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' . HEALTH PIIYSICS . o S
WALTER REED ARMY. MEDICAL CENTER - o ' o
Washln;ton,‘agc.' 20012

MEDEC-YHP B , ) R o , _
MEMO 2 .. - .~ . BIOASSAY PROGRAM. ~ . - - 14 May 1974

1. PURPOSE. To establish procedures for bloassay measurements that are
" necessary or d051rable to aid in deter rmining the extent of an 1nd1v1dua1 s
eAposure to conceneratlons of radloactlve materlal

2. GENERAL. All modols oquatlons assumptlons and requlrements for in-
ternal dosimetry arc: dcrlvcd from those concepts outlined in ICRP publica-
tions 2,»0, 9, 10, 1OA Jﬂd 1_. : - :

3. PROCFDURES

a. It is the respon51b1111y of the: PrlnClpal User to notify Hcalth .
Physics prior to the beginning of any operation. that will utilize, at any R —
one time, non-contained quantities of radioactive material creater than
the operatlonal level 1nd1cated in Table l
N :
b. The proposed operatlon w1ll be rev1ewed to determlne the probable
- extent of 1nd1v1dual exposure and the bloassay measurements requlred

c. Schedul;na of bloassay'measurements will usually be'made as indi- -
cated in Table 1. If the chemical form of an isotope is not readily detect--
able in the type of measurement 1nd1cated other appropriate methods will be
employed L L R ol .

4. REPORTS AND INVESTICATIONS

a. An 1nqu1ry will be made of any p051t1ve results of bioassay’ mea-- R o
surements and where p0551b1e recommendatlons will be made to reduce 'expo- ' '
sure. : : '

b. An 1nvest1gat10n will be performed and submitted to the WRAMC Sub— '
‘committee for Medical Evaluation of Radiation Workers. whenever continued o
operations have or would cause an 1nd1vudual user to exceed one-tenth of
the Maximum Permissable Body Burden. . The report will include all pertinent
information "concerning_the particular operation: confirmation of analysis,
time and nature of 1ntake(s);~chem1ca1 form of.. 1sotope(s) dosace calcula- .
tions if requlred and action taken orT recommendatlons -

5. NON ROUTINE OPERATIONS Other mon1tor1ng procedures w111 be 1nst1tu—
.ted when de51rable or necessary in c1rcumstances such as: S

a.’ The conduct of Ton- routlne operatlons with a known oY, suspected
high hazard. The Principal User should contaét the Health Phy51cs Office
if there is any doubt concerning’ the hazards of a planned operation.
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Repeated
ies. '

findings of spreadable ‘radioactive contamination in

;o o

R - LLIC, MSC . .
el Healthgphysics Officer -

A



.
BIQAséAv_ﬁRoGRAM - T&pLﬁ'1  15 May 19?4

o © OPERATIONAL LEVEL TYPE OF MEASUREMENT  FREQUENCY OF MEASUREMENT
IwOlOPF . © T (mCi) s L - L 3

CHes | oo o l 100 '  E o ﬁrine;‘24 hoﬁr samﬁle f | Weékly,and completion of;study:’
Na~52“ | ) | , -v'. 1 ~..:?J v.Az j.. Uriﬂ¢, 24 hbuf;Saﬁbie —_— qutﬁiy;ahd complgtiqn'of study
P-32 __f"‘: R | 10  .  S | Uriné; 24 héur=saﬁpie ) ;jf :Month1y énd ébmpletion bf'sfﬁd?'
5-35 . o A' .,_.'. : .>lO.'”’- o ‘,_? ;e .'Ufing, é4 hdur Samfle ‘v;‘: “Mbnfhiy athCOmpletion.6f study
'C1;36 '-~ﬁ : "'> ' - 10 - :5 ' o 4 lUfiné;l24 ngr,saﬁplé ' o Mohﬁﬁiy‘aﬁa'COﬁpletioh of'sfudy"-“;
.C3445 . _ 1> -  &  {" :“:7;1;11 !_;H:M ‘;_  >  ‘ Uriné Ké4‘ﬁbﬁr éémp1é  j[; _ Mbﬁthly and comﬁiéﬁion_of'stﬁdf

Fe-59 - E ' _‘ ' . 10 L  :' Whole body count :1  ".::',*VEvery six nonths s
B S S .. Blood'count " S -'”.Vonthly a

. Co-60- o ) 1 :»i_ : L :ijrine, 24 hour sample’ o  :,Honth1y and completlon,of study
m-65 . o S ‘:-Urin?;LZﬁ_ﬁbun]SQm?lﬁ,mLﬂm;QwﬂMonth’y and Completloﬂ'of*stUdV"f~'
. RL-86 ‘i  _‘: o ' o 1w, _".; Uriné, 24 hour sample . Sem1 heekly and completlon of studv

$p-90 SR 1 ’v.ilf' o Urine, 24 hour sample - | H' Wonthly and completlon of study

CTe-99° o _ T ‘Thyroid count =~ . onthly or. upon ‘any suspected
. e . - , s o 1nject10n ' - o

1-125 o o _ 5 ; A ' B _Thyroid count. -~ .. T Nonthly

I-131 . L ' .4‘ ”.fThyroid count ' ~ . Monthly .

Cs-137 S 1 T | Urine, 24 hour sémpleﬂ . Monthly and" completlon:of study '
o ' ‘ "Whole body count o : Ev01y SlY months ' : .



S DEDS J“H"‘I C’ﬁ '.'vw /ﬂ'&‘fﬂ’
NEADGUARTERS, U.S. ARMY MEDICAL RESEARCH

'FORT_)'T JCk, FREDERTCK

YT

DRSS z CL Juud DISLASES

MEMORANDUH L SRR : o . 28 January 1974
NUMETLR 40-11 o o o :

N ‘TWH PRYSTCS REGULATTON TOR RADIOISOLOPT UTILIZATION

1. " The foﬂlowing'chaﬁgos should bé ‘made to Para 2, “hI“P &)APTLTTIRSU

(a) 'Add'(?) The USAMPTLD reyregentatlve on the WRAMC and Tt
Detrick Isotope committees. :
- (b) Change Db. US.NAJ]D R“dloloﬂwcal Safety Officér to read:
"Twe Chief, Radiological SCL*lOl, USA¥RTID Anlwal Assessment Division,
Cserves as the USAMRIID Radiological S fnd-Lhe principal user
of the Cobalt T . : ite 4. -The Chief, .
Animal \ssessment DlVlleﬂ 881VES as Lhc s o

2. This channe sheet choqu bc LllLd in iront of the publlcatlon.

j TOR CTHE COMM &NDER:

I A B/ 7 C
"/}{ '-,"f//"‘l \i’/}
AR TP ot 22

//DAVID e LS“J

CPT, MSC

PR Adju ant u_-”’

DISTRIRUTICN - . e e R
PLUS SR
1 ~ C, Health Physics, WRAMC

e
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APPENDIX A - Table of Mdximum Inventory of Radioactive Materials U
APPENDIX B - Disposal of Radioactive Waste by Co-User v o
APPENDIX C - Procedure for Removal of Radioactive”Carcasses-from_ T

' Infectious- Suites ' o . )

APPENDIX D - USAKRIID Plocecurus for- Oraerlng Radioactive Materizls.

To establish DoTLCJ and Droceaure ‘for rcdioi otope utilization
"at USAMRIID. This memorandum supplements Walter Reed ! Medical.
Center \UQAMC) Regulation 40-10 (WR 40— ]O) dﬂ“ed 15 June 1973
governing tHL radiclogical safety- program for the use of material
or equipment ‘that produces ionizing radlatlon._ USAMRIID personnel”
utilize radioisotopes in accordance with WRAMC Autnor’zatlon #5064
and WR 40-10 as impleménted by this memorandum. '

Q

2. RESPONSIBILITIES.

a. -Pfiﬁcipél»Uger - Sc1ertific'Adviéor;;USAMRiiD.

. .
(1) The- 31ngle senlor WHd;Vldual at USANAIID who- servas as the
Principal User of 1sotoa -—for the entlre Lnstltube in ‘accordance with

WRAMC Authorization Number SOOA '

(2) ‘Tbe re spons ble 1nd1v1dual who -ﬂsu”es *hat 1Lventory quantities
of each isotope available at USANRLID do- noL exceed authorized maimum
imits . (Apvpendix A).

*This memorandum supersedes Memorandum 40-11 dsted 14 4pril 1572.0 = = g
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2TVes 2

Technician(s)
who are gpecialily
serve at USAMRIID
Physics Gfficer,

d. USAMRIID Isotope Cowmittee Members.

The Scientific Advisor serves as the Cha rman, *so;ope Commi ee,
and advises the Commandery USAMRIID, on all -matters pertaiming to
the use of radicisotopes in resesrch studies conducted at this Tpsu itute.
The Radiological Safety Officer ssrves as the recording secretary; other:
members are designated by official or ders and. include at least one .
representative of each USAMRIID resear ch lelblon.

e. Division Chiefs, USAMRIID.

Report.to the Prin 'ipal User their'ném;natipns'of candidates for
desigLation as 1sot0De co-users,. trainses, ox technicians. Disposition
Form 2496 is used for this purpose. Such nominations are procosqud

for approval in acc01dance with *be DlOVlSlons of WR-40- ;O

f. Chief, Medlcal DLVlSqu USAMRITD

.

P10v1aes 1mmedﬂaLe loca l mdecal supp rt as requir

WR 40-10.

g. Co-users at USAMRIID,

ed

Individual resez 1ch invest lgatoLs who'renul?c Wsotop

conducting their reuearch stud es.
& B -

3. LICENSE

= A\
of WRAM
B
h

8]

fsotbpﬁ-utilization at USMMLITD is coqduc+ed un dLr tqe e
C's Atomic Ennergy Commission (AEC)’ Biproduct Material Li
umbcr,08—01738—02, and is gyec111cq¢ly approved by the WRAMC Radid
uommittee Authori ation Number bOoA (for non-human use) i
ally ' :

which

in Annex

for

F to

|
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Saf Lby Divi , For
Memorandunm No. 385-3.°

additional or specia ’disposal problems ar
Physics nghnigian Jlenbver they arise.

» d. Co—users are respons lFl@‘ é?'providingfthg Health Phjolcs
~Technician an accurate estimate’ of mount of radiozctive material .

by type din- -edach waste container: The He ith Physics Technician must
report this 'infovmatlon to the Chief of. he Safe ety Divisionm, Fort
Detrick at the time waste contaiﬁe:s_are tfansferred to h*m for dloposa .

e. -Animal carcass-waste is kept separate from“all'othér‘types.

6. PROCEDURE FOR REMOVAL OF RADIOACTIVE CARCASSES FROM INFECTIOUS SUITES.

7. FIRE DE?ARTMENTWR.SDONSIBLL TILS

- The pro
Aspects of
In case of

- Health Physi

quEb spec“fvﬁd in WRAML Reg. 40- TO Anueh V HcaLLn PHYS"CS

re Fighting, apply to the Fort Detrick Fire Dbnﬂrtmgnt

re, additional notification must be: glven to the USAMRIID™ ~
Technician or Prin ipal User.
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"”.."APPEND‘IX‘BV’ T A

vSUBJECT: 'Dispcsal of Radi

actlv Waste by Co—User._»
A N "

1. Radioactive waste will not be. dis ed of through other than an
'_approved means; all isotopes acquired by co-workers must be accounted

for in toto, and-all waste disposal must be accomplished in coordination
with the USAMRIID Health Physics Technician(s). Discarding radiocactive
materials in s1nks is not an approved disposal method for 1sotope co-users.

2. -The 1sotope co-user. w1ll prov1de the USAMRIID Health Phy51cs LT
Technicians(s):-a complete recording of the isotope contents of each .~ = - ., - .7
radicactive waste disposition. 'The following information w1ll be . e
included on the tag attached to each bag of solid _waste. _- , S N

..a.v.The name of the co—user respon51ble for the 1sotope(s) being used
"This is the person charged for the isotope(s) 1n the health physics records.

b. The 1sotope(s) contained in the waste dlSpOSltlon.t e

c. An estlmate of the totalvactiv1ty for each isotope contained S o —
in the package of waste. . This estimate must be in millicuries or in ' '
»microcurles, DPM or CPM will not be- acceptable. . n :

d. The date of the entry. .*;-f i_- ;g;'

Ce. The type of waste, as explalned in’ item 5 below.

.3. The Health Phys1cs Technic1ans will pick up the waste from the 1nd1v1dual _
laboratories.. The times of pick up ‘will be coordinated w1th each 1nvest1gator ‘ S

4. Except for the packaging of radioactive carcasses, only magenta o
colored plastic bags will be- used for packaging radioactive waste. ' ...
"These bags should be sealed at ‘the top and properly labeled.  If° there

is danger of the bag tearing or being damaged by the contents,
multiple ‘bags should be used - '

5. Radioactive waste must be packaged by the co—user according to the 5
follOWing cla551f1cat10n and given to the Health Physics Technic1an(s)

a. Burnable solid waste Waste products 1ncluding paper, plastlc,
* rubber, and other solid burnable materlals.- | . : :

j L

‘b, Non—burnable SOlld waste: 'GlaSSaand'metal'waste.~ ,ﬂ’

» ‘c. Bulk liquid waste: Liquids 1n large quantities.' KeephisotopeS'-"
separated as much as p0851ble : : D L

Lo
I

d. Flammable;liquid waste: “This consists of scintillation vials

which contain flammable sc1ntillat10n fluid Test tubes or vials from

gamma counters may be placed in. non—burnable solid waste unless they
contain flammable liquids. o SRR

i

e. Animal carcasses. This category 1nc1udes serum or’ tissues Whlch
would decay if kept unfrozen.g. :

.
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* APPENDTX €

SUBJECT: Procedure for7Removal'of RadioaCtive'CarcaSSes from Infectious
Suites" Lo S '

1. Carcasses of an 1nd1v1dual monkey or groups of small anlmals are
 placed in 20" x 30" Chieftain nylon bags. (an Amerlcan Hospital. Supply.
product) - The bag is ‘sealed by. tightly rolllng the open end and applying
autoclave tape.’ Only ‘this specific type of ‘nylon bag should be used .to
prevént-bag destructlon by autoclave heat. - This nylon bag is placed in
~ a waterproof paper bag (Stock No. 8105-001-3245) and then placed in a

" hat box. The box is marked "Radloactlve Waste" in pencil, and the contents |

of the box 1dent1f1ed as, outllned in Appendlx B. T '

2. Multlple monkey carcasses may ‘be. removed 31mu1taneously by an
alternative method. Monkey carcasses may be placed in a 55 -gallon barrel
.and permitted to accumulate until’ the" barrel is 2/3 full.  Wood shavings must-:
be added perlodlcally to absorb- moisture durlng autoclaving. - The barrel .
must be labeled as containing radioactive waste. .The monkey number, date,
~and amount of radlatlon given ‘to each is’ entered on a card on the barrel
- 1id; the barrel is then kept in the walk-ln cooler untll ready to be,
sautoclaved ‘; : '
3. The box or barrel is placed in the exit—autoclave of the suite’ w1th

its 1id off and autoclaved on. "dry cycle,n A one hour sterilizing time.
is used o . ’ oo i

4 The Health Phy31cs Technlcian(s) should be notlfied both 24 hours
~ prior to the time that waste is passed through the autoclave and at the
. rtime it is to be plcked up._- i

5. At the- tlme of pick up, the Health Physics Technic1an w111 seal and
properly relabel the container as: radioactive and check. to insure that
the complete descrlptlon of radloactlve material w1th1n the container
,1s llsted on 1ts 11d e o -‘:J ot R S

6.  In the event that the Health Physlcs Techn1c1an is not 1mmed1ately

_avallable to remove the sterlllzed contalner,'lt will be retained within .

- the suite, stored 1n the cold room, and steps 3 4 and 5 above w1ll be
repeated I A R _

T e I e T el

e



. 'APPENDIX D.
SUBJECT: ! ﬁSAMRlIDiProceauresofor'OrderingbRadioactive Materials - °
1. Ordering.

a. A rcquest for purchase of rad101sotopes will be submltted by

" co-user to the .secretary of the Physical Sciences Division ‘who will
prepare five copies of Request for Issue of Turn-in (DA 3161) for each
request for radioactive materials. : Each rcquest must be cleared throuﬂh
the alternate princ¢iple user and the Scientific Advisor. 1In the

absence. of .the Sc1entl£1c Adv1sor, the next senlor member of the USAMRIID
Isotope Committee may sign.the request. -The requést will then be

. forwarded to the Medical Supply Office. . Before the order is placed

. the aporoval of Health Phys1cs 1s obtalned to assure compllance w1th
license. . : Co :

'fb.. Dlstrlbutlon of DA 5161 is as. follOWS‘l .

(l) 0r101nal and l copy - retalned by Medlcal Supply Offlcer.
: (2) l copy - to Health Phy81cs Offlcer, (WRAMC)

(3) 1 copy - to Health Phy31cs Techn1c1an, (USAMRIID)

”(4) l copy - to Physical Sc1ences D1v1sion. :

2. 'Charge Account Sources for radloactlve materlals are as follows

co R T M. [

)

'-a;hQAbbott Laboratories.
bl Amersham/Searle;f
c.y‘Cambridge‘Nuclearicorporarion{
' *f d._ c&;tié'Nu¢ieat.c¢£b§£arion;5
e;lalﬁternatioaal:Cheﬁical:&;Nﬁclear:Coroorarion;}f

R I

f. _Mallinckrodt/NuclearVCQpﬁoratiohgf?_f'_f.l*
g, Nelengland‘Nuclearmu-;%w
Ch. .Schwarz/Mann. g

R E R Squ1bb & Sons. ;n_:f_f"[ﬁf'?' i‘"i o



3. Requests costing'Iess'than.$250.00:
a,’ Requests costlng less than $750 00 w1ll be ordered by the Blanket -

Purchase Agreement (BPA) Ordering Offlcer USAMRIID, provided- the requested ~

source is on Charge Account and approval is .obtained through~Hezlth Physics .

" Technician and the BPA Ordering Officer, USAMRIID. " Approval will normally

be. granted when the requests .are within the allowances set forth by the

AEC Llcense Number and USAMRIID maximum authorlzed 1nventory quantity.:

b. ' Three weeks should be allowed for dellvery of materials form the .
time the request- is initiated. Dellvery t1me 13 contlngent ‘upon avallablllty -

of 1tem(s) at the requested source.1 T . v _ . el . e

4 Requests costlng $250 OO or more"

. a. Requests in excess. ef $250 00 must be forwarded to the Medlcal
Supply Offlce, USAMRIID, for proce831ng through Flnance & Accountlng,
_LOngthS D1v131on, and Materlal Branch WRAMC.v o

b. Four weeks should be allowed for dellvery of materials from the'
time the request is initiated. Dellvery time is contlngent upon S —

' avallablllty of ltem(s) at_th”frequested source.fff e S i T

5.7 Recelpt of Radloactlve Materlal
au Durlng normal duty hours.lf;'

_ - Upon recelpt of radloactlve mater1a1 by’ personnel of the Med1ca1

. Supply Office, a call will be placed to the Health Physics Technician,
USAMRTIID, notlfylng him of the receipt. The Health: Physics Techn1c1an,,.
y NCOIC, or assistant NCOIC, Physical" Sc1ences'D1v151on will pick up. the
shipment at the Medical: Supply Office and verlfy the order and record
-its receipt in the Health Phy31cs Log Book _ : : :
b.. After normal duty.hours, a8

' _(l)'-If”receivednon’post;after'normal duty‘hours, radicactive isotopes
will be delivered to the CQ .(Phase l)lby.the@Post’Transportation’foicer~or »
other delivery agent. . o Sy e T s '

'(2)' The.bQ will 1nspect the package and 31gn recelpts 1f requlred
Damage to any. contalners must be: fully documented :

(3) The ©Q will then read the storage 1nstructions on: the container.
If refrigeration is requlred the container will be placed in the
refrigerator located in room(883,. If refrigeration is not required,
the container will be placed. on the workbench in room 883. °

i




6. Actions to be Taken.after Recelpt:

7. .Authorlzed Allowance'fothadioectivetMhtefials;

. A . : S @ . ] ,

(4) Receipt and disposition of all. redioectiveAmaterialAwill be noted
in the. CQ report. If additional information. or 3581stance 1s requlred the
CQ will consult emergency procedures on flle ' L -

a. Corfect'shipment:'
- If the shipment is correct, the packlng list. and/or invoice. w1ll
be forwarded to the BPA Ordering Officer, USAMRIID. The purchase

‘requisition. will then be ‘sent to the NCOIC, Physical Sciences Division, . v"_ - f

or his assistant, for signature. The Health Physics Technician, USAMRIID
will then notlfy the Health Phys1cs Offlcer, WRAMC, of the completed
action.. . _ e

b, “Ihcoftectﬂshipment:'

If the shlpment is 1ncorrect the 1nd1v1dual checklng the shipment

. should contact ‘the BPA .Ordering Officer, USAMRIID, who will in turn
- notify the Health Phy31cs Officer, WRAMC, of the dlscrepancy . No action
-will be. taken on the shipment untll spec1f1c instructions have been . R
- received from-the Health. Phy51cs Officer, WRAMC.. If the shipment is to : —

be returned, the shipping will be coordlnated between the Transportation
Officer, Fort ‘Detrick Medlcal Supply Sergeant,'and the Health Phy51cs

;Techn1c1an USAMRIID

Requests for. radloactlve materlals w1ll not exceed authorlzed

allowances set. forth by WRAMC Regulatlon 40 10 and WRAMC Authorlzatlon
'_506A (See Appendlx A) o T . S .
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" HEALTH PHYSICS
WALTER REED ARMY MEDICAL CENTER
- _ Washington, D.C. 20012 .
*MEMO ) | | | 29 July 1969
No. ¢ : S '
| LABORATORY FACILITIES (Radioactive Materials)

1. General. Walter Reed Army Medical Center devotes a considerable amount
of effort to medical diagnosis, treatment and research and development, and as
such all of the major activities of the Center maintain adequate laboratory facﬂmes
to support these endeavors.

2. Laboratories for the Use of Radioactive Material.

. ‘a. General. The principal user must provide the laboratory facilities and
equipment necessary for the safe handling, storage, and use of all radioactive
materials authorized for his project and insure that laboratory procedures and
~ practices are instituted to provide protection of all personnel from the hazards

- associated with the use of this material. (Reference: ANNEX B, WR 40-10) -

b. Specific.

(1) At the time the application is submitted to use radioactive material;
_ the applicant must submit a description of the proposed use in sufficient detail so
. that Health Physics may evaluate the radlatlon hazards 1nvolved and the facﬂmes
- available to the applicant,

(2) Health Physics will adv1se the appllca.nt if additional facﬂmes eqmpment
supplies, and/or storage space for the safe use and dlsposa.l of the requested radlo-
active material is reqmred ' - -

3. Eq J)ment Available for Temporary Loan frorn Health Physms

" a. Remote I—Iandllng Several varletles of niptongs and g-nptongs, Atomlc
Accessories Remote Handling Tool Model RHT-60, assorted jaws and vices, remote
forceps and magnetic handlers, remote ‘pipettes, electric 1lift devices, etc.

‘b, Storage Contamers Several varieties of portable lead storage conteimers
steel safes, lead-lined boxes, metal drums filled w1th paraffin for neutron sources,
concrete wells, steel drums for radioactive waste. ‘ :

c. Shielding. A limited supply of lead brlcks high density concrete blocks
» parafﬁn blocks, boraxal blocks, lead sheets, lead shot, steel plates, etc.

-4, . Instrumentation Avaﬂable for Temporary Loan from Health Physms. See
HP MEMO No. 10 - Radiation Detection Instruments. o

5. Ventﬂatmn. Control..

~a. A fume hood of acceptable de51gn must be avallable in the laboratory

* ThlS MEMO supersedes HP MEMO No. 9, Title as above, dated 29 Apr 65
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HP Ivu:.\/io No. 9 - Lab Facﬂmes Rachoacave Materlals) :

intended for the use of radioactive material when such a device is prescribed by the
Health Physics Officer. Health Physics will perform all necessary inspections and
surveys of fume hoods intended for the use of radiocactive material; these will include
the followmg :

"~ (1) Measuring the pressure dlfferenual
2) Measurmg the flow rate
(3) Measuring the integrity of abs olute filter installations when prov1ded

(4) Any other test as directed by the Health Physms Offlcer after a review of
the intended use of the facﬂlty

b. Fume hoods with absolute filter assemblies, glove boxes, emd hot cell
facilities may be made available for temporary use upon request to Health Physics.
These facilities are not necessarily mobile and some are located at other government!

" agencies; therefore, if use of these facilities is determined to be necessary, coordination
for this w111 be prov1ded by Health Physics.

// Uid &~ w@é//
L WILLIAM F. KENDALL
MAJ, MSC

Health Physics Otﬁeer
WRAMC -
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LEAh TTSTINC AND INVFV?ORY OF SFALFD %ODQFFS

1. Purpose. The purpose of thlS SOP is LO prov1de COﬂtlﬂUlLy in the stand—
ard Teak testing procedures for sealed. sources containing alpha, hcta and/
or gamma emitting 1adlonuc11des possessed used and stored at WRAMC and DORF,
This SOP supplements WR 40~ lO

2. General.

a. Desplte the fact that many. precautlons are taken to prevent leakage,
the radioactive materials do occasionally leak from ‘the -capsule. “Steps must
be taken to determine whethér or not the sources are leaking. Radioactive
 material which leaks from a.source is a. major health hazard 'in that it may.

" become airborne or transported in some other way to become inhaled or in-
gested by personnel in the vicinity. ‘The purpose of leak- ‘testing- sealed
sources is to detect the leakage of the radlonucllde before it bccomes a

'major health hazard. o B o

b. The necess1ty for léak testlng sealed sources- can be appre01ated when
- the damage that.can be caused by. one leallng source is considered. In the con-

duct of all leak- tcsts personnel must be constantly aware of the technlques
of safe handling and limit radiation exposure by considering distance, shield-.

.alng, lencth of exposure and total act1v1ty of the source(s) to be leak tested.'

Each Health Phy51cs Sectlon (DORF WRAIR and Radlatlon Therapy, WRAWC)
.w1ll leak-test each sealed source under their’ control in coordlnatlon with the
* NCOIC, HP Survey Section, Room 3 WRAIR

d. Where a confllct of requlatlons (to 1nclude appllcable USAEC Licenses

~and. DA Authorlzatlons) exists, the more restrictive regulatlon will be followed

e. Sealed Source means .any - radloactlve materlal that is inclosed.in, or
is to be used in, a container in a manner intended to prevent leakage of the

. radioactive materlal or any of its daughter products (See AR 40-37 and AR 700—
'52)-. - , o

f. Each sealed source w1th an. act1v1ty greater than- 100 microcuries of’
beta and/or gamma and 10 microcuries of dlpha Teceived at WRAMC ‘and DORF, con-
taining radiocactive material, other than 3-Hydrogen (Tritium), with a half—‘
life greater than thirty (30).days-and in any form other than gas, will be -~
tested by Health Physics, WRAMC, for contamination and/or leakage prior to

*

This SOP supersedes HP SOP Number I-6, 15 August 1972

-

1
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release to theeuset; ‘However, if the-vendor or source supplicr furnishes a
certificate indicating that a test has been' made, the source neced not he .
test Thereafter, all sources WLll be ‘tested For leakage by Health Physics, ‘

Anter val: not to_ekcccd six (6) months except that each source |
ting alpha. particles will be tested at 1ntcrvals not to excecd three (3)
moncha. E L : - : .

; g. 'If there is reason to suspect that ‘a’ eealed source mloht have bccn
:damaged, it will be tesced for leakaqe beLOTL further use:

h. All sealed sourcescfound to be leallnw and/or contaminated will be . e
immediately withdrawn from use by Health Phy51cs ~ The ] Health Physics" Officer
will determine whether. or not the source is leaking. If it is leaking, he
will direct that it be resealed or dlsposed of in accordance with existing
regulations. : :

3. Methods of Leak—testing;

a. 'Non—radium Sources’.

(1) Wlpe test (for Alpha Beta, and/or Gamma) - All exposed external

. .surfacés of the object to be tested is wiped. thoroughly with a piece of

~ filter paper (paper towel cut in. one (1) inch diameter circles is suLf1c1ent)

" of high wet strength and absorptlon capacity.- The wipes may be wet or dry
depending on the circumstances. The solution should not attack the material
‘of which the source .capsule or source holder i$ made. The wipe is allowed |
- to dry, then the wipe 15 analyzed to determlne -the. act1v1ty of the- removable”
contamlnatlon : - : '

(2) Scrub test (for Beta and/or Gamma) - The object to-be tested is im-
mersed in a solution which will not attack the material of which the con-
tainer or source holder is made and which has been demonstrated fo be effec-
tive in removing the radionuclide 1nvolved when the’ ObJeCt is scrubbed with
~a brush under the surface of the liquid. All surfaces of the object are
brushed thoroughly under these conditions. The total act1v1ty is determined
in the re51due obtained by evaporatlon of the solutlon

(3) . Immer51on Test- (for Beta and/or Gamma) - The object to be testcd is
1mmersed in a solution Wthh will not attack the material of which the con-
tainer or source holder is made and which, under condition of this test, has
been demonstrated to be effective in removing the radionuclide involved.

The solution 15 heated to 50° +-5°C and held at this temperature for eight
(8) hours. . The absence of bubbles does not -indicate that the source is not
leaking. The total activity is determined in the residue obtained.by evap-
oration of the solution. - This test cannot be used on sources which are
mounted in large assemblies, nor on sources having container material which
will be adversely affected by the high temperature and water. This method
-often allows one to detect a leak Defore the material has had a chance to

1

xy ha.  ;; . S
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leak from the source. It 'is the. most difficult, time-consuming, and reguircs
a greater Tadl’t“on exposure- to the 1nd1v1dUd1 than other’ teennl ues .

(4) Cellulose'Tape Test (LOT Beta dnd/or Gamma) - This tést is appll—

cable to a device containing a sealed source in a- source holder which has
an openlno through: w11ch the radiation emerges, This opening is kept

covered for a minimum of seven (7) days with a plece of thin adhesive cel-.

lulose tape. The Lape is carefully removed ‘and- the act1v1ty whlch may have

'been deposlted on its ddhbSlVe 51de is determlned

b. Radium Sources

(1) - Charcoal Sorptlon Test - Approx1mate1y 1/7 gram of actlvated char- "’

coal is placed in a stoppered; glass test tube or equivalent container.

The source may be placed directly on the charcoal or separated from it by

a small wad of cotton. The source should remain sealed in the tube for

24 hours. Remove the source and 1mmed1ate1y recap the test tube. Allow
the sealed charcoal to. stand for four (4) hours after which time, the
sealed tube is counted by a gamma counting. systeém. A blank charcoal con-
trol will be used to d15t1n0u15h env1ronmenta1 radon fron that produced

by the source. :

(2) Cocoon Test (Radium) - This test is applicable onlyito Radium ot
other sources from which a gaseous radionuclide, which is the parent of a
particulate radioactive material, may Jeak. The source-is completely
surrounded by cotton (cocoon). This cocoon is placed inside a glassine
envelope or other container and kept for twenty-four (24) hours. At the
"~ end of this period the source is remdved from the container and the '
cocoon is counted with a portable alpha survey meter. (PAC- 18" or -PAC-3G)
or the source is removed and the bag resealed for a subsequent gamma
‘spectral ana1y51s for Radon daughter products

(3) Another satnsfactory method of leak . testlng is to line the source
storage container with absorbent material and to analyze the lining mat-
'erlal for radioactive. contamination. The source’ should fit. snuqu in its
storage -well so that 1t is w1ped by the absorbent materlal ‘when belnc in-
serted and . removed. ; '

4. General Leak Test Procedures Employed at WRAMC and DORF.,

a. In general, all beta and/or gamma sealed sources are leak tested
by taking a. one (1) inch diameter filter paper disc and obtalnlna a dry
or wet w1pe of the most accessible surfaces of the source or source
holder in which the sealed source is permanently mounted.

(1) Gas chromatograph cells - Dry wlpes are taken_from the gas ex-
haust ports._ X S ’ c

1
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(2) "AECL Ctmnacoils - Dry wipes are obtained from:

~

(a) - Upper external part of the ram

(b) Inside the irrédiétion chumber.f
() Lower.external'portion of the ram.
{d) 4lloor bcne th tho Tam.

, (3) Cobalt Teletherupy‘aﬂd Cesium Calibration Units -.Dry wipes will
be taken from selected accessible surfaces of the teletherapy hecad or cali-
bration port. The selected accessible surfaces should be those surfaces

on which one might expect .contamination (if‘thore were to be lcakage) to
accumu1ate and shall include- the inner surfaces of the most freauently
used treatment cones or béam collimating device. The test.samplc shall be
taken with' the source in the ”off"“p051tlon . :

(4) -Othex Beta or Cumma Sealed Sources - .Dry w1pes are obtained from _ =
the source dlrectly or the most accessible surfaces of the source mount
and/or container. : :

(a) Alpha sources are d1v1ded into four (4) groups Radium check and .
calibration sources brachytherapy,sources IlSSluﬂ f01ls, and other alpha
sources. S o T

(1) Radium Check and Calibration Sources - A modification of the Co- - -
~coon Test is generally émployed. The Radium source is sealed in a glas-
sine bag or rubber-stoppered vial with a wad ‘of cotton for a period of _
"not less than twenty-four (24) hours. ‘Trmediately after the bag or vial . . |
is unsealed, remove the Radium source and reseal the bag or vial. The
sample should be checked with an ‘appropriate- survey instrument prior to ‘
sending the sample to the. HP R/A Lab. The .sample shall be processed 1m—_
medlately due to the short 11ved Radon daughter products :

(2) Brachytherapy Sources These are leak tested prlmarlly by the
Charcoal Sorptlon test. ' - : : :

(3) F1551on F01IS'¢ Dry w1pes ‘will be obtained by w1p1ng the most
accessible surfaces of the mount and/or contalner

(4) Other Alpha Sources - Dry and wet wxpes w111 bo obtalned by
wiping thoroughly the external surfaces of the mount, other than the
radioactive surface of the source. ‘Also, ‘wet w1pes w111 be made inside
contalners used for storage of alpha sources
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5. Routine Procedure.for Handling Leak-tést Samples.
a. Wipes

(1) Indicaté on the fllter paper’ (wroos) the side actlvely used in
pertormwnn the 1eak test .

- (2) Afrer pcrf01ming the. Wipe test, pWatc‘thcbwiﬁe in a glassine en-
Vclope and/or plastic carrying block with zweezers. - DO NOT CROSS-CONTAM-
INATE! Identify each wipe by source or refcrence number as applicable.

(3) Forward all wipes to the R/A Lab HPO WRAMC, for qtantitative
analysis with completed WRAMC Form 708 request1n0 apnroprlate analysis
with proper identification as to radlonucllae serial number,; location
at time of sample date, and time. _ '

b. Cocoon teststand scintillation vials

(1) . Indicate onm each sample (*op of scintillation v1al) container -
the loo reference number for the HP “Section performlna the test.

_ (2) Forward all samples to the R/A Lab, HPO, WRAMC for’ qbaﬂtlta-
“tive analysis with a completed WRAMC Form~ 708 requestlnq appropriate
analysis with proper identifications as- to radionuclides, serial numbers
(if approprlate) date and time. S o _ -

6. Evaluation.

a. Radlum sou¥ces (Brachytherapy) A 1eal\age range shall be estab-
lished for each sourceé or group of sources by repeated testing. - If. any
leakage is detected_greater than the’ basellne range at the 3o level
the source(s) will be sﬁspected as leaking; however, the maximum value
_of the upper 1limit will not exceed 0.001 microcuries. When the upper
limit is exceeded by a group of sources, each source will be ‘tésted in-
dividually. If leakage is confirmed, the source(s) w111 be. d15p0sed of

in accordance with existing regulations.

b. All others If after ana1y51s the amount of contamlnatlon re-
moved from the source or surface is- equlvalent to 0.005 uCi (1.11 x 10%
dpm), the source will be suspected of leaking. The source will be iso-
lated, decontaminated if practical, and leak- tested twice more, at one-

week 1ntervals 1f 1eakage is conflrmed the source will be dlsposed of .

in accordance w1th ex1st1ng regulatlons

|1
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7. eaking Sealed Sources. A‘l sea’od sources found to he leaking will be
-handled in accordance with 10 CFR 34.25 and 10 CFR 20, and will be disposed
of in accordance with AR 700-52 and AR 755-15. '

3. Equibment'4aé reouired,f' . -"_’ ’ o : N

- Items utlllved 1n leak te%c samplln such as, lllLGT papcr dlscs
test tubcs ete. .

b?l Pair of lohg’fweGZGrs of fofcepslfl

c. Rubbefdgiovés; |

d. Remote handllngdtools;

e. Film badge, wrist bodge{:epd“self;readipg pocket dosimeter.

.. ProteCtive'clothiﬁg.

Glassine and/or»plasticfcarrying block.

09

h. Approprlate radlatlon detectlon 1nstrument '

9. 'Inventory of Sealed Sources ;

, ‘a.. The WhAMC Form 0993(OT) will also constitute a record of inventory
~of the sealed soutrces at WRAMC and DORF' with .an activity equal to or greater
than that spec1f1ed in Appendlx C, 10 CFR 20

b. In accord@nce w1th the p10v1snons of AR 700- 57 thc 1nvonLory records

'will document. the specific item of cqulpmcnt and/ot- rdlelSOtOpG the loca-
tion of the iten, activity, serial number of the source, respon51ble user,
applicaple USAEC or DA Authorization number, expiration date, date and ini-
. tials of the inventory officer. Entries will also be madé when the source
'is transferred or dlsposed of in accordance with AR 7OO 57, AR 755-15, and/-
or TM 3-261. o o S Sl

c. All sealed sources or their contalners w1ll be labeled as shown be—
low and identified with' a Health Physics Control Number which will also be ™
recorded on the WRAMC Form OQQS(OT) for that source :

1 U A I
LN} RADIOACTIVE LJ
= MATERIAL

£.37 WP No. ..'(;‘*;

For Leak- test Data on Sealed
Sources Call Health Physics, WRAMC
. EXT: 5104/5107.

e
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a.  Records of all WRAMC sealed sources wili be maintained-at {P, Room
>, WRAIR by LUHS\CULJVL Lﬂtlle on WRAMC Form 0953 C0T) -in terms of micro-
curies (nCi1) PUT\UJHL to the prov1s1on5 of 10 CFR 34 25 and AR 40-37.

b. ‘Records oL,lll HDL sealed sources'at~DORF will be maintained at
the HP Section, DORF by consecutive entries on WRAMC Form 0993(0OT) in
terms of micrOcuTies (uCi)Apursuant to the provisions of 10 CFR 34.25

¢. Each Health PhyDLos Section, possessing or storing scaled sources
(except HDL-DORF sealed- sources) will forward a duplicate copy of the
WRAMC Form ‘708 to the NCOIC, HP Section, Room. 3, } RAIR for record purposes
each time the sources under their juTlSQlCtlon are leak- tested v

. d. Records of 1eak LeSLS will be maldtalned as prescrlbed in the USAEC -
‘Llcenses and DA Author17at10ns in accord ance with the provisions of AR 340-
18-1 throuah AR 340- 18 15. . . :

'11. References,
a. Title 1OA Code ofﬂFederaI Re&ulations USAEC
b. AR 40- 37 Radlolsotope Llcense Program (Human.Use)
‘c.V_AR'7OO—52 Llcen51ng and Control of Sources of Ionlzlng-Radlatlon

d. AR 755—15 D15posa1 of. Unwanted Radloactlve Materlal

e. TB MED 249 (NBSH 73), Protectlon Agalnst RadlaLlon from Sealed
Gamma ‘Sources™ e

f.-VTM 3—261 Pandllng aod D15posa1 of dnwanted Radloactlve Materlal
‘ g; NCRP Roports ?8 30 34, . and 4Qa' | |

h,- NBS Handbookg93_ , » |

i.d_WﬁAMC Reguiatioh (WR} 40;16;;healxh”Phyeics‘Regulations

j. HP SOP 1-2, Countlng Procedures . | u

k. HP SOP 2-2, Radloact1v1ty Ana1y51s Laboratory

ne
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. ANSI N44.2 - 1973 American National Standard for lezk-testing
ive brachytherapy sources.. - = ' '
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“BOBBY-K. “ADCOCK
LTE; MSC

~Health Physics Officer
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VENT ITATION IN RADIATIUN CONFROILTD AhLAS

- 1. Purpose. To es tubliCh standacds and methods for evaluating

: ventilation control in laboratoriee UQin? iacionctive uateZl ls,

2. Ceneral Piocedur s resultinp in the generation of iddﬁoactive
aexros ols, dusts or gaseous products all be- conducted in a hood, dry box -
or other suitable closed system. Radioactive gases or material with radio-
active gaseous daughters shall be stored in gas tignt containers and

" kept in-areas having: approved(ventilationo'

3. Methods and Procdedures.’ Ventilation rates of thc Taboratory

hoods are measured with a calibrated Velcometeér. All rooms contalning
" ‘either laboratory’ hoods oT ‘gas. chromatographs are checked to determine
'if a positive or negative pressure. exiEts.- This. 1is accomplished by

emitting a smoke cloud from a smoke tube (Mine Safety Appllance Co,,
Ventilation Smoke Tube, Cat. No. BU5645, or egual) at. a’ room exit,

such as an undercut door, and observing the flow direction of the smoke°
If the smoke cloud moves towards the interior of the room, more air is.
being exhausted than. supplied and therefore a negative. preesure

‘exists. If the smoke cloud moves out of ‘the rooh, more air 1s being
_supplied than removed  and therefore a p051tive preesure exists. 'During

this check all hooda.and other exhaust fans are operating, as well as
all air supply equipment including Lhe -air- conditioning °ystcm9.'

"fé} Inspection of Ventilation Control Devires Used ‘in Radiation
Controlled Areas. Survey of these areas .will be made as ‘directed by the.

- .Health Physics Officer to determine that . ‘adequate pressure -differential
" and flow rateés exist, and that airflow characteristics of the hoods
~and rooms containing hoods are.correct.- "For handling low to moderate’

levels of radloactive materials, the. average velocity through openings - =

- in the hood shall be 100. fpm.¥or highly toxic or high-level radioactive

-~material the velocity thru the opening must- be raised to an average of
. 125 200 fpm . : S _

- 5, Testing of Absolute Filters. Health Physics will periodﬁcally

:'evaluate the quality of absolute filters by use of " the Dioctyi Phthalate
‘Smoke (DOP) test.{ A

K References. .

% This SOP supereedes'SQP'Number.l;7{2h‘Jenuary'1967
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Rb{joperations.. Checks of ‘air £low: patterns ‘with a small source of smoke

R :~Qing material from thc hood. L  mev o

- . general, a hood should be located well away from the doorway where the

“GUIDELINES. IN VENTILATION CONTROL' ~ =~ . = - o
' ANNEX A to 'vf:“’] 'Z‘f"fffV st 2 Mareh 1972 -
"-Health Physics; WRAMC

l.._Purpose To provide puidelines in ventilation control
o 2. Gencral : The vcntilatjon system should be designtd to permit
: air flow in such a direction that any radioactive material picked up
by the alr.will flow away from the worker: 1In the design of new in- : ;
stallations; the air flow should always be from a ‘noncontaminated area = - ™
toward .the contaminated or - potentially- contaminated area. Poor ventil- . o
ation is difficult to correct. after.an installation: has been completed.” .-
It is. always more- satisfactory to- install a correct syatem initially than .
. to try to overhaul a poorly.designed. setup " A good. system of labora-’
" .tory. ventilation willi confine the toxic contaminant, exhaust it with
suitable duct work- and fans, and pags.this material throtugh a collector
"or ‘scrubber as needed before releasing it to the neighborhood.  The
~ design of a proper ventilation system will also provide sufficient air
'-Ato make up for the amount exhausted o :
N - Hood Design.x A laboratory hood is a simple enclosure in o T
which work can be carried out without toxic materials escaping. Mat- o
erials in the enclosure can become’ airborne anda escape by agitation. o
from chemical-or: mechanical-action; ‘by* thermal action from chemical L =
reactions or heatingadevices, and by the: synhon ‘action from cross- o
currents of air. In order to keep the ‘material from escaping from
the enclosure, sufficient air. -should"- be. exhausted’ to create an indraft
" through %he face of. the hood -This indraft. must: be’ strong enough to .
overcome the actions which tend to allow materials to escape.  For R
handling: low to moderate levels of. radicactive materials, the average T
velocity through openings: in- the- hood- should be 100 fpm. For-highly toxic[[
~>r high-level radioactive ‘material, “the - ‘velocity through openings should - :
e ralsed-to an average of 125 to 200 fpm. At pxcessively high velo- 3
cities, on ‘the other hand, radioactive materials can be’ drawn out of
-open- containers, contaminating the entire hood area.

: In some’ cases, faulty circulation of air through the’ hood
:opening can ‘be improved by incréasing the: volume of air exhausted and’ thus"
‘the- velocity through = the hood face by restricting the opening or by :
. providing streamlining baffles along the.edges of the air opening.

. Instrument checks on- the Velocity of air entering ‘the hood should be
- performed under the. various conditions’ ‘encouiitered- during-actual

U can-indicate’ the "presence’ of cross—drafts and the possibility of pull-";;w

. !..:\:.. .

. The placement of ‘the . hood in the laboratory is important o
in respect to cross—drafts, which. can. pull -material out of the hood.. In -

: :supply air must enter._;if;,_. R




asz 3 IIA\&M.AU C
: In some cuue,, durinn perlods when the hood is unattended _
it may be practical to use somewhat lower velocities, 75 to-80 fpm, 2=

Dual speed fans will pevmit operation at the higher velocity while the -
~ hood is in use and- at the lover velocity when it is- closed. : :

:(1) _Changes to Remedy Defectsiin Commercial Hoods:
(a)‘-To reduce eXCeeéine‘uSe.Of conditional air.
: : - 1. Prc énrizcd“ oodo, with. Jcts of unconditioned
alr along sides. and top, vhirh furnish most of hnod air. Unsuitable for PRI

work with radioactive materials. since exhaust failure would cause pos-
itive out ard flow of air khlch wrould- contaninaue the entire area°~

- . _’12,; Use of 50 ipm face veloclty with airfoil v

-sides and bottom.- This,may cause~excessive susceptibility to cross- -

-:drafts. - L st S . o S : : :

: ' o '3;_ Roduction in face area is the best solution, It

‘ may be accomplished by sliding dOOfo, limicing open face area while giv—“-?“~~--~~
o fng agcess. tao. entire hood.;= ! " o . :

(b) To *emeoy incrcase of face velocity wich door

v

vciosing;i i
o :-ﬁgt;}c'ny -pass, dampers..%.

.’pg{v Vechanical linkane with door;:y‘

.231 Gravtty—operated damper. L:ofﬂi.;A;filjffff e

el Electronic controln R

"*Better hood design (shape)

‘a. Remove oorner and center posts..

b Av01d excessively depressed bottom°

ln .

o , v ?rovxde airfoils on- boctom edges for- bes;
- airflow pattern. . ' R Ce S

*"(Zy_ Proper Use of Hoods. Q‘ii;}?i--~c.- T

(a) AVLLd cross-drafts from propeller fans, open doors :“i
-~ and windows, and rapielv walkinb past the hood - : :

(b) Check air VGLOCLEY, if velocity is lcss than'iOO fpm; &
mark posxcons of door for 100 and 150 fpm on hood edgeg"-‘ - EEP

Al

I
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_ ( ) Ynep sources: of contamination, flames, and vapor N
. sources at least 6 1nches iuside hood »

[5(4)_ Avoid leaning in*o hood ﬂf‘ ‘loutii L i‘,t

, . “(e) rhc inside walls of the hood should be painted with ’
jstrippeble paint this ailds in decontamination._ A .

o (3); Deqign Factoz.p"b
(a ) Convcntional duct design.;
l Approximate]y 4 000 feet per minute velocity.

: T 'iz. Flbows should have a radius of at least two. |
v (2)'diametersrf»\i*<;\;;v_.'l‘ . 'ﬂv.i" i

T

_@wmueﬁa;'pf A f':(b)';Airflow Resistance.-_jf'ﬁ=
' fl;n Varies as the square of the velocity.

52;; rilter resistance must be added to duct re- _'~l_ —

_ _sistance, high—effiriency filter will ‘have one. (1) inch of water resis- ..

" "tance ‘when clean;ghould be discaided when resistance reaches two (2) or
":A@three (3) inch s of; watcr..” IR - - .
h gr";'(’) Fan Sclection
R ,;'i' 1.. Fan must be able to move ‘a specified amount or}i
- air against. the re sistance of the ducL end fittings plus the resistance'
.n~_of a dirty filtel.‘ s :

,h.2§ Contriftgal fan is most suitable, axial flow'jtv -
:(pr0peller type) fans Lannot move air against resistance. : C

_ ' o 3.21Fau should be located -at end of duct 50 tnat all
duct work is: undar suction; and leakagc is into the duct system.

o by ‘Glova Boxes.. Flements emitrin" only alpha particles (or SR
“'very soft beta ravs, 1. e.,,3H or_I“C) can be handled even at high levels .-
in completely enclos ed containers: known ag glove boxes.  Rubber. gloves '

~extend through hrrmetically sealed ports into the box and enable one to
“*-handle-the radicactive material without: contaminating his hands or lungs. .
'For higher energ} heta particles and’ gamma rays gloves do not offer suf- .
_ ficient protection,qand they-are frequently replaced by mechanical man- .
. ripulators operatca fiom outside the box.v This complication, along with
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_ 'the shielding Lequired ‘Pr mcdium or high ]cvel vork makes the dry

- box much more C\puﬂ)LVL than the 1arper chemical hood.

Glove boxés hould be. proviand with air 1ocks'throu?h'
which samples can be inserted or removed. In such -air locks, the
.sample is inserted fa the air Joclk Lhrough one door which is then
closed and. the .other door oncned to remove the sample. Since all

facilities are totally c¢nclosed.in the hood, 1it- may be desirable to - -
provide exterior. conrw]r for all aervices such as water, gas, electri-7
city, etc. . : '

Glove. boxes are floquently provided with exhaust ports or
fans and filters. Lxhaust volumes of 20 to. 30 cublc feet per minute will
_maintain a 50 .feet per. minute veJoc1ty indraft at any opening in a typi- -

"‘cal size and design of glave: box. " If ineake filters are used, they : :
should be located.iti.such a; position that the worker's body will net . T
be exposed to the- escaping material. 1f. there is- an; explosion or surge-*-

© of" prLssure which. could rupture ‘the’ filter,

c. Ehhaurt %vs*ems,. The exhaust syetem is designed to remove
'“from the laboratory the. ‘airborne: maLPriala which are picked up in the

= hood. To safely vent the contaminated air; it may need to be filtered,’

) ‘scrubbed’ (or otherwise *rea*ed) and diqchargea at such velocities and :
elevations: that it will not reach ground-Ievel at more than maximum perm— -
issible. coricentratlons. Cle&nibg equipment ‘should be selected with

.~ a.view to the corrosive and toxic materials- handled and the varying
'requirements for removal of radfcactive materials. A choice of improper.

" cleaning equipment_wiil_frequengl} ‘result in efficiencies lower than
_needed-or .rapid deterioration cf the c]éaniﬁg"material. Filters are
available to achieve tha-high decontamination necessary for .radiocactive
materials and-for-the pzrtlcle»size range- which results in the greatest

_'fetention following inhdi&tion exposure."-

Q s

: In a proq*r 1aboraLory ventilaeion syrtem, the duct work in--f.;‘7
‘ side the building is uncer nagative presaure.. ‘Under these conditions .
- any leakage due to psor construction or corrosion.of the duct system will
“be into the ducts and the radionuclides will be confined. To accomplish
this,the fan must be locatod not on top of the. hood but outside the
building or at the point where the exhaust’ leaven the building, Although
“this may.require weatnorhproofing the motor, 1t may be an advantage when -
. flammable material igs ha nuled beceuse explogion-proof congtruction 18 not,w~
EE then required for the- motor. Duct work: connecting several Jhoods should
- ¢~¥~f‘ have streamlined conneCLions.' Branch” ducts. .should enter ‘at angles of 30
ko 45 degrees in order to.permit better. paaaage of ailr at high veloaitiea.
In such multiple instnllations, care should be taken to sée that the ex-
haust system' is balunChd 50" tHat one hood doea not provide the bulk of the
-air for the aystem. = : g . :

e

.



"SOP. 1-7

-minimum trahsycrt vaelock

in the dict. Whed the gys
~the duct work shoulu oa-oi

-laboratory roof, lccated a6 that fumes Ulll no
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in du:ts"should:bg.gre ¢ enough to maintai
ey for rhe'mutrrial briny conveyed: Usual range

t
-~ ~
of transport vexoaixlo\'f:ﬁ partitviare mdgC(idL is- 3500 to 4500 fpm,-

‘Veloﬁiiiéf'of,nifi“
.

In hoads mhoxc ;n.ge bua?tlt;”& of"water are hdndled iL is
necessary to ploviue scme means of removing the condenszation wnich coilects
vis intended ©o bandle corrcsive materials,’
narerial fesistanc o hoz:osiunc : '

Thc dlsuh9~r

bouid he at least [ive to ten feet above the
ot be.carried back into the-
laboratory-or into the air lintake of adjacent bu;]dlngse' Caps for

".weather protect on 'ob tlth th; eahaudt, directing 1t bazk down to the

roof where it may be carried into the =iy LntakESf The* maszt pta~tic«l

fan .discharge is the’ Sf(d;ghC vefti:yl qtdFk .sulrable dza,n connection in-

the housing. When peceszary %o disznaige h-’h level wastes t6 the

,atomsphere, inde phndLn aracks may’ ve 1ocated dowvnwind: from the tallest

. nearby -building at ‘a distance of vws sr thrce times the 1ldiﬁg height.
Details of the meterzology aud dilution of radioactive mater:i a‘s in the

aLmosphere are. foand in o;hcv ”é[&ieﬁxeoa~

C“eun a‘r mu“t bﬂ suvplied ?o 1epia ‘€ the atr in che yoom

-with an exhaust ayatcm iE bc-r.t.;;m).udunu tencrol is to be successful, 15

e ‘3d¢quape alr is now sup

“:1contamlnation at hdzaldﬁda lLJHinz q~.,;--

orficoo, CQrtidulb‘

spread of contaminuaiun and ahuuld De a»o;dcd

plied to the vvom, the apahity of the exhszust
tem and the ale velocisy atithe taze of -ha heod is. reduced.  If

'wthere are multipie e hausL heods and no makaup ‘aiv, the airilow may be
”ruversed through :3 hood thut has. a :mdller ran ot is turned off.

In: huxldtnv OC&JE“ veqr11at1ng aty ‘may be adw1t>ed to
S, ‘and exnauszed.“h*oug 'rocns 10* Low  ana h;gh
revel work in ordicy bx,.unLtoL of s*a.i~ pLuabu;Go; Jn a large LabO“auory

“wreh several roows Tor ¢ dd{uJ\LLVJLV nu ],uutfolﬁ should be sapplled to'f-

properly balance the ﬁlow of alr from one yoom te the next and from cne -
hood to another. Higl »vlovlry ailc: muvem nts can ‘be rcspcnalble ror oo

3. Airborn_ K za.dqa“-
Laboxutqry alr, énd a§r dis 4zged fcom tha leozatory >huuld
be monitorcd for 'HJJIQLCLVlty iF ‘hutﬁ_ib an, pos qibiLLty ot alVborne

“b. - C0nc1nnousjsampiing ‘of Lrbotnc pa*ticulates can be used

provided the samples truly rapredent Lhe ‘air being breathed. Airborne

contamination may remain -localized and: fixed inatruments may fall tov

_1ndicate the extent cf'ﬂontaminatlon‘_"’~

et nm
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_ c{v'“ ayo for long-lived alpha—rmitting particulates are
complicated bv the-fact that mlximun pcimisajblc concentrations may be
less than the- naturall; occurxlnb dccay products of radon and thoron.
Studies on. concentraien mayv-be-required in order to evaluate the hazard
properly.. .Any assays: for airborne zlpha emitters should be .supplement—

~ed by a carerul analynis of the physical circumstances’ giving rise to the.fd

. hazard. _Protectilve. mcaaures should. be. inrtitutcd if. there is a chance
- that alpha emitters may’ becomc airborne. :
“d. Radioactlva, chemlca 1y .active ?ase ~can he concentrated
by chemical. methods . from a k:own volume of air and: assayed by laboratory

"vcounting techniques.

.e. In general methods Lor asqaying radioactive, noble gases arefﬁfgwf )

iunsatisfactory becausa of " the ditficultj of ‘concentrating-a suitable
sample. "Some noble:gases: can. be condensed with liquid air, but others

i
|

xf. Radon and thoron picsent particular problems because each has' g

"a number of radioactive. daughter producta. = Radon and thoron can-be con-

"densed with liquid air., To - evaltate properly the hazard assoclated with .

. these isotopes, ‘it.1ls neccssary to know the: stage of decay .of the sample -

~assayed.,. Consideration .should .be: givcn ‘to the need for ventilation of '
rooms. used for radium atora e facilities.-‘*" R

'bef Air-Samplinp Equi}mcn and‘Methods;iLJ,‘
a.’ The concentration of radioactivc materials in air is. deter—

mined by a laboratory count made on suitably. collecred ‘and prepared )

samples. Filters, electrostatic preclpltators, or impingers of various

m”:'_designs can .be -used: to' collcct the. samplea. ~Care must be taken to insure

that the’ sampling dev1ce col]ects all particle sizes desired

b.- In a- filter collector a- known volume of air is drawn through

| a speclally" designed filter paper:on which ‘the- particulates are deposited.‘

‘f.The activity of the papor is detexmined with a su1table laboratory—type'
instrumen' - A

_ ‘Ce Partlculatca carried by a ‘known. volume of air can be depo:itedﬁirﬂij"
in an electrostatic precipitator; from:which the collecting electrode can Si

. beremoved and either used’ as - an electrode in a proportional counter or..
counted by other meane.;-z: Sy : »

d. Electrostatic precipitators should not be used where e
plosive fumes may be prcsent.v_m"u= : BT -

o '?';
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e. prjnﬁcrs col‘cct partfculates gs a jet of air is direcLed

against -a-glass siide or othér suitable. b_cklng which is. usually -
- coated with a thin layer cof oll or vaséline, The deposit from a known ' -

air volume 1is cuunted,oy usual- methods. o s - .‘9

£. Nou condew”able gases sHould be sampled with special

;'equipmeﬁt deviood for h" particular ma tcrial

g. . The. size of_thc air‘sawyle may vary dependlng on the condi- -

- tions. . A sample of 10 m3 is suLfic1en* for practical assays of alpha con~ .

taminants down to one- tenth of the mgx1num permiqsible concentration.

'h;' Dircct counting from Lhe surfacea on which the sample has

been collected is desgirable. Beta and’ gamma radiations can-be det-

ermined by using a G-M- tube of known geometrical efficiency. -Alpha part-

‘icles can be counted in a prOportiona] counter or an ionization chamber
fof known geometllcal efflciency. ’

1. When aloha particles are being cou1ted,_corrections'7

:lshoald be made for the loss due to penetration into the filter material.

'f.Center, Washington, D L 20012

Such correction factors can be obtained by chemical analysis of .a number

jof filters exposed in the same location.

'This guideline WAS ple ared by Captain Gordov M. Lodde ‘Health Physicist,

Chief, Reactor and: Surv;y ‘Branch,- Hcalth Physics, Walter Reed Army Medical
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Aboolute (High Frficiency) rilters .

. . 1. - urpoé* To provide guidclines for acceptence, testing and - inspecﬁ'
 ting absolute filteru o R - S ST

"32,' General

. a. Requigltionq for filters should state that compliance with
" Military Specification MIL F—31068A is required '

b. - Te insurt the high depree of filtration required for high v
(99 97/) efficicncy filters, ‘éach filter ohould be checked for possible,

'f; leakage and . fi]ter danagc before and after initial installation.

c.. There is the pos ibility of undetected leakage develop— 3

r[ﬁing through impropcr 1nsrallat10n Typical causes of leakage are: im-

. proper filter gasket %cating in the. frames, gaps between filter frame

and housing, mishandling durinp iustallation, and the inherent fragility
of high efficiency filtors._ O _ ,

d. Becaug of thesc possible causes of leakage an in-place»
. test. for filter efficioncy wi]l be made after inetallation.,

3. Acceptance ann %torag
-a;' on tht*pt' ﬂ:'z f.‘l;f-fyfl-fe”b,»f’;Frﬂs;f—f“
i (l) 'Jn’poct shipping container for any obvious damage (abso--

',lute filters are caeily damaged and if the container sths signs of abuse

o it is very likely . tnat Lhe filtcr‘alqo suffered ) before removal from »
~{carr1er.»‘ : . . - .

:(2) ‘CaretullyrrenoVe,filtets:ftomkcontainertand visually.inf :
‘ spect filter.' ' L e R . S S R

??cracks and pinholec. L

(4) Asrertaun that Lhe gasket is complete and unbroken. o

A (5) Fkamine the adhesive qeal around the rilter face to be
.g;certain it is conp PCL ‘and - haa not seoarated from the frame. :

";(6).:onerae filrer and 1n§pert the other side.'k

*tyThis Annexﬂéuherscdeefnnnckfﬁ to,SOP.l77,'2ﬂ March 1972 ST

(3) Vith a qtrong light behind the filter inspect f0r‘bréaka,. :
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o (1) If the filter is not to be installed immediately it
must be returned to«its.original container7withvpacking inseits. :

(2) Filtero should not be- stored with orhcr materials E ~
» because of possible damage from such material. ’

,dﬁi*'_ (3 TFilters largei than 20" x 20" S"fshouldinot be
' gtacked.more than 3 high - . . o S

4. In—place Filter Testing.

! : .
L : ' o
R o Test Method and Equipment.; N

: (1) The method for field checking the integrity of the -
»h_particulate filfer is an adaptation of the method developed by NRL S T

! . 'd'u (2) . The method consists of generating an aerosol upstream IO ,
.-of the filter and measuring the aerosol concentrations, bath upstream =
-~ and downstream of the filter. o

[

(3) The major pieces of’ equipment are an aerosol generator
“and a particle detection. instrumentq ’

S (4) The aerosol generator produces a polydispersed aerosol DR
T by the atomization of liquid dioctylphthalate (DOP) with compressed air.r__"

_ - (5) From 20 to 30 PSI air pressure the aerosol particle o -l ,
S size oenerated ranges between 0.1 and 2. 0 micron with 95/ under 1.0 o
:‘.micron._ Average size is O 9 micron. , : ‘ '

s (6) Particle detection is based on measuring the light
. scattering power of the aerosol in the air stream.

- - (7) The 0.3-p particle was selected by the Army Chemical
e Corps as the optimum, size,-since it-1s considered to ‘be the.most .
Lo difficult to remove by filtration._ In general, particles of this size o
© are too small to be .collected by impaction and too  large to have a tend-
 “.ency to be caught by random’ Brownian motion.. ORNL tests have shown the

. difference in particle sized 0.9 and ‘3-p to. be relatlvely unimportant

for practical- testing applications within the precision of mcasurement
. requirements. . . . S L

- (8) A polydispersed aerosol of DOP, produced by atomization
of the liquid vith compressed air, is discharged into the system tnrough

XN

:}¥+S;: any convenient air intake ahead of the filter bank

L




S ANNEX'BitG_-'V” T e - 2 March 1972
' : sop 1-7 - . . DU : -
1P, XJIKI\I’(I

: (9) The concentration-of the unf lterco smolke is'then
" measured,’ by mearig of the forward light scattering’ phOLOmeter, from
- sanples removed from the system ahead -of the Lilter bank.

_ ' ’(10) The~concentrarion of ‘the filtered alr lo'measured
~ downstream of -the filters. The efficiency of -the filtration system.is- - .
1~ then calculated frOm the concentration of the aerosol before and after
\ the riltersg - i S '

'N'_ ‘ o (ll) In order to conduct this test properly, there must
- exist a sufficient length of duct between where the aerosol is intro- .
. duced and the filter bank, ‘to induce thorough mixing of the air and
DOP particles. ,;' o

P ' S (12) If a represcntative upstream sample cannot be ob-
' tained for the reasons- 1ndicated above, ‘a reliable in.situ test is still
‘possible. .In this instance the aerosol is introduced in the same manner, T
but only filtered samples are removed for concentration determinations..
- The equivalent. upstream concentration is then meesvred indirectly by -
" installing the smoke generator downstream of - the filter bank and sampling m—
. furthéer downstream before or after the blower. This indirect method is - '
s - reliable if care is exercised in maintaining the output of aerosol and.
o tairflow through the systcm constant during the testing period

O (13) An alternate, indirect method of determining the up~ °
. stream aerosol concentration is based on the fact that the cutput of a gen-.
erator depends only on the pressure of the compressed air at. the generator
and the level of the DOP. Each smoke generator is- calibrated 4n a system
DO ‘ of known-airflow, and an. Qutput. vs Pressure 1is drawn.: Then, if the air-
o - .7 flow in the system under’ test is known or can be accurately measured the '
e upstream aerosol concentration is calculable from the calibration curves.

T———

' \
: b.- Filter Fac111ty Preparation.

. v (1) Each filter facility to be tested must be provided with L
. a sampling port upstream and downstream of the filter.

. (2) The dlameter of this port should not be_smaller than two .
’rlpinches and need not be larger than four inches in diameter. - '

: _ (3) It is also necessary to provide a‘means: of injecting the
_iﬂaerosol into "the. system. . The aerosol’ should be. injected far “enough up~

" stream to provide thorough mixing before it arrives at the upstream sampling

probe location.';-, - S e

- e See WRAMC HP TP 1- 7 1 for DOP test procedures.

— .; : 'év'SJ“Reference. TID 7023 High Effic1ency Particulate Air Filter Units, USAE




# This SOP supersedes SOP 1-2 dated 1 September.1971.

e 0 e HEALTH PHYSICS _
© WALTER REED ARMY MEDICAL CENTER
.'Washington,.D.C. 20012

sop .. S 10 June 1974
Number 1-2% ST T . o . h

" COUNTING PROCEDURES

1. Purpose ' To prov1de standard countlng procedures and mcthods
for statistical analy51s in'order to insure valld economlc, and rapid

 assays .of samples'submltted for radloana1y51s.;

- Evalnation“of"counting Systeﬁ:Performance._

a. General Before anyone attempts to callbrate a countlng system
he should have - assurance that ~the  system is: eleCuronlcally adjusted for optimum

efficiency ‘and-~that it- Wlll, when' so adjusted detect radlatlon with an accept-

able degree ‘of accuracy and dependablllty

b Electronlc Ad,justment° In.accordance with the countlng system
1nstructlon manual the high voltage, sen51t1v1ty, and attenuatlon should be-
adJusted for ovtlmum countlng efflclency. '

“c. Ch1 -Square (y ) Test. Each - connting system - ‘should be given the
following performance test before it is calibrated and every month thereafter.

It it does not pass the tést 1t should be turned in to ‘the Comblned Malnteﬂance

Section for serv1ce,

(1) Obtaln a Sturdy, long halI-llfe,’moderate curlave source

'of apnronlmately lO dpm. Thls will be known as the check source Yo

(2) Meke 20 one—mlnLte counts. w1th the check source. Tabulate
the follow1ng data 1n three columnb (See Flgure 1, ‘pege h) T

Se
../,

(a) Net Counts Per Mlnute (Gross cpm ~ BG cpn)

(b)5 Dev1atlon of ¥ from X = (XfX) .'»
| e.mpte: Ff’% averagg»ya;ue;of:the,ZO one-minuteiconnts:
e w2

_ (3) Sum the entrles in the third column and divide thls number
by X. The quOtlent thus obtalned is called chi- squared (xz). :

(4) Table I, following, lists the numerical values of ¥

_LiT

o

]
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' SUBJECT: .HP-SOP 1-2 - Counting Procedures
o | . TABLE I R
TABLE OF CHI-SCUARED

‘10 June 1974

‘v . . Probability."
'A‘(N-l> -0.99 0.95 . 0.90 | 0.50 0,10 0.05: 0.01 -
Degrees S R o : S . o
‘ of Vzalues of'Chi;S<1uared e T -
Freedom v R : S
2 0,020 | 0.103 ] 0.211- 1 1.386 - 4,605 .| 5.991 : 9.210
3 0.115 0.352 | 0.584 - 2. 366 6.251 7.815 .11, 345
g 0.297 .| 0,711 | - 1.064 - 3. 357 7.779 9,488 13,277
: 5 . '0.554 1, 145 1.610 "~ 4.351 ©9.236 11,070 15,086
6 . 0.872 .} 1,635 | 2,204 { . 5.348 10.645 | 12,592 .| 16,812
A °1.239 | . 2,167 |- 2:833 1 6.346° | 12.017 14,087 | 18.475
8 1.646 |- 2,733 3.490 | 7.344 | 13,362 | 15,507 - | 20.090
9 |..:2.088 | 3325 4,168 8.343 | 14,684 .| 16,919 . | 21,666
©L10 - .} -7 2.558 | - 8.940 -y 4,865 . | 9,342 | 15,987 18.307 | 23,209
©11 3.053 | 4.575 | 5,578} 10.341 | 17.275 19.675 | .24,725
12 . 3.571 5,226 - 6.304 . | 11,340 | 18.549 | 21,026 26,217
-~ 13 - | 4,107 |- 5.892 | 70042 | 12,340 | 19,812 22,362 .| 27,688 .
14 4,660 | - 6.571 |  7.790 |- 13.339 | 21.064 23.685 29, 141
15 | s.228 | 7,261 | 8,547 | 712,330 | 22.307 |, 24.996 | 30.578 "
16 " 5,812 " 7.962 | 9.312 +15.338 | 23,542 26. 296 32,000 .
17 | 6,408 | 8,672 | ‘10,085 | -16.338: | 24,769 | 27,587 . 33.409
18 - 7.015 | - 9,390 .| .10.865 | 17,338 . | 25.989 . 28,889 34,805 .
19 - 7.833 10,1177 |- 11,651 -1 18.338 | :27.204 [ 30,:44. | 36.191
20 8,260 10,851 - | 12,443 | 19,837 | .28.412 | 31,410 | 37,566
.21 | 8.897 .| 11,591 |- 13,240 20, 337 120,615 | 32,671 | 38,932
.22 .9.542 | 12,338 | -14,04F | 21,337 ‘| 30,813 33.0224 | 40,289 -
23 10,196 | 13,091 |° 14,848 | 22,337 _|. 32,007 | 35,172 41,638
24 | 10,856 | 13.848 | 15.659 |-23.337 ].33.186 | 36.415 | 42,980
25 -+ | 11,524 14,611 | 16,473 | 24,337. |.34,322 37.382 44,314
26 12,198 15,379 | 17.292 | 25,336 -{:35.563 - | 38.885 | 45.642
S 27 - cl2.879 | 16,151 | 18,114. | 26.336 [:36.741 | 40,113 .| 46.063
28 . 13,565 |- 16.928 | 168.939 | 27.336. [ 37.916 41,337 48,278
29 14,256 17,708 19.768 | 28.336 . | 39,087 | 42,557 | 49,588
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 SUBJECT: P SOD 12 - Counting Procedures - . o S :
The ecceptable limits of probebility are from 0.90 to 0.10. The auwmber of
determinations (N) is 20 and there is one restriction in this type of test,
therefore, (N-1) = 19 degrees of freedom. From Table I, the acceptable val
of y? is ‘a number between 11.651 and 27.20k. ’ :

QL;llEﬁ»Con “ol C;a*‘*-(Figuré“l)

(L)‘\Phrgose.j Thb qu Wlty—con"vol cbaﬂc prov*deo a g de for

(a)'fJudgiﬁgjwhen and'howvmuch:COTrection?of instrument

(b) ' Reducing tolerances when desirable.

(c) Anticipatiﬁg or"diagnosing féulty instruﬁeht béhavior°

(2) Preparatwon. mbe cna,lty—control chart. will be Drenarcd
monthly efter performance of the x test. .The data derived from the X2 teut
will be used 1n the p?eparaulon of the plot in tbe ;ollow1rg manner: -

e .(a) _Calculateﬂthe standard Qeviationf(c). For discussion
see para 3&.- : ' B S -

o N-1

_(b)_"Muitiply-the o by»i.6h5'(the 90% Confidenée Pactor) .
. (c) On a- llnegr Dlot of epm (3 Vertical ax 15)'vs fime.ih
-days‘(1—3l) draw a. horizontal line midway on the vértical axis. Lebel this
lﬂne wlth the anerwcal ValLe of . x deterﬂlned on tbe x2 test. '

'(d) Above apd belov uh S. line’ draw dotced llnes,‘ The
tance ffom the solid line" to the .dotted line will be equal to’ the pr d ¢t
.6 LS50 “as debermlned in pava 24(2)(b) above.

Py b
(=) i

~(e): This is thn_aua71ty control charc. 'The’solid-line
"true'COLnt,raﬁe of the check -source. .The dotted lines above and

l_l.
w
of

h

(D

.o
G (n

t -counting system is performing satlsfactorlly, QOﬁ of & statistically

la rge numoe“ of one-minute .counts of hat_chcck source should fall within the_3

area’ bounded bj the do»ued l,Lnes°

_ '(3) Use of uhe QualWLy-Cont ~ol Chart. At the siart of each
. counting day the check source should be counted for five one-minute counts.
The Net Counts Per Minute (B iCFH} obtalned are then plotted on the quality

control chart at uhe ugproprlate calendar date pos:.won° "If the plotied

3

low the solid line indicate the limiﬁs'of'aCCeptable statistical variations.-
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ste
e
reo
shifts In-o
x ound increa
timer, scaling strip itself shou T o
wearing of the prot izh ecouid cause increzsed or
decreased counting 1 feult cannot be correscted,
“the instrument should. tine operation wuntil repaired. The
quality-control chart should be coltvnuously examined I ndications of trends
toward unaccepta bierpera ion so, thau potertl al maifunct e :
‘system or ochcr gources of fahl+s can be corrected .as qi '
e de

Gradually decreasing ¢o ﬂtwng may be - caused by,subtl
multiplier tube in Séinti lationi systems .. h ineu
of correction should be noted on' .the gualif
“in* analytical data eva;ua+”ona or in the'~

O

e
3

°

3. Counting Precis

a. . Standard Deviaﬁicnw

(1) The ‘process’ of ra a10dct1ve decay is a random phénomenon,
the events belng counted from a random sequenc e in time. Therefore, counting
for a finite period. of time can only V*eld an €stimate (r} of the trug, aver-
age counting ratew(v)' he' degree or measure of precision is directly: related
to the standard deviation {u) as shown by the following table:

. TABLE 1T
oo Cg . . ; ' P‘-‘ | ‘ S."‘ ' %E
.01 7 10+ 710,000 1,000 10.0%
1.00 . 10,000 - 10,000 . 108G 1.0%
100.00 - 1,000,000° . - 10,000 - 10 0.1%

Where: Tg = Sample Counting Time {(minutes)

3R
1=
It
v
[0}
H
Q
¢
=}
ot

o (/) An examination of the -Lab
the swmple was counted for a very shor time




T iff tween the two ex -iiu a8 rmust be.
reported a5 10,000 c¢pm * 10% @ 6 % CODI“chCG Level (CL) = re at:vcly aprroX=-
imate estimation; while the last entry may be reported és 10,000 com = 0.1% -
8 68% CL - a fairly exact .ueusu“embnt° . S '

sufficiently accuvafe. The perccnt error and Lhe COﬂllaence L“Vul uzed must’
lways be reporbed . The Confi dence Level is.the staqdard deviation multiplied

e
by a actor, for . exampic.
. 0.6750 = 50% Confidence Level {(CL)

1;0665\5768% Cbnfideﬁce Level (CL)
1.6450 = 90% Cénfidence Level (CL)
1;9600‘=.95%'Confidénce'Level (CL)QVo+mally rounded- -
S : “off to 2. OOO .
3,0000_; 99 1% Conlldence Level (cL) ’

} COuanng at Hea7th Physies is LSLally done at the 20 or 95% ConIldence Level
The*elore, the last example c1ted in 3a(2) above would be ‘reported as:

Cs #‘22;(100) @ 95% CL’

. Cg
L o« 2(20)
. JOPM % CL
or 1O,OOQVRCPM 16,000 @ 957
= 'l0,000'NCPM & 0. 27 @ 957 CL

b. Minimum‘Dchectable Act1V1ty,.

(1) The Minimum DeteuLabTe Acn1v1tj (MDA) is a fun
uens1t1v1ty of the counting sybtem, the back ground count rate, t
time availeble for counting the ccmple, and the counting prc01°10
For the'nb mal health phy51cs survey. evaluation a.Counting Error: of
accepteble. The sensitivity of The- counting system is determined by ti
tance of the sample from the sen31u1ve volee of the detector, the mountir
materials used, the energy of the emitted radlatlon -and the quantLty and type
of absorbing materials between the sanple being counted and the  det ecﬁo*.

'(2) Tne NDA is calculated at 30 (99 % CL) ‘as follow~'

MDA EVES
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Where - Fy =

T"O =
3 = 99.7% CL
.. EG‘= 400 counts in 1

+then I.VfDiﬁ.' =3 /-‘Z’r)&)— = 3/h =
Therefore; the VDP ig- 6 N M ox
real activity and are not duc.togafs
counting rate. ‘ S

j) The value thus ¢alculated. is id arple ¢
time equal to the baNRgruuhd-counﬁing%iime and is depenacnt upon the ability of
the counblng syscen to. reprud uce the backgr hhd obtained. ‘ ’

c. HighscOunﬁyRate,corfectionsiﬁ_

» (1) er”y couﬂt1ng SJstem nas a flﬁlt‘ upper limit on its countin
-rate capacity. At high count rates ervors re ‘entountersd from co-“c“dence loss,
dead. ti ‘and vesolntlon ‘1m¢tat*0q=.

(2) 'De+ern*natwon of DEad Time \i@c length of time a counting.
system vequlres to prOCuss a single p»-se dur¢nv whrc ib,erval~the systam is
'1nsen31tlve to addltlonal pulcus) ! '

co (a) A 51 mple vay to evaluate Dead T_ue (£) is by the "Spliit
Source" method. Four countlng rates are required:. ' : S

1: Ry = Backg*oknd Count;ng ‘Rate {cpm)
2 Ry ='First,Beta Source {Grosz cpm)

= Second Beta Scurce {Gross cpm)

Jws
o
no
1

P

first and second Beta Sources counted
together (Gross cpm) ’ '

[+
]

=

+ -

N

.Calculation:

ect  de term*ndiloq oY

irec
oscilliscope is recommeded when the equipment is. availavcle.

(3) The de:
Countln ‘Rate usi i
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v

ol
u
o
!
]
ot

)

¥ = Obszerved Net Count Rate (NCPM).

VS

rue Wet Count Rate (NCPZ

ot
|
[in)
0
L}
(@
2y
w
H
3
a

= Syéﬁem Dead Time (minutes)

ct
f

Y, Calibration cf'Counting SV** : SR N
seneral, After it has been determined thet a cOLnﬂﬁh~'sy’€em is
isfactorily, it must be callb?ate . . By calibration we mean the
of a fixed and known relatlonshlp bebweeq the output of the

em and the identity. and qaanbltv of. the sample belng analysze
onghip is generally based on the careful measurement of a Mee rtliwed
which may be defined’ es a radicactive semple that has been aseayed

]

Yt

b

o g

erfo
stab
cou_
Thisg
suandurd
by a reput table sclentlflc or c01ne clal organlzat¢oq.

ming s
ishmen
n

|:,
ci c}‘ m

2]

ys

x
|-I }_:, —~t

g
rel

,.,.

abi
"

_ b. SeleCLlon'of Countlng Standaras. Normally, the following
standards w’ll be used for comparison- w1thAun;dentified, mixed samples:

'qfemissién - 238Uranium

'B—emlss1on (unlden01f1ed labo;atory sampTes) lbg
B—emission (unidenti ied reactor 5¢mp1bs) 20“Tl

'y—emiSSion'é"37Ce51um

The O. 669 Mev Gamma-Ray Trom 137Les1um and the 0, 77 Mev (“ﬁa?) Beta-

Hcte:
particle emission Trom “0“Tha¢11um are conslaered to. be su1uable for Mix ed
Fission Produc+ calibrations '

_ c. Comparative Co_ntvngo Compurlng a ca:mple als;nuegration rate to
that of a known standerd is only accarate ‘when the geomctrlbs are .identical and
the count rates are 51n11ar. ' :

5. Evaluation of Samples. .
a. - Known Identity.. .

(1) "If the idéﬁtit710f~the radionuclide is est and the .

stablished a
counting e ficﬂency has been determined with & certified standard of that radio-
nuclide, the activity is simply determined by.preparing, mounting, and counting
the sample. The dpm is then calculated using the following relationship: '
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dpm =

ICEM = Net Counts Per Minute

Eff = Counting Efficiency of ‘the st m

the radicnuclide is known But the

identity of N
ol been determined with a cer*lfﬁed standard of that
timation of the ¢uuﬁv1ty may be obtained by use of a

'ieiancygthat has beern. prepared for a spenlflc countlng
"Luut;ament uﬂd coun ing geometry using calibrated sources. See FIPLTO 2.

The counting efficiency for = pvedetermlned energy is read from the graph and
the activity. 1s then calculatgd u51np the reiationshlp in 5a(l) above.

b. Unknown Idenﬁityv'
{1) When the Lden61tv of the radionu~¢1de s} is unknown and the

health physics evaluation regquires 1dent111ca+1on for the e‘tablishment of
adequate control, the sample. should be analyzed by either rammd spectromet*y,
chemical Scpwratloh,-half_llfe determlnation, Feather AnalJ51s, or a combina-

tion of these methods. When the analyses havé been accomplished and the
1dent1ty of the radionuclide has been established, the avt1v1ty should be
determined in accordance with the previous instructions.,

~~ (2) If adequate control or éﬁalu“%ion dces not depend on
identification of the radionuclides, an estimation .of the act1v1ty may be
based on the radlolsotopes llbted in pwra &b above.

s are countea for
D% of tHe cy°"=m

c. - Wipe Cpunting Svngle Samp1es° Nornally ip
only one minute each. This however is depcnaent upon the M
for the rzdionuclide(s) under con31dcraulon and the current .t
levels. - It may, hercfore5 be necessary to lenbtnen the ﬂountlng tlme on
occasion in ordér £S5 ob aln su“tab e cULntwnv statistics (aee para 35.

d. Efficient Dwstrlbutlon of Countlng Time.

(l) When the act*vitv of a sampie is low compared to the
background: counulrg rate, it is advantageous to c;lcu~a+F the most efficiént
distribution of countln time betwecn the sample activity and the backg ground
activity in order to minimize the counting error.

(2) It can be shdwa that .for & particular tiqe distribution

~the counting error will be at a mﬂnlnum,; The.time er “bution is calecul
as fOllOWS'

ii
.
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where Tb+s = Length of Sam olc rlus Background ,
. ) Count in Minutes :
be, = Length of Background Count in Minuteés

Ry, = Cr rOSS - Counul g Raue of Qam.lé plus
' _~ Background Co . :
Rb' = Background Countiﬁg Rate

€.8. Suppose ‘a chmple has an activity of h ,000 ﬂpm ahd-the T —
backgrOLnd is L0 cPm; hCﬁ : : ’

. f"f\<\q;N;TS%b“4: MOOO:__z ) ?66- ; 10
Ty S/ e T St
This meens that for the most efficient dis i“lbut101 of counting time‘withl
minimum-counting error for a givén time, the sample should be counted for
a time inter Vul that is ten times tha Qf'the backgrotnd determinaﬁ704u ’

l.l

6. Celculation of Activity. . See the atuached Eppendix A for the meth-
ods and units employed to-calculate’the aCL7V1ty of samples analchd by the
Rad10act1v1ty Ana1y51s quOVauory, Health phys:.cs - WRAMC.

Teo tatistical Analysis.of Environmental'Data;’

.oa. A1l cnv1ronmcnta1 sample da ata 1s subgpct d t ta“dard stati b
_tests of significance. Chauvenet.'s Cr;ter;on_ls utilize d establish the
_acceptable deviation. . S '

b. Wnen the observed ratiation level of the envix ronmental sample
exceeds the base"liﬁe environmental radiabtion level by more than thé accepiable
deviation as established by Chauvenet's Critericn, the sample is held for fur-

%%

b3
tion and addltlonal represenmatlve SEJPTCS are Obtdl“va Tor enalysie.

EriCeS.

@
>3]
Bt
iy
]
H

&, Dixon and Masséy, int dQCu101 to Statistical Anslysis, 1957

b. Jarrett, A.A.,‘Sta“' £i
RadioactivitY'With:Some'U ful Crwp“

c. -Loevingcf R. and Berman M., 31?1 jiency Criteria in Rediczct-
vity CO““tlﬂ“, 1951 ' ' C

’ ,.Jt

d. Overman and Clark, Radioisotope Technioues, 1960 : o :

"’ &, Chase and Rebinowitz,
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and Feiteélberg, Redicective Isotopes in Medidine and
~~~~~ ) \\\\ S .
g. MBS Handbook 80 - A Manual of”R311030u1v1t7 w*occdu , 1961
H. " NBS Handbook 84 r'RﬂdiatiOn-Gu“ﬂulC¢CS add Uﬂlbs 1962
i. NBS Handbook 86 —'Radio el VlEVB 1963 .

j.<'PHS Pub’xcatloﬁ 999—hﬂ 15 - Gualwtv Contr ol oz R ' oaccivity.

s

1. ‘NBS-Circular-i7é -'Meésﬁrémehtf Rale&cLl wtv 1949

APFERDIY A" Calculation Sheets - Pon)y/ﬁ ADCOCK :
‘ R LTC ‘MSC
Nealth Phy51cs Offlcer

12
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ymbols used in this Appendix are defined as follows:

DEFINITION - UNTITS

Aetivity Concentration. CuCi/ml
Net Counting Rate of Sample NCPM
Background Counting Rate of Counting System cpm

Gross Counting Rate Of.Samplé includes Ry - cpm

Counting Efficiency for the Counting System NCPM/dpm

Volume Qf Samplé Counted. = - .V.‘Hgé'memmwi;?l
Length of Gross Sample Count min
Leng{hfof.Backgfounﬂ Count : - min

-Chémical‘Recovéry‘orffié;d:Faétor

:?erﬁénf Errof. | -

Sténdard.bé§iati0n  |

Disiniggratig;égﬁégjmiﬁufe' 

' uCi/dpm

-6

Microcgrie'"..l T : S 1077 ¢

Microcuries per Disintergration

~Disintegrations per Microcurie dpm/ucCi

Pico@ﬁries 1Of12 Ci:
"CdbiC-Céntihéﬁéys-ée?_Cuﬁié4306§ ~: cc/f£3

Samﬁlé Aréé in.Sqﬁéfe Metéfé”igy'_"'_. - M?

Interyél of Exposure Time in bajé ' . Déys B

Net Weight of SampleLih Qréms - T  § ‘



UNITS

Confidence Level - -~ .. R

lexl

elf Absorpiion Factor.

Minimum Detectable Activity - .~ uCior

10 June 1974
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' Plr Pc.rwxc.u‘.o.‘rc Pone{or Qa.q:ﬂﬂs L

Ca/c vlation Sbee.i

| volu,@_@ 5239 25 (/z 92 hrs)(éo"“‘"f)( ? Zf’a foin) (2 93/«0
a?/ @A!oJP ”'*202}\108cc

@ vs
Hzc!ﬁb i‘mtgogu'gﬁ'%f; W})L’TB E*:hevr ON @ 0&9051{44 éduléé

F/ow /?a‘i“e 9 2 cFrr

Timeﬁ Dcﬁ'&’ e ObswueA
L /fooﬁrs ,. .
L T73ul 66 /w a/,om o sawpm
Jooo hrs .
851;( é:b Lo /47_ a’pm . 36z a/pm L

. Actonty@
Zlgo hvs é@}uiéé

(‘% 8X|03Apﬁ)(“} 5XGD/%/%X2 0z X Y] c

ﬁc.f/wt,b &Jé;ce’éﬂlmfm}i /Oq,oar /-ecl L

Date?rW/UuO/ by fm“c”'?ra/ 5’ /7001/5:5 (0‘7 O /24€ V)

PRI o -
20 hrs 2/00 hrs 2/90 /;r_g E/q,obed/ 77778 | - ._

»fxé__@mé_-AA.;;..__L___ 7Jal 66 _,,_.io 8J‘u‘ ob

_ SQ“"F""“ Tw*eml)  Elapsed time'ts 2J00 fé/,aéJbléé /2 924#. )

I
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B /fﬂf.')pc. rew L A—ﬁe O/C i’/SS/aﬁ? /'roaJoLs

Eﬁwrowmer uai Siué-es

‘w'cy \n/zovneu{. rormuia

.. :A,_ba' . 4. B

L'g( _;: )0835—- /z
= Wheefe L

: b, a‘cau\s - "‘Apparem /Q%e at the TIime OF
Fws‘(': Counf'//}

A 857/ NCPM = Pty at’: tine of first Covntn 77

“(App ra/!/fml‘e/y 9days dter Ca//ecf/oﬂ)
/543 5552 NCPM ﬁ?cflwlf at time oZSecom/ ComZ‘mg

( /?pprox/maﬁe/,'y /0c/acgs @Fter Ca//eaﬁaﬂ)

'_ Da 5 < 572 g _/é a
o g(aﬂl)"adf@ - /4/3 I 30/ ‘35
seez) Ay T

. 7;/7‘76 'fram f/rsf Coam 7“0 a/efonofmri = /éaaé?c/ao |

Tme am/ a/qz,e 0fFrsf deﬂf = /5-20 birs Zf/i?% éé
| /Q‘Mﬂwncec/ Fime of Cﬁmese Tes,T 9/7’/;,

| _ ..};'._-___“'Ca/cu/qf'ed 7L/me ancf a’a?‘e m’: 7537' = 06’00 9/%?155 (ea/a’)

A
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E ew"c Ntu% uom @a

A’é Y/ kali é?!fi i’“’?ué? [y

- é(f‘{avai Methos
SR - .‘:J Ca;/cdaa b/j,y 5;6
| ~Ast

i 'ﬁ C—Aﬂ |

- W hf’f"‘ﬂ“ 'CU_" PQ
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HEALTH PHYSICS
WALTER' REED" ARMY MEDTCAL CENTFR
- ‘Washingtorn, D.C. @ 20012 -

o
MEDEC-YHP ~ - .

SR T o
Number.2-2 - : ' : ' ‘ S 10 June 1974

RADIOACTIVITY ANALYSIS LABORATORY

1. Purpose. To establlsh guldellnes for the rad10act1v1ty ana1)51s labora- j»

tory (R/A Lab), Health Phy51cs (HP), Walter Reed Army Medical Center (WRAMC).
in’ order to insure the orderly and contlnuous operatlon of the laboratory.‘

2. Mission. To assist the Chlef Nuclear Laboratory and Techn1ca1 Service
Branch (Ch, NL&TS Br), HP, WRAMC, in the successful fulfillment of the overall
mission of the Branch by prOV1d1ng the necessary technical and administrative
ability . to determine the identity and quantlty of rad10act1v1ty in env1ron—
-mental samples, ~wipe tests, reactor effluents reactor pool water, and other
special analyses as. requlred S ‘ . -

'3; Routine Duties.

.a. General. Routlnely the Ch, R/A Lab w111 evaluate and report sample
analyses directly to the requestor However ‘when analyses indicate abnormal
samples or contamination levels, he will consult w1th the Ch, NL&TS Br prlor
- to maklng a flnal report to the requestor.

b, Da11y Callbratlon of Countlng Equ1pment Ali‘callbratlons background
measurements, malfunctions and. repairs will be entered into the Dally Perform-‘w_;'

-ance "Log. Callbratlon sources and. backgrounds will be counted daily on
routinely used equipment. ‘A11 routinely used equipment will normally be 1eft
in the. operatlng mode to. 1nsure its: stab111ty and rellablllty

(D NS 4096 Channel Analyzer. See”manufacturer‘s literature'for’5 '
operating instructions. o : ' : '

(a) . The 1ntegra1 ‘gamma, efflClenc1es for routlne geometrlcs are
,arrlved at from the 137-Cesium ‘point source eff1c1ency using an emplrlcally
determlned correlatlon factor :

(b) Energy callbratlon - 0=~ 2 MEV full- range —

Cc) Performance check

(2) Beckman L1qu1d Sc1nt111at10n System Seefmanufacturer‘s“literature

for operatlng 1nstruct10ns.

*This SOP supersedes HP SOPhNumberLZQZ, 10 September 1972,
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S (a) This inStrument is. normally calibrated by running a set of y
quenched standards and plotting the calculated efficiencies against the
‘automatic quench correctlon (AQC) factor (the 'decimal value follow1ng the 'y’

-on the prlntout)

_ (b) EfflClency for each sample is determlned by g01ng to the
calibration curve for that type of sample ‘and taking the eff1c1ency as that

point where the AQC factor 1ntercepts the eff1c1ency curve

(3) Beckmahn WIDEBETA II Beta Countlng System See llterature for

~operat1ng 1nstruct10ns

- (a) Net beta efficiency. is calibrated from a l4{Carbon standard.

() Alpha'effieieney'is-calculatedifrom a 210-Polonium standard.

(4) 1600 ‘Channel Multi- parameter Analyzer See,manufacturer‘s’
‘llterature for operatlng 1nstructlons ' - ‘ '

() This 1nstrument w1ll be 1nterchanged between several

'dlfferent detector systems dependlng upon the laboratory s needs

(b) Callbratlon of thlS 1nstrument will be done - at the
time of. sample counting. Calibration will be done with whatever ‘isotopes.
are necessary to give the: 1aboratory a- reference as to the energy, act1v1ty,
etc., of the sample under con51derat10n

(5) LCRM-22R Air Partlculate Monltor | | See manufacturer's literature

- for operatlng 1nstruct10ns

(a) Change the fllter paper each duty day at approx1mately 0900

hours.. Prepare a WRAMC Form 708" (Health Physics Sutrvey Work .Copy) “for” “the—

- filter removed Stamp the. chart on the LCRM-22R_and the WRAMC Form 708 with

tal and phototube assembly (4x4” NaI Xtal)

"the rubber stamp prov1ded and flll 1n ‘the requlred data, time,. date, weather

etc
. - (b) “Make'a_yieual inepection'of;the indicators to'assure proper;7
operation. - = o : - _
(c)‘ Forfcalibration,vsee ANNEX B to. thlS SoP'.
c. ‘Periodic Callbratlon (Determrned by Chlef NLGTS Br)

(1) CHI Squared (x ) statlstlcal evaluatlon of each laboratory 1n-v'
strument in dally use for nuclear’ countlng purposes

- (2) Determlnatlon of the resolutlon of the 414” Sodlum Iodlde crys—

2
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. d. Voltaqe'piateaus and'x stat15t1ca1 evaluations will be porformed
as'required and after equlpment repalrs or’ component changos o

a.  General.. ~ °~ - - ;;fg:{va

Cl) For'convenienCe 10 m1nute count1ng times are spec1f1ed throughout
these procedures ‘however, in cases where a low sample-to-background ratio

exists and a .small: countlng error 1is necessary, the counting time will be

extended to 1nsure statlstlcal valldlty of the radloassay..

(2) Abnormal as used in these procedures is deflned as any sample

'exceedlng the radiation protectlon guidelines (RPG) and/or contamination levels
‘or that has a gamma spectrum with a statistically 51gn1f1cant photopeak(s)
“that has not been previously identified.and whose origin has not been explained

to the satlsfactlon of . the Chlef NLGTS Br HP WRAMC -‘j_ . -
b.v Daily Samples.™

(1) - DORF Pool Water:.

(a) Action.' Allow sample to decay for approx1mate1y 24 hours -

~after collection to allow the 41- -Argon to decay away, thus’ e11m1nat1ng its

1nterference in the detectlon of low levels of f1$51on products

-1 Do a. 10 minute 1ntegra1 gamma count on a Mar1ne111 bea- .
ker with one empty plastlc bag 1nserted to establlsh the background counting -

Tate of the 4x4” NaI Xtal.

I ;",'2' Do aulOfminUte integralhgammapcount_of 2500 ml aliquot
of the sample. - . o LT L '

23 Prepare an X-Y plot on- a11 abnormal samples

(b) 'beee HP SOP 1-2, Countlng Procedures

'Cc)"Follow -up’ - Next day.

1, Do a 10 mlnute 1ntegra1 gamma count of the- sample 1f S ATTa

B

2 Prepare an- X- Y plot of the gamma spectrum.’d'

~(d) Dlsp051t10n of Sample Z Dlscard the sample to the sewer
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'after the act1v1ty decays to approx1mately 10 6uC1/m1 maklng the approprlate
entrles in _the Waste Dlsposal Log L , S .

(2) Air Partlculate Monltor - Reactor A1r Samples

(&) ImmediatevACtlon--‘

: C 1" Do a 10 mlnute 1ntegral gamma count on the Ax4n Nal
Xtal with the /40 1uc1te beta absorber i place to establish _the background
countlng rate : :

2 .Do'a 10- mlnute 1ntegra1 gamma ‘count of oach flltcr at
least f1ve (5) hours after sample cut off (to allow for decay of short-lived
Radon components) : :

3 Prepare an X- Y plot on all abnormal samples '? . i»: "';_s
.(b) Calculatlons - See HP SOP 1= 2 Countlng Procedures
(cj Follow up - Next day
: "1 Do a_lO -minute 1ntegral gamma count on the 4x4” NaT
'Xtal w1th the 1/4" 1uc1te beta absorber "in place to establlsh the background
vcountlng rate. o . . : -
2 Do a- lO—mlnute 1ntegra1 gamma . count of each.fllter at. =
least 24 hours" after sample cut-off (to allow for decay of long—llved Thoron

components)

'3 Prepare X-Y plots only'inﬂcaseslwhereerrther'analysesn'
- are-indicated. N -__'V o - o RS e . : .

@ - Dlsp051t10n of Samples» .
1 Routlne Samples - Dlscard the samples after analy51s

- 2 Abnormal Samples - Dlscard the, samples only after com- -
pletlon of ana1y51s 1n\accordance w1th current procedures o
\

—

: '(3)’ Alr Partlculate Monltor = LCRM 22R (2” Fllter Dlsc)

o (a) . Thls sample is: collected for use as a background comparlson
in the evaluatlon of reactor air samples. :
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(b) Procedure same as (2)(b) above w1th the exceptlon that the

3/4” AL dlameter lead shleld is. placed on top of the flat fllter disc- for all

countlng.
(c) Calculations - See HP SOP 1-2, Counting Procedures.
(4):Disposition of Samples - Same as (2)(d) above.

. (4). Wipes

’;( ) Immcd1ate Actlon i
l:.Beta contamlnation-Suspected L

R a - Select a. callbratlon standard in the energy range _
- of the suspect 1sotope and determlne the countlng eff1c1ency (See HP SOP 1-2,
Countlng Procedures para’ 4b) ’ .

o b Set the w1pes up for WIDEBETA II system., Inltiate
"lO minute counts on samples.;_“ . o

c If contamlnatlon is noted on any w1pe remove it
from its planchet place it in a paper envelope, and count it on the 4x4" Nal.
Xtal to determine the amount of gamma activity. present and its : 1dent1ty if- 1t
is a gamma emitter.  Wipes are counted w1th the 3/4"x4” dlameter lead sh1eld
on top of the wipe. - : :

2. Gamma contamination suspected‘— Proceed‘as in c above.

3 Alpha contam1nat10n suspected = AdJust the countlng .
mode to Alpha Mode (WIDEBETA .

-

(b)- Calculatlons‘— See HP SOP 1- 2 Countlng Procedures

(c ) Follow up

o l_ Notlfy the requestor by telephone of any. w1pes found
to be of greater ‘activity than the contamination level, giving the activity
(in dpm) and 1dent1ty of the: contamlnatlng 1sotope 1f known.,

2 Prepare X=Y- plots of the gamma spectrum only if a fur-
ther analys1s is 1ndlcated or 1f they have been requested on the WRAMC Form
708. : .- : o _ , :

(d) D15p051t10n of Sample.

1 Dlscard all noncontamlnated w1pes
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2 Hold the contamlnated w1pes until a report is made to the

requestor, then dlscard them 1n accordance w1th current procedures

(5) Spec1a1 Samples - From t1me to tlme, special samples will be
received for evaluation. . These will be treated in accordance with HP. SOP 1-2,

Countlng Procedures, " and w1th the prlorlty determlned by the Chlef NL&TS Br
HP, WRAMC. - ; e , . :

c. Samples Collected:'
(1 Fallout—washout.Samples-(collected.twice'monthly;i.e.;vat in-
tervals of not less'thandlSHdays? but“not to'exceedAl8 days).
f(a)'ilmmediate Action’b | |
'lT.Do a lO mlnute rntegral gamma count on-a fallout col-

lector with one (1) Iiter of delonlzed water 1n a plastlc bag to establlsh
the background countlng rate »

: 2 Countlng will be performed and X- Y plots prepared in ac—:v
cordance w1th ANNEX C to this’ SOP. ' :

(b) Calculatlons - See HP SOP 1 2 Countlng Procedures

(c) Follow up Samples w1th unusual spectra or those hav1ng

-act1v1t1esvabove 600 dpm w1ll ‘be retalned for detalled analy51s and 1dent1—
,flcatlon -

f(d) Dlsp051t10n of Samples '

ac\;; 1 All normal samples w1ll be dlscarded into the sanltary
sewer system. T : : -

| : 2 Abnormal samples w1ll be dlscarded in accordance w1th
current procedures upon completlon of the analyses

(2) Reactor Effluent Water Samples (collected as requlred for analy515'
prior to release to the unrestrlcted area) . - ‘L

(a) Immedlate‘Actlon u:*'

, ’l Do a lO mlnute 1ntegral gamma count on. each sample A
Marinelli beaker with one plastlc bag 1nserted will be counted for 10 minutes
to establish the background counting rate on- the 4x4” Nal Xtal. , A background

will be required for each sample analyzed
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. . _ Adgp:Do a 10-minute integral-gamma count'ofvtotal'sample'
minus one (1) liter (for reduction in accordance with ANNEX A.to this SOP," .
“an cvaluation of the romaining volume is usually‘between 1500 and 1800 ml). _ -

3 Plepare an X Y plot on all abnormal samples

-4 Proceed ‘with- preparatlon of the one (l) lltcr allquot
of each sample for a met - analysis (see ANNEX A to this SOP). ‘Counting’
time should be.sufficient to. provide a counting-error not greater than 25%
at the 95% confldence level when assaylng samples with .an act1v1ty greater . i
than 1 x 10 mC1/m1 S . _ AR - S P

(b) . Calculations —'See'HP‘SOP:l+2 fcounting Procedures;

: (c). Follow- up Abnormal samples. will be analyzed in detail
for determlnatlon of the half—llfe and 1dent1f1cat10n of the nuclides present

(d) Disposition of Samples' Dlscard to séwer’ (11qu1d samples)
or non-burnable waste’ (solld samples) when ana1y51s is completed in accordance
with current procedures. : : '

’ (3) Gas Samples (collected as. requlred by the Health Phy51cs Offlcer
"WRAMC, or the Phy51c1st in Charge, DORF. .- - : .

(a)' Immedlate Actlon )

‘ 1 Do a lO m1nute 1ntegral gamma count of an empty sample
container to establlsh the background countlng rate on the 4x4t Nal Xtal w1th
the 1/4” lucite beta absorber in. place '

2 Perform a 10- mlnute 1ntegral gamma count on each_sample

(b) vcalcu1ations 4 See HP SOP 1—2 Counting Procedures.

(e) - Follow up Abnormal samples w1ll be analyzed in deta11
for identification of all nuclldes present :

K : (d) D15p051t10n of Samples " As most samples of thlS type w1ll
be short llved ,samples w1ll be held for decay

() 8011 Samples (collected tw1ce annually)
(a) _Immedlate Actlon . lx; 'pl”l

» : 1. Do a 10-minute 1ntegral zamma -count of an empty sample
fcontalner to establish the: background countlng rate on the 4x4' Nal Xtal with
the 1/4" lucite beta-absorber in place :

+ -
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gp'Performfa lO—minute integral gamma'count_on each sample:

-3 Prcpare ‘an X Y plot on’ each samplc

(b)' Calculatlons'— See HP SOP 1- 2 Countlng Procedurcs

(c) Follow—up‘f Abnormal-samples»w1ll be‘analy;ed_ln_deiﬂil =

fforldetermination of the half-Tife and identificatiOn of the nuclides present. N

(dj Dlsp051t10n of Samples .Discard all samples to- waste

(5) Flora Samples - Grass Cuttlngs (collected as’ requlred by the -

1 Chief, NLaTs Bt HP WRAMC)

4x4” Nal Xtal w1th the 1/4" luc1te beta shleld in place

WRAMC) . Thaw and treat as 1n para 4c(l) above.

(a) Immedlate Actlon

1 Do a 10 mlnute 1ntegra1 gamma background count on the

'-'2 Do. a - 10 mlnute 1ntegral gamma count on each sample.

B 3 Prepare an X-Y plot of each sample

tb)vACalculatlons.—-See HP "SOP. 1—2 Countlnc Procedures

(¢) Follow-up.- Abnormal samples will be analyzed in detall for

‘determ1nat10n of the half-llfe and 1dent1f1cat10n of the nuclldes present

(d) DlSpQSltlon of Samples DlSC&Td all samples upon comple—
tlon of analyses : :

(6) Snow bamples (collected as requlred by the Chlef NL&TS Br HP

'SJ Radlochemlstry The Chlef R/A Lab w1ll aszrequired

-a. Prepare- callbratlon standards for use 1n the laboratory

b;‘ Perform necessary radlochemlcal separatlons using appr0pr1ate techr

‘hical and 1aboratory procedures on file at HP, WRAMC.

c. Contlnuously evaluate and improve ‘the laboratory technlques in keep—
1ng w1th technlcal advances made in the: fleld
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6. Maintcnance of Supplies And‘Equipment. Tho Cthf R/A Lab, w111

a. - Order chomlcale and labordtory cqu1pmont riceded through HP upply

b. Coordlnato equ1pment malntenance w1th the HP Tnstrument Shop All

~rad1atlon detectlon 1nstruments requ1re a. quarterly malntenance check.

l‘c; Perform the follow1ng preventrve malntenance
-_(1) LCRM 22R = Grease and check 011 level monthly
(2)_.Fume ‘hood blower shaft - Grease as requlred
(3 Arr.cohpressor:e Malntarn 01lflere1.‘.
>1(4)-~Vacuum pump - Malntaln 011 level.
‘(5) Change fume hood prefllter Semlannuallf

(6) Tally Tape and Tape- Reader —-Malntaln proper 011 level and

lubrlcate as requlred by the respectlve malntenance manuals

“d. Malntaln-lnventory of radlochemlcals in the safelln HP Supply . Room.
- . R By AR .
e, Malntaln 1nventory of a551gned equ1pment

S 7. Records. The Chlef R/A Lab w111 1nsure that the follow1ng records are

properly malntalned

a. Logs o x‘b'f .

.(lj Sample Data'Lng; Ali incomfng sampleshwiil be'recorded and as-

. signed a number in sequence from this Log. A new series of numbers w111 be - -
- started at. the bewlnnlng of each calendar year IR .;ffefva

(2) Waste Dlsposal Log = Record the dlscharge of 11qu1d radloactlve
materlals to the sewer. : : .

(3) Dally Performance Log - A record of dally check, callbratlon

.voltage plateaus, maintenance and observations of malfunctlons for the laboratory

counting 1nstrumentat10n will be kept
bl Flles

D FReports of Special Laboratory Analyses for Reference - Papers
on specific projects which will be useful as reference sources will be kept.
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(2) Technical Data - Books and papers pertalnjng ‘tolaboratory— op-——é
eratlons and assigned equ1pment will bo kept. '

' < (3) Manufaoturer“s‘Data'%'Instructional material on the use and
maintenance of the laboratory equipment will be maintained.-

-(4)h.EnVironmental‘Monitoring Data

(a) Folder for completed WRAMC Forms 708 (Health Phy51cs Survey
'Work Sheet) for Bldgs 188 and 149- A w1ll be kept (COFF 1 yr)

(b) Folder for Backoround Rir Act1v1ty - WRAMC Forn . 708 for the
dally evaluatlon of the LCRM—ZZR fllters w1ll be kept (COFF 1 yr) '

(c) Folder for Fallout Ana1y51s - WRAMC Forms 708 for the Fall- -
outw&hmtSwmkzmmhmmon . L o _ v _ Co—

(d) Folder for Spec1al Analyses "{COFF 1 yr)

(5 Malntalnlng Reglster - Data pertlnent to the laboratory coun- ' o
‘ting instrumentation that is not suitable: for entry into the Daily Performance
Log w111 be kept and malntalned as a. permanent hlstory of the equlpment

(6) Calibratioen: Source Data Sheets.— Radlochemlcal Standards - Data
pertaining to the preparation. and use of radlochemlcals will be kept but will: ' P—
be cut off when the 1sotope is depleted or dlscarded : .

C. Chemlcal Inventory - 3rxgn Card File.. Record receapt_and use of
chemlcal stores to malntaln a constant 1nventory of these supplles

8. Reports The Chlef R/A Lab w1ll insure that the Reports of Analy51s
- (WRAMC Forms~ 708) are completed and forwarded to proper authorltles w1thout
delay : :

(l) Reports for non—routlne analyses w1ll be prepared and forwarded as’
dlrected by the Chief, NL&TS Br', HP WRAMC .

(2) A sample number is’ a551gned to” each sample and approprlate entries
are made into the Sample Data Log. This number will then accompany the sample
throughout its ‘evaluation in, the laboratory.‘ The time and date of sample Te-
celpt will be stamped on all. COpleS "of the Form 708. :

,/’\ .. /!,};?\
- Oj{:’-ykﬁ‘\— %7 ~ Li’;!‘/tf(’ e

.CLAUDE M., WIBLIN

1LT, MSC o
Asst. Health Phy51cs Officer B : —

WRAMC

.10
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| 'SAMPLE PREPARATION
NET B +o ACTIVITY IN WATER

1. Purpose. The purpose of this ANNEX is to prov1de a standard method for
the preparation of water samples; recelved at: the R/A -Lab, HPO, WRAMC, for
- Net B+a radloanaly51s .

2. Respon51b111ty The'Chief R/A Lab will insure that'all”samples are
processed for analysis without dolay and prOV1de a report of this analy51s
‘as quickly as p0551b1e to the requestor A -

‘n
g

-

3. Water Samples - Net B +a Analy51s Requested

fa;“ Agltate the sample and decant .a one (1) llter allquot from the total
-volume of ‘the sample recelved A 5\ X . ' . —

b. - Filter thlS ‘aliquot through a. str1p of FINE quallty fllter paper on .
the "FILTER- FUGE" fllterlng apparatus, repeat as necessary ‘to obtaln a clear .
11qu1d . 4 :

" Carefully remove the fllter paper strlp(s), place them_lnto a por-
-4ce1a1n cruc1ble and allow to dry SRR :

Cod. Carefully pour the clean filtrate into a clean water'conCentrator'
lightly greased with DOW-CORNING II silicon compound. Remove the paper tab
'from the planchet in the bottom of the concentrator before addlng the sample,

_ e; Adjust the VARIAC for 85 volts place the sw1tch in. the ‘ON p051t10n
-and leave untll the sample 1s evaporated - : :

f. .When the sample is dried ‘and cool, remove the planchet from’ the
' concentrator and- place it 1n a.2"x 1/4” wall stalnless steel planchet.

g. Place the cruc1ble w1th the filter strlp(s) in the fume. hood sat- -
urate.the paper strip(s) with ACETONE, and IGNITE it (them) "Repeat as
nécessary to completely reduce the. paper strlp(s) to an ash. C

- h. Using small amounts of Nitric Acid and deron&zed.water;‘quahtitaﬁ

tively transfer the ash to- ‘the planchet (£, above) and dry under a heat lamp
or on a hot plate : '

i. When the sample is dried and cool, 1t is ready Ior counting - on 1 the
Beckman WIDEBETA 1T countlno system ' :

A-1. . .
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CALIBRATION OF LCRM-22R. I o - o
1. Purgose' The purpose of this ANNLX is to prov1de a callbratlon procedure t
'for the LCRM- 72R Air Partlculate Monitor. - : -
2. Responsrblllty The Chlef R/A Lab, WRAMC will insure that the
- LCRM-Z °R is callbrated -as requlred by the Ch1ef NL&TS Br, IPO,‘WRAMC.

3, _Procedure;

=
1

a. -A pulse generator w1th a pulse amplltude of 0.-'5.0 volts negatlve,,af
.pulse width of . 1.0 to 10.0 microseconds, and an accurate repetition rate is:
used in callbratlng the LCRM=22R. Pulse width of the signal is not rmportant S
‘as long as it remains within the above: range- Both channels are driven_simul- "
taneously from the pulse generator through a 0.01 mfd capacitor to each sig-

- nal injection point (green tip jack) on ‘the- LCRM-22Rchassis. Rotate both
selector switches on the panel to the extreme counter-clockwise p051t10n

(one position to the left of "test"). - This is an unmarked p051t10n and dis-
_connects the CRM 1nputs from any 510na1 source except the green p1n Jacks o Do

_ _b.: Set the pulse generator for 50,000 CPM and 0.5 Volts amplitude. Us-
1ng an insulated screwdrlver, adjust the sen51t1v1ty control of - both channels
. for marginal trlgoerlng ‘ S -

. c. . Reset pulse generator to 50 CPM and 4.0 volts amplltude Sét the LOW .
'.adjust pots on both channels unt11 the recorder reads 53 CPM. on both channels.

d. Set pulse generator to 50 000 CDM and leave the output amplitude at-
4.0 volts for the remainder of the calibration procedure. Adjust the HIGH
‘pots until the recorder reads. 44, OOO CPM .on both channels.

e. - Now check the recorder readings of ‘both channels at 5000 CPM and
500 CPM. Typlcal ‘readings.-are 5200 CPM- at 5000 CPM and 450 CPM at 500 CPM.
The recorder and meter scales are looarlthmlc but the electronic circuits

are not truly logarlthmlc In the interest of simple and reliable circuitry,
~ this method was used in preference to the more compllcated ‘truly log circuit,
since accuracy is not of prime importance, but rellablllty is. important for
monitoring applications. Thus, .the circuit is adjusted as close as possible
_to the log scale of the recorder " After. the initial calibration,.minor ad-
justments usually have to be made again at the LOW and HIGH ends 1n order to.
obtain the best match between circuit and scale : - -

‘ f. Remove the pulse. generator leads from the. green pln jacks and rotate’

both selector switches té 'test'". 1In this position of 60-Hz test, pulse is
- applied to the input of each CRM to give 3600 CPM.. ‘The actual recorder read-'
~ ing, under test signil conditions, will be somewhere between 3600 and 4000 CPM. . —
If low counting or double counting is ‘experienced in the ''test' position,
‘adjust the 8 - 50 mmfd trimmer capacitors, mounted on each selector switch,
unt11 the correct countlng rate is obtalned
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~g. - Plug signal generator leads, through 0. Ol mfd capacitors, into the -

-green~pinvjacks Set the OUtPUL pulse amolltude to 4. 0. volts and 5000 CPM.

h. - Allow encugh t1me for the ratio c1rcu1t to come to equlllbrlum
Using ‘an insulated screwdriver, adjust the LOW potentiometer until the re-.

.corderureads 1. O ~This corresponds to the 1 K position ‘on the ‘chart paper

i. Check the 1. O readlno at the 50 000 CPM, ‘50 CPM, and 500 CPM p01nts

"If a deviation in scale reading of more- than 0. 8 to 1.2 is found throughout —

the scale ra ange, then’ addltlonal steps in calibration must be.taken to bring

the deviation within the 0.8 to.1.2 tolerance allowed. On léaving the fac-

tory, the LCRM-22R is well within the above deviation, and need only be re-
calibrated for dev1at10n ‘in-the event: that replacement ‘of one- or both -6005..

_tubes becomes necessary. - These may vary somewhat in characteristics with

the orlgrndls This add1t10na1 callbratlon 1s covered in para k, below. T

j. Assuming that. ‘the 1: l ratio. is w1th1n tolerance, set the pul%e gener-
ator for 50,000 CPM. Remove the. test signal. from channel 1. only, and rotate T =
channel 1 selector switch. to 3600 CPM or "test" position. Agaln allow suf-
ficient time for the ratio circuit to come to equilibrium. ~The Tatio should
show the actual ratio of channel 2 to channel.l as indicated on the recorder:

- For example, if channel 2 shows 40,000 CPM and channel 1 shows 4,000 CPM,

then the recorded ratio should indicate 10. . The HIGH ratio'adjust potentio—-

_meter is used to make this adjustment. ‘Since -the LOW and HIGH ratio. adjust- 0 —
- ments are interactive to some extent, this procedure should be repeated. at
~ least twice to 1nsure correct operatlon - :

k. In the event that one or both 6005 tubes need to be replaced it is
quite possible that the ratio will not remain 1:1 when both channels are fed
the same signal from 50 CPM to 50,000 CPM. This action results from the 6005
tube characteristics .not being exaCLly ‘the same. . To correct this situation,

“perform the operatlons descrlbed in para a through i, above. If the ratio

tends - to increase in going from 50 CPM to 50,000 CPM, then the pulse width

of the 5963 discriminator coupléd to the 6005 of channel 2 is too wide, and

needs to be decreased. If the ratio decreases then this same pulse w1dth'
is too narrow, and needs to be increased. The pulse width may be ‘increased
or decreased by adjusting a 5,000 ohm potentiometer located on the printed
wiring side of the CRM card near each input end. There is one for each chan-
nel. Clockwise rotation increases the pulse width and counterclockw1se TO-
tation decreases the pulse ‘width. This operation should be performed on only

one channel at a tige. If the de51red effect cannot be made by adjusting chan-

nel 2, then the same: procedure may.be applied to channel 1. However, the
pulse width- adjustments on_channel ‘1 produce the opposite effect on the ratio

of the effects produced by—pulse width adjustments made on channel 2.

1. Aftcr the pulsc width adjustmcnts have been finaliz ed and the ratio- E—
stays w1th1n the prescrlbod limits, repcat para a - f and para -j, above

B-2
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COLLECTION AND- EVALUATION OF ENVI?ONMENTAL MOVTTORTNG SAMPLES

1. Purpoee - The purpose of ‘this ANNEX 1s to descrlbe the methods used in
collecting, handllng, and evaluatlnw env1ronmental monitoring samples rel-
ative to operation. of the DORF reactor fac1llty

2.. Respon51b111tv : The Chlef R/A Lab w1ll 1nSure'that the reouirements
of the WRAMC ENRADMON Plan are. met with regard to proper collectlon hand-'_
ling, and evaluatlon of env1ronmental monltorlng samples , o EPE

3. Location of Falloutewashout Collectlng Stations:
Station # = . - . " Location 4

1 _ -'f'i' Forest Glen - Two' meters out51de DORF fence ‘on the
B o e South 51de :

2 L ForeétﬁGlen'- 50 meters from DORF on the’ left 51de -
g g o . of the DORF access road. = = o e

3 : ',-Forest Glenf¥i25 meters North of the Northwest cor-
: S . o mer of Bldg 119. ' ‘

4 o '.Forest Glén - East front of Bldg 188 near Llnden Lane
5 o Maln‘Post - Roof of Out patlent Bldg, Southwest corner.

4. Collection Frequency‘ Tw1ce monthly, with a. perlod between succe551ve'.'

' collectlons of at 1east 13 days but not more than 18 days

5. Preparatlon of Collector One" llter of ‘tap water is added to a plastic :

~ pan (12"x8"x4") for the~purpose of providing . a collecting surface. (NOTE:

During the months when freezing weather.is anticipated; a ‘mixture of 1 part

. permanent antifreecze to 2 parts tap water will be used.) The pans are as-

sembled by the HP vehicle operator 1n Bldg 188 coyered and placed in the

~carrier prov1ded for that’ purpose

6. Collection. Thé sample carrier is. loaded onto “the Health Physicé truck

and the newly-prepared sample collectors are set out by the-driver as replace-
ments for those in place The: samplées being returned to, the R/A Lab for eval-
uation will be poured inte a plastlc bag Wthh is- sealed and placed in the

pan from which the sample was poured

7. Sample Evaluatlon

a. The sample w1ll be allowed to. decay and come to amblent temperature -
for at least one. day prior.to analy51s S B : _ _ : N

el
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‘b. A one. (1) 11tcr sample of d610n170d water is placed in a n1ast1c S
bag in a- sample collector pan. The pan is then placed into the pan po-
sitioner and a 1I0-minute 1ntegral gamma count is made to establish- the
.backclound o : :

c. Each sample is counted for 10 minutes in the same geometry as that.
~used in para b, above, and an X-Y plot is prepared for the sample which
“has the hlohest act1v1ty

d. A1l samples w1th a. gamma'activity in excess of 600 dpm (refer-
enced to 137-Cesium) will be retained for detailed analy51s and will be
-»reported to ‘the Chief, NLaTS Br HPO WRAMC : C

e. 600 dpm 1is based upon the current deflnltlon of radioactive Con-
tamination levels (100 dpm/lOO cmz) ‘The efféctive collecting area of the
plastic pan is 600 cmz, so - . S .

o

'100. dpm’ ]6oo;d9m
100 cm 600 cm

.8;,.Records and Reports’

= 'All records will be malntalned in the R/A Lab on WRAMC Form 708 to
-whlch approprlate X- Y plots w111 be afflxed ' :

_ ‘b. All env1ronmenta1 monitoring records will be maintained as perma—
" nent records in accordance with AR 340-18- 6 and the current WRAMC Form. 110

“¢c.. The Chief, R/A Lab w111 report all Ton- routlne analyses to the
Chief, NL&TS Br, for necessary actlon and/or 1nformat10n

d. Non-routine samples are those fallout samples -with- an 1ntegra1 gamma .
~activity in excess of 600 dpm or any sample in- whlch fission products are
suspected to be present S S
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GAS'CHROMATOGRAPH O?ERATING:PROCEDURES

, l..'Purpose To outllne routlne and emergency operatlng procedures for
use w1th chromatocraphy detectors equ1pped w1th radloactlve sources.

2. Scope. This SOP applles to all persons occupylng the area de51gnated
for use of gas chromatograph detectors '

3. Respon51b111t1es

- The Gas Chromatograph detector shall be used only by, or under

.- the superv151on of the Pr1nc1pal User The Pr1nc1pa1 User is respon51ble :

for: - L R L o o o —

(1) Control safe operation,fand.security.of the"Gas>Chromatograph
Unit. o : o S L S

(2) Tralnlng selected 1nd1v1duals in 1ts safe use and operatlon in
accordance with the procedures outllned hereln

(3) Insurlng that WRAMC Regulatlon 40 lO and other pertlnent docu—
, ments are avallable at all tlmes and are. complled withy

. (4) Promptly reportlng any acc1dent that could result in an unsafe
: cond1t10n to the WRAMC Health Phy51cs Offlcer (Ext 5107)

b WRAMC Health Phy51cs is respon51b1e for

(1) . Conductlng routlne radlatlon protectlon surveys, perlodlc in-
spectlons and leak tests._ﬁ . : '

5(2) Prov1d1ng personnel d051metry for all personnel as needed
(3)- Prov1d1ng routlne bloassay studles as needed

() Instructlng operatlng personnel in the Health Phys1cs aspects
of gas, chromatography . S I T

e, Individual Operators are responsihle forf‘
(1) Operating the unit in a safeymanner'at all times.
(2) Being familiar with the contents of these instructionsé WRAMC

 Regulation 40-10; and other dataias prescribed By the -Principal User.

#This MEMO supersedes MEMO 14, dated 12 May 1971.



el

MEDEC-HPO-
MEMO

. Number l4

(3) Reporting all accidents or abhormal”operatlnc conditions that
could result in an unsafe condltlon or exposure of personnel promptly

to the Pr1nc1pal ‘User..

4. Emergency Procedures;3

- In the event of an emeroency, the follow1ng 1nd1v1duals w1ll be
notlfled after turnlng the power to the 1nstrument off S '

“(l) The Pr1nc1pal User.'
(2) Health Phy51cs Offlcer WRAMC (Ext 5107) S
(3) Charge~of Quarters.of approprlate bulldlhg.

b, In-the eVeht-of:FIRE in the roomltheifollowing_willfbe done imme-

_diately:

(1) - Notlfy the WRAMC Flre Department (Maln Sect10n-3317 F G.S. —5317)
(2) Notlfy the Pr1nc1pa1 User.‘
(S)S Notlfy the Health Phy51cs folcer WRAMC (Ext 5107)

(4j“ Notlfy Charge of Quarters of approprlate bu11d1ng

(5) The senior 1nd1V1dual at the 51te should" clear the area of: per—'.
.sonnel and attempt to turn off the power to the 1nstrument

o ‘ - : : : .
c. _Power ‘Failure. In the,event'of_a;power_fallure no danger exists.

. 5. Gas Chromatograph . Detectors. Some of'the'detectors presentlY"used at
_WRAMC employ the use of ‘a radioactive source as a supply of electrons to

effect the detectlon of - gasses accordlng to thelﬁ molecular weights and
holdup times. : : : ' :

-]

a. Tritiom Foil. Tritium is usually bound to a copper or stainlessp R

steel foil as titanium tritide. The binding agent may begin to break
down and allow liberation of tritium at . temperatures as low_. as 150°C (See

 Addendum 1). The Gas Chromatograph units .should have a Built in thermo-

couple to shut the unit off at 220°C since the tr1t1um would probably be
entlrely evolved at thlS temperature.'.

(1) Vented Detectors Some of the detectors are equ1pped w1th exit
ports for venting potentially contaminated gases These detectors while
in use shall be vented to a sink under running water or 1nto an_ operating
Health, Phy51cs approved fume hood
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(2) Non-vented Detectors. These detéctors have no provisibh for

" control of potentially contaminated exhaust gases and should be used in

an operating, Health Physics approved fume hood. The gases in these de-
tectors are forced through .a Tubber leak seal.at the end of the cylinder.

These detector cylinder caps. ‘become highly’ contamlnated on the inside sur-
“face and shall not be displaced from thelr cyllnders w1thout Health Phy—. -
-sics 1nspcct10n and approval.

b. 22%Ra, 21OPb 905y, and 63N1 contalnlnv detectofsy Temperatures

" below 500°C are not suff1c1cnt to break down the blndlng of these metallic
isotopes to the detector: foils,: Therefore moderately high temperatures

are not a con51derat10n in their operation. These sources may, however,

-be . partlally ‘exposed when . dismantling the detector unit; accordingly de-

tector unlts shall not be dlsmantled w1thout Health Phy51cs approval.

, (}kiybL}\k.7Aq ZL/ iJﬁ~/ 
. 'CLAUDE M. WIBLIN'
e LT, MSC ..
S Asst Health Phy51cs Offlcer






