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NEeUTRON PRODUCTS inc
22301 Mt. Ephraim Road, P.O. Box 68

Dickerson, Marviand 20842  USA
301/349-5001 TWX: 710-828-0542

August 9, 1989

Mr. Roland G. Fletcher, Administrator
:Center for Radiological Health
Haryland Department of the Environment
25300 Broening Highway

Baltimore, Maryland 2122¢

' Dear Mr. Fletcher:

Enclosed, in fulfillment of Condition J of Amendment 33 to our MD-31-025-01
license, is our plan for compacting low level radwaste “in a safe manner” As
we are accumulating a large volume of bagged low level waste, wa faal an
urgency to move on with the progran. To thet end, your prompt review will be
appreciated., We are proceeding with procurement and fabr;catzon of the new
hardware in parallel with your review.

\

- Yours truly,
. NEUTROK PRODUCTS, INC.
;’“.,.4_ AI |

Frank'Schwoerer, Vice Preazident
FSimve:i8 ' ' e ’
Enclosure

cc: Hr., Lawrence H. Ward (w/o encl)

RECEIVED
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- A. Gegggg_

This document describes our plan for compacting low level radwaste "in a safe
manner" and is in response to Condition J of Amendment 33 to the HD-31-025-01
license. The plén comprises! (1) building a new drumrmed waste compactor,
fitted with a shroud and sparging air flow, to contain and entrain sirborne
activity resulting from compaction; (2) provision of a HEPA filter (and blower)
to remove radioactivity from the discharge air; (3 ducting of the filterad
discharge air to the Hot Cell Exhaust systerm whare it will be filtered again by
the secondary HEPA filter and where the exhaust air is monitored for airborne
radiocsctivity; (4) operating procedures to ensure that the compaction system is
operated as intended; and (3) a nonitored phase-in programr Lo ensure that the
system performs as intended.

Our Health Physics Consultant has worked with us in developing the design of
the waste compaction unit, the air filtration and monitoring system, and

' procedural conceptas and, as he states in a separate letter, considers our
approach to be satisfactory. We hereby request review by the Haryland
Department of the Enviroament (MDE} of tha design, the procedures, and phase-in
prograr. In parallel with MDE’'s review, we are proceeding to build the new
waste compactor, purchase the new HEPA filter and blower, and install the
tie-in to the Hot Cell Exhaust System. We will invite NDE representatives to
witness precoperational tests and lirited, closely monitored compaction
‘operations of the system before we receive full authorization to resume
corpaction of low level radwaste.

The. provisiona to collect, filter, and aon;tor gxrborna radioactivity will be
as follows.

(1) - A stcinless—ateei circular shroud (see attached sketch) will enciose the
top 3 to 6" of the drum with & 1/2" nominal annuler clearance. The front
of the shroud will hinge open to insert or remove the drum and the closura
joints will be sealed with neoprene or equivalent gasketing material. Air
will be sparged from the shroud at a fiow rate of about 100 CFM. This
will mmintain an upward flow of clean air at & velocity of about 360
ft/min through the annular gap between the drum and shroud. As the
raximur rate of waste corpaction will be less than 25 CFM, we expect the
sparging flow of 100 CFY¥ to ba adequate to prevent escape of airborne
radioactivity through the annular gap and keep the cutside of the drum

free from contamination.
RECEIVED
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Air sparged from the shroud st about 100 CFM will be carried in a 2 to 4"
diameter duct to a HEPA filter, mounted on a skid. A suitable filter unit

 is made by Flandera Filters; it is a G-1 Bag-In/Bag-Out unit described in

the enclosed manufacturer’s literature, with a rated flow of 105 CFN at an
initial pressura drep of Q.62 inches of water. The blower will have to
develop & head of from 0.7 to 1.2" of water at 100 CFK. A blower meeting
these conditions is a Dayton Model 4C006, available from Grainger. We are
investlgatlng other filters and blowera and our final salectiona Rnay be

- different médels but will have egquivalent perforuance.

The filtered diacharge of the filber/blower unit will be ducted (as smhown
in the attached flow diasgraem), by 2 to 4" flexible hose and hard-piping to
the Hot Cell Exhaust System, where it will tie into an existing sampling
port between the primary and secondary HEPA filters. The duct will have a
damper, near the waste compactor, to be clcsed when waste compaction is '
not in process. This arrgngenent {a) ensures that airborne radicactive
discharges from waste compaction are monitored by the continuous sampling
systen of the Hot Cell Exhaust System; (b) avoids the need to DOP-tast the
HEPA filter of the compactor because the discharge passes through the’
DOP-~tested macondary HEPA filter; and (c) as shown in the attached graph
provides for negative pressures throughout the system, except for the
final exhaust duct, sc that any leakage will be inleakage. W#hen we first
rasuse waste compaction, we will count the filter element in the hot cell
exhaust sampling system frequently until we establish what levels of '
airborne activity are contributed by waste compaction. ) '

Waste compaction will be done in an enclosed space, in which airborne

_rﬂleﬂCtIVlty concantrations will initially be sampled. If sampling:
]eatabllshas that there is no significant radiocactivity release, local axr
-sampling will be discontinued. Until the courtyard enclosure is

complated, we plan to install and operste the waste compactor in the
"decontarination roomr", located between the hot cell access room and the
contaminated  tool storage TOOR.

C. Hechenical Deaign

The new coapéctor will have the following improved mechanical design features
over cur existing compactor.

W

m

The horizontal distasnce between aupport laga will be incieaaed to about
307,. from the existing 25". This will provide space to inatall the
circular shroud described in B(1), abova.

The vertical clearance between the top of the drur and the bottom of the

"fully-raised compaction piston will be increased to about 14“, from the

existing 1-3/4", ip order to provide apace for the circular shroud and to
allow the option of sttaching a stainless stee]l collar of about 10" height
to the top of the drum during the compaction process, The collar will
rake it possibie to load ond compact a grester quantity of material inte .
each drum. '
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(3) The stroke of the hydraulic cylinder will be increased to at least 36“ .
from the axisting 24", as an adJunct to the increased vertical clegrance
descrlbed 1n C(2), above.

'(4) Stops will be provided on the base plate of the compactor to aid in
properly positioning the drua in the compactor.

None of these mechanical design festures is considered to be safety-related.
However, they will facilitate incorporation of tha safety-related features
‘described in B, above and improve the efficiency and conveniece of the
coRrpaction process. ‘

Prior to each use of the waste compeactor, the operators will verify that valves
in the Hot Cell Exhaust System and between the compactor and Hot Call Exhaust
syster are properly aligned and that air flows are as intended., Since the Hot
Cell Exhaust System is aligned to provide flow through the primary HEPA filter
juat upstiream of the tie-in from the compactor, except when that filter is
being changed, waste compaction can be done at &0y t;-e, except when that
primary HEPA filter is being changed. '

At least 1nit1a11y, local air saaples will ba taken in the enclosed srea whare
the compactor is opérated. :

To prevent spréaad of contamination, low level waste to be compacted will be
brought to the compactor in closed plastic bags, and drums of compacted waste
will be capped in the enclosed area where the compactor is operated.

4 Radietion Work Permit will specify protective clothing and personal dosimetry
to be worn, traxnlng raqu:reneuts for the operators, and suparvxazon
requirements. -

i e e e T T

Before low lavel radiocactive waste is compacted, the new waste compaction
“syster will be aubjected to the following pracperational tests and its
perforamance ronitored.

~ OUperation of all wmechanical systems, including the hydraulic cylinder and
‘piston and opening and sealing of the front of the shroud. _

~  Qperation of the aparging air system and verification of flow rates, flow
velocities in the annul&r gap betwesn tha drun and shroud, and pressure
drops.

= Our HP Consultant and represantativas of HDE will be invited to witness
these tests.

We will request authorization to resume limited waste compaction, upon
succegaful completion of the preoperational tests.
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Linited waste compaction will consiat ofvconpacting waste ip & limited number
(say 3 to 5) druss under closaly monitored conditionsa; this mronitoring to
include:

- Local air sénpling‘in the enclosmed area where corpaction is being done.

- HMeasurement of Tadiocactivity coliected on the filter in the Hot. Cell
Exhaust Sampling Syste=n.

- Wipe samples of removable contamination on the outside of the druna,
‘pafore and after waste compaction.

- UWipe samples of the floor of the conpaction area before and after weste
corpaction.. :

- Witnessing by our HP Consultant.

- Vitnessing by MDE representatives, if they deaxra to do so.

Upon successful deronstration that the compaction system cperutes as intended,
we axpect to receive full suthorization to resume radwaste cuxpaﬁtian utilizing
the system and procedures so demonstrated,

FSimvc:i8
wWST-CHP
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OCne of the primary uses of hepa filters i§ for the
containment of toxic material. This means that the
material collected on the filter has more than likely
been generated within the facility and is of such a
nature that it should not be permitied to escape
into the atmosphcrc When filters becorpe contam-

- inated in-service, a method for their removat with-
out direct operator contact is necessary.’

|
!
|
3

The-Flanders G- 1 Bag—ln/Baq -Out Filter Housing. is
designed for installation of a single glement {pre-
filter, hepa filter, carbun filter) in low CFM ventila-
tion systems, 11 is designad to accomodate either
12" square or 24" square filters In various depths.
(Refer to the chart orni page 3 for applications.)

The G-1 shall feature the ability for the pperator to
~change filters without coming into direcl contact

with the {ilter ang the toxic material col]ected duir-
ing s serviee life,

Located within the housing door shall be a double
ribbed bag-out port which shall be deexgned 10
accept the opening of a heavy duly PVC bag. The
port has been hemmed on its guter edge 10 prevont
- culting or tearing of the bag during servicing or
filter changa. When the door is opened for Tiller
removal, the bag shall serve as 3 barrier between the
opergtor and the contaminated filter, By workmq
through the bag, the operator can remove the filter

without direct contact. The bag shall then be sepa- . Seismic G-1 Bag-in/Bag-Out Filter Housing.
raled 1 . NOTE: Cover photo i3 a Seismic G-1 st!na wpphed for
¢ rom the housing by cutting betwgen the tie FAST Projact at idaho Falls, Idsho
off points. This procedure is described In further |
detag in the Installation, Operation, Ma‘menance . cord hemmed into the openmg for o firm fit when
ﬁnd Spare Parts Manual provided with each : being stretched around the bag—out port, PVC mits
Ousmg i

{ . _tens am incorporatad into the bag {or added con-
1 o . venience and safety, Each baghas its stock number
Each G-1 Housing is pravided with a dufable, 8 mil, - rolled into the hem for comven ent identification

transparent yellow PVC bag with a smooth non- ‘and re-ordering. (See ordering information On page.
sticking finish. The bag fealures anelastic sh,ock o Q1. :

4

|
{
'
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" of the correct

- the required pipe sizes, This system ¢an

The G-1 Housing is designed for filter remoVval from

the top of the unit. - The housing can be used. with

 side acoess, but Flanders does not recommend that

e unit be supported by the inletand outiet con
pections. Instead, a mounting stand or some other
means of support should be uaod : ;

The G-1 Housing is equipped wnh 3 doub}e r:b on -
the bug out por! inside the housing door sd that
when a PVC bag is installed with the ortqma filter,
it can be removed directly into the bag. The
double rib works in copjunction with an clastic
opening on the bag and a nylon safety strap to en-
sure that il fits tightly on the bag-out ope mg of
the housing. These features help to protect the
opcratar when the filter conlaing dangerods parti-
culates such as viable crgamisms, radioacﬁ\!ﬂ dust,
carcinogens, or other toxic material. :

1

Alt filters used with the G-1 Housing shali have a
filter-{u-frame seal on one side of the filte?'s frame,
The Fluid Filter-1o-Frame Sesl® shall be P%fu.l?d
by means of & continuous knife edge on zbe face of
the frame which mates into a continuous channel

“on the air-entering side of the filter, This r:hannef

shall Le filled with a highly viscous, non- drymg,
siticone-hased adhesive. This filler-tG-frame seal
eliminates the possibility of a bypass of unfiitered
air around the filter which can occur when using
gasket seals, Gaskets may lose thieir memory, sepa-
rate {rom bondod joints and adhere to the framo
causing (earing upon filter removal., : ;

]
Flanders developed and patented the Fluid Filter-

to-Frame Seal and yuaranices it to pass an in place

| DOP tast alier installation into the operafor’'s sys

term {when ysed with the properly sefected and un-
darnacad fitters and when tested par ANSI-NS10-
1980). NOTE: This claim is based on fhe selection
t fluid against potential hazards in the
systern. Silicone greose is the standard mw!mm

There shall not be a specific diameter miet and out-

et flange connection for the G-1 Housing, since

requiremaents vary considerphly for materials and
pipe sizes. Therefore the purchaser n\us\:pPthy

& made
to adspt directly to your present duct wb'k '

“U.S. Patent No. REZ7701 .
L . H
I
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 The base price includes either a rolled sheat metal

" nipple {for connections to flexible hose clamps} or
any standard sleel or stainless stee] ASME piping

- up to 127 in length. Flange conngctionis are not’
included in the base price but can be furnished
“with the housing as an option, -

" Conventional I
Gasketed Filtardo-
Frame Seal

- Flucf Framy -

Rt

Flanders Q
Fluid Filter-tor
Frame Seal®

L

Fositive- and Permariant Filter-to-Frame Seal™

|
|

|
i

J

s
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Engraved Equipment
Fdentification Plate

Note A ..

Doar Gafket

‘Dow t at.chét

Optional 27
DOP Tast Port

QOptional
~8lip On

Flangn.,__q‘
el |

- Optional” ':', ‘ 9
Inlat Static Baffle

Pressure Pory Plate

tl
Oumnal —‘-"""“.a

Motsture
Drain and

‘Side Views - l

{8} Un 10 12" jong furmshed

(¢} Flange Connections are not included in the base

" Optional Down
straam DOP
-Sample Port

Optional
Qutiet Static
Pressure Port

| Fluid Ses!
-Knife Edge

» Optional
Upstream DOP
Sample Port

NOTES: INLET AND OUTLEY couwecmomsﬁ}
(A} Available in either standard:pipe gizes or in rolled
_ and seam welded nipple connections. Buyer to.

spacify diameter and/or piping teqmrements as
applicable.

uyer to specﬁy
fength. K

price, Buyer to spacify by jchedule, 6.d.,
thickness, bolt hole elrcla diameter, bolt hole
size, glc, 85 reqguired,

{0 Also, the pipe connection can be ordéred in
various angular ccmf fguratigns, {Contact
Factorv)

s

;
' ;
N : o

'— 35

: ‘
ousios | pie, | oimemons | Nominel Filtsr Dimentions '“'m"ﬁi'éifi?f‘;““’““ )
Number Size % v z 1 Height (1 | Width (W1 | Qe (D1 R Ceeity swen FLOWE | Separator
GI1IRCCD | CE.0 | 217 | 19" } 18", ] 127 12" 575 | _ioscem | 62 62
GIIRCCF | CCF f 21" | 267 | 187.) 12" 127 [ ntizn | 160cEM | | 7% 87
G1IRGG-D| GGD] 30" 125" | 367 | 24" 28" 57/8° | BOOCFM 62 i
G1IRGGF | GGF |39 |25 (36 .| 26 | 24 | 11tz | 100GFW | | 75 82

. @FLANDERS FILYERS, INC., 1983 mnemesr? FRODUCERS OF HEFA FILTERS AND SYSTEMS FOR SCIEMCE AND INDUSTRY SINCE - 1950



- Door Latches

Leak ?ésmag of Housing i

I e o e e I UL o REGR iy | =i o J SRR oy
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é'ﬁuusmg Mateoriat

‘The G- Filter Housing shalt be constructed from

either 14 gage type 400 stainless sieel pain 1ed with
gray epoxy or 14 gage type 304 stainless steel with

‘8 2-B mi! finish. All joints and seams are Wé!d@d

airtight per AWS D 9.1 1880 and ground smjooth

‘where applicable, so the unit is fre of all mes and
- sharp edges,

Thera shall be four tie down latches per :su,leﬁs
door, which shall be springlvaded in such a manner
that they pivot away from the bagout port after
reluase and do not impede the bag-out procx‘ss

The knob of the tie down latch is designed to spin
free for door removal, but is captured on ttie
threaded rod and cannot be lost. The entire assem-

bly can be quickly and casily replaced shou d it
bacome damaged 3

|

Prior 1o shipment from the factory, each G-1 Hous

“ing shall be blanked off at the inlot and outlet and

tested by the prossure decay method in acéordance
with ANSI-NB10-1980 to 10"w.g. as spnuﬁed in
ANSENSDD 1880, Table 44, Fol 30wmg this tost,
each fiiter position shatl be fitted with an girtight,
{ilker-shaped plug and the housing knife edge shall
be tested by the pressure decay method in accor-
dance with ANSI-NB10-1980 1o 10" w.g. #ﬁ SPACI-
fied in ANSI- N609 1980, Table 4.4,

Safely Sirap

At P o e e i

A one inth wide nylon safety strap shaH be pro-
vided with eact G-1 Filter Housmg 1o fit around
the lin of 1he bag out pert, in between tf!P wo rits
and over the mouth of the bag. This shatl supple-
ment the alastic band in tho ‘sag anyg | rwenl mp

- Cinehing Strap

fm— v

‘bag from pulling away from the lip|in caso the filter -

is dropped accidently during replacement. The
inner side of the strap shall have a'%onge neoprens

-laminate so the strap can be cinched tight sround
~ the bag and the metal lip. The eff:?aency of the

safety strap can be demonstrated b‘v its ability to
lift a G-1 HOUstng and filter by the bag, even

“though it is neither Irnended nor recommended for

this purpose

A 1" x B" cinching strap shall be qro\)id'ed with

~ each housing {or yse in tying off ti;m slack in the

bag during the interval batween filter changes, in
order to prevent the bag from belr;g drawn into the
housing. The strap shall be tied arpund the bag at
8 point near the lip of the bag-out|port, drawing
the bag tautly across tha port angd gliowing the
slack to fall off to. the outside When 1he door i5
closed, the Bag shall remain inside: the door.

Wetal Pocket

Each door shall be equipped with:a metal pockst

" {or the housinyg instruction manuzh which is pro-

vided with the housing. The mantial contains com-
plete, detailed information on thg G-1 Housing
including installation and operation instruction and
spare parts information, A waterproot vinyl envo-
lope is included for safe storage of the manual.

Engraved Equipmeont
identification Plate

Each housing door shall have a painted aluminum
labal with the manufacturet’s name, housing mocel .

" niumber, filter model number, PVC bag number, .

manufaciurer’s ordar number, and wherea spocified,
tha owner’s ventilaton system numher perma
nently engraved on the label to facxiatat; regrdering
of riticai replacement parts gnd.components.

§
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Construction Detalla (Continued)
E

internal Details

Filter C!aiﬁpa

'
Spring loaded filter clamps on the G-1 Housing .
shall prevent the filter from becoming loose during
operation. The two (2) clamps shall be constructed
of type 304 stainless steel with a 1/4" stainless

steel rod handle, The handle turns in ane direction -

onty and {ocks when in the cioaad posmon

‘Baffle Blate

= s = et

As the air enters the housing, a baffle platp shall
tirn the air downward, At the pnmt where the air
hits the bottom of the unit, the air urds upward
and passes through the filter element. Afier pass-
ing through the filter element, the air hits the
access door and is turned downward  hitting a baf-

 Fluld Seal Knife Edge

tl . . . FHGGE .13

w WA Lo A A [ e A A

. fle plate that lorces the air out| of the fillter

housing. {Sea illusiration on page 3).

The filter-to-frame seal in the t'musing shall be
effected by means of a commgous knife edge on
the mounting framea that mates to a continuous
perimeter channe! on the face of the filter, This
channel shall be filled with a viscous, non-diying

compound. (See itlustration on page 2.)

pmr Casket

- The gasket on the door of the |G-1 Housing is 3
~ black neoprene, 1/2" thick sh;et permanently

adhered 1o the inside of the door.

- Code Welding

Al welding shatl be performed by QUa!}ﬁed welders

and pro(.edure.'.-. are in accordance with ASME
Section IX as spec:fxed in ANSI-NB09-1980, Para-

graph 7.3, . ;

Statlec Pressure Port {

Static pressure ports shall be located m the inlet
and outlet connections of the housing. Conr\eo
tiors shall be with a stainless stee! quar, "er-inch

hat- Coupimq with plug. i

bop Tea& Portig o -
. The DOP st port (2 150 sound, nsihaup‘.mg

with plugl shail be located on the miet side of the
G-1 Huuamg The upstream and downswam
i

]

‘sample ports shall be located an the outlet side of

the housing (upstream of the buikhead} and inside
the outiet nipple,

| 7
$lip on Flanges '

- mer requasi o _ -~ g

shiall be available in carbon siéel or type 304,sta§n-
less steel, and in any standard {PS sizes,” Othoer sizes
and types of fianges shall be available upon cuslo-

Additional 150 pound or TZE%Sound sl.ip on ﬂan‘g&é
f

> ;‘
- T Hm e

Moisture Draln and Veive

Where there is a potential for }no;sturn condensy

-tion in the system, the G-1 Hm_mlng shall be avail:

gbie with 8 moisture drain’ which consists of a
stainless stesl, hall.inch, haif—couphng with plug
and ball vaive.

(Continued)
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~Filter Removal ?rag

Low Leak Test o

Standard Options (Continued)

'

A removable bag out tray shall bhe avai abh‘ 10 pro-
vide suppar{ to the filter being removed from the
housirg ond to the replacernent filter dur’ma the
changa-out psocpdure Following refrové of the
door, the shelf shiall be fastened 1o the houmng by
means of the door latches. (The filter remaoval tray
cannct be used for 1op access applications.).

’ : , |
Custom Engraved Plates |

“Stancard G-1 Housings feature labels whfich include

the housing model number, the filter madel num-
ber, the criginal Flandess order number, and if

speci‘ied, the owner's system number. Where addi. -

tional information is needed, the owner or design
engincer can furnish the information to t'dnders
and custom cngraved plates shatl be provided.
These plates shall be permanently welded to the
housing and shall be made from pohshe«:g stainless
steel. Leftering height shall be 1/8". |

i

(The leak test described in paragraph three of
Construction Details (page 4), e.g. the pressure

“decay method per ANSI- NQWGWQBO is p{)nstr‘er-
. ably tess stringent than the the leak test required

in the Nuclear Air Cleaning Handbook, ERDA

C76-21, Table 4.5 {or all welded, man- Cnify steel
housings. [There is no category Tor multiple filter,

side-servicing housings.] The comparison of the
respective permissable leak rate is 1:651. Thore-
fore, the Low Leak Test is specified below, is
offered as an alternative to the ANSH test) The
pressure decay leok test af both the housing and of
the tilter-to-frame scal at each filter position shall
be porformed in two separate tesis in adcordance
willt ANSI-NG10 1880, ERDA 76-21, Tuble 4.5,

The leak rate shall not be greater than 0,2% of the

volume of the housing per hour at 10" w.g.
_ P

Banding Kit ]

Although no bag out tools shall be mquzrnf! for
filter changes, Flanders can provide a handing kit
to facifitate in the secure clamping off pf the bag
batween the housing andgd the spent filter. The band
should be cinched down tight and locked in place
to prevent any leakage of air {rom the tontami-

‘spectra clirves.
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nated filter, The kit shall iru‘;!ud{e a supply 0T 25
bands and 1he necessary tools to perform the band-
ing operation. {Ses page 16) : . ‘

Seolsmic Quallfication

Seismic qualification testing has been performed
on some units Lo certain levels. The owner or
design engmeer should contact $e {actory with

design requirernents and specifigations to ensurs
that the manufacturer’s test resylts are in accor-
dance with the seismic loading requirements for
the owner's Tacility and plant site. The following
information is required before Klanders can prepere
a quotation: 1) design spacification and author,

2) project pame, 3} location of projact, 4) requirad
acceleration levels, and B} requited response

High Preasure Unit

Flanders has designed a special —!P G2 Housmg
which is capable of pressures up 10 15 psi positive
and 14.7 psi negative. Welding quahf["auon per

. ASME Sactian Vi is neither required nor avaitable
- on these units, All welds will be performed under -

AWE D1.1 1982 and AWS D1. 3 1981 {Code Weld-
ing program per ASME Sacuon 1X)

HP-G2 High Pressure Housing Unit
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