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ABS_RAC,$

A's_par_to_ iii_s.:tiedin:,iica_1.!asmiis_anc.e:_i_o_the:,NUc]!e.a_Regmla_o_y/Comm_iss:,.13.0JTJ._:_
(!NR£")},_Br,_oWhaven',N_,_iona_,]!L_abo_a_o_y/((BNl!))dev,e:]lopedla_bacRground{document _or,,_
tJ_ie,:cement',s_al}_liiiz'a_:,ilon_ append!fix:,:,Append_}x:A,,_lm, R_v,,.11o:_ '_he:Tlechn-_ica_li
P_os_ii%-i'on,on,_Was-;_e,go_m (ISP.,:))..H_.,.we. pres,en_antov,er,vAiew?o:,f,t_h_iis;backg.pound!
dOc.._m_nt.,,,wh,idi; pr,,ovRdi_s;l_ecftn,_}ca:_ijus_,ii_i:_ca_:iion_iior i_hes_ab_il!iii_y/t_es_s;tJo,be
pe_ortmed',on_cemen_--s,tab_il(i}zed!was_e f,o_msandlflo._iihe,criii_eriia_pos:ed",iin_eacti_
1_es;l;,.es,peci_a_li]iy'for i_hosei.,t_esi_s:wlifiich_have:been_changedi£r,.om_t_he.ii_counter.parts.
i_ t/he.May.,ligBBi;Rev,,..O_T_R:..we,add_es:s,gu_di_qliines,_o.__pr,ocedb_es £rom_Append_;x
A wh_ich,a_e_:cons;ider,ediiin_liess,d'e_a_._iillo._no_.a_,Miliiin_the:Rev;.01,of,the.,T',P',.
name_<y_,,qu'a_l}i_,£ica,i_..iion,specimen:.prepara_iion_((m,i_x,iing_,ctmiing!,,s_ov;age)>,s:ba_iis.tica::l
san_3;I!i;ngandi ana;]',y.siis.,,pr,ocess con_r,o_iprog_am_ ,npecimen_pr,epa_a¢,i_on_and:
ex:am_:na._ion,and!_urve,iil}llanc.e_specimens;.,For each_was_=e_form:qua,liii_ica_iienbest,
cri_eri'on;or pvocedUraqigu_ideiIiiine,,,we:cons_,i:.dEri_he:r,eason,£or ii1_siincl(usiion_iin,
Append_:xA, l_he'changes:f!_om_Rev:..0::of i_he'TIP,'(iiilqapplii<cab_lie')>,and!a,d_iscuss:iion:
o_ _he jus¢iifica_i!on,or r,a_'i:.ona,lie£or'i_hes,echanges:.

IH_RODUCT_I:ON

Over _he pas_ _ew yeavTs,l_he.rehas been, iinc_e'as:iing!iin_eres_ iin_.mu_ters
dea_4,g,w_i!_h_wast.e.__orm;si_ab,iil!i;%y/andlbop.iica,llreport rev,iEews...Severaqlgroups
ha_e,expressedlcone.ern_about,t_hesema_er,s;,,iinc]iud_ing!i_he_AdV..,iisory:Comm_i_tee.riot
Reactor,.Sa{eguards,+wh,4ich,has:i:.den_i_i!ed;a need_i_.o_d_iine bei_,teRt_hesciien_iiFilc
bases for some of the.crii_eriia_andii_es_s.:in.:the_NRC _P' ((Ii)),andithe Nilciiear
U,t_ji]ii_..i:esHanagemen_ andlResources Counciili,wh,i',ch_Comm_iis.s:i!onedia study on__he:
i_echnica_lCbases _Or_mee_i{ng!i_he,waste _orm_si;ab,.iiliiii_y;requ_iiremen_s,o_ I!0_CFR_Part
6_!liZ),.Gener,a_or.so{ l!ow_.lieve,llr,ad!ioact:iiwewaste ((_L_W:)),.v.endnps,o_ so,llid_ifiica-
ti_,,processes, s_a_e regu_ia_orybod_es_,,andlELLWidiiisposa_llsiiteopera_ors,have.
a,];sov.o;iicedlconcerns.

I_heo_.era_,lill'evel,o_ concern_has.been_increasi_ng:since i_heiissuanc_o_ t;he
TiPin 1983 as a p_su_l!tof a grow_,ngbody.of evidP.nce_-- _rom__es_ da_a,as.we;]!ll
as from;Fie;I!d:experi.ence....tha_.some.wa,s._e_orms may,,no_ have _he liong:-term,.
s_ab.,ii]:i;,_y/chat_cl!reri;sti'Cs.requ'iiped_by i0_CF,R'.Part 6:,I',even__hough,t_hey.,meet the:Stab_l!lcri;%eri_aof Rev. O;of the:T,P. _he_Wo_kshop_on_Cement " "iza_iion_o_ LLEWhe;I'd!

May 3Cii_hrough;,June Z,,11989,',wh_ch_we w,_ililirefer to,here simp,liyas,Lhe:Cement
WOrkshop, considered;th:iisevidence"in:grea_er,deta,iill(_3;)>.Further NRC concerns

"Based on work suppo_i;edby__he.U!.S.Nucl!earRegu,lla¢or`y,Conm,i_ssi:on.The views
expressed;iin_i:h,iispaper,are.those o_ _he:aul:hor,s,andlno,_necess.ar,iiliythose,of the
gL. S,.,.Nucliear, Regu,lial:o_y,COmmiss:i!on_or o-_ Br,ookhaven, Natiiona_ll Eabor,_LtO_y/. Th@'
aut:hor,s,_, however,, aci_nowl!edge many useiiu]i diiiscussiions and_ exchanges: of
infor,ma¢iion_w_i't:h'l_heNRC.sCa_f_..
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'dheiing;redliien_s;can_ha,v,e,a_.d_ama_.ii¢:iin_lluence:en_11h'e_p,_op:et_iJ.iies,ancllcha_rac_er,iis;-
Itiic:s;o_ _he wa's:l_efTO_m_.,llhe_e_ore_,.A'ppend,}iix:A; _equdit_es;lill,a_,i_he_i_y_pe,o_
eq_iipmen#a,u_._dl,,t_iie:,mRixiing!1_iime_,._i_he_speedi (_ i_.he,m,iix,e_',,,e._c:..,,wdiIIll,,Jim
¢omb,iina_.ii'en4.iimpa,ri_:,i_he,same:,d_g_ee o_ m_ix,iing!i1mi_lle_lla:Bora,_Io_y.,quB(lliif,]ica,i_.iien_
spec.iimensa,s;'_lie_ITuiIill-.s,ca_I(e;m_ix.:.iing_eq,udipmen_w.riillll'iimp_,r,ii.'_;_,ilh'e,i_u_lll!-.sca_,lle_wa,_f_e
fe_s, andl _ha_ _,he__i_._:_'ee_a_ m_ixiinglim su_]iciien,.il,i_e_en_uffe;pr,,edUci_iion,e_
hi_mogene{Ius,__a,s_e_F<i,_ms;,,

A.s,_,_scusse_le_,_'lliier,,',_e_.p:eviience_iimp_pa_r,aC_:iien_o_ llal_-.sca_lle,spec:iimens:o_
c_me_.-s(_iid_i_ii_lwa_e, i_BBs,li'a_;shown,i_h,a_:,cu_iing(i_'iime:and!cu,_iinglcondHii_'iio.n_.
a_fi_ec_blies_a'b,ii];iitLy,,,o._1_he,wa_e: P,o_m_p,_i'Od_CrT_,.,llhece_o._'e,.,,i_he_cuciingl¢_nd(iil_:iiens,

pcaci_:i!ca_li,;d_p_!iica_e,_1_lle_¢emd_ii_:i(ons;eB._adinediw.._ilfli_f_mlIl}-.sca;]le,p_edbc_s....lllie_
qua:].liifi,lca_,iien_sBe_:.ii_n,_beml_eca_u_r,e_,;iimpa,_i1,iicu_lla_,,sli(_uillcl!_Up_lliica_t_:ei_he>wa_.s_e;

sca_Ite',wasF_efk_ l_o_,be_qua;]!iii_]ied_.N_.ema,]Jl)y,,_l_he;compt_es;s,iiv,e:s_Yreng_:b,a_.2.,8;,cl_y,s;
approaches: _;even_r-fiive,,p:e_,¢en_io.rme_e_06 lille_"'peaR,'wa_llue:,,Bu_ su_i_]i¢iien_,Lies_
spec:iimens:s_u_l!d!b_ pr...epc_edii_o_cl_e_m{iine_t_he¢:ompR_ss;iiv;e_s._encj_I_iinc_e_a_ew;i_t_h_
_i_m.p.,_e,ens_,_e__ha,l_.t_he,speciimens:ha,rea_i_i_a;iinecllsurF_i_iiciien_((ii..e,.,,,gY_e,a,i_e_t.ihan_
7'5%.o_ p:e,a'_::),,s_,eng_}i_p_iio;___o_subj;eci_iing!i_he,r,ema_iimiinglspec.iimen_,i_o,qua_lliiCiica,-
_i_on__es_:iing,.I!I__}s:n:eces:s:a,t_y/_o_d_._et_m_ine_l_l_a_,i_he_speciimen._,a,re_e,s;s'enil_iia,l!Ity,,
c_re_, be_ior.,esuBd:ect.iingii_heml_o_ q,u,a_lli_f,iicai_.iien_i_es:t1:iingiiinicJt_cl_rbe, a,ssu,r_e
"gr_o_o_y:p_i¢¢_men,_._eng_h, beh_wdio_;'"i_ha_iis;,.I1h,a,1__he,s_eng_h_ iincY_ea,sesw,ii1_ll,

S:_or,aqe.

Specimens, l_(},,be usedl f{or, l_lte Qua_l!iii_iica,i_:iion_l_es,i_iinglc}_ Sect_iien_I_I_o,_ A't)pendliix:
A s_ou_]!dibe, s_:ocL=,_ll_,n_se.a,]ied!conC_a_iiner,s.i_o_l!llow_inc]!l_hepea_Rhe.a,_.-o,/T-h_d_a_1_i_on_
peciiod!(}_¢_r_iingliin_e.cder,t_o,s_iimu_lia,t_et_heen,wiir,onmen_,i_lia_1_,weu_llc,1{be oB_a,iinecl(iin,
a_1_y,p,ii¢a,]iiTu_l!l;-scaCIIewa,s,t_e:._o,mm_lliineR.,S,i_or,age,iin_a,sea,.liecllcon,_aiiner,,w_ilIlia_l!s(_,
p_ev.e_{ l_ess e4_ wa_er i_lia,l_,m,_igh_i_a_fi:P.ec_l_he,per,i_o.r,mance o_ _he wa_s,i_e,13orm;
s_}ecimens,duriingls_bseQuen_,tes_.iin% S:_o_,ageo_IT"l_he speci}men,si_n_se,a,l)ecll
c{}n_a_iiner,s i;s,iin,ac_o_cllw.dilih_es_a_,lliishec{(p_ac_iice_ f,o_ _ies._speciimen_s:o_fi
s%_uctu_I:'concrete (Clt6,)).

S,T,'.A'T.'IIS_I;CALSAMPILI_NI_,A'NI!)_ANA_LLY,'S;IISI

_a_eriia,]Cs_v.,i3th,m_re ec lle:ss;homogene:eu,s:m_icY_os,i_t_uc_ur,es_((such_a,sme,_aCl!s,))
w_iiI:l!oTF,_en_sh(_}_,m_iimima_l;!va;riiab_iiliiil_yw,i_1_li_iin_a,speciiF,iic.ba_l_cli_o,i_'ma,t,eRiia_Iiancl_,i_he
pe_'_o_ance o_ _we,o_ t,b_eei_es,i_sma__Be,¢on,siicler,ed!suf,f,iiciien_i_t_o,o_a_,iin__e::liiiab,lJe_
iin#orma_ion_.Mowever,, ma_eriia_]i_;w_;_h_he_ecogeneeu_ s,i_r,uci_ur,es.,,sucfl_a_s.concr,_,_e
andlcemen_-base_llwa,s,t_i_o.rms,,,w_ilIllp_ovdid__d_._a_wli_iich_I_,a:ve.lless._epcodUcii_.,iillii_y',
_.h.iispc_b,liem.,c}_v_a,riiab>,i.lti,tiyiis,ce¢ogn_iiz_d!i_n_l_lie_concce_e iindu.s._yanclliis.,_r,e,a,_ed'_
iin,de_a;i._I{iin_sucti__ex._s:a;s_Nev._il(l(e(<lil!)iand!l_he_BU,_.au_o:,_Recliama,1]iion/_s_Conc_e_e
/_anua;li{7J);.1(I:t_o,i!llows;_ha,_an ad_clUa_i!e,d_scriip_iien,o,_ t_lle,pr,ope_i_iies,o_ _lles.e,
maiber..i;a_lis,can_(:nl',y,'be,ob_aiined!b,y,,pe_i_o_m_i_ng}mo_e t_h,an__wo,o_R't,h_ee,bes,_s,and!
e:s._a(3,11iish_iingla_r_e,a,s_nel_lie:s.t_a,l_iis,i]i_(:a_l!ba,se:.

Appencl_,iixA';dbes, no_t_p_ov_iicl_.,a_ t_h_iis:_liime,a,pr,eciis;i_n_c_ii_et_iion,_9"or,an_
ac.cep_baB_llev,a_miianceaBeuil]l_he,m_.an_becau,seiin,su#i_iiciien_td;a_i_aex:iisLon,c.emen_1_-
so_liiicl!iiliiiedl ELLW!t_o_penm_ii_ sucli_ a, _'o_mull}a,bi_on_. IV_. agr,ee, w,,i_tihlt_hii_,s,a,sses_sm_n_.
When_su_iiiiic..iien_ci_:l!a_h,a,v,e,Been_a,ssemB.;lledi,,l_hepY_eci_s:iien_c_'iitieriion_¢ou_l!d!p(.),ss,iiB,ILy,.'
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•tla_k,e_a__or,ma_.s,iim_iilla_'i_e:,lili_a,ll._ecommend_d!by/i_lle,AC:II.Comm_iili_ee_2'.I!41((I!7/))re':lia_lJ:iiv,e_
_o__anda,_,d_:,e,f,:¢on_r,(:,llen_¢:(_nc.Yre._e_.,I_'OB__'e,llev,a.n_11o,cemen(li-.se_lliidliif_iiedlIIILW!

wou,,lldlappe,a,_'ii(:,be,r,a_iing._;ba,sedl(_n_i_he_¢_,_e_:B_ii¢:iien_1.e__v;a,_iia_.iien_,,a_p;a_ame_er,_
whffich_nm'rma,:l!ii;_es_,i_iie_s_and:a_dicl_wdia_,iien_w._iitili_ne_):e¢i_,i_e,i_lle,me,an_¢_mp:_'e:ss:,iiv,e_

Itn_acco'_dlv_,ii_h_ANB;I!//ANS,-II6i...II,,A'p:pend_iix_AI recemmend_;i_h_a_i__ ilhe_¢on_'iid_nce,
r_ange_and,' co,r_ve,],ia_.ii(m,coe._/_:t_'.iien¢_:be_cepe_'i_edl w_iii_h__he, lleach_ i'ndex_.. S;iince.=no,
p_'ec:iis_i(:n_c_'iit_e_ii_n,lla_s;y,e_.be'en_es_.ab_liishedii_er,,l_he_A'NS;I*//ANSi_-II6i..].i lle:ach_lles_.,,
acce_p_ance,,c_ii1_:_'iia_f_Qr,.'bite:,con_iid_nce_r_ange_andlcQ_e,llad_:iien_coe_iiciienC_,w.,'iillllbe':
deem,_ed._pendliingithe ceiill'le¢_.ii_mand{ana;]ly,,s;iis:(}_:sud_IT_ic:iien_,d_:a,,1i(_es_a'b_lli)s:lIwsu_zli_

_A'S_ECHARAC_ER_I;-'7zA_I(._}N]

As..no_ed!iin,A'ppend_ix,:A_,.,a_.lli'lhougfl_s:eme__eacilo,_'_wa_s_e_s_,e,ams:a,_'e__'e_llallt'iiv,e_l)y/
we,l_,llc_a_a_z_e_iizL:,,_liand!_ee, e#{sec:and_a,_.v/ing_ediiien_s,,,seme_,,su_:h_a_s;iion,e,x,._h,ange_
_s,iims,.f_iill_er,s_11_dges;and,!_lle:e,_"d_miimlliiq,udids;,,ma_,,'c_n_adim(zhem_ima_]Is;tth,a,1_,can_
s,im]n,ii:_iican;b]iy>'re_a_dio_"ac_ze.;lle._'a_E'._i_he,}i_d,_a_13.iion_e_ cement,o;__e_he,_'w_ise_ad,V,e:_se,lly/
a_,_ecilcemm,.n_v,,a,s,i_ef_ pe_,IXe,_mance_.Iilie_pr_.ceed_iing,_;_ 11he_Cement._;r,R,:she.g_((3;))
dncumen_ suc_;: _in_ziid_n_s,.,Espec:i_a_lllly/ne_ewo_'i_h_V/iis. lille,e_e¢_= eff_"a_pa_mi1-s-p:eYr;-
,m,iJ}liii,_n_c_nc..:en_r,a_iion:.(_,f,"an,e._g,an_ii¢¢heCIIa_.iinglagen_ en_llhe,se,11_.iingl(_ ilhe_cement.-.
_a_;I!i:,.'1;i?_ied,_llz_zant_am,i_na_edlsuge._n,ad_an_iim t_he__ep:_ce.s_.s:iingiwa_s=_e_t_ani(.aw_,W,_.s,t1

"emenV_l!II.ey/..A,,I/s:o_no._we:_i_h,y,;a,_e_ilhe,sev,er,a,]ii_nciicl_n_s.:iin,v,_illvdin_ip:_'obCllems,w._ii131i_c ,ii
soQiidiiii'Tiica_iK}n_Jim,Itiiner,s c_}n_miindingiiienr.e,x.mh'anEle'.Res.:iimwa,s..i_e,ff_'om_pewerr--.p_llan_.
¢_o',l!iin_],;sy,.,s_em_de¢on,_am_in'a_t_iion_,;;t_hese_ l_._ob,ltems:wet,e, a(tLll_iibu_edl l_:e, waJ_'iiou,s;
reacf_ilons,iin_,o_livi:,ngip,iica:_l{iindi¢,a¢:iich,,an_o._niic clle,lla_e_d_con_am_iina_i_iien__e;ag,en_..

RadWa,s_e,sys,i_em_manager,s andlpre.ce:s;_o._'s:shouil]dlbe.cegndiz-an_itc}_%_Ile,l_y,pes;e,h"
cJlem.,,i;¢a_lis,_ha_tma_,'p,_}d_(ze_p_ob,llems:,_or,.._o,lliid!iif,_iica,l_iien_andls,i_a.b,iilliiz'a_i_.ii(_n_o_ LLILWI

sh_u,].l_1;be a_o_ded}(}_'spec.iiiTica,,llliy,,compen.sa_1_ecIE_'o_'Jimi111ecement,s:e_lliicl(iif,:iica_11:iien_

andi tYraBs,fere,f,lliqudicilwa,s_es,w,iibheu(_ad_q,ua__e,.-f{IIu_lldingie_ IIiines;sheu_IIcllbe,
av,o,i_c/edL_h_iis.seci_.iiomo#TAl)pendlilx:A_,p_,e_,,cles,a,l!iis_,e_ chemliica_IIs:wh_iich_ma_y:
adver.sei.,y/af:F.,ecti_lle,se_T1_iing!andls_abdilli/d,y;e,f,c.emen,1_...

RRLIEES5,C(]N_R(_IILPR(,}I_RAM;SRECIII_E.NIPR.EPA'RA_TI_C)N!ANB_EX,._EiNA_IJ_NI

Gene_'a_{!

As,,_ppend;_.}A.i_ndli;.ca.,1_es,,,the:pu_'pese,(_"i_he,_eciipe,p'or,i_iion_(_ t_h_o_'Qce_s._;
c_n,_'o,tl p_ogram_CPEP_'))i_s.1_a_p._e_,,iide_a_ssu,_'ance.1_h,a_il,b}ie:.i_O._'mu,lia,_iien_,t_.se,,,n__he,
qua,,liiiKi_(:a_i_on_11es,i_.iinglpr_g:_am_c{)r,.Y_espond{I/_o,the;se,ac.'bu'a_l{lly,,,usedl iin,i3he,ffiie:llc11.
Append;.i:,x..A' sge¢iif_iiest_ha_,i_he,_{_liliow._iing)pr,_}cess;v.a,r,iiab;IIes',whdi¢li_i_n_fflluence_1_he,
sQr,liild_if,iica_iic}n!a_ ELW'iin: ¢emen_t_be'iicl_n(t_iif_i_ed;andl¢_n_s,ilmadinec1!wdit_h_iin,accep_11ab,lie.
i>iim,.iills,:

a,._T.y,pe a_ wa:s_e,.Q'e,..g..,,b_ii¢ aciidl,,pewd_:_ecli_'es:i}n_,,Bead}'_,'es.iin;--iinc.:lluciiiing!by,pe
whm','eap.p,liiica6,]le,,e:.gi.,,m(_ix<ed!hedl,,ca,i_iien,s,i_'{,)ng)aciicit));

b,..O_her,was,_e,cha,_'ac_er,iis,ll.i_cs,iin#l!uenciinglllhe'h'i_n:a,liwa,s,1_ef_m;'m_(_e.g,.pbi,e,i_li
c{)n!tien_,,ciie,l)ai_iing}agents.,,wa_em:¢_n_en_ll)',;;







lw

s,i_abdilliiz'adl,ii(m_edTILILWJ,,dlii_.pe_atllaccep_apce_¢_','jil_e_"iimanclli_he,a,s:s(_c:iiad_ed(lle_;11iingl
, wHilllIh,.a;ve>_(__e.,_a,secll@ni llb(_!pJ_'ope._'il;iie:s.(_ 11he_.so_lliiclliifii¢adliien_mecliiiumi..ITo.xr

e_{<amg,lle_,,we_w_ullldle_{,pecil,ll.h,adl."_r _ '_ i__,s,iLiinglan(_l¢_+i(lJ*e.._'iia.tf_o',If'l_dillumen,a_s m IIJIWl
se>lliidH?ITiica,ltiien_medHium'_wdillllbe,dli',ITf_e._'_n_,fPeom_t_lle_e,ffe;_"cemen_ll.,,

F_EIT:ER,ENCES;
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_J.,5,..Kq_C'.Cha_ii_an_,,ILandi}_I_.,Z,.'_ch,,,J,W,'.,,,l_i_,v.,embe_"I(Qi,_I1987,'...

21.,W!..C_N_,,,Ik....5R851¢'I_,,R!...E_I_;,,ancllI_'.,II..lIElll!]'IE,."'Akllechndi¢a_llBa,s:iis_Ko.Yrl_ie(_,i_iinc]l
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United Stat_ Government or any, agency thereof.

13

................... lm,'............ II'" 'm.... IIF'..... ITIT............. '1Irl_,'f_' 'let iIf_' _'l IIRI'" 'ePIII ='II' _lIIIll!l_ r''e ,,fillI ....... ii,,



Ldib ' _ ++LI+I,,n, , , ..... ikilam- , i,J_..... ll_, , ,lJ ' ' ,L , Jli ,,, Jil ,, _h.... I,l,_, i I LI_j_'



i
.* ,r, _, , ,, ,,,.? ,pp .... i, ,r,r, lT all la ', "NII ii_ irlFp iNiIr 1,,, , III .... 1, IUP'PIII , , rl' - ,* . ,elr,i II ap I1


