Experience Is the salution

/1

} e Y / c -
/JC f\ ’\r\d ni e /J a “'h) I ‘f;’/{‘ f J,ﬁ f \,/ %[/[ v ‘:.s/\' ! :‘}
. (Q A 2 -z : %}fﬂ S ;\(_ - Lt R \:__: % AA/ ﬂ\( ya7, ///,t/‘ O

et

'POLYCHLORINATED .
BIPHENYL (PCB) SAMPLING

September 1997

Prepared for:
SUNY New Paltz

75 South Manheim Blvd., Suite 9
New Paltz, New York 12561

Prepared by:
Adirondack Environmental Services, Inc.

260 Broadway, Suite 201
Saratoga Springs, NY 12866

Adirondack Project No. 970815EA



TABLE OF CONTENTS

EXECUTIVE SUMMARY

1.0 INTRODUCTION

2,0 SAMPLING STRATEGY AND METHODOLOGY
2.1  SAMPLING STRATEGY

2.2  SAMPLING AND ANALYTICAL METHODOLOGY

2.2.1 Wipe Sampling
2.2.2  Air Sampling

3.0 RESULTS AND OBSERVATIONS

3.1 RESULTS

3.1.1 PCB Wipe Sampling
3.1.2 PCB Air Sampling

3.2 OBSERVATIONS
4.0 DISCUSSION AND CONCLUSION

APPENDICES

APPENDIX A SUNY NEW PALTZ AIR AND WIPE SAMPLING STRATEGY

APPENDIX B WIPE AND AIR SAMPLE LOCATIONS

APPENDIX C WIPE SAMPLING LABORATORY REPORT AND CHAIN OF
CUSTODY DOCUMENTATION :

APPENDIX D AIR SAMPLING LABORATORY REPORT AND CHAIN OF
CUSTODY DOCUMENTATION

APPENDIX E - WIPE SAMPLING FIELD DATA SHEETS

APPENDIX F AIR SAMPLING FIELD DATA SHEETS



EXECUTIVE SUMMARY

On August 18 and 19, 1997, Adirondack Environmental Services, Inc.
(Adirondack) performed Polychlorinated Biphenyl (PCB) area air and wipe
sampling in the Residence Halls located on the State University of New York
(SUNY) New Paltz Campus. All monitoring and analysis activities were
performed in accordance with the SUNY New Paltz Polychlorinated Biphenyl Air
and Wipe Sampling Strategy, dated August 1997. The purpose of the sampling
was to ensure that the four residence halls located on the campus were free of

PCB contamination within a statistical confidence limit of 95%.

A total of 29 wipe samples and three field blanks and 30 air samples and three
blanks were collected in randomly selected rooms in the four residence halls.
Both the wipe sample locations and the area air sample locations were selected
with a random number table. Samples were collected, labeled and placed on ice
and delivered to the laboratory. Wipe samples were analyzed by the EPA 8080
method and the air samples were analyzed by the New York State Department of
Health (NYDOH) method DOH 311-1.

The analysis of the 32 wipe samples collected indicated all results to be less than
the detection limit of the analysis <(.1 ug/100cm? (<1ug per 900 cm?). The
analysis of the 33 air samples collected indicated results to be less than the
detectable lirﬁits of the analysis (<0.2 ug/m®) for all of the samples except one.
Field sample identification number A24 (laboratory identification number
970820EA12) indicated a concentration of 0. 3 ug/m? for Aroclor 1242 and 0.2
ug/m? for Aroclor 1254. This sample was obtained outside Gage Hall.

The results of the wipe and air sampling indicate that all sample results were
below Environmental Protection Agency, Occupational Safety and Health
Administration and National Institute for Occupational Safety and Health
published exposure limits for PCBs.
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1.0

INTRODUCTION

On August 18 and 19, 1997, Mr. Paul Watson, CIH, CET and Mr. John Frisone,
Industrial Hygiene Technician of Adirondack Environmental Services, Inc.
(Adirondack) performed Polychlorinated Biphenyl (PCB) area air and wipe
sampling in the four residence halls located on the State University of New York
(SUNY), New Paltz Campus. The sampling team was escorted by Mr. Peter
Betley of the SUNY New Paltz, Health and Safety Department. All monitoring
and analysis activities were performed in accordance with the SUNY New Paltz
Polychlorinated Biphenyl Air and Wipe Sampling Strategy, dated August 1997. A
copy of the sampling strategy is located in Appendix A. The purpose of the
sampling was to ensure that the four residence halls were free of PCB
contamination that may have resulted from a release that occurred on December
29, 1991, The PCB material may have entered the residence halls by way of open
windows, doors, and the ventilation systems. These residence halls were
subsequently cleaned after the release and this sampling was conducted to ensure
that the residence halls did not contain any residual material at a statistical

confldence limit of 95%.

The sampling strategy and methodology used to complete the sampling is
described in Section 2. The sample results and observations are presented in
Section 3 and discussed in Section 4. The SUNY New Paltz Air and Wipe
Sampling Strategy is included in Appendix A and the exact wipe and air sample
locations are identified in Appendix B. The remaining Appendices present the
laboratory results and field sampiing data sheets.
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SAMPLING STRATEGY AND METHODOLOGY

SAMPLING STRATEGY

The purpose of the exposure assessment was to obtain statistically representative -
wipe and air samples of the various residence hall rooms. A sampling strategy

was designed to meet this‘obj ective. The sampling strategy developed for the
facility is presented in Appendix A. This strategy served as a guide for the

quantitative monitoring performed in this assessment.

SAMPLING AND ANALYTICAL METHODOLOGY

Wipe Sampling

Wipe samples were obtained utilizing 900 cm?, disposable cardboard templates.
Sample technicians utilized latex gloves and laboratory prepared swabs. Wipe
sampling was performed by wiping a laboratory prepared filter paper over a 900
square centimeter area. The fitter paper was prepared with 10 milliliters {ml) of
reagent grade hexane. The pretreated wipes were replaced in the glass vials for
storage and transport to the laboratory. All of the samples collected were assigned
a sequential sample identifier and sample locations were plotted on site plans
supplied by SUNY New Paltz. Wipe sample locations were selected with a
random number table. Floor or desk top locations were selected in a similar
fashion. All floor samples were obtained in the center of the residence hall
rooms, except where otherwise noted on the field sample data sheets. All desk top
samples were obtained in the area defined as the student’s work area (that area
directly in front of where a student may sit at the desk). All wipe samples were
documented on a sampling record. This record included the location {(identified by
name and at least two measurements with a tape measure), date, room number,
building and samplers name. All samples were assigned a unique sequential
sample number. All samples were labeled, placed on ice and driven to the
laboratory for analysis. Samples were analyzed by the EPA 8080 method for the
following Aroclors; 1016, 1221, 1232, 1242, 1248, 1254 and 1260.
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Identification of any PCB concentrations above 500 micrograms was to be
confirmed by gas chromatography/mass spectrometry (GC/MS), however no
peaks were identified above this level. The selection of this method was

consistent with the methods previously utilized at SUNY New Paltz.

Air Sampling

Thirty -three air samples were collected using Mine Safety Appliances (MSA)
Flow-lite air sampling pumps. All air sampling pumps were calibrated before and
after sampling with a BIOS Dry Cal primary standard. All air samples were
obtained in the center of the residence hall rooms with the doors and windows
closed. All air samples were documented on an air sampling record. This record
included the exact run time, pre and post calibration information, sample location
and sampler’s name. All samples were assigned a unique sequential identification
number. Three (3) field blanks were submitted as per the sampling strategy.
Blanks were not identified to the analytical laboratgry and were assigned a

sequential sample number.

Samples were analyzed by the DOH 311-1 method Analysis targeted the
following Aroclors; 1016, 1221, 1232, 1242, 1248, 1254, and 1260. This method
was selected to be consistent with previous air monitoring performed at SUNY

New Paltz,

All air and wipe samples were submitted under chain of custody documentation to
Adirondack’s laboratory in Albany, New York for analysis. Wipe and air samples
were stored in separate ice chests for delivery to the laboratory. Adirondack is
accredited by the American Industrial Hygiene Association (ATHA), accreditation .
number 490. |

ADIRONDACK ENVIRONMENTAL SERVICES, INC. 2 SUNY NEW PALTZ\970815SEA\REPORT.DOC



3.0

3.1
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3.2

RESULTS AND OBSERVATIONS
RESULTS

PCB Wipe Sampling

The analysis of the 32 wipe sarmples collected indicated all results to be less than
the detection limit of the analysis, <0.1 ug/100cm? (<lug per 900 cm?). These
results can be compared to the Environmental Protection Agency’s clean up
criteria for a high contact residential/commercial areas of 10 ug/100 cm®. Wipe

sample locations are presented in Appendix B, Table 1.
PCRB Air Sampling

The analysis of the 33 air samples collected indicated results to be less than the
detectable limits of the analysis (<0.2 ug/m®) for all of the samples except one,
Field sample identification number A24 (laboratory identification number
970820EA12) indicated a concentration of 0.3 ug/m?® for Aroclor 1242 and 0.2
ug/m? for Aroclor 1254. This sample was obtained outside Gage Hall.

These results can be compared to the Occupational Safety and Health
Administration’s (OSHA) Permissible Exposure Limit (PEL) of 500 ug/m? for
Aroclor 1254 and 1000 ug/m?® for Aroclor 1242. These are the only two Aroclors
that OSHA has established PELs. The National Institute for Occupational Safety
and Health (NIOSH) Recommended Exposure Limit (REL) for all PCBs is 1
ug/m?®. Air sample locations are listed in Appendix B, Table 2.

OBSERVATIONS

Wipe sampling was conducted in unoccupied residence hall rooms. Where
possible, SUNY New Paltz identification tags were utilized to identify desk tops
that were sampled. However the identification tags were not always readily

visible on the furniture and therefore were not documented.

All air monitoring was conducted with the doors and windows closed. All rooms

ADIRONDACK ENVIRONMENTAL SERVICES, INC. 1 SUNY NEW PALTZ\97081SEA\REPORT.DOC



were unoccupied except for the following; Bliss Hall rooms 114, 223; Gage Hall
203, 325; Scudder Hall B3; and Capen Hall room 121. Students were not present

in the rooms during the air monitoring periods.

Sample number A31 (room 214, Bliss Hall) was voided due to an air sampling

pump failure. A31 was replaced with sample identifier A31A and was resampled.
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4.0

DISCUSSION AND CONCLUSION

Based upon the findings, all sample results were less than the detection limits of
the analysis except for one air sample, field number A24. This sample was
obtained outside Gage Hall. This sample indicated two Aroclors (1242 and 1254)

at the detection limit of the analysis.

It may be likely that the two Aroclors were components in the transformer oil
(this oil was identified as Aroclor 1260) from the release incident. Commercial
PCBs were generally mixtures of many different chlorinated biphenyls that were
manufacttired to meet specific requirements. These mixtures varied from batch to
batch. Another possible explanation of the results is that the source of the material
was from an off site release. PCBs can be present as solid or liquid aerosols and
as vapors and depending on the type of PCB they can remain airbome for up to
ten days. While dispensed in the air PCBs can travel fairly long distances.

The New York State Department of Health is currently conducting quarterly air
monitoring on campus. These results should be compared to previously obtained
results to determine if these Aroclors have been identified and are, as suspected,

transient in nature.

Adirondack recommends that SUNY New Paltz maintain this and all previous

sampling results for future reference.
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L.¢

INTRODUCTION

The following sampling plan has been developed to ensure that the four residence
halls located on the State University of New York (SUNY) New Paltz campus
are free of potential Polychlorinated Biphenyl (PCB) contamination. Area air
monitoring and wipe sampling on horizontal surfaces have been prescribed. The
number of air and wipe samples have been selected to provide a statistical
confidence limit of 95%. Sampling methodology, selection of sample locations,
and analytical methods are described in the text below.
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SAMPLING STRATEGY AND METHODOLOGY

The purpose of the air and wipe sampling plan is to devise a statistically
significant approach to the evaluation of approximately 422 residence hall rooms

for PCB contamination.

In order to develop this sampling plan a few assumptions have been made. The
first is that the four residence halls (approximately 422 rooms total, a room listing
appears in Appendix A) have the same risk of potential exposure and are therefore
defined as one homogeneous risk group. This assumption was based upon the
information provided from SUNY New Paltz that the PCB release that occurred
on December 29, 1991, may have emitted airborne PCBs. The PCB material may
have entered the residence halls by way of open windows, doors, and the

ventilation systems.

The second assumption is that PCB contamination is most likely present in the
form of dust contamination and that horizontal surfaces (floors and desk tops)

would be the most likely locations to detect any PCB material.

The final assumption that has been made is that the largest population that spends
the greatest amount of time in the residence halls is the students. The majority of
the students time spent would most likely bé in the residence hall rooms, therefore
sampling will concentrate on these areas and will exclude ‘hallways, kitchen and
common areas. Student contact with any potential PCB material would most
likely be on the working area of the desk (approximately center) and the open

areas of the floor (approximately center).

In determining that the four residence halls are free of PCB material, it will be
necessary to randomly select rooms to be sampled. The sample group must be of
sufficient size to ensure that the random sample will have a high probability to
contain at least one sample containing; PCB contamination if one exists. The
number of samples ( represented by n) to be collected from the homogenous risk

group is dependent on the number of areas in the risk group (represented by N),
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and the statistical confidence required (in this instance 95% confidence to collect

at least-one sample in the highest 10% of potential contamination). .

Sample size n can be determined from a complex formula or by using the Table 1,
Calculation of Sample Size for 2 Maximum Risk Subgroup from a Homogenous
Exposure Risk Group. Prior to using the table, the following variables must be

determined:

N = Size of the population with potential contamination (422 rooms in this case).
n = Size of the sample subgroup to be selected from the homogenous risk group.
o = Allowed probability of missing all of the areas in the top contamination group
(c=0.05 for the 95% confidence leveln). o

7 = Proportion of the group included as the high exﬁosures-dcsired high in the

exposure subgroup percentage (t=0.1 for the top 10% of all exposures).

From Table 1, the number of air and wipe samples for a population of 422 rooms,
with a 95% confidence and a top 10% desired high exposure subgroup yields 29

samples each.

Table 1 - Calculation of Sample Size for a Maximum Risk Subgroup From a
Homogeneous Exposure Risk Group

Size of partial Sample for Top 10% (1=0.1) and Confidence 0.95 («=0.05) (use n-N if N<11)

Size of Group, N Number of Required Samples, n

12 11
13-14 12
15-16 13
17-18 14
19-21 15
22-24 B 16
25-27 17
28-31 18
32-35 19
36-41 20
42-50 21

o 29
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2.1

2.1.1

2.1.2

2.2

SAMPLING STRATEGY

Wipe Samples

Wipe sample locations (29) have been selected by assigning sequential numbers

to each residence hall room starting with the number one (approximately 422
rooms, a room listing appears in Appendix A). Identified wipe sample locations
appear in Appendix D. Locations must be indicated on drawings supplied by
SUNY N;w Paltz. A random number table generator was utilized to select
twenty-nine wipe sample locations. Once the rooms have been identified, the
random number generator was utilized to determine whether a floor or desk top
surface will be wiped. This was accomplished by assigning a unique number to

the desk top location and one to the floor location. The random number table was
then used to select the sample location. The sample location (the floor or desk

top) must be documented on the SUNY New Paltz supplied site plan.

Samples will be obtained from the approximate center of the desk top or floor
surface. |

Air Samples

Area air sample locations were determined by assigning sequential number to
each residence hall room starting with the number one (approximately 422 rooms,
a room listing appears in Appendix A). Sample locations and sample numbers
must be identified on drawings supplied by SUNY New Paltz. A random number
table was utilized to select twenty-nine sample locations for the area air samples.
Samples will be obtained at approximately four to five feet above the floor in
order to represent a person’s breathing zone. Samples will be taken in the center
of the room with the doors and windows closed. One ambient outside air sample

will also be obtained for comparison purposes.

SAMPLING AND ANALYTICAL METHODOLOGY

ADIRONDACK ENVIRONMENTAL SERVICES, INC, 2-3  SUNY NEW PALTZ\970805EB\REPORT.DOC



2.2.1

2.2.2

Wipe Samples

Wipe sampling will be performed by wiping a laboratory prepared four inch
square gauze or glass wool wipe over a 900 square centimeter area. The filter
paper will be prepared with 10 milliliters of reagent grade hexane. The pretreated
wipes will be placed in a glass vial for storage and use. A pre cut 900 square
centimeter reusable stainless steel templates will be utilized. This template will be
supplied by SUNY New Paltz. The template will be decontaminated in-between
each samble by wiping the entire surface with hexane and disposable towels.
Disposable cardboard templates of the same size may also be used. These
templates must be discarded after each sample. The sample technician will wear
disposable gloves during the collection and handling of each sample to prevent
potential sample cross contamination and skin exposure. All wipe samples will be
documented on a sampling record. This record shall include at a minimum the
location (to be identified by name and at least two measurements with a tape
measure), date, room number, building and samplers name. All samples will be
assigned a unique sequential sample number. Ten percent field blanks (3) will be
submitted at the time of analysis. Blanks must not be identified to the analytical
laboratory and must be assigned a sequential sample number. Blanks will be
unopened laboratory prepared filters. Wipe samples will be obtained on horizontal

surfaces only (floors and desk tops).

The analytical method will be EPA Method 8080 utilizing gas chromatography
with an electron capture detector (GC/ECD). Identified PCB concentrations above
500 micrograms will be confirmed by gas chromatography/mass spectrometry
(GC/MS). The following Aroclors must be targeted and quantified; 1016, 1221,
1232, 1242, 1248, 1254, and 1260. A copy of the method is included in Appendix
B. The selection of this method is consistent with the methods previously utilized
at SUNY New Paltz.

Air Samples

The New York State Departnient of Health Method 311-1, Polychlorinated
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2.3

2.3.1

232

Biphenyls in Ambient Air, will be utilized as the air sampling and analytical
method. Samples will be obtained with an air sampling pump, flexible tubing and
appropriate media as outlined in the method. Sample time will be from four to
eight hours at one liter per minute. A copy of the method is included in Appendix
C. All samples will be pre and post calibrated with a National Institute of
Standards and Technology (NIST) traceable primary standard such as a Gillian
Gilabrator, Bios DRY CAL or equivalent. All air samples will be documented on
an air sampling record. This record shall include at a minimum the run time, pre
and post calibration information, sa:ﬁple location and samplers name. All
samples will be assigned a unique sequential sample number. Ten percent field
blanks (3) will be submitted at the time of analysis. Blanks must not be identified
to the analytical laboratory and must be assigned a sequential sample number.
Analysis must identify and quantify the following Aroclors; 1016, 1221, 1232,
1242, 1248, 1254, and 1260. This method was selected to be consistent with

previous air monitoring performed at SUNY New Paltz.

SAMPLING HANDLING

Wipe samples

Immediately after wipe sampling, return the sample to the glass vial. Label the
vial with an unique sample number and secure the sample for transport. Samples
will be shipped to the laboratory in an ice chest in order to maintain the samples at

4° Celsius.

All samples must be accompanied to the laboratory with a properly completed

chain of custody record.
All wipe samples must be shipped to the laboratory in a separate container from
any air samples.

Air Samples

The air sampling train will be disassembled after completion of sampling. The
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2.4

florisil tube will be capped immediately and labeled with a unique sample number
and will be placed in a clean zip lock bag. The bag will be labeled with the unique

sample number and secured for transport to the laboratory.

All samples must be accompanied to the laboratory with a properly completed
chain of custody record. Samples will be shipped to the laboratory in an ice chest

in order to maintain the samples at 4° Celsius

All air samples must be shipped to the laboratory in a separate container from any

wipe samples.

PRESENTATION OF RESULTS

All supporting sampling documentation including chain of custody records, air
sampling data forms, wipe samplin‘g forms, and laboratory analytical results will |
be presented in a written report. The format will be determined by SUNY New
Paltz. Wipe sample results will be compared to the Environmental Protection
Agency’s clean up criteria for a high contact residential/commercial area of 10
micrograms/100 square centimeters. Air sample results will be compared to the
outside sample, sample blanks, and to National Institute for Occupational Safety
and Health Administration airborne limits.
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3.0

REFERENCES
Environmental Protection Agency, 40 CFR Part 761, Polychlorinated Biphenyls
Spill Cleanup Policy: Final Rule

Environmental Protection Agency, Field Manual For Grid Sampling of PCB Spill
Sites to Verify Cleanup, EPA Document Number 560/5-86-017

Environmental Protection Agency, Verification of PCB Spill Cleanup By
Sampling and Analysis, EPA Document Number 560/5-86-026

National Institute for Occupational Safety and Health, Occupational Sampling
Strategy Manual, DHEW Document Number 77-173
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AUG-@5-1997 12:51 FROM SUNY MEW PALTZ PHYS PLANT TO 95185883534 P.8a1

® SCUDDER HALL, BUILDING #20
DBasement 120 311
B1 122 313
B2 124 ' 315
B3 316
B4 Second Floor 317
BS 203 319
B6 - 205 321
B7 - 207 323
Bs 208 324
B9 209 325
B10 211 327
Bi1l 213 329,
B12 215 301
B13 | 216 303
B4 217 305
B15 219 307
B16 221 310
B17 Overflow 223 312
. 224 314
First Floor 225 318
‘ 103 227 320
105 229 322
107 201 326
108 202 328
109 204 330
Director's Apartment 206 : 331
113 210
115 212
116 214
117 218
119 220
121 222
123 226
101 228
102 230
104 231 ;
106 |
110 Third Floor J
111 302
Gucst Room 304 i
112 306 ;
. 114 308 1

118 309



AUG-85-1997 12:50

Capen Hall, Building #9

B4
BS5
B6
B7
B3
B9
B1Q
B11
B12
R13
Bi4
B15

103
105
107
108
RIYs Apartment
113
115
116
117
119
121
123
101HC
102HC
104HC
110
118HC
120HC
122HC
124HC

Secon Y
203
205
207
- 208
209

FROM SUNY NEW PALTZ PHYS PLANT

211
213
215
216
217
219
221
223
224
225
227
229
201
202
204
206
210
212
214
218
220
222
226
228
230
231

Third Floor
302
304
306
308
309
311
313
315
316
317
319
321
323
324
325

T0

327
329
301
303
305
307
316

312 -

314

318
320
322
326
328,
330
331

95185889534

F.@2



AUG-B5-1997 12:51

GAGE HALL, BUILDING

Basement Hast
Bl
B2
83
B4
BS
B6
B7
B8
B9
BIQ

ent_ W
Bl1
B12
Bl13
Bl4
B15
B16
B17
Bi8
B19
B20
BR21

First ¥loor East
101

103

105

107

108

108 Overflow
109

110

111

112

113

114

100 Overflow
102

104

106

RD’s Apartment

FROM  SUNY NEW PALTZ PHYS PLANT

First Floor West

i15
117
11y
121
127
129
131

133 Qverflow

116
118
120
122
123
124

124 Overflow

125

126
128

130
132

Second Floor East

202
204
206
208
209
210
211
212
213
215

217

219
223
224
201
203
205
207
214
216

T0

218
220
221
222

227

229
231
233
235
237
243
245
247
245
225
226
228
230
232
234
236
238
239
240
241
242
244.
246.
248

Third

895185883534

r East

302
304
306
308
309
310
311
312
13
315

#21

P.a2
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® v

319
323
324
301
303
305
307
314
316
318
320
321
322

Third Floor West
327

329

331

333

335

. 337
Q®
345
347
349
325
326
328
330
332
334
336
338
339
340
341
342
344
346
348




AUG-E5-1997 12:52 FROM  SUNY NEW PALTZ PHYS PLANT TO 951858458534 P.@4

® BLISS HALL, BUILDING #22

BASEMENT
B0OO Overflow 116 Thiprd Floor
B1 Overflow 117 301
B2 Overflow 119 303
B3 ’ 121 | 305
R4 123 307
B6 ~ Second Floor 312
B7 : 201 14
B8 202 318
B9 204 320
B10 ' 206 322
Bi1l ‘ 210 326
B13 212 328
Bl4 214 330
B15 218 331
B16 220 302
B17 Overflow 222 304

. 226 306
FIRST FLOOR 228 308

: 101 230 309:

102 | 231 311
104 203 313
106 205 315
110 207 316
111 208 317
Guest Room 209 319
112 Overflow 211 321
112 213 : 323
114 215 324
118 216 325
120 217 ‘ 327
122 219 329
124 221
105 224
107 225
108 227
109 229

Director’'s Apartment ;

113 |
. 115



" METHOD 80B0A

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS
BY GAS CHROMATOGRAPHY

1.0 SCOPE AND APPLICATION

1.1 Method 8080 is used to determine the concentration of various
organochlorine pesticides and polychlorinated biphenyls (PCBs). The following
compounds can be determined by this method:

Compound Name . CAS No."
Aldrin 309-00-2
a-BHC 319-84-6
8-BHC 319-85-7
§-BHC ' 319-86-8
v-BHC {Lindane) - 58-89-9
Chlordane (technical) 12789-03-6
4,47-DDD 72-54-8
4,4’ -DDE 72-55-9
4,4’-007 50-29-3
Dieldrin 60-57-1
Endosulfan I ’ 959-98-8
Endosulfan II 33212-65-9
Endosulfan sulfate - 1031-07-8
Endrin 72-20-8
Endrin aldehyde - 7421-93-4
Heptachlor 76-44-8
Heptachlor epoxide 1024-57-3
4,4’ -Methoxychlar 72-43-5
Toxaphene 8001-35-2
Aroclor-1016 , 12674-11-2
Aroclor-1221 _ 1104-28-2
* Aroclor-1232 11141-16-5
Aroclor-1242 53469-21-9
Aroclor-1248 12672-29-6
Aroclor-1254 11097-69-1
Aroclor-1260 11096-82-5

a Chemical Abstract Services Registry Number,

1.2  Table 1 lists the method detection limit for each compound in
organic-free reagent water. Table 2 lists the estimated quantitation limit (EQL}
for other matrices.
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2.0 SUMMARY OF METHOD

2.1 Method 8080 provides gas chromatographic conditions for the detection
of ppb concentrations of certain organochlorine pesticides and PCBs. Prior to
the use of this method, appropriate sample extraction techniques must be used.
Both neat and diluted organic liquids (Method 3580, Waste Dilution) may be
analyzed by direct injection. A 2 to S ul sample is injected into a gas
chromatograph (GC) using the solvent flush technique, and compounds in the GC
effluent are detected by an electron capture detector (ECD) or an electrolytic
conductivity detector (HECD).

2.2 The sensitivity of Method 8080 usually depends on the conceniration
of interferences rather than on instrumental Timitations. If interferences
prevent detection of the analytes, Method 8080 may also be performed on samples
that have undergone cleanup. Method 3620, Fiorisil Column Cleanup, by itself or
followed by Method 3660, Sulfur Cleanup, may be used to eliminate interferences
in the analysis.

3.C  INTERFERENCES
3.1 Refer to Methods 3500, 3600, and 8000.

3.2 Interferences by phthalate esters can pose a major problem in
pesticide determinations when using the electron capture detector. These
compounds generally appear in the chromatogram as large late-eluting peaks,
especially in the 15% and 50% fractions from the Florisil cleanup. Common
flexible plastics contain varying amounts of phthalates. These phthalates are
easily extracted or leached from such materials during laboratory operations.
Cross contamination of clean glassware routinely occurs when plastics are handled
during extraction steps, especially when solvent-wetted surfaces are handled.
Interferences from phthalates can best be minimized by avoiding contact with any
plastic materials. Exhaustive cleanup of reagents and glassware may be required
to eliminate background phthalate contamination. The contamination from
phthalate esters can be completely eliminated with a microcoulometric or
electrolytic conductivity detector.

4.0 APPARATUS AND MATERIALS
4.1 Gas chromatograph

4.1.1 Gas Chromatograph: Analytical system complete with gas
chromatograph suitable for on-column injections and all required
accessories, including detectors, column supplies, recorder, gases, and
syringes. A data system for measuring peak heights and/or peak areas is
recommended.

4,1.2 Columns

4.1.2.1 Column 1: Supelcoport (100/120 mesh) coated with
1.5% SP-2250/1.95% SP-2401 packed in a 1.8 m x 4 mm ID glass column
or equivalent.
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4.1.2.2 Column 2: Supelcoport (100/120 mesh) coated with
3% OV-1 in a 1.8 m x 4 mm ID glass column or equivalent.

4.1.3 Detectors: Electron capture (ECD) or electrolytic
conductivity detector (HECD).

4.2 Kuderna-Danish (K-D) apparatus:

4.2.1 Concentrator tube: 10 mL, graduated (Kontes K-570050-1025 or
equivalent). A ground-glass stopper is used to prevent evaporation of
extracts.

4.2.2 Evaporation flask: 500 mL (Kontes K-570001-500 or
equivalent). .- Attach to concentrator tube with springs, clamps, or
equivalent.

4.2.3 Snyder column: Three ball macro (Kontes K-503000-0121 or
equivalent).

4.2.4 Snyder column: Two ball micro (Kontes K-569001-0219 or
equivalent). ‘

4.2.5 Springs - 1/2 inch (Kontes K-662750 or equivalent).

4.3 Boiling chips: Solvent extracted, approximately 10/40 mesh (silicon
carbide or eguivalent).

4.4 Water bath: Heated, with concentric ring cover, capable of
temperature control (#5°C). The bath should be used in a hood.

4.5 Volumetric flasks, Class A: sizes as appropriate with ground-glass
stoppers.

4.6 Microsyringe: 10 ul.
4.7 Syringe: 5 mL.

4.8 Vials: Glass, 2, 10, and 20 mL capacity with Teflon-lined screw caps
or crimp tops.

4.9 Balances: Analytical, 0.0001 g and Top loading, 0.01 g.

5.0  REAGENTS

5.1 Reagent grade chemicals shall be used in all tests. Unless otherwise
indicated, it is intended that all reagents shall conform to the specifications
of the Committee on Analytical Reagents of the American Chemical Society, where
such specifications are available. Other grades may be used, provided it is first
ascertained that the reagent is of sufficiently high purity to permit its use
without lessening the accuracy of the determination.
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5.2 Organic-free reagent water - All references to water in this method
refer ta organic-free reagent water, as defined in Chapter One.

5.3 So]vénts

5.3.1 Hexane, C4H,, - Pesticide quality or equivalent.

5.3.2 Acetone, CH,COCH; - Pesticide quality or equivalent.

5.3.3 Toluene, C4HsCH, - Pesticide quality or equivalent.

5.3.4 Isooctane, (CH,),CCH,CH(CH,), - Pesticide quality or equivalent.
5.4 Stock standard soluti;ns:

5.4.1 Prepare stock standard solutions at a concentration of
1000 mg/L by dissclving 0.0100 g of assayed reference material in
isooctane and diluting to volume in a 10 mL volumetric flask. A small
volume of toluene may be necessary to put some pesticides in solution.
Larger volumes can be used at the convenience of the analyst. When
compound purity is assayed to be 96% or greater, the weight can be used
without correction to calculate the concentration of the stock standard.
Commercially prepared stock standards can be used at any concentration if
they are certified by the manufacturer or by an independent source.

5.4.2 Transfer the stock standard sclutions into vials with Teflon-
lined screw caps or crimp tops. Store at 4°C and protect from light.
Stock standards should be checked frequently for signs of degradation or
evaporation, especially just prior to preparing calibration standards from
them.

5.4.3 Stock standard solutions must be replaced after one year, or
sooner if comparison with check standards indicates a problem.

5.5 Calibration standards: Calibration standards at a minimum of five
concentrations for each parameter of interesti are prepared through dilution of
the stock standards with isococtane. One of the concentrations should be at a
concentration near, but above, the method detection limit. The remaining
concentrations should correspond to the expected range of concentrations found
in real samples or should define the working range of the GC. Calibration
solutions must be replaced after six months, or sooner, if comparison with check
standards indicates a problem.

5.6 Internal standards (if internpal standard calibration is used): To
use this approach, the analyst must select one or more internal standards that
are similar in analytical behavior to the compounds of interest. The analyst
must further demonstrate that the measurement of the internal standard is not
affected by method or matrix interferences. Because of these limitations, no
internal standard can be suggested that is appiicable to all samples.

5.6.1 Prepare calibration standards at a minimun of five
concentrations for each analyte of interest as described in Sec. 5.5.
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5.6.2 To each calibration standard, add a known constant amount of
ane or more internal standards, and dilute to volume with iscoctane.

5.6.3 Analyze each calibration standard according to Sec. 7.0.

5.7 Surrogate standards: The analyst should monitor the perfaormance of
the extraction, cleanup (when used), and analytical system and the effectiveness
of the method in dealing with each sample matrix by spiking each sample,
standard, and organic-free reagent water blank with pesticide surrogates.
Because GC/ECD data are much more subject to interference than GC/MS, a secondary
surrogate is to be used when sample interference is apparent. Two surrogate
standards (tetrachloro-m-xylene (TCMX) and decachlorobiphenyl) are added to each
sample; however, only one need be calculated for recovery. Proceed with
corrective action when both surrogates are out of Timits for a sample (Sec. 8.3).
Method 3500 indicates the proper procedure for preparing these surrogates.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANOLING

6.1 See the introductory material to this chapter, Qrganic Analytes, Sec.
4.1. Extracts must be stored under refrigeration and analyzed within 40 days of
extraction. .

7.0 PROCEDURE
7.1 Extraction:

7.1.1 Refer to Chapter Two for guidance on choosing the appropriate
extraction procedure. In general, water samples are extracted at a
neutral, or as is, pH with methylene chloride, using either Method 3510 or
3520. Solid samples are extracted using Method 3540, 3541, or 3530.

7.1.2 Prior to gas chromatographic analysis, the extractian solvent
must be exchanged to hexane. The exchange is performed during the K-D
procedures listed in all of the extraction methods. The exchange is
performed as follows.

7.1.2.1 Following K-D of the methylene chloride extract to
1 mL using the macro-Snyder column, allow the apparatus to cool and
drain for at least 10 min.

7.1.2.2 Increase the temperature of the hot water bath to
about 90°C. Momentarily remove the Snyder column, add 50 ml of
hexane, a new boiling chip, and reattach the macro-Snyder column.
Concentrate the extract using 1 mL of hexane to prewet the Snyder
column. Place the K-D apparatus on the water bath so that the
concentrator tube is partially immersed in the hot water. Adjust
the vertical position of the apparatus and the water temperature, as
required, to complete concentration in 5-10 min. At the proper rate
of distillation the balls of the column will actively chatter, but
the chambers will not flood. When the apparent volume of liquid
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reaches 1 mL, remove the K-D apparatus and allow it to drain and
cool for at least 10 min.

7.1.2.3 Remove the Snyder calumn and rinse the flask and
its lower joint into the concentrator tube with 1-2 mL of hexane.
A 5 mL syringe is recommended for this operation. Adjust the
extract volume to 10.0 mL. Stopper the concentrator tube and store
refrigerated at 4°C, if further processing will not be performed
immediately. If the extract will be stored longer than two days, it
should be transferred to a vial with a Teflon-lined screw cap or
crimp top. Proceed with gas chromatographic analysis if further
cleanup is not required.

7.2 Gas chromatography conditions (Recommended):
7.2.1 Column 1:

Carrier gas (5% methane/95% argon) flow rate: 60 mL/min
Column temperature: 200°C isothermal

When analyzing for the low 1no]ecu1ar'rweight PCBs (PCB 1221-pPCB
1248), it is advisable to set the oven temperature to 160°C.

7.2.2 Column 2:

Carrier gas (5% methane/95% argon) flow rate: 60 mlL/min
Column temperature: 200°C isothermal

When analyzing for the low molecular weight PCBs (PCB 1221-PCB
1248), it is advisable to set the oven temperature to 140°C.

7.2.3 When analyzing for most or all of the analytes in this method,
adjust the oven temperature and column gas flow to provide sufficient
resolution for accurate quantitation of the analytes. This will normally
result in a retention time of 10 to 12 minutes for 4,4’-D0T, depending on
the packed column used. '

7.3 Calibration: Refer to Method 8000 for proper calibration techniques.
Use Table 1 and especially Table 2 for guidance on selecting the lowest point on
the calibration curve.

7.3.1 The procedure for internal or external calibration may be
used. Refer to Method 8000 for a description of each of these procedures.

7.3.2 Because of the Tlow concentration of pesticide standards
injected on a GC/ECD, column adsorption may be a problem when the GC has
not been used for a day. Therefore, the GC column should be primed or
deactivated by injecting a PCB or pesticide standard mixture approximately
20 times more concentrated than the mid-concentration standard. Inject
this prior to beginning initial or daily calibration.
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7.4 Gas chfomatographic analysis:

7.4.1 Refer to Method 8000. If the internal standard calibration
technique is used, add 10 ul of internal standard to the sample prior to
injection.

7.4.2 Method 8000 provides instructions on the analysis sequence,
appropriate dilutions, establishing daily retention time windows, and
identification criteria. Include a mid-concentration standard after each
group of 10 samples in the analysis sequence.

NOTE: A 72 hour sequence is not required with this method.

7.4.3 Examples of GC/ECD chromatograms for various pesticides and
PCBs are shown in Figures 1 through 5.

7.4.4 Prime the column as per Sec. 7.3.2.

7.4.5 DOT and endrin are easily degraded in the injection port if
the injection port or front of the column is dirty. This is the result of
buildup of high boiling residue from sample injection. Check for
degradation problems by injecting a mid-concentration standard containing
only 4,4’ -DDT and endrin. Look for the degradation products of 4,4’-DDT
- (4,4'-DDE and 4,4’-DDD) and endrin (endrin ketone and endrin aldehyde).
If degradation of either DDT or endrin exceeds 20%, take corrective action
before proceeding with calibration, by following the GC system maintenance
outlined in of Method 8000. Calculate percent breakdown as follows:

Total DOT degradation peak area {DOE + DDD)
% breakdown - = x 100
for 4,4'-DD7 Total DDT peak area (DDT + DDE + DOD)

Total endrin degradation peak area

(endrin aldehyde + endrin ketone}
% breakdown a ‘ x 100
for Endrin Total endrin peak area (endrin +

endrin aldehyde + endrin ketone)

7.4.6 Record the sample volume injected and the resulting peak sizes
(in area units or peak heights).

7.4.7 Using either the internal or external calibration procedure
(Method 8000), determine the identity and quantity of each component peak
in the sample chromatogram which corresponds to the compounds used for
calibration purposes.

7.4.8 If peak detection and identification are prevented due to
interferences, the hexane extract may need to undergo cleanup using Method
3620. The resultant extract{s) may be analyzed by GC directly or may
undergo further cleanup to remove sulfur using Method 3660.
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7.5 Cleanup:

7.5.1 Proceed with Method 3620, followed by, if necessary, Method
3660, using the 10 mL hexane extracts obtained from Sec. 7.1.2.3.

7.5.2 following cleanup, the extracts should be analyzed by GC, as
described in the previous sections and in Method 8000.

~7.5.3 If only PCBs are to be measured in a sample, the sulfuric
acid/permanganate cleanup (Method 3665), followed by Silica Cleanup
(Method 3630) or Florisil Cleanup (Method 3620), is recommended.

7.6 Calculations (excerpted from U.S. FDA, PAM):

7.6.1 Calculation of Certain Residues: Residues which are mixtures
of two or more components present problems in measurement. When they are
found together, e.g., toxaphene and DDT, the problem of quantitation
becomes even more difficult. In the follawing sections suggestions are
offered for handling toxaphene, chlordane, PCB, DDT, and BHC. A 10%
DC-200 stationary phase column was used to obtain the chromatograms in
Figures 6-9. :

7.6.2 Toxaphene: Quantitative calculation of toxaphene or Strobane
is difficult, but reasonable accuracy can be obtained. To calculate
toxaphene on GC/ECD: (a) adjust sample size so that toxaphene major peaks
are 10-30% full-scale deflection (FSD); (b} inject a toxaphene standard
that is estimated to be within x10 ng of the sample; {c) construct the
baseline of standard toxaphene between its extremities; and (d) construct
the baseline under the sample, using the distances of the peak troughs to
baseline on the standard as a guide (Figures 7, 8, and 9}. This procedure
is made difficult by the fact that the relative heights and widths of the
peaks in the sample will probably not be identical te the standard. A
toxaphene standard that has been passed through a Florisil column will
show a shgrter retention time for peak X and an enlargement of peak Y.

7.6.3 Toxaphene and DOT: If DOT is present, it will superimpose
itself on toxaphene peak V. To determine the approximate baseline of the
DDT, draw a line connecting the trough of peaks U and V with the trough of
peaks W and X and construct another line parallel to this line which will
just cut the top of peak W (Figure 61). This procedure was tested with
ratios of standard toxaphene-DDT mixtures from 1:10 to 2:1 and the results
of added and calculated DDT and toxaphene by the "parallel lines" method
of baseline construction were. within 10% of the actual values in all
cases,

7.6.3.1 A series of toxaphene vresidues have been
calculated using total peak area for comparison to the standard and
also using area of the last four peaks only in both sample and
standard. The agreement between the results obtained by the two
methods justifies the use of the latter method for calculating
toxaphene in a sample where the early eluting portion of the
toxaphene chromatogram is interfered with by other substances.
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7.6.3.2 The baseline for methoxychlor superimposed on
toxaphene (Figure 8b) was constructed by overiaying the samples on
a toxaphene standard of approximately the same concentration (Figure
8a) and viewing the charts against a lighted background.

7.6.4 Chlordane is a technical mixture of at least 11 major
components and 30 or more minor ones. Gas chromatography-mass
spectromeiry and nuclear magnetic resonance analytical techniques have
been applied to the elucidation of the chemical structures of the many
chlordane constituents. Figure 9a is a chromatogram of standard chlor-
dane. Peaks E and F are responses to trans- and cis-chlordane, respec-
tively. These are the two major compenents of technical chlordane, but
the exact percentage of each in the technical material is not completely
defined and is not consistent from batch to batch. Other labelled peaks
in Figure 9a are thought to represent: A, monochlorinated adduct of
pentachlorocyclopentadiene with - cyclopentadiene; B, coelution of
heptachlor and a-chlordene; C, coelution of 8-chlordene and y-chlordene;
D, a chlordane analog; G, coelution of cis-nonachlor and "Compound K," a
chlordane isomer. The right "shoulder" of peak F is caused by trans-
nonachlor. :

7.6.4.1 The G pattern of a chlordane residue may differ
considerably from that of the technical standard. Depending on the
sample substrate and its history, residues of chiordane can consist
of almest any combination of constituents from the technical
chlordane, plant and/or animal metabolites, and products of
degradation caused by exposure to environmental factors such as
water and sunlight. Only limited information is available an which
residue GC patterns are likely to occur in which samples types, and
even this information may not be applicable to a situation where the
route of exposure is unusual. For example, fish exposed to a recent
spill of technical chlordane will contain a residue drastically
different from a fish whose chlordane residue was accumulated by
ingestion of smaller fish or of vegetation, which in turn had
accumulated residues because chiordane was in the water from
agricultural runoff.

7.6.4.2 Because of this inability to predict a chlordane
residue GC pattern, it is not possible to prescribe a single method
for the quantitation of chlordane residues. The analyst must judge
whether or not the residue’s GC pattern is sufficiently similar to
that of a technical chlordane reference material to use the latter
as a reference standard for quantitation.

7.6.4.3 When the chlordane residue does not resemble
technical chlordane, but instead consists primarily of individual,
identifiable peaks, quantitate each peak separately against the
appropriate reference materials and report the individual residues.
(Reference materials are available for at least 11 chlordane
constituents, metabolites or degradation products which may occur in
the residue.)
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7.6.4.4 When the GC pattern of the residue resembles that
of technical chlordane, quantitate chlordane residues by comparing
the total area of the chlordane chromatogram from peaks A through F
(Figure 9a) in the sample versus the same part of the standard
chromatogram. Peak G may be obscured in a sample by the presence of
other pesticides. [f G is not obscured, include it in the
measurement for both standard and sample. If the heptachler epoxide
peak is relatively small, include it as part of the total chlordane
area for calculation of the residue. If heptachlor and/or
heptachlor epoxide are much out of proportion as in Figure 6j,
calculate these separately and subtract their areas from total area
to give a corrected chlordane area. (Note that octachlor epoxide,
a metabolite of chlordane, can easily be mistaken for heptachlor
epoxide on a nonpolar GC column.)

7.6.4.5 To measure the total area of the chlordane
chromatogram, proceed as in Sec. 7.6.2 on toxaphene. Inject an
amount of technical chlordane standard which will produce a
chromatogram in which peaks E and F are approximately the same size
as those in the sample chromatograms. Construct the baseline
beneath the standard from the beginning of peak A to the end of peak
F as shown in Figure 9a. Use the distance from the trough between
peaks E and F to the baseline in the chromatogram of the standard to
construct the baseline in the chromatogram of the sample. Figure 9b
shows how the presence of toxaphene causes the baseline under
chlordane to take an upward angle. When the size of peaks E and F
in standard and sample chromatograms are the same, the distance from
the trough of the peaks to the baselines should be the same.
Measug?ment of chlordane area should be done by total peak area if
possible.

MOTE: A comparison has been made of the total peak area
integration method and the addition of peak heights
method for several samples containing chlordane. The
peak heights A, B, C, D, E, and F were measured in
millimeters from peak maximum of each to the baseline
constructed under the total chlordane area and were then
added together. These results obtained by the two
techniques are too c¢lose to ignore this method of "peak
height addition™ as a means of calculating chlordane.
The technique has inherent difficulties because not all
the peaks are symmetrical and not all are present in the
same ratio in standard and in sample. This method does
offer a means of calculating results if no means of
measuring total area is practical.

7.6.5 Polychlorinated biphenyls (PCBs): Quantitation of residues of

PCB involves problems similar to those encountered in the quantitation of
toxaphene, Strobane, and chiordane. In each case, the chemical is made up
of numerous compounds. So the chromatograms are multi-peak. Alsc in each
case, the chromatogram of the residue may not match that of the standard.

7.6.5.1 Mixtures of PCBs of various chlorine contents were
sald for many years in the U.S. by the Monsanto Co. under the
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tradename Aroclor (1200 series and 1016). Though these Aroclors are
no longer marketed, the PCBs remain in the environment and are
sometimes found as residues in foods, especially fish. -

7.6.5.2 PCB residues are quantitated by comparison to one
or more of the Aroclor materials, depending on the chromatographic
pattern of the residue. A choice must be made as to which Aroclor
or mixture of Aroclors will produce a chromatogram most similar to
that of the residue. This may also involve a judgment about what
proportion of the different Aroclors to combine to produce the
appropriate reference material.

7.6.5.3 Quantitate PCB residues by comparing total area or
height. of residue peaks to total area of height of peaks from
appropriate Aroclor(s) reference materials. Measure total area or
height response from common baseline under all peaks. Use only
those peaks from the sample that can be attributed to
chlorobiphenyls. These peaks must also be present in the
chromatogram of the reference materials. Mixtures of Aroclors may
befrequired to provide the best match of GC patterns of sample and
reference. . :

7.6.6 DDT: BDDT found in samples often consists of both o,p’- and
p,p’-00T. Residues of DDE and ODDD are also frequently present. Each
isomer of DDT and its metabolites should be quantitated using the pure
standard of that compound and reported as such.

7.6.7 Hexachlorocyclohexane (BHC, from the former name, benzene
hexachloride): Technical grade BHC is a cream-colored amorphous solid
with 2 very characteristic musty odor; it consists of a mixture of six
chemically distinct isomers and one or more heptachloro-cyclohexanes and
octachloro-cyclohexanes. ’

7.6.7.1 Commercial BHC preparations may show a wide
variance in the percentage of individual isomers present. The
elimination rate of the isomers fed to rats was 3 weeks for the «-,
v-, and §-isomers and 14 weeks for the g-isomer. Thus it may be
possible to have any combination of the various isomers in different
food commodities. BHC found in dairy products usually has a large
percentage of g-isomer.

7.6.7.2 Individual isomers {(a, 8, vy, and &) were injected
into gas chromatographs equipped with flame ionization,
microcoulometric, and electron capture detectors. Response for the
four isomers is very nearly the same whether flame ionization or
microcoulometric GLC is used. The a-, vy-, and §-isomers show equal
electron affinity. B-BHC shows a much weaker electron affinity
compared to the other isomers.

7.6.7.3 Quantitate each isomer (e, B, ¥, and &)
separately against a standard of the respective pure isomer, using
a GC column which separates all the isomers from one -another.
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8.0  QUALITY CONTROL

. : 8.1 Refer to Chapter One for specific quality control procedures,
Quality control to validate sample extraction is covered in Method 3500 and in
the extraction method utilized. If extract cleanup was performed, follow the QC
in Method 3600 and in the specific cleanup method.

8.2 Quality control required to evaluate the GC system operation i
in Method 8000. y peration is found

8.2.1 The quality control check sample concentrate (Method 8000)
- should contain each single-component parameter of interest at the
following concentrations in acetone or other water miscible solvent:
4,4'-DOD, 10 mg/L; 4,4'-00T, 10 mg/L; endosulfan II, 10 mg/L; endosulfan
sulfate, 10 mg/L; endrin, 10 mg/L; and any other single-component
pesticide, 2 mg/L. If this method is only to be used to analyze for PCBs,
chlordane, or toxaphene, the QC check sample concentrate should contain
the most representative multi-component parameter at a concentration of 50
mg/L in acetone,.

8.2.2 Table 3 indicates the {QC acceptance criteria for this method.
Table 4 gives method accuracy and precision as functions of concentration
for the analytes of interest. The contents of both Tables should be used
to evaluate a laboratory’s ability to perform and generate acceptable data
by this method.

8.3 Calculate surrogate standard recovery on all samples, blanks, and
spikes. Determine if the recovery is within limits (1imits established by
.‘ performing QC procedures outlined in Method 8000)}. -

8.3.1 If recovery is not within limits, the follewing is required.

. Check to be sure there are no errors in calculations,
surrogate solutions and internal standards. Also, check
instrument performance.

. Recalculate the data and/or reanalyze the extract if any
of the above cheéecks reveal a problem.

P Reextréct and reanalyze the sample if none of the abave
are a problem or flag the data as “estimated
concentration”.

8.4 GC/MS confirmation: Any compounds confirmed by two columns may also
be confirmed by GC/MS if the concentration is sufficient for detection by GC/MS
as determined by the laboratory generated detection Timits.

8.4.1 The GC/MS would normally require a minimum concentration of 10
ng/ul. in the final extract, for each single-component compound.

8.4.2 The pesticide extract and associated blank should be analyzed
by GC/MS as per Sec. 7.0 of Method 8270.
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8.4.3 The confirmation may be from the GC/MS analysis of the
base/neutral-acid extractables extracts (sample and blank). However, if
the compounds are not detected in the base/neutral-acid extract even
though the concentration is high enough, a GC/MS analysis of the pesticide
extract shouid be performed.

8.4.4 A reference standard of the compound must also be analyzed by
GC/MS. The concentration of the reference standard must be at a level
that would demonstrate the ability to confirm the pesticides/PCBs
identified by GC/ECO. '

9.0 METHOD PERFORMANCE

9.1 The method was tested by 20 laboratories using organic-free reagent
water, drinking water, surface water, and three industrial wastewaters spiked at
six concentrations. Concentrations used in the study ranged from 0.5 to 30 ug/L
for single-component pesticides and from 8.5 to 400 ug/L for multi-component
parameters. Single operator precision, overall precision, and method accuracy
were found to be directly related to the concentration of the parameter and
essentially independent of the sample matrix. Linear equations to describe these
relationships for an electron capture detector are presented in Table 4.

9.2 The accuracy and precision obtained will be determined by the sample
matrix, sample-preparation technique, optional cleanup techniques, and
calibration procedures used.
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TABLE 1.

GAS CHROMATOGRAPHY OF PESTICIDES AND PCBs*

Retentign time (min) Method
Detection

Analyte Col. Col. 2 limit (ug/L)
Aldrin 2.40 4.10 0.004
a-BHC 1.35 1.82 0.003
8-BHC 1.90 1.97 0.006
§-BHC : 2.15 2.20 0.009
v-BHC (Lindane) 1.70 2.13 0.004
Chlordane (technical) e e 0.014
4,4’ -DDD 7.83 g.08 0.011
4,4’ -DDE 5.13 7.15 0.004
4.4’ -D07 9.40 11.75 0.012
Dieldrin 5.45 7.23 0.002
Endosulfan I 4.50 . 6.20 0.014
Endosulfan 11l 8.00 8.28 0.004
Endosulfan sulfate 14.22 10.70 0.066
Endrin 6.55 8.10 0.006
Endrin aldehyde 11.82 9.30 0.023
Heptachlor 2.00 3.35 0.003
Heptachlor epoxide 3.50 5.00 0.083
Methoxychlor 18.20 26.60 0.176
Toxaphene e e 0.24
PCB-1016 e e nd
pPCB-1221 e e nd
PCB-1232 e e nd
PCB-1242 e e 0.065
PCB-1248 e e nd
PCB-1254 e e nd
PCB-1260 e e nd

*W.S. EPA. Method 617.

Organochlorine Pesticides and PCBs.

Monitoring and Support Laboratory, Cincinnati, Ohio 45268.

e = Multiple peak response.

nd = not determined.
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TABLE 2.
DETERMINATION OF ESTIMATED QUANTIVATION LIMITS (EQLs) FOR VARIOUS MATRICES®

Matrix Factor (
Ground water 10
Low-concentration soil by sonication with GPC cleanup 670
High-concentration soil and sludges by sonication 10,000
Non-water miscible waste 10¢,000

a EQL = [Method detection limit (see Table 1)1 X [Factar found in this
table]. For non-aqueous samples, the factor is on a wet-weight
basis. Sample EQLs are highly matrix-dependent. The EQLs Tlisted
herein are provided for guidance and may not always be achievable.

8080A - 16 Revision 1 i
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TABLE 3.
QC ACCEPTANCE CRITERIA®

Test Limit Range Range

conc. for s for x P, P,
Analyte (rg/L) (ug/L) (sg/L} (%)
Aldrin 2.0 0.42 1.08-2.24 42-122
a-BHC 2.0 0.48 0.98-2.44 37-134
8-BHC 2.0 0.64 0.78-2.60 17-147
§-8HC 2.0 0.72 1.01-2.37 19-140
-BHC 2.0 0.46 0.86-2.32 32-127
Chlordane 50 10.0 27.68-54.3 45-119
4,4’ -DDD 10 2.8 4.8-12.6 31-141
4,4’ -DDE 2.0 0.55 1.08-2.60 30-145
4,4'-DDT 10 3.6 4.6-13.7 25-160
Dieldrin 2.0 0.76 1.15-2.49 36-146
Endosulfan I 2.0 0.49 1.14-2.82 45-153
Endosulfan II 10 6.1 2.2-17.1 D-202
Endosulfan Sulfate 10 2.7 3.8-13.2 26-144
Endrin 10 3.7 5.1-12.6 30-147
Heptachlor 2.0 0.40 0.86-2.00 34-111
Heptachlor epoxide 2.0 0.41 1.13-2.63 37-142
Toxaphene 50 12.7 27.8-55.6 41-126
PCB-1014 50. 10.0 30.5-51.5 50-114
PCB-1221 50 24.4 22.1-75.2 15-178
PCB-1232 50 17.9 14.0-98.5 10-215
PCB-1242 50 12.2 24.8-69.6 39-150
PCB-1248 50 15.9 29.0-70.2 38-158
PCB-1254 50 13.8 22.2-57.9 29-131
PCB-1260 50 10.4 18.7-54.9 8-127
s = Standard deviation of four recovery measurements, in ug/L.
X = Average recovery for four recovery measurements, in wug/L.
P, P, = Percent recovery measured.
D = Detected; result must be greater than zero.

*Criteria from 40 CFR Part 136 for Method 608. These criteria are based directly
upon the method performance data in Table 4. Where necessary, the limits for
recovery have been broadened to assure applicability of the limits to
concentrations below those used to develop Table 4. :
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TABLE 4.
METHOD ACCURACY AND PRECISION AS FUNCTIONS OF CONCENTRATION®

Accuracy, as Single analyst Overall
recovery, x' precision, s/ precision,
Analyte (ra/L) (ug/L) S (po/L)
Aldrin 0.81C+0.04 0.16x-0.04 0.20x-0.01
a-BHC 0.84C+0.03 0.13x+0.04 0.23x-0.00
B-BHC 0.81C+0.07 0.22x+0.02 0.33x-0.95
§-BHC 0.81C+0.07 0.18x+0.09 0.25x+0.03
~y-BHC 0.82C-0.05 0.12x+0.06 0.22x+0.04
Chlordane 0.82C-0.04 0.13x+0.13 0.18x+0.18
4,4'-DDD 0.84C+0.30 0.20x-0.18 0.27x-0.14
4,4’ -DDE 0.85C+0.14 0.13x+0.06 0.28x-0.09
4,4’ -00T 0.93C-0.13 0.17x+0.39 0.31x-0.21
Dieldrin 0.90C+0.02 0.12x+0.19 0.16x+0.16
Endosulfan I 0.97C+0.04 . 0.10x+0.07 0.18x+0.08
Endosulfan II 0.93C+0.34 0.41x-0.65 0.47x-0.20
Endosulfan Sulfate 0.89C-0.37 0.13x40.33 0.24x+0.35
Endrin 0.89C-0.04 0.20x+0.25 0.24x+0.25
Heptachlor 0.69C+0.04 0.06x+0.13 0.16x+0.08
Heptachlor epoxide 0.89C+0.10 0.18x-0.11 0.25x-0.08
Toxaphene 0.80C+1.74 0.09x+3.20 0.20x+0.22
PCB-1016 0.81C+0.50 0.13x+0.15 0.15x+0.45
PCB-1221 0.96C+0.65 0.29x-0.76 0.35x-0.62
PCB-1232 0.91C+10.79 0.21x-1.93 0.31x+3.50
PCB-1242 0.91C+10.79 0.21x-1.93 0.31x+3.50
PCB-1248 0.91C+10.79 0.21x-1.93 0.31x+3.50
PCB-1254 0.91C+10.79 0.21x-1.93 0.31x+3.50
PCB-1260 0.91C+10.79 0.21x-1.93 0.31x+3.50
x’ = Expected recovery for one or more measurements of a sample
containing concentratien C, in ug/L.
s/ = Expected single analyst standard deviation of measurements at an
average concentration of x, in ug/L.
s’ = Expected interlaboratory standard deviation of measurements at an
average concentration found of x, in ug/L.
C = True value for the concentration, in ug/L.
X = Average recavery found for measurements of samples containing a

concentration of C, in ug/L.
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Figure 1
Gas Chromatogram of Pesticides

Column: 1.5% SpP-2250+

1.95% SP-2401 on Supelcoport
Temperature: 200°C
Detector: Electron Capture
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_ Figure 2
Gas Chromatogram of Chlordane

Column: 1.5% SpP-2250+

1.35% SP-2401 on Supelcoport
Temperature: 200°C
Detector: Electron Capture
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Figure 3
Gas Chromatogram of Toxaphene

A Column: 1.5% SP-2250+

1.95% SP-2401 on Supelcoport
Temperature: 200°C
Detector: Electron Capture
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Figure 4
Gas Chromatogram of Aroclor 1254

Column: 1.5% SP-2250+

1.95% SP-2401 on Supelcoport
Temperature: 200°C
Detector: Electron Capture
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Figure &
Gas Chromatogram of Aroclor 1260

Column: 1.5% SP-2250+

1.95% SP-2401 on Supelcoport
Temperature: 200°C .
Detector: Electron Capture
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Figure 6
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Fig.6--Baseline construction for some typical gas chromotaéiaphic peaks.
a: symmetrical separated flat baseline; b and c¢: overlapp flat baseline;
d: separated (pen does not return to baseline between peaks); e: sgﬁgrated
sloping baseline; f: separated (pen goes below baseline between pe ;
%: a- and y-BHC sloping baseline; h: a-,8- and v-BHC sloping baseline;

: chlordane flat baseline; j: heptachlor and heptachlor epoxide super-
imposed on chlordane; k: chair-shaped peaks, unsymmetrical peak;
1: p,p’-DDT superimposed on toxaphene.
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Figure 7
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Fig.- 7a -- Baseline constructicn for multiple residues with standaxd
toxaphene.

Fig.- 7b -- Bageline construction for multiple residues with toxaphene,
DDE and ¢,p'-, and p,p'-DDT
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Figure 8
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. Fig.- 8a -- Basaline construction for multiple residues: standard toxaphene.

FPig.- 8b -- Baseline construction for multiple residues: rice bran with BHC,
toxaphene, DDT, and methoxychlor,
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Figure 9
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Fig.- %a -- Baseline conatruction for mltipll e ————.
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Pig.- 9b -- Baseline construction for multiple ——=e ==
chlordane, toxaphene, anc =T
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METHOD 8080A

ORGANOCHLORINE PESTICIDES ANO POLYCHLORINATED BIPHENYLS

)
1

7.1.1 Choose
appropriate extracticn
procedure.

.

7.1.2 Exchange
extraction solvent
ta haxans.

Y.

7.2 Set
chromatographic
conditions.

!

7.3 Refer to
Method 8000 for
propar calibration

techniques.

BY GAS CHROMATOGRAPHY

. 71.3.2 Prime or

| > deactivats the GO

column prior to
daily calibration.

)

7.4 Perform
GC analyasis.

7.4.8
is peak
detection and

identification
pravanted?

7.6.1 Do
residuss have
twa ar mare
companants?

Yes

7.5.1 Cleanup
using Mathod 3620
or 3680 if necessary.

Yeas

7.6 Calculate
concentrations.

5
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APPENDIX C
NEW YORK STATE DEPARTMENT OF HEALTH

METHOD 311-1



1.

NEW YORK STATE DEPARIMENT OF HEALTH
- WADSWORTH CENTER FCR ILABORATURIES AND RESEARCH
ATBANY, N.Y. 12201

10/6/81

POLYCHIORTNATED BIPHENYLS IN AMEBIENT ATR

1.1

1.2

1.3

This method covers the determinaticon of polychlorinated bipheryls
(FCBs) as Aroclors 1016/1242, 1221, 1254, 1260 in ambiert air.

A 24 hour sample cantaining Aroclor 1016 collected at approximately
1.0 liter per mimite is efficiently trapped in one cartridge, even at
95% relative hmidity.

The ninimm detectable concentration is 0.033 ug/1.5 ml of extract
which is approximately 0.02 ug/cubic meter when sampled for 24 hours
at 1 to 2 liters per mimte.

Sumary of Method

2.1

Polychlorinated biphenyls are quant.itat:.ve.‘l.y trapped on florisil in a
cartridge. The PFCB is descarbed by extraction with hexane. Sample
clean-up is performed, if necessary. Analysis for PCBs is carried
out on a gas chromatograph with a 3% SE-30 on GAS-CHRCM Q colum and
electron capture detectar. Results are reported in ug/cubic meter .

Irnterferernces

3.1

3.2

3.3

Solvents, glassware, a:ﬂcthersanpleproc&ssnghardwaremyymld
discreteartifactsani/orelevatedbaselirm causing

misinterpretation of gas chramatograms. All of these materials must
bedm:stratedtobefreetrmmterfmwﬂerthecammonsof

to Section 510-1, Analytical Handbock.

Organcphosphorus pesticides - a mmber of organcphosphorus
pesticxdas,sx:hastbnsecrxtajnin;amtrogxwp,eg.,parathmn,
alsorspmﬂtotheelectroncapmredetectorandmylmerferemﬂz
tl’nd&texmmtmncftheorgarn&lmmpestlcms Such campaurds
can be identified by their response to the flame photoametric
detector.

Interferences frum chlorinated pesticides can be removed, if
necessary, according to the method of Trotter.



4.

5.

Apparatus ard Materials

4.1
4.2
4.3

4.4

4.5
4.6

4.7
4.8
4.9
4.10

4.11

5.1

5.2

5.3

Pasteur pipets - no. P5180-2, 5-3/4 inch length
Pasteur pipet bulb
Air or nityogen - for evaporating sample

Vacuum pump -~ capable of maintaining an air pressure differential
greater than 0.8 atmosphere at the desired flow rate

Maffle m-eqaimédﬁthtaperammol ard indicatar
Gas chrumatograph: —

4.6.1 Electron capture detector

4.6.2 Colum dimensions - 67 X 1/4"

4.6.3 3% SE-30 on GAS-CHRCM Q, 80/100 mesh, 2 mm I.D., Corditioned
at 220 C. .

4.6.4 Alternate colum -~ 1.5% OV17/1.95% QF-1, on GAS-CHRCM Q,80/100
mesh

Test tubes - graduated, grournd-glass stoppered, 5 or 10 ml size
Tygen tubmg - 1/4" I.D., 3/8" 0.D. for cartridge comections
Teflon tl.’lbil'l;’.- 7 om I.D.

Caplugs - size 9/32 in sC (Caplugs Division, Protective C}.osurcs Co.
Inc., 2150 Elmwood Ave., Buffalo, NY)

Wrist Acticn Shaker, Burrell.

‘Reagents, Solvents and Standards

Florisil - 60-100 mesh, Fisher Scientific Co., #F-100. Wash Florisil
with several portions of hexane ard dry on a steambath to remove
hevane regiduoe. Place Florisil in a muffle furmace at 320 C
overnight. Deactivate the Florisil by shaking 100 grams with 2 ml
distilled water for 15 mimutes on a mechanical wrist action shaker.
Store Florisil in a screw—cap jar.

Glass wool —~ hexane rinsed
Henanes - nanograde, Mallincoodt, no. 4159
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5.4 DCB standards - (Monsanto) Aroclor 1016, 1221, 1254,1260. Other
Arcclors may be of imterest, these are the most cammon. For each
Arvclar of interest prepare the following dilute standards:

5.4.1

5.4.2

5.4.3

5.4.4

5.4'5

5.4.6

5.4.7

.& .

1 my/ml stock PCB solution - weigh 100 my of FCB ard place in
a 100 ml volumetric flask. Dilute to the mark with hexane,

10 ug/ml FCB solution - dlluteIOmlofstockPCBsolut.Lmto
100 ml with hexane in a volumetric flask.

2.0 ug/ml PCB solution - dilute 1.0 ml of 10 ug/ml FCB
ution to 5 ml with hexane in a volumetric flask.

1.0 ug/ml PCB
solutiaon to 10

0.4 ug/ml FCB ution -~ dllutel.Omlofmrq/mlmB
solution to 25 ml with hevane in a volumetric flask,

ution ~ dilute 1.0 ml of 10 ug/ml ICB
with hex@ane in a volumetyic flask.

EE

E

4.0 ug/ml PCB solution - dilute 2 ml of 10 ug/ml FCB solution
nl with hexane in a volumetric fiask.

5
O.M\gg/‘mlPCBsolutim-diluteo.lmlof}OWPCB

Quality Comtrol

6.1 All reagents must be checked for cortamination by GIC prior to use.

6.2 At least one blank is analyzed with each batch of cartridges or
samples.

Procedure

7.1 PreparatlmofSanph:gcarm.d;es

NOTE:

7.1.1

7.1.2

If a large mmber of cartridges are to be prepared, it is
recamrended that a particulate mask and disposable plastic
gloves be used.

All glassware must be free of PCB. Rinse all glassware with
at least 3 separate portions of hexane. Bake glassware for two
hours at 350 C. Collect a final hexane rinse and concentrate
to 0.5 ml for amalysis to verify that all interfering
chramatogram peaks are removed.

o.xtl“toll/4“frcmthefinelydrawnerﬂoﬁaPastem'plpet
using a triangular file. Fire polish the cut end.



7.2

fs' - 4

7.1.3 Place a piece of hexane-rinsed glass wool into a Pasteur
" pipet. Push it down to the pointed erd of the pipet. To the
pipet, add about 0.4 grams of florisil. Place a small plug of
hexane-rinsed glass wool at the top of the Florisil. Prepare
several sampling cartridges in this mamner, including a
sufficient rumber to be used as blank cartridges.

7.1.4 After construction of the cartridge, attach the

autlet to a vacum hose, keeping the cartridge vertical. Tum
mthevac:nmpl.mparﬂtapthesichofthecartridgelightly
for about five seconds to settle and pack the Fleorisil. Push
.theglasswoolplugdamtothestrfaceofthenonsuto
insure close contact. This packing procedure eliminates the
need to keep the cartridge vertical during sampling. Store
the cartridges in an air-tight container.

7.1.5 Assemble cartridge into a sampling train as shown in Figqure 1.
One cartridge is usually sufficient to form an efficient
sampling train. If a train containing two cartridges in
series is desired, comections should be made with a short
piece of Teflon tubing, hutting the glass tubes, and using
Tygon sleeving to prevent leaks. Measure and record the flow
rate. Sealﬂaeaﬂsoftbecartridgetrainmthalmmmfou
caps or Caplugs to prevent contamination.

7.1.6 If at all possible, an inlet probe should not be used. If
this carmnot be avoided, a glass probe should be used. Teflon
and Tygen have been fourd to adsork PCBs and therefore are not
recammended.

7.1.7 The sample should be collectad for an appropriate period of
time, usually 24 hours. The cartridge train should ke -
resealed with alumiram foil or Caplugs before tyansporting
back to the laboratory.

Analysis of Florisil Cartridres

' 7.2.1 After flow rate measurement, disassemble the sampling train.

ILabel the cartridges.

7.2.2 Elute the XCBs into a graduated 5 or 10 ml test tube with a
grourd glass steopper using about 5 ml of nanograde hesane,
adding the hexane to the inlet of the cartridge. Collect the

. eluate in the graduated test tube.

7.2.3 Concentrate the extract by nitrogen (HP) stream evaporation to
bring the PCB concentration of the extract into working range,
usually 1 to 5 ml volume. Place extract into 2 ml capacity
vials with imjectable caps for use with autamated gas
chromatograph sampler.

{

C.
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7.2.4 Rm samples and stardards on the gas chramatograph urder the
following conditions:
7.2.4.1 Colum temperature - 180 C isothermal for Aroclors
1016/1242,1221,1254 and 1260.

7.2.4.2 Detector temperature - electron capture detector,
275 C

7.2.4.3 Inletteupemture -200C
5.2.4.4 ' Carrier gas - nitrogen, 40 ml/min
7.2.4.5 Carrier flow rate - 60 cc/min

7.2.4.6 Injection size - S ul for mamual injection; 1 Wl for
autmatedinjectim

7.2.5 mmﬂcczrtridgeomtem:slmldbesubtractedfrmsanple
cartridges to determine net Arocclor content. Amounts greater
than 0.033 ug Aroclor in the blank cartridge extracts may
irdicate contamination of the cartridge train either before of
after sampling (i.e., glassware cortamination).

7.2.6 Peaksdn:ldbequantitatedbyareacmpariscnsmﬂemsped.ﬁc
Aroclor peaks of standards of known amounts.,

8. Calaulations

8.1

8.2

8.3

Alr Volume Sampled
V = RIT/1000
where, V = volume of air sampled in cubic meters
R-a.:.rtlcw:.-atemliter:spermmrte
T=timsaup1edinmmrtes

uy PCB Collected: Readttmsbarﬂardaarveorbyprcportimto
standard on day of rum.

ug PCB = (A-B) C
where, A = ug/ml PCB in sample extract
B = uy/ml PCB in blank extract (usually is zero)
C = ml of hexane extract

Report results as ug/cubic meter in air sampled. Report as either
total PCB or specific Arocior.
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Bliss Hall, Building #22
Basement

B4 - Fioor Arca
First Floor

103 - Floor Area
119 - Desk
Second Floor
2035 - Desk

216 - Floor Area
Third Floor

326 - Floor Area
309 - Floor Area

Gage Hall, Building #21
Basement Fast

BS- Floor Area

First Floor East

105 - Desk

RD’s Apartment - Floor Area
First Floor West

117 - Floor Area

133 Overflow - Desk
Second Floor East

218 - Desk

221 - Floor Area

Third Floor East

302 - Floor Area

Yhird Floor West

343 -Desk

328 -Desk

Scudder Hall, Building #20
First Floor

115 - Desk

116 - Desk

112 - Desk
Second Floor
205 - Floor Area
216 - Desk

230 - Desk
Third Floor

306 - Desk

309 - Floor Area

Capen Hall, Building #9
First Floor

110 - Floor Area

Second Floor

220 - Floor Area

Third Floor

323 - Desk

318 - Floor Area

SUNY New Paltz
Wipe Sample Locatia:

m ..uunu.ﬂhﬂug,nuhy T I N

|



Bliss Hall, Building #22
First Floor

112 Overilow

114

Second Floor

214

218

230

203

223

Gage Hall, Building #21
First Floor East
112

Second Floor East
223

203

Second Floor West
227

231

225

Third Floor East
302

305

Third Flpor West
325

SUNY New Paltz
PCB Air Sample Locations

Scudder Hall, Building #20

Basement
B3

First Floor
107
Second Floor
209

222

Third Floor
320

322

328

Capen Hall, Building #9
First Floor

121

Second Floor

217

226

Third Floor

302

311

315



Table 1
SUNY New Paltz
Wipe Sample Locations

Sample Location Field ID Number
Bliss Hall, Building #22
Basement: B4 — Floor Area w21
First Floor: 103 — Floor Area W26
119.— Desk W27
Second Floor: 205 — Desk W24
216 — Floor Area W25
Third Floor: 326 — Floor Area w23
309 — Floor Area W22
Gage Hall, Building #21
Basement East: B8 — Floor Area W19
First Floor East: 105 — Desk W17
RD’s Apartment — Floor Area W17
First Floor West: 117 — Floor Area W16
133 Overflow — Desk Wis
Second Floor East: 218 —Desk w14
221 — Floor Area W13
Third Floor East 302 — Floor Area W20
Third Floor West 343 — Desk W12
328 —Desk w11
Scudder Hall, Building #20
First Floor: 115 — Desk W10
116 — Desk W9
112 - Desk W8
Second Floor: 205 — Floor Area w7
216 — Desk W6
230 —~ Desk W5
Third Floor: 306 — Desk W3
' 309 — Floor Area W4
Capen Hall, Building #9
First Floor: 110 — Floor Area W32
Second Floor: 220 — Floor Area w3l
Third Floor: 323 —Desk W29
318 — Floor Area W28
Field Blank w1
Field Blank W2
Field Blank W30




Table 2
SUNY New Paltz
PCB Air Sample Locations

Sample Location Field ID Number
Bliss Hall, Building #22
First Floor: 112 Overflow A20
114 Al9
Second Floor: 214 A3lA
i 218 A22
230 A33
203 A30
223 A21
Gage Hall, Building #21
First Floor East: 112 A30
Second Floor East: 223 A26
203 AlQ
Second Floor West: 227 A27
231 A29
225 A28
Third Floor East. 302 Al2
305 A25
Third Floor West: 325 All
Scudder Hall, Building #20
Basement: B3 A3
First Floor: 107 Al3
Second Floor: 209 Al4
222 Al5
Third Floor: 320 Alg
322 Al7
328 Alé6
Capen Hall, Building #9
First Floor: 121 Ad
Second Floor: 217 Ab
226 AS
Third Floor: 302 A7
311 A8
315 A9
Field Blank Al
Field Blank A2
Field Blank A23
QOutside Gage Hall A24
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APPENDIX C
WIPE SAMPLING LABORATORY REPORT AND CHAIN
OF CUSTODY DOCUMENTATION



Purchase Order #: 970815EA

ELAP ID#: 10709

Afbany

Adirondack

SEwrn e e DUIvIeets iy

Experlence is the slutlo: ‘
314 North Pearl Street « Albany, New York 12207 - 800-848-4983 - (518) 4344546 - Fax (518) 434-0891

LABORATORY REPORT

~Lor

SUNY-NEW PALTZ

**ENGINEERING DEPARTMENT**

I ZEEFE R RS A EERESER EXERERSSE)

[E R R EREREEXE S & B

[ B K N | LE B &

Attentilon: PETER BENTLEY

Syracuse

Report date: 08/21/97

Number of samples analyzed: 32
BES Project ID: 970818ED
Invoice #: 178962

ATHA ID#: 7866
Page

Rochester . Hartford, CT



Adirondack

. ' Experlence is the solutlon
314 North Pearl Street - Albany, New York 12207 - 800-848-4983 - (518) 4344546 « Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ
CLIENT’S SAMPLE ID: W1
AES sample #: 970818EDOL

Date Sampled: 08/18/97
Date sample received: 08/19/97

Samples taken by: Frisone/Watson location: Suny New Paltz

MATRIX: Wipe grab

PARAMETER PERFORMED METHOD RESULT UNITS  NOTEBK REF TEST DATE
PCB-1016 EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1221 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1232 EPA-S080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1242 EPA-8080 <1 ug/ 900cm2  KE-PCB-W-7 08/19/97
PCB-1248 EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1254 EPA-8080 <t ug/ 900em2  KF-PCB-W-7 08/19/97
PCB-1260 EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
._.
_.
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Adi

.': ' : Experlence Is the solnt!o:
314 North Pear] Street - Albany, New York 12207 - 800-8484983 - (518) 434-4546 - Fax (518) 434-0891

rondack

CLIENT: SUNY-NEW PALTZ Date Sampled: 08/18/97
CLIENT'S SAMPLE ID: W2 Date sample received: 08/19/97
AES sample #: 970818EDO2 Samples taken by: Frisone/Watson Location: Suny New Paltz
MATRIX: Wipe grab

PARAMETER PERFORMED METHOD RESULT UNITS NOTEBK REF TEST DATE
PCB-1016 " EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1221 EPA~-8080 <1l ug/ S00cm2 KF-PCB-W-7 08/19/97
PCB-1232 EPA-8080 <l ug/ S00cm2 KF-PCB-W-7 08/19/97
PCB-1242 EPA-8080 <l ug/ 900cm2  KE-PCB-W-7 08/19/97
PCB-1248 EPA-8080 <1 ug/ 9500cm2 KF-PCB-W-7 08/19/97
PCB-1254 EPA-8080 <l ug/ 200cm2 ‘KIE‘-PCB—W-":' 08/19/97
PCB-1260 EPA-8080 <1 ug/ 90Ccm2 KF-PCB-W-7 08/1%/97

‘
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Adirondack

. ' . Expsrisnce Is the solution

314 North Peart Street - Albany, New York 12207 - 800-848-4983 - (518) 434-4546 - Fax (518) 434-0891
CLIENT: SUNY-NEW PALTZ Date Sampied: 08/18/97
CLIENT‘S SAMPLE ID: W3 Date sample received: 08/19/97
AES sample #: 970818EDO3 Samples taken by: Frisone/Watson Location: Suny New Paltz

MATRIX: Wipe ) grab

PARAMETER PERFORMED METHOD RESULT UNITS NOTEBK REE TEST DATE
PCB-1016 - EPA-8080 <1 ug/ S00cm2  KF-FCB-W-7 08/19/97
PCB-1221 EPA-8080 <1 ug/ 900cm2 KF-pPCB-W-7 08/19/97
PCB-1232 EPA~8080 . <l ug/ 900cm2 KF-PCB-W-7 08/18/97
PCB-1242 EPA-8080 <l ug/ S00cm2 KF-PCB-W-7 08/19/97
PCB-1248 EPA~8080 <l ug/ 500cm2 KF-PCB-W-7 08/13/97
PCB-1254 EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1260 - EPA-8080 <l ug/ 90Ccm2 KF-BCB-W-7 08/19/97

.
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'mndack

v by e

Exparlence ls the snlutlo:
314 North Pearl Street - Albany, New York 12207 - 800-848-4983 - (518) 434-4546 - Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ

Date Sampled: 03/18/97
CLIENT’S SAMPLE ID: W4

Date sample received: 08/19/97

AES sample #: S$70818EDC4 Samples taken by: Frisone/Watson Location: Suny New Paltz
MATRIX: Wipe grab

PARAMETER PERFORMED METHOD _ RESULT  UNITS  NOTEBK REF TEST DATE
PCB-1016 3 EPA-8080 <i ug/ 900cm2 Ke'~-PCB-W-7 08/19/97
PCB-1221 EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1232 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1242 EPA~8080 <l ug/ 900cm2 KF-PCB-W-7 08/1%/97
PCB-1248 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-i254 EPA-808Q <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1260 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/1%/97

Page L
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Adirondack

. ' - Exparlenca s the solation
314 North Pearl Street - Albany, New York 12207 - 800-848-4983 - (518) 434-4546 - Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ Date Sampled: 08/18/97
CLIENT’S SAMPLE ID: W5 Date sample received: 08/19/97
AES sample #: 970B18EDQ5 Samples taken by: Frisone/Watson Location: Suny New Paltz
MATRIX: Wipe grab

PARAMETER PERFORMED METHOD RESULT UNITS NOTEEK REF TEST DATE
PCB-1016 a EPA-8080 ‘<l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB~-1221 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1232 EPA-8080 <1 ug/ S00cm2 KF-PCB-W-7 08/19/97
PCB-1242 EPA-8080 <1l ug/ S00cwm2 KF-PCB-W-7 ©08/19/97
PCB-1248 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1254 . EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 ©08/19/97
PCB-1260 EPA-8080C <l ug/ 90C0cm2 KF-PCB-W-7 08/19/97

Page &
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Adirondack

. | ’ Experlence Is the solutlo:
314 North Pearl Street - Albany, New York 12207 - 800-848-4983 - (518) 434-4546 - Fax (518) 434.0891

CLIENT: SUNY-NEW PALTZ
CLIENT’S SAMPLE 1D: W6
AES sample #: S70818EDO6

Date Sampled: 08/18/57

Date sampie recelved: 08/15/97
Samples taken by: Frisone/Watson Location: Suny New Paltz
MATRIX: Wipe grab

PARAMETER PERFORMED RESULT UNITS

METHOD NOTEBK REF TEST DATE

PCB-1016 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1221 EPA~-8080 <l ug/ 900cm2  KF-PCB-W-7 08/159/97
PCB-1232 EPA-8080 <l ug/ 9%00cm2  KP-PCB-W-7 08/19/97
PCB-1242 EPA-8080 - <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1248 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1254 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1260 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97

Page 7
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314 North Pear! Street - Albany, New York 12207 - 800-848-4983 . (518) 4344546 - Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ Date Sampled: 08/18/97

CLIENT'S SAMPLE ID;: W7 Date sample received: 08/19/97

AES sample #: 970818EDQ7 Samples taken by: Frisone/Watson Location: Suny New Paltz

MATRIX: Wipe grab

PARAMETER PERFORMED METHOD , RESULT UNITS NOTEBK REF TEST DATE
PCB-1016 B EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1221 EPA-8080 <t  ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1232 ' EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCR-1242 EPA-8080 <l  ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1248 EPA-8080 <l ug/ 900cm2 KE-PCB-W-7 08/19/97
PCB-1254 EPA-8080 <l ug/ 9500cm2 KF-PCB-W-7 0©08/19/97
PCB-1260 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 ©08/19/97

Page 8
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. Experiencs Is the mlutlo:
314 North Pearl Street « Albany, New York 12207 - 800-848-4983 - (518) 434-4546 - Fax (518) 434-0891

CLIENT: -SUNY-NEW PALTZ
CLIENT'S SAMPLE ID: W8
AES sample #: 970818EDOE

Date Sampled: 08/18/97

Date sample received: 08/19/97
Samples taken by: Frisone/Watson Location: Suny New Paltz

MATRIX: Wipe grab

PARAMETER PERFORMED METHOD RESULT  UNITS  NOTEEK REF TEST DATE
PCB-1016 ) EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1221 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1232 EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1242 EPA-8080 <t  ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1248 EPA-8080 <i ug/ 900cm2  KE-PCB-W-7 08/19/97
PCB-1254 EPA-8080 <1 ug/ 900cm2  KE-PCB-W-7 08/19/97
PCB-1260 EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97

\I
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Experiences Is the solutlu:
314 North Pearl Street - Albany, New York 12207 - 800-848-4983 - (518) 434-4546 + Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ Date Sampled: 08/18/97

CLIENT’S SAMPLE ID: W9 Date sample received: 08/19/97

AES sample #: 970818ED0OS Samples taken by: Frisone/Watson Location: Suny New Paitz

MATRIX: Wipe grab

PARAMETER PERFORMED METHOD RESULT  UNITS  NOTEBK REF TEST DATE
PCB-1016 B EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1221 EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1232 EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1242 EPA-8080 . <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1248 EPA-8080 <l " ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1254 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1260 EPA-8080 <1  ug/ 900cm2 KF-PCB-W-7 08/18/97

®
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. ' . Experience s the solutlu:
314 North Pearl Street « Albany, New York 12207 - 800-8484983 - (518) 4344546 - Fax (518) 4340891

CLIENT: SUNY-NEW PALTZ Date Sampled: 08/18/97

CLIENT'S SAMPLE ID: W10 Date sample recelved: 08/19/97

RES sample #: 970818ED1O Samples taken by: Frisone/Watson Location: Suny New Paltz

. MATRIX: Wipe , grab

PARAMETER PERFORMED METHOD RESULT UNITS NOTEBK REF TEST DATE
PCB-1016 - EPA-3080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1221 EPA-8080 <1 ug/ 900cm2 &-PCB-W-7 08/19/97
PCB-1232 EPA~8080 <}l ug/ 900cm2 KF-PCB-W-7 08/13/97
PCB-1242 EPA-5080 , <l ug/ 900cm2 KE-PCB-W-7 08/19/97
PCB-1248 EPA~-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1254 EPA-8080 <l ug/ S00cm2 KE-PCB-W-7 08/1%/97

PCB-1260 ~ EPA-8080 <l ug/ 900cm2 KF-PCB-W~-7 08/19/97

Page 11
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s o
. ’ Exparience Is the solution
' 314 North Pearl Street - Albany, New York 12207 « 800-848-4983 - (518) 434-4546 + Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ Date Sampled: 08/18/97

CLIENT’S SAMPLE ID: Wil Date sample recelived: 08/15/97

AES sample #: 9S70818EDil Samples taken by: Frisone/Watson Location: Suny New Paitz

MATRIX: Wipe grab

PARAMETER PERFORMED METHOD RESULT UNITS NOTEBK REF TEST DATE
PCB-1016 B EPA-8080 < ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1221 EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/1%/97
PCB-1232 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1242 EPA~8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1248 EPA-~-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1254 EPA~-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1260 EPA-8080 <l ug/ 900cmz2 KF-PCB-W-7 08/1%/97

Page 12
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. ’ Experiencs Is the lolutlu:
314 North Pearl Street + Albany, New York 12207 - 800-8484983 - (518) 434-4546 - Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ

Date Sampled: 08/18/97
CLIENT’S SAMPLE ID: Wi2

Date sample recelved: 08/15/97

AES sample #: 970818ED12 Samples taken by: Frisone/Watson Location: Suny New Paltz
MATRIX: Wipe grab

PARAMETFR PERFORMED METHOD RESULT  UNITS  NOTEBK REF 'TEST DATE
PCB-1016 EPA-8080 <l ug/ 900cm2 KF-PCB-W~7 08/19/97
PCB-1221 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1232 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1242 EPA~8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1248 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-125¢ EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1260 \ EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
@
®
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Experisnce Is the ulullm:
314 North Pearl Street - Albany, New York 12207 - 800-848-4983 - (518) 4344546 - Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ
CLIENT’S SAMPLE ID: W13
AES sample #: 970818EDL3

Date Sampled: 08/18/97

Date sample received: 08/19/97
Samples taken by: Frisone/Watson Location: Suny New Paltz

MATRIX: Wipe grab

PARAMETER PERFORMED METHOD RESUL UNITS  NOTEBK REF TEST DATE
PCB-1016 ' EPA-8080 <l ug/ 9oo¢m2 KF-PCB-W-7 08/19/97
PCB-1221 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1232 EPA—SOSO‘.‘ <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1242 EPA-8080 <t ug/ 900m2  KF-PCB-W-7 08/19/97
PCB-1248 EPA-8080 . <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
pcs—izs(; EPA-8080 <l ug/ 900cm2  KE-PCB-W-7 08/19/97
PCB-1260 EPA-8080 . <l ug/ 900cm2  KF-PCB-W-7 08/19/97
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{ RS
. : . Experience Is tha aalntlm:
314 North Pearl Street - Albany, New York 12207 + 800-848-4983 - (518) 434-4546 - Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ
CLIENT’S SAMPLE ID: Wi4
AES sample #: 970818ED14

Date Sampled: 08/18/97

Date sample received: 08/19/97
Samples taken by: Frisone/Watson ILocation: Suny New Paltz
MATRIX: Wipe grab

PARAMETFR PERFORMED NOTEEK REF . TEST DATE

METHOD RESULT URITS

EPA-8080 <l ug/ 900cm2

PCB-1016 KF-PCB-W-7 08/19/97
PCB-1221 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1232 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1242 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1248 EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1254 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1260 EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97

®

b
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| . ' Experlence Is the soluilon
314 North Pear] Street « Albany, New York 12207 - 800-848-4983 - (518) 434-4546 - Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ

CLIENT’S SAMPLE ID: W15

Date Sampled: 08/18/97

Date sample received: 08/19/97

AES sample #: S70818ED1S Samples taken by:' Frisone/Matson Location: Suny New Paltz
' MATRIX: Wipe grab
PARAMETER PERFORMED METHOD RESULT UNITS  NOTEBK REF TEST DATE
BCB-1016 EPA-8080 <l ug/ 900cm2  KF-BCB-W-7 08/19/97
PCB-1221 EPA~-8080 <l ug/ S00cm?2 KE-PCB-W-7 08/19/97
PCB-1232 EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1242 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1248 EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1254 EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 ©8/19/97
PCB-1260 EPA~8080 <l ug/ 9COcm2 KF-PCB-W-7 08/19/97
.._
L _
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. . ’ Experlence is the solutlm:
' 314 North Pearl Street - Albany, New York 12207 - 800-848-4983 - (518) 434-4546 - Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ
CLIENT’S SAMPLE ID: W16
AES sample #: 970818EDlé6

Date Sampled: 08/18/97
Date sample recelved: 08/19/97
Samples taken by: Frisone/Watson Location: Suny New Paltz
MATRIX: Wipe grab
PARAMETER PERFORMED METHOD

RESULT UNITS ROTEHK REEF TEST DATE

EPA-8080 <l ug/ 9%00cm2

PCB-1016 KF-PCB-W-7 08/19/97
PCB-1221 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1232 EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1242 EPA-8080 <l ug/ 900cm2  KE-PCB-W-7 08/19/97
PCB-1248 EPA-8080 <l ug/ 9S00cm2  KF-PCB-W-7 08/19/97
PCB-1254 EPA-8080 <l ug/ 900cm2  KE-PCB-W-7 08/19/97
PCB-1260 EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
°
®
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._ ' : Experlenca is the :olutlo:
314 North Pearl Street - Albany, New York 12207 - 800-848-4983 - (518) 434-4546 - Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ Date Sampled: 08/18/97
CLIENT’S SAMPLE ID: W17 Date sample recelved: 038/19/97
AES sample #: 970818EDL7 Samples taken by: Frisone/Watson Location: Suny New Paitz
MATRIX: Wipe grab

PARAMETER PERFORMED METHOD RESULT UNITS NOTEEK REF TEST DATE
PCB-1016 - EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1221 EPA-8080 <1 ug/ 900cmZ KF-PCB-W-7 08/19/97
PCB-1232 EPA~-8080 <l ug,/ 9Cocm2 KF-PCB-W-7 08/19/97
PCB-1242 EPA-808C <1 ug/ 900cm2 KE-PCB-W-7 08/19/97
PCB-1248 EPA-8080 <1 ug/ 900cm2 KF-PCB-H-7 08/19/97
PCB-1254 EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1260 EPA-8080 <1 ug/ 500cm2 KF-PCB-W-7 08/19/97
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Experionce Iz the solutlo:
314 Nocth Pearl Street « Albany, New York 12207 - 800-848-4983 - (518) 4344546 - Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ Date Sampled: 08/18/97
CLIENT’S SAMPLE ID: Wis te sample received: 08/19/97
AES samplie #: 970818ED18 Samples taken by: Frisone/Watson Location: Suny New Paltz
MATRIX: Wipe grab

PARAMETER PERFORMED METHOD RESULT UNITS NOTEBK REF TEST DATE
PCB-1016 EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1221 EPA-E080 <1l ug/ 9S00cm2 KF-PCB-W-7 08/19/97
PCB-1232 EPA-8080 <i ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1242 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 ©8/19/97
PCB-1248 EPA-8080 <1l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1254 EPA-808C . <1 ug/ 900cm2 KF~-PCB-W~-7 ©8/19/97

PCB-1260 EPA~-8080 <l ug/ 900cm2 K¥-PCB-W-7 08/19/97
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. Experlence Is the ulu!lo:
314 North Pearl Street - Albany, New York 12207 - 800-848-4983 - (518) 434-4546 - Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ Date Sampled: 08/18/97
CLIENT'S SAMPLE ID: W19 Date samplie received: 08/19/97
AES sample #: 970818ED19 Samples taken by: Frisone/Watson Lecation: Suny New Paltz
MATRIX: Wipe grab

PARAMETER PERFORMED METHOD RESULT UNITS NOTEEK REF TEST DATE
PCB-1016 o EPA-8030 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1221 EPA~-80E0 <l ug/ 9S00cm2 KE-PCB-W-7 08/19/97
PCB~1232 EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1242 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1248 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1254 EPA-808G <1 ug/ 900cm2 KF-PCB-W-7 08/19/97

PCB-1260 EPA-8080 <l ug/ 900cm2 KF-PCB-W~7 08/19/97
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. ‘ : Experience Is the slutluno
314 North Pearl Street « Albany, New York 12207 - 800-848-4983 - (5 18) 434-4546 - Fax (518) 434-0891

CLIENT: GSUNY-NEW PALTZ Date Sampled: 05/18/97

CLIENT’S SAMPLE ID: W20 Date sample received: 08/19/97

AES sample #: 970818ED20C Samples taken by: Frisones/Waison Location: Suny New Paltz

MATRIX: Wipe grab

PARAMETER PERFORMED METHOD RESULT UNITS NOTEEK REF TEST DATE
PCB-1016 B EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1221 EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 03/19/97
PCB-1232 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1242 EPA-8080 . <l ug/ 900cm2 KE-PCB~-W-7 08/19/97
PCB-1248 EPA~-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB~-1254 EPA-E080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1260 EPA-8030 <1l ug/ 900cm2 KF-PCB-W-7 08/19/97
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| 1o TR
. ' ) Experlence Is the snlutlm:
314 North Pearl Street - Albany, New York 12207 - 800-848-4983 - (518) 4344546 - Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ Date Sampled: ©e/18/97
CLIENT’S SAMPLE ID: W21 : Date sample received: 08/19/97
AES sample #: 970818ED21 Samples taken by: Frisone/Watson Location: Suny New Paltz
MATRIX: Wipe grab
PARAMETER PERFORMED METHOD RESULT UNITS NOTEBK REF TEST DATE
PCB-1016 - EPA—-SOSO‘- <l ug/ 900cm2 KF-pPCB-W-7 Q8/19/97
PCB-1221 EPA-8080 <1 ug/ S00cm2 XF-PCB-W-7 05/19/97
PCB-1232 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1242 EPA-8080 <i ug/ S00cm2 KF-PCB-W~-7 ©8/19/97
PCB-1248 EPA~-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1254 A EPA-8080 <1 ug/ 900cmz KF-PCB-W~7 0©8/19/97
PCB-1260 - EPA-8080 <l ug/ 500cm2 KF-PCB-W-7 08/19/97
®
®
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. i S b

Experience Is the Sﬂllltlﬂll.
314 North Pearl Street - Albany, New York 12207 - 800-848-4983 - (518) 434-4546 « Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ

Date Sampied: 08/18/97
CLIENT'S SAMPLE ID: W22

Date sample received: 08/16/97

AES sample #: 970818EDz2 Samples taken by: Frisone/Watson Location: Suny New Paltz
MATRIX: Wipe grab

PARAMETER PERFORMED METHOD RESULT  UNITS  NOTEBK REF TEST DATE
PCB-1016 ‘ EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1221 EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1232 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1242 EPA-8080 <l ug/ 900cm2  KE-BCB-W-7 08/19/97
PCB-1248 EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/18/97
PCB-1254 EPA-8080 <1 ug/ 9%00cm2 KF-PCB-W-7 08/19/97
PCB-1260 EPA-8080 <l ug/ 9500cm2 KF-PCB-W-7 08/19/97
o
. ,
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. ' Expsriences is the solutlnn
314 North Pearl Street » Albany, New York 12207 - 800-848-4983 - (518) 434-4546 + Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ

Date Sampled: 08/18/97
CLIENT’S SAMPLE ID: W23

Date sample received: 08/19/97

AES sample #: 970818ED23 Samples taken by: Frisone/Watson Location: Suny New Paltz
MATRIX: Wipe grab
PARAMETER PERFORMED METHOD RESULT UNITS NOTEBK REF TEST DATE
PCB-1016 EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1221 EPA-BOBO <1 ug/ 900cm2 KE-PCB-W-7 08/19/97
PCB-1232 EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1242 EPA-80G80 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCR-1248 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1254 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1260 EPA-8080 <1 ug/ 900cm2 Kr-PCB-W-7 08/19/97
®
®
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. . . Experiance Is the salutlmﬁo
: 314 North Pearl Street « Albany, New York 12207 - 800-848-4983 - (518) 4344546 - Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ ‘ Date Sampled: 03/18/97

CLIENT’S SAMPLE ID: W24 Date sample received: 03/19/97
AES sample #: 970818EDz4 Samples taken by: Frisone/Waison Location: Suny New Paitz
MATRIX: Wipe grab

PARAMETER PERFORMED METHOD RESULT  UNITS  NOTEBK REF TEST DATE
PCB-1016 - EPA-8080 <1 ug/ 900cm2z  KF-PCB-W-7 08/19/97
PCB-1221 EPA-8080 <i ug/ 900cm2  KF-BCB-W-7 08/19/97
PCB-1232 EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB~1242 \ EPA-8080 <1 ug/ 900cmz  KF-PCB-W-7 08/19/97
PCB-1248 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1254  EPA-8080 <1  ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1260 EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
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. Experiance Is the solutlo;
314 North Pearl Street - Albany, New York 12207 - 800-848-4983 - (518) 434-4546 - Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ Date Sampled: 08/18/97
CLIENT’S SAMPLE ID: W2S Date sample received: 08/19/97
AES sample #: 970818ED25 Samples taken by: Frisone/Watson Location: Suny New Paltz
MATRIX: Wipe grab

PARAMETER PERFORMED METHOD RESULT UNITS NOTEBK REF TEST DATE
PCB-1016 o EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1221 EPA-8080 <l ug/ 900cm2 KF-PCB-W~7 08/19/97
PCB-1232 EPA~-8080 <i ug/ 900cm2 KE-PCB-W-7 08/19/97
PCB-1242 EPA-808G <l ug/ S00cm2 KF~-PCB-W~7 08/19/97
PCB-1248 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1254 EPA-8080 <l ug/ 9500cm2 KF-BCB-W~7 08/19/97

PCB-1260 EPA-8080 <l ug/ 900cm2 KE-PCB-W-7 08/19/917

®
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. : Experience Is the solutlon
314 North Pearl Street « Albany, New York 12207 + 800-848-4983 - (518) 434-4546 + Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ

Date Sampled: 08/18/97
CLIENT'S SAMPLE ID: W26

Date sample received: 08/15/97

AES sample #: 970818EDz6 Samples taken by: Frisone/Watson Location: Suny New Paltz
MATRIX: Wipe grab
PARAMETER PERFORMED METHOD RESULT UNITS NOTERK REF TEST DATE
PCB-1016 EPA—SOSOZ <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCR-1221 EPA-8080 <1 ug/ 900cm2 K¥-PCB-W-7 8/19/97
PCB-1232 EPA~-8080 <i ug/ 900cm2 KF-PCB-W-7 08/1%/97
PCB-1242 EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1248 EPA-8080 <l ug/ S00cm2 KF-PCB-W-7 08/19/97
PCB-1254 EPA-8Q80 <1 ug/ S00cm2 KE-PCB-W-7 0B/19/97
PCB-1260 EPA-8080 <i ug/ 900cm2 KF-PCB-W-7 08/1%/97
o
®
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Adirondack

Freaccrmeey o Sevwey B0
: Experlencs is the solutlo;
314 North Pearl Street - Albany, New York 12207 - 800-848-4983 - (518) 434-4546 - Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ Date Sampled: 08/18/97
CLIENT’S SAMPLE ID: W27 Date sample recelved: 08/19/97

AES sample #: 970818ED27 Samples taken by: Frisone/Watson Location: Suny New Paltz

MATRIX: Wipe grab

PARAMETER PERFORMED METHOD RESULT  UNITS  NOTEBK REF TEST DATE
PCB-1016 : - EPA-SOBO-V <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1221 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1232 EPA-8080 | <l ug/ 900cm2 KE-PCB-W~7 08/19/97
PCB-1242 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1248 ' EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1254 EPA-8080 <l ug/ $00cm2 KF-PCB-W-7 08/19/97
PCB-1260 EPA-8080 <1 ug/ 900cm2  KE-PCB-W-7 08/19/97
®
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. ' . Experiencs Is the solutlm:
314 North Pear! Street - Albany, New York 12207 - 800-848-4983 - (518) 434-4546 - Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ Date Sampled: 08/18/97

CLIENT’S SAMPLE ID: W28 Date sample received: 08/19/97

AES sample #: 970818ED28 Samples taken by: Frisone/Watson Location: Suny New Paltz

MATRIX: Wipe grab

PARAMETER PERFQRMED METHQD RESULT UNITS NOTEBK REF TEST DATE
PCB-1016 - EPA-8080 <1l ug/ 900cm2 KF~PCB-W-7 08/19/97
PCB-1221 EPA-8080 <l ug/ 900cm2 KE-PCB-W-7 08/1%/97
PCB-1232 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1242 EPA-808C <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1248 ‘ EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1254 EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1260 EPA-8080 <l ug/ 900cm2 K¥-PCB-W-7 08/13/97
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CLIENT:

SUNY-NEW PALTZ
CLIENT’S SAMPLE ID:
AES sample #:

PARAMETER PERFORMED

PCB-1016
PCB-1221
PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

-

Albany

W29
970818ED2%5

t

. Experiencs s the snluilo:
314 North Pearl Street - Albany, New York 12207 - 800-848-4983 + (518) 434-4546 - Fax (518) 434-0891

Samples taken by:
MATRIX: .

METHOD

EPA-8080

EPA-8080
EPA-8080
EPA-8080
EPA-8080
EPA-8080

EPA-8080

Syracuse

Wipe

Date Sampled:

RESULT
<1 g/
<l ug/
<1 ug/
<1 ug/
<1 ug/
<1 ug/
<1 ug/
Rochester

Frisone/Watson Location:

08/18/97
Date sample received: 08/19/97.

Suny New Paltz

grab
UNITS  NOTEBK REF TEST DATE
900cm2  KF-PCB-W-7 08/19/97
S00cm2  KF-PCB-W-7 08/19/97
900cm2  KF-PCB-W-7 08/19/97
s00cm2  KF-PCB-W-7 08/19/97
900cm2  KF-BCB-W-7 08/19/97
900cm2  KF-PCB-W-7 08/19/97
900cm2  KF-PCB-W-7 08/19/97
Page 30
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Erwy s b
. Expsrlance is the solutlo:
314 North Pearl Street - Albany, New York 12207 - 800-848-4983 - (518) 434-4546 + Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ

Date Sampled: 08/18/97
CLIENT’S SAMPLE ID: W30

Date sample received: 08/19/97

AES sample #: 970818ED3C Samples taken by: Frisone/Watson Location: Suny New Paltz
MATRIX: Wipe : grab
'PARAMETER PERFORMED METHOD RESULT  UNITS  NOTEBK REF TEST DATE
PCB~1016 EPA-8080 <l ug/ 900ecm2  KF-PCB-W-7 08/19/97
PCB-1221 EPA-8080 <t ug/ 900cm2  KE-PCB-W-7 08/19/97
PCB-1232 EPA-8080 <l  ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1242 EPA-8030 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1248 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1254 EPA-8080 <l ug/ 900em2  KE-PCB-W-7 08/19/97
PCB-1260 EPA-8080 <1 ug/ 900cm2  KF-PCB-W-7 08/19/97
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L Wt S b
. . . Exparionce s the wlutlmio
314 North Pearl Street - Albany, New York 12207 - 800-848-4983 - (518) 434-4546 - Fax (518) 434-0891

CLIENT: SUNY-NEW PALTZ Date Sampled: 08/18/97 .

CLIENT’S SAMPLE ID: W31 Date sample recelved: 08/19/97
AES sample #: 970818ED31 Samples taken by: Frisone/Watson Location: Suny New Paltz
MATRIX: Wipe grab

PARAMETER PERFORMED METHCD RESULT UNITS NOTEBK REF TEST DATE
PCB-1016 _ . EPA-8080 <1 ug/ 900cm2  KE-BCB-W-7 08/19/97
PCB-1221 EPA~8080 <1 ug/ 9500cm2 KE-PCR-W-7 08/19/97
PCB-1232 EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/1%/97
PCB-1242 EPA-8080 <l ug/ 900cm2  KF-PCB-W-7 08/19/97
PCB-1248 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-~1254 EPA-8080 <1 ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1260 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 0©8/19/97

L-
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Adirondack

. : . Experlance is the mlutlcmo

314 North Pearl Street « Albany, New York 12207 - 800-848-4983 - (518) 434-4546 - Fax (518) 434-0891
CLIENT: SUNY-N&W PALTZ Date Sampled: 08/18/97
CLIENT'S SAMPLE ID: W32 Date sample received: 08/19/97
AES sample #: S970818ED32 - Samples taken by: Frisone/Watson Location: Suny New Paltz

MATRIX: HWipe grab

PARAMETER PERFORMED METHOD RESULT UNITS NOTEEK REF TEST DATE
PCB-1016 - EPA~-8080 <i ug/ 900cm2 KF-PCB-W~7 08/19/97
PCB~-1221 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1232 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1242 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1248 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB~-1254 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97
PCB-1260 EPA-8080 <l ug/ 900cm2 KF-PCB-W-7 08/19/97

.  Report date: 08/21/97
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o / of 3
314 North Pearl Street %

Albany, New York 12207

\_/\/
Adirondack 518-434-4546/434-0891 FAX REQUEST FOR ANALYSI

Exvnonersnta! Services, ng

IENT NAME PROJECT §AME (Location) SAMPLERS' (Names)
S UN. y "'/t/EZd /%L’f Z Uny b, 2l P3 y—;/So/t/E /9 /f/ﬁ%'(x
ADORESS PO NUMBER gnatures) Z
705/‘5—{/4 d ’ﬂj/{‘! AeA
AES DATE TME | mepiaTyPEr | NO. TOTAL
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2rmna

a,743
3.549
4.377
i3:645
I§i:g§?5
15. 447
= 16.268

eTOP (:7'.853

RUNK® 13326 AUG 19, 1987 B7:47146

SAMPLE NAME: 1242 2.5 SAMPLE % 1
2
ARE&AX /1
RT AREA TYPE WIOTH ARERY ’
748 781158 PV . 849 6.5171S \})
.877 3623 VB .045 20227 €37
1.85% 129 BB  .939 .81976
1.5649 25t PE 697 .B2894 (4
1.625 722 BB  .e51 . 86824 ED :
1.779 715 BB  .B7S .85999 .
2.099 61 BE  .B3S .09589
2.340 7629 PB  .888 . 58643
2.6%57 3941 8B 862 .32880
2.866 49854 BB .112 4.15933
3.145 5281 BB  .889 . 44659
3.540 88763 8B .123 &.73887
3.842 42811 [-]:) «. 105 3.57173
4,377 99193 BB 115 2.51731
4.57% 45868 BB .178 3.82177
5.213 76417 8B 244 6.37548
5.558 . 42507 BB 143 3.54637
5.8064 37698 BB  .14@ 3.89589
6.518 182766 PB  .226 §.57379
6.915 26244 BB . 149 2.18971
Z.198 4446 BB .174 .3709%93
7.798 6836 FPB 127 . 57299
8.034 6694 BB  .123 .55848
8,752 13555 ¥B  .219 1.13098
5.35¢ 9348 BB .191 77924
9.8548 482 P2 27 .B735%
18.84% 1237 BB .134 .183280
19.661 136 PE .87 .@113%
14.4615 138 BB .468 ,31151
16,268 461851 BB  .210  38.46558
17.858 27 PR .936 .0022%

TOTAL ARER=1198687
MUL FACTOR=!.B98BE+aH



RUN w13327
START

AYS 13, 1997 g9:89:36

5.58%5

STOP

RUNS 13327 AUG 19, 1997 @8:109:3
SAMPLE HAME: 1254 ©.5 SAMPLES
ARE#AX
RT AREA TYPE WIDTH AREA%
.735 38716 PB .832 2.5974%
. 865 228 BP .09149 .91539
1.88@1 767 vB .854 .85146
1.974 3888 BB .088 . 28664
2.837 872 ve .185% .05858
3.518 1842 "B -118 .12358
3.812 999 =¥} .186 . 96839
4.343 2453 PB .112 .16457
4.55% 15%9 - BB .129 -~ .184%9
5,895 733578 P8 177 4,93%89
5.58% 26a12 BB .134 1.74514
§.775 6485 BB .119 .42978
6.548 152407 BB . 219 18.22495
7.181 176131 EB .278 11.81659
?.763 35875 8B .152 2,4068%5
8.a811 74975 BE 145 5.83865
8.721 142921 88 .239 9.58854
9.359 119643 BB . 289 7.42381
9.684 3223 BB .181 .21523
19.949 113224 Bs 214 7.59631
19.645 27551 BB . 285 1.84839
11,163 511 3] 181 83428
11.370 9647 BB 199 64722
11.925 18688 B8 .18% 71164
12.5%5 11586 PE 217 77194
13.897 218 es .151 .B1463
14.684 427 PB 2.372 .82565
16,243 464222 BB .213 31.144%4
17.6240 44 PB .244 .9229%

TOTAL AREA=1498345
MUL FACTOR=1.98QP8E+29

6

2

— 16,243

t70



RUN #13234 AlLG 13,

. START

1937 |

1:16:139

sToP
RUN® 13334 AUG 19, 19
SAMPLE NAME! 818€E01
2
AREAX
RT AREA TYPE MIDTH
.728 , %2132 PB  .048
1. 150 48 PB  .859
1.489 257 PB  .0856
1.595 454 BB .83l
1.778 226 PB  .052
2.842 2656 BB  .894
3.382 268 PB  .083
4,199 752 PB  .117
5,197 1645 PEB  .147
5.723 44269 PB  .134
7.100 185 P8  .193
8.270 656 PB  .538
9.795 23672 PE  .224
13.511 $27 PB 2.928
13.985 1428 PB  .168
16.233 243466 PB  .228
17.331% 103 PB . 429
17.649 a8 v  .222
17.93% 37 PB  .208

TOTAL AREA= 377645
MUL FACTOR=1.0QCGQE+08

7.t188

8270
9.187

9.

18.91e@
11.745

12.325

14.
1

3.733

795

138 a5

587

:1ﬁ$%%?a

97 11116139

SAMPLEHR 1

AREAX
13.88459
«12719
.26805
.12022
85826
.780331
86885
.19913
423859
11.72238
843899
.81743
6.26832
13933
37866
£3.79197
LQ27E7
.81959
-88934

e.723

16.233



-
[ &3

-
L

. RUM ‘#13335 AUG 9, 1997 1(1:33
START

* 16.229

sToP W %

RUH# 133235 AUG 19, 1997 11:38:27
SAMPLE HAME: 818ED2 SAMPLES 2 .
AREAX
RT AREA TYPE HWIDTH AREAX
729 64158 P8 .836 16.01712
1.14¢ 4256 PB 844 18635 .
1.476 345 PB .861 .98613
2.033 819 ¥B .184 . 28446
3.615 613 BB . 129 . 15384
4.191 718 PB . 138 .17725
9.195 2219 PB 153 .55398
5.723 881 I PB 124 »21994
9.795 16279 FB 247 4.086487
12.3%7 335 PE 1.396 .BB363
13.922 716 PB .628 . 17875
14,235 257 PB . 428 - .B86416
15.482 276 P8 .468 .845898
16.229 312472 BB .229 78.81972
17.718 45 BE 192 .81148

TOTAL AREA= 48BS5S59
ML FACTOR=1.8009E+0GA




RUN #12336¢ ARUG 19, 1997 12:88:3)

. START

$.725

Jr: 95
14,908
15,458

s §

<:1 267
sToP easih

. RUN#® 13336 AUG 19, 1997 12:008331
SAMPLE NAME: 813ED3 SAMPLE® 3
4
AREA%

RT AREA TYPE WIDTH AREA%
.734 32979 Pv  ,@S8 9.08893
.975 1640 VB  .877 .44808

1.146 647 BB  .043 T .17674
1.477 722 P8 .087 V19723
2.030 187 P8  .896 .29694
3.371 319 P8  .087 .88714
5.725 46535 P8 ,133  12.72844
6.517 287 PB  ,126 .B7848
7.845 127 PR .@68 .8346%
8.538 16 PB  .089 .98437
8.682 97% BB .147 .26744
9.361 2214 PB  .215 .60489
9.795 19895 B8  .2%8 5.43475
16.568 13 P8 ,842 .88355
it.598 72 PB .2489 .81967
11,742 3586 BB .249 .9795%
13.985 189 BB .988 829378
14.198 270 PB  ,409 .87376
16.228 254198 P8 .218  69.43754
. 17.828 323 BB 1.346 .98923

TOTAL AREA= 366979
MUL FACTOR=!.B9GRGE+D0

16.228



. RUMN #1333~ AUG 13, 1997 12:22:13
START

D.735

5.731

— 16.2289

STOP . <:::;f?§§§5

RUN#% 12337 AUG 19, 1997 12:22:118
SAMPLE NAME: SiBED4 SAMPLE® 4
725LBLK
AREAZ
RT AREA TYPE UWIDTH AREAY
733 36548 PB .858 8.31714
.988 601 8B - 843 13677
1,147 861 PB .837 «19594
1.478 699 PB .854 .135987
1.779 352 PE .869 . 12562
2.834 6683 BB .29 .13222
2.842 420 BB .a74 .89558
3.381 878 B8 .83%3 .19798
4.169 o958 PB . 143 .218081
5.73t 118124 PR .138 26.89713
7,145 633 1 4] - 251 .14485
9.371 1112 (4] .199 . 25328
9.79% 16311 PB . 239 3.71185
11,5253 54 PEB . 129 «B1229
i2.352 ta4 PB . 433 -82367
12.5678 S4 BB .225 .8122%
14,275 122 PE 678 82776
. 16,2293 2686773 BB - 193 59.329780

17,865 60 P8 .250 .B81355

TOTAL AREA=~ 439439
MUL FACTOR=1.0BQ00E+0H




RUMN #13333 AULG 13, 1997 12144112

START
'I' — 9,732
5,727
9,797
. 742
663
351
If4.112
14.808
15.422
Y 16,230
STOP 17> 637
RUN# 13338 AUG 19, 1997 12:44:12
.- SAMPLE MAME: 818EDS SAMPLES 5
AREAZ
RT AREA TYPE WIOTH AREA%
.732 47961 PB  .B48  16.15699
.976 731 BB  .857 .15481
1.149 1266 BB  .@39 .26811
1.478 1159 P8  .873 .24545
1.773 382 PB  .B64 .96396
2.087 818 I VB  .@97 .17323
2,846 424 BB .888 .08979 -
3.384 426 P8  .B883 .89922
4.174 2265 BB  .135 L 47967
4.688 717  PB  .124 .15184
5.878 487 FB  .892 .28619
5.492 t66 BB  .084 .83515 .
5.737 67999 BB  .128  14.4@a56
6.523 3635 PB  .188 78272
7.166 5358 BB .279 1.34478
7.931 231S BB .151 .49025 s Y-
8.697 4188 PB  .195 .88522 o
9.355 4182 PB  .211 .88565 ")}3‘ *® O
5.797 21975 8B  .254 4.54154 E%LE”’,/{b
10.614 343 PB .13% 87391 5*53 5}”’:1”'
11,494 127 Be 2.117 826908 \_{ > e |
11.742 9g82 @R .239 z.87583 - oy
12.669 19¢ PB  .663 .04214
. 14.868 11187 PB  .229 2.36914
15.422 38 PB .120 .8R762
16,230 233688 PB  .215 60.87338

TOTAL AREA= 472197
MUL FACTOR=1,ABAGE+BA



RUM #1333% AU 19. 1997 13:06:989

STaRT
5.7224
3 16.222
k-]
sTop 1172%%9
RUN# 13339 AUG 19, 1937 13:86100
., SAMPLE HAME: S18EDS SAMPLE® 6
5 .
AREAY .
RT AREA TYPE WIDTH AREAZ
.732 34562 PEB  .@%55 7.42710
.981 1863 BB  .045 .22843
1.145 965 8B .048 .28737
1.475 ' 697  PB .859 . 14978
2.830 1362 P8 .878 .29268
4. 170 1966 1 PB  .135 .408958
4.648 29 PE  .944 .eB623
5.724 48553 VB .133 8.71452
6.5089 2715 PB  .185 © 58343
7.150 5815 PB  .268 1.87768
7.738 881 PB  .136 .18932
?.587 2272 BB .148 . 48845
g.638 4242 v¥8  .195 .91157
9,338 4194 PB .213 .98126
8,791 28754 BB  .292 4.45987
11.739 6795 Pe  .222 1.46019 ‘
12.608 615 1 PB .123 .13216 3‘0
12,395 z2  Ps  .122 .99473 gf <o
13.633 15 88 .@83 .88322 0 5)‘,)'(’
13.880 43 BB .072 .B0924 o + o »d
14.15@ 563 PE . 168 .12998 "53-
. 14.804 2948 PB .141 . 43838 14 g 0!
15,428 385 Pe  .128 .98273 553 z
16.222 333588 PB  ,208 71.68541 ]
17.309 73 PB  ,243 .91569

TOTAL AREA= 465358



RUM #13340 RUG 1%, 1997 13:27:59
START

[ ET 9.734

5.7216

* 16,239

sToP . :1?7"%

RUN® 13340 AUG 19, 1997 13:27:58
SAMPLE HNAME: 218ED7 SAMPLER 7
AREAY
RT AREA TYPE WIDTH AREA:
734 3trie Pe .858 6.19886
.927 319 1] .053 - .,@é228
1.898 2a9 B8 .826 .94388 .
1.149 318 BB .839 .86283
1.4889 497 PB .867 .99783
1.774 564 PE .863 J11e1t
2.845 536 PB .age8 . 18465
3.377 1812 PB .B892 .19758
4.158 1948 PB .127 .38031
5.716 153968 PE  .12% 21.83589
6.510 464 PE 143 .89859
9.793 28452 PE .238 5.55473
11,443 68 PB .227 .81328
13.944 573 ae .503 11187
15.496 489 BB . 962 .97387
16.239 286139 BB .212 55.36218
17,.54% 35 BB 194 .a3683

. TOTRL AREA= 512307
MUL FACTOR=1.0Q80E+QG



RUN #13341 AUG 19, 19397 13149338
START

9.793

12,22@
12.7@85

13.410
. 868
ity

15.463

STOP ' : 17.953

. RUH# 13341 AUGC 19, 1997 13:49:36
SAMPLE NaAME: 818EDS SAMPLE# 8
AREA%

RT AREA TYPE WKIDTH AREAX
.733 343061 Py .860 £.2723%
1.15? 608 ve .867 11118
1.299 240 BB 048 .84389
1.488 234 BE .853 .B4279
1.593 825 BB .53 .158386
1.778 371 BB .061 .B6734
2.935 2499 :1:] .191 43879
3.381 639 P8 .889 .11685
4.174 642 P8 . 135 .11748
5.185 879 Ve .163 .160874
5.729% 18a892 PE .129 18.44943
7.948 106 PEB .888 .81938
7.758 78 P8 L1380 .B81426
8.685 936 ¥YB .175 17116
9.793 28677 PB 241 5,24397
11.55¢8 a2 PE .413 .81818
12.785 t47 PE  1.225 .82688
13.410 25 PB .13% .@89457
14.249 65 PE .271 T .B1189
16.226 3745082 PB .214  £8.48252

. 17.953 186 PB  .62@ .93401

TOTAL AREA= 546857
MUL FACTOR=1.082GRE+B0O

-+ 16,226



. RUN #13342 AUG 19, 1997 (4111124
STaART

B3.731

S.728

9,732

11.455
12.695
18.890

15.443

sTOP <17.656

4+ 16.235

RUNS® 13342 AUG 19, 1997 14111124

SAMPLE HAME: S18E09 SAMPLES 9
AREA%
RT AREA TYPE WIDTH AREAZ%
.?731 35978 PB  .059 5.833085
.978 2t2 BB .42 .85059
1.146 454 BB .B42 .07361
1.299 289 BB .855 .8454@
1,478 265 BB  .944 .83324
1.591 585 BB  .846 .es188
t.771 621 B8  .861 . 189489
2.835% 1417 BB .165 .22976
2.841 634 PB  .Q79 . 18289
3.380 1229 B8  .889 .19927
4.178 796 VB .126 . 12506
4,899 568 PB .141 .89210
5,728 174841 PB  .127 28,35223
7.819 71 PB  .891 .81151
9.732 23882 BB  .212 3.85%30
12.8998 254 PE - ) . 84854
16.235 374764 PB  ,285 6R.76493

. TOTAL AREA= 6156744
MUL FACTOR=1.68RBOE+8O




. RUM #13343 AUG [9. 1997 14:33:11
START

a,737

— 16,234

5TOP <:ff?4'%P§9

RUN#H# 13343 AUG 19, 1997 14:133:11
SAMPLE MAME: R18ED!G SAMPLE®# 18
-3
AREAX
RT AREA TYPE WIDTH ARERY
737 31498 PB .B868 7.79499
1.4380 587 PB .888 14527
2.838 1257 PB .698 .311a8
5.185 &1 VB .159 . 18833
5.733 22472 I PE . 135 5.56128
7.@4%3 87 (4:] .184 .82153
2.695 37 PB . 266 ~869te
9.389 182464 PB . 222 4.51990
12.745 185 BB .353 .82623
15.454 248 BB +667 .95939
156,234 328556 PB .223 81.33437
17.616 55 BB . 228 .B1633
17.859 49 BB .163 .891213

TOTAL AREA= 434889
MUL FACTOR=1,2883E+88




RUH #13344
START

STOP

RUN® 13344

18.540

11.498

AuG

SAMPLE NAME: 1254 9.02S

ARERY

RT AREA TYPE
.732 61599 PY
.860 4512 wv
1.596 1498 ve
2.048 5851 PB
4.198 396 PB
4,658 74 PB
5.88% 5719 BB
5.493 e Y-¥4 BB
5.73S 12672 BB
6.522 %805 PB
7.165 12149 PB
7.746 2156  PEB
7,992 4837 BB
8.795 9434 FE
3,344 7148 PB
9.313 49 BB
18.319 S472 BB
19.5489 1126 P8
11.498 144 PB

15.285 24333

TOTAL AREA= 169998
MUL FARCTOR=1.298PE+80

EB

13235

19, 19

WIOTH
.a32
. 065
. 064
11
+ 896
.877
»218
.186
. 133
- 288
267
. 158
.149
<227
. 297
. 848
.1922
174
«BaB
<153

9?7 14:55:481

SAMPLE# 11

AREAX
36.42842
2.66831
.88589
3,01872
.23419
.84376
3.38218
.52455
7.49752
S.79848
7.18463
1.27582
2.86051
5.57308
4.22600
.82366
3.23603
. 66589
.88516
14.39085

3.732



