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VENTILATION FOR RADIATION PROTECTION AT HEDQX

Purpose o 5'
To determine what portion of the ventilatlicn zystem &t Redax cculd be chu'gd
radiation pruteation, as comparad to persornel comfort or other prucens coumv_’,
ations, and vhat reductions uight have beon possible 1f the radiation B
could have bren less stringant.

Concluaions

Of the total cost foreseen at this time of about $40,337,000 for the Redox Tecility’
(exclusive of the 222-3 Analytical Laboratory), about $2,920,000 or 7.2% conhl'ﬁa "
charged to vintilation of the 202-3 building for rsdiation protection. - ! :

Since the radicactive waste gas disposal policy is esseniially unchanged now from
1947 when Radox was designed, there are no aignificant roduction.l possible in” 3
ventilation of the Redox facility. -:f

Two conditlons fouad more critical in sctual operations than were zsaumed in thl
deaign have required subsequent correction, at an estimated cost of $110,000.

These arae thae installation of exhaust hoods over the sampling cubicles sc that .;
mpeirs may noh need to Do worn in the canyon sample galieries, snd the provision'™
of two 80,000 CFM portabls ventilation units or other similar means to remove ¢
rsdiou-t.ivo contamination from the canyon air lifted by thermal convection trc- :
the canyon calls when the cell covers are removed for -l:lntommo.

Due to film deterioration,
portions of this document
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QDUCTION

Tn 1947, deaign of the Bedax facility was begun, with tha Gemural Electric

Company as prims contractor and customar, and the Kellex Corporation as

sub-contractor ffor architscturs and srgineering. Efforts were first concen-
| trated on a Test Plant (201-R building) and an Analytical Laboratory (222-3
| building). Data accusmuiatsd in the Test Plant was to govern the final design
| of three Production Plants (202-A, R, and S btmildings). In 1940, it was
decided that ths Test Flant was not necessary, so this phase of the project
was cancelled. During its design, many of the design bases had been found
insdequata or cutmoded, so a fresh start was bagun on the deasign of the
production plants, and these were cut to one, the 202-3 Redox facility.
This building was completed, and operations begun in Octcber, 1951.

Considerable practical expsrisnce had been gained in ventilation requiremants
from operations at Oak Ridge, and at Hanford in the bismuth phosphate separ-
ations facilities (221-22) buildings) and the purification facilities (231,
23L4=5 buildingm). An important concept which had been well proven was that
tha ventilation air must always flow from sones of low lsvel radicactive
contamination to high. Nifferential pressure without sufficient flow was
not adequate,

At the time Radox design was in progress thers was yst a choice hatween
saries flow from "cold® to "hot" zones of contamination, and parallel
ventilation of service and process areas, isolated from each othor as much
a3 poassible by walls and doors. After the Test Plant cancallation, policy
and design swung toward a parallel-serisn system, isolated process and
ssrvice arsas with series flow in sach, and with static pressure higher
than atmosphoric in service areas and louer in process areas.

Thers was also practical exporience in air flows required to move dusts and
vapors in both horizontal and vertical directions, in flows needed to collect
dust, smoke, or vapors given off in machining or from process vessel cpsnings,
and in flows raquired at doorways or hood opsnings to prevent back{low of
radiocactive adrosols.

Besides the special knowladgs about radiocactive contamination control, there
was much practical and experimental data available on ventilation for perscnal
comfort, contirol of toxic and explosive chemicals, and removal of heat given
off by procass vessels, piping, ani motors.

Description of Redax (202-3) Ventilation

The Redox bullding consists of a theorizontal canyon section, and a vartical silo
- section at tho west erd of the canyon. The canyon contains process veassels for

shielded with concrets for protaction of personnel from radiation, while the
columns are loss hoavily shielded.
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batchwise praparation of feed, recovery of solvent, and treatment of liquid and
gasecus wastes. The silo contains continuous-flow extraction gcolumns fur separ-
ation of plutonium, uranium, and fission products. The canyon vessels are hearvily ..
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On both sides of the shiecided canyon, and one side and the top of the silo are
service areas; operating and sampling galleries, maintenance shopa, chesical
preparation rooms, air compressor and blower rooms, offices, lunchroom, lava-
torias, stc. About 300 ft. northeas*.of tha building is a 200 ft. high conc.ete
stack for canyon and silo ventilation exhauat. DBetween the building and the
stack is an undergfound sand filter in the exhaust system, followsd by the
exhaust fans near the btese of the stack. A detailed descriptlion of the facility
is given in the Rudox Téchnical Hanuai, HW-187CGC. _

A schematic diagram of the Redox ventilation system is shown on the following
page (from HW-18700, Figure XI -iB8). There are five blower rooms, four for
the service areas and one for the process areas. The service areas are
exhausted through roof ventilators., The canyon and column shaft are exhausted
through the 200 ft. stack. The silo sample gallery, Sampls elavator, and feed
tank room are exhausted by a blower through a nozzle-stack on the roof of the
silo, Potentially highly contaminated air from the Decontamination Room and
the PR Cage 13 exhaustad through individual CWS Type 5 paper filtsrs. 4All
exhaust blowars (except canyon and silo) discharge through short stacks tem-
inating a few feet above the canyon roof level. All Redax staciks are designed
to discharge at 3000 ft. per minute. Installdd propellor-type fans are used
throughout, the building to help move the air in desired paths.

Blower Room MNo. 1, in the south service area at pipe gallery lewel shout mid-
length of the canyon, contalns three air conditioning units, each consisting
of an air filitsr, washer, preheater, and blower. BEach blower has a capacity
of 21,650 cubic ft. per minute (CFM). Two are normally operating and ons on
standby. Stesm reheaters in the ducts ieaving the blowers maie the final
temperature and humidity adjustment of air to the distribution sones shown
on the schematlc diagram, under the control of rcom thermostats.

Blower Room NHo. 2, in ths north service area at pipe gallery lavel abocut mid-
length of ths canyon, contains one unit of 29,L00 CFM capacity, and zone
reheatars. -

Blowar Room No. 3, at the west end of the socuth service area at opsrating
gallery level, contains one unit of 22,3C0 CFM capacity, and zons reheaters.

Blower Room Ho. 4, on the top floor of the silc, contains one unit of 14,840
CFM capacity, and =one reheaters.

Blower Room Mo. 5, on the oparating gallery level above Blower Room ¥o. 1,
contains one unit of 14,640 CFM capacity, and zone reheaters.

The 251-8 Fan House near the base of the atack contains the three camyon
exhaust blowers., Two blowers, each of 20,000 CFM capacity, ares driven by
eslectric motors, and are normally on the iine. The third blewer, of 40,000
GCFM capacity, i3 driven by a direct-ccupled steam turbine, and starts up
automatically when the upstresm preasure level rises to a pre-determined
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Figure 1\

VENTILATION FLOW DIAGRAM
8 PRESSURE MAP
202-5 BUILDING
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design level of -l.4 inches watar-gage to

corridor. Automatic suction dampers in the
respactivuly.

Design

ccoupied ftones.

»

required, of which about 43,000 gallons ars

Also of concern are the fumes, gases,
nitric acid, sulfuric acid, and scdi
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Ventilation neads for fumes, vapors, ar
for dusts. For exampla,

rrtictlegrac e ~

nitaly the directicn of movaomant of Tad

velocity of their own, an

in a horizomeal direction raequirss 50
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The heating and ventilating control system,

Honaywell sub-sub-contractor, intagrates the
It controls the temperaturs and humidity for summer and winter conditions.
In an emergency, when static prassure in the canycn rises from the nominasl

=+9 in. w.g., the Blower Room

No. 1 supply fans ars stopped, with their dampers open te maintain required
air flow, If the canyon pressure rises further, to -.8 in. w.g,, the turbdine
exhaust fon starts, its dampera open, the slectric exhaust fans are shut off
and their dampers closed, and the Remota Maintenance Shop automatic suwstion
damper (swe schematic) closes to prevent rscirculation of contaminated air
through the room. Except for the automatic dampers, manual resetting of
controls la necessary afier the emargancy condition is
controls are provided for test or unusual requirements,

exhauat or recirculation depending on wh:the

Greatest concern was for the explosion, fire, and taxic
organic solvent used in large quantities. An inventory of 67,000 gallons ia
in underground storage tanks,

he Solvent Recovery building

8 Iin the 202-8 Redox building,

22,000-24,000 gallons are being treatsd in %
(276-3), and 2000-8000 gallons are in proces

resulting from handling of soiid chemicals such as

sodium dichromate, the hydrogen and ammonia generated in the process, and
radiocactivs gasea and dusts escaping cr released from equipment.

m-32319

installed by the Minnsapolis-

entire ventilation system,

correctad. Ey-pasa

For winter economy, about, 208 of the air supply to Blower Room Wo. 3 can be
reacirculated, aimply by turning off the exhaust blower for the south service
exhaust duet direct the air to
r the exhaust fan is on or off,

The primavy conaideration in the final design of Redax ventilation was the
prevention of fire and explosion from the organic soclvent used

in the process,
and the romoval of toxic fumes and airborne radicactive con

tamination from

hezard of hexona, the

and mists resulting from the use of
um hydroxide in the process, the dusts
godium hydroxide and

d gades are very nearly the same as
this sentence appears repeatedly in the design
correspondance, "Exparience at Hanford Works has shown that to control defi-

ailvmctive dusts without an initial
air velocity of 150.feet per minute must be used.®
This velocity forma1noms to JO room air changes per hour.
in the deslgn”spscifications is the iaformation that to move hexcne vapors

~100 fpm, and becsuse hexone is heaviar
than air, 200 fpm upward. The design for each particular location was intended
tc take cars of the ¢ritical contaminant, which usually was hexone,

Alsc recurring

:
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Hoxone sdxed with air i3 explosive in the range of 1.34-8.00 volume percent,
with a corresponding ignition temperature range of 122-212°F. It is toxic
in concentrations exceeding 200 parts per million (ppm), the maximum per-

misaible concentration ix 100 ppm, and it can be smellied at leas than 0,01
volume percent (100 ppm).

a8 Tor radicacilve contamination, building ventilation was directed from ®coid®
sorvice areas to "hot" process areas for hexone control. In the 202-8 building,
the only large quantity of hexons not within the specially vemtilated process
area 1s in the Organic Head Tank on the silo feed tank level. To provide

sufficient protection, this tank is in a separate enclcsure ventsd at a rate of
LO air changes per hour.

Since hixone is heavier than air, ventilation air for the canyon was introduced

at the top, and exhausted from the cells beneath the canyon deck, Cell pressure
was desigred to be negative with respect to the canyon, even with one or two

cell covers off. Exhaust openings at the bottom of the cells were designed to
provide 8 air changes per hour in the cell with the covars in placa, Calculations
indicated that thnere is sufficisnt dilution of hexone vapor to maintain the exhaust
vontilation air stresm below the lower axplosive limit (1.3L% hexons by volume),
oven thuugh all cells which handle organic solutions were flooded with the type

of solution normally present in the veasels in those cells.

Banides yentilation, further protection against the hexons hazard was provided

in Redcn by extensive electrical grounding and exploaion-procf slectrical
equipment, water-jog fire control sprays, inert gas blanketing in process

vessels, air asampling lines from all sumps to the sample galleries, lesk-
detection inventory meihods, sump liquid samplars, explosion blow-out panels

(the railrcsd tunnel door and the silo column removal door), and emergency

exits from the canyon, silo, and all galleries. A method of preventing explosions
by maintaining high humidity was ruled out by the large volumes of air that had to
be provided, and the deleterious effect of moisture on sensitive slsctronic instru-
ments. To reduce the posaibility of blowback of contamination in the event of
explosion, the design of a manifolded exhauat from the north and south sample
galleriss, contaminated equipment astore rocm, SWP lobby, decontamination room,

and regulated maintenance shop was changed to individual exhausts through the

roof for the smple galleries, and automatic suction dampers for the decontamine
ation room and regulated shop.

Qther than nitric acid and its fumes, the hazards from gther chemicals are minor
because of the small quantities handied and because, once in the process stream,
Lthey are diluted and chemically aitared. Most of the nitric acid is used in
disaolving the slugs, and the nitric oxide off-gases are vented to the 200 ft.
atack vhere they ars diluted by ventilation exhawst ir and the wind,

The inert gas to prevent combustion in the process vessals and pipes is made by
burning propane with air at a small facility adjacent to the 202-3 building,
astoring the inert gas in tanks until needed. The combustion product is about

87% nitrogen, 11% carbon dioxide, with small amounts of carbon monoxide, water
vapor, ard sometimes a trace of oxygen. Other than that moat of the facility is
cutdocrs, no spacial ventilation provisions are necessary for the inert gas system.

DECLASSIFIED
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In the Tost Flant design stages, *..- srchitect-enginser gave thought to dilution
of airborne Tadiocactive contaminas.. s to sate levels. Operating experience had

showed, however, that there could ne no prediction of worst concentrations, and L
egntinuous ventilation for the worst condition was not desirablas. A

Ventilaticn for the hexone hazard pretty well toock care of the radiocactive con-
tamiration probiem. In addition, it was thought advisable to provide CW3 Type
6 paper filtars £sr ths IR Cags and the Decontamination Room exhausts, with

automatic suction dampers upstream t¢ pravent reverse flow through the filters. 3
Air sampler tubes were built into the ducts downstream from the two filters. o

The diasclver cff-gas, the ruthenium scrubtber gas, and all process vessel ani ; :a :
condenser vents are filtored through giass wool capsules in J-cell before beaing
exhausted by steam jet directly into the 200 {t. stack. After operations began
at Redox, silver reactors were inserted in the dissolver off-gas lines to remove
radiotodine. The gassous radicactive fission products xenon and krypton are

®* not ramovad in the sorpbbers= or filters, bubt pass through to the stack and are
diluted in the sxhaust air and wind, Air sampler tubes are provided from the
top and the bottom of the stack, and water spray rings are installed at three

lavels of the stack to wash down the inside surface. £3
All the ventilation air from the decontaminatioa room axhausts through the 3 g%,
decontamination hood, providing & minimum face velocity of 100 fpm when the hood %

i3 open. It is interesting to note the design bases in the 2228 Analytical =h e
Laboratory, which was developed just prior to the final Redux building design. 3

For ventilation, the 222-3 building was divided into five sones, with the follow-
fng design basess

Zont 1 - Service area and ¢old laba: 8 AC, positive static pressure,
exhaust to atmoaphers, minimum hood face velocity 70 fpm -5
with 50% use factor. it

Zona 2 - Air condiftioned rooms: 15-30 AC, $0% recirculation permissible, i

| o | static prossure greater than Zone 3, exhsust to stack, 75°F,

!3_-‘_—'_ 35€ relative humidity. :

(18 = Zonn 3 - Analytical labs: 10 AC, negative static preassurs, minimum hood

face velocity 150 fm at SO% uase factor, room exhausting through %
hoeds and hood filters to stack, curie lab doorways 30 fim. 2
Zorm L - Flant Assistance labs: 10 AC, static pressure lesa than Zone 3,
s
—>

hoods sams, multicurie cells 150 Zpm at 100% use factor, doorways '?‘

B0 fpm. w o
Zora 5 = Duct gallery and blower room: air supply through louvers snd open- E:

irga froa Zone 1 to the duct gailery, no special ventilawun for g

the blower room. «

After all provisions for hexons, radiosctive contamination, and other process
chemicals had teen designed into the 202-3 building ventilation system, cone = K
sideration wa3l given to personnal comfort. The design bases ware: w1
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8 air changes per hour (AC) where personnsl are noraally present.

5 AC where paraonnel ars intermittently prasent.

1 AC where parsonnel are not normally present, and equipment heat
ewisaion is small.

Additional air changes to remove excess heati and in series flow
from room to room, to provide the minimum air chianges in the
Tarainal room.,

Temparature control depanding on whether persomnsl ars normally or
intermittently prusent, and whether axtra clothing, is required
for contamination protection.

Humidity =ontrol, to & prescribed minimum in winter, but dependent
on cutside conditions above a summer maximum,

An interesting comparison is made with the new 3760 Library building, which is
& permanent-type structure, designed about the ssme time as Redax, but in which
the ventilation is strictly for comfors. Cognizance was taken of the fact that
the Library staff is predominantly women, who, ventilation engineers rocognise,
are not only more sensitive to temperaturs and air flow, but are more vocifarous

about their discomfort. The 3760 Library was designed for 12 air changes per
hour in each room.

For at leust two locations in the 202-8 building, the condition chosen as critical
for design purposes actuslly turned out to be less eritical than some other condi-
From 221 building experience it was presumed that contamination at the sam
ports came partly from other equipment in the canyon, so that in Hadox the
sampling points were locsted in the north and scuth sample galleries, separate from
the canyorni. On the basis that the gallsries would be only intermittently occupied,
the ventilation was designed to 5 AC. Actually, contamination from sampling is a
ssparate problem, for which the design should have been 30 AC. As a result, res-
Pirators ur masks have been required in the sample galleries almoat from the start
of operations. Now, exhnust hoods are being installed over the sample cubicles
in the hops that masks can be eliminated.

A greater problem occurrad in the canycn. Radicactive contamination has been

1ifted, circulated, and deposited throughout the canyon to the extent that radiatios ™

lavels now almost prohibit personnel entTy. Time limits as short as 3 minutes have
had to be Apecified, and a repair job on the canyon crane electrical squipment,

that without contamination could have besn completed in & few days, actually took
& ponth of arownd-the-clock work,

It was mentioned that the cell vent:iiaticn was designed to 8 AC with the covers in

place, and the sxhaust vernts at tne tottom of tne cells were sized accordingly.
When the call covers sre removed thers s st+11 enly 8 AC. I% was p3sumed by the
architect-angineer, and riever corrected by the prime contractor, that the process
vessels would have had time to losa their thermal heat before any cell covers were
removed. Actuaily, not only must the cells usually be opened ismediately after
process shutdown, to maintain production schedules, but even greater amounts of
heat are stored in %he concrete walls of the ceils, to be released vwhile mainten-
wnce 13 in progresa. Contanination in the celils 1s borne aloft on the thermal
convestion currents and spread throughout the canyon. Decontamination efforts are
practically useless because they cannot be thorough remotely, and the ¢cells becoms
re~contaminated each time the process is re-started.
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At the present time, water 8prays are being installed at the top of the cells and
all electrical equipment in the cells is being water proofed so that the loosze
contamination can be washed dowm and the process equipment and walls cooled
additionally before the cell is oponed. However, when maintenance begins, addi-
tional contamination is’released, and atili more comes off the walls and aquip~-
ment as they dry. Two large portable aexhaust-filter units are now baing nlammed,
to st nlomgsids cpen culls, coliect sil escaping air, and pass it through glass
Wool filters to remove the contamination. Bach unit can be set in place by the
canyon crane, and causes minimum interference to cell malntenance.

Other minor inadequacies in the Redox ventilation design cause some persommel
discomfort. For example, the lunchroom becomes very hot and stuffy when some
Seventy pecple crowd in at noon. It has only 8 AC. *The air conmprassor room is
supplied with 11 AC, but even with a gravity ventilator the equipment ksepa the
room tco hot for continued occupancy. The electrical office, supplied with 10
AC by Blowar Room No, 2, 1s supposed to exhaust through the gravity ventilator
in the alectric shop adjacent, also supplied with 10 AC. The vantilator seems
inadequate for the combined load; & mechanical exhauster would pPrebably correct
the condition without vnbalancing the ventilation aystem.

Mention is made of the silo sample elevator in which provision was made for L3
AC, without any supply other than open shaft doors. It is exhausted by the s8ilo
sample aixd feead tank areas bhlower through the noszle stack on the roof. The
large potential axhaust capacity prevents the spread of contamination from one
part of the building to ancther, and especially from the silo sample gallary
¥hich bud to be®supplied at a rate of 36.6 aC. i

Possibis Reductiona

There aru no significant reductions in ventilation of the 202-8 Redox building
that would be possible if radiation protaction wers less stringent. It is
possible to sstimate what oconomias might have been effected in the initial
construction if there had been no Tadiocactive contamination problem. There are

the two previcusly mentioned revisions to be made in Redox because the ventilation
i3 not acdequate.

In Tabla I are surmarized the cost of the Redox facility up to the nominal 100%

. completion date, with subsequent revisiors that will accrue against the original

C-187 pruject. Cost of the heating and vetilating system is further sub=divided,
and includes equipment provisions (but not structural, such as blow-cut doors)
which are ralated to the expiosion hazard,

To deternine the cost of ventilatine rooms whers radioactive sentamination ls e pec ek
{rogardicas or whether the ventilation is for the hexone hazard or for contamination),
it is neceasarr to deduct the cosat of heating and ventilating the non-process portions
of the 202-8 building and all for the 276-3 building. The latter is unofficially
estimatel as $5,500. This leavas appraximately $586,000 for the heating and ventilate
ing equipment, ducts, and ventilators inatalled in 202-8. 3upply air to the 202-3
building totals 124,280 CFM, of which 13,300 CFM comea from Blower Room No. 1 and
11,500 C¥M fron Blowsr Room No. 4 to process areas. The cost of non-process air
supply i3 therefore estimated as:

.|
e BT
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TABLE 1
COST OF REDOX PROJECT, HEATING AND VENTILATING

Redox Projsct

Phase I ~ (thru 12-28-52) 840,011, 729,
inass Il ~ process changes est. 2131,0C0.
Phase III - waste ditch, roads, walks, etc., aat. 10,579.
Sample Ga'llery Hoods est, 3L, 000.
(esl Ventilation Unitas (2-80,00C CFM) unoff. ast. 80, 000.

- ’ ’30,337, 308.
Ysating and Vent!.lating

Equipment 4 Installation $ L3g,190.
Bucts and Ventilators 147,080,

Electrical Grounding B, 802 3 585,770 :
I'ire Protection (202-8) x

, -

3,696,

tasta Gas Disposal (291-3) 1,303,216,
flample Gallery Hooda est. 3k, 000
{ell Ventilatiocn Units uneff. est, 80, 000

Process Vessel Vent & Filter System unoff. eet. 1,530, 000. 32,055 ,58%
lpert Gas Supply System

9 »
gueass 500, 000,
IR Cage unoff. est. 25,000.
Ilacontamination Hoed 10, 320.

Sard Filter Humidity Analyzer 1,625,
‘933-

dnalyvizal Labcratory (222-8)

Taru November 1552 $ 4,812,12).
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(224,280 - 43,309 -~ 11,50C)(8586,000) « $327,500 ¥
¢ 1k, 267) =§;
Subtracting this from the 32,056,000. for heating and ventilating in Table 1 i
leaves &.,728,50C, for ventilaling rooms where contamination is expected. This §%
is about L.3% of tne cost of the Redox project. o ga
o To determine possible reductions in heating and ventilating designs if radiation é%
protection could have heen lass siringent, it is first important to note that R
no major changes in radicactive waste gas disposal policy have occurred since Lo
Redox was designed that wouid alter the design bases. For example, it is atill . 13
required thal radicactive particies be removed from gages discharged to the i
atmosphere, as efficiently a= economically possible. It is stil]l policy not to iE
rely on the statistical chance that damaging amounts of radicactive particles i
will not be inhaled, but rather to recognize that single particles have been o

found to amit sufficient lonizing radiation to initiate prozressive Lissue

£hanges in the lung., Hence the current poiicy is still to eccriomically minimize %ﬁ
the number of particles discharged which ale in the size range (0.1-20 microns) .
that may(fnter and be retained in the lungs. ;?Jl
This policy also includes minimizing thes amcunt of radiocactive mist or vapor it
discharged, which may be inhaled directly or condensed on particles, and which

are readily absorbed through the lung tissue, In Redox, this policy governed

the installati®n of ailver reactors to remove radioiodine and caustic scrubbérs 3
to remove radioruthenium oxide vapors,

{
Also unchanééd 1s the policy on.discharge of radioactive gases, such as the xenon é%[
and krypton fission products. Dilution to harmless concentrations in the atmosphers  <i§
is permitted, rather than requiring removal by physical or chemical methode, The 45
design basis for dilution is still that the gas be dischargsad to atmosphere at an M
elevation at least 2% times the height of the tallast building within 5 stack &y
lengths of the discharge stack. By Placing the Redox stack to one side of the 7
silo (117 ft. high above grade and 650 f<, away) with respect to the prevailing _;_%
wind direction (NW), it was permitted to build a 200 ft. high stack. as a com- '
promise with the height of the canyon (50 ft. above grade and 300 ft. away).

Since the policy does not require absolute removal of radiocactive contamiﬁanta, R
.1t does require continuai moniitoring of <he dischar

ga Stireams, the atmosphare, -y

and the environs Yo keep the average burden of radicactive material at levels 5

~ harmless tc plants, animals, and auma=s. | - Commiime. a2 L s S 'ég
o o o : o . cem s eeee el Sl e o T o Q::j -_?§
If there had twaa a0 radicacs-—-e ¢ontamination problem fn Redox, much of the : o

" Pregent heating and ventilating sysiem would still be necessary to remove - @ ifﬁ
- ascaring hexone and toxins cthasisala  and to prawide Ferssanal somfert, Tabia

© .2 1ists the majer additional rrovisions that are considered necessary to = - : e E

: prcvide_rudiat*o
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. - TABLE 2 .
- HEATING AND YENTILATING PROVISIONS
CHARGEABLE TC RADIATION PROT=CTION _
°
Waste Gas Dispesal Facility (291-8) - - e
[ ]
Sand filter $ 570,293.
« Fan house _ 20.857.
Jet house . Ll hT.
Stack . 88,u52.
Electric blowers (2) : 52,005,
Steam blower® 29,942,
Process exhaust jets (6) . . _ 30,982,
Sampling and pressure instruments instailatton . - 51,8LL.
Process piping and duct weork to 202-S ) 329,29L.
Qutdoor pipe lines 60,216,
Instruments {incl. hehlth instr.) * 18,677.
gump tank (5' difmeter x 71) 9,177.
$1,303,210,
Less 1 electric blower inst. for hexone : 26,002. )
b ™ $1,277,21L.»
L J
Proceag Vessel Filter Systenm
J=Cell structure (32 ft. & $23,000/ft.) ° unoff, est, § 735,000.
J=-Cell equipment (J-1,2,3,L) _ 2h2,321.
Dissolver off-gas, silver reactors (A,B,C-3)}, filters (A,B,C-ii) 251,307.
Ruthenium scrubber (H-5) - 143,380,
Ruthenium scrubter condenser (H-8) T1,7L9.
of1Ping, between cells o unoff. est. _ 37,000.
31,060, 757. %
o
IR Cage .
Enclosure uneff, est, 25,000.%
Filter uroff, ea=t, S, 000.»
Decontamination dood —_ -
" Hoed : - - 10,320.»
e, Filter urioff, esz, 5.000,%
Other Provisicns = =
L ]
Automatic Suction Dampers {u @ approx. $.53) . unoff, est. 600.#
Sand filter humidity analyzer ' 1,625.%
Sample Gallery Hoods » est. 3k4,000,.%
Cell Ventilation Units * unoff. est, 80,000.»

* Total — . - = $2,51%9,556.
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The 291-8 waste gas disposal facility is all for radiation protection. It is ﬁf

agsumed that one of the glectric-driven exhaust fans, with alternate connections Ty

to the emerpgency electrical system, can be charged to hexone removal. The second e
electric fan and the standby steam-driven fan. with capacity equal to the twd .g 13
electric fans, are required to overcome pressure loas in the sand filter and air § i

passages, as well as to provide alternate service for emergencies and maintenance. A
o =
The proccost voosel vent system, which is exhansted hy steam jats directly inte the B -

stack's stainless steel liner, must te charged almost entirely to radiation pro- oS
tection, excert for disposal of the nitric oxide fumes from the three nitric acid ~§
slug dissolvers. However, little of the cost can be credited to this requirement, 3
since it was only slighily more economical to throw away the fumes via the stack %
already provided for radiation protection than to provide a relatively inexpensive ¥

facility for recovering the fumes as reusable nit¥ic acid,

The sand filter humidity analyzer was provided to detect buildup of moisture which
would increase the pressure loss, Tris factor is another against the prevention

of hexone explosion by maintaining greater than 60% relative humidity.

Thea' remainder of the items in Table 2 are directly chargeable to ventilation pro-
visions for radiation protection. An item not included is that the building might
have been smaller, and hence the veniilation system less extensive, if there had
been no radiation problem, because the shielding could have been eliminated and
the process equipment arranged more sompactly. The cost of the J-cell structure
was estimated from the possibility that without J-cell, one of the dissolver cells
(A,B,C) could have been located on the south side of tle canyon, shortening the
building by 32 feet. The cost per foot was derived by dividing the estimated cdst
of the 202-3 building, gpproximately $11,000,000., by the length of the building,

L67.5 feet, giving approximately $23,000. per foot.
o

The teial coat in Table 2 i3 about 7.2% of the cost of the Hedax projeét.
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