmental problems, to support regulatory actions by developing
an 1n-depth understanding of the nature and processes that impact health and
the ecology, to provide innovative means of monitoring compliance with regu^a-
tions, and to evaluate the effectiveness of health and environmental protec-
tion efforts through the monitoring of long-term trends. In support of this
objective, the Environmental Monitoring Systems Laboratory (EMSL), Research
Triangle Park, North Carolina, has the responsibility for: assessment of
environmental monitoring technology and systems; Implementation of agency-
wide quality assurance programs for air pollution measurement systems; and
supplying technical support to other groups in the Agency including the Office
of Air, Noise and Radiation, the Office of Toxic Substances and the Office of
Enforcement.

In 1983, EMSL/RTP in conjunction with EPA Region 5 conducted a monitoring
study at three landfills in the Bloomington, Indiana area to access the release
of PCBs into the air and to establish a baseline prior to any remedial acti-
vities. Since that study was completed, interim remedial cleanup of two of
the three landfills has been accomplished. In July 1984, a follow up study
was conducted by EMSL/RTP to provide EPA Region 5 with data on airborne PCB
levels following the interim cleanup of the two landfills. This document
details the monitoring activities and the results obtained from the sampling
at the two landfills. ,

Thomas R. Hauser, Ph.D.
Director

Environmental Monitoring Systems Laboratory
Research Triangle Park, NC

TM



ABSTRACT

A monitoring program was conducted to determine PCB levels in ambient
air on and in the vicinity of two landfills at which interim remedial cleanup
measures have been performed. The landfill sites are in the Bloomington,
Indiana area. The sampling locations and methods used were the same as
employed in a pre-cleanup monitoring program conducted during June and July,
1983.

Monitoring data obtained at former hot spots on the sites (where exposed
capacitors were visible) showed a marked reduction from the pre-cleanup moni-
toring levels. However, PCB concentrations measured at downwind locations at
the site boundaries during the pre- and post-cleanup monitoring were approxi-
mately the same.

Collocated monitoring conducted during the study showed that both the
low- and high-volume sampling methods yielded reliable, reproducible measure-
ments of airborne PCB levels.

This report was submitted in fulfillment of Contract No. 68-02-3745,
Work Assignment No. 18 by Battelle Columbus Laboratories under sponsorship of
the U.S. Environmental Protection Agency. This report covers the period from
May 1984 to March 1985 and the field work was completed as of October 1984.
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SECTION 1

INTRODUCTION

Three landfill sites in the Bloomington, Indiana, area have been used
for disposal of capacitors containing polychlorinated biphenyls (PCBs). They
are identified as: NeaVs Landfill, NeaTs Dump and Lemon Lane Landfill.
Visual surveys of these sites have shown several areas where capacitors are
visible at or above ground level. In most of the areas leakage of the capac-
itors is suspected, due to apparent wetting of the soil and damage to the
surrounding vegetation; as a consequence PCBs may be emitted, thus creating
an air pollution problem.

During June and July 1983, a field program was conducted to monitor PCB
levels in the ambient air at selected locations on and surrounding the three
landfill areas(l). Airborne PCB measurements on the sites were performed at
localized areas (hot spots) where leaking capacitors were evident. Measure-
ments were made at locations in the vicinity of the sites to determine upwind
background levels and downwind emission levels.

During the Spring of 1984, interim remedial cleanup measures were con-
ducted at NeaTs Landfill and Neal's Dump to reduce PCB emissions from the
sites. Following the cleanup operations, monitoring was performed to deter-
mine the reduction of airborne PCB levels on, and in, the vicinity of the two
landfill sites. The monitoring locations and procedures employed were the
same as those used in the previous study. Battery-operated, personal-type
pump systems were used to sample during 8-hour daytime periods at a fiVed
height above hot spots. High volume systems were employed to sample for 24-
hour periods at hot spots, upwind background location and downwind site peri-
meter locations. Vertical concentration profiles at hot spot areas, during '
8-hou" daytime periods, were determined with an array of five battery-operated
sampling systems, positioned at different elevations above ground level.
Polyurethane foam (PUF) cartridges were employed in all the sampling systems
to collect PCBs from the ambient air. The quantity of PCBs collected in the
PUF cartridges during sampling was determined by extraction and analysis of
the extract by electron-capture gas chromatography using EPA Method 608.
Meteorological conditions (wind speed and direction, temperature and relative
humidity) were monitored, during sampling at the sites, to assist in interpre-
tation of the PCB measurements.

This study was conducted to provide EPA Region V with data on airborne
PCB levels following interim remedial cleanup of the two landfill sites.



SECTION 2

CONCLUSIONS

The results of the monitoring program show that the interim remedial
cleanup reduced airborne PCB at former hot spots on the landfill. Airborne
PCB levels at the downwind site boundaries remain approximately the same as
observed during the pre-cleanup monitoring.

Modification of the high volume samplers by replacement of the conven-
tional motor with a by-pass type, significantly improved the reliability and
durability of this unit.



SECTION 3

RECOMMENDATIONS

The methodology used in this program has been refined; based on experi-
ence gained in several previous field studies. It has been demonstrated that
the equipment and procedures yield reliable data; they are therefore recom-
mended for similar future studies.



SECTION 4

EXPERIMENTAL PROCEDURES

SITE/SAMPLING LOCATION DESCRIPTIONS

PCB monitoring was performed at two landfills located in a westerly
direction within approximately a 5-mile radius of the city of Bloomington,
IN. The respective locations of the landfills are shown on the map segment
presented in Figure 1. Brief descriptions of the landfill sites and sampling
locations at each site, follow.

NeaTs Landfill

NeaTs Landfill is located in Monroe County, directly north of Route 43,
approximately 4.5 miles west of Bloomington, IN. It is located on privately-
owned property. In general, the landfill proper is heavily over-grown with
weeds and brush. Several dirt lanes permit use of vehicles for transit within
the landfill area. The west, north and east extremities of the site are bor-
dered by wooded areas. The general area is rather remote and very lightly
populated; the nearest residences being located south of the landfill along
Route 48. The closest residence is approximately 180 m (600 ft) from the
landfill proper and is located near the gate to the landfill area. Pre-
liminary visual surveys have identified approximately eight different areas
on the landfill where PCB-containing capacitors are visible at or above ground ,
level.

PCB monitoring at NeaTs Landfill was performed at 7 of the 10 previous
sampling locations shown in Figure 2. Three locations, designated A, C and
E, were localized areas (hot spots) on the landfill proper where, prior to
the remedial cleanup, leaking capacitors were visible at or above ground level.
At Locations A and C, approximately 10-12 capacitors were visible. At each
location, the capacitors were strewn over an area of approximately 10 m'.
Location E was a smaller area (1-2 m^) where approximately three capacitors
were exposed. Locations 2 through 4 were along the northern perimeter of the
site, nominally downwind from the fill area. Distances from the edge of the
fill area to these sampling locations ranged from approximately 12 m (Location
2) to 64 m (Location 4). Selection of the downwind monitoring locations was
constrained by heavily wooded areas along the northern boundary of the site.
The upwind monitoring point (U) was located near the gate at the entrance*to
the landfill site. Hot spot Locations B and D, and downwind Location 1, were
sampling points used in the pre-cleanup monitoring program.



Lemon Lane Landfill (previous study s i te ]

NeaTs Landfill

Neal 's Dump

Figure 1. Location of landfill sites.
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NeaTs Dump

NeaTs Dump is located in Owen County, directly off Pottersville Road,
approximately 4 miles south of Spencer, IN. The site is approximately 21
driving miles west-northwest of Bloomington, IN. It is located on privately-
owned property and encompasses an area of approximately 100 x 200 ft (-0.5
acres). The site is heavily overgrown with weeds and small brush. Woods
border the north and west perimeters of the site. Several residences (houses
and house trailers) along Potterville Road are situated on properties which
border the east side of the landfill. Visual surveys have identified two
small areas on the landfill site where PCB-containing capacitors are visible
at ground level.

PCB monitoring at NeaTs Dump was performed at three of the four previous
sampling locations shown in Figure 3. Location A was a small area (-1 m?) on
the landfill where approximately three capacitors were visible prior to the
remedial cleanup. Sampling Location DW was near a mobile home which is situ-
ated approximately east of the landfill area. Location U was near a mobile
home situated south and generally upwind of the landfill area. Distances
between the sampling locations are shown in Figure 3. Location B was a small
hot spot area on the landfill which was used as a sampling location in the
pre-cleanup monitoring program.

EQUIPMENT

PCB Sampling Systems

The PCB field monitoring was performed using low-volume and high-volume
sampling systems developed and evaluated by Lewis, et al.v2,3,4) jne COIT1_
ponents of the low volume sampling system, (shown in Figure 4) consist of a
DuPont P-4000A, battery-operated, constant flow* sampling pump and a pculy-
urethane foam (PUF) cartridge to remove PCBs from the sampled air. The pumas
operate on battery power for at least 8 hours at approximately 3.8 L/min; the
flow rate which was used for the PCB sampling. LED indicators in the unit /
show battery charge level, low flow during sampling, and elapsed sampling
time.

The sampling cartridges consist of a 20 mm (i.d.) x 10 cm long boro-
silicate glass tube into which is fitted, under slight compression, a 22 rnn
dia. x 7.6 cm long cylinder of PUF. The exit end of the glass envelope is
drawn down to 7 mm (o.d.) to permit coupling the PUF cartridge to the pump
inlet with a section of Tygon tubing.

The components of the EPA high volume sampler are shown in Figure 5.
The system consists of a conventional high volume sampler modified by addition
of an inlet head which accommodates a PUF sampling cartridge. The sampling
head is comprised of an aluminum housing which holds a 10 cm diameter parti-
culate filter (Pallflex 2500 QAST quartz) followed by a glass sampling car-
tridge containing a PUF plug. The sampling cartridge is constructed from a
60 mm i.d. x 125 mm borosilicate glass cylinder, into which is fitted, under
a slight compression, a 62 mm o.d. x 7.6 cm PUF plug.

7
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SAMPLING CARTRIDGE
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Figure 4. Low volume PCB sampler.



Figure 5. EPA high volume ambient air sampler.
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The PUF plug is held in place by a screen supported on indentations near the
bottom of the glass cylinder. Silicone rubber gaskets are used at each end
of the cartridge to seal it in the sampler head. The conventional high volume
sampler motors were replaced with a by-pass type for this study. This elimi-
nated sampler failures encountered in the previous study due to overheating
of the throttled-down conventional high volume motors.

For PCB sampling, the high volume units are operated at a flow rate of
approximately 0.226 nwmin (-8 cfm). A calibrated venturi tube with attached
Magnehelic gauge provides a measure of the sampler flow rate. Other compo-
nents in the system include: a) a valve to regulate flow, b) a Variac to
control motor speed and c) an elapsed timer. A duct attached to the motor
was used to direct the exhaust downwind from the sampler. At remote locations
where line power was not available, the high volume samplers were operated
from 1500 W gasoline-powered motor generators placed approximately 10 m down-
wind from the high volume sampling units. The motor generators were fitted
with 5-gallon gasoline tanks to permit operation for about 18 hours between
refueling.

Meteorological Stations

Continuous measurements of wind speed, wind direction and ambient
temperature were obtained with Meterology Research, Inc. portable weather
stations. One station was operated at NeaTs Landfill and another system was
operated at NeaTs Dump during the sampling periods at the respective sites.

Relative humidity was determined from wet/dry-bulb temperature measure-
ments.

PCB MONITORING PROCEDURES

As in the previous study, three different 'sampling procedures: M-e.)
a) low-volume, b) vertical profile and c) high-volume, were used to measure
ambient air PCB concentrations and emission patterns on and in the vicinity
of the landfill sites. These procedures were adapted from the protocol
developed by Lewis, et al.(5,6; for monitoring hazardous waste sites.

DuPont P-4000A battery-operated, low volume samplers (flow rate -3.8
L/min) were used to sample the ambient air at hot spots on the landfill sites
and at upwind locations. The samplers were positioned with inlets of the PUF
cartridges at 1.8 m above ground level. Sampling at hot spots was performed
immediately downwind of the hot spot area over 8-hr day-time periods from
approximately 0900 to 1700 hrs CDT.

Measurements of the vertical PCB concentration profiles were performed
with a vertical array of five DuPont low volume samplers. The array was
positioned directly over a hot spot area with inlets of the PUF cartridges at
2, 30, 60, 120, and 180 cm above ground level. Sampling was performed, for
approximately 8-hr periods, starting at -0900 and terminating at -1700 hrs
CDT.

11



EPA high volume systems (flow rate -8 cfm) were used to collect approxi-
mately 24-hr samples upwind of the sites, at hot spots on the sites, and along
the downwind perimeter of the sites. The EPA samplers were situated with the
inlets approximately 1.2 m above ground level and were located, to the extent
possible, in areas where air flow was unrestricted 1n the windward direction.

The types and locations of samples collected at each site are summarized
in Table 1 and discussed in the following sections. Detailed descriptions of
the low- and high-volume sampling procedures are provided 1n Appendix A.

NeaTs Landfill

Monitoring at NeaTs Landfill was conducted on July 24, 25, 27, and 28,
1984. The following sampling was performed each day of the four-day moni-
toring program. Monitoring with low volume samplers was performed at three
different hot spot locations on the site. Vertical profile measurements were
made at one hot spot. High volume samples were obtained at one upwind location,
one hot spot area on the site, and at three locations along the downwind peri-
meter of the site. High volume samples were collected for 24-hr periods at
the hot spot location and at the three downwind locations. Motor generator
units were used to provide electrical power for the high volume samplers oper-
ated at the hot spot and along the downwind perimeter of the site. Line power
from a nearby residence was used to operate the upwind high volume sampler.

TABLE 1. SAMPLING PROGRAM SUMMARY

Site/Sampling Dates (1984) Sampling Location^)
Type of

Sampling Performed^;

NeaTs Landfill
July 24, 25, 27, and 28

NeaTs Dump
July 25 and 27

HS-A
-C
-E

DW-2
-3
-4

UW

HS-A
DW
UW

SnrLV, 8hrV?
ShrLV, 24hrHV, ShrVP
ShrLV

24hrHV
24hrHV
24hrHV

24hrHV

ShrLV, 24hrHV
24hrHV
24hrHV

(a) HS - hot spot, DW - downwind, and UW - upwind.
(b) LV - DuPont low volume sampler, HV - EPA high volume sampler, and

VP - in-line vertical array of five DuPont low volume samplers.
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NeaTs Dump

Monitoring at NeaTs Dump was performed concurrently with the sampling
activities at NeaTs Landfill on July 25 and 27, 1984. The following sampling
was performed each day of the two-day monitoring program. Low volume sampling
was performed at one hot spot on the site and 24-hr high volume samples were
obtained at one upwind location, one hot spot on the site, and one downwind
location. The upwind and downwind high volume samplers were operated off
line power from nearby residences. A motor generator unit was used to supply
power to the sampler operated at the hot spot on the landfill. Vertical pro-
file measurements were not performed at NeaTs Dump.

SAMPLE HANDLING

Strict chain-of-custody procedures, as described in the NEIC Manual(7),
were employed to the extent possible in all sample handling activities asso-
ciated with this study. On-s1te visual surveillance was maintained during
all daytime sampling periods to ensure that there was no tampering with the
sampling systems. The high volume units used for 24 hr sampling were sealed
with locks during unattended nighttime operation.

Immediately after removal from the samplers, all PUF cartridges coded
with a unique sample number were returned to sealed glass bottles. The bottle
caps were then sealed with chain-of-custody tape and stored in an ice chest
at about 4°C until shipment to Southwest Research Institute (SwRT,, S*"
Antonio, Texas; for PCB analysis. All transfers of clean PUF cartridges and
fi'e1d samples were accompanied by chain-of-custody forms.

PCB ANALYSIS PROCEDURE

Analysis for PCBs in the PUF cartridges (and high volume filters) \vas
performed according to the procedure described in the EPA Manual of Analytical
Methods'^). The steps in the analysis procedure included; a) Soxhlet extrac-
tion of the foam plugs (and filters in the case of high volume samplers) with
5 percent ether in hexane; b) concentration of the extract to 1 mL and c)
determination of PCBs in an aliquot of the extract by electron capture-gas
chromatography using EPA Method 608(9). Identification and quantification of
Aroclor 1242 and 1260 in the samples was performed by the technique described
by Webb and McCalu10).

PCB analyses were performed by SwRI. A stepwise description of the ana-
lytical procedure which was used is given in Appendix B.

METEOROLOGICAL MEASUREMENTS

Measurements of wind speed, wind direction and ambient temperature were
performed with Meteorological Research, Inc. (MR1) portable weather stations.

13



One unit was located at NeaTs Landfill and a second unit was used to collect
meteorological data at NeaTs Dump. Strip chart data from the meteorological
systems was manually reduced to obtain hourly averages. Relative humidity
data were obtain from wet/dry-bulb temperature measurements made periodically
during daytime sampling periods.

14



SECTION 5

RESULTS AND DISCUSSION

The PCB concentrations in ambient air, measured at locations on NeaTs
Landfill/Dump and in their vicinity after the interim remedial cleanup, are
shown in Tables 2 and 3 respectively. Field sampling data associated with
collection of the samples at each site are given in Appendix C. Meteoro-
logical data recorded during the field study are presented in Appendix F.

As shown in Table 4, post-cleanup PCB levels measured at hot spots on
the sites, show a decrease from the pre-cleanup levels. However, at HS-A and
HS-C on NeaTs Landfill and HS-A on NeaTs Dump, there appears to be residual
contamination which gives rise to airborne PCB concentrations that are
slightly above background levels.

In general, there is very little difference in pre- and post-cleanup PCB
levels measured at the downwind locations at the two landfills. The pre- and
post-cleanup levels measured upwind at "NeaTs Dump were approximately the
same. PCB levels observed upwind of NeaTs Landfill during the post-cleanup
monitoring program were higher than those measured during the pre-cleanup
monitoring.

During the post-cleanup monitoring period, maximum temperatures were in
the range of 25 to 28°C and there was frequent rainfall. In contrast,
maximum temperatures during the pre-cleanup monHoring period were frequently
in excess of 38°C and there was an absence of rainfall.

15



TABLE 2. RESULTS OF PCB MONITORING AT NEAL'S LANDFILL

Sampling Sampling Sample
Date Location Type

7/24/84 HS-A Bhr LV

8hr LV

VP-2

VP-30

VP-60

VP-120

VP-180

HS-C 8hr LV

24hr HV

24hr HV

VP-2

VP-30

VP-60

VP-120

VP-180

HS-E Bhr LV

UW ?4hr HV

DW-2 ?4hr HV

OW-3 24hr HV

DW-4 24hr HV

Sampling
Hrs

Start

0946

0946

0950

0950

0950

0950

0950

0956

0913

0916

1000

1000

1000

1000

1000

1007

0841
-

0923

0934

Period,
COT
Stop(a)

1746

1746

1750

1750

1750

1750

1750

1757

0803*

0803*

1759

1759

1759

1759

1759

1808

0745*

-

0827*

0840*

Sampling
Time, nin

480

480

480

480

480

480

480

481

1370

1367

479

479

479

479

479

,481

1384

-

13fl4

1386

Average
Sampling Rate.

3.653

3.530

3.493

3.639

3.610

3.493

3.542

3.640

?27

227

3.623

3.598

3.641

3.394

3.559

3.523

227

-

227

227

Total Sample
Volume, scm

1.75

1.69

1.68

1.75

1.73

1.68

1.70

1.75

311

310

1.74

1.72

1.74

1.63

1.70

1.69

314

-

314

315

PCB Collected,
t>9

1.5

2.4

5.4

3.2

2.1

2.3

0.6

4.4

1200

1500

20.0

10.0

8.8

5.1

4.3

ND (<0.08)

57

-

370

170

PCB Concentration
In Ambient Air,

iig/scm(c)

0.9

1.4

3.2

1.8

1.2

1.4

0.4

2.5

3.9

4.8

11.5

5.8

5.1

3.1

2.5

<0.05

0.2

(d)
1.2

0.5



TABLE 2. (Continued)

Sampling Sampling Sample
Date Location Type

7/25/84 HS-A 8hr LV

Bhr LV

VP-2

VP-30

VP-60

VP-120

VP-180

HS-C 8hr LV

24hr HV

24hr HV

VP-2

VP-30

VP-60

VP-120

VP-180

HS-E Bhr HV

UW 24 hr HV

DW-2 24hr HV

DW-3 24hr HV

DW-4 24hr HV

Sampling
Hrs

Start

0858

0858

0902

0902

0902

0902

0902

0907

0822

0822

0911

0911

0911

0911

0911

0917

0754

-

0838

0849

Period.
CDT
Stop(«)

1657

1657

1659

1659

1659

1659

1659

1705

0750*

0750*

1707

1707

1707

1707 »

1707

1715

0740*

-

0800*

0757*

Sampl ing
Time, min

479

479

477

477

477

477

477

478

1408

1408

476

476

476

476

476

478

14?6

-

1402

1388

Average
Sampling Rate,

L/min(b)

3.799

3.753

3.620

3.799

3.663

3.672

3.657

3.765

227

227

3.729

3.784

3.774

3.774

3.666

3.777

227

-

?27

227

Total Sample
Volume, scm

1.82

1.80

1.73

1.81

1.75

1.75

1.74

1.80

320

320

1.78

1.80

1.80

1.80

1.75

1.81

323

-

318

315

PCB Collected,
M9

_

1.4

5.1

2.4

2.0

1.4

0.9

3.0

990

1300

38.0

8.1

3.1

3.9

3.8

NO (<0.08)

64

-

270

180

PCB Concentration
in Ambient Air,

lig/scm(c)

(e)
0.8

2.9

1.3

1.1

0.8

0.5

1.7

3.1

4.1

21.3

4.5

1.7

2.2

2.2

<0.04

0.2

(d)

0.8

0.6



TABLE 2. (Continued)

Sampling
Date

7/27/84

Sampling
Locat ion

HS-A

HS-C

HS-E

UW

DW-2

DW-3

DW-4

Sample
Type

Bhr LV

Bhr LV

VP-2

VP-30

VP-60

VP-120

VP-1BO

Bhr LV

24hr HV

24hr HV

VP-2

VP-30

VP-60

VP-120

VP-180

Bhr LV

24hr HV

24hr HV

24hr HV

24hr HV

Sampling
Hrs

Start

0828

OU28

0831

0831

0831

0831

0831

0836

0817

0017

0839

0839

0839

0839

0839

084 7

1)751

0811

0820

1)822

Period,
CDT
StopW

1628

1628

1630

1630

1630

1630

16 JO

1636

0825*

0825*

1637

1637

1637

1637

1637

1647

0800*

0815*

0837*

0847*

Sampling
Time, m l n

480

480

479

479

479

479

479

480

1448

1448

478

478

478

478

478

480

1449

1444

1457

1465

Average
Sampling Rate,

L / m i n f b )

3.639

3.642

3.668

3.680

3.682

3.636

3.654

3.712

227

2? 7

3.670

3.712

3.697

3.721

3.689

3.637

227

?27

227
227

Total Sample
Volume, sen

1.75

1.75

1.76

1.76

1.76

1.74

1.75

1.78

329

329

1.75

1.77

1.77

1.78

1.76

1.75

329

328

331

333

PCB Collected,
(i9

1.1

1.0

5.2

2.1

1.7

1.6

1.0

3.0

1200

1300

26.0

10.0

9.1

3.9

3.1

NO (<0.08)
97

350

280

140

PCB Concentration
In Ambient A i r ,

ug/scm'c)

0.6

0.6

3.0

1.2

1.0

0.9

0.6

1.7

3.6

4.0

14.9

5.6

5.1

2.2

1.8

<0.05

0.3

1.1

0.8
0.4



TABLE 2. (Continued)

Sampling Sampling Sample
Date Location Type

7/28/84 HS-A Bhr LV

8hr LV

VP-2

VP-30

VP-60

VP-120

VP-180

HS-C Bhr LV

24hr HV

24 hr HV

VP-2

VP-30

VP-60

VP-120

VP-180

HS-E 8hr 1 V

UW 24hr HV

DW-2 24hr HV

DW-3 24hr HV

OW-4 24hr HV

Sampling Period.
Hrs CDT .

Start

0901

0901

0904

0904

0904

0904

0904

-

0835

0835

0910

0910

0910

0910

0910

0919

0805

0835

0845

0852

Stop* 8 '

1701

1701

1704

1704

1704

1704

1704

-

0827*

0827*

1711

1711

1711,

1711

1711

1723

0808*

0827*

0835*

0035*

Samp! ing
Time, min

480

480

4 RO

400

4 MO

400

4RO

-

14V

1412

4M1

401

401

481

401

404

1441

1412

1410

14?1

Average
Sampling Rate,

L/min(h)

3.803

3.663

3.636

3.660

3.660

3.697

3.721

-

227

227

3.648

3. 689

3.651

3.645

3.736

3.651

227

227

227

227

Total Sample
Volume, scm

1.83

1.76

1.75

1.76

1.76

1.77

1.79

-

325

325

1.75

1.77

1.76

1.75

1.80

1.77

327

325

325

323

PCB Concentration
PCB Collected. In Ambient Air,

lig |i9/*cm'c)

0.8

0.7

4.1

1.9

1.5

1.2

0.8

-

1100

1500

29

7.3

6.2

2.9

2.7

ND (<0.08)

72

450

280

140

0.4

0.4

2.3

1.1

0.9

0.7

0.4

( f )
3.4

4.6

16.6

4.1

3.5

1.7

1.5

<0.05

0.2

1.4

0.9

0.4



FOOTNOTES FOR TABLE 2.

(a) Asterisk Indicates that stop time was on the following day. I.e., sampling time was -24 hours.

(b) Liters/minute at 25 C, 760 mm Hg.

(c) Reported as mlcrograms of Aroclor 1242 per standard cubic meter (25 C, 760 mm Hg).

(d) Motor generator failed, sample void.

(e) Sample lost during analysis.

(f) Support pole fell over; sample void.
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TABLE 3. RESULTS OF PCB MONITORING AT NEAL'S DUMP

Sampling
Date

7/25/84

7/27/84

Sampling
Location

HS-A

UW

DW

HS-A

UW

DW

Sample
Type

8hr LV

Bhr LV

24hr HV

24hr HV

24hr HV

24hr HV

8hr LV

8hr LV

24hr HV

24hr HV

24hr HV

24hr HV

Sampl Ing
Hrs

Start

0904

0904

0837

0836

0812

0823

0852

0852

0836

0836

0821

0843

Period,
CDT
StopW

_

1704

(e)

(e)

0806*

0832*

1652

1652

0837*

0837*

0823*

0854*
«*

Sampl tng
Timp, min

_

4RO

625

624

1434

1449

480

480

1441

1441

1442

1451

Average
Sampling Rate,

L/min(b)

_

3.669

227

227

227

227

3.675

3.694

227

227

227

227

Total Sample
Volume, scm

.

1.76

142

142

326

329

1.76

1.77

327

327

327

329

PCB Collected.
M9

.

1.6

400

390

60

45

1.5

1.5

980

1000

48

41

PCB Concentration
in Ambient Air,

lig/scm(c)

(d)

0.9

2.8

2.7

0.2

0.1

0.9

0.8

3.0

3.1

0.1

0.1

(a) Asterisk Indicates that stop time was on the following day, i.e., sampling time was -24 hours.

(b) Liters/minute at 25 C, 760 mm Hg.

(c) Reported as micrograms of Aroclor 1242 per standard cubic meter (25 C, 760 mm Hg).

(d) Sample pump failed.

(p) Motor generator failed, sampling time determinprl from elapsed timer.



TABLE 4. COMPARISON OF PRE- AND POST-CLEANUP MONITORING DATA

Samp! ing Location

NeaTs Landfill

HS-A

HS-C

HS-E

UW

DW-2

DW-3

DW-4

NeaTs Dump

HS-A

UW

DW

Sample
Type

8hr LV
VP-2cm
VP-30cm
VP-60cm
VP-120cm
VP-180cm

8hr LV
24hr LV
VP-2cm
VP-30cm
VP-60cm
VP-120cm
VP-180cm

8hr LV

24hr HV

24hr HV

24hr HV

24hr HV

8hr LV
24hr HV

24hr HV

24hr HV

Range of PCB Concentrations (ug/SCM) Found
Pre-Cleanup Post-Cleanup

5.1-11
552-1053
56-120
30-49
10-23
6.4-13

5.3-12
5.2-14
941-1108
111-157
40-62
15-21
8.6-16

7.3-13

0.08-0.09
*

0.8-1.8

0.8-1.3

0.3-0.7

7.9-19
23-61

0.1-0.2

0.1-0.2

0.4-1.4
2.3-3.2
1.1-1.8
0.9-1.2
0.7-1.4
0.4-0.6

1.7-2.5
3.1-4.8
11.5-21.3
4.1-5.8
1.7-5.1
1.7-3.1
1.5-2.5

ND(<0.04)

0.2-0.3

1.1-1.4

0.8-1.2

0.4-0.6

0.8-0.9
2.7-3.1

0.1-0.2

0.1
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SECTION 6

QUALITY ASSURANCE DATA SUMMARY

Quality control and quality assurance procedures were Implemented in
this study in accordance with a formal plan approved by the Quality Assurance
Division (QAD), EPA/RTPU1). The QC/QA procedures were designed to provide
quality control of all steps in the PCB measurements and to permit quantita-
tive assessment of data quality. The QC/QA data obtained during the study
are summarized in the following sections.

FLOW CALIBRATIONS

Low Volume Sampling Pumps

The Du Pont P-4000A sampling pumps were calibrated with a Du Pont cali-
brator system. The calibrator system consists of a 500 cc bubble tube and a
Magnehelic flow meter to measure flow rate and a Magnehelic pressure gauge
and a needle valve to introduce a flow resistance to check the constant flow
performance of the pumps.

Calibration of the pumps was performed twice each sampling day: in the
morning before the start of the sampling period and in the evening after ter-
mination of sampling. During the morning calibration, the pumps were also
checked to determine that: a) the battery was fully charged, b) that Constant
flow was maintained at a 254 mm Hg pressure drop and that c) the low flow
indicator functioned properly.

The flow calibration data obtained during the study are presented in
Appendix D. The differences between the pre- and post-sampling flow calibra-
tions ranged from +1.4 to -5.8 percent. Generally, flows measured after
sampling were slightly less than those determined before sampling due possibly
to discharge of the batteries during sampling. With the exception of three
occasions, all the pre- and post-sampling flow calibrations 60 determinations)
agreed to within +_ 5 percent.

High Volume Samplers

Calibration of the EPA high volume samplers was performed before starting
and at the end of the field sampling program. Calibration of the high volume
samplers was performed with an orifice assembly obtained from General Metal
Works. The calibration curve supplied with the orifice is shown in Appendix
D. Calibration data for the high volume samplers is also given in Appendix
D.
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FLOW AUDIT

A flow audit of the samplers used in the study was performed by the
Environmental Monitoring Systems Laboratory, Quality Assurance Division. The
audit was conducted on July 24 and 25 during actual field sampling operations
at NeaTs Landfill and NeaTs Dump. A copy of the report which describes the
a u d i t procedures and results is provided in Appendix E. Based on a pre- and
post-sampling audit of 16 Du Pont pumps (32 audit flow checks), the average
difference between the operator and audit flow rate values was -2.6 percent,
with a maximum difference of only -3.7 percent. The average difference
between the BCL and audit flow rates obtained from the audit of five high
volume samplers (10 audit flow checks) was +7.2 percent. With the exception
of one value (+11.25 percent), all audit and operator flow rates agreed within
+_10 percent.

FIELD BLANKS

Field blanks were analyzed with the ambient air samples collected at
each landfill site. The blanks, which were low volume and high volume PUF
cartridges carried throughout all field operations except sampling. The PCB
level in all the field blanks was below a minimum detectable concentration of
0.02 jig Aroclor 1242.

STANDARDS ANALYSIS

A set of samples consisting of PUF cartridges, spiked with known quan-
tities of Aroclor 1242, were analyzed during the study. They were prepared
by Battelle Columbus Laboratories and submitted to SwRI for analysis along
with the ambient air samples. The set of standards contained six, clean,
unused, PUF cartridges (three low volume and three high volume) spiked with
either 0.95, 4.72, or 9.44 u.g of Aroclor 1242. National »Bureau of Standards/
Standard Reference Material (NBS/SRM) 1581 (Aroclor 1242 in transformer oil)
was used to prepare the standards.

The results obtained from analysis of the standards are shown in Table
5. Recoveries determined for individual samples ranged from 84 to 105 percent.
Variations in recovery do not appear to be correlated with either cartridge
type (low volume or high volume) or concentration over the spiking range.
The median recovery from all the low volume cartridges and all the high volume
cartridges was 89 and 100 percent, respectively.

COLLOCATED MONITORING DATA

During the field study, pairs of low volume (LV) and high volume (HV)
samplers were operated for the same time period at the same sampling location
to estimate the reproducibility of the measurement methods.
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TABLE 5. SPIKED CARTRIDGE ANALYSIS RESULTS

Cartridge Aroclor 1242 Aroclor 1242 Recovery,
Type Added, u,g Found, u.g X

LV 9.44 9.7 103

LV 0.95 0.8 84

LV 4.72 4.2 89

HV

HV

HV

0.95
4.72
9.44

1.0

4.7

8.7

105

100

92

The data obtained from collocated low volume samplers is shown in
Table 6. Good agreement between the pairs of measurements was obtained
especially in view of the low PCB levels.

PCB concentrations measured by collocated high volume samplers are given
in Table 7. The median difference calculated from all the paired high volume
sampler measurements is 15.6 percent. The results show excellent agreement
between the sampler pairs, considering that the units were positioned approxi-
mately one meter apart (to minimize sampler interaction) and spatial varia-
tions in airborne PCB levels could contribute to differences observed by the
two systems.
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TABLE 6. COLLOCATED LOW VOLUME SAMPLER DATAU)

Sampling
Site Date

NeaTs Landfill 7/24/84

7/27/84

7/28/84

NeaTs Dump 7/27/84

Sampling
Location

HS-A

HS-A

HS-A

HS-A

PCB Cone,
in Air,
iig/scm

0.9
1.4

0.6
0.6

0.4
0.4

0.9 *
0.8

Medi an

Percent Difference
in Pair

43.5

0.0

0.0

11.8

5.9

(a) Separation between sampling cartridge inlets was approximately 15 cm.
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TABLE 7. COLLOCATED HIGH VOLUME SAMPLER DATA(«)

Sampling
Site Date

NeaTs Landfill 7/24/84

7/25/84

7/27/84

7/2S/84

NeaTs Dump 7/25/84

7/27/84

Samp! ing
Location
(Type)

HS-C

HS-C

HS-C •

HS-C

HS-A

HS-A

PCB Cone.
in Air,
u.g/scm

3.9
4.8

3.1
4.1

3.6
4.0

3.4
4.6

» 2-8
2.7

3.0
3.1

Median

Percent Difference
in Pair

20.7

27.8

10.5

30.0

3.6
t

3.3
l

15.6

(a) Separation between sampler inlets was approximately 1 meter.
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APPENDIX A

OPERATING PROCEDURES FOR
DU PONT LOW VOLUME AND EPA

HIGH VOLUME SAMPLERS

Step-wise procedures used to perform sampling with the Du Pont low volume
and EPA high volume sampling systems are given below. The procedures follow
the protocol that Lewis, et alvS.o) nave developed for PCB monitoring.

Du Pont Low Volume Samplers

(1) Calibrate the flow rate of the Du Pont pumps in the morning before
starting the day's sampling activities.

(2) At the field site, place pumps at designated sampling locations.
Record pump S/N and corresponding sampling location I.D. on the
Sampling Data Form (Figure A-l).

(3)

(4)

(5)

a) Using latex gloves*, remove a clean PUF cartridge from its
sample bottle, carefully unwrap the aluminum foil from the cartridge.
b) Fold aluminum foil, replace in sample bottle, and tightly close
the bottle cap. c) Connect the PUF sampling cartridge to the DuPont
pump sampling inlet using a short piece (12-18 in.) of Tygon tubing.
d) Record the PUF cartridge number on Sampling Data Form.

a) Using metal three-prong clamps that have been rinsed with B&J «
hexane, mount the PUF cartridges on the sampler support rod in a
vertical position with the inlet pointing downward, b) Position
cartridge inlets as follows: up-wind and "hot-spots" - 1.8 m above
ground level, vertical profiles - 2, 30, 60, 120, and 180 cm above
ground level, c) Record cartridge height above ground on Sampling
Data Form.

a) Turn pumps on and begin sampling period at 0900 hrs CDT (+_30
minutes), b) Record starting clock time on Sampling Data Form.
c) During the sampling period check pumps at least every 2 hours
for proper operation, d) Record any abnormal conditions on Sampling
Data Form.

* Note: Clean latex gloves must be worn at all times when handling the
PUF cartridges.
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O Battelle ou PONT tow VOLUMC PCB SAMPLING DATA
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rur Cvi
Slo*
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Fiqure A-l. Du Pont low volume PCB sampling data form.



(6) a) After sampling for 8 +_0.5 hrs, terminate sampling period by
turning pumps off. b) Re"cord clock time that pump was turned off
on Sampling Data Form, c) Just before turnlng-^umps off, push test
button on pump and check low flow light and the elapsed time indicator
lights. If low flow light comes on, 1t indicates that a Jow flow
condition existed during the sampling period, e.g.. Tygon tubing
crimped, cartridge plugged, pump stopped, etc), d) Record results
of the low flow check on Sampling Data Form, e) Record elapsed
time from the pump timer on the Sampling Data Fornr as a check on
the clock time.

(7) As soon as possible after termination of sampling, remove the PUF
cartridge from the Tygon sample line (using latex gloves), wrap
cartridge in its original aluminum foil wrapping, ind place in the
original sample bottle. Cap tightly, label bottle with sampling
data and sample I.D., and seaV the bottle cap with a strip- of
"Evidence Tape".

(8) After recovery, store all samples on ice in a-locked ice chest.
Maintain storage under these conditions until samples are shipped
to SwRI for analysis.

(9) Re-calibrate the flow rate of the DuPont pumps after completing the
day's sampling activities.

EPA Samplers

(1) Place calibrated EPA hi-vol units at designated sampling locations.
Record the hi-vol S/N and corresponding sampling location I.D. on --
the Sampling Data Form (Figure A-2).

(2) Using latex gloves, remove a clean PUF cartridge from its sample
bottle and carefully unwrap the aluminum foil from the cartridge.
Fold aluminum foil, replace in sample bottle, and tightly close the__
bottle cap.

(3) Insert the PUF cartridge into the hi-vol sampler head, making sure
that both the top and bottom siMcone rubber gaskets are in place.
Attach the top section of sampler head and tighten to seal the PUF
cartridge in place. Place a new Pallflex 2500 QAST quartz fiber
filter 1n the top of the sampling head and seal In place with the
retaining ring. Record PUF cartridge number and indication that
new filter was installed on Sampling Data Form.

(4) Turn the hi-vol unit on and begin sampling period at 0800 hrs CDT
(̂ 60 minutes) for 24-hour samples. Check to ensure that the hi-vol
motor exhaust duct 1s directed downwind. Record starting clock
time, elapsed-timer reading and Variac setting on the Sampling Data
Form. After the initial 5 minutes of operation, obtain a reading
from the Magnehelic gauge and record the clock time and gauge reading
on the Sampling Data Form (Space 1). ~ __
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Figure A-2. High volume PCR sampling data form.



(5) Monitor sampler for proper operation during the remainder of the
daylight hours. Obtain a Magnehelic gauge reading on each hi-
volume at approximately 6-hour intervals and record readings and
clock times at which the readings were taken on the Sampling Data
Form (Spaces 3 and 4).

(6) Before leaving the site in the evening, secure samplers by
padlocking access doors on the units.

(7) On the following morning after an elapsed sampling time of 24 +0.5
hrs, terminate sampling period by turning the hi-vol unit off.
Just before turning unit off, obtain a reading from the Magnehelic
gauge and record the reading along with the clock time on the
Sampling Data Form (Space 4). Record clock time the unit was
turned off and the elapsed timer reading on the Sampling Data Form.

(8) As soon as possible after termination of sampling, remove the
filter and PUF cartridge from the hi-vol unit sampling head. Using
latex gloves, remove the filter retaining ring and with a hexane-
rinsed metal spatula remove filter. Fold the filter 1n half with
the face containing the particulate catch inward and then fold in
half again. Completely wrap the filter in a piece of hexane-rinsed
aluminum foil and place in the PUF cartridge bottle. Remove the
PUF cartridge from sampler head, completely wrap with the original
aluminum foil wrapping and place in original sample bottle. Label
bottle with sampling data and sample I.D. Cap tightly, label
bottle with sampling data, and seal the bottle cap with a strip of
"Evidence Tape".

(9) After recovery, store all samples on ice in a locked ice chest.
Maintain storage under these conditions until samples are shippped
to SwRI for analysis.
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APPENDIX B

PCB ANALYSIS PROCEDURE

PUF Cartridge Cleanup

All PUF cartridges were cleaned to remove contamination and inter-
ferences prior to use for ambient air monitoring. The clean up was performed
by Soxhlet extraction of each PUF plug with 5X ether/hexane for a period of
at least 16 hours according to Steps (10) through (16) of the PCB analysis
procedure. One PUF plug from each batch of 20 processed through the cleanup
steps was re-extracted and analyzed according to the PCB analysis procedure
to assure that the plugs are acceptable for field sampling.

Following clean-up, the sampling cartridges (PUF plug in a glass
envelope) were wrapped in hexane-rinsed aluminum foil and then individually
sealed in cleaned glass bottles (with hexane-rinsed aluminum foil liners in
caps) for shipment to the field sampling site.

PCB Analysis Procedure

The PUF cartridges were analyzed for PCB's by a) Soxhlet extraction of
the foam plugs as described by Lewis(2), b) concentration of the extract, and
c) determination of PCB's by EPA Method 608(10). The analyses was performed
according to the following procedure.

» «
I. Equipment and Reagents Required for PUF Sample Extraction

1. Glassware
500 mL boiling flasks
300 ml capacity Soxhlet extractors
3 ball condensers
500 mL Kuderna-Danish apparatus
15 mL receiver tubes
Synder columns
Filter tubes (Corning 9480-32)
Pre-scored (1 mL, 5mL) amber glass vials with teflon-lined caps
9" long disposable transfer (Pasteur) pipets
Wash all glassware with Alconox; rinse with deionized water,
acetone, hexane, and deionized water; then fire in kiln (500 C)

2. Equipment
Extraction Apparatus, Multi-Unit Heater (CMS 119-362)
Blunt-end forceps
Surgical tongs (approximately 12")
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Steam bath
Nitrogen blow-down evaporator
Glass wool (Heater overnight at 350 C in muffle furnace)
Boiling granules (Heater overnight at 500 C in kiln)
Teflon wash bottles

3. Reagents
Burdick and Jackson, Distilled in Glass Solvents:

Acetone
Hexane
Ethyl Ether (Preserved with Ethanol)

Sodium Sulfate, 12-60 mesh, Anhydrous (Baker 5-3375) (Heated
overnight at 500°C in kiln).

II. Sample Receipt and Extraction

1. Log samples In log book. Note any damage to sample or
Irregularities (i.e., EPA chain of custody tape broken).

2. Prepare 5X ethyl ether 1n hexane. Prepare by case lot of hexane.
Remove 200 ml of hexane from freshly opened bottle and add 180 mL
of freshly opened ethyl ether (preserved with ethanol).

3. Rinse condenser towers with 5% ether/hexane.

4. Wipe off lab bench with 5% ether/hexane.

5. Add 300 mL of 5X ether/hexane to 500 mL boiling flask. Add boiling
granules (no more than 3 granules).

6. Dim lights in laboratory before removing first sample. Rinse a
large sheet of aluminum foil with 5X ether/hexane. Be sure to use
waste rinse container. Place foil, rinsed side* up, on lab bench.
Use this for forceps and tongs. Rinse forceps and tongs with 5%
ether/hexane.

7. Carefully remove sampling cartridge from jar and unwrap aluminum
foil. Handle cartridge minimally, placing it on its own aluminum
foil wrapping.

8. Note in project log book any breakage or damage to sampling
cartridge.

9. With pre-rinsed forceps, carefully remove the foam plug (?1JF) from
the sampling cartridge.

10. Place the PUF in the Soxhlet, and connect the Soxhlet to the 500 mL
boiling flask. (If h1-vol sample, also place corresponding
particulate filter in Soxhlet with PUF plug). Wet the joint with
5X ether/hexane. Place the forceps on the aluminum foil wrapping.
Label the boiling flask with sample I.D.

36



11. Taking the pre-rinsed tongs, adjust the PUF in the Soxhlet to wedge
1t midway along the length of the siphon. Rinse the tongs into the
Soxhlet with the 5< ether/hexane. Rinse the forceps, glass
sampling cartridge, and aluminum foil wrapping with 5X ether/hexane
into the Soxhlet. Place the forceps and tongs on the aluminum foil
sheet. Dispose of the aluminum foil wrapping and place the glass
cartridge aside for washing and recycling.

12. Connect the Soxhlet to the condenser, wetting the glass joint with
5X ether/hexane for a good seal.

13. Repeat the process for the day's samples being sure to include a
solvent blank, field blank, and a control sample.

14. Check water flow to condenser towers, and turn on heating units.

15. As samples begin to boil, check Soxhlets making sure they are
filling and siphoning properly (4 cycles/hour). Allow samples to
cycle overnight or for a minimum of 16 hours.

16. Turn off heating units and allow samples to cool to room
temperature. Be sure the lights are dim.

17. Set up Kuderna-Danish (K-D) with receiver tubes. Add one boiling
granule to each set up. Label the K-D's with the sample I.D.

18. Pack filter tubes with glass wool and sodium sulfate. Place tube
in neck of K-D.

19. Carefully remove Soxhlet and boiling flask from condenser tower.
Drain remaining solvent into boiling flask.

• »
20. Carefully pour sample through filter tube into K-D. Rinse boiling

flask 3 times with hexane. Swirling hexane along sides of boiling
flask. Once sample has drained, rinse down filter tube with
hexane.

21. Attach Snyder column to K-D and rinse Snyder column to wet joint.

22. Place K-D on steam bath and evaporate sample to approximately 5 ml.
Do not let sample go to dryness.

23. Remove sample from steam bath, rinsing Snyder column with a minimum
of hexane. Allow sample to cool.

24. Remove sample from K-D, making sure to label receiver tube.

25. Rinse nitrogen blow down spouts with hexane and place samples so as
to further concentrate. Transfer samples to pre-scored vials using
transfer plpets. Rinse receiver tube 3 times making a quantitative
transfer. Concentrate samples to 1 mL or per instruction from
analyst.
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26. Make a master list of all samples prepared, date received, and
processed. Give the list and sample extracts to the GC analyst.

III. GC Analysis (EPA Method 608)

1. Analyze samples using the following GC operating conditions.
Column: Supelcoport 100/120 mesh coated with

1.5X SP-2250/1.95« SP-2401 packed in
glass (180 cm x 4 mm ID)

Carrier: 5X methane/95% Argon at 60 mL/min
Column
Temperature: 200 C, Isothermal
Detector: ECD

2. Calibrate the system daily with a minimum of three injections of
calibration standards which have been referenced to NBS/SRM 1531
(Aroclor 1242 in oils)

3. Inject 2-5 nL of the sample extract using the solvent-flush
technique. Smaller (1.0 \iL) volumes can be Injected if automatic
devices are employed. Record the volume injected to the nearest
0.05 \iL and the resulting peak size, in area units.

4. If the peak area exceeds the linear range of the system, dilute the
extract and reanalyze.

IV. Quality Control (QC)

1. Analyze one laboratory blank per each batch of 20 samples.

2. Analyze one laboratory spike per each batch of 20 samples.
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APPENDIX C

FIELD SAMPLING DATA

The data recorded during the field sampling programs at NeaTs Landfill
and NeaTs Dump are presented in this appendix.
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Columbm l

DIM.

OU PONT LOW VOLUME PCB SAMPLING DATA

7/Z4/64

•l »'•
•M
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Atv.2
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^8Dt
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AQB7
4037
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1.0
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^0
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fU»C*rt.
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/.to
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Lil
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0^4t
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1)̂ 50
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: DOO
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•u*
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1751
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*~w*«
TMW. m»>
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4^>
W
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47?
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471
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4£i

rMPpThTM.
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—

—

—

—
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—

B-05
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8--«>

—
—
—
—
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^0
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OBaneiie OU PONT LOW VOLUME PCS SAMPLING DATA

7/25/84

Ml

A&V
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AJ43
160fc
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r\0&7

AM*
4i?7
/lofci
nu
A061
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/\n0
4t?t
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NL-IV-HS4-1
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O.w<«.
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2

30
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120
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2
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LlO
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L4
Z.3
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L1S
Ll +
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Ltf
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••H
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Olil
01 il
0111
0111
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f

•.•'Till*

TIM. M
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47<?
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476
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FMWTta..
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8-OL
7--51
7<£1
7-51
T-S<\
T--51
e-oo
T- 51
7: 5?
7-^
7-5^
7:5^
9-00

Lv'tav

IllrfllMIWiy

V«/N«
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iVo
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A/o
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c— .«
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DU PONT LOW VOLUME PCB f AMP1IN<N>ATA

•M

Al2t
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412°
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1606
A087

Ail?
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f) jig
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ML-VMbA-ln

NL-VP-HSA-1M
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2
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2
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—
L4$
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L41
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Î .̂P.̂ .MCO.
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0828
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063k
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0831
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1637
4637
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*•
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4-77
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470
470
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4PO

Tr-
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8;CO
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8-00
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8: 00
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0-00
f?:00
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$••00
Q:00

11*1111 f
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No
M«
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u_ Nml's LoW-Fill

DU PONT LOW VOLUME PCI SAMP1INO DATA

1/28 /B4- _ — .̂
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A.H3
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*

Ttaw. mm
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—
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Mo
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j_i
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* T
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r
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DU PONT LOW VOLUME PCB SAMPLING DATA

DIM. 7/25/84 PMlom

Ml I.D.

UmjHiH >W>P< h. COT L.ftow
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10467
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i
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•*.« tw
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APPENDIX D

FLOW CALIBRATION DATA

The records of daily flow rate calibration of the low volume and high
volume samplers are shown in this appendix. For the DuPont pumps, the first
horizontal column shows the pre-sampling calibration data and the second
column shows the post-sampling calibration data. The average flow computed
from the pre- and post-sampling calibrations is shown and the percentage
differences between the pre- and post-test flow rate calibrations are given.
A negative value indicates that the flow rate determined from the post-
sampling calibration was lower than that determined from the pre-sampling
calibration.

The high volume samplers were calibrated at the beginning and end of
the field sampling program with an orifice obtained from General Metals, Inc.
The calibration curve for the orifice is provided at the end of the appendix.
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Oeaftelle DUPONT SAMPLING PUMP FLOW CALIBRATION

Jr crfrWHot t/H
AH 23 'C
PM 24-'c Fb.c«i.FM..«
74A r^Tu* 4^ *

LtfJQ

I/N

/U21

/A 143

dOt>2

A037

A 032

A 083

A 061

A126

A 087

5138

M14

N*.

174618

174613

174-632

174424

1 74 6 30

174625

174628

174616

174615

176601

176019

IVM/Nol

Yes

"

"

"

M

II

II

II

II

M

II

L«»Fb.

IVw/ttol

VtS

II

II

II

II

M

U

'
H

il

N

II

Crffe.iiM.DM

MM. M.M. m/400 «. 0" H|

1

t. 48
b.w
6.32
6.41
6.35
6.7t
6.28
6.37
6.41
6 54
4^46
6-76
6.27

6.42
6.2?
6.36
6-40
6. w)
6.22
6-40
6.^7
6.4?

2

6.60

6.80
6.32
6.51
6.36
(0 » i*4

/ TJ
V * * l

6.36
6.3a
6.56
fc.43
4.76
6.26
6.44
6.29
6.36
6.3?
6 40
/ / il|p , 1 T

6 42
6.30
4,49

3

6.61
6- ?9
£.2*f
6.4^
6.3^
6.61
6 31
6.35
6.31
6.54-
6.44
6.74
6.27
6.4*
6-27
^.38
(>.H
6.51

6.40
i 26
{1.4P

AI
6.60
6.B9
6.31
6.41
6.37
6-71
6.2"?
6.36
6.31
6.55

6.44
6.75
6.27
6-44
6.26
6.37
6.40
6.40
6.20
6.41
6.20
L4V

Ftow MMM Mill. 11m

0-H,

3.51
2.41
3.85
3. ti
3.86
3.57
3.79
3.77
3.7?
3.50
3-79
3.50
3.79
3.4*
3.78
3. £5"
3.80
3.50
3.01
3.55
3.79
3.62

10" H|

3.51?
3.41
3.85
3. 6f
3. 7<?
3.57
3.71
3.74
3.74
3.50
3.78
3.50
3.7?
3.52
3.70
3.53
3.79
3.55"
£01
3.53"
3.71
3.62

MM* Mttar Fto»

CC/WM

55^3
34 S3
3803
«o / fl O
»^ v i c5

3768
J577
3B16
3774-
215(?
3664-
3727
355£
3828
3727
3822
3768
3750
3636
3871
3744
3822
3704-
j

MM***"

3460
3327
3662
353?
3624
34-17
36-75
3605
36i7
3500
3587
3377
3656
3£6<J
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?6i/
34-73
3728
3577

3>t>Bi
35 3&
_s A

A* FlMi )•«•

,r-3.8%)
3314-
^-3.57.)
3598
^-5.^%)
3523
C-1.17o)
3640
M27o7
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(-5.37.)
3473
^-3.47.)
3623
•T-2.2%)
3641
(-1. QT1.)
3542
(f-4.1%)
3653
(-W?.)
3610

•Correction to Tfi C. 7*0 mm Hi IM* uMnl DM* Owe* bv/D*»^~~ ^/f^^ \lf7.'7/tK. Olf*! B/lO/P
•••cc/mtet -cc/mifl > coo.clian IxKx Form OSPCO12U3 X/7 '

en
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DUPONT SAMPLING PUMP FLOW CALIBRATION

L tWIYIon Aqo nt ? ,lr. UKMMW I/N

OiMrT.** 7/Z4/64
T.

An
Pfl

23 'c
24 'c Fb»Co>r

An 0.
fn 6.
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•PA
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•
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«V
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M

«
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6.3/
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3
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6.7*
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.̂31
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Fb.MM>n«%.*/M
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3.W
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—
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3.^

WM|
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—
3.75
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•toMtoMMwFb.

•lAnlx
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3556
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3601
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3755

j

•mlmm"
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3317
3611
34-45
^*<2
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^ j

A«t-Fb.lMiii
P» m Nit UmtOni
WUWMtMI. MC/IM«

•T-5.37.)
34f3

^4.57J
35^0
.T-1.37J
3^3^

•C4»r«eil4M 1. 26 C. MO mm Hi Im utU.1 DM. O** k«/DMT ^ICrfa <J? ~7jinLnHIJf &/JO/& +
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APPENDIX E

EPA FLOW AUDIT REPORT

Introduction

On July 24 and 25, 1984, a flow audit was conducted on the sampling
devices used to monitor airborne PCB's at NeaTs Landfill 1n Bloomington,
Indiana. Sixteen DuPont samplers and six pesticide samplers (8 cfm) were
audited. The audits were conducted before and after each sampling period.

Summary

The sampling portion of this study is being conducted very well. The
audit showed the average error in flow for both sampler types was within the
±10 percent tolerance interval. For the DuPont battery operated samplers,
the individual flow errors were all less than -4.0 percent. For the
pesticide samplers (8 cfm), the individual flow errors for all but one
sampler were less than +10 percent.

A Battelle employee was present throughout each 8-hour sampling period
and the gate to the landfill was locked (to secure the sampling area) during
the 24-hour sampling period. I observed very careful handling and sealing of
the samples by the Battelle employees conducting the sampling portion of the
monitoring project.

«
Audit Procedures

Flows were audited using two laminar flow elements (LFE's), S/N 702254
and S/N 705638, which had been verified with LFE's calibrated by the National
Bureau of Standards. The laminar flow elements were carefully chosen so they
would not impede the flow through the pumps and would introduce a pressure
drop into the system of less than 2 inches of water. The flows were measured
by placing the LFE's upstream of the blank sampling media. A clean filter
(DuPont sampler) or polyurethane foam plug (8 cfm sampler) was used to
simulate actual initial operating conditions.

Since the DuPont portable sampling pumps were being calibrated in the
motel room, the pumps used at both sites were audited immediately after
Battelle's pre-sampling flow calibration and in the evening at the end of the
8-hour sampling period. Twenty pumps were audited in the morning and sixteen
in the evening. Four were carried to the field as spares but not utilized.



Six pesticide samplers (8 cfm) were audited in the field prior to their
respective sampling periods; five were audited at the end of their 24-hour
sampling period. One sampler did not complete the sampling period because
the portable generator failed.

Results

As shown in Table I, all the DuPont pumps are performing very well; the
average difference was -2.6 percent and the maximum was only -3.7 percent.
This negative figure does indicate a small amount of systematic b:as. Thus,
the DuPont samplers showed individual as well as average percent differences
below the 10 percent limit set by QAD as a maximum allowable error.

On the other hand, the average percent difference for the 8 cfm samplers
was +7.2 percent (Table II). The 8 cfm samplers showed one individual
difference exceeding the 10 percent QAD allowable error. The errors
exhibited on the 8 cfm may require further explanation and investigation, but
I believe part of the error can be attributed to the difficulty in obtaining
accurate readings from a magnehelic.
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TABLE I. FLOW AUDIT - BLOOMINGTON, INDIANA

Pimp
Serial
Nu.be r

A-OB7

A-087

A-037

A-037

A-127

A-127

4696

4696

5157

5157

Initial
Calibration
Flow, cc/mln

3699

3783

3790

3828

3699

Final
Calibration
Flow, cc/mln

3645

3722

3740

3740

3627

Audit Flow
cc/min

3800

3763

3880

3840

3861

3860

3891

3880

3792

3752

Difference
cc/min Percent

101 -2.7

118 -3.1

87 -2.2

118 3.1

71 -1.8

120 -3.1

63 -1.6

140 -3.6

93 -2.5

125 -3.3

en
(ft

All Flows at STP



TABLE I. (Continued)

Pu*p

Serial
Number

A-092

A-092

A-083

A -083

9806

9806

A-089

A-089

A-l 18

A-l 18

Initial
Calibration
Flow, cc/mln

3808

3687

3828

3790

3681

Final
Callbrnt Ion
Flow, cc/mln

3789

3627

3770

375B

1651

Audit Flow
cc/mln

3892

3880

3811

3704

3891

3889

3893

3881

3803

3772

Difference
cc/mln Percent

84 -2.2

91 -2.3

124 -3.3

77 -2.1

63 -1.6

-3.1

103 -2.6

123 -3.2

122 -3.2

121 -3.2

cr>

All Flows at STP



TABLE I. (Continued)

Pump
Serial
Number

5138

5138

A-061

A-06I

A-143

A-143

A-121

A-121

A-062

A-062

Initial
Calibration
Flow, cc/min

3796

3783

3664

3687

3711

Final
Cal 1 brat Ion
Flow, cc/mln

3752

3674

3576

3651

'

3638

Audit Flow
cc/mln

3893

3890

3883

3790

3743

3713

3803

3763

3823

3772

Difference
cc/min Percent

97 -2.5

138 -3.5

100 -2.6

116 -3.1

79 -2.1

137 -3.7

116 -3.1

112 -3.0

112 -2.9

134 -3.6

00

All Flows at STP



TABLE I. (Continued)

Pump
Serial
Number

A-126

A- 126

Initial
Calibration
Flow, cc/mln

3796

-

Final
Cal Ibrat Ion
Flow, cc/mln

3758

Audit Flow
cc/min

3903

3861

Average

Difference
cc/min Percent

107 -2.7

103 -2.7

-2.60

en
10

All Flown at STP



TABLE II. FLOW AUDIT - BLOOMINGTON, INDIANA

Pump

Serial
Number

EPA-0002

EPA-0002

EPA-91

EPA-91

EPA-94

EPA-94

EPA-95

EPA-95

Initial
Calibration
Flow, cc/mln

226,528

226,528

226,528

226,528

a»

Final
Calibration
Flow, cc/mln

226,528

226,528

226,528

226,528

Audit flow
cc/min

210,982

213,353

207,194

213,499

212,723

219.361

203,792

208,026

Difference
cc/mln Percent

15,546 7.4

13,575 6.2

19,334 9.3

13,029 6.5

13,805 6.5

7,167 3.3

22,736 11.25

18,502 8.9

All Flows at STP



TABLE I f . (Continued)

Pump
Serial
Number

6302

6302

Initial
Calibration
Flow, cc/nln

226,528

mf

Final
Cal 1 brut ton
Flow, cc/min

22h,52fl

Audit Flow
cc/min

210,712

214,456

Average

Difference
cc/min Percent

15,816 7.5

12,072 5.6

7.2

All Flows at STP



APPENDIX F

METEOROLOGICAL DATA

The meteorological data obtained during the field study are presented in
this appendix. The wind speed, wind direction, and ambient temperature
measurements were performed with Meteorological Research, Inc. (MRI) portable
weather stations located at both NeaTs Landfill and Neal's Dump. Periodic
relative humidity measurements were performed with a psychometer.

72



METEOROLOGICAL DATA(a)

Date: 7/24/84 Site: NeaTs Landfill

Time Period
Hrs, CDT

0000-0100

0100-0200

0200-0300

0300-0400

0400-0500

0500-0600

0600-0700

0700-0800

0800-0900

0900-1000

1000-1100

1100-1200

1200-1300

1300-1400

1400-1500

1500-1600

1600-1700

1700-1800
1800-1900

1900-2000

2000-2100

2100-2200

2200-2300

2300-2400

Avg. Avg. Relative
Wind Speed, Wind Direction, Ambient Temp. , Humidity,

m/s °Compass °C X

32 43

32 48

32 48

32 » 52

32 52

30 61

30 62

(a) Data obtained with MRI portable weather station at 2.5 meters above ground
level.
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METEOROLOGICAL

Date: 7/27/84 Site: NeaTs Landfill

Time Period
Hrs, CDT

0000-0100
0100-0200
0200-0300
0300-0400
0400-0500
0500-0600
0600-0700
0700-0800

0800-0900

0900-1000

1000-1100

1100-1200

1200-1300

1300-1400

1400-1500

1500-1600

1600-1700

1700-1800

1800-1900

1900-2000

2000-2100

2100-2200

2200-2300

2300-2400

Avg.
Wind Speed,

m/s

0.5

0.6

0.7

0.4

0.3

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

Avg.
Wind Direction,

°Compass

210

180

210

180

200

185

170

220

220

290

280

200

210

Relative
Ambient Temp., Humidity,

QC x

76

71

59

22

24

24 54

24 56

25 52

25

25

24

22
18

16

14

13

(a) Data obtained with MRI portable weather station at 2.5 meters above ground
level.
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METEOROLOGICAL DATAU)

Date: 7/28/34 Site: NeaTs Landfill

Time Period
Hrs, CDT

0000-0100

0100-0200

0200-0300

0300-0400

0400-0500

0500-0600

0600-0700

0700-0800

0800-0900

0900-1000

1000-1100

1100-1200

1200-1300

1300-1400

1400-1500

1500-1600

1600-1700

1700-1800

1800-1900

1900-2000

2000-2100

2100-2200

2200-2300

2300-2400

Avg.
Wind Speed,

m/s

0.0
0.0

0.0

0.0
0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.4

0.4

0.0

0.3

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Avg.
Wind Direction,

°Compass

240
250

210
210

10
300

330

120

140

230

190 '

230

280

260

80

300

230

250

230

280

210

330
10

20

Relative
Ambient Temp., Humidity,

oc X

14

15

15
16

15

15

16
16

18

22 76

23 71

26

26

23

20 i

21

17

17

19

19

19

17

15

15

(a) Data obtained with MRI portable weather station at 2.5 meters above ground
level.
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METEOROLOGICAL

Date: 7/29/84 Site: NeaTs Landfill

Time Period
Hrs, CDT

0000-0100
0100-0200
0200-0300
0300-0400

0400-0500

0500-0600

0600-0700

0700-0800

0800-0900

0900-1000

1000-1100

1100-1200

1200-1300

1300-1400

1400-1500

1500-1600

1600-1700

1700-1800

1800-1900

1900-2000

2000-2100

2100-2200

2200-2300

2300-2400

Avg.
Wind Speed,

m/s

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

Avg.
Wind Direction,

°Compass

20
60
65
100
190
195
190
175

145

175

Relative
Ambient Temp., Humidity,

oc X

13
13
13
13

12

12

11

11

12

15

«

(a) Data obtained with MRI portable weather station at 2.5 meters above ground
level.
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METEOROLOGICAL DATA<a)

Date: 7/25/84 Site: NeaTs Dump

Time Period
Hrs, CDT

0000-0100

0100-0200

0200-0300

0300-0400

0400-0500

0500-0600

0600-0700

0700-0800

0800-0900

0900-1000

1000-1100

1100-1200

1200-1300

1300-1400

1400-1500

1500-1600

1600-1700

1700-1800

1800-1900

1900-2000

2000-2100

2100-2200

2200-2300

2300-2400

Avg.
Wind Speed,

m/s

1.3
1.0

0.8

1.1

1.3

1.3

1.3

1.0

0.5

0.6

0.3

0.4

0.4

0.3

Avg.
Wind Direction,

°Compass

35
40
40

90

85

85

95

70

75

85

45

85
95
15

Relative
Ambient Temp. , Humidity,

QC x

26 75

25 84

23 92

25

28

28 80

28 76

28 68
27

26
23
22
21

20

(a) Data obtained with MRI portable weather station at 2.5 meters above ground
level.

77



METEOROLOGICAL

Date: 7/26/84 Site: NeaTs Dump

Time Period
Hrs, CDT

0000-0100

0100-0200

0200-0300

0300-0400

0400-0500

0500-0600

0600-0700

0700-0800

0800-0900

0900-1000

1000-1100

1100-1200

1200-1300

1300-1400

1400-1500

1500-1500

1600-1700

1700-1800

1800-1900

1900-2000

2000-2100

2100-2200

2200-2300

2300-2400

Avg.
Wind Speed,

m/s

0.3
0.4

0.3

0.2

0.3

0.3

0.7

0.7

0.6

0.8

1.4

1.0

1.3

2.9

1.3

1.0
1.4

1.2

1.7

2.1

1.3

1.0

1.1

1.2

Avg.
Wind Direction,

°Compass

5
210

40

30

220

0

310

120

220

100

115

120

170

220

245

220

270

280

275

280

300

290
305

335

Relative
Ambient Temp., Humidity,

°C X

19
19

19

18

18

18
19
19

20
22
25

28
30

26
,20

21

23
24

23

22

19
17

17
17

(a) Data obtained with MRI portable weather station at 2.5 meters above ground
level.

78



METEOROLOGICAL DATA(

Date: 7/27/84 Site: NeaTs Dump

Time Period
Hrs, CDT

0000-0100

0100-0200
0200-0300
0300-0400

0400-0500

0500-0600

0600-0700

0700-0800

0800-0900

0900-1000

1000-1100

1100-1200

1200-1300

1300-1400

1400-1500

1500-1600

1600-1700

1700-1800

1800-1900

1900-2000

2000-2100

2100-2200

2200-2300

2300-2400

Avg.
Wind Speed,

m/s

1.1
0.9
0.6
0.6

0.5

0.5

0.7

0.9

1.1

1.3

1.3

1.3

1.3

1.3

1.2

1.1

1.3

1.1

0.6

0.4

0.3

0.2

0.1

0.2

Avg.
Wind Direction,

"Compass

350
350
290
310
320

290

280

20

30

20

320

0

20

30

10

30

340

20

50

20

40

65

70

60

Relative
Ambient Temp. , Humidity,

°C X

17
17
17
17

17

17

16

17

18

20

21

23

25

26

27

27

26

26

25

23

20

17

16

16

(a) Data obtained with MRI portable weather station at 2.5 meters above ground
level.
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METEOROLOGICAL DP'••-'.*•'

Date: 7/28/84 Site: NeaTs Dump

Time Period
Hrs, CDT

0000-0100
0100-0200
0200-0300
0300-0400

0400-0500

0500-0600
0600-0700

0700-0800

0800-0900

0900-1000

1000-1100

1100-1200

1200-1300

1300-1400

1400-1500

1500-1600

1600-1700

1700-1800

1800-1900

1900-2000
2000-2100

2100-2200
2200-2300
2300-2400

Avg.
Wind Speed,

m/s

0.4

0.3

0.2

0.1

0.4

0.1

0.1

0.4

0.6

0.9

1.1

Avg.
Wind Direction,

aCompass

.20

*j

icl'j

140

100

70

80

160

300

320

315

Relative
Ambient Temp., Humidity,

°C X

15
16
16

16

16

16

16

17

20 76

22

26 71

4

(a) Data obtained with MRI portable weather station at 2.5 meters above ground
level.
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PROJECT SUMMARY

Ambient Monitoring for PCB After

Remedial Cleanup of Two Landfills

in the Bloomington, Indiana Area

D. L. Sgontz and J. E. Howes, Jr.

A monitoring program was conducted to determine PCB levels in ambient air

on and in the vicinity of two landfills at which Interim remedial cleanup

measures have been performed. The landfill sites are in the Bloomington,

Indiana area. The sampling locations and methods used were the same as

employed in a pre-cleanup monitoring program conducted during June and July,

1983. » «

Monitoring data obtained at former hot spots on the sites (where exposed

capacitors were visible) showed a marked reduction from the pre-cleanup

monitoring levels. However, PCB concentrations measured at downwind locations

at the site boundaries during the pre- and post-cleanup monitoring were

approximately the same.

Collocated monitoring conducted during the study showed that both the

low- and high-volume sampling methods yielded reliable, reproducible

measurements of airborne PCB levels.

This Project Summary was developed by EPA's Environmental Monitoring

Systems Laboratory, Research Triangle Park, NC, to announce key findings of

the research project that 1s fully documented in a separate report of the same

title (see Project Report ordering information at back).



INTRODUCTION

Three landfills sites in the Bloomington, Indiana, area have been used

for disposal of capacitors containing polychlorinated biphenyls (PCBs). They

are identified as: NeaTs Landfill, NeaTs Dump and Lemon Lane Landfill.

Visual surveys of these sites have shown several areas where capacitors are

visible at or above ground level. In most of the areas leakage of the capacitors

is suspected, due to apparent wetting of the soil and damage to the surrounding

vegetation; as a consequence PCBs may be emitted, thus creating an air pollution

problem.

During June and July 1983, a field program was conducted to monitor PCB

levels in the ambient air at selected locations on, and surrounding, the three

landfill areas. Airborne PCB measurements on the sites were performed at

localized areas (hot spots) where leaking capacitors were evident. Measure-

ments were made at locations in the vicinity of the sites to determine upwind

background levels and downwind emission levels. *

During the Spring of 1984, interim remedial cleanup measures were conducted

at NeaTs Landfill and NeaTs Dump to reduce PCB emissions from the sites.

Following the cleanup operations, monitoring was performed to determine the

reduction of airborne PCB levels on, and in, the vicinity of the two landfill

sites. The monitoring locations and procedures employed were the same as those

used in the previous study. Battery-operated, personal-type pump systems were

used to sample during 8-hour daytime periods at a fixed height above hot spots.

High volume systems were employed to sample for 24-hour periods at hot spots,

upwind background location and downwind site perimeter locations. Vertical

concentration profiles at hot spot areas, during 8-hour daytime periods, were



determined with an array of five battery-operated sampling systems, positioned

at different elevations above ground level. Polyurethane foam (PUF) cartridges

were employed in all the sampling systems to collect PCBs from the ambient

air. The quantity of PCBs collected in the PUF cartridges during sampling was

determined by extraction and analysis of the extract by electron-capture gas

chromatography using EPA Method 608. Meteorological conditions (wind speed

and direction, temperature and relative humidity) were monitored, during sampling

at the sites, to assist in interpretation of the PCB measurements.

This study was conducted to provide EPA Region V with data on airborne

PCB levels following interim remedial cleanup of the two landfill sites.

EXPERIMENTAL PROCEDURES

PCB MONITORING PROCEDURES

As in the previous study, three different sampling procedures: (i.e.)

a) low-volume, b) vertical profile and c) high-volume, were used to measure
» %

ambient air PCB concentrations and emission patterns on and in the vicinity of

the landfill sites.

DuPont P-4000A battery-operated, low volume samplers (flow rate -3.8 L/min)

were used to sample the ambient air at hot spots on the landfill sites and at

upwind locations. The samplers were positioned with inlets of the PUF cartridges

at 1.8 m above ground level. Sampling at hot spots was performed immediately

downwind of the hot spot area over 8-hr day-time periods from approximately

0900 to 1700 hrs CDT.

Measurements of the vertical PCB concentration profiles were performed

with a vertical array of five DuPont low volume samplers. The array was



positioned directly over a hot spot area with inlets of the PUF cartridges at

2, 30, 60, 120, and 180 cm above ground level. Sampling was performed, for

approximately 8-hr periods, starting at -0900 and terminating at -1700 hrs

CDT.

EPA high volume systems (flow rate -8 cfm) were used to collect approxi-

mately 24-hr samples upwind of the sites, at hot spots on the sites, and along

the downwind perimeter of the sites. The EPA samplers were situated with the

inlets approximately 1.2 m above ground level and were located, to the extent

possible, in areas where air flow was unrestricted in the windward direction.

The types and locations of samples collected at each site are summarized

in Table 1.

PCB ANALYSIS PROCEDURE

Analysis for PCBs in the PUF cartridges (and high volume filters) was

performed according to the procedure described in the EPA Manual of Analytical

Methods. The steps in the analysis procedure included: a) Soxhlet extraction

of the foam plugs (and filters in the case of high volume samplers) with 5

percent ether in hexane; b) concentration of the extract to 1 mL and c) deter-

mination of PCBs in an aliquot of the extract by electron capture-gas

chromatography using EPA Method 608. PCB analyses were performed by SwRI.



TABLE 1. SAMPLING PROGRAM SUMMARY

Site/Sampling Dates (1984) Sampling Location(a) Sampling Performed(D)

NeaTs Landfill
July 24, 25, 27, and 28

Neal's Dump
July 25 and 27

HS-A
-C
-E

DW-2
-3
-4

UW

HS-A
DW
UW

ShrLV, ShrVP
ShrLV, 24hrHV, ShrVP
ShrLV

24hrHV
24hrHV
24hrHV

24hrHV

ShrLV, 24hrHV
24hrHV
24hrHV

(a) HS - hot spot, DW - downwind, and UW - upwind.
(b) LV - DuPont low volume sampler, HV - EPA high volume sampler, and

VP - in-line vertical array of five DuPont low volume samplers.



METEOROLOGICAL MEASUREMENTS

Measurements of wind speed, wind direction and ambient temperature were

performed with Meteorological Research, Inc. (MRI) portable weather stations.

One unit was located at NeaTs Landfill and a second unit was used to collect

meteorological data at NeaTs Dump. Strip chart data from the meteorological

systems was manually reduced to obtain hourly averages. Relative humidity

data were obtained from wet/dry bulb temperature measurements made periodi-

cally during daytime sampling periods.

RESULTS AND DISCUSSION

The PCB concentrations in ambient air, measured at locations on NeaTs

Landfill/Dump and in their vicinity after the interim remedial cleanup, are

shown in Table 2.

As shown in the table, post-cleanup PCB levels measured at hot spots on

the sites, show a decrease from the pre-cleanup levels. However, at H3-A and

HS-C on NeaTs Landfill and HS-A on NeaTs Dump, there appears to be residual

contamination which gives rise to airborne PCB concentrations that are

slightly above background levels.

In general, there is very little difference in pre- and post-cleanup PCB

levels measured at the downwind locations at the two landfills. The pre- and

post-cleanup levels measured upwind at NeaTs Dump were approximately the

same. PCB levels observed upwind of NeaTs Landfill during the post-cleanup

monitoring program were higher than those measured during the pre-cleanup

monitoring.



TABLE 2. COMPARISON OF PRE- AND POST- CLEANUP MONITORING DATA

Sampling Location

NeaTs Landfill

HS-A

HS-C

HS-E

UW

DW-2

DW-3

DW-4

Neal ' s Dump

HS-A

UW

DW

Sample
Type

Shr LV
VP-2cm
VP-30cm
VP-60cm
VP-120cm
VP-180cm

Shr LV
24hr LV
VP-2cm
VP-30cm
VP-60cm
VP-120cm
VP-180cm

Shr LV

24hr HV

24hr HV

24hr HV

24hr HV

Shr LV
24hr HV

24hr HV

24hr HV

Range of PCB Concentrations (ug/SCM) Found
Pre-Cleanup

5.1-11
552-1053
56-120
30-49
10-23
6.4-13

5.3-12
5.2-14
941-1108
111-157
40-62
15-21
8.6-16

7.3-18

0.08-0.09*

0.8-1.8

0.8-1.8

0.3-0.7

7.9-19
23-61

0.1-0.2

0.1-0.2

Post-Cleanup

0.4-1.4
2.3-3.2
1.1-1.8
0.9-1.2
0.7-1.4
0.4-0.6

1.7-2.5
3.1-4.8
11.5-21.3
4.1-5.8
1.7-5.1
1.7-3.1
1.5-2.5

ND(<0.04)

0.2-0.3%

1.1-1.4

0.8-1.2

0.4-0.6

0.8-0.9
2.7-3.1

0.1-0.2

0.1



During the post-cleanup monitoring period, maximum temperatures were in

the range of 25 to 28°C and there was frequent rainfall. In contrast, maximum

temperatures during the pre-cleanup monitoring period were frequently in

excess of 38°C and there was an absence of rainfall.

The results of the monitoring program show that the remedial cleanup

reduced airborne PCB at former hot spots on the landfill. Airborne PCB levels

at the downwind site boundaries remain approximately the same as observed

during the pre-cleanup monitoring.

CONCLUSIONS

The results of the monitoring program show that the interim remedial

cleanup reduced airborne PCB at former hot spots on the landfill. Airborne

PCB levels at the downwind site boundaries remain approximately the same as

observed during the pre-cleanup monitoring.

Modification of the high volume samplers by replacement of the

conventional motor with a by-pass type significantly improved the reliability

and durability of this unit.
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