HISTORY OF DAVIDSON, NORTH CAROLINA HILLSIDE INVESTIGATION

[. 2-2-84 Mecklenburg County Department of Environmental Health received
a request for service from Julia Johnson of 103 Sloan Street,
Davidson, North Carolina. She requested that the property around
a warehouse located across the street from her residence be
checked out to determine if the white material present could
possibly be ashestos.

II. 2-3-84 A preliminary investigation of the area in question was made.
Two separate samples of material present on top of the soil were
gathered for laboratory analyses. Ms. Johnson was instructed not
to allow her children to play on the hillside until the laboratory
results were known.

IT1. 2-6-84 Duplicate samples were submitted to two separate laboratories.
The laboratories used were the N.C. Occupational Health Laboratory
and the Research Triangle Institute Laboratory. Both of the labs
are certified to perform analytical work on bulk samples of
suspected asbestos containing materials.

IV. 2-13-84 Both of the laboratories gave verbal confirmation that the samples
contained approximately 20% chrysotile asbestos.

V. 2-14-84 A field visit was made to the property in question to further
determine the extent of the problem. The property owner, Mr. Robert
Kenyon met with Mr. Pat Curran (N.C. Occupational Health Branch)
and several Mecklenburg County Department of Environmental Health
employees. Over the course of the afternoon, sixty six (66)
separate samples were gathered from a sampiing grid. Several
photographs of the area were taken. The samples were submitted
to the N.C. Occupational Health Laboratory for analyses.

VYI. 2-15-84 Mr. Curran called to recommend that "No Trespassing" signs be
posted around the border of the property concerned.

VII. 2-16-84 Telephoned Ms. Johnson to determine a convenient date for some
samples to be gathered from her home. It was also discussed that
the appropriate authorities would be notified once the sample
results were known and the situation could be assessed.

VIII. 2-20-84 Laboratory results of the samples collected on 2-14-84 were made
available. It was also confirmed that EPA representatives would
come to Charlotte, NC on Friday, February 24, 1984, to investigate
the Davidson, NC asbestos site.

IX. 2-21-84 Additional photographs of the property in question were taken. A
visit was made to Ms. Johnson's residence by a Mecklenburg County
Department of Environmental Health representative to gather any
samples of potentially contaminated material. Due to Ms. Johnson's
work schedule, an air sample inside her home will have to be
scheduled in the near future.
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X. 2-21-84 Mecklenburg County Department of Environmental Health officially
contacted Region IV EPA office in Atianta, GA for assistance.

XI. 2-24-84 A joint meeting of officials from the CDC, EPA, N.C. Department
of Human Resources, Mecklenburg County Department of Environmental
Health and Mecklenburg County Health Department is scheduled to be
held at the Environmental Health Department building in order to
discuss the Davidson, NC asbestos situation.
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= - North Carolina Department of Human Resources

Division of Health Services i
Occupational Health Laboratory -} A

- FEB 207084

{:h\li IL}l\![\‘lL I‘j{ﬂ\L 1[ALT 1

) w4l

ANALYSIS REPORT C

Company: Meckli éurs, @ﬁgw?g é}em.* m’~"€ fJgfﬁWﬁWﬁ}éﬁf A2gt T
Address: ﬁf«&r&‘ aV?c:U 2 .
Service Requested: ﬂ&o{% __4".&).
Sample Taken On: ‘(;é*-.!‘e’ 2554 By: ﬂ???v Lo R A
¥
Submitted To Laboratory On: M N 5 By: /jg"?‘ guk?ﬁzﬁ/\i-
Date of Analysis: 42,//](4 /"3’4 Date Reported: &}I(p /8"4
. / ’ !
. Analyzed By: c;j \ﬁﬁ%}ﬁlﬁix’
d
ABORATORY SAMPLE NUMBER DESCRIPTION REMARKS RESULTS 1IN
NUMBER
S ﬁ% | Takes) Yaom 4%'4;79&7?' aw,«z-q’ 25«@;
é’gmé&@?f zﬁz,g \,ﬁ‘oa’u’ Davy e:wzu.,, zJC
TRV L 3-5% Chrysotile, cellulose quaﬂ
4 S840 I 1 in soil. ’

5 8% Chrysotile, qyartz, etc. in
soil. -

4y A1 H 2

30% Chrysotile, cejlulose fibers

444945
10940 | ¢ 5 silicate minerals in basic morta
P _ . 5-8% Chrysotile, ghartz, celliilc
Ve |0 S fibers, in soil.
Al bo e 45% Chrysotile, cellulose flibers
10047 £ silicate minerals,{in basic mort
CUMMENTS:

/
REPORTED Byt% /‘T//M‘&/(\__

Chief, Occupftion'al Health Lab

DHS Form 1440 (Rev.
Occupational Health

2-75)



North Carolina Department of Human Resources

Division of Health Services
Occupational Health Laboratory

ANALYSIS REPORT

e i five éuﬂ:éﬁ;

Cdﬁpany:

jﬂbﬂie;z; G4i:/2

Lo deoT o Emuin, AT
(j .

Address:

Service Requested:

Sample Taken On: By: g‘-’ﬁ‘e‘d")

fd 14, 53¢

Submitted To Laboratory On: ﬁé’s‘g‘) 534 %""""fm’

By:

Date of Analysis: o // {, ISL/— Date Reported: Q.,/}b}ﬁ’ﬁl
7 / ’ ’
Analyzed By: ;j\-\E)C1Cq,ﬂ_x
¢
i ABORATORY SAMPLE NUMBER DESCRIPTIORN REMARKS RESULTS IN
NUMBER

3~-5% Chrysotile, q

artz,celluld

4“{;‘848 o fo in soll. Asbestosinot evenly
distributed.
T 15-20% Chrysotile, |cellulose, q
44949 % 7 in basic mortar and soil. |

' Z5% Chrysofile, qud
in basic mortar ang

U450

.rtz, cellulo
| soil,

<=1Jp Uhrysotlle, (

1

uartz, cellu

1951 F;‘% fibers, in basic mértar.
110952 — UCSIIUI05e, quarty, |mica, 1A 501
AR | 2D No asbestos seen. |
B W R — y’ ‘
tliﬂiri) 8=-10% Chrysouile, quarcz, cellu
' ad o+ i) fibers, in basic mdrtar.

CUMMENTS:

REPORTED BY:@g‘M »‘\ﬂ/ﬂém/(

Chief, Occu%é€i5ﬁa1 Hea

5

'DHS Form 1440 (Rev. 2-7
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)

1th Lab o



Horth Carolina Department of Human Resources

Divisicon of Health Services
Occupational Health Laboratory

ANALYSIS REPORT
Company: MQ@K[J-M éﬁmﬂ’@ C@. MQV éﬁéiu&ﬂ‘w Aby ) I
[
Address: cj
Service Requested:
Sample Taken On: &4’3‘3 A R By: C;M%ZQJ@M
Submitted To Laboratory On: @5.)5" 3 5?‘3‘5’ By: @f%ﬂQ
#
Date of Amalysis: 4/}@/534 Date Reported: f,)_,/}(g ng[v
T folrf ek
Analyzed By: ;i 1 QAQe
L.ABORATORY SAMPLE NUMBER DESCRIPTION REMARKS RESULTS IN :
NUMBER : |
-~ o T 35h0% TREY ., OF, O, [ 1n B
.11“’354 ‘# j i y
g g TO=T5% CHRY, CF, Wl in BM & SUIL
NS0 | gy g |
3749956 Py 35-40% CHRY, Q, in|BM.
ducyyy a7 ‘ 8% CHRY,Q, CF, in boil.
A3G958 5/ 4 15-20% CHRY, Q, CF} in BM and so}
30959 19 15-20% CHRY, CF, Q} In soil and .}
waf A, . 7

f‘%ﬁs CHRY.~- Chrysotile, Qm W"{.W LU’LM«-MJ
COMMENTS: * cp__Collulose Fibers gQ e, T Concl

Q= Quartz

BM-~ Basic Mortar. @,g) L SO0 U REBORTED BY:

Sl A :
Chief, Occupafional Health Lab

.iofmr— Lol Qi’l&(ﬂ;ﬁ»&

DHS Form 1440 (Rev. 2-75)
Occupational Health

ns-\.a)



North Carolina Department of Human Resources

Division of Health Services
Occupational Health Laboratory

gﬁlﬂidi o g1
ANALYSIS REPORT :
Cémpany: ENMe K Foei $Mrﬁp Cs . Oc',;?.‘ 9 ﬁ‘fg\”%:&a. Al TE"
v
Address:
Service Requested: ;
_ Sa:ﬁiale Taken On: 3@‘( e (95> By: ddtﬁf-&wd
Submitted To Laboratory On: ¥e&s * 21 )5 ¢~ By Lo b2 by et
-4
Date of Analysis: o /} (s }3'1-1(1 Date Reported: _,Q,,/[ (ﬂl}:ﬁ’ﬁl’
{ [

/
. Analyzed By: c>j Aoy B,
Y

LABORATORY SAMPLE NUMBER DESCRIPTION [REMARKS RESULTS IN
NUMBER

PTO-T2% CHRY., CF, 1, BM in 50il.

ALU960 | 5 ¢

<T% CHRY; CF, W, mjca, 1n 8oil.

TV 15% CHRY, CF, O, Th BM.
{lljiimjé)ﬁi §§éic>

15-20% CHRY., Q, CF, in BM and s

40096 s

{liiiﬁijij{q 12-15% CHRY., Q, CF, in BM.
weLZ

AULY6S Re3 1-2% CHRY., CF, Q,|in soil.
COMMENTS :

REPORTED BY: ) 94? /4Lfﬂzféluhﬁm_

Chief, Occupgtional Health Lab

DHS Form 1440 (Rev, 2-75)
Occupational Health



North Carolina Department of Human Resources

Division of Health Services
Occupational Health Laboratory

- =
oy oLf—f &
ARALYSIS REPORT fﬁ? 5 } |
L ;ﬁ‘ A 1
Company: eckdior bung Co. Ve, T ol £uin, fboge it
Address:
Service Requested:
>
Sample Taken On: é,i*#& 1654 By: Qa»eéw»d
/ il ] [N
Submitted To Laboratory On: ?ﬂ’“‘}“*}iﬁ FEXS By: C}U&f it
. [
Date of Analysis: ;Ld//Q;/Eﬁf Date Reported: ;LfOQD/SMF
7 7 7
.Analyzed By: ;j syﬁ%ailﬂ“/
d
ABORATORY SAMPLE NUMBER DESCRIPTION REMARKS RESULTS 1IN
NUMBER
50966 | w20 5-8% CHRY., Q, CF, |in BM and soil
EATATD g 4
41{5{95%€i?' 7o - <1% CHRY., CF, Q, in soil.
{1?%@35)§$&§ 20% CHRY., Q, CF, in BM.
. [ ﬁgﬂg é
3 KRS TRS 723 ‘ 15% CHRY., Q, CF, in BM and soill;
S T 20% CHRY., Q, CF, in BM.
LY gU 9&? ] ] ¥
g - ) 8-10% CHRY., Q, CF| IN BM and soi
.1 f_.‘i (j H] H]
71| 229 ‘

CUMMENTS:

REPORTED By:é§l¢5%7 54?.f142¢a¢£1%q%

Chief, Occupdfional Health Lab

DHS Form 1440 (Rev. 2-75)
Occupational Health
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North Carolina Department of Human Resources
Division of Health Services

Occupational Health Laboratory e & L Qé/t‘
7
ANALYSIS REPORT
Company: MCc,fé/,u éung ‘?@u ei}er/;w o &u)t f’éwmt
j ,
Address:
Service Requested: '
Sample Taken On: f’gﬁ- é"ﬁg 8 R By: cu»i%éd“-}
y e -
Submitted To Laboratory On: %3’,} f“ ;’%‘#35 By: gfg_,yg 4}9»\,‘]
Date of Analysis: i/} {» /341 Date Reported: o3 /} {, /34
/ r l
_Analyzed By: , CPQCIL
T d
ABORATORY SAMPLE NUMBER DESCRIPTION REMARKS RESULTS 1IN
NUMBER

. 5% CHRY., Q, CF, i% BM =nd
‘fl "’E.—'S'(’;j E‘;x 3’@

. . EJ% Chry. Q, CF, in[BM and soil.
AU 31

PR k0% CHRY., Q, in BM
‘l Jq‘;g?‘i ﬁ‘gaﬂ D 1] H n

B5% CHRY.[ CF, Q, if BM.

4 Same as the one abdve,

430977 _ 1 0% CHRY., CF, Q, 1% BM.

CUMMENTS

5 REPORTED BY% 5 Nl &

Chief, 0ccu{5/g&iona1 Health Lab

DHS Form 1440 (Rev. 2-75)
Occupational Health



North Carolina Department of Human Resources

Division of Health Services
Occupational Health Laboratory

i@ngﬁ??f"ﬁa’

ANALYSTS REPORT

Company: Mo el ﬁaaﬂ Q@ ‘ Dr[ﬁﬁﬁ - \Cé’-wm » /?{em ¢ PZ il

!

Address:

Service Requested:

Sam.pl.e Taken On: ﬁéﬁa{m@n 5} 9?‘1} . By: @gf‘&@u

Subrﬁitted To Laboratory On: ?’s%« “}5\ ;;G;S-‘éﬁ By: @e?ﬁ.ﬂﬂw
#
Date of Analysis: oL //7 /‘}3’4 Date Reported: 2,//7/X¢
| /o o
-Analyzed By: ;;f, Qa2
LABORATORY SAMPLE NUMBER DESCRIPTION REMARKS RESULTS 1IN
NUMBER
4 &'.fr{..?JT«’QS . 35-40% CHRY., CF, p, in BM.
A 00974 37 25-30% CHRY., CF, @, in BM.
RITIIT 537 20-25% CHRY., CF, Q, Mica, in BM
and s0il

]
!
25% CHRY., CF, Q, in BM and soill

100981 | 239 | | |

Qg 20% CHRY as above.
1 SN2 TN U b % , same as jbove
AU YS S i - |25-30% CHRY., CF, @, in BM.
CUMMENTS :

REPORTED BY: @% Aj /LC@«/C%\

Chief, Occupa?ﬁdﬁal Health Lab

DHS Form 1440 (Rev. 2-75)
Occupational Health



Horth Carcolina Department of Human Resources

Division of Health Services
Occupational Health Laboratory

fﬂﬂ{(igr°¢L /Zir

ANALYSTS REPORT

. v L
Company: Pmce ) f.#m é!}ﬁ«% &- ;\)ﬂ.f?? 3 fc"g&&}&ia )4 J}s@;ﬁf JZ e
F Vi

Address:

4

Service Requested:

|
Sample Taken On: ‘;Cﬁé»i@" i‘}&’%‘? By: 'Cut{%é?’-/
3 ; -
Submitted To Laboratory On: :fa ‘m ,;“3;?4"5 By: éywyz*ﬂ—ﬂm)
- -
Date of Analysis: 2-!!’7 f?‘{ Date Reported: ;2./ 7] }'5%/'

{ [ i
~Analyzed By: aj \'P&C\O/C/

LABORATORY SAMPLE NUMBER DESCRIPTION REMARKS RESULTS 1IN
NUMBER
AUU98 . 25-30% CHRY.,Q, CF| in BM.
"1:3“585 ﬁﬁés 20% Chry. same as above.
61{}€}5555§i gﬁ%é‘g 25-30% CHRY., samelas above,
AIHTYNY oy - 18-20% CHRY.,CF, Q} , in basic m{
‘il”“‘%&& = v?-",é} 35~40% CHRY., samelas above.
{lqj{jiﬁéﬁfﬁ ;$i4? ? tw2% CHRY., same a$ the above.
CUMMENTS:

REPORTED BY{ fim 5, Aec X

Chief, Occup#ttonal Health Lab

DHS Form 1440 (Rev. 2-75)
Occupational Health




North Carolina Departmeni of Human Resources

R : Division of Health Services
PR : Occupational Health Laboratory

pose oIS
ANALYSIS REPORT ;
- 4 . 'ﬁﬁnn* )
Company: P loy lisd Suize @@ 1i)e T a“(‘fé;gun@ ‘s #VT
/ ‘ )
Address: |
Service Requested: l
4
Sample Taken On: ‘g@é!‘f . %5’ ‘{?g By: Cwﬁ‘xfﬁ-;ﬁJ
Submitted - R 5= oy P,
Submitted To Laboratory On: s AN, /J By: ﬂ?y;wﬁﬁ*
4 i
Date of Analysis: l/i“/ /ger Date Reported: &-«/17 /ﬁ‘—rt
‘.l e
- Analyzed By: é;f.xﬁ%lflﬁ
4}
ABORATORY SAMPLE NUMBER DESCRIPTION REMARKS RESULTS 1IN
NUMBER
1 95 e ag 3% CHRY., Q, CF, in BM and soil.
‘,1"‘.}'”‘;*891 #‘4? 30-35% CHRY., same ks the above.
1 }’12882 # S 1-2% CHRY. same as lthe above.
1}4;883 & 5“./ o #0% CHRY., same as| the above.
4;}“9(}4 #‘ﬁwﬁ 18-20% CHRY., same]as the above.
;};ﬁigﬁjﬁjii z:5¢?7j§ ' 1% asbestos seen. [lay, mica, CF

CUMMENTS :

REPORTED BY:(;Zég;7 ?4?/43g§{f4z%

Chief, Occupgfional Health Lab

DHS Form 1440 (Rev. 2-75)
Occupational Health



North Carolina Department of Human Resources

Division of Health Services
Occupational Health Laboratory

&ﬁﬁf}ﬁfﬁ ot /L

ARALYSIS REPORT

Company:

/%?Ckuﬁff4:y§&@t§ <:3~¢93/;V7 naf?ﬁfa&iy;@ . ;f?éuﬁzﬁzL\

Address:

Service Requested:
el 14 )5y
'
Submitted To Laboratcry On: ﬁgaﬂﬂﬁt
Date of Analysis: <l/ 17 !‘,”5‘4
b

o Pocie
d

By: &fiﬁ#wmwf
i {fmf By: é:m&w““”
Date Reported: Q—*/Fly/?""

SamplgiTaken On:

?

¥

“Analyzed By:

ABORATORY SAMPLE NUMBER DESCRIPTION REMARKS RESULTS IN
NUMBER :
1L0o09a N Y‘fj 25% CHRY., 4, CF, In BM.
et e
, o 5% CHRY,,Q, CF, 1 s0il-
ALY £ e B
.. 5% CHRY., W, mica| CF, in Soil.
A9 #To . Y ’ ‘
{liﬁ‘;f)€j§} b IJ% CHRY., mica,CF| O, Insoil.
Liade -3 ?
[1“_1“00 -3 ;L;“/;;;HHI., CLATL, O CF, In BM a}q
7 — =% CHRY.; vermicylite, o, CF,
A4 001H B F in BM and soil.

CUMMENTS:

DHS Form 1440 (Rev. 2-75)
Occupational Health

REPORTED BY:@/?{‘)’I 5 /&0"'2-"(‘7\

Chief, Occug@%ional Health Lab

s

.



Morth Carcolina Pepartment of Human Resources

Division of Health Services
Occupational Health Laboratory

fékgsﬁﬁf@4§ iz’

ANALYSIS5 REPORT

Coﬁpany:

fw‘?%g §E;‘§§fdh‘%£\j Co K)\C},o? "‘@gsﬁug\kL f%&ﬂi e

Address:

Service Requested:

Sample Taken On:__¥<4- j%  «{y4d =~ - By: I

B f} — ) ,
Submitted To Laboratory On: ¥Teé il L% By: fgﬂ»&ﬂ@
o
Date of Analysis: .:Ljf‘? /3% Date Reported: Q—//_? /ng
{ Y 7

Analyzed By: ézp‘ (IR Q.
ABORATORY SAMPLE NUMBER DESCRIPTION &EMARKS RESULTS IN
NUMBER

&-10% CHRY., Q, CF| mica, in BM.

1010ue| 7 62

<U-25% CHRY., Q, Cf, SILICATE ML

20100y wif ALS, in BM.

B=TO% CHRY., U, CF] mica, In BH.|

l:*iﬂdt& -V and soil.

20 CHRY T Eame g5 (The above.

{li}jL{J{j££ FFféré?

H=-1Td% CHRYI.,” Samg as CThe above ‘

101004 2 ¥ | 3

iy #6 ‘;ﬂ MG CRRY T Same B [t arove T |

COMMENTS .

7 .
REPORTED BY:(ZL%}?7 fé? ii*fqéJélﬂwm

Chief, Occup@ﬂional Health Lab

DHS Form 1440 (Rev. 2-75)
Occunational Healt+h



North Carolina Department of Human Resgources

Division of Health Services
Occupational Health Laboratory

ANALYSIS REPORT

’ﬂﬂsgﬁ, 07&:5 Z

Company: Mmk{i;ﬁéurﬁ Ch Qv’p‘%"‘? a@fma}z. At VI

Address:

Service Requested:

) V.
Sample Taken On: ‘go!’ ﬁ-\ } '3?4 By:
: L s 7 -
i G L4 p
Submitted To Laboratory On: Vb :?ﬁ’ jQ‘{ {'fj By: gf&’é“?“z—‘j""“}
E]
Date of Amalysis: élJ/f7 /i?f‘ - Date Reported: :LJ]‘ﬂ !?fL{
. L [
Analyzed By: C;fj.gi%af}(,
)
ABORATORY SAMPLE NUMBER DESCRIPTIOCN REMARKS RESULTS 1IN
NUMBER '
N 15% CHRY., CF, Q, Ear, in basic
LR § H H ] ’
1Tl Oul ﬁéé mortar. and soil,
CUMMENTS ;

REPORTED BY@%’M 4/@%

Chief, Occu%é%ioﬁéi Health Lab -~

DHS Form 1440 (Rev. 2-75)
Occupational Health



UNITED STATES GOVERMMENT

February 29, 1984

Rodney D. Turpin, Safety and Occupational Health Officepr Afe s

Environmental Response Branch - Edison, NJ

Activity Options: Davidson Asbestos Site, North Carolina

Fred Stroud, On-Scene Coordinatar{:ﬁj
EPA Region IV - Atlanta, GA

THRU: Joseph P. Lafornara, Chief /;2
' Analytical Support Sectiot;gé////jgégi;ﬁa¢%Aﬂt
. &

CONTAINMENT OPTIONS

MECK COUNTY DEPARTMENT OF

RECEIVED

MAR 13 1484
ENVIRONMENTAL HEALTH

In evaluating the suggested options, the following factors must be

considered:

1. Proper skin/respirator equipment is required when potential

asbestos conditions may be present.

2. A1l surfaces must be maintained regardiess of option selected.
The intent of the surface cover is to assure that asbestos dqes

not migrate into the environment..
3. See Attachment No. 1 for general cost information.
A. Emergency Action

l. Slope Areas - ground cover

a. Hydro seeding (only cost reference is the Ambler, PA

estimate of approximately Sc/ft2),

b. Burlap cover (no cost estimate),

‘c.  Reduce slopexv%a top soil backfill (this would involve

closing off adjacent road).

d. Reduce slope via landscaping techniques (e.qg,, railroad
‘ties, proper surface drainage, top soil backfili).

2. Slope Areas - security
a.. Fence

b. Security guards

GETICMNAL FORRM O, 108
(REV, 150}

GHA FERM (41 CFA) 191-11.8
2018114




3. Level Areas - ground cover

4.

do

b.

Driveway areas

(1) Seal off potential dust situations with black top,
etc. Surfaces must be maintained.

Non-Driveway Areas

(1) Same as paragraph A (1) above.

(2) Fill/top soil cover.. Depth 6 inches to 2 feet. Specifics
should be determined by agronomist, soil scientist, land-
scaper, and in accordance with local, state, and federal
reqguirements.

(3) Black top, etc.

(4) Vegetation - should be selected by local expert(s).

Major selection factor should include root system and
maintenance requirements.

Level Areas - security

&

Same as paragraph A-2 above.

B. Loag Term Cbntainment

10

2.

Stope/Tevel areas, in addition to expanding/refining the
emergency actions mentioned above in paragraph A above, long term
containment has to address:

a.
b.

Ce

Maintaining permanent seal of ground cover.
Maintaining vegetation.

Meeting local, state,‘and federal permit, registration,
etc. a

Slope/level areas - security

ds

Same as paragraph A 2 above.

AIR MONITORING - see Attachment No. 2

Attachments

cc: Andy Zownir
Jeff Pike, EPA Reg. [II, 0SC
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ESTIMATED UNIT COSTS FOR SURFACE SEALING METHODS AND MATERIALS

Cover material and/or method of installation

Topsoil (sandy Toam), hauling, spreading, and
grading (within 20 miles)

Clay hauiing, spreading, and compacticn

Sand hauling,
spreading, and compaction

Cement concrete {4 to 6% layer), mixed, spread,

compacted on-site

Bituminous concrete {4 to 6" layer), including
base layer

Lime or cement, mixed intc 5* cover soil

Bentonite, material only; 2" layer, spread
and compacted

Sprayed asphalt membrane (%" layer and soil
cover), installed

PVC membrane {20 mil), installed
Chlorinated PE membrane {20-30 mil), installed

Elasticized polyclefin membrane, installed

Unit costs*

$13/yd’

$8.50/yd">

$15/yd’
$8,000-10,800 /facre

$6-10/yd®

$3-5/yd*

$1.50-2.10/yd’
$1.40/yd®

$1.50-2,50/yd’

$1.30-2.00/yd*
$2.40-3.20/yd*
$2.70-3.60/yd’

~--continued--

Source of cost information

Haseley Trucking Company
{1980)

" 1] " "

Universal Linings, Inc. {1980)

Tolman et al., 1979
Tolman et ad., 1979

Tolman et al., 1979
Lutton et al., 1979

Lutton et al., 1979

DuPont Elastomer Chemicals
Dept. (1980)




9y

TABLE 3-2 {Continued)

Cover material and/or method of installation Unit costs* Source of cost information
Hypalon membrane, {30 mil), installed $6.50/yd’ DuPont Elastomer Chemicals
oo Dept. {1380)

Neoprene membrane, installed $5.00/yd? : Lutton et al., 1979 .
Ethylene propylene rubber membrane, installed $2.70-3.50/yd? H Booow " ;
Butyl rubber membrane, installed $2.70-3.80/yd? L u W
Teflon-coated fiberglas (TFE) membrane $20/yq? QuPont Elastomer Chemicals W

(10 mil}, instailed Dept. (1980) i
Fly ash and/or sludge, spreading, grading, $1.00-1.70ya’ | Tolman et md“. 1979

and rolling

*Note different units for volume {yd’) vs. surface area (yd®) costs.
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Hazardous Waste Site
Asbestos Air Monitoring Guide

ON SITE SAMPLE
A. Type of Samples

1. Bulk Pile Samples
a, Sample Size = 8 oz, Sample Jar
1. Type of Analysia
(a) PLM (all samples)- see attached analytical method.
(b} SEM or TFM~ Select l-&, highest positive PIM samples.

b. Sample Location
1. Develop site specific sampling grid. Consider veal time
monitor reading and site conditions.

2. Air Samples
a. Filter Media
1. 25 mm ~ 37mm cellulose 3-stage
cassette (.45 um - 0.80 um size)

b. Flow Rates— Liter per minute
l. Low real-time monitor readings: 1
2. Medium real~time monitor readings:
3. High real-time monitor readings:

4

.6

—
5

g ~4

-

c. Analytical Methods
1. 107% of samples collected - TEM or SEM
2. 90% of samples collected - PLM

(TEM) - Transmission Electron Microscopy
(SEM) -~ Scanning Electron Microscopy
(PLM) - Polarized Light Microscopy

B, Weather Cemi Dt 7oam S (E;Q__E, 13.('-/), Beaacu)

II. Preliminary Ambient Aif‘Samplinz Off Site

. . [ 4 . .
A. Screen area with real time aeros@l or particulate 1nstrument ,
1. RAM-l or egquivalent
B. Sample Collection

1. Types of Analysis~ Duplicate samples (A & B) are collected at each
station.

a. Analyze all (A) samples from each station by PLM (see attached
procedure)
1. If (A) samples are positive for asbestos then analyze a
minimum of 252 of the appropriate (B) samples by:

(a) TEM with selected area electron diffraction (SAED) or
(b) SEM with Xray dispersion analvsis (EXDA)




Tazardous Waste Site
Ashestos Alr Monitoring Guide
Page Two

B.

ORAFT

Sample Collection f(cont'd)

2, Sampling grid (Station location)
a. Positive RAM readings
l. Haximum 500 feet downwind from site
2. Minimum of 1-2 samples per 1000 to 2000 feet perpendicular
to wind direction adiacent to aite. -

b. Background stations
1. Minimum of 3 stations
2. angles of 43°, 9 °and 135° 500 feet to ] mile upwind of the
site - .

3, Sampling Methodology at at each station
a4, Media — 25mm or 3I7mm 3 stage cassett 0.45 to 0.8 um

b. Flow rates
1. Low flow pumps (per statiom)
(a) 2.5 1/min for minimum of 30 minutes

2. Righ flow pumps (Applicability/location) to be determined
on site specifiec bases.
(a) 7.45 liters/minutes for minimum of 30 minutes
(b) 17.5 liters/minutes for minimum of 30 minutes

4. Weather Conditions
a. Minimum of 3 days of dry weather hefore sampling.

b. Wind speed minimum of 10~15 mph at time of sampling.
¢. Soil condition should be dry/non-moist at time of sampline.

ITI. RESIDENTIAL- Non-Commercial Buildings ( T ﬁm‘sarmm&')

A.

.

Screening=- Random selection of residence to he tested.
l. Residents directly adiacent to the disposal pile.

Selected areas for Settled Dust Sampling

1. Static areas
a, Attic (ascertain type insulation or asbestos use in attic).
b. Rafters- ie., attic, basement, crawlspace, etc.
¢. Garage )

2. Living areas
a. behind and/or underneath appliances, ie., refrigerators,
stoves, ete,
b, light fixtures
¢. embedded in perimeter of carpet (under tables, couch)
d. surface areas of drapes,
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Hazardous “aste Site ;)?A/ﬂ‘?

Ashestos Alr Monitoring Guide
Page Three

C. Sampling Nesign

1. Since the emphasis is to qualitativelv assess exposure, the primary
effort should be directed towards identifving the presence of
asbestos. This could hest he achieved through the collection and
analysis of settled dust. This ahould bhe accomplished by:

4. selecting areas as defined in B. 1 and 2. These areas should
be measured so as to allow determination of fiber concentration
per area sample. These tvpes of measurements mavy he useful for
comparison purposes in this study,

D. Sample Apparatus

I. Battery operated sampling pump capable of 2.5 to 3.5 liters per minute flow
rate through a cellulose ester filter wit porosity of 0.8 micron
and 37mm diameter, '

LS

E. ‘Sample procedures

1. The attempt is to collect settled dust from exposed surfaces onto
the filter media.

a. The area to be selected, measured and sampled will vary
depending on the amount of "free” dust on the surfaces. The
person collecting the sample will need to make this assessment.

Since the sample should not be overloaded or underloaded, the
following mavbe used as reneral guides to determine flow rate
and sample area. The purpose of the two different areas is to
identify the appropriate sample load if additional sampling is
required: :

Heavily visible settled dust- (a) 0.5 f£.2 at 3 1/min.
: (b)Y 1 ££.7 ac 3 1/min. -

Moderately visible settled dust- (a) 1.5 ft.” at 3 1/min.
(h) 3 f£.2 ac 3 1/min.

Lightly visible settled dust- (a) ] m2 ac 3 1/min.
(b) 2 w? at 3 1/min.

'

No visible settled dust- (a) 2 m2 at 3 l/min.

b. A sample holder or cassette should be used in which the surface
of the filter is at a minimum of 1/4 inch from the top of the
surface.




lazardous
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E. Sample Procedures (cont'd)

F. Sample Analvsis

1.

Optical Microscopy

[

b.

Electron Microscopy

d.

The sample holder or cassette should be open faced and placed |
in contact with the surface to be sampled (The rim of the open
faced cassette that contacts the surface should be notched to
allow for reduced pressure buildup on the pump).

With the pump turned on, sample holder should be moved across
the surface making sure the total defined area is sampled.
Depending on the filter loading, repeated sampling across the
same area may be warrvanted. Should the investipator decide
that more particulate material is needed for proper filter
loading, additional areas can be defined and measured for
sampling., Using the same filter and procedures these areas
should be likewise sampled. All areas should be phvsically
meagured by the investigator.

e,

Filters should be prepared and analyzed by the most current
NIOSH methodology by Phase Contract Microscopy.

Concentration of fibers should be determined for unit area
measured,

These fiber data should be used for comparison purposes in this
study to assess extent of contamination and for making
decisions for additional sampling and analysis.

A representatlve number of samples should be selected for fiber
identification by either Scanning Flectron Microscopy (SEM) or
Transmission Electron Microscopv (TEM). These microscopv
methodologies should be used for fiber count and also
identification of the fibers, as well as the surrounding fiber
matrix using Selected Area Flectron Diffraction (SAFD), TFM
onlv, and/or Fnergy Dispersive X-Ray (EDX) analvsis.

This data can be used for comparison with optical fiber counts
and | to acertain the presence of asbestos. It may be possible
ta determine if asbestos contamination is the same type of
fiber identified from the disposal piles.

Soil surface samples should be prepared and analvzed in the
same manner using Electron Microscopy.



‘CREULA: varicus

FIBERS

RETHOD: 7400
ISSHED: 2/15/84

SHAD 0.5 asbestos fibers (> S um Yong) /mL

PROPERTIES: solid, fibrous

T0SH: 0.1 asbestos; 3 fibrous glass (> 10 ww tong, < 3.5 wm wide)
CGIH: 0.2 crocidolite; 0.5 amosite; 2 chrysotile and other asbestos

'NONYMS: asbestos (actinolite [CAS #77536-66-41, grunerite (amsite) [CAS £12172-13-5],

1thophyllite [CAS #77536-67-5], chrysotile [

CAS #12001-29-5], crocidolite [Cas #12001-20-41,

remolite [CAS #77536-68-61); fibrous glass; minerzl fibers,

SAMPLING

HEASUREKENT

MPLER: FILIER
(cellulose ester mambrane, 0.8 to
1.2 ym, 25 mm diameter)

Od RATE®: > 0.5 L/min

L-#IN%: 400 L @ 0.) fiber/ml

~MAXE: 1920 1 @ 0.1 fiber/ml (DNE- ) mg
total dust)

djust for 100 to 1300 fibers/mn2 (step 4)

IPHENT: routine

HPLE STABILITY: indafinits

AHKS: 0% of samples {minimmm 2} (1]

ACCURACY

IGE STUDTED: 80 to 100 fibers counted
15: see Evaluation of Method

RALL PRECISTON: G.115 to 0.13 [1]

STECHHIQUE: WICROSCOPY, PHASE CONTRAST

IMALYTE: fibers (manual count)

'SAHPLE PREPARATION: acetone/triacetin method

1

*COUNTING RULES: Set A (PECAM 239 [1,2]) or Set B
! (modified CRS)

]

'EQUIPHENT: ). phase-contrast micmscm_

' 2. Walton-Beckett graticule (100 um
! diamster): A rules use Type G-22;
! : B rules use Type G-24)

f 3. phase-shift test slide (HSE/NPL)

i

ICALIBRATION: phase-shift detection limit between
! 3 and 4 degrees

t

'ARALYTICAL RANGE: 100 to 1300 fibers/mm?

! filter arez [3]
1

{ESTIMATED LOD: 7 fibers/mn2 filter area

1

LANALYTICAL PRECISIOH: 0.10 to 0.12 (A rules)[1];
! 0.157 (B rules)[3]

!
$

LICABILITY:  The working range is 0.02 fibers/mlL (1920-L sanple) to 1.25 fibers/mi (400~
ple} The method was designed to give an index of airborme asbestos fibers but may be used
- other materials such as fibroug glass by inserting suitable parameters into the counting
es. The method does not differentiate between asbestos and other fibers. Asbestos fibers
s than ca. 0.25 um diameter will not be counted by this method [5].

ERFERENCES: Any airborne fiber may interfere; all particles meeting the counting criteria
! be counted. Chain-like particles may appear fibrous. High levels of non-fibrous dust
ticles may obscure fibers in the field of view and raise the detection limit.

ER METHODS: This method introduces changes for improved reproducibility and replaces

AR 239 11,21,

12/84 (DRAFT)
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TBERS METHOD: 7400
IEAGENTS: EQUIPHRENT :
. Acetone.*® 1. Sampler: field monitor, 2% mm, 3-piece cassette

. Triacetin (glycerol triacetate)
(reagent grade).

*See Special Precautions.

M ~ oy W

10,
1.

12,

13,
14,

with 50-mm extension cowl with cellulose ester
filter 0.8 to 1.2 um pore size.

HOTE: Analyze representative filters for fiber
background before use and discard the filter lot
if more than 5 fibers per 100 fields are found.
Gridded filters give inproved focusing capability
for analysis and are recownended.

. Personal sampiing pump, > 0.5 L/min (sea Step 4

for flow rate) ,with flexible connecting tubing.

. Hicroscope, phase contrast, with green filter, 8

to 10X eyepiece, and 40 to 45X phase cbjective
(total magnification ca. 400X), Numerical Aperture
= 0.65 to 0.75.

. Slides, glass, single-frosted, pre-cleaned, 25 x

1S mm.

Cover slips, 25 x 25 mm, no. 1-1/2.

Knife, #10 surgical steel, curved blade.
Tweazers,

Flask, Guth type, insulated neck, 250 to S00 mi
(with single-holed rubber stopper and
elbow-jointed glass tubing, 16 to 22 am long).

. Hotplate, spark-free, stirring type; or haating

mantle; or infrared lamp and magnetic stirrer.

Syringe, hypodarmic, with 22 gauge needle.

Graticule, Walton-Backett type with 100 um

diameter circular field (area = 0.00785 mm?)

(Type G-22 for A rules; Type G-24 for B ryles).

Available from Graticules Ltd., Moriey Read,

Tonbridge, Kent, England TW9, IRM.

BOTE: The graticule is custom-mads for cach
microscope. Specify disc diameter needed to
fit exactly the ocular of the microscope and
the diameter (mm) of the circular counting
area (see step 1), ' .

HSE/NPL phase contrast test siide, Mark II.

. Available from PTR Optics Ltd., 145 Newton Street,

Waltham, HA 02154,
Telescope, phase-ring centering.
Stage micrameter (0.0% mm divisions).

ECIAL PRECAUTIONS: Acetone is an extremely flammable 1iquid and precautions must be taken
t to ignite it. The acetons must be heated in a ventilated laboratory fume hood using a

amless, spark-free heat source.
, H

/12/84 (DRSFT)

140G0--2




ETHOD; 7800 ' FIBERS

ARPLING:

1.

Calibrate each personal sampling pump with a representative sampler in )ine [1].

2. Fasten the sampler to the worker's lapel as close as possible to the worker's mouth.

femove the top cover from the end of the cowl extension {open face) and orient face down.
Wrap the joint between the extender and monitor body with shrink tape to prevent air
leaks.

- Submit at least two field blanks (or 10% of the total samples, whichever is greater) for

each set of samples. Remove the caps from the field blank cassattes and store the caps and

cassettes in a clean area (bag or box) during the sawpling period. Replace the caps in the

cassettes when sampling is completed.

ROTE: If a field blank yields. fiber counts greater than 7 fibers/100 fields,. report
possible contamination of the sawples.

- Sample at 0.5 L/min or greater [6]. 0o not exceed } mg total dust loading on the filtep.

Adjust sampling flow rate, Q (L/min), and time to produce a fiber density, €
(fibers/m?), of 100 to 1300 fibers/mm? (3.85 x 10% to 5 x 10% fibers par 25-mn
filter with 385 mm? effective collection area, Ae m?)), for optimam counting

precision. Calculate the minimem sampling time, tyi, (minutes), at the action level
{one-half the current standard), L (fibers/mL), of the fibrous aerosol being sanmled:

(A (E)
(@) (LY 109

tmin =

. Remove the field monitor at the end of sampling, replace the plas‘t_ic top cover and small

end caps, and store the monitor.

. Ship the sampies in a rigid container with sufficient packing material to prevent Jjostling

or damage.

WPLE PREPARATION:
JIE: The object is to produce sawples with a smooth {non-grainy} background in a mediwm with a

refractive index equal to or less than 1.46. The method below collapses the filter for
easier focusing and produces permanent mounts which are useful for quality control and
interlaboratory comparison. Other mounting techniques moeting the above criteria may
also be used (e.g., the non-permanent field mounting technique used in PECAM 235 (2]).

- Clean the glass slides and cover slips with acetone and set aside.,

v

. Place 40 to 60 mi of acetone into a Guth-type flask. Stopper the flask with a single-hole

rubber stopper through which a glass tube extends 5 to B am into the flask. The portion of
the glass tube which exits the top of the stopper (@ to 10 om) is bent downward in an elbow
which makes an angle of 20 to 30® with the horizontal.

- Place the flask on a stirring hotplate or wrap in a heating mantle. Heat the acetone

gradually to its boiling temperature (ca. 58 °C).

CAUTION: The acetone vapor meest be generated in a ventilated fume hood away from all open
flanes and spark sources.

NOTE: Alternate heating methods can be used, providing no open flame or sparks are present.

. hount either the whole sample filter or a wedge cut from the sample filter on a clean glass

slide. {

4. Cut wedges of ca. 259 of the filter area with a curved blade stesi surgical knife using
& rocking motion to prevént tearing.

b. Place the filter or wedge, dust sids up, on the clean glass slide. Static electricity
will usually keep the filter on the slide until it is cleared,

712/84 (DRAFT) 1400-3




FIBERS

KETHOR: 7400

C.

Hold the glass slide supporting the filter wedge approximately 1 to 2 om from the glass
tube port where the acetone vapar is escaping fram the heated flask. The acetone vapor
stream should cause a condensation wet spot on the glass slide c¢a. 2 to 3 am in
diamster. B8y moving the glass slide gently in front of the vapor stream, the filter
wedge should clear in 2 to 5 sec. If the filter wedge curls, distorts, or is otherwise
rendered unusable, the vapor stream is probably not strong encugh. Periodically wipe
the outlet port with tissue to prevent liquid acetone dropping onto the filtep,

Using the hypodermic syri nge with a 22-gauge needle, place | to 2 drops of triacetin on
the wedge. Gently lower a clean 25-mm square cover slip down onto the wedge at a slight
angle to reduce the possibility of forming bubbles. If teo mzny bubbles form or the
amount of triacetin is insufficient, the cover slip may become detached within a few
hours.

- Glue the edges of the cover slip to the glass slide using a lacquer or najl polish [7].

KOTE: Counting may proceed inmediately after clearing of the filter i copleted, IF
clearing is slow, the slide preparation may be heated on a hotplate (surface
temperature 50 °C) for 15 min to hasten clearing,

CALIBRATION ARD QUALITY CONTROL:
11. Calibration of tha Wa)ton-Beckett graticule. Determine the diameter, d., of the circular
counting area:

4.

b,

h.

Insert any available graticule into the eyepiece and focus so that the graticule lines
are sharp and clear. ' .
set the appropriate interpupillary distance, and if applicable, reset the binacular head
adjustment so that the magnification remains constant.

- Install the 40X or 45X phase objective.
- Place a stage micrometer on the microscope abject stage and focus the microscope on the

graduated lines.

- Beasure the magnified grid length, Lo (um), using the stage micrometer.
. Remove the graticule from the microscope and measure its actua) grid length, Ly (mm).

This can best be accam?ished by using a stage fitted with verniers.

. Calculate the circle diamater, de (mm), for the Walton-Beckett graticule:

L
e = -3 z 8
R "

Example: If Ly = 108 pm, Lz = 2.93 mm and D = 100 um, then de = 2.71 mm.

Check the circle diamster (acceptable range 100 um + 2 um) with a stage micrometer

upon receipt of the graticule from the manufacturer. Determine field area (pm3}.

2. Microscope adjustments. Follow the manufacturer's instructions and:

a.

b.
c.

d.

Adjust the light source for even i1lwmination across the field of view at the condenser
iris.

NOTE: K&hler illumination is preferred, where available,

Focus on the particulate material to be examined. ,

Make sure that the field iris is in focus, centered on the sample, and cpen only enough
to fully illuminate the field of view. ‘

Ensure that the phase ripgs (annular diaphragm and phase-shifting alements) are
concentric. '

3. Check the phase-shift detection limit of the microscope periodically,

&,

Remove the HSE/MPL phase-contrast test slide fram its shipping container and center it
under the phase objective.

1712784 (DRAFT) 14004




HETHOD: 7400 FIBERS

14.

15.

16.

b. Bring the blocks of grooved Jines into focus.

NOTE: The slide consists of 7 sets of grooves (approximately 20 greoves to each block)
in descending order of visibility from set | to set 7. The requiremznts for
asbestos counting are that the microscope optics must resolve the grooved lines in
set 3 completely, although they may appear somewhat faint, and that the grooved
lines in sets 6 and ? must be invisible. Sets 4 and 5 must be at least partially
visible, but may vary slightly in visibility between microscopes. A microscope
which fails to meet these requirements precisely has either too low or too high a
resolution to be used for asbestos counting. .

c. If the image quality deteriorates, clean the microscope optics and consult the -
microscope manufacturer.

Quality control of fiber counts.

a. Prepare and count field blanks along with the field samples. Report the counts on each
blank. Calculate the mean of the blank counts, and subtract this value from each sample
count before reporting the resylts, -

b. Perform blind recounts by the same counter on 10% of filters counted (slides relabeled
by a person other than the counter).

Use the following test to determine whether a pair of counts on the sams wedge shoutld be

rejected because of possible bias. This statistic estimates the counting repeatability at

the 95% confidgnce level. _Discard the samle if the difference between the two counts
exceeds 2.77 (F)s,, where F = average of the two fiber counts, and s, = relative

standard deviation, which should be derived by each laboratory based on historical in-house

data.

NOTE: If & pair of counts is rejected as a result. of this test, recount the entire set of
samples and test the new counts against the first counts. Discard all rejected
paired counts.

Enroll each new counter in a training course which compares performance of counters on a

variety of samles using this procedure.

NOYE: To ensure good reproducibility, all laboratories engaged in routine asbestos counting
should participate in an asbestos prof iciency testing program such as the NIOSH
Proficiency Analytical Testing (PAT) Program and routinely participate with other
asbestos fiber counting laboratories in the exchange of field samples to compare
performance of counters.

ARALYTICAL PROCEDURE

17.

8.
19,

Place the slide on the mechanical stage of the calibrated microscope with the center of the
wedge under the chjective lens. Focus. the microscope on the plane of the filter wadge,
ROTE: The use of griddad filters can be very helpful in locating the proper specimen plana,
Reguiarly check phase-ring alignment and kGhler jllumination [s1.
Select one of the following sets of counting rules: ,
NOTE: The two sets of rules have been demonstrated to produce equivalent mean counts on a
variety of asbestos sample types [4], and must be strictly fellowed in ordsr to
abtain valid results. No hybridizing of the two sats of rules is permitted. The
calibration of the microscope with the HSE/NPL test slide determines the minimum
detectable fiber diameter (ca. 6.2% um) .
a. A rules (same as PE&CAM 239 rules [2]).
NOTE: The A rules are required for monitoring asbestos for compliance purpases under
OSHA or NIOSH standards.

1. Count only fibers longer than S um. HReasure the length of curved fibers along the
curve.
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2. Count only fibere with a length-to-width ratio equal to or greater than 3:1.

3. For fibers which cross the boundary of the graticule field:
a. Count any fiber longer than 5 ym which lies entirely within the graticule area.
b. Count as 1/2 fiber, any fiber with only one end lying within the graticule area.
¢. Do not count any fiber which crosses the graticule boundary more than once.
d. Reject and do not count all other fibers. .

4. Count bundles of fibers as one fiber unless individual fibers can be identified by
chserving both ends of a fiber, and it meets rules a.! and a.2.

5. Count enough graticule fields to yietd 100 fibers. Count a minimm of 20 fields.
Stop at 100 fields regardless of fiber count.

b. B rules
NOTE: The B rules are preferred analytically because of their demonstrated ability to
improve the reproducibility of fiber counts [43.

1. Count only ends of fibers. Each fiber must ba longer than 5 um and less than
3 um diameter. .

2. Count only ends of fibers with a length-to-width ratio equal to or greater than §:1.

3. Count each fiber end which falls within the graticule area as one end, provided that
the fiber meets rules b.) and b.2.

4. Count visibly free ends which meet rules b.1 and b.2 when the fiber appears to be
attached to another particle, regardless of the size of the other particle,

5. Count the free ends of fibers emanating fram large clums and bundles up to a maximum
of 10 “ends* (5 fibers), provided that each segment meets rules b,) and bh.2.

6. Count enough graticule fields to yield 200 "ends.” Count a minimem of 20 fields.
Stop at 100 fields, regardless of the fiber count.

1. Divide the total "end® count by 2 to yield fiber count.
ROTE: Split fibers will normally be counted as more than 2 “ends® if the free ends

meet the rules b.1. and b.2. -

J. Start counting from one end of tha wedge and progress along a radial line to the other end,
shift either up or down on the wedge, and continue in the reverse direction {8). Select
fields randomiy by looking away fram the evepiece briefly while advancing the mechanical
stage. When an agglomerate covers 1/6 or more of the field of view, reject the field and
select another. Do not report rejected fields in the nunber of total fields counted.
MOTE: When counting a field, continvously scan a range of focal planes by moving the fine

focus knob, to detect very fine fibers which have bacome imbedded in the filter. The
small diameter fibers wil) be very faint but are an inportant contribution to the
total count. :

LCULATIONS : '

- Caleulate and report fiber density on the filter, € (Fibers/mn2), by dividing the total
fiber count, £, minus the mean blank count, B, by the number of fields, n, and the field
arez, Ay (0.00785 mm? for a properly calibrated Walton-Beckett graticule}:

Ea {%ﬁ%» fibers/mm2

- Caleulate the concentration, d (fibers/mL), of fibers in the air volume sampled, V (L),
using the effective collection area of the filter, Ac (385 mn? for a 25-mm filter):

C = (E) (A¢)
¥-103
NOTE: Check and adjust the vaiue of A, periodically, if necessary.
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EVALUAYION OF METHOD: :
This method is a revision of NIOSH Method PE&CAM 239 £1.21. A summary of the revisions is:
4. Sampling
The change from a 37-mm to a 25-mn filter size was incorporated to reduce problems
associated with non-uniform fiber loading reported on the 37-mm fiiters [8]. The change in
flow rates allows for 2 m® full shift samples to be taken, providing that the filter is
not overloaded with non-fibrous particulates.
1. Sample Evaluation
1. The inclusion of the Halton-Backett graticule in the method was made to standardize the
field area observed through the eyepiece [3].
2. The introduction of the HSE/NPL test slide was made to standardize microscope opties to
improve reproducibility.
3. A recent international co)laborative study invelved 16 laboratories using prepared slides
from the asbestos cement, milling, mining, textile, and friction material industries
[4]. The modified CRS (NIOSH B) rules were found to be more precise than the AIA
(NIOSH AY* rules. The ranges of relative standard daviations (sp}, which varied with
o, S&TPle type and laboratory, were:
A 4.)Because of past inaccuracies associated with Jow fiber counts, the minimus loading has
~ been increased to 100 fibers/ma® filter area (80 fibers total count). This level
yields an overall s.= 0.13, as indicated in Fig. 3 (revised) of PaCAM 239 (11, which
corresponds to an analytical sp.= 0.12 after removal of pup ervor {10]. Similarly at
the maximen count of 100 fibers » overall sp= 0.115 and analytical Sp= 0.10 are

abtained. '
Sp- Sp Sp
[{Intralaboratory) {Inter)aboratory) {Qverall)
AIA (NIOSH A Rules)* 0.12 to 0.40 0.27 to .88 0.46
Hodified CRS (NIOSH 8 Rules) 0.1 to 0,29 0.20 to 0.35 Q.25

*Under AIA rules, only fibers having a diameter less than 3 um are counted and fibars
attached to particles larger than 3 um are not counted, NIOSH A rules are otherwise
similar to the AIA rules.

The B rules have also been favorably received by analysts as less arbiguous and sinpler
to use; these rules also showed the least bias relative to AIA ryles in the collaborative

study. An independent NIOSH laboratory study using amosite fibers reported a relative
standard deviation of 0.157 for the 8 rules [9].
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Relative Levels of Count by Differant Counting Rulesx [4]

Nunber of Aspect fatio > 3:1 Aspect Ratio > §:1

Sample Type Samples AIA Hod. CRS AlIA #od. CRS
Hining 16 160 127 14 92
Hilling 10 100 12 84 95
Asbestos Cement 14 100 146 30 137
Textile Chrysotile 10 100 199 89 99
Friction Haterial 16 100 130 87 116
Others (Insulation, Amosite) 6 160 127 92 118
Hean - 10 2% 10

*Arithmetic means of counts made by different laboratories relative to the AIA (> 3:1)
counts. ‘

Sample Preparation Technique

The acetone vapor-triacetin preparation technique has been incorporated in the method as
a faster and more permanent mounting techmique than the dimathy? phthalate/diethyl
oxalate method [2],

Evaluation of the method using the A and B counting rules wil) proceed on a continuing
basis through the NIOSH Proficiency Analytical Testing (PAT) Program. The new PAT

reporting form allows for reporting of results by either st of rules as of January,
1984,
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