RADIOWASTE HANDLING PROCEDURES
FOR
VA WADSWORTH MEDICAL CENTER

The waste disposal procedures outlined herein apply to anyone who uses or plans
to use radioactive isotepes at this institution.

Table 1. The following physical states of radicactive waste are
encountered at Wadsworth and are required to be kept
secparate:

Dry waste
Liquid waste(including droplets ¢ serum or other type vials)
Liquid scintillation counting vials (LSC)

Organic solvents

Animal carcasses

Table 2. Radiowaste segregation must be accomplished by separation
according to increasing half-lives (see below). Do not mix
items from separate columns, or mix beta with gamma:

Gamma radiowastes

Very short Short Medium Long
<1 day <1 werk £1 mo 21 mo

Tc-99m T1-201 Cr-51 Fe-59

1-123 GCa-67 1-131 Co=57

In-111 1-125

Xe-133 Se-75

Na-24 Sr-85

Ca~47 Na-22

Beta radiowastes

Short Medium Long
<1 mo <1 yr >1 yr
P-32 Ca-45 H-3

$-35 C-14
C1-36
Ni-63

82041 3?209 820216
\:‘gt SONB2-11 PDR



SOLID WASTE - DRY

Definition: Waste such as paper, plastic, dry solids, glass, etc. Cannot
{nclude absorbed or solidified liquids, or serum vials or
count ing tubes containing any 1iquid

Lab handling:

Collect daily accumulations of waste in small plastic bags to form a package
apreximately 8" x 12" (fer compactor processing), tie neck of bag and
store bag in laboratory radiowaste can until full.

Maintain log of isotope, amount ard date, and label each disposal bag
accordingly.

Segregate radioisotopes according to chart provided. Do not oix

radioisotopes of short and long half-lives, or gamma with beta emitters.

Transport dry waste to Bldg. 340. Radiation Safety Officer, or designee,
will arrange for final packaging.

Radiowaste storage facility - packaging {nstructions for radiation safety

personnel:

When dry waste arrives at Bldg. 340, monitor for surface activity, and
compress material in compactor. Obtain information from lab re isotope,
amount, and dates generated.

Place compacted material in 55-gal barrel lined with 4 mil plastic drum
liner. Record isotope, amount, date, and lab. After container is filled,
seal plastic liner with a bag tie, or tape. Label barrel with radiocactive
white or yellow label, as appropriate for contents. Log contents and
number the barrel. Monitor barrel and record findings.






WASTE LIQUID SCINTILLATION COUNTING VIALS

Definition:

Consists of vials containing or having contained solutions used
in 1iquid scintillatfon counters. Vials must not contain more
than 30 uCi/ml of liquid 1f isotope is of transport Group 111
or IV (H-3 & 1-125, for example).

Lab handling: Store vials in original shipping trays in shipping cartons.

Do not accumulate more than 2 cartons (1,000 vials) in the
lab at any time. Label and log radioisotope, amount, and date.

Transport to Bldg. 346 for disposal.

Radiowaste storage facility - handling instructions for radiation safety

perscnnel for packaging of scintillation vials

Container must be DOT approved 17H drum, either 30 gallon or
55 gallon.

Container must be lined with double 4 mil plastic liner and sealed
at the top when container is packed.

Place approximately 3" of absorbent at the bottom of the container.
Vials and absorbent must be placed in the container in layers not
exceeding 6" in depth. Between each layer, at least 1" of

absorbent must be placed. The top layer must be approximately 3"
of absorbent.

The vials are not to be opened.

The container must be filled with a two-to-one ratio of absorbent
to liquid in the vials.

Approved absorbents are:
Perlite (medium grade)
Diatomaceus earth (medium grade)
Super Fine (Diatomite)

Speedi Dry



LIQUID WASTES - ORCANIC

Definition: Consists of solvents such as toluene, alcohol, etc., or mixtures
with water. Disposal of this type of waste is under continuous
fnvestigation. There have been wmany rule changes.

Lab handling:

It is suggested that labs refrain from production of such wastes until
the situation can be rosolved It may be possilble to evaporate organic
phases, if the poqsxbilit) of entrainment of the radiocactive component

can be overcome.

Diatomaceous earths can be used under certain circunstances.

Contact Radiation Safety Officer if you are planning to produce
radiowaste of this nature.

Waste of this nature will not be accepted in Bldg. 346 without
authorization from the Radiation Safety Officer.



BIOLOGICAL RADIOACTIVE WASTE

Definition: Consists of animal matter, limited to carcasses and excreta. As

of this date (11-26-79), no waste repository is accepting this
type of waste.

Lab handling: It is suggested that labs refrain from production of such wastes

until packaging, transportation, and disposal procedures
are approved.*

Radfowaste storage facility - handling instructions for radiation safety personnel

Waste of this nature will not be accepted in Bldg. 346 without the
approval of the Radiation Safety Officer.

In the event that national waste repositories re-open, it is expected that carcasses
will be packaged according to the following protocol:

1.

2.

Container must be a DOT approved double wall 30 gallon size inside 55 gallon.
Line 30 gallon drum with 4 mil plastic liner.

Place animal carcasses into 30 gallon drum with absorbent and lime.

Ratio: One part lime to 10 parts absorbent.
Seal plastic liner and 30 gallon drum.
Place inside 55 gallon drum.
Place absorbent between walls of 30 gallon drum and 55 gallon drum.
Seal 55 gallon drum. .
Approved absorbents are:
Perlite (medium grade)
Diatomaceous earth (medium grade)
Super Fine (Diatomite)

Speedi Dry



WAAT NEEDS TO BE DCNE 3EFCRE SAFETY OR HAZARD GF BRENTWOOD DUNMP

N EE ADEQUATELY ASSES3ED

1. Cet from Wetterau detalled maps of exactly where the raterial he

led was buried (not Just the general area, tut the location of cach
hole). If he has no such maps (and he was using some records in leading
the NRC around), he should point them out to the scientific panel at
the site itself, ‘

2, Find out from VA how to contact J.0. Erickson, Wetierau's predecessor,
to deternine from him whether burials took place prior to 1960, and if

so, precisely where, what, how much, and when, (The 1960 Erickson records
imply prior routine burials).

3. Determine (from Wetterau or Wetterau's records) wheiher the 3-foot

in dlaneter clircles(in which vegetaticn is not growing in the areas indicated
by Wetterau on the map he previously provided as containing the waste dump
holes) axux=rexuxnn correspond to durping locations, If so, what explanation
does he have why vegetaticn is lush all arourd the holes ard why little

or nothing grows on top of them,

b, Determine (from Weiterau or Wetterau's records) as closely as possible
how much toluene (in 5a11cns) and how much dioxane were turied, Confirm
whether the records are correct in indicating that gallons of the raterial
were just poured into 4-8 feet holes. Determine whether any chemicals
besides toluene and dloxane were buried (by checking records and asking
Erickson and Vetterau directly).

5. Request of UCLA 1t's reccords for the fifties and sixties regarding
disposal of radloactive materials, We know some UCLA material was burled
in the VA dump during the sixties., The records should indicate whether
any wore dangercus materials were buried in the fifties.

6. Determine from Wetterau or Wetterau's records (or Erickson) whether
any oiner radicactive materials besides those recorded were disposed of,
and if so, through what means? If nothing razdicactive was disposed of
(durirg that peried except through turial or by dumping down the drain,
check radiocactive inventory records of incoming materials to see if raterials
other than those 1isted in turial records were on site and what was the
* disposition of ther,
7. Yonitor water wells dewnstream for tritium, carbon-14, toluere,
dioxane, and if possitle, strontiun, iodine, cesium, and plutonium,

B. Arrange for regular and routine monitoring in the future, preferabdly
for at least tritium, carben-14, toluene, and dioxane,

9. Take in the r1ange of 20 soil samples, from top six irches or so, of .
durp hole locations and areas where veretation won't grow, plus frem
streanbed down telcw; monitor for as rany of the substances 1isted in 7
as possidle (at least dioxane and tolucne--tare mininun).

10, Take atout the same nunter of vegetation sarples for ronitoring, including
roots (of prasnvu) from dunip hole locations and particuvlarly from the
circular arcas vhere 11ttle vegetation except stunted prasses grows,

11. After the aYove has Yeen dene, depending on the inforration received,
deternine whoether some coring is needed,




SUMMARY OF WHAT IS KNCWH

1. Of the more dangerous isotopes rececrded as buried (e.g. 1-131),
virtually comp}ete decay should have taken place by now. . <
2, O the long-lived raterial recorded as luried (i.e. tritium and
carbon-14), the quantities 1isted as Yuried indicate a relatively small
hazard Yecause the mterials are weak internzl emitters and the quantity
stated to be Wuried there is small, .

3. A relatively large volume of toluene is recorded as having teen turied
at the site (1n the hundreds of ca]lons?. and at lecast some of the toluene
is recorded to have teen merely poured out of cans directly into the
bottonm of holes dug 4-8 feet deep and then covered over. '

L, A'lcégléuftdin‘volhma‘of dioxane was also buried; one receives the
fmpression of less than 10% as much as the toluene, : u

5. Toluecne is a highly toxic material; estirated lethal dose to a 150
pourd person is one teaspoon to one ounce (a child proportionately srmaller
lethal dose, ) . . o

vood P
- - . % e n e

6. Dioxane is suspected of being a highly potent carcinogen. o ,
7. Cae geologist on the technical commitiee says that he feels the primary
reans of transport would bve upward migration, in part through capillary
action, in part through vegetation roots, in part timrough rain Tfollowed
by warning conditions cvaporating the water that has sunk a few feet in
the ground rising again,

8, The lack of vegetation, aside from stunted grasses, in 3-foot-diancter
circles in the arca mrked on Wetterau's map as disposal areas, 1s, according

to a couple rembers of ihe technical committee, worrisome indication of '
possible upward nmigration and potent effect, e o e e e
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9. The streanbed so close to the.diéioé;i ﬁréé.piévideé a ﬁoieﬁiiélly
“worrisome means of transport of materlals; although there ray bea 7. .. .-,
self-cleaning tendency also and the stream may not connect with ground water,

- e e

10, UCIA did, despite initial denials, tury material at the VA during
the G0s, The VA, despite initial denials, did dispose of radicactive -
raterials in the ocean,

1. ¥hat 3f anything was Wwried prior to 19607 If material was dburied prior
to 1960, where was i1t turicd? . : ,

2. Did UCIA Yury rmaterial there prior to 1960? ' -~
3. How accurate are the reconis providecd to date?

b, ¥hat migration of raterisls has taken place?



SUFMARY CF WHAT NEEDS TO BE DCIE

1. Determine if there are either any records or personal recollections

ty the people involved which indicate one way or the other whether

raterizls other than those lisied on Wetterau's inventory were ever

turied at the VA, In particular, determine (through Wetterau, his predecessor,
FRC personnel, and UCLA radiation personnel) whether there were any ‘turials
prior to 1960, when his records begin, -

2, Determino precise location of dump holes and whether they correspond
to areas where vegetation deesn't growj if so, has upward migration
of the raterial rade the soil toxic to plant life,

3. Take a few soil and vegetation sarples from near the surface of these
durping and dead areas,

4, Deternine whether Wetterau's map-given to the technical conmittee,
showlng the dumping done av the side of the proposed lease area, is
accurate, or whether the area he led the NARC through (middle of propesed
lease arca) is the correct location,

5. Visually inspect area to see if other circular ne-vegetation areas.
exist oulside of the known durp area as an indication of possidle past dunping.

6. Yonitor downsirean water routinely for at least a couple radioruclides

.and toluene and diloxanre,.

7. Based on results of the atove, deternine whether scne coring is needed
(much easier than previously thought because the actuval dump holes are
aprarenily easy to find visvally where we previously thought it would te
trial and error.
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RLMOVAL OF 1-125 FROM LIQUID RADIOASSAY WASTE AND CONVLRSION TO SOLID WASTE. (:;(
Thomas R. Custer, Anne-Line Jansholt, Kenneth A. Krohn, University of California
Davis Medical Center, Sacramento, CA.

Past closures of the three radiation waste disposal sites in the United States
have created severe inconveniences for the nuclear medicine comnunity. Although
reopened, none will currently accept liquid waste. The limited number of sites,
their distance from many users, and the complicated requlations regarding packag-
fng and shipping make disposal of radivactive waste a costly endeavor for any
institution. The goal of this work was to rer.ve 1-125 from liquid waste and con-
vert it to a solid so the liquid could be disposed of in public sewage without
dilution.

Approximately onc-half galion of waste per week is generated in our laboratory
{n the course of performing 1000 routine assays monthly. Preliminary experiments
showed that >90% of the 1-125 could be removed by mixing 0.15 g/ml of AGIX-2 anion
exchange resin with the liquid waste. The remaining actigity was still about 50
times higher than legal disposal limits which are 4 X 1072 uCi/ml or 88.8 dpm/ml.
When proteins were precipitated with 70% perchloric acid and filtered prior to
anion exchange cnly 1728 dpm/ml remained in the liquid, about 20 times greater
than allowable for sewage disposal. The remaining activity was allowed to sozk in
activated charcoal commcnly used for aguarium filtration. With a concentration of
0.67 g of charcoal per ml of waste, only 30 minutes was required to reduce the
activity in the liquid to 38 dom/ml. After an cvernight soak in the charcoal the
remaining activity was equivalent t0 background. The above method was utilized
five additional times on separate 200 ml aliquots of 1iquid waste. There was no
differenge between background; X=641+25 SEM dpm, and the activity in the purified
liquid; X=657+26 SEM dpm/ml. A typical processing is shown in the table below,
with a comparison resulting from boiling the precipitated waste.

While the anion exchange occurs instantly, charcoal adsorption does not. A
concentration of 0.15 g/ml of charcoal can reduce activity to background levels
fn only 30 minutes when mixed with a magnetic stirring bar. The charcoal became
saturated in 60 minutes after removing 2.6 wCi from 400 m1 of waste. Alternately
0.67 g/ml of charcoal can reduce the remaining activity to legal disposal limits
in 30 minutes when the adsorption takes place in a charcoal column, but overnight
soaking is required to reduce the activity to background levels.

inis purification and conversion method requires no more time or expertise than
a routine radioassay.

Without Boiling : With Boiling

dpr/ml uCi/m) dpn/ml  yCi/m)
Starting Activity 23,126 1.0 X 10°2 24,326 1.0 X 1072
After Acid Precip. 10,964 4.9 x 1073 10,920 4.9 X 1073
After Boiling —_— 4 14,035 6.0 X 10:2
After Anion Exchange 1,282 5.7 X 107 1,779 g.0 X 10 c
§ Min in Charcoal 170 7.7 1072 178 8.0 X 107
30 Min in Cahrcoal 30 1.4 X 10°° 76 3.4 X10
Overnight in Charcoal 0 12 5.0 X 1076
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