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v ‘Introductior%i

A study was begun in February, 1966 to determine the sources
- of lead cbntammatmn in the TEL area and to determine what steps should be
" taken to reduce the contamination hazard. The purpose of this report is to
- summarize| the information obtained to date and to recommend steps to re-

duce the ldad contamlnatxon hazard. Background information is filed in’
- 1"1966 Air Contam1nat1on” file. : :

-

Part1cu1ar emphaS1s during this study has been placed on the
“lead contam1nat1on problem in: "C'" Manufacturing Building, where contami-
nation is: n}uost severe. . Some studles have also been done in "B" Building
and in the alloy area.

1 The princ1pal sources of lead contamination which have been
discovered are listed below along with suggestlons for ehmmatmg or re-
ducmg the lead concentratmn An 0peratmg areas.

A list of recommenda’tions' is included at the end of this report.

“C" BUILDING

5th Floo r

'l.v Alloy Hoppers - Spot air samples underneath empty ‘hoppers
' on the 5th floor ‘and in the tunnel averaged 1.27 mg/ft.3 (Target

: maximum concentration is 0. 002 mg/ft'3 ) There is also an
| "indication that northerly winds cause contamination on the 5th

floor by blowing into the, building through the ‘opened doors at:
the north end of the S5th floor, thereby picking up lead vapors
from the empty contan:nnated hoppers which are stored there.

qumd has been observed undernea.th empty hoppers on the
. 5th ﬂoor and in the tunnel on numerous occasions.
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A system has been des1gned for purgmg the hoppers w1th mtrogen
71‘wh11e ‘alloy is charged to the autoclaves. This should prevent
contaminated vapors from entermg the hoppers from the auto-

claves, thereby.reducing the contamination from empty hoppers.

Installation of this nitrogen purge system should be expedited."

. Communication from 4th Floor - Air currents upward from

‘the highly contaminated 4th floor near the walls was found to be .
.. a major source bf contamination on the 5th floor. It was also

found that peaks in lead concentration occurred on the 5th floor

'during the discharge portion of the autoclave cycle, i.e., when

' the angle valves and slide valves are open. Also, the lead

- concentration on the 5th floor was highest when highly contami-

nated work was being performed on the 4th floor, e.g., Duraseal

" repairs and unplugging drop legs.

Communication from the‘ 4th floor to the 5th flooi-"has been re-

duced significantly by minor modifications which were made to

the ventilation system in April. @A portion of the supply air to
- the 4th floor was blocked off and the doors at the north end
of the floor have beeén closed to create a greater downdraft of

air from the 5th floor. These modifications have mcreased

the difference in lead concentration between the 4th and 5th

floors which has reduced the contammatwn level on the 5th
floor

This is illustrated in Figure 1, "'C' Building Lead Contami- -
nation. """ However,' some. comrmunication still exists and it may
be necessary to isolate the 5th floor from the 4th floor by in-

‘~**stall1ng a partltlon between the edges of the 5th floor and the

bu11d1ng wall. This will not reduce the contammatmn on the
4th floor but: should reduce the contam1nat1on on the 5th floor,
which is the more inhabited. operating area.

Disc Ruptures - Lead concentration on the 5th floor of "'C"
Building averages 0.003 mg/ft3 'greatei"_on days’ when disc
ruptures occur at "B', "C", or "D" Buildings than on days
when there are no disc ruptures. One set of spot samples
obtained in "C" Bu11dmg following a TML dise rupture showed

that a short period (less than 30 _mmutes) of very high lead

concentration followed the disc rupture. As shown in Fxgure 3,
“"Lead Concentration in 'C' Building Following Disc Rupture on
C-17 Autoclave', lead concentration decreased rapidly from a
very high level immediately following the rupture. The con-

-~ centration then decreased gradually until the. ruptured disc was

ST removed from the dISC hne. At~ this tlme, the concentration -~

" “increased’ rapxdly to a very hlgh level as a- result of the hot

vapors from the autoclave rising to the 5th ﬂoor when the

: qdlsc flanue was opened
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4th Floor

R

Alloy Chargug - Spot air samples 1nd1cate that httle or mno con- -

tamination occurs during charging. This is probably due pr1mar1—~'
" 1y to the highly efficient charging head air exhaust system.

Nitrogen purging of the hoppers as discussed previgusly should
reduce any contamination whmh ‘might occur during chargmg

Charging Vent Valves - Packing glands on the charging vent
valves (1 1/2'") fail per1od1ca11y which causes some contami-
nation. Six such failures were repau-ed in February, and five
were. repaired in March. These leaks could be e11m1nated by
replacing the existing valves w1th ball valves

Plugged Drop Legs - The b1ggest cause of lost. charces and one

| of the largest contributors to building contamination is plugged

drop legs. Plugged drop legs account for nearly 100 lost. charges

per month which is equivalent to a 2% loss in productmn E

~ capacity. It is frequently necessary to removye the 1nspectmn

flange from the drop leg to apply fire water pressure to force
the plug out of the drop leg and into the still. This is ‘fre-
quently followed by mechanical cleaning of the drop leg. . Lead

concentrations of 0.02 mg/ft.3 or greater are common for the
4th floor on days when plugged drop legs are cleaned based on

'24-hr. air analyses. - Peak concentratlons are probably much

h1gher :

A test is currently in progress in which the drop leg on C-2
autoclave is being water-flushed- before and after each dlscharge

' of the reaction mass from the autoclave The drop leg on C-2

autoclave plugged with an average frequency of 0.85 times per

‘week during the period of January thru March. This pluggage

rate has decreased to an average frequency of 0. 24 times per

week since the water flushing was begun in April.  This test

will continue.. Water- flushmg was recently becun on two addi-

. tional drop legs

A teﬂon .coated drop leg has been purchased for 1nsta11at1on

“and trial in TML service -in "D, Building..  The ''mon-stick"

characteristic of teﬂon 1s expected to reduce the pluggage
frequency

Duraseal Failures - Duraseal fa11ures are anotb.er b1g source . .-

~.of lost charges and lead contammatmn . Duraseals have been’.
. replaced ‘in el Bullduxg at the rate of emht per ‘month for the -
.+ past three months Maintenance is currently looking into a -

" modified seal design to reduce the number of failures.
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- Add1t10na1 data w111 be obtamed followmg fuf"re I'disc ruf:tufes'; ! -
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e Disc Ruptures - The lead coacentfation on the 4th floor follow-
ing a disc rupture appeared to fcllow the same profile as the

concentration on the 5th floor whmh was discussed previously.

' This is illustrated in Figure 3. Although the concentration

profiles were similar for the 4th and 5th floors, the concen-

| tration on the 4th floor was 5 to 20 times higher than the
' concentration on the 5th floor.

: Normally a ruptured disc is replaced by two plpefltters It has
- been observed that on two occasions the pipefitter who removed
. the flange bolts and ruptured disc wore a fresh-air mask. How-

ever, the other pipefitter who stood beside the autoclave to
assist wore no respiratory safety equipment. Both men should

. be required to wear fresh-air masks due to the very high lead

concentrations which can be present. - Lead concentration beside

' the autoclave was measured at 0. 368 mg/ft.3 when the ruptured ‘
" disc was removed. '

;,Angle Valve - Slide Valve Assembly - Spot air samples from the
- 4th and 5th floors have shown that peaks in lead concentration

occur when autoclaves are discharging to the stills. There are
numerous points on each angle valve and slide valve where
1eaks can develop such -as packing glands, grease tubing con-
nections, fittings, and valves, pet cocks, flanges, cover plates,:
drain plugs, and water flush valves. These points are not
exposed to autoclave pressure and hence cannot be leak tested

' "as are the flanges and valves in the p1p1ng associated with the
- "autoclave: : ‘

X .mas: Tree Valve Cluster - Packing gland leaks occur frequenf-
" ly on the methyl chlor1de rear feed valves, nitrogen valves,

primary vent valves, and methyl chloride feed control valves.

. The nitrogen valves are currently being converted to ball valves

and relocated to the 5th floor. The rear feed valves and the

primary vent valves could be converted to ball valves thus
eliminating packing gland leaks. . However, any resulting re-

- duction in lead concentration on the 4th floor would probably be

"1n51gmf1cant in compamson with the contamination which .is* caused

by the items listed prevmusly

3rd Floor :

High still pressure caused by back pressure from the old TML
recovery system (AB-5) was fofmerly the primary cause of

- ‘contamination on" the- 3rd floor., ~This contam1nat1cn has been
'7'ﬁr'grea.tly reduced ‘since’ operatmn 'f“the new TML" recovery- T
‘ system - (AB-9) began on A.prll 37 "This 1mprovement‘1s shown

in Figure l. Since start- -up of AB 9, the lead conce'ntra.tmn' ‘

 on the 3rd f100r has averaged only 0. 0017 mg/ft 3 greater than
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the supply air to "C" Building, excludmg days on whlch disc rup-

" tures of emergency vents occurred. -

Spot air samples obtained with AB-9 0peratihg indicate that little - -

if any leakage is occurring at the Sylphon seals on the stills or -

at the flush-out connectmns on the still receivers.

Elevator - The elevator in "C" Bu11d1ng is highly contaminated
by the empty hoppers which it transports. The lead concentration
inside the elevator has averaged 0.03 mg/ft.3 based on ‘results ‘
from the 24-hr. ,‘sampler installed April 29.

The mtrogen purge system for the hoppers should reduce this
concentration.. The lead level inside the elevator will be moni-
tored to determine whether the concentration is reduced sxgnl-
ficantly after 1nsta11at10n of the mtrogen purge system.

' "]junnel - "C'" Building tunnel is contaminated at least partially

by empty hoppers which are stored at the north end. A 24-hr.

' sampler installed msxde the south end of the tunnel averaged
.0.016 mg/ft3 dumng a recent 9-day period with northerly winds.

"C" Building supply air averaged 0.005 mg/ft.? during the same

. period. There is a strong possibility:-that a part of the con-
 tamination of the building supply air which occurs with northerly

winds comes from the tunnel. This conclusion is supported by

" the fact that the lead kconcventratmn in building supply air has

not dropped significantly since AB-9 began operation even though '
lead losses from the still exhaust have been markedly reduced.

" ‘Therefore, the lead contamlnatlon in the supply air apparently

originates from some source other than the building exhaust

. system. The lead concentration in the tunnel and in the sup-

ply air will be monitored to determine whether the concentra-
tion is reduced after installation of the hopper purge system.

"B" BUILDING.

‘5th 'Floor\

_ Alloy H'oppefs - ‘Liquid ha-s,‘ been obs-erved, along with particles

“of alloy, on the charging head slide plates and on the floor.

A sample of this material was collected, extracted with toluene,

and analyzed chromatlngaphlc'ally Trace quantities of TEL
and TML were found. This TML may have entered the hoppers

- when they were in TML service in "C" Building. = If this is

. - the case, mtrogen purgxng “the hoppers. in ""C" Building could
“ireduce the contam1natmn on the Stn floor of "B" Bulldl.ng

. Commuhicatio'n_fromf 4th Floor-~_— A portion of the supplyva'ir‘ to .

; the 4th floor was blocked off as was done in "C" Building in
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~3rd Floor

The prehmma.ry indication is that th1s dz.d not reduce the lead .
concentration on ‘the 5th floor, The contamination pattern on
the 4th and 5th floors is shown in Figure 2, " 'B':Building
Lead Contamiination. " o :

' Plugged Drop Legs - Pluo'ged drop legs are the bwcest cause

of lost charges and are a major source of contammatmn in "B"
Building as they are in "C'" Building. ' ST

’Water ﬂush1ng should reduce the number of pluggages a.s should
mstallatmn of teflon-coated drop legs. o

. W]
.

Duraseal Failures - Duraseal failures are infrequent and are

T e

‘therefore little cause for concern. Only one ‘failureoccurred in

Ap ril.

The lead concentration averages only 0.003 mg/ft 3on- the 3rd

" floor. Therefore, no investigation was made there IR

Su’EE‘ lz Air

. The lead" concentration in the supply air to "B" Building"'

~nearly always analyzes lower than the supply air to "C" Build-

ing. One reason for this, appears to be that a portion of the

" lead in "B" Building supply air is TML, which is not eff1c1ently

"‘absorbed by ‘the single-scrubber TEL . sampler on-the supply air -

to "B' Building. - ‘This TML, therefore, escapes detection.

rSupply air to "C" Building is sampled by a double-scrubber TML

sampler which absorbs virtually all of the TML present in the
air. : ’ C

A double-scrubber TML sampler was installed alongside the
‘existing single-scrubber TEL sampler on "B" Building supply
air. The lead concentration as measured by the TML scrub-

 ber averages about 0.001 mg/ft.3 higher than that measured by

'the TEL sampler. This indicates that the lead concentration
within the building may be slightly hlgher than that detected
by the ex1st1ng TEL samplers.

Alloy Area - : o - R

The lead* concentratmn in’ the a.lIOy atea is® norma.lly fa.lrIy ST T
L Iow. However, spot samples show that organic lead concen-
trations as high as 0. 076 mg/ft.3 occur’at the graphite addi-

~tion platform when an empty hopper is positioned for graphlte
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hoppers while charging alloy to the autoclaves may reduce this
sbme However, the operator who adds graphite to the hop-
_pers. should ‘continue the current practice of wearing a fresh
air mask during the graph1te addition step.’

RECOMMENDATIONS
‘ |

The fol}owing recommendations are made for reducing the lead contami-
‘ nation,hazard in the plant. -

1. The nitrogen purge system for the alloy hoppers in-"'C" Bu11d1ng should
be ‘mstalled as soon as is practicable.
2. De51gn and estimate the cost of a water-flush system for all 18 drop
z ‘ legE in "C" Building. Meanwhile, continue the water-flush test
' cu:J}rently in progress. - .
3. ,InsFall a teﬂon-coateddrop leg in TML service in "D' Building. This
- drop leg has already been purchased and received. . If the unit per-
- forms satisfactorily, install teflon-coated drop legs in "B", "C", and
"D'}' Buildings as it becomes necessary to replace éxisting units due
. to :insufficient-Wallthickness which has been found on some of the
' units.  Teflon-coating adds only $100-125 to the cost of a new drop
leg. , . .

4. :,Attiempt to imprbve the service_ faCtor of Duraseals in TML'service.; _
S b . '
5. "The commumcatlon between the 4th .and" Sth floors in "'C" Bullchng
” *f_'f""'wshduld be further reduced - This may be accomphshed by blankmg
f;the\ area between the edges of the 5th floor and the building wall. k
The need for this cannot be determined until the 5th floor lead
: concentratmn is monitored after 1nstallat10n of the hopper purge
‘ system

6. The 4th floor of ”C" Bu11d1ng w111 continue. to be highly contami-
: natbd even though the number of plugged drop legs and Duraseal
» f‘fa11ures may be reduced. Th1s is due to the large number of
pat}ennal leak sources, the high volatility of -TML, the cyclic nature
of the. process, and contammated mamtenance work such as replace-
me} t of ruptured discs and repairs to slide valves, angle valves,

‘and methyl chloride feed control valves.

This contamination can be contained and restricted to the 4th floor
which is not a prime operating area. However, if it is deemed -

" necessary to eliminate contam1natxon on the 4th ﬂoor it will be =~ .
- neéessary ta construct enclosures’ around the autoclaves. ~ Field

2 "'tes?:s w1th enclosures around C-13" a.nd C 14 autoclaves 1nd1ca.te
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that properly de51gned enclosures are mrtually 100% effectlve in
contammg contamination which omgmates inside the enclosures ‘

/‘{Z/‘Qﬂ@-

R. H. Joénes
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