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Abstract

Major ventilation design modificationsin plutonium opera-
tional areas at Los Alamos have occurred during the past two years.
An additional stage of HEPA filters has been added to DP West glove-
box process exhaust resulting in significanteffluent reductions.
The additional $tage of HEPA filters is unique in that each filter
may be individuallyDOP tested. Radiological filtez efficiencies
of each process exhaust stage is presented. DP West xoom air ven-
tilation systems have been modified to incorporatea single stage
of HEPA filters in contrast to a previous American Air Filter PL-24
filtration system. Plutonium effluent reductions of 102 to 10S have
resulted in these new systems. Modified DOP testing procedures for
room air filtration systems are discussed.

Major plutonium areas of the CMR Building utilizing Aerosolve
95 process exhaust filtration systems have been upgraded with two
stages of HEPA filters. Significant reductions in effluent are
evident. A unique method of DOP testing each bank of HEPA filters
is discussed. Radiologicalefficiencies of both single and two-
stage filters are discussed.

I. Introduction

There are presently two major plutonium Research and Develop-
ment facilities at Los Alamos Scientific Laboratory (LASL)~DP West
and CMR laboratories. DP West facilities involve glovebox opera-
tions with kilo?ram quantities of 2*9Pu and multi-one hundred gram
quantities of 2 ‘Puo The CMR Building also involves glovebox oper-
ations with 298Pu and 2rngPu;however, these operations are generally
with gram to 100 gram quantities of both isotopes.

The present DP West plutonium facilitieswere derived from the
original D Building at the LASL Technical Area where the first plu-
tonium metal was produced in quantity. It became apparent in the
early 1940’s that handling of large quantities of plutonium would
require design and constructionof more extensive facilities to
ensure safe operations. The core of the present DP facilities was
constructed in 1944-45 by moving in and modifying army warehouse
lxa;ldingsand installing equipment needed for continual operations

. Since 1945 there have been numerous revisions and upgrading

under the auspices of the U.S. Atomic Energy
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of ventilation systems to improve safety, operability, and to reduce
radioactive effluents.

The CMR Building constructionwas completed in 1952. This
building is a three-story concrete structure with a full attic and
basement which are auxilary to the main floor containing tho research
and development laboratorymodules. It is a winged structure with
laboratorywings, each approximately 260 ft long, branching off a
650-ft-long spinal corridor. Research and development activities
at the CIYRBuilding include analytical chemistry, physical chenAatry,
inorganic chemistry, physical metallurgy, and irradiated material
examination and handling. As with the DP facilities, there have
been considerable ventilation revisions and additions to improve
safety and operability;however, since the Rocky Flats Plant fire in
1969, a review of the AEC supported Plutonium facilities indicated
that a considerableupgradin~ program was needed to provide not only
the level of fire protection desired, but also ventilation upgrading
to protect the environment during normal and postulated accident
type conditions. As a result, an extensiveprogramat the LASL was
initiated to improve both the DP West and the ~ Building ventila-
tion exhaust system.

~entilation Systems and Effluent Data

From 1944 to 1959 numerous modifications of the process
9

(glovebox)ventilation systems occurred at DP West. Prior to 19S9,
the process and room exhaust were combined? and the only filtration
was one stage of PL-24 filter media at Building 12. In 1959, the
process exhaust was separated from the room exhaust and a combined
central process exhaust system installed. High efficiency particu-
late air filters (HEPA)were installed on each glovebox, ●ither
within the glovebox or immediately adjacent in an in-line config-
llration. During this same modification, a bank of HEPA filters was
installed on the combined process exhaust system. Building 12 was
then used only as the room air exhaust filter system.

The new process exhaust filter system was designed to handle
an air flow of 21~000 cfm and to allow the filters to be changed
without disrupting process operations. Since the systemwas handl-
ing air containing radioactive particles and acid fumes, it was
necessary that all parts of the system exposed to the exhaust air
be stainless steel and all joints and openings be sealed to prevent
escape of any air. Figure 1 illustrates the filter system which
consists of a filter wheel and housing, a loading dry box, a trans-
fer dry box, and a recovery dry box. Figure 2 shows the filter
wheel, which is approximately 7 ft in diameter and 7-1/2 ft long,
and is constructed of l/4-in. thick cold rolled type 304 stainless
steel. Figure 3 shows an end view of the filter wheel and the
recovery dry boxes. The wheel has twenty-fouropenings sized to
hold the standard 24-in. square HEPA filters. It rotates on two
48-lin.diam sleeve bearings which are located at the ●nd of the
wheel which is sealed with Garlock seals. The filter wheel assembly
is housed in a stainless steel plenum chamber which was shown in the
first slide. Twenty-one of the filters are in use at any one time~



tk otlwr thraa baing in stand-by position ●t tha transf-r box
location. Tha whaol i- rotatad ●vary 6 to 8 waalm to changa loca-
tion of tha filtarsin the plwmm. A ccnplstochangaof filtarsis
dons wary you. ContaminatedfUtaxs am rcmvad froa tlw whaol
and movodto tho recovary box wkra they ●r~ baggad fw rocovory..“ In oparation,tk contaminated ●ir flows radially in thro h tha

“1filtars and tha clammd ●ir flow axially out tho oantor o *
whcol to tho blowara and ●xhaust●taek. DOP tasting of tha ●ntiro
systam was dono by introducing●ir jat gonoratadD@ wall upatroam
of tho fLltarsand maasuringth~ intakoand ●haust concantratioxu%
on ●ach si~ of tlw f iltars.

In ●arly 1973, an ●dditional bank of HBPA filt@ra was in.tallad
in tlm procosa ●hau8t syatam. ~igure 4 shows Building 324 which
hous~s this final stage of proesss●dmust ●t DP Wst. A duct
connoctstho final filtarstag. of procasa from BuildLng146
(housingtho rotary drw) to this finalstag~ of filtration, con-
taining 20-2’ x 2’ x 1’ $lEPA filters. This ?i9ura illuatratas tlw
intak@& ●nd the ●xhaust ducts with parpandicular f lango fietad li8PA
filtsrs. Shutoff valvas arc incerporatadon ●ach ●id. of tho filer
to ●hanco ●asy ramoval and valving off fox DOPtasting. DOP t@s-
ting ia ●c:camplishadby Introducing tha ●erosol ●t a poxt in Build-
ing 146 ●nd maamring tho u stream and dmmstrmm concantrationa●s
indicatad by tho samplo pr OILs in tho ?iguroo Aft8r inittal inatal-
lat~on, ●ach filtar was individuallytos~d; and finally, tha ●tira
systam wa~ tsstcd●nd found to hava an ovorall cfficioncy of 99.994*.

In lata 1972●nd ●arly 1973 nw room ●ir ●xhauat sy.tam wcr~
instalhd which is sham in ?igur@ 3. This systam contaha rou@-
ing filtoroand on. bank of MBPA filtars. Kffhionoy tastingwas
accmplishad by valving off tlm intah plmum and introducingDOP
through ●n opining in tho plenumairlock. A description of tho
exact mathod of DOP testing in batt~r illuatratad by ?Lguroo shown
later in this papar.

?
T la 1 illuatratss tlw total dischargoin curios fxrn 1948 to

prosont(). ?mm 1948-19S8 both room ●ir and proco.s ●xhauata ware
c-inad. In 19S9,Building146 waa construatad to incorporateon-
stag- of HBPA filtmod promos ●XhaU9t. At thh tima, room and
proeoss ●xhaustwor~ ●~paratad. Ra&idualcontaminationin tha prw-
ious combinad room and procoss ●xhaum systam (Building12) lad to
high room ●ir idmtifiad ●fflumt. In 1973 naw ilEPAfiltarads-
air ●xhauot systam woxa inatallad,●nd ● secondstaga of HBPA
filtarswaa ●lso instaUad on th proo.as ●xhaust. Reductionsin
maasurod●ffluont●ro quit, ●vidont. An ●ttaapt has bam mada to
•sthat~ tim prmm ●dmust first stag. radiaatria filtar●ffi-
cimcy; homvor, sinao the intalm consantzation ha. provioualybaan
umd only for o

r
rakional purposoa~ and has baon taken in an un-

dosirablo●ampl ng IocatLon, wa ●ro raluctanttu praaont this data.
Changing bimodal particla aim distributions ma)m it difficultto
●valuatototals ataa effieioncy$howavar,wa ●ro presentlytry~ng

rto quantitatath s information.

Duringtho
●istadprimarily

1950’s,tho whaust systam of tho CMRBuildingcon-
of aapillary ●ir waahoim haorporathg ocarm glass

●



filamanta sat ●t an ahglo to th. ●ir stmaa. Watar from spray haads~
oriontad h tho diraotion of tho ●ir stream, was sprayadwar tlw
918s. ?il~ta. TM ●ir wa8har ●orvod ●s sff tc

iw
t raawors of

corrosiva fumes# ●cid nists~ and chakal vapors Watu ●limin-
●tcw vlatasfoil-od tha oapilhrios to sotact tb ● downstream dry
filta pad. ●qainst watar saturation. & ●quanoa of filtration
●fter tha watas ●liBLnatioaplatoa was dry glass f4Mr filtarpads~
anothorwat oallt and ● fhaal bank of ~reial qlass fibar mat
filters. TM ovorall r&diomotric●fficianoy of this systam was con-
sidcrodin ●xaoss of 90$.

Ov@r tb y8ars, four principaldwalopmants hava ●mlvcd which
hava lad to prasontdata-nation that ● numbarof the butlding
●%haustSystamaUa hadaquata. Thoso ●m (1) imprwamants in stat8-
of-tlwut filtrationmothoda and matarialst (2) progrmtic
chan9@s romlting in significantly incroasod roscarchand dwalop-
mant ●ffortsiwolvinq plutcmium$(3) oonvarehn of sworal genoral-
purpooobaoemsntareas to laboratorioato moot MW os grwing pro-
gr-tie c~tnntat and (4) *ner*aaad oonoarnon tho put of both
th. PUMLC and tlm ABC in tho controland raduetionof potentially
harmfulQffhants to tho ●nvironmant. This lattar●rea is of con-
corn sinoa not onl ●ffluantsrasultinqfrom norul operations but

!thoaa ●smoiatod w * ●eaidantalraloasos must ba oonddorad.
Maintananoa of tha●ir washar. in tho ●rly systamprwod to ba ●

continuingand ●xpansivoproblam duo to high ●vaporatlonratoat
scalinq~and nossla failure. A program was inttiatadto mplaco
th unsatisfactory ●ir washerswith sinql~banks of Aarosolva9S
filtars, whiah had an ●fficionoy of 80-8St for tho removalof 0.3
micron DOP particlas. Testingthroughouttheir us. Lndiaatod that
th. Aaroaolva9S f~ltorswar.. in faat, functioning●t their spoci-
fiad .ffLuionay. 1% boean ●pparentthat tho major whqa of tho
CM Building wheso tbra wu work involvinqplutonium●nd whoro tho
gr.ataat●ffluantconaantrations oocurrad w8ro Wings 2, 5, and 7.
It was ●lso appuont that tho ●ffluantconmntrations waro incroas-
inq annually and funds●XPOndd to rodue- plutonium●ffluantsfrom
th.m throo wings would ba moat ●iqnifiaant for tho CMRBuildlng.
In ●arly 1972~ ●ghaoring ●fforts war. bagun to design ● now ven-
tilationchamp ●ystam for thaso thraa wings. Daaiqnoonsi.todof
roughtnq ftltora ●nd two banks of -A filtarstnaw planuu~ ●ir-
locks, and bbwars. Thoso naw syata8abaean oparablcin lat~ 1973
●nd ●uly 1974. Baah systaa aonsht. of two filtar banksAi:i:rias
and ●mh bank oontains60-24” x 24” x 12* H8PAfiltars.
scrom wao Lnmtallod u :troam of tho first filterbankandwas oon-
struatad of wira nash ! thiok on galvanisad staol frana8 with ●

pr.smro drop of 0.15 in H*O.

All banks of HEPA filters war. leak tistad●ftarLnstaUatlon.
Although leak probing of ●aeh filterdaas not datarminotha ovorall
affiaionoy of ● systomc it h banofieial to looata loak8 in tho
filtorhousing~filtarmounting framm, gasket

-’!
ro.sion, and

othor ralatad maponants *for. ovarall .ynam cff cionoy is maas-
urod. Link. mro dotaminod by blowing DOP ●erosolbotwoantha
ftltars- on woldod joint. on the upstream sid. of tho fil~r
bank. Ponotratbn of ●oroooldcnnmtroamwas m-urad with ● forward
light seattarit$gphotoaotorwtth ● 30 ft portablo pxoh and rotor.
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Figure6 shows a leak’probe test operationwhere two men introduce
tho aerosolon tlm upstream side of the filter and two men scan the
downstream penetration. Initially, leaks were found on the joints
of the filter housing, frames, and poor filter gasket c-PrQssion
areas. All leaks were repaired, and scanning continued until all
leaks were eliminated.

Th@ procedure used for in-placetesting of filter system con-
sists of discharging a polydisperse DOP aerosol into a convenient
air intake, upstream from the filter bank. For the initial testing~
a temporary 30-inch round duct approximately 209 long was used(4),

Figure 7 shows the aerosol generators used for this test which
are of the

8Y
design that was developed by the Naval Research

Laboratory( ● A total of 6 nozzletype high capacitycompressed
aix aerosolgeneratorswere used. A generator operated at 25 psig
delivoxsapproximately 24 cfm with a DOP aeresol having a count
median diameter of the aerosol of 0.7 micrometer nd 95% of its

fpaxticles less than 1.5 micormetersin diamater(7 . In testing the
fisot filter bank, the 30” duct was positioned in the filter housing
air lock shown in Figure 8. The concentrationof the unfiltered
smoke was determined by drawing a sample from the 30” duct.

Tho concentrationof DOP was
W

sured with a linear readout
forward light scattering photometer( ● Fi9ure 9 dePict$ tie ~th~
of testing the first bank of filters. Aerosol is introduced thrcmgh
a staled opening in the airlock and measured by a sample probe in
the introductionduct. Four filters from the second bank are re-
moved and the filtered aerosol is then measured from a sample with-
drawn downstream from the first filter bank on the discharge side
of the fan. Traverse* indicated that the test aerosol was uniformly
mixed in the duct. The filtration efficiency of the system was then
calculated from the upstream and downstream concentrationvalues.
After replacing the four filters in the second bank it was tested in
the same manner as the first bank, except that the test aerosol was
introducedbetween the two banks, as shown in Figure 10. The thxee
new systems showed efficiencies greater than 99.97$.

Table 2 illustrates the stack effluent concentrationsin
curias from 1953 to 1974. There is an apparent increase in effluent
concentrationsup to 19740 .’

Tablo 3 ●xpands the 1973 and 1974 effluent data for all three
wings. Tho asterisks show when the new two bank HEPA filter system
was installed. In all caaes, we have zeen significant reductions.



Table 1

Year Room Air
D~, Ci

19

::
19
19
19
19
19
19
i9
19
19
19
19
i9
19
19
19
19

::
19
19
19

:;

8-9
10
11
12
13
14
IS
16
17
18
19 001750
io 0.0430
il 0.0043
i2 000G22
i3 0.0064
i4 0.0011
i5 0.0022
i6 0.0022
i7 0.0075
i8 0.0010
i9 0.0121
10 0.0030
‘1 0.0125
12 0.0550
f3 0.000001
14 (4 ~n~s) o.000oo1

Process Air
Discharge, Ci

0.0050
0.0010
0.0030
0.0020
0.0008
0.0010
0.0003
0.0003
0.0003
0.0008
0.0009
0.0006
0.0005
0.0003
0.000013
0.00000008

Total
D~rge, Ci

0.3$
0.19
0.027
0.057
0.03s
0.022
0.088
0.076
0.074
0.080
0.18
0.044
0.0073
0.0042
0.0072
0.0021
0.0025
0.0025
0.0073
0.0011
0.013
0.0036
0.0130
0.0550
0.000014
0.0000011

Controlled soluble 2 x 10-12 Ilcilcma

Uncontrolled soluble 6 x 10-14 MCi/UU’



Table 2

CMR Building Gross Alpha Effluent in Curieq

Year

1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974

Wing 5

.000426
● 000397
● 000374
.000315
.002062
.000323
.000499
.000574
●000544
.000347
.000305
.001053
.000627
.002992
.003201
.005251
,004100
.005300
.003290
.003698
.000017

.000337

.000374

.001151

.000183

.000316
● 000151
.000953
.000400
.000139
.000042

.000139

.000042
● 000109
.000722
.003960
.003900
.002000
.001400
.001371
.000135

Wing 2

.000024

.000352

.000984

.000361

.000297

.000435

.000139

.000207

.000241
● 000037
.000156
.000258
.000244
.000136
.000578
.001597
.001259
.005200
.006650
.003030
.003101
.000003
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Table 3

1973 and 1974 CMR Buildin~
Gxoss Alpha Effluent in Curies

Month

1/73
2/73
3/73
:$;;

6/73
7/73
8/73
9/73
10/73
11/73
12/73
1/74
2/74
3/74
4/74
5/74
6/74

Winq

●0001
.0004
● 0001
.0000
● 0020
●0000
.0001
.0000
●0000
.0000
.0000
.0000
.0000
,0000
.0000
.0000
● 0000
● 0000

:

3
3
18
19
13
:9
18
‘o
19
.9
1009*
)000
)090
1004
1010
1100
1043
1051

Wing 5

.000041

.000273

.000125

.000039

.000279

.000056

.000148

.000068

.000030

.000179

.000062

.000071

.000134

.OOOOOO1O*

.00000007

.00000020

.00000036

.00000046

E?&!u
.000521
.000282
.000061
.000338
.000422
.000281
.000080
.000378
● 000435
.000379
.000416
.000105
.000012
.00000040*
.00000003
.00000003
.00000190
.00000240

*HEPA Filters Installed.
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“Figure1“, DPWestprocessexhaust(stage1).
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“F’igure 3“, DP
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Abstract

Majo& ventilation design modifications in plutonium opera-
tional areas at Los Alamos have occurredduringthe past two yoam.
An additional stage of HEPA filters has been added to DP West gLova-
box process exhaust resulting in significant cffluont roduetions.
The additional stage of HEPA filters is uniqua in that each filt.x
may be individually DOP tested. Radiological filter ●ffidonoles
of each proceso exhaust stage ia pr~sented. DP West room ●ir ven-
tilation systems have been modifid to incorporate.● sin le stag.

!of HEPA filters in contrastto a previousAmericanAir F lt.r PL-24
filtration system. Plutonium effluent reductions of LO* to 10’ have
~esultad in these new sys+ems. Modified DOP testing prooeduxes for
room air filtration aystcaa are diacuamed.

Major plutotiium areas of the CMRBuilding utilising Aezosolvo
9!J prucess ~xhaust filtration systems have bean upgraded with two
:,t.a(~es Of HEPA filters. Significantreductions in efflumt ●ro
I vidcnt. A unique method of DOP testing each bank of NEPA filters
.:; discussed. Radiological efficiencies of both sinqlo ●nd two-
)tt~yc filters are discussed.

1. Introduction

~here are presently two major plutonium Res*arch and Develop-
I,rl! fwilitics at Loo Alamos fki@ntifiC Laboratory (LASL)~ DP west
,~n(l Ct+lIt laboratories, DP West facilitiesinVOIVeqloveboxopera-
tion~ with kilo ram quantities of “’Pu ●nd multi-on. hundred qraa

?(Iudntities of * ‘Pu$
T

he CMR Building ●lso involves glovobQx opex-
CIti(Jnfj wit)] asOPu and “Pu; howover, thoso operations ●r. gozwally
with (jram to 100 gram quantities of both isotopes.

‘rhe present IX) w-i plutonium facilitioa woro deriwd fronthe
~Jil’ji,~al D Duilding at the LASL Technical Area where tho firstIt ~=- ● parent in J:u-
~’)llium metal was producud in quantity.

r,*ilT~y lq401a that handling of larg. quantities of p UtOttiU10 -uld
LIO~IIAirC design and construction of more oxtonoive faui~itios to
[81,t;\J~f!‘:afeoperations, The sore of tho present OF fae$iitieo waQ
eol~nt.ruutnd in 1944-45by moving in ●nd modifying ●rmy warohouoo
~:~ldinyR and installing equipment noodod for oontinual operatton.

* Since l!J4!i there have bom numerous mviakm. ●nd upgrad$ng

mrr parformad under the auspims of th~ U.S. At=io Z~X9Y
Cvmmlssiono
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