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I. SUMMARY 

Evaluation of the Portsmouth Gaseous Diffusion Plant atmospheric vent 
streams has been conducted to provide assurance that all plant gase­
ous effluent streams that have the potential of discharging uranium 
into the environment are properly measured for accountability pur­
poses. The Vent Committee was assigned the following tasks: (1) 
identifying all significant gaseous effluent streams in the gaseous 
diffusion cascade and its support facilities, (2) evaluating the 
emissions from each and (3) assessing the need to install account­
ability measurement systems for each location determined to have the 
potential for unmeasured or inaccurately measured uranium 1 oss th;;. t 
could have an adverse impact on the Portsmouth Cascade I nveritory 
Difference. 

·- ------- -· ·-- --- · ··-----n1e -three---proc-ess·-bai·-"1-dings··· ·and-·-twe-lve--sup-p-o·r·t--·bui+d-i-ng-s---we-re---·-i-den· · ---------­
ti f i ed to contain atmospheric vents that have the potential of dis-
charging uranium into the environment. Based on the committee's 
review of the various operations, seven vent stacks are recommended 
for installation of permanent continuous accountabi 1 i ty samplers; 
three vent stacks are recommended to have effluents returned to the 
Cascade (shut down to atmosphere) or further evaluated with portable 
continuous sampling units to determine the need for permanent 
measurement; and seven venting operations (including 11 vent stacks) 
are recommended to be measured with portable continuous sampling 
units to determine the need for installation of permanent account-
ability measurement systems. 

The vents that have been determined to require action are listed on 
the following table in a general order of decreasing importance for 
each category. 

A. Recommendation to Install Permanent Accountability Samplers 

No. of Type of 
Faciliti'._ Vents Dischar.9.e 

1. High Assay Sampling Area (HASA) 

A. Cold Trap and Evacuation System 1 Vacuum Pumps 
B. Sampling Cubicle Exhaust 1 Exhaust Fan 
c. Oven Exhaust 1 Exhaust Fan 

2. X-330 Cold Recovery/Wet Air 1 Air Jets 
Evacuation System 

3. X-333 Wet Air Evacuation System 1 Air Jet 

4. X-333 Cold Recovery System 1 Air Jet 

5. X-700 Furnace Stand 1 Air Jet 
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B. Recommendation to Return Vent Effluent to Cascade (Shut Down to 
Atmosphere) or Further Evaluate with Portable Continuous Samplei' 

No. of Type of 
Faci 1 i tx_ Vents Discharge 

1. X-342 Feed Vaporization Building 1 Air Jet 

2. X-343 Feed Vaporization and 1 Air Jet 
Sampling Building 

3. X-344 UF6 Sampling and Transfer l Va CUl.!11: P l!1f!:).::: 

Facility 

------· ------- · -· · -· ---c-~ --·Reccfmme nctatfcrn-·fcrr--Futth~1"-Eva-i-cra·t1-on--wtth--Pur-tai>le--eontfrrucru·s- - - ------·-··--­
Samplers to Determine the Need for Permanent Measurement 

Faci 1 i ty 

1. X-705 Decontamination Building 

a. Small Parts Decontamination 
Leaching Handtables 

b. "F" Area Calciner - Solution 
Recovery 

c. Small Parts Decontamination 
Spray Tank Leaching Operations 

d. X-705A Incinerator 

e. Small Parts Dismantling Room 

f. Large Parts Decontamination -
South Annex 

g. Small Parts Decontamination 
Technetium Scrubber Columns 
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No. of 
Vents 

3 

1 

1 

2 

2 

1 

1 

Type of 
Discharge 

Exhaust Fans 

Exhaust Blower 

Exhaust Fan 

Vacuum Exhaust 
and Supply Fans 

Exhaust Fans 

Exhaust Fan 

Air Jet 



II. INTRODUCTION 

Uranium losses in the atmospheric vent gases of isotopic enrichment 
facilities impact the areas of uranium accountability, health and 
safety, environment, security and public relations. The effluent 
gases from certain process and support facilities, which normally 
contain residual amounts of uranium in both the gaseous and particu­
late forms, are vented to atmosphere from a multitude of vent stacl<s 
distributed among various buildings on plantsite. The amounts of 
uranium present in these effluent gases are strictly controlled by 
operational and administrative controls, as well as various types o·:" 
abatement and monitoring systems. However, in addition to the f!(•1·11;(;: 
operating losses, there arise occasional operational situations i11 

which the vent control limits are exceeded for periods of tiwe~ 
necessitating the careful quantitative measurement of the amounts ot 

--------- --ur-ani-um--a-nd--tl-23-S-+o-st---to--·the--environment; --Unmeasured- or--imp-ro-p~ly-- ··- ·· -- -·- --· - ·· 
measured uranium vent losses, especially from the high assay portion 
of the plant, can introduce uncertainties in the uranium materia1 
balance and must be accurately quantified for proper uranium inven-
tory and safeguard procedures. The task of identification and 
evaluation of the various gaseous effluent streams and recommenda~ 
tions for installation of quantitative measurement systems on those 
determined to have the greatest potential for unmeasured uranium/ 
U-235 loss was assigned to the Vent Committee to assist in the 
resolution of the Portsmouth Gaseous Diffusion Plant Inventory 
Difference Investigation. 
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II I. DISCUSSION 

The development of a continuous sampling system for monitoring air­
borne radioactive discharges to ensure compliance with environmental 
regulations and to quantify the amount of uranium for accountability 
purposes has been underway for the past two years. This sampling 
system has been designed and operated on the Purge Cascade vent 
stream to evaluate its performance and reliability to accurately and 
sensitively monitor uranium and technetium discharges to the atmos­
phere. The sampler flow passes a measured portion of the vent gas 
through three alumina-filled traps in series, which collect the 
uranium on the trapping medium for a period of approd11iatt: .. !y .•1·\;: 
week. The alumina is then removed and analyzed to deter1niih:: tiic 
amount of uranium collected over the sampling period. In addition t0 
the sampler flow, the total vent flow is measured by a flow-sensor 

-- ··-- - . ., _____ -·-··· · -----i»robe---trrstalled-tn-the--vent-trea-der--c'l-ose- ·to·· -the--s-a-mpHng·--po-i·r.-t-;;·- -+he-··--··· -- --- · ··-· -----
combined data from the analysis of the uranium collected on the 
trapping media, total sampler flow and total vent flow for the 
sampling period are used to quantify the amount vented. This con~ 
tinuous sampling system is the type proposed to be installed at the 
various vent locations for which there is an identified requirement. 

The major emphasis of this report has been pl aced on uranium account· 
ability due to the inventory difference investigation. The present 
continuous samplers have demonstrated the abi 1 i ty to adequa te'ly quan-
tify routine, low-level uranium emissions from the Top and s·ide Purgt! 
Cascades over the past year. However, the committee feels the 
following areas of uncertainty in the sampler performance presently 
exist: 

1. The ability of the present samplers to accurately detect and 
quantify technetium emissions is questionable. r,ont'innous 
sampler technetium results are several orders of magnitude 
1 ower than the accepted data from 1 abora tory gas bu1 b 
sampling at the Purge Cascade vent streams. 

2. The ability of the present samplers to remain in service 
during a venting incident has not been demonstrated. High 
concentrations of UF6 may plug the sampling system and/or 
alter the designed sample flow characteristics, causing 
erroneous results. The possibility of a total failure 
during a venting incident may also exist. Investigations 
are presently underway to better define this uncertainty. 

3. The adaptabi 1 i ty of the present sampler to a 11 vent stream 
measurement applications may not be realistic. Effluent 
vent streams are discharged to atmosphere by either air' 
jets, vacuum pumps or ventilation exhaust fans. The present 
sampling system has been designed to operate on the 
discharge of air jets, and may require design changes or 
further development to adapt to the vacuum pump and exhaust 
fan applications. 
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4. The timely reporting requirements of major l"eleases (greater 
than one pound of any radioactive substance) from vents 
other than the Purge Cascades to the EPA and the DOE may be 
jeopardized. Unacceptable delays may result due to the 
sample collection and analytical times requfred for this 
type of sampler. 

In addition to atmospheric vent streams recommended for installation 
of permanent samplers, various support facilities' vent stacks will 
involve continuous sampling at designated locations over pel"iods of 
several months each to evaluate the need for insta"i"lation of 
permanent samplers. The Chemical and Materials Tecirno·1ogy Deµc.r·i:!:)L:li( 
has initiated a project to build two portable continuous samµ·ie1· 
units to be used in this effort and will issue detailed sarnp"l ing 
specifications for each location determined to need permanent 

--- ··- -- ----· ··· -----a:e:-countal5i1Tt-Y-mea:satemen-r.··- ------------ ·· ·· ·· · - ·------- --- -- - ----------- -- ---------------- ····- ------------------

Fifteen bui 1 dings at the Portsmouth site were identified to contaih 
atmospheric vents that have the potential of discharging uranium to 
the environment. A systematic review of each building's vent 
stack(s) and the operation(s) associated with each one was performed 
to evaluate the potential for unmeasured or inaccurately measured 
uranium loss. 

The following factors were reviewed for each vent stack to dete1~mine 
the potential for uranium 1 oss and if accountability measurement or 
further evaluation with portable samplers would be necessary: 

1. The quantity, assay and state (gas, solid or liquid) of the 
uranium material(s) handled by the associated operation(s). 

2. The present monitoring techniques, abatement systems, and 
operational and administrative controls, where applicable. 

3. The types of equipment used to discharge the vent stY'eam to 
atmosphere. 

A brief description of each system, together with recommendations for 
vent monitoring requirements, follow: 
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1. X-326 PROCESS BUILDING 

A. Atmospheric Exhauster Station 

The X-326 Building Atmospheric Exhauster Station contains 
four air jets, eighteen banks of 5-inch diameter chemical 
traps (3 traps per bank), and eight vacuum pumps. The four 
air jets (A, B, C and D jets) discharge into a common vent 
pipe header, which consists of four 4-inch pipes that extend 
from the operating floor through the roof at the south e11d of 
the process building. The eight wet~afr vac:.lum pLm~s ::.-'.; 
piped in parallel and discharge to atmosphere tr1rou911 ;-;_ 
separate vent stack. 

------ -------· ·····--· -- -·· ·------ --··- ···a·~-- ---c~n-1--s-e-rvt-ce1w-~t-A"tr--rv-acua·tt·o-rr·-system ------·-------·----- -·--- ----------------

During the course of the investigation, the practice of 
evacuating wet air to atmosphere after cell maintenance 
in the X-326 Process Building was discontinued. Wet air 
and cell purge gases had previously been vented to atmos­
phere through six parallel banks of chemical traps either 
by the eight wet air vacuum pumps or by "D" jet. When 
any cascade equipment or a cell is opened to atmosphere 
for repair or replacement of equipment, wet air enters 
the cell. Prior to admitting UF6 into the cell, wet air 
was evacuated to atmosphere to prevent UO F deposits and 
impairment of barrier permeability. Howe2Ve2r. high assay 
UF6 may also be present in the purge gases and/or 
bu1 l ding evacuation header system. The po ten ti a 1 for 
loss of uranium from the X-326 evacuation system was 
determined to be very high, and as a result, procedures 
were implemented to return all X-326 cell purge gases to 
the Cascade at designated, monitored locations. 

The wet-air pumps and associated vent stack have not been 
used for some time. This vent stack is not presently 
monitored, but remains in standby status. These pumps 
were previously used to evacuate cells to a very low 
pressure after maintenance activities. 

11 0 11 jet is currently inactive. This jet has been used 
for technetium hot air treatment purge gas evacuations to 
atmosphere, wet air evacuations to atmosphere, and emer­
gency purging operations at Side or Top Purges. To 
prevent venting of gases containing high concentrations 
of uranium, technetium hot air treatment and wet air 
evacuation gases were sampled in the equalized building 
evacuation header before the b 1 ock va 1 ve ( ETI-1) at the 
chemical trap inlet prior to evacuation to atmosphere. 
Technetium hot air treatments were evacuated through one 
bank of MgF 2 traps before being discharged to atmosphere 
via this jet. Presently, technetium from hot air treat­
ments is cold trapped and the residual gases are returned 
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to the Cascade. Although procedural changes have been 
made and now all cell evacuations are current·ly being 
taken back to the Cascade, use of "D" jet for emergency 
purging may be necessary periodically. A continuous 
accountability sampler was ins ta 11 ed on the "D" jet dis­
charge piping. This sampler starts automatically when 
the air supply is valved onto "D" jet. 

Recommendations: 

1. The wet-air pump vent stack should be measured for ac-· 
countability if this system is made 01.it:raUor!c(\ ~n c1~·:· 
future. 

2. The accountability sampler, presently installed~ should 
··-----------· ·-·-- · ---- - ---· · ----·· -· ----· .. r-emarn-··on~ne-a1sch-a-r·g-e-··-o-r___.'n"--··jer-to·-provid·e··-a-dequa-te----- ·--- -------

i nforma ti on in the event this system is used. The 
possibility of using this jet for a purge assist reqllfres 
the installation of a flow-sensor probe; this addition is 
presently planned. 

b. Space Recorder Return Line 

The "A" jet is currently inactive; however, plans a1~e to 
activate this jet to exhaust the combined sample gas 
return flows from the Top and Side Purge Cascade space 
recorders. The space recorders, which are located in ACR 
No. 6, are ionizati-on chambers used to monitor qualita­
tive changes in UF6 concentration in the vent streams. 
The four space recorders obtain the respective gas sample 
flows from the inlets and outlets of the Top and Si de 
Purge Cascade chemical traps vent streams and return the 
combined sample flows through a common pipe to be ex·­
hausted by this jet. If a significant amount of material 
is observed in the vent stream, the space recorders sound 
an alarm. 

There are two small alumina traps in series installed on 
this vent stream line. If the space recorders indicate a 
significant release, these traps will be changed out. 
Although this is a continuous mode of operation, the 
potential for loss through this jet is considered low due 
to the small flow rates, monitoring capabilities and 
trapping system. 

Recommendation: 

No accountabili~ sampler is recommended for the "A" jet dis­
charge. 
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c. Auxiliary Air Je~ 

"B" jet is an auxiliary air jet, which is piped ·in 
parallel with the 11 C11 and 11 D11 jets. Th·is is an in&c·dve 
jet in standby with no future plans for use. 

1. If actions are taken to use 11 8 11 jetp then an account­
ability sampler would be required. 

2. Administrative controls to prevent the use of ti;·is 
air jet should be in place. 

d. Top and Side Purge Cascades 

----··· ·-----···· ·---- ••· ------- ----- 11 CJ1 -je-t ·i s·-an-·active--·ai r· -j·et·-w-lr+ctt-i-s---r.rper"·o.-·c.::ci· c-on· ··--------------·-··- ··· 
tinuously to discharge lights and other non~Uf6 gasts to 
the atmosphere from the combined Top and Side Purge CcJ.s·-
cades. Before being ejected to atmosphere •. purge gases 
are passed through banks of five-inch alumina traps 
operated in parallel. There are several monito1··ing 
systems used for the Purge Cascades vent streams. Ga.s 
bulb samples are withdrawn from the inlets and outiets of 
the alumina traps of both the Top and Side Pm·ge Cascades: 
every four hours, or more frequently as required by thE: 
Operating Methods or when equipment is out of service .. 
Space recorders are used for continuous monitoring of 
both Top and Side Purge inlets and outlets to the aluniina 
traps to detect qualitative changes in UF6 concentration. 
Also, continuous uranium analyzers qualitatively monitor 
the Top and Side Purge inlets' uranium concentrations to 
the alumina traps at ten-minute intervals. Finally, two 
redundant continuous uranium samplers are installed aftt:r 
the 11 C11 jet discharge. These "after-the-jet" samp'lers 
are the prototype uranium accountabi 1 i ty and environ­
mental samplers, which are being developed and are being 
considered for use to measure other pl ant vent streams. 
In addition to vent concentration monitoring. Purge 
Cascade chemical trap radiation surveys are performed 
every two weeks to detect any unusual uranium buildup. 
and the trap material is presently changed routinely 
after thirty days of onstream service time regardless of 
the trap radiation levels. Frequent trap changes in the 
Purge Cascades are based on the loss in uranium trapping 
efficiency of the alumina over time which results from 
the reaction with non-UF6 reactive fluoride gases present 
in these vent streams. 

During the past year, there have been changes in the 
purge vent operating philosophy, which have reduce:d the 
chances of high UF6 vent concentrations at the "C" jet 
discharge: 
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o If sample results or monitoring equipment before the 
jets (preferably at the chemical trap illlets) indi·· 
cates high ppm uranium (greater than 75 ppm UFc 
Vol.}, the purge vents are valved off until thg 
problem is resolved and the vent concentr·ation i::; 
returned to an acce·ptable level. 

o The philosophy that the Purge Cascades are to be used 
to reduce the UF6 concentrations in the vent gases to 
acceptable levels, and the alumina traps ar·e t<J be 
used to remove trace amounts of uranium and smooth 
out small fluctuations in the VE;Ht UF

6 
cc<;•:!_,:r:·~x:::.·i:·:::1;::.: 

has been implemented. 

Recommendations: 
-·-- ·~·------··-----·-------·--------- ------·---·- --·---·--- -··-··------" ···--·-· ···--------- ... -- ---- -

1. The potential for the loss of significant amount~ of high 
assay material from the Purge Cascades warTants the 
redundant accountability monitoring systems p1 .. ese11tly 
installed on the discharge of "C" jet. 

2. Continue routine laboratory gas bulb sampling of Top Mid 
Side Purge Cascade vent streams every four hours arouno. 
the clock. 

While the likelihood of venting high UF6 concent1··at'ions 
is much lower now with the improvements that have been 
made, development of onstream analyzers is not yet to the 
point that Operations feels confident in reducing the 
frequency of laboratory gas bulb samples, which are used 
to provide a backup check of these systems, as well as 
provide timely vent data for reporting requirements to 
the DOE and the EPA in the event of a release. In adcti-· 
tion, technetium emissions is a problem from an environ­
mental standpoint. While the continuous sampler provides 
a good means of quantifying routine uranium emissions, 
there are unresolved differences between the technetium 
results observed between this type of sampler and the 
laboratory grab sample data. Until this discrepancy is 
resolved, and the continuous samplers are able to detect 
and accurately quantify technetium emissions, we are 
obligated to report using the established method 
(laboratory grab samples). 

B. Seal Exhaust Stations 

The X-326 Seal Exhaust System consists of three statiu11::; 
equipped with vacuum pumps that discharge the gas evacuated 
from the seals to atmosphere. Area 4 Station serves Units 
X-27-1, 2, 3, X-25-1 and the Extended Range Product l·l"itil­
drawal (ERP) Station utilizing 32 vacuum pumps. Area S 
Station serves Units X-25-2, 3 and 4, and Area 6 Station 
serves Units X-25-5, 6 and 7. Areas 5 and 6 utilize 24 
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vacuum pumps each. At the discharge of each pump is an oil 
separator, which removes the oil that has leaked through the 
oil seal of the vacuum pump and entered the gas stream. 
Three 5-inch diameter alumina traps piped in parallel are 
provided at the suction of each pump to absorb UF6 that may 
have entered the system as a result of a seal failure. The 
discharge of each pump is connected to the station vent pipe 
that discharges to atmosphere through an oil trap on the roof 
of the process building. 

Each station is monitored by continuously drawing a portion 
of the seal exhaust gas through a salicylic acid sa111p·ie ·t:uiJe: 
located on the inlet supply line to the chemical traps. ·Tile 
salicylic acid is monitored once each shift for color change. 

---------·-·---·- _ . ··---- .. _______ Ra.9J.~1:io_n survey$ __ 9-L-1b~_~.l_umi M__'l:J:~ll_ and __ oi_l_~r~.P~---QJ.1. _ _1:b_~_ 
roof vent stacks are taken monthly. 

The Area 4 Seal Exhaust Station also services the ER~ Station 
seal exhaust. Daily gas bulb samples are presently taken 
from the ERP Station seal exhaust header to call attention tu 
any seal problems, which would result in increased urunfum 
concentrations in the seal exhaust header. Salicylic add 
samples may soon replace gas bulb sampling at this locat'ion. 

If salicylic acid or gas bulb samples show greater than 10 
ppm UF6 , action is initiated to locate the source of the 
uranium, and corrective action is taken to stop the source of 
uranium. 

Experience has shown that the radiation levels, monitored 
monthly on the oil traps on the vent stacks, have not in­
creased significantly over the past year. If material was 
being vented to atmosphere through the seal exhaust headers. 
the oil trap radiation readings would provide adequate 
warning. In the event that a large quantity of uranium d·id 
manage to break through the alumina traps, it would react 
with the pump oil causing obvious operational problems. 
Careful measurement of uranium and U-235 in the pump oil and 
spent alumina removed from these stations is judged as an 
adequate accountability procedure. 

Recommendations: 

1. Accountability samplers are not recommended for the X-326 
Building seal exhaust vent stacks. 

2. Salicylic acid test results should be documented ~ach 

shift for each station in the appropriate area log book. 

C. Seal Exhaust Station Wet Air Pump Systems 

Each of the three Seal Exhaust Stations in the X-326 Building 
contains wet air pump systems consisting of three banks of 
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5-inch alumina traps and three wet air pumps each. wliich dis­
charge into their respective seal exhaust discharge header 
vent to the roof. These systems are currently inactive and 
all wet air is being evacuated back to the Cascade. These 
systems are identical to the Seal Exhaust Systems discussed 
in the Seal Exhaust System Section. There are no future 
plans to utilize these systems in the X-326 Building. 

Recommendations: 

1. Because these systems are presently inactive. no acc<n:i1't;" 
ability sampler is recommended for these sy~·i»en1~.. :-'.u;.1-

ever, if it is decided to activate the wet air pum~ 
systems, then the need for accountability samp'lers should 
be reevaluated. 

·-·-·--·- ·---··· ·- ------·. - . - -··-----' --·-- . ·-··· ····-·····-·· ···------------ ·-----··-··-- ---·-· -· .....••.•.... ---·- - ·----·--· 

2. Administrative controls to prevent the use·-·o·f -tl1ese- ·----·-----·-· 
systems should be in place. 

D. Product Withdrawal Vent Stack 

The Product Withdrawal vent to atmosphere is current1y fo·· 
active. This was an unmonitored vent, which was used once a 
day. Its purpose was to evacuate wet air from the supply and 
return pigtails prior to initiating a withdrawal of materiai 
and also to leak test the withdrawal system. When a new 
cylinder was connected, the supply and return lines were 
evacuated through two 5-inch alumina traps in series via a 
vacuum pump to atmosphere. There should be minima·i amounts 
of UF6 in these gases. Monthly radiation surveys were con­
ductetl to assure timely trap changeouts prior to break­
through. 

If administrative controls were properly followed when the 
system was in operation, there was little chance of material 
loss from this vent. These administrative controls involved 
proper valving methods and conducting radiation surveys on 
the alumina traps. If administrative controls were not 
properly followed, significant high assay material losses 
could have been encountered. For this reason, the use of 
this system has been eliminated on a trial basis. Currently, 
when a new cylinder is connected, the supply and return lines 
are evacuated via the product withdrawal return line back to 
the Cascade. If no significant problems are encountered 
during this trial period, the system will be permanently 
removed by cutting the supp 1 y 1 i ne to the pump, capping this 
line, and removing the pump and trap system. 

Recommendation: 

Currently, no accountability sampler is recomm~nded. If tests 
are successful, plans should be completed to dismantle the 
system. However, if prob1 ems are encountered dur"ing tr1i:> 
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trial period, and this system is reactivated, installation of 
an accountability sampler shou"ld be reconsidered. 

E. Extended Range Product (ERP) Station Vent 

The ERP Station vent to atmosphere is currently inactive and 
unmonitored. Its purpose was to evacuate wet air from the 
station after the system had been exposed to atmospheric 
moisture during maintenance activities. A Kinney vacuum pump 
was used to withdraw the wet air through two 5-ittch ah!miiH: 
traps in series before discharging to a·l:iuospi1e1-e, 1•101i'Cili:i; 

radiation surveys were conducted on these traps to assur-c 
timely trap changeout prior to breakthrough. This system was 

... ______ y_~~c;l _g_p_Q\:lt_J;>J!.G_~-~--!IIQil°th _ 9L.~~--~-O_f!1Qt:_e~_s_g_r_~ __ f~J_g_c_t! _____________________ . ______ --------

If administrative controls were properly followed. there was 
little chance of material loss from this vent. These 
administrative controls involved obtaining a UF negative 
prior to maintenance activities which expose the 6 system to 
wet air, proper valving methods, and conducting radiation 
surveys on the alumina traps. If administrative controls 
were not properly followed, significant material 1osses could 
have been encountered. For this reason, the use of this 
system has been eliminated on a trial basis. If no signifi-
cant problems are encountered during this tri'al period~ the 
system wi 11 be permanently removed from the ERP Sta ti on by 
cutting the supply line to the pump, capping this line, and 
removing the pump and trap system. Currently, all wet air is 
being returned to the Cascade in the X-326 Process Building. 

Recommendation: 

Currently, no accountability sampler is recommended. If the 
trial period is successful, plans should be completed to 
dismantle the system. However, if problems are encountered 
during this trial period, and this system is reactivateds 
installation of an accountability sampler should be 
reconsidered. 

F. Product Purification Exhaust to Room 

This system is currently an inactive, unmonitored system. 
There is no known record of its use, and there are no future 
plans to utilize this system. There are two alumina traps in 
series that were intended to be used with a vacuum pump to 
pull the material through the traps and discharge it into the 
room. This system, if used today, might also present a 
health hazard, which decreases the likelihood that it would 
ever be used without modification. 

The vacuum pump has been removed from the system and a 
"Danger Do Not Operate" tag placed on the second alumina trap 
outlet valve. All the valves in the system are closed. 
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Recommendation: 

No accountability sampler is needed unless future plans ca11 
for activating this system. 

G. High Assay Sampling Area (HASA) 

There are three atmospheric interfaces associated with the 
HASA Area. Two of the interfaces, the sampling cubicle 
exhaust system and the oven exhaust system, discharge outs·id<.: 
the X-326 Building into the track al"ley. The- t:1irJ ·L:ta 
face, the cold trap and evacuation system, is associated wh:.i1 
the product cylinder heating, sampling and transfe1~ opera­
tions. 

The purpose of the sampling cubicle exhaust system is to pro­
vide protection to the employees in the sampling cubic.le 
during sampling opera ti ans. This exhaust system helps pro­
tect the employees in case of a pigtail rupture, valve leak~ 
sample bomb leak, or any other UF release inside the 
sampling cubicle area. This is cuAently an unmonitored 
system. The exhaust gases are passed through HEPA filters 
before being discharged to the track alley. There are 
presently no routine checks made on the condition of the HEPA 
filters. Although this exhaust system is activated 01-i"!y 
while cylinders are being sampled in the sampling cub·ic'ie 
area, the potential for unaccounted material loss through 
this exhaust system is unknown. 

The oven exhaust system provides protection to the employees 
in the HASA Area during cylinder connecting and disconnecting 
operations. This exhaust system helps protect the emp"loyees 
in case of a pigtail rupture, valve leak, fitting leak or any 
other UF 6 rel ease occurring in the oven. The exhaust gases 
pass through HEPA filters before being discharged to the 
track alley. There are presently no routine checks made on 
the condition of the HEPA filters. Although this system is 
activated only while cylinders are being connected and 
disconnected in the ovens, the potential for unaccounted 
material loss through this exhaust system is unknown. 

Recent HEPA filter integrity tests performed in August, 
1984, showed efficiency ratings of 99.98% for the sampling 
cubicle filters and 98.97% for the oven exhaust filters. An 
efficiency rating of 99.97% is considered passing. New HEPA 
filters are presently on order. 

The third atmospheric interface is the cold trap and evacua­
tion system, which consists of two five-inch cold trap cylin­
ders operated in series followed by two parallel chem·icct'I 
traps and two parallel vacuum pumps. This system is used to 
remove UF6 from purge gases generated during cylinder heating 
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and sampling operations as well as to cold trap l"iquid UF 
evacuated during cylinder liquid sampling. The vacuum pump~ 
discharge to atmosphere through a two-inch vent pipe into the 
track alley on the west side of the X~326 Process Building. 
This system was designed to handle high concentrations of 
high assay UFh in both the gaseous and liquid states. If the 
cold traps ar-e not operated properly, or if the purge gases 
or liquid UF6 are processed through the system too quickly to 
allow adequate residence time for trapping, UF can enter the 
chemical traps and ultimately be vented to a tmSsphere without 
measurement. This is an unmoni tared system and is used da i'ly 
during cylinder heating, sampling and tr<H1sfer ope1·e:·i:'L:,;1::., 
The po ten ti a 1 for unaccounted high assay mater-la 1 ·1 os;:: 
through this system is high. 

--- - ---rfh-ile··-rro··· ve·nrmo·ni-tilri·n-g-··t-s- ·dtme·--a-t- ·t-he--·H-A-S-A---t'a-;-;-i-1-i--t-:>'-.-·· ·· ·-· -- --···---
routine IHHP surveys of contamination levels, as well as 
routine air samples taken in the sampling cubicle, indicate 
unmeasured uranium losses may be occurring. 

Inventory differences, oven contamination. frequent vctcuum 
pump failures, and abnormally high chemical trap loadings 
have prompted a review of HASA operations. Sampling of high-· 
pressure VHE product cylinders after extended storage has 
contributed to the above-mentioned problems. Presently~ only 
recently withdrawn product cylinders whose pressures have not 
led to the severity of the problems encountered with the 
cylinders from storage are being sampled and shipped to 
customers. This has improved the uranium material balance; 
however, these problems will reappear when the sampling of 
cylinders from storage is resumed. A method needs to be 
developed to remedy this high pressure cylinder problem. The 
current HASA Facility is not designed for adequate handl"ing 
of high pressure cylinders. 

Specialized attention has been directed towards the HASA 
operation since February, 1984. A team consisting of 
representatives from Uranium Operations, Production 
Engineering, and Cascade Operations has reviewed the HASA 
system and has made recommendations to improve both the 
efficiency of the trapping system and the uranium materiai 
balance around the sampling facility. The following changes 
have been made as a result: 

o The piping associated with the two chemical traps has 
been modified to all ow operation of the traps in a 
"series-only" configuration. 

o The chemical trapping media has been changed from alumisa 
pellets to soft sodium fluoride pellets (500-600 F 
preparation temperature) for more efficient trapping. 

o The two vacuum pumps have been modified so the oi'l can be 
sampled or replenished while the pumps are in operation. 
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o An internal restriction that was identified at the inlet 
pipe to the east chemi ca 1 trap has been removed. 

o An operational technique to leave the cold trap outlet 
valve closed during sampling has been implemented to 
a 11 ow the evacuated UF .6 a 1 anger residence in the cold 
traps prior to evacuat1on through the chemical traps and 
vacuum pumps. This mode of operation should reduce 
chemical trap loading and vacuum pump maintenance. 

o The pressure in the isolated cold traps can nw De 
monitored in the sampling· cubicle o.s a t-=suh: ·:·r 
implementing the above-mentioned operational technique::. 

o Rascal radiation surveys are conducted perfod·ically on 
· · -- --·- ·------ ··- -·-·-ure-ch-em1cal--ir-a:p-s-·-uy Chemtca·1-i}pera·ti·ons:·· · ·J1y-w:Mi-t1-orr;.----·-------- --- -·-----

week 1 y MCA (multichannel analyzer) scans are being 
performed on the chemical traps by Nuclear Materials 
Engineering when the MCA is available for service. 

o Material accounting methods have been corrected so that 
the uranium in the vacuum pump oil and decontamination 
solutions is now credited to the HASA material balance 
instead of the Cascade account. 

Six of the last eight months in FY-1984 have shown gains in 
the HASA uranium material balance, which has reduced the HASA 
inventory difference by about one-half. An overall gain in 
the uranium inventory has also been achieved for the first 
two months of FY-1985. 

Recommendation: 

While the improvements recommended by the review team have.· 
reduced material losses, no method to quantify the material 
that is still vented was addressed. Since this facility 
deals strictly with costly high assay material, there are 
environmental and security concerns which make quantification 
of these losses a necessity. Therefore, it is recommended 
that accountability samplers be installed on each of these 
three atmospheric interfaces. The oven and cubicle exhaust 
ducts should be sampled after the HEPA filters whenever the 
exhaust fans are turned on. The vacuum system shou1 d be 
sampled after the discharge of the vacuum pumps, when the 
pumps are running. 

*** 
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2. X-330 PROCESS BUILDING 

A. Cold Recovery and Wet Air Evacuation 

The X-330 Cold Recovery and Wet Air Evacuation area has one 
4-inch atmospheric vent pipe that discharges from the roof of 
the process building. This facility contains two banks of 
alumina traps {six traps per bank) and two banks of sodium 
fluoride (NaF) traps (six traps per bank) used in conjunction 
with two air ejectors. both of which discharge into the same 
vent pipe. The alumina traps are used to relii~c~ Ur'a11lu1h 
emissions when wet air from cell and auxiliary equipment 
maintenance activities is evacuated to atmosphere. These ---- ---·-·--- ---- -------- ;~~:-r;-;-0~!t<tt;~Jy __ ~~~n._~h~~J-~ __ no __ ~_i_d~-~E~ --~f_ __ UF6_ (5_1_g_ _ --------··-

When the gases to be processed contain significant quantities 
of UF (>10 ppm), they must first be processed through Cold 
RecovSry. Cold Recovery processes material containing UF

6 mixed with other lower molecular weight gases. The gaseous 
mixture is passed through cold traps and the temperature is 
reduced until the UF6 is frozen out. Next, the gas is direc­
ted through chemical (NaF) traps to remove residual UF

6
• and 

the remaining low molecular weight gases are then vented to 
atmosphere by air jets. Once filled, the cold traps are 
isolated and heated. The vaporized UF 6 is routed to holding 
drums and is eventually returned to the Cascade at a point of 
matching assay. 

Two space recorders are available to monitor venting opera­
tions at various locations on the manifold of the air jet 
suctions. Both space recorders are used when simultaneous 
venting operations are taking pl ace to monitor each vent 
stream. These space recorders obtain their sampling supplies 
from the various locations on the jet suction manifold and 
return through a small 1/2-inch air jet located at the 
discharge of the No. 1 air ejector. The laboratory sample 

·tap is located on the space recorder sample supply line and 
is used to take gas bulb samples upon request to verify space 
recorder operation. 

Uranium inventory losses for accountability are calculated 
from space recorder data for Cold Recovery operations. 
However. uranium losses from wet air evacuation operations 
have never been measured for accountability adjustments. 
Wet air evacuations are moni tared only by a space recorder 
for control purposes. 

Studies of space recorder operation based on 1982 data hdve 
confirmed that uranium concentrations in the vent streams. as 
calculated from space recorder data, are inaccurate compared 
to Laboratory analyses of gas bulb samples. Space recorders 
appear to be adequate instruments for qualitative control of 
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norma·1 operations in this facility. However. from an ac­
countability standpoint, space recorder data are 1 ess than 
adequate. In the event of a release, the space recorder 
would go off scale and the amount of uranium discharged to 
atmosphere could only be guessed. Current practices cannot 
provide adequate accountabi 1 ity for uranium lost from th"is 
vent stack. 

Large volumes of light gases containing variable amounts of 
uranium in both the gaseous and particulate fonn are vente:<i 
to atmosphere through this system. This vent is judged to 
have a high potential for unmeasured uranium loss, 

Recommendations: 

1. Install a continuous, flow-proportional, isokinetic ac-­
countabi 1 i ty sampler and total fl ow measurement device ori 
the 4-inch vent pipe past the location where the air 
ejector discharge pipe and air jet bypass line join 
together. This sampler should activate automatically 
when the air supply is turned on to either or both jets. 
(Note: A sample collection device or medium that wi11 
not be affected by F2, HF or ClF3 should be developed; 
i.e., ClF1 will strip away previously trapped uranium on 
an alumina collection medium and bias U measurements.) 

2. Cut and cap the 100-psig plant air line, located on the 
discharge of the No. 3 air ejector (through valve 3AJA2). 
No practical justification for the existence of this air 
line could be found and use at this location would only 
cause inaccuracy in accountability sampling. 

3. Continue to use space recorders for qua l i ta ti ve opera­
tional control of Cold Recovery and wet-air evacuation 
venting operations. 

4. The air ejector bypass valve, 3AJBP, shou·ld be closed and 
tagged "Stop Do Not Operate." The sampler should be 
manually activated if this route to atmosphere is ever 
used. 

5. Routine "Rascal" radiation surveys of the alumina traps 
should be set up to detect uranium buildup and assure 
timely changeout of trap material prior to breakthrough. 

B. Seal Exhaust Stations 

The Seal Exhaust System in the X-330 Process Building con­
sists of two evacuation stations equipped with vacuum pumps, 
alumina traps and one atmospheric discharge vent each. Area 
2 Seal Exhaust Station handles assays less than 5 percent~ 
while the Area 3 Station is of always-safe design to handle 
assays greater than 5 percent. 
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Area 2 Seal Exhaust Station evacuates the seals from units 
X-29-1 and Units X-31-1 through X-31-5. The station contains 
four 300 cfm Kinney vacuum pumps connected in parallel. 
These pumps are used to discharge the gas evacuated from the 
seals to the atmosphere through a common discharge line, 
which runs from the operating floor where the pumps are 
located, to the roof of the process building. Oil separators 
are provided on the discharge of each pump to remove any oil 
in the gas stream that leaks through the oil-seaied pumps" 
The vent pipe, located on the roof. discharges the effluent 
gas stream through a sma 11 oi 1 trap to atmosphe1"e ·' 'fh1·ee 
10-inch alumina traps. which are oper·att:.1 in pu·a1 \.=.:'i ,, o.f':'; 
located on the suction side of each vacuum pump to absorb UF .... 
that may be present in the system due to a seal faihire. 

0 

----·---- ···---------·-Area-··3 ·-sera1C:xha:ust-strti-on-·evacua"'.;e·s-·-se-a-l-s-fi"am--HrAt-s-X.~i9-... .z-.. ---·-- -----­
through X-29-6 and consists of twelve 100 cfm vacuum pumps. 
which are operated in parallel. This system is s·imilar in 
operation to the Area 2 Station except that the suction o-f 
each pump is provided with three 5-inch {always-safe) alumina 
traps connected in parallel. 

Area 3 Wet Air Evacuation Station operates on the same prfo·~ 

ciple as the Seal Exhaust Stations and also has one atmos·~ 
pheric vent. This station consists of nine 100 cfm vacuum 
pumps connected in parallel with three 5-inch alumina traps 
located on each pump suction. The effluent gas stream from 
the pumps is discharged through oil separators and an oil 
trap to atmosphere. This station has been placed in standby 
and is no longer used to evacuate wet air. The two Sea 1 
Exhaust Stations can be tied into the Area 3 Wet Air Evacua­
tion Station, which can be taken out of standby status and 
used as a spare in the event of a failure. 

The Area 2 seal exhaust is monitored continuously by a spac~ 
recorder, which samples the gas leaving the alumina traps 
prior to the vacuum pump suctions. A space recorder is used 
to monitor UFJi in the Area 2 seal exhaust vent stream because 
during the CI~ Program this system was modified in a manner 
which increased the potential for UFn to enter the seal 
exhaust system. Monitoring of this stral exhaust line win 
permit backup detection for the presence of excess UF • The 
space recorder would provide more timely response if m~dified 
to r:ionitor the inlet to the alumina traps to identify 
problems before the traps become loaded. 

Area 3 system is monitored at the inlet to the traps con·· 
tinuously with salicylic acid, which is checked once each 
shift for the presence of UF 6 • Radiation readings are taken 
at both Seal Exhaust Stations each month on each a·1umina 
trap. Three locations are measured per trap (top, midct·1e 1 

and bottom) to detect any uranium buildup. 
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Based on periodic trap radiation readings and continuous 
monitoring, either by a space recorder or salicylic acid, 
these three vent streams are not judged to be major pathways 
for significant uranium inventory loss. In the event that a 
large quantity of uranium did manage to breach the alumina 
traps, it would react with the vacuum pump oil causing 
obvious operational problems. Careful measurement of uranium 
and U-235 in the pump oil and spent a 1 umi na removed from 
these stations is judged as an adequate accountability 
procedure. 

Recommendations: 

1. Accountability samplers are not recommended for· these 
three vent streams. 

·--------·-·· -··-----·--·-· ---·----·-· ·--· -··-·------·-----' -··-- ---------·- .... ___ - -----·- ----·---··--- ··--- -------- ~--- ---·-------- ---

2. Area 2 Seal Exhaust Station space recorder sample lines 
should be modified to provide the capability for the 
space recorder to monitor the seal exhaust header at the 
inlet to the alumina traps. This would allow for more 
timely alarm to abnormal operating conditions» prevent 
chemical trap loading and reduce vacuum pump maintenance, 

3. Administrative controls should be implemented to al'low 
the use of the Area 3 Wet Air Evacuation Station for 
emergency seal exhaust use only. 

4. Results of salicylic acid tests should be documented each 
shift in the Area 2 log book. 

C. Interim Purge System 

The X-330 Interim Purge Facility was provided to serve as a 
temporary alternative for the Top and Side Purge Cascades 
during plant operation prior to the completion of the purge 
facilities. The system consisted of nine surge drums. four 
holding drums, four cold traps, and eight 50 cfm Beach-Russ 
vacuum pumps. Light gases were removed from the Cascade by 
cold trapping the UFli and discharging the purge gases from 
the cold traps througll two parallel banks (3 traps per bank) 
of 5-inch alumina traps to atmosphere. A space recorder was 
originally provided on the outlet of the alumina traps to 
monitor and control discharges from this vent stream. 

The use of this atmospheric vent to remove 1 i ghts has been 
discontinued; however. the capability for operation sti11 
exists. In the unlikely event this venting system is 
reactivated, accountability monitoring would be necessary. 

Recommendations: 

1. There is presently no justification to install ar1 
accountability sampler at this inactive vent location. 
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2o Administrative controls to restrict the use of this 
atmospheric vent should be in p'iace. 

*** 

3. X-333 PROCESS BUILDING 

A. Cold Recover1 and Wet Air Evacuation 

--·--·-----·· ----··-· -·-··-··-·-----.I.b_e.re ar~---~Q_ ~S!..QA.rate_y_ents to atmosphere associated with 
the Cold Recovery and Wet Ai r-··Evacu-atro·n ·systems-~-···1-1i"C"l1--veriT 
pipe is equipped with an air ejector and discharges from the 
roof of the process building. These systems are similar to 
the X-330 Cold Recovery and Wet Air Evacuation Facility. 

Effluent gases from Cold Recovery operations are routed 
through one of two banks of sodium fl uor1 de traps to remove 
residual UF6 before being vented to atmosphere by the air 
jet. Each bank consists of six, five-inch diameter tr-aps 
connected in parallel. A space recorder is used to monitor· 
the gas for UF 6 after the chemical traps at the air jet 
suction. Laboratory gas bulb samples are taken upon request 
to verify space recorder operation. Radiation surveys arc 
also conducted monthly on the chemical traps to detect 
uranium loading. 

The other vent is used to evacuate wet air from cell and 
equipment maintenance if there is no evidence of uranium. F2 
or ClF • This system is also equipped with an air ejector. 
Wet ai~ is directed through one 24-inch diameter alumina trap 
to remove residual UF6 prior to discharge to atmosphere by 
the air jet. A space recorder is used to monitor for UF6 in 
the vent stream between the chemical trap outlet and the air 
ejector. Monthly radiation surveys are al so conducted on 
this trap to detect uranium loading. 

Similar to X-330, uranium inventory losses for accountability 
are calculated from space recorder data for Cold Recovery 
operations. Wet air evacuations are monitored on1y by the 
space recorder for control purposes. Uranium losses from 
evacuation operations have never been quantified and adjusted 
into the Cascade ID. 

Space recorder operation and trap radiation surveys appear to 
be adequate monitoring for operational control. But~ from an 
accountability standpoint, space recorder data are unaccept­
able. During normal operation, the space recorder wn ·1 
indicate qua 1 i tati ve changes in UF 6 concentration. but does 
not have the quantitative accuracy needed for accountabi'lity. 
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During a release, the space recorders would go off scale and 
the amount of uranium 1 ost to the atmosphere could on·ly be 
guessed. Al though these systems handle low assay UF ( < 2 
%), both the Cold Recovery and Wet Air Evacuation verfts ar-e 
judged to have a high potential for release of large amounts 
of uranium. Current practices cannot provide adequate 
accountability for material loss via these vent streams. 

Recommendations: 

1. Install a continuous. flow-proport.iona1 0 isokinet·!r; ~.c­
countabil i ty sampler and to ta 1 fl ow nh::asuH:iilcii"t tlc °'! ·; 1;r; .:. " 

each vent after the air jet. These samplers shou.1d 
activate automatically when the plant air supply is 

------------·· ····---- --·· ---·-·· ------· ___ .turn~Q_o~_t.Q __ :t;h~.J~j:s. ___________ - -····- m•m ---------··--··----------·----·· ... ---------·---

2. Continue to use space recorders for qualitative opera·­
tional control. 

3. Implement administrative controls to prevent the use of 
the air jet bypass on the wet-air evaucation vent stream" 

B. Seal Exhaust Stations 

There are two Sea 1 Exhaust Stations in the X-333. Area J. 
Station is used to evacuate seals throughout the building. 
The second station is used to evacuate seals from the Low 
Assay Withdrawal (LAW) Station. Two separate systems are 
necessary because the building's Seal Exhaust Station was not 
designed for nuclear criticality safety at the higher assays 
that the LAW Station is designed to handle. The Area 1 
Station is designed to handle assays as high as 2%, while the 
LAW Station can handle up to 10% enrichment of U-235. 

At the Area 1 Station, the building seal exhaust is drawn 
through ten 24-inch diameter alumina traps connected in 
parallel by ten 300 cfm Kinney vacuum pumps. The discharge 
from each pump flows through an oil separator, which then is 
vented to atmosphere through an oil trap on the process 
building roof. 

The LAW Station's seal exhaust is drawn through three 5-incil 
diameter alumina traps connected in parallel by two 17.7 cfm 
Welch vacuum pumps. The discharge from the pumps is then 
vented to atmosphere. 

The Area 1 seal exhaust is monitored continuously by a space 
recorder, which samples the gas leaving the alumina traps 
prior to the vacuum pump suctions. A space recorder is used 
for quick identification of excess UF6 • (See Area 2 Seal 
Exhaust Section, X-330 Process Builtling.} This space 
recorder would pro vi de more timely response if modified to 
monitor the inlet to the alumina traps to identify problems 
before the traps become loaded. 
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The gas stream at the inlet to the alumina traps ·is tested 
with salicylic acid for the presence of UF 6 once per shift. 
Monthly radiation surveys of the traps are also performed to 
detect uranium loading. The LAW Station seal exhaust. when 
used. will have the same checks as Area 1 Station wHh the 
exception of the space recorder. Another barrier in the path 
of uranium to atmosphere is the pump oi 1. The reaction of 
oil with uranium causes the oi 1 to thick en and results -in the 
slowing of the pump. This effect is used as the primary 
changeout criteria for the traps. If a large amount cf 
uranium breaks through the a"lumina trap. obvious opero.tfonc.'! 
problems will ensue. Once the purnp locks, t.r1e gas C:t:i1ni:.t i:,~ 
vented to atmosphere. 

__ ........ _____ ·----····· _.l!_i_!_h ___ ~~---~~rre!!!_ J'!l.Qni~~!i!\_[ __ 9_f __ :t:h~-----S.l.S.~~'!1_-~l!~--~tt1~_J_~~-t. --~-~.:' __ _ 
the pumps would lock during a large release. both Seal 
Exhaust Stations are considered to have low potentia'i fo; 
losing uranium. Current trap changeout procedures should b~ 
maintained. Careful measurement of uranium and U-235 in the 
pump oil and alumina removed from these stations is judged as 
an adequate accountability procedure. 

Recommendations: 

1. The space recorder 1 i ne on Area 1 Sea 1 Exhaust Sta ti on 
should be modified to pro vi de the capabi 1 i ty for the 
space recorder to monitor the inlet to the alumina traps. 

2. Results of salicylic acid tests should be documented each 
shift in the Area 1 log book. 

*** 

4. X-342 FEED VAPORIZATION AND FLUORINE GENERATION BUILDING 

The X-342 Feed Plant is equipped with two banks of cold traps, 
each of which contains three 12-inch modified cylinders in 
separately refrigerated wells. These cold traps are used to 
freeze out UF0 that is evacuated from the autoclave systems after 
feeding or s~mpling operations. Piping is designed so that 
either of the two autoclaves can be evacuated to either cold tt·i:l.p 
unit. Also, cold trap cylinders can be used in series or indi­
vidually. The non-condensible gases from each cold trap unit are 
routed to two 10-inch diameter alumina traps, which can be 
operated in series or parallel. These chemical traps remove 
residual UF6 from the remaining low-molecular weight gases~ which 
are then vented to atmosphere by a two-stage air jet. 
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The cold trapping method of remov·ing UF 11 from a light gas stream 
is a batch process. which is dependent on the heat transfer from 
the refrigeration system to coo·1 the UFfi in the cold trap cylin­
der. The surface area of the traps is 'Sman; therefore~ time is 
a critical factor in achieving proper separation. Operating the 
system in a continuous flow mode or not allowing sufficient 
recovery time between evacuation and pump down wi 11 cause exces .. 
sive quantities of UF6 to be discharged to the chemical traps and 
ultimately jetted to atmosphere. 

This vent is tmmonitored and no data are taken on th~: l'.J•:-:u: . .-·':; 
traps. rnter-"lock vaives are ·instanea i.m dis ;;,_;;:.·c.;;-.i", :.:! .. 

discharge of the chemical traps to reduce the possibnit:· ·:d 
continuous flow-mode operation. Since this facility can h&i)d.te 

···-- .... _ _a.s.s_a_y_s_ __ _yp_J;Q_li~----µ4--.i n _~-~~- .l!9!l_Ld __ ~-~~ -~~ ... _.t_l~~--2-?_·~e ~!J.~-1-- to-r~ _ 
unmeasured lasses is h1 gh. · ------ ·---··· 

Recommendations: 

1. This material should be returned to the Cascade and this 
vent to atmosphere eliminated. Volumes handled by the 
system are low. This approach would eliminate costs 
associated with operating traps and tota"l ly stop 
emissions from this vent source. 

2. If Recommendation No. 1 is not fo'liowed, a 1.wrtabh~· ;;n1i· 

tinuous accountability sampler should be instalied on 
this vent stream for a period of time (3-4 months} to 
evaluate the need for a permanent sampler. 

*** 

5. X-343 FEED VAPORIZATION AND SAMPLING FACILITY 

The X-343 Feed and Sampling Facility has essentially the samt: 
atmospheric interface and associated operations as the X-342 
Building. There are three banks of cold traps. each of which 
contain three modified 12-inch cylinders in separately t'efr\g­
erated wells. Piping to the header from each of the ~even 
autoclaves is designed so that any cold trap can be used in 
conjunction with any autoclave. The cold trap discnarge is 
routed through its respective bank of two 10-inch a·iurnina ·c.n.ps 
in series or parallel. The gases discharged from the cht:mica1 
traps are vented to atmosphere by a two-stage air jet. This is 
also a batch operation. 

This vent is unmonitored and no data are taken on the cherw:~~1: 
traps. Interlock valves are installed on the suct:fon .:t,rn 
discharge of the chemi ca 1 traps similar to X-342. This system 
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hand'les '!ow a~,~rny_~Ff.i f<ti%) 'in the 'Ii.quid stat<-~ and is judt4<"'.:d ·i~l' 
h<ive a 1nqh por.e111:H11 ·i'vV" utllilt!u.sure<l 10::;5, 

Recommendat'l ons: 

Same as those for X-342 Building • 

..;,:..;:-J: 

6. X-344 BUILOHlG un> Si~MPUNG ANO TRANSFER FJl.C!LnY 

· --nffs-fatT1Tt.Y--clffft:arns· ·foU1" 1Yan1<-s··o-r-c-oitl.--traps· am:i ·foLn··· t:.:.(it:·:,:-- c;' --- -- - - · · -----­
chemi ca1 traps. These banks, numbers one, t11JO, three., r.:.nd f,:.tn 
correspond to autoclaves numbers one, two, three, and fi:it.i:-. lh~ 
evacuation piping is such that both cold traps one anu bic ~an b:: 
used on autoclaves one and two. Cold traps three and four C<\n be: 
used on autoclaves three and four. 

Each refrigerated cold trap unit contains three rnodif ied, E · i , .• ;.;, 
cylinders that are used to ~r~eze _out UF6 that is ~v~cuc.c:c~i ~t:_im 
autoclave systems. The piping is designed so ·(.na:c c0L: i<;<:.::· 
cylinders may be used in series or parallel.. HrE discbd:·~-''" '.:·1 

the cold traps fs r-outed through its respective bani< of l.O· ·\,i:::h 
chemical traps. which can be operated either- in se\'i:,~:o'. (!"° 

parallel. The discharge of the chemical traps goes to tht': 
suction of a He l ch pump, which discharges into a common headet 
and atmosphereo The vent stack for this sampling fo.cil"ity L: 
unmonitored. 

The cold traps are removed once each month at invent0;~y tfoie a.11n 
weighed. Usually. traps A and B of each bank contain 100 Kg~ o.­
more of UF6 • These two cold traps (A and B) are replaced w·iti': 
empty cyl ir'lders. Trap C very seldom has a sufficient amount of 
UF6 to warrant changing. The chemical traps are charged with 
alumina and are changed only when the Welch pump locks. I~ 
talking with Supervision$ they feel this is an adequate mode ot' 
opera ti on. . They reason that the oil in the pump preven'i:.s Uf 6 
from escaping; and when the pump locks, they change boi:h the pump 
and alumina in the chemical traps. 

Maintenance changes the oi"I in the He'lch pump weekly, c.nJ c~'cL 
with this changt:out frequency, pumps sti ·11 lock as a v-.ssti·i ~ 0): 

contaminated oil. 

This facility handles an assay of 5% UF or less, and sfoce .:«i·: 
samp1ing is in the liquid state, the gotentia1 for unmeasw-eci 
·1oss is very high. 
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Recommendat·i un s: 

1. In ordf:r to totany elim·inate emissions from th·is vent, 
the effluent material shou"ld be returned to th<:- cascade, 
This approach would eliminate the costs associated w·i th 
frequent vacuum pump maintenance and operat'ion of ti1e 
chemi ca·i traps. 

2. !f Recommendation No, l is not followed: 

0 Inb::th"lck va.lves should be instc;Tied on ·i;hf~ suC'1">« ~,;:,; 
d·i sd10.r'gt; 1ri' ·ci1c . ..:;h.::mi <.;o.1 i.i'aµs d1ti ·c ~d : ·; ~ ·10,; ...... , 
maticany l1Jhen the evacuation is open to 'Chi.~ ._;;:.-Jd cl:1i:q.::,, 

and win open when the evacuation to the Ci)tJ. tni;·s ·ts 
closed. i\-~344 and X-342 have this system. 

·--·-----·--- ·-. -- . ·--··-·------ ---------- - -- -- - --- ----- - - --- ·--· ····-----------·-.. - --·--···-----···---·~------- --- --·-·- ----· - . ------·-·-·-· ··-- --------

o Radiati1xi surveys should be conducted on the chem1u·1 
traps each week. or more frequent'ly if necessary, ·eo 
detect uranium bun dup and assure timely changeout cd 
trap material. 

o An accountability samp"fer should b~ instal"ied ti:i 111on·it•.·:· 
the discharge of the vacuum pumps for a ped od (if c. ·, .. 
least si;{ months to evaluate the need for jJt:r1!frd:<'i1i.-. 

installation and measurement. 

*** 

7. X-345 SPECIAL NUCLEAR MATERIAL BUILDING 

The X-345 Building processes non-·U~6 nuclear 1~a~ericd .~~;·t~i 
(U 10iP UNH, etc.) returned for recycling and requiring hanalrng~ 
sam~ing, and storage. A glovebox is provided for sampling 
material for uranium content and assay. The use of the glovebox 
provides containment of the material being sampled. Since the 
system operates at a negative pressure, any possible leakage wili 
be inleakage. The glovebox vent to the roof is equipped with 
HEPA filters to remove particulates. IHHP air samplers are run 
both inside and outsidf: the glovebox when it ·is in use. Tith 
system is presently operated only a few times a year. 

All samples in this facility are in the granular or so'lid fo;'i'1 
and never in liquid or gaseous form. Therefore~ the risk of 
venting material is essentially zero. 

Recornmenda ti or,: 

Currerit·ly, no additional monitoring of this system ·i~ r-<:coir.· 
mended. 

**1:; 
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8. X-710 TECHNICAL SERVICES BUIU:HNG 

The X-710 Technical Services Building is equipped with a multi­
tude of exhaust fans as an integral part of the heating~ venti­
lating, and air-cond"itioning system (HVAC). These exhaust fti.ns 
serve two purposes: general building venti h tion and 1 abora tm·y 
fume hood exhaust. General exhausts are ins ta"l'I ed in storage 
areas, restrooms, room bypass ventilation. and pipe spaces. 
Individua·1 exhaust fans serve each of some 165 laborator'' hirnt.o 
hoods hista11e-d in the many ana·lytko.1 iab'watJrfo·:: tht•~::si:c:~·· 
the bui"ld.ing. Fo;~ the purpose of ma·i:er··ia."!s o.1~counte;~.ni . ,1.ti 

fume ltood eXIHiu:3·1:.s tvi'l"I be ct·i :::cu:jsc1L 

The laboratory fume hoods instarled 'in the /-'110 r;; 'i',di.1!:: «;..;·~, 

_a..lID.Q~_t __ _gn_tj r~Jy___Qf th~-~-l!~1Ji~_y_ a 1!' design. Fi 1 tei·-cd out;:; i 0.•:. 
air is provided at the 'face of the- -hoo-dS-fii.oiie ·c;:r-ff\i-i-~TfaY.i ___ ··-··-----·------·-
air units. In combination with conditioned room air, suff1cicn~ 
air is avai1ab'le to maintain adequate fume hood face ve·iocitie:. 
and provide a safe working environment for handling tux1::. anti 
noxious materials required in analytical procedures. The t1oou', 
operate on a continuous basis and are an integral !Jetri:. o·r ;.t&.h; 
taining air balances within the building. By design_ the 
laboratory work areas are maintained at a negative pi·essu\'e wi'th 
respect to the building corridors to prevent contaminants from 
infiltrating these areas in the event of a. mechanical fo.ih,:·r c.r 
a significant material release. 

Five laboratory rooms with exhaust ducts hand1t: Oi'1·1y tans v\ 
normal assay material. Material in these areas will most usuo.n~· 
be found in 2-S type containers and handled in gas phase 01dy at 
ambient or slightly elevated temperatures. A worse case inddeni; 
in these areas could involve up to 4.9 lbs. of materia·1. Folw 
laboratory rooms with exhaust ducts may be handling materia'l Lq:, 
to and including VHE product. Container sizes may vary fi"Otn 
1/4-inch hoke tubes to 2-S cylinders containing <10 grams up to 
4.9 lbs. of material. In all cases, the mater·ia·1 tronsr'er 
weights are known upon receipt of the sarnp·1e container', dut·infj 
subsamp1ing operations. and ending weights. Material accout1t­
ability weights plus or minus a few grams are readily ava'flable 
in case of a material release. Past containment studies made by 
outside A-E's were determined by the DOE to be too costly to 
provide total containment in these areas. 

It is be"lieved that monitoring effluent streams frcm tile X··/lL! 
Building for ID purposes is not warranted. The documentatio~ G~ 
cylinder weights adequately provides for material accountct!)·i·Jir..y 

Recommendation: 

None, 

*·;.:-1<. 
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9. X~705 DECONlAMYNiffXON BU1LDING 

A. Larg.~ Parts Decontam1n~£ion in the South Ann~-~ 

Any large cascade equipment suspected of containing o.mou11ts 
of technetium is disassembled and decontaminated in the X-705 
Annex. The Annex is an enclosed containment area used for 
the disassemb·ly of equipment, which when opened, hc:.s th2 
potentia·1 to cause a significant cont.:n11i:i:.:"Ll 1:1r: : J;:~ 
environment and/or personnel. 

The two major operatfo11s pel'formed "in ·cht: f\•Htc;):. ~.r·2 Th<.: :[ · 
size compressor di sassembli es and the 2f>siL.;: ,;.onve;;·t;:;.-· 
nozzle installations. Various othei~ ririscellaneou.-.; jot.is iffc 

··--------- - ·· -perl<frliie_d .. Tfi--the-AIWfex-;-··suc1r·a:-s·-"tne····a.Tunf'i i1a-·trap-v·-cu-c'Yl~·,-<'l·.~:tr.rff- ···· -----· -----· -·· ·· 
for the X-700 Furnace Stand and ct·i so.ssemb'fy o"f 25--sii'.i".: 
converter tube bund"ies. During these operations, ti1e i\;rnt:;z 
doors are closed and a negative pressure is maintainc-d Gn th·:: 
room with the use of a large exhaust fan. which pulls th~ ~i( 
through an absolute filter prior to exhaust~ng H ·;;,·: Uk 
atmosphere. 

The absolute filters on the X-705 South Annex vt:ntihti.:<1; 
system are changed when the pressure diff-c.:re:n·1:·~ a·l ;-.~._.,._.i'-t' 
5 inches of water (6·-8 weeks of operaUon). ·rn2 a\:~·.;_ <~ii·.! 
interlocl< to automatica'lly shut down the i;t:mt·i1atfon fon "ls 
set at 6 inches of water. The impact of this oper'c,thw1 Oi1 

materials accountability is unknown at preserri:. 

Recommendation: 

It is recommended that this vent be further eva hio. ted ~'11 tii d 

portable continuous sampler during compressor tear down 
operations to determine the need for permanent sampler 
i nsta 11 ati on. 

B. Small Parts Decontamination Leaching Handtable~ 

Three handtables are used in the leaching proc.ess by which 
nitric acid solution is added to uranium-bearing solids 
(incinerator ash or PG dust uo2F.) to dissolve the uro.niu.m 
The resulting solutions are t~en further prcces~ed f0r 
recovery of the uranium, 

An exhaust fan pu·1 ·1 s a vacuum throu9h tht: hootl. ·1'0:· 2c..cii 

handtable~ and the NOx, uranium aod tE:chnetium vapor:.: :..re 
exhausted through the roof of the X-705 Buil dilig. The imr·tc i: 
of this operation on materials accountability is unki1~,1;.;•1 c."i: 
presEnt. 
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Recommendation: 

It is recommended that this exhaust stream be further eva 1u­
ated with a portable continuous sampler during leaching 
operations to eva'tuate the need for permanent :;amp·1~r 
installation. 

C. Small Parts Handtables and Pit Hoods 
------·~·--·-·--·---.-...----~--·~ 

All small parts contam"lno.ted 11Jith v·is·iblt: m·t:.•·di'.:1: cc1:;. :::: ... 

are precleaned in six sman pari;~ handi>suh::.:: (i .. JL:,11:.;; -~· 
and 18) or the seal dismantling room ha.neitab.ie (t..::ci'J1;,,1.,~.,,, 

contaminat"ion). After the vis·ible deposits are l'dfh•\"~d. 
·-----··----· ··---·-·· - - .. ____ . ___ fJnaJ ___ decont~m.imrti9n_j_~~ccQ_1!1Q}i~hed at the Sma.'l'l }:·,tts \·--l·~ .. 

-- ----------·--·---------···· -·- .. -· ··---------- -- -.. -- --···----·--·. - -----

The handtables utilize nitric or citdc add so1td:.:-ri:> t ... 
clean the small parts such as seal parts. pigtails, c.'flinder 
valves, control valves, etc. The acid solution is n";te(1 
beneath each table and is recircu1ated by a µurnp ";-01· 

thorough mixing. The tab·les are venti'lateci by exhC>.ust i\,,i1:>. 
which pull noxious fumes (NOx) out of the building< i\ hc.:H1'· 
he 1 d reci rcul a ting hose is used to direct the de con tan1inr.d:;i on 
solution onto the parts. After the parts are spon0ed or 1·Jf te 
brushed. they are rinsed in the next haridtab"ie: wint l•·:»,. 
water. From there, they are transportE:!d to the S111i:d·1 l;fir·V 

Pit for final decontamination. 

The Small Parts Pit (Columns G-14 and 15) is uti1izeo. foi" 
final decontamination of small parts on which there is no 
visible contamination or which have a·lready been pre-c'leaned 
at a handtable. Safety equipment (masks. hoses. etc.) which 
might be damaged by the harsh chemica"ls in the handtc.b'l;;s;. 
are also cleaned at the Pit. 

The Sman Parts Pit is in the shape of a "T". Ventilo.tion 
ducts are 1 oca ted at each end of the cross of the "T". which 
exhaust any fumes generated by the decontamination process. 
At the base of the 11 T11

, there is a blower. which pushes fumes 
toward the ventilation ducts. The chemicals used in the Pit 
include: citric acid, nitric acid, boric acid, sodium car­
bonate, detergent, Steam Eze, steam and isopropyl alcohol. 

A glass blast unit is used to decontaminate small parts with 
contamination that has embedded into the ineta1 surfaces. The 
glass blaster is in an enclosed glovebox and is connect<::a to 
the Small Parts Pit ventilation system through a cyt'!onE 
separator. The cyclone drops the dust out of the vem~ gas 
stream into a 5-inch can, so that it can be dumped back into 
the hoµper. Items cleaned in the glass blaster il'1C!J(ie· 

sman hand tools. blow-out preventers, small cmnp·c:::.::-.­
parts, and other types of equipment. which conta"in 111Jme~·:.0 u~ 
slots and bolt holes where contamination can acCi.m11liiite 
Rusted items are also cleaned in the unit becaust: c0;itai1:;,2, 
tion may be lodged under the rust flakes. 
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The amounts of uranium on the equ·ipment cleaned in both the 
Small Parts handtables and Pit are sma"il, do not volati"iize~ 
and therefore, do not exhaust through the ventilation ducts. 
Only noxious fumes are vented from the building. 

Recommendation: 

No accountability sampling is recommended for these vents .. 

D. Sma1J.. Par_ ts .J!.econtarr~!-~-~.~~~~-2.P!'~~l"I~_n..~ J.~~S-~-~X~9- _9f:.t::D~ ~~-'.Y~.~;_ 

The two small parts tanks are used for two purpost::.-.; (1) i c;· 
the leaching process by which nitric acid solution is sprayed 

--·-----·---- _________________ Q_ntQ. __ contamin~.1~-~L!t~E __ and/o_r__alumina pellets. to dissolve the 
· uranium; and (2) To clean degreasedcoiitam1riatecr·ecfU-fpme·?,~cby-----···-·-----------­

spraying it with nitric acid, citric acid~ carbvnc:tt: 
solution, or rinse water. 

The exhaust fan pulls all NOx, uranium and technetium vapur:i 
from both tanks and exhausts them through the roof of ·die 
X-705. The impact of this operation on materials accourit·­
ability is unknown at present. 

Recommendation: 

It is recommended that this exhaust stream be further t-:\;ahi­
ated with a portable continuous sampler during 'lea<:lririg 
operations to determine the need for permanent samp1er 
installation. 

E. X-705 Small Parts Dismantling Room 

This facility is used to dismantle seal parts as completely 
as possible to facilitate decontamination. Seal dismantling 
is done with an induction heating device that melts the 
silver solder in the seal parts. Miscellaneous jobs. such as 
MgF2 trap and GCEP trap regeneration, are also performed in 
the seal dismantling room. The seal dismantling room is an 
enclosed room with a separate filtering and ventilation 
system, which maintains a negative pressure on the room, The 
room is ventilated through the X-705 roof. The impact of 
this operation on materials accountability is unknovm at 
present. 

Recommendation: 

It is recommended that this exhaust stream be further evalu-· 
ated with a portable continuous sampler during sea·r disn1ai'I" 
tling operations to determine the need for permanent s&m~~e~ 
1nsta11 a ti on. 
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F. Large Parts Decontamination -" ·runnel 

Large equipment9 which has been disassembled, is decontami­
nated in the large parts spray booths (tunnel). The parts 
are loaded onto tunnel dollies at the north end of the tunnel 
(Column F-11). and positioned so that liquid will not collect 
in an unsafe geometry. A roller chain drive puils the 
dollies through the spray booths. 

The tunnel contains five booths in series, The ffrs<: t:·1:--,:,~, 
are recirculating booths in which thE: dacontanrir:;;,do•~ ~:·:·;e­
tions drain into storage co"lumns 1ocated ht the !::-.~.-:::,,.::;·rt_ > ... · 
are then pumped back to the spray heads. The sohitfoib n\'·c 
reused until their uranium or total dissolved so"lid$ ·~ontent 
makes it necessary to change out the solutions. 
--·--- ..... -·--··- -·······------······-- ·--·-- - -·- ·---------···-··-·-·--·-····-· ---··----------···- ---··--

Spray booths No. 1 and No. 2 use citric acid at a 0.3M c0n· 
centration while spray booth No. 3 uses 3M nitric a~id as L 

decontamination solution. The fourth booth is a non-recircu­
lating water rinse booth where sanitary water is sprayed ovei-­
the parts and the effluent is discharged to thf1 )( !01 b 
Ho1 ding Pond. The fifth booth is a warm air drying chc.mbE:r. 

The tunnel basement contains the decontaminatiori suL::ior". 
storage columns. There are six banks of storo.gc C·:l'i ,,.-,~;:;:. 
two for raffinate storage, two for citric acid stor·c:F-c ._:ni:' 
for nitric acid storage, and one for contaminat~d ~cid 
storage. 

Each of the five tunnel booths and each of the s"ix b:rnks 01-
storage columns are ventilated. Each tunnel booth has a~\ 
exhaust fan which energizes only when the solution spray has 
been stopped and the door is opened. The fumes and moist air 
are exhausted from each booth before entry is perrni ttecL 
Each of the six banks of storage columns in the baseme:nt at·E: 

vented to the atmosphere to allow for transfer operations. 

Recommendation: 

These vents exhaust only moist air and acid fumes and w·i n 
not need to be monitored for uranium accountabiHty, 

G. Laboratory Sampling Hoods 

The X-705 Laboratory performs many various sample analyse~ 
for the Chemical Operations Department. These ana1ySE:$ are 
run on recovery solutions. incinerator ash, decontamination 
solutions, fluorine, HF, chemical cleaning solutions~ Furnace 
Stand gas samples, Biodenitrification samples. and Heavy 
Metals/Ion Exchange solution samples. These anc\ly.:.e:: 
include: uranium (ppm), U-235 (ppm). U-235 (assay). pH: 
nitrates~ technetium, etc. Small sample q1..1antitit::. en·.;; 
analyzed and disposed of in the Lab. 
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Experiments or ana'lyses that would genen·1te caustic: fumes are 
carried out in one of three fume hoods. These hoods are 
exhausted to the roof of X-705. Each hood contains a 1-inth 
furnace-type filter, which filters the caustic fumes, Very 
small quantities of contamination are present in the samples 
to be analyzed and any contamination would be filtered 
through the furnace f'il ter before being vented to atmosphere. 

Recommendation: 

No accountabilit.Y samplers al"e tecoiomeridr:d ·foi· th-.::;;.,; "· 
vents. 

--------·--·· ··-- .. --- ___ . ____ H..._ ____ Cy_Unfiltt.~.C_le~_ni119 __ .Q_Q~J'.'~tiQ.11 ________ -----·--------------------------. ______________________ _ 

UF6 cylinders of various sizes ranging from 48-inch j·!L<.H(;1.e:· 

down to 5-inch diameter are decontaminated hi X-705 t.o remove 
heel quantities of UF6• 

Large cylinders (48-inch and 30-inch) (:tt·e: cleaned on r;·,i-,-:<: 
turning fixtures located in the small parts area o·f X-/O!L ,t., 
fourth, smaller unit is used for cleaning 8·· and 12---ii .. .:h 
cylinders. Cylinder decontamination solution (boric acid! is 
prepared in a mixing tank where boron is added to e.ci:: os ;>. 

neutron poison. After this process is comp1ete, the :.:;o\(.!·diJ': 
is pumped into storage Columns A and B. 

The cylinder pressure is checked, and if there is a pos1tiv~ 
pressure, a transfer line is attached to the cylinder va1vE: 
and the pressure is released by venting the contained gases 
through the boric acid solution in Column B to th<-: 
atmosphere. An air jet is then used to pull a vacuum on thE: 
cylinder. Boric acid is introduced into the cylinder, which 
is then rotated and tilted for 30 minutes; subsequently. the 
solution is then vacuumed into Column C and sampled. If the: 
uranium is greater than discard limits, the solution must be 
recovered. 

With the cylinder unit, as many as four 5-inch cylinders c?.rn 
be cleaned at one time. The inlet manifold from the recircu~ 
lating pump outlet is connected to the dip-leg valve. and the 
outlet is connected to the other (white) valve. The cylinde~ 
valves are opened and any internal pressure is release~ 
through a packed overflow vent co'lumn. i·he car·boMte ·~anks 
are then valved into the manifold and carbonate so1:xdon 
circulates through the cylinders and back into the nonig2 
columns for 45 minutes. The pump is then shut off arid th.: 
cylinders are inverted to drain. Plant air is valved into 
the cylinder at 100 psig to force the sodium co.rbor1att: 
solution back to the storage columns. The cylinders are tne~ 
uprighted and rinsed twice with cold water. 
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After the 5-, 8-. or J.2-inch cylinders have been rinsed, ·t:hey 
are taken for final rinsing to the cylinder cleaning pit 
where the stems are removed from the cylinder va·ives" A 
steam and sanitary water mixture is flushed through the 
cylinder for the ffoal rinse. N"itric acid is used to c'lean 
the exterior of the cy1 i nders. The pit has an exhaust hood 
to exhaust any noxious gas {NOx). 

Since most UF cy'linders received at X··705 are a:!teady ai: a 
vacuum, and bgcause those that a1·e at pcsitive µt:o:!;~:L:r~ m~:;:;t 
either be dischar-ged thtough a boric acid so·iutin;: ('-'£'. ·" Yi··. 
12-, or a~; nch cy1 i nders) or a pc.deed ovt:r"i'i uw :.;0·; ,:11;1: \ 5· ·; .11....:, 

cylinder)~ it is unlikely that uranium wou"ld be- ventt:d ·li'1 
this opera ti on. 

Recommendation: 

No accountabi 1 i ty samplers are recommended for these vents, 

I. Small Parts Decontamination Technetium Scy·ubber Cofomns 

This faci 1 i ty is used to purge technetium from MgF 2 tr·o.ps ur 
from 25-size converters. The MgF traps/25-·size converters 
are connected to the scrubber colufnns, which c.~~e fi11~Q w"ith 
boric acid and potassium hydroxide. D1·y air is p:..sse(i 
through the MgF pellets/25-size converter» through the 
scrubber columnf, and then air-jetted through a vent to 
atmosphere. The impact on this opera ti on on ma teri ci 1 s 
accountability is unknown at present. 

Recommendation: 

It is recommended that this vent stream be further evaluated 
with a portable continuous sampler during operation to deter­
mine the need for permanent sampler installation. 

J. 11 8 11 Area Cal ciner, Handtable and NOx Scrubber Vent. 

In X-705 Solution Recovery, the uranium in the decorito.mifla· 
tion solutions (uranyl nitrate) is concentrated through 
evaporation, extracted with solvent. stripped with de-ionized 
water, and further concentrated through evaporatfon. This 
concentrated uranyl nitrate is theio fed into one of t\vo aw• 
area calciners and heated to 1400 F to form uranium oxicit: 
(U 3o8 ). The coar~e solids are roll milled a~d mov~d b~ 
gravity to the discharge end of the revolvrng, sloped 
cal ciner tube where the product falls into receiv"ing con~ 
tainers, which are inside gloveboxes. The ca'tciners are 
vented through two NOx scrubbers. which are design&J to 
condense and reduce acid vapors and nittous oxide fumes from 
the calciners and handtable off-gases. The handtable is used 
to complex the fluorides produced from dissolving coni.arrri·· 

-·32-



nated solids (NaF} "in order to recover the absorbed uranium. 
This handtable is seldom used and the vent has a ser·ies o1" 
NOx scrubbers filtering the effluents. 

Recommendation: 

Installation of accountability samplers at this location is 
not recommended. 

K. So 1_uti on _lt~o.very _l:.~ii.El!i~JL~!'.!~.J2Jl~ .... ~~U1!~ab:!.~- .Y.~~:_i~ 

The uranium-bearing solids (alumina or NaF) are iii'i)~ed and 
digested in the spray tank/leaching operation with a solution 

______ _of __ JJj_tr_ic acid and water •. The slurry that is fc,rmel'.! is 
pumped to the--fioccu1a1In9-- cofomn-sw-fle-re ___ s_uspen-ae·a-soTfif£-a1·:e- ----------- -- ---
part1a 11y separated from the uranium-bearing so'lutfor:o The 
flocculated solution is fed into a filter table where the 
liquid, which may contain dissolved uranium and technet'ium 
compounds, is drawn off by a vacuum and the soi-id materici.i 'i::; 
collected as a filter cake. The filter tab'le has an e;0'1U.u::~: 
hood that draws the noxious fumes away from the operator arid 
exhausts outside. 

Recommendation: 

As above, it is not recommended to insta1·1 account.ar.11ity 
samplers at this location. 

L. NaOH Precipitation Enclosure Vent 

Mixed acids from the X-710 Laboratory, which contain U'rtinium, 
are precipitated with NaOH to remove the uranium in the X-705 
NaOH precipitation enclosure. The uranium is precipitated 
from the mixed acids by adding sodium hydroxide (NaOH) to the 
solution until it reaches a pH of 8.0 to 9.0. The precipi-· 
tate is then filtered from the solution by means of a filter 
table. The supernatant liquid is either sampled and saved or 
discarded based on sample results. The filter cake and 
precipitate are removed from the tab.le, placed in a po1y­
bottle, and mixed with nitric acid, which redissolves the 
uranium precipitate. The mixture is again filtered through 
the table where the filter cake redeposits. The cake is 
rinsed to remove residual uranyl nitrate solution. A11 
solutions are drained into polybottles for later processing 
through Recovery. The enclosure is vented to the x~705 roof 
for removal of noxious fumes. 

Recommendation: 

Since NaOH does not volatilize the uranium and techi1etium, no 
accountability sampler is recommended for this vent. 
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M. Uranium Oxide Blending and Sampling Glovebox Vents 

Cans of uranium oxide. which are produced from the Recovery 
calciners, are placed in the blender glovebox for blending. 
The can is placed in a holder within the g1ovebox and rotated 
for approximately 35 minutes. An exhaust blower provides a 
vacuum on the glovebox. The air' is drawn first through a 
roughing filter and then through HEPA filters prior to being 
vented to the atmosphere. It is unlikely that the can would 
break open, but even if that happened~ the oxide is in c. 
solid form and would not volatilize. 

Recommendation: 

Installation of an accountability sampler on this vent is not 
----··-····· · ··----·---- ----- ··----·--recomrnern:lett-:-··- -···· ---- -- ------------·----- ----------·- - · --- · ······-···-··--·-·----------··---·-·· 

N. X-705 11 F11 Area Calciner Solution Recovery 

The 11 F11 area calciner is used to convert the urany·1 ni'ttate 
solution from Solution Recovery into uranium oxide. This 
unit is an electrically-heated rotary calciner. Solution "is 
fed to the calciner at a rate of 10 liters per hour via a 
packed column, where the solution runs countercurrently to 
the gases being exhausted from the calciner. The feed 
solution scrubs the off-gases from the calciner, and the 
off-gases preheat the feed solution. The nitrous oxides 
generated in the calciner are vented through the packed feed 
column. Exhaust from this column passes through a 4-inch 
cyclone separator, which removes any liquid contained in the 
exiting gases. The inlet line to the exhaust blower is 
baffled for further removal of any contained liquid. 

Gas leaving the exhaust blower passes through the exhaust gas 
scrubber column, which uses recirculating water spray and a 
series of trays and weir overflows to obtain contact between 
the exiting gas and water within the column. The nitrous 
oxide removal efficiency of this scrubbing system is approxi­
mately 55 percent. The impact of this operation on materials 
accountability is unknown at present. 

Recommendation: 

It is recommended that this vent stream be further evaluated 
with a portable continuous sampler to determine the need for 
permanent sampler installation. 

*** 
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10. X-705A RADICATOR EXHAUST 

The X-705A Radicator is a controlled air. dual chamber incin·· 
erator for the thermal destruction of classified and contaminatgd 
solid waste. The upper chamber is propane fired to above 1000 F 
to remove smoke, odor, and particulate emissions from the flue 
gas. After the incinerator is loaded and purged, the pilot light 
is lit and the main propa'6e burner is ignited to preheat the 
upper chamber to about 1000 F. After the bottom chamber is litp 
the door is clamped shut, activating air supply valves» which 
introduce the proper amount of air for efficient cornbL!stior1. 
After the burn is completed, the contaminated ash is shoveled out 
of the lower chamber into a screened hopper to filter out foreign 
material. A pneumatic vacuum system pulls the ash from the 

·------- -·· · -----· ·· · · -·- ·-bo-t-tem -of--'t-he--flef)·J)er--and--depe-s-i-ts- --i--t· --f n--a-- -st-0r-a9e---hop.p.e-r-.-- --+-he- .... ---·-- -- ---- -­
air is pulled through a sintered metal roughing filter and a bank 
of high-efficiency filters inside X-705A before being exhausted 
through the vacuum pump. The impact of this operation on 
materials accountability is unknown at present. 

Recommendation: 

Both the stack and vacuum exhaust vents should be further 
evaluated by portable continuous samplers during operation to 
determine the need for permanent sampler installation. 

*** 

11. X-700 CONVERTER SHOP AND CLEANING BUILDING 

In the X-700 Building, the only atmospheric vent that has the 
potential of emitting uranium or technetium to the atmosphere is 
located at the Furnace Stand. This vent is an 8-inch diameter 
stack, which emits vent gases from each stand after technetium 
and uranium have been removed through banks of alumina and NaF 
traps, respectively. In addition, further uranium removal is 
promoted prior to the NaF traps by a cold trap cylinder, if the 
uranium concentration is greater than 2200 ppm. Typically, this 
vent stream consists of nitrogen, fluorine, HF, and slight traces 
of uranium, technetium, and other impurities from the converter. 
These gases are vented to atmosphere by a two-stage air jet. 

Whenever operators are treating or purging a converter at the 
X-700 Furnace Stand, the vent is sampled once every four hours at 
the outlet of the chemical trap bank being used. When the 
analysis indicates greater than 20 ppm uranium, the traps are 
changed out. 
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" 
Recornmenda t·i on: 

An accountability sampler and total flow measurement system 
should be installed on this vent. 

*** 

12. X~744G BULK STORAGE BUILDING 

In the X-744G Building, there was one vent to atmosphere that has 
been dismantled. This vent was used for physical sampling of ·· ----·-···------·-· · · ---· ·-· -----so r; a-·-s-crap-·ma terra T~- ·-·-·Tfle··--mc»s·t"-·freque-n tl y --samp Ted-·ma t"eri aT··-w-as___ ---------
trapping material. The most uranium that could have been re-
leased was the amount that would have been carried out by dust 
particles of trapping material released during handling opera-
tions. Due to the use of HEPA filters, the amount of dust 
discharged to atmosphere was quite small. This vent was~ 
therefore, considered to have had a low potential for losing 
uranium. 

Recommendation: 

If a similar vent is built in X-744G and used for the same 
type of sampling, there is no need to monitor the effluent 
for accountability purposes. 

*** 

13. X-760 CHEMICAL ENGINEERING BUILDING 

The Chemical Engineering Building, X-760, has one vent to atmos­
phere. Its primary purpose is to discharge the fumes from silver 
soldering. Occasionally, it is used for the calibration of an 
instrument, such as a gas analyzer. lt is possible that uranium 
could be emitted during this opera ti on; however. the amount of 
uranium released during a calibration would be insignificant. 

Recommendation: 

Since there are plans to discontinue the use of this vent~ it 
should be left unmonitored. 

*** 
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14. X-770 MECHANICAL TESTING BUILDING 

The X-770 Building, once used for training operators and tes'dng 
gaseous diffusion equipment, is now in 1 ong-term standby. and 
there are no plans to reactivate it. There are eight e;{ho.ust 
fans over the high bay areas and one in the cold trap room that 
could have exhausted uranium released during a testing per'ioci., 
There are no direct vents to atmosphere that could have dis­
charged uranium. 

Recommendation: 

Since the building is no longer used, and wou·ld 1·tqufrc 
considerable modification before it could be returned to 
service, there is no need to monitor this bui"lding for 

-·--·i·nven-to·r-1·--p-urpos-e·s.----- ·· · ·-----···-·-·-- -·--·--------·· · ···--··-···-··· ····-··--·---·-··· · ·· 

*** 

15. X-720 MAINTENANCE AND STORES BUILDING 

There are two vents in the X-720 Building that di scharg<: tc 
atmosphere. One is in the cleaning room where sman parts or 
instruments are cleaned, while the other is in the line rAcorde~ 
room. 

The cleaning room handles equipment that is too small for decon­
tami nation in X-705. Since these instruments are slight'iy 
contaminated, there is a possibility that a small amount of 
uranium could be released from this area. However. the amount is 
so insignificant that it could have no effect on inventory,. 

Recommendation: 

It is recommended that this vent be left unmonitored. 

In the line recorder room, calibration standards for line 
recorders are prepared. These standards constitute the major 
potential source for a uranium release in X-720. They are made 
from depleted material at low pressure, in a container approxi­
mately the size of a 25 sample container. If one of the stand­
ards would be released to the atmosphere. the loss wou'ld be ·iess 
than two kilograms. Records are kept on the weight of the po.rent 
cylinder. There is no history of a release in the room. and if a 
release did occur, a fairly accurate estimate of the amount 
released could be made by weight difference. 

Recommendation: 

It is recommended that this vent be left unmonitored. 

TR-011485-WTB *** 
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