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ABSTRACT 

The Nuclear Defense Laboratory (NDL) conducted large-scale air-sampling 

operations in support of the experimental objectives of Operation Roller Coaster, 

a joint US/UK non-nuclear research program devoted to studying and better 

defining the environmental hazards associated with the scattering of plutonium. 

Operation Roller Coaster, carr ied out in the western sector of the Las Vegas 

Bombing and Gunnery Range during the spring of 1963, consisted of four full- 

scale tests designed to investigate the biological hazards of plutonium scattered 

by non-nuclear explosions of weapons as stored and to evaluate the effectiveness 

of earth-covered structures in reducing the radiological hazards. 

Specific objectives of the air-sampling project were to provide services and 

related research required for the collection of air samples to be used in deter- 

mining the size, activity, and physical nature of plutonium-bearing particles 

and their spatial distribution in the cloud. 

Approximately 1,400 air-sampling devices, positioned on both ground ar rays  

and balloon-supported vertical arrays,  were used in collecting air samples of 

the cloud during each of the four Roller Coaster events. 

the air-sampling instrumentation, the methods employed in its installation, 

testing and calibration, summaries of test operations, and tabulations of data 

taken. 

This report  describes 
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PREFACE 

Project 2.2 required the cooperation of several 

organizations under the leadership of the U. S. Army 

Nuclear Defense Laboratory. 

provided much of the instrumentation plus technical 

personnel. The U. S. Army Lexington Depot provided 

technical personnel, and the 83rd Chemical Battalion, 

Fort Eragg, N. C., provided the necessary supporting 

manpower. All personnel sent to the field from these 

diverse locations were of the highest caliber and per- 

formed their assignments, under very trying conditions, 

in a cheerful, cooperative, and efficient manner. 

General Dynamics/Fort Worth 

6 





3.4.2 Activation and Deactivation of Air-Sampling Instruments - - - - - - - - 79 
80 3.4.3 Additional Instmmentation - - - -  - - -  - - - - - -  - - - - - - - - - - _  - - - - 

CHAPTER 4 RESULTS - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 155 

APPENDIX A CASCADE IMPACTOR STAGE DIMENSIONS - - - - - - - - - - - - - 181 
INSTRUMENT AIR-FLOW DATA - - - - - - - - - - - - - - - - - - - - - l g o  APPENDIX B 

TABLES 

2.1 Adhesives, Films, and Fi l ters  used with Air-Sampling Instruments - - - - 29 
30 2.2 Air Sampler Flow Rates - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

2.3 Pre-Release Calibration Data, Douhle Tracks - - - - - - - - - - - - - - - - - - 30 
31 2.4 Summary of Table 2 .3  Results - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

2 .5  Rotameter Correction Factors - - - - - - -  - -  - - - - - - - - - - -  - - - - - -  - - - 31 
2.6 Casella Impactor Dimensions and Air-Flow Data- - - - - - - - - - - - - - - - - 32 
2.7 Air-Flow through Gelman AM-4 Filter - - - - - - - - - - - - - - - - - - - - - - - 34 
2.8 Manufacturer's Specifications for  Casella Mark It Cascade 

2.9 Air-Flow Data for  the Andersen Impactor - - - -  - - -  - -  - -  - - - -  - - - - - -  35 
2.10 Air-Flow Measurements Made at Air-Sampling Stations 

Located on Double Tracks Biological Array - - - - - - - - - - - - - - - - - 36 
2.11 Air-Flow Data for the Gelman Paper-Tape Sequential Sampler- - - - - - - 36 

3.1 Air-Sampling Instruments, Double Tracks - - - - - - - - - - - - - - - - - - -  - - 82 
3.2 Air-Sampling Instruments, Clean Slate I 97 
3.3 Air-Sampling Instruments, Clean Slate II - -  - - - - - - - - -  - - - - - -  - -  - -  - 109 
3.4 Air-Sampling Instruments, Clean Slate III - - - -  - -  - -  - -  - -  - -  - - - - - -  - 121 
4 .1  Impactor Counting Data, Double Tracks - - - - - - - - - - - - - - - - - - - - - - - 156 
4.2 Impactor Counting Data, Clean Slate I - - - - - - - - - - - -  - - - -  - -  - -  - - - 163 
4.3 Impactor Counting Data, Clean Slate 11 - - - - - - - -  - - - -  - -  - -  - - - -  - - - 167 
4 .4  Impactor Counting Data, Clean Slate III - - - - - - - - - - - - - - - - - - - - - - - 174 
A.l  Dimension of Stages 3 and 4 of the Casella Mark I1 Impactor - - - - - - - - 181 
A.2 Andersen Cascade Impactor Stage Dimensions - - - - - - - - - - - - - - - - - - 188 
B.1 Vacuum and Air-Flow Data for the Casella Mark II Impactor 

Used with the Vitro (Eglin) Pump - - - -  - - - - - -  - - -  - - -  - - - -  - -  - - 1 9 0  
B.2 Vacuum and Air-Flow Data for the Casella Mark I1 Impactor 

Used with the Gelman Bantam Pump - -  - - - - - - -  - - - - - - - - - - - - - 1 9 1  
B .3  Vacuum and Air-Flow Data for  the Casella Mark I1 Impactor - - - - - - - - - _  _ _  _ _  - - -  _ -  - _ _  - - _  _ _  192 
B.4 Vacuum and Air-Flow Data for the Casella Mark 11 Impactor 

B.5 Air-Flow Data for Vitro (Eglin) Vacuum Pump - - - - - - - - - - --  - - - - - 194 
B.6 Air-Flow Data for Gelman Bantam Vacuum Pump - - - - - - - - - - - - - - - - 199 
B.7 Air-Flow Data for  Austen Vacuum Pump - -  - - - - - - - -  - - - - - -  - -  - -  - - 2 0 1  
B.8  Air-Flow Data fo r  SC-6 Vacuum Pump - - -  - - - -  - - - - - - - - - - - - -  - -  -203 
B.9 Air-Flow Through Casella Mark II Impactors Without 

Impactor Stage Dimensions - - - - - - - - - - - - - - - - - - - - - - - - - - - 34 

2.12 Battery-mr&ili ty Tes t  Data - - - - - _  - _ _  - - - - - - - - - - - - - - - - - - - - 37 

- - -  - - - - -  - -  - - -  - - - - - -  - - -  

with the Austen pump - _ _  

Used with the SC-6 pump - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 193 

Backup Fi l ters  Installed _ _ _  _ - _  _ _ _ _ _  _ _ - - _ _  _ - - - - -  - _  - -  - - -205 

8 



B.10 Air-Flow Measurements Made at Air-Sampling Stations 

B . l l  Air-Flow Measurements Made on the Vitro (Eglin) Pump 

B.12 Air-Flow Measurements Made on the Gelman Bantad 

B.13 Air-Flow Measurements Made on the Austen Pump Before 

B.14 Air-Flow Measurements Made on the SC-6 Pump Before 

206 Located on the Double Tracks Array - - - - - - - - - - - - - - - - - - - - - - 
Before and After Completion of Test  Operations - - - - - - - - - - - - - - 206 

Pump Before and After Completion of Test Operations - - - - - - - - - - 207 

and After Completion of Test  Operations - - - - - - - - - - - - - - - - - - - 207 

and After Completion of the Test Operations - - - - - - - - -  - - - - - - - 208 

FIGURES 

2.1 Casella Mark II Cascade impactor, assembled and 

2.2 Casella Cascade impactor, typical ground network 
installation - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 39 

2.3 Air-sampler configurations used on balloon curtains - - - - - - - - - - - - - 40 
2.4 Mobile sampling station _____- -_______- -_________________  41 
2.5 Casella impactor configuration for Ground Zero towers - - - - - - - - - - - - 42 
2.6 Modified Andersen sampler with Gelman terminal stage - - - - - - - - - - - - 43 
2.7 44 
2.8 Dimensions of spacers added to Andersen stages to support glass 

45 
2.9 Low-volume total air sampler,  Type I, disassembled - - - - - - - - - - - - - 46 
2.10 Low-volume total air sampler,  Gelman disposable type, 

47 
2.11 Ground network air-sampling station 48 
2.12 Low-volume total air sampler, Type II, disassembled - -  - - - - - - - - - - 49 
2.13 sticky cylinder air sampler - _  _ -  - _ _ - _  _ _ _ - _ _  _ -  _ _  _ _  _ -  _ _  - - _ -  - 50 
2.14 Sticky plate air sampler - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 51 
2.15 Gelman paper-tape sequential air sampler - - - - - - - - - - - - - - - - - - - - 52 

53 
54 
55 
56 

2.21 Flow rates  for 79 Casel lasamplers  . . . . . . . . . . . . . . . . . . . . . . . .  58 
2.22 Brooks Rotameter calibration curves 59 
2.23 Brooks Rotameter calibration curves - - - - - - - - - - - - - - - - - - - - - - - 60 
2.24 Jet and clearance dimensions for Casella Cascade impactors - - - - - - - 61 
2.25 Jet width plotted against flow rate through Casella with Eglin 

62 pump _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - -  
2.26 Jet width plotted against flow rate through Casella with Austen 

p u m p - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  63 
2.27 Jet gap (spacing between jet and impaction disk) plotted against 

flow rate through Casella with Austen pump - - - - - - - - - - - - - - - - - 64 
2.28 stability of Y a C U ~ m  pumps - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 65 
2.29 Battery durability - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 66 

disassembled - - - - - - _ _  _ -  _ _  _ _  - _ _  - - - _ -  _ _  _ _  _ _  _ _  - - - - - _ _  38 

Modified Andersen sampler,  disassembled - - - - - - - - - - - - - - - - - - - - - 
plates and to provide je t  clearances indicated for Dimension A - - - - 

disassembled - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - 

2.16 Rotary sequentid air sampler - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
2.17 Vitro (Eglin) pump 
2.18 Bantam Gelman pump 
2.19 
2 20 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- _ _  - - - - - - - - - - - - - - - - - - - - - - - - - - -. - - 

British Austen pump - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
British Vacandair SC-6 pump - - _  - - - - _ _  _ _  _ _  - - - - - - - - - _ -  _ -  - _ -  57 

- - - - - - - - - - - - - - - - - - - - - - - 

3.1 Double Tracks a r ray  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 133 

9 



10 



OFFICIAL USE ONLY 

CHAPTER I 

INTRODUCTIOM 

1.1 OBJECTIVES 

The p r i s a r y  t e c h n i c a l  ob jec t ive1  of P r o j e c t  2 .2  

was t o  c o l l e c t  samples t n a t  wocld be used t o  determine 

(1) t h e  s i z e  and a c t i v i t y  of plutonium-bearing p a r t i c l e s  

and t h e i r  s p a t i a l  d i s t r i b u t i o n  i n  t h e  cloud (ba l loon-  

borne in s t rumen t s )  an5 n e a r  t h e  s u r f a c e  and ( 2 )  t n e  

v a r i a b i l i t y  o f  t h e s e  measurements w i t h  t lme.  

1.2 SUMNARY 

Th i s  p r o j e c t  cmduc ted  l a r g e - s c a l e  a i r - sampl ing  

o p e r a t i o n s  during a l l  f i e l d  even t s  o f  O2erat ion 

R o l l e r  Coaster .  Near-surface air sampling was done with 

e x t e n s i v e  f i x e d  and movable a r r a y s  of  cascade impactors ,  

low-volume t o t a l  a i r  samplers ,  and s e q u e n t i a l  e i r  sam- 

p l e r s .  V e r t i c a l  s a m p l h g  was accomplished with ba l loon-  

supported a r r a y s  of cascade impactors ,  low-volume t o t a l  

a i r  samplers ,  s t i c k y  c y l i n d e r s ,  and s t i c k y  p l a t e s .  i n  

a d d i t i o n ,  cascade impactors  and t o t a l  a i r  samplers  were 

i n s t a l l e d  a t  each b i o l o g i c a l  a r r a y  s t a t i o n  e u r i n g  the  

Double Tracks and Clean S l a t e  II events, and 

IModified P r o J e c t  2 .2  Ob jec t ives  a u t h o r i z e d  by 
DASA in message to Project 3.2 dated 28 April  1964. 

11 
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s o l u b i l i t y  samples were c o l l e c t c d  dur ing  a l l  Cl.ean 

S l a t e  even t s  by means o f  t r a y s  con ta in ing  d i s t i l l e d  

water. 

T h i s  r e p o r t  i n c l u d e s  d e s c r i p t i o n s  of t h c  sampling 

in s t rumen ta t ion  and t h e  methods employed i n  t e s t i n g  and 

c a l i b r a t i n g  equipment, summaries of f i e l d  operations, data 

t a b u l a t i o n s ,  and p l o t s  of t h e  data taken. 
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CHAPTZR 2 

PROCEDURE 

2.1 INSTRUMENTATION 

Approximately 1,400 air samplers capable of 

collecting 3,000 samples were employed in collecting 

air. samples during each of the R o l l e r  Coaster field 

events. These instruments included two types of cas- 

cade impactors, three types of low-volume total air 

samplers, two types of sequential air samplers, sticky 

cylinders, sticky plates, and solubility sample trays. 

The air-sampling instruments, the adhesives and filter 

media employed, and the ancillary equipment such as 

vacuum pumps and electrical power sources required are 

described in the following sections. 

2.1.1 Casella Mark I1 Cascade Impactor. The 

principal Cascade impactor for these tests was the 

Casella Mark 11 (Figure 2.1). These instruments were 

compact, fairly rugged, and moderately lightweight. 

They had good particle-size separation characteristics 

for both solids and liquids in the range from 0.5~ up 

to 5Op, with an efficiency of collection approaching 

100 per  cent. A total of 268 of these instruments were 

used on the ground and airborne networks. Installation 

on the ground network included direct attachment to 

13 



fence posts 4; feet above ground, as shown in Figure 2.2. 

Casella impactors used on the balloon arrays were 

attached to Gelman Bantam pumps as shown in Figure 2.3. 

Casellas were used also on mobile stations (Figure 2.4) 

and Ground Zero towers, during the Clean Slate I1 and 

Clean Slate I11 events (Figure 2.5). 

2.1.2 Andersen Cascade Impactor. Approximately 

100 Andersen Cascade impactors were used in each Roller 

Coaster event (Figure 2.6). This instrument was origin- 

ally developed for sampling viable biological aerosols 

but has subsequently been used extensively €or sampling 

inorganic aerosols. The instruments used in this pro- 

gram were modified to change sizing characterlstics, to 

decrease wall losses due to plate-out, and to improve 

overall performance of the instrument. 

The modification of the Andersen sampler consisted 

of removing Stage 5 from the assembly and making arrange- 
ments on the remaining stages (1, 2, 3, 4, and 6) so 

that only flat disks of glass would be utilized, rather 

than glass petri dishes. 

Metal spacers and rubber cubes were attached to 

various stages of the sampler so that the glass plates 

were positioned next to the underside of the samplinz 

staces at a distance of three times the diameter of the jet 

h o ! ~ e s  rrJr that specific staLe. Three small metal spacers 

14 



were g lued  t o  t h e  bottom of each s t age ,  approximately 

120 degrees a p a r t .  To hold the1 g l a s s  p l a t e s  a g a i n s t  

t h e s e  metal spacers ,  h a l f - i n c h  cubes of Sponge rubber  

were g lued  t o  t h e  top  of each Succeeding s t a g e  i n  t h r e e  

p laces ,  approximately 120 degrees  a p a r t .  F igure  2.7 i s  

a photograph of t h e  disassembled f i r s t  s t a g e  of t h e  

Andersen, showing t h e  mod i f i ca t ions  t h a t  were made t o  

each s t a g e .  Spacer dimensions a r e  shown i n  FiEure 2.8. 

The Andersen impactor,  modified as desc r ibed  and 

equipped wi th  a 2-inch Gelman i n - l i n e  f i l t e r  as a ter-  

minal s t a g e  ( F i p r e s  2.6 and 2 . 7 ) , w a s  used on t h e  

movable andfixed ground a r r a y  s t a t i o n s  and on each 

mobile s t a t i o n  (F igure  2.4). 

2.1 .3  Tota l  A i r  Samplers. Three types  of low- 

volume t o t a l - a i r  sampling heads, each loaded wi th  a 

Nicrosorban f i l t e r  backed by a molecular  membrane f l l -  

t e r ,  were used dur ing  a l l  f i e l d  even t s .  Two t ypes  which 

were f u r n i s h e d  by t h e  B r i t i s h  were equipped wi th  i s o -  

k i n e t i c  o r i f i c e s .  The t h i r d  type used was a 2-inch- 

d iameter  Gelman d i sposab le  p l a s t i c  head wi th  open face .  

Throughout t h i s  r e p o r t ,  t h e  i s o k l n e t i c - t y p e  t o t a l - a i r  

samplers a r e  r e f e r r e d  t o  as  TAS J and TAS 11. The Gel- 

man p l a s t i c  head i s  r e f e r r e d  t o  a s  TAS D o r  TAS Msp .  

The TAS I (Figure  ‘2.9) t o t a l - a i r  sampler was used p r i -  

mar i ly  on t h e  ba l loon  a r r a y s  and was mounted on t h e  

15 



Gelman Bantam pump a s  shown i n  F igure  2.3. The TAS I1 

(F igure  2 .10)  type  w a s  used p r i m a r i l y  on t h e  movable 

ground arrays and was mounted as  shown in Figure  2.11. 

The TAS Disp (F igure  2.12) sampling head was used on 

a l l  ground a r r a y s  and was mounted w i t h  t h e  f i l t e r  i n  

t h e  h o r i z o n t a l  p o s i t i o n  t o  minimize l o s s e s  due t o  

a n i s o l i n e s i s  and t o  a s s u r e  l a r g e - p a r t i c l e  c o l l e c t i o n .  

2 .1 .4  S t i c k y  Cylinders  and S t i cky  Plates. S t i cky  

c y l i n d e r s  (wires) coa ted  w i t h  a s o l u t i o n  of benzol and 

v a s e l i n e  were used to sample relative activity concentrations in 

the cloud (F igure  2.13). These devices  cons i s t ed  of 

22-inch l e n g t h s  of b r a s s - a l l o y  wire,approximately 1/16- 

i nch  i n  diameter,  which were f a s t e n e d  t o  the v e r t i c a l  

l i n e s  of t h e  ba l loon  a r r a y s  by means of a l l i g a t o r - t y p e  

c l i p s .  The t r a n s p o r t i n g ,  handl ing,  and s t o r a g e  of the 

l a r g e  q u a n t i t i e s  of t h e s e  samplers used on the  ba l loon  

a r r a y s  during a l l  even t s  was made r e l a t i v e l y  simple by 

t h e  use  of s p e c i a l  c o n t a i n e r s  cons t ruc t ed  of  plywood. 

The s t i c k y  p l a t e s  ( d i s k s ) ,  which were used a l s o  on 

t h e  ba l loon  a r r a y s  t o  measure g r a v i t y  f a l l o u t  from t h e  

cloud, cons i s t ed  of 7-inch-diameter p l a t e s  c u t  from 1/4- 

i nch  P l e x i g l a s  and equipped wi th  a s l o t t e d  center-mounted 

b o l t  and wing-nut t o  permit  a t tachment  t o  the v e r t i c a l  

c a b l e s  of a ba l loon  c u r t a i n .  These devices  were coa ted  

w i t h  a v a r i e t y  of adhesives  and were equipped w i t h  

16 



modified 16-mm-film containers f o r  convenient transport- 

ing, handling, and storage (Figure 2.14). 

2.1.5 Sequential Samplers. Ten Gelman paper-tape 

sequential samplers (Figure 2.15)  and two types of 

British-designed and-furnished rotary disk-type sequ.en- 

tial samplers (Figure 2.16) were operated during all 

events. 

The Gelman-tape sequential (Catalogue Number 2'3000) 

was modified to provide a 7-second samplin& period, vith 

a &-second changeover time. In addition, the intake 

orifice was equipped with an elbow fitting to orient 

the intake normal to the wind direction. Powe? f o r  the 

Gelman sequentials was provided by portable, gasoline- 

driven, 110-volt generators. 

The rotary-disk type sequentials, Guzunders Mark I 

and Mark 11, were designed to operate from a central 

timing unit and vacuum supply. During all four Roller 

Coaster events, these samplers were mounted on the 

Mobile Stations (Figure 2.4) and employed Austen pumps 

as a vacuum source. 

2.1.6 Adhesives  and^ Filter Media. The adhesives, 

films, and filtem used in Project 2.2 air-sampling 

equipment are listed in Table 2.1. 

2.1.7 Vacuum Pumps. Interchangeable vacuum pumps 

were used to furnish an individual vacuum source for all 
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a i r - f l o w  samplers except  t he  Gelman paper - tape  sequen- 

t i a l  samplers ,  which had b u i l t - i n  vacuum pumps. 

d i f f e r e n t  types  of vacuum pumps were used  during the  

f i e l d  e v e n t s .  They were: (1) t h e  V i t r o  (Eg l in )  pump 

(17 t o  18 l i t e r s / m i n u t e ) ,  (2) the Bantam Gelman pump 

(f low r a t e  approximately 18 l i t e r s / m i n u t e ) ,  ( 3 )  t he  

B r i t i s h  (Char les )  Austen pump (f low r a t e  20-to-30 l i t e r s /  

minute) ,  and (4) t h e  B r i t i s h  SC-6 Vacandair (flow r a t e  

approximately 17- t o -  18 l i t e r s / m i n u t e )  . 

Four 

V i t r o  E g l i n  Pump (Figure  2.17). The 

V i t r o  Eg l in  pump was a r o t a r y ,  pos i t ive-d isp lacement  

pump, powered by a 12 -vo l t  dc motor and conta ined  i n  an  

aluminum c a b i n e t .  The pumps had a spr ing-loaded va lve  

on the  i n p u t  t o  prevent  overloading of the  motor should 

the  a i r  i n t a k e  become blocked. The u n i t s  f o r  t h i s  t e s t  

s e r i e s  were modified i n  two ways: (1) A l i m i t i n g  

o r i f i c e  was i n s t a l l e d  on t h e  i n t a k e  l i n e ,  i n s i d e  the  

c a b i n e t ,  t o  l i m i t  t h e  flow t o  approximately 17.5 l i ters 

per  minute,  and (2 )  Connections t o  t h e  motor -cont ro l  so l eno id  

were brought o u t s i d e  the  c a b i n e t  so t h a t  remote c o n t r o l  

of the  pumping u n i t  cou ld  be more r e a d i l y  achieved.  The 

pumps were powered from 12-vo l t ,  l ead -ac id  s t o r a g e  

b a t t e r i e s .  

Bantam Gelman Pump (Figure  2.18). 

Weighing but 8 pounds, t he  Bantam-Gelman had less than  half 
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t he  weight  of any o t h e r  pump used. 

w i t h  a l l  a i r  samplers  on t h e  ba l loon  c u r t a i n s .  

It a lone  was used 

The b u i l t - i n  flow meter w i t h  flqw c o n t r o l  

valve ( v a r i a b l e  from 10 to 35 l i t e r s / m i n u t e )  was by- 

passed;  flow c o n t r o l  t o  18 l i t e r s / m i n u t e  was achieved 

by a d d i t i o n  of  a c r i t i c a l  o r i f i c e .  

r e g u l a t i o n ,  more s t a b l e  o p e r a t i o n  wi th  changing or  dif- 

f e r e n t  loads  and w i t h  vo l t age  f l u c t u a t i o n s  r e s u l t e d .  

By t h i s  type of flow 

B r i t i s h  Char les  Austen P u m ~  (Figure  2 .19 ) .  

The Austen pump w a s  a s m a l l ,  f a i r l y  l i gh twe igh t  ins t rument  

o p e r a t i n g  on a 1 2 - v o l t  dc source .  

The pump w a s  n o t  equipped w i t h  a l i m i t i n g  

o r i f i c e ;  consequent ly ,  it had a flow rate  range from 20 

t o  30 l i ters  p e r  minute, depending upon the  load  t o  t h e  

Pump. 

B r i t i s h  SC-6 Vacandair Pump (Figure 2.20) 

The Sc-6 pump w a s  compact and designed t o  ope ra t e  on 12 

v o l t s  dc, w i t h  a low amperage d r a i n .  The pump was n o t  

equipped wi th  a c r i t i c a l  o r i f i c e .  

2 e 1.8 E l e c t r i c a l  Power Sources.  E le c t r i ca 1 

power f o r  o p e r a t i n g  a i r - sampl ing  equipment was provided 

by l 2 - v o l t  b a t t e r i e s  and l lO-to-l3O v o l t  ac  gaso l ine -  

d r iven  g e n e r a t o r s .  

E l e c t r i c a l  System f o r  Ground Amam. 

Sampling s t a t i o n s  (F igure  2 .11)  l o c a t e d  on t h e  c u t e r  

a r c s  of t he  ground a r ray  (Arc N through Arc R)  were 
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equipped with 12-volt batteries, and power to a sampler 

was applied manually at the station. This was also true 

for instrumentation above thebasic plan that was added 

to Clean Slate ID. Power for inner arc stations was 

also supplied by 12-volt batteries; an entire arc could 

be switched simultaneously from a remote position. 

The remote control system for the ground array 

consisted of a separate circuit for Arcs B, D, F, H, J, 

and L, with actuation capability from either end of the 

arc. Two additional circuits were required to remotely 

operate the instruments on the GZ array and Arc A. 

These two circuits were actuated by switches located out- 

side the timing and firing trailer. A plug connected to 

the remote system was located at each instrument station 

on the arc. When more than one instrument was located 

at a station, a three-outlet adapter was used. 

Each remote circuit consisted basically of a 

primary system of a battery power supply, which, upon 

switch closure, furnished voltage to energize six DN-11 

relays spaced equally around the arc. These relays con- 

nected a battery in a secondary system which supplied 

voltage to outlets at each station of a ten-station 

segment of the arc. The voltage of these outlets ener- 

gized Magnacraft relays which completed the power sup- 

ply circuit for each pump. Each pump was supplied with 

a Magnacraft relay, which in the case of the movable 
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array pumps, went with the pump to each new location. 

To insure that all stations on the remote 

control system were operational at the time of an event, 

each pump was checked at approximately H-17 to-11 hours. 

All pumps were then attached to the remote system and 

one pump on each segment was checked f o r  operation. 

The operational check of each segment was again repeated 

at approximately H-4 hours, after which the arcs were 

not disturbed. 

Electrical System for Balloon Arrax. 

The Arc B balloon curtain was instrumented with total- 

air samplers and Casella impactors and required a total 

of 90 pumps operated from a 110-volt ac power supply. 

The pumps were attached at six horizontal levels of the 

curtain. Each horlzontal cable supported the electri- 

cal wiring which supplied power to the pumps. As the 

curtain was raised, the upward motion was halted at each 

horizontal line, and the pumps and samplers were at- 

tached. At this time, power was applled to the horizon- 

tal and adjusted to give 130 volts at the center of the 

array. The voltaze applied to the instruments at che 

ends of the horizontal was approximately 110 volts, due 

to line loss. Each pump was checked for operation and 

a low-wattage lamp was placed at each end of the horizon- 

tal. The power was then turned off and the curtain 

raised until the next horizontal line lifted off the 

ground, at which time the above ppocedure was repeated. 
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After 'che curtain was completely suspended 

and located at the recommended position on Arc B, the 

power was then applied to all horizontal5 simultaneous- 

ly. The electric lamps furnished a visual indication 

that power was indeed applied. The bulbs  burned 

throughout the cloud passage and indicated that no power 

failures occurred. 

2.2 CALIBRATION AND TESTING OF INSTRUMENTATION 

Due to the stringent time schedules established 

for conducting the Operation Roller Coaster wents, 

combined with the logistics problems associated with 

moving and installing the large quantities of complex 

and diverse air sampling instrumentation, it was im- 

possible to measure air flow at the individual sampling 

stations on the sampling networks. Therefore, a propam 

of laboratory tests and measurements was conducted in 

the field in order to establish accurate average flow 

rates for the various vacuum-pump air-sampler configu- 

rations used durin;: each event. 

Pasically, the measurements were concentrated on 

three main areas: the power supply systems. the vacuum 

pumps, and the air samplers. In general, the following 

tasks were performed: 

1. Performance of power. system, vacuum pumps, 

2. All vacuum-pump flow rates were measured. 

and samplers was evaluated. 
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3. J e t  w i d t h s  and sepa- ra t ion  dimensions e f f e c t i n s  
f low r a t e s  of cascade impactors  were measured. 

4. LQading e f f e c t s  on vacuum pumps by va r ious  
types  of a i r  samplers were measured. 

The average f l o w  r a t e s  der ived  from these measurements 

are p resen ted  i n  Table 2 . 2 .  Comparisons of t h e s e  aver-  

age flow r a t e s  w i t h  measurements made a t  sampling 

s t a t i o n s  p r i o r  t o  t h e  Double Tracks event a r e  shown i n  

Table 2 .3 .  The e x t e n t  t o  which t h e  average flow r a t e s  

d e v i a t e  from f i e l d  measurements l i s t e d  i n  Table 2 . 3  Is 

summarized i n  Table 2.4, Based on t h e  data i n  Table 2.4, 

a 20-percent accuracy vould seem most reasonable  f o r  

t h e  SC-6 average flow r a t e .  

2 . 2 . 1  Case l l a  Cascade Impactors. The flow r a t e s  

were measured through 78 Case l la  cascade  impactors  a t -  

tached t o  common Sg l ln ,  Midget Gelman, Austen, and SC-6 

type  p u m y .  Measurements were made w i t h  t h e  B r l t i s h  

f l o w  meter  and t h e  Brooks Rotameter. The Br i t i sh  flow 

meter had an i n - s e r i e s  vacuum gauge which gave t h e  read- 

i n c s  (F igure  2.21) i n  inches  of  mercury. The Br i t i sh  

flow-meter readings  were c a l i b r a t e d  a t  s ea  l e v e l  w i t h  a 

read-off  accuracy of  - + 0.5 l i t e r  /minute. 

Rotameter was c a l i b r a t e d  i n  t h e  General Djrnamics a l t i -  

tude chamber a t  sea  leve l ,  5,000 f e e t , a n d  10,000 f e e t ,  

and. was found t o  be a c c u r a t e  t o  w i t h i n  - + 2 percent 

over  the range of read.ings when c o r r e c t e d  f o r  tempera- 

t u r e  and p res su re .  

Tfle Brooks 
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The many simultaneous readings by both the British 

flow meter and the Brooks Rotameter (Appendix B) pro- 

vide a calibration of the British flow mter in terms 

of Brooks Rotameter readings. Preliminary analysis 

indicated that multiplying the British flow-r.ate values 

by about 1.18 would correct the readings to the Brooks 

Rotameter readings at 5,000-foot altitude. In this 

report, the Brooks Rotameter readings are reported 

in terms of the General Dynmics calibration for 5,000 

feet above sea level. The considerations necessary to 

correct for temperature and pressure parameteys are pre- 

sented in the next paragraph. 

2.2.2 Pressure and Temperature Corrections for 

Rotameter Flow Measurements. If the sea-level curve is 

used to convert scale readings to volume flow rate, it 

is necessary to multiply by a correction factor to ac- 

count for the fact that air pressure at the rotameter 

is not the same as at sea level (14.7 psia, 760 mm/Hg, 

1015 mb). The mean yearly pressure at the test site is 

840 mb, and there is a further correction because of the 

drop through the sampler or any other device which pre- 

cedes the rotameter in the air-flow circuit. There is 

also a small correction because the mean temperature 

during the pump calibration and usage at the test site 

was about 40°F (500°R), whereas the sea-level calibra- 

tion corresponded to 70°F (530'R). 

tion factor is 

The combined correc- 
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where : 

P = pressure i n  mb a t  i n t a k e  of rb tameter ;  

P = 840-d where d i s  drop through t h e  sampler i n  

Table 2.5 g i v e s  t h e  va lues  of f t h a t  have been tab- 

m b  . 

u l a t e d  i n  t e r m s o f t h e  p r e s s u r e  drop through the sampler 

load.  F igu res  2.22 and 2.23 a r e  c a l i b r a t i o n  curves 

t h a t  were prepared f o r  sea l e v e l ,  5,000 f e e t ,  and 10,000 

f e e t  a t  the  General Dynamics testing l abora to ry .  

Je t  width and spacing between j e t s  and impact ion 

d i s k s  v a r i e d  between samplers  ( s e e  Appendix A and Fig- 

u re  2.24);  t h e r e f o r e ,  great  c a r e  was taken t o  avoid mlx- 

i n 2  s t a g e s  between samplers.  However, a g r a p h i c a l  

r e p r e s e n t a t i o n  of measured f low r a t e s  and j e t  dimensions 

shown i n  Figures 2.25, 2.26, and 2.27 p l o t t e d  from the 

d a t a  i n  Table 2.6 show t h a t  no c o r r e l a t i o n  i s  suggested 

between f low r a t e s  and $ e t  widths  o r  nonuniforrnity of 

back-up f i l t e r  media. Flow rates were measured through 

Gelman AM-4 f i l t e r s  t o  t e s t  f o r  un i fo rmi ty  of f i l t e r  

media (Table  2.7). R e s u l t s  show t h a t  f i l t e r  media a r e  

very  uniform from f i l t e r  t o  f i l t e r .  Table 2.6 shows 

t h a t  some geometry f a c t o r  i n  t h e  Case l l a  i s  t h e  c r i t i c a l  

f a c t o r .  However, a p o s s i b l e  t r e n d  toward flow r a t e  

i n c r e a s i n g  wi th  inc reased  j e t - t o - c o l l e c t i o n - p l a t e  spac- 

i ng  on t h e  f l n a l  C a s e l l a  stage i s  i n d i c a t e d  i n  
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Figure 2.23. 

Table 2.8 gives manufacturer's specifications f o r  

Casella cascade impactor jet dimensions. 

2.2.3 Andersen Sampler. Table 2.9 shows data 

taken to evaluate the uniformity of flow through 6am- 

plers with back-up filters. The results show that f l o w  

rates through 10 randomly selected were the same from 

sampler to sampler. 

Andersen sampler jet and clearance dimensions 

(Appendix A) further demonstrate the uniformity of the 

sta&es in Anciersen samplers. 

2.2.4 Total Air SamplinF;. Before the Double Tracks 

event, 21 samplers were calibrated for f low rates at 

biological stations loaded for field operation. Table 

2.10 presents the results in liters/minute as measured 

by the British flow meter. The flow-rate meter was cali- 

brated at sea level and was recalibrated in an environ- 

mental chamber for the altltude of the test site (which 

was -6 ,000 feet above sea level f o r  Double Tracks and 

z 5,400 feet above sea level f o r  Clean Slate I, II, andIII. 

The samplers chosen for the biological measurements 

were selected on the basis of  close conformity to manu- 

facturers tolerances. The Casellas were selected from 

a group of 58 of the most homogeneous Casellas out of 
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t h e  268 used i n  t h e  t e s t  series. 

2.2.5 Sequent ia l  - -I- Samjlers .  The Mark I and I1 -- 
Guzunders were checked f o r  proper  t i m e  scquencinc be- 

f o r e  each event .  The ins t ruments  were both powered by 

a common Austen vacuum pump ope ra t ing  on a 12-vol t  

b a t t e r y .  

Measurements made of t h e  f low r a t e s  of paper- tape 

s e q u e n t i a l  samplers a r e  shown i n  Table 2.11. 

2.2.6 Vacuum mm. Figure  2.28 shows t h e  r e -  

s u l t s  of a s tudy  (see Tab1.e 2.12) t o  determine how 

vacuum pumps maintained t h e i r  f low r a t e s  dur ing  t h e  

t e s t  s e r i e s .  Eighty vacuum pumps were chosen a t  random 

and r e c a l i b r a t e d  a t  t h e  end of t h e  f i n a l  f i e l d  event ,  

and t h e  flow r a t e s  ob ta ined  were compared w i t h  flow 

r a t e s  t h a t  were recorded be fo re  t he  f i r s t  f i e l d  event .  

Resu l t s  i n d i c a t e :  

1. Egl in  pump f low r a t e s  remained about cons t an t .  

2.  Gelman Bantam pump flow r a t e s  remained about 
cons t an t .  

3. B r i t i s h  Austen pump f low r a t e s  were about 12 

4. B r i t i s h  SC-6 pump f low r a t e s  were about 6 p e r -  

When t h e  B r i t i s h  Austen and SC-6 flow r a t e s  changed 

percent higher at the last  reading. 

cen t  lower a t  t h e  l a s t  reading .  

cannot be determined from a v a i l a b l e  da ta .  The f a c t  

t h a t  f l o w - r a t e  changes d i d  occur a f f e c t e d  t h e  accuracy 
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limits of the station flow rates (see Appendix B for 

detailed tabulate U pump flow data). 

2.2.7 Electrical Power Supply. Approximately 20 

percent of the batteries throughout the array were 

checked for specific-gravity readinas of not less than 

i.230. To preclude any battery failure due to deteri- 

oration from sitting unused in the field for periods of 

from one t o  two weeks, each battery was recharged after 

each event. 

The results of a battery durability test (Table 

2.12) are presented graphically in Figure 2 - 2 9 .  The 

salient feature was the small change in sampler flow 

rate during the 300 minutes. Batteries were never 

operated for more than three hours during an actual 

field event. 



TABLE 2.1 ADHESIVES, FILIG, AND FILTERS USED WITH AIR-SAMPLING INSTRUMENTS 

Sampline Devise  Adhesives  and Sample Format Type F i l t e r  
Filmsa 

C a s e l l a  Mark I1 

C a s e l l a  (Ground Zero 

Andersen Sampler 

T.A.S. Mark I 
T.A.S. Mark I1 

Gelman D i s p .  F i l t e r  

o n l y )  

Gelman Sequen t i a l  
Sampler 

S e q u e n t i a l  Samplers  
Cuzunders Nark I 
and I1 

C y l i n d r i c a l  Col- 
l e c t o r  

Bal loon  Deposi- 
t i o n  C o l l e c t o r  

Mobile Uni t  Deposi- 
t i o n  C o l l e c t o r  

1 i n .  d i a .  glass 47 mm Type "E" 

3 i n .  Ace ta t e  d i s k  2 i n .  A M 4  

disk 

-- 47 mm Microsorban -- and AM-& 

-- 2 i n .  Microsorban 
and AM-& 

F i l t e r  Tape Gelman Type \I-41 

2 mm d i a .  wire -- 

7 i n .  d i a .  P l e x i g l a s  -- 

12" x 14" aluminum -- 
p1at.s 

Disk 

aAdhesives  and Fi lms:  

( 1 )  S t r i p p i n g  Film: C e l l u l o s e  Acetate in Acetone, 7% solution. 

( 2 )  Normal Impactor  Adhesive:  Res in  American W. W. 1 gm 
Acetone 5.5 c c  
Dibu ty l  P t h a l a t e  1.0 c c  

(3)  Dow Corning 4 

( 4 )  Water s o l u b l e  adhes ive :  G e l a t i n e  1 m  
Water 30 cc 
Glyce r ine  2 c c  

( 6 )  Kv la r  Film. 
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TABLE 2.2 AIR-SAMPLER FLOW RATES 

hunP Casella Impactor Andersen Impactor Total Air Sampler 
Type 

Measured Average Measured Average Measured Average 
Flow Rates Value Flow Rates Value Flow Rates Value 

liters/minute liters/minute liters/minute 

&din 17.8 (17.3 to 18.3) 17.85% 18.4 18.45% 18.3 18.33% 

Oelman 18.0 (17.2 to 18.2) 18.05% 18.0 18.03% 18.0 18 .05% 

Austen 22.5 (18.7 to 24.1) 22.5210$ 26.5 26.2 26.52105 25.7 25.3 25.7510% 

17.8210% 
to 2 b .4) 

SC-6 17.5 (13.0 to 18.9) 17.5210% 17.8 17.8+10$ 17.8 

TABLE 2.3 PRE-RELEASE CALIBRATION DATA, DOUBLE TRACKS 
______ ~~ 

M P  Sampler Average Field Deviation from Remarks 
Type Type Flow Rate Measurement Average Value 

Eglin 
glin 
Eglin 
glin 
Fglin 
SC-lj 

Austen 
Eglin 
Glin 
Elin 
Qlin 
alin 

SC-6 
SC-6 
SC-6 
Austen 
SC-6 
SC-6 

SC-6 
SC-6 
32-6 
SC-6 

Austen 
sc-6 
SC-b 
Qlin 
Fglin 
sc-6 
&lin 
SC-6 
Austen 
Nlin 

TAS-D 
Andersen 
TAS-D 
Andersen 
Andersen 
TAS-D 

Casella 
Andersen 
TAS-D 
Casella 
Andersen 
Andersen 

Casella 
Casella 
Casella 

Casella 
TAS-D 

TAS-D 

TAS-I 
Casella 
Casella 
TAS-I 

Casella 
Casella 
Casella 
Andersen 
Casella 
TAS-I1 

Andersen 
TAS-I1 
Casella 
Andersen 

liters/minute per cent 

19.7 + 7  high by 2% 
19.5 + 5  
18.0 - 1  
18.0 - 2  
18.3 - 1  
20.6 +l4 high by 4% 

> 2  
18.3 
18.3 0 
18.1 + 2  
18.7 + 2  
17.7 - 4  

- 1  
L23 

18.3 2 5% 

18.3 L 5% 
18.4 2 5% 
18.4 2 548 

18.4 2 5% 

17.8 2 10% 

22.5 2 10s 
18.4 2 5% 
12.3 L 5% 
17.6 ;t 5% 
18.4 2 548 
18.4 2 5% 

17.5 2 10% 
17.5 5 10% 
17.5 2 10% 
25.7 2 10% 
17.5 2 10% 
17.8 2 10% 

17.8 & 10% 18.9 

17.5 2 10% 20.1 
17.5 2 10% 20.5 

17.8 2 10% 20.7 

22.5 2 10% 
17.5 2 10% 
17.5 2 10% 
18.4 2 10% 
17.8 2 5% 
17.8 2 10% 

18.4 + 5% 
22.5 2 10% 
18.4 2 5% 

17.8 I l O $  

23.6 + 5  
21.6 +IC, high by 9% 
17.7 - 4  
12.3 + 3  
18.3 + 3  

21.2 +18 high by 8% 

18.2 
23.0 

18.4 
>23 

- 1  
+2Z high by 12% 
+ 2  

0 
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TABLE 2.4 SUMMARY OF TABLE 2.3 RESULTS 

m P  Measurements Measurements , Remarks 
Type Within Beyond 

Average L i m i t s  Average L l m l t s  

Egl in  13 1 + ?% 

Gelman 

Aus ten 3 

SC-6 7 
15$--4 
20%-2 
20$--1 

TABLE 2.5 ROTAMETER CORRECTION FACTORS 

Pressure  Drop Through Sampler 

Inches,  Hg f i i l l i h a r s  mb Pressure  Drop f Remarks 
840 mb Minus 

0.0 
0.5 

1.0 
1 .5  

2.0 
2 .5  

3.0 
3.5 

4 . 0 
4.5 

5.0 
5.5 

0 840 1.07 Mul t ip ly  f low rate as 
16.6 823 1.08 read from sea l e v e l  

curve by f to  g e t  cor- 
r e c t  volume f low rate.  

33.3 
49.9 

807 
790 

1.09 
1.10 

1.12 Inasmuch as t h e  curve 
1.13 shown i n  F igu re  2.22 

i s  nea r ly  s t r a i g h t  i n  
1 .14  t h e  range of l n t e r e s t  
1.15 one can mul t ip ly  scale 

reading  hy f and then  
1.16 read  t h e  volume f low 
1.18 r a t e  from t h e  curve  if 

he  p r e f e r s .  The volume 
1.19 f low rate so obta ined  
1 .21  w i l l  be t h e  co r rec t ed  

65.6 773 
83.3 757 

100.0 740 
116.6 723 

133.? 707 
149.9 690 

166.b 673 
657 183.3 

value.  
6.0 200.0 640 1.22 
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TABLE 2.6 CASELLA IMPACTOR DIMENSIONS A N D  AIR-FLOW DATA 

All measurements made with Brooks Rotameter and presented in direct scale 
readings. 

Dimensions Flosi Rates 
Sampler 
Number 

Stage 3 Stage 4 Stage 4 E g l l n  Gelman Austen 
Jet Width Jet Width Gap Pump Pump Pun? 

100 
101 
108 

"2 12 
128 

131 
134 
135 
137 
154 
158 
166 
177 
182 
193 
196 
197 
200 
201 
205 
207 
209 
210 

229 
231 

246 
250 

251 
252 
259 

223 2 0  

263 
268 
272 

280 
282 
284 
285 
292 
300 
302 
306 
308 
309 
312 
314 

10-3 inches 

:i 
34 
31 
33 
30 

35 
32 
33 
33 
31 
31 

31 
31 
31 
32 
28 
30 

32 
26 
32 
30 
28 
19 

35 
34 

32 
30 

35 
26 
35 
31 
32 
33 

29 
28 
31 
32 
35 
29 

35 
31 
28 
37 
31 
36 

2: 

10-3 inches 

16 
14 
13 
12 
11 
11 

16 
12 
16 
19 
11 
12 

11 
15 
11 
17 
11 
12 

19 
16 
11 
12 
20 
11 

21 
11 
14 
12 
12 
12 

11 
16 
12 
12 
14 
15 
18 
12 
12 
19 
12 
11 

15 
13 
14 
14 
16 
12 

10-3 inches 

2 
6 
6 
5 
6 

8 

9 
7 
7 
4 
6 
4 
E 
6 
5 

5 
7 
7 
7 
7 
5 

7. 

5 
5 
6 

6 
6 
6 
6 
5 
5 
6 

6 
7 
5 
7 
6 
5 
b 
6 
5 
5 

2 

2 

84 
85 
85 
84 
83 
85 
86 
86 
84 
55 
83 
33 
33 
65 
82 
87 
85 
85 
82 
85 
84 
83 
87 
85 
86 
E 2  
64 
E4 
64 
84 

3 
E: 
85 
85 
86 

83 
84 
8; 
85 
84 
82 

E5 
82 
65 
84 
85 
85 

65 
85 
86 
85 
E2 

:: 
85 
82 
87 
85 

34 
83 
81 
86 
E6 
85 
84 
86 
85 
84 
87 
65 

87 
84 
65 
6.h 
85 
65 

85 
86 
84 
'3 6 
86 
E5 

84 
85 
85 
85 
E i j  
84 
56 
e j  
86 
85 
65 
84 

111 
117 
113 
111 
110 
113 

118 
100 
116 
119 
107 
114 

106 
107 
101 
117 
107 
111 

113 
114 
114 
108 
120 
104 

120 
111 
111 
107 
111 
112 

113 
116 
106 
120 
113 
110 

110 
108 
111 
113 
106 
112 

117 
105 
115 
111 
111 
104 
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TABLE 2.6 CONTINUED 

A l l  measurements made with Brooks Rotameter and presented i n  direct scale 
readings. 

Dimensions Flow Rates 
Sampler 
Number 

Stage 3 Stage 4 Stage 4 Eglin Gelman Austen 
Jet Width Jet Width Gap Pump Pump P W P  

10-3 inches loa3 Inches inches 

28 1 2  105 
104 

a2 83 
82 82 
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TA8L.E 2.7 AIR-FLOI.: THROUGH CELMAN AM-4 FILTER 

A i r - f l o w  measurements made w i t h  Brooks Rotameter. Vacuum 
measurements made w i t h  B r i t i s h  Vacuum-Flow Meter. 

Pump F i l t e r  Air-Flow Pump Loaded w i t h  
W w  Number w i t h  Pump AM-4 F i l t e r  

Unloaded 
Vacuum Air-Flow 

l i ters /min inches, Hg l i t e r s / m i n  
Eglin 1 1E.8 1.5 18.3 
E g l i n  2 18.8 2.0 18.3 
Egl in  3 16.8 2.0 18.3 

18.3 Egl in  4 19.0 2.0 
19.0 1.5 iE.3 2 18.7 2.0 18.3 

E&lin 
E g l i n  

E g l i n  
Egl in  
E g l i n  
Eglin 
Austen 
Austen 

' I  
8 
9 

10 
1 
2 

18.8 
18.8 
18.8 
18.8 
28.6 
28.8 

28.2 
2G.2 
26.4 2 28.6 

2 Austen 
Austen 
Austen 
Austen 

28.4 ;I 28.6 
Austen 
Austen 

Austen 9 28.8 
Austen 10 20.7 

2.0 
1.5 
1.5 
2.0 
2.0 
2.0 

18.3 
18.3 
1e.3 le,. 3 
26 
25.3 

2.0 
2.0 

26.4 
25.7 

TABLE 2 .5  MANUFACTURER'S SPECIFICATIONS FOR CASELLA 
MARK I1 CASCADE IMPACTOR STACL DIMENSIONS 

Dimensions quoted from Ins t ruc t ion  Leaflet 3 O l 8 / R I  f o r  
t h e  Cascade Impactor, C. P. Caaella & Co., Ltd., Regent 
House, m i t a n n i a  Walk, London N. 1. 

s tage  Jet Jet Separation 
Number Length Width Dimension 

1 1.000 0.750 0.028 

2 0.550 0.057 0.039 

3 0.550 0.029 0.014 

4 0.550 0.011 0.0055 
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TABLE 2.9 AIR FWW DATA FOR THE ANDEFSEN IMPACTOR 
Air-flow with Egl ia  and Austen pumps measured with Brooks Rotameter; 
Britlsh Vacuum-Flow Meter used  with SC-6 Pump; Vaouum measured 
with British Vacuum-Flow Meter. 
Pump Samp 1 er 
m e  Number Vacuum Air-Flow 

EGLIN 
EGLIN 
EOLIN 
EOLIN 
EGLIN 
EGLIN 
EOLIN 
EGLIN 
EGLIN 
EGLIN 

AUST8N 
AUSTEN 
AUSTEN 
AUSTEN 
AUSThN 
AUSTEN 
AUSTEN 
AUSTEN 
AUSTEN 
AUSTEN 

A-27 
A- 24 
A-57 
A-119 
A-59 
A-67 
A - 4 0  
A- 1 

A-1: 
A-76 

A-27 
A-24 
A-57 
A-119 
A-59 
A-67 
A - 4 0  
A - 1  
A-76 
A-13 

sc-6 

SC-6 
sc-6 
sc-6 

sc-6 A - 1 -  
sc-6 A-70 

sc-6 
SC-b 

SC-6 A& 

A-27 
A-24 
A-57 
A-119 
A-59 
A - b 7  

Inches, Hg liters/min 

1.5  
1.5 
1 .5  
1 .5  
1 .5  
1 .5  
1.5 
1 .5  
1 .5  
1.5 

2.0 
1 .5  
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
1.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

18.5 
18.5 
18.4 
18.4 
18.5 

18.4 
18.4 
18.4 
18.4 

18.5 

26.4 
26.6 
26.6 

26.6 
26.0 
26.0 
26.0 
26.4 

26.6 

26.2 

17.3 
17.3 
17.3 
17.3 
17.3 
17.3 
17.3 
17.3 
17.: 
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TABLE 2.10 AIR-FLOvi MEASUREMENTS MADE AT AIR-SAMFLING STATIONS LOCATED ON 
DOUBLE TRACKS BIOLOGICAL ARRAY,  

A l l  measurements made w i t h  B r i t i s h  Vacuum-Flow Meter. 

Arc S ta t ion  Sampler Sampler  Pump Pump . A i r  A i r  
Type Number Q p e  Number Flow Flows 

l i te rs /min  l i t e rs /min  

Case l la  202 sc-6 4546 18.9 
061 545 SC-6 4474 18.9 

I 061 Casella 15.3 19.5 

G 
I 

E 060 TAS I 510 SC-6 4353 4329 21.2 
281 sc-ti 

05’ TAS I 

E 060 Cas e 1 la 349 Austen Bfi93SE 23.Lj-I. 21.2 
G 054 TAS D 76 Austen B176SE 2 3 . 6  

18.9 15.9 
45 9 21.2 20.1 

18.9 
4420 G 054 Casella 253 SC-6 

G 062 Casella 
G 056 Casella 197 SC-6 4428 

183 sC-ti 
_ .  

G 066 TAS D 77 SC-6 4506 18.6 ~~~ 

TAS I 579 SC-6 4486 18.5 
Casella 139 SC-6 4426 20.1 18.3 

I 057 
I 057 

G 060 Casella 144 SC-6 20.1 16.5 
G 000 TAS I 534 3 - 6  b% 20.7 
G 000 Casella-F 284 Austen B225SE 23.6+ 20.7 
E 056 Casella 156 SC-6 43176 26.1 19.5 _ _  ~ 

16.9 
18.9 18.9 

E 0% TAS I 576 SC-6 4439 
G 050 Casella 167 SC-6 4345 

20.1 $2;; 18.9 
Casella 263 SC-6 

G 058 058 TAS I 519 SC-6 
G 

19.5 
G 064 Casella $06 SC-6 4512 21.2 

aLaboratory measurement. 

TABLE 2.11 AIR-FLOW DATA FOR THE GELMAY PAPER-TAPE 
SEQUENTIAL SAMPLER 

Air-Flow measurements  made with Brooks Rotameter.  
measurements  made with Brit ish Vacuum Flow Meter. 

Ser ia l  Number Flow Meter Air Flow 

liters/min l i ters/min 

305B006AlOXPD3 11.5 10.9 

Flow 

305B006AlOXP12 12.5 10.9 

305B006AlOXPB3 12.0 10.9 

305B006AlOXPD3 

305Kl06AlOXPD3 

11.0 

11.5 

10.6 

12.1 
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TABLE 2.12BATTERY-3URABILITY TEST DATA 

All measurements made with batter; connected,to Vitro 
(Eglin) Pump Serial No. 159-85081-3 and Casella Iwgactor 
No. 227. This pump required largest amperage. 

Date Elapsed Load Battery Vacuum Air  low 
Time Current Charge 

4/15/63 
4/15/63 
4/15/63 
1!/15/63 
4/15/63 
4/15/63 

4/15/63 
4/15/63 
4/15/63 
4/15/63 
4/15/63 
4/15/63 

4/15/63 
4/15/63 
4/15/63 
4/15/63 
4/15/63 

4/15/63 
4/15/63 
4/15/63 
4/15/63 
4/15/63 
4/15/63 

4/15/63 
4/15/63 
4/15/63 
4/15k53 
4/15/63 
4/15/63 

4/13/63 
11/16/63 
L~/16/63 
4/16/63 
4/16/63 

4/15/53 

minutes amperes 

Start 
10 
20 

50 
60 
70 
80 
90 
100 
110 

120 

2: 

li?O 1 0  
150 
160 
170 

180 
190 
200 
210 
220 
230 
240 
260 
e80 
300 

360 
Start 
10 
20 
30 

21.5 
18.2 
17 
16.5 
15 
15.9 

15.5 
15.5 
15.2 
15.2 
15.2 
15.1 

15.1 
15.1 
15.1 
15 
15 
15 

15 
15 
15 
15 
15.1 
15.2 

15.8 
17.5 
20 
75.5 
24.5 
23 
22.5 
22 
21 
19.5 
18.2 

volts 

12.5 
11.8 
11.6 
11.8 

11.e 

11.5) 
11.9 
11.9 
11.9 
11.9 
11.9 

11.9 
11.9 
11.9 
11.9 
11.9 
11.9 

11.9 
11.9 
11.9 
11.8 
11.9 
11.8 

11.8 
11.75 
11.7 
11.6 
11.5 
11.5 

11.5 
11.6 
11.4 
11.4 
11.4 

11.a 

mm, K c  

100 
100 
100 
100 
100 
9s 

98 
98 
98 
98 9s 
98 
38 
98 
98 
9s 
98 

9e 
ye 
98 
95 
98 
98 

36 
96 
96 
95 
90 ?a 

gc 

98 
100 
110 
110 
110 

liters/min 

18 
17.P 
17.8 
17.7 
17.7 
17.7 

17.7 
17.7 
1 7 ~  

17.5 

17.5 
17.5 
17.2 
17.2 
17 
17 

17 
17 
17 
17 
17 
16.8 

16.8 
17 
17 
17 

10.5 

16.6 
20 

19.8 
19.5 

17.z 

17.5 

16 

19.8 
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w 
W 

I .  I n l e t  o r i f i c e ,  f i r s t  
s e c o n d  s t a q e  j e t s  

2 .  T h i r d  s t a q e  j e t  
3 .  F o u r t h  s t a g e  j e t  
I). G l a s s  d i s c  f o r  c o l l e c  

5 .  P r e s s u r e - p l a t e  s u p p o t  

6 .  T h r e a d e d  s l e e v e  f o r  c 

s a m p l e  

f o r  41 .55  d i s c  

n e c t  i n g  s t a g e s  
7 .  R u b b e r  s e a l  f o r  t h r e a d e d  3 .  G e l m a n  A M - &  f i l t e r ,  97mn 

s l e e v e s  d i ame t e r  - .~. ~~. 

Figure 2.1 Casella Mark II Cascade impactor, assembled and disassembled. 
(General Dynamics photo) 



Figure 2.2  Casella Cascade impactor, typical ground network installation. 
(General Dynamics photo) 
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Air s a m p l i n g  c o n f i g u r a t i o n s  
used o n  m a i n  balloon c u r t a i n  

Swivel mount for use on 
B r i t i s h  b a l l o o n s  

Gelman pumps e q u i p p e d  w i t h  
w i  n d v a n e s  

Figure 2.3 Air-sampler configurations used on balloon curtains. 
@ASA 110-01-TTR-63, DASA 110-02-TTR-63, DASA 110-03- 
TTR-63) 
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GENERAL 
REAR VIEW 

: ANDEMEN 
MPACTOR 

Figure 2.4 Mobile sampling station. (DASA 124-06-TTR-63, DASA 124-10- 
TTR-63, DASA 124-12-TTR-63) 
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Conf' igure t l o n  installed 
on tower 

Figure 2.5 Casella impactor configuration for ground zero towers. 
(General Dynamics photos) 
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Figure 2.6 Modified Andersen sampler with Gelman terminal stage. 
(General Dynamics photo) 



Figure 2.7 Modified Andersen sampler, disassembled. (General Dynamics photo) 



- Stage_ Dimension "A" 

in mm in inches 

I 3.96 0.156 
2 2.97 0.117 
3 2.34 0.092 
4 1.83 0.072 

0.030 

Figure 2.8 Dimensions of spacers added to Andersen stages 
to support glass plates and to provide jet clearances indicated 
for Dimension A. 
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IP m 

Figure 2.9 Low-volume total air sampler, Type I ,  disassembled. 
(General Dynamics photo) 



Figure 2.10 Low-volume total air s a m p l e r ,  Gelman disposable type, disassembled. 
(General Dynamics photo) 



S t a t i o n  no. p l a t e  

1 2 - v o l t  b a t t e r y  

A u s t e n  pump 

V i t r o  " E g l i n "  
Dump 

L S C - 6  pump 

Figure 2.11 Ground network air-sampling station. 
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Figure 2.12 Low-volume total air sampler,  Type 11, disassembled. (General Dynamics photo) 



y S u l l d o g  c l i p  

S T I C K Y  C Y L I N D E R  

r P l a s t i c  s h e a t h  

r 1/16" S r a s s  w i r e  

T y p i c a l  balloon 
m o u n t i n g  

H A N D L I N G  and STORAGE SOX 
(22" x 17" x 4") 

Figure 2.13 Sticky cylinder air sampler. 
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I 

Wooden s p a c e r  

I 
HANDLING and STORAGE CONTAINER 

( m o d i f i e d  16rnm-fi lm r e e l  c a n )  

T y p i c a l  b a l l o o n  
m o u n t i n g  used i n  
c o n j u n c t i o n  w i  t h  
v e r t i c a l  and h o r i -  
z o n t a l  w i r e s  

S t i c k y  cy1  i n d e r  kr 
T y p i c a l  m o u n t i n g  
u s e d  w i t h  B r i t i s h  
b a l l o o n  

MOUNT1 NG METHODS 

S l o t t e d  w i n g  n u t  

S l o t t e d  b o l t  

~- ~- .___ ~_ -. - 

PLEXIGLAS D I S C  
( 7 "  x I / E "  t h i c k )  

F i g u r e  2.14 St icky p la te  air samp le r .  
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Figure 2.15 Gelman paper-tape sequential air sampler. (General Dynamics pboto) 



MARK II UlTH 
COVER REMOVED 

EXPOSED SECTIONS 
OF MARK U 

DISASSEMBLED 
MARK I 

Figure 2.16 Rotary sequential air sampler. (DASA 120-12-TTR-63, 
DASA 120-14-TTR-63, DASA 120-13-TTR-63) 
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Figure 2.17 Vitro (Eglin) pump. (General Dynamics photo) 



Figure 2.18 Bantam Gelman pump. (General Dynamics photo) 
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Figure 2.19 British Austen pump. (General Dynamlcs.photo) 



F i g u r e  2.20 British Vancandair  SC-6 pump. (General  Dynamics photo) 
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Figure 2.21 Flow rates for 79 Casella samplers. 
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Figure 2.22 Brooks Rotameter calibration curves. 
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Figure 2.23 Brooks Rolameter calibration curves. 
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Jet Width, thousandths of on inch Gop Depth, thousandths of on inch 

Jet Width, thousandths of on inch Gop Depth, thousandths of on inch 

Figure 2.24 Jet and clearance dimensions for Casella Cascade impactors. 
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Figure 2.25 Jet width plotted against flow rate through Casella with 
Eglin pump. 
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Figure 2.26 Jet width plotted against flow rate through Casella with 
Austen pump. 
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Figure 2.27 Jet gap (spacing between jet and impaction disk) plotted 
against flow rate through Casella with Austen pump. 
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Figure 2.28 Stability of vacuum pumps. 
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Time 

Figure 2.29 Battery durability. 
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CEAPT3R 3 

OPERAT I GX S 

Air-sampling opeyat ions  involved p l ac ing  sampling 

ins t ruments  and a n c i l l a r y  equipment a t  s t a t i o n s  l o c a t e d  

on a v a r i e t y  of v e r t l c a l l y  and h o r i z o n t a l l y  o r i e n t e d  

sampling a r r a y s .  De ta i l ed  l i s t i n g s  of the  many types  

of  sampl ing  ins t ruments  atid t h e i r  l o c a t i o n s  dur ing  

each of  f o u r  Operation R o l l e r  Coas te r  events  a r e  

presented  i n  T a b l s s  3.1 through 3.4. D e t a i l s  of t h e  

va r ious  t y p s s  of sampling a r r a y s  a r e  dep ic t ed  i n  

F igurzs  3.1 through 3 . 2 2 .  

Two mobile s t a t i o n s  (Yigure 2 .4 )  were manned dur ing  

cloud passage on a l l  four  evec ts .  These mobile u n i t s  

cons i s t ed  of numerous s i r - sampl ing  u n i t s  mounted on ti 

U. S. A r m y  4-LIS-4 weapons c a r r i e r .  The samplers were 

mounted on a wooden p;atfor-a d i r e c t l y  behind the  cab 

and approximately e i g h t  inches  a b w e  t h e  peak of t h e  

cab r o s f .  The pumps and b a t t e r i ? s  used i n  s u p p m t  of 

t he  a i r  sernplzrs were c a r r i e d  i n  t he  bed o f  t h e  t ruck .  

Switches f o r  t h e  i n d i v i d u a l  u n i t s  were iilOUnte4 on a panel  

above the dash on ti-e right, s i d e  o f  t h e  cab. Other con- 

t r o l s  Were loca ted  o u t s i d e  t h e  r e a r  czb windoh a n d  could 

be uptirated f r o x  insade t h e  ca5. The mob i l i t y  of t h e s e  
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u n i t s  all3wed placement 3n demar.3 w i t h i n  10 minutes of 

zero  h x w .  

The most impor tan t  measurerrent or? t h e  mobile u n i t  

was made by t he  C a s e l l a  impactor  system. T h i s  c o n s i s t e d  

of seven s e q u e n t i a l  C a s e l l a  samplers.  T h i s  def ined  the  

time of cloud a r r i v a l  and bui ldup  and decay of  a c t i v i t y  

and s i z e  d i s t r i b u t i o n  as a f u n c t i o n  of cloud passage. 

The o p e r a t i o n a l  procedure employed for t h e  u t i l i z a -  

t i o n  of t h e  s e q u e n t i a l  system was as follows: 

The f i r s t  impactor  was made o p e r a t i o n a l  a t  H-5 
minutes  and cont inued i n  ope ra t ion  u n t i l  t he  
a r r i v a l  of t he  cloud was i n d i c a t e d  by a p o r t -  
2b le  alpha survey meter.  If no meter  i n d i c a t i o n  
was obta ined  approximately one minute a f t e r  the 
c a l c u l a t e d  time o f  a r r i v a l ,  t h e  sequencing was 
i n i t i a t e d  on r a d i o  command. 

Tne nex t  s i x  impactors  were opera ted  s e q u e n t i -  
a l l y  a t  predetermined time i n t e r v a l s .  The san- 
p l i n g  i n t e r v a l  f o r  t h e  second through s i x t h  
impactors  was 15 seconds f o r  t h e  system on t h e  
s t a t i o n  n e a r e r  t o  ground zero  and 30 seconds 
for t he  o u t e r  s t a t i o n .  

The seventh  impactor  remained i n  o p e r a t i o n  
u n t i l  cloud passage was complete. T h i s  per iod 
u s u a l l y  l a s t e d  from 45 t o  6 3  minutes.  

The a r c  l o c a t i o n s  of t h e  mobile s t a t i o n s  were 

Arcs F and K on t h e  extended a r r a y s  of  Double Tracks 

and Clean S l a t e  I and Arcs D and I on t h e  Clean 

S l a t e  II and ID arrays. 

I n  a d d i t i o n  t o  t h e  s e q u e n t i a l  impactors ,  s e v e r a l  

c o n f i g u r a t i o n s  o f  a d d i t i o n a l  a i r - sampl ing  equipment 

were u t i l i z e d  f o r  each event .  T h i s  equipment c o n s i s t e d  

of Andersen impactors ,  C a s e l l a  Mark I1 impactors ,  and 
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a total-air filter. These impactors utilized the basic 

slide adhesive with a prior slide coating of strippable 

film to make them amenable to electron mJcroscope analy- 

sis. The specific number of these impactors and the 

disk adhesive varied with each event. These devices 

were operated from H-5 minutes until cloud passage was 

complete. 

The mobile unit nearer ground zero also carried 

special United Kingdom sequential air-sampling and 

fallout equipment (Flgure 2.16). A Gelman sequential 

tape sampler (Figure 2.15), with a sampling period of 

30 seconds, was placed on the far mobile unit. The 

t.wo mobile units wcre the only stations manned by this 

project within the array. Inverted portable alpha survey 

meters were used to report cloud arrival. 

Project 2.2 air-sampling field operations for the 

f o u r  Roller Coaster events are briefly summarized in 

the followin& sections. 

3.1 DOUBLE TRACKS 

The Double Tracks event occurred at Q2j5:OO, PDT, 

15 Nay 1963. The Double Tracks array witn air-sampling 

instrumentatlon is shown in Figures 3.1 through 3.6 . 
3.1.1 Location of Air-Samp1in.q Instruments. The 

movable array segment o f  instruments (even-numbered 

stations only) vias positioned as follows: 
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Arc 

B 

D 

F 

H 

J 

L 

li 

P 

R 

- S t a t i o n  

30 through 90 

30 through 93 

30 through 90 

30 through 90 

30 through 90 

30 tnrough 90 

30 through 90 

30 through 90 

3 0  and 54 through 1 1 2  

Mobile cloud sampling u n i t s  were pos i t i oned  a t  

Arc F, S t a t i o n  60, and Arc K,  S t a t i o n  50, a t  about  H-30 

minutes. Ten Gelman s e q u e n t i a l  t ape  a i r  samplers were 

l o c a t e d  on Arc F a t  S t a t i o n s  040, 044, 048, 052, 056, 

060, 064,068, 072, and 076. 

The l a r g e  ba l loon  c u r t a i n  was centered  on Arc B 

a t  Station 060 and was instrumented and r igged  a s  shown 

i n  F igures  3.5 and 3.6. A second ba l loon  a r r a y  on 

Arc J had i n d i v i d u a l  ba l loons  loca ted  a t  S t a t i o n s  034, 

040, 046, 052, 058, 064, 070, and 076. S t a t i o n s  046, 

058, and 070 were r igged w i t h  two C a s e l l a  Mzrk I1 

impactors ,  suspended a t  h e i g h t s  o f  350 and 700 f e e t .  

Each ba l loon  was r igged wi th  2 0  s t i c k y  c y l i n d e r s  l oca t ed  

50 f e e t  a p a r t  a long t h e  ba l loon  suspension cable .  Power 

t o  t h e  ins t ruments  on S t a t i o n  070 was l o s t  a t  an un- 

known time. 
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3.1.2 Activation and Deactivation of Sampling 

Instruments. The activation and deactivation times for 

gouble Tracks air-sampling instruments wFre: 

Time in Minutes 
Item Location Acti- Deacti- Total 

vated vated 

Array GZ H-5 H+34 39 
40 

H+ 4 49 
57 

Arc Array Arc A 11-5 
Arc Array Arcs B-H H-5 
Arc Array Arc J H-5  H+52 
Arc Array Arc L H-5 H+72 77 
Cloud Sampling Unit Arc E' H+6.25 H+52 45.75 
Cloud Sampling Unit1 Arc K ~ + 1 1 . 5 0  ~ + 7 1  59-50 
Balloon Curtain Arc B H-25 H+l50 175 
Balloon Array2 Arc J H-35 €!+IC145 180 
Animal Array Arc E H-25 H + 6 3  85 
Animal Array Arc G H-25 H+60 a5 
Animal Array Arc I H-25 H+63 a5 
Sequential ~ir3 Arc F 5-5 H+52 57 

H+35 

lThe generator on tne tap sequential failed. 

2The generator on 5-073 stopped running at an 

3The following failures occurred: Station 060, tape 

unknown time. 

take-up fouled; Station 060, tape take-up fouled; 
Station 052, generator failed to start; Station 376, 
tape take-up fouled. 

The 41 manually operated air szmplers on Arc I4 were 

activated beginning a H-5 minutes, with deactivation 

beginning at H+170 minutes. Activation began at the 

arc center and progressed east and west simultaneously 

toward the radials. Deactivation began on the east and 

west radials and progressed toward the center. Activa- 

tion and deactivation of each half arc required about 

26 minutes. 

The same procedure was used to activate and de- 
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a c t i v a t e  Arc P and R b u t  r equ i r ed  about 33 and 33 

minutes ,  r e s p e c t i v e l y .  

3.2 CLEAN SLATF: I 

The Clean S l a t e  I event  occurred a t  0416, PDT, 

25 Kay 1963. The a r r a y  f o r  t h i s  event ,  t o s e t h e r  w i t h  

a i r - sampl ing  in s t rumen ta t ion ,  i s  shown i n  F igu res  3.7 

th-ough 3.10. 

3.2.1 Locat ion o f  Air-Sampling I n s t r u s e n t s .  The 

movable a r r a y  (even-numbered s t a t i o n s  o n l y )  o f  t h e  

movable a i r - s a m p l i n &  i n s t y m e n t s  c o n s t i t u t e d  B 45- 

degree segment centered  about S t a t i o n  030 a s  f o l l o w s :  

Arc 

B 
D 
F 
H 
J 
L 
N 
P a  

- S t a t i o n  

000 through 060 
000 through 063 
000 through 363 
000 through 363 
000 through 06C 
000 through 360 
000 through 360 
000 through 063 

aThe Andersen impactors  were withdrawn from Arc F 
and  added t o  the  mobile cloud sampling u n i t s  and 
t o  s e l e c t e d  a r c s  c l o s e r  t o  GZ. 

Mobile u n i t s  were moved a t  about  H-30 minutes 

and pos i t i oned  a t  Arc F, S t a t i o n  020, and a t  Arc K ,  

S t a t i o n  330. Ten Gelman s e q u e n t i a l  t ape  a i r  samplers 

were l o c a t e d  on Arc F a t  S t a t i o n s  010, 314, 018, 022,  

026, 030, 034, 038, 042, 048. Xone opera ted  because 

the  e a s t  ha l f  o f  t h e  Arc P remoting system f a l l e d .  

S o l u b i l i t y  samplers (14-by-22-inch pyrex t r a y s ,  
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each con ta in ing  about  a p i n t  of d i s t i l l e d  wa te r )  were 

exposed t o  t h e  f a l l o u t  p a t t e r n .  The l o c a t i o n s  of t h e s e  

samplers  were: 

Arc 

A 

B 

D 

H 

L 

- S t a t i o n  

18, 30, and 4 2  

18, 30 ,  and 4 2  

18, 30, and 42 

18, 30, and 42 

18, 30, and 42 

F 20 (3 samples a t  mobile u n i t )  

K 30 (3 samples a t  mobile u n i t )  

3.2.2 Ac t iva t ion  and Deac t iva t ion  of t he  A i r -  

Sampling Ins t rumenta t ion .  The a c t i v a t i o n  and a c t i v a -  

t i o n  t imes f o r  Clean S l a t e  I air sampling instruments were: 

Time i n  Minutes 

vated vated 
Item Locat ion Act i -  Deac t i -  T o t a l  

Array GZ H-5 ~ + 4 6  51 

Arc Array Arc D E-5 H+49 54 
Arc Array Arc A,B H-5 ~ i 4 6  51 

Arc Array1 Arc F H-5 Hi60.50 65.50 
Arc Array Arc H H-5 Hi6 1 66 
Arc Array Arc J H -5 Hi79 84 

Mobile Unit Arc F-020 H+6.25 ~ + 7 1  64.75 
Mobile Unit2 A r c  K-030 H+11 .53  H.tlO2.50 91 
Balloon Cur t a in  Arc B H-207 N”72 279 

lThe e a s t  one-half  of Arc F f a i l e d  t o  func t ion .  

2Three s o l u b i l i t y  samples  were placed a t  each 

Arc Arrayz Arc L H-5 ~ i 8 0  85 

Sequen t i a l  A i r  Arc F H-5 Hi60.50 65.50 

u n i t .  
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The 41 manually opera ted  a i r  samplers on Arc N 

were a c t i v a t e d ,  beginning a t  H-5  minutes,  w i t h  deac t iva -  

t i o n  beginning a t  H+120 minutes.  Ac t iva t ion  began a t  

S t a t i o n s  000 and 048 and progressed west s imul taneous ly  

toward the  west radial .  Deac t iva t ion  proceeded i n  t h e  

r eve r se  o rde r .  Ac t iva t ion  o f  each s e c t i o n  of a r c  r e -  

qu i red  about  28 minutes.  

Arc P was the sane as Arc N, except  t h a t  a c t i v a t i o n  

and d e a c t i v a t i o n  r equ i r ed  about 33 minutes.  The 

Andersen impactors  t o  be loca ted  on Arc P were removed, 

reducin,  t h e  t o t a l  n m b e r  of ins t ruments  t o  32. 

The ba l loon  c u r t a i n  on Arc B was centered  on 

S t a t i o n  026 and was i n s t r m e n t e d  and r igged as shown 

i n  F igu res  3.5 and 3.6. 

3.2.3 Addi t iona l  Ins t rumenta t ion .  F o ~ t y - t h r e e  

a i r - sampl ing  dev ices  over  those former ly  scheduled f o r  

t h e  Clean S l a t e  I event  were loca t ed  accord ing  t o  

t h e  fo l lowing  schedule.  

1. One Andersen and C a s e l l a  a t :  

Arc B: S t a t i o n s  042, 060, 078 

Arc F: S t a t i o n s  042, 360, 078 

Arc H: S t a t i o n s  043, 058, 080 

Arc J: S t a t i o n s  042, 060, 078 

Arc P: S t a t i o n s  040, 080; one a d d i t i o n a l  
AndersGn a t  S t a t i o n  060 
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2 .  One Tota l  Air Sampler, Mark I, a t :  

Arcs B, F, H, J: S t a t i o n s  056, 064 

Arc N: S t a t i o n s  040, O j 6 ,  060, ,064, 078 

Arc P: S t a t i o n  060 

3.3 CLEAN SLATE 11 

The Clean S l a t e  LI event  occurred a t  0347, PDT, 

31 Kay 1963. The Clear, S l a t e  II a r r a y ,  w i t h  a i r -  

sampling ins t rumenta t ion ,  i s  shown i n  Figures 3 .11  to 

3.16. 

3.3.1 Locat ion o f  Air-Sampling Instruments .  The 

movable a r r a y  was a 43-degree segment pos i t ioncd  as 

f o 1 l o . m  a t  about H - 1  hour: 

Arc S t a t i o n  - 
B 18 through 78 

D 16 th rougi i  70 

F 18 through 78 

H 6 t h rough  65 

J 6 tklrougi. 56 

L 6 throuzh 66 

Each mobile u n i t  was xovca a t  about H - 3 3  minutes 

t o  Arc D ,  S t a t i o n  36, a n d  Arc I, S t a t i o n  40. Ten Gelman 

tape  seq l len t ia l  a i r  s a n p l e r s  were loca tcd  on Arc D a t  

S t a t i o n s  012,  918, 024 ,  333, 036, 042, 048, 054,060, 

and 366. Tne samplers a t  Stations 012, 024,030, and 066 

f a i l ed .  

The Arc B ba l loon  c u r t a i n  was centered  a t  S t a t i o n  
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3-044 and was instrumented and rigged as shown in 

Figures 3.5 and 3.6. About 13 sticky cylinders and 3 
sticky disks on Line 25 touched the g r o w d  when the 

catenary cable broke. 

Solubility samplers were exposed in the following 

positions: 

Arc Station - 
A,B,D,F 019, 018, 026, 034, 042 

H, L 010, 014, 018, 022,  026, 030, 034, 

D 036 ( 2  samples at nobile unit) 

I 040 (3 samples at mobile unit) 

038, 042, 046 

3.3.2 Activation and Deactivation of AiSSampling 

Instrumentation. The activation and deactivation times 

f o r  Clean Slate II air-sampling instruments are 

shown below. 
Tlme in Minutes 

Item Location Acti- Deacti- Total 
vated vated 

Array GZ 
Arc Array A 
Arc Array B 
Arc Array D 
Arc Array F 
Arc Array H 
Arc Array J 
Arc Array L 
Mobile Unit Arc D 
Mobile Unit Arc I 
Balloon Curtain Arc B 

Cloud Sampling Totiers2 GZ 
UK Salloonl- GZ 

H-5 ~ i 4 8  
H-5 H+48 
H-5 H+58 
H-5 Hi87.5 
H-5 H+9? 

H-5 H i 3 1 4  
H-5 H+120 

H+8.08 H+88.5 
H+20 H + 1 3 j  
H-97 Hi79 
H-132  UNK 
H- j UNK 

H-5 BFlO3.5 

53 
53 
63 

92.5 

108.5 
100 

119 
125 
83.42 
85 

176 
UNK 
UNK 
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LGenerator  supplying power r a n  out  of gaso l ine .  

2me i n s t rumen t s  were recovered a t  ~ i j 6 3  

Running time was about  5 hours.  

minutes.  The g e n e r a t o r  was running, bu t  
t h e  impactors  were no t .  It. i s  assumed t h a t  
t h e  devices  stopped running when the  towers 
were blown down by t h e  b las t .  

Two cloud-sampling towers were l o c a t e d  near  GZ-and 

were r igged as i n d i c a t e d  i n  F igure  3.16. The two 

C a s e l l a  impactors ,  INK 11, on each tower were mounted 

i n  a meta l  box wi th  on ly  t h e  o r i f i c e s  exposed. 

3.3.3 Addi t iona l  In s t rumen ta t ion .  T h i r t y - e i g h t  

a d d i t i o n a l  a l r -sampling ins t ruments  over those formerly 

scheduled f o r  t h e  Clean S l a t e  II event  were d i s -  

played as i n d i c a t e d  below. 

1. 

2 .  

3 .  

4. 

One Andersen and  Case l l a ,  Mark 11, impactor at :  

Arc B: S t a t i o n s  342,  353, 378 

Arc F: S t a t i o n s  042,  063, 078 

Arc H: S t a t i o n s  040, 358, 080 

Arc J: S t a t i o n s  042, 060, 078. 

One t o t a l  a i r  sampler, Mark I, a t  Arcs B, F, 
H, J: S t a t i o n s  056m 064. 

Three UK ba l loons ,  l o c a t e d  nea r  GZ and r igged 
as i n d i c a t e d  i n  Figure 3.15. 
14 s t i c k y  p l a t e s  were destroyed by blast . )  

Four C a s e l l a  impactors ,  Mark 11, mounted on 
animal r a c k s  l o c a t e d  a t  Arc E, S t a t i o n  048. 
(Two devices  f a i l e d  t o  func t ion ;  of t h e  two 
which opera ted ,  one was equipped w i t h  s tandard  
r e s i n  adhesive and t h e  o t h e r  was equipped 
w i t h  a s p e c i a l l y  prepared s t r i p p a b l e  f i l m . )  

(Twelve of t h e  

3.4 CLEAN SLATE III 

The Clean S l a t e  III event  occurred 2 t  0330, PDT, 
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9 June 1963. The Clean S l a t e  III arrays were i n s t r u -  

mented as shown i n  F i g u r e s  3.16 through 3.22. 

3.4.1 Loca t ion  of Air-Sampling I n s t h m e n t s .  The 

movable array was extended t o  a 90-degree span i n s t e a d  

of the planned 45-degree span and was d i sp layed  on 

Arcs B, D, F, H, J, and L as fo l lows:  

S t a t i o n  Instrument  S t a t i o n  Ins t rument  S t a t i o n  Instrument  

002 C a s e l l a  046 Andersen 082 Andersen 

006 T o t a l  A i r  050 C a s e l l a  086 C a s e l l a  

010 Andersen 054 T o t a l  A i r  090 T o t a l  A i r  

014 C a s e l l a  058 Andersen 094 Andersen 

018 T o t a l  A i r  060 T o t a l  A i r  098 Casella 

026 C a s e l l a  066 T o t a l  A i r  106 Andersen 

030 T o t a l  A i r  070 Andersen 110 C a s e l l a  

034 Andersen 074 C a s e l l a  114 T o t a l  Air 

038 C a s e l l a  078 T o t a l  A i r  118 Andersen 

042 T o t a l  A i r  

Mobile cloud sampling u n i t s  were moved a t  about  

H-30 minutes t o  Arc D, S t a t i o n  074, and Arc I, 

S t a t i o n  050. Ten Gelman t a p e  s e q u e n t i a l  a i r  samplers  

were l o c a t e d  on Arc D a t  S t a t i o n s  012, 020, 028, 036, 

044, 054, 066, 078, 088, and 098. 

S o l u b i l i t y  samples were exposed a t  the  fo l lowing  

p o s i t i o n s ;  
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- Arc Station 

AaBaDJF 012, 036, 060, 084, 108 

HJ 

D 

I 

006, 018, 030; 042, 054, 
066, 078, 090, 102, 114 

072 ( 2  samples at mobile 

050 (3  samples at mobile 

unit) 

unit) 

3.4.2 Activation and Deactivation of Air-Samplinq 

Instruments. The activation and deactivation times f o r  

Clean Slate III air sampling instruments were as in- 

dicated below. 

Time in Minutes 

Item Location Acti- Deacti- Total 
vated vated 

Array GZ, Arc A H-5 Ht44 49 
Arc Array Arc B H-5 H+48.67 53.67 
Arc Array Arc D H-5 H+57 61 
Arc Array Arc F H-5 H+65 69 
Arc Array Arc H H-5 Hi-70.5 75.5 
Arc Array Arc J H-5 E+82 87 
Arc Array Arc L H-5 H+101  106 
Mobile Unit Arc D H-k9.5 H+58 48.5 
Mobile Unit Arc I H+23.0 H4-75-75 52.75 
Cloud Sampling Towers2 GZ H-5 UNK UNK 

'The tape sequential air sampler failed to 

2Tne 60-foot tower was knocked down. 

function. 

Activation of t h e  manually operated Arc H additional 

instrumentation located on Stations 030, 060, and 090 

began at H-44 minutes on Station 030 and was completed 

at H-32 minutes on Station 090. Deactivation began at 
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H+73 minutes on Station 390 and was completed at Hf81 

minutes on Station 333. 

Activation of the manually operated Arc K instmhentation (see Section 

3.4.3) began at H-45 minutes on Station 000 and was completed at H-16 min- 

utes on Station 120. Deactivation began at  H + 9 1  minutes on Station 120 and 

was completed at H + 132 minutes on Station 000. 

Activation of the manually operated Clean Slate I instrumentation (see 

Section 3.4.3) began at H-46 minutes on Arc D, Station 000, and was com- 

pleted at H + 28 minutes on Arc N,  Station 096; deactivation began at  H + 113 

minutes on Arc D, Station 000, and was completed at  H + 277 minutes on Arc 

N ,  Station 096. 

Two cloud-sampling towers were located near GZ 

and Were rigged as indicated in Figure 3.16. The two 

Casella impactors, Mark 11, on each tower were mounted 

in a metal box with only the orifices exposed. 

3.4.3 Additional Instrumentation. One-hundred 

thirty-eight additional air-sampling instruments over 

those formally scheduled f o r  the Clean Slate III event 

were scheduled as shown below. 

1. Andersen imp?.ctor, one on each station listed: 

BI: 01, 03, 13, 16 

BM: 04, 36, 08, 10, 12 

Arc B: 026, 042, 054, 060, 078, 080, 106 

2. Casella impactor, one on each station listed: 

Arc 9: 042, 060, 078 
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Arc r': 042, 060, 078 

Arc H: 040, 060, 380 

Arc J: 042, 360, 378 

Arc K: every e i g h t h  s t a t i o n ,  033 through 1 1 2 ,  

( S t a t i o n s  030, 060, and 090 on Arc H c o n s i s t e d  
o f  a Y group of  n ine  impactors ,  t h r e e  on each 
l e g ,  2 0  f e e t  between impactors ,  legs spaced 
120 degrees  apart ,  w i th  one leg o r i e n t e d  t o  
GZ and cen te red  on a t o t a l - a i r  sampler l o c a t e d  
a t  each s t a t i o n . )  

3. T o t a l - a i r  sampler, Mark I, one on each  s t a t i o n  
l i s t e d :  

i n c l u s i v e  

Arc B: 55, 6Q 

a r c  F: 56, 64 
Arc H: 56,  64 

Arc J: 56, 64 

Arc K: every  e i g h t h  s t a t i o n ,  028 throu&h 1 1 2 ,  
i n c l u s i v e  

4. T o t a l  a i r  sampler, d i sposab le ,  one on each 
s t a t i o n  l i s t e d :  

Arc K: 000, 304, 012, 020, 108, 116, 120 

S l a t e  I a r r a y ,  F igure  3.21, c o n s i s t e d  of 
a g t a l - a i r  sampler,  d i sposab le ,  one on each 
s t a t i o n  l i s t e d :  

5. Add i t iona l  i n s 5 r u n e n t a t i o n  placed on the  Clean 

S t a t i o n  000: Arcs D, E, F, G, H, I, J, K, 
L, M, N, 0 

Six ,  spaced 0.5 mile  apar t ,  n o r t h e a s t  a long  
the  road toward Mellan, Nevada, beginning 
from the  i n t s r s e c t i o n  with t he  e z s t  rad ia l ,  
Clean S l a t e  I, bEtween Arcs J and K 

Arc N: one eve ry  s i x t h  s t a t i o n ,  006 through 
096, Lnclusive 

6. Two UK ba l loons  were l o c a t e d  n e a r  GZ and 
r igged  as i n d i c a t e d  i n  F igure  3 . 2 2  
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TABLE 3.1 AIR-SAMPLING INSTRUMENTS, WUBLE TRACKS 

Abbrev ia t ions :  TAS, t o t a l - a i r  sampler ;  M, Microsorban; NA, n o t  a p p l i c a b i e .  

S t a t i o n  vacuum m p  Sampler 

Type F i e l d  S e r i a l  Type F i e l d  Adhesive Film F i l t e r  
Number Number Number v 

BC 03  
Bc 04 
BC 05 
BC 06 

BC 09 
BC 10  
BC 11 
BC 1 2  
BC 13 
BI-03 

BI-02 
BI-01  
B I  01 
B I  03 
BI 05 
BI 11 

BI 13 
B I  15  
BI 16 
B I  17 

BM 03 
BI l a  

m 10 
m 11 
BM 1 2  
BM 13 

ARC A - 
000 
006 
012 
ola 
024 
030 

036 
042 

054 
060 

048 

066 

E g l i n  1 
Eg l in  2 
W i n  3 
E g l i n  4 

Eg l in  6207 

E g l i n  7 
Eg l in  8 
Eg l in  9 
E g l i n  10 
Eg l in  1 2  
Austen 48 

Austen 202 
Austen 74 
Austen lo5 
Austen r6 
Austen 34 
E g l i n  13 

Eg l in  
Eg l in  
E g l i n  
E g l i n  
E g l i n  
Eg l in  

Eg l in  
E g l i n  
Eg l in  
E g l i n  
E g l i n  
a l i n  

E g l i n  
Eglin 
Eg l ln  
Eg l in  

E g l i n  
E g l i n  
Eg l in  
Eglln 
Eg l in  
Eg l in  

Eg l in  
Eg l in  
E g l i n  

Eg l in  
Fgl in  

5 1 i n  

62 TAS-D 120 
160 Andersen A96 
181 TAS-D 122 
88 Andersen A94 
247 TAS-D 125 
204 Andersen A95 

149 TAS-D 1 2a 
37- Andersen A 9 3  
240 TAS-D 127 
105 Andersen A92 

B323SE C a s e l l a  326 
31 TAS-D 126 

B507SE TAS-D 119 
G12SE c a s e l l a  178 
B312SE TAS-D 123 
B214SE C a s e l l a  102 

3 TAS-D 117 
B172SE TAS-D 116 

NA 
Resin 
NA 
Resin 
NA 
Resin 

NA 
Resin 
NA 
Resin 
NA 
Resin 

NA 
Resin 
NA 
Resin 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

M , A M - k  
AM-+ 
F, AM-4 
AM-'4 
M, AM-4 
AM-4 

M,AM-4 
AM-4 
K,AM-4 
AM-4 
M, AM-4  
AM-4 

M , A M - 4  
AM-'4 
M,AM-4 

K,AM-4 
M,AM-4 

AM-& 

14 26 C a s e l l a  241 R e s i n  NA P M - I I  .... . .... ~~~ ~ ~~~ 

15 16 TAS-D I27 NA NA M, AM-4 
16 42 C a s e l l a  336 Resin NA AM-& 
17 246 TAS-D 124 NA NA M.AM-4 l a  44 C a s e l l a  355 Resin NA Ah-4 
19 109 TAS-D 118 NA NA K,AM-4 

20 91 c a s e l l a  196 Resin NA AM-4  
21 60 TAS-D 111 NA NA M . A M - 4  
23 224 Casella 111 Resin NA AM-4 
24 227 TAS-D 115 NA NA M,AM-4 
25 21  c a s e l l a  347 Resin NA AM-4 
26 1 4  TAS-D 114 NA NA M,AM-4 

27 199 C a s e l l a  280 Resin NA AM-4  
28 113 TAS-D 112 NA NA M,AM-4 
29 133 C a s e l l a  250 Resin NA AH-4 
30 9 TAS-D 113 NA NA M,AM-4 

31 90 TAS-D 103 NA NA 
32 219 C a s e l l a  807 Resin NA 
?3 5 3 ~  TAS-D 30 NA NA _ _  3 241 C a s e l l a  240 Resin NA 
35 232 TAS-D 24 NA NA 
36 80 C a s e l l a  207 Resin NA 

37 18 TAS-D 89 NA NA 
38 154 C a s e l l a  242 Resin NA 

NA NA 
Resin NA C a s e l l a  321 41 230 

42 223 TAS-D 110 NA NA 
43 205 C a s e l l a  244 Resin NA 

39 93 TAS-D a7 

M, AM-& 
AM-& 
M , A M - 4  
AM-4 
M,AM-4 
AM-4 

M,AM-4  
AM-4  
M,AM-4  
AM-4 
M, AM-4  
AM-+ 
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TABLE 3.1 CONTINUED 

S t a t i o n  Vacuum pump Samp 1 e r 

Type F i e l d  S e r i a l  Type Field Adhesive Fi lm F i l t e r  
Number Number Number 

ARC A 

072 Eglin 44 82 TAS-D 34 NA NA M, AM-4 
078 Egl in  45 94 Casella 105 Resin NA AM-4 
084 Eglin 46 17 TAS-D 2 NA NA M. AM-4 
090 Eglin 47 182 Casella 845 Resin NA AM-& 
096 Eglln 48 164 TAS-D 21 NA NA M,AM-4 
102 Eglin 49 225 Casella 815 Resin NA AM-4 

108 E g l i n  50 13 TAS-D 1 NA NA M, AM-4 
114 Eglin 51 42 Casella 241 Resin NA AM-4 
120 Eglin 52 63 TAS-D 22 NA NA M,AM-4 

ARC B - 
NA NA M,AM-4 
NA NA M, AM-4 

M, AM-4 

000 Egl in  53 129 TAS-D 56 
014 Egl in  54 28 TAS-D 51 
026 Eglin 55 73 Casella 803 Resin NA AM-& 
010 SC-6 117 4401 TAS-D 83 NA NA 
032 Austen 1 ~ 4 9 0 s ~  c a s e l l a  822 Resin NA AM-4 
034 Eglin 145 32 Andersen A91 Resin NA AM-4 

036 
038 
040 
040 Eglin 56 193 TAS-D 52 NA NA M,AM-4 

NA NA M,AM-4 
Resin NA AM-& 

042 SC-6 119 4498 TAS-D 54 

sc-6 118 4482 TAS-D 82 NA NA M, AM-4 
Austen 2 E207SE Casella 223 Resin NA AM-4 
Eglin 146 221 Andersen A83 Resin NA AM-4 

044 Austen 3 B527SE Casella 844 

046 
048 
050 
052 
0 54 
054 

056 
058 
060 
062 
064 
066 

068 
066 
070 
07 2 
074 
076 

078 
080 
080 
082 
084 
086 

Eglin 147 

Austen 4 
Eglin 149 

Egl in  57 

Austen 5 
Eglin 150 
sc-6 122 
Austen 6 

SC-6 120 

SC-6 121 

Egl in  151 
SC-6 123 

Austen 7 
Eglin 58 
Eglin 152 
SC-6- 124 
Austen 8 
Eglin 153 

SC-6 125 
Austen 9 

Eglin 154 

Austen 10 

Eglin 59 

sc-6 126 

144 Andersen A 8 4  
4347 TAS-D 58 
B515SE case l l a  877 
128 Andersen A 8 1  

55 case l l a  837 

&89SE Casella 181 
100 Andersen A 8 2  
4468 TAS-D 53 
B521SE Casella 233 
6 Andersen A87 
4457 TAS-D 7 

B518SE Casella 346 
239 TAS-D 36 
132  Andersen A86 

4403 TAS-D 62 

4492 TAS-D 57 
B1156SE Casella 817 
11 Andersen A89 

4517 TAS-D 28 
B535SE case l l a  842 
183 Casella 283 
202 Andersen A86 
4497 TAS-D 50 
B221SE Casella 230 

Resin 
NA 
Resin 
Resin 
NA 
Resin 

Resin 
Resin 
NA 
Resin 
Resin 
NA 

Resin 
NA 
Resin 
NA 
Resin 
Resin 

NA 
Resin 
Resin 
Resin 
NA 
Resin 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA .... 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

AM-4 
M,AM-4 
AM-4 
AM-4 
M, AM-4 
AM-4 

AM-4 
AM-4 
M, AM-4 
AM-4 
AM-4 
M. AM-4 

AM-& 
M,AM-4 
AM-4 
M,AM-4 
AM-4 
AM-& 

M, AM-4 
AM-4 
AM-4 
AM-4 
M,AM-4 
AM-4 



TABLE 3.1 COXTINUED 

S t a t i o n  Vacuum Fump Sampler 

Type F i e l d  S e r i a l  Qpe F i e l d  Adhesive Film F i l t e r  
Number Number Number 

088 Egl in  155 112 
090 SC-6 127 4462 
092 E g l i n  60 107 
106 m l i n  61 157 
120 G l l n  62  2q9 

1ST BALLOON A R R A Y ,  ARC B 

L1, P1 
L1, P9 
L1, P17 
L2, P5 
L2, P13 
L2, P21 

L3, P1 
L3, P9 
L3, P17 u, P5 
a, P13 
L4, P21 

L5, P1 
L5, P9 
L5, P17 
Gj* P5 
L6, P13 
L6, P21 

L7, P1 
L7, P9 
L7, P17 
La, P5 
m,P13  m, P21 

L9, 
L9, P9 
L9, P17 
L10, P5 
L10, P l 3  
L10, P21 

L11,Pl 
L l l ,P9  
L11, P17 
L12, P5 
L12, P13 
L12, P21 

L13, P1 
L13, P9 
L13. P17 
Ll4 ,  P5 
L l4 ,  P13 
L14, P21 

Gelman 23 
Gelman 71 
Gelman ?I 
Gelman 95 
Gelman 96 
Gelman 97 

Gelman 98 
~~ 

Oelmai 99 
Gelman 100 
Gelman 75 
Gelman 76 
Gelman 77 

Gelman 101 
Gelman 102 
Gelman l o 3  
Gelman 104 
Gelman lo5 
Gelman 106 

Gelman 78 
Gelman 79 
Gelman 80 
Gelman 107 
Gelman 108 
Gelman 109 

Gelman 110 
Gelman 111 
Gelman 112 
Gelman 81 
Gelman 8 2  
Gelman 83 

Gelman 113 
Gelman 114 
Gelman 115 

Gelman 84 
Gelman C 5  
Gelman 86 
Gelman 120 
Gelman 121 
Gelman 122 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
IJA 
NA 
NA 
NA 
NA 

Andersen A85 
T A S - D  1 2  
T A S - D  
C a s e l l a  
T A S - D  

T A S - I  
T A S - I  
T A S - I  
C a s e l l a  
C a s e l l a  
C a s e l l a  

C a s e l l a  
C a s e l l a  
C a s e l l a  
T A S - I  
T A S - I  
T A S - I  

C a s e l l a  
C a s e l l a  
C a s e l l a  
C a s e l l a  
C a s e l l a  
C a s e l l a  

T A S - I  
T A S - I  
T A S - I  
C a s e l l a  
C a s e l l a  
C a s e l l a  

C a s e l l a  
C a s e l l a  
C a s e l l a  
T A S - I  
T A S - I  
T A S - I  

C a s e l l a  
C a s e l l a  
C a s e l l a  
C a s e l l a  
C a s e l l a  
C a s e l l a  

T A S - I  
T A S - I  
T A S - I  
C a s e l l a  
C a s e l l a  
C a s e l l a  

84 

97 
282 
98 

506 

543 
232 
351 
858 

343 
828 
192 
563 
546 
520 

228 
159 
225 
182 
157 
314 

537 
560 
562 
847 
153 
862 

853 
863 
855 
5b7 
1 2  
532 

821 
215 
802 
859 
814 
138 

57 3 
500 
570 
809 
854 
841 

548 

Resin 
NA 
NA 
Resin 
NA 

NA 
NA 
NA 
Resin 
Resin 
Resin 

Resin 
Resin 
Resin 
NA 
NA 
NA 

Resin 
Resin 
Resin 
Resin 
Resin 
Resin 

NA 
NA 
NA 
Resin 
Resin 
Resin 

Resin 
Resin 
Resin 
NA 
NA 
NA 

Resin 
Resin 
Resin 
Resin 
Resin 
Resin 

NA 
NA 
NA 
Resin 
Resln 
Resin 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

AM-4 
M, AM-@ 
M,AM-4 
AM-4 
M, AM-4 

M, AM-4 
M,AM-& 
M, AM-4 
AM-4 
AM-4 
AM-4 

AM-4 
AM-4 
AM-4 
M,AM-4 
M, AM-4 
M, AM-4 

AM-4 
AM-4 
AM-4 
AM-$ 
AM-4 
AM-4 

M,AM-& 
M, AM-4 
M, AM-4 
AM-4 
a11-4 
AM-4 

AM-4 
AM-& 
AM-4 
M, AM-4 
M,AM-4 
M, AM-4 

AM-4 
AM-4 
AM-4 
AM-4 
AM-4 
AM-4 

M, AM-4 
K, AM-4 
M , A M - 4  
AM-4 
AM-& 
AM-& 



TABLE 3.1 CONTINUED 

~~ 

S t a t i o n  Vacuum Pump 

Type F i e l d  S e r i a l  
Number Number 

Sampler 

Type FJeld Adhesive Film F i l t e r  
Number 

L15.Pl Gelman 124 NA C a s e l l a  213 Resin 
C a s e l l a  840 Resin 

NA 
NA 
NA 
NA 
NA 
NA 

~ ~~ 

AM-4 
AM-4 
AM-& 
AM-4 
AM- 4 
AM-4 
AM-4 

AM-4 
AM-4 
M, AM-4 
M, AM-4 
M, AM-4 
AM-4 

AM-4 
AM-4 
AM-4 
AM-& 
AM-4 
M, AM-4 

~ ~ - _  
L15,Pg Gelman 125 NA ~ 

L15,P17 Gelman 126 NA C a s e l l a  832 Resin 
Ll7 ,  P1  Gelman ~ 127 NA C a s e l l a  124 Resin 
L17,Pg gelman 128 NA C a s e l l a  149 Resin 
L17.Pl7 Gelman 129 NA C a s e l l a  195 Resin 

c a s e l l a  287 Resin L18 iP5 '  Gelman 130 NA NA 

C a s e l l a  820 Resin 
C a s e l l a  334 Resin 
T A S -  I 556 NA 
T A S - I  550 NA 

LlB,P13 Gelman 131 NA 
L18,PZl Gelman 132 NA 
L19,Pl Gelman 90 NA 

NA 
NA 
NA 
NA 
NA 
NA 

Ll9,Pg Gelman 70 NA 
L19,P17 Gelman 92 NA 
L 2 0 , ~ 5  Gelman 133 NA 

T A S - I  57 5 NA 
C a s e l l a  296 Resin 

L20,P13 Gelman 21 NA 
t20,PZl  Gelman 135 NA 
L21,Pl Gelman 136 NA 

C a s e l l a  
C a s e l l a  
C a s e l l a  
C a s e l l a  
C a s e l l a  
T A S - I  

276 Resin 
317 Resin 
308 Resin 
852 Resin 
813 Resin 
508 NA 

NA 
NA 
NA 
NA 
NA 
NA 

L21;Pg Gelman 137 NA 
L21,P17 Gelman 138 NA 
L22,P5 Gelman 93 NA 

L 2 2 , ~ 1 3  Gelman 94 NA 
L 2 2 , P Z l  Gelman 151 NA 

T A S -  I 
T A S - I  
C a s e l l a  
C a s e l l a  
Ca s e l  l a  
Ca s e l l a  

NA 
NA 
NA 
NA 
NA 
NA 

M,AM-4  
M, AM-& 

L23,Pl Gelman 139 NA 
L23,Pg Gelman 140 NA 
L23,P17 Gelman 141 NA 
L24,P5 Gelman 142 NA 

AM-4 
AM-& 
AM-4 
AM-4 511 Resin 

L24,P13 Gelman 143 NA C a s e l l a  122 Resin NA AM-& 
L24,P21 Gelman 144 NA C a s e l l a  222 Resin NA AM-4 
L25,Pl Gelman 152 NA T A S - I  504 NA NA M, AM-& 
L25,Pg Gelman 154 NA T A S - I  533 NA NA M.AM-4 
L25.Pl7 Gelman 156 NA T A S - I  525 NA NA M; AM-4 

C a s e l l a  335 Resin NA AM-& L26iP5 Gelman 145 NA 

~ 2 6 , P 1 3  Gelman 146 NA 
~ 2 6 , ~ 2 1  Gelman 147 NA 
L27,Pl Gelman 148 NA 
L27,W Gelman 149 NA 
L27,P17 Gelman 150 NA 
L28,P5 Gelman 158 NA 

C a s e l l a  246 
C a s e l l a  272 
C a s e l l a  227 
Case l la  239 
c a s e l l a  285 
T A S -  I 561 

Resin NA 
Resin NA 
Resin NA 
Resin NA 
Resin NA 
NA NA 

AM-& 
AM-4 
AM-4 
AM-& 
AM-4 
M, AM-4 

M, AM-4 
M,AM-4  
AM-& 
AM-4 
AM-4 
AM-4 

AM-4 
AM-4 
M, AM-4 
M, AM-& 
M,AM-'I 

L 2 8 , ~ 1 3  Gelman 160 NA 
L28,P21 Gelman 177 NA 
L29.Pl Gelman 153 NA 

NA NA 
NA NA 
Resin NA 
Resin NA 
Resin NA 
Resin NA 

Resin NA 
Resin NA 
NA NA 
NA NA 
NA NA 

L25,P9 Gelman 155 NA 
L29,P17 Gelman 157 NA 
L30,P5 Gelman 159 NA 

L30,P13 Gelman 161 NA 
L30,P21 Gelman 162 NA 
L31,Pl  Gelman 178 NA 
L31,P9 Oelman 179 NA 
L31.Pl7 Gelman 180 NA 

c a s e l l a  830 
c a s e l l a  898 

c a s e l l a  801 
C a s e l l a  856 
T A S - I  57 2 
T A S - I  558 
T A S -  I 554 

c 
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TABLE 3.1 CONTINUED 

S t a t i o n  Vacuum Pump Sampler 

.. Type F i e l d  Ser ia l  Type F i e l d  Adhesive Fi lm F i l t e r  
Number Number Number 

ARC B 

000 
014 
026 
030 
032 
034 

036 
038 
040 
040 
042 
044 

046 
048 
05 0 
052 
054 
054 

056 
058 
060 
062 
064 
ob6 

068 
Ob8 
070 
072 
074 
076 

078 
080 
080 
082 
064 
086 

088 
090 
092 
106 
120 

Austen 1 
E g l i n  145 

SC-6 118 

E g l i n  146 

SC-6 119 

Austen 2 

Eg l in  56 

Austen 3 

129 TAS -D 56 
28 TAS -D 51 
73 Casella 603 
4401 TAS-D 83 
B490SE Casella 822 
32 Andersen A91 

4482 TAS-D 82 
B207SE Casella 223 
221 Andersen ~ 8 1  

TAS-D 52- 
TAS-D 54 

B527SE Casella 844 

NA 
NA 
R e s i n  
NA 
Resin 
Resin 

NA 
Resin 
Resin 
NA 
NA 
Resin 

NA 
NA 
NA 
NA 
biA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

M, AM-& 
M, AM-4 
AM-4 
M, AM-4 
AM-4 
AM-4 

M, AM-& 
AM-4 
AM-4 
M, AM-4 
M,AM-h 
AM-& 

E g l i n  147 144 Andersen A 8 4  Resin NA AM-& 
NA NA M, AM-4 
Resin NA AM-& Austen 4 B515SE Casella 877 

Eg l in  149 126 Andersen A 8 1  R e s i n  NA AM-4 
SC-6 121 4403 TAS-D 62 NA NA M, AM-& 
E g l i n  57 55 Casella 837 Resin NA AM-& 

SC-6 120 4347 TAS-D 58 

Austen 5 B489SE Casella 181 Resin NA AM-4 
E g l i n  150 100 Andersen A82 Resin NA AM-& 
SC-6 122 4468 TAS -D 53 NA NA M, AM-4 
A m t e n  6 RS21SF. C a s e l l a  277 Resin NA AM-4 

n e s i n  NA AM-4 
'A NA M, AM-4 

Austen 7 B518SE Casella 346 Resin NA AM-4  
NA NA M, AM-& 
Resin NA AM-4 

E g l i n  58 TAS-D 36 
E g l l n  152 239 132 Andersen A 8 8  
SC-6 124 4492 TAS-D 57 NA NA M, AM-4 
Austen 8 B456SE Casella 817 Resin NA AM-4 
E g l i n  153 11 Andersen A89 R e s i n  NA AM-4 

sc-6 125 4517 TAS -D 28 NA NA M, AM-& 
Austen 9 B535SE Casella 842 Resin NA AM-4 

Casella 283 Resin NA AM-4 
NA AM-& 

Eg l in  59 183 
E g l l n  154 2 02 Andersen A86 Resin 
sc-6 126 4497 TAS -D 50 NA NA M, AM-& 
Austen 10  B221SE Casella 230 Resin NA AM-4 

Eg l in  155 112 Andersen A85 Resin NA AM-4 
.SC-6 1?7 4462 TAS -D 12 NA NA M.AM-4 .~ ~- ~ - -  - 
Egl in  6;' 107 TAS-D 97 NA NA M; AM-4 
E g l i n  b1 157 Casella 232 Resin NA AM-4 
E g l i n  62 249 TAS -D 98 N A  NA M, AM-4 

Eg l in  63 208 Case l l a  340 Resin NA AM-4  
g l i n  64 75 TAS-D 16 NA NA M, AM-4  
SC-6 128 4491 TAS-I1 759 NA NA M, AM-4  
Austen 11 B526SE c a s e l l a  833 Resin NA AM-4  
G l i n  t 5  106 Andersen A48 Resin NA AM-'4 
Egl in  156 24 2 Case l l a  295 Resin NA AM-4  

' 
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TABLE 3.1 CONTINUED 

Sta t ion  Vacuum pump Sampler 

Type Field S e r i a l  Type F i e l d  A w s i v e  F i l m  F i l t e r  
Munber Number Number 

036 
938 
040 
042 
044 
046 

048 
048 
050 
952 
054 
056 

060 
060 
062 

066 

068 
070 or 2 
074 
074 
076 

078 
080 
082 
064 
086 
oaa 

05a 

064 

088 
090 
100 
114 

Austen 13 
Eglin 158 

SC-6 131 
Eglin 66 
Austen 14 

SC-b 132 
a z l i n  159 

Austen 15 

SC-6 129 4518 TAS-11 741 NA NA 
Austen 1 2  N82SE case l l a  812 Resin NA 
Eglin 157 102 Andersen A46 Resin NA 
sC-6 130 4480 TAS-I1 717 NA NA 

B496SE Casella 205 Resin NA 
35 Andersen A39 Resin NA 

4442 TAS-I1 730 NA NA 
172 TAS-D 26 NA NA 
B1165s~ Casella 125 Resin NA 
127 Andersen A45 Resin NA 
4102 TAS-I1 784 NA NA 
509SE c a s e l l a  151 Resin NA 

Eg+ 160 70 Andersen A47 Resin NA 
SC-0 133 4414 TAS-I1 738 NA NA 
Eglin 67 114 case l l a  176 Resin NA 
Austen 16 B512SE Casella 332 Resin NA 
Eglin 161 
SC-6 134 

Austen 17 
Eglin 162 
SC-6 135 
Austen 18 
Eglin 68 
Egl in  163 

sc-6 136 
Austen 19 
Eglin 164 

Austen 20 
Eglin 165 

SC-6 137 

Eglin 69 
sc-6 138 
Eglin 71 
Eglin 72 

2i4 Andersen A43 Resin NA 
4357 TAS-I1 777 NA NA 

B500SE case l l a  171 Resin NA 
145 Andersen A44 Resin NA 
4400 TAS-I1 750 NA NA 
B497SE c a s e l l a  329 Resin NA 

TAS-D 92 NA NA 
Andersen A42 Resin NA 216 

74 

4396 TAS-I1 785 NA NA 
m13SE case l l a  503 Resin NA 

Andersen A41 Resin NA 
TAS-I1 735 NA NA 

36 
4356 
N62SE Casella 165 Resin NA 
97 Andersen A40 Resin NA 

119 case l l a  306 Resin NA 
4294 TAS-I1 793 NA NA 
196 TAS-D 20 NA NA 
68 TAS-D 37 NA NA 

BIOLOGICAL ARRAY, ARC E 

054 

056 
056 
056 

058 
058 
n6.A 

SC-6 NA 4327 c a s e l l a  345 Resin 
Resin 

4439 576 NA 
Austen NA Bl48SE TAS-D 70 NA 

4376 TAS-I 
sc-6 NA 
sC-6 NA 

Austen NA B149SE Casella 217 Resin 
Austen NA B205SE case l l a  305 Resin 

Austen NA B344SE c a s e l l a  861 Resin 
Austen NA B141SE TAS-I 551 
niisten NU W42SE TAS-D 69 

ease l l a  156 056 

056 

NA 
NA - ~~~ .~ ~ . . -. . 

Austen NA B197SE case l l a  159 Resin 

Austen NA ~ 1 3 0 ~ ~  Casella 194 Resin 
NA 

05s 
Austen NA B!l 4SE TAS-D 59 058 

058 
060 Austen NA W93SE Casella 349 Resin 

4353 Casella 236 Resin 060 SC-6 NA 4305 
TAS-I 510 NA 060 SC-6 NA 

M,AM-4 
AM-& 
AM-4 
M, AM-4 
AM-4 
AM-4 

M,AM-4 
M,AM-4 
AM-4 
AM- 4 
M,AM-& 
AM-4 

AM-4 
M,AM-4 
AM-4 
AM- 4 
AM-4 
M, AM-& 

AM-& 
AM-4 
M,AM-4 
AM-4 
M,AM-& 
AM-& 

M,AM-4 
AM-& 
AM-4 
M,AM-4 
AM-& 
AM-4 

AM-4 
M,AM-4 
M, AM-& 
M,  AM-4 

NA AM-& 

NA M, AM-4 
NA M.AM-4 

NA AM-4 

NA Ail-4 
Acetate AM-4 

NA AM-4 
NA M, AM-4 
NA M,AM-4 
NA AM-& 
NA M,AM-4 
Acetate AM-4 

NA AM-& 

NA AM-4 
NA M,AM-4 



TABLE 3.1 CONTINUED 

S t a t i o n  Vacuum Pump Sampler 

Type F i e l d  S e r i a l  
ARC F Number Number - Type F ie ld  Adheqive Film 

Number 

000 Eg l in  198 79 TAS-D 4 NA NA 
014 E g l i n  74 165 TAS -D 48 NA NA 
026 Eg l in  75 156 C a s e l l a  848 Resin NA 
030 SC-6 139 4328 TAS-I1 757 NA NA 
032 Austen 21  B501SE 
034 Eg l in  166 121 

C a s e l l a  209 Resin NA 
Andersen A25 Resin NA 

036 SC-6 140 4488 
Austen 22 B469SE 
Eg l in  167 25 

038 
040 
040 Eg l in  76 87 
042 SC-6 141 4377 
044 Austen 23 B526SE 

046 Eg l in  199 234 
048 SC-6 142 4575 
050 Austen 24 B463SE 
052 Eg l in  169 177- 
054 SC-6 143 4437 
054 Egl in  77 43 

056 Austen 25 B343SE 
058 Eg l in  170 110 
060 SC-6 144 4409 
062 Austen 26 B492SE 
064 Eg l in  171 i62  
066 SC-6 145 4511 

068 Austen 27 B529SE 
068 E K l l n  78 57 .. 
070 E i l i n  i73 23 
072 SC-6 146 4446 
074 Austen 28 B533SE 
076 Egl in  174 171 

078 SC-6 147 4340 
080 Austen 29 B320SE 

TAS-I1 780 
C a s e l l a  loB 
Andersen ~ 2 6  
TAS -D 3 
TAS-I1 799 
C a s e l l a  168 

Andersen A28 
T U - I 1  703 
Case l l a  269 
Andersen A27 
TAS-I1 775 
Case l l a  135 

C a s e l l a  316 
Andersen A29 
TAS-I1 793 
C a s e l l a  128 
Andersen A20 
TAS-I1 722 

C a s e l l a  100 
TAS-D 29 
Andersen A21 
TAS-11- 715 
C a s e l l a  288 
Andersen A24 

TAS-I1 763 
C a s e l l a  220 

080 Egl in  79 1% Case l l a  237 
082 Eg l in  175 136 Andersen A22 
084 SC-6 148 4343 TAS-I1 755 
086 Austen 30 B485SE Case l l a  304 

088 E c l i n  176 66 
090 sE-6 149 4382 
092 Egl in  80 41  
106 Eg l in  81 198 
120 Egl in  82 190 

SEQUENTIAL SAMPLERS, ARC F 

040 Gelman 1 NA 
044 Gelman 2 NA 
048 Gelman 3 NA 

Gelman 4 NA 
Gelman 5 NA 

052 

Gelman 6 NA 
056 
060 

064 Celrnan 7 NA 
068 Gelman 8 NA 

Gelman 9 NA 
NA 

072 
076 Gelman 10 

Andersen A21 
TAS-I1 792 
TAS-D 104 
C a s e l l a  331 
TAS -D 45 

NA 
Resin 
Resin 
NA 
NA 
Resin 

Resin 
NA 
Resin 
Resin 
NA 
Resin 

Resin 
Resin 
NA 
Resin 
R e s i n  
NA 

Resin 
N A  
Resin 
NA 
Resin 
Resin 

NA 
Resin 
Resin 
Resin 
NA 
Resin 

Resin 
NA 
NA 
Resin 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
N A  
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

Sequent ia l  
Sequent ia l  
Sequent ia l  
Sequent ia l  
Sequent la l  
Sequent ia l  

Sequent ia l  
Sequent ia l  
Sequent ia l  
s e q u e n t i a l  

88 

1 NA NA 
2 NA NA 
3 NA NA 
4 NA NA 
5 NA NA 
6 NA NA 

7 NA NA 
8 NA NA 
9 NA NA 
10 NA NA 

F i l t e r  

M, AM-4 
M, AM-4 
AM-4 

AM-4  
AM-$ 

M, AM-4 
AM-& 
AM-4 
M,AM-4 
M, AM-& 
AM-4 

AM-4 
M, AM-4 
AM-4 
AM-4  
M, AM-4 
AM-4 

AM-4  
AM-4 
M, AM-& 
AM-4  
AM-4 
M, AM-4 

AM-4 
M, AM-& 
AM-& 
M, AM-4 
AM-4 
AM-& 

M,AM-4 
AM-4 
AM-4 
AM-4 
M, AM-4  
AM-4 

AM-& 
M, AM-4 
M, AM-4 
AM-& 
M, AM-4 

M,AM-4 

Tape 
Tape 
Tape 
Tape 
Tape 
Tape 

Tape 
Tape 
Tane 
Tape 



TABLE 3.1 CONTINUED 

Position vacuum Fump Samp 1 e r 

Tvue Field S e r i a l  Tvue F ie ld  Adhbsive Film F i l te r  -. -. 
Number Number Number 

MOBILE STATION NO. 1, ARC F. STATION 06Q 
1 Austen NA B175SE Casella 131 Resin NA AM-4 
2 Austen NA Bl75SE c a s e l l a  235 Res in NA AM-& 
3 Austen NA Bl75SE Casella 101 Resin NA AM-4 
4 Austen NA B175SE Casella 129 Resin NA AM-4 

Austen NA Bl75SE case l l a  882 Resin NA AM- 4 2 Austen NA Bl75SE Casella 818 Resin NA AM-4 

7 Austen NA Bl75SE Casella 154 Resin NA AM-& 
Center Austen NA B175SE TAS-I 530 NA NA M, AM-4 
8 Austen NA B396SE Andersen M3 Gelatin Acetate AM-4 
9 AuSten NA Bl47SE Andersen M2 Gelatin Acetate AM-4 
10 Austen NA B231SE Andersen M 1  Gelatin Acetate AM-4 
11 Austen NA Bl60SE Casella 110 Gelatin Acetate AM-4 

12 AuSten NA E847SE case l l a  358 Gelatin Acetate AM-4 
13  Austen NA NA Guzender M - 1 1  Resin NA AM-& 
14 Austen NA NA Guzender M - I  Resin NA AM-& 

BIOLOGICAL ARRAY, ARC G 

050 
052 
052 
052 
054 
054 

054 
054 
054 
056 
056 
056 

056 
058 
058 
058 
058 

060 

060 

060 
060 

062 
062 

064 

060 

064 

SC-6 
SC-6 
sC-6 
SC-6 
SC-6 
SC-6 

SC-6 
Austen 
Austen 
SC-6 
SC-6 
Austen 

Austen 
SC-6 
SC-6 
Austen 
Austen 
SC-6 

SC-6 
SC-6 
SC-6 
AUS t en  
SC-b 
SC-6 

SC-6 
SC-6 

4471 Casella 301 Resin 
Casella 167 Resin 
Casella 202 Resin 

4345 
4546 

Casella 204 Resin 
4415 TAS- I 184 NA 
4477 

4507 Casella 141 Resin 

4430 case l l a  253 Resin 
NA 
Resin 

B176SE TAS-D 76 
B193SE Casella 292 
4428 Casella 197 Resin 
4506 TAS-D 77 NA 
B318SE TAS-I 559 NA 

B147SE case l l a  123 Resin 
4460 TAS-I 519 NA 
4312 Casella 263 Resin 
FJ491SE TAS-D 80 NA 
B ! + ~ ~ s E  Casella 112 Resin 
4422 Casella 860 Resin 

4493 TAS-D 84 NA 

4479 TAS-I 514 NA 
4367 Casella 144 Resin 

4512 c a s e l ~ a  206 Resin 
4344 Casella 274 Resin 

NP AM-4 
NA AM-4 
NA AM-4 
NA AM-4 
NA M,AM-4  
NA AM-4 

NA AM-4 
NA M, AM-4 
Acetate AM-& 
NA AM-4 
NA M,AM-4 
NA M, AM-4 

NA AM-4 
NA M, AM-& 
NA AM-4 
NA M, AM-4 
NA AM-4 
NA AM-4 

NA M, AM-4 
NA AM-4 
NA M, AM-& 
Acetate AM-4  
NA AM-4  
NA AM-4 

NA AM-4  
NA AM-4 



TABLE 3.1 CONTINUED 

S t a t i o n  Vacuum Pump Sampler 

- 
ARC H 
006 
020 
030 
032 
034 
034 

036 
038 
040 
042 
044 
046 

048 
048 
050 
052 
054 
056 

058 
060 

- 

060 
062 

066 
064 

068 
070 
072 
074 
074 
076 

078 
080 
082 
084 
086 
088 

088 
090 
100 
114 

Type 

Eg l in  
Eg l in  
SC-6 
AUS t e n  
Eg l in  
Egl in  

Aus ten  
Eg l ln  
SC-6 
Aus t e n  
E g l i n  

SC-6 

sC-6 

Eg l in  
AUS t en  
Eg l in  
sc-6 
A U S  t en  

Eg l in  
sc-6 
Eg l in  
Austen 
Eg l in  

AUS t en  
Egl in  
SC-6 
Austen 
E g l i n  
Egl in  

SC-6 

SC-6 

Austen 
Eg l ln  
SC-6 
Austen 
Eg l in  

F ie ld  S e r i a l  Type F ie ld  Adhes'ive Film F i l t e r  
Number Number Number 

84 
85 
150 
31 
86 
177 

151 
32 
178 
152 
33 
180 

153 
87 
34 
181 
154 
35 

182 
155 
88 
36 
183 
156 

37 
184 
157 
38 
89 
185 

158 
39 
186 
159 
40 
187 

Eg l in  

En l ln  
SC-6 

90 
160 
91 

E g l i n  114 

59 

B471SE 
101 
116 

2244 

4306 
B355SE 
229 
4321 
B352SE 
89 

4361 
131 
B522SE 
137 
4323 
B523SE 

2 
4301 
174 
B475SE 
58 
4320 

B310SE 
24 
4365 
B520SE 
64 
169 

4475 
B238SE 
81 
4417 
B330SE 
176 

134 
4383 
40 
139 

C a s e l l a  177 
TAS-D 99 
T U - I 1  708 
C a s e l l a  255 
Case l l a  330 
Andersen A6 

TAS-I1 771 
Case l l a  808 
Andersen A? 

Case l l a  824 
TAS-I1 776 

Andersen A 1  

TAS-I1 798 
TAS -D 108 
Case l l a  825 
Andersen A2 
TAS-I1 718 
Case l l a  806 

Andersen A30 
TASiII 758 
C a s e l l a  827 
C a s e l l a  277 
Andersen A 3  
TAS-I1 737 
C a s e l l a  247 
Andersen A8 
TAS-I1 764 
C a s e l l a  200 
TAS-D 10 
Andersen A9 

TAS-I1 781 
Case l l a  109 
Andersen A 4  

Case l l a  320 
Andersen A 5  

TAS-I1 731 

Resin 
NA 
NA 
Resin 
Resin 
Resin 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

NA 
NA 
Resin 
Resin 
NA 
Resin 

Resin 
NA 
Resin 
Resin 
Resin 
NA 

Resin 
Resin 
NA 
Resin 
NA 
Resin 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

Resin 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

N A  
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

AM-4 
M, AM-4 
M,AM-4  
AM-& 
AM-& 
AM-& 

M, AM-4 
AM-4 
AM-4 
M, AM-4 
AM-4 
AM-& 

M, AM-& 
M, AM-4 
AM-4 
AM-4 
M, AM-4 
AM-4 

AM-& 
M, AM-4 
AM-4 

AM-4 
M, AM-4 

AM-& 
AM-4 
M, AM-4 
AM-4 
M, AM-& 
AM-4 

M, AM-& 
AM-4 
AM-& 
M, AM-4 
AM-4 
AM-& 

AM-4 
M, AM-& 
M, AM-4 
M, AM-& 

AM-& 

90 



TABLE 3.1 CONTINUED 

S t a t i o n  Vacuum pump Sampler 

Type F i e l d  S e r i a l  Type F i e l d  Adheiive Film F i l t e r  
Number Number Number 

BIOLOGICAL ARRAY, ARC I 
~ ~~~~ ~ 

055 Austen NA Bl43SE Case l l a  259 Resin NA AM-4 
057 Austen NA El'I4SE TAS-D 55 NA NA M,  AM-4 
057 Austen NA B227SE Casella 350 Resin NA AM-4 

SC-6 NA 4426 Casella i 3 9  Resin NA AM-4 
SC-6 NA 4486 TAS-I 579 NA NA M, AM-& 

057 
057 
057 Austen NA B525SE Case l l a  152 Resin Acetate  AM-& 

059 
053 
059 
059 
059 
050 

061 
061 
0b1 

ARC J 
000 
014 
026 
030 
032 
034 

036 
038 
040 
040 
042 
044 

046 
048 
050 
052 
05 4 
054 

056 
058 
Ob 0 
062 
064 
066 

068 
068 
070 
072 
074 
076 

078 
080 
080 
082 
084 
086 

AuSten 
Austen 
Austen 
Austen 
Austen 
Austen 

sc-b 
Austen 
SC-6 

E g l l n  
Eg l ln  
Eg l in  
SC-6 
AUS t e n  
E g l l n  

sC-6 
Aus t e n  
E g l i n  
E g l l n  
sC-6 
Austen 

Eg l ln  
sC-6 
Aus t e n  
E g l l n  
SC-6 
E g l l n  

AUS t e n  
E g l l n  
SC-6 
Aus ten 
E g l i n  
SC-6 

Austen 

E g l i n  

Austen 
E g l l n  

sc-6 
AUS t e n  
E g l l n  
E g l i n  

Aus t en  

E g l l n  

SC-6 

SC-6 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

93 
95 
96 
161 
41  
188 

162 
42 
189 
97 
163 
43 

190 
164 
44 
191 
165 
98 

45 
192 
166 
46 
193 
167 

47 
99 
194 
168 
48 
195 

169 
49 
101 
196 
170 
50 

B13?SE 
W7?SE 
Bl4OSE 
B145SE 
B246SE 
Bl59SE 

4474 

4329 
B308SE 

194 
180 
39 
4489 
B478SE 
215 

4454 
B495SE 
210 
46 
4505 
B502SE 

8 
4311 
B464SE 
244 
4398 
29 

B179SE 
243 
4354 
B150SE 
143 
4380 

B192SE 
159 
2 09 
4348 
B510SE 
51 

4319 

123 
86  
1322 
B215SE 

B334SE 

Case l l a  
TAS-I 
TAS-D 
TAS-D 
Caselld 
Casella 

TAS-I 
Casella 
Casella 

Andersen 
TAS-I1 
Cas e l  l a  
TAS-I1 
Cas e l  la 
Andersen 

TAS-I1 
Casella 
TAS-I1 
TAS-I1 
TAS-I1 
Casella 

Andersen 
TAS-I1 
Cas e l  l a  
Andersen 
TAS-I1 
Casella 

Cas e 1 la  
Andersen 
TAS-I1 
Casella 
Andersen 
TAS-I1 

Casella 
TAS-I1 
Andersen 
TAS-D 
Cas e l  l a  
Andersen 

TAS-D 
Casella 
C a s e l l a  
Andersen 

C a s e l l a  

91 

TAS-D 

262 
507 
63 
7 3  
134 
118 

545 
258 
231 

A66 
709 
826 
721 
804 
A67 

761 
147 
742 
773 
790 
231 

A69 
706 
819 
A70 
766 
190 

836 
A74 
783 
816 
~ 6 4  
774 

169 
797 
A76 
5 
823 
A75 

16 
107 
221 
A65 
32 
229 

Resin 
NA 
NA 
NA 
Resin 
Resin 

NA 
Resin 
Resin 

Resin 
NA 
Resin 
NA 
Resin 
Resin 

NA 
Resin 
NA 
N A  
NA 
Resin 

R e s i n  
NA 
Resin 
Resin 
NA 
Resin 

Resin 
Resin 
NA 
Resin 
Resin 
NA 

Resin 
NA 
Rss ln  
NA 
R@sln 
Resin 

NA 
Resin 
R e s i n  
RBsin 
N A  
Resin 

NA 
NA 
NA 
NA 
NA 
Acetate  

NA 
NA 
NA 

NA 
NA 
N A  
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

AM-4 
M. AM-4 
M,AM-II  
M,AM-4 

AM-4 

M,AM-& 
AM-& 
AM-4 

AM-$ 

AM-4 
M, AM-4 
AM-4 
M, AM-4 
AM-4 
AM-& 

M, AM-4 
AM-4 
M, AM-4 
M. AM-4 
M,AM-U 
AM-4 

AM-4 
M, AM-4 
AM-4 
AM-4 
M, AM-4 
AM-4 

AM-4 
AM-4 
M, AM-4 
AM-4 
AM-4 
M, AM-4 

AM-4 
M, AM-4 
AM-4 
M, AM-4 
AM-4 
AM-4 

N4M-4 
AM-4 
AM-4 
AM-4 
M, AM-4 
AM-& 



TABLE 3.1 CONTINUED 

S t a t i o n  Vacuum Pump Sampler 

Type Fie ld  S e r i a l  Type F ie ld  Adhesive Film F i l t e r  
Number Number Number 

088 E e l i n  197 15 Andersen  A68 R e s i n  N A  AM-4 .... ... . . ~~~ ~~ ~ 

090 iG6 iii 4509 TAS-D 11 NA NA M, AM-4 
092 Egl in  102 153 T U - D  19 NA NA M, AM-4 
106 Eg l in  103 191 Cas e l l a  
120 Eg l in  104 '15 

Resin NA AM-4 
TAS -D NA NA M, AM-& 

BRITISH BALLOON ARRAY, ARC J 

rir,P6 Gelman 18 NA Casella 191 Resin NA AM-4 
L4,~13 Gelman 9 NA casel la  298 Resin NA AM-4 
L6,P6 Gelman 14 NA casella 163 Resin NA AM-4 
L 6 , ~ 1 3  g elm an 10 NA Case l la  115 Resin NA AM-4 
L 8 , ~ 6  Gelman 15 NA c a s e l l a  196 Resin NA AM-4 
L8,P13 Gelman 17 NA Casella 275 Resin NA AM-4 

MOBILE STATION NO. 2, ARC K, STATION 050 

1 
2 
3 
4 
5 
6 

7 
Center 
8 
9 
10 
11 

12 
13 

Austen NA B342SE 
Austen NA B342SE 
Austen NA B342SE 
Austen NA B342SE 
Austen NA B342SE 
Austen NA B342SE 

Austen NA B342SE 

Austen NA B230SE 
Austen NA Bl48SE 

Austen NA B167SE 

~ 

A h t e n  N; ? 103E 
Ausren NA E+UCSE 

Austen NA ~ 1 6 4 s ~  
Gelman 11 

casella 810 
Casella 120 
Case l l a  174 
c a s e l l a  839 
Case l la  805 
Case l la  311 

casella 866 
TAS-I 504 
Andersen M5 
Andersen M+ 
Andersen Mb 
Case l la  811 

c a s e l l a  835 
S e q u e n t i a l  11 

Resin 
Resin 
Resin 
Resin 
Resin 
Resin 

Resin 
NA 
Ge la t in  
Ge la t in  
Ge la t in  
Ge la t in  

Ge la t in  
NA 

NA AM-4 
NA AM-4  
NA AM-4 
NA AM-4 
NA AM-4 
NA AM-4 

NA AM-4 
NA M, AM-4 
Acetate  AM-4 
Acetate  AM-4  
Acetate  AM-4 
Acetate  AM-4 

Acetate  AM-4 
NA AM-4  

92 



TABLE 3.1 CONTINUED 

S ta t ion  Vacuum Pump Sampler 

Type F i e l d  S e r i a l  Type F i e l d  Adhesive Film F i l t e r  
Number Number Number 

006 
020 
030 
032 
034 
034 

036 
038 
040 
042 
044 
046 

048 
048 
050 
052 
054 
056 

058 
06 0 
06 2 
064 
066 

060 

068 
070 
072 
074 
074 
076 

078 
080 
082 
084 
086 
088 

088 
090 
100 
114 

E g l i n  105 
E g l i n  106 

Austen 51 
SC-6 172 

Austen 217 
Eg l in  107 

Austen 52 
Austen 218 

Austen 53 
Austen 219 

SC-6 173 

SC-6 174 

SC-6 175 
Eg l in  108 
Austen 5 4  
Austen 220 
SC-6 176 
Austen 55 

Austen 221 
sC-6 178 
Eglin 109 
Austen 56 
Austen 222 
sC-6 179 

Austen 57 
Austen 223 
sc-6 180 ~~ 

Austen 58 
Eg l in  110 
Austen 224 

sc-6 181 
Austen 59 
Austen 225 
SC-6 182 
Austen 6 0  
Austen 226 

E g l i n  111 
SC-6 183 
Eg l in  112 
Austen 227 

220 
10 
4463 
B149SE 
B314SE 
213 

4339 
B142SE 
B204SE 
4317 
B335SE 
B336SE 

4450 
117 
B483SE 
Bl84SE 
4360 
B235SE 

B309SE 
4304 
195 
B519SE 
B473SE 
4484 

B199SE 
B143SE 
4467 
B21)SE 
1 
B321SE 

4303 
B304SE 
B348SE 
4488 
B47OSE 
Bl4lSE 

184 

122 
B203SE 

4459 

Casella 352 
TAS-D 1 4  
TAS-I1 728 
Casella 268 
Andersen A33 
Casella 234 

TAS-I1 704 
Casella 226 
Andersen A34 

Caae l l a  309 
Andersen A36 

TAS-I1 740 

TAS-I1 789 
TAS-D 81 
C a s e l l a  342 
Andersen A37 
TAS-I1 705 
Case l l a  117 

Andersen  A38 
TAS-I1 787 
Casella 208 
Casella 293 
Andersen A57 
TAS-I1 778 

Casella 137 
Andersen A 3 1  
TAS-I1 779 
Casella 104 
TAS-D 25 
Andersen A32 

TAS-I1 770 
Casella 257 
Andersen A61 
TAS-11~ 753 
Casella 857 
Andersen A90 

Casella 251 
TAS-I1 733 
TAS-D 106 
TAS -D 101 

Resin 
NA 
NA 
Resin 
Resin 
Resin 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

NA 
NA 
Res 1 n 
Resin 

Resin 

Resin 
NA 
Res in  
Resin 
Resin 
NA 

Resin 
Resin 
N A  
Resin 
NA 
Resin 

NA 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

Resin 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

N A  
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

AM-4 
M, AM-4 
M, AM-4 
AM-4 
AM-4 
AM-4 

M, AM-4 
AM-4 
AM-4 
M, AM-4 
AM-& 
AM-4 

M, AM-4 
M, AM-4 
AM-& 
AM-& 
M, AM-4 
AM-4 

AM-4 
M, AM-& 
AM-4 
AM-4 
AM-4 
M, AM-& 

AM-4 
AM-4 
M, AM-4 
AM-4 
M, AM-& 
AM-4 

M, AM-& 
AM-4 
AM-4  
M,AM-4 
AM-4 
AM-4 

AM-4 
M,AM-4 
M, AM-4 
M, AM-4 
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TABLE 3.1 CONTINUED 

S t a t i o n  Vacuum Pump Sampler 

Type F i e l d  S e r i a l  Type F i e l d  Adhesive Fi lm F i l t e r  
Number Number Number * 

A R C  N 
000 
014 
026 
030 
032 
034 

036 
038 
040 
040 
042 
044 

046 
048 
05 0 
052 
054 
054 

056 
058 
06 0 
062 
064 
066 

068 
068 
070 
072 
074 
076 

078 
080 
080 
082 
084 
086 

088 
090 
092 
106 
120 

E g l i n  114 
E g l i n  115 
E g l i n  116 
sc-6 184 
Austen 156 
E g l i n  209 

SC-6 185 
Austen 62 
Eg l in  118 
E g l i n  129 
SC-6 186 
Austen 63 

Eg l in  112 
sC-6 187 
Austen 64 
Eg l in  206 
SC-6 188 
E g l i n  119 

Austen 65 
Austen 91 
sC-6 189 
Austen 66 
Austen 92 

Austen 67 

sc-6 igo 

Eg l in  150 
Austen 93 
sC-6 191 
Austen 68 
Austen 94 

SC-6 192 
Aisten 69 
Egl in  121 
Austen 95 
sC-6 193 
Austen 70 

Eg l in  96 
SC-6 194 
E g l l n  122 
Eg l in  123 
E g l i n  124 

139 
185 
152 
4308 
B461SE 
2 07 

4381 
B187SE 
201 
218 
4467 
B477SE 

122 
4371 
B347SE 
4 
4337 
150 

B178SE 
B350SE 
4472 
B236SE 
B452SE 
4373 

B530SE 
20 
B510SE 
4370 
B163SE 
B333SE 

4338 
B222SE 
50 
B356SE 
4513 
B219SE 

39 
4487 
231 
146 
179 

C a s e l l a  260 
Andersen A59 

TAS-I1 747 
Casella 238 
Andersen A58 
TAS -D 9 
TAS-I1 727 
Casella 216 

Andersen ~ 6 2  
TAS-I1 752 

C a s e l l a  300 
Andersen A60 

Casella 203 
TAS-D 23 
Andersen A49 

casel la  166 
Andersen A33 

TAS-I1 707 

TAS-I1 782 
Casella 218 
Casella 170 
Andersen A55 

C a s e l l a  158 
TAS-I1 744 

Andersen A50 
TAS-I1 772 
TAS-D 102 
Casella 187 
TAS-D 17 

NA 
NA 
Resin 
NA 
Resin 
Resin 

NA 
Resin 
Resin 
NA 
NA 
Resin 

Resin 
NA 
Resin 
Resin 
NA 
R e s i n  

Resin 
Resin 
NA 
Resin 
Resin 
NA 

Resin 
NA 
Resin 
NA 
Resin 
Resin 

NA 
Resin 
Resin 
Resin 

Resin 

Resin 
NA 
NA 
Resin 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
N A  
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
N A  
NA 
N A  
NA 
NA 

NA 
NA 
NA 
NA 
NA 

M, AM-4 
M, AM-4 
AM-4 
M. AM-4 
AM-& 
AM-4 

M, AM-4 
AM-4 
AM-4 
M, AM-4 
M, AM-& 
AM-4 

AM-& 
M, AM-4 
AM-4 
AM-4 
M, AM- 
AM-4 

AM-& 
AM-4 
M, AM- 
AM-@ 
AM-& 
M, AM-4 

AM-4 
M, AM-4 
AM-& 
M. AM-4 
AM-& 
AM-4 

M, AM-4 
AM-& 
AM-& 
AM-4 
M, AM-& 
AM-4 

AM-4 
M, AM-4 
M, AM-4 
AM-4 
H, AN-4 
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TABLE 3.1 CONTINUED 

~ ~~ 

Sta t ion  vacuum pump Sampler 

Type F i e l d  S e r i a l  Type Field AdhLslve F i l m  F l l t e r  
Number Number Number 

P R C P  
006 
020 
030 
032 
034 
034 

036 
038 
040 
042 
044 
046 

048 
048 
050 
052 
054 
056 

058 
060 
060 
062 
064 
06b 

066 
070 
072 
074 
074 
076 

078 
080 
08;. 
Oh4 
086 
088 

088 
090 
100 
114 

Eglin 125 
Egl in  126 
SC-b 195 
Austen 71 
Austen 97 
Eglln 127 

SC-6 196 
Austen ?2 
Austen 98 
SC-6 197 
Austen 73 
Austen 99 

SC-6 198 
Eglin 129 
Austen 74 
Austen 1 O C  
SC-6 199 
Austen 75 

Austen 101 
SC-6 200 
Eglin 130 
Austen 76 
Austen 102 
SC-6 201 

Austen 77 
Austen io3  
sc-6 202 
Austen 78 
E g l l n  131 
Austen 104 

SC-6 203 
Austen 79 
Austen lo5 
SC-6 204 
Austen 80 
Austen 106 

Eglin 132 
sC-6 205 
E g l i n  133 
Eglin 134 

175 
236 
4494 
W32SE 
Bl52SE 
12 

4447 

4438 

B327SE 
B325SE 

Bl68SE 
Bl54SE 

4502 
218 
@+59SE 
B139SE 
4389 
B505SE 

B524SE 
4496 
200 
Bl85SE 
N84SE 
4299 

&86SE 
Bl55SE 
4378 
B153SE 
226 
~ 5 0 6 s ~  

4296 
B191SE 
~ 5 1 1 s ~  
4334 
504SE 
Bl44SE 

30 
4252 
104 
7 

Casella 271 
TAS-D 93 
TAS-I1 768 
Casella 273 
Andersen A 1 5  
Casella 307 

TAS-I1 710 
Casella 254 
Andersen A 1 4  
TAS-I1 712 
Casella 219 
Andersen A13 

TAS-I1 760 
TAS-D 44 
Casella 130 
Andersen A 1 0  
TAS-I1 736 
Casella 126 

Andersen A 1 1  
TAS-I1 766 
Casella 201 
Casella 214 
Andersen A16 
TAS-I1 723 

Casella 191 
Andersen A %  
TAS-I1 765 
Casella 312 
TAS-D 109 
Andersen A36 

Andersen A53 

Resin 
NA 
NA 
Resin 
Resir, 
Resln 

NA 
Resin 
Resin 
NA 
Resln 
Resin 

NA 
NA 
Resin 
Resln 
NA 
Resin 

Resin 

Resin 
Resin 
Resin 

NA 

NA 

Resin 
Resln 
NA 
Resin 
NA 
Resin 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

Resin 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

AM-4 
M, AM-4 
M, AM-& 
AM-& 
AM-4  
AM-4 

M,AM-4  
AM-4 
AM-4 
M, AM-4 
AM-4 
AM-& 

M,AM-4 
M,AM-4 
AM-4 
AM-4 
M, AM-4 
AM-4 

AM-4 
M,AM-4 
AM-4  
AM-4 
AM-4 
M,RM-II 

AM-4 
AM-4 
M,AM-4 
AM-4 
M, AM-4 
AM-4  

M,AM-4 
AM-4 
AM-4 
M, AM-4 
AM-& 
AM-& 

AM-4  
M, AM-& 
M, AM-4 
M,AM-4  
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TABLE 3.1 CONTINUED 

~~~ ~~ 

S t a t  i on  Vacuum pump Sampler 

Type F i e l d  S e r i a l  Type F i e l d  Adhesive Film F i l t e r  
Number Number Number 

000 
014 
026 
030 
040 
054 

054 
056 
058 
060 
Ob2 
064 

066 
068 
ob8 
070 
07 2 
0.7 4 

07 6 
078 
080 
060 
082 
084 

086 
086 
090 
092 
092 
094 

096 
0% 
10'3 
102 
104 
106 

106 
108 
110 
112 

Egl in  
Egl in  
E&lin 
SC-6 
Egl in  
Egl in  

SC-6 
Austen 
Austen 
SC-6 
Austen 
Austen 

SC-6 
AUS t en  
Q l i n  
Austen 
SC-6 
Austen 

Austen 
3 - 6  
E g l i n  
Aus t e n  
Austen 
SC-6 

Austen 
Austen 
SC-6 
Austen 
Egl in  
Austen 

SC-6 
Austen 
Austen 
sc-b 
Austen 
Austen 

Egl in  
SC-6 
Austen 

135 
136 
137 
206 
138 
139 

210 
85 
111 
21 1 
112 
66 

212 
113 
140 
87 
213 
88 

114 
214 
141 
89 
115 
215 

90 
116 
216 
81 
142 
107 

207 
e2 
108 
208 
83 
109 

143 
209 
84 

Austen 110 

245 
130 
148 
4392 
21 1 
77 

4420 
WOOSE 

4466 
Bl77SE 
B208SE 

& S ~ S E  

4435 
B189SE 
54 
PA57SE 
4427 
B196SE 

B345SE 
4295 
212 
B313SE 
B216SE 
4452 

B351SE 
Bl98SE 

B324SE 
140 
B311SE 

4432 
B145SE 
M66SE 
4366 
&99SE 
B202SE 

217 
4469 
B329SE 
Bb72SE 

4358 

TAS-D 33 
TAS-D 86 
c a s e l l a  h29 
TAS-I1 711 
TAS-D 90- 
Case l l a  831 

TAS-I1 788 
Casella 341 
Andersen i l g  
TAS-I1 700 
Case l l a  173 
Andersen A73 

TAS-I1 794 
Case l la  302 
TAS-D 95 
Andersen A72 
TAS-I1 726 
c a s e l l a  344 

Andersen A78 
TAS-I1 719 
c a s e l l a  i8g 
TAS-D 6b 
Andersen A77 
TAS-I1 754 

Case l la  881 ~~~ 

Andersen A71 
TAS-I1 729 
c a s e l l a  338 
TAS-D 107 
Andersen A ~ O  

TAS-I1 714 
Case l l a  106 
Andersen A79 
TAS-I1 716 
c a s e l l a  i32 
Andersen A 1 7  

Case l la  286 
TAS-I1 767 
Case l la  303 
Andersen ~ 1 8  

NA 
NA 
R e s i n  
NA 
NA 
Resin 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

NA 
Resin 
NA 
Resin 
NA 
Resin 

Resin 
NA 
Resin 
NA 
Resin 
NA 

Resin 
Resin 
NA 
Resin 
NA 
Res i n  

NA 
Resin 
Resin 
NA 
Resin 
Resin 

Resin 
NA 
Resin 
Resin 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

M,AM-4 
M,AM-4 
AM-4 
M,  AM-& 
M,AM-4 
AM-4 

M,AM-'4 
AM-& 
AM-4 
M,AM-4  
AM-4 
AM-& 

M,  AM-& 
AX-4 
M,  AM-4 
AM-4 
M, AM-4 
AM-4 

AM-4 
M,AM-4  
AM-4 
M, AM-4 
AM-4 
M, AM-4 

AM-4 
AM-& 
M,AM-4  
AM-4 
M,AM-4 
AM-& 

M, AM-& 
AM-4 
AM-& 
M,  AM-4 
AM-4 
AM-4 

A M - 4  
M,AM-4 
AM-4 
AM-4  
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TABLE 3.2 AIR-SAMPLING INS'IRUMENTS, CLEAN SLATE I 

Abbreviat ions : TAS, t o t a l - a i r  sampler; M, Mlcrosorban; NA, not app l i cab le .  

S t a t i o n  Vacuum Pump Sampler 

Type F i e l d  Ser ia l  Type F i e l d  Adhesive Film F i l t e r  
Number Number Number 

GROUND ZERO 
BC 03 
BC 04 

05 
BC 06 
BC 07 
BC 08 

BC 09 
BC 1 0  
BC 11 
BC 12 
BC 13 

BI 03 
BI 02 
BI 01 
B I  01 
B I  03 
BI 05 

B I  11 
B I  13 
B I  15 
B I  16  
B I  17 
B I  18 

BM 03 
BM 04 
BM 05 
BM 06 
BM 07 
BM 08 

BM 09 
BM 10 
BM 11 
BM 12  
BM 13 

ARC A 
000 
006 
012 
018 
024 
030 

036 
042 
048 
054 
060 
066 

- 

~ 

E g l i n  9 
E g l i n  207 
E g l l n  16 
E g l l n  6 
E g l i n  8 
E g l i n  13 
Eg l in  10 
Eg l in  3 
E g l i n  17 
Eg l in  18 
Eg l ln  7 
Austen 105 
Austen 74 
Austen 48 
Austen 34 
Austen 202 
Austen 76 

E g l i n  
E g l l n  
E g l i n  
E g l i n  
E g l i n  
E g l i n  

E g l i n  
Eg l in  
Eg l in  
Eg l in  
Egl in  

E g l i n  
Eg l in  
Eg l in  
Eg l in  
E g l i n  

Eg l in  

Eg l in  
Eg l in  
E g l i n  
E g l i n  
Eg l in  
Eg l in  

E g l i n  
Eg l in  
E g l i n  
E g l i n  
Eg l in  
Eg l in  

15 
2 
4 
12  
1 
1 4  

26 
41 
30 
38 
42 
39 

51 
2 3  
25 
52 
28 

31 
44 
19 

33 

47 
48 
37 
36 
20 
45 

342 

240 
247 
42 
204 
37 
3 

105 
181 
246 
44 
149 

B312SE 
B212SE 
B323SE 
B172SE 
B507SE 
B214SE 

16 
160 
88 
31 
62 
26 

1 4  
230 
9 
154 
223 
93 
42 
224 
21  

113 
63 

90 
82  
109 
232 
17 
53 
182 
164 
18 
80 
91 
94 

TAS-D 
Andersen 
TAS-D 
Andersen 
TAS -D 
Andersen 

TAS -D 
Andersen 
TAS-D 
Andersen 
TAS-D 

Case l l a  

Case l l a  

Case l l a  

TAS-D 

TAS-D 

TAS-D 

TAS-D 
Casella 
TAS-D 
Casella 
TAS-D 
Casella 

TAS -D 
Casella 
TAS-D 
Casella 
TAS-D 
Casella 

TAS-D 
Casella 
TAS -D 
C a s e l l a  
TAS D 

TAS-D 
Casella 
TAS-D 
Casella 
TAS-D 
Casella 

TAS-D 
Case l l a  
TAS-D 
Casella 
TAS -D 
casel la  

97 

a 
~ 1 2 3  
61 
~ 1 1 9  
9 
A121 

3 
A122 
38 
A125 
39 

309 
107 
813 
33 
239 
15 
47 
138 
74 
358 
79 
263 

24 
253 
46 
288 
16 
343 

77 
801 
2b 
198 
109 

11 
131 
7A 
806 
7 
174 

53 
355 

105 
130 

%4 

NA 
Resin 
NA 
R e s i n  
NA 
Resin 

NA 
Resin 
NA 
Resin 
NA 

Resln 
NA 
Resin 
NA 
Resin 
NA 

NA 
Resln 
NA 
Resin 
NA 
Resln 

NA 
Resin 
NA 
Resin 
NA 
Resin 

NA 
Resin 
NA 
Resin 
N A  

NA 
Resin 
NA 
Resin 
NA 
Resin 

NA 
Resin 
NA 
Resin 
NA 
Resin 

NA 
Mylar 
NA 
Mylar 
NA 
Mylar 

NA 
Mylar 
NA 
Mylar 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
N A  
N A  
N A  

M, AM-4 
AM-& 
M, AM-4 
AM-4 
M, AM-4 
AM-4 

M, AM-& 
AM-& 
M, AM-4 
AM-4 
M, AM-& 

AM-& 
M, AM-4 
AM-4 
M,AM-4 
AM-4 
M,AM-& 

M, kM-L! 
AM-& 
M, AM-4 
AM-& 
M, AM-& 
AM-4 

M, AM-4 
AM-& 
M,AM-4 
AM-& 
M, AM-& 
AM-4 

M, AM-4 
AM-4 
M, AM-4 
AM-4 
M, AM-4 

M, AM-4 
AM-4 
M, AM-4 
AM-& 
M, AM-4 
AM-4 

M, AM-4 
AM-4 
M, AM-& 
AM-4 
M, AM-4 
AM-4 



TABLE 3.2 CONTINUED 
~~ ~ 

s t a t i o n  Vacuum Pump Sampler 

Type F i e l d  Ser ia l  Type F i e l d  Adhesive Film F i l t e r  
Number Number Number 

072 
078 
084 
090 
096 
102 

108 
114 
120 

ARC B 
000 
000 
002 
004 
006 
008 

010 
012 
014 
014 
016 
018 

020 
022 
02 4 
02 6 
026 
028 

030 
032 
034 
036 
038 
040 

040 
042 
042 
042 
044 
046 

048 
050 
052 
054 
054 
056 

- 

Egl in  
E g l l n  
Eg l in  
E g l i n  
E g l i n  
E g l i n  

E g l i n  
Eg l in  
E g l i n  

AUS t e n  
E g l i n  
SC-6 
E g l i n  
Austen 
SC-6 

Eg l in  
Austen 
SC-6 
Eg l in  
E g l i n  
Aus t e n  

Eg l ln  
AUS t e n  

Eg l in  

SC-6 

SC-6 

Eg l in  

SC-6 
Austen 
Eg l in  

AUS t e n  
Eg l ln  

E g l i n  
SC-6 
AUS t en  
Aus t e n  
Aus ten 
E g l i n  

sc-6 
AUS t e n  
Eg l in  
SC-6 
Eg l in  
Aus t e n  

SC-6 

24 
27 
29  
43 

49 

50 
31 
34 

2 1  

8 
53 
124 
152 
7 
123 

151 
6 
127 
54 
155 
10 

126 
154 
9 
125 
55 
153 

117 
1 
145 
118 
2 
146 

56 
119 
229 
228 
3 
147 

120 
4 
149 
121 
57 
5 

227 
199 
133 
2 05 
60 
225 

13 
90 
241 

B456SE 
129 
4492 
132 
B518SE 
4457 

6 
B521SE 
4462 
28 
112 
B221SE 

4497 
202 
B535SE 
4517 
73 
11 

4401 
B490SE 
32 
4482 
B207SE 
221 

193 
4498 
B461SE 
B166SE 
B527SE 
144 

4347 
B515SE 
128 
4403 
55 
B489SE 

TAS-D 
Casella 
TAS-D 
Casella 
TAS -D 
Casella 

TAS -D 
Casella 
TAS-D 

Casella 
TAS-D 
TAS-I1 
Andersen 
Casella 
TAS-I1 

Andersen 
Casella 
TAS-I1 
TAS-D 
Andersen 
C a s e l l a  

TAS-I1 
Andersen 
Case 1 l a  
TAS-I1 
Casella 
Andersen 

TAS-I1 
Case118 
Andersen 
TAS-I1 
Casella 
Andersen 

TAS-D 
TAS-I1 
Andersen 
Casella 
Casella 
Andersen 

TAS -11 
Casella 
Andersen 

C a s e l l a  
Casella 

TAS-I1 

94 
271 
93 
832 
28 
819 

63 
8h7 
104 

330 
1 
737 
A87 
268 
771 
A60 
183 
714 
69 
A66 
228 

712 
A35 
201 
728 
822 
A22 

733 
197 
A49 

A56 

103 r 88 

203 
853 
A41 

774 
3'14 

757 
191 
345 

1% 

A l l  

A21 

NA 
R e s i n  
NA 
Resin 
NA 
Resin 

NA 
Resin 
NA 

Resin 
NA 
NA 
Resin 
Resin 

Resin 
Resin 
NA 
NA 
Resin 
Resin 

NA 
Resin 
Resin 

Resin 
Resin 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

NA 
NA 
Resin 
Resin 
Resin 
Resin 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

N A  
NA 
NA 
Mylar 
NA 
NA 

Mylar 
Mylar 
NP. 
NA 
Mylar 
NA 

NA 
Mylar 
NA 
NA 
NA 
Mylar 

NA 
NA 
Mylar 
NA 
NA 
Mylar 

NA 
NA 
Mylar 
NA 
NA 
Mylar 

NA 
NA 
Mylar 
NA 
NA 
NA 

M, AM-4 
AM-4 
M,AM-4 
AM-4 
M, AM-& 
AM-4 

M,AM-4 
AM-4 
M, AM-4 

AM-& 
M,AM-4 
M,AM-4 
AM-4 
AM-& 
M, AM-4 

AM-& 
AM-& 
M,AM-4 
M,AM-4 
AM-4 
AM-& 

M, AM-4 
AM-4 
AM-4 
M, AM-4 
AM-& 
AM-4 

M, AM-4 
AM-4 
AM-4 
M. AM-4 
AM-4 
AM-4 

M, AM-4 
M,AM-4 
AM-4 
AM-4 
AM-4 
AM-4 

M, AM-4 
AM-4 
AM-4 
M, AM-& 
AM-4 
AM-4 
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TABLE 3.2 CONTINUED 

S t a t i o n  Vacuum Pump Sampler  

Type F i e l d  S e r i a l  Type F i e l d  Adhes'ive F i lm  F i l t e r  
Number Number Number 

05 6 Austen 230 ~ 1 8 0 s ~  
058 
06 0 
060 Austen 232 B425SE 
06 0 Austen 231  B458SE 
064 Austen 233 B146SE 

E g l i n  150 100 
SC-6 122 4468 

068 E g l i n  58 239 
078 Austen 235 B498SE 
078 Austen 234 B525SE 
080 E e l i n  59 183' ~- 
092 Ei;lin 66 107 
106 E g l i n  61 157 
120 E g l i n  62 249 

1st  BALLOON ARRAY, ARC B 

L1,Pl 
Ll,P9 
Ll,P17 
U , P 5  
L2,P13 
L2,PZl 

L3,Pl 
L3.P9 
L3.P17 
L4,P5 
L4,Pl3 
L4,P21 

L59P1 
L5>P9 
L5,P17 
L6,P5 
L6,P13 
L6,P21 

L7, P 1  
L7, P9 
L7,P17 
L8, P5 
L8,P13 
La.P21 

L9,Pl 
L9,P9 
L9,P17 
L10, P5 
LlO,P13 
LlO.P21 

L11,Pl 
L l l , P 9  
L l l , P 1 7  
L12,P5 
L12, P 13 
L12, P21 

Gelman 72 
Gelman 73 
Gelman 7 4  
Gelman 95 
Gelman 96 
Gelman 97 

Gelman 98 
Gelman 99 
Gelman 100 
Gelman 75 
Gelman 76 
Gelman 77 

Gelman 101  
Gelman 102 
Gelman 103 
Gelman 104 
Gelman io5 
Gelman 106 

Gelman 78 
Gelman 79 
Gelman 80 
Gelman 107 
Gelman 108 
Gelman 109 

Gelman 110 
Oelman 111 
Cilman 112 
Gelman 81 
Gelman 82 
Gelman 83 

Gelman 113 
Gelman 114 
Gelman 115 
Gelman 116 
Gelman 118 
Gelman 119 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
Nk 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

TAS-I 504 
Andersen A39 

Andersen A26 
Casella 824 
TAS-I 531 

TAS-I1 775 

Casella 
TAS-D 
Case l la  
TAS -D 

TAS-I 
TAS-I 
TAS -I 
Casella 
Casella 
Casella 

Casella 
Casella 
Casella 
TAS-I 
TAS-I 
TAS - I 
Casella 
Casella 
Casella 
Cas e 1 l a  
Casella 
Casella 

TAS-I 
TAS-I 
TAS-I 
Casella 
Casella 
Casella 

Casella 
Casella 
Casella 
TAS-I 
TAS-I 
TAS-I 

Casella 
Casella 
Casella 
Casella 
Casella 
Casella 

99 

TAS -D 30 
Casella 335 
Andersen A57 

311 
8 4  
181 
99 

532 
562 
576 
85 1 
190 
132 

221 
217 
157 
537 
508 
5 46 

306 
376 
124 
106 
209 
232 

510 
573 
579 
329 
115 
849 

274 
123 
280 
561 
520  
500 

827 
848 
234 
807 
208 
170 

NA 
Res in  
NA 
Res in  
Res in  
NA 

NA 
Res in  
Res in  
R e s i n  
NA 
Res in  
N A  

NA 
NA 
NA 
Res in  
Res in  
Res in  

R e s i n  
Res in  
Res in  
NA 
NA 
NA 

Res in  
Res in  
Res in  
Res in  
Res in  
Res in  

NA 
NA 
NA 
Res in  
Res in  
Res in  

Res in  
Res in  
Res in  
NA 
NA 
NA 

R e s i n  
R e s i n  
Res in  
Res in  
R e s i n  
Res in  

NA 
Mylar 
NA 
Mylar 
NA 
NA 

NA 
NA 
Mylar 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
A c e t a t e  
NA 
Acetate 

NA 
NA 
NA 
HA 
NA 
NA 

A c e t a t e  
NA 
A c e t a t e  
A c e t a t e  
NA 
Acetate 

NA 
NA 
NA 
Acetate 
NA 
Acetate 

NA 
NA 
NA 
NA 
NA 
NA 

Acetate 
Acetate 
NA 
Acetate 
NA 
Acetate 

M, AM-4 
AM-4 
M, AM-4 
AM-4  
AM-& 
M,AM-4 

M, AM-4 
AM-4 
AM-4 
AM-& 
M, AM-4 
AM-4 
M, AM-4 

M, AM-4 
M,AM-4 
M.AM-4 
AM-@ 
AM-4 
AM-& 

AM-4 
AM-4 
AM-4 
M, AM-4 
M, AM-4 
M, AM-4 

AM-4 
AM-& 
AM-& 
AM-& 
AM-4 
AM-4 

M, AM-4 
M, AM-4 
M, AM-4 
AM-& 
AM-& 
AM-4 

AM-4 
AM-& 
AM-4 
M,AM-4 
M, AM-4 
M, AM-4 

AM-& 
AM-& 
AM-& 
AM-& 
AM-& 
AM-4 



TABLE 3.2 CONTINUED 

S t a t i o n  Vacuum Pump Sampler  

Type F i e l d  Se r i a l  Type F i e l d  Adhesive Film F i l t e r  

L13,Pl  Gelman 84 NA TAS-I 559 NA NA M, AM-4 
L13,P9 Gelman 85 NA T U - I  521  NA NA M, AM-4 
L13,P17 Gelman 86 NA TAS -I 184 NA NA M, AM-4 
L14,P5 Gelman 120 NA Casella 202 Res in  NA AM-4 
Ll4,P13 Gelman 121 NA C a e e l l a  246 Res in  Acetate AM-4 
Ll4,P21 Gelman 122 NA Casella 159 Res in  NA AM-4 

L15,Pl  Gelman 124 NA Casella 820 R e s i n  A c e t a t e  AM-& 
L15,Pg Gelman 125 NA Casella 336 Res in  NA AM-& 
L15,P17 Gelman 126 NA Casella 226 Res in  A c e t a t e  AM-4 
L17,Pl Gelman 127 NA Caaella 342 Res in  A c e t a t e  AM-& 
L17,Pg Gelman 1 2 8  NA Casella 168 R e s i n  NA AM-4 
L17,P17 Gelman 129 NA Casella 811 Res in  Acetate AM-4 

L18,P5 Gelman 130 NA Casella 111 Res in  NA AM-4 
L18,P13 Gelman 131 NA Casella 8 4 1  Res in  Acetate AM-4 
~ 1 8 , P 2 1  Gelman 132 NA Casella 204 Res in  NA AM-4 
L19,Pl Gelman 90 NA TAS-I 12 NA NA M, AM-& 
L19,Pg Gelman 70 NA TAS-I 519 NA NA M, AM-& 
L19.Pl7 Gelman 92 NA TAS-I 556 NA NA M, AM-4 

L20,P5 Gelman 133 NA Casella 177 R e s i n  Acetate AM-4 
L2O.Pl7 Gelman 2 1  NA Casella 511 RP.9j  n Ne. A M A  

Number Number Number 

L22,P5 Gelman 93 
L22,P13 Gelman 94 
L22,PZl Gelman 151 
L23,Pl Gelman 139 
L23,Pg Gelman 140 
L23,P17 Gelman 141 

NA 
NA 
NA 
NA 
NA 
NA 

.... .... . . . ~~ ~- . . . - -. . ~~~~ 

L20iP2i Cilman 135 NA Casella 540 Resin Acetate AM-4 

L21,P9 Gelman 137 NA Casella 826 Res in  Acetate AM-& 
L21,Pl Gelman 136 NA Casella 307 Res in  NA AM-4 

L2LP17 Gelman 138 NA Casella 804 Res in  NA AM-& 

TAS-I 529 
TAS-I 555 
TAS-I 563 
Casella 101  
Casella 284 

L24,P5 Gelman 142 
L24,P13 Gelman 143 
L24,PZl Gelman 144 
L25, P1 Gelman 152 
L25,P9 Gelman 154 
L25,P17 Gelman 156 

L2?,P5 Gelman 145 
LZO,P13 Gelman 22 
L26,PZl Gelman 147 
L27,Pl Gelman 148 
L27,P9 Gelman 149 
L27,P17 Gelman 150  

L28,P5 Gelman 158 
L28,P13 Gelman 160 
L28,PZl Gelman 177 

- _  
i29;Pg Gelman 155 
L29,P17 Gelman 157 

L30,P5 Gelman 159 
L30,P13 Gelman l b l  
L30,PZl Gelman lG2 
L7l .P l  Oelman 178 
L31,P9 Gelman 179 
L31,P17 Gelman 1 8 C  

NU 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NC. 
NA 
NA 
NA 

NP. 
NA 
NA ~~~ 

NA 
NA 
NA 

Casella 310 

Casella 305 
Casella 216 
Casella 354 
TAS-I 543 
TAS-I 558 
TAS-I 557 

Casella 858 
Casella 856 
Casella 334 
Casel la  251 
Casella 881 
Casel la  317 

TAS-I 11 
TAS-I 502 
TAS-I 5i6 
Case l la  112 
Casella 352 
Casella 314 

Casella 803 
Casella 163 
Casella 167 
TAS-I 57? 
TAS-I 535 
TAS-I 522 

NA 
NA 
NA 
R e s i n  
Res in  
Res in  

Res in  
Res in  
Resin 
NA 
NA 
N A  

R e s i n  
Res in  
Res in  
f i e s l n  
R e s i n  
Res in  

NA 
NA 
NA 
Res in  
Res in  
Res in  

R e s i n  
Res in  
Res in  
N A  
NA 
NA 

NA M, AM-4 
NA M, AM-4 
NA M, AM-4 
Acetate AM-4 
NA AM-4 
Acetate AM-4 

NA AM-& 
Acetate AM-4 
NA AM-& 
NA M, AN-4 
NA M, AM-4 
NA M , A M - 4  

Acetate AM-4 
N A  AM-4 
A c e t a t e  AM-4 
Acetate AM-4 
N A  AM-4 
A c e t a t e  AM-4 

NA M, AM-4 
N A  M, AM-& 
NA M, AM-4 
NA AM-4 

NA AM-4 

A c e t a t e  AM-4 
N A  AM-4 
N A  AM-4 
NA M, AM-4 
NA M, AM-4 
NA M, AM-& 

Acetate AM-4 
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TABLE 3.2 CONTINUED 

S t a t i o n  Vacuum Pump Sampler 

Type F i e l d  S e r i a l  Type F i e l d  Adhesive Fi lm F i l t e r  
Number Number Number 

ARC D - 
000 
002 
004 
006 
006 
008 

010 
012 
014 
016 
016 
020 

020 
022 
024 
026 
o;! 8 
030 

032 
034 
034 
036 
038 
040 

042 
044 
04b 
048 
046 
05 0 

052 
054 
056 
058 
060 
060 

074 
086 
100 
114 

Austen 18 
SC-6 135 
E g l i n  162 
Austen 17 
E g l i n  63 
SC-6 134 

Eg l in  161 
Austen 16 
SC-6 138 
Eg l in  165 
Austen 20 
SC-6 137 

E a l i n  64 
Eg l in  164 
Austen 19 

Eg l in  163 
SC-6 128 

sc-6 136 

Austen 11 
E g l i n  65 
E g l l n  156 
SC-6 224 
Austen 12  
Eg l in  203 

sc-6 130 
Austen 13 
Eg l ln  158 
SC-6 131 
EKlin 66 
Austen 14  

Eg l in  159 
SC-6 132 
Austen 15 
Eg l ln  200 
SC-6 133 
Eglln 139 

Eg l ln  68 
Eg l in  69 
Eg l in  71 
Eg l in  72 

B497SE 
4400 
145 
B500SE 
208 
4357 

214 
B512SE 
4294 
97 
B462SE 
4356 

75 
36 
B513SE 
4396 
216 
4491 

B528SE 
106 
242 
4512 
B482SE 
48 

4480 
B496SE 
35 
4442 
172 
B465SE 

127 
4302 
B509SE 
5 
4414 
77 

74 
119 
196 
68 

Casella 
TAS-I1 
Andersen 
Cas e l  l a  
Casella 
TAS-I1 

Andersen 
Cas e l  la 
TAS-I1 
Andersen 
Casella 
TAS-I1 

TAS-D 
Anders en 
Casella 
TAS-I1 
Andersen 
TAS-I1 

Casella 
Andersen 
Casella 
TAS-I1 
Casella 
Andersen 

TAS-I1 
Caae l l a  
Andersen 
TAS-I1 
TAS-D 
Case l l a  

Andersen 
TAS-I1 
Casella 
Andersen 

Casella 
TAS-I1 

TAS-D 
Cas e l  l a  
TAS-D 
TAS-D 

118 
717 
A55 
176 
213 
723 

A65 
300 
740 
A 1  
857 
792 

57 
A 9  
125 
768 
A13 
764 

252 
A40 
259 
787 
285 
A91 

772 
241 
A 5  
738 
6 
137 

A51 
798 
298 
A4 
734 
308 

62 
128 
25 
54 

Resin 

Resin 
Resin 
Resin 
NA 

Resin 
Resin 
NA 
Resin 
Resin 
NA 

NA 
Resin 
Resin 
NA 
Resin 
NA 

NA 

Resin 
Resin 
Resin 
NA 
R e s i n  
Resin 

NA 
Resin 
Resin 
NA 
NA 
Resin 

Resin 
NA 
Resin 
Resin 
NA 
Resin 

NA 

NA 
NA 

Resin 

NA 
NA 
Mylar 
NA 
NA 
NA 

Mylar 
NA 
NA 
Mylar 
NA 
NA 

NA 

NA 
NA 

NA 

N A  
Mylar 
NA 
NA 
NA 

Mylar 

Mylar 

Mylar 

NA 
NA 
Mylar 
NA 
NA 
NA 

Mylar 
NA 
NA 
Mylar 
NA 
NA 

NA 
NA 
NA 
NA 

AM-4 
M,AM-4 
AM-& 
AM-4 
AM-4 
M,AM-4 

AM-4 
AM-& 
M, AM-4 
AM-4 
AM-4 
M, AM-4 

M, AM-4 
AM-4 
AM-4 
M, AM-4 

M,AM-4 

AM-& 
AM-4 
AM-& 
M, AM-4 
AM-4 
AM-4 

M, AM-4 
AM-4 
AM-4 
M, AM-4 
M, AM-4 
AM-4 

AM-& 
M, AM-4 
AM-4 
AM-4 
M, AM-4 
AM-4 

M, AM-4 
AM-4 
M, AM-& 
M, AM-& 

AM-& 
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TABLE 3.2 CONTINUED 

S t a t i o n  

ARC F 

000 
000 
002 
004 
006 
008 

010 
012 
014 
014 
016 

- 

018 

020 
02 2 
024 
026 
026 
028 

030 
032 
034 
036 
038 
040 

040 
042 
042 
042 
044 
046 

048 
050 
052 
054 
054 
05 6 

056 
058 
060 
060 
060 
064 

068 
078 
078 
080 
092 
106 
120 

Vacuum Pump Sampler 

Type F i e l d  S e r i a l  Type F i e l d  A d h k i v e  Fi lm F i l t e r  
Number Number Number 

Austen 28 
E g l i n  198 
SC-6 146 
Eg l in  173 
Austen 27 
SC-6 145 

E n l i n  171 
i i s t e n  26 

E g l l n  74 
E g l i n  176 

SC-6 149 

Ais t en  30 

SC-6 148 
E g l i n  175 
Austen 29 
SC-6 147 
E g l i n  75 
E g l i n  174 

SC-6 139 
Austen 2 1  
Eg l in  166 
SC-6 140 
Austen 22 
Eg l in  167 

E g l l n  76 
SC-6 1 4 1  
Austen 236 
Austen 237 
Austen 23 
Eg l in  199 

SC-6 142 
Austen 24 
Eg l in  169 

Eg l in  77 
Austen 25 

SC-6 143 

Austen 238 
Eglin 170 
SC-6 144 
Austen 239 
Austen 240 
Austen 241 

Eg l ik  78 
Austen 242 
Austen 243 
Eg l in  79 

Eg l in  82 

Egl in  80 
Eg l in  81 

B533SE 
79 
4446 
23 
B529SE 
4511 

162 
B492SE 
4382 
165 
66 
B485SE 

4343 
136 
B320SE 
4340 
156 
171 
4328 
B501SE 
121 
4488 
B469SE 
25 

87 
4377 
B344SE 
B218SE 
B526SE 
234 

4575 
B463SE 
177 
4431 
43 
B343SE 

B176SE 
110 
4409 
B168SE 
B316SE 
B159SE 

57 
B197SE 
B49lSE 
118 
41 
198 
190 

Casella 
TAS -D 
TAS-I1 
Andersen 
C a s e l l a  
TAS-I1 

Anders en 
Casella 
TAS-I1 _ _  
TAS-D 
Andersen 
Cas e l  l a  

TAS-I1 
Andersen 
C a s e l l a  
TAS-I1 
Casella 
Andersen 

TAS-I1 
Casella 
Andersen 
TAS-I1 
Casella 
Anders en 

TAS-D 
TAS-I1 
Casella 
Andersen 
Casella 
Andersen 

TAS-I1 
Casella 
Andersen 
TAS-I1 
C a s e l l a  
C a s e l l a  

TAS -I 
Andersen 
TAS-I1 
Casella 
Andersen 
TAS-I 

TAS-D 
C a s e l l a  
Andersen 
C a s e l l a  

Casella 
TAS-D 

TAS-D 

254 
51 
785 
A62 
312 
753 
A84 
503 
762 

A46 
817 

760 
A24 
281 
763 
230 
A75 

767 
219 
~ 4 8  
780 
278 

37 
745 
244 
A7 
301 
A95 

797 
141 
1164 
779 
214 
262 

554 
A78 
750 
845 
A25 
575 

101 
178 
A16 
117 
18 
151 
110 

a5 

A42 

Resin 
NA 
NA 
Resin 
Resin 
NA 

Resin 
Resin 
NA 
NA 
Resin 
Resin 

NA 
Resin 
Resin 

Resin 
Resin 

NA 
Resin 
Resin 
N A  
Resin 
Resin 

NA 
NA 
Resin 
Resin 
Resin 
Resin 

NA 
Res  1 n 
Resin 
NA 
R e s i n  
Resin 

N A  
Resin 
NA 
Resin 
Resin 

NA 

N A  

N A  
Resin 
Resin 
Resin 
NA 
Resin 
NA 

NA 
NA 
NA 
Mylar 
NA 
NA 

Mylar 
NA 
NA 
NA 
Mylar 
NA 

NA 
Mylar 
NA 
NA 
NA 
Mylar 

NA 
NA 
Mylar 
NA 
NA 
Mylar 

NA 
NA 
NA 
Mylar 
NA 
Mylar 

NA .... 
NA 
Mylar 
NA 
NA 
NA 

N A  .... 
Mylar 
NA 
NA 
Mylar 
NA 

NA 
NA 
Mylar 
NA 
NA 
NA 
NA 

AM-4 
M, AM-4 
M,AM-4 
AM-4 
AM-4 
M,AM-4 

AM-4 
AM-4 
M, AM-& 
M, AM-4 
AM-4 
AM-4 

M, AM-4 
AM-4 
AM-4 
M, AM-4 
AM-4 
AM-4 

M, AM-4 
AM-4 
AM-4 
M, AM-4 
AM-4 
AM-4 

M, AM-4 
M,AM-4 
AM-4 
AM-4 
AM-4 
AM-4  

M, AM-& 
AM-4 
AM-4 
M, AM-4 
AM-& 
AM-4 

M, AM-& 
AM-& 
M, AM-4 
AM-4 
AM-4 
M, AM-4 

M, AM-4 
AM-4 
AM-& 
AM-& 
M, AM-& 
AM-4 
M,AM-4 
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TABLE 3.2 CONTINUED 

P o s i t i o n  Vacuum Pump Sampler  

Type F i e l d  S e r i a l  Type F i e l d  A d h k i v e  F i lm F i l t e r  
I Number Number Number 
MOBILE STATION No. 1 ARC F 

1 Austen NA B175SE casel la  242 Res in  NA AM-& ...~ .... . ~~ 

2 Austen NA Bl7jSE Casella 105 Res in  N A  AM-4 

Austen NA B175SE Casella 825 Res in  N A  AM-& 
Austen NA B175SE C a s e l l a  860 Res in  NA AM-4 

Austen NA B175SZ Casella 255 Res in  NA AM-4 
Austen NA Bl75SE C a s e l l a  293 Res in  NA AM-4 

7 Austen NA B175SE Casella 814 Res in  NA AM-& 
C e n t e r  Austen NA B331SE TAS-D 102 NA NA M,AM-4 
8 Austen NA B346SE Andersen A94 G e l a t i n  Ace ta t e  AM-& 
9 Austen NA B147SE Andersen A34 & e l a t i n  Acetate AM-& 

10 Austen NA B231SE Andersen ~ 2 8  G e l a t i n  Ace ta t e  AM-& 
11 Austen NA B160SE Casella 315 G e l a t i n  Ace ta t e  AM-& 

12  Austen NA 
13 Austen NA 
14  Austen NA 
15 Austen 114 
16 Austen 90 
17 Austen NA 
18 AuSten NA 

SEQUENTIAL SAMPLERS, 

002 Gelman 3 
008 Gelman 9 
014 Gelman 7 .~ 
020 Gelman 5 
02b Gelman 1 

032 Gelman 4 
038 Gelman 8 
044 Gelman 10 
050 Gelman 2 
056 Gelman b 

ffic n 
000 Austen 18 

B487SE C a s e l l a  210 
YA Guzender MK- I1 
va Guzender MK- I 

B345SE Casella 331 
B351SE Casella 818 
~ 2 4 8 ~ ~  Casella A 1 4  
B250SE Casella A29 

ARC F 

S e q u e n t i a l  3 
S e q u e n t i a l  9 
S e q u e n t i a l  7 
S e q u e n t i a l  5 
S e q u e n t i a l  1 

S e q u e n t l a 1  4 
S e q u e n t i a l  8 
S e q u e n t i a l  10 
S e q u e n t l a l  2 
S e q u e n t i a l  6 

B520SE Casella 341 - 
002 SC-6 157 4365- TAS-I1 761 
004 E g l i n  184 2 4  Andersen A71 
006 AuSten 37 B3109E Casella 304 
006 E g l i n  8 4  59 Casella 104 
008 sc-6 156 4320 TAS-11 778 

010 E z l i n  187 58 Andersen A70 
-I 

012 Austen 36- B475SE C a s e l l a  265 
314 sc-6 160 4361 TAS-I1 770 
016 E g l i n  187 176 Andersen Ago 
018 Austen 40 B330SE Casella 802 
020 sC-6 159 4477 TAS-I1 752 

G e l a t i n  
Res in  
Res in  
Res in  
Res in  
Res in  
Res in  

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

Res in  
NA 
Res in  
Res in  
Res in  
NA 

Res in  
Resin 
N A  
Res in  
Resin 
NA 

Ace ta t e  
NA 
NA 
Ace ta t e  
Ace ta t e  
Ace ta t e  
Ace ta t e  

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
Mylar 
NA 
NA 
NA 

Mylar 
N A  
NA 
Mylar  
NA 
NA 

AM-4 
AM-4 
AM-4 
AM-4 
AM-4 
AM-4 
AM-4 

AM-& 
AM-& 
AM-& 
AM-& 
AM-& 

AM-4 
AM-4 
AM-4 
AM-& 
AM-& 

AM-& 
M, AM-4 
AM-4 
AM-4 
AM-4 
M, AM-4 

AM-4 
AM-4 
M, AM-4 
AM-& 
AM-4 
M, AM-4 

020 E e l i n  85 1 7  TAS-D 2 1  NA NA M.AM-4 -- 
022 E& 186 81 Andersen ~ 8 1  Res in  Mylar a1-4 
024 AuSten 39 B238SE Casella 349 Res in  NA A M 4  
026 sC-6 158 TAS-I1 758 NA NA M, AM-& 
026 Eg l in  165 4383 lb9  Andersen A73 Res in  Mylar AM-4 
030 sc-6 150 4444 TAS-I1 710 NA NA M, AM-4 
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TABLE 3.2 CONTINUED 

S t a t i o n  Vacuum Pump Sampler 

Type F i e l d  Ser ia l  Type F i e l d  Adhesive Film F i l t e r  
Number Number Number 

032 
034 
034 
036 
038 
040 

040 
040 
042 
044 
046 
048 

048 
050 
052 
054 
056 
05 6 
058 
058 
058 
060 
060 
064 

074 
080 
080 
088 
100 
114 

ARC J 
000 
000 
002 
004 
006 
008 

010 
012 
014 
014 
016 
018 

020 
022 
024 
026 
026 
028 

- 

Austen 31 B471SE Casella 135 Resin NA AM-4 
Eg l in  86 101 Casella 110 Resin NP. AM-4 
E g l i n  177 116 Andersen A2 Resin Mylar AM-4 
sc-6 151 4306 TAS-I1 710 NA NA M~ A M - l l  .... . . , . .. . . . .. ~ ~~ 

Austen 35 Bj55SE Casella 109 Resin NA AM-4 
Eg l in  178 229 Andersen A 8  Resin Mylar A M - 4  

Austen NA B198SE Casella 194 Resin NA AM-& 
Austen NA B200SE Andersen A19 Resin Mylar AM-4 
sC-6 152 4321 TAS-I1 755 NA NA M, AM-4 
Austen 33 B352SE Casella 215 Resin NA AM-4 
Eg l in  180 89 Andersen A20 Resin Mylar AM-& 
SC-6 153 4475 TAS-I1 718 NA NA M,AM-4 

E a l i n  87 171 TAS-D 12  NA NA M. AM-4 
AGsten 34 B522SE casel la  169 Resin NA A; -4 
Eg l in  181 Andersen A3b Resin Mylar AM-4 
SC-6 154 4325 137 TAS-I1 747 NP NA M,AM-II 
Austen NA B523SE Casella 223 R e s i n  N A  AM-4 
Austen NA B313SE TAS-I 525 NA NA M, AY-4 

E d i n  182 2 Andersen A43 Resin Mvlar AM-4 . ~ "  ~~. .... . 
G s t e n  NA B177SE Caseiia 237 Resin NA AM-4 
Austen NA B351SE Andersen A69 Resin Mylar AM-& 
SC-6 155 4301 TAS-I1 716 NA NA M,AM-4  
Eg l in  138 211 Casella 247 Resin NA AM-4  
Austen NA B216SE TAS-I 550 NA NA M, A M - 4  

Eg l in  89 64 US-D 55 NA NA M,AM-4  
Austen NA B329SE Casella 350 Resin NA AM-4 
Austen NA B311SE Andersen A74 Resin Mylar AM-4 
E g l i n  90 134 Casella 830 Resin N A  AM-& 
Eg l in  91 40 TAS-D 42 NA NA M, AM-4 
Eg l in  92 52 ?AS-D 23 NA NA M, AM-4 

Austen 48 b510SE C a s e l l a  227 Resin NA AM-4  
Eg l in  93 194 TAS -D 72 NA NA M, AM-4  
sc-6 168 4348 TAS-I1 722 NA NA M,  AM-& 
Eg l in  194 209 Andersen A59 Resin Mylar AM-4 
Austen 47 B192SE Casella 840 Resin NA AM-4 
sc-6 167 4380 TAS-I1 707 NA NA M, AM-4 

Eg l in  193 143 Andersen 
Austen 46 B150SE Case l l a  
Egl in  95 180 TAS-D 
SC-6 171 4509 TAS-I1 
E g l i n  197 15 Andersen 
Austen 50 B215SE C a s e l l a  

SC-6 170 4322 TAS-I1 
Eg l in  140 54 Andersen 
Austen 49 B334SE Casella 
SC-6 169 4119 TU-I1  ~ ~ ~~ 

Casella 
Andersen 

E g l i n  96- 3G - 
E g l i n  195 51 

A38 
158 
48 
769 
A 1 7  
152 

703 
~ 8 0  
220 
776 
823 
A44 

Resin 
Resin 
N A  
NA 
Resin 
Resin 

N A  
Resin 
Resin 
NA 
Res i n 
R e s i n  

Mylar 
NA 
NA 
N A  
Mylar 
NA 

NA 
Mylar 
NA 
NA 
NA 
Mylar 

AM-& 
AM-& 
M, AM-4 
M, AM-& 
AM-4 
AM-4 

M, AM-4 
AM-4  
AM-4 
M, AM-4 
AM-4 
AM-& 
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TABLE 3.2 CONTINUED 

S t a t i o n  Vacuum Pump Sampler 

Type F i e l d  S e r i a l  Type Field Adheilive Film Fi l t e r  
Number Number Number 

030 
032 
034 
036 
038 
040 

040 
042 
042 
042 
044 
046 

O W  
050 
052 
054 
054 

056 
058 
060 
060 
O b 0  
064 

068 
078 
078 
060 
092 
1 O b  
120 

050 

SC-6 161 

Eg l in  188 
SC-6 162 

Austen 41 

Austen 42 
E g l i n  189 

E g l i n  97 
sC-6 163 
Austen 253 
Austen 252 
Austen 43 
Eg l in  190 

SC-6 164 
Austen 44 
Eg l ln  191 
SC-6 165 
Eg l in  9@ 
Austen 249 

Austen 45 
Eg l in  192 
SC-6 166 
Austen 255 
Austen 246 
Austen 257 

Egl in  99 
Austen 259 
Austen 258 
Eglin 101 
Egl in  102 
Eg l in  103 
E 6 l i n  104 

4489 
B478SE 
215 
4454 
B495SE 
210 

46 
4505 
B158SE 
B205SE 
B502SE 
8 

4311 
B464SE 
244 
4398 
29 
B308SE 

B179SE 
243 
4354 
B211SE 
B479SE 
B238SE 

159 
B531SE 
B532SE 
123 
153 
191 
45 

MOBILE STATION NO. 2, ARC K 

- 
2 
3 
I4 
5 
6 

7 

8 
0 
10 
11 

12 
13 
14 
15 
10 
1'7 

Cente r  

Austen 
Aus t e n  
Austen 
Aus t e n  
AUS t e n  
Austen 

Austen 
AUS t e n  
Aus t e n  
AuSten 
Aus t e n  
Aus t e n  

Austen 
Aus t e n  
Austen 
Austen 
  us ten 
Gelman 

NA B342SE 
NA B342SE 
?JA B342SE 
NA B342SE 
NA B342SE 
NA B342SE 

N A  B342SE 
NE. Unknown 
NA B230SE 
NA B148SE 
N A  B210SE 
NA B460SE 

NA B164SE 
KA B466SE 

Casella 898 
Andersen A52 

TAS-D 82 
TAS-I1 759 
Gasella 286 
Andersen A 1 0  
Casella 839 
Andersen A67 

TAS-I1 715 
Casella 200 
Andersen A 3 1  
TAS-I1 713 
Casella 144 
TAS-I 5 07 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

NA 
NA 
Resin 
Resin 
Resin 
Resin 

NA 
Resin 
Resin 
NA 
Resin 
NA 

NA 
NA 
Mylar 
NA 
NA 
Mylar 

NA 
NA 
NA 
Mylar 
NA 
Mylar 

NA 
NA 
Mylar 
NA 
N A  
NA 

Casella 292 Resin NA 

TAS-I1 782 NA NA 
Andersen A61 Resin Mylar 

Casella 348 Resin NA 
Andersen 1\05 Resin Mylar 
TAS -I 570 NA NA 

TAS -D 44 NA NA 
Casella 852 R e s i n  NA 
Andersen A 1 8  Resin Mvlar 
ca se l i i  257 Resin N i  
TAS -D NA NA 
Casella 87 272 Resin NA 
TAS -D 5 NA NA 

Casella 882 Resin NA 
Casella 195 Resin NA 

Casella 808 Res i n NA 
Casella 866 Resin NA 
Casella 805 R e s i n  NA 

Casella 147 Resin NA 

Casella 193 R e s i n  NA 
TAS -D 81 NA NA 
Andersen A77 G e l a t i n  Acetate  
Andersen A23 G e l a t i n  Acetate  
Andersen A27 G e l a t i n  Acetate  
Casella 100 G e l a t i n  Acetate  

Casella 282 G e l a t i n  Acetate  
Andersen Ab8 Resin Ace ta t e  
Andersen A30 Resln Acetate  

M, AM-4 
AM-& 
AM-4 
M, AM-4 
AM-4 
AM-& 

M, AN-4 
M,AM-4 
AM-4 
AM-4 
AM-& 
AM-4 

M, AM-4 
AM-4 
AM-& 
M, AM-4 
AM-4 
M, AM-& 

AM-& 
AM-4 
M,AM-4 
AM-4  
AM-4 
M, AM-4 

M, AM-4 
AM-& 
AM-& 
AM-4 
M, AM-4 
AM-& 
M, AM-4 

AM-4 
AM-4 
AM-4 
AM-4 
AM-& 
AM-& 

AM-4 
M, AM-4 
AM-& 
AM-& 
AM-4 
AM-4 

AM-4 
AM-4 
AM-4 NA B202SE 

3). B145SE Case l l a  173 Resin Ace ta t e  AM-4 
NA Bj24SE C a s e l l a  351 Resin Acetate  AM-4 
11 NA S e q u e n t i a l  11 NA NA AM-4 
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TABLE 3.2 CONTINUED 
_ _ _ _ _ _ _ _ _ ~  ~ 

S t a t i o n  Vacuum Pump Sampler 

Type F i e l d  Ser ia l  Type F i e l d  Adhedlve Fi lm F i l t e r  
Number Number Number 

ARC L - 
000 
002 
004 
006 
006 
008 

010 
012 
014 
016 
018 
020 

020 
022 
024 
026 
02 8 
030 

032 
034 
034 
036 
038 
040 

042 
044 
046 
048 
048 
050 

052 
05 4 
056 
058 
060 
060 

074 
088 
100 
114 

Austen 58 
sc-6 180 
Austen 223 
Austen 57 
E g l i n  105 
SC-6 179 

Austen 222 
Austen 56 

Austen 226 
Austen 60 
sc-6 182 

SC-6 183 

E g l i n  106 
Austen 225 
Austen 59 

Austen 224 
SC-6 172 

sc-6 181 

Austen 51 
Austen 217 
E g l i n  107 
SC-6 173 
Austen 52 
Austen 218 

SC-6 174 
Austen 53 
Aus ten  219 
SC-6 175 
E g l i n  108 
Austen 54 

Austen 220 
SC-6 176 
Austen 55 
Austen 221 
SC-6 178 
Eg l in  109 

E g l i n  110 
E g l i n  111 
Egl in  112 
Austen 227 

B213SE Casella 

Bll9SE Casella 
220 Cas e l  la 

4467 TAS-I1 
B143SE Andersen 

4484 TAS-I1 

B473SE Andersen 
B519SE C a s e l l a  
4459 TAS-I1 ~ ~ ~~ ~~ 

BlLiSE Andersen 
B47DSE Casella 
4488 TAS-I1 

10 TAS -D 
B348SE Andersen 

Bl49SE casel la  
B?14SE Andersen ~-~ ~~ 

213 Casella 
4339 TAS-11 
B142SE Casella 
B204SE Andersen 

4317 TAS-I1 
B335SE Casella 
B336SE Andersen 
4450 TAS-I1 
117 TAS-D 
B483SE C a s e l l a  

Bl84SE Andersen 
4360 TAS-I1 
B235SE C a s e l l a  
B309SE Andersen 
4304 TAS-I1 
195 Casella 

1 TAS-D 

122 TAS -D 
2 03 TAS -D 

184 Casella 

196 
777 
A114 
233 
815 
773 

338 
781 
A120 
828 
786 

58 

850 
796 
A116 
731 

877 

332 
705 
199 
~ 1 1 5  

754 
229 
A118 
799 
89 
260 

A124 
742 
810 
A113 
783 
283 
4 
192 
27 
b5 

A l l 1  

A117 

A 1 1 2  

Resin 

Resin 
Resin 
Resin 
NA 

Resin 
Resin 

Resin 
Resin 
NA 

NA 
Resin 
Resin 
NA 
Resin 
NA 

Resin 
Resin 
R e s i n  
N A  
Resin 
Resin 

NA 
Resin 
Resin 
NA 
NA 
Resin 

Resin 
NA 
Resin 
Resin 
NA 
Resin 

NA 

NA 

NA 
Resin 
NA 
NA 

NA 
NA 
Mylar 
NA 
NA 
NA 

Mylar 
NA 
NA 
Mylar 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
Mylar 
NA 
NA 
NA 
Mylar 

Mylar 

Mylar 

NA 
NA 
Mylar 
NA 
NA 
NA 

Mylar 
NA 
N A  
Mylar 
N A  
NA 

NA 
NA 
NA 
N A  

AM-4  
M, AM-4 
AM-4 
AM-4 
AM-4 
M, AM-4 

AM-& 
AM-4 
M, AM-4 
AM-4 
AM-4 
M,AM-4 

M, AM-& 
AM-4 
AM-& 
M, AM-4 
AM-4 
M, AM-4 

AM-4 
AM-4 
AM-4 
M, AM-4 
AM-4 
AM-4 

M, AM-4 
AM-& 
AM-& 
M, AM-& 
M,AM-4 
AM-& 

AM-4 
M,AM-4 
AM-& 
AM-4 
M,AM-4 
AM-4 

M, AM-4 
AM-4 
M, AM-& 
M, AM-4 
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TABLE 3 . 2  CONTINUED 

S t a t i o n  Vacuum Pump S amp 1 er  

Type F i e l d  Ser ia l  Type F i e l d  AdheGive Film F i l t e r  
Number Number Number -_  

ARC N - 
000 
000 
002 
004 
006 
008 

010 
012 
014 
014 
016 
018 

020 
022 
024 
026 
026 
028 

030 
032 
034 
036 
038 
040 

040 
040 
042 
044 
046 
048 

050 
052 
054 
054 
05 4 
056 
056 

058 
060 
060 
064 
068 
080 

080 
092 
lo6 
120 

Eg l in  114 
Austen 68 
SC-6 191 -~ 
Austen 91 
Austen 67 
SC-6 190 

AuSten 92 
Austen 66 
Eg l in  115 
SC-6 194 
Austen 96 
Austen 70 

SC-6 193 
Austen 95 
Austen 69 
SC-6 192 
Eg l in  116 
Austen 94 

sc-6 184 
Austen 229 
E g l i n  209 
sC-6 185 
Austen 62 
E g l i n  118 

Eg l in  129 
sc-6 222 
sc-6 186 
AUSten  64 
Eg l in  112 
SC-6 187 

Austen 65 

sc-6 188 
sc-6 188 

Eg l in  206 

Eg l in  119 
Austen 63 
sC-6 213 

Austen 91 
sc-6 189 
sc-6 192 
Austen N A  
Egl in  113 
E g l i n  121 

Austen 225 
Eg l in  122 
Egl in  123 
Eg l in  124 

139 
B163SE 
4370 
B5lOSE 
B530SE 
4373 

B452SE 
B236SE 
185 
4487 
B468SE 
B219SE 

4513 
B356SE 
B222SE 
4338 
152 
B333SE 

4308 
B461SE 
207 
4381 
B182SE 
201 

218 
4298 
4467 
B347SE 
122 
4371 

B178SE 
4 
4337 
4337 
150 
B477SE 
4427 

B350SE 
4472 
4338 
~ 1 8 0 ~ ~  
69 
50 

B348SE 
231 
146 
179 

TAS-D 13 
Casella 126 
TAS-I1 721 
Andersen A 8 2  
Casella 182 
TAS-I1 766 

Andersen A50 
C a s e l l a  346 
TAS -D 9 1  
T U - I 1  794 
Andersen A85 
Case l l a  320 

TAS-I1 724 
Andersen A76 
Caseila 2?7 
TAS-I1 793 
Casella 861 
Andersen A83 

TAS-I1 708 
& s e l l a  206 
Andersen A86 
TAS-I1 706 
Case l l a  836 
Andersen A32 

TAS-D 50 
TAS-I 560 
TAS-I1 729 
Case l l a  800 
Andersen A93 
TAS-I1 736 

Case l l a  207 
Andersen A63 
TAS-I1 795 
TAS-I1 795 
Casella 816 
C a s e l l a  153 
TAS-I 553 

Andersen A90 
TAS-I1 743 
TAS-I 567 
TAS-I 574 
'PAS -D 15 

TAS-I 
TAS-D 
Casella 321 
TAS-D 83 

NA 
Resin 
NA 
Resin 
Resin 
N A  

Resin 
Resin 
NA 
NA 
Resin 
R e s i n  

NA 
R e s i n  
Resin 

Resin 
Resin 

Resin 
Resin 
NA 
R e s i n  
Resin 

NA 
NA 
NA 
Resin 
Resin 
NA 

Resin 
Resin 
N A  
NA 
Resln 
Resin 
NA 

Resin 
NA 
NA 
NA 
NA 
Resin 

NA 
NA 
Resin 
NA 

NA 

NA 

NA 
NA 
NA 
Mylar 
NA 
NA 

Mylar 
NA 
NA 
NA 
Mylar 
N A  

NA 
Mylar 
NA 
NA 
NA 
Mylar 

NA 
NA 
Mylar 
NA 
NA 
Mylar 

NA 
NA 
NA 
NA 

NA 

NA 
Mylar 
NA 
NA 
NA 
NA 
NA 

Mylar 

Mylar 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

M, AM-4 
AM-4 
M,AM-4 
AM-4 
AM-4 
M, AM-4 

AM-& 
AM-4 
M, AM-4 
M, AM-4 
AM-4 
AM-4 

M, AM-4 
AM-& 
AM-4 
M, AM-4 
m - 4  
AM-4 

M, AM-4 
AM-4 
AM-4 
M,AM-4 
AM-4 
AM-4 

M,AM-4 
M,AM-4 
M, AM-4 
AM-& 
AM-& 
M,AM-4 

AM-4 
AM-4 
M, AM-4 
M, AM-4 
AM-4 
AM-4 
M, AM-4 

AM-4 
M, AM-& 
M, AM-4 
M, AM-4 
M,AM-4 
AM-& 

M, AM-4 
M, AM-4 
AM-4 
M, AM-4 
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TABLE 3.2 CONTINUED 

S t a t i o n  Vacuum Pump Sampler 
Type F i e l d  S e r i a l  Type F i e l d  Adhesive Film F i l t e r  

Number Number Number 
ARC P - 
000 
002 
006 
006 
008 
012 

014 
018 
020 
020 
02 4 
02 4 
026 
030 
032 
034 
034 

038 
040 
042 
044 
048 
048 
0 j O  
054 
056 
060 
060 
050 
074 
088 
100 
114 

036 

Austen 78 
sc-6 202 
Austen 77 
E g l i n  125 
sc-6 201 
Austen 76 

SC-6 205 
Austen 79 
SC-6 204 
Eg l ln  126 
Austen 86 
Austen 114 
SC-6 203 
sc-6 NA 
Austen 71 
Austen 50 
E g l i n  127 
sc-6 NA 

Austen 72 
Austen ii 
sc-6 NA 
Austen 70 
SC-6 NA 
Eg l ln  129 
Austen 98 
SC-6 NA 
Austen 75 
SC-6 NA 
Austen 111 
E g l i n  130 
E g l i n  142 
E g l l n  132 
E g l l n  133 
Eg l in  134 

SOLUBILITY SAMPLES 

A 018 NA NA 
A 030 
A 042 
B 018 
B 030 
B 042 

B153SE 
4378 
B486SE 
175 
4299 
B185SE 

4252 

4334 
236 

BlglSE 

B208SE 
B345SE 
4296 
4502 
B232SE 
B215SE 
12  
4447 

B327SE 
B528SE 
4389 
B219SE 
4438 
218 

B325SE 
4494 
B505SE 
4496 
B48lSE 
200 
140 
30 
104 
7 

NA 

Casella 
TAS-I1 
Casella 
Casella 
TAS-I1 
Casella 

TAS-I1 
TAS-I1 
TAS-I1 
TAS-I] 
Casella 
Casella 
TAS-I1 
TAS-I1 
Cas e l  l a  
Casella 
C a s e l l a  
TAS-I1 

Cas e l  l a  
Casella 
TAS-I1 
Casella 
TAS-I1 
TAS-D 
Casella 
TAS-I1 
Cas e l l a  
TAS-I1 
TAS-I 
Casella 
TAS-D 
Casella 
TAS-D 
TAS-D 

Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 

Water 
water  
Water 
Water 
Water 
Water 

Water 

165 
744 
171 
240 
784 
216 

765 
704 
725 
49 
269 
205 
741 
735 
833 
NA 
844 
75 1 

302 
237 
719 
295 
700 
100 

108 
709 
134 
727 
533 
243 
78 
166 
106 
34 

NA 

Resin 
NA 
Resin 
Resin 
NA 
Resin 

NA 
NA 
NA 
NA 
Resin 
Resin 
NA 
NA 
Resin 
NA 
Resin 
NA 

Resin 
Resin 
NA 
Resin 
NA 
N A  
Resin 
NA 
Resin 
NA 
NA 
Resin 
NA 
Resin 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

AM-& 
M,AM-4 
AM-& 
AM-4 
M, AM-& 
AM-4 

M, AM-4 
M, AM-4 
M, AM-4 
M, AM-4 
AM-& 
AM-4 
M, AM-4 
M, AM-4 
AM-4 
AM-& 
AM-4 
M,AM-b 

AM-4 
AM-4 
H, AM-& 
AM-4 
M,AM-II 
M, AM-4 

AM-4 
M, AM-4 
AM-4 
M, AM-4 
M, AM-4 
AM-4 
M,AM-4 
AM-& 
M, AM-4 
M, AM-4 

N A  

D 032 
D 044 
D 056 
F 020 
F 020 
F 020 

H 018 
H 030 
H 042 
K 030 
K 030 
L 018 

L 030 
L 042 Water __ 
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TABLE 3.3 AIR-SAMPLING INSTRUMENTS, CLEAN SIATE I1 

Abbreviations:  TAS, t o t a l - a i r  sampler; M, Microsorban; NA, n o t  app l i cab le .  

S t a t  Ion vacuum Pump SampJer 

Type 

GROUND ZERO 

Bc 03 
Bc 04 
Bc 05 x 06 
Bc 07 x 08 
BC 09 
BC 10 
Bc 11 
BC 12 
BC 13 
BI-02 

BI-01 
B I  00 
B I  01 
B I  03 
B I  05 
B I  11 

B I  13 
B I  1 5  

B I  17 
B I  15 
BM 03 

BM 04 
BM 05 
BM 06 
BM 07 
BM 06 
BM 09 

BM 10 
m 11 
BM 12 
BM 13 
Tower 

A 1  
Tower 

A2 

BI 16 

Eglin 
Egl in  
Eglin 
Fgl in  
Egl in  
Egl in  

Eglin 
Egl in  
Egl in  
Egl in  
Egl in  
Aus t e n  

Austen 
Austen 
Austen 
Austen 
Austen 
Eglin 

Fgl in  
Eglin 
Eglin 
Eglin 
Eglin 
Fgl in  

Fgl in  
Eglin 
Eglin 
Egl in  
Eglin 
Egl in  

Fg l in  
Fg l in  
Egl in  
Eglin 
Gelman 

Gelman 

Gelman 

Gelman 

Poa. 1 
Balloon Gelman 
POS. 8 

F i e l d  S e r i a l  Type F i e l d  Adhesive Film F i l t e r  
Number Number Number 

24 
45 
29 
21 
27 
50 

49 
119 
34 
31 
33 

34 
202 
105 
74 
48 
51 

39 
23 
25 
46 
47 
5 

42 
30 
32 
19 
37 
35 

44 
45 
36 
20 
24 

174 

38 

25 

183 

3 

76 

227 
94 
133 
60 
199 
13 

225 
150 
241 
90 
53 
Bl85SE 

B522SE 
B507SE 
B511SE 
B459SE 
B510SE 
42 

93 
224 
113 
17 
162 
34 

223 
9 
2151 
109 
18 
232 

82 
164 
80 
91 
NA 

NA 

NA 

NA 

NA 

NA 

TAS-D 
Andersen 
TAS-D 
Andersen 
TAS-D 
Andersen 

TAS-D 
Andersen 
TAS-D 
Andersen 
TAS-D 
Case l la  

TAS-D 
Cas e l  1 a 
TAS-D 
Case l la  
TAS-D 
TAS-D 

Case l la  
TAS-D 
Case l la  
TAS-D 
Case l la  
TAS-D 

Case l l a  
TAS-D 
Case l la  
TAS-D 
Case l la  
TAS-D 

Case l la  
TAS-D 
Case l la  
TAS-D 
Case l la  

Case l la  

Case l la  

Case l la  

Case l la  

Case l la  

86 
A115 
23 
A68 
44 
A42 

20 
A76 
29 
A73 
27 
812 

8 
807 
31 
352 
33 
12 

196 
72 
115 
19 
237 
11 

801 
52 
829 
34 
172 
81 

560 
74 
803 
7 
;~44 

254 

126 

134 

127 

1116 

NA 
Resin 
NA 
Resin 
NA 
Resin 

NA 
Resin 
NA 
Resin 
NA 
Resin 

NA 
Resin 
NA 
Resin 
NA 
NA 

Resin 
NA 
Resin 
NA 
Resin 
NA 

Resin 
NA 
Resin 
NA 
Resin 
NA 

Resin 
NA 
Resin 
NA 
mw Corn- 

Dow Corn- NA 
lng-4 

NA 
Mylar 
NA 
Mylar 
NA 
Mylar 

NA 
Mylar 
NA 
Mylar 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

XA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

ing-4 

ing-4 

ing-4 

Dow Corn- NA 

Dow Corn- NA 

Resin NA 

Resid NA 

M, AM-4 
AM-4 
M, AM-4 
AM-& 
M, AM-& 
AM-4 

M,AM-4 
AM-4 
M, AM-4 
AM-& 
M, AM-& 
AM-4 

M, AM-4 
AM-& 
M, AM-4 
AM-4 
M, AM-& 
M, AM-4  

AM-4 
M, AM-4 
AM-4 
M. AM-4 
A M - &  
M, AM-& 

AM-& 
M, AM-4 
AM-4 
M,AM-'I 
AM-& 
M, AM-4 

AM-4 
M,AM-4 
AM-4 
M,AM-'I 
Type E 

Type E 

T w e  E 

Type E 

AM-4  

A M - 4  
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TABLE 3.3 CONTINUED 

000 
006 
012 
018 
024 
030 

036 
042 
048 
054 
060 
066 

072 
078 
084 
090 
096 
102 

108 
114 
120 

ARC B - 
000 
014 
020 
022 
0 24 
026 

026 
028 
030 
032 
034 
036 

038 
040 
040 
04 2 
042 
042 

044 
046 
048 
050 
052 
054 

Eglin 
Egl in  
F g l i n  
Eglin 
Fg l in  
Egl in  

Egl in  
Egl in  
Eglin 
E g l h  
Eglin 
Fgl in  

Eglin 
Egl in  
Egl in  
E g l i n  
Q l i n  
E g l i n  

E g l i n  
Eglln 
Egl in  

Egl in  
Eglin 
Q l i n  
Austen 
SC-6 
E g l i n  

Egl in  
Austen 
SC-6 
Aus t en 
Eglin 
SC-6 

Austen 
Egl in  
Egl in  
sc-b 
Austen 
Austen 

Austen 
Q l i n  
sc-6 

4 
10 

3 
207 
18 

14 
17 
7 
6 
8 
16 

15 
13  
19 
1 2  
1 
2 

41 
25 

38 

26 

53 
54 
153 
8 
124 
152 

55 
7 
117 
1 
145 
118 

2 
146 
56 
119 
2 28 
229 

3 
147 
120 
11 

S t a t i o n  vacuum pump Sampler 

Type F i e l d  S e r i a l  Type F i e l d  Adhssive Film F i l t e r  
Number Number Number 

ARC A 

~~ 

Austen 
Fgl in  149 
SC-4 121 

88 
105 
154 
181 
247 
44 

26 
246 
149 
204 
37 
42 

16 
3 
109 
31 
62 
160 

230 
21 
14 

129 
28 
11 
E450SE 
4492 
132 

73 
B518SE 
4401 
&9OSE 
3 2  
4@32 

B207SE 
221 
193 
4498 
B16bSE 
E461SE 

B527SE 
144 
4347 
B515SE 
128 
4403 

TAS-D 
Case l l a  
TAS-D 
Case l la  

Case l la  

TAS-D 
c a s e l l a  
TAS-D 

TAS-D 

Case l la  
TAS-D 
Case l la  

TAS-D 
Case l l a  
TAS-D 
Case l l a  
TAS-D 
Case l la  

TAS-D 
Case l la  
TAS-D 

TAS-D 
TAS-D 
Andersen 
Case l la  
TAS- I1 
Andersen 

Case l l a  
Case l la  
TAS-I1 
Cas e 11 a 
Andersen 
TAS- I1 

Casel la  
Andersen 
TAS-D 
TAS-I1 
Case l la  
Andersen 

Case l la  
Andersen 
TAS 
Case l la  

36 
336 
24 
329 
2 
111 

15 
613 
46 
830 
47 
219 

58 
106 
43 
298 
5 
849 

35 
135 
30 

42 

A4 
342 
785 
A33 

251 
316 
779 
340 
A74 
797 

308 
A 9  2 
10 
784 
848 
A47 

183 
A54 
767 
802 

38 

Andersen A 8  
TAS-I1 770 

NA 
Resin 
NA 
Resin 
NA 
Resin 

NA 
Resin 
NA 
Resin 
NA 
Resin 

NA 
Resin 
NA 
Resin 
NA 
Resin 

NA 
Resin 
NA 

NA 
NA 
Resin 
Resin 
NA 
Resin 

Resin 
Resin 
NA 
Resin 
Resin 
NA 

Resln 
Resin 
NA 
NA 
Reslr, 
Resin 

Resin 
Resin 
NA 
Resin 
Resin 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
Nh 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
Mylar 
NA 
NA 
Mylar 

NA 
NA 
NA 
NA 
W l a r  
NA 

NA 
Mylar 
NA 
NA 
NA 
Mylar 

NA 
Mylar 
NA 
NA 
Mylar 
NA 

M, AM-4 
AM-4 
K, Ah!-& 
AM-4 
M, AM-4 
nx-4 

M, AM-4 
AM-4  
M, AM-4 
AM-4 
M,  AM-4 
AM-& 

M,AM-4 
AM-4 
H,AM-4 
AM-4  
K, AM-4 
AM-4 

M, AM-4 
AK-4 
M,  AM-& 

M, AM-& 
M,  AM-& 
AM-& 
AM-4 
M,AM-4 
AM-4 

A M - 4  
AM-4 
M, AM-4 
AM-4 
AM-4 
M, AM-& 

AM-& 
AM-4 
M,AM-4 
M, AM-4 
AM-4 
AM-4  

AM-4  
AM-4  
M, AM-4 
AN-4 
A M 4  
M, AM-4 
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TABLE 3.3 CONTINUED 

S t a t i o n  vacuum pump sampler 

Type F ie ld  S e r i a l  Type F ie ld  AdhGsive Film F i l t e r  
Number Number Number 

054 W i n  57 55 
056 Austen 5 BlrEgSE 
056 Austen 230 ~ 1 8 0 s ~  
058 Egl in  150 100 
060 SC-6 122 4468 
060 Austen 231 Blr58SE 

060 Austen 232 N25SE 
062 Austen 6 
064 Eglin 151 
064 Austen 233 B146SE 
066 SC-6 123 4457 
068 Egl in  58 239 

P21SE 

068 SC-6 125 4S17 
06b Austen 9 BS35SE 
070 E d l n  154 20 2 
072 SE-6 126 4497 ~~ 

074 Austen 10 E % S E  
076 W i n  155 112 

078 SC-6 127 4462 
078 Austen 214 B525SE 

c a s e l l a  285 
c a s e l l a  833 

Andersen A27 
TAS-I1 738 
Andersen A40 

c a s e l l a  163 
c a s e l l a  882 
Andersen A6 
TAS-I 508 
TAS-I1 771 
TAS-D 4 

TAS-I1 775 
Case l l a  154 
Andersen A80 
TAS-I1 788 
Case l la  858 
Andersen A120 

TAS-I1 754 
Case l l a  101 

TAS-I 516 

078 Austen 235 & % S E  Andersen A30 
Ob0 Q l i n  59 183 Case l la  314 
092 E g l i n  60 107 TAS-D 30 
1 Ob a l i n  b l  c a s e l l a  898 

157 TAS-D 59 120 E g l i n  62  249 

1st BALLOON ARRAY, ARC B 
L I ,  P1 
L i , p 9  
L1, P17 
L2, P5 
L2, P13 
L2, P i  

L 3 , P l  
L3, P9 
L5, P I 7  
Ll+,P5 
LA, ?13 
Ik, P a  

L5, P1  
i j ,  P1 
L5, PI7 
L 6 , P j  
L E , P l ?  
u j ,P2 i  

L7, p 1  
L7, PFI 
L7, P17 
L3, PS 
L.6, P I 3  
Le, P Z l  

Gelman 23 
Gelman 73 
Gelman 71 
Gelman 95 
Gelman 96 
Gelman 97 

Gelman q8 
Gelman 90 
Gelman 100 
Gelman 75 
Ceiman 76 
Gelman 77 

Gelman 101 
Gelman 102 
Gelman 103 
Gelman 104 
Gelman 105 
Gelman 106 

Gelman 78 
Geiman 79 
Gelman 30 
Geinan 107 
Geiman :Ob 
Gelnan 109 

NA 
NA 
Nil 
NA 
NA 
NA 

NA 
MA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
Nfi 

NA 
NA 
Nfi 
NA 
NA 
NO. 

TAS- I 
TAS-I 
TAS- I 
Case l l a  
Case l la  
Case l la  

Case l la  
Case l la  
Case l la  
TAS-I 
TAS- I 
TAS-I 

Case l la  
Case l la  
Case l la  
Case l la  
Case l la  
Case l la  

TAS- r 
TAS-I 
TAS-I 
Case l la  
Casella 
Case l la  

111 

533 
525 
534 
300 
107 
236 

205 
503 
202 
543 
184 
55'i 

604 
222 
304 
329 
152 
225 

574 
555 
530 
846 

Resin 
Resi'i 
NA 
Resin 
NA 
Resin 

Resin 
Resin 
Resin 
NA 
NA 
NA 

NA 
Resin 
Res i n  
NA 
Resin 
Resin 

NA 
Resin 
Resin 
Resin 
NA 
Resin 
NA 

NA 
NA 
NA 
Resin 
Resin 
Resin 

Resin 
Resin 
Resin 
NA 
NA 
NA 

Resin 
Resin 
Resin 
Resin 
Resin 
Resin 

NA 
NA 
NA 
Resin 
Resin 
Resin 

NA 
N E .  
NA 
Mylar 
NA 
Mylar 

NA 
NA 
Mylar 
NA 
NA 
NA 

NA 
NA 
Mylar 
NA 
NA 
Wylar 

NA 
NA 
Mylar 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
Acetate 
Acetate 
Acetate 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
Acetate 
Acetate 
Acetate 

NA 
NA 
NA 
Acetate 
Acetate 
Acetate 

AM-4 
AM-4 
M, AM-4 
AM-4 
K,AM-4 
AM-4 

AM-4 
AM-4 
AX-4 
M,  AM-4 
M, AM-4 
M, AM-& 

M,AM-4 
AM-4 
A M - 4  
M,AM-4  
AM-4 
AM-4 

M, AM-4 
AM-4 
AM-4 
AM-4 
M,AM-4 
AM-4 
M, AM-4 

M, AM-4 
M, AM-4 
X, AM-4 
AM-4 
AM-4 
AM-4 

AM-4 
AM-4 
AM-4 
M, AM-4 
M, AM-4 
M, AM-4 

AM-4 
AM-4 
AM-4 
AM-4 
AM-4 
AM-& 

M, AM-4 
M, AM-4 
K, AM-4 
AM-4 
AM-4 
AM- 4 



TABLE 3.3 CONTINUED 

S t a t i o n  vacuum m p  Sampler 

Type F i e l d  S e r i a l  Type F ie ld  Adhehive Film F i l t e r  
Number Number Number 

L9, P I  
L9, P9 
L9, P17 
L10, P5 
L l O ,  P13 
L10, P21 

L11, P1 
L11, P9 
L11, P17 
L12, P5 
L12, P13 
L12, P21 

L13, P1 
L13, P9 
L13, P17 
L14, P5 
L14,P13 
L14, P21 

L15,Pl 
L15, P9 
L15, P17 
L17, P 1  
L17, P9 
L17, P 1 7  

~18, ~5 
~ 1 8 ,  P13 
~ 1 6 ,  ~ 2 1  
Ll9 ,  P1  
L13, P9 
L19, P17 

L20, P5 
L20, P i 3  
L20, P21 
L21,Pl 
L21, P9 
L21, P l ' i  

L22, P5 
L22, P 1 3  
L22, P21 
L23, P 1  
L23, PS 
L23, P17 

L24, P5 
L24, P 1 3  
L24, P21 
L25, P1 
L25, P9 
L25, P17 

Gelman 110 
Gelman 111 
Gelman 112 
Gelman 81 
Gelman 82 
Gelman 83 

Gelman 113 
Gelman 114 
Gelman 115 
Gelman 116 
Gelman 118 
Gelman 119 

Gelman 84 
Gelman 85 
Gelman Eb 
Gelman 120 
Gelman 121 
Gelman 122 

Gelman 124 
Gelman 125 
Gelman 126 
Gelman 127 
Gelman 126 
Gelman 129 

Gelman 130 
Gelman 131 
Gelman 132 
Gelman 90 
Gelman 70 
Gelman 92 

Gelman 133 
Gelman 21 
Gelman 135 
Gelman 116 
Gelman 137 
Gelman 136 

Gelman 93 
Gelman 94 
Gelman 151 
Gelman 1% 
Gelman 140 
Gelman 141 

Gelman l 4 E  
Gelman 143 
Selman 144 
Gelman 152  
Selman 154 
$elman 156 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

Case l l a  
Case l l a  
Case l l a  
TAS-I 
TAS-I 
TAS-I 

Case l l a  
Case l la  
Casella 
Casella 
Case l l a  
Case l l a  

TAS-I 
TAS-I 
TAS-I 
Case l la  
Case l l a  
Case l la  

Case l la  
Case l la  
Case l la  
Case l la  
Case l la  
Case l la  

Case l la  
Case l la  
Case l la  
TAS- I 
TAS-I 
TAS- I 

Case l la  
Case l la  
Case l la  
Case l la  
Case l la  
Case l la  

TAS-I 
TAS-I 
TAS-I 
Case 1 l a  
Case l la  
Case l la  

Case l la  
Case l la  
Case l la  
TAS-I 
TAS-I 
TAS-I 

200 
234 
301 
529 
563 
553 
8 24 
326 
199 
303 
805 
862 

502 
573 
504 
831 
843 
E37 
108 
244 
814 
125 
250 
259 

129 
149 
158 
519 
556 
567 

284 
809 
817 
283 
347 
355 

521 
510 
575 
247 
174 
232 

863 
231 
128 
506 
522 
572 

Resin 
Resin 
Resin 
NA 
NA 
NA 

Resin 
Resin 
Resin 
Resin 
Resin 
Resin 

NA 
NA 
NA 
Resin 
Resin 
Resin 

Resin 
Resin 
Resin 
Resin 
Resin 
Resin 

Resin 
Resin 
Resin 
NA 
NA 
NA 

Resin 
Resin 
Resin 
Resin 
Resin 
Resin 

NA 
NA 
NA 
Resin 
Resin 
Resin 

Resin 
Resin 
Resin 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
Acetate 
Acetate 
Acetate 

NA 
NA 
NA 
Acetate 
Acetate 
Acetate 

NA 
NA 
NA 
NA 
NA 
NA 

Acetate 
Acetate 
Acetate 
NA 
NA 
NA 

Acetate 
Acetate 
Acetate 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

Acetate 
Acetate 
Acetate 
NA 
NA 
NA 

AM-4 
AM-4 
AM-4 
M, AM-4 
M, AM-4 
M, AM-4 

AM-4 

AM-4 
AM-4 
AM-4 
AM-& 

M, AM-& 
M, AM-4 
M, AM-& 
AM-4 
AM-4 
AM-4 

AM-4 
AM-4 
AM-4 
AM-4 
AM-4  
AM-4  

AM-4 
AM-& 
AM-4 
M, AM-4 
M,AM-4 
M, AM-4 

AM-4 
AM-4 
AM-& 
AM-& 
AM-& 
AM-& 

M,AM-4 
M, AM-4 
M, AM-& 
AM-& 
AM-& 
AM-4 

AM-4 
AM-4 
AM-4 

AM-4 

~ ~~ ~ 

I?, AM-4  
M , A M - 4  
M, AM-4 
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TABLE 3.3 CONTINUED 

S t a t i o n  Vacuum P u p  Sampler 
- 

Type F i e l d  S e r i a l  Type F i e l d  Adhesive 
Number Number Number 

~ 2 6 ,  ~5 

~ 2 6 ,  ~ 2 1  
~ 2 6 ,  P13 

L27, P1 
L27. P9 
L27. P17 

~ 2 8 ,  ~5 
~ 2 0 ,  P13 
~ 2 8 ,  ~ 2 1  
L29, P1 
L29, P9 
L29, P17 

L30, P5 
L30, P13 
L30, P21  
L31,Pl 
L31, 
L31, P17 

ARC D 
006 
018 
020 
020 
022 
024 

- 

026 
028 
030 
032 
034 
034 

036 

040 
042 
044 
046 

048 
048 
050 
052 
054 
056 

060 
060 

064 

038 

05e 

062 

066 

Gelman 
Gelman 
Gelman 
Gelman 
Gelman 
Gelman 

Gelman 
Gelman 
Gelman 
Gelman 
Gelman 
Gelman 

Gelman 
Gelman 
Gelman 
Gelman 
Gelman 
Gelman 

E g l l n  
SC-6 
E g l i n  
E g l i n  
Austen 
SC-6 

Eg l in  
Austen 
SC-6 
Austen 
Eg l in  
Fgl in  

SC-6 
Austen 
Eg l in  
SC-6 
Austen 
Eg l in  

SC-6 
E g l i n  
Austen 
Eg l in  
SC-6 
Austen 

Eg l in  
SC-6 
Eg l in  
Austen 
Eg l in  
SC-6 

145 
22 
147 
148 
149 
150 

158 
160 
177 
153 
155 
157 

159 
161 
162 
178 
179 
180 

63 
136 
163 
64 
18 
135 

162 
17 
128 
11 
65 
156 

224 
12 
203 
130 
13 
158 

131 
66 
14 
159 
132 
15 

200 
133 
139 
16 
161 
134 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

208 
4396 
216 
75 
B497SE 
4400 

145 
B500SE 
4491 
B528SE 

242 

4512 
&82SE 
48 
4480 
B1196SE 
35 
4442 
172 
B465SE 
127 
4302 
B509SE 

5 
4414 
77 
B512SE 
214 
'1357 

106 

C a s e l l a  
C a s e l l a  
C a s e l l a  
C a s e l l a  
C a s e l l a  
C a s e l l a  

TAS-I 
TAS-I  ~~~~ ~ 

TAS-I 
C a s e l l a  
C a s e l l a  
C a s e l l a  

Casella 
Casella 
C a s e l l a  
TAS- I 
TAS-I 
TAS-I 

C a s e l l a  
TAS- I1 
Andersen 
TAS-D 
Casella 
TAS- I1 

Andersen 
C a s e l l a  
TAS- I1 
C a s e l l a  
Andersen 
C a s e l l a  

TAS-I1 
Caae l l a  
Andersen 
TAS- I1 
C a s e l l a  
Andersen 

T A S - I 1  -~ 
TAS-D 
C a s e l l a  
Andersen 
TAS-I1 
C a s e l l a  

Andersen 
TAS-I1 
C a s e l l a  
C a s e l l a  
Andersen 

102 
187 
275 
168 
171 
257 

1 2  
531 
537 
2 E l  
811 
866 

217 
235 
823 
545 
561 
579 

821 
774 
A69 
51 
192 
768 

A27 
815 
759 
120 
A7 2 
850 

717 
236 
A 1 3  
735 
124 
A48 

791 
49 
856 
A94 
712 
854 

Resin 
Resin 
Resin 
Resin 
Resin 
Resin 

NA 
NA 
NA 
Resin 
Resin 
Resin 

Resin 
Resin 
Resin 
NA 
NA 
NA 

Resin 
NA 
Resin 
NA 
Resin 
NA 

Resin 
Resin 
NA 
Resin 
Resin 
Resin 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

NA 
NA 
Resin 
Resin 
NA 
Resin 

Resin 
NA 
Resin 
Resin 
Resin 
NA 

F i l m  

Ace ta t e  
Ace ta t e  
Acetate  
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

Acetate  
Ace ta t e  
Ace ta t e  
NA 
NA 
NA 

NA 
NA 
Mylar 
NA 
NA 
NA 

Mylar 
NA 
NA 
NA 
Mylar 
NA 

NA 
NA 
Mylar 
NA 
NA 
Mylar 

NA 
NA 
NA 
Mylar 
NA 
NA 

Mylar 
NA 
NA 
NA 
Mylar 
NA 

F i l t e r  

AM-& 
AM-4 
AM-4 
AM-4 
AM-4 
AM-4 

M,AM-4 
M,AM-4 
M,AM-4 
AM-4 
AM-4 
AM-4 

AM-4 
AM-& 
AM-4 
M,AM-4 
M, AM-4 
M, AM-4 

AM-4 
M, AM-& 
AM-4 
M, AM-4 
AM-4 
M, AM-4 

AM-4 
AM-& 
M, AM-4 
AM-4 
AM-4 
AM-4 

n, AM-4 
AM-4 
AM-& 
M , A M - ~  
AM-4 
AN-4 

M, AM-& 
M.AM-4 
AM-4 
AM-4 
M,AM-4 
AM-4 

AM-4 
M, AM-4 
AM-4 
AM-4 
AM-& 
M, AM-4 

113 



TABLE 3.3 CONTINUED 

.Dosit ion Vacuun A ~ i p  Sampier 

Type F i e l d  s e r i a l  Tyge F i e l d  Adnecive Film F i l t e r  
Nwnoer E m b e r  Number 

068 
070 
072 
07b 
0?4 
07b 

Austen 19 
a l l n  164 
SC-6 137 
Austen 20 
P g l i n  63 
E g l i n  165 

Resin 
Resin 
NA 
Resin 
NA 
Resin 

NA 
Mylar 
NA 
NA 
NA 
Mylar 

AM-4 
AM-& 
M, AM-4 
AM-4 
N, AM-4 
AM-4 

078 SC-G 138 4294 TAS-I1 794 NA NA M,AM-II 
119 C a s e l l a  855 Resin NA 

MOBILE STATION NO. 1, ARC D, STATION 036 

. ._ . - . . .... 
nuscen Y.4 S l j ' 5 S Z  % s e l l a  309 Resin NA A M 4  

Auster, NRs E175SI  C a s e i l a  193 Resin NA an-b 
Austen NA a 1 7 5 ~ z  C a s e l l a  276 Resin NA Ah-4 

~~ 

P x t e n  !i 517532 C a s e l l a  203 Resin NA A i - 4  
'3 rmsten XA a17525 C a s e l l a  282 Resin NA AM-4  

7 AUsTen 
Cen te r  Pus t en  

h s t e n  
Austen 

1~ c ?,usten 
.. i:u;ten 

i: "us t en  
Austen ~3 

14  Austen 
15 Austen 
IG Austen 
17 Austen 
1 :.' Austen 

-. 

1 ^  

N.& Bi75SE C a s e l l a  806 
NA B33152 ?AS-I1 741 
NA B3'46SE Andersen A16 
NA B147SE kndersen A57 
NE.  B2:,1.317 Andersen A& 
NA Bi50SE C a s e l l a  320 

NA Wb79E C a s e l i a  306 
NE, B323SE GUZende-NA 
NA B323SE Guzender-I NA 
S A  325iSZ C a s e l l a  2c2 

SEQUENTIAL SAMPLERS, 

i' 7.2 %elman i 
FIE. f e l n e n  I;: 

~!24 G e l m r .  7 
Celinan 10 

Resin 
NA 
G e l a t i n  
G e i a t i n  
G e l a t i n  
Resin 

Resin 
Resin 
Resin 
G e l a t i n  
G e l a t i n  
Resin 
Resin 

NA AM-'I 
NA K, AM-4 
Ace ta t e  AF-4 
Ace ta t e  AM-4 
Ace ta t e  AM-& 
f . c e t a t e  F,M-4 

h c e t - t e  A M - 4  
NA AM-4 
NA An-4 ~ ~~ 

Ace ta t e  iii-4 
Ace ta t e  AM-4 
Ace ta t e  A M - 4  
Ace ta t e  AM-4 

ARC D - 
: J P  S e q u e n t i a l  1 NA NS Taoe 
I?!, S e q u e n t i a l  0 NA NA 'Tape 
>JA S e q u e n t i a i  3 NA NA Tape 
K f .  S e o u e n t i a l  10 NA NA Tape 
XI"% SeGuen t i a l  S M A  NA Tape 
NA S e o u e n t i a l  4 NA NA Tape 

NA S e o u e n t i a i  2 NA NA Tape 
NA s e q u e n t i a l  b NA NA Tape 
>IF% S f u d e n t i a l  7 Ffi  NA Tape 
Nf! S e q J e n t i a i  5 NA NA Tape 
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TABLE 3.3 CONTINUED 

S t a t i o n  vacuum pump Sampler 

Type F i e l d  S e r i a l  Type F i e l d  Adhesive Film F i l t e r  
Number Number Number 

ARC F 
000 
014 
018 
020 
022 
024 

026 
026 
028 
030 
032 
034 

036 
038 
040 
040 
04 2 
04 2 

04 2 
044 
046 
048 
050 
052 

054 
054 
056 
056 
058 
060 

060 
060 
062 
064 
064 
066 

068 
068 
070 
072 
074 
076 

078 
078 
078 
080 
092 
106 
120 

Eglin 198 
Eglln 74 
SC-6 147 

Egl in  173 
W i n  75 
Austen 27 
SC-6 139 
Austen 21 
Pglln 166 

Aisten 236 
Austen 237 

Austen 23 
SC-6 141 

Eglin 199 
SC-6 142 

SC-6 143 

Austen 218 
Egl in  77 

Egl in  170 
SC-6 144 

Austen 239 
Austen 240 
Austen 26 
Eglin 171 
Austen 241 
SC-6 145 

AuSten 29 
Egl in  78 
G l i n  i75 
SC-b 148 
Austen 30 
Eglin 176 

SC-6 l4q 
Austen 242 
Austen 243 

Eglin 80 
Eglin P 1  
Eglin 82 

E d i n  79 

79 
165 
4390 

g i 2 . E  

23 
156 
B529SE 
4328 
B501SE 
121 

4488 
B469SE 
25 
87 
B344SE 
B218SE 

4377 
B526SE 
234 
4575 
N63SE 
177 
4431 
43 
B176SE 
B343SE 
110 
4409 

Bl68SE 
B316SE 
@92SE 

B159SE 
4511 

B320SE 
57 
136 
4343 
8485SE 
66 

4352 
B197SE 
B431SE 
ll& 
4 1  
198 
190 

162 

TAS-D 65 
TAS-D 45 

Andersen A84 
c a s e l l a  288 
Case l la  213 
TAS-I1 724 
Case l la  176 
Andersen A 7 1  

Case l la  358 
Andersen A43 

TAS-I1 791 
Case l la  215 
Andersen A88 
TAS-I1 725 
Case l la  194 
Andersen A34 

TAS-I1 728 
Case l l a  310 

Case l l a  21b 
Andersen A2 
TAS-I1 790 

TAS-I 500 

Casel la  139 
Andersen A83 
Case l la  205 
Andersen All1 
TAS-I 535 
TAS-I1 755 

c a s e l l a  265 
TAS-D 0 
Ande-sen A3E 
TAS-I1 '750 
c a s e l l a  240 
Andersen L28 

TAS-I1 733 
Case l la  732 _ _  
Andersen A91 
Case l la  E51 
TAS-D 55 
c a s e l l a  278 
TAS-D 50 

NA 
NA 
NA 
Resin 
Resin 
NA 

Resin 
Resin 
Resin 
NA 
Resin 
Resin 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

NA 
Resin 
NA 
Resin 
Resin 
NA 

Resin 
Resin 
Resin 
Resin 
NA 
NA 

Resin 
NA 
Resin 
NA 
Resin 
Resin 

NA 
Resin 
Resin 
Resin 
!?A 
Resin 
NA 

NA 
NA 
NA 
Mylar 
NA 
NA 

Mylar 
NA 
NA 
NA 
NA 
Mylar 

NA 
NA 
Mylar 
NA 
NA 
Mylar 

NA 
NA 
Mylar 
NA 
NA 
W l a r  

NA 
NA 
NA 
NA 
Mylar 
NA 

NA 
Mylar 
NA 
W l a r  
NA 
NA 

NA 
NA 
Mylar 
NA 
NA 
Mylar 

NA 
NA 
Mylar  
NA 
N.4 
NA 
NA 

M, AN-4 
M, AN-4 
M. AM-4 
AM-4 
AM-4 
M, AM-4 

AM-4 
AM-4 
AM-& 
M, AM-4 
AM-4 
AM-4 

M, A M - 4  
AM-4 
AM-4 
M,AM-4 
AM-4 
AM-$ 

M,AM-4 
AM-4 
AM-4 
M,AM-4 
AM-4 
AM-4 

M. AM-4 
AM-4 
M, AM-4 
AM-& 
AM-& 
M, AM- 

AM-4 
AM-4 
AM-4  
AM-4 
M, AM- 
K, AM-Y 

AM-4 
M, AM-4 
AM-4 
M , A M - 4  
AM-4 
AM-4 

M, AM-4 
AM-': 
AN-4 
1n-4 
M, AM-4 
AM-$ 
I?, AN-'4 
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TABLE 3.3 CONTINUED 

S t a t i o n  Vacuum pwnp 

Type F i e l d  S e r i a l  

006 
006 
008 
010 
012 
014 

016 
Gl6 
620 
020 
022 
0 24 

02b 
026 
030 
032 
034 
034 

036 
O3b 
OAlO 
C40 
040 
042 

044 
u46 
0'18 
048 
OjO 
052 

C j 4  
056 
056 
05e 
0 j8  
058 

000 
O b 0  
062 
064 
O b 4  
066 

074 
os0 
oeo 
O F 6  
103 
!14 

Number Number 
ARC H 

Egl in  84 
SC-b 160 
a l i n  187 
Austen 40 
SC-6 159 
Eglin 186 

Austen 39 

Q l i n  185 
E g l i n  85 
Austen j 8  
sc-6 157 

mlin 184 

sc-6 158 

G s t e n  37 
SC-b 150 
Austen 31 
Q l i n  177 
e l i n  86 

sc-6 151 
Austen 32 
Egl in  176 
Austen NA 
Austen NA 
SC-6 152 

2;;: :ao 
EC-6 153 
Eglin 87 
Austen 34 
Q l i n  181 

SC-6 154 
Austen 35 
Austen NA 
Q l i n  182 
Austen NA 
Austen NA 

E E l i n  138 
SC-6 155 
Austen 36 
Eglin 163 
Austen NA 
SC-6 156 

y l l n  39 
Austen NA 
Austen NA 
K l i n  90 
Eglin 9l 
Q l i n  92 

59 
43bl 
176 
B330SE 
4477 
81 

B238SE 
4383 
169 
33 

4365 

24 
B310SE 
4444 
M71SE 
116 
101 

4306 
B355SE 
229 
B198SE 
BOOSE 
4321 

B352SE 

B520SE 

89 
4475 
131 
B522SE 
137 

4325 
B523SE 
B313SE 
2 
B351SE 
B177SE 

211 
4301 
M75SE 

P216SE 
4320 

'4 
B329SE 
B311SE 

40 
52 

58 

1 e4 

Sampler 

5 p e  F i e l d  Adhdsive Film F i l t e r  
Number 

TAS-I1 731 
Andersen A10 

Case l l a  157 
TAS-I1 772 ~ ~ ~~ 

Andersen A25 
TAS-D 17 
c a s e l l a  189 

Andersen A27 
Case l l a  861 
TAS-I1 719 
Case l l a  841 
Andersen A122 
Case l la  827 

TAS-I1 777 

Andersen A 1 1 8  
TAS-I1 782 

Case l l a  349 
Andersen Al l4  
TAS-I1 744 
TAS-D 80 
Case l la  296 
Andersen A67 

TAS-I1 776 
Case l l a  260 
TAS- I 577 
Andersen A59 
Andersen AE 
Case l l a  252 

c a s e l l a  226 

Case l la  208 
TAS-I1 706 

Andersen i 5 5  
TAS-I 520 
TAS-I1 793 

TAS-D 77 
c a s e l l a  ib7  
Andersen A20 
Case l la  100 
TAS-D 14 
TAS-D 6 

Resin 
NA 
Resin 
Resin 
NA 
Resin 

Resin 
NA 
Resin 
NA 
Resin 
NA 

Resin 
Resin 
NA 
Resin 
Resin 
Resin 

NA 
Resin 
Resin 
Resin 
Resin 
NA 

Resin 
Resin 
NA 
NA 
Resin 
Resin 

NA 
Resin 
NA 
Resin 
Resin 
Resin 

Resin 
NA 
Resin 
Resin 
NA 
NA 

NA 
Resin 
Resin 
Resin 
NA 
NA 

NA 
NA 
Mylar 
NA 
NA 
Yglar 

NA 
NA 
Mylar 
NA 
NA 
NA 

Mylar 
NA 
NA 
NA 
Mylar 
NA 

NA 
NA 

NA 

NA 

NA 
Mylar 
NA 
NA 
NA 
Mylar 

NA 
NA 
NA 

Mylar 

Mylar 

Mylar 
Mylar 
NA 

NA 
NA 
NA 
Mylar 
NA 
NA 

NA 
NA 
Mylar 
NA 
NA 
NA 

AM-4 
M, AM-4 
AM-4 
AM-4 
M,AM-4 
AM-4 

AM-& 
M, AM-& 
AM-4 
M, AM-4 
AM-4 
M, AM-4 

AM-4 
AM-4 
M, AM-4 
AM-4 
AM-4 
AM-4 

M, AM-4 
AM-4 
AM-4 
AM-4 
AM-4 
M, AM-4 

AM-4 
AM-4 
M, AM-4 
M, AM-4 
AM-4 
AM-& 

M, AM-4 
AM-4 
M, AM-4 
AM-& 
AM-4 
AM-4 

AM-4 
M, AM-4 
AM-4 
AM-& 
M, AM-4 
M, AM-4 

M, AM-4 
AM-4 
AM-4 
AM-4 
M, AM-4 
M, AM-4 
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TABLE 3.3 CONTINUED 

P o s i t i o n  Vacuum pump Sampler 

Type F i e l d  S e r i a l  Type F i e l d  Adhesive Film F l l t e r  
Number Number Number 

MOBILE ARRAY NO. 2, ARC I, STATION 040 
1 
2 
3 
4 
2 

gCenter 
7 

9 
10 
11 

1 2  
13 
14 
15 
1 D  
17 

Austen NA B342SE 
Austen NA B342SE 
Austen NA B342SE 
Austen NA B342SE 
Austen NA B342SE 
Austen NA B342SE 

Austen  NIt 93-2SE 
nllsten NA B167SE 
h s t e n  NA !3230S2 
Au3tec NA B?-bsE 
Austen NA B210SE 
Austen NA MOSE 
Austen NA ~ 1 6 4 s ~  
Austen N A  B166Si 
Auster i  NA B2O2SE 
Auscen NA B20USt 
Austen NA Bl50SE 
Gelman 11 NA 

C a s e l l a  173 R e s i n  NP ~ ~~ . _  
Casella 170 Resin NA 
C a s e l l a  277 Resin NA 
C a s e l l a  169 Resin NA 
C a s e l l a  118 Resin NA 
C a s e l l a  354 Resin NA 

C a s e l l a  229 Resin NP. 
TAS-I1 715 NA NA 
Andersen ~ 6 3  G e l a t i n  Ace ta t e  
Andersen A60 G e l a t i n  Ace ta t e  
Andersen A93 G e l a t i n  Acetate  
c a s e l l a  156 G e l a t i n  Acetate  

Case?la  j 0 5  G e l a t i n  Acetarc 
Andersen A 4 5  Hesln Aceth’.? 
Andelsen A65 Rasin Acetact 
C a s e l l a  3.0 Resin Acerzte 
Case l l a  343 Resin AcetzLe 
Sequen t i a l  U R e s i n  Nh 

AM-4 
AM-& 
AM-4 
AM-4 
AM-& 
AM-4 

AM-4 
K,A1<-4 
AM-4 
AM-4 
AM-4 
AM-4 

AM-4 
AE-4 
AM-4 
AM-* 
AM-4 
AM-4 
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TABLE 3.3 CONTINUED 

S ta t ion  Vacuum hunp Sarnp 1 e r 

000 
006 
008 
010 
012 
014 

014 
016 
018 
020 
022 
024 

026 
026 
028 
030 
032 
034 

036 
038 
040 
040 
042 
042 

042 
044 
046 
048 
050 
052 

054 
054 
056 
056 
058 
060 

060 
060 
062 
064 
064 
066 

068 
078 

080 
092 
106 
120 

078 

Eglin 93 
SC-6 171 
Eglln 197 
Austen 50 
SC-6 170 
Egl ln  140 

Austen 49 
SC-6 169 

Eglin 95 

Eglin 19% 
Austen 48 
SC-6 168 

E g l i n  194 
&+in 96 
Austen 47 
SC-6 161 
Austen 41 
Eglin 188 

SC-6 162 
Austen 42 
Egl in  143 
Eglin 97 
SC-6 163 
Austen 253 

Austen 252 
Austen 43 
F g l i n  150 
SC-6 164 
Austen 44 
Eglln 191 

SC-6 165 
Eglin 98 
Austen 249 
Austen 45 
Fglin 192 
sc-6 166 

Austen 255 
Austen 246 
Austen 46 
E g l i n  193 
Austen 257 
SC-6 167 

Eglin 99 
Austen 259 
Austen 258 
Eglin 101 
Eglin 102 
E g l i n  103 
Egl in  104 

194 
4509 
15 
E 1 5 S E  
4322 
54 

180 
B334SE 
4319 
51 
B510SE 
4348 

209 
39 
Bl92SE 
4489 
&78SE 
215 

4454 
&95SE 
217 
4b 
4505 
B158SE 

E 0 5 S E  
B502SE 
8 
4311 
& 6 4 s ~  
244 

4398 
29 
B308SE 
B179SE 
243 
4354 

B211SE 
NA 
B150SE 

B237SE 
4380 

159 
B531SE 
B532SE 
123 
153 
191 
45 

143 

TAS-D 18 
Casella 239 
TAS-I1 727 
Andersen A89 
Casella 112 

Andersen A31 
Casella 881 
Casella 241 
TAS-I1 704 
Casella 350 
Andersen A95 

TAS-I1 757 
Casella 511 
Andersen A121 
TAS-D 1 
TAS-I1 781 
Casella 341 

Andersen A119 
Casella 109 
Andersen A61 
TAS-I1 709 
Casella 177 
Andersen A117 

TAS-I1 792 
case l l a  877 

Casella 104 
Andersen A45 
c a s e l l a  195 
Andersen A 1  
TAS- I 550 
TAS-I1 789 

TAS-D 75 
Casella 253 
Andersen A44 
Casella 233 
TAS-D 57 
case l l a  206 
TAS-D 48 

NA 
NA 
Resin 
Resin 
NA 
Resin 

NA 
Resin 
NA 
Resin 
Resin 
NA 

Resin 
Resin 
Resin 
NA 
Resin 
Resin 

NA 
Resin 
Resin 
NA 
NA 
Resin 

Resin 
Resin 
Resin 
NA 
Resin 
Resin 

NA 
Resin 
NA 
Resin 
Resin 
NA 

Resin 
Resin 
Resin 
Resin 
NA 
NA 

NA 
Resin 
Resin 
Resin 
NA 
Resin 
NA 

NA 
NA 
Mylar 
NA 
NA 
Mylar 

NA 
NA 
NA 
Mylar 
NA 
NA 

Mylar 
NA 
NA 
NA 
NA 
Mylar 

NA 
NA 
Nylar 
NA 
NA 
NA 

Mylar 
NA 
Mylar 
NA 
NA 
Mylar 

NA 
NA 
NA 
NA 

NA 

NA 
Mylar 
NA 
Nylar 
NA 
NA 

NA 
NA 
Mylar 
NA 
NA 
NA 
NA 

Mylar 

M, AM-4  
M, AM-& 
AM-4 
AM-& 
M,AM-4 
AM- 4 

M, AM-4 
AM-4 
M, AM-4 
AM-& 
AM-4 
M, AM-4 

AM-& 
AM-& 
AM-4 
M, AM-4 
AM-4 
AM-4  

M, AM-4 
AM-4 
AM-4 
M,AM-4 
M,AM-4 
AM-4 

AM-4 
AM-4 
AM-& 
M,AM-4 
AM-4 
AM-4 

M, AM- 
AM-4 
M, AM- 
AM-4 
AM-4 
M, AM- 

AM-& 
AM-4 
AM-& 
AM-4 
M, AM-4 
M, AM-4 

M, AM-4 
AM-4 
AM-& 
AM-4 
M, AM-4 
AM-& 
M, AM-& 
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TABLE 3.3 CONTINUED 

S t a t  ion Vacuum pump Sampler 

Type F ie ld  S e r i a l  Type F i e l d  Adhe'sive Film F i l t e r  
Number Number Number 

ARC L - 
006 
006 
008 
010 
012 
014 

016 
013 
320 
020 
022 
024 

026 
326 
030 
032 
034 
034 

036 
036 
040 
042 
044 
046 

046 
050 
052 
054 
056 
055 

060 
060 
062 
048 
364 
36b 

074 
068 
100 
114 

EglLn 
sc-0 
Austen 
Austen 
SC-6 
Aus ten 

Austen 
SC-6 
Austen 
Fgl in  
Austen 
SC-6 

Austen 
Aiisten 
SC-6 
Austen 
Austen 
Fgl in  

SC-6 
Austen 
Austen 
SC-6 
Austen 
Austen 

sC-6 
Austen 
Austen 
SC-6 
Austen 
Austen 

SC-6 
W i n  
Austen 
Egl in  
Austen 
SC-6 

Egl in  
g l i n  
Q l i n  
Aus t en 

105 
183 
226 
60 
162 
225 

59 
161 
224 
106 
56 
160 

223 
57 
172 
51 

107 

173 
52 
216 
174 
53 
219 

175 
54 
220 
176 
55 
221 

178 
109 
56 
106 
?22 
179 

110 
111 
112 
227 

217 

220 

B141SE 
H70SE 

B346SE 

B340SE 
4303 
B321SE 
10 
B213SE 
4467 

Bl43SE 
Bl99SE 
41+63 
Bl49SE 
B314SE 
213 

4339 
B142SE 
WO4SE 
4317 
B335SE 
B336SE 

4450 
&83SE 

4360 
B235SE 
B309SE 

4304 
195 
B519SE 
117 

4459 

4488 

~ 1 8 4 s ~  

Z P E  
1 
164 
122 
E203SE 

Casella 123 
TAS-I1 758 
Andersen ~ 7 6  
Case l l a  204 
?AS-I1 723 
Andersen A46 

Case l la  810 
TAS-I1 703 
Andersen A33 

Case l la  220 
TAS-I1 734 

TAS-D 26 

Andersen A39 
Case l la  336 
TAS-I1 766 
Case l l a  226 
Andersen A24 
Case l la  230 

TAS-I1 721 
Case l la  137 
Andersen A62 
TAS-I1 710 
Case l la  110 
Andersen A64 

?AS-I1 751 
Case l la  274 
Andersen A52 
TAS-I1 700 
c a s e l l a  136 
Andersen A70 

TAS-I1 761 
Case l la  132 
c a s e l l a  822 
TAS-D 22 
Andersen A90 
?AS-I1 753 

TAS-D 37 
Case l la  269 
TAS-D 40 
TAS-D 62 

Resin 
NA 
Resin 
Resin 
NA 
Resin 

Resin 
NA 
Resin 
NA 
Resin 
NA 

Resin 
Resin 
NA 
Resin 
Resin 
Resin 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

NA 
Res i n  
Resin 
NA 
Resin 
Resin 

NA 
Resin 
Resin 
NA 
Resin 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
Mylar 
NA 
NA 
Mylar 

NA 
NA 
NA 
NA 
N.4 
NA 

Mylar 
NA 
NA 
NA 
V j l a r  
NA 

NA 
NA 
Mylar 
NA 
NA 
Mylar 

NA 
NA 
Mylar 
NA 
NA 
Mylar 

NA 
NA 
NA 
NA 
tQlar 
NA 

NA 
NA 
NA 
NA 

AM-4 
M, AM-'I 
AM-4 
AM-4 
M, AM-4 
AM-4 

AM-4 
M, AM-& 
AM-4 
M, A M 4  
AM-& 
M,AM-4 

AM-4 
AM-4 
M,AM-4 
AM-4  
AM-4  
AM-4 

M, AM-4 
AM-4 
AM-& 
M.AM-4 
A M - 4  
AM-4 

M, AM-4 
AM-& 
AM-& 
M,AM-4 
AM-4 
AM-4 

M, AM-4 
AM-4 
AM-4 
M,AM-4  
AM-4 
M,AM-4 

M,AM-4 
AM-4 
M, AM-4 
M,AM-4 
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TABLE 3.3 CONTINUED 

vacuum pump Sampler Arc and 
S t a t i o n  

Type F i e l d  S e r i a l  Type F i e l d  Adhesive ? i l m  F i l t e r  
Number Number Number 

SOLUBILITY SAMPLES 

NA Water NA NA NA NA A 010 NA NA 
A 018 Water 
A 026 Water 
A 034 Water 
A 042 Water 
B 010 Water 

mi6 
B 026 
B 034 
B 042 
D 010 
D 018 

D 02b 
D 034 

D G4O 
D 040 
D 042 

n 040 

H 010 
H 014 
H 018 
H 022 
H 026 
H 030 

H 034 
H 036 
H 042 
H 046 
L 010 
L 014 

L 016 
L 022 
L 026 
L 030 

L 036 
L 034 

Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 

L 042 Water 
L 046 Water 
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TABLE 3.4 AIR-ZAMPLING INSTRUMENTS, CLEAN SLATE I11 

Abbreviat ions:  TAS, t o t a l - a i r  sampler; M, Nicrosorban; NA, no t  app l i cab le .  

S t a t i o n  Va':uum pump Sampler 

Type F ie ld  S e r i a l  Q u e  F i e ld  Adhtslvt  Film F i l t ~ r  
Nwnber Number Number 

GROUND ZERO 
NA NA M, AM-4 

Mylar AM-4 
NA NA M,AM-4  
Resin Mylar AM-4 

M.AM-4 

BC 03 @ l i n  34 241 TAS-D 36 
Bc 04 Egl in  3 i  90 Andersen A 6 1  Resin 
BC O j  Egl in  46 17 TAS-D 34 
BC 06 w.lin 29 133 
AT: 07 Ee l in  24 227 TAS-D 2 NA NA 

Andersen A43 

i c  06 G l i n  119 1 j o  Andersen A27 Resin Mylar AM-4 

TAS-D 28 NA NA M, AM-4 
Andersen Aj2 Resin F ? l a r  AM-4 
TAS-D 35 NA NA M, AM-4  

Mylar AM-4 

sc O? Eelin 45 94 
BC 10 Q l i n  43 225 
EL' 11 Eg l in  26 113 
BC 12 N l l n  47 182 Andersen ~ 1 8  Resin 
BC 1 3  F.elin 50 13 TAS-D I8 NA NA M,AM-$ 
SI-02 Aiisten i O j  BsllSE Case l la  214 Resin NA AM-4 

BI-01  Austen 76 BI85SE TAS-D 124 NA NA M, AM-4 
BI 00 Austen 74 W59SE Casella 241 Resin NA AM-4 
BI 01 Fgl in  206 4 Andersen A122 Resin Mylar AM-& 
B I  01 Austen 202 Bj07SE TAS-D 40 NA NA M, AM-& 
B I  03 Egl in  134 7 Andersen A124 Resin Mylar AM-4  
ti1 03 Austen 34 Bj22SE Case l l a  195 Resin NA AM-4 

BI 05 Austen 48 B510SE TAS-D 14 NA NA M, AM-4 
BI 11 @ l i n  48 164 TAS-D 20 NA NA M, AM-& 
B I  l 3  Eg l in  209 207 

NA NA M, AM-4 
BI 13 Egl in  33 53 
R r  15 U l i n  27 22& TAS-D 13 

Andersen A95 Resin Mylar AM-4 
Case l l a  220 Resin NA AM-4 

_ _  
BI 76 E g l i n  i i 4  139 Andersen Ai17 Resin Mylar AM-4 

BI 
B I  
B I  
EB 
BM 
BPI 

16 Egl in  21 
17 Egl in  27 
18 Egl in  39 
03 Egl in  30 
04 Egl in  202 
04 Fg l in  37 

60 
199 
93 
9 

3 

casella 167 Resin 
TAS-D 39 NA 
Casella 110 Resin 
TAS-D 123 NA 
Andersen A50 Resin 
Casella 109 Resin 

NA AM-4 
NA M, AM-4 
NA AM-4 
NA M, AM-& 
Mylar AM-4 
NA AM-& 

BPI 05 Fg l ln  20 91 TAS-D 24 NA NA M, AM-4 
BM 06 Egl in  32 21s casel la  206 Resin NA AM-4 
BM 06 m l i n  123 146 Andersen A l l  Resin Mylar AM-4 
EN 07 Egl in  51 142 TAS-D 22 NA NA M,AM-4 

c a s e l l a  826 Resin NA AM-& 
Andersen A36 Resin Mylar AM-4 

BM 08 Egl in  42 233 
EM 08 Egl in  208 155 

NA NA M,AM-4 
Resin NA AM-4 
Resin Mylar A M - 4  

BM 09 Q l i n  44 6 2  TAS-D 5 
cksella 338 BM 10 Egl in  10 105 

RM i n  ~ r i i n  210 96 Andersen A29 
BM 11 Egl in  36 GO TAS-D 10- NA NA M,AM-4 

BM 12 Egl in  I f 5  175 Andersen A125 Resin 

----~ ~~~ 
_. _ _  

Casel la  351 Resin NA AM-& 
Mylar AM-4 

BM 1;. Egl in  52 63 

m 13 Eg l in  133 104 TAS-D 30 NA NA M,  AM-4 
Tower Gelman 43 NA Casel la  127 t m w  Corn- NA Type E 

Tower Gelman 39 NA Case l la  3'17 Dow Corn- NA Type E 

Tower Gelman 42 NA Casella 172 Dow Corn- NA Type E 

A 1  ing-4 

A; ing-4 

B1 ing-4 

732 ing-4 
Toner Gelman 28 NA c a s e l l a  163 D o w  Corn- NA Type E 
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TABLE 3.4 CONTINUED 
~~ 

S t a t i o n  vacuum hunp Sampler 

Type F i e l d  S e r i a l  Type F ie ld  Adhesive Film 
Number Number Number 

ARC A 

000 
006 
006 
012 
018 
018 

024 
030 
030 
036 
042 
042 

048 
054 
054 
060 
066 
066 

072 
078 
078 
084 
090 
090 

096 
102 
102 
106 
i l 4  
114 
120 

ARC B 
1000 
002 
006 
O l U  
014 
014 

Olb 
022 
0 26 
026 
026 
030 

034 
036 
040 
042 
042 
04 2 

Fg l in  
Fg l in  
Egl ln  
Egl ln  
Egl in  
Egl in  

Fgl in  
Egl in  
Egl in  
Fgl in  
Egl in  
Egl in  

Egl in  
Egl in  
Egl in  
Egl ln  
Egl in  
Egl in  

Egl in  
Egl in  
Fg l in  
Egl in  
Egl in  
Egl in  

Egl in  
Egl in  
Fg l in  
Egl in  
Egl in  
Q l i n  
m l i n  

Q l i n  
Austen 
SC-6 
a l i n  
Austen 
Q l i n  

SC-6 
Eglin 
Austen 
Egl in  
Egl in  
SC-6 

Eglin 
Eusten 
Egl in  
SC-6 
Austen 
Austen 

13 
142 
18 
17 
136 
15 

1 2  
127 
16 
7 
k32 

14 
121 
4 
3 
126 
10 

38 
205 
207 
8 
130 
9 

2 
129 
4 1  
25 
20 
1 
25 

53 
1 
118 
146 
3 
54 

120 
145 
5 
55 
211 
117 

145 
2 
166 
1151 
228 
229 

3 
140 
44 
24 6 
130 
16 

31 
12  
42 
149 
30 
204 

26 
50 
88 
181 
236 
105 

154 
67 
2'17 
37 
200 
240 

160 

230 
14 
91 
62 
21 

218 

1 Z ?  
W50SE 
44&; 
221 
B5Y?SE 
28 

'13'17 
12% 
WS93E 
73 
205 
4401 

3; 
B~075E 
92 
'1490 
B323SE 
H67SE 

TAS-D 3 
Andersen A90 
Case l la  226 
TAS-D 15 
Andersen A27 
Case l la  861 

TAS-D 32 
Andersen i l 2 0  
Casella 202 
TAS-D 92 
Andersen A33 
Case l la  255 

TAS-D 120 
Andersen A74 
Case l la  215 
TAS-D 27 
Andersen A114 
Case l la  293 

TAS-D 23 
Andersen A59 
Case l la  281 
TAS-D 29 
Andersen A 1 6  
Case l la  503 

TAS-D 19 
Andersen A4 
c a s e l l a  l o b  
TAS-D 7 
Andersen A32 
Case l la  152 
TAS-D 125 

TAS-D 122 
Case l la  li? 
TAS-I1 743 
Andersen A45 
c a s e l l a  262 
TAS-D 31 

TAS-I1 767 
AnderSen Ab0 
Case l la  204 
Case l la  842 
Andsrsen 61. 

Andersen A46 
caselZ2 165 
TAS-D 94 

TAS-11 770 

TAS-I1 781 
Cas f l l a  301 
Andersen A40 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

NA 
Resin 
Resin 
NA 
Resin 
Resin 
NA 

NA 
Rebin 
NA 
Resin 
Resin 
NA 

NA 
Resin 
Resin 
Resin 
Resin 
NA 

Resin 
Resin 
NA 
NA 
Resin 
Resin 

NA 
Mylar 
NA 
NA 
Mylar 
NA 

NA 
Mylar 
NA 
NA 
m l a r  
NA 

NA 
Mylar 
NA 
NA 
Mylar 
NA 

NA 
Mylar 
NA 
NA 
Mylar 
NA 

NA 
Mylar 
NA 
NA 
Mylar 
NA 
NA 

NE; 
NA 
NA 
M y l a r  
NA 
NA 

NA 
Mylar  
NA 
NA 
Ky la r  
NA 

W j l a r  
NA 
NA 
NA 
NA 
MJlar 

F i l t e r  

M,AM-4 
AM-4  
AM-4 
M, AM-4  
AM-4 
AM-& 

M, AM-4 
AM-4  
AM-4  
M, AM-& 
AM-& 
AM-4 

M,AM-'1 
AM-& 
AM-4 
M,  A M - 4  
AM-4 
AM-& 

M , A M - 4  
AM-4 
AM-4 
M,AM-4 
AM-4 
AM-4 

M, AM-4  
AM-4  
AM-4 
M, AM-4 
AM-4 
AM-4  
M, AM-& 

M,AM-4 
AM-4 
K, AM-4 
AM-4 
AM-4 
M, AM-4 

M, AN-4 
AM-4 
AM-& 
AM-4  

M,AM-4 

AM-4 
AM-4 
M,AM-4 
M,AM-4 
A M - i l  
AM-4 

AM- 1( 
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TABLE 3.4 CONTINUED 

S t a t i o n  Vacuum Fump Sampler 

F i l t e r  Type F i e l d  S e r i a l  Type F ie ld  Adhesive F i lm 
Number Number Number 

046 
050 
054 
054 

% 
058 
060 
060 
060 
062 
064 

066 
068 
070 
074 
078 
078 

076 
080 
080 
08; 
086 
090 

092 
004 
098 
102 
106 
106 

IC6 
110 
114 
118 
120 

ARC D 

002 
006 
006 
010 
014 
018 

020 
022 
026 
030 
034 
034 

- 

Fgl in  147 
Austen 4 
SC-6 121 
Egl in  57 
Fgl in  116 
Austen 5 

Egl in  150 

Austen 231 
Austen 232 
Austen 6 
Austen 233 

SC-6 123 
Fgl in  58 
Egl in  152 
Austen 8 
SC-6 125 
Austen 234 

SC-6 122 

Austen 235 
W i n  59 
Egl in  124 
m l i n  154 
Austen 10 
SC-6 127 

Egl in  60 
Egl in  151 
Austen 7 
SC-6 124 
Egl in  153 
Egl in  61  

Egl in  118 
Austen 9 
sc-6 126 
Egl in  155 
Egl in  62 

Austen 11 

g l i n  63 
Egl in  203 
Austen 13  
SC-6 131 

SC-6 224 

Egl in  64 

Austen 15 
SC-6 128 
Fg l in  65 
Egl in  156 

Egl in  159 

144 
B515SE 
4403 
55 
1 2  
d89SE 

100 
4468 
B318SE 
B317SE 
B521SE 
B146SE 

4457 
239 
132 
B456SE 
4517 
B525SE 

B496SE 
183 
179 
202 
B221SE 
4462 

io7 
B518SE 
4492 
11 
157 

201 
B535SE 
4497 
112  
249 

~ 5 2 8 s ~  
4512 
208 
48 
EA96SE 
4442 

75 
127 
B509SE 
4491 

242 
106 

Andersen A64 
Case l la  199 
TAS-I1 704 
c a s e l l a  811 
indersen  A67 
TAS-I 535 

Andersen A49 
TAS-I1 705 
Case l la  288 
Andersen A54 
Case l la  b40 
TAS-I 534 

TAS-I1 782 

Andersen A72 
TAS-D 61  

Casel la  154 
TAS-I1 780 
Case l la  244 

Andersen A87 
c a s e l l a  260 
Andersen A13 
Andersen ~ 1 1 6  
c a s e l l a  189 
TAS-I1 734 

TAS-D 46 
Andersen A47 
Case l la  157 
TAS-I1 783 
Andersen A30 
c a s e l l a  296 

Andersen A24 

c a s e l l a  265 
TAS-I1 737 
Casella 257 
Andersen A7 
Case l la  159 
TAS-I1 764 

TAS-D 118 
Andersen A44 
c a s e l l a  198 
TAS-I1 791 
Andersen A 3 1  
Case l la  230 

Resin 
Resin 
NA 
Resin 
Resin 
NA 

Resin 
NA 
Resin 
Resin 
Resin 
NA 

NA 
NA 
Resin 
Resin 
NA 
Resin 

Resin 
Resin 
Resin 
Resin 
Resin 
NA 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

Resin 
Rcsin 
NA 
Resin 
NA 

Resin 
NA 
Resin 
Resin 
Resin 
NA 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

Mylar 
NA 
NA 
NA 
W l a r  
NA 

Mylar 
NA 
NA 
Kylar 
NA 
NA 

NA 
NA 
Mylar 
NA 
NA 
NA 

Mylar 
NA 
Mylar 
Mylar 
NA 
NA 

NA 
Mylar 
NA 
NA 
Mylar 
NA 

Mylar 
NA 
NA 
Mylar 
NA 

NA 
NA 
NA 
Mylar 
NA 
NA 

NA 
mlar 
NA 
NA 
Mylar 
NA 

AM-4 
AM-4 
M, AM-4 

AM-4 
M,AM-4 

AM-4 
M, AM-4 
AM-4 
AM-4 
AM-& 
M, AM-4 

M, AM-4 
M,AM-4 
AM-4 
AM-4 
M,AM-4 
AM-4 

AM-& 
AM-4 
AM-4 
AM-4 
AM-& 
M,  AM-4 

M. AM-4 
AM-4 
AM-4 
M,AM-4 
AM-& 
AM-4 

AM-4 
AM-4 
M,AM-4 
AM-& 
M,AM-4 

AM-& 

AM-4 
M, AM-4 
AM-4 
AM-4 
AM-4 
M, AM-4 

M,AM-4 
AM-4 
AM-4 
M,AM-4 
AM-4 
AM-4 
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TABLE 3.4 CONTINUED 

S t a t i o n  Vacuum hunp Sampler 

c 

038 
042 
046 
048 
050 
054 

058 
060 
060 
062 
066 
070 

074 

082 
086 
088 

090 
094 
098 
100 
102 
106 

110 
1111 
114 
118 

074 
078 

Type F ie ld  S e r i a l  Type F ie ld  AdhGsive Film F i l t e r  
Number Number Number 

Austen 1 2  
SC-6 130 
& l i n  158 
g l i n  lG4 
Austen 14 
SC-6 132 

Egl in  200 
SC-6 133 

Austen 16 
SC-6 134 
Egl in  162 

E g l i n  139 

Austen 18 
Eglin 141 

& l i n  164 
sc-6 136 

AGsten 20 
E g l i n  69 

sc-6 138 
Eglin 161 
Austen 17 
Errlin 71 
SC-6 

3 5  Eglin 1 3 

Austen 19 
SC-6 137 
E f l i n  72 
Egl in  135 

H82SE 
4480 
35 
49 
B465SE 
4302 

5 
4414 
77 
B512SE 
4357 
145 

B497SE 
212 
4396 
36 
H 6 2 s ~  
119 

4378 
214 
B500SE 
196 
4400 
216 

B513SE 
4356 
68 
245 

SEQUENTIAL SAMPLERS, ARC D 

012 Gelman 10 NA 
020 Gelman 1 NA 
02b Gelman 9 NA 
036 Gelman 7 NA 
044 Gelman 5 NA 
054 Gelman 4 NA 

060 Gelman 6 NA 
Gelman 2 NA 
Gelman 3 NA 

078 
088 
098 Gelman 8 NA 

Case l la  
TAS- I1 
Andersen 
TAS-D 
Case l la  
TAS-I1 

Andersen 
TAS-I1 
Case l la  
Case l la  
TAS-I1 
Andersen 

Case l la  
TAS-D 
TAS-I1 
Andersen 
Case l la  
Case l la  

TAS-I1 
Andersen 
Case l la  
TAS-D 
TAS-I1 
Andersen 

Case l la  
TAS- I1 
TAS-D 
Andersen 

217 
755 
A 8 6  
52 
332 
713 

A77 
747 
139 
307 
716 
A34 

275 
109 
797 
A94 
81.9 
149 

787 
A53 
348 
47 
789 
A19 

286 
738 
119 
~ 2 6  

Sequent ia l  10 
Sequent ia l  1 
Sequent ia l  9 
Sequent ia l  7 
Sequent ia l  5 
sequen t i a l  4 

Sequent ia l  6 
Sequent ia l  2 
Sequent ia l  3 
sequen t i a l  8 

Resin 
NA 
Resin 
NA 
Resin 
NA 

Resin 
NA 
Resin 
Resin 
NA 
Resin 

Resin 
NA 
NA 
Resin 
Resin 
Resin 

NA 
Resin 
Resin 
NA 
NA 
Resln 

Resin 
NA 
NA 
Resin 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
Mylar 
NA 
NA 
NA 

W l a r  
NA 
NA 
NA 
NA 
Mylar 

NA 
NA 
NA 
Mylar 
NA 
NA 

NA 
Mylar 
NA 
NA 
NA 
Mylar 

NA 
NA 
NA 
Mylar 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

AM-& 
M, AM-4 
AM-4 
M, AM-4 
AM-4 
M, AM-4 

AM-4 
M,AM-4 
AM-4 
AM-4 
M, AM-4 
AM-4 

AM-& 
M,AM-4 
M, AM-4 
AM-4 
AM-4 
AM-& 

M, AM-4 
AM-4 
AM-4  
M,AM-4 
M, AM-4 
AM-4 

AM-& 
M,AM-4 
M,AM-4 
AM-4  

Tape 
Tape 
Tape 
Tape 
Tape 
Tape 

Tape 
Tape 
Tape 
Tape 

124 



TABLE 3.4 CONTINUED 
~- 

P o s i t  i o n  Vacuum m p  Sampler 

Type P ie ld  S e r i a l  Type F ie ld  AdheSlve Film Filter 
Number Number Wmber 

MOBILE STATION NO. 1, ARC D, STATION 014 

01 
02 
03 
04 
05 

07 
Center 
08 
09 
10 
11 

1 2  
13 
14 
15 
16 
17 
18 

ARC F 

000 
002 
006 
010 
014 
014 

06 

- 

018 
022 
026 
026 
030 
034 

038 
040 
042 
04 2 
046 
050 

054 
054 
056 
058 
060 
060 

062 

ob6 
068 

064 

070 
074 

Austen 
Aus t e n  
Austen 
Austen 
Austen 
Austen 

Austen 
Austen 
Austen 
Austen 
Austen 
Austen 

Austen 
AUS t e n  
Austen 
Aus t e n  
Austen 
Austen 
Austen 

Egl in  
Austen 

Egl in  
Austen 
Egl in  

SC-6 
Egl in  
Aus t en  
Egl in  
sc-6 
Egl in  

Aus t e n  
Egl in  
Austen 
SC-6 
Eglin 
Austen 

SC-6 
Egl in  
Austen 
Eglin 
SC-6 
Austen 

Austen 
Austen 

Egl in  
E g l i n  
Austen 

SC-6 

SC-6 

115 
21 
140 
167 
23 
74 

142 
165 
25 
75 
139 
166 

22 
76 
236 
141 
199 
24 

143 
77 
238 
170 
144 
240 

26 
24 1 
145 
78 
173 
20 

Bl47SE 
Bl47SE 
Bl47SE 
Bl47SE 
Bl47SE 
B147SE 

Bl47SE 
B346SE 
Bl60SE 
Unknown 
B322SE 
B323SE 

EZ03SE 
B487SE 
B487SE 
B233SE 
B169SE 
Unknown 
B226SE 

185 
B5OlSE 

25 
B526SE 
165 

4575 
177 
B343SE 
156 
4328 
1 2 1  

4488 

B469.s~ 
87 

4377 
234 
B463SE 

4437 
43 
B176SE 
110 
4409 
B316SE 

M92SE 
B159SE 
4511 
57 
23 
B533SE 

B344SE 

Case l la  
Case l la  
Case l la  
c a s e l l a  
Cas e 1 l a  
c a s e l l a  

Case l la  
TAS-I1 
Andersen 
Andersen 
Andersen 
Case l l a  

Case l la  
Guzender 
Guzender 
Case l la  
Case l la  
Andersen 
Andersen 

TAS-D 
Case l la  
TAS-11 
Andersen 
Case l l a  
TAS-D 

TAS-I1 
Andersen 
Case 1 l a  
Case l la  
TAS-I1 
Andersen 

Case l la  
TAS-D 
Case l la  
TAS-I1 
Andersen 
Case l l a  

TAS-I1 
Case l la  
TAS-I 
Andersen 
TAS- I1 
Case l la  

Case l la  
TAS- I 
TAS-I1 
TAS-D 
Andersen 
Case l la  

856 
341 
828 
269 
130 
358 
218 
770 
A28 
A62 
A118 
354 

848 
MK- I1 
m- I 
882 
044 
A121 
A42 

37 

793 
A 8  1 
208 
33 

797 
A84 
809 
111 
7e4 
A57 

850 
11 
877 
721 
A 3 @  
802 

776 
3 4  
11 
A23 
706 
253 

815 

;E 
795 
16 
A70 
823 

Resin 
Resin 
Resin 
Resin 
Resin 
Resin 

Resin 
NA 
Ge la t in  
Ge la t in  
G e l a t i n  
Resin 

Resin 
Resin 
Resin 
Ge la t in  
Ge la t in  
Resin 
Resin 

NA 
Resin 
NA 
Resin 
Resin 
NA 

NA 
Resin 
Resin 
Resin 
NA 
Resin 

Resin 
NA 
Resin 
NA 
Resin 
Resin 

NA 
Resin 
NA 
Resin 
NA 
Resin 

Reein 
NA 
NA 
NA 
Resin 
Resin 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
Acetate 
Acetate 
Acetate 
Acetate 

Acetate 
NA 
NA 
Acetate  
Acetate  
Acetate  
Acetate  

NA 
NA 
NA 
Mylar 
NA 
NA 

NA 
Mylar 
NA 
NA 
NA 
Mylar 

NA 
NA 
NA 
NA 
Mylar 
NA 

NA 
NA 
NA 
Mylar 
NA 
NA 

NA 
NA 
NA 
NA 
Mylar 
NA 

AM-4 
AM-4 
. Y-4 

AM-4 
AM-i 

A M - 4  
M , A M - 4  
AM-& 
A M - 4  
AM-4 
AM-'4 

AM-4 
AM-4  
AN-4 
AM-4 
AM-4 
AM-& 
AM-4 

M,AM-4 
AM-4 
M, AM-4  
AM-4  
m-4 
M, AM-4 

M, AM-4 
AK-4 
AM-4 
AM-4 
M , A M - 4  
AM-4 

AM-4 
M , A M - 4  
A M 4  
M,  AM-& 
AM-4 
AF-4 

M, AK-k 
AH-& 
M,AM-4 
AM-4 
M,AM-4 
AM-& 

AM-4  
M, AM-4 
M, AX-& 
M,AM-4 
AM-4 
AM-4 
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TABLE 3.4 CONTINUED 

S t a t i o n  Vacuum m p  Sampler 

Type F i e l d  S e r i a l  Type F i e l d  Adhesive Film F i l t e r  . Number Number Number 

078 
078 
080 
082 
086 
030 

092 
094 
098 
102 
106 
io6 

110 
114 
118 
120 

ARC n - 
090 
090 
090 
ogl? 
098 
i o 0  

102 

114 

100 
110 
114 

113 

002 

000 
010 
014 
G l ? ,  

020 
022 
026 
030 
030 
il30 

030 
030 
030 
io30 
030 
030 

00h 

SC-6 
Austen 
Egl in  
Fg l in  
Austen 
SC-6 

Egl in  
Fg l in  
Austen 
SC-6 
Fglin 
Egl in  

Austen 
SC-6 
Egl in  
Fg l in  

Austen 
Austen 
Austen 
Egl in  
Austen 
E b l i n  

SC-6 
Eg l in  
Austen 
sc-6 
Egl in  
Egl in  

Austen 
'C-0 
E g l i n  
Egl in  
Austen 
SC-6 

Eg l in  
Eg l in  
Aus!en 
sc-t> 
Austen 
Austen 

Austen 
Austen 
Austen 
Austen 
Austen 
Aus t e n  

147 
243 
113 
175 
30 
149 

80 
171 
27 
146 
122 
81 

29 
148 
176 
82 

230 
229 
70 
183 
37 
91 

157 

39 
159 
92 
187 

31 
151 
34 
178 
33 
153 

55 i a 1  
35 
150 
100 
31 

62 
54 
67 
101 
105 
231 

185 

4340 
&91SE 
69 
136 
&85SE 

41  

B529SE 
4446 
231 

4382 

162 

198 
B320SE 
4343 
66 
190 

Bl8OSE 
B461SE 
B219SE 
58 
B310SE 
40 

4365 
169 
B238SE 
4417 
52 
176 

B4713E 
4306 
59 
229 
B 52SE 

33 
137 

4 ? 175 

:WE 
B139SE 
B350SZ 

B182SE 
R347SE 
B530SE 
BS24SE 
3511SE 
9458SE 

Andersen A48 
Case l l a  213 
TAS-I1 714 

TAS-D 49 
Andersen All5 
Case l l a  125 
TAS-I1 728 
Andersen ~ 9 6  
Casella 355 

Casella 253 
TAS-I1 766 
Andersen A20 
TAS-D 120 

Casella 102 
Casella 112 
Casella 298 
Andersen A l l 1  
Casella 
TAS-D c2g 

Andersen A 6  

Case l l a  106 
TAS-I1 729 
Casella 
Andersen % 
Casella 806 
TAS-11 788 

TAS-D 112 
Andersen A73 
Case l l a  829 

Casella 247 
Case l l a  235 

TAS-I1 745 

Casella 234 
Casella 107 
Casella 852 
Case l l a  807 
Casella 228 
Casella 854 

NA 
R e s i n  
R e s i n  
R e s i n  
R e s i n  
NA 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

Resin 
NA 
Resin 
NA 

Resin 
Resin 
Resin 
Resin 
Resin 
NA 

NA 
Resin 
Resin 
NA 
NA 
Resin 

Resin 

Resin 
Resin 
Resin 
NA 

NA 
Resin 
Resin 

Resin 
R e s i n  

Resin 
Resin 
Resin 
Resin 
Resin 
Resin 

NA 

NA 

NA 
NA 
NA 
Nylar 
NA 
NA 

NA 
W l a r  
NA 
NA 
Mylar 
NA 

NA 
NA 
Mylar 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
Mylar 
NA 
NA 
NA 
Mylar 

NA 
NA 
NA 
Mylar 
NA 
NA 

NA 
Mylar 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

Mylar 

M, AM-4 
AM-4 
AM-4 
AM- 4 
AM-4 
M, AM-4 

M,AM-4 
AM-4 
AM-4 
M, AM-& 
AM-& 
AM-4 

AM-4 
M,AM-4 
AM-4 
M,AM-4 

AM-& 
AM-4 
AM-& 
AM-4 
AM-4 
M,AM-4 

M, AM-& 
AM-4 
AM-4 
M, AM-& 
M,AM-4 
AM-4 

AM-4 
M,AM-4 
AM-4 
AM-& 
AM-& 
M,AM-& 

M,AM-4 
AM-4 
AM-& 
M,AM-4 
AM-4 
AM-& 

AM-4 
AM-4 
AM-4 
AM-4 
AM-4 
AM-1 
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TABLE 3.4 CONTINUED 

S t a t i o n  Vacuum Pump Sampler 

030 
034 
034 

042 

046 
048 
050 
054 
0% 
058 

058 
060 
050 
060 

0 0  O? 

060 
060 

060 
000 
060 
060 
060 
060 

062 
0 64 
055 
070 
074 
074 

078 
080 
082 
08 5 
088 
090 

090 
090 
090 
090 
090 
090 

Austen 71 
Eg l in  177 
Eg l in  86 
Austen 32 
Austen NA 
sc-6 152 

Egl in  180 
Egl in  87 
Austen 34 
SC-6 154 
Austen NA 
Eg l in  182 

Austen NA 
SC-6 155 
Egl in  138 
Austen 98 
Austen 94 
Austen 97 

Austen 65 
Austen 73 
Austen b? 
Austen 9b 
Austen 70 
Austen 69 

Austen 36 
Austen NA 
SC-6 15u 
Eg l in  184 

SC-6 158 
Austen NA 
ERlin 185 
Aisten 40 
Egl in  90 
sc-5 160 

Austen 72 
Austen 66 
Austen 75 
Austen 87 
Austen 
Austen gs2 

B232SE Casella 
116 Andersen 
101 Casella 
B355SE Casella 
B198SE Casella 
4321 TAS-11 

Andersen 
' TAS-D 

89 
131 
B522SE Casella 
4323 TAS-I1 
B313SE TAS-I 
2 Andersen 

B177SE Casella 

711 Casella 
4301 TAS-11 

!!325.% Case l l a  
2 3 3 5 E  Case l l a  
E l j 2 5 E  Case l la  

B178SE Case l l a  
~ 1 8 8 s ~  Case l l a  
~~~ ~ 

B477SE Case l l a  
B468SE Casella 
B155SE Casella 
B222SE Casella 

B475SE Casella 
P2ii;s~ TAS-I 
4320 TAS-I1 
24 Andersen 
B5zOSE Case l l a  
64 TAS-D 

4383 TAS-I1 
B329SE Casella 
E l  Andersen 
B 3OSE Case l l a  

Case l l a  
TAS-I1 4361 
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~ 2 2 5 ~ ~  Casella 
~ 1 6 3 S E  Case l l a  

283 
A 1 1 9  
805 
276 
810 
768 

A78 
114 
890 

18 
A2 

223 
703 
803 
236 
329 
345 

2:: 
191 
886 
216 
824 

258 
561 
769 
A55 
232 
62 

753 
315 
A 8  
203 
237 
718 

310 
176 
174 
330 
221 
274 

Resin 
Resin 
Resin 
Resin 
Resin 
NA 

Resin 
NA 
Resin 
NA 
NA 
Resin 

Resin 
NA 
Resin 
Resin 
Resin 
Resin 

Resin 
R e s i n  
Resin 
Resin 
Resin 
Resin 

Resin 
NA 
NA 
Resin 
Resin 
NA 

NA 
Resin 
Resin 
Resin 
Resin 
NA 

Resin 
R e s i n  
Resin 
Resin 
Resin 
Resin 

NA 
Mylar 
NA 
NA 
NA 
NA 

Mylar 
NA 
NA 
NA 
NA 
Mylar 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
Mylar 
NA 
NA 

NA 
NA 
Mylar 
NA 
NA 
NA 

NA 
NA 
NA 
N A  
NA 
NA 

AM-4 
AM-4 
AM-4 
AM-4 
AM-4 
M,AM-4 

AM-4 
M,AM-4 
AM-4 
M,AM-4 
M, AM-& 
AM-4 

AM-& 
M,AM-k 
AM-4 
AM-4 
AM-4 
AM-4 

AM-4 
AM-& 
AM-4 
AM-& 
AN-4 
AN-4 

AM-4 
M,AM-4 
M, AM-4 
AM-& 
AM-4 
M.AM-4 

M, AM-4 
AM-4 
AM-4 
AM-4 
AM-4 
N,AM-4 

AM-4 
AM-& 
AM-4 
AM-4 
AM-4 
AM-4 
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TABLE 3.4 CONTINUED 

P o s i t i o n  Vacuum Pump Sampler 

Type F i e l d  S e r i a l  Pjpe F i e l d  Adhesive Fi lm F i l t e r  
Numb e r Number Number 

MOBILE STATION NO. 2, ARC I, STATION 050 

01 
02 

05 
06 

07 

9 
10 
11 

12 
13 
14 
15 
16 
17 

ARC J 

000 
002 
006 
010 
014 
014 

018 
022 
020 
020 
030 
034 

07.8 
040 
042 
042 
046 
050 
054 
05'! 
05'; 

oin 
050 

or52 
064 
006 
062 
070 
074 

O? 01 

Fer 

- 

058 

Austen NA 
Austen NA 
Austen NA 
Austen NA 
Austen NA 
Austen NA 

Austen NA 
Austen NA 
Austen NA 
Austen NA 

Austen NA 

Austen NA 

Austen NA 

Austen NA 
Austen NA .... 
Austen NA 
Austen NA 
Gelman 11 

Egl ln  93 
Austen 41 
sc-6 162 
Eg l ln  169 
Austen 43 
Eg l in  95 

SC-6 164 
Eg l in  191 
Austen 42 
EElin 96 
SC-F, 161 
Eglin 188 

Austen 42 
EElin 97 
Austen 253 

E g l i n  l9O 
Austen 44 

sc-6 163 

X - 6  165 
Eg l in  9e 
Austen 243 
E g l i n  192 
sc-6 129 
Austen 255 
Austen 46  
Austen 257 

Eg l ln  194 
Austen 48 

sc-6 167 
E e l i n  99 

B342SE Casella 132 
B342SE Casella 122 
C342SE Casella 181 
B342SE C a s e l l a  
B342SE Casella %; 
B342SE Case l l a  120 

B342SE C a s e l l a  822 
B167SE TAS-I1 708-  
B23OSE Andersen A17 
i : i h E  Aqdereen A 2 3  
t.21OSZ Andersen Aob 
L-63.32 Casella 151 

Bl&SE C a s e l l a  144 
B466SE Andersen A 8 9  
B202SE Andersen A65 
B145SE Casella 340 
B324SE C a s e l l a  183 
NA Sequential 11 

194 TAS-D 56 
B478SE C a s e l l a  170 
4454 TAS-I1 794 
210 Andersen Ail? ~- 
B502s~ C a s e l l a  277 
180 TAS-D 97 

4311 TAS-I1 761 
244 Andersen A 5  
B179SE Casella ?11 . _  
30 Casella 217 
11489 TAS-I1 717 
215 Andersen A123 

B-08AE TAS-I 579 
Andersen A37 
TAS-11 724 4516 

E 2 1 1 3  Casella 173 

2 3  2 

BliOSE Casella 303 

Resin 
Resin 
Resin 
Resin 
Resin 
Resin 

Resin 
NA 
G e l a t i n  
G e l a t i n  
G e l a t i n  
Resin 

Resin 
Resin 
Resin 
G e l a t i n  
G e l a t i n  
NA 

NA AM-I1 
NA AN-1-ll 
NA AM-4 
NA AM-4 
NA AM-4 
NA AM-4 

NA AM-& 
N A M, AN-4 
Acetate  AM-4 
Acetate  AM-4 
Acetate  AM-4 
Acetate  AM-4 

Acetate AM-4 
Acetate  AM-4 
Acetate  AM-4 
Acetate  AM-4 
Acetate  AM-& 
NA AM-4 

CIA NA M, AM-4 
Resin NA AM-4 
NA NA I,!, AM-4 
Resin Itjlar AM-4 
Resin Np. AM-4 
NA NA r6, A E I - ~  

NA 
Resin 
Resin 
Resin 
N A  
Resin 

Resin 
NA 
Resin 
NA 
Resin 
Resin 

NA 
Resin 
NA 
Resin 
NA 
Resin 

NA M,AM-4 
Mylar AH-4 
NA AM-& 
NA AM-4 
N A  M, AM-& 
Mylar AM-4 

NA AM-4 
NA M,AM-4 
NA AM-4 
NA M,AM-4 

NA AM-4 

NA M,AM-4 
NA AN-4 
NA M,AM-4 
Mylar AM-4 
NA M,AM-4 
NA AM-& 

Mylar AM-4 

Resin NA AM-4 
B22SE TAS-I $6 NA NA M, AM-4 

TAS-I1 752 NA NA M, AM-4 
TAS-T, 84 N A  NA M,AM-4 

43 0 
159 

Resin Mvlar AM-4 
Resin NA AM-4 

Andersen A35 209 
B510SE C a s e l l a  227 
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TABLE 3.4 CONTINUED 
- 

S t a t i o n  Vacuum Purp Sampler 

Tjpe F i e l d  S e r l a l  Type F i e l d  Adhesive .Vim F i l t e r  
.- Numhe r Nurnhe r Number 

078 
078 
080 
ob2 
086 
030 
092 

094 
295 
lo? 
133 
105 
110 

114 
n e  
123 

ARC K 

0’:C 
004 
00; 
012 
016 
020 

02k 
02’? 
032 

044 

048 
052 
u p  
300 
0 54 
Otih 

072 
,070 
080 
0?,4 
056 
092 

096 
lil0 
104 
lo: 
i12 

- 

3; 

.. 
I 1  
A<,. 
- - -  

sc-6 
Aus t en  
S g l i n  
E z l i n  
Austen 
SC-6 
Egl in  

E g l i n  
Austen 
SC-E 
E&l in  
3‘glin 
Austen 

SC-6 
s:e1in 
5’2lin 

sc-6 
sc-6 
5C-6 
SC-6 
SC-6 
X-l3 

x-.: 
S 2 - V  
Austen 
Austen 
Austen 
Austen 

sc-6 
SC-.; 
SC-6 
RC-o 
Austen 
Austen 

Austen 
Austen 
Austen 

Austen 
Austen 

Austen 
Austen 
Austen 
sc-.; 
Austeri 

SC-U 

sc-6 

SC-- 

169 
25? 
101 
140 
50 
171 
102 

103 
47 
165 
195 
103 
49 

170 
197 
104 

k313 

12: 
54 

4509 
153 

B531SE 

B215SE 

143 
182 
4348 
51 
191 
9334SE 

4322 
15 
45 

k j45  
4439 
k305 
4249 
4501 
4353 

“77 
4486 
5356SE 
51542E 
9155SE 
Z197SE 

4474 
4450 
4426 
4415 
B510SE 
S532SE 

B229SE 
s493sz 
B517SE 
4422 
B218SE 
P500SE 

6196SE 
9227SE 
5499SE 
4376 
5166SE 
4479 
4329 

TAS-11 796 
C a s e l l a  2i9 
C a s e l l a  271 
Andersen A 5 1  
casella 830 
TAS-I1 709 
TAS-D 70- 

Andersen A56 
C a s e l l a  841 
TAS-TI 750 
Andersen A 8 5  
C a s e l l a  146 
C a s e l l a  801 

TAS-I 762 
Andersen A 1 4  
TAS-3 57 

TAS-3 
TAS-D 
C a s e l l a  
TAS-D 
C a s e l l a  
TAS-D 

C a s e l l a  
TAS-I1 
Case l l a  
TAS-Ii 
C a s e l l a  
TAS-I1 

Casella 
TAS-I 
Casella 
?AS-I 
Casella 
?AS-I 

Casella 
TAS-I 
Casella 
?AS-I 
Casella 
TAS-I 

C a s e l l a  
TAS-I 
Case l l a  
TAS-D 
Casella 
TAS-D 
TAS-D 

104 
106 

si3 
225 
86 
242 
760 
187 
730 
816 
731 

115 
522 
305 
555 
295 
520 

147 
5 62 
236 
537 
847 
550 

346 
570 
3‘f9 
7 U  
153 
4 
00 

NA 
Resin 
Resin 
Resin 
Resin 
NA 
NA 

Resin 
Resin 
NA 
Resin 
Resin 
Resin 

NA 
Resin 
NA 

NA 
NA 
Resin 
IJA 
Resin 
NA 

Resin 
NA 
Resin 
NA 
Resin 
NA 

Resin 
NA 
Resin 
NA 
hes in  
NA 

Resin 
NA 
Resin 
NA 
Resin 
NA 

Resin 
NA 
Resin 
NA 
Resin 
NA 
NA 

NA 
NA 
NA 
l tylar 
NA 
NA 
NA 

Mylar 
MA 
NA 
My lar  
NA 
NA 

NA 

NA 
PkJlar  

NA 
NA 
NA 
NA 
IJA 
NA 

NA 
NA 
NA 
NA 
IJA 
liA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
iJA 
NA 
NA 
NA 

M,A?,I-4 
AN-& 
A%-4 
AN-4 
4914 
M,AK-4 
M,AM-4 

AM-& 
AM-4 
M, AF!-4 
a1:-4 
AI&& 
AM-4 

M,AM-4 
AM-4 
M,AM-4 

M,AM-b 
M, AM-4 
AM-4 
M,AN-4 
AM-& 
M,AM-4 

AM-4 
M,AM-4 
AM-4 
M,AM-4 
AM-4 
M,AM-4 

AM-4 
M,AM-4 
AM-4 
M, AN-& 
AM-4 
M,AM-U 

AM-4 
M,AM-4 
AM-& 
M,A?6-4 
AM-4 
M,AI4-4 

AM-4 
PI,AM-4 
AM-4 
N, AIL4 
AM-4 
M, AM-4 
M,A!.1-4 
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TABLE 3.4 CONTINUED 

S t a t i o n  Vacuum Pump Sampler 

002 
006 
006 
010 
014 
018 

020 
022 
026 
030 
034 
034 

0 2  OZ8 
04 6 
048 
050 
054 
058 

0 60 
060 
062 
066 
070 
074 

074 
078 
082 
08 6 
088 
090 

094 
098 
100 
102 
106 
110 

114 
114 
118 

Austen 51 
SC-6 173 
Eg l in  105 
Austen 218 
Austen 53 
SC-6 175 

Eg l in  106 
Austen 220 
Austen 55 
SC-6 17? 

I -  ~~ ~ 

Austen 217 
Eg l in  107 

Austen 52 
SC-6 174 
Austen 2 i 9  
Eg l in  108 
Austen 54 
sc-6 176 
Austen 221 

sc-6 178 
Eg l in  109 
Austen 56 
SC-6 179 
Austen 223 
Austen 58 

Eg l in  110 
SC-6 181 
Austen 225 
Austen 60 
Eg l in  111 
sc-6 183 

Austen 247 
Austen 57 
Eg l in  112 
32-6 180 
Austen 224 
Austen 59 

SC-6 182 
Austen 227 
Austen 226 

Bl49SE 
4339 
20 
B204SE 
B 35SE 
4 2 50 

10 
B184SE 
B235SE 

213 

B142SE 
4317 
B336SE 
117 
B483SE 
4360 
B309SE 

4304 
105 
B519SE 
4484 
B143SE 
B213SE 

1 
4302 
B 4 SE 

184 
4459 

B 2 7 0 s ~  

B193SE 
Bl99SE 
122 
4467 
B321SE 
B340SE 

4485 
B203SE 
B141SE 

Case l l a  834 
TAS-I1 710 ~ ~ ~~ 

Gasella $25 
Andersen A72 
C a s e l l a  273 
TAS-I1 765 

TAS-D 113 
Andersen A 1  
Case l l a  888 
TAS-I1 722 
Andersen A9 
Casella 138 

Casella 860 
TAS-I1 735 
Andersen A63 
TAS-D 77 
Casella 243 
TAS-I1 719 
Andersen ~ 7 6  

TAS-I1 773 
Case l l a  1 W  

TAS-D 83 
TAS-I1 790 
Andersen A83 
Casella 190 
Case l l a  8b6 
TAS-I1 758 

Andersen A71 
Casella 863 
TAS-U 75 
TAS-I1 740 
Andersen A91 
Casella 865 

TAS-I1 744 

Andersen A93 
TAS-D 108 

Resin 
NA 
Resin 
Resin 
Resin 
NA 

NA 
Resin 
Resin 
NA 
Resin 
Resin 

Resin 
NA 
Resin 
NA 
Resin 
NA 
Resin 

NA 
Resin 
Resin 
NA 
Res in  
Resin 

NA 
NA 
Resin 
R e s i n  
Resin 
NA 

Resin 
Resin 
NA 
NA 
Resin 
Resin 

NA 
NA 
Resin 

NA 
NA 
NA 
Mylar 
NA 
NA 

NA 
mlar 
NA 
NA 
mlar 
NA 

NA 
NA 
Mylar 
NA 
NA 
NA 
Mylar 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
Mylar 
NA 
NA 
NA 

Mylar 

Mylar 
NA 
MA 
NA 

NA 

NA 
NA 
Mylar 

mlar 

AM-4 
M,AI:-4 
A!.I-b 
AM-4 
AM-4 
K, AH-4 

M, AN-4 
AM-4 
AM-4 
M, AM-& 
AK-0 
AF-Q 

AN-4 
>?,AM-4 
AM-4 
PI, AM-& 
AM-4 
M,AM-4 
AM-4 

M,AM-& 
AN-4 
AM-4 
M, AM-4 
A b 4  
AM-4 

M, AM-4 
M, AM-4 
AM-4 
AX-4 
AM-4 
M,AN-4 

AM-4 
AN-4 
K,AM-4 
D:, AM-4 
A!G4 
AM-4 

M, AM-& 
M, AM-4 
A M 4  
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TABLE 3.4 CONTINUED 

Arc and Vacuum Pump Sampler 
S t a t i o n  

Type F ie ld  S e r i a l  Type F ie ld  Adhksive Film F i l t e r  
Number Number Number 

SOLUBILITY SAMPLES 

A 012 
A 036 
A 060 
A 084 

B 012 
A loa 

B 036 
B 060 
E OB4 
B 105 
D 012 
D 018 

D 036 
D 054 

D oair 
D 074 
D 074 

H 006 

H 018 
H 030 
H 042 
H 054 
I! 066 
H 075 

H 090 
H 102 
H 114 
I 050 
I 050 
I 050 

L 006 
L 0 1 E  
L 030 
L 042 
L 054 
L 066 

L 07@ 
L cgl: 
L 102 
L 114 

NA NA Water NA Nk 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 

Water 
\.:at e r  
Water 
Water 
Water 
Water 

Water 
Water 

NA NA 

Water 
Water 

131 



TABLE 3.4 CONTINUED 

Abbreviat ions : TAS, t o t a l - a i r  a m p l e r ;  M, Microsorban; MR, Mellan Road; NA, no t  
app l i cab le .  

Arc and Vacuum pump sampseer 
S t a t i o n  

Type F i e l d  S e r i a l  Type F i e l d  Adhesive Film F i l t e r  
Number Number Number 

SAMPLERS LOCATED ON CLEAN SLATE I NETWORK 

D 000 
E 000 
F 000 
0 000 
H 000 
I 000 

J 000 
K 000 
L 000 
M 000 
N 000 
N 006 

N 012 
N 018 
N 024 
N 030 
N 036 
N 042 

N 048 
N 054 
N 060 
N 066 
N 072 
N 078 

N 084 
N 090 
N 096 
0 000 
MR 01 
MR 02 

MR 03 
MR 04 
MR 05 

SC-6 
SC-6 
SC-6 
SC-6 
SC-6 
SC-6 

sC-6 
SC-6 
SC-6 
SC-6 
SC-6 
SC-6 

SC-6 
SC-6 
SC-6 
sc-6 
SC-b 
SC-6 

SC-6 

SC-b 
SC-6 
SC-6 
SC-6 

SC-6 
SC-6 
SC-6 
SC-6 
SC-6 
SC-6 

SC-6 
SC-6 
SC-6 

sc-6 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

4452 
4481 
4298 
4472 
4389 
4427 

4299 
4494 
4296 
4425 
4246 
4358 

4344 
4371 
4493 
4308 
4312 
4373 

4367 
4370 
4432 
4502 
4447 
4461 

4327 
4438 
4506 
4496 
4469 
4392 

4366 
4435 
4466 

TAS-D 
TAS-D 
TAS-D 
TAS-D 
TAS-D 
TAS-D 

TAS-D 
TAS-D 
TAS-D 
TAS-D 
TAS-D 
TAS-D 

TAS-D 
TAS-D 
TAS-D 
TAS-D 
TAS-D 
TAS-D 

TAS-D 
TAS-D 
TAS-D 
TAS-D 
TAS-D 
TAS-D 

TAS-D 
TAS-D 
TAS-D 
TAS-D 
TAS-D 
TAS-D 

TAS-D 
TAS-D 
TAS-D 

93 
110 
67 
63 
8 
12 

17 
50 
26 
6 
103 
54 
42 
58 
44 
116 
65 
53 

71 
68 
115 
45 
78 
80 

89 
60 
107 
51 
117 
43 

4 
36 
111 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

....... - 

M, AM-& 
M,AM-4 
M,AM-4 
M,AM-4 
M,AM-4 
M, AM-4 

M, AM-4 
M,AM-'I 
M, AM-4 
M, AM-& 
M, AM-4 
M, AM-& 

M, AM-4 
M, AM-4 
M, AM-4 
M, AM-4 
M, AM-4 
M,AM-4 

M, AM-& 
M, AM-4 
M, AM-4 
M,AM-4 
M, AM-4 
M, AM-& 

M, AM-4 
M, AM-& 
M, AM-4 
M, AM-4 
M,AM-4 
M,AM-4 

M, AM-4 
M, AM-4 
M,  AM-4 
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DOUBLE TRACKS GZ 

00 
12 

SCALE F E E T  

Figure 3.1 Double Tracks array. 
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\ Figure 3.2 Double Tracks ground zero grid system showing placement 
of air samplers .  



I 

A 36-CASELLA CASCADE IMPACTORS 
0 50-TOTAL AIR SAMPLERS 

2.500' ARC SAME 
INSTRUMENTATION 
AS 7.500' ARC 

0 5 . m  l0.000 

SCALE FEET 

Figure 3 .3  Double Tracks array showing placement of fixed array 
for a ir  samplers .  



TOTAL AIR SAMPLERS-99 

\ A CASELLA MKI[ CASCADE IMPACTORS-90 
0 ANDERSEN IMPACTORS-90 
@ GELMAN TAPE SEOUENTIAL SAMPLER-IO 

\ SAMPLERS SPACED AT 1.5' ON ALL ARCS 

2,50 

SCALE 5 FEET 

Figure 3.4 Double Tracks  a r r ay  showing placement of movable a r r a y  
for air samplers .  



OT cst2 

750' 1800' 

€00' 1500' 

500' l20d 

400' 900- + 300, 600, 

1,500' - 
1 LINES 1 TO 31 VIEWED FROM GZ 31 

Figure 3.5 Instrumentation of the Arc B (2,500 foot) balloon curtain 
for the Double Tracks event. 



B 

LINE A TO 8 
LINE C TO E 
LINE D 
LINE E 
LINES I AND 15 
LINES 17 AN0 31 

LEGEND: 

5/6: 4237' 
1755' 
1735' 

l/8" 234' 
118" 
1/8' 

A -  CATENARY ANCHOR TRUCKS 13750'FROM C) 
B - BALLOON POSITION (1755'AWVE EARTH) 
C -  CENTER ANCHOR TRUCK (WITH 12TON CONCRETE BLOCK) 
D- BRIDLE CABLES (STRANDED STEEL I/B"OIA I 1735'LMGl 
E- BRIDLE CABLES (STRANDED STEEL I/B"OlA,r 234'LONG) 

CAELE DATA 

CODE I OIA. I LENGTH 

I I I I 

NOTES: 
I. ALLVERTlCALMESSEtfXR CABLES (EXCEPT TH0,SLON 

2.HORIZOwAL MFSSEYGER FABLE ARE AT ELEVATIONS OF 
DATA TABLE) ARE 1/16, OIA.. AND ARE SPKED til 50 INTERVALS. 

150', 300,400,500,600. B 750 

Figure 3.6 Perspective view of the Arc B balloon curtain. 



CLEAN SLAT€ I G Z  n 
I 
i 

4,000 16,000 

Figure 3.7 Clean Slate I array. 
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Figure 3.8 Clean Slate I ground zero grid system showlng placement 
of air samplers. 



$-MORE THAN ONE TYPE 
I INSTRUMENT ATONE 

POSITION 

0 8Doo' 
Y 4.000 16.000' 
SCALE FEET 

Figure 3.9 Clean Slate I array showing placement of fixed a r ray  
f o r  air samplers. 
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I A 

10 

13,000 

2,soo' .I 
'N 

7.nl\* S,OOO' Ar 
' \L REPEAT FOR ARCS A ~ B  D H 

TOTAL INSTRUMENTATION 
0 TOTAL AIR SAMPLERS-88 
A CASELLA MKII CASCADE IMPACTORS-80 
A ANDERSEN IMPACTORS-80 

SOLUBILITY SAMPLERS-I5 
0 MOBILE STATIONS-2 

NOTE 
SAMPLERS AT 1.5°SPACING ON ALL ARCS 

0 B O W  - 
4000 000 16000 

SCALE FEE1 

Figure 3.10 Clean Slate I array showing placement of movable array 
for air samplers. 
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, /  4 

CLEAN SLATE 2 G Z  

r-7 

2.000 8,000 
SCALE FEET 

Figure 3.11 Clean Slate II array. 
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Figure 3.12 Clean Slate I1 ground zero grid system showing placement 
of air samplers. 



CLEAN SLATE 2 GL rn 

INSTRUMENTATUN 
12 CASCADE IMPACTORS 
17 TOTAL AIR SAMPLERS 7.r 

N i: 

:-NUMBER INSTRUMENTS 
AT ONE POSITION 
MORE THAN ONETYPE 
INSTRUMENT AT ONE 

Figure 3.13 Clean Slate I1 a r ray  showing placement of fixed a r r a y  
f o r  air samplers .  
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LEGEND: 

A CCLSELLA MKII IMPACTORS-60 
A ANDERSEN IMPACTORS-60 
8- SEQUENTIAL SAMPLERS-IO 
0-MOBILE STATIONS-2 
I WATER SOLUBILITY SAMPLERS-20 

CLEAN SLATE2 ti! 0' TOTAL AIR SAMPLER-66 

REPEAT FOR ARCS B,D,B F 

ADDITIONAL INSTRUMENTATION 
FOR ARCS H B L  

0 4,000 

2,000 8 ,000 
SCALE FEET 

Figure 3.14 Clean Slate II array showing placement of movable array 
for air samplers. 
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On 700-foot balloons: On 750-foot balloons: Casella 
Alternating Sticky Cylinders 
and Discs  at 50-foot intervals  
s tar t ing from top with Sticky 
Cylinder. intervals .  

Impactors at 700 feet and 
350 feet 
Sticky Cylinders at 50-foot 

Figure 3.15 Instrumentation and placement of ground zero  balloon a r r ay ,  
Clean Slate II. 
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BUNKER C S - 2 - 3  I 

N- 

\/POSITION 3 

60'TOWER IA)  30'TOWER (B1 

NOTE: 
2 CASELLA IMPACTORS AND GELMAN PUMPS 
ON EACH TOWER 

Figure 3.16 Instrumentation and location of ground zero tower array 
for  Clean Slate I1 and I11 
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0 4,000 

2,000 8,000 
SCALE FEET 

Figure 3.17 Clem Slate 111 array. 
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I 

Figure 3.18 Clean Slate I l l  ground zero grid system showing placement 
of air samplers. 
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I\; 
CLEAN SLATE 3 02  

I I 

i 

070 060 OS0 
TOTAL INSTRUMENTATION 
A 

TOTAL AIR SAMPLERS 56 

CASELLA MKII CASCADE IMWCTORS 47 
A CLUSTERS  OF^ CASELLA IMMCTORS 27 

NOTE ~ 

FOR ADDITIONAL INSFWMENTATION, SEE 0 4,000 
GROUND ZERO FIXED ARRAY 2,000 8,000 

SCALE FEET 

Figure 3.19 Clean Slate 111 array showing placement of fixed array 
for air samplers. 
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4 
CLEAN SLATE 3 GZ 

1 

0 4,000 

2,000 e ,wo 
SCALE FEET 

Figure 3 . 2 0  Clean Slate 111 a r r a y  showing placement of movable a r r a y  
for air samplers .  
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c 
vl 
w 

NOTES' 
I TOTAL AIR SAMPLERS AT ALL SHOWN STATIONS 

SCALE NONE 

Figure 3.21 Instrumentation of the Clean Slate I 
Array for Clean Slate 111. 



f N 

300' 

I 

0 IW ZOO 

SCALE FEET 
YJ 450 Loo 

+ 

BALLOON #2 

I I 

..- . 
POSITIONS 148 15 LOCATED 
IO'ABOVE GRGiJND 

SC - STICKY CYLINDER 

SP- STICKY PLATE 

Figure 3.22 Instrumentation and placement of ground zero balloon 
array, Clean Slate III. 
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CHAPTER 4 
RESULTS 

Alpha counts  of a c t i v i t y  c o l l e c t e d  by Cascade 

impactors pos i t i oned  on both  the  h o r l z o n t e l  and v e r t i c a l  

a i r -sampling a r r a y s  - dur ing  a l l  f o u r  of Operation R o l l e r  

S o a s t e r  even t s  a r e  presented  i n  Tables 4 .1  through 4 .4 .  

Tnc s e l e c t i o n  of p a r t i c u l a r  a i r  samplers f o r  f i e l d  count- 

i ng  was based on a lpha  surveys of ground contamination 

a c r o s s  t h e  network a r c s  immediately f3llokving each event  

and on g r o s s  a lpha  surveys of samples a s  they  were pro- 

cessed through the  count lng f a c i l i t i e s  of Progect  5.la. 

The c a l c u l a t i o n s  of t o t a l  and r e s p l r s b l e  dose da ta  

prcsEnted i n  t h e s e  t a b l e s  were made by mul t ip ly ing  the 

cumulative d i s /mln  data  f o r  impactar  s t a g e s  by tne  con- 

version f a c t o r  7.2973 x Although t h e s e  data a r e  

extremely pre l iminary ,  t hey  se rve  the  very e s s e n t i a l  

func t ion  of i d e n t i f y i n g  samples f o r  chemical ana lyses  

and s n  i n t e r e s t i n g  pre l iminary  look  a t  t h e  q u a l i t y  of 

t he  r e s u l t s  which could be expected from t h e  thorough 

a n a l y s i s  of the samples co l l ec t ed .  
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CHAPTER 4 

RESULTS 

Alpha counts  of a c t i v i t y  c o l l e c t e d  by Cascade 

impactors  pos i t i oned  on both the  h o r i z o n t c l  and v e r t i c a l  

a i r - sampl ing  a r r a y s  du r ing  a l l  f o u r  of Operation R o l l e r  

Coas te r  even t s  a r e  presented  in Tables  4 . 1  through 4 . 4 .  

Tne s e l e c t i o n  of p a r t i c u l a r  a i r  samplers f o r  f i e l d  count- 

i ng  w3s based on a lpha  surveys of ground contamination 

a c r o s s  t h e  network a r c s  immediately f 3 l l o a i n g  each event  

and on gross a l p h a  surveys of samples a s  they  were pro-  

cessed through the ccunt.i.ng f a c i l i t i e s  of Proj’ect 5 . l a .  

The c a l c u l a t i o n s  of t o t a l  and r e s p i r s b l e  dose d a t a  

presented  i n  these  t a b l e s  were made by mul t ip ly ing  the  

cumulative d i s /min  data f o r  i m p a c t w  s t a g e s  by t h e  con- 

vers ior .  f a c t o r  7.2973 x Although these  d a t a  a r e  

extremely pre l iminary ,  t hey  se rve  t h e  very e s s e n t i a l  

f u n c t i o n  o f  i d e n t i f y i n g  samples f o r  chemical ana lyses  

and m i n t e r e s t i n g  p r e l i n i n a r y  look  a t  t h e  q u a l i t y  of 

t h e  r e s u l t s  which could be expected from t h e  thorough 

a n a l y s i s  o f  t h e  samples c o l l e c t e d .  
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TABLE 4.1 IMPACTOR COUNTING DATA, DOUBLE TRACKS 

For Casellas, respirable dose based on Stages 2 ,3 ,4 ,  and 5; all others based on Stages 3, 
4 , 5 , 6 ,  and 7. Abbreviations used as follows: AND, Andersen; CAS, Casella; A, swipe of 
Andersen Stage No. 1 inlet; M, Stage missing; NA, not applicable. 

S t a t i o n  Sam- Tracer- Impactor Stage Pu Dose 
p l e r  l a b  Calculated 

Xuun'oer 

A 1 2 3 4 5 6 7 Tota l  Respi rab le  
~ ~ 

GROUND ZERO dis/min, a lpha  

BE 04 AND 2540 4 o o o o NA o o 0.029 0 
BC 06 AND 2542 8 0 5 0 5 NA 0 0 0.13 0.037 
B C  08 AND 2544 8 0 0 0 0 NA 0 13 0.15 0.095 
BC 10 AND 2546 0 0 4 4 0 NA 0 8 0.12 0.088 
BC 12 AND 2548 12 j 5 0 0 NA 5 4 0.23 0r066 
m-0: CAS 2493 NA 0 0 0 0 O N A N A O  0 

RI-01 CAS 2491 0 0 4 0 0 NA NA NA 0.029 0.029 ~~ ~- ~ ~ 

E1 03 CAS 2489 NA 0 0 0 4 0 NA NA 0.029 0.029 
B I  13 CAS 2497 NA 0 0 0 0 O N A N A O  0 
a1 16 CAS 2499 NA 0 0 0 M O N A N A O  0 
B I  18 CAS 2501 NA 11 15 11 7 4 NA NA 0.35 0.16 
ZM 04 CAS 2503 NA 0 0 0 4 0 NA NA 0.029 0.029 

RM 06 CAS 2505 N A  0 0 0 0 4 NA NA 0,029 0.02'9 ~~~ ~~ 

ar.1 08 CAS 2 j o j  NA 11 8 11 19 104 NA NA 1.1 0198- 
BI4 10 CAS 2535 NA 19 0 0 0 0 N A  NA 0.14 0 
BM 12 CAS 2537 NA C 0 4 0 13 NA NA 0.12 0.12 

ARC 

006 
018 
030 
04 2 
054 

I 

066 

A - 

CAS 
CAS 
CAS 

2516 
2518 
2520 
2522 
2524 
2526 

N A O O O  
N A O 4 O  
N A O O O  
N A 4 4 4  
N A O O O  
NA 1490 2520 3344 

0 4  
0 4  
0 0  
4 4  
0 4  

406 1015 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

0.029 
0.058 
0 
0.15 
0.029 

64 

0 
0.088 
0.029 

35 
CAS 2528 NA 1420 1420 770 188 410 N A  NA 31 10 

090 CAS 2530 NA 12 4 0 0 13 NA NA 0.21 0.095 
078 

102 NA 0 0 0 0 O N A N A  0 0 
1 1 4  CAS CAS 2532 2533 NA 0 0 0 0 0 NA NA 0 0 

ARC B 

CAS 2095 NA 4 4 0 0 34 NA NA 0.31 0.25 

CAS 2401 
CAS 2415 NA 43 59 0 0 0 NA NA 0.74 

AND 2403 NA 0 0 0 O N A  0 0 0  0 

AND 2096 39 95 269 752 359 NA 225 210 14 

038 

0 j 4  NA 0 4 0 4 8 NA NA 0.12 0.088 
056 0 

11 
CAS 2405 NA 67 549 12 5 NA NA 4.7 0.18 

058 
@62 

064 
068 
070 
074 
076 
080 

086 

AND 2413 
CAS 2402 
AND 2426 
CAS 2408 
AND 2092 
CAS 2416 

CAS 2098 

25 101 258 400 317 NA 138 34 9.3 6.5 
NA 6480 103CO 4320 1380 1540 NA NA 170 53 

482 910 2510 6200 4270 NA 2300 1150 130 100 
NA 3920 3520 2140 695 1170 NA NA 84 29 

0 0 0 0 0 NA 5 0 0.037 0.037 
NA 0 4 0 4 8 NA NA 0.12 0.088 

NA 4 0 4 0 0 NA NA 0.058 0.029 
.~. 
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TABLE 4.1 CONTINUED 

S t a t i o n  Sam- Tracer  Impactor Stage Pu Dose 
p l e r  l a b  Calculated 

Number 

A 1 2 3 4 5 6 7 To ta l  Respi rab le  

dis/min, a lpha  1st BALLOON ARRAY, 
ARC B 
LZ,P5 C A S  2435 NA 19 0 0 0 8 N A  N A  0.2 0.058 
L2,P13 C A S  2436 NA 774 287 106 16 39 N A  NA 8.9 1 . 2  

L3,Pl  C A S  2459 NA 7 7 7 4 0 NA NA 0.18 0.08 
L3,P9 C A S  2464 NA 8900 1c600 4350 1410 1630 NA NA 200 54 

L2,P21 C A S  2437 NA 4050 4760 1510 802 905 NA NA 88 23 

L3,P17 C A S  2461 NA 51900 4150 194 0 354 NA NA 410 4.0 

L5 ,P l  C A S  2905 N A  o 4 o o o NA NA 0.029 o 

&,P5 C A S  2102 N A  0 0 0 0 O N A N A  0 0 
& , P l 3  C A S  2110 NA 63500 6180 5140 1350 1380 NA N A  570 57 
L6,PZl C A S  2150 NA 16900 1750 2510 M 569 NA NA 160 22 

U,P5 C A S  2981 NA o o 4 o 13 NA NA 0.12 0.12 
Ls ,P l3  C A S  2111 NA 66100 4010 1680 824 452 NA NA 530 22 
~ 8 , p z i  CAS 2151 NA 9920 874 2050 290 466 NA NA gg 20 

L5,P9 C A S  2906 NA 126000 7310 4620 2070 2120 NA NA 1000 64 
Zg,Pl7 C A S  2907 NA l 3 l O O O l 9 5 O O  5890 1510 2500 NA NA 1200 72 

L 9 , P l  C A S  2909 NA 4 0 0 0 8 NA NA 0.088 0.058 
Lg,P9 C A S  2910 N A  4 7 7 37 0 NA NA 0.4 0.32 
L9,P17 C A S  2911 NA 10200 3500 1330 345 485 NA NA 120 16 

2913 
2915 
2916 
2103 
2112 
2152 

N A  
NA 
N A  
NA 
NA 

4 4 0 0  13  
13  

146 
0 
ll 

NA 
NA 

NA 0.15 
N A  0.095 
NA 49 
NA 0 
NA 0.058 
NA 200 

0.095 
0.095 
4.9 
0 
0.058 

22 

0 
0 

23 
0 
0.029 
0.029 

0.029 
0 

0 0 0 0  
5100 1000 380 143 

0 0 0 0  
0 0 4 0  

23500 950 2080 323 

NA 
NA 
NA 
NA 589 NA 

NA L14,P5 C A S  
L14,P13 C A S  
L 1 4 , P Z l  C A S  
L 1 5 , P l  C A S  

L15,P17 C A S  
~ 1 5 , ~ 9  CAS 

2104 
2113 
2153 
2918 
2877 
2878 

0 0 0  
0 0 0  

25400 1860 1920 
4 0 0  
4 0 4  
0 8 0  

0 
0 

315 
0 
0 
0 

0 
0 

N A  
NA 

NA 0 
NA 0 

911 
0 
0 
4 

NA 
NA 
NA 
NA 

NA 220 
NA 0.029 
N A  0.058 
NA 0.088 NA 

~ 1 7 , p i  CAS 
L17,P8 C A S  
L17,P16 C A S  
L18,P5 C A S  
~ 1 8 , P 1 3  C A S  
~ 1 8 , ~ 2 1  C A S  

L20,P5 C A S  
L2O.Pl7 C A S  

2880 
2881 

2105 
2114 
2154 

2882 

G O  
0 0  
0 0  
0 4  
0 4  

7030 1690 

0 
0 
0 
0 
0 

361 

0 
0 
0 
0 
0 

289 

4 NA 
N A  
NA 
NA 
NA 
NA 

NA 
N A  
N A  
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
N A  

NA 
NA 
NA 
NA 
NA 
NA 

NA 

0.029 
0 
0 
0.029 
0.029 

69 

I 
0 
0 
0 
0 

96 

0 
0 
0 
5.4 

NA 
N A  

2106 
2115 
2155 
2137 

2139 
2138 

NA 
N A  
N A  

0 
0 

1270 
0 

0 0  
4 0  

0 
0 0  

336 282 

0 8  
0 0  

30 116 
0 0  
0 0  

0.058 
0.029 

0.029 
0.029 
0.23 

15 

0.058 
0 NA 

N A  
NA 
NA 
NA 

3.2 
0.029 
0 
0 .1  

L 2 o ; P S  CAS 
L21,Pl C A S  
L21,P9 C A S  
L21,P17 C A S  

NA 
NA 
NA 

N A  
N A  
NA 

4 
11 7 7  7 0  

2142 
214 3 
2144 
2107 
2116 
2156 
2108 

0 
0 

0 
8 

0 
0 

0 
0 
0 
0 

0 
0.12 
0.029 
0 
0 
0 
0.029 

0 
0.058 
0.029 
0 
0 
0 
0 

0 0 
0 0 

0 
0 
0 

0 
0 
0 
0 

0 
0 
4 

0 N A  
NA 
NA 

0 
0 
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TABLE 4.1 CONTINUED 

Sta t ion  Sam- Tracer- Impactor Stage Pu Dose 
p l e r  lab  Calculated 

Number 

A 1 2 3 4 5 6 7 Total  Respirable 

dis/min, alpha & &  
L26,P1? CAS 
~ 2 6 , P 2 1  CAS 

L27,? CAS 
L27. CAS 

~ 2 7 ,  CAS 

2117 
2157 
2148 
2146 
2147 
2982 

0 
0 
0 
0 

n 0 
0 
0 
0 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

0 
0 

0 
0 
0 
0.022 
0.858 
0.029 

0 
8 

0 
0 

NA 
NA L29;Pl CAS 4 0  

L29,Pg CAS 2983 NA 0 0 0 0 O N A N A  0 0 
L29,P17 CAS 2984 NA 0 0 0 0 O N A N A  0 0 
L30,P5 CAS 2109 NA 4 0 0 0 5 NA NA 0.066 0.037 
L30,P13 CAS 2118 NA 5 0 0 0 0 NAS NA 0.037 0 
L3O,P21 CAS 2158 NA 4 0 C 0 0 NA NA 0.029 0 

NA 

ARC D - 
032 CAS 2926 NA 0 0 8 4 4 NA NA 0.12 0.12 
024 AND 2871 4 5 9 5 9 NA 5 9 0.34 0.2 

050 CAS 2863 NA 146 4 0 0 0 NA NA 1.1 0 

04 0 AND 2865 0 0 0 0 0 NA 0 8 0.058 0.058 
044 CAS 2867 NA 60 0 4 4 0 NA NA 0.5 0.058 
046 AND 2868 8 0 0 4 0 NA 28 0 0.29 0.23 

052 
056 
058 
060 
062 
064 

97 634 
NA 996 
1 2  0 
NA 153 
NA 1160 
47 103 

20 29 0 
153 12 4 

0 0 0  
19 8 0 

NA 0 
9 NA 

NA 0 
a NA 

3 
NA 

5.7 
8.6 

0.23 
0.18 
0.022 
0.12 
3.9 

13 

3 
NA 
NA 

110 

0.11 
1.4 

13  
17 AND 

068 CAS 2922 NA 2870 1640 1320 490 543 NA NA 50 17 
070 CAS 2922 214 363 188 1940 1890 NA 735 620 43 38 
074 CAS 2848 NA 15 15 8 8 12 NA NA 0.42 0.2 
076 AND 2854 0 13 17 0 9 NA 17 3 0.43 0.21 
080 CAS 2850 NA 75 0 8 0 NA NA 0.64 0.058 
034 CAS 2919 NA 0 0 0 0 NA NA 0.029 0 

ARC E - 
056 CAS 9653 NA 684 122 49 19 17 NA NA 6 . 5  0.62 
056 CAS 9687 NA 566 46 17 18 NA NA 4.9 0.49 
058 CAS 9689 NA 1030 17 ‘3 0 0 NA NA 7.7 0.029 

MOBILE STATION NO. 1, 
aRcp 
Pos 1 CAS 2159 NA 61 7 274 0 8 NA NA 2.6 2.1 
Pos 2 CAS 2160 NA 588 21 0 0 0 NA NA 4.4 0 
Pos 3 CAS 2161 NA 50 7 7 11 13 NA NA 0.64 0.23 
Pos 4 CAS 2162 NA 0 15 29 26 13 NA NA 0.61 0.50 
P o s  5 CAS 2165 NA 862 o i o 17  NA NA 6.4 0.13 ~ ~- 
Pos 6 CAS 2166 NA 4 0 6 0 6 NA NA 0.029 0 

Pos 7 CAS 2167 NA 239 15 15 4 0 NA NA 2.0 0.14 
PQS 8 AND 2168 66 212 171 208 111 NA 60 13  6.1 2.9 
POS g AND 2170 17 50 159 173 82 NA 23 3 3.8 2.1 
Pos 10 AND 2174 19 825 145 219 84 NA 52 13  10 2.8 .. 
Pos  11 CAS 2175 Ki 0 5 0 0 O N A N n  0 0 
Pos 1 2  CAS 2176 NA 663 15 38 100 2 NA NA 6.0 1.0 
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TABLE 4.1 CONTINUED 

S ta t ion  Sam- Tracer- Impactor Stage Pu Dose 
p l e r  l a b  Calculated 

Number 

A 1 2 3 4 5 6 7 Total Respirable 

ARC F 

CAS 
AND 

032 

CAS 
034 

AND 
038 
04 0 
04 4 CAS 
04 6 AND 

050 CAS 
052 AND 
054 CAS 
056 CAS 

AND 
CAS 

064 AND 
068 CAS 

AND 
CAS 

070 
074 

AND 
CAS 

076 
080 
086 CAS 

ARC H 
C A S  
CAS 

032 
034 
034 AND 

CAS 
AND 

038 
04 0 
044 CAS 

046 AND 
CAS 
AND 052 

056 CAS 
058 AND 
060 CAS 

062 CAS 
064 AND 
068 CAS 
070 AND 
074 CAS 
076 AND 

- 

058 
062 

- 

050 

2758 
2778 
2763 

2771 

2769 
2781 
2761 
2780 
2767 
2773 
2759 
2762 

2764 
2747 
2756 
2755 
2751 

;g: 

2737 
2708 
2721 
2730 
2718 
2734 

2714 
2720 
2711 
2727 
2707 
2723 

2717 
2728 
2724 
2725 
2713 
2732 

dis/min, alpha & 
NA 0 0 4 0 0 NA NA 0.029 
12 0 0 0 0 NA 0 4 0.12 
NA 0 0 0 0 4 NA NA 0.029 

0 0 6 3 0 NA 0 2 0.08 
NA 31 0 4 4 4 NA NA 0.31 
54 430 37 0 0 NA 0 2 3.8 

NA 74 0 134 60 5 NA NA 2.0 
23 9 9 51 1 4  NA 0 10 0.85 
NA 150 108 27 12 21 NA NA 2 .3  
NA 234 43 17 13 5 NA NA 2 .3  
24 26 44 Ill4 22 NA 4 8 1.3 

' N A  1410 135 212 61  95 NA NA 14  
478 621 851 2900 1690 NA 451 500 55 

NA 1580 1570 637 226 395 NA NA 32 

31 115 203 244 65 NA 65 74 5.8 
NA 2 8 0 0 4 NA NA 0.1 

NA 8 0 8 0 4 NA NA 0.15 
NA 0 0 0 0 M N A N A O  

0 5 0 0 0 NA 0 4 0.066 

NA 0 0 0 4 5 NA NA 0.066 
NA 0 5 0 0 4 NA NA 0.066 

NA 4 0 0 0 0 NA NA 0.029 
25 o o o o NA o 2 0.2 

4 1410 0 0 0 NA 0 0 10 
NA 4 0 0 0 0 NA NA 0.029 

239 736 4 13  0 NA 0 2 7 .3  
NA 84 22 57 4 5 NA NA 1 .3  
35 766 151 80 21 NA 18 12 7.9 
NA 893 95 82 9 24 NA NA 8 .1  

210 837 423 202 78 NA 32 34 13 
NA 1358 547 214 68 89 NA NA 17 

NA 2820 2530 684 174 159 NA NA 46 
243 713 1270 1700 1180 N A  469 263 4 2  

N A  435 1280 506 137 273 NA NA 19 
54 147 216 759 414 NA 198 106 1 4  . _ _  
6 A  -66 246 78 22 56 N A  NA 3.4 

0 0 0 0 0 NA 0 4 0.029 

BIOLOGICAL ARRAY, ARC I 

CAS 9655 NA 1230 125 61 49 38 NA N A  11 
NA 42  175 4 €  33 45 NA NA 2 .5  
NA 1190 532 349 130 190 N A  NA 17 

057 CAS 9693 

NA 0 0 0 0 0 NA NA 0.066 
CAS 9675 

059 06 1 CAS 9676 NA 3250 743 679 147 259 NA NA 37 
059 CAS 9628 

& 
0.029 
0.029 
0.029 
0.037 
0.088 
0.015 

1.5 
0.55 
0.44 
0.26 
0.57 
2.7 

9.2 

3.3 
0.029 
0.029 
0.088 
0 

40 

0.066 
0.029 
0.015 
0 
0 
0 

0.11 
0.48 
0.96 
0.84 
2.5 
2.7 

7.4 

6.7 

1.1 
0.029 

26 

11 

1.1 
0.51 
4.9 
0.066 
7.9 
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TABLE 4.1 CONTINUED 

Sta t ion  S a m -  Tracer- Impactor Stage Pu Dose 
p l e r  l a b  Calculated . 

Number A 1 2 3 4 5 6 7 Total  Respirable 
-3 BRITISH BALLOON dls/mln,  alpha 

U,P6 CAS 2476 NA 65 0 0 4 8 NA NA 0.56 0.088 
U,P13 CAS 2477 NA 2610 562 M 360 226 NA NA 27 4 . 3  
U ,P6  CAS 2481 NA 0 0 0 0 O N A N A O  0 
U . P l ?  CAS 2482 NA 448 224 152 30 108 NA NA 7.0 2.1 - 
L8;P6- CAS 2485 N A O O O O  NA NA 0.037 0.037 
L8,Pl3 CAS 2486 NA 0 4 2 4 ? NA NA 0.1 0.073 
ARC J 

CAS 2818 NA 4 0 0 0 13  NA NA 0.12 0.095 

NA 0 0 0 4 5 NA NA 0.066 0.066 
NA 182 642 100 265 328 NA NA 11 5 . 1  

034 038 CAS 2814 
044 CAS 2807 
046 AND 2809 1650 401  0 0 0 NA M 13  15 0.095 

- 
03’ AND 2819 8 0 0 0 0 NA 0 4 0.88 0.029 

050 CAS 2811 NA 2009 17 4 4 4 NA NA 15 0.088 

AND 2816 43 423 9 0 0 NA 0 0 3.5 0 
NA 998 22 39 13 1 4  NA NA 7.9 0.48 

052 
CAS 2800 
CAS 2801 NA 329 23 61 11 34 NA NA 3.3 0.77 

054 

AND 2812 175 l l b o  888 648 272 NA 177 132 25 9.0 
056 

CAS 2804 NA 2160 921 1180 247 418 NA NA 36 13 
058 
062 
064 AND 2805 257 298 868 1540 912 NA 329 365 33 23 

068 CAS 2797 
074 CAS 2790 
MOBILE STATION NO. 2, 
ARC K,  STATION 050 

POS 1 CAS 2181 NA 350 0 18 15 4 NA NA 2.8 0.27 

POS 4 CAS 2135 NA 395 0 0 4 2 NA NA 2.9 0 .44  

NA 39 39 59 20 30 NA NA 1 . 4  0.80 
NA 73 9 13 4 0 NA NA 0.72 0.12 

Pos 2 CAS 2163 NA 0 0 0  0 O N A N A  0 0 
P o s  3 CAS 2133 NA 203 o o o o NA NA 1 . 5  0 

Pos 5 CAS 2177 NA 0 0 0  0 O N A N A  0 0 
Pos  6 CAS 2179 NA 0 0 0 0 NA NA NA 0 0 

POS 7 
Pos 8 
POS 9 
POS 10 

NA 
4 
4 
0 
NA 
NA 

0 0 4 
0 

0 0 
NA 

NA 
0 

NA 
8 

0.029 
0 .2  
0.71 
0.67 
3.6 
0 

0.029 

0.029 
0.41 
0.029 
0 

0.058 15 
89 
27 

491 
0 

0 
0 

18 
0 
0 

0 
22 

4 
0 

NA 
NA 
0 
0 

0 
13 
NA 
NA 

4 
3 

NA 
NA 

POS 11 
POS 1 2  
ARC L 

CAS 
CAS 

072 CAS 
AND 
CAS 

2037 

2022 
2027 

NA 
8 

NA 
8 
NA 
8 

0 0  
0 0  
0 4  
0 0  

187 226 
573 0 

II II 0 
NA 

4 
NA 
0 

NA 
0 

NA 
0 

NA 
0 

NA 
0 
NA 
9 
NA 
NA 

NA 
3 

NA 
13 
NA 

0.058 
0.08 
0.058 
0.15 
3.0 
4 . 2  

0.058 
0.022 
0.029 
0.095 
0 
0 

0 

0 
0 
0 

0 
0 

~~~~ 

AND 
CAS 
AND 

2023 

2061 
2056 

0 
0 
0 

0 
0 NA 0 

CAS 2009 
2064 

NA 23 
4 401 

NA 0 
173 616 
NA 322 
NA 1506 

0 
0 
4 

31 
30 
76 

0 
0 
4 

22 

0 
NA 
0 

NA 

NA 
3 

NA 
0 

NA 
NA 

0.17 
3.0 
0.12 
6 .6  
3.3 

13 

0 
0 0.022 

0.095 
0.61 
0.76 
1 . 2  

9 
38 

34 
37 

064 AND 2031 109 291 296 351 80 NA 65 63 9.2 4 . 1  

AND 2058 NA 105 59 108 50 NA 25 22 2.7 1 .5  
080 CAS 2025 NA 9 0 9 4 5 NA NA 0.2 0.13 

068 CAS 2063 NA 560 191 78 26 57 NA NA 6.7 1 . 2  
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TABLE 4.1 CONTINUED 

S ta t ion  Sam- Tracer- Impactor Stage Pu Dose 
p l e r  l a b  Calculated 

Number 

A 1 2 3 4 5 6 ' 7 Tota l  Respirable 

ARC N 

026 C A S  
032 CAS 

AND 
CAS 

034 

AND 
038 
040 
044 CAS 

046 AND 
050 CAS 

AND 
05' CAS 

CAS 
AND 

062 CAS 
064 AND 
068 CAS 
070 AND 
074 CAS 
080 CAS 

ARC P 

054 
056 
058 

- 
006 
032 
034 
034 
038 
04 0 

044 
046 
050 
05? 
@5b 
058 

060 
062 
0611 
068 
070 
07'1 

076 
080 
082 
086 
088 
088 

CAS 
CAS 
AND 
CAS 
CAS 
AND 

CAS 
AND 
CAS 
AND 
CAS 
AND 

CAS 
CAS 
AlJD 
CAS 
AND 
CAS 

AND 
CAS 
AND 
CAS 
AND 
CAS 

2825 
2884 

2891 
2892 

2889 
2898 
2885 
3976 
2894 
2842 

284 1 
2828 
2837 
2831 
2830 
2827 

2899 

2887 

2008 

2080 

2079 
2077 

2089 
2090 

2082 

2018 

2086 
2087 
2054 
2084 

2053 
2020 
204 1 
2043 
2017 
2047 

2044 
20 j o  
2048 
2015 
2051 
2091 

NA 
NA 
8 

NA 

NA 
16 

0 
0 

88 
9 
0 

397 

d i s h i n ,  alpha 

0 
0 

18 
0 
0 
0 

0 
0 

18 
0 
0 
0 

0 
13 
NA 
0 

NA 
4 

NA 
NA 

NA 
0 

NA 

23 

NA 
NA 

3 
NA 

5 
NA 

0 
0.095 
1.2 
0.066 
0.15 
3.0 

25 0 0 0 0 NA 0 0 0.18 
NA 1070 17 o o o NA NA 7.9 

4 4 1  14  23 32 NA 32 13 1 . 2  
NA 1370 38 11 0 4 NA NA 10 
NA 341 9 9 4 2 NA NA 2.7 
0 21 65 8 3  36 NA 18 17 1.8 

NA 
23 
NA 
1.2 
NA 
NA 

341 121 
20 142 

402 330 
20 89 
1 2  23 
31 54 

69 
246 
79 

281 
23 

0 

17 
133 

32 
94 
1 2  
8 

70 
NA 
63 
NA 
13 

4 

NA 
0 

NA 
84 
NA 
NA 

NA 
46 
NA 
25 
NA 
NA 

4 .5  
4 .5  
6.6 
4 .4  
0.61 
0.71 

NA 4 7 15 4 7 NA NA 0.27 
NA 0 0 4 4 54 NA NA 0.45 
16 0 9 0 0 NA 5 NP 0.22 
NA 4 6 0 37 NA NA 0.33 
NA 4 16 12 0 26 NA NA 0 .42  
23 117 63 36 14 NA 68 5 2.4 

NA 552 17 4 4 77 NA NA 4.8 
70 152 4 1  143 28 NA 18 10 3.4 
NA 1120 22 13 0 57 NA NA 8.8 
27 1240 97 97 28 NA 14 23 11 
NA 74 i 2  67 8 98 NA NA 1.9 
4 3  124 97 83 18 NA 0 31 2.9 

NA 504 8 30 4 25 NA NA 4 . 2  
NA 350 16 12 4 9 NA NA 2.9 
93 657 127 103 44 NA 15 21 7.7 
NA 1 2 1  82 12 4 31 NA NA 1.8 
23 84 145 28 0 NA 0 4 2 . 1  
NA 4 0 0 0 8 NA NA 0.088 

27 239 4 2  14  9 NA 0 17 2.5 
NA 11 4 4 0 4 NA NA 0.17 
8 170 0 60 0 NA 0 17 1.9 

NA 33 1 2  0 4 1 4  NA NA 0.46 
0 0 208 0 0 NA 0 13 1.6 

NA 0 4 4 0 0 NA NA 0.058 

6 
0 
0.095 
0.45 
0 
0.037 
0.029 

0 
0 
0.73 
0.11 
0.11 
1.1 

1.1 
3.1 
1 .3  
3.5 
0.35 
0.088 

0.19 
0.45 
0.037 
0.30 
0.28 
0.9 

0.62 
1.5 
0.51 
1 .2  
1 .3  
0.96 

0.43 
0.18 
1.3 
0.34 
0.23 
0.058 

0.058 
0.29 

0.56 
0.13 
0.095 
0.029 
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TABLE 4.1 CONTINUED 

Sta t ion  Sam- Tracer- Impactor Stage Pu Dose 
p l e r  l a b  Calculated 

Number 

A 1 2 3 4 5 6 7 Total  Respirable 
~ 

ARC R 

026 CAS 
CAS 

056 054 CAS 
058 AND 
062 CAS 
064 AND 

- 

068 CAS 
070 AND 
074 CAS 

AND 
076 080 CAS 
082 AND 

086 CAS 
088 AND 
092 CAS 
094 AND 

CAS 
AND 100 

098 

104 CAS 
106 AND 
106 CAS 
110 CAS 
112 AND 

dls/mln, alpha 

NA 
66 
NA 
89 
NA 
23 

NA 186 47 
NA 734 89 
NA 500 291 
97 47 93 
NA 210 107 
58 240 447 

280 186 103 
143 217 258 
339 227 96 
249 103 212 
56 117 73 

105 268 404 

56 
89 

723 
52 

116 
355 

5 
19 
31 
28 
13  

198 

14 
74 
19 

150 
13 

105 

17 
4 2  
34 
NA 
28 
NA 

45 
NA 
17 
NA 
19 
NA 

NA 
NA 
NA 
1 3  
NA 
83 

NA 
32 
NA 
33 
NA 
57 

NA 
NA 
NA 
23 
NA 
90 

NA 
92 
NA 
97 
NA 
43 

2 .3  
7.1 

2.6 
3.5 

4.6 
6.4 
5.1  
6.8 
2 .0  
7 .3  

1 2  

11 

0.57 
1.1 
5 .8  
0.85 
1.1 
5.3 

1 . 2  
3.3 
0.96 
3.6 
0.77 
4 . 4  

2964 NA 72 110 49 i g  38 NA NA 2.1 0.77 
2937 

NA 136 125 38 23 2 1  NA NA 2.5 0.6 

2957 2958 NA 34 64 38 11 25 NA NA 1 . 3  0.54 

1 2  29 7 11 38 NA 75 25 1 . 4  1.1 

2944 8 13 83 71 32 NA 10 33 1 . 8  1.1 

2953 8 129 194 157 83 NA 18 4 1  4.6 2.2 

0.095 
2950 4 1 4  14  23 9 NA 5 NA 0.50 0.27 
2955 2968 NA o a 9 o 4 NA NA 0.16 0.095 

NA 0 h 0 9 0 NA NA 0.095 0.066 
2936 2948 8 0 0 0 0 NA 4 0 0.088 0.029 

NA 26 77 g 4 o NA NA 0.85 

162 



TABLE 4.2 IMPACTOR COUNTING DATA, CLEAN SLATE I 

For Casellas, respirable dose based on Stages 2,3,4,  and 5;  all others based on Stages 3, 
4,5,6, and 7. Abbreviations used as  follows: AND, Andersen; CAS, Casella; A, swipe of 
Andersen Stage No. 1 inlet; M, stage missing; NA, not applicable. 

S t a t ion  Sam- Tracer-  Impactor Stage PU Dosf 
o l e r  l a b  Calculated 

Number 

A 1 2 3 4 5 6 7 T o t a l  Respirable 
GROUND ZERO dis/min, alpha 
B I  33 
B I  01 

B I  13 
B I  16 
B I  18 

BI 03 

CAS 
:AS 

NA 
NA 
N A  

4 
0 
4 

6 
h 

& 17 
25 
13 
17 

0 

NA 
N A  
N A  
NA 
N A  
NA 

0.28 
0.3 
0.24 
0.3 
0.058 
0.21 

0.18 
0.27 
0.15 
0.21 
0.058 
0.15 

4 
4 8 

4 
4 N A  

NA 
N A  

4 
0 
0 

0 
8 

0 
4 4 13 N A  

BK 04 C A S  3373 N A  4 8 8 4 4 NA N A  0.2 0.12 
8 13 NA N A  1.1 0.29 

0.18 
BM 36 C A S  3372 
BM 08 C A S  3369 N A  
BM 1 0  C A S  3374 N A  11 4 4 6 13 NA MA 0.29 
BI.1 1 2  CAS 3375 N A  23 10 8 11 29 NA N A  0.66 0.35 

0 0 0 NA N A  0.029 0.020 

ARC A 

3; 3 CAS 3356 N A  19 8 1 2  4 0 NA NA 0.31 

- 
018 C A S  3355 NA 0 0 0 0 O I I L K A  0 0 

0.12 

ARC B ___ 
3315 
2703 
3314 
2697 
2688 
3313 

1 2  4 
]\‘A 0 

103 163’30 
NA 3: 
NA 
42  1580 

0 
4 

23 
4 
4 

18 

0 
0 

0 
0 
0 
8 

NA 
30 
N A  
37 
1 2  
NA 

0 
N A  

0 
NA 

2 1  
NA 
47 
NR 

0.27 
0.25 

0.61 
0.18 

1 2 0  

1 2  

0.15 
0.22 
0.42 
0.33 
0.12 
0.029 

11 
3 
0 
2 

4 
2 

NA 
0 

NA 
0 

CAS 2687 N A  0 0 4 4 0 NA N A  0.058 0.058 

?LE %: NA 
0 

03 2 

04 0 AND 3303 0 2 0 5 0 NA 7 43 0.42 0.4 
33 4 E 2 0 3 3 NA 0 0 0.073 

4 4 4 8 34 NA NA 0.4 0.34 038 

1st BALLOON ARRAY, ARC B 
~ 2 , p 5  C A S  3418 NA 4 12 0 0 4 NA NA 0.15 0.029 

0 0 0 0 O N A N A O  0 
0 

~ 2 , p 1 3  CAS 3411 NA 
0 0 0 0 O N A N A O  L2,P21 C A S  3413 NA 
0 0 0 52 0 N A  N A  0.38 

0.021 
L3,Pl CAS 3421 NA 
L3,P17 CAS 3417 NA 20 0 0 0 9 NA N A  0.21 
L5,Pl C A S  3420 NA 4 0 0 4 0 NA NA 0.056 0.029 

0.38 

L5,P9 C A S  

L6,P5 CAS 
~ 6 . ~ 1 7  CAS 

L5,P17 CAS 
N A  
N A  
N A  
NA 
N A  
NA 

0 
ii 

0 
4 

0 
0 
0 

4 
4 

0 
4 
0 
0 

22 
0 

NA 
NA 
N A  
N A  
NA 
NA 

NA 
NA 

N A  
NA 
NA 
NA 
NA 
NA 

0.029 
0.058 
0 
0.029 
0.29 
0.029 

0.029 
0.5 
0.18 
0.065 
0.029 
0.088 

0 
4 

111 
0 

0 
0 

32 
0 

0 
4 
4 
0 

0 
0.058 
1.3 
0.029 

0 
12 

4 
L 6 ; ~ 2 i  CAS 
L8,P5 C A S  

L8,P13 C A S  
L8,P21 C A S  
L9,Pl CAS 
L9,P9 CAS 
L9,P17 CAS 
L 1 1 , P l  C A S  

N A  4 0  
NA 1320 239 

0 NA 
NA 
NA 4 0  
N A  0 0  

: 4  

0 
40 
0 

0 
12 
24 

0 
0 
4 

4 
17 
0 
9 
4 
0 

N A  
NA 
N A  
N A  
N A  
N A  

0.058 

0.18 
0.015 
0.058 
0.068 

12 
NA 
N A  
NA 
NA 

0 
0 
8 

163 



TABLE 4.2 CONTINUED 

Station Sam- Tracer- Impactor Stage * Pu Dose 
pler lab Calculated 

Number 
A 1 2 3 4 5 6' 7 Total Respirable 

Llj;P9 CAS 
L15,P17 CAS 

L17,Pl CAS 
L17,P9 CAS 
L17,P17 CAS 
L18,P5 CAS 
L18,P13 CAS 
L18,P21 CAS 

L20,P5 CAS 
L20.Pl3 CAS 
L20;pzi CAS 
L21,Pl CAS 
L21,Pg CAS 
L21,P17 CAS 

I26,P5 CAS 
L26,P13 CAS 
L26,P21 CAS 
L27,Pl CAS 
L27,P9 CAS 
L27.Pl7 CAS 

L29,Pl CAS 
L29,Pg CAS 
L29,P17 CAS 
L30,P5 CAS 
L30,P13 CAS 
~30,~21 CAS 

ARC D - 
016 AND 
018 CAS 
022 AND 
024 CAS 
028 AND 
032 CAS 

034 AND 
034 CAS 

CAS 
AND 

038 
040 

3425 
3428 
3439 
3448 
3436 
3435 

3437 
3438 
3433 
3432 
3434 
3444 
3442 
3440 
3451 
3446 
3449 

3450 
3452 
3447 
3443 
3441 
3445 

3455 
3453 
3454 
3458 
3456 
3457 

3459 
3460 
3461 
3463 
3464 
3462 

$2 
3467 
3469 
3468 
3474 

2615 
2614 

2617 
2620 

2608 

2618 

2629 

2621 

2619 

2609 

dls/mln, alpha 
NA 0 0 0 4 O N A  . ~~ 

NA  4 0 0 0  
NA 36 44 84 128 
NA 0 0 0 0  
NA 4440 1320 140 52 
NA 1240 928 872 M 

N A  4 0 0 0  

N A  0 0 4 4  
N A  1780 272 96 24 

NA 3350 836 1350 696 
N A  124 52 44 64 

NA 0 4 0 0  
N A  1010 624 624 204 
N A  309 87 103 32 
NA 16 4 0 0 
N A  36 4 0 0 
NA 1060 499 115 4 

NA 64000 9740 3190 1750 
NA 1050 196 63 36 
NA 1320 144 8 0 

N A  l.l+5 14800 2900 2320 
N A  8790 3370 455 412 

NA 0 0 4 0  

NA 0 0 0 0  
N A  65700126a) 9 6 0  1870 
N A  8830 1690 276 223 
NA 31900 7530 2680 2320 
NA 6180 1460 419 476 
N A  0 0 0 4 1 7  

0 

0 
38 

43 
363 
0 
21 
0 

165 
13 
0 

162 
9 
0 
4 
4 

364 
30 

346 
94 
0 

554 
30 
699 
13 

? 

N A  27 46 19 27 
N A  1350 399 315 180 
NA 0 4 0 0  
N A  0 0 0 0  
N A  4790 2300 3660 1180 
NA 11300 2380 1208 : 
N A  0 0  
N A  3840 1450 
N A  2570 574 
N A  0 
NA 0 
N A  0 

21 0 
N A  0 

0 520 
N A  0 
29 1030 
N A  11 

4 4 
NA 0 
N A  0 
8 0 

_ .  
0 
0 
0 

0 
4 
2 
4 
43 
4 

0 
15 
4 
0 

0 
8 

123 
0 
0 
0 

0 
0 
0 
0 
0 
30 
4 
4 
0 
0 

164 

~~ ~ 

143 
0 
4 
24 
0 

M 
0 

0 
0 
0 
4 
2 
4 

0 
11 
4 
0 

4 
141 
0 
0 

462 
38 

0 
0 
8 
0 
0 
0 

NA 
4 

N A  
2s 
NA 
45 

45 
53 
N A  

N A  

NA 
NA 
NA 
N A  
N A  

NA 
NA 
N A  
NA 
NA 

N A  
N A  
NA 
N A  
N A  
NA 

N A  
NA 
N A  
NA 
N A  
NA 

N A  
NA 
N A  
NA 
N A  
N A  

NA 
NA 
N A  
N A  
N A  
N A  

N A  
NA 
NA 
N A  
NA 
N A  

0 
N A  

0 
N A  

0 
N A  

0 
NA 
N A  
4 

a 
NA 0.02'9 
NA 0.029 
NA 2.4 
NA 0 
N A  44 
NA 25 

N A  0.029 
NA 16 
N A  0.058 
NA 47 
NA 2.2 

NA 0.029 
NA 19 
N A  3.9 
NA 0.32 
NA 12 

NA 0.015 

NA 580 
NA 10 
NA 11 
NA 0.058 
NA 950 
NA 96 

NA 0 
NA 610 
NA 81 
NA 330 
NA 63 
NA 0.15 

NA 0.9 
NA 18 
NA 0.029 
NA 0 
NA 560 
NA 110 

NA 
NA 
NA 
NA 
NA 
NA 

13 
NA 
0 

NA 

NA 
43 

69 
NA 
N A  
26 

0 
39 
24 

0 
0 
0 

0.25 
0.058 
3.8 
0.24 
8.4 
0.69 

0.59 
0.55 
0.45 
0.27 

10-3Ug' 
0.029 
0 
1.8 
0 
1.7 
9.9 
0 
1.0 
0.058 
16 
0.89 
0 
7.2 
1.1 
0 
0.029 
0.9 

39 
0.95 
0.13 
0.058 
41 
7.0 
0 
42 
3.9 
42 

6.6 
0.15 

0.37 
4.6 
0 
0 
39 
10 

0 
0.088 
1.1 
0 
0 
0 

0.095 
0.029 
0 
0.21 
0.33 
0.58 

0.53 
0.44 
0.42 
0.22 



TABLE 4.2 CONTINUED 

Stazion Sam- Tracer- Impactor Stage Pu Dose 
p l e r  l a b  Calculated 

Number 

A 1 2 3 4 5 6 7 Tota l  Respirable 

ARC F __ dia/min, alpha A& 
016 AND 2599 13  5 0 0 M NA 2 0 0.15 0.15 

024 AND CAS 2598 2589 NA 0 0 4 4 0 NA NA 0.058 0.058 
022 

028 AND 2600 4 905 0 0 0 NA 0 4 6.7 0.029 

018 CAS 2592 NA 0 0 0 0 O N A N A O  0 
8 9 0 0 0 NA 0 0 0.13 0 

0 26 CAS 2587 NA 0 0 4 8 8 NA NA 0.15 0.15 

NA 4 8 0 0 0 NA NA 0.088 0 
CAS 2578 0 0 13  9 4 NA 0 17 0.31 0.22 

03' 04 0 AND 2595 4 0 0 5 0 NA 5 17 0.23 0.2 

032 
034 AND 2596 

CAS 2588 NA 0 4 4 0 4 NA NA 0.088 0.058 

MOBILE STATION NO. 1, ARC F 

Pos 1 CAS 3474 NA 0 0 0 0 O N A N A O  0 
Pos 2 CAS 3481 NA 0 0 0 0 O N A N A O  0 
Por, 7 CAS 1478 NA 0 4 0 0 0 NA NA 0.029 0.029 . ~. 
Pns 6 C A n  5477 b!A 0 0 0 P4 0 NA NA 0 0 . _ _  . _  
Pos 5 CAS 34ib NA 0 0 0 0 O N A N A O  0 
Pos D CAS 3474 NA 0 0 0 0 O N A N A O  0 

Pos 7 CAS 3473 NA 0 8 0 0 0 NA NA 0.058 0.058 
Pos 8 AND 3484 4 0 0 0 9 NA 4 13  0.22 0.19 
Pos 9 AND 3485 0 2 0 0 5 NA 0 0 0.051 0.0:7 
Pos 10 AND 3486 24 22 0 0 0 EA 0 0 0.32 0 
Poe 11 CAS 3472 NA 0 0 0 0 0 NA NA 0 0 
Pos 1 2  CAS 3b75 NA 0 0 0 0 O N A N A O  0 

Pos 15 CAS 3480 N A  0 0 0 0 O N A N A O  0 
Pos 16 CAS 3471 MA 0 0 0 0 0 NA NA 0 0 
Pas  17 CAS 3483 4 0 2 0 0 NA 0 9 0.11 0.066 
Pos 18 CAS 3482 77 9 9 5 5 NA 0 13  0.86 0.17 

ARC H - 

CAS 
A:!D 
C A C  
AND 
CAS 
AND 
CAS 

3361 

33e 
3394 
33% 
3365 
3396 
3387 
3397 
3 3 w  
3432 

3332 
c o  

N A  0 
45 171 
NA 0 
? ! A  0 
9 0  

N A  0 
4 c  

NA 1 C 2  
8 5  

N A  4 

3 
3 
3 
0 
4 
0 
0 
3 
0 
9 
0 

0 
0 
0 
0 
0 
3 
0 
9 
3 
0 
4 

N A  0 
0 NA 

NA ? 
0 NA 
C NA 

N A  0 
0 NA 

NA 0 
4 Nk 

NA 0 
4 P!A 

C 
v i  

0 
NA 
Nk 

3 
NA 

0 
Nk 
9 

NA 

0 
0 
1.6 
0 
0.329 
0.058 
0 
0.095 
0.74 
0.16 
0.115 

0 
0 
6 
0 
0.029 

0 
9.066 
0.029 
0 
0.088 

165 



TABLE 4.2 CONTINUED 

Pu Dose 
Calculated 

S t a t i o n  S a m -  Tracer- Impactor Stage 
p l e r  lab 

Number 

A 1 2 3 4 5 6 7 T o t a l  Respirable .  

ARC J dis/min, alpha - 
022 AND 2676 12 0 7 0 5 N A  5 4 0.24 0 . 1  

026 CAS 2656 NA 0 4 4 8 72 MA NA 0.64 0.62 
028 AND 2675 101 179 0 0 0 NA 0 0 2.0 0 

024 CAS 2663 NA 0 4 4 8 4 2  NA NA 0.42  0.4 

032 CAS 2657 NA 53 4 0 11 78 NA NA 1.1 Q.65 
034 AND 2673 160 22 4 0 0 NA 0 50 1.7 0.37 

CAS 2658 NA 4 0 0 19 95 NA NA 0.86 0.84 
AND 2674 4 13  0 0 0 NA 0 4 0.145 0.029 

044 CAS 2661 NA 0 0 4 0 0 NA NA 0.029 0.029 

038 
040 
04 2 CAS 2659 NA o o o o 4 NA NA 0.029 0.029 
04 2 AND 2684 8 0 0 0 0 NA 5 0 0.095 0.037 

ARC L 

022 AND 2653 4 2 0 5 5 N A 9  ic 0 . 2 1  0.17 ~ ~ _ -  
024 CAS 2643 NA 8 0 4 4 83 N n  NA @.73 0.67 
028 AND 2654 37 157 5 0 0 N A  0 0 1.5 3 

CAS 2632 NA 11 4 11 11 86 NA NA 0.9 0.73 
034 33 67 0 3 9 NA 18 9 1.0 0.25 

NA 4 4 8 0 58 NA NA 0.54 0.48 
03' AND 2646 

CAS 263 NA 8 o o o o NA NA 0.05e 0 
034 
038 
04 0 AND 2647 25 0 0 0 0 NA 0 138 1.2 1 .0  
044 CAS 2645 NA 4 o o o 8 NA NA 0.088 0.058 
ARC N 

022 AND 3348 2 1  0 0 2 0 NA 5 58 0.63 0.48 
024 CAS 3332 NA 0 4 4 8 80 NA NA 0.7 0.67 
026 CAS NA 0 4 4 0 55 NA NA 0.46 0.44 
028 AND 3346 21 14  0 0 0 NA 19 71 0.9 0.66 
032 CAS 3334 NA 4 4 0 20 55 NA NA 0.61 0.55 
0 34 AND 3347 0 0 5 5 0 NA 9 58 0.56 0.53 

078 CAS 3335 NA 8 o 8 o 4 NA NA 0.15 0.088 

- 

040 AND 3549 4 0  0 0 NA 10 71 0.66 0.59 
044 CAS 3337 NA 8 t 0 4 NA NA NA 0.12 0.029 

ARC P - 

166 



TABLE 4.3 IMPACTOR COUNTING DATA, CLEAN SLATE ll 

For Casellas, respirable dose based on Stages 2,3,4, and 5;  all others based on Stages 3, 
4,5,6, and 7. Abbreviations used as follows: AND, Andersen; CAS, Casella; A, swipe of 
Andersen Stage No. 1 inlet; M, stage missing; NA, not applicable; D, damaged. 

Station Sam- Tracer- Impactor Stage Pu Dose 
pler lab Calculated 

Number 

A 1 2 3 4 5 6 7 Total Respirable 

GROUND ZERO dls/mln, alpha 

BC 04 AND 3213 8 o o o o NA o o 0.058 0 
ac 06 AND 3214 22 7 0 2 0 NA 2 NA 0.24 0.029 
BC 08 AND 3215 25 41 0 0 0 NA 0 0 0.48 0 
BC 10 AND 3216 12 149 2 2 2 NA 2 NA 1.2 0.044 
BC 12 AND 3217 54 123 0 5 0 NA 0 0 1.3 0.037 
BI-02 CAS 2301 NA 0 0 0 0 4 NA NA 0.029 0.029 

a1 00 CAS 2300 NA 0 0 0 8 0 NA NA 0.058 0.058 
BI 03 CAS 2299 NA 541 525 16 0 0 NA NA 7.9 0.12 
BI 13 CAS 2298 NA 901 48 0 0 4 NA NA 7.0 0.029 
E1 16 CAS 2297 NA 53 28 0 0 0 NA NA 0.58 0 
BI 18 CAS 2296 NA 12 0 0 0 0 NA NA 0.088 0 
PM 04 CAS 2291 NA 2680 768 949 1660 501 NA NA 48 23 

EM Ob CAS 2292 NA 3310 1170 922 81 119 NA NA 41 8.1 
BM 08 CAS 2293 NA 2000 630 513 299 35 NA NA ‘15 6.2 
BM 10 CAS 2294 NA 2940 303 109 20 39 NA NA 25 1.2 
BM 12 CAS 2295 NA 2530 962 521 384 NA NA NA 
Tower 
A 1  CAS 2303 NA&BXI6%X 3680 0 9 NA NA l2cO 27 ~~ 

Tower 
A2 CAS 2302 NA 3680 l85cO 3320 0 30 NA NA 190 25 
Tower 
B1 CAS 2304 NA lO3CO 149 0 0 26 NA NA 77 0.19 
Tower 
a2 CAS 2305 NA 11000 334 20 0 392 NA NA 86 3.0 

Pos 1 CAS 2366 NA 296 17 4 4 0 NA NA 2.4 0.058 
Pos 8 CAS 2367 NA 7100 9310 291 o o NA NA 120 2.1 

ARC A - 
CAS 2290 NA 10 0 171 57 49 57 NA NA 13 
CAS 2289 NA 2420 652 462 211 228 NA NA 29 
CAS 2288 NA 5390 1550 93 887 355 NA NA €6 
CAS 2287 KA 3020 652 22 599 626 NA KA 36 
CAS 2286 NA 2423 597 63? 439 362 NA NA 33 
CAS 2285 NA 1380 3211 321 239 289 NA NA 19 
CAS 2284 NA 1610 0 263 85 329 NA NA 17 
CAS 2283 NE, 1180 175 187 357 230 NA NA 16 
CAS 2282 NA 1430 303 283 1 7 367 NA NA 19 
CAS 2281 NA 1250 344 231 126 372 NA NA 17 

1.2 
6.6 

0.1 

6 . 2  
5.0 
5.7 
5.8 
5.5 

15 

11 

167 



TABLE 4.3 CONTINUED 

Sta t ion  Sam- T r a c e r -  Impactor Stage Pu Dose 
p l e r  Lab Calculated 

Number 

A 1 2 3 4  5 6  7 Tota l  Respirable 

ARC B - 
AND 
CAS 
AND 
CAS 
CAS 
Z A S  
AND 
CAS 
AND 
CAS 
AND 
CAS 
AND 
CAS 
A h T  
CAS 
CAS 
AND 
AND 
C A S  
CAS 
AND 
C A S  
AND 
:AS 
AND 
CAS 
A l lD  
CAS 
CAS 

1st BALLOON ARRAY, ARC B 

LZ,P5 CAS 2310 
L 2 . P l 1  CAS 2314 
LZ; 21 CAS 2109 
L3,Pl CAS 2306 
L3,P9 CAS 2312 
L3.Pl7 CAS 2307 

L 5 , P l  CAS 2322 
L5,P9 CAS 2313 
L5,P17 CAS 2311 
L6,P5 CAS 2320 
L6,P13 CAS 2308 
L6,P21 CAS 2321 

ffi,P5 CAS 2342 
ffi,Pl3 CAS 2343 
L8,P21 CAS 2366 
L9,Pl CAS 2340 
L9.P9 CAS 2339 
Lg,P17 CAS 2338 

162 
347 

0 
125 

123 

0 
0 

l 4 j  
160 
149 

0 
259 
155 
201 
319 
290 
233 
235 
2 2 0  
127 
237 

2 
282 
428 
117 
37 

liI3 1 2  

3; 

26 
145 
11 
16 
53 

311 
32 
61  
85 

0 
0 

131 
64 

2 02 
3 

242 
65 
63 

100 
351 
180 
108 
204  
94 

ilS 
0 

1 5  

32 
1 2  

124 

N A  
51 
N A  
0 

23 
46 
N A  
32 
N A  

0 
N A  
81 
NA 

1 2 0  
N A  
92 
50 
N A  
N A  

131 
126 

N A  
117 

NA 
54 
N A  
90 
NA 
92 
86 

13 
N A  

0 
NA 
N A  
N A  
23 
N A  

0 
N A  

0 
N A  
27 
N X  

0 
N A  
N A  
28 
59 
N A  
NA 
66 
N A  
38 
NA 
0 

N A  
36 
NA 
NA 

D 
N A  
0 
N A  
N A  
N A  
0 
N A  
13 
N A  

0 
NA 

9 
N A  

0 
N A  
N A  
39 
D 
N A  
NA 
48 
MA 
D 
N A  
D 
N A  
25  
N I L  
N A  

99 
24 

130 

1 5  
11 
13 
11 
36 

7.0 

0.27 
1 . 2  
8.3 

0.65 

7.8 

18 
16 

17  

25  
18 
19 
11 
15 
1 2  
10 
13 
2.1 ;i 
3.4 

1.5 
4.0 
0.08 
1.0 
1.5 
4.0 
1.3 
1.7 
1 . 4  

0 
0 

2.6 
1.9 
3.11 

0 
4.4 
2.0 
2.4 
3.5 
5.7 
3.9 
3.3 
4.0 
1.9 
3.0 
0.015 

1.8 
0.09 

3::: 

NA o o o o 4 NA NA 0.029 0.029 
NA 2260 432 101 36 26 NA NA 21 1.2 

NA 3040 513 347 198 99 NA N A  31 4.7 
N A  0 4 0 0 4 NA NA 0.052 0.029 

N A  8 36 0 20 30 NA NA 0.69 0.37 
NA 1310 16 65 97 43 NA NA 11 1.5 
N A  0 0 0 0 O N A N A O  0 
NA 4 0 0 0 0 NA N A  0.029 0 
NA 138 71 28 0 4 N A  NA 1.8 0.23 
NA 503 89 57 37 0 NA N A  5.0 0.69 

NA 1200 81 73 16 18 NA NA 10 0.78 
NA 0 0 0 0 O N A N A O  0 

NA 0 4 0 0 0 NA N A  0.029 0 
N A  24 4 4 0 0 NA N A  0.23 0.029 

NP. n o o o O N A N A O  n 
NA 0 0 0 4 4 NA N A  0.058 0.058 
.... .... . 
NA 0 0 0 0 4 NA NA 0.029 0.029 
N A  4 4 4 0 0 NA NA 0.088 0.029 

168 



TABLE 4.3 CONTINUED 

S t a t i o n  Sam- Tracer- 
o l e r  l a b  

Impactor S tage  Pu Dose 
Calculated 

Number 

A 1 2 3 4 5 6 7 Tota l  Reapl rab le  

dis/min, a lpha  

L 1 1 , P l  CAS 2337 NA 0 0 0 0 O N A N A O  0 
L l l , P 9  CAS 2341 NA 0 0 0 0 O N A N A O  0 
Lll.Pl7CAS 2335 NA 0 0 4 0 4 NA NA 0.058 0.058 . ~ _ _ _  
l ,l7.P5 CAS 2130 NA 8 0 0 0 0 NA NA 0.058 0 _--___ ~~ 

L12,P13CAS 2 5 j 4  NA 16 4 4 0 0 NA NA 0.16 0.029 
L12,P2lCAS 2331 NA 0 0 4 8 4 NA NA 0.12 0.12 

L14,P5 CAS 2329 NA 0 0 0 0 9 NA NA 0.066 0.066 
L14,Pl3CAS 2326 NA 20 0 0 0 0 NA NA 0.15 0 
L14,P21CAS 2328 NA 0 4 0 4 0 NA NA 0.058 0.029 
L15,Pl  CAS 2327 NA 0 0 0 0 4 NA NA 0.029 0.029 
L15,P9 CAS 2333 NA 4 0 0 0 0 NA NA 0.029 0 
L15,Pl" CAS 2332 NA 4 4 0 4 0 NA NA 0.088 0.029 

7.17.Pl CAS 2162 N A  0 0 0 4 0 NA NA 0.029 0.029 
L17,P9 CAS 2363 N A  0 4 0 0 4 NA NA 0.058 0.029 
L17,Pl7 CAS 2364 NA 4 4 0 0 4 N A  NA 0.088 0.029 

L18,PUcAS 2360 NA 36 0 0 0 4 NA NA 0.29 0.029 
L18,P5 CAS 2359 NA 0 0 0 4 0 NA NA 0.029 0.029 

L 1 8 , E l C A S  2361 NA 0 0 0 0 4 NA NA 0.029 0.029 

L20,P5 CAS 2354 NA 8 8 4 4 0 NA NA 0.18 0.058 
L20,P13CAS 2355 NA 17 4 4 4 4 NA NA 0.24 0.088 
L20,ElCAS 2356 NA 0 4 0 0 0 NA NA 0.12 0.058 
L21,P9 CAS 2365 NA 0 , 4 0 0 0 NA NA 0.029 0 

L23,Pl CAS 2353 NA 0 0 0 4 0 NA NA 0.029 0.029 
L21,PU CAS 2357 NA 4 4 4 0 4 NA NA 0.12 0.058 

l l ? . P 9  C n S  2118 NA 0 0 0 0 O N A N A O  0 ~ ~~ 
~~~ 

_- -, - , -. - 
L23,Pl7CAS 5315 NA 0 0 0 0 O N A N A O  0 
L24,P5 CAS 2325 NA 0 0 0 0 O N A N A O  0 
L24,P13CAS 2317 NA 0 0 O M  0 NA NA 0 0 
L24,ElCAS 2324 NA 4 0 0 0 4 NA NA 0.058 0.029 

U b , P 5  CAS 2323 NA 0 0 0 0 O N A N A O  0 

L26,€'21CAS 2319 NA 0 0 0 0 O N A N A O  0 
L27,Pl CAS 2344 NA 4 8 4 0 0 NA NA 0.12 0.029 
L27,P9 CAS 2345 NA 0 4 0 0 0 NA NA 0.029 0 
W,P17 CAS 2346 NA 0 0 0 0 4 NA NA 0.029 0.029 

L26.m CAS 2316 NA 0 0 4 4 13 NA NA 0.15 0.15 

L?9,Pl CAS 2350 NA 0 3 NA NA 0.66 0.58 
L29.P9 CAS 2351 NA 8" '8 0 0 NA NA 0.15 0.058 
L29P17 CAS 2352 NA 8 0 0 0 4 NA NA 0.088 0.029 
L 3 2 5  CAS 2348 NA 0 0 0 0 O N P . N A 0  0 
L?J.P13 CAS 2347 NA 0 0 0 0 O N A N A O  0 
Ljdmi CAS 2149 NA 0 0 0 4 13 NA NA 0.13 0.13 
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TABLE 4.3 CONTINUED 

Station Sam- Tracer- Impactor Stage Pu DOZE 
Calcclated pler Lab 

N u m b E r  

A 1  2 3 4  5 6  7 Total Respirable 

ARC D - 
CAS 
AND 
CAS 
A I D  
CAS 
CAS 
AND 
CAS 
CAS 
AND 
CAS 
Am 
C&P 
AND 
CAS 
AKD 
T A S  
CAS 
TAP 
CAS 
AtlD 
e x  
AP:D 
C A S  

005 
020 
02 2 
C26 
028 
03 2 
03 4 
33 ?I 
038 
34 0 cu 
04 6 
053 
052 
056 
353 
350 
062 
055 
058 
070 
07'1 
076 
a38 

2228 
3180 
2227 
3181 
2229 

2233 

2230 
3184 
2 2 4 0  
3186 
2228 
216j 
11168 
2234 
4158 

31 2222 2 

31 2231 3 

N A  0 4 3  

122 8 
86 0 
74 23 
28 24 
90 18 
43 12 
16 25 
le 11 
16 4 
0 0  
16 51 
13 14 
77 3 2  
36 9 
3 2  
4 0  
0 0  

704 35e 
4 

367 
0 
5 
8 
12 
C 
4 
4 
2 
16 
3 
4 
0 
20 
15 

3 
3 
0 

39 NA N A  
N A  360 38 
35 NA IIA 
N A  3 D 
43 H A  N A  
57 N A  N A  
NA 0 17 
48 NA NA 

0.34 
0.53 
4.4 
3.8 
5.; 
3.7 
3.7 
0.95 
3.3 
3.Q 
3.2 
0.015 
3.7 
0.61 
7.2 
2.2 
0. ffi6 
0.053 
0.37 
0. C58 
6.2 
0.11 
5.5 
5.6 

0.31 
8.2 
0.32 
0.1 
3.52 
0.68 
0.26 
0.47 
0.3e 
0.34 
0.32 
0 
0.75 
0.24 
0.54 
3.45 
0.C37 
0.029 

3.13 
1.1 
0.4€ 
0.84 

omo28 0.35 

24: 5200 
I i A  $111 
87 330 
N A  554 
N,! 383 
46 34c 
N A  23 
N A  335 
46 351 
I i A  373 

3 2  

23 N A  NX 
NA 0 54 
N A  0 0 
23 NA ~ 7 4  

48 NA ITA 
NA 5 13 
22 Nh N A  

NE, 390 
4 28 

NA 836 
25 152 
NA 4 
E!A 0 

~~ 

NA 7 30 
5 N A  N A  
4 V A  N A  

M A  0 3 
4 N A N . \  

NA 0 3 
7" NA NA 
N A  9 D 
$5. N A  NA 

4 2  5 
2237  N i 6 0 4 0  

166 562 97 9 9 
Nk 1153 195 62 1 2  

22:;  ?lA 5co 152 66 4 
3:68 96 520 67 45 9 

MOBILE STATION NO. 1 
ARC D, STATION 036 

235 
142 

12 
32 
24 

41 
16 
12 
65 
43 
20 

0 
16 
0 

0 
4 
0 
0 

NA 
N A  
NA 

N A  
NA 
N A  

2.1 
1.6 
1.3 
1.9 
3.1 
2.1 

0.3 
0.26 
0. a38 
0.47 
0.31 
0.23 

1 CAS 2277 NA 
2 CAS 2279 NA 
3 CAS 2274 N A  
4 CAS 2278 N A  

CAS 2275 NA 2 CAS 2280 NA 

145 
187 
320 
245 

4 
63 
8 

100 
141 

91 
356 
225 

38 

0 
0 
12 

N A  
NA 
N A  

N A  
NA 
N A  

0 
0 

2276 NA 
183 
67 
225 

N A  
NA 

212 
2910 
1800 
0 

100 
587 

48 
27 
34 
20 
65 
24 

4 
9 
5 
2 
8 
32 

22 
N A  
N A  

N A  
14 
5 
2 

NA 
64 

60 
26 

2.8 

2.9 

6.4 

25 
15 
11 

0.54 
0.83 
0.51 
0.61 
0.66 
0.47 

32io 
3208 
3209 
2273 
2272 

NA 
18 
9 

N A  
N A  

NA 
N A  

CAS 
CAS 12 

CAS 2270 N A  1270 225 68 0 13 N A  NA 12 0.59 
CAS 2271 NA 724 84 4 4 o NA NA 6.0 0.58 

0.37 AND 3211 266 1890 49 18 M 0 2 30 17 
0.41 

15 
16 
17 
18 AND 3212 37 359 9 0 0 NA 5 51 3.4 
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TABLE 4.3 CONTINUED 
- 

Sta t ion  Sam- Tracer- 
p l e r  l ab  

Number 

A 1  

ARC F - 
020 AND 3152 83 735 
022 CAS 2171 NA 1260 
026 AND 3154 92 1490 
026 CAS 7173 NA 493 
028 CAS 2172 NA 172 
032 CAS 2183 NA 231 

AND 3155 33 55 
CAS 2182 NA 96 

034 
038 
04 0 AND 3151 71 343 
04 2 CAS 2184 NA 299 
04 2 AND 3153 75 444 
04 4 CAS 2195 NA 344 

04 6 
050 
052 
054 
056 
058 

AND 
CAS 
AND 

196 290 
NA 156 

108 325 
NA 347 
N A  380 

137 0 

060 CAS 2185 NA 178 
060 AND 3147 150 1400 
062 CAS 2187 NA 432 
064 AND j146 5'1 258 
068 CAS 2192 NA 482 
070 AND 3148 92 323 

C A S  074 
076 
078 
078 
080 
106 

ARC H 

CAS 

NA 
179 

NA 
171 

NA 
NA 

472 
392 
552 
298 
275 
388 

000 CAS 2254 NA 0 
008 AND 3196 8 0  
010 CAS 2249 N A  0 
014 AND 3195 4 9  
016 CAS 2247 NA 0 
020 AND 3194 37 370 

022 CAS 2248 NA 156 
026 AND 3193 62 983 
028 CAS ~ 2256 NA 160 
032 CAS 2255 NA 105 

AND 3192 54 362 
NA 28 

034 
0 34 CAS 2251 

CAS 2246 NA 174 
AND 3191 63 553 

038 
04 0 
04 0 CAS 2253 NA 170 
04 0 AND 3190 50 652 
04 4 CAS 2252 NA 55 
04 6 AND 3202 19 22 

Impactor Stage Pu Dose 
Calculated 

- -. 
6 7 To ta l  Respirable 

~.. 
-3 & 

356 18 0 NA 0 13 8.8 0.23 
218 158 24 51 NA NA 13 1.7 

85 4 0  8 68 NA NA 5.0 0.84 
ti4 32 12 13 NA NA 2.3 0.42 
36 4 4 71 NA NA 2.5 0.58 

58 29 4 NA 7 D 12 0.29 

32 9 5 NA 
12 8 0 1: 
19 9 5 NA 

46 18 NA 
25 33 2 61 

25 29 12 78 

57 9 7 NA 
68 16 4 26 
46 14  0 NA 
76 2b 16 75 
69 57 24 60 - .  77 24 7 NA 

93 40 8 22 
178 40  11 NA 
1 i 3  16 4 26 
60 14  9 NNA 

123 52 24 71  
50 20 9 NA 

184 44 20 30 
130 26 20 NA 
76 36 1 2  26 

138 78 23 N A  
105 36 8 90 
129 53 16 73 

0 0 8 3 2  

4 4 8 6 5  
0 0 5 N A  

0 0 O N A  
0 0 0 1 7  
0 5 O N A  

37 25 16 23 
349 338 351 N A  

4 16 4 18 
8 52 28 27 
5 0 5 N A  
8 0 0 4  

24 0 4 26 
24 4 2 NA 
4 0  0 0 30 

9 0 O N A  
2 0 4 4 4  
13 7 0 NA 

171 

0 65 1.5 0.58 
NA N A  0.95 0.15 
0 38 3.5 0.38 

NA NA 3.3 0.87 
0 51 4.7 0.54 

NA NA j . 4  0.73 

15 61  4 .7  0.67 

o 30 3.b 0 .32  

4 97 2.5 0.96 

N A  NA 2.0 0.32 

NA NA 4.0 0.87 
NA NA 4.3 1.0 

NA NA 2.5 0.51 
11 M 13 0.45 
NA NA 4.5 0.34 

5 72 3.5 0.73 
NA NA 5.5 1.1 

7 63  4 . 1  0.76 

NA NA 5.5 0.67 
9 52 5.9 0.78 

NA NA 5 .1  0.54 
23 117 6 .2  1 . 8  
NA NA 3.8 0.96 
NA NA 4 .8  1 .0  

NA NA 0.29 0.29 
0 D 0.095 0.037 

0 0 0.095 0 

0 8 3.1 0.095 

N A  NA 0.59 0.56 

NA NA 0.13 0.13 

NA NA 1.9 0.47 

NA NA 1 .5  0.29 
NA N A  1.6 0.78 
0 M 3.1 0.037 

NA NA 0.29 '0.029 

367 D 18 7.8 

NA NA 1.7 0.22 
0 13 4 . 8  0 .14  

NA NA 1.8 0.22 
0 44 5.5 0.32 

NA NA 0.64 0.088 
2 17 0.58 0.10 



TABLE 4.3 CONTINUED 
- 

S t a t i o n  Sam- Tracer- 
D l e r  l a b  

Impactor Stage Pu Dose 
Calculated 

Number - 
A 1 2 3 4 5 6 7 To ta l  Respi rab le  

dls/mln, a lpha  & &  

O b 0  
Ob2 

CAS 2245 NA 103 16 4 8 0 NA NA 0.95 0.088 

0.058 
11 31 4 9 0 NA 0 17 0.53 0.19 AND 3199 

CAS 2242 NA 111. 8 4 0 4 NA NA 0.92 
AND 3201 50 320 11 9 2 NA 7 29 3.1 0.29 

25 286 36 9 5 NA 0 17 2.8 0.23 
0.48 AND 3200 

CAS 2243 NA 285 20 4 0 61 NA NA 2.7 

CAS 
CAS 
AND 
CAS 
AND 
CAS 

3197 
2257 

MOBILE ARRAY NO. 2, 
ARC I, STATION 040 

~~ 

Pos 1 CAS 2268 
P o s  2 CAS 2264 
P o s  7 CAS 226', .__ ~ 

P o s  4 CAS 2262 
P o s  5 CAS 2266 
P o s  6 CAS 2269 

NA 103 
NA 122 
7 9  

NA 172 
101 481 

NA 0 

NA 
NA 

4 
8 
4 
0 
32 
81 

24 
20 
9 

57 
57 

4 

0 

6? 
0 
8 
0 

0 
12 
il 
d 

18 
4 

4 
0 
0 
0 
4 
0 

0 
12 
0 
ll 
0 
0 

0 
4 
0 
16 
8 
0 

4 
9 

NA 
32 
NA 

5 

0 

NA 
NA 

0 
NA 

5 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

N A  
NA 
17 
NA 
29 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

0.95 
1 .3  
0.34 
2.0 
5.1 
0.095 

0.029 
0.24 
0.15 
0.32 
0.38 
0.066 

0.029 
0.029 
0 
0.12 
0.087 
0 

NA 109 20 4 44 30 N A  NA 1.5 0.57 
0.12 P o s  7 CAS 2265 

Pos  8 AND 3204 67 498 9 9 0 NA 0 8 4.3 

Pos 10 AND 1205 17 097 
NA 166 4 0  16 8 4 NA NA 1.7 pos  11 CAS $261 

p o s  9 AND 3203 112 596 4 2 0 NA 0 26 5-'1 0.2  
0 0 0 NA 0 M 5.2 0 

0.2 
0 .31  Pos 12 CAS 2260 NA 222 12 4 8 30 NA NA 2.0 

0.25 
0.16 pos 1 3  AND 3206 108 492 7 0 0 NA 0 34 4 .7  

2 1  ?7 14  5 0 NA 0 17 0.6  
NA 249 4 32 8 22 NA NA 2.3 0.45 Pos 1 4  AND 3207 

0.39 P a s  15 CAS 2258 
P o s  l o  CAS 2259 NA 121 12 20 12 22 NA N A  1 . 4  
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TABLE 4.3 CONTINUED 

S t a t i o n  Sam- T race r -  Impac to r  Stage Pu Dose 
. 

pler  Lab C a l c u l a t e d  
Numbez 

A 1 2 3 4  5 6 7 Total Resp i rab le  

ARC J 
008 
010 
014 
016 
02 0 
02 2 
026 
026 
028 
33 2 
03 4 
038 
04: 
0 4 2  
044 
046 
050 
052 
054 
056 
058 
C60 
S O  
062 
364 
078 
078 
080 
1% 

ARC L 

006 
008 
01 0 
014 

- 

- 

AND 
CAS 
AND 
CAS 
AND 
CAS 
AND 
CAS 
CAS 
CAS 
AND 
CAS 
CAS 
AND 
CAS 
AND 
CAS 
AND 
CAS 
CAS 
AND 
CAS 
AND 
CAS 
AND 
CAS 
AND 
CAS 
CAS 

CAS 
AND 
CAS 
AND 

3157 
21% 
3159 
2198 
3162 
2197 
3163 
2200 
2199 
2205 
3161 
2203 
2204 
3160 
2202 
3165 
2206 
3167 
2201 
2212  
3166 
'209 
3169 
2207 
3154 
2 2 1 1  
3158 
2 2 1 0  
2239 

0 
NA 
8 

NA 
17 
NA 

4 
NA 
NA 
NA 
29 
XA 
NA 
8 
NA 
8 

NF. 
1 2  
NA 
NA 
2 5  
NA 
37 
NA 
2 1  
NA 
75 
NA 
XA 

NA 
4 

N4 
4 

NA 
0 

- NA 
2 1  
NA 
NA 
50 
NA 
NA 

119 
NA 

7 
NA 
50 
NA 
37 
NA 
NA 

2 
0 
0 
0 

68 
24 
79 

225 
125 

8 
18 
53 
16 

100 
56 
24 

1 2 0  
9 

100 
1€8 

55 
127 

3 
115 

90 
1 2 1  
250 
195 
271 

2 
0 
2 
0 
5 
0 
0 

81 
25 
29 
9 
4 

16 
18 
8 

11 
16 

2 
20 
36 
18 
64 
52 
46 
24 
43 
56 
33 

115 

2 
0 
2 
4 
0 
0 
0 
8 
8 
2 
0 
8 
0 

2 
2 

52 
0 
3 

15 
13 

4 
13 
1 2  

9 
16 
25 
8 

44 

0 
4 
0 

1 2  
5 
0 
0 
4 
4 

29 
0 

2 0  
1 2  
9 
0 
3 
8 
0 
0 
4 
2 
8 
5 
8 
7 
8 

11 
1: 
20 

NA 0 
80 NA 
NA 0 
58 NA 
NA 9 
26 NA 
NA 0 
17 NA 
82 NA 
100 NA 
NA 0 
51  NA 
2 2  NA 
NA 9 
17 NA 
X A  0 

111 NA 
NA 7 
53 NA 

1 4 2  NA 
NA 7 
85 NA 
NA 5 
61  NA 
NA 4 
5 3  X A  
NA 16 
87 NA 
6'7 NA 

30 
NA 
72 
NA 
31 
NA 

0 
NA 
NA 
N A 

NA 
NA 
!I 
NA 
30 
NA 
38 
NA 
NA 
65 
NA 
2: 
NA 
72 
NA 
26 
NA 
NA 

38 

& 
0.26 
0.61 
0.61 
0.b7 
1 .0  
0.37 
0.61 
2.7 
1.8 
1.3 
3.59 
1.0 
0.48 
1.1 
0.62 
0.55 
2 -3  
0.5 
1.3 
1.5 
1.4 
2.1 
1.3 
1.8 
1.7 
1.9 
3.4 
2.5 
3.3 

10-3,, 

0.23 
0.61 
0.54 
0.47 
0.33 
0.19 
0 
3.21 
0.28 
0.96 

0.58 
0.25 
0.17 
0.15 
0.23 
1.3 
0.33 
0.39 
1.: 
0.64 
0.71 
0.37 
0.59 
0.67 
0.61 
0.57 

J. 9tJ 

0.2a 

0.76 
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TABLE 4.4 IMPACTOR COUNTING DATA, CLEAN SLATE El 

For Casellas, respirable dose based on Stages 2 ,3 ,4 ,  and 5;  all others based on Stages 3, 
4, 5,6, and 7. Abbreviations used a s  follows: AND, Andersen; CAS, Casel la;  A, swipe of 
Andersen stage No. 1 inlet; M, stage missing; NA, not applicable;P, damaged. 

S t a t i o n  S a m -  Tracer- 
u l e r  l a b  

Impactor Stage Pu Dose 
Calculated ~ 

Number 

A 1 2 3 4 5 6 7 Total  Respirable 

GROUND ZERO d i s h i n ,  alpha 66 
BC 04 
BC 06 
BC 08 
BC 10 
BC 1 2  
BI-02 

BI 00 

AND 58 
4 1  
8 
0 
0 

NA 

0 
76 
0 
0 

27 
698 

0 0 
II 

0 NA 
NA 
NA 
NA 
NA 

0 
144 

0 
0 
5 

NA 

D 
0 
4 

13  
0 

NA 

0 . 4 1  
2.0 
0.086 
0.093 
0.23 
6.2 

0 
7 
0 
0 
0 

86 

2 
0 
0 
0 

1.1 
0.029 
0.093 
0.036 
0.62 

0 
0 
0 

82 4 0 

CAS 
AND 
AND 
CAS 
AND 
CAS 

AND 

4971 
4996 
5171 
4972 
4993 
4983 

NA 1450 177 49 41 31 
8 4 9 0 O N A  

NA 16500 1630 4610 2750 22 
820 5230 610 192 153 NA 
NA 1350 228 106 90 114 

2500 7.2600 io30 238 133 NA 

NA 
4 

107 
NA 
76 

NA 13 

26 
NA 220 
70 51 
NA 14 

3 0.2 
0.77 
0.05 BI 01 

BI 03 
B I  03 
BI 13 
B I  13 

52 
3.5 
2.2 NA 

BI 16 
BI 16 
B I  18 
EM 04 
BM 04 
EM O b  

4994 
4970 
4969 
4989 
4968 
4982 

186 
NA 
NA 

2170 82 43 
0 0 0  

30 
0 
0 
M 

93 
314 

NA 
0 

13 
NA 

17 
NA 
NA 
63 
NA 

0 18 
NA 0 
NA 0.12 

160 17 
NA 12 

0.65 
0 
0.094 

16 
2.7 
4 .0  

0 4 0  ~ ~~ 

79 
NA 
NA 

1650 377 M 
751 545 279 

1170 392 171 
9 

75 NA 

II 

NA 15 

EM 06 AND 
BM 08 CAS 
EM 08 AND 
BM 10 CAS 
EM 1 2  CAS 
BM 1 2  AND 
BM 10 AND 

232 
NA 

4 58 
~ ~~ 952 

104 366 
NA 885 
NA 1280 

’181 M 

108 37 
280 107 
73 69 

310 78 
305 301 

M M  

17 
132 

30 
37 

210 
M 

NA 

NA 
49 

4 6 .1  
NA 11 
16 4.8 

0.4 
2 . 0  
0 .9  
0.95 
3.8 
1.8 
0.95 

4987 
4984 
498b 
4973 

4985 i45 204 43 56 47 NA 11 20 3.8 
:;:A 

43 Tower 
A 1  CAS 5259 NA 140000 66oCo5640 226 9 NA NA 1503 
Tower 
A2 CAS 5258 NA 99000 8 5 W l l l x o  619 13 NA NA l 5 a  
Tower 
B1 CAS 5257 NA 26000 13coO 723 16 4 NA NA 290 
Tower 
B2 CAS 5256 NA lW0 3510 274 4 8  9 NA NA 100 

A R C  A 

110 

5.4 

2.4 

NA 

NA 
NA 
M 

9 
22 
22 
NA 

NA 3.8 
NA 15 

252 4.5 

3298 
4957 
3299 
4962 
4974 
4963 

174 
NA 

26 1 
NA 
99 
NA 

16700 
1600 
2840 
1080 
736 
6 38 

1170 
276 
255 
253 
94 
68 

84 44 

121 56 
159 175 
72 45 
53 12 

47 44 
115 107 
76 35 
69 20 
42 24 
12 4 

148 84 
NA 
13 
NA 
26 
NA 

9 

51 
NA 
28 
NA 
18 
NA 

35 29 
NA 15 
12 26 
NA 12 

1 .5  
1.8 
1.5 
2.6 
1.1 

018 
018 

23 7.7 
NA 5.6 0.53 CAS 

04 2 
04 2 
054 
054 

83 
NA 
83 
NA 
50 
NA 

972 124 
1100 272 
436 85 
592 149 
165 57 
433 62 

NA 
22 
NA 
9 

NA 
13 

29 
NA 
22 
NA 

12 
NA 
26 
NA 

9.4 

5.5 
6.0 
2.7 
3.7 

12 
0.94 
1.7 
1.1 
0.7 
0.76 
0.2 

CAS 
AND 
CAS 

28 
NA 

12 
NA 

114 



TABLE 4.4 CONTINUED 

€u Dose 
Calculated 

Impactor Stage S ta t ion  S a m -  Tracer- 
p l e r  l a b  

Number 

A 1 2 3 4 5 6 7 Total  Respirable ' 

078 AND 
CAS 
AND 

078 
090 
090 CAS 
102 AND 
102 CAS 

114 AND 
1 1 4  CAS 

ARC E 
002 
010 
014 
022 
026 
026 

- 

026 
034 
038 
042 
042 
046 

050 
054 
054 
058 
O b 0  
060 

062 
070 
074 

078 
080 

080 
082 

094 
098 

078 

086 

106 

106 
106 
110 
118 

CAS 
AND 
CAS 
AND 
CAS 
CAS 

AND 
AND 
CAS 
CAS 
AND 
AND 

CAS 
CAS 
AND 
AND 
CAS 
AND 

CAS 
AND 
CAS 
CAS 
AND 
CAS 

AND 
AND 
CAS 
AND 
CAS 
AND 

CAS 
AND 
CAS 
AND 

dls/min, alpha 

75 60 46 56 46 NA 23 16 2.3 ::lz NA 524 68 28 52 18 NA NA 4.9 
4977 120 1060 159 103 73 NA 22 24 11 
4966 NA 762 132 88 64 26 NA NA 7.7 
4964 124 419 103 56 52 NA 26 40 5.9 
4980 NA 848 a5 113 36 22 NA NA 8 . 0  

1.0  
0.7 
1.6 
1 .3  
0.12 
1 . 2  

4976 75 288 116 79 70 NA 9 24 4.8 1 .3  
4960 NA 629 73 48 28 9 NA NA 5.5 0.6 

4823 
3246 
4830 

4820 

3245 
3243 

NA 4 12 
4 0 5  

NA 0 4  
161 14500 462 

NA 1180 4 
NA 1170 335 

0 
0 
4 

33 
4 

97 

4 
5 

16 
22 
32 
8 

31 
NA 
26 
NA 
40 
40 

NA 
0 

NA 
4 

NA 
NA 

NA 0.37 
0 0.1 

NA 0.36 
0 110 

NA 9.0 
NA 1 2  

0.25 
0.036 
0.33 
0.42 
0.54 
1.1 

4822 66 3530 5 5 0 NA 0 0 26 0.036 
3247 2 1  149 0 5 0 NA 0 0 1.3  0.036 
4828 NA 461 20 4 8  12 22 NA NA 4 .0  0.58 
4831 NA 4 0 4 0 0 NA NA 0.057 0 :  629 ~. ~ . ~ ~ ,  
5159 8 3  884 62 20 11 NA 9 o 7.8 0.32 
3244 137 216 45 32 18 NA 9 7 3.3 0.47 

4832 NA 586 170 28 48 49 NA NA 6.3 0.90 
4835 NA 978 180 40 24 31 NA NA 9.0 0.68 
5127 120 119 123 110 37 NA 23 31 4 .0  1 . 4  
3255 72 86 63 73 28 NA 19 35 2.7 1.1 
4829 NA 502 150 65 20 35 NA NA 5.5 0.86 
5125 200 957 205 129 38 NA 33 48 12 1 . 8  

4836 NA 832 133 6 1  40 44 NA NA 8.0 1.1 
3234 36 110 78 73 46 NA 18 44 2.9 1 .3  
4826 NA 683 174 86 75 35 NA NA 7.6 1 . 4  
4827 NA 679 113 32 24 49 NNA NA 6.4 0.75 
3233 8 3  144 5 5 5 NA 1 4  8 1.9 0.23 
4824 NA 4 o o o o NA NA 0.029 0 

7231 
3240 
4821 
324 1 
4825 
3 2 3  

60 
70 
NA 
17 
NA 
32 

82 
125 
387 
65 

214 
206 

119 
88 
76 
74 
85 
59 

55 215 
69 46 
40 16 
69 74 
53 28 
73 123 

NA 14 
NA 14 
75 NA 
NA 1 4  
4 0  NA 
NA 142  

39 
1 2  
NA 
16 
NA 

3 

4.2 
3.0 
4 . 2  
2.4 
3.0 
4.5 

2.3 
1.0 
0.94 
1 .2  
0.86 
2.5 

4833 NA 76 24 20 57 NA NA 2.4  0.72 
3237 24 '2; 52 43 24 NA 19 17 1 .6  0.74 
4834 NA 166 43 32 32 26 NA NA 2.2 0.64 
3239 4 5 9 1 4  9 NA 5 12 0.41 0.29 
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TABLE 4.4 CONTINUED 
- 

S t a t i o n  Sam- Tracer- Impactor Staee Pu Dose 
p l e r  l a b  Calculated 

Number 

A 1 2 3 4 5 6 7 T o t a l  Respirable 
- 

- ARC D dis/min, alpha 66 
002 CAS 4920 NA 4 8 4 12 9 NA NA 0.26 0.18 
006 CAS 5147 NA 0 0 0 0 5 NA NA 0.036 0.036 
010 AND 3283 0 5 5 9 5 NA 5 3 0.23 0.16 
014 CAS 4918 NA 0 0 0 4 13 NA NA 0.12 0.12 
022 AND 3284 1 2  567 0 0 0 NA 4 5 4 . 1  0 .  "65 
026 CAS 4921 NA 210 0 32 4 4 NA NA 1.8 0.29 

034 AND 3286 75 13coO 649 0 0 NA 0 D 98 0 
034 CAS 4924 NA 189 4 12 83 4 NA NA 2 .1  0.7 
038 CAS 4926 N A  220 1 2  45 53 39 NA NA 2.7 0.97 
046 AND 3287 4 31 7 7 2 PIA 4 13  0.48 0.19 
050 CAS 4927 NA 7 3  0 8 0 0 NA NA 0.58 0.058 

CAS 

A N D  
C A S  
AND 

MOBILE STATION NO. 1, 
ARC D. STATION 074 

~I 

Pos 01 CAS 5005 
POL 0 2  CAS 5006 

P o s  011 CAS 5002 
P o s  05 CAS 5004 
P o s  06 CAS 5007 

POS 03 CAS 5000 

NA 202 8 
HA 250 57 
21 73 9 
N A  291 28 
33 91 73 
NA 285 65 

NA 

NA 
17 

29 

El A 
17 

259 
69 

119 
36 
98 

9 

NA 
NA 
NA 
NA 
NA 
NA 

0 
4 

1 2  
4 

4 
e 

61 
46 
64 
91 
4 1  

9 

1 2  4 
0 8  
9 5  
8 0  

36 27 
53 24 

36 
119 

32 
0 

24 
18 

0 

0 
0 

8 
92 
36 
4 1  
24 
14  

0 

0 
II 

NA 
4 

NA 
36 

0 
11 
0 
0 
0 
0 

NA ITA 
NA N A  

NA NA 

NA NA 

NA 
18 
NA 
18 
NA 
23 

5 0  

5 13 

NA 
NA 
NA 
N A  
NA 
NA 

NA 
NA 
NA 
NA 
N A  
NA 

1.6 
2.3 
0.88 
2.4 
2.0 
3.3 

0.11 
0.086 
0.14 
0.086 
0.56 
0.82 

0 
0.06 
0.086 
0.06 
0.12 
0.03 

0 
0 .  03 
0 
0 .03  
0.06 
0 

Pos 07 CAS 500: NA 275 32 16 4 4 NA NA 2.4 0.17 
Pos 08 AND 5014 5b 61t: 66 24 1 4  NA 9 0 5.5 0.34 
Pos 09 AND 5013 75 596 79 1 4  9 NA 9 3 5.5 0.25 
Pos 10 AND 5012 79 334 50 1 4  14 NA 5 5 3.b 0.27 
Pos 11 CAS 5001 N A  206 54 0 0 13 NA NA 1.9 0.09 
Pos 12 CAS 5008 NA 227 49 12 4 9 NA NA 2.2 0.18 

Pos 15 C A S  . 4999 NA 424 101 4 0 5 NA NA 3.7 0.03 
Pos 16 CAS 5009 NA 208 82 8 0 0 NA NA 2 .1  0.06 
Pos 17 AND 5015 99 388 55 9 7 NA 7 4 4 .0  0.19 
Pos 18 AND 5011 50 504 4 1  5 5 N A  0 5 4.3 0.11 
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TABLE 4.4 CONTINUED 
- 

Station Sam- Tracer- Impactor Stage Ri Dose 
P l r r  Lab  Calculated 

Number 

A 1 2 3 4  5 6 : 7 Total RtsFirablE 

ARC F - 
302 C A S  
01 0 Ah?) 
014 CAS 
32 2 AND 
325 CAC 
325 CAS 
03'4 AND 

ChS 
CAS 

038 
04 2 
0115 ~\rn 
35 3 C hS 
Oj l :  C A S  
058 A N 3  
352 CAS 
0 5 2  CAS 

AND 
:AS 

37 3 
371 
378 CAS 
38 0 CAS 
e2 AND oefi CAS 
094 A hQ 

C A S  
A m  

098 
1% 
1% CAS 
110 CAS 
113 AE:D 

ARC H - 
002 
006 
010 
01'1 
022 
025 
030 

030 
0 30 
030 
030 
030 
030 

030 
0'4 
,??,a 
038 
0:r i: 
0LtG 

050 
058 
056 
06C 
060 
960 

CAS 
CAS 
AND 
CAS 
AND 
CAS 
CAS 

CAS 
C A S  
CAS 
C A S  
CAS 
CAS 

CAS 
AND 
CAS 
C A S  
CAS 
AND 

CAS 
AND 
CAS 
CAS 
CAS 
CAS 

4881 

3266 

4884 
3265 
4e86 
4385 
3267 
4891 
48E9 
3258 
4890 
4832 

4883 

3261 

4894 
j263 

26;: 
48e.3 

262; 
4897 

4393 
3262 

4 e s  
W E  
3263 

4864 
4865 
3254 
4866 

4838 

4850 
kG37 
4845 
4839 
4847 
4843 

4842 
3255 
hac7 
4859 

3 

4870 
3256 

4871 
72&8 
4872 
4680 
4844 
4849 

N 9  0 
4 3  

NA 0 

NA 0 
$ 5  

N A  0 
a 3  2790 
NA 691 
NA 4 

0 23 
NA 85 
m 2a 
2 1  18 
N A  151 
iYA 97 
2 8  203 
N.4 332 
NA 2% 
NA 199 
46 111 
!I.\ 2 1 0  
3 56 

NA 15 
8 5  

VA e 
NA C 
0 5  

0 
0 
0 
5 
0 
4 
4 

75 
0 
5 

1 2  
8 
0 

1 2  
32 
L! 2 
4 3  
103 
64 

111 
77 
67 
51 
14 

1, 
3 
3 

3 
0 
3 
3 
0 
3 
2 

2 14 
0 
5 
4 
0 
0 
L: 
8 
30 
24  
44 
32 
79 
Q4 
56 
2' 
5 
0 
C 
0 

4 
0 
4 
0 

15 
4 
6 

67 
3 
0 
4 
0 
0 
4 

1 2  
30 
16 
2 0  
44 
65 

2; 
1 2  
5 
0 
4 
3 

18 NA IIA 
NA 0 0 

9 NA NA 
YA 0 D 

9 NA NA 
YA N A  

NA 6 13 
13 NA NA 

0 N A  K A  
NA 0 Q 

0 NA i l A  
13 NA NA 
NA 3 4 
3 Nh. NA 
4 NA NA 

NA 15 2 1  
9 Nh XA 

3 0 I i t ?  N A  

35 NA !JA 
NA 28 53 
2 2  NA N P  
NA 5 13 

9 S A  NA 
0 NA KA 
NA 0 5 

13 NA N A  

NA g 15 

3.16 
0.058 
0.09 
3.1 

3.12 

6.2 
0.029 
C . 2 5  
0.76 
0.35 
0.31 
1.2 
1.1 
2.6 
3.1 
2.7 
2.5 
3.1 
2.9 
2 .2  
0.9 
0.3s 
0.15 
3.029 
C.08 

0. ?.e, 
2 3  

0.16 
0 
0.39 
0 
0.18 
0.09 
0.19 
3.75 
0 
0. CY55 
3.058 
0.093 
0.029 
0.055 
c.17 
0.67 
0.35 
0.55 
0.75 
1.2 
0.83 
1.3 
0.44 
0.2 
0. c6E.j 
0.029 
0.Ck3 

NA 0 0 4 4 48 NA Nk 0.4 0.4 
KA 4 0 0 8 52 NA NA 0 .45  0.47 
20 0 5 0 0 NA 0 5 0.25 0.036 
lik 0 0 0 0 0 NA N i  0 0 

0 2 0 7 2 NA 2 D 0.094 0.08 
NA G 0 0 20 84 NA NA 0.76 0.76 
NA 32 28 36 20 56 NA NA 1 .3  0.88 

NA 103 28 4 36 150 NA NA 2.3 1 . 4  
NA 70 12 4 20 101 KA NA 1.5 

NA 16 1 2  0 8 122 NA NA 1.1 0.94 
NA 40  64 4 36 53 NA NA 1 .4  0.66 
NA 52 24 84 24 114 NA NA 2.1 1.5 

0.B ~ 

N A  85 211 0 8 57 NA NA 1 .3  0.4b 

57 N A  NA 0.99 
NA 8 0 4 . 1  
0 NA NA 0.69 

62 IIA NA 6.7 
L6 N A  NA 5.7 
NA 0 D 1.8 

4 32 
4 4  
0 0  
8 24 
4 44 
o 138 

NA 114 0 
52 49: 8 
NA 93 
NA 703 1 4 1  
X A  795 6 
o iii o 

0.66 
0.11 
0 
0.67 

1.0 
0.83 

NA 80 4 8 0 0 NA NA 0.65 0.057 
20 0 2 0 4 NA 2 D 0 .2  0.04; 
NA 0 0 0 0 O N A N A O  0 
NA 36 32 0 1 2  49 NA ]?A 0.93 0.43 
:<A 77 4 0 24 79 NA NA 1 .3  0.75 
NL 46 8 0 36 74 NA NA 1.2 0.79 
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TABLE 4:4 CONTINUED 

Sta t ion  Sam- Tracer- Impactor Stage Pu Dose 
pler  l a b  Ca lcu la  t ea 

Xumber 

A 1 2 3 4 5 6 ' 7 Total  Respi rab le  

060 
060 
060 
060 
060 
060 

060 
062 
070 
074 
080 
082 

086 
088 
090 
090 
090 
090 

090 
090 
090 
090 
090 
094 

098 
106 
110 
118 

CAS 
CAS 
CAS 
CAS 
CAS 
CAS 

CAS 
CAS 
AND 
CAS 
CAS 
AND 

CAS 
CAS 
CAS 
CAS 
CAS 
CAS 

CAS 
CAS 
CAS 
CAS 
CAS 
AND 

CAS 
AND 
CAS 
AND 

4852 
4841  
4840 
4851 

4858 

4873 
3249 
4878 
4875 
3250 

4874 
4876 
4854 
4857 
4856 
4863 

4861 
4860 
4859 
4855 
4862 
3251 

4853 

4848 

4877 

43::; 
3253 

MOBILE STATION NO. 2, 
ARC I. STATION 050 

Pos 01 CAS 
P o s  02 CAS 
Pos 03 CAS 
Pos 04 CAS 
Pos 05 CAS 
Pos 06 CAS 

Pos 07 CAS 
Pos 08 AND 

Pos 10 AND 
Pos 11 CAS 
Pos 12 CAS 
Pos 13  AND 

Pos  14 AND 
Pos 15 CAS 
Pos 16 CAS 

POS 09 AND 

NA 
i I A  
NA 
NA 
NA 
NA 

93 
93 
32 
59 
28 
73 

NA 48 

24 37 
NA 152 

NA 119 

NA 174 
68 4 1  

dis/min, alpha 

4 
8 

16 
0 
14 
8 

4 
0 

bo 
8 4  
36 
60 

0 
0 

23 
J!4 
16 
55 

24 
8 

12 
16 
36 
28 

57 
71 
96 
83 

133 
62 

44 136 
24 88 
32 NA 

40 115 
14 NA 

16 i i g  

PIA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
9 

NA 
NA 
14 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
44 
NA 
NA 
D 

1.3  
1 .3  
1.1 
1 . 2  
1 .5  
1 . 2  

1.7 
1.7 
1.7 
3.0 
2.7 
1 .8  

NA 77 40 12 16 128 NA NA 2,O 
NA 0 0 0 0 4 NA NA 0.02: 
NA 24 32 20 28 127 NA NA l.? -. I 
i i~ o i6 16 4 iji NA NA 1.2  
NA 20 4 8 0 57 NA NA 0.6: 
NA 12 20 16 12 144 NA NA 1.5 

NA 16 24 20 32 101 NA NA 1.4 
NA 8 28 16 32 110 NA NA 1.4 
NA 8 24 24 40  128 NA NA 1.6 

NA 24 24 20 32 92 NA NA 1.4 
0 1 4 4  5 9 9 MA 9 1 2  1.: 

NA 0 20 8 8 57 NA NA 0.66 

NA 20 24 12 32 75 EA NA 1.2 

.... _ I  

[I 4 6 0 4 NA 4 61 0.59 
NA 0 0 0 12 79 NA NA 0.65 
24 2 6 4 2 NA 4 3 j  0.55 

6 
0.58 
C .  6: 
0.78 
0.75 
1 .2  
0.64 

1.3 
0.81 

1 .3  
1.1 
0.59 

1.1 
0.029 
1 .3  
1.1 
0.b6 
1 .2  

1.1 
1.1 
1.4 
0.84 
1.0 
0.26 

0.52 
0.40 
0.65 
0.32 

0.7e' 

5020 NA 163 12 4 0 9 NA NA 1.3 0.09 
5017 NA 0 0 0 0 D N A N A O  0 
5019 NA 0 0 0 4 0 NA NA 0.03 0.05 ...- .. .~ 
501s NA 4 0 0 0 4 NA NA 0.06 0.03 

5021 NA 4 0 0 4 0 NA NA 0.06 0.03 
5016 MA 0 0 0 0 0 NA NA 0 0 

5022 Nil 0 0 0 0 4 NA NA 0.03 0.05 
5030 0 116 0 0 5 NA 0 0 0.88 0.036 
5028 12 192 0 0 0 XA 0 0 1 . 5  0 -., 
5029 8 51 5 0 0 NA 5 4 0.51 6.065 
5023 NA 12 0 0 4 9 NA NA 0.18 0.09 
5024 NA 1 2  1 2  16 0 9 NA NA 0.35 0.18 
5032 4 27 0 0 0 NA 27 13  0.50 0.29 

5027 4 2 0 0 0 NA M 9 0.11 0.065 
5025 NA 4 0 0 4 1  9 NA NA 0.38 0.36 
5026 NA 0 0 0 0 0 NA NA 0 0 
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TABLE 4.4 CONTINUED 

S t a t i o n  S a m -  Tracer- Impactor Stage  Pu Dose 
p l e r  l a b  Calcu la ted  

N u m b e r  

A 1 2 3 4 5 6 7 Total R e s p i r a b l e  

ARC J dis/min, alpha & &  

026 CAS C A S  4899 4898 NA 8 0 0 0 0 NA NA 0.057 0 

- 
002 C A S  4901 N A  0 0 0 0 O N A N A O  0 
010 A N D  3268 o o o o o NA o 8 0.057 0.057 
014 C A S  4902 NA 0 0 4 0 9 NA NA 0.093 0.093 
022 A N D  3269 0 0 5 0 0 NA 5 12 0.16 0.12 
026 NA 4 4 8 4 0 NA NA 0.14 0.086 

034 
0 38 
04 2 
04h 

C A S  
C A S  

8 
NA 
NA 
24 
NA 
N A  

23 
41 
508 
2 
89 
37 

4 
0 

0 
0 
8 
0 
4 
0 

0 
0 
8 
0 
12 
0 

NA 
0 
18 
NA 
4 
0 

0 
N A  
N A  
4 

NA 
N A  

0 
NA 
N A  
31 
NA 
N A  

0.22 
0 ;  3 
3.9 
0.45 
0.82 
0.26 

0 
0 
0.24 
0.25 
0.14 
0 

A N D  3272 4 4 55 4 13 NA 72 18 1.2 0.77 
060 N A  28 0 0 4 9 NA NA 0.29 0.093 C A S  4906 

37 46 23 23 5 NA 5 3 1.0 0.26 
NA 130 43  o o g NA NA 1.3 0.064 A N D  3275 

C A S  4904 

062 C A S  4907 N A  8 4 0 0 0 NA NA 0.086 0 

078 074 C A S  4905 NA 49 29 16 16 22 NA NA 0.95 0.38 

C A S  NA 
12 
NA 
0 

NA 
4 

20 
11 
8 
0 
0 
4 

40 
25 
33 
4 
8 
4 

20 
41 
29 

4 

8 
25 
88 
4 
4 
0 

9 
NA 
27 
NA 
35 
NA 

NA 
11 
N A  
13 
N A  

0 

NA 
16 
NA 
18 
NA 
11 o.Ii 

lob C A S  4912 NA 4 4 0 16 4 NA N A  0.2 0.14 
110 C A S  4909 NA 4 0 35 0 4 N A  NA 0.31 0.25 
118 A N D  3273 0 1 5  2 0 NA 0 4 0.094 0.043 

ARC K 

008 C A S  4941 NA 4 4 4 0 18 NA NA 0.21 0.16 
016 C A S  4931 NA 0 0 0 4 40 NA NA 0.32 0.31 
024 C A S  4929 NA 0 0 4 0 4 NA NA 0.057 0.057 

040 N A  614 33 4 16 13 N A  NA 4.8 0.24 
048 C A S  4930 NA 52 8 0 8 26 NA NA 0.67 0.24 
032 C A S  4935 

056 C A S  4933 NA 20 20 8 12 13 NA NA 0.52 0.24 
0.31 
0,42 064 072 C A S  4934 NA 93 28 20 4 35 NA NA 1.3 

080 C A S  4940 NA 24 53 16 20 27 NA NA 1.0 0.45 
088 C A S  4939 NA a 33 24 8 27 NA NA 0.72 0.42 

0.49 096 C A S  4938 NA 4' 8 8 4 57 NA N A  0.58 

112 C A S  4937 NA 0 0 0 0 4 NA NA 0.029 0.029 

C A S  4932 NA 222 12 o 12 13 NA NA 1 . 9  0.18 

C A S  4942 NA 44 0 0 8 35 NA NA 0.62 

104 C A S  4936 NA 0 4 4 8 13 N A  NA 0.21 0.18 
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TABLE 4.4 CONTINUED 

~~~ 

S t a t i o n  S a m -  Tracer- Impactor Stage Pu Dose 
p l e r  l ab  Calculated 

Number 

A 1 2 3 4 5 6 7 Total  Respirable 

ARC L 
002 CAS 
006 CAS 
010 AND 

- 

014 CAS 
022 AND 
026 CAS 

034 AND 
034 CAS 

CAS 
03' 046 AND 
050 CAS 
058 AND 

060 CAS 
062 CAS 
070 AND 

CAS 
AND 

074 
082 
086 CAS 

4956 NA 0 0 
4954 NA 0 0 
3288 4 5 5  
4952 NA 8 0 
3289 1 2  0 0 
4953 NA 33 0 

dis/min, alpha & h  

3292 0 22 0 
4951 NA 32 0 
4955 NA 90 86 
3290 25 147 14 
4950 NA 53 4 
3291 o 23 o 
4947 NA 0 0 
4940 NA M M 
1297 21 4 2  bo 

0 0 9 NA NA 0.064 0.064 
0 4 18 NA NA 0.16 0.16 
0 0 NA 5 8 0.19 0.094 . ~~ ~.~ 
4 4 13 N n  NA 0.21 0.15 
5 5 NA 5 0 0.19 0. I1 
0 4 18 NA NA 0.39 0.16 

0 0 NA 18 0 0.29 0.13 
0 0 1 7  NA NA 0 .72 0.094 
8 0 9 NA NA 1.4 01 15 
0 0 NA 0 8 1 . 4  0.051 
0 8 13 NA NA 0.56 0.15 
0 0 N A  0 16 0.28 0.11 

0 0 4 NA NA 0.029 0.029 
M M 9 NA NA 0.064 
9 0 NA 0 1 2  1.0 0.15 

496 3 NA 16 1 2  8 0 13 NA NA 0.35 0. E 
12 5 23 37 23 NA 9 5 0.83 0.53 

4944 3296 NA 8 4 1  16 12 18 NA NA 0.68 0.33 

088 CAS 4 9 4 8  NA 0 16 ~~~ 29 16 18 NA NA 0.56 0.43 
AND 3595 21 0 2 7 13 NA 4 8 0.35 0.23 

09' 038 CAS 4945 NA 0 8 8 25 40 NA NA 0.58 0.52 
106 AND 3294 8 0 5 5 0 NA 0 5 0.16 0.076 
110 CAS 4949 NA M M M M 13 NA NA 0.095 
- 118 AND 3293 8 0  5 0 0 N A  9 8 0.21 0.12 
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APPENDIX A 

CASCADE IMPACTOR STAGE DIMENSIONS 

TABLE A . l  DIMENSION OF STAGES 3 AND 4 OF TiiE CASELLA M A R K  I1 IMPACTOR 

A l l  j e t  width measurements made with B r i n e l l  m e t a l l u r g i c a l  microscope; 
s epa ra t ion  dimensions measured with depth micrometer. 

Abbreviat ions:  DT, Double Tracks; CS, Clean S l a t e .  

S e r i a l  S tage  3 Stage  4 
Number 

J e t  Sepa ra t ion  J e t  Separa t ion  
Dimens ion  Width Dimension Width 

inches  inches inches  inches  

100 
101 
102 
104 
105 
106 

106 D F  
107 
108 
109 
110 
111 

112 
115 
116 
117 
118 
120 

122 
123 
124 
125 
126 
89gb 

127 
128 
129 
130 
131 
132 

132 D F  
134 
135 
137 
138 
139 

0.031 
0.034 
0.032 
0.035 . 0.030 
0.019 

0.028 
0.037 
0.034 
0.028 
0.024 
0.040 

0.032 
0.035 
0.031 
0.029 
0.030 
0.032 

0.030 
0.031 
0.033 
0.028 
0.029 
0.029 

0.028 
0.030 
0.030 
0.030 
0- 035 
0.030 

0.031 
0.032 
0.033 
0.033 
0.028 
0.035 

0.016 

0.015 

0.005 

0.016 

0.014 

0.015 
0.014 

0.016 
0.015 
0.014 
0.015 
0.017 

0.015 

0.016 
0.016 
0.014 
0.015 

0.013 

0.016 

0.015 
0.014 

0.014 
0.015 
0.015 

0.014 

0.017 
0.017 
0.015 
0.016 

0.014 
0.014 
0.015 
0.016 

0.014 

0.016 

0.016 

0.016 
0.014 
0.011 
0.013 
0.016 
0.016 

0.016 

0.013 
0.015 

0.016 
0.012 
0.012 

0.012 
0.011 
0.012 
0.010 
0.010 
0.017 

0.012 
0.012 
0.011 
0.016 
0.016 
0.016 

0.010 
0.011 
0.018 
0.016 
0.016 
0.016 

0.020 
0.012 
0.016 
0.019 
0.016 
0.012 

0.003 
0.004 
0.005 
0.006 

0.006 

0.005 
0.007 
0.006 
0.007 

0.007 

0.008 

0.005 

0.005 

0.005 
0.005 

0.005 

0.006 
0.011 

0.005 
0.006 
0.005 
0.006 
0.004 
0.005 

0.005 
0.006 
0.009 
0.007 
0. om 
0.005 

0.007 
0.005 
0.006 
0.009 
0.007 
0.006 
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TABLE A . l  CONTINUED 

S e r i a l  S t a g e  3 S t a g e  4 
Number 

J e t  S e p a r a t i o n  Jet S e p a r a t i o n  . 
Width Dimension Width Dimension 

141 
144 
146 
147 
151 
152 

153 
154 
156 
157 
158 
159 
161 
163 
165 
166 
167 
168 

170 
171 
172 
174 
174 
17b 

177 
178 
181 
182 
183 
187 

189 
190 
191 
192 
193 
194 

195 
196 
197 
198 
199 
200 

201 
202 
203 
204 
205 
206 

i n c h e s  

0.031 
0.031 
0.027 
0.033 
0.036 
0.030 

0.032 
0.031 

0.025 
0.031 

0.036 

0.031 

0.031 
0.028 
0.031 
0.031 
0.033 
0.028 

0.031 
0.031 
0.028 

0.030 
0.033 

0.031 
0.031 
0.033 
0.031 

0.034 

0.033 
0.030 
0.034 
0.030 
0.032 
0.035 

0.028 
0.030 
0.031 
0.030 

0.030 

0.032 

0.030 

0.032 

0.028 
0.030 
0.035 
0.030 
0.032 
0.030 

inchez  Inches  Inches  

0.015 

0.016 
0.015 

0.013 
0.016 

0.018 

0.014 

0.014 
0.015 
0.007 
0.015 
0.015 

0.016 
0.015 
0.014 
0.015 
0.015 
0.015 

0.014 

0.014 
0.017 
0.014 
0.014 

0.014 
0.014 

0.016 
0.014 

0.016 

0.015 

0.016 

0.016 
0.015 
0.014 
0.014 
0.017 
0.014 

0.014 

0.014 
0.014 
0.014 
0.014 

0.015 
0.015 
0.014 
0.014 
0.012 
0.014 

0.016 

0.012 0.005 
0.011 0.005 
0.014 0.007 
0.018 0.007 
0.012 0.005 
0.010 0.005 

0.015 0.006 
0.011 0.007 
0.012 0.006 
0.012 0.005 ~.~~~ ~. ~~ 

0.012 0.007 
0.014 0.006 

0.012 0.007 
0.014 0.006 
0.010 0.004 
0.011 0.004 
0.012 0.005 
0.012 0.005 

0.016 0.007 
0.010 0.005 
0.015 0.005 
0.011 0.006 
0.014 0.006 
0.014 0.006 

0.015 0.006 
0.009 0.006 
0.011 0.006 
0.011 0.004 
0.012 0.005 
0.012 0.004 

0.018 0.007 
0.017 0.005 
0.016 0.006 

0. oi7 
0.012 

0.013 0.006 

0.006 
0.008 

0.012 0.005 
0.011 0.006 
0.012 0.005 
0.010 0.006 
0.012 0.005 
0.019 0.005 

0.016 
0.012 
0.016 
0.010 
0.011 
0.012 

0.007 
0.005 

0.006 
0.007 

0.006 

0.006 
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TABLE A . l  CONTINUED 

S e r i a l  S t age  3 S tage  4 
Number 

J e t  Sepa ra t ion  J6t Sepa ra t ion  
Width Dimension Width Dimension 

207 
2 08 
2 09 
2 10 
213 
214 

215 
2 16 
216 cs IIIa 
217 
218 
219 

220 
221 
222 
223 
225 
226 

233 
234 
235 
236 
237 
238 

239 
240 
241 
242 
243 
244 

246 
247 
250 
251 
252 
253 

254 
255 
257 
258 
259 
260 

inches  

0.030 
0.035 
0.028 
0.019 
0.036 
0.033 

0.030 
0.032 
0.031 
0.031 
0.029 
0.028 

0.019 
0.034 
0.036 
0.032 
0.035 
0.029 

0.028 
0.032 
0.035 
0.033 
0.034 
0.028 

0.030 
0.031 
0.031 
0.034 
0.035 
0.031 

0.032 
0.028 
0.028 
0.031 
0.034 
0.033 

0.032 
0.032 
0.030 
0.035 
0.028 
0.031 

0.033 
0.032 
0.028 
0.034 
0.035 
0.032 

inchea 

0.015 
0.014 
0.015 
0.007 
0.013 
0.015 

0.015 

0.016 
0.016 

0.015 
0.016 
0.015 

0.007 
0.017 
0.015 

0.016 
0.014 

0.013 
0.014 
0.014 
0.016 
0.012 
0.016 

0.016 

0.016 
0.015 
0.014 
0.015 
0.012 
0.016 

0.015 
0.014 
0.015 
0.014 

0.015 

0.017 
0.013 
0.014 
0.013 
0.014 

0.015 

0.015 

0.016 
0.016 
0.014 
0.014 
0.014 
0.017 

inches  

0.012 
0.016 
0.020 
0.011 
0.022 
0.017 

0.012 
0.010 
0.008 
0.010 
0.011 
0.012 

0.013 
0.013 
0.015 
0.012 
0.016 
0.011 

0.016 
0.011 
0.021 
0.017 
0.011 
0.016 

0.014 
0.012 
0. Olb 
0.011 
0.012 
0.010 

0.010 
0.012 
0.012 
0.016 
0.011 
0.017 

0.012 
0.013 
0.012 
0.011 
0.016 
0.011 

0.016 
0.012 
8.016 
0.010 
0.012 
0.017 

inches  

0.007 
0.007 
0.007 
0.005 
0.006 
0.008 

0.008 
0.006 
0.006 
0.006 
0.005 
0.005 

0.007 
0.007 
0.007 
0.006 
0.004 
0.005 

0.004 

0.007 
0.004 
0.006 
0.008 

0.006 
0.008 
0.009 
0.005 
0.005 
0.003 

0.007 
0.005 
0.005 
0.006 
0.006 
0.004 

0.005 
0.005 
0.006 
0.008 
0.006 
0.006 

0.006 
0.006 
0.006 
0.005 
0.006 
0.009 

0.006 
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TABLE A . l  CONTINUED 

S e r i a l  Stage  3 Stage  4 
Number 

J e t  Separation J e t  Separation 
Width Dimension Width Dimension 

260 cs la 
262 
263 
265 
266 
268 

269 
271 
272 
274 
275 
276 

277 
278 
280 
281 
282 
283 

284 
285 
286 
287 
2 88 
292 

292 cs I I I ~  
293 
239 cs Ia 
294 
295 
296 

298 
300 
301 
302 
303 
303 D F  

304 
3 05 
3 06 
3 07 
308 
309 

Inches 

0.028 
0.039 
0.031 
0.033 
0.031 
0.032 

0.030 
0.036 
0.033 
0.032 
0.024 
0.028 

0.032 
0.034 
0.029 
0.028 
0.028 
0.030 

0.031 
0.032 
0.028 
0.034 
0.028 
0.035 

0.029 
0.030 
0.028 
0.035 
0.029 
0.031 

0.028 
0.029 
0.034 
0.035 
0.025 
0.016 

0.031 
0.032 

0.028 

0.037 

0.038 
0.030 
0.031 

0.034 
0.031 

0.031 

0.028 

0.036 

Inches 

0.014 
0.014 
0.014 
0.015 
0.017 
0.015 

0.015 

0.014 
0.014 
0.015 
0.014 

0.015 
0.015 
0.015 
0.014 
0.014 
0.016 

0.014 
0.015 
0.015 

0.016 
0.015 

0.015 
0.015 
0.014 
0.016 
0.012 
0.013 

0.015 
0.014 
0.014 
0.014 
0.006 
0.007 

0.017 
0.015 
0.015 
0.014 
0.014 
0.015 

0.015 

0.015 
0.013 
0.014 
0.017 

0.016 

0.016 

0.016 

inches  

0.016 
0.012 
0.012 
0.012 
0.011 
0.014 

0.019 
0.014 
0.015 
0.011 
0.020 
0.012 

0.017 
0.012 
0.018 
0.010 
0.012 
0.012 

0.012 
0.019 
0.014 
0.016 
0.012 
0.012 

0.008 
0.013 
0.012 
0.018 
0.012 
0.012 

0.012 
0.011 
0.012 
0.015 
0.021 
0.014 

0.015 
0.012 
0.013 
0.016 
0.014 
0.014 

0.015 

0.016 
0.012 
0.012 
0.011 

0.013 

inches  

0.004 
0.005 
0.006 
0.006 
0. om 
0.005 

0.008 
0.005 
0.005 
0.005 
0.006 
0.006 

0.006 
0.005 

0.006 
0.006 

0.007 
0.005 

0.006 
0.007 
0.006 
0.006 
0.006 
0.005 

0.005 
0.004 
0.006 
0.007 
0.005 
0.006 

0.007 
0.007 
0.006 
0.006 
0.007 
0.006 

0.006 
0.005 
0.006 
0.006 
0.006 

0.005 
0.007 
0.005 
0.005 
0.010 
0.006 

0.007 

184 



TABLE A . l  CONTINUED 

Serial Stage  3 Stage  4 
Number 

J e t  Separation Je i Separation 
Width Dimension Wld t h  Dimension 

317 
320 
321 
326 
329 
330 

331 
332 
332 CS 1' 
334 
335 
336 

338 
339 
340 
341 
342 
343 

344 
345 
345 cs IIP 
346 
347 
348 

349 
350 
351 
352 
354 
355 
358 

;;A 
503 

601 
802 
803 
604 
805 
806 

607 
806 
809 
810 
811 
612 

613 
814 
615 
816 
817 
618 

Inches 
0.031 
0.026 
0.032 
0.039 

0.031 
0.030 

0.031 
0.037 

0.030 
0.034 

0.028 
0.026 
0.030 

0.030 
0.029 

0.034 
0.031 
0.026 
0.035 
0.036 
0.032 

0.033 
0.031 
0.035 
0.032 
0.031 
0.039 
0.033 

0.031 
0.028 
0.033 

0.033 
0.030 
0.034 

0.034 
0.035 

0.036 
0.035 
0.033 
0.033 
0.032 
0.033 

0.037 

0.035 
0.031 
0.037 
0.037 

0.031 

0.029 

0.019 

0.036 

0.036 

inches  

0.015 
0.015 

0.014 
0.014 
0.014 
0.013 

0.014 
0.014 
0.014 
0.013 
0.016 
0.016 

0.014 
0.014 

0.006 
0.014 

0.015 

0.015 

0.016 
0.014 
0.014 
0.014 
0.014 
0.017 

0.015 
0.016 

0.015 

0.015 
0.015 
0.014 
0.015 

0.013 
0.014 
0.015 

0.015 
0.015 
0.015 
0.016 
0.015 
0.015 

0.015 
0.01b 
0.015 
0.015 
0.017 
0.017 

0.015 
0.015 

0.014 
0.016 

inches  
0.012 
0.012 
0.014 
0.020 
0.012 
0.016 

0.016 
0.015 
0.012 
0.011 
0.014 
0.011 

0.006 
0.013 
0.015 
0.012 
0.010 
0.017 

0.014 
0.012 
0.012 
0.020 
0.012 
0.013 

0.011 
0.012 
0.016 
0.020 
0.017 
0.014 
0.013 

0.012 
0.012 
0.015 

0.013 
0.015 
0.016 

0.013 
0.015 

0.013 

0.014 
0.013 
0.015 
0.012 
0.014 
0.013 

0.015 
0.015 

0.016 
0.015 
0.017 
0.017 

Inches 
0.005 
0.007 
0.004 
0.009 
0.007 
0.005 

0.006 
0.006 
0.006 
0.006 
0.006 
0.006 

0.005 
0.007 
0.007 
0.006 
0.004 
0.006 

0.006 

0.006 
0.006 

0.005 

0.006 
0.005 
0.006 
0.006 

0.006 
0.005 

0.007 

0.007 

0.006 

0.006 

0.006 

0.006 

0.006 
0.006 
0.006 
0.006 
0.006 
0.006 

0.006 
0.006 
0.007 
0.005 
0.006 
0.006 

0.005 
0.006 
0.006 
0.007 

0.007 
0.006 
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TABLE A . l  CONTINUED 

Serial Stage 3 Stage 4 
Number 

Jet Separation Jet : Separation 
Width Dimension Width DlUlellsi0ll 
inches inches inches inches 

0.036 0.014 
0.015 

819 
820 0.035 
821 0.036 0.014 
822 0.037 0.014 

0.034 0.015 823 
824 0.034 0.016 

835 
836 
037 
800 
839 
840 

824 CS IIIa 0.028 
825 0.040 
826 0.033 
827 0.033 
828 0.034 
829 0.035 

0.034 0.017 
0.014 

830 
0.035 

0.014 
831 
831 CS IIIa 0.031 

0.032 0.015 832 
0.036 0.016 

833 
834 

0.040 0.017 
0.040 0.015 

0.032 0.015 

0.038 0.016 

0.035 0.015 

0.033 0.016 

841 
842 
843 
844 
845 
846 

847 
848 
849 
850 % 
852 
853 
a54 
865b 
856 

a55 

0.018 
0.016 
0.015 
0.015 
0.013 
0.016 

0. O B  0.015 

0.035 

0.038 
0.035 
0.035 

0.038 
0.036 

0.036 
0.034 
0.031 
0.033 
0.031 
0.031 

0.031 
0.031 

0.033 
0.033 
0.031 

0.031 

0.014 
0.014 
0.015 
0.015 
0.015 
0.017 

0.016 
0.017 
0.017 
0.014 
0.015 
0.015 

0.019 
0.016 
0.017 
0.013 
0.013 
0.014 

0.016 0.006 
0.015 0.005 
0.015 0.005 
0.014 0.005 
0.014 0.006 
0.016 0.007 

0.016 
0.011 
0.015 
0.013 
0.014 
0.016 

0.006 
0.006 
0.006 
0.005 
0.007 
0.006 

0.015 0.006 
0.015 0.008 
0.012 0.008 
0.017 0.008 
0.014 0.007 
0.015 0.008 

0.022 0.007 

0. "1.5 0 ,  O'J!:. 
0.016 0.007 
0.013 0.006 
0.015 0.007 

0.017 0.0%' 

0.017 
0.017 
0.014 
0.015 
0.013 
0.016 

0.016 
0.015 
0.012 
0.014 
0.016 
0.016 

0.012 
0.012 
0.016 
0.012 
0.012 
0.016 

0.005 

0.006 
0.005 

0.006 
0.006 

0.007 
0.007 

0.006 
0.006 
0.007 

0.009 
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TABLE A . l  CONTINUED 

S e r i a l  S t age  3 S tage  4 
Number 

J e t :  Separa t ion  J e t  Sepa ra t ion  
Width Dimension Width Dimension 

Inches inches  Inches inches  

857 
858 
859 
88bb 
860 
861 

0.031 0.012 
0.033 0.015 
0.031 0.014 
0.031 0.014 
0.031 0.015 
0.033 0.015 

862 
863 
863 cs I I I ~  
8b6 
877 
877 cs I I I ~  
881 DTa 
882 
888b 
890 cs 111 
892b 

0.035 0.015 
0.031 0.015 
0.031 0.016 

0.029 0.014 
0.035 0.015 

0.012 0.006 
0.012 0.007 
0.014 0.005 
0.014 0.005 

0.010 0.005 
0.012 0.005 

0.012 0.005 
0.016 0.005 
0.012 0.006 
0.014 0.007 
0.014 0.006 
0.012 0.006 

0.012 0.005 
0.012 0.006 
0.010 0.005 
0.014 0.006 
0.010 0.006 

aStages mixed dur ing  decontamination. Reassembled and remeasured p r i o r  t o  

b F i f t h  s t a g e  changed d u e  t o  damaged threads .  

event i nd ica t ed .  
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'TABLE A . 2  ANDERSEN CASCADE IMPACTOR STAGE DIMENSIONS 

Jet width measurements made with Brinell Microscope; Separation dimensions 
measured with depth micrometer. All measurements recorded in mllllmeters. 

Sampler Stage 1 Stage 2 Stage 3 Stage 4 stage 6 
Number 

Jet Gap Jet Gap Jet Gap Jet Gap Jet Gap 

A 59 1.5 
1.5 
1.2 

1.10 

A 27 1.25 
1.20 
1.20 
1.20 
1.20 
1.25 
1.2 
1.2 
1.2 
1.2 

A 40 1.15 
1.20 
1.20 
1.20 
1.20 
1.15 
1.15 
1.15 
1.20 
1.15 

A 76 1.20 
1.20 
1.20 
1.20 
1.15 
1.20 
1.20 

3.99 

3.99 

3.94 

3.94 

4.12 

0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 

0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.96 
0.90 
0.90 
0.90 

0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.30 
0.90 

0.90 
0.90 
0.30 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 

0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 

3." 

3.05 

3.18 

3.05 

3.18 

0.65 2.47 0.50 2.04 0.20 1.02 
0.65 0.50 0.20 
0.65 0.50 0.20 
0.65 0.50 0.20 
0.65 0.50 0.20 
0.65 0.50 
0.65 0.50 
0.65 0.50 
0.65 0.50 
0.65 0.50 

0.65 
0.65 

0.65 

0.70 

0.70 
0.70 

0.70 
0.70 

0.70 
0.70 

0.70 
0.70 
0.70 
0.70 
0.70 
0.70 
0.70 
0.70 
0.70 
0.70 

0.70 

0.70 
0.70 

0.70 
0.70 
0.70 
0.70 
0.70 

0.70 

0.70 

2.42 

1.99 

2.42 

0.50 
0.50 
0.50 
0.50 

0.50 
0.50 

0.50 
0.50 

0.50 

0.50 

0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 

0.50 
0.55 
0.55 
0.55 
0.55 
0.50 
0.55 
0.50 
0.50 
0.50 

2.04 

2.04 

2.04 

0.20 
0.20 
0.20 
0.20 
0.20 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

0 . 8 9  

0.762 

1.02 

0.70 2.54 0.50 2.04 0.x )  0.890 
0.70 0.50 0.20 
0.70 0.50 0.20 
0.70 0.50 0.20 
n.70 0.50 0.20 

0.20 
0.20 
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TABLE A.2 CONTINUED 

Sampler Stage 1 Stage  2 Stage 3 s t a g e  4 Stage v 
Number 

J e t  Qap J e t  (lap J e t  Qap J C ~ :  (lap J e t  (lap 

A 1  1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 

A 67 

A 57 

R 24 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 

1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 

4.13 

4.09 

4.02 

4.06 

0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 

0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 

0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 

0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 

3.18 

3-05 

3.05 

3.05 

0.70 
0.70 
0.65 
0.70 
0.65 
0.70 
0.70 
0.70 
0.70 
0.70 

0.70 
0.70 
0.70 
0.70 
0.70 
0.70 
0.70 
0.70 
0.70 
0.70 

0.70 
0.70 
0.70 
0.70 
0.70 
0.70 
0.70 
0.70 
0.70 
0.70 

0.70 
0.70 
0.70 
0.65 
0.70 
0.70 
0.70 
0.70 
0.70 
0.70 

2.37 

2.34 

2.42 

2.39 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 

0.50 
0.50 
0.50 
0.50 

0.50 
0.50 

0.50 

0.50 

0.50 

0.50 
0.50 

0.50 

0.50 

0.50 

0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 

0.50 

0.50 
0.50 

0.50 
0.50 

0.50 
0.50 

0.50 
0.50 
0.50 

1.96 

1.99 

1.91 

1.99 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

0.20 
0.20 
0.20 
0.m 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

0.663 

0.69 

0.762 

0.890 
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APPENDIX B 

INSTRUMENT AIR-FLOW DATA 

TABLE B.l VACUUM AND AIR-FLOW DATA FOR TKE CASELLA MARK $1 IMPACTOR USED WTTH THE 
VITRO (ECLIN) PUMP 

A i r  flow measured with Brooks Rotameter. Vacuum measured eith'British Vacuum-Flow 
Eleter. Impactors Equipped with glass disks and Gelman AN-4 F i l t e r s  

~~ ~~ 

Serial vacuum Flow Serial Vacuum P1 ow 
Number Number 

inches, Hg liters/min inches, Hg liters/rr.in 

100 3.0 17.7 302 q -  L.3 17.8 
101 2.5 17.8 300 L: . 0 17.2 

3.0 17.b 
3." 17.7 

108 3-0 17.6 308 
3.0 17.7 309 

12 3.5 17.5 312 3.0 17.5 
128 3.0 17.e 314 3.5 17.8 

3.1' 1e.o 315 3.0 17.7 
1e.o 321 4.5 17.3 

131 
4.0 

135 3.0 17.7 329 3.5 I?..? 
134 
137 3.0 17.8 531 3.0 17.5 

3.5 17.5 334 3.5 17.7 
17.5 

154 
158 3.0 17.5 335 3.5 

200 
201 
205 
207 
209 
210 

17.3 
17.8 
17.7 
17.5 

17.8 
18.2 

613 
817 
820 
821 
627 
231 

3.0 
2.5 
3.5 
2.5 
3.0 
'1.0 

17.6 
17.5 
17.3 
17.8 
17.6 
E . 0  

17.5 899 4.0 17.3 2:: 17 -7 
280 
262 
284 3.5 18.0 
285 3.0 17.6 
29 2 3.0 17.7 
300 3.0 17.3 
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TABLE B.2 VACUUM AND AIR-FLOW DATA FOR THE CASELLA MARK I1 IMPACTOR USED WITH THE 
GELMAN BANTAM PUMP 

A i r  flow measured wi th  Brooks Rotameter. 
Flow Meter. 

S e r i a l  vacuum Flow S e r i a l  vacuum Flow 
Number Number 

Vacuum measured wi th  B r i t i s h  Vacuurn- 
Impactors equipped with g l a s s  d i s k s  and GelIQan AM-4 F i l t e r s .  

inches, Hg l i t e r s /min  inches,  H g  l i t e r s /min  

292 3.0 ;::; 17.8 
3.0 
2.5 1 .o 
4.0 17.5 

18.0 3.0 
17.8 309 3.0 

300 
108 3.0 18.0 302 

306 
308 

128 

100 3.0 
101 2.5 17.8 

3.0 18.0 

17.8 
17.5 

3.0 
1 2  3.0 122 

18.0 312 3.0 17.8 
17.7 3.5 
17.8 

17 -3 314 

17.2 
17.5 

18.2 316 

131 
134 

17.8 321 
135 

3.5 
17.7 

329 17.5 
137 
158 3.0 331 3.0 18.0 
154 

2:; 
3:: 
3.0 
3.0 
3.5 

166 3.5 17.7 334 3.0 17.8 
17.5 
17.2 

177 
182 
193 lgb 3.5 18.0 
197 3.0 17.8 

17.5 3.5 
3 2  3.0 17.7 

3.0 18.0 350 3.5 17.5 
18.0 2.5 3:; 3.0 17.8 

335 2;: 

804 3.0 18.0 
18.0 

17.7 
808 3.0 

200 3.0 
18.0 

3.0 17.8 
2.5 

813 
201 3.0 

17.8 
817 

205 3.0 
17.7 

820 3.5 
3-0 

18.2 
207 
210 4.0 821 2.5 2.5 

17.8 
209 

18.2 827 3.0 18.0 
18.2 3.0 

2.5 18.2 
229 2.5 

17.7 

17.5 
3.0 231 

3.5 
18.0 

3.0 
17.7 

3.0 
17.7 

2 0  3.5 
250 3.0 837 3.0 3.0 

17.8 
246 

831 
832 
833 
836 

17.8 

17.8 
223 

2.5 18.2 

3-0 17.8 
17.8 

849 
3.0 

17.8 
858 
862 3.0 
869 3.0 17.8 

3.0 17.8 3’6 251 3.0 17.8 

1 .o 
18.0 

3.0 17.8 

252 259 3.0 3.5 ;;:; 
2.5 

26 3.0 
272 
2b2 

3.0 18.0 
17.5 3:: 17.3 

17.J 17 873 89 
284 3.5 17.8 899 

3:; 280 
282 

285 3.0 17.8 
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TABLE B.3 VACUUM AND AIR-FLOW DATA FOR TKE CASELLA MARK I1 IMPACTOR WITH TKE 
AUSTEN PUMP 

A i r  flow measured w i t h  Brooks Rotameta.  Vacuum measured w i t h  B r i t i s h  Vacuum- 
Flow Meter. Impactors equipped w i t h  g l a s s  d i s k s  and G e l r n p  A b 4  F i l t e r s .  
- ___- 
S e r i a l  
)!umber 

Vacuum Flow S e r i a l  Vacuum 
Number 

Flow 

100 
101 
108 

128 
123 1 2  

166 
177 
l e2  
l? 3 
196 
197 

200 
201 
2 0.j 
207 
209 
210 

229 
231 
233 
240 
246 
250 

172 

i n c h e s ,  iig l l t e r s / m i n  inches, Hg l i ters /min 

292 
23 * 300 

302 

4.0 
3.5 
4.0 22.? 
4.0 22.3 306 
4.5 22.1 308 
4.0 22.7 309 

22-2 

4.0 
5.0 
4.0 

3:;  
4.0 

4.5 

4.0 
4.0 
4+ 
4.5 

2:; 

22.7 
22.9 
22.9 
21.6 
23.9 
21.1 

23.9 
22.3 

4.0 22.3 

4.0 22.3 
4.0 22.5 

4.5 21.6 

4.0 
4.0 
4.5 

3:: 
4.0 

827 

4.5 21.8 
4.0 22.5 
?.5 23.4 - .  
5.0 21.3 
4.0 23.0 
4.0 22.3 

4.0 
5.0 
4.0 
5.5 
4.5 
4.0 

4.2 
4.5 
4.0 
5.0 

2 2  
4.0 
4.0 
4.0 
4.0 
4.5 
3.0 

22.3 
21.1 
22.0 

21.8 
21.8 

22.5 

4.0 23.2 
4.0 23-? 

23.0 
23.0 
23.2 3.5 

4.0 22.1 

2:; 

2 2  
4.0 
4.0 
4.c 
4.0 

4.0 23.0 
89 4.5 21.3 

5.0 21.1 
872 280 4.5 22.1 

282 4.0 21.8 
284 4.0 22.3 893 
265 4.0 22.7 
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TABLE B.4 VACUUM AND AIR-FLOW DATA FOR THE CASELLA MARK I1 IMPACTOR USSD WITH T E  
SC-6 PUMP 

A l l  measurements made with British Vacuum-Flow Meter. Impactors equipped with glass 
disks and Gelman AM-4 Filters. 

Serial Vacuum F h w  Serial Vacuum Flow 
Number Number 

- 
inches, Hg liters/rnin inches, Hg liters/min 

100 
101 
108 

128 
122 12 

3.0 
2.5 
2-5 
2.5 
3-0  
2.5 

16.5 
17.7 
17.7 
17.1 
17.7 
17.7 

232 
700 

3.0 
3.0 
2.5 
3.5 
2.5 
3.0 

17.1 
17.7 
17.7 
16.5 
17.7 
17.7 

2.5 17.7 312 3.0 17.7 
135 2.0 16.5 314 3.0 17.1 
134 

3 .@ 
16. j 

137 2.0 17.7 316 
3.0 17.7 321 3.5 1s. j 154 

158 3.0 17.7 329 3.0 
166 3.0 17.1 331 3.0 17.7 

177 3.0 17.1 334 3-0 17.1 
16.5 3.0 

3 2  3.0 17.7 
3.0 16.5 

182 3.0 16.5 
2.5 17.7 

196 3.0 17.1 350 
193 

2.5 17.7 2% 2 -5 17.7 
3.0 17.7 

16.5 
197 

17.7 804 3.0 17.7 
808 3-0 17.7 205 3.0 17.7 

3.0 17.1 
2.0 17.7 

210 3.0 17.7 820 3.0 17.1 209 

229 2.0 18.9 821 2.0 17.7 

17.1 

325 
200 3.0 

201 3.0 

207 3.0 17.1 813 
2.0 18.3 817 

231 

246 
250 
251 

223 2 0  

17.1 
17.1 
17.7 
17.7 
17.7 
17.7 

2.5 
2.5 
2.0 
3.0 
2.5 
2.0 

17.7 
17.7 
17.7 
17.1 
17.7 
17.7 

282 

285 
2a4 :;2 3.0 17.7 

2.5 17.7 899 
2.5 17.7 

3.0 17.7 
16.5 2:: 16.5 

193 



TABLE B.5 AIR-FLOIJ DATA FOR VITRO (EGLIN) VACUUM PUMP 

All measurements made with Brooks Rotameter. Model 1110, 
Serial No. 31954.Pump loaded with Casella Impactor No. 320. 

1 

i 
5 
6 

i 
a 
10 
11 
12 

3 
15 
16 
17 
18 
19 
20 
21 
22 

22 2 

25 

28 

20 
27 

29 
30 
31 
32 
33 

34 
32 
3'3 
37 
36 
33 
40 
41 
42 

45 
45 

49 
50 
51 

2 

3 

62 
160 
181 
88 
34 
204 
149 
2 0  
105 
158 
31 

20 
16 

24 b 
44 
109 
91 
60 
56 
224 
2 27 
21 
14 
199 
113 
133 
9 
90 
219 
53 
24 1 

2 

4? 

22: 
18 
154 
93 
111 
230 
223 
205 
82 
94 

17 
162 
164 
225 
13 
142 

Field Pump serial Critical Orifice Measured 
Number Number Rated Plow* mow+ 

liters/min liters/min 

17.8 

17.8 
17.25 

3:: 
17.4 

17.9 
17.95 
17.25 

17.8 

17.8 
17-95 
17.8 
17.6 
17.95 
18.1 

17.8 
17.8 

17.6 
17.6 

17.95 
17.95 

17 95 
17.8 
17.95 
17.95 
17.95 

17.6 

17.62 
17.8 
17.6 

17.8 
17.8 
17.8 
17.b 
17.4 

17.8 

17.8 

17.8 
17.95 

17-35 
17.8 
17.95 

17.8 

17.8 
17 .E 
16.9 

17.6 

194 

19.7 
19.5 
18.0 
18.0 
17.6 
16.11 
18.0 
16.0 
18.4 
18.0 

18.4 
18.4 
18.0 
18.0 
18.0 
18.0 
17.7 
18.4 
18.2 
18.4 

18.0 
17.8 

%:fi 
18.4 
18.2 
18.0 
18.0 
16.4 
18.2 
18.4 

17.7 
18.4 
18.2 
18.2 
18.4 
18.4 

18.2 
18.2 
17.3 
18.0 
18.7 

18.7 
18.4 
18.7 
18.0 
18.2 
18.7 



TABLE B.5 CONTINUED 

Serial C r i t i c a l  Orifice Measured Pump Field 
Number Number Rated Flow' Flow* 

52 

55 
56 
57 

58 
59 
60 
61 
62 
63 
64 
65 
6b 

5;: 5 

2 

73 7 

69 
70 
71 
72 

75 70 
77 
78 

79 
80 
81 
82 
% 
85 
S6 
87 
88 
89 
90 

91 
92 

95 
96 

97 
98 
99 

100 
101 
102 

92 9 

63 
129 
28 
73 

193 
55 

229 1 3  
107 
157 
249 
208 

72 
100 
172 

114 
250 
119 
71, 

190 
68 

168 
165 
156 
87 
43 
57 

113 
41 

198 
190 
173 
59 

33 
101 
131 
174 
64 

134 

52 
194 
108 
180 
39 

46 
29 

159 
189 
123 
153 

4 G  

liters/min 
17.6 
17.8 
17.8 
17.8 
17.8 
18.1 

17.8 
17.8 
17.95 
17.4 
17.8 
17.4 
17.8 
18.1 
18.1 

18.1 

17.8 

17.95 
17.95 
18.1 
17.8 
16.9 
17.8 
17.95 
17.8 
18.1 
17.95 
17.8 
17.95 
17.6 

17.8 
17.6 
17.95 
17.6 
17.515 
17.8 

17.8 
17.8 

17.8 
17.9 

18.1 
17.8 
17.8 

17.25 

18.1 

17.6 

195 

l i ters/min 

18.4 
18.4 
18.0 

18.4 
18.7 

18.2 
18.7 
18.0 
18.8 
18.4 
18.2 
18.4 
18.4 
18.4 

18.2 

18.4 

18.7 

18.2 
18.5 

18.5 
18.2 
17.8 
18.4 
18.0 
18.0 

18.4 
18.4 
18.4 
18.4 

18-2 

18.2 
18.0 
18.4 
18.4 
18.7 
18.4 
18.4 
17.7 
18.4 

18.4 
18.4 

18.4 
18.4 
18.4 

18.4 
18.4 



TABLE B.5 CONTINUED 

F i e l d  pump Ser ia l  C r i t i c a l  Orifice Measured 
Number Number Rated Flow' Flow* 

3 
105 
106 
107 
108 

109 
110 
111 
112 

3 
115 
116 
117 
118 
119 
120 

121 
122 

122 1 2  
125 
126 
127 
128 
129 
130 
131 
132 

13;1 13  

13& 13 

2: 

3 

135 
136 

1 4 1  
142 

145 
146 
147 
148 
149 
150 

151 
152 

155 
156 

15 152 

191 
45 

220 
10 

213 
117 

195 
1 

184 
122  

69 
139 

185 
152 
228 
201 
150 

20 

50 

179 
175 
236 
1 2  

192 
218 
200 
226 
30 

104 
7 

245 

211 

77 
54 

212 
140 
217 
49 

32 
221 
144 

12 
100 

6 
132 
11 

202 
112 
242 

3; 

3; 

liters/min liters/min 
17.8 
17.4 
17.8 
17.6 
18.1 
17.6 

17.8 
17.8 
18.7 
16.1 
17.95 
17.95 

17.8 
17.8 

18.1 

17.4 

17.95 
17.8 
17.95 

17.8 

17.8 

17.6 
18.1 

17.8 

17.8 
17.8 

17.8 

17.95 

17.25 

17.8 
17.6 
17.95 
17.95 
17.8 

17.6 

17.6 

18.1 

17.4 

17-95 
17.95 

17.8 
17.8 
17.95 

17.8 
17.95 

18.1 
17.8 
17.8 
18.1 
17.95 
17.8 

1B6 

18.4 
18.7 
18.4 
18.4 
18.4 
18.7 

18.4 
18.0 
18.2 
18.4 
18.7 
18.4 

18.4 
18.4 

18.4 
18.4 
18.4 

18.4 
18.4 
18.0 
18.4 
18.4 

18.4 

18.4 
18.4 
18.4 
18.4 

18.4 
18.7 
18.7 
18.7 
18.0 
18.7 

18.4 
18.4 
18.7 

18.0 

3:; 
18.7 

18.4 
18.4 
18.4 

18.4 
18.4 

18.7 
18.4 
18.7 
18.4 
18.7 
18.7 



157 
156 
159 
150 
161 
152 

;;z 
165 
l6b 
167 
1;e 

153 
170 
171 
172 
173 

175 
176 
177 
176 
179 
lE'0 

181 
122 
167 

165 
1% 

187 
lS8 
1ep 
100 
191 
192 

19, 
13j 
193 
197 
14s 

190 
200 
201 
202 

174 

1?,< 

19: 

207 
205 

102 
35 
127 
70 
214 
145 
216 
36 
97 
121 
25 
92 

177 
110 
162 
gi 
23 
171 

136 
66 
116 
22? 
120 
b54 

137 
2 
5f' 
?4 163 
El 

17, 
21 j 
210 s 
244 
243 
1Q3 
2(?3 
51 
66 
15 
79 
2 9  
5 

170 
:,5 
4e 
151 

TABLE B.5 CONTINUED 

Serial Critical Orifice Measured 
Pump Field 
Number Number Rated Flow* Flow* 

liters/mln liters/min 
17.95 17.0 
17.25 18.4 

17.25 1E.7 
17.6 18.4 

17.95 18.0 
17.6 16.7 

17-95 
17.6 
17.55 
17.E 
17.8 
l7.e 

16.1 
lf.l 
17.6 
16.9 
11.1 

17.e 
17.0 
17.E 
17.6 

17.6 

17.6 
17.8 
17.25 
18.1 
17.8 
17.6 

17.6 
17.6 
17.1 
17.8 
17.95 
16.1 

16.1 
17.C- 
17.f 
17.8 
17.5 
17.25 

17-95 
17.b 
17.6 
17.8 
17.6 
17.6 

16.7 
18.7 
18.7 
18.4 

16.4 

16.4 
1&.4 
18.7 
19.0 
18.7 
18.4 
18.4 
16.4 
17.7 

17.7 

17.3 
17.7 
17.8 
16.0 
17.7 
17.8 

17.7 
17.3 
1e.0 
17.3 

17.7 

17.7 
17.7 

17.7 
17.6 
17.? 

17.7 
17.6 
1E.7 
18.4 
18.7 

16.7 

18.0 

18.2 

16.0 

187 



TABLE B.5 CONTINUED 

Serial Critical Orifice Measured 
b P  Field 
Number Number Rated Flowf Flowf 

liters/min liters/mln 

205 67 li.8 18.7 
206 4 1 .1 18.4 

247 17.95 18.4 
20 155 17.8 16.0 

207 17.8 18.2 209 

211 206 17.25 17.7 

20& 

210 96 17.8 17.0 

Where no value i s  g iven,  the pump was not used;  was found 
t o  be d e f e c t i v e .  

I 



TABLE B.6 AIR-FLOIW DATA FGR GELPIAN BANTAfl VACUUM PUMP 

A l l  measurements made w i t h  B r i t i s h  Vacuum-Flow Meter. Pumps loaded w i t h  Casfllla 
No. 122. Pumps equipped w i t h  c r i t i c a l  o r i f i c e s  ra ted  a t  approxinatel: 18 
l i t e r s / m i n .  TI ,  Modified f o r  use on B r i t i s h  Bal loms.  a 

Closed 
vacuum 

Lnches, He 

I 
1 (Mod.) 
2 
3 
3 (Mod.) 
4 

4 (Mod.) 
5 
5 (Mod. ) 
b 
c ( M 3 d . )  
7 

7 (Ked.) 

2 (Kod.) 
e 
3 (i4od. ) 

10 

10 (Plod. ) 
11 
11 (i:od.) 
12 
13 
1: (i4od. ) 

t 

14 
14 (Kod. ) 
15 12  (:Cod.) 
10 
16 (Mod. ) 

17 
17 (:,:od.) 
18 

19 
l e  ( i j O d . 1  

19 (Il03.) 

2c 
20 ( N o d . )  
21 
22 

25 
23 
27 
28 
2? 
30 

20.2 
19.8 
20.6 
21.@ 
20.e 
2C.5 

19.: 
23.5 
20.5 
20.2 
20.0 
23.2 

20.5 
20.5 
19.5 
29.9 
23.5 
20.0 

13.5 
13.2 
21.CI 
20.4 
20.2 
20.0 

19.6 
20.5 
20.0 
19.5 
20.0 
20,2 

13.j 
20.3 
20.11 
19.2 
l?.: 
20.5 

20.0 
20.2 
2 1 A  
20.c1 
20.2 
20.5 

20.2 
20.5 
20.0 
20.2 
21.0 
20.5 

Flow S e r i a l  Closed Flow 
Number vacuum 

l i ters /min inches, Hg l i ters /min 
__- 

20.3 
17.1 
20.1 
17.7 
19.s 
17.7 

20.7 
17.5 
19.5 
17.7 
20.1 
18.3 

49 
50 
51 
52 
53 
54 

55 
56 
57 

59 
60 

58 

20.0 
20.1 
20.0 
19.8 
12.8 
20.8 

19.0 
19.8 
20.2 
17.5 
20.0 
20.3 

20.3 61 20.0 
17.7 62 19.0 
20.1 
19.6 
18.3 65 
20.4 6 S 20.0 

18.5 
20.1 
15.0 

2 

17.7 
19.8 
1e.2 
20.3 
18.3 
20.1 

17*2 I?. 
1E.4 
20.1 
17 -7 
20.1 

17.7 
20.2 
17.7 
17.7 
17.9 
17 -7 

67 
68 
e? 
70 
71 
72 

73 
74 
75 
76 
77 

73 
60 
81 
82 

78 

g.2 

20.0 
19.0 
20.0 
20.5 
20.2 
20.0 

20.0 
20.2 
20.2 
20.2 
20.2 
20.1 

20.2 
20.1 
20.2 
19.5 
20.2 
20.1 

18.3 85 20.2 
17.7 86 20.5 
17 -7 87 19.8 
18.3 88 20.1 
17.7 83 
17.5 90 

20.3 
20.1 

17.3 
17.9 

17.1 
17.7 
17.5 

16.9 
17.1 
17.5 
17.3 
17.5 

17.7 

17.7 

17.7 

17.4 

17.0 
18.6 
16.5 

18.3 

18.1 

16.8 

16.3 

18.1 

16.2 

16.2 

17.7 
17.1 
18.6 

17.4 
17.7 

16.5 
17.7 
17.9 
17.7 
17.9 
17.7 

17.7 
17.8 
17.0 
17.5 
17.1 
17.9 

17.7 
17.8 
17.1 
17.7 
17.7 
17.7 

18.2 

199 



I 

TABLE B.6 CONTINUED 

Serial Closed 
Number Vacuum 

E=------ 
Flow 

31 
32 

35 
35 

3 32 
37 
33 
39 
40 
41 
'12 

109 
110 
111 
112 
113 
114 

llj 
115 
117 
113 
119 
12C' 

121 
122 
123 
12L 
12: 
123 

127 
128 
121' 
1 :c' 

132 
121 

20.5 
19.5 
20.5 
21.0 
20.0 
19.8 
21.0 
20.1 
19.8 
20.5 
20.1 
20.0 

20.0 
20.1 
20.1 
20.2 
20.1 
20.1 

2U.l 
20.5 
20.5 
20.1 
21.2 
29.u 

2'2. c 
20.1 
21.0 
I'j . r-, 
20.4 
2Cl. j 

21.2 
2c.1 
21'.5 
2'J.Z 
2i. 1 
20.5 

20.1 
2G.l 
21.0 
19.C 
2il. i l  

2L'. 2 

20.5 
20.2 
20.b 
26.2 
20.5 
21.0 

20.5 
29.2 
2C.3 
20.1 
19.8 

18.3 
17.9 
1e.2 
17.7 
18.2 
17.9 

17.9 
18.6 
17.5 
17.9 
17.5 
17.7 

17.5 
17.7 
17.7 
17.5 
16.5 
17.1 

17.1 
16.6 
lP.6 

lS.9 
17.9 

?!.7 - v . !1 
17.: 
17.5 
It.:. 
1$.4 

17.5 
17.3 
..'(. 5 

17.7 
17.7 

1 E .  '5 
q . 7  
12.; 
17.1 
17.1 
17.3 

l d . 2  
17.7 
It .U 1e.i. 
1h.U 

17.5 
17.9 
17.5 
It..: 
17.0 

. "  
!I).', 

16.9 

- 
Closed Plow Serial 

Number Vacuum 

20.1 
20.2 
20.1 
20.1 
20.2 
20.0 

20.0 
20.2 
20.1 
20.1 

20.2 

20.2 
20.e 
20.1 
20.5 
20.0 
20.5 

19.5 
20.5 
20.2 
20.7 

20.5 

20.0 
21.2 
20.5 
202 z,>.;j 
2il.j 

20.5 
20.2 
20.4 
19.6 
2@.5 
25.0 

20.1 
23.3 
1.5 
2il.2 
1S.G 
2G. rl 

2Cl.5 
13.2 
2il.2 
20.2 
26.5 
20.L 

19.2 

2u.s 

20.3 

20.8 

- - 

17.7 
17.5 

17.6 

17.7 

18.3 

18.3 

16.7 
16.9 
17.1 
17.5 
17.5' 
17.7 

17.5 
17.7 
17.7 
16.3 
16.3 
1 '1 . :< 

1'7.5 
17.1 
10.; 
17.7 
It. ,., 
1e.4 

17.7 
l C ' . ?  
17.7 
17.!2 
1t.1 
1'7.1 

X.<, 
1 i . i', 
1F.2 
17.0 
17.5 
17.5 
17.1 
1'7.1 
1i:. ,; 
17.0 
17.C 
11.h 

17.:; 
17.'; 
17.9 
17.7 
1E.2  
1g.1 

1'7.7 - 
- 

13.r 



TAGL!Z 8.7 AIR-FLOW DATA FOH AUSTEN VACUUli FUrF 

A i r  f low neasurcd with Brooks Ro tme te r .  Vacuum measured with E r l t i s h  Vacuum- 
Flow Meter. Pumps loaded with Casc l l z  :.lo. 320. Pur,ip n o t  equipped w i t h  c r i t i c a l  
o r i f i c e .  

.- 

Closed 
vacuum 

inches,  Hg 

14.0 
14.0 
12.0 
14.5 
11: .U 
13.5 

14.? 
1 3 . ~  
13.5 
13.5 
14.0 
14.0 

13.0 
14.0 
1 T . G  
14.5 
15.:’ 
14 .  E 

l4.F 
1:,.0 
15.0 
14.2 
12.6 
13.5 

14.0 
13.8 
13.0 
15.5 
14.0 
14.0 

14.2 
14.0 
13.2 

13 .& 
lG.0 

14.2 
14.6 
13.5 
12.8 
13.5 
13.0 

14.2 
12.0 
12.0 

13.5 

l G . O  

13.0 

13.0 

Flow 

l i t e r s /min  

20.1 
20.1 
20.1 
20.6, 
21.1 
20.6 

20.4 
19.P 
23.4 
20.1 
20.7 
20.9 

19.5 
20.7 
2cs. 7 
21.6 

2 3  
23.5 
21.4 
20.7 
20.7 
20.7 
21.c 

20.7 
20.9 
21.4 
20.2 
20.7 
20.2 

23.0 
22.3 
20.4 
19.4 
20.1 
22.1 

22.9 
20.2 
21.4 
21.3 
20.7 
20.7 

20.4 
20.4 
19.5 
20.9 
20.4 
20.1 

C l o s e d  
Vacuum 

inches, Hg 
-. - . . - - . . 

14.0 

11.1) 
14.0 
13.5 
13.0 

14.0 
13.C 
13.5 
13.0 
13.0 
13.8 

1?.0 

14.0 
14.0 

13.0 

13.8 

13.8 

13.0 

13.6 
14.0 
13.E 
14.0 
13.;’ 
111.0 

14.2 
1 3 . 1 1  

14.0 
12.8 
13.5 

141.2 

13.2 
13.2 
13.3 
12.7 

13.9 
13.e 
13.8 
12.3 
12.3 
12.3 

12.6 
14.5 
13.3 
12.5 
13.5 
13.8 

... . 

Flow 

_ ~ _ _ _  
l i t e rs / in in  

20.9 
20.7 
20.6 
20.1 
20.2 
20.4 

20.6 
20.4 
21.1 
20.7 
19.5 
20.4 

20.2 
20.2 
20.2 
20.0 
21.1 
20.0 

20.4 
20.8 
20.8 
20.Q 
19.4 
20.2 

20.8 
20.9 
19.11 
19.7 
1b.8 
19.0 

19.7 
20.9 
19.9 
15.0 
19.7 

20.0 
20.2 
20.11 
20.2 
20.6 
20.9 

19.2 
19.9 
19.9 
19.7 
19.5 
20.0 

20.9 



TABLE B.7 CONTINUED 
__- - 

Closed Flow Serial Closed Flow Pump 
Serial Number vacuum Number Vacuum 

Inches, Hg liters/min 

11.0 
14.5 
13.9 
13.6 
13.2 
13.8 

13.0 
12.2 
13.8 
13.2 
13.8 
13.€, 

14.8 
13.5 

14.0 
13.0 
13.5 

13.9 
12.8 
11.0 
13.0 

12.8 

3:; 
1300 
13.7 
12.9 
12.5 
13.0 
12.8 

13.3 
12.5 

12.5 
12.5 
12.2 

14.5 

12.9 
12.7 
12.5 
12.7 
12.0 

14.8 

13.0 

19.0 
20.7 
19.7 
20.7 
20.2 
20.9 

21.1 

20.9 

20. #.> 
21.1 

20.6 
19.9 
19.5 
20.0 

20.0 

20.0 
20.9 
18.7 
20.6 
20.4 
21.1 

20.2 
20.0 
21.1 
20.2 
20.6 
20.9 

20.2 
21.1 
20.0 
21.1 

19.9 

20.8 
20.6 
20.0 
20.2 
20.2 
20.0 
19.9 

18.0 

20.5 

19.7, 

20.8 

inches, Hg liters/min 

12.9 

13.3 

12.5 
14.0 

12.4 
14.0 
13.5 
i2.5 

12.5 

13.8 

13.8 

13.0 

12.8 

13.2 

12.5 
13.3 

12.9 
13.0 

12.5 

12.2 
12.3 
12.5 

12.8 

13.0 

11.8 

12.6 

13.0 

12.5 
13.5 

12.4 

13.0 
12.7 
13.2 
13.7 
13.2 
13.e 

12*2 1 .o 

:2:; 

13.4 
13.4 
13.5 

20.9 
19.5 
20.0 
20.2 
20.9 
20.9 

20.6 
20.2 
19.2 
19.4 
19.5 
20.6 

20.9 
20.9 
20.9 
20.8 
20.0 
20.6 

20.4 
21.5 
19.7 
20.4 
20.6 
20.6 

20.2 
19.5 
20.6 
20.8 
20.6 
20.4 

20.5 
19.9 
20.4 
20.0 

20.0 

20.4 
20.9 
19.5 
19.5 
20.9 
19.5 
20.9 

19.7 



TABLE B.8 AIFI-FLOW DATA FOR SC-6 VACUUM PUKP 

A l l  measurements made w i t h  B r i t i s h  Vacuum-Flow meter. Pumps loaded w i t h  Casella 
NO. 322. 

Closed Flow S e r i a l  Closed 
S e r i a l  

Number Vacuum Number Vacuum 

Pumps not equipped w i t h  c r i t i c a l  o r i f i ce s .  

Flow 

U P  

4474 

23 
4430 
4612 
11425 

4426 
4360 
4329 
4245 

$ 2 3  

22;; 

4376 
4549 
4477 
4501 

4422 
44 50 
4471 
4353 
4305 
4493 

4 4244 20 
4466 
4427 
4452 
4327 

4295 
4415 
4396 

4 35 
4366 

4392 

4438 
4332 
4 32 

4381 
4371 
4299 
4308 

4258 

:2;2 

$28778 

14.5 
18.0 
16.3 
16.7 
17.0 
17.0 

17.0 
16.8 
17.5 
17.0 
15.0 
19.7 

17.0 
16.5 
15.7 
19.0 
15.5 
17.2 

17.5 
17.0 

17.0 
17.0 
17.0 

17.0 
17.5 
16.5 

17.0 
17.5 

19.5 
18.5 
17.0 
17.0 
17.5 
17.0 

17.5 

16.5 
17.0 
17.5 
17.5 

19.0 
17.0 
16.5 
18.0 
19.0 
19.0 

18.0 

16.0 

16.7 

15.3 
16.5 
14.e 
15.9 
20.6 
17.3 

18.3 
18.3 
19.5 
20.1 
18.9 
20.7 

19.5 
20.1 
17.7 
20.7 
18.3 
17.7 

19.5 
19.5 
19.5 
19.5 
16.9 
18.3 

19.5 
18.9 
18.9 
18.9 
19.5 
19.5 

20.1 
17.7 
18.9 
20.1 
17.1 
18.3 

18.9 
18.3 

18.3 

18.9 

18.9 
18.9 
17.7 
17.7 
19.5 
20.1 

17.1 

16.5 

4296 
4454 
4338 
4337 
4505 
4347 

4 57 
4289 

$2:; 
4482 
4294 

4401 
4357 
4489 
4517 
4365 
4383 

4480 
4362 

4301 
4340 

4444 

442:: 

,“2,0: 
3% 

4339 

%? 
$2;; 

,“2;,” 

4361 

4611 
4479 

44 5 

4348 
4322 

4462 

4380 

4323 
4396 

4516 
4312 

17.0 
17.0 
17.5 
14.5 

17.5 

17.0 
16.0 
17.5 
17.5 
16.0 
17.0 

17.0 
18.0 
17.0 
17.0 
16.5 
19.0 

17.5 
17.5 
16.5 

17.5 
17.0 

17.0 
19.0 
17.0 
17.5 
16.5 
18.0 

17.0 
16.0 
16.0 
16.0 
17.5 
15.5 

17.0 
18.0 
18.0 
18.5 
15.0 
17.0 

17.5 
17.0 
19.0 
17.0 
19.0 
17.5 

18.0 

18.0 

18.3 
18.9 
17.7 
17.7 
lY.5 
18.9 

18.3 
16.3 
19.5 
17.7 
17.1 
18.3 

18.9 
18.9 
16.3 
20.1 
18.9 
le.9 

16.5 
18.3 
16.9 
20.1 
20.1 
18.9 

20.1 
20.1 
18.9 
20.1 
18.3 
16.9 

19.5 
18.3 
18.9 
17.7 
le,.  9 
16.5 

19.5 

19.5 
16.8 
17.1 
16.3 

18.9 
20.1 
19.5 
ia.9 
21.6 
19.5 

17.1 

203 



TABLE B.8 CONTINUED 
~ 

Closed Flow Serial Closed Flow Pump 
Serial 
Number vacuum Number Vacuum 

inches, Hg l i ters / rnin inches, Hg llters/min 

17.5 19.5 4475 15.5 16.3 
10.5 19.5 4417 16.5 I?.? 

4334 
s.:, 4370 
16.2 

4592 16.5 20.1 4319 
43?1: 16.0 18.C W 0 C  16.0 
:!512 17.5 1'5.2 4 4 Y  19.0 2C.7 
4l4: 13.0 20.7 4450 1:.5 lU.j 

10.0 



TABLE B.9 AIR-FLOW TIIROUOH CASELLA M R K  I1 IMPACTORS 
WITHOUT BACK-UP FILTERS INSTALLED. 

Air-flow measurement5 made with Brooks Rotameter. 
Vacuum measurements made with British Vacuum-Flow Meter. 

Pump Sampler pump Unloaded Pump Loaded with 
Type Number Casella 

Air-Fioii Vacuum Air-Flow 

liters/min Inches, HE liters/min 

Zglin 2b6 18.7 2.5 18 
18.7 2.0 18 
18.7 2.0 18 

E g l i n  813 
Egiin 233 

Eelin 833 18.7 3.0 17.8 
E G l i n  201 18.7 2.0 18 

Eglin 101 18.7 2.0 18.7 

Eglin 123 1€'.7 
Eelin 312 18.7 
Ealin 177 1E.7 
zilin 223 ia.7 
Austen 24C, 28.2 
Austeti 81: 28.E 

2.0 18 
3.0 17.8 
3.0 18 
1.5 li? 
3.5 
3.0  3:: 

Austen 233 23.2 3.5 23.6 
Austen 101 28.2 2.5 25.0 
Austen e33 2s.2 4.0 22.5 
Austen 201 26.6 3.0 25.1 

23.9 

Austen 177 28.0 4.0 22.5 
Austen 220 28.2 2.5 25.0 

2:: 22.2 
Aus t er. 12: 28.5 
Austen 312 2s.2 

205 



TABLEB.10 AIR-FLOW MEASUREMENTS MADE AT AIR-SAMPLING STATIONS LOCATED ON THE DOUBLE 

A l l  measurements made w i t h  Ur i t l ah  Vacuum-Flow Meter. 

TRACKS ARRAY. 

- 

Cri t ica l  Air A i r  

R a t i n g  

Arc S ta t ion  Sampler Sample r  Pump Pump 
Flow Flo$ w p e  Number QPe Number Orif ice  

l i ters /min l i t e r s / m i n  liters/min 

GZ BC 03 TAS D 120 Egl in  1 17.8 20.7 19.7 
~~ - , 

17.8 2o.i 19.5 
17.95 20.7 18.0 
18.1 20.7 18.0 
17.8 20.1 18.3 

GZ BC 06 Andersen A 96 E i l i n  
GZ BC 05 TAS D 122 E g l i n  
GZ Bc 06 Andersen A 94 E g l i n  

B 034 Andersen A 91 Egl in  145 
B 036 TAS D 82 SC-6 118 20.7 

B 018 Casel la  221 Austen 2 ?1.& - ~ .  ~ 

B d0 Andersen A -8s Eglin 146 18.1 20.7 18.3 
D 060 Case 1 la 176 E g l l n  67 17.8 18.6 18.1 
D 064 Andersen 161 17.8 20.7 18.7 
F 046 Andersen i iJ 2::; 199 17.8 20.7 17.7 
H 058 Andersen A 30 Eglin 182 17.9 20.7 17.7 

N 026 Casel la  315 E g l i n  116 17.8 20.1 18.3 
TAS I1 724 sc-6 184 20.1 
Andersen A 59 Ee l in  209 17.8 20.7 18.2 

N 030 

TAS I1 747 sc-6 185 23.0 
N 034 
N 036 

N :z: Andersen A 58 E g l l n  118 18.1 20.7 18.4 
Casel la  238 Austen 62 2 3 . 6  N 

I 

? 

aPump flow rate as measured by Brooks Rotameter i n  laboratory.  

TABLE B . l l  AIR-FLOI: IGAXIREEIENTS 1NDE ON THE VITRO (EGLIN) 
PUMP BEFOE AEI3 AFT,%? COMPLETION OF TEST 
OPEWTIGNS 

A l l  measurements N.ade w i t h  E r o o i s  Rotasieter. Pretest 
measurer!lents made w i t h  pumps connected t o  Casella Impac- 
t o r  No. 320; POStteSt miasurements were made w i t h  
Casel la  No. 240. 

Pretest Posttest Pump S e r i a l  
Munb e r A i r  Plow Air Flow 

l i t e r s / n i n  l i t n r s / m i n  

16.0 
1?,.4 
17.5 
18.11 
18.0 
18.0 

17.7 
17.7 
16.0 
17 .8 
18.2 
1?.7 

30 
200 
109 
220 

18.4 
18.4 
13.4 
16.0 

16.2 
16.8 
19.9 
18.0 

206 



TABLE B.12 AIR-FLOW MEASUREMENTS MADE ON THE GELMAN 
BANTAM PUMP BEFORE A N D  AFTER COMPLETION OF 
TEST OPERATIONS 

Pretest measurements made wi th  E r i t i s h  Flow Meter and 
wi th  pumps connected t o  Case l la  Impactor No. 227. Post- 
test  measurements made w i t h  Brooks Rotameter and w l t h  
pumvs connected t o  Case l la  No. 240. 

Pretest Posttest F i e l d  
Number A i r  Flow A i r  Flow 

Pump 

138 18.8 16.2 

178 18.2 18.0 

110 17.5 17.7 
-J 

120 18.4 18.0 

153 17.7 17.7 

114 17.9 17.7 

115 17.7 17.7 

160 18.6 18.2 

78 17.7 17.7 
136 10.6 18.0 

T A R E  B.13 AIR-FLOW I~ASUXEMENTC MADE ON THE AUSTEN PUY? 
BEFORE AND AFTER C @ M ? E T I O N  OF TEST OPZEATIONS 

A l l  measurements made with Brooks Rotameter. Pretest 
measurements made w l t h  pumps connected t o  Casel la  I m -  
p a c t o r  No. 320; Posttest qeasurements made with Case l l a  
No. 240. 

mmP 
S e r i a l  Pretest Posttest 
Number A i r  Flow A i r  Plow 

l i t e r s / m i n  l i t e r s / m i n  

20.0 
22.3 
20.2 
20.7 
ZG.? 
20.9 

22.7 
22.9 
22.5 
22.G 
22.1 
23.0 

B 48fSE 

B200/SE 
5481/SE 
B479,’SE 
Bl85/SA 

A 2 ?b/SE 
22.: 
20.f) 
20.9 
19.0 
20.7 
19.D 

20.9 
211.b 
21.1 
20.7 
2C.Q 
19.5 

20.6 
19.2 
20.4 
20.4 
19.4 
20.2 

18.7 
20.Y 

23.0 

22.3 
22.7 
22.r 
21.3 
22.3 
22.0 

22.1 
23.6 
22.7 
22.7 
23.6 
21.5 

22.0 
21.6 
22.7 
22.3 
21.5 
22.5 

22.5 
23.2 
22.3 
22.7 

9506/SE 26.7 2’2.7 
B157/SE 20.0 22.: 



OFFICIAL USE ONLY 
TABLE=& AIR-FLOW MEASUREMENTS MRDE ON THE SC-6 PUMP BEFORE AND AFTER 

COMPLETION OF TEST OPERATIONS 

A l l  measurements made w i t h  B r i t i s h  Flow Meter. 
pumps connected t o  Casella Impactor No. 
Casella No. 240. 

Pretest measurements made w i t h  
320; Posttest measurements made w i t h  

Pump 
Pretest Posttest 

A i r  Flow 
S e r i a l  
Number A i r  Flow 

li ters/min l i t e r s / m i n  

4 4211 92 
4507 
4516 
4328 
4346 

4517 
4452 
4511 
4431 
4454 
4515 

4409 
4398 

2;; 
4290 
4493 

4502 
4366 

4373 
4295 

4246 4 27 

18.3 
18.9 
16.3 
17.7 
16.9 
18.3 

18.9 
18.9 
17.7 
21.8 
17.1 
16.5 

20.1 
19.5 

17.7 
18.9 
18.9 

18.9 
18.9 
19.5 

18.3 
16.3 

20.1 
18.3 
18.3 
18.9 

20.1 

17.7 
17.7 
17.7 
17.7 
17.7 
15.3 

17.7 
17.7 
17.7 
20.1 
17.7 
17.7 

16.5 
17.7 
17.7 
17.7 
17.7 
18.9 

17.7 
17.7 
17.7 
15.3 
16.5 
15.3 

18.9 

16.5 

16.5 
16.5 

16.5 
17.7 
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