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_,_____% UI_TEDSTATESENVIRONMENTALPROTECTIONAGr:NCY

@ RF._ONIX
May 8, 2BOO

Mr, ttichazdWcis_nbofr., Code 5090
Dep_-m_e_[_fm_ Navy
Southwest Division
1220 Packfc I-li_way
San Diego. CA 92132-5190

RE: Review of the Draf_ _t Ev_Qw,_ Subsurface _on DNA]PL
RemovalTreambiljc?fnudyResul_Reg_ at Site .%_ Point

Dear Mr. W¢_,_eabozm

Attached to _ lerte_ is F..PA'Scontractor, Te,ch_w l,uc, ev_uauon of the Dtafz Surfactam
Enhanced Subsurface l_ne, d_tian (._.SR) DNAPL Removal Treatabi_ty Stu¢lyResults Report
at SiR ._.Al_nPda Point, _, Califotl_, €_I_¢IFebruary 3, 2000 (the R_pon).

Th_Reportmakestheclaim_t th_SF-..qRv.dmolo_ach_vedovrsgT_ remov_lofDNAPL in
the Tre_ability Study Afe_ (tl_ Study Are_. T#is calculation was basedupon a comparison of
Pa.nioniag Inr_cw_l]Tr_,.e.fTe.szs(Prrrs) performed befor_ the SESR Tre_abiliry Stud}, (pre,-
PITT) and _w.r the SESR T/e.a_ab_ Sr_ly (pos_-Pl'I'_, _ w¢._as m e.stin_ of DNAPL
pre,sent ia the $_dy .area ba_d upon sonsamples coIlec_edbefore and after th_ FdSSR
Tre;tab_Iky Study. However, _ c,a_cula_io__'€,secacd in r.heReport show a wide range of
estimated DNAPL volume in the SvJdy Afe_ based upon the method of estimation, and show a
wide range in recovery percentage for the different trot.orsused m the pre- aridpost-PITrs.
Additionally, r.h_acuml changeinvolatile orzanic compound concentraaons measured in
&n-oundwaw.zsamples coIle.cw.dbefore and _ fl_e SESR Treamb_hryStudy (pre.sen_edin T_b]¢
4.6of_h_Report)aoao_suppoatl_as_en_ that9?% Wnv.en[ofr.heDNAPL w_ removed
from m= S[udy Ar_. Bf_ed upo_ r,he _,_ _t,c,,nv,_ in _3_Re,p0rt, _€ SES_ Tfe_t_Ity Study
should be tfeatad as aqu_i_ivestudy, r_ther than _ _ quant_uw study.

Inan&donm thecommentsprovidedontheDraftStudyresults,foryour_orfnation,Iam
R[t_]2JngI_PA'sco_umentsfromM_ch 25,1999,submittadafarourrev_woftheSURBEC
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workplan.The_:__ hi_l_z our_w,_,n_ ow.zz]_ _ of goodqu_nli_ive
cbar_:_riza{iondam_d _ pov.ozi__ _ la_ ofinforma_n c_uldhay=onz]zere_l_ of

s_udy.

Pleas_ c_d me at (41S) 744-23_'} zf¥ou _ve any que_ns concerning fl_ matte_.

S=_,ere.,ly,

_-M_ur'i_ Cook

cc: Michel McClenand,BF_CSWDiv
MichaelBloom,SWDiv
D_'ns Wong,EFA.We_t
MacyRoseC_,_,DTSC
Br_ Job,RWC_...B
Adam K1_n,Te,c_._w I_

MarySurm._,RABCo-CI_
TedSplzrm.,r,_ry ofhJaa_

.a,,ttac_en_s

OCT 3@ 2@@9 2@:19 415543548@ PR_E.13



GENERAL COM_M_.NTS

1. The data pre,seaw,d m th_DxaRSurfactam _ha_ced SubsurfaceRemediaxion (SESR)
DNAPL RemovalTrea_bRityStudyRt.sal_P,_po_atAtamedaPoint(Sit_5) (the
ReporOappeartosupM_ tl_Q_.SESRTmar_biii_ Study(theStudy)_ _torequa_arlvc
thanquan_tativeWlmn _.z¢_ an€,ffonm provid__morequamitauvem_'ysisof
data.U:_mass-ba2aac_c,agula_ don_t agreewiz.h_achor.tmr,_ reinforcingth_
perception thaxr_ SESR T_ Study(t/_ Study)resu_ _ mar= qualizaxiv_than
quand_v,iv¢._ foilowin__ _ of_h__ andtl_subacqtmut€_6_ms which
suggestthatth_Studyshouldbeviewed_ a qualitativestudy:

• Thecalculauonforr._sw=pzpo_ vohun_oftheStudytestcell(_neStudyArea)
was8,499gallonsfor_w pre-PaxtizioningLme.rwe_lTr_r Test(PIT3D,and8,677
gallonsforth_post-PITT.However,d_ St'udyAr_awas20ft.x20fl-x4 R.(13-
17 f_et b_low g_0u_ surfaf_). As.sml_g a so_lporosity of30% (anassumption
ma_ in Report), r_ total pore volume ofr2_ Study Areawould b_ approxima_by
3,600gallons,lessthanhalfof_ sweptpore volumecalcul_dRom th_P1TTs,

• Theto_lmassoftrai_.4"rex,ove,re,dduringthepr_-PITTrang_from113% to
_S?_ of _ _ mass_€¢zd,whi_tl_massof u-acesr_v_ed during
_I_#po_t-PITT_-an_r__om 59__og_,S_of_ calcul_mdmassi_cted.Tl_
poorag_'e._ntb_twee.nu_.rmassinjected_d rr_rmassr_overodduringd_
p_- andpost.PrrTsrai._ questionsregarding_ accuracyoftheDNAPL
pres_d m t_ Study.

• Th_calculationofDNAPLmasstvolun__om _e soilcor_inth_StudyAroa
indicamd_vob.tm_of34gallonsofDNAPL However,tl_softcoredata
indicatedfftatfiv_of th_six _ advanceawithintl_StudyAr_a,_d du'e,eof
th_fourmo_odng/rtnoveryw=lls(MRW.Itl_ou_h4)hada_tsaston_.soil
samplewi_ VOCconcentrationsinexcessof 100mg/kg,suggear_ngth_prescoc_
ofDNAPL acrosstheentireStudyA.,v.a.AssumingthatDNAPL ispre_ntin
onlyaonefootse,c_u at.rossd_ StudyArea,andasoilporosityof30%,th_tot_
volun_ofDNAPL _inla_dfi'omthesoilcoreswouldbeapproxirnau_ly900
g_Uons.Akbou_hDNAPL,typiCa_occursinl_n._srather than acrossanentire
zone,t_ c_l_ula_nofDNAI_ _.,overyfzomr2_Studywu bzs¢_uponV0C
conc_.nu'auo_,andn_ r,__;ru_lpre_.n_ofDNAPL,andthe,refoz=_ typ_of
calcuhti_nisconsismntwith_h_caleuladonperformedtoes't_m_DNAPL
recoveryduringd_ Study.

• On page4-7oftheReport,duringa discussionofr,_pre-PrYr,k iss_d that
"'Sincefl_m is alaigedi,screp_-yoftl_estimatedNAPL volun_,cv_ bc_w_
the(tr_'s)lr.xanol _udtheDMP, thes_re._tsshouldbeconsideredmore
qualitative _ quanti_auve."

Despiter_ appa_nt qu_mrivena;u_eof_ Study,theR_portmakes_ claimth_ttur
SESR technologyre..mov_dgreaterthan97%ofth_DNAPLpre_nt in the StudyArea.
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TI_ claim_sbasadem_mlyupona_n of_hepre-PITTrcsub.sandl]_pos_-PITI"
resul_,desire_ seamme_m the_par_ma__ pre,-PITTresulzs,shouldbecoask$e.fe_
fnorc q_Iix,_rvc. _, _J_ol_l_I_ k_w_ volume ofDNAPL m_ur_d by ;l_
pre-P1TTm fl_ Study Area was 100 gallo_s, r.bemass of DNAPL re_ovr.r_ duringr_
Study was om'yappro_ 65 gaI_ns, of DNA]_L Furore, _ claim is not
suppowAl by tl_ post-Study gro_dwaw.r samplingre.su]_ which are prcse.aw,d in Tablu
4.6 _ the Report The._ data indicate tha_ at mo_torial_w_ MRW-I tl_fou_h4-,
post-Study TCA conctma-_as wer_bezw¢,_ 24 and 120 _ andtl_ posI-SrudyTC_
conr.e_ra_ ,_.rebetween9.2 _1 86 _ €oncentrationsthat ar_u_cauve oftbe
pr_ of DNAPL. Givea lhe q1_w_Ak_e_emm_ of_ da_apresented m _ Report,
discrepancy _twe.e,a _ d_T_eat e,o'tim_sof DNAPL pre._.at in _ Study Ax_ and the
e_vam_ coacena'atioas ofVOCs r_ in rJ_€_roundwa_erafar tl_ €ompkuon of

s_uoy,_ _pl_rsun_r_ _ t_ SF.SR=m_lo_ r_move__reamr_ 9"_ of_e
DNAPL pre_/_ _u_St0_lyAr$_, P_ _v_€_ the R_port m r_move tho €l_im_
regarding removal _ of the SESR Technology, and _ludc add:mortaltext
regarding d_ qua_i_Uvenature of the Study. Alto-natively,pkas¢ provide addi_onal
justificationfor the removalcA_:kn_ claia_s,

2. A widevarifyofcaIcu_ionsarcno_prc_n_dint._l_porr.,suchasth_€_--ulationof
DNAPL volun'_fromthesoilcoresandthecalculationofsuffactantrecoveryfrom
Study.Maay ofthe_missingcakulario_sarec_d intheSpecificCommentsprovided
b_low.TheRepo_sho_Idbe¢evkw,d m _ appendices with all of these calculations.

3. TheR_pondo__t €onugn_t_led ]Rholog_ccross.s_ctionsofthuStudya_r.,a,rv_n
tho_gJai; _pp¢_sr,_ ,_:ie.n_ _o_i1_ _ werecol_tr,om €ommit su¢__ro_,
se,cuo_. The_ _yp¢_of=ros._ctio_ _r__z,s,€_ toeval_r_ _omeofd_chtimamade
fl_theR_po_,s_b asThee.x_,Qr.,eofp_fr,rrmti,_lflowpath_inr_beStudyate.a.Ple_m
r=viset_ Reporttoprovided_t_e_l_ir_o]ogiccro.s_-_ectio_.Theseczoss-St,€_n_
slaoul0i_lu0eboth_b_soilandgtou_lwam"vol_.i_orgaz_ €ompou_l(VOC)
am.Iytmaldatamatwas collect_laztl_ Studyarea,oralmmativoly,sepm'atecross-
sectionsshouldb_constructedforlkl_ologyandfor the amlytic_2data.

4. Thediscussionofthe.s_inves_,igazionactisa_s presentedinr.heR_ponisco_.
Severald_fe.rem_nves_gationphaseswereconductedaspartoftheStudy,andeach
pham is _se_ed i_ _ R_port_ a sepal'amse,a_. Pleaserevise this dm:u._on to
€ombineallofthediffer_ inve_gation phases _hase I,Phase II, PE_ Site
I.uvest_gation_etc...)inloom__iort, inordertomoreclearlypr_.se:ntthetotalnumber
ofsoilboringsandmonitoringwells_ta_d andthenumberofgroun_wamrandsoil
samplescoUe,cmd.

SPECIFICCOMMENTS

I. Section 1.:$,Page 1-4:Th_firstparagraphon thispagedi_ussessewerlinesinthe
vicimtyof the Studyarea. Pl=aseshowthesesewerlineson the Studyareamaps.

2. Section2.2,p_e 2.2;Tl_l_stparagraphofth_sectionindicaw.sthatapumpw.stwas

conductedatIRXi_e5.howeverthemdataarenotprovidedintheReport.
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3 Sretion 2.3.1.;1,Img¢Z,,3:Thisr._l_;m_ the soilboringand monitoringweal
_rn_t_a ¢oud_ _ par_of ttg _ S_ I_w_ig_tio_ bu__o_ _L 9r_semt
th_ _ 1Y_m_ i_v_g_a_ P_t_s revi_ t_s s_tlo_, tO _.,l_ thg w¢_I_..rr._t
Lncc.rva_for _-2_-._F.., and _ dopc_ of the _1 samp_:_-

4. Sect_o_ Z._%5,p_ge ?_-5:This _ sr.at_s_ fo_t" _.ddifio_w2g¢optob¢ bor_ were
advancedn¢_rl_catmn2A-G2to _1_ _:rcte groundwaterands_tl sa_p_s.
How_vrx,th_s_g¢oprob_boringsarcnotanyclosextolocation2A-G2thantheborings
drilledduringth_Phas_I g_oprobei_vesrigation.Pleaser_viseTheReport to clarifyth_
intendedpurpo_ of _ additi_na2geop_obefootings.

5. Section2.$,l_g¢2-8:TI_ .stationoftl_R=l_txd_scn3_sa st_p-drawdo_rnptul_p
concluc_,€lat wel_rw'.l. TI_ data coll_cte.,daspan oft._ pre_._zonMay24 ,_ould b¢
presentedin theI_port.

6. $_:fior__, page _: P_ provi_ r_ _ re,_t.nc¢fortheAquiferParan_w.rs
Estimator(APE)programci_d inr2_w,xt.

7. Secdo_2.6.1,page_-9:It isnot clearfromt_ d£wu_ionpr_emtdinth_ssectionho_
massofDNAPLin th_ re.stceilwasc_'u_:L andit appears_hatthemassof

DNAPL_ bce..n,sibilantly und_estm_d.Forexample, the datapresemedinthis
secuon indic_ _ I_a0S_of th_Imrillgs€ol_o]_t_din l]_ t_tce21h_veat]r.asto_ soil
samplet_tw_n the d_Fthsof 13 and 17feet belowthe groundsurface(bgs)withvolatile
organiccompound(VOC)conce,n_ra_ns that suggestthepresenceoIDNAPL. As
approximationoft_massofDNAPL W_, assumingthaton_footof_ testc_n
containsDNAPL acrosst/_ _ire rest _ _ a soilporosityof 3Opercent, the total
massofDNAPL _¢,se_lmtl_ le.4__ll _ _pro_imamly9008allo_, not_ 34gallon
estimate pf¢.sc_P..d_ I_ _;tcpO_,Provide t:h¢¢a]m,_l:_ and a C_ation of
methodologyused zoe,s_ tl_ massof DNAPLin the zestceil fromthesoilborings.

_. Sec0on2,6,Z,page_.II:Thes_ou_paragrapl_ontl_ pageindiczt_thatasummaryof
u_ surf_ctamandfr_watexinj_donramsi_pro-#id_din_ followingtab]_,l_owev_
the.reisnotabl_following_ paragraph_d it isnotclearwhattab]_is beingreferredto.

9. Section3.1,page31.1:Thisssctmnrc£crsto a groundwatermo0¢]usedtopre._t
equipmentre,quir_ for tl_ protzsssystem.Pleasepresent_ resultsofthe
groundwatermo_l _s,se.,d int._ section.

10. S_tton 3.1.1, page 3-2; Th_s¢c,ondpa:Ngmphon thispiig¢indicua:sd_t "_._
(micellar-enhanc._duluafilu:uJon).stpaza_lrJ_tf_u_ntsu'_amfrom_ MPP(macro
porous polym_) into_,.tn_t¢ and r¢_.n_a_. Thered,ate fromthe M£UFwas the
€onc_n_raw.._surfa_antstream."I_rcum_.,wwassentto Surfactan_Mj,xmgTanl:Ifor
re,injection." Tabk4.4, Contammam_ D_smbufion,mdicate_th_ tl_ retent_xe
containedl1.6kgofTCA andTC_. Plg,_t__vi_theReporttoclarifyiftl_11.6kg of
TCA an_ TC£mcasu_ in _ retmtamwasreinjec_ intotheStudyareswttl_
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IE[enta_.

11. Section 3.1.1, page 3-:2:Th_ last two _ on_ page rdef towells IW-1, IW-2.
.I'W-3aIxd13Iq-4.However,wej_IW-3audlW+4ar_notpres_rtte_onanyoftheReport
maps.PIe.a_revis¢r.he_mapstoprc.s_ thek_c=donsofthe.sotwowells.

12. Section 3.2.5, page 3-6: T_ firstparagraphm this section ind_ate_ _ bron_d_ was
u._edass traceri__ post.Prl'r,w_ _ _e.condparagraphindic.at__at bromidewas
not usedasa u'ac_"in r._ po_-PI'UF, Please rsv_ r2_R_pon toclarify_ discrepa_y.

t 3. S,_lon 3, Fignr_ 3.1; Tke=_s_km _e_,n_-d m _ f%m_r=_ a sc_a_.ic €_os,,-
se._ton. However, r_e are_ _ crosa-se.ctwnaprovided m _I__po_. Pk:a.se
revise the R_port to provid_a mor__ cross-se_tion of the test ce_ area.

14. Sectfon 4.1, page 4-2: The f=srp_agfaph on r2_ page indicamsthat MLS de.cignation
points B and C arc]oc.a_ kwzweenthe,scze.cme.dinrnrvalsof tl= io,_ "t_o_'_.c.ovezywells.
Iq.owever.M_ designa_npaintA h _ locatedbetweenthescse2.n_intervalsofthe

_:ti0u/recovv-xy w_. P_a._: r=vi_ tl_ l_por_ to i_diea_ tha_MJ,,Sde_g_t_n poh3x
A _ also located la t_ s_re.e_d _,_'v_ of tl_ tnff_on/r_overy we_i.

i5. Section4.1,page,_.2;T_ middkparagraphontlmpagestart-_sthat"'Mostofthe
solu_]U:,d contami_at ma_ was re,covered pri_r to d_y fly©of the surf_t_t iaje_tio_
indi_t.i_rJaatmostofthe_._ovm'y_ wu© ob.w.rvedin _ €,aflysttl_of
the flood." However, t re_,_w of Figurea4.1 and 4.2 mdicalethat a r_ifmant _ of
contaminantwas rex:orbedafterthispointinrdm_, Picas€revise r.heReport toremove
this statement. A!mmatively, please provide betterquannficafion of the.contaminant
mass removalprior to day five of tim sur_tant rejection.

16. Section 4.1, page 4.2: Th_last paragraphon r_ page dis_ss_s tl_ restively low
recoveryofcontaminantmassatsampl_pointML,S-IC,aadsugg_tsthatth_low
recovery_sduetopreffea_nmlflowwirJ_r_ formation.How_v=r,_ typ=of
evaluationre.quir_ssdetailedanalysisoftl_hydrogeologywithinthetest€,eILaudthis
analysts has not _ presea_d ia r_ Re-porLA_lditi_nally,_ ptra_r_phstates that the
resait_ oi thepre-PHT _wed Ula__ _u_w_ q_a_h'a_of the Sl_dy Area_ &II_
low=rDNAPL residualma_ than themutmsut quadr_t. Hot,ever,no_dOn i_
providedintheReportforflaissty,€turret.P_as¢revisetheReporttoprovideadetailed
a2_y_ offl_ hyd_geology ofth_last ceil mcludm_ a delailed cross-section
in_orporatm__ of_ li_logicdata fromboringswit.bintheStudyArea, Addt_aaIIy,
please provideju_t_icaucrafar the stammererre_trding tlmpre-PITT estimat_ of DNAPL
in the southwestquadrant of the StudyArea_

17. Section 4.1, page 4-3: T'_ first fullparagsapho_ this page s'tat_ thaxmos_of _
increased solubilizatkmwas _ci,tl_ w'_ the first thz_ pore volumes ofsm-fa_ant
m._ted throughtheformatmn {dayI - day 6). However. on page 4-2 tl isstared ti!!
mostofthecontaminantma._w_ recoveredpriortodayfiveofthesmrfa_tantrejection.
Please rev_ the Report to clat_ this apparentdiscrepancy.
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18. Section 4.1, 9a_ 4-3; TI_ ri_d full paragraphon fills psg_ states that "_ _y lay_ at
17.0to18.5fe_t ac_ asa _ mw, rticalflow", and_ stau_sd_a_tt_ incrca,_in
TCA and_ €onf,e,_trarmns(upma fa_mrof 5) observedwir_RnMI_.ID _ MI_2-D
(sczeened at a d_p_ of 21.75 to 22 re.€0duringtt_ s_t injec_n phase of the Study
wasprobablyaxtriburexltotl_inmea._ImmP_ inthetwosa,u_lers.Itisno_c_arwhat
is m_t by _ _ ptrmpi_gOf_ two sample,,rs.Tl_rc is vexy_ _ dsra
presen_dinr2_Repol_Iovr,rifyll_rhea'ISiSaclayIRyv.rpre,sen_atI? Io1_.5f_t in
r._se Ioc.a_ns, andtl_ if _is c_y _yer is pre_,m, it acts_ an_luimrd to both
surfactan_andC..O_rarnm-3:_r_.Pin_yoR _ MI ¢]e_Zhow th_TeA azldTC]_
€onc_ntraxJonsd_ _ the_&_n_g l_i_m couldincte..i._We _ if t,]_._
sampli_poinr.sareb_lowrl__pr.hwlu:r¢_ su_acr.antin._rionismobilizing
contaminants,andthe_samplingpoints _rebelowth_depthwheregroundwater
extractionisocx,urri_.

19. Section 4.2, page 44: T_ lastS¢_ on this page stat_sthat the P;v-Trva_abllRySracly
_-_mplc.s€olle_ted above 15 feet did_t indicsm_ presenceof den._, vol_ or_r._i.
However,thed_a prr,,senmdinTable4._indicalesthatTCA md T_ we.r_bo_ _le,cu_d
insoilsamplescolle,cteafromborings_ depmsabove15 _ with.m_ _st _IL

20. Section 4.2.2,page 4._:Thefirstfullparagraphonthispageprc,srnuadiscussionofthe
pog-st_yTCA €once_'a_ion_dc_e_u:dinthet_[ c.e_. Pk_a.s¢providea discussion of
u_humorofsampl_l_€_ti_m_d sollsa._ colle_ddun_ u_ pos-srudy
sampling.

2I. Section4.2,2, page 44:"l'b¢_ se.ote_em r.hissectionstatesr_ti_wascalculamdthat
wir._ r_ _ bo_ fl_e was an &D¢_de,crease m _ of the TCA _ a 56%
d_creas¢inmassoftl_TCE. Howeve,4",th_ methodofcalculahngtl_s¢massesandth_
actualcalculationsarenotpresentedin8m Repo_ Pleaserevisethel_pon r_l_ovide
bo_ thenm_odologyforthesecalculauonsandr.h¢actualcalculations.

22, Section4.2.3,page4-5:Thelaszpar-_rapbonthispagediscusse_tl_calculationof
swepzporevolume,however,tlssmemodologyforperforming_ese calculationsand the
calcttlationsr21gm,w,2v_arenotp_©_w_dintl_Report.Addi_'o_y,giv_th_$iz_of

inr_trdzon_(20fzx20ftx4ft)andtheesuma_:4porosityof30_,itspprar_tl_az
theconv_calculationwouldbe3,600g_Ivns,insteadofr._5.500g_om _imdintt_
_:_ Gi_e__ _ sw_p_p_¢ volame¢._u_ _omthepre-PlTTw_ 8,499ga_ons,
owr two R_._sIAe0_ pO_ Vol_, R_pe_ t_tthedata pfovid_m _h_R_rt
should be evaluatedasqu_lita_e damtul_ thanquamka_e dam.Pleaserevise the
Reporttoprovi_a de_ri_don ofr2__non n_thodand _ actualcalculations.
Additionally,pleaseadda_ totltissectionregardingthequalita_venan_r_ofr2_e
d_ta.

23. ,S€€I_oa4.2.5,page44:Thelagparag_ onr2_pag=dr_cussesthecalcular.mnof
re€overedDNAPL,I_wcvexthtsecalcul_nsm'enotpre.sem_dintl_R_port.Please
revisethe Reportm providethe _ons forremovalofDNAPL during_heStudy.
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t_ _S an_ 17 f00_ im_'_ Ix0mPWI-1 w¢l_ n0_ _pled _o_t._ady). Provide
exp_doa for why _ _ _,_te _t samploa.

25. Section 4, Table 4.6: TZbl_4-6 presems tl_ groundwater samta_ collccted from MR.W-
2 and3,andMLS-2C asshadedvaIue_No explanationisgivenforwhatthe,shaded
valuesmean.Tab_ 4,-5statesthat shaded_as indicatesamplescollectedfrom l.b¢clay
aquir,afd beneathtI_ a_-_. Thisdoesnot seemto be a_ _'planat_ foxthe shaded
valuesinTable4.6.sinr.€r.be.s_axefixed_foandwat_monitoringwclb,whichdidnot
chang_ bctw_,enthe pr¢- andpo:it-study sampling. Plea._ clarify wlu_tis inaica_dby r_
,5_ded values in Tab_€4.6,
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