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p  (SIBJECT:  PERMISSIBLE LIMITS - RELEASK OF REACTOR
30 ARE
gawiep FLES EFFLUENT TO THE COLUMBIA RIVER
1. Hiastory of the Problem

At the time that the Hanfard reactors were first energized, appromiate
limits for the radicactivity of the effluent water to be returned to the
Columbia River were nct known.

It was electnd to control the waters by the stipulation that the immersion
dose rate at the point of release to the river should not exceed 100 mrep
per 24 hours or 4.17 mrep per hour, the then existing conventiomal 1limit
for external exposure. Note that if the same basis were used today, the
appropriate 1imit would be 1.78 mrep per hour (based on 300 mrep per week
to a amall organism), ® :

There ias another small hidden change in here, Uriginally the “rep” implied
an energy absorption dose of 83 ergs/gn. Throughout the rest of this re-
port, wo imply 1 rep = 93 ergs/gm in tissue, which for 2ll practical

__purposes 1s the same ap 9 g
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' It was’ rec:ognized. fram the start that a realistic limit would bave to de
based on o kndwledgh' of other radicbiological consequences in ths river.
Thease weors almoast cmapletely unpredictable, except as to gross ordmr of
magnitude. In effect, we implied that the immersion dcee limit waa high-

ly conservative becaunase of the prampt d1lution in the river, tut that bilo-
logical ccmcentration factors would appraximately campensate for primary
dilution. It 18 now knowr that such factors could more than cutweligh the’
dilution under some conditions, althcugh this would normally not be the case.

Concurrent with the establislment of the original 1limit, suck investigation
programs as were possible in the stress of wartime conditions were initinted.
It is iImpoartant to appreciate that a program fully adequate to resolve the
problems was not begun until the original "no research" attitude at the
Hanford Works was replaced by the enlightened encouragement of the present
management to conduct research appropriate to the solution of local problems.
Such studies are now proceeding at an adequate pace, although full .solutions
cannoct be expected Immediately.

As a result of early aprmraisal of incamplete resulta, the original limit
was ralsed to 10 mrep/hr, with a reminder that final control is condition-~
ed by blologloal investigation (C.M. Patterson to E.P. Lee, "Retention
Basin Efflunent”, March 31, 1949). This revision appears to have been in-
coaxrporated in your operating standards.

A later commnication (J.M. Stiith to K.T. Perkins, "Sizing of Retentimn
Basin 1)7-C", March 7, 1951) states in part:

"The arbitrarily selected upper limit of 10 mrep/hr on 107 effluent activity
1s considered to have little practical meaning. No dilutiom at the L£lume
will be rosomended as the benefits derived are small campared with the
imnediate dllution obtained upon discharge into the river. Possible hasards
to river life are dnpemdent primarily on the total amount of 1cnger~11vod A
activitien released.”

Apparently this opinion hzs been applied only to develomment of 107-C basin
criteria.

Proesent Posltion

Fo reelistic limit in terms of immersion dose rate exists, except that there
1g sgoms upper limit that would inevitably apply after dilution in the river.
This is higher than limits contemplated for other reasocus.

Ko realistic limit in terms of gross effluent activity density.( o/co )
exists, although an appropriate limit could de developed for an éffluent

of known mnd invariant radlochemical content. The appropriate limit is a
function of the tolal operating power level,; the retention tims, river
conditionn, and effluent water camposition., The 1limit is particularly
sensitive to the radiochemical camposition; the mmerocus reports that certain
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proposed changes in influent water cakpositicn redice 'ﬁha‘&rinent‘éﬁtiﬂty

are misleading for purposes of waste disposal’study. mmé”&iémoavith

the problem should appreciste that 1t is poesible to reduce the effluent -
activity and simmltanecusly increase the actual radfaticn MSQ n . i e
Propoeed chenges in water treatment will require close study by the . .
Radlological Scilences Deyartment to determine the effect in the river. ' '
Furthermore, the MoNary Dem impoundment mey change earlier conclusions

ebout the adequacy of the ‘disposal system. "

; U -kt t
At the prosent tims, we have the rollowing opinioms: L

s

1. Irmersion dose-rate 1s the readlest guide to operating practice, tut
iz nok the real determinant, It 1s a useful guide if water treatment
is essentially unchanged.

2. Retention time may bs safely reduced, provided that auxiliary means
ars evailable {o divert ruptured slug debris from the efflunent stream
which goes to the river. # For thies reasm, the C.T. Main proposal
for batch release to the river is considered preferable to the present
prectice. . '

3. Major changes in water treatment will reguire close examination (after
the fact) by Radiological Sciences.

4, Al changes in effluent releass will have to be discussed with the
Columbia River Advisory Group.

5. For sn immediatie mroblem at the 100-F Area, thg 6eharp increment in
efflusnt activity seems to be mainly due to Mn’°, which is cne of the
less hazardous caaponents.

6. In the final analyais, there mey be two sets of testing criteria, -
one applicable to river water as it leaves the reservation and governed
mainly by the content of long-lived activities, - the other applicable
to local condiiions arcund the inJsction points in the rivor, and
governsd xainly dy immersiia doss-rate ar gross activity density at
release. Wo bolieve that tue first set of criteria are applicable
today. Foreseon changes in water treatmsnt and retention time may
drive the situation to the second case. This is a primary Justifi-
cation for ccalinmning the immersion dose-rate measurements.

T. Only if the second case applied would there by any gain by diluticn
of the effluent. In all other cases, the total quantity of each
specific radioisctope releesed is probably the significant factor.

*

With the reservation that our preliminary tests on tihis point are same-~
what contrary to sxpectations and require additionsl study.
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Subsequen® changes in natiomnal reccommendations or the publication of
£irm A.E.C. regulations on waste disposal may lead to sharp revisions

of release practice. However, the most recent drafi of proposed AE.C.
regulations bas taksn cognizance of most of this departmentts cbjecticns
to the 1951 draft.

Current Recamnandations

1.

2.

3.

T

As an aspist to safe waste disposal, the addition of water to the
effluent streem is probably valueless and should be discontinued.

Altbough there is no firm upper limit for immersion dose-rate, an
operating limit of 15 mrep/hr should be maintained.

.The immersicn dose-rate limit may be interpreted to be met by a 2h-hour

total dose of 360 mrep, provided that the dose in any one hour does not
exceed 50 mrep.

Continuous gamma radiation monitoring of effluent activity should be
maintainsd. ¢

The beta radiation camponent of immersion dose-rate shall be measured
in apparatus sensitive to soft beta radiatiom, (windows equivalent to
3 mg?cmz or less asm in a conventional mica window covater).

Continuons beta radiation monitoring is desirable, whenever instrumen-
tation sultable for such operation is developed. If gmo with apparatus
of rvelatively thick wall (for exasmple, about 30 mg/cm®), the continuous
monitoring should be supplemented by occasional checks for scft beta
emitters.

Without ¢ontinuous beta monitoring, spot gamples should be recorded on
a schedule as follovs:

(a) once per 2k hours 1f the normal bete compoment is below 3 nrep/hr.

(b) once per 8 hours if the normal beta camponeant is between 3 and
6 mrep/hr.

- é
(¢) hourly, if the beta camponent is above 6 mrep/hr and in all cases,

additicnal samples following purges, slug ruptures, or other wn-
usunl conditions.

8. ~In the event that the above conditicns are not met, the Head-Radiation

Standards, Radiological Records and Standards Sectiom, should be ad-
vised promptly, and his tempoarary recommendaticns accopted. #

[ L R RN
T

#  Alternate notificaticn in his absence shall be:

1. Manager ~ Radiological Recoards and Standards Sectim
2. BStaff Engineer, Exposurse Investigations
3. Director, Radloiogical Sciences Department
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9. 1In the event that the immersion dose in''orie’ Hour. ek&éeds’ 100 siep, = =0
the reactor should be shut down until appropriate investigatiod’ hag =" 0 2
been »ide. R T S VC LT ooty 5 2 T B RN v A 3N o f ol SR

B poeniedde 5t dundtedal Assson. Bov e
i0. In the event thal the ratic of beta dose-rate in any cuie retemtion
: C T ganmm dogo.mt,’s.}l T T vy z,«f"’sajr'; AL
basin system deviates fram its narmal valué by more then & factar'of -
- two, notification should procecd as in item #¥8. -~ ° "’”"; T ; - )
: TUUERAT . LER OEM SEUS MURY Ctage bl
11l. Whensver a ruptured slug is detected, the water frum the affsabted’
tube should be diverted to a orid with a suitable absording laysr,
a8 praptly as possible.

12. Notification ae iIn item #8 should be given whenever there is a sig-
nificant change In the preparation of reactor influent water. By
“oignifiicant changs" is meant such steps as basic change in flocoulation
procesn, omission of a formerly used chemical (e.g., dichramate), cr -
additicn of a new chemical. The ncxmal changes in quantities, arising -
fram correction of varying river turbidity and the 1ike, and regular d
purges, are nat Intended to be covered. ’ ]

Futux-s Outlook

Changss in these rescmmendations can be expected to occur as a result of

changes in pational or A.E.C. regvlations. The McNary impoundment will
tend to require reduced limits.

Reduction in retention times by adoption of the C.T. Main batch disposal

method, which 1s favored by this department, could lead 4o higher operating
imnersion doss limits.

We are much cancerned about the quantities of fission produots, as differ-
entiated from activation products which go to the river. This arises fram
the chance occurrence that fission products may be significantly more hazard-
ous per rep than are the particular activation products in reactor effluent

in pant experience ai; Hanford.
Fisslon products mey arise fram five sources:

(a) Fission of natural uranium and other natural constituents of
Columbia River water.

(b) Fisslon of andditional uranium escaping from an uwpstream reactor
and being drawn into a dowmstresxz one.

(6) Faesion of wranium introduced as contamimation om the surfaces of
slngs.

() Fimsion proiucts escaping througk intact slug Jackets.
(o) Gross release fram ruptured slugs.
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These factors are currently being Investigated as to relative impcx-tance.
Wo expect that.item. (0) will be algnificant, -and that improvement in
wvaste dlsposal may be effected dy careful ol of slugs. There is
an obviocus cammon interest in eliminating item (o).

Current disposal yractice increases the river temperature to a point which

la canceiwably oritical in the month of Ootober. Batch disposal and partice
ularly future inorements of power. level will aggravate the conditiom. It

ls cmcoivable that we may recammend reduced power levels for a period of
porhiaps two weeks in each year. It wonld be appropriate for yor to determine
the feasibllily of scheduling major shut downs for repair for such periods.

- Purpose of this Tlocument

It is not the intent of this document to issue to the Manufacturing Department
a sot of mandntory regulations for cwntrol of effluent activity. Rather.it is
the purpose first to review briefly the background of the Radiological Sciences
Departxent problem of determining the adequacy of the waste dlspoisal system -
and secondly to propose a set of recamendations thet should offer a working
code of minimm Iinterference with production, while at the same time providing
necessary safegusrds by prampt referral of unusual conditions to us.

Wo would appreciste your careful study of these recamendations. If they are
broadly acceptable in present form, this could be so indicated by letter to

mo, and this dociment made the reference document in your revised operating
standards, - '

If substantial clangec seem to be appromriate, the expedient course would de
to arrange-a discussion between interested members of Manufacturing and
Radlologlical Sciences organizations, after which a revised recammendation,
without repetiticn of the other sections of this doocument could be issued

by us.
Director :
m Parlsan'zsyc RADICLOGICAL SCIENCES DEPARTMENT
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