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ENVIRONMENTAL HEALTH SURVEY

FOR 1980

CHLORINATED METHANES PLANT

LOUISTANA DIVISION

SuBMITTED BY: R« J. BORDELON
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CHLORINATED METHANES PLANT
INDUSTRIAL HYGIENE JOB ANALYSIS

A. INTRODUCTION

THE PLAQUEMINE, LouisiANA CHLORINATED METHANES PLANT wAS
MONITORED DURING 1980 IN A ROUTINE AND CONTINUAL SURVEY OF
THE CHEMICALS AND NOISE PRESENT IN THIS BLOCK. LISTED BELOW
ARE THE CHEMICALS PLUS NOISE, WITH THEIR RESPECTIVE
STANDARDS :

CHEMICAL Stanparp (TLV)

METHYL CHLORIDE 50 pePM
VINYL CHLORIDE 1 pPM
METHYLENE CHLORIDE PPM
CHLOROFORM 10 ppM
CARBON TETRACHLORIDE 5 PPM
METHANOL 200 pPM
ETHYLENE DIcHLORIDE 10 ppM
B-TRICHLOROETHANE 10 rpM
DIMETHYL ETHER 400 ppm
1,1,1 TRICHLOROETHANE (DEGREASER) 350 ppM
CHLORINE 3 Mmc/m-3
HYDROCHLORIC Acip / mc/m-3
SuLFuric Acip 1 M6/m-3
Noise 85 peA

Do 101940
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ConcrLusioN FrROM 1980 Survey

ALL EMPLOYEES IN THE CMP BLOCK WERE MONITORED USING PERSONNEL
MONITORS. MOST WERE MONITORED TWO OR THREE TIMES DURING THE
YEAR AND ALL JOBS WERE COVERED. AS IN THE PREVIOUS YEAR THE
DATA REFLECTS THAT EMPLOYEES ARE WITHIN THE THRESHOLD LIMITS
WHEN PERFORMING THEIR ROUTINE JOBS. PEOPLE ARE PROVIDED WITH
AND REQUIRED TO WEAR PROPER PROTECTIVE EQUIPMENT WHEN A JOB
HAS THE POTENTIAL OF EXPOSING THEM TO LEVELS WHICH MAY EXCEED
THE STANDARDS. TO KEEP A CLOSER WATCH ON SUCH JOBS THERE
WILL BE MORE EXCURSION SAMPLES IN THE 1981 MONITORING
PROGRAM. THIS WILL HELP TO PINPOINT THE JOBS WHICH REQUIRE
CLOSE ATTENTION.

THERE 1S A DECLINE IN THE USE OF CHLOROTHENE TO CLEAN PUMP
PARTSs IT WAS DISCOVERED THAT MUCH OF THE CLEANING CAN BE
ACCOMPLISHED BY USING LOW-PRESSURE STEAM AND WATER. THE
MATERTAL CONTROLLER REPQORTS THAT HE 1S HAVING TO ORDER FEWER
DRUMS OF CHLOROTHENE THAN IN THE PAST, DESPITE THE INCREASE
IN PUMP REPAIR WORK OVER PREVIOUS YEARS-

CHANGES IN THE STANDARDS FOR 1980 EFFECTING THIS PLANT ARE:
CHLORINE = CEILING LOWERED T0 1 pPPM (3MG/M-3).

CARBON TETRACHLORIDE - JLV LowerReD FroM 10 PPM TO
PPM.

EBHYLENE DICHLORIDE - TLV LowerRep FrRoM 50 PPM ToO
PPM.

Noi1se - THE AVERAGE NOISE LEVEL FOR THE 0T JOB WAS GREATER
THAN IN PAST YEARS. THIS RESULTED FROM A SINGLE EXPOSURE
READING OF 1707 WHICH OCCURRED WHEN THE OPERATOR WAS

VENTING DOWN M-1 FILTERS FOR APPROXIMATELY ONE HOUR PRIOR TO
RECHARGING THESE FILTERS. HEARING PROTECTION WAS USED, BUT
THIS HIGH READING POINTS TO A DEFINITE PROBLEM-
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AppiTionNAL COMMENTS

THE WASTE HEAT BOILER HAS DONE A LOT TO REDUCE THE NEED FOR
VENTING THE V-800’s TOo ATMOSPHERE IN ORDER TO READY THEM FOR
RECHARGING. HOWEVER, THERE ARE PERIODS WHEN THE WASTE HEAT
BOILER IS DOWN OR NOT OPERATING PROPERLY AND THE V-800's HAVE
TO BE VENTED TO ATMOSPHERE. THE AIR MONITORS SUPPORT
EVIDENCE OF SUCH ACTIVITY. ’

PEOPLE HAVE DEVELOPED A GREATER AWARENESS TOWARD PROTECTION
WHICH CAN BE PROVIDED BY EQUIPMENT AVAILABLE TO THEM TO
REDUCE THEIR EXPOSURES TO VARIOUS CHEMIMCALS. THEY ARE
TAKING ADVANTAGE OF THE PROTECTION AFFORDED BY NITRILE

GLOVES OVER THE NEOPRENE TYPE, USE OF DUST MASKS, TYVEK
COVERALLS, ETC- WE HAVE ALSO PURCHASED AN EMERGENCY WORK
SUIT WHICH CAN FIT OVER A ScoTT AIR PAK TO PROVIDE COMPLETE *
PROTECTION TO THE INDIVIDUAL EVEN IN HEAVY SPILLS.

THE NEW CHANGE ROOM 1S COMPLETE WITH A NEW SET OF LOCKERS TO
COMPLY WITH GOVERNMENT REGULATIONS REQUIRING SEPARATE LOCKERS ‘%

FOR WORK AND STREET CLOTHES AND THEREFORE MINIMIZE THE o
POSSIBILITY OF CONTAMINATING CLOTHES WORN HOME. D

A NEW AND MORE RIGID RESPIRATOR POLICY IS GOING INTO EFFECT:
IT WILL SPELL OUT THE CARE AND CLEANING OF THE RESPIRATORS AS
WELL AS THEIR USES. ALL PERSONNEL UNDERWENT FIT-TESTING OF
THE ScoTT-0-VisTA AND ScoTT AIR MASKS DURING DeEcemBer 1980,
THUS COMPLYING WITH GOVERNMENT REGULATIONS COVERING
RESPIRATORS .

DO 101947
CONFIDENTTAL




MoNITORING RESULTS

PERSONNEL MONITORING USING CHARCOAL ADSORPTION TUBES WAS
EMPLOYED TO COVER ALL THE JOBS FOR THE FOLLOWING CHEMICALS:
METHYL CHLORIDE, VINYL CHLORIDE, DIMETHYL ETHER, METHYLENE
CHLORIDE, CHLOROFORM, CARBON TETRACHLORIDE, ETHYLENE

DICHLORIDE, AND B-TRICHLOROETHANE-

THE SAMPLES REVEALED THE

FOLLOWING RESULTS,

’

BASED oN TWA.

STAN-

CHEMICAL DARD HicH/JoB AVERAGE HigH/INDIV- SAMPLE
METHYL CHLORIDE 50 | OT 2.3 | EDO /-4
VinyL CHLORIDE 1 | ALL SAMPLES <0.1 | AL SAMPLES <0.1
DiMETHYL ETHER | 400 | ALL SAMPLES <0.1 | ALL SAMPLES <0.1
METHYLENE 200 | EDO 1.8 | EDO 13.8

CHLORIDE LOADER 1.8
CHLOROFORM 10 | EDO 0.8 | EDO 4.5
CARBON 51 SS 0.5 | EDO SS 2.5
TETRACHLORIDE
ETHYLENE 10 | AL SAMPLES <0.1 Loabping CooRrD. 0.3
DicHLORIDE
B-TricHLORO™ 10 | ALL SampLES <0.1 | ALL SAMPLES <0.1
ETHANE
DO 101943
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MonIToRING REsuLTs (CONT'D)

SOME EXCURSION MONITORING WAS DONE ON CERTAIN JOBS OF SHORT
DURATION WITH THE POTENTIAL OF HIGH EXPQSURE LEVELS-
(NUMBERS SHOWN ARE HIGH READINGS IN PPM)

JoB: OT CATCHING SAMPLES IN DISTILLATION AReEA (10-12 MIN.)

’

M-1 H-2 N-3 M-4 2)]0 B-TRI
12.1 0.4 1.0 366 2.1 0.0

JoB: MILLWRIGHT REPLACING LEAKING T-800 pump (22 MIN-)

M-1 M-2 M-3 M-4 EDC B-T1RI

62.2 6.4 3.1 0.0 0.0 0.0

JoB: LOADER - LOADER NOT WEARING PUMP; PUMP MOUNTED AT
BREATHING ZONE LEVEL ABOVE OPEN DOME OF M=2 T/C WHILE
LOADINGs [EMPERATURE 72°F. (35 MIN.)

M-1 M-2 M-3 N-4 EDC B-TR1

2-9 161.8 2.8 0.0 0.0 0.0
DO 101944
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MONITORINé ResuLTs (CoNT'D)

AREA MONITORING WAS EMPLOYED TO CHECK FOR METHANOL AND 1,1,1
TRICHLOROETHANE (A DEGREASER USED IN THE CLEANING OF PUMP
PARTS). FOR METHANOL, SAMPLES WERE COLLECTED IN SARAN BAGS
AT VARIOUS POINTS THROUGHOUT THE PLANT, SAMPLE RESULTS
AVERAGED, AND TWA FIGURES WERE OBTAINED BY USING THE AVERAGE
TIME SPENT IN THESE AREAS FOR EACH JOB. ALL OF THE MONITOR-
ING FOR CHLOROTHENE wAS DONE IN THE WAREHOUSE WHERE IT IS
USED TO CLEAN PUMP PARTS. [HE HIGHEST READING WAS 7.2 PPM,
WHICH WAS TAKEN CLOSE TO AN OPEN CONTAINER IN A MILLWRIGHT'S
WORK AREA-

MONITORING FOR CHLORINE, HYDROCHLORIC ACID, AND SULFURIC ACID
WAS CONDUCTED BY SCRUBBING AIR WITH DISTILLED WATER FOR HCL
AND SULFURIC ACID, AND WITH 1.0 N NAOH FOR CHLORINE FOR /-8
HOURS PER SAMPLE. A TOTAL OF 16 SAMPLES WERE TAKEN-

HIGHS IN PPM

STAN-
CHEMICAL DARD HieH/JoB AVERAGE HicH/AREA READING

METHANOL 200 {SOT 2.2 |Decks Aasove Lewris U- 15.9

1,1,1 TR1- 350 {MtL. CoNTRL- 2.0 |WAREHOUSE ONLY /.2
CHLOROETHANE

CHLORINE ALL <0.01

HYDROCHLORIC DrsTIiLLATION, GRND. 0.94
Acip

SULFuURIC AcID 0-09
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INDUSTRIAL HYGIENE JOB ANALYSIS
VERSUS

% OF HYGIENE STANDARD

STANDARD

100%  50-1007  25-507 10-25%7 <10%
MeTHYL CHLORIDE 50 ppPM - - - - 14
VINYL CHLORIDE 1 ppM - - - - 14
METHYLENE CHLORIDE 200 ppM - - - - 14
CHLOROFORM 10 pPM - - - - 14
CARBON TETRACHLORIDE 5 ppM - - - 1 13
METHANOL 200 PpM - - - - 14
ETHYLENE DICHLORIDE 10 ppPM - - - - 14
B-TRICHLOROETHANE 10 pPM - - - - 14
DIMETHYL ETHER 400 ppm - - - - 14
1,1,1 TRICHLOROETHANE 350 ppM - - - - 14
CHLORINE 3 m6/M-3 - - - - 14
HYDROCHLORIC ACID / mMg/M-3 - - - - 14
SuLFurIc Acip 1 Mg/M-3 - - - - 14
NoisEe 85 pna - 1 4 1 8
TOTAL 0 1 4 2 189
Z oF TOTAL JOBS 0.00 0.51 2.04 1.02 96-.43

DaTa BaseD on TWA

DO 101946
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ENVIRONMENTAL HEALTH SURVEY

(NOISE BY JOB)

N
DosiMeTER READING (A SCALE)%ftwuk
%Vt

JoB Avg. % f*;ﬂ:!“yé

TECHNICAL 09
SHIFT SUPERVISOR 03
OPERATIONS SPECIALIST 03
SR- OPERATIONS TECHNICIAN 47
OPERATIONS TECHNICIAN 62~
EDO SuPeRrvVISOR 11
EDO MILLWRIGHT 11
EDO Misc. MAINTENANCE 28
LoaDING COORDINATOR 09
LoADER 18
MATERIAL CONTROLLER 07
ENVIRONMENTALIST 03
Ass1STANT CHEMIST 07
INSTRUMENT TECHNICIAN 08
FITTER AND IRONWORKER 58'<:j
ELECTRICIAN 08
LABORER 32
SECRETARY 00
CoMPUTER TECHNICIAN 03
PO 101947
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ENVIRONMENTAL HEALTH SURVEY

NOISE BY AREA OCTOBER, 1980
AREA DBA
OFF1cE 61
ConNTROL RooM 62
LAB 65
INSTRUMENT SHoP 61
WAREHOUSE ' 74-76
DrstiLLATION, GROUND 84-9]
DisticLaTioN, UPPER 76-89
V-800's (FILTERS) 84-85
ACID AREA 83-86
K-350 ARea 86-90
LEwrs UNIT DECK 80-103
LeveLs aBove Lewis UNniT /6-93
WasTE HEAT BoiLer & D-1 area 80-~85
R-200 & R-300 83-86
£-200 & E-300 peck /9-83
RIVER WATER PUMP AREA 82-87
CHEck Tanks (T-804's & T-806's) /9-90
Creck Tanks (T-104's & T-101) 78-8Y
T/€ Loap Rack /0-72
T/T Loap Rack (FRONT) 76
1/T Loap Rack (Back) 75
K-1002 (oUTSIDE CHAIN AREA) 92-98
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D.

MoNITORING EQUIPMENT USED IN THE SURVEY

1.

For CHEMICALS

A- PERSONNEL MONITORING

DuPoNT PuMP, MODEL P-200
SiPIN PuMP, MODEL SP-1
DUPONT CONSTANT FLOW SAMPLE CALIBRATOR FOR CHECKING

FLOW RATES
B- AREA MONITORING

Science Pump, MoDEL D-200
BEnDIX PuMP, MoDEL C-115

For NolsE

A+ PERSONNEL MONITORING

DuPoNT DOSIMETER, MODEL D-100 (MoDIFIED FOR 85 DEBA)
DuPoNT DOSIMETER, MODEL D-285

B. AREA MONITORING

EDMONT-WILSON DOSIMETER, MODEL 60-510

DosIMETERS CALIBRATED ON DuPonNT Aubio DosiMETER CALI-
BRATOR MoODEL C-114

DO 101949
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ANALYTICAL EQUIPMENT AND METHODS USED IN SURVEY:

1.

FOR ORGANIC VAPORS COLLECTED ON CHARCOAL AND DESORBED
wiTH CS-2.

INSTRUMENTS - VARIAN 3700 wiTH AauTOo-SAMPLER AND CDS-111
DATA SYSTEM

CONDITIONS

A

B
Cu

Dn
E.
F.

TEMPERATURES

1. 1nJECTOR - 150°C
2. DETECTOR - 240°C
3. COLUMN ~ INITIAL OF 100°C pProGrRAMMED To 130°C

CARRIER GAS FLOW - 25 CC/MIN

CoLumn - 20’ x 1/8” 0D SP-1000 (10%) on 80/100
SUPELCOPORT

RANGE SETTING — 10-12

SAMPLE s12€ - 1.5

CALIBRATED WEEKLY, BLANKS PREPARED DAILY

For CHLOROTHENE IN VAPORS COLLECTED IN SARAN BAGS

INSTRUMENTS: HeEwLeTT PackarD 5730A GAS CHROMATOGRAPH

WITH 3590A REPORTING INTEGRATOR

CONDITIONS

AI

B
C»
D
E.
Fe
G-

TEMPERATURES

1. 1nuEcTOR - 160°C
2. DETECTOR - 310°C
3. COLUMN - INITIAL OF 180°C OPERATER ISOTHERMALLY

CARRIER GAS FLOW ~ 22 CC/MIN |

Corumn - 5’ x 1/8"” 0D Porarak R 80/100
"A" CONTROLS

RANGE SETTING — 1

SamPLE s12€ ~ 0.5cc

CALIBRATED WEEKLY
DO 101950
CONFTIDENTTAL
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3. For METHA&OL VAPORS IN AIR
INSTRUMENTS ~ VARTAN 3700 witH CDS-111 DaTA SysTem
ConNDITIONS
A- TEMPERATURES

1. 1nNJECTOR - 150°C
2. DETECTOR - 240°C
3« cotumN - 150°C OPERATED ISOTHERMALLY

B- CARRIER GAS FLOW - U2 cc/MIN

c- Corumn - 3' x 1/8” 0D Porarak N, 80/100

D- RANGE SETTING - 10-12

E+ SAMPLE $1ZE - 0.5 cC DRAWN FROM SARAN BAG SAMPLE
F- CALIBRATED WEEKLY

4. For SEPARATION OF VInYL CHLORIDE FROM METHYL CHLORIDE

ETT PackarRD 5730A GAS CHROMATOGRAPH WITH

INSTRUMENTS ~ HEwWL
3380A REPORTING INTEGRATOR

CoNDITIONS

A+ TEMPERATURES

1. 1nJgeECTOR - 160°C

2. DETECTOR ~- 310°C

3. coLUMN - 180°C OPERATED ISOTHERMALLY

B.- CARRIER GAS FLOW ~ 22 CC/MIN

c. Corunn = 5" x 1/8” 0D Porapak R, 80/100 MESH
. D. “"A" CONTROLS

E- RaNGE SETTING - 1

F. OSAMPLE SI1ZE - 1.4 ML

DO 101951
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EMPLOYEE EXPOSURE SUMMARY QUARTER YEAR G o
FILLED IN BY
7,
P J 4 JIU“’“"‘W MINIMAL DETECTABLE
PLANT UU/UQ BLOCK 4% STRESS Cﬁw&b LIMIT AND UNIT J. I PLrrms
11
P ~
cod ;- ;g;’ﬁy;l,bﬁz Zascnppqaﬂ
PERSONNEL AREA EXCURSION
]: JOB I}AREA/ BT, TWA %0, SAMPLE XNO. EXCUR. NO.
NO. | CLASS |TASK | EQ. BASIS SAMPLES AVG. HIGH| DURATION SAMPLES AVG. MHIGH ! DURATION SAMPLES AVG. HiGh
; 1
01 | O7T | —~ R - L]~ | [ ! :
| | ] | : s
02 0T | TERNY 3 Lo 12 | N | [ diddne | & 103 G4
03 !sov i TR AY Y 0.3 10.% \ 'IL | 31 ‘
H 1 [ : Fl N
04 i 0S ! },R,.S:S' LS k0,1 <) X { T !
; " ; \, ¥ j
05 | sS [ ha 3.8 b 6.2 0.5 1\ * T ;
06 | EDO L3 L0 L& Y38 N\ ﬂ\}a.ufsa.a{w 32l b
0 _rERE hys 4 (a3 06 LN |
! : g !
03 T LS G 0. lo.d |\ ! *
‘ ;
09 | CLER \ - & <h ) 103 | ON
10 lI.\'STi{ l ha & Y O 10,4 ,\/ 1 5
i I LA 4 - .[
11 | LABORER { L3S i <0 . \/)< : { )
1 T 1
12 | SUMHER E - - ~ — i : ; ‘ '
13 ]-lcm'.'r MAINT 2348 -/ <01 <0, \ i E 1
| NOw-05 | l |
14 | SPEC. i - - - - | i | '
! , i | ; !
15 [SICUR. | - |- - - . } l |
! - | . . -~ . l L i
16 | MATL CONT | {1}.5 L2 0.8 ¢ A\ | A l i
30 LonpiNGBede Jov {/fg};{\&‘ |7 i |6 f | v 0.6he| 3 3o 16l
18 l1/¢ cing . | R 't |
i ! ; | ,
wl ‘ l ’ — : | | .
lgL,op%} N ‘T\/\f\‘ A AL el fmeme | ‘ ; 3 ' DO 101952
| | i l ; CONFIDENTTAL —
|ARTA SAMP A j ! \
20 (w0 50) i | - | ; T : ) | :

* PROTUCTIVE EQUIPMENT:

(1) Mouthblt

{2) Full Face

(3) Half or Dust Face

(4) Adr Supply

{5) Hearinpg Protection



FILLED iw pa

CmE

e
A r' s Abagr .
PLANT BLOCK ‘é(, sTRESS Dichlrud  LIMIT AND UNIT Vo ! paoprroe
. ooos- 853/ o
T/ SPpp-1v
PERSONNEL AREA ' EXCURS TON
JoB AREA/ [¥PT. TWA NO. SAMPLE NO. EXCUR. NO.
NQ. | CLASS TASK | EQ. BASIS SAMPLES AVG. HIGH| DURATION SAMPLES AVG. WIGH| DURATION SAMPLES AVG. HIGH
01 | OiT - :_8‘9‘,‘_ - o= ‘ Iy
02 | or L3S 5w le0l 1ol % Alovadw | 2 liglall
03 | SOT 2.3, 8 Ay !4011 <O, | o)
v T ™
o4 | os 12,3, 5 < olegdd Lol i @
05 SS IJ’;L:')Af b <04l O] .‘}K i i
A 1
06 | EDO 34T 10 140,] |e0] ]T\ }0.432-;“\“ 3 Ol e84
07 | LAB 1.2.C Y leod Jod 1N !
o8 | TECH PRy Lo teon] LD 1 N %
09 | CLER. ~ B 100 <.
10 | INSTR ha,8 ¢ ted.] <] 10N :
11 | LABORER 1a5ST g lepd 1400 1N, i
T 7 X
12 | SUMMER - - e0d e N i
13 | CONT MAINT Lazyct 7 2dd 12Dud 5( |
P I WA 4
NON-0S |
14 | SPEC. — - - | - 1 f
, .
15 | SLCUR. — - - - k '
16 | MATL CONT LS o N LYo 1R B e/ \f\ { [ \ '
17 LLOADING 1,24 < 7 10 1ozl X | W O06he] 2 0] 120,
(i, * j [ : | 5 ’
18 | T/C CLKG - e - ]
‘;“MGRS!I\C\ON‘ - ‘.1. N ’ ~ /,\\ -~ ~ ‘ . ! {
s o CATN] . \w}\ ‘ AN 1ebih 40»@ - b0 101953
!AREA SAMP - - i _ CoNFTDENTTAL
20| (xo Jc) WV | - i

* PROTECTIVE EQUIPMENT: (1} Mouthbit

(2} Full Face

(3) Half or Dust Face

[

(4) Alr Supply

(5) Hearing Protection



EMPLOYEE EXPOSURE SUMMARY

QUARTER vear [ oo
FILLED I BY
, MINIMAL DETECTABLE
4
PLANT c/ﬂj/f F BLOCK ﬁfgg STRESS M/’M LIMIT AND UNIT 0. | O
M ]
8002 ~
07 L= logpmi,
PERSONNEL AREA ' EXCURS ION
| Jos AREA/ [*PT. TWA NO. SAMPLE NO. EXCUR. NO.

%0, | CLASS TASK | EQ. BASIS SAMPLES AVG. HIGH| DURATION SAMPLES AVG. HIGH | DURATION SAMPLES AVG. HiGii
1 B NI IPAL T

01 'OTT - = < — |

02_| or 225 A Dl | 1O TN \F[ 0, Qb | A 0.7 .G

03 |sor 123 ) LS AR oSN ' f

43 !

o4 | 05 PRAY 5 5.2 152 1\

JF \ | |

05 | ss L3, (, 0.2, 19.4 N ;

06 |EDO 5%@5“ 10 0% 1d.<1 \ , il asdn 3 ! LS 3

o |22 | 05 ¢ oz loe] N | !!

03 | BT | 1< L loa 1oz ! N | |

R L i

09 | CLER. ) - | 5 8.2 103 N |

10 | INSTR fa s iy 0% 0.3 |\ * i
rd I i * N

11 | LABORER (338 ¢ 0.2 104 |

12 | SMER - - _ .

- ! i I

13 | CONT MAINT L3408 7 0.2 15y \\\ | | :
NON-0S t | | ; |

146 spig. - - 1 - - | ‘

! I | ! i 1 : | |

15 | SECUR. - | - | - - t ; : | 1

. . - ; ~ l \ .i i l

16 | MATL CONT /8 2 0.0 | 0.2 a | )

D | LOADING, 12y < 7 0,8 1L N\ : | Obdwa 3 tar 2
lrpmw M , _ | ‘. l

18 v/C CING | - I - - i | i
v | |
MGRS ANON~-. ~ | oa L h L :

5 Vo= ~ | = N - | : .

19 loP LNT. [~ - ‘l - Eio"‘t 0:3 : . . l 0o 101954
' , ' ‘ , L
AKZA SAMP | / I ; ! | | | | CONFIDENTTA

20 J (o Jo) | P ; Do - . i | i . .

* PROTECTIVE EQUIPMENT: (1) Mouthbit

{(2) Full Tace

(3) Half or Dust Face

{4) Air Supply

(5) Hearing Protection



FILLED IN BY 4{/& /?6’3
lordronnd | yinmvar, pETECTABLE= i
PLANT Y44 P BLOCK _ ¥ STRESS ((faecdlsi LIMIT AND UNIT o. | I{;ylp/rv\/
aaoz-aés'f-ﬂw Oy~)
PERSONNEL AREA EXCURS ION
!_ JOB AREA/ [*PT. TWA NO. SAMPLE NO. EXCUR. NO.
%0. [cCrass TASK | EQ. BASIS SAMPLLS AVG. HIGH| DURATION SAMPLES AVG. WIGH| DURATION SAMPLES AVG. HIGH
01 |orr = &R Sl = Ly L ;
02 | or 23,5 ] 2 10! 1<y 7]\ \ 0.2 | 2 5.3 36
03_|sor 123, < 1o 1oy j\ ,
04_| 05 J23.S S 10, lod | N |
0s | ss (2357 L los lasz!d ; !
C6__| EDO 123481 % 10 <0 leoi | 4 _ o6 2. 3 £0,] 3<0.1
28 BF pasl \ | ¢ oo a8l I L
2 |TEE | st AL b ot Lot | | |
09 | CLER. \ - 5 lod L0 * | | | | |
10 | INSTR | La,S ¢« Qi ledil > |
11 | LABORER ';:;3;' g 120 |<dip | \IL
12 | SIIMER - - - -~ E ! i
13 . CONT MAINT 2y 7 10 1001 1 AN \
~ low-os T J o '
| o] - !
14 | SPEC. L= | _ .
15 | SECUR. - - - |- / ] J [ :
, 16 | MATL CONT ]l\g 5 ot leont X o |/ *1 :
LOADING * u;y; 7102 |36, A ' U\i biloda | 2 (<0 ] €O
e ,EL‘ = - - — - i % 1| I
! -~
LRI CA M I pr A Adainan |
- - 1 CONF TDE -
A I R I A o

* PROTECTIVE LQUIPMENT: (1) Mouthbit (2) Full Face (3) Half or Dust Face <(4) Air Supply {5) Hearing Protection




EMPLOYEE EXPOSURE SUMMARY

QUARTER YEAR (Y ¢
FILLED IN BY
, MINIMAL DETECTABLE
. . L
PLANT CHlP BLOCK _ 4G STRESSEMWWLIMT AND UNIT 0 J [N
2002 -3687 !
“TLY 2 joqur
PERSONNEL AREA EXCURSION
JOB arEA/ |*0T. 1WA NO. SAMPLE NO. EXCUR. NO.
NO. | CLASS 'TASK | EQ. BASIS SAMPLES AVG. HIGH! DURATION SAMPLES AVG. HIGH| DURATION SAMPLES AVG. HIGH
01 | OTT ll - 3{4’-!/ - _ -1 . - T J
02 | or | 1235 / 2 0] 0 | N MM oAt | A <0 120,
§ L T
03 | soT 1335 / S <0, (2000 | L
04 oS PRy S ledd e LN : i
| T ) ‘ 1 |
05 58 [A338 \ 4 0] <o ﬁ\ l ;
Fr 7 i | .
06__|EDO s A \ 10O RS 463 Chn] 3 0\ 20,
29 &K 128 \_ (} <O <Ol ] J\ L | '
S N AR H
24 | TE sl N leo et LF ‘
57
09 CLER. - I (Oa; (OnI J "' '
10 ] INSTR 125 doolean) lenl }} i
* T ~
11 | LABORER 1235 Yoo lep)] <D ]\ ;
3, j 1
12 | SWMER — - - —
| .
13, CONT MAINT 1239 7 1<OA {20 [ IS
T LAV I B
rxox—os ' i .
14 | SPiC. . - - - ! i
] H '
15 | SECUR. - - | - |- ‘ | ,
[ , — - 1\ . I |
16 | MATL CONT AS A 20,] 40.] . L .
- 1 * T . H
36 | LOADINGG edaider | 248 20, 1«00 | | N 06kl A ol i<l
P '
18 :T/C CING - - - | a ,
! { t 1
Nt s{fyﬁ- AN A P A S BN P | r !
19 Kf’l*{ﬁﬁfﬁ' . "\ﬁ/ /Q“‘ A AN Ne0nt g ) | DO 10195?AL
_—— p— T 1 : T ENT .
AREA SAMP _ I } | \ \ CONFTD ,

* PROTECTIVE EQUIPMENT:

{1) Mouthibit

(2} Yull Face

{3) Half or Dust Yace

{4} Adir Supply

{5) Hearing Protection



FILLED IN BY

EMPLOYEE EXPOSURE SUMMARY

QUARTER YEAR [ ¥

i .

p D""”“W*HU MINIMAL DETECTABLE .
PLANT (L 1V P sLock 4G strEss Ethany LIMIT AND UNIT U. | g/
2oos -8t . v, $30 ppeafits
PERSONNEL AREA ‘ EXCURSION
L Jon AREA/ [*PT. WA NO. SAMPLE NO. EXCUR. NO.
NO. | CLASS TASK | EQ. BASIS SAMPLES AVG. MHIGH| DURATION SAMPLES AVG. HIGH| DURATION SAMPLES AVG. HIGH
01 | o017 - Bluv | . < ! ] ] | —
02 ] 0T 2,33 [ 3 <0, ) 1«0 N i )( O A e LQ E<0./ i<o. /
03 | SOT 12,387 LS 0<did d<odd |\ | | |
04 | o5 : 23,5 L5 <0 le0d N 5
05 ' 5S ! 1’);;3,: ' 6 §'<o.f <0 1N { . | :
06 LEDO 4134 CT [b__|<0d <Ot XN oybasiu 3 [<0.1 i<0.;
07 | et LA, S L e8] <001 ON ; :
08 | ToRY -;;;;5‘ b |<0.d |0 01 A |
69 }CL}ER. - | L0, 120, 1N a ;
10 | INSTR 1S Y <0 [<04]) i A | i {
11 | LASORER ;,;\},_g { <0, 1 <0.1 IX | |
12 | SUMMER | s P - - - 1 » } 1
13 | CONT MAINT 1230 L o Lol |\)\ -] * i '
| NON-0s o L | |
14 | spic. ~ - - } |
15 | SECUR. - - = il ! | ‘ 1
16 ‘MATL CONT LS A ¢ 0,] 1<0,] J< l; ’ \J
| LoApTNG, | S YIRS L D pbdne 2 0. <G,
18 [f ol - \ - o 7: 1 -:
19'@;\%%.//\(/\ ”A?’\/’Q"’g\@;‘M:‘&” | . : DO 101957
AIIA - 1| | \Z/ -0 1 \ | ~ CONFTDENTTAL
20 1o g0 | | | 1 LT | | . 1
* PROTECTIVE EQUIPMENT: (1) Mouthbit (2) Full Face ({3) Half or Dust Face (&) Air Supply (5) Hearing Protection



EMPLOYEE EXPOSURE SUMMARY QUARTER YEAR [ [

FILLED IN BY

Vg

. , MINIMAL DETECTABLE
"dbh}di;

PLANT 'CL/77 fD sLock {,  sTREss LIMIT AND UNIT

0.01 Rpans

o014 -1786 T fgpale)

PERSONNEL

JOR
I cLass

AREA

EXCURSION

*PT,
EQ.

TWA

NO.

BASIS SAMPLES AVG.

SAMPLE

HIGH ! DURATION

nO.
SAMPLES

AVG.

HIGH

EXCUR.

NO.

HiGi

Y

84

[ 4

/

DURATION SAMPLES AVG,

I

! —
|{;'l\3 >

-
!40-01

<0.!

0.3 e

A

<001

<0, 0]

20,0 <00

'0.0]

4010} i .

‘-0:01

<50}

1

|

|
| N
|
1

<00l

<D0 .

>

<0,0]

4010;

1‘0101

‘-010!,

.
| CLER.

{40.(”

| INSTR

i<010!

LABORER

LOJO}

| SUMMER

—

CONT MAINT

<0:0!

NON-0OS
SPEC.

SECUR.

]

AOJOJ

<001

[
I
| MATL CONT
i

20,0!

[ L LOADING
CI;OwPI:ﬁﬁlnv’*
18 |7/C CLXNG

L
7.0l

|

Ly

|
] b ON= i ! : |
1 MW/L«W/\%VMBWmMMN

"ARCA SAMP

20 | (mvo 50

|
}

i
i -

l

V |

|

-

f
l

;
!
!
'
1
|
]
i

|
)
|

* PROTECTIVE EQUIPMENT: (1) Mouthbit (2) Fuil Face (3) Half or Dust Face (&) Air Supply (5} Kearinmg Protection




& LN L O REN BLULK W DLRLDO | ¥ U AL Litly Abdi UNIT i /s of 6'\\.._4 oy

. ;- 7999 -c00¢ AL Punic )/932
’ ' PERSONNEL AREA EXCURS ION
JOB AREA/ |*PT.  TWA NO. SAMPLE NO. EXCUR. NO.
NO. | CLASS TASK | EQ. BASIS SAMPLES AVG. HIGH| DURATION SAMPLES AVG. HIGH| DURATION SAMPLES AVG. HIiGH
01 |OTT - 'Rl - - - 1
02 ! or 5 [ b | 62 [JT0] N\ 1
03 _|sox 3 L 4 | LT JOI | |
04| os s ]l e Loz 07> -
05| ss s | S |06 120 | | | ?
06 | EDO S 7 126 461X | |
07_|1AB s 1\ 4 195 |11 X |
08 !TECH 5 \ 4109 12 I x . |
09 | CLER. - \ L 0. |68 | 1) [ !
10 | INSTR 5 1 S 08 LS ] |
. _11 | LABORER 5 3 |32 sc|l A '
12 | SUMMER — - - — |
13 | CONT MAINT S b groi7s [N |
NON-08 1 5
14 | SPEC. - - - - \ ,
15 | SECUR. — | - - | - , | 5 :
16 | MATL CONT 5 oL o7 o7 * C |
30 Longg 5 S [ & 126 \?< i
18 1T/C CLNG - - - - :
A | MGRS /NoN- . i
15[‘\‘ 9 S‘/)c{ij N A_LA_ LN i/ﬁ-%—é\'?-/’\—/‘ : '
AREA SAMP n
20 | (w0 JO) = | = | T 1 7y ] f |

* PROTECTIVE EQUIPMENT: (1) Mouthbit (2) Full Face {3) Half or Dust Face (4) Air Supply (5) Hearing Protection

DO 101959
CONFIDENTTAL



EMPLOYEE EXPOSURE SUMMARY QUARTER
FILLED IN BY

[1,]
VLY MINIMAL DETECTABLE
PLANT @M /0 BLOCK £ ( _ STRESS fm.i@ﬁ_a”@mm AND UNIT

FI9P ~o02/5

PERSONNEL . AREA EXCURSTON
JOB AREA/ |*PT. TWA NO. SAMPLE NO. EXCUR. NO.
NO. | CLASS TASK | EQ. BASIS SAMPLES AVG. HIGH| DURATION SAMPLES AVG. HIGH| DURATION SAMPLES AVG. HIGH
! , _
01 | OTT : (S men] S - -
02 | or [ 0.1 | 1.u0x /) ; |
03 |sor 0,3 72lx  / i
04 0s . 0, | 7:1 X / |
05 | ss ' | 0.2 | 1.2 1K / / ‘
! 1
06 | EDO . L 7.2 0(/ 7
| ] \
07 |LAB | ! <00 | 1.2 / :
08 | TECH 1 | 0.1 | T.Alx / E
| ) * .
09 | CLER. | L oy les X/ |
10 [ INSTR ] | <0, 1 T \V ':
T 4. ]
11 | LABORER J | _o.S| 1xlx / :
12 | SUMMER ‘ | - - / | |
s '
i |
13 | CONT MAINT | 0.9 | 1.2/
1] I 4
NON-0S . ] 1
14 [ SPEC. | - ~
15 | SECUR. | i ~ - |
16 |MATL CONT L 2.0 | TrRX | |
" 17 |vroaping l | | <0l | 721X F 1
v I ¥ | |
18 |T/C CLNG | ! | -~ - / : !.
MGRS /NON | !' i | 4 | 101960
- i Do
19 _|oP ! 1 1 <01 [ 40 | x CONFIDENTIAL
AREA SAMP | '-. \ | : |
20 (N0 _JC) | | ! ! - | I i '
* PROTECTIVE EQUIPMENT: (1) Mouthbit (2) Full Face (3) Half or Dust Face (&) Air Supply (5) Hearing Protection




EMPLOYEE EXPOSURE SUMMARY QUARTER YEAR {4 L
FILLED 1IN BY

i MINIMAL DETECTABLE
PLANT l M F BLOCK Léé stress /Y] ilhomeds LIMIT AND UNIT

0002 - 3739

TLWM 2o gV
EXCURS ION

PERSONNEL AREA

JOB *PT. TWA NO. SAMPLE NO. EXCUR. NO./
NO CLASS EQ. BASIS SAMPLES AVG. HIGH| DURATION SAMPLES AVG. HIGH | DURATION SAMPLES AVG. HIGU
T F '

01 _forr D] - | /S | 135 - | - / |
02 OT 1A2s” ' (2.7 / |
l

¥
03| sor ANy ! 159 /
0S 238 1277 /

X
WX
WX
55 1335 ] 159X
' W
&
WX

Ll}HF- LSH
LA 12,5 | {5,
TECH 125" 15:5
CLER. - | : Si
INSTR (AS /1S9
LABORER 11213;.‘ '
SUMMER -

CONT MAINT 1234

NON-0S
SPLC.

15 | SECUR.

16 | MATL CONT
17 | LOADING
18 | T/C CLNG

MGRS/NON-
19 jor AT

AREA SAMP \
20 | (NO JC) i

X DO 101961
CONFIDENTIAL —

’i‘\ T .

* PROTECTIVE EQUIVMENT: (1) Mouthbit (2) Full Face (3) Half or Dust Face (%) Air Supply (5) Hearing Protection

i
|
l
i
|
|
|

|
|




EMPLOYEE EXPOSURE SUMMARY QUARTER YEAR [G o
FILLED It BY '
PLANT C/W / F BLOCK ‘/’C, STRESS ﬁ:ﬁhﬂfﬁggu}a O.0] rma /rm
ﬁ&&#‘&#s Ui
PERSONNEL AREA EXCURS 10N

JOB AREA/ |*PT. TWA  MO. SAMPLE NO. EXCUR. NO.

NO. | CLASS TASK | EQ. BASIS SAMPLES AVG. HIGH| DURATION SAMPLES AVG. HIGH| DURATION SAMPLES AVG. HIG

01 |orT | 7.8 bpaa| b - | - !

02 | oT ; [ 0,06 1.320X 2 i

03 | SsoT / f 0.03] 7.3 AV |

o4 | oS ) [ | 2.00 | 132] W< 5

05 SS 2,03 1 /3 \)( - |

06__| EDO 0.085} 3 X/; / ;

07 LAB 0:01 1132 %/ !

~ _08 | TECH 0,01 | 1331 1

09 | CLER. J <.l 12001 W

10 | INSTR | 0,03 1.32| X .

11 | LABORER ‘, | 0,03 | 13al X :

12 | SUMMER 1! | - - X |

13 | CONT MAINT 1 | 0041 132 X | I
NON-0S \ | f

14 | SPEC. | - - i

15 | SECUR. 11 ’ - - | | :

16 | MATL CONT \ l 20,001 1,32% 1 i

17 | LOADING \1 } <0.01 i<d.0iMN ] !

18 | T/C CLNG L] - i 'n f
MGRS/NON- | ] | | \){/ PO 101962

19 |op . L <0,01 (<40l CONF IDENTTAL
AREA SAMP k | S iv .

20 (NO JC) | P i | |

* PROTECTIVE EQUIPMENT:

(1) Mouthbit

(2) Full Face

{3) Half or Dust Face

(43 Adir Supply

(5) Hearing Protection




FILLED IN BY

EMPLOYEE EXPOSURE SUMMARY

QUARTER

YEAR [ oo

. MINIMAL DETECTABLE

PLANT {, Y P BLOCK 4% & STRESS _G&LM@__ LIMIT AND UNIT 0.00 | ,wu/ o
2004 - 753% v
PERSONNEL AREA EXCURSION
JOB AREA/ !*PT. TWA NO. SAMPLE NO. EXCUR. NO.
N0, [ cLASS TASK | EQ. BASIS SAMPLES AVG. HIGH| DURATION SAMPLES AVG. HIGH| DURATION SAMPLES AVG. HIGH
01 |oTT ' ' 7.8 bt 16 _ - ¥ o
02 | or [ [ _l<0.001] 0.00% X_ A
03 |sOT ! | 1<000i}0.008 / {
ot | os [ ‘ <N, 0] 0.608] X //
05 5S ! <. 60l 0.00%] X / !
06 [ EDO ! <001 [ 0,00 x Z :
07 | LAB <000 D-00% X "
, _o8 ETECH <0, 501} 0, 5| /
., 09 |CLER. 2000 <08)x [/
10 | INSTR | <0001 0, ¥l ] i
11 | LABORER ! < 0,54l | 0:6d¥x / ’ |
12 | SUMMER - -1
13 | CONT MAINT 0.3} 0! ]
NON-0S ’ |
14 | SPEC. ' - N\ :
15 | SECUR. | ; -~ 1 =\
16 |MATL CONT [ :[ <000\ 5639 X l; .
17 | LoADING { ! < 0:00{ 0. 0Df.X ! !
18 | T/C CLNG 1} j - - |[ [
o faEmsion L foaileal oo,
Jo |AREA SAMP _ _ | |
(NO_JC)

% PROTLECTIVE EQUIPMENT: (1) Mouthbit

{2} Full Face

{3) Half or Dust Face

{4) Air Supply

{5) Hearing Protection




on/

PERSONNEL

.

FER Py v,

AREA

Larita dwtl UL L

i @il
5“‘%“ 200 % - 3583

e | m'?j//”'

EXCURS ION
f JOB lm{m/ *PT.  TWA NO. SAMPLE NO. EXCUR. NO.
NO. | CLASS ITASK | EQ. BASIS SAMPLES AVG. HIGI | DURATION SAMPLES AVG. HIGH| DURATION SAMPLES AVG. HIGH
01 |OTT l 73Juml S - - ) | | |
02_| ot } ; <0.1 19,37 "f _ [
03 |07 [l [ <01 | 0,37 WX l i
04| o5 | | o jostlw A |
05_| s8 | 1 l | <od lo3ntn /1 /]
0s__| EDO N o (o37iA)/ i ;
o e A PPWE IS PN R
. 08 | TECH f [L ! <0.4 | 0,377 /
09 | CLER. i L <0, <0, f|N .
10 | INSTR | | }L | <O.] 1037 x il ;
11 |LADORER | L f <O | O\Sﬂ /
12 T!su*aa\nm \ | i L - - \;\ / ':
13 l.co'&'r MATNT | \\ l 1 <0.{ 10,37 \f‘ [ / | |
NON-0S \ 5 i [ Y / i !
14 |SPEC. 5 R i i 1'
15| SECUR, 1 |1 - - L g
16 iMATL CONT | | Lo,] 0,570 'l |
17 |10ADING | ‘ | 0:1_ |20, l !
18 |1/c cixe | | R - =] }
10 lon oo ) LS \1\ <0:1 |<o.] EX 1
swes s | B —
20 | (o 30) i ! ‘

* PROTECTIVE EQUIPMENT:

(1) Mouthbit

(2} Full Face

t

{3) Half or Dust Face

(4) Air Supply (5) Hearing Protection

DO 101964
CONFIDENTTAL



FILLED IN BY

EMPLOYEE EXPOSURE SUMMARY

el

QUARTER

MINIMAL DETECTABLE

veaR [ &O

PLANT f //’7/0 BLock 4 & strEss CYlnig,  LIMIT AND UNIT 0. ] pvP/m/
T
PERSONNEL AREA EXCURSION

JoB AREA/ [*PT.  TWA NO. SAMPLE NO. EXCUR. NO.
NO. | CLASS TASK | EQ. BASIS SAMPLES AVG. HIGH| DURATION SAMPLES AVG. HKIGH| DURATION SAMPLES AVG. HIGH
01 |oTT — — — — '
02 | or L2,S 3 1 RA3135 Ny X102 bue 2 €.% | I
03 [sor LAL,S < 5. ¢ 13.3
04 | os 12,2, % s 0.2 |8.% |/
05 SS La3 g b .3 10,6 |4
06| EDO L3345 [0 Lo |74 |v AP bashal 3 1203 | L2
07 |LAB 12 < § 10.S 106 X
08 | TECH ) 2.5 e O | 97 WX
09 | CLER. e 2 <0.1 1ol
10 | INSTR RS y 0.5 41X
11 | LABORER 12,3, i .1 oy X
12 | suMMER — - — -
13 | CONT MAINT 12,3450 7 0.2 107 iX

NON-0S i _
14 | SPEC. - - -
15 | SECUR. - — - —
16 | MATL CONT LS o} $.2 o3 X ’
17 | LOADING [ 48] i LS [$0 X X 10,6 daa, A 2.3 1 2.4

18 [T/C CLNG -

MGRS /NON-
19 lop C.AT - 2 o4 |04 DO 101965

AREA SAMP CONFIDENTTAL
20| (no Jo) - = | f

* PROTECTIVE EQUIPMENT: (1) Mouthbit

(2) Full Face

(3) Half or Dust Face

(4) Air Supply (5) Hearing Protection




