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Waste disposal criteria were established on the basis that the occurrence/

of river flcn¢rates which were _,2'_ _t normal _ not cause the effects of

waste disposal to exceed llmlts. Since even the _se case exceeds the criterion

. for the avers_e bo_ burden of l_osphorus-_, provision to reduce the output of

thls radioisotope must be included in a_ e_ion pxx_z_n. Provision to reduce

the output of other ra_o_s vilA be required for most cases where the

outlet temperature Limit is 10_ ° or hi_her. For _r flow rates exceedl_

+' i00,000 gpm it n_ be necesss_ to red_ce sodium dAc_te concentmtlons as

. low as l._ I_ d_ng periods of low river flow. Heat output _s discussed but

_- no limit ras set.

x. C_

A. Modi_c_tlons sh_ be so designed that rsu_olsotopes which are

, dAscha_ed to the river or vhlch re_ch the river after discharge of

vastes to the _ can be _lled durin_ a year when the river

rate is nonn_ such _hat:

i I. _he c_Ined effects of the radionuclides introduced fr_n all

i _rs vould result in an annual avers_e concent_tion of

_ radi_des in the river _t Pasco of no more than 3._% MPC*.

,, _. The c_ined effects of the radAonuclldes introduced fr_n all

, reactors would result in an annual average concentration of

• radiomaclides in the _ water at any _r are_ of no

i++++++0
iii ii ii i i i i

•MPC-_ Permisslhle Concentration of radloisot_pes in drinking water.
The values referred to are those for continuous occu_tlc_si exposure as'
stated in Appendix A of the Hadiation _on _rds (H_-_7 Rev. i).
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3, Zt wou_ be :t=pro_t_e that the a_mmA average body _z_len of

p_oa_orus-S2 for any individual vould exceed 0.36 mlcrocurles,
, ;., • .. j.

B. _he release of hexavalent chromium ion to the river shall be

so cont_ that the concentration in dzinkl_ _ter will not

exceed 0.05 ppm and the nx_ aver_ concentration in river water

=mt exceed 0.02 _.

C. Reaso_hle effort to limit the increase of river temperature

due to the operatAon of the reactors during August and September is

re__d. B_ver, the present technical basis _ not sup_

the estahlAsh_ of a limit on the amount of heat that may be added.

XI. BASES_T

The criterion for the reAe_e of radioisotopes to the river was _sed

on Radia_ion Protection Standaz_ 3.1 and 7.2, an the ass_ption that river

flow rates 7_ of noz_ _ be ex_ed with __ frequency and

on the premise that limits should _ot be exceeded _hen thAs low floe rate

exists.

_e criterloa for the release of hexaveAent chromium was based on a
i

P_lic Health Service _ter Standa_ and on recummen_tions of the Aquatic

Opera_ion. _e _O Health Service Water S1_rd, vhich is

fo_ at HJLPO,states "hexavalen_ chromium in excess of 0.05 pp= shall

constitute grounds for re_ection of the supp3_V." _s is interpreted by

Zndustrlal _q__to mean that 0.05 ypm he_valen_ ehr_um shall be the

ac_bl_ £9r _ _ater at a_r time. (1) R, Y. Foster estab-

linhed a limit of 0.02 ppm hexav_ ch_um in river water due to its

deleCerlcus effect on _uvenile fish;"_t=_:_r_:___l_:_L=t=__
_a_ _,_. if the j .... _"_ ___..... . u .... z._ fish b.....,__n_e'_" year can be --__,_,_,qon these :_i._b.. _:.... _ _ _+......
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the reactors and the confluence of the Colm_ia vith the Yakim_and Snake

_w_s vsre dmstroyed, the cc_srcis£ __ industry _tsht suffer an

lossof abo_t$60,000. _Is _ _--_ be conslderedfinn,but is

quotedin orderto _ve a buls for _ud_emnt.

The er'J.t_ for the release of heat is _sed on the opinion of the

Opera%ion tha_ temperatunes over 20°C at Bonneville Dam cou_

msu_t in _0 disease an_ng _=3._..(3) _he us_w_ high tennpemture

period occurs in late Ausust and ear_7 September which coincides with the

_ime that a _ run of Ch£nook _ are in the z_ver. The v_ue of

this particular sa_ run has been estimated _o be $_000,000 ann_.

AsaIn the sccurac7 of thisnumberle not guaranteed,but it is included

to pen_ Judgemnto_ rue prob_m.

A.
_he crAterAoar_r_o_-_ is beln_exceededat thistime

and it is e_ that the _ratAon of Priest _aplds De_ _a_ cause

the criterion for hemvalent __n iu _ water to be exceeded

a _lnter when hi.trim _w ra_es are reduced to _,000 cfs.

o_ _t water at or near the shoreline except at h_h

r_ver _ov rates cou_ csu_ 100 Area d_lnk_S _ter to exceed thes_

criteria and biolo_ca_ concentration of radioisotopes that coul8

cause_slan_sof _oa_and al_aearound_Ichlandboatdocksto be a

radiationexposureproblem.

_) R. F. Foster, "_he F_eqt on Y_sh of Increas_ug _he_t _ Of the
cob:ta rover", _ 1.% 19_, i_-_ (Secz'_). ....... _..
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uptake fr_ flah _as considered. Perhaps i00 _eople are slgn_flcant_7

affected.

There are two possible re_edles for this sltuation, neither of

which have been proven. Treatment of the effluent water by passi_

it over a bed of __n mi_ reduce the output of phosphorus-32

by a factor of 2. Even less is known about the ot_er possibility

which would be to substitute CO2 for sulfuric aci_ for pH control.

s_e o_,_epaospaorus-_c_es_romtaes_(n,p)_ reactlon,but

the fraction tha_ is _erived from this reactiQn as opposed to the

p.U(n/) _ r_c_on _. been_e 8ubje_ of te__ __

for sever_X years.

D. Plan_t Drinking Water

Hexavalent _um in plant drinkin6 water may exceed the

criterion for drinki_ water under present operati_ conditions.

This forecast is l_sed on the assumption that none of the hexavalent

__ is lost or reduced and on an esti_te of the fractlo_ of

B_ C_ KW_ and KE effluents _hat would be taken into IO0-D at low

river flow rateS._//Efficient operatlon of Priest _pids Dam will

probably drop the flow rate to 36,000 cfs durl_ the niSht while

releasi_ a daily average of 60_000 cfs. The reduction of hexavslent

to tri_ _um and loss of chrmni_n in filter plants has not

been studied. Routine anal_es of !00-D and IO0-F drlnkin_ water

h_ve shown hexavalen_ chrc_um in concentrations sli6htly above the

detec_on limit of 0.005 pp_ on a few measurements when the river

flow ra_e w_s lOWoo
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Radiological llmlts should not be exceeded in plant drln_

water before the limits for river water a_ Pasco are exceeded. Decon-

tamination by the water treatment process by a factor of 2 or 3 and

a higher l£_t opera_es in support, of this op£nion. Even

of effluen_ _ater fran upstream reactors into a downstream

reactor intake could qu_ck_ use up this marg_u of safety, the fact

that ra_ological effects may be averaged would insure that the

hexavalent chrcmlum limit would be exceeded flrst.

E. _Bs_ioactiy!_ty in Rt...v_.r.W.ater

Figure 2 illustrates the effects of various condit_tons relative

to the radlolo_cal criterion for river cmntaminatlon. The choice of

Pasco as the point of interest does not Ignore the possibility of

mavlgatlon in the river past the rmactors, but does assume _t

extrapala_ion used has been successf.ll_ used in the past and la,

therefore, expected to be reasonably accurate.

F. Ha_Valent Chro_um _n rover Water

Yi_tre 3 illustrates the concentmt£on of hexavalen_ chrc_n

iJathe river under various opemtlng conditions assuming mo loss

and no redmct_on to trlvalent chxmmlum which le less toxlc. An

average river flow rate of 60,000 cfs was assumed. Since the

deleterious effect oa _he fish is de_ upon persis_e of these

(_ R._T.aaske__"_, "n_ects on_s_rordWor_so_ a _v_t_on am=_1
_e CoW,nbia ._ver", ;_e_ auue'o, zgs, H_-_'.'"'(Con_den_.a_)........

(6) s. T. __, e_ _, _me _t_e, _ted _ 30, Z9_9, _-_9_0 Sup.
(c=___.)
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of heat which reactors ma_ a&l to the river without establishing

similar limits on other contributors over which we have no control.

H. _.ure Pro_cts

Co,foX of the release of fission products due to fuel element

ruptures woulA not be r_lulre_ in the usual case. _) However, pro-

tection against the unusual case is indicated. Andersen, et al, in

reference (_) discuss the consequences of failure of several elements

in the same channel in some detail. The effects of lucreaslng pro-

_ctlon levels on the probability of such an occurrence have not been

_te<1. lt seems unlikely that HAPOwould wish to incur the cost

of decon_tion end unfavorable public opinion which would result

even though the consequences _re described as being troublesome and

not (technical_) a major hazard to _viduals in the environs.

__lau _wr", Aus_t 17, 1959, Hw__ (__nt_a_;.

(_)B. v. Andersen,et _, "_ro_ental _nsequencesor Propose_c_u_es in
Reactor Operatlons", Feb_ _.I,_B, iiW-_ (Secret).
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