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*

P.O. BOX 178 e BALLSTON LAKE. NEW YORK 12D19
Telephone:(S19) 3991369

,
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-

5 AND 10 CUBIC FEET DISPCSABLE DI'INERALIZER VESSELS

DESIGNED FOR IN-SITU CEMENT SOf.IDIFICATION

MODELS - CS-510 and CS-1025

PURPCSE

The 1:odels CS-510 and CS-1025 Demineralizer Vessels are designed for one
tim? use; after use the contents are solidified with cement in-situ for
wacte disposal shipment and burial,

GENEPJ.L DZSCRIPTICN .

.

Easic characteristics of the vessels are as follows; additional technical

data are covered in t,he attached sketches and data sheets. ,

Model CS-510 Model 1025
Press. rating ' 100 psi 100 psi
Flow rating 10 gpm 25 spm -

Diameter 18 in. 24 in.

11eight 58 in.' 65 in.
The vessels can be procurred empty for charging by the customer, or can
be furnished pre-charged ready for use with the following type media:

. Ion-exchange rest for removal of soluble activity.
Activated carbon for removal of insoluble activity and.

small quantities of detergents and organic material.
BIRM for removal of colloidal activity in the sub-micron.

particle range.

ACCESSORIES _

Accccsory equipment is available for performing the cement solidification
operction, which can. be reused from vessel to vessel. This equipment
includes: . . .

Air motor gear drive unit for operating cement mixer.

blades in vessel, (same for both Models).
... A stainless steel funnel and pipe extention for adding

dry cement to vessel, (same for both-Mcdels)."
.

" . A stainless steel pipe dip tube to desater vessel to
proper level prior to solidification.

r -ire:1 nr.rc d* ! ve conveyor for'
f' * :ib': tub: --

.

. :. . .. 2 ;i v . , G .. . 2...- s ; . . . .:... 1 s ) ...

. Ua spccia4 requccc, sleeve type radiation slaields for tsuhs.
,
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Provides a sir::ple, portable, and easily operated system for processd media
treate:ent of vaste water and cement solidification of expende.

*
afor waste dicposal.

Minittizes exposure to personnel and potential for release and spread
,

.

of contamination.Provides flexibility for using different types of water processing
media to treat various types of waste water..

Economical and multiple use of vessel for:
.

original procurecent and shipment of media-

processing of vaste water-

solidification of expended ciedia-

packeging of vaste for disposal-

ship:cnt to burial site .-

final burial of waste-
,
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? P.O. BOX 178 * BALLSTON LAKE, NEW YORK 12019
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,
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5 AND 10 CUBIC FEET DISPOSABLE DDIINERALIZER VESSE
"

'

(see Sketches IN-911-1 and TN-911-6) 8 i
.'

(Code stamped if required).M EASIS
signed to Section VIII of ASME Eoiler Codesolidification for waste disposci after use.
signsd for in-situ cement Model CS-1025. sic characteristics of vessels:Medcl CS-510100 psi

100 psi 10 cu.ft.n. Pressure ratings 5 cu.ft. 25 gpmb. Resin capacity 10 pp= 24 in.c. Flow rating 18 in. 65 in.d. Vessel dia=eter 58 in.
,

,

e. Vessel height
260 lbs.

Bessel y' eights: 175 lbs. 710 lbs.,,c. E=pty vessel 400 lbs.
'

1160 lbs.b.- With dry resin 650 lbs. 1330 lbs.c. With resit 6 water 710 lbs.
d. Solidified with cement

TS LIST l
connection; also ~,

1-1/4" coupling with bushing for norcal water in etloading and dry cement
loading

used without bushing for initial resin nt mixer blades;

for waste solidification.1-1/2" coupling for air motor drive connection to ceme
pad cyc for lif ting welded to pipe plug.* Coupling for water outlet connection from bottom:reten

tion ele =ents;

Model CS-510 is 3/4", Model CS-1025 is 1-1/4".heads torispherical
Carbon steel vessel epoxy painted inside and out,

ion elements.
PVC riser pipe for outlet water from bottom retentcede type. te disposal.

Lcyc1 in vessel after cement solidification for wasLevel of resin or filter media in vessel during water
processing.

Uppsr mir.cr blade welded to drive shaft.)
Driva shaf t 3/4" schedule '80 ' steel pipe. (90 to as shown).(

3. Lowar mixer blade welded to drive shaft
o i s; Model CS-510
1. Bottom retention eleeents, PVC,10 cil slot open ng

has two elements,11odel CS-1025 has four elements.
,

'

i bearing.
(2. Mixer drive shaf t bottem p n ]

.
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AIR MCrr0R GFAR DRIVE FOR MIYER EIADES IN VESSEL
(see Sketch TN-911-2)

PARTS LIST

1. Top head of domineralizer vessel rig 6ed for in-situ cement solidification.
2.1-1/4" coupling welded to vessel for dry cement filling via funnel, normally

ussd for process water inlet through bushing.
3.1-1/4" pipe nipple with funnel screwed into 1-1/4" coupling to act as

enti-rotation stop for air motor drive, and through which dry cement iscdded to vessel during solidification mixing.
4. Gear reducer for air motor drive.
5. Air motor drive,100 psi air required. -

6. 1-1/2" coupling velded to vessel for connection to drive motor and for
top mixer shaf t bearing.

7. 2" sch. 80 pipe sleeve welded to air drive foundation plate, Item 8,
.

'
'

which slips over shoYt 1-1/2" pipe nipple screwed into Item 6 coupling.
8. Foundation plate bolted to nii motor gear drive unit.
9. Coupling with plug for normal water outlet connection. *

C' E?fENT SOLIDIFICATION CONCEPT

1. For vaste disposal the contents of the vessel are cement solidified
"in-situ" for shipment and waste burial.

,

2. D; water vessel down to top level of resin.or filter media using a
epscial length dip leg pipe temporarily screwed into the 1-1/4"
connection, item 2.

|3. Install air motor gear drive. assembly, Item 4.5, & 8, onto short pipe
nipple temporarily screwed into the center 1-1/2" connection, Item 6.
The drive unit slides onto the pipe nipple and is held in place byj

gravity; a hex socket attached to the drive unit vertical shaft,

! fits
cycr the hex head of a 3/4" bolt velded to the mixer drive shaft and
extending into the bottom section of the 1-1/2" connection. Item 6.

4. Scr:w the 1-1/4" pip'e nipple and funnel assembly, Item 3, into the
1 1-1/4" connection, Item 2.
;5. Stort up air drive scixer motor and add, (3 for Model CS-510 and 6 for
| Modal 1025), 70 lb.

bags of Masonry cement to the vessel through the
'

'

top funnel, Item 3.

|G. After all cement is added, continue to mix vessel contents for 10 minutes.
.

!7. Stop mixing, remove external equipment,
cnd allow to stand for 24 hours prior to movementinstall vessel connection plugs,for disposal shipment.

,
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NAVSRIPS 389-0362UNCLASSIFIED Radiological Work Practices
Handbook'

SOLIDIFICATION OF CONTAMINATFD *

WASTE SOLUTIONS AND ST)JICFOUT OF
Section: 9 Part: 3

DWII.TPALIZFR CON"N'"S Revised: 2 July 1979
Preparing Activity: KAPL/CHASN

I'
,

PURIOSE

To provide cethods for the solidification of radioactive liquid, resin
and carbon vaste solutions generated as a result of radiological over-
haul and repair vork on nuclear ships. Included is a procedure for
sluiceout of desineralizer contents.

BACKGROUND

Solidification of radioactive liquids is required by land burial sites
and the solidification of processing bed media (resin and charcoal) might *

also be required in the future. These radioactive vastes must be im-
mobilized such that the characteristic of fluidity is co=pletely elimi-

and the final solid product is monolithic of definite volume andnated
shape (free-standing).

Three solidification methods are described in this work practice and
consist of the following:

Radioactive liquid, resin, and carbon re solidified ina
Method A -
55-gallon - D.O.T.17-H steel drums by preloading the drum with
essonry cement and stones, adding a known volume of radioactive
liquid or slurry, followed by mixing the contents using a portable

The method is simple and relatively inexpensive todrum roller.
use at facilities which generate a high volume of low-level radio-

For facilitiesactively contaminated vaste solutions annually.'

which generate a small volume of radioactive vaste or require a
quick-semi-remote method because of high radiation dome concerns,
consideration should be given to the use of Method B, which follows.

Method B - A 55-gallon - D.O.T.17-H steel drum with an internal
,

A portable
mixer paddle blade is preloaded with masonry cement.
air-driven motor is clamped to the shaft of the paddle blade and
a known amount of radioactive liquid or slurry is added followed
by the addition of silicate solution. The contents are mixed for
a short period of time to achieve r..-lidification. I

_ _ , ,

Eevised: 2 July 1973 o_3,3
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This method is reco== ended for shipboard use because of space

limitations and the fact that ships and tenders normally gener-

ate a small quantity of radioactive liquid and processing bed c.
media. L,

P

Method C - This solidification method is useful for small volumes
(2 gallons or less) of radioactive vaste solutions in which it is
desirable to quickly solidify the vaste solution either because

of high radiation level or to eliminate the transport of the liquid

vaste for subsequent cement solidification. g

A non-toxic solid organic polymer is mixed vigorously with the

radioactive vaste and solidification occurs within minutes. The
mixing operation can be accomplished in a plastic bottle and the

final solidified product is disposed of in a 55-gallon drum filled

with other miscellaneous solid radioactive vaste. Solutions not
compatible for the polymer method include oxidizing chemicals
(e.g., permanganate) and concentrated detergents () 0.1 oz/ gal).

Suggested applications of the method may include the following:

(a) Small volu=es of non-oxidizing or acidic chemical vastes
that are segregated from drains.

.

(b) High dose rate radioactive water collected in poly bottles.

Sluiceout of demineralizer contents (e.g., resin or carbon) can be 2

accomplished by gravity drain method as described in paragraph h.0.-

PRACTICE

i 1.0 Solidification Using Drum Roller Method

1.1 General Description

This method uses a portable drum roller to mix a known volume
of radioactive vaste solution, resin, or carbon slurry with

masonry cement and stones. A predetermined amount of cement
and stones are preloaded into a 55-callon drum that has a re-
movable top cdver with two 2-inch bung cap penetrations. The
preloaded drum is filled with a measured or known volume of

| radiocctive water, resin, or carbon slurry and immediately
'

rolled to achieve a homogeneous mixture. After rolling the

drum for a specified period of time, the drum is vented im-
mediately and allowed to stand until a solid and free stand-
ing mass is obtained. The procedure permits the addition of
excess ccmant should there be a small volume of liquid left

on the curface.j
.

i

Revised: 2 Ju_3 2979 9-3-2
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It is cssential that the following important oteps of th2 pro-'
.

cedure be carefully implemented:

(a) Know the volume of vaste solution to be added to the pre-
loaded drum to preclude overfilling. The flow rate is im-

'

portant (3 - 8 gpm) to prevent premature set-up before
mixi,ng is started.

(b) Immediately after filling the drum, quickly remove the
discharge line from the drum and begin the mixing step.
Failure to do this vill re,sult in inadequate mixing due ,

to premature hardening at the cement-liquid intela' ace.
Be sure that the vent valve is closed before tipping the
drum over.

(c) After rolling the drum, upright the drum and open the vent
valve slovly to eliminate the potential of pressure build-
up.

(d) Field testing and experience has shown that rridiological
problems can be avoided provided trained operating personnel
perform the work. Trained personnel shall be used for the
solidification work. As a minimum,their training shall

*

include performing the work at least once using non-radio-
active water.

(e) Procedural steps shall be performed in sequence unless
otherwise indicated.

(f) Preloading of 55-gallon drums with masonry cement and stone
shall be performed outside of a radiologically controlled
area and kept dry.

(g) The formulations described herein are specific for certain
vaste solutions, carbon and resin slurries. To determine
the cement to vaste ratio for radioactive solutions not
identified in this procedure, one to five-gallon bench
tests should be performed and evaluated.

(h) Npv 55-gallon, D.O.T. Spec. 17-H, open-headed drums with
two 2-inch bungs shall be used for the solidification vork.
Prior to leak testing of the drum, a visual inspection
shall be performed. The lid shall contain a new gasket and-

locking ring of the proper size, shape and strength. The
bung holes and caps shall be inspected, (gaskets, threads).
Drums shall be leak tested prior to the addition of cement
or vaste material.

(i) Bags or containars or rasenry c'erent chould be stored in-
doors and cement that has hardened shall not be used.

Revised: 2 July 1979 9-3-3
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. (j) Anti-C clothing, dosimetry requirements and other radio-

logical control requirements shall be specified by cog- (-
nizant radiological control personnel or the local work '

document implementing this procedure. The radiological
controls shall be based on the fact that the contamination
is in,a vetted form and that no indications of airborne
contamination were ever detected during the tests to

prove this method.

1.2 Material Requirements -
,

(a) Drum Roller (mobile) - Suggested Source

Norton Company
P. O. Box 350
Akron, Ohio hh309

Bulletin DR-190; Fig. 660, 1/2 H.P. Motor, explosion proof
10-18 RPM variable speed, locking wheels or equal.

.

(b) 55-gallon drums - new D.O.T. Spec.17-H steel drum, re-
movable head with two 2-inch bungs and threaded caps. The

top cover shall be 14 gauge and the body sheet 18 gauge. -

The 12 gauge bolted ring shall have a 15/16-inch bolt and
nut. The two 2-inch threaded caps shall have a minimum of

three threads and be positioned diametrically opposite and

close to the outer lip of the top cover.

(c) Number two stone or equal - Two to four gallons of stone
required per 55-gallon drum. The diameter of the stones
shouldbeintherangeof1-1/2"to2-1/2".

(d) Masonry Cement - 70 lbs. per bag or drum. Meets ASTM
specificationC-91,FederalspecificationSS-C-1960/1,
AASH to M-150. This masonry cement,when mixed according
to ASTMO-270, vill make Type N Mortar for masonry and stucco.
Since the composition of masonry cement might vary from place

t

to place, the above specification should be used for pro-
curement action. In addition, portland cement aball not
b'e substituted for masonry cement since the masonry cement
contains hydraulic lime or limestone and mixtures of port-
land blast and slag materiale necessary for the fast set-up of
certain vaste materials described in this radiological work

I practice.

|

i
! -

| -

i

| Revised: 2 July 1979 9-3-4
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~ . , (e) Vrenchrs for drua cnd bolt cnd bung c:2ps. Pipe vranch
for vent valve.

(~ (f) Radiological Containments (Refer to figures).
Vent valve, plastic sleeving,' 2-3 Cn4 filters or. equal,
wood stick, plastic bag, lay down paper, vinyl tape, hose
clamps, knife.

'

13 Formulations

The following vaste solutions and. required amount of cement and

stone to achieve solidification'should be used for the drum
roller method.

Solidification Formulas (Drum Roller Method)

Masonry Maximum Volume of
Cement No. 2 Stones Waste Solution

Waste Solution (1bs) (gallons) (gallons)

1. H0H Resin Slurry 210 2-4 35

2. Activated Carbon Slurry 210 2-4 35

3 Detergents 245 2-4 28 .

(< 0.1 oz/ gal)

4. Ammonium Hydroxide 245 2-4 28
(pH8-10)

5 Lithium Hydroxide 245 2-4 35-

(pH 8-10)*

6. Citric Acid; 245 2-4 28
Ammonium Citrate;
EITTA -

(Priorneutralization
to greater than pH T

:

required)'

7 Alkaline Permanganate 210 2-4 28
i

NOTE: The flow rate o'r vaste solution or slurry should not be less
tha'n 3 spm or greater than 8 gpm.,

I

1.4 Procedure (Drum Roller Method)

(a) Trained personnel shall gather and set up all necessary
equipment to perform the work. Prior to start of work,

,

|
operating personnel shall review the procedure to deter-

raine if all necessary equi.p:r.cnt is workinc, and contain-'

ments are available. In addition, a review of the general

requirements shall be made prior to start of work.

.

Revised: 2 July 1979 -
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d

Remove top cover of 55-gallon drum and add the required f%

amount of cement followed by the stones in accor ance(b) (,j
'

vith the appropriate formula.
Tap the outside ring and f

Replace top cover and bolt down. Do not overtighten the(c)
retightten to about 1/4 of a turn. drum lock-ring bolt because pinching of the gasket can
result in a leak. (plastic
Remove two 2" bung caps and attach vent asserablyAttach sleeving to otheri

(d) sleeve and filter) per Figure 1.
bung opening for fill hose (Figure 2a).

Move the drum to radiological control work area.
(e)

Tape over clamp ring to cover inaccessible area (See Figure
This vill ensure that an inaccessible surface vill(f)

3).
not become contaminated. dio-

Install drum roller lip beneath the drum so that the raremaining 2"h
active discharge line can be connected to t evill climinate a delay for rolling the.

This
drum immediately after the drum is filled with vaste.
bung opening.

Attach inlet discharge line per Figure 2a.

CAUTION - Do not overfill drum.
_ u t of

Using the appropriate formula, discharge a known amo nt a rate of
radioactive solution or slurry to the drum aIhe installed vent assenbly may be used for

(g)

3-8 gpm. Immediately after the discharge, re-
ll thevisual inspection.

move the discharge hose (Figure 2b) and instaRemove the vent assembly and install the vent
bung cap. L).valve assembly (Figure

If necessary for
vent valve is fully shut. ver the coverVerify that the

contamination control, tape a containment bag oThe time required to remove both the inlet d s-(h) i

(Figure 5). llation of the
charge'line and vent assembly plus the instad should
bung cap, vent valve, and drum liner, if require ,Tip the drum over and roll

| installed.take no longer than 15 minutes.
immediately after the vent valve assembly has been

| ht the

Roll the drum for 20-30 minutes - stop and uprigany
Immediately open the vent valve to relieve(i)

drum.
pressure.

!
'

;

EcViced: 2 July lyt,^. 9,3,3
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(j) Vent the drum for at least 36 hours or longer if heat is

detected on the side of the drum. When no heat is detectedI
' by feeling the drum remove the' vent valve assembly using

damp rags around the threads of the valve and inspect for
free liquid by installing containment shown in Figure 6.

.

(k) If no free liquid is found, remove inspection containment
and tighten down bung cap.

.
.

(1) If free liquid is observed, s1& eve in 10 lbs of cement / gal of
water as shown in Figure 7

After the addition of cement, tip the drum back and forth
to spread out the added cement to achieve contact of the
cement with the excess liquid. The drum should be per-
mitted to stand for at least four hours before reinspect-
ing for free liquid. Visually reinspect and seal when
no free liquid is observed.

2.0 Solidification Using Cement-Silicate

2.1 General Description
.

This method may be used to solidify radioactive vaste solutions
, or resin / carbon slurry in modified 55-gallon drums with cement

and silicate solution. A D.O.T.17-H 55-gallon drum with an,

internal disposable paddle is preloaded with masonry cement.
A known amount of radioactive water or resin / carbon slurry is
added while mixing the contents with an air-driven motor.
Liquid silicate solution is added last to from a quick set
solidified mass.

It is essential that the following important steps of the pro-
cedure be carefully implemented:

(a) The drum used for the solidification operation is procured
from a vendor and requires no assembly. The air-driven
motor is clamped to the drum by a motor support frame. The
assembled drum, motor and support frame can be ordered in
acbordance with Figure 8. She assembled rig should be
inspected to determine that ordering specificatio.is are
met and that the motor is operational. The motor requires
a minimum air pressure of 90 psi.

(b) Drums shall be leak tested and inspected prior to the
addition of cement or radioactive vaste water.

Eevised: 2 July 1979 g-3-7
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(c) Field testing and experience has shown that potential
radiological problems, can be avoided provided trained

f,

operating personnel perform th'e work. Trained personnel Le
shall be used for the solidification work. As a minimum
their training shall include performing the work at least
once, ,using non-radioactive water.

"

(d) Know the volume of vaste to be added to the preloaded
drum to preclude overfilling. The flow rate is important
to assure adequate mixing. .

,

,

(e) Masonry cement used for shipboard use should be stored in
fiber or steel containers and kept dry. Cement that has
hardened shall not be used.

(f) The silicate solution shall be stored indoors to prevent
freezing.

.

(g) The formulations described herein are specifick for certain
vaste solutions, carbon and resin slurry. To determine the
cement to vaste ratio for radioactive vastes not identified
in the procedure, one to five gallon bench tests should be
performed and evaluated. -

(h) Procedural steps shall be performed in sequence unless
otherwise indicated.

(i) Anti-C elothing, dosimetry requirements and other radiological
control requirements shall be specified and reviewed by the
cognizant radiological controls personnel or the local work

document implementing this procedure. The radiological con-
trols shall be based on the fact that the contamination is
in a vetted form and that no indications of airborne con-
tamination were ever detected during the tests to prove
this method.

2.2 Material Requirements

(a) Sofidification Kit - Refer to Figure 8 - consisting
of (1) SS-gallon drum with internal mixer blade and
(2) air driven motor (3 5 hp - 95 psi) and support frame.
It should be noted that submarine bases and tenders only
- solidify small volumes of radioactive vaste solutions and

it should not be necessary to order more than a few drums

and the associated solidification meterials at a time.

.
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Suggested Sources
,

~~
, .

- Delaware Custom Material, Inc.
444 East College Ave.
State College, Pa. 16301

or .

Cortland Container
8806 Crane Ave.

,

Cleveland, Ohio 44105
'

,

,

. (b) , Silicate Solution - #NR-3

Suggested Source

Delaware Custom Material, Inc.

(c) Masonry Cement - 70 lbs. per bag or drum. Meets ASTM
specificationC-91,FederalspecificationSS-C-1960/1,
AASH to M-150. This masonry cement,when mixed according
to AS7MC-270, vill make Type N Mortar for masonry and stucco.
Since the composition of masonry cement might vary from place .

to place, the above specification should be used for pro-
curement action. In addition, portland cement shall not
be substituted for masonry cement since the masonry cement

.

contains hydraulic lime or limestone and mixtures of port-
land blast and slag materials necessary for the fast set-up
of certain vaste materials described in this radiological
work practice.

(d) Wrenches for drum and bolt and bung caps. Pipe wrench for
vent valve.

(c) Padiological Containments (Refer to figures).
Vent valve, plastic sleeving, 2-3 CFM filters or equal,
wood stick, plastic bag, lay down paper, vinyl tape, hose
clamps, knife.

23 Formulations

The following vaste solutions and required amount of cement to

achieve solidification shall be used for the cement-silicate
method.

-

Revised: 2 July 1979 9-3-9
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Solidification Fomulas (Cement-Silicate Meth'od) r
L,

Masonry Vol. of Sol'ution
Cement Solution Addition

Solutio,n_ lbs. _ Gals. Rate (GPM)

1. H0H Resin Slurry 175 35 - 40 2 - lo
10to70v/o
Resin to Water

2. Activated Carbon 175 35 - 40 2 - 10
Slurry 10to50v/o
Carbon to Water

3 Ammonium Hydroxide 210 35 2 - 10
(pH 8-10)

4. Lithium Hydroxide 210 35 2 - lo
(pH 8-10)

5 Detergent Ionie 210 25 2 - 10(0.1 to 4 oz/ gal)
.

6. Detergent Non-Ionic 210 25 2 - 10
(0.1 to 1 oz/ gal) -

7 Citric Ae id - EDTA 21o 35 2 - lo
{ Non-Ionic Detergent

8. Ammonium Citrate 210 35 2 - 10

Notes: 2-1/2 gallons of NR-3 to be added to each solution as
described in procedure. Acidic solutions (citric acid
or ammonium citrate) should be neutralized to a

'
pH of 7-11 before mixing with cement.

1

2.4 Procedure (Cement-Silicate Method)

i (a) Review general requirements, material requirements, formu-
| 1ations, and containments, Prepare checklist of materials'

. required for the work. Ensure that personnel have been
properly trained before work is started.

(b) Set-up solidification kit, Fjgure 8, as follows:
e

Remove top cover of the drum and position paddle over-

the pin such that it is f'ee to rotate.

Revised: 2 July 1979 9-3-10,
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Add required amount of masonry cement - ensure that.. -

the paddle does not become disengaged from the posi-
tioning pin on the bottom of the drum.

Recove the three top bung caps.-

Replace top cover such that the rod of the paddle is-
,

inserted through the center , bung opening. Bolt down.

andtaptheoutsideringandretightentoabout1/4of
a turn. Do not overtighten the drum lock-ring bolt

because pinching of the gasket can result in a leak.

(c) Attach vent' assembly (plastic sleeve and~ filter) per
Figure 1.

(d) Attach sleeving to other bung opening for fill hose
(Figure 2a).

(e) Move drum to radiological work area.

(f) Tupe over clamp ring to cover inaccessible area (Figure 3).

(g) Locate drum next to the fill line and connect (Figure 2a).
.

(h) Clamp on motor and support frame. Attach air hose (95 psi),

and start up to ensure proper operation.

CAUTION - Do not overfill drum.,

~ '

|
- (1) Just prior to the addition of a known amount of liquid or

j slurry - start up the motor stirrer. The liquid or slurry
| is added during mixing and should not be stopped until the

required amount has been added.

(1) The installed vent sleeve may be used as a view port
during the fill operation.

(2) Liquid or slurry may be added from a precalibrated
drum to preclude overfill.

(j) Using the appropriate formula, discharge a known amount of
liquid or slurry to the drum. Immediately after the addi-

tion, remove the discharge hose (Figure 2b), continue to
mix, and proceed to the next step without delay.

,

|

| (k) Place a sleeve over a five-gallon poly bottle filled with
2-1/2gallonsofsilicatesolution. The sleeve is taped

'

to the top of the bottle and serves as a spout to pour the

solution into the drum.

I
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Remove the taped portion of the fill hose sleeve and wipe
-

.. r-
Dispose I

down open area around bung hole with a damp rag.into a plastic bag and pour' in quickly the silicate
--(1)

Stop stirrer within 20 seconds after the addi-of raB '

Prolonged stirring vill re-solution. '

tion of the silicate solution. Cut sleeve
sult in' breaking down of the gelation process. Remove
from the poly bottle and place it'ir.to the drum.
air driven motor and replace bung caps.'

'
d ,

Allow drum to vent for 2h hours'or longer if heat is det.ecte ,

(m)
on side of drum.

the
When no heat is detected by feeling the drum, removelid radio-(n) vent assembly (Figure 1) and dispose of as so
active vaste.

Visual inspection of the drum contents should reveal noThere might be some small amount of droplets(o) d

due to condensation which is acceptable for shipment an
free liquid.

disposal. Tighten down bung cap.

If a significant amount of liquid is observed on the surface, Sleeve in excess cement
,

(p)
then additional cement shall be added.The drum should be permitted, to
as shown in Figure 7 for free

stand for at least four hours before reinspectingReinspect and replace bung esp if no free liquid
!

liquid.

.is observed.'

Solidification using an organde Polymer30 _
General Ibscription

31 _The method described provides a procedure to rapidly so
lidify

less). In'

small volumes of radioactive water (2 gallons or t or nature
certain instances, because of the radiation dose ra elidify the

of the vaste solution, it might be desirable to sothe vaste
vaste solution at the source rather than transport
for subsequent cement solidification.

(solid)
The method involves the addition of an organic polymerThe solidi

to the vaste solution which requires solidificat on.tion for less
material is added to the vaste by vigorous agitad forms a
than 30 seconds and the material hardens quickly anIt is recommended that several

-

solid within several minutes. before
trial runs be performed with non-redioactive waterWaste solutions not*

actually solidifyinc, redicactive u.ter. i chemicals
compatible for the polymer method include oxidiz ng

.

9-3-12,
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(e.g., permanganate) and concentrated detergents ( > 0.1 oz/ gal).

( This procedure is applicable for the following types of waste

solutions:

(a) Aqueoqs chemical vastes, non-oxidizing, inorganic, pH range
4-10. ,

(b) Reactor coolant water.
'

(c) Detergents (0.1 oz/ gal or less).

32 Material Requirements

(a) Disposable plastic bottle or container.

(b) Suitable stirring rod.

(c) Organic polymer " SAFE-T-SET" as manufactured by:

Todd Research & Tech. Div.
P. O. Box 1600
Galveston, Texas 77553 -

or

Oil Research, Inc..

P. O. Box 51871i

Lafayette, La. 90501
'

Shipped in 50 lb. fiber drums.

1
' (d) Shipping Container - Normally the disposable container or

bottle is placed in a drum of radioactive solid vaste to

fill any void area.

(e) Neutralizing Chemicals (NaOH, Ca0) if necessary to adjust
the pH.

33 Prerequisites

(a) Any strong tight poly or metal container may be used for
the solidification operation.

1

(b) The organic polymer should be stored in a dry area and pro-
tected from water vapor.

(c) Radiological control requir ments shall be specified.

,

9-3-13Revised: 2 July 1979 ,
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34 Procedure' *

(a) Determine the volume of radioactive water to be solidified
(2 gallons or less per container). {}

'

(b) Determine the amount of solid organic polymer required for

solidAfication. The ratio to use is one pound of polymer

per gallon of solution. ,

(c) As an example - A 5-gallon poly bottle with a screw cap
is filled with two gallons of radioactive vaste water.

The contents may be solidified in the following manner:

A damp rag is used to remove the cap and a piece of paper is
folded to make a funnel for the polymer addition. The polymer

is added quickly through the funnel and is mixed either by
stirring with a disposable paddle or the cap can be replaced
and hand shaken for 10-20 seconds.

It should be noted that the paper funnel is pushed into the

bottle and if a paddle is used for mixing, the paddle is of

sufficient length such that the entire paddle and shaft will
*

fit into the bottle.

The time required to add the polymer and mix the contents
should not exceed one minute and the container contents should
be inspected one hour after mixing. If free liquid is observed,
dry polymer should be added to absorb the free liquid.'

,

.

i
|

|

|
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4.0 Sluiceout of Demineralizer Contents' -

~,
.

4.1 General Description. . . ,,

A method is described to sluiceout radioactively contaminated

ion exchange resin or charcoal from an XP-15 demineralizer to

a 55-gallon * drum prepared for subsequent cement solidification.
The sluiceout method can be used in conjunction with either of

the solidification methods described in paragraph 1.0 and 2.0 of
this radiclogical work practice.

,

An XP-15 denincralizer and ' associated har' vare is set up asd
shown in Figure 9 If the drum roller method is used, the

drum roller is attached to the preloaded drum containing
cement and etones prior to the sluiceout operation and the two-

bung supply drum is filled with 13 gallons of controlled pure

water (CPW) or processed vaste water, if CPW is not available.
The resin or carbon slurry is gravity drained to the receiving
drum (^s10 minutes) followed by a 13-gallon flush from the
supply drum (<v5-10 minutes). The receiving drum containing
about 35 gallons of slurry is tipped over and rolled until

complete mixing has been achieved, then tipped upright for

final solidification. If the cement-silicate method is used,
,

the setup ic similar except the receiving drum has the stirring

motor clamped to the top of the drum and the supply drum containa
16 gallons of CPW or processed vaste water.

,

4.2 General Requirements j

(a) Determine the specific solidification method to be used

and review the procedure ( paragraphs 1.0 or 2.0) to
determine material and training requirements.

(b) Refer to Figure 9 for the general arrangement of equip-
ment for the sluiceout operation.

i (c) The slurry drained to the receiving drum and processed
vaste water from the supply drum (Figure 9) are poten-
tially contaminated or contaminated ; therefore , all opera-
tions must be conducted under the supervision of radio-

logical controls personnel.

(d) Radiation levels during this operation can be significant
and personnel should monitor the area to prevent unneces-,

sary radistion exposure.

'

l 9-3-15
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4 3 Materini Requimments ~ 3,
, ,

!

(a) Refer to pardgraphs 1.2 or 2.2 for solidificatica drum,,

p.
( material and containment requiiements. V'

i ,

(b) Nylobrede ho'ses and hose clamps adaptab?e to XP-13,
Pump. .

< (c) One 3-10 gpa Jabsco pump to flush XP-15 demineralizer
or equal. '

, .

(d) Two stainless steel quick disconnect couplings for
inlet and outlet of pump.,

J (e) One 55-gallon supply drum with two 2-inch bung openingsL

or equal.

/
(f) Plastic sleeving, 2-3 Cm filters, lay down paper,

vinyl tape.

4.4 Sluiceout of XP-15; Drum Roller Method

(a) .?repare receiving / solidification drum in accordance
,

, with the instructions of section 1.4 (a) (b) (c) (d)
(e), but do not attach discharge line per
1.h (f) . Figure 2a at this time. '

,

(b) Tile sluiceout equip:nent should be placed in a manner,

~

similar to that shown in Figure 9

(c) Prepare pump by attaching quick disconnects and hoses.
Do not hook up to system as yet. Verify that the
pump is working properly.

(d) Prepare supply drum by filling with a measured volume of
controlled pure water (13 gallons) or p'rocessed vaste

. water (13!Eallons), if CPW is not available. Attach vent
assemblyfobung opening (Figure 1).

(e) Place suction line of hose into the bottom,of the dre's
using containment described in Figure 2a.

(f) Connect discharge hose of pump to top sluiceout connection
j of XP-15 using hose clamp.,

(g) Connect dischar6e line of XP-15 demineralizer tof receivir>g/
eolidification drun per Fj a.tre 2s. '

Caution - Dru::. 6:st h rollcd as recon no possible r. iter
adding slurry and flush water.

Ecrised: 2 July 197sf 9-3-M
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4 (h)'Openbottomsluiceout valve of XP-15 crack open
| ' inlet on top of XP-15 to permit draining of demineralizer

! (- contents. After draining (~10. minutes), immediately
'

,' close inlet of XP-15 and open' top sluiceout valve of
( XP,15
'.

(i) Start' pump for about 15 seconds, stop and then allow
demineralizer to drain. Repeat,'except use lO-second,

[ pumping intervals until the supply of water is exhausted.
4

I (k) Close lower sluiceout valve 'on demineralizer. Close
upper sluiceout valve.-

[ (1) Allow discharge bose to drain to receiving drum.
Elevate hose as necessary.

(m) Bunch and tape the sleeve at the discharge hose, then
cut sleeve through the taped section (Figure 2b). Do not
cut hose.

(n) Remove containment materials on both bung ports'of the
solidification drum. Install vent valve assembly on

one bung opening (Figure I4) and a drum port plug on the,

other. Use thread compound (pipe dope) on threads of ,

,,,,
bung plug.

r ('o) Verify that the valve on vent assembly is shut and all
fittings are tight.

,

.

(p) Place drum liner over top of drum (Figure 5). Place a
6 inch x 6 inch herculite sheet or equivalent between
the handle of drum roller and drum liner to protect

liner from tearing.

(q) Tip drum, remove handle and roll for 20 to 30 minutes.
Check for leaks while rolling. If leaks develop,

' I' upright drum and take necessary corrective action.
Caution - Failure to open vent valve will result in

pressure build up in drum.
.

(r) Aft.cr rolling drum for 20-30 minutes, upright un o and
. remove roller from drum. Remove drum containment had

slowly open vent valve on the drum and allow drum to
stand for 36 hours..

(s) Follow steps 1.4 (j) (k) (1) of paragraph 1.0.

(t) Disconnect hoses from XP-15 desinerclizer and pur.p.
Store and reuse rutericle for aubacquent aluiceout operations.

Revised: 2 July 1979 9-3-17 '
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45 Sluiceout of XP-153 _ Cement-SilicSte Method

.

'

( .

Preparereceiving/solidificationdruminaccordancewith n,

f
(a) LJthe instructions of paragraphs 2.4(a) through (h), but

[ do not attach discharge line per 2.4(g) - Figum 2a
J at this time. ,

t

,

(b) The slu'iceout equipment should be placed in a manner
similar to that shown in Figure 9.

(c) Prepare pump by attaching quick disconnects and hoses.
Do not hook up to system as yet. Verify that the pump i

-

is working properly.

(d) Prepare supply drum by filling with a measured volume
of controlled pure water (16 gallons) or processed
vaste water (16 gallons), if CFW is not available.

(e) Place suction line of hose into the bottom of the
drum using containment described in Figure 2a.

(f) Connect discharge hose of pump' to top sluiceout
connection of XP-15 using hose clamp. ,,

(g) Start the motor stirrer. .The slurry and flush water is
added while mixing and should not be stopped until the
required amount has been added.

*
.

,

Crack open the(h) Open bottom sluiceout valve of XP-15
inlet on top of XP-15 to permit draining of demineralizer

After draining (~10 minutes), isonediately close
contents.
inlet of XP.15 and open top sluiceout valve of XP-15"

(i) Start pump for about 15 seconds, stop and then allow
demineralizer to drain. Repeat, except use 10-second
pumping intervals until the supply of water is exhausted.

Close
(k) Close lover sluiceout valve on demineralizer.

upper sluiceout valve.
Elevate(1) Allow discharge hose to drain to receiving drum.

hose as necessary.

(m) Bunch and tape the sleeve at the discharge hose, then cut*

h the taped sectiou (Figure 2b). Do not
sleeve throu6
cut hose. ,

-3-18 .
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' ' (n) Place a sleeve over a five-gallon poly bottle filled'

-

with21/2gallonsofsilicatesolution. The sleeve
is taped to the top of the bottle and serves as a spout,

I.s to pour the solution into the drum.-

(o) Remove the taped portion of the fill hose sleeve and wipe
down open area around bung hole with a damp reg. Dispose of
rag into a plastic bag. Quickly; pour in silicate solution
into the drum. Stop stirrer within 20 seconds after the
addition of the silicate solution. Out sleeve from the
poly bottle and place it into the drum. Eeplace bung cap.

IAllow drum to vent for 24 hours or longer if heat is(p)
detected on side of drum. Remove motor and cap bung
opening. Disconnect hoses from XP-15 demineralizer
and pump. Store materials for future use.

(q) When no heat is detected by feeling the drum, remove the
vent assembly (Figure 1) and dispose of as solid radioactive
vaste.

(r) Visual inspection of the drum contents should reveal no
free liquid. There might be some small number of droplets ,

due to condensation which is acceptable for shipment and
-

disposal. Tighten bung cap.

(s) If free liquid is observed, sleeve in 10 lbs of cement / gal of
water as shown in Figure .7. After the addition of the cement,

reinspect and replace bung cap if no free liquid is observed.s

.

s

.

s

'

.

'
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TAPED WITH HEPA VENT FILTER
CLOTH BACK TAPE (3 CFM)

YELLOW SLEEVING
~5" Dl A.,~18" LG. ,

DOUBLE BACK TAPE
.

HOSE CLAMP

t t

/ NBUNG HOLE DRUM COVER

,

.

.

.

|

Figure 1. Vent Assem1'ly
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YELLOW SLEEVING ~5" OlA.
LENGTH CUT TO SulT TO
ALLOW PULLING HOSE INTO
SLEEVING TWISTING 8 TAPING

FILL HOSE

TAPE SLEEVING TODOUBLE BACK TAPE HOSE THEN HOSE
CLAMP

HOSE CLAMP
-

N DRUM COVER

,s

i

.

*
.

.

, Figure 2a. Sleeving / Hose Assembly
1

<
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TWIST, TAPE, CUT a
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Figure 2b. Re= oval - Sleeving / hose Assembly
.
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SEE FILL SEE VENT
ASSEMBLY ASSEMBLY

1 DETAll
,

DET All

TAPE OVER CLAMP
RING TO COVER -

INACCESSIBLE AREAS I

k _

j -

.

CLAMP
RING I

~

DRUM
COVER

DRUM"

SIDE
. .
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-
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Figure 3. clamp Ring covering
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HEPA FILTER

~

[ 3/4" MALE X 3/4" FEMALE, e --
[R THREADED ADAPTER

3/4.. VALVE .

...Q ,

3-.
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}~ , e

3/4" NIPPLE .

.

SILBRAZE THREADS
2. X 3/4 y :7
BUSHING - - GASKET
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i

.
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. / \ DRUM LINER SLIPPED
/ \ OVER TOP OF DRUM OR

,/
. s

\ SLEEVING WITH END
TAPED CLOSED.

VENT VALVE REGULAR BUNG PLUGt

ASSEMBLY INSTALLED -

INSTALLED

TAPE END OF
~

CLAMP RING INSTALLED
*

SLEEVING TO SIDE AND TAPED AROUND TOP
i OF DRUM t AS SHOWN IN FIGURE 3

AND OVER CLAMP RING' - STAY ABOVE
TOP RING - - BOLT TO PREVENT

q TEARING SLEEVING

M
,

| - 6" PIECE OF
HERCULITE

~.

PLACE BETWEEN DRUM
ROLLER HANDLE AND

I ) TOP LIP OF DRUM TOt

I PROTECT SLEEVING

.

M''

.

. .

*
..

F.igure 5. Contaimment Bag For Drum Roller Method

Revised: ? July 1979 9-3-25
.

. .s
. _ _ _ _ _ _ _ - - _ _ _ - . - - _ -



I - -

a
) . .

.
,

..,
. .

.
.

i . .

*
.

/

,

..

e
[ l

%

,

e+

.

.,
.

.

HEPA VENT FILTER

.: . :

TAPED

-

WOOD MEASURING STICK,e :

i ~ I4" LG, UNTREATED SO
~

WATER LEVEL WILL INDICATE,
6" MARKED OFF IN 1" INCREMENTS

:
.

YELLOW SLEEVING
-*

.

h ~

~

'
DOUBLE BACK TAPE,

HOSE CLAMP
.

~ 5" DI A, ~I8" LG
-

,I<
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Fi; ure 6. Inspoetion Containment
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