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~~ ~;'~i \>1"\' '·~;~·,:·.~r'i·~~~fj'\i~~~!' . ,; ,Ij': '. ~ ,~'I)'i ,! 

,;.;:';. ·::Ji';k·:,':,:· ,'{ 
:i~H':"l .. :tf·l,~~\'J.~l"'_:·:,"r!)!,'1 "i~': ", I ,'~ '1' ;";'.:,;!' 
.. l',t~ '(.,., ,:".1' t';, ll!!f"1' . . ,I! :T ,,' \: f· 

·\.I::I!ij;~~i{:~'I~tf:ljlh;J:; t:>: ,·'1.;:)11;:'1 .. ·., ··t:: d " ;i·(!(, ,:: 
Ii. 

1.0 IN1::·~~:~'~1;t:~,";'i ,;,' '" ; ," ," 
This repoq this. bt,~p !prepared pursuant to License Conditill!1 33 of Ullited Nuclear 

Corporation's Lic~I'1~ejNo. SUA-147). The purpose of this re,;ort i~' to provid~ the data 
" , ,"" I , . " " 

for verification that t .. he byproduct materials from the tailings sa6ds backfill are,lsl and 

associated mine \vater ponds at United Nuclear's Northeast qlUrcl). Rock (NECR) mint! 

site have been remo~~d. :-

", \ 

On January 29,.197;9, the State of New,Mt!xico Environmental Improvement Division 

authorized ,l;J~i~~S( ~l;~)ea~ tp ~Ise cq~f..~~,.t~~ilJ.n~~!,;~ardspiq,9l!.S~R;.f~pm the milling 
process fOr'hnc'khifi'i;'g ·:e~~tr~a'M;d/rrii'h~".i~tdpf~(:t~~ih~~'Nffith'~~·~t;:.G~\[irch Roc k mine. 

These sands came from the tailings .disposal area after they had been separated from 

the slimes. 

I': 

Sandfill areas I, ~,a,nd 3 shown on Figure 1 'Yere established at the mine site to 

store the tailingssiinds prior to u'se. Runoff fnlm these a'reas was routed to mine 
. :. ',' "'. ':', ",' :,"'!j .. , to, I' .' ':.:;:: ' : 

dcwatering ponds I, 2, 3 an.9" 3~ (sec figure I). ',~ater from the punds was treated 111 

the NECR Ion Exchange Plant ~eforc being discharged in accordanct! with an NPDES 
permit. The ponds ~~'ere' p'~ri~)4ically dredge'd t()~~'move sedil1l~n's. These sediments 

. '; ',Ii ·~'l L'l'. ." ~ r .1 pI • 

were stored at the mine site p~6.d, muck pad (seeJigure 1). From then.:, the pond 
. ; ',. :', !:: ' . ~ .:: "/" I 1! I • 

m lick was, transporte,lj to }1~~.~,i,1.l ,for, Prof~ss!ng.·.'/Jhe following art!as req 1I i re c lea 11 up 
:,' F. "',',1,1.' ·~'~~<l· .. !,,,,.'I!~llit.IJi~\!. !""i' !1.ij l' , ':.~.!:~,. n,\I',1 ,'.Hll;'ll'i' ,'.; jl '.' 

of tailings sands byproduqrc~i~~HlI as ,a result of q1t!se activities. 
. '.: J I'j ::.fi.·.~ " , ':' . 

Sandfii( Area;#2 : 
Sa~dfill:Area;;#3.' .: 
P()nd·~h 
". ;1,' 

• t !.·:/t~··l·" i;~f:."i;~~!,~·(;'f!;l!r;: 
2.0 CLEANUP PROCEDURES 

t 
" 

Por.O #2 

Pond#3 

Pond #3A 

Pond Muck Pad 

,""" 

" .,: 

, j 

As the ini.tiaJ stqi':~()r cl~anUI)'in I<JR() United Nuclear transported tilt.: rCI11;lining 
, '\1' ,',' .... 1,.11,' ;.. ", ' 

stored tailings <ll)d.s;.frm'n the NECR mine and deposited them hack in the t;lilings 
':'.,\ . ,!. ;,;.:~ .,.h';:' " ,.':'1,' .;;! ' , . 

disposal are<i. (It q):(,!j,Jf,~CC1tion shown or Figure 1. A total of n,S!J3 tons of tailings sands 
, ',. ; : \ ';J'! I '~"";: : .. : " ': ' r ' 

were moved from the mine. 

.. :. 1;,,:·~~-{: 

" ,." ' 
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, ., - ~,~ \, .. ~ .~ 
'\ I 
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,: • I. 

I ,:;~" /'" .iI, ),:i. i',.'; ,'I 
.' .. . , I' If i. ~, ,1'1 .... ~ ;"~l:,' j 1 ::: ::, ... :' r. ; 1 

,!:/";;f'~!,;:~il::,:t:!~if;}:;,, r;,i', ,',' ',' , ,', ,:"11:(; 
In 198~,!th~~,i~ITq~;i~e,q~,ifie,d :(~bov~ :wer.~ ':~xcav:ate~ ~oi t.fen~o~e hypr:od lIct residu,d. 

Figure 1 identifies th~)niti~l qepth tv.which (ea~~ af(~(l' ~,!se~ca~ated. Soils sampling 

was then ccmtlu,ct,ed ((),41~t~n:nifJl,~ w.hich"arc::as should. be .InQre"s¢lectively exclivatt:e.J. ..... '. .;" . "' .. 

The depth to: which final selective excavation actually took place was deterl1lin~d using 

the results oC,Hle" ~flils ,sampling as descrihel~ later herein. ,A total of 5~,2[-;4 dry tuns ()j 

soil mCl te riid 1~~a~r:~I~'\()Ve'l! ;;from the N ECR mi ne site. 
( ", 

2.1 Cle(\l~'(;p'}2~~':iteria' 
'.I' 

';' ; , 

<~ ,: 

" ., !, . ;, ',,' I ~: I.' I I ' ; 

Preliminary surface gamma surveys were conducted in an attempt to determine the 
'.- « " " ~{; ",.;.' I ,i ,. ,I .- ',:.' t.- ' .~ , , ,,,,' ': ~'II "I, , ' 

magnitude of cleanup required at the backfill sand ,areas. Attempts made to evalllClte 

Backfill Ar~a No. 1 u~ing gammq su~.eys ~ereu~s·~ccessful because the berms of low 
grade ore placed alo,ng: the.

I
'e'dg6f' of the ar~i affect~d the, ;galJ~ma measurements to the 

/ ,,', "~" I , ~ \ .. '., I L ",':: ~: I.,~" • 

extent that any gainmameasur~nlen:t~ from tailings .ri)ateri~.ls were overshadowed. 
! 'I C' :" _;. "; t' ,I! , \ ,:: " Ii fl! t· ", ~ ~: • ~, ' "I . \' " ',! 

Gamma ray slIrveysatterilpted in the vicinity of Backfill Areas No .. 2 and No.3 were 

similarly unsl'lcc~s'sful ;a~ the'~~rf~c'~' gamma ray reading~ fro~l stored mine water 

treatment p'ond sedime'nt oversha,dowed readi~gs (rom backfill sands. It became clear 

that gamma surveys \vOldd he lIs'eless in deterrnining hyproduct contamination hecause 

mine relatet\soyrces" (i.e., non-byproduct sources) of gamma radiation could not he 
, ',~' ',"'. : "~,,, !, , .. 1 • " • , I ~. ' '.' \ 

distinguished, from byproduct related sources. ': Mi~e waste and low grade ore has been 
~J~ , _' , I 'I;', ,.',. ( !. ," . . 

distributed in v(\rilJli,s:,;jireas()ftQe ,I1,1ine site ,(~~. a~~,~ult of development (lnl! operatiun 
, .' ",," ,:to,' I ,.~ '" , "l ',,' ,', "j ".1 " • t.', , '; 

of th~ mine. G~II~nm~l.rad!iWt?n#~!~I,ill n()thpr:lfse,d,/~s a' control fl,lr determining t(lilings 
contaminated areas becausep~ Hw contrihlq~on to gamma readings from the low gnlde 

ore. , "." '('),ii[I:~L:;."." ;':)i;;;~ij'~:: ' . ,,' ' " 
In order, to determine the der)th ,to whiche,ich~!lrea would he initially excilvClted, 

~ • 'I' • ". ..!; . ,'_ I " " .\ r " 

boreholes wcre drilled in the t;~\!ings backfill saild~:'storage areas, using a truck-m()unted 
.. ".0" .. , .:' I, '.' ,I·!. . , 

and hand-held augers toa,d~pth of ilpproximatelyJhree meters (10 ft) in Ibckfill Are:ls 
, .. . ,.,.1' ~ '. ", .' . \ .. , , l' !JIll ~ . . ' 

Nos. 1 and 2 and ()n'~ mete';: (3.3 ft) in Backfill Area 'No.3. A borehole gill11ll1il p)'()he 
" ", ,:1"', :~l:'\;;)' !'. »~i!';lr),,: .:: :;':" ' <.:It! :. ,'. ,i ': \ 

was lowered into each hole,iio deterrniric the Ra~226 concentration below the sllrf:lce. . . . . ~ ': , :, .. ,. '~~,r<' "', ,'! ·Il.' : , ' 

Borehole loggilig rt:a'dings of ) 2.X life approximately eqllivalent to Ra-22(1 
concentratiolls of 1(1' pCi/g. Area I showed high readings to il depth of :;() centil11eters 

f " ' 

1.0 ft). L()ggingin Area 2 indicated elevated rea~,ings to appf()~imately l5() centimeters 
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'.;~·I~ . i)t'. ' , ~,1" I, ~,y, ";, 

,:;,;;,~~ :\;,"ilt;~l;i:;. 'l: ,'.I"'" " n, ,:! """ , "',,> ',' "" .. , 'f';.'!'"!].:'::':':;]':;''''' ,(' 
(5.0 ft),,' Pf)\~tw,I~I'I~~gg,e:~!r~eR~ln~~ ini\~(1f~tW,i~W~~g"~ :,~r~;f~,)!Jdi~~\!fdel,~:(lted 
readings., tc),':(~~,fW?~iry1CltF:\Y:)?: .cery~iJl1,e~eq, I~()) ;.t;n d~~Uh!:W.ll}1t;. t,~,is, hl~tI1o,d could not 

disting~jsh:,p'I~r~~~~r, ~)Y,P~()~NH}ln?,) npn~~yt?rqsI,l!C~.,r~!fJ,ted; ra~iqrn" m~, ~lex~qed levels 
were assumed to:be;dlle to 'piles, of.,backfill sands 'and/or affected soil ren1<iininl! at the 

.,;,. \'t~.!!~.>. l'I;'l~i'J'111'Jf:j(1 tt'l,tH:);1:'::~ J"H.~1!:~i.l/1;,·{·~.:r:\!.;l'it' ,i,> ";: .. " 1. " .,',~!. '.. . . '-

perimeter; of the tareas for, theinitiaJ pllr.Q.ose,oJ" ex¢ava~i~n;ie\~CnltQough the highest 
":.,.1" .~rl~,;_f:.l,!.·. 'I: '~ ... ,,, .. !~!.' \,: 'if,~~j ·.~·"F,:.: ';"}~'i ~;,.:.i;"·I)~'; ," .. ~ ... te.::, .. : 

percen t~geo;f,:tr¢i s()h,tri.ql~'ti(1n, tO~Jh~j~?,::,t~,a~tinR.~';'fa~', ~?st !like ly'tb,r,9:~,;n~on'-byprod lIct 
related. . ,;,{, ',' ':,' , 

,. , j:' , .1' 
Auger holes were a}so' drilled and probed in the Ponds; Sa,mples ofpODd sediment 

from all·four pm1(ls. were aJ~oohtained ~singpipes 'force,d into the s~di;'l1c'nt. A pipe 
. , .. ~ " . . - , 

was hammered to the greatest depth possib.\e thenr~moved carefl1lly~o'rctail1 the scil 
> - .1:; :.:. \. 'j •• .: • ;. ' • :. •• l :'ij:1 • { ,.'. ",';. ':. ,.~ ~ ~ . 

sample in tl}e :pipe. T:!}c,<depth:,t9,)vhicll: ~h~ pipey.r~l,s s\.lbmerged'i;~.,,~ediI11el1t was 
,;/ .':,' "~~~r,J::·'.~f"."";'~"III~'~'I.;!t~l·h~:~·. ·· .. I,.'.,(::.:TI·~l .. 1~l\.~·/H"}j·:t '. :. ',> ". • 

noted. T~eplpes \yere 'frazer) overmght, and later ,sawed mto sectlo~s. The sectlons 
··,.,j';'i·.'::~· .. I.~ .f:;- <:,' ''1,,'';1' 11\\.i~!~tl·~' _!', ,'" !,' , •.• !~), '. 1:,'1, '-.' ~;'! ... 

were co'unted lising a portable gamma spectroscopy' unit.', The estjmated depth of 
; • • ~ / .1 • .,> '. ,. . . ;, \ ' • .", " '!.I ! .. , ", :' . .- . 

elevated Ra-226 activity levels in each of the ponds is reflected in the amounts 
~. : ' " i t..!" ' j ! " 

excavated (shown on Figllr.e 1). Again the elevated readings were assumed to be 

byproduct related,for the purp6ses of initial exc~vation. 
, .' -t" . . y , i '.' ,~, . ."). 'it 

, " 
I \ r 

2.2 
\".". ,;,," 

Excavatio'n 

,', i, ' . ~ .' 'J 
, , ~ .:1 ~. • ,'j " ~ . , ' , . 'i' '. "'. j 

Sandfill Areas 1, 2 and 3, and Pond ,3A and the Pond Muck Pad area were 
excavat~d;by ripping~h'tsoils with 'a do~er, then wi~drowing the soil~with a grader. If 

the soils were' soft,' on'ly the gradeiwas used. A fr~ht-~nd loade~~;;s used to stockpile 
:, : t • I," ! i' , ' • ~ • 

the windrQwedsoils and load the haul trucks. Ponds 1, 2 and 3 were wet, requiring 
, . , ' , 'j • ' . 1 : I ,'.. ,~ ! i .' '...... ': . ,. . . .' 

that a tra,ck9ackho(! ',9~ use,~. The pac~.ho~ .. ,t:xcf;l\,a~ed and. stockpi~ed the \vet soils. A 
• '. ' •. :";', ,., "i ••. ,\!!~, t :-;:" "~"~I' • {.I to '\~I '1,~ ",. \ • 't~ ., •• ,'!t1,· :, . .' " ;:" . 

front-epd, lo,~d,~r was u,~ed ,to load .the'~Jf,uU~¥~kS:'i:{~~1" ",:: ,"!... 
", :;: ~,; ':: : . 'I;~:/ ,': ::::;?Li I ~:i1Ii;:;; r'~:;!:,l.:(; '!.~~if . ' "h 

2.3;\;:~rx~~vati9n/f,~1~~OIS~ :an~ ¥erific~tio~ c:~!t"e~i~2: ':" 1' • 

.. .. . , .... :. . ~ ... ·1·::t~·, . . ,:.;.: ';/:.1\.': . ". ",.:. i !;~;?~;t: ,.~~ .. 
ItbecClm~,r.ecessary :~O est,ablish a pr~cedure byw.hichtd det~rmine if the areas 

i" ':'1'" j • .;':l 1:' . .' :~' I ; .• ;' ",' __ . J •• \"; q~ ',' 

excavated ,cq/ltained byproduct material, or if soils ,surveys ,results were indicative of non-
': .'. "" .~ .,' • .., : ' " '.:.J ~ '. . . " ; ~ . . 

byproduct sources, particlll~lrly for area~ wher¢ mine waste or natural r<J..:k outcrops 

masked bypr6dllct contamination: As indicat~:d before, surface gamma surveys were of 

no use becau~~ ofther~ inabi!ity to differentiate hetwe~n byproduct an.:!' non-byproduct 

. ~. 

i • 
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be tht' 
"', 

best indicator of the source. Uranium would be expected to he essentially ahsent in the 
. , . ~ I ' " 

tailings sands becaus,e it ,\vould have been extracted by 'th~ rililling process. The milling 

process used':bY,l)nited Nuclear \V~\s over 90% efficient. The ,uranium to radium ratios 
~ • • , • c • 

in tailings sl:oy)d i; ,the~efor~, sho..y a significant bias toward radium if the ~tJ:! "ample 

was tailings i cont,{minated. The uranium/radium ratio in ore from the mine or other 
, " " . , 

non-byproduct related soils wculd be expected to be much closer tn equilibrium. 

Determination of:th'e uranium/radium ratio is discussed in Section 3.1. 
" 

,. ,", :.;)l:'t;"j' ,":,." :I.,·.~.-,·, "'.:~-.,, .~:;;.~~" ,.': 

After the"'lj'~;iilhn~\i~~'diJlli'!);\iti~);rh'~;c~;t!i'S{:8r'~~~imd~~t~~'r~q~:~ri'o';17~:bYrfl)(lllct matcrial 

was established,' a.n .e~cayation control wa~ set by averaging the byprodll~t and 11011-
• ,!.!;' ,~ •• (. , }l~ .,:": , :.; f r!' ,I ' • '. • 

byproduct urallilll11,;fCltio. The resulting excavation control was used to identify areas of 
" ' 

additional selective excavation. 
• .' ~ J' ,...... • ,,' 

I' T;,' '~ir : ;.~ :"~:::" 
,.; 

f:' ,:1 !!.! ' , 

Sampling was conc;lucted after the initial excavation generally on a 50 to 100 foot grid 

spacing. T:-yo types" ~f soilssa~pJes ~e;e tak~n;s~rface and co[(=s~mples. The surface 
, ' " " .. ,r: .' ' ~ '1'. J ," "~",;'! Irl,\ ,;' " . ',' , , , ' 

samples were, taken ~~ the first ~5 centimeters (em). The c()re samples were taken at 
.' ,~: .' \ " .", t • ,1, ! .... :.', '. 'l<id;j' : ',", I • ;P . .. . . 

each 15 cm ,dqwn to 60 cm or eyeryO.~ feet down to 2 feet. Section 3.0 of the report 
(";:-"i"- . ., .. J! "'1,1 \' ';- "! " I:; ','. • , ,t, .. : ":'1 J .' ';: ' 

contains maps of each;;axea cleane,d with each sal)1pling location plotted. The maps 
" ' t, ' ,I ' ,,"", ",'\:'" ' , 

also contain the analytical results. Areas that did not mc:d the excavation control 
., ' '" , , . j .' . ' .' "~, ' • 

criteria aft~r initial excavation w~te~electivel~ exc~v~ted :mtil analytical results \vere 

acceptable. Selective ~xcavation ~~ok place in all directions from the location of the 

sampling points. not meeting, the excavation c6n~rol ~riteria' to the 10catiOIl of sampling 

points that did me'et tI1ecri~eii(l~" jSelectiv~ ex<;a~ati~m depth ~vas g~nerally from one to 

three feet. In a fe~~ 'J';lses th~' ~xl~vali~;~ ~~\1'rrol 'triteria could not be achicvcd cvC'n 
'''' .. ' ~'·~IF'··"l"':"··"'I:'.~'~·L;\'·~< .. ~j;.;:: :',' 'r' ':. , 

after several episod~s :9( selective excavation. ,However, as explained below. the 
:: I:' ... ; "': • ' , .~ ;'Jb l{(, If '", i' 1!d.' j .l'''·~, "; , . 

excavation control is criteria is conservative n;lative, to the verification criteria (i.e .. thl: 
~; , i" : • '.,,;:. ' : \; .j' ::,~ :1 , .!,,':' ~ . '. 

tailings uranium/radium ratio).' The excavation ,control criteria was used in conjunction 
. : ; , ' . ~;. ' .. ' , , I '. 'f', :'. ( 

with the remediation criteria in 10 CFR 40, Appen?ix A of 5 pei Radium-226 above 

background, where possible. However, the 5 pCiIl above backt:round critl:ria could not 
. , . I J • 

be used as the only guide because it is not possible ,to discriminate bdween radium 

contribution by mine'~vaste,other natural sources, ·6~ byproduc~ materi;lI . 

.... , 
, i 

,J' " 
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I. 
I 
I 

.... 

,',ft· ~'~:~'F :/ (H) ~ ',". I 

3.0 RESuLts· \ . . ;. 
I .I' . 

";!~l,:i'1(h;:it\!,)';;(':!l" , i:;t;i:l,;'\t'!i'" '~:; ',f )\i;%;;.';L:"'~",:: 
This secti(~.n,'pr~s~rt,~J ~~;<:~f~su,lV' 9.C,tq;~: ~nm,li!1~'f.9ndu~,~cd~'l<? \~\tfy ,th'lt 

has been removed froill, t~e sand hackfill a:rcas and the: p<m<.h.· .. 

! ~ 
~ •• ,.1

1
' I' 

, ". . 
~,I •• 

hyprodlKI 

3.1 Umnium/radium Ratio Determination 

In determining the urani,um/radium ratio of tai1in~ versus 10\\: ~radc ore ,lOd othc-r 

non-byprod tlct III a teria Is 'various types 6f,~~mple:s' :re:pres,enti'ng thcse~ sourcc~ w. 'rl~ 
. . '. -, .. I 

obtained. They included samples from repr.~sc:ntative areas li~e thc\ Mine: parkint! klt 
, \' .. .' ," " " " . ,.I j t =~\,.' '_ ill .1" I ' ·1 , f.- ,. . '. 

(made up of mineralized ore~tnd w,ist~ r()Ck)~ varioUS loW 9rt gr.uJc stock pi\C:!... itn,' 
i ~ . . ., ' 

tailings. T~c results ',c1«7:,rly indic'ate' a 'significa~t difference in the uraniumJmdium nlt", 
• • • t ,,', .. :'1" . ··t' '1··'::\"i~~!-····.'I_';1 ' !" H ',.\ .;.;: •.. ~'- ,. 

In tallmgs versus non-byproduct source:s., Representative ore, other non-t"itinb~. and 
!. , :. " . ;, l ,." ~!!. III' I. . <'Ii' "Ill . 

tailings samples 'sere: analyz'ed for radium-:'2.u and riatur;,l uranium to est<lhli~h uranium 

to radium ~ati()~, in J1('m-byp:fodu~i versus byproduct'~ources. The dat.l is prescntc,,1 in 

Table 1. Th~ ,a\le~age; r;,tios 'of ~iani~m to mdi~m-226 in the low grade ore s<lmplcs L' 

1.44. In tailing~'~amples th,~~l'i~'rage ratio i~' O.q35.'<~Thercforc.' unmium/radium rilliu~ 
, • " I. :1,-, f • (, ',;,' • .' :,' 

of 0.035 or less identified in 'soils sampled w()uld iildicate byprl:ldu'ct contaminatiml. A, 

an additional c()nsep,'a't'ive n1eaSUr~ for lexca\'ati~n control. Unitcd Nuclear .m:ra!)cJ the 

ore and tailing~ "uraniU!~/radiu!11 'iatios(i~e .• O~035 a,nd 1.44) ~l .. ing the: rcsult (i.e .. 0.75) 

as the excavation controi criteria~ . Any ratios ~lowiO.75 identified during ~oib ~lmpling 
was used to idcntit';:a~~~~io(addiiional 'selecti~c, exbiYdtion .. ", , 

3.2 Sandfill Area ,No.1 I"" i' 

Sandfili:~rea N{)~ 1 'i~' loca~ed on top of a mesa sOuthC'lst of th~ Northcil!!>t Church 

Rock min~"shaft No .. '} (see:;fig~re I) ,Figur,e 2 co.ntains:ph<?tographs l,')f the: men 
, , ' ~, ": '; ~ r.! L • " • ; 'I .; '."! " " , 

before and after dea~up. A,4 ft: to ,6 ft. be~ made of mine wuste was pl.,ccd on 

three sides to dir~ct runoff t(),;8 collection' pipe whi~h diverted c~ne<1ed runoff to the 
,1": " 1- '~.!' :' /" ,·'i!.I',", .. , 1, ··', •. ,,,.,·,,-~~;·,~,·:.~;jrl.t··, l"i... . . 

mine water·poI,lds.J)e berm an~ collection pipe ~n be seen;n the photogmphs- The 
. " :" 1: I't·~,j;' ;, .. ; .. ~~;.,;(() l- ". 't: ',- i;;t~·· ·~jfl'.~. ;,' .,:" '" 

piles in th,e pr~-sle~,nup photo.graph~ are t.ai1inss",sa~ds which were rCI1lO\~d to the 
',;:, ',", 'i ~~';'.;'" :1",,·i~\\·";.'~l.ir:."'1." .>. ,'," ·:)t~I·Y" . , ! 

tailings impcundmcnt_;' ,,;':.,,:;:"!";;, ""', ',' ;,','~:i\'< ' 

,; ",: ~,i. ,1;':::;,';"J(l" ';', " , : ';:;'f'+~if .; ': 
As indicated on Figure 1, ~Ipr'foximatdy 15ft. of mah:ritll \\,;,scxc.w.,tc,1 initiaU~' 

from this area. The: arc,a sits ·o~" .sandstone ~)utcr<;~: The tnt"l arc .. ck"n('\1 at thi., 
.'; ',' . '" 

~ , , :", 

. ::1 . ~ 

':":~'~ 
'~.~i~ 
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;;": ;:n~;::ii)P('t;1i~1f:!';t"1 ,r,: {;'lni':;" F 
), :.. 1 • J : .. ~ . J ',' .\ ,";~ «' ;: "'I': I' \i. t 'U: ~ '. 

"':I~"':':",'.'. ";_:,;~,i',:,'.I:"\';i;~·~,~·":·!",',~'::",,,,,I:;',',:"";:",:,',I,'r',I':'·':~i;:t';!:!",,l"'i"?:; ~.'~,i, .' I; • )j', :ji;;J:r ",;J :\, I ): :;1 t-. 1'::1,': J ':~j: r'r:/ ::; .,; I ";;,.:'~ i,.' I , 

." ,'" ";'.~ I. \~: i:: ;':i f j I·I.:;:~ :::::h. '~'.; ;~'~I:,\::(J;i};;:;'::i:i::i\/;k::;\ ',Ii l,;i, ,!, !:::!! :)1 ::~ iV 

location is a r?pr.qxil1,\()~,,~I~,:~n:090;s'filua~~Jei9,t; 1,~i~l!Sr,~'~4,W}~, ~ :ar~ j~~Bographic 1llC\ ps 

\vhich depicF,~~~rdWI\:~lr.e~lN~):.'}:, }~he: sa.9~ is~~r~1ge!; p}l~, occ;~piec, i~~~ iarea shown on the 

map by brok~\~,:\iry~~ti::l' ~i$~li~~121\?!~9qn~h~~~)ps~ti9r~,a~:dJe:~~i'ts '~)fiiSRils samples taken 
after the are,i was initiallv,.excava'ted. 'Additional selective excavation \vas conducted ::.:1. ·P ... l! q.",~l~'''~; :\"u 1!:\\tl:~','!::;~'1::"",: 'J: f",~i :'ti,' ~" ;,i"::- ,.l,~'r;.'r p!":':'(',~:~., t.: 'It~ ..... 

over the maj(YMY:(,~(r~~fe., ~\tS~,s!b,~\s.~d, ;~),~,;Vl~~,e'"r~~M!~:s; ~,~,~i$fu~~ed, 9ef()rc, as 'an 
conservative, mellslire, United Nuclear used ,an excavation ,c,OIltrol'c,riteria of 0:75 to 

determine whe~e; to condu9tad,ditiona:I,~~iective. excavation~;: ',:,~igur~ 4 provides the 
, '" ii, ':: 1'1' ,\,.:" '7';: , ,', ,',' • 'In', . ,. t· 

uranium/radi,u,m', ~atios. obtained soils sampling' after sele,ctiveeX~avation, 
" ",~:.,J ... ~,'.; .' ",.~ .~\~ , I.', ; , i~" '., .. ,~;"!' 

t, ~~'r;."'· '~~ /~ I, 

Tables III .:a~~::;lI:V coIitai~ -the' desCription ,of the, sampl~ 19~~~ion",6(the soils samples 
I, . r /.'" _ ~ r •• ,;,';., '._', ",,~: •• ~ ;'~I';'.,'" .·t:L,~:_.:.,~ .. ':",' <\. • .... "-; •• 1 _'_': '.,;' •• : _"";""\."~"'~~' • 

taken. It also contaills' the uranium and radIUm results from whIch 'tl)e ratIos were 

derived. The results indicate that all of the, ar'eawas ,cleaned 'ofb,iilf;oduct material 

from tailings as 'all of the' ~~a~ium/~adiu~'ratio~'\~~~e:ab~)Veth~ O~035 verification 

criteria. ! ' 
t .. • 

"1: ',,':,:', 'j" ' ,: ~ ,1, ' 

Sandfill Area Nn. 1 is sufficiently isolated frqm the remainder of the surface facilities 

at Northeast Chu~ch Rock '.m.ine that backgrou~d r~d'ium valt;es could be obtained. 
. . ' ' :,' " . !' - ' .. 1;",. '!'. ", ' 

The area is located above the vallev in which the surface facilities are located. A 
, , !, ,',: ~ . i' , :i,!I" ; 1·, :, ,:,," \ 

background ~ite sufficiently upgradient from the area', (as shown on Figure 3) so as to 

not be affected by its ~ctivity' w,;s s~l~pled to de'te~mi~e radium background. Table II 

contains the'results. Average background r~\diun; co!~ce~tration at this location was 

2.85 pCi/gm 7 The dat(i~onta'i~ed in Table IV indicat~s that many of the locations were 
, ,:;,,",) " ,', , ' 

cleaned tl) below 5 pc:i/g above background. ' !~' \1': ,f'·'! , 

',' 11. " >'. ',: ;: :i I,'i~ ,;' l~' :1, !.; • ',", t I! , 'j , 

3.3 
',,' f',. ;., ',';1'., ':' , 

Sandfill Area No. f," \: ' ' 
,. . "; , :::~:n,,:,;! , , 

;' .' II 

" .1 ,~ 

" "'. \ '~, .:,j ',.': ~, ~ ,: ~ : ~~ : ,,: ~ ;: i '~'. ; ,:, ~ , f', ;. \ ,. 

Sandfill area No. r isJo¢at~d approximately 225 (eet sOlllh of Northeast Church 
, ~i.,". ;';'·T.ilf:'!II'" ;", .• h'\·l.' t, ,llf., ',.~ 

Rock shaft No.2 '(ser'Figure 1): It is Io.cated at the' head of the valley which contains 
,'." ,il 'I 

the mine surface facilities. Its location allowed diversion of all runoff to the mine water , 
ponds. Figures 5 contains photqg~'aphs c)f the 'area p~ior to and after cleanup. The 

'/ ~, _'. .. ,:1 }. , "1," " '!"', 1 ' " ' 

total area cleaned at sandfill area, No.2 was approximately 130,000 square feet. The 
, , '.', ! : r " " I !., • ': ,:.: .: II,! .,. , ., ~ '. 'J '~ ',' ," .'-

area was excavated initially to a depth of approximately 1.5 ft as shown on Figure 1. 

Figure 6 contclins t'he results of the soils an~lIyses conducted after initial excavation . . ' , ~ 

Based on these results the area was more se1ectivelycleaned. Figure 7 provides the 

uranium/radium ratio analysis after <Idditional se\ecti~,e cleanup. Tables V and VI 

cont~\in the descriptio~ of the\occ,l,t,ion of the ,s,oils ,'Sfl'fnples taken. It also contains the.: 

;' '> !." i/;: ,',,;;:1:(,:1';,;.:;,,:: .'. j\t,,·' ", . 
; 

, ,', 
, ~'. , " 

.',. I' 

I. 
, ~t : 

6 
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;. ~. , :' '-,,-l' 

-::! ... ' " 
;, .... , 

'j". './" , ". ' 

,if;j ';,;,' . "N",!':l' 
" . 

:" :j.\l,n~/~:~~l\l}(Jm~.t~Yl~i~i~.'.titl.l~... . .. . ' : .. :T!~~S·\:r:CSllltS indicate 

. ..' ~,~el(\ ~)m~+y 1~(\n'1~~:~?:f;i;RYP~~9,l!ct;jW~.~~ hi~:L~~rQ~lj ,~~,g~p'g~; ,'f~~Nh e 
uranium/radiurn:,f(ltios\vere:';aoovethe 0.03S veiificritioncriteriri .. ;'·/· 'I. '. 

: 'f ':'~\. :.~ I )~i;~:;: l;:::';;~ I~\k ;~:~'II;il;::I.':.:,:!;~ ;:',._ ' ;~'C~;U:. :,~:' ... ,', ,:' ',);:;:'):': ':. \: .,; 1\1 \:1'; i:'II1i jl;.';: ,~';!.' ~'l 
Sandfill arcp No.2. is located llpgradien,t of all other Northeast Church Rock mine 

'" I; , 

surface facilities. It was, therefore, possibfe to obtain a hackground radium sample for 

this area. Tahle II contains the results of hackground rarJiun1 analysis for sandfill area 
. , . . , 

No.2. The. average hackground is 1) p~i/g. The results Indicate. that many of the 
·1 ." ...... 1 '.)' 

locations were cleaned to helow 5 pCi/gin above.background. :' " 

3.4 Sandfill ~rea .N~)., jAnd'i~';n'd MucicAr~a'I"I. ' " ... 

: .' c.: :;. i', : .. >: ;.: ':'·I'\"':::~i~i{. : .:; .... \!; ~:;; .. : ) .. :;1,;:: ·0, 'i.': '. ; , , :. 

Sandfill area f'I~).' 3 and the .PoP-d Muck Areit a~~.'adjac'ent to each other as depicted 
, 'j, ~ . .' .~.'.' ";j.,~.t·;;h ':1 . '4!' ',,"'. r.,!, , ' " 

in Figure 1. Figures 8 .~lnd 9 are,j)ho'tographs of these ilreas prior to amI after cleanup, 
t,d' "i '1';:; lff, ~Jj :'./:.' jii~'l . , !' ,~," " ,,·j.l; \';'11\' ' 

As shown on Figure J. sa rid fill are'a No.3 is .located upgradient from the pond muck 
< '. i \. " " ~. ,,01; j" ". I ..' " .r ' '. . 1 ,:,' . . 

pile and mine water: ponds 3A and 3 .. Runoff fronl both of these areas was captured in 
,,'1 • ,I ••• ,: " .', .: f.: .,1 1 :,' " I' .! i' . 

the mine waterpllnd~,}: :", ,:':' , . ;'-:. ," , 
I .1 

.... ·i' . ,I: 
~. :1 I ,:,' J ;'1'" . ..~'~.... ., 

Sandfill a~ea No.3 was qsediq st.ore tailings saqds, as well as, low grade ore. The 
: ,,' '.; , , • ).:~ #" I' I , I., '.' 

pond muck pile., \~as used to sto~e all materials dredged from the mine water ponds. 
Therefore, th~re ,~\'~uld be, exp~c:~ed tt) be a l11ixture'of hyproducl and non-byproduct 

: ','j : ,.11 .,', • ': 11 \" 

materials in this i1rea ., The l~rger volume by far, however, would have been nnn-

byproduct rnclterial b~wG~~ 0'[ the la~g'er, ~piu~e "01' sediments produced from 
'. . )1 r: I ,,',: : ,i. . . . .-,): ," : I '. ",> \ !'I:' ' , ",.. ' ,~,r ,"., . '. ' 

dewatering th~, Ihil1e·\lersus.t.lI~:.~i;1UCh srraHer vol~I11e pf sedimellts contributed by runo!,f 
c : ~.'. ,,{ .. , ./ .) .... ~ ~ • • Y:":;':(: I , ,,:'.; '. : .. ;., '. :.' ... ,\:~, . , " '.' , " 

through the, sao\:ItIlI (lrea~.· ~ ". .." ". . [::;:. . 
, :1 , r' • 

. ' . .' : : ~·';;Ll:.~.h;;' .' ,;,': ,! ":: .. ::' ~I:i ... iJ:t\I': ." . 
Figure lshow~ tl1,:lt .',Ipp,w~.i:.v,tf~!tely .. !<:f~~t! la~ql~li75,.}~e~ of f11C1terial was excavated 

initially from sandfill a~ea N(r 3:.~nd th.~pond l'Du~k ar~a, respectively. The total area 
: .' " ," , ",. .1:. eo • '. of""". " f.r>! .l o" !.l. ,., "~!; .; ,"" . 

cleaned in th~se areas wa~ 50,000" square feet atth~ sandfill,area and 110,000 square 

feet. at the pondmtlck area~, li}( , .. , 
. '.' ~ '\.: :, :':~-: .. /t;.:;\;j;~" :. f ' .. : . ~I," '. 

, ;'.'. Figures. 10 and 11 provide the'> results of the uranium/radium ratio results of soil 
• • •• ' ". f • l' ....' "~ , .. ,,;', , ' • 

,sampling c,oJid.u~~~d i!,q~ese',are,;~~af~er: ,~nitial an9 },el~ctivc excavation. Tables VII, 
VIII, IX, and X contain the d,(!~cr,iption of the l,?catipn of the soils samples taken. They 
also contai'n .the. uranium and r~di~m results fro~which the ratios were derived. The 

results indic~te that these a~e~~~ :;Ier~ .cleaned of byproduct material from tailings as :Ill 

7 

;:.. 

.- .... 

~ .. ", 

" I 

,,~:;:;:~· .. ll':"~~:'I:;~r:"·,q;\:W:!::'~'j~ '::';~"1''';F1'~.r:r'rp'l'filltj.If:f:~'',i~~;~~'',i!ii~':If,r~~t'It1~\!!SSJli.!iii.9!,*1B .. ,t~£.,-!5.=",t.,:Wiil~ 
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" ' 
}.:.I ... 
;. " 

~.~ ~;.~; '.~ i .~ .;~ . ~>~~ ';:h 
':\;, 

of th~ uraniliru!radium;,ratios. \vere 'above the' 0.035 verification criteria. Because ofl the 
.... ~ ;:t '': '\'", (1 :-" 'j' \.! {\'t 'f' , 

",location of these areas it was not p'ossible to produce representative radium background 
,,::' "1'" f th· " ",,' ',' ," ..\<l.~ '; :~.J~ i;, .. ~_r ,. ; ','1 .. :1', .,' ,~ ... , :::. . 

', .. va ues 0 .' "ISj;,tt~e~i'l, Ii Ii\?: ;,; :1 1"!~ i('li i\"J 'I' 7.111". 'U'P~~":"V: '!.' "',;1\,'.' '.(Jh!{!i")· $." 't~: ' .. ~{4~:"·'1'<\t' t., .~, ~ '. I" "t'4'H~;: f ,}, ',if .~w'"~,,,:·~t":.~l;;'" h~ 'Ii'l. ,F'::"; ~f'h 
,~~ ~. : .. -: . . -;'~"~~l~~'~: ~il{~~iynj.;; t~~j~f.t~~\ :?~~-i"/ ;! li:::i{!: :"~fl :'.,_~ ·(;i&.·~~'~,~?>-·~ ,j;~{~lf j! . ;"'F1t ,.', t~J '. ;.', 35 P ~." ,. f.' j~'~ ;'. "~.' " "'J'I;;.', '. ' • ~·-:~j..'·I'" ," ~,,~'~,~ ~,c .. '~ , • ',4 .<1.;.'!.. 
"",,'. ond ~,And Pond ,2 ' ,"', : ;",' ,' .... : 1 f,,·, . . ' . " 

, .••• 'f 

~ ".:',::, ". :, ,·~'tTf.:';.i',:,: ,/'\ '.,;'::,:', '~,:}'::!/:,·,::.-;:,:i 1,·~,"":.: :;W~":'" ? :" " 
':. Ponds l",'and ~ "are lo'cated, o~ top "qf ,a ,m~sa 's,ou'the~st ,Qf;,NEC~' mi,ne shaft No. 1 

and west of sand(ill area No. 1, ~lS shown on Figure t Pond ,No. l:.·was the first pond 

to receive the mine water',as it was pumped'from the mine."Ponq No.1 also received 
, j i . " . j ~ •••• •• 

the runoff from sandfill ar~a No. I., P,ondNo. 2 was. the se~ond!n ,the. series to receive 

the water as it tlOwedthrough the ditch leading from pon'd"Nd': L'Figures 12 and 13 

contain photograpl,-s of these tw~'p~nds before 'and after cJ~a~lIp'~::'~: 
.:, ' .', '!l I,: 1 ".F :', .', ; 

. '. . ,. ; ~ :. , :~ : .' , ': f . !: ~.,; , : . '; . 

The largest volume of materbls contained in the 'p, ,nds was non-byproduct related. 

However, some small qmlntity of tailings byproduct material gathered in these ponds as 
. '. " 

a result of ' runoff. .Figure 1 ,indicates that over seven feet of material was excavated 
, . l . , .:.. .' '~" _! " 

. initially from some Afeas of PODd No. 1. ThreeJed was excavated initially from other 
~J""'i. '. I ,:~ 1,:'i,}.l.ll.:.:· , !,,,,·~h, .. ; t"".! .. ~,!J~ . ..' . 

areas of the pond, , Approximately 2.5 feet was excavated initially from the ditch leading 
.. ,:(~,.,.:, ,." :.~:.~ ·::·::I\I.'f~'·<I ",," '.':~;I'," .,'~')',~!'", .. ;., , . 

to Pond No.2. The total, ~rea cleaned at these. ponds was 125,000 square feet. The 
'. i', ~', 1 ' ; ';.: ... llt·, •. ' ...... , ."..' .'. "': i " ~-., . :" 

majority of this. material ",as sediment from mine dewatering. ' 
.. . '. 1'.'; ; '. 'j :' : ;;' , 

Figure '14 contains the uraniumiradium ratios derived from samples taken In Ponds 

No. 1 an~,.N.9: t}lq~r ,i,nitiale,xs~vatio,p. Fig~re 15",fontains the uranium/radium ratios 

for soils analysis';i(~t~t~,ts,ele~q(ye :~~cavari.on. TJQI~s,,!~I, XII, XIlI and XIV contain the 
.: ' ,'::, .• ll"'!'·!·~'J'~;~. ,~J ,.1 ,j':'fl ~\t.,,.:'" L, ,~"l ",;:"'Y"ljf -.\,:1: " " '. . .,' . 

descriptionofll1e location, iJf the', 'soils samples taken and the uranium and radium 
..... " .. :""':"~'. J:~~i;;!:~;""':;:;;;\:", ';, ':.: 'l,',:: '. ;.!t. I' .. " ,. l .. 

results from which the urahium/radium ratios were derived. The :data indicate that the 
. ".' .:(.;)\ .;; " '·,·:I~.':;(': ~I :!t :;, "I~.' ,,""'.: .j l d, .... " ,I. . ~. .' ~,.:' 1 ' I 

ponds were! cle(l'n~d"of ~yproquct,:,mat~,rial,a,s' :£111 ,.of Jhe uranium ra~ium ratios were 
I,~', .,.,;~::;~ .. ~":: ;[,1,;1',,:;11, :.j.;..',,( .! '!:f:' 'J"'." ','.{. l)' ;' t ,,<:ii',JJ"~ .;:. '. I 

above the 0.035;yerific;a,iop (;riteiia. ,Bec~use the ponds wt;!re used for the purpose of 
, ~L"l;q ·,t·:'!·:·'·:~:l,L''''il '~',:fl,t~\"'J .. , 'r"'>' "";(1 I;' , 

retaining mine water and collecting sandfill runoff 'and are located in the midst of the 

NECR mining <lctivity that it was not p~)ssible to obtain representative hackground 

ra'dium values. 

, 

3.6 Pond 3 And Pond 3A 
II ... , ,I ... 

'j' ," , ' ~ 

", ! 
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series of ponds to receive mine watet and any sandfill area runoff. Figures 16 and 17 
are photographs of these ponds prit~r to~'and after cleanup.' 

. ,I' . 

, ' 

As with the otrer I)~nds:.theiclrge,st volume 'of:materitils tor:ttained in these ponds 

was non-bYp.ro~~;c:~ rel,a~ed.;; tigt~te 1 i?~~~({t~s t?~~ ~PP~1~ip;atel~, 4.~ feet uf material 

was excavatF,d~l,n'tl~~V~t.r?l1:hG,~Ild 3./ ApPr.?XI9,laf~ly, h~~,j!t()" 4,4;,tee~;.v~r.e excavated 
initially fromp6nd 3A. f-igure 18 shows the ~lranii.lm/i:fldiunl 'ratib~":~t sampling 

., "';' • ~ • ,:1, '.' ~ .' I, " 'r" " .' ~ . r' .', 

locations in these: P0nd~ a,ft~rinitial excavation'F"igure 19, shows the results of 

additional vt;~ific(l~i'()~,~~~pVng. 'Table!> XV"XVI, XyiI :an,~ )(V~ll c~~tc\in the 
description of, the'!c),catiQn nf soils sampIes ,taken ang the, ,uran'iLill1 ,and: radium results 

• ': . " . J' • r j 1,1' . I, . . + j' ~. , ' r". li. I ' • , ' ~ 

from which the uranii.Jm/r~\ditim,rati()iwere obtained::: The datairldiccite that all 
,.... '. ": .. : t ;, "'," '1 •• i' :l.'~.q .. '. !': .~,'.,: ~ " ~ : ,. . ".,:,::j!: '.' .' : ii. :; ,- . .' 

byproduct rel;jted materials have be~n r~moyed from;the ponds :as all the 
~ \." . I I r \ i" . j:' I: ! j .: • ' \< ; '('f " • ' • , 

urar~ium/radiuin ratios'V::ere above': the' 0.035 vdifi~ation criteria. ' 
'. . , , !I' I" I' 

, " 

i·" , 

, I 

·"i,i,-f,',,·. " , t_ t ~... • I f 

i' 

'.,,1 . 

, ,. . . / 
. 

\;" "1, 

~ '. . . ~ . 
~ ., ' 

I; <:, 
• "I 

;',:, 

.. I . 
<' <I;, 

'1, 

.. ,. 
,;' . 

'> ' I' !I"':.' 
: I ~'-I'/h-' . 

", 

'( , 

.' ':. 

" ,', 
J,~ 

i ! : ! 1 ! ~~.~ 

, 1 

I) 
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\ .'~>~ 
."" i • . ":: ~: r ,'l~:~ i~ 

j' ,. , . 
i .. , " ~ 

TAl1LE I 
> " 

~r. 1 .. URANIUM/RADIUM RATIO ,II' " 

Bypt~oDucr VERSUS NON-BYPRODUcr MATERIALS 

SAMPLE i" 

TYPE ' .. 

. Mine Parking Lot 

Ore Stockpile 
#2 - Scale Hous'e 

Ore Pad 

Composite 

Ore Lot #2.2; , 
'I,' . 

Tailings 

Sample # I 

Tailings 

Sample #2 

t''':,:: I; 

',i 
, , 

,:: I" 

i' 

" 

Radilllll-226 

pCi/~11l . 

101.9±2.3 

376.8±4.8 
.,1, 

'/ ' 
.191.0±4.80. 

'ir 
. ,':' . I' 
If, .• 1: 1'" 

104.0±2.H 

.\ , 
\. ' :. ~'.:.: 

;-". " .I", " ',' r 

.. :",' 
-: t, 

!', .f;' 'J. '),; ;,.,.:' 

'. , 
: .. t' 

Uraniulll ' 

pCiL~m 

153.7. 
", •• ~. • '. ;l. .. . 

.. ~. 
:; ~ !.' . 

502 

\ 323 
,1 

,;.,'. 

3.90 

j', ,.' 

, 
Uti~a 

. Rutin 

1.51 
,.' "..:", ; .. ' .. ': ',' 

, ;. '.' 1.36:' 

:".: i,' 
"i 

1.33 

, . 
" 

r 

1.69 

t.! . .... , 

0.04 

n.m 
.. '.; .) 

, " •... " 
" • ~ ,,'I ,~ ... ;f:.:"'" -';f ,f.' .~.::~~~ 
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" 'J, 

. ,; ,. 

; 1"\ • ( , 

, , 1 :: I~r: 
, ;,. 

; , 

I ,'; 

... ; 

. Simdfill No . Rndium·226 

BnckgwlInd Sample . pei/gm 

@ 0.5 ft .. . ·4.00±O.50 

@ 1.0 ft. 1.70±O.30 

@' ·t.~ ·H: " 
'-:f' ,-:., to' 

i. ""'.''''.\!"''3:3n±(j.~()' 
;; . , . ':i 

. , 
@ 2.0 ft. :,AO:;0.40 

Avcragt: 2.85 

Sandfill No.2 
B~ckgrollnd Sampl~ -! 

;, ',' 

, , 
@ O.S ft. 1.80±0.10 

, , 

" .. 
~., ·1 ' : .. 

!.; 
I" ',' 

:, j' 

'j' 

"", I 
~ : 

t.,· ,'. 

'( : 

" 

;. 

, 
", 

. ~, 

. ;~: 

i" , . .' 

'.' \ ,,!; 

~' .... 
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Snmlfill No. 1 Uranium/Radium Ratios 

Soils Analysis After Initial Excavation 

Snmplc: Locution, 

125' 

200' 

300' 

"00' 

500' @ OS 

500' @ 1.0' 

500' @ 1.5' 

500' @ 2.0' 

Ei\~t Li~ .' 
100'·100' 
1 ()(),·242· 

133'·228' 
166'·218' 

199'·205' 
, .;.200'·100', 

"·:r·:'~,:·" 233'.185': 
... ' ~ c' ". ' 

,300'·50' 
,::\"': · .. ·300·.100· 

" (I 

" 

Rmlium-2+6 

(pCih;m) 

56.2~O.H4 

3~~.~± 1.60: 
17.4±t.IO 

3.7~O.5() 
I, • 

77 .,4 t 2.40 
70.1 t 1.10 

63.9± LIM 
. 5R.ltO.91 

,,' I , 

29.1 tl..50 

71.31:2.60 

57.9~2 .. 1O 
95.4±2.60 
.' .: ,-{I'. '. 

77.0±2.60 
-: . '/ 

57.6:1:1.90 ::i . ;'" . I I" ,I 

166.0:1:3.80 
• j' .~.: : 

, 36.2:1:1.50 
. i '.' .".''1'''' 

lS.9,:1:J.Hl 
'.400'·50' 

500'·50' 

. ;"'j; ,;i::,',II··, .:'.,:., . 

'.::;' . ';i;>, '~,~.?:t 2,,:} 0 
'::.:. , .. 1 ... ,: l')S.4±1.20 

> .' i 

S70'·32' 
! ", 

S.72±O.36 . \ . 

" ; 

."\' 

"i 
. ~, . ; i 

", " 

" .. 

.,.0' 
,\, 'I 

t.1 ," 

" " 

.Uranium 

(pCiL~m) 

17.60":,,.', .,;.;,., 
: . 1 ~ ;' ; : r;1 • 

6.30 

3.70 

1.60 

.5.60 

12.40 
12..10 
27.60 

" !:.' 
'.'1. 

10.3 
11.3 
7.5 
4.9 

135.0 
. 10.0,;: 
····6.'3"· ; '. 

.. ~. 
" . 

, ;t . 

7.91 

, .. 

UIRa 
RHlio 

.' Y.31 
n.I7 
0.21 

0.43 

0.07 

O.IH 

0.19 

O.4M 

0.35 
0.16 

0.13 

0.05 

1.75 

0.17 
0.04 

.9·.19 
.' 0.05 

.0.20 
, 0.21 

, , .. '. 

;"1.38 

•• " t· 

",.j 

/ 
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~~~~~~~ .. ~~ .. ~~ .. ~~~~"~'~~~'~U8.~~~~~~ __ ~~~'" ~ ............ -.-....:: ....... ~-... 

400'·50'· 

5(K),·50· 

.. i. ',,' 

'l 

" ",. 

;San'dfill No.1 UraniumlRadiuI'll 'Ratios 
:; :Soils "Ahalysi's"'Aft'~r:Ynithll .. Exca~~tion: ':'.~: 

:,./,\.~; .::':?:>.>t:,;;.: ,:,,", '.~~~ ;,>':~:.,,: :...;' :"~;Ji(~~',·~ ,,:r,: ;t':'/>,' :;~.~. 
',:"<::Rpdil:1m~,2f~' . ',','.:", ;,' ,!U,r~~i,~rf;i\: .c, ':':ll?IRa 

, ',(pCiLgni) ,t \: .i (pCiLgmY, ".··;'Ratio 

; . 
.;). 

':. " 

" 

IJ.O±1.00 

7.2±0.70 

9.R±O.90 

152.4±3.1O 

, , 
.. : 

; , , 

f;' 
r· 

. ",;:r "",j;~;;, .: 

~., " 
" ; 

: ·i. 

I, I 
,; 

I·, 

~. i';. 

!'-

i 

, , 
! \~, 

3.2 0.25 

' ' 2.6 0.36 

3.9 0.40 
.:' 16.5 0.11 

i 

!f.. 
'll, , 

; ; 
i ~ i '/'I::;~:~~ ~ :i:',.\. ., 
'. 'I':!) L. \"; 
': I,' 

.'r. " ! . .. . 

,i1;( . 
":I~L 

il ' .. ' 
.1 

,j ." 

:' , ; 

Ii 
I I 
I 
Ii , 

,f';!' 
II 

! \~, :,1\ 

I '" 
~Ij 

.1 
I' 

. r : 

, }/;%;;~;':;" 
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i 
I 
I 
I' . 

I 
.' . 

1~1 
~:1l-~~~ >, 

Sumple Location 

Centerljn~ 

OOO'@O.S· 

O.OO'@ 1.0' 
O.OO·@LS· .. ·· 

" O.OO·@2.0· 

Emt tins: . 
100'·242' , 
125'-100'· 

125'-200" :" 
133'-228' 
166'-218' 
199'-205' , 

,,!Q()'-I00' 

233'-185' , . 

2S0·-I00'~O.S'· 

250'-100·@1.0' 

250'-I00·(g.I.5' 

2S0'-I00'@2.0· 

375'·50'·, 

SOO'-SO'@O.s: 
SOO'-SO'@JJ)' 

570'·32'" 

Radium-226 
(pCj/gml 

".1 

'-:.::J~;~+,.('::!, : .. :' ;' 
4.99tp.33 
7.74i(j.38 

.:) j ' 

1.9<Ji'o.21 
. . , ~ . ~. 

9.80±0.W 
:~: 

: 15,70±O.S7 ' 

;20. 90± 0.20 
13.1±.1.00 ,. 

,1 ,', 1 , , 
. K70i().10 

1.2S±0.14 . 
, : ~, 1. 

,1.13±0.15 ' 

0.7.7±0.11 
0.95tO.13 
1.0St().18 . , 
i· I' 

• 1 '9H.8! .].()() 
,. ",' 

, 77.lHC>.90 
1" " 

S.72±O.36 

'. . , 

~' ! .1 

.. 't 

Uranium 
(pCVgm) 

' . , 

\ 

1.74 
2.60'· 

'" ,. ;" .',],10 

2.37 
4.31 

.' 

3.47 

9.90 .. 
; 1'.87 

:, t, 

"I'.:.' :>'., 
, 0.66 
,0.45 

! 

0:5S 
0.68 

el.7(j 
I, 

40.4() 

46.10 
7.91 

U(Ra 

&uill 

0.35 
0.34 
0.55 
0.24 
0.27 
0.17 

0.76 

0.21 
';,O.S3 

0.40 
, 0.71 

0.72 

".,0.72 
0.41 
0.5<) 

1.3K 
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West Line 

125'-SO'* S.84±0.33 , 

2S0'-SO'@0.5'* , 0.64±0.12 

2S0·-SO'@1.0' 0.61±0.1O 
I ,~, 

2S0' -SO'@1.5' , " '. 0.'S4±0.11 

2S0' -SO'@2.0' " ,O.67±0.14 

300'-SO' 1.8±0.40 

37S'-SO'* 2.63±0.23 

SOO'-SO'@0.5' 98.1±1.0 

SOO'-50'@1.0' '90.7±1.0 
"~,I • 

" ' 

. -,'. 
f " J".": I-l~ 1 

,t 

'(' 

"fi 

:,' ,~ . 
,,' 

i' 
~'~:', : 

• t, 1 

, . :1': i",;;',' 

{' .' 

.: " .',:' .. " 

'" .... 
~ " . 

3:10 

· 0.48 

, 0.46 
, ,';0.S9 

" :~ .0.38 

,,1.83 

'i3.60 
11' 

14.80 
'I' 

/,i2.60 
,I ';",.:1' 

II '; ,'~'? 
~'" 

.. '!' 

,~:~i;: 

,0.S3 

0.75 

0.75 

f09 

0.57 

1.02 

S.17 

: O.lS 

0.14 

, ;'., 

-t~ > t."·". ;".' '. " .~, .. ;:', ; \:~'i': '; .•. " '.: :t:' .),,·rf\;,· '.' .. ,.' . ,~',.<. 
, . ' , '.' ',·These ,samples were taken at IOSltions ~lfterclc~hup generally within 75 'ft:; of the initial exc:lv:l!ion 

, ". '. ~" f ."f-.' ., ' . , i; .I~' .. ,,~ ~ . 'r r 

',':' ", ," sample~oc;atioris they replace.' . "" '<. ,':.':;::}:«.... " :", 
"',:,1,', .', , .f. 

, ··This data is thc saDlc as that shown on TablC III, ,indicating th"t additional excavation was not 
conducted at this location. 

· , • , • 1 

~. ", 
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Sample Location 

Centerline 
O.OO'@O.S' 

0.00'@1.0' , . 

O.OO'@l.S' , 

0.00'@2.0' 

100' 

200' 

300'@0.S' 

300'@1.0' 

300'@1.S' 

300'@2.0' 

400' 

SOD' 

600' 

640' 

East Line 

O.OO'-SO' 

"'j. 

,': 0.00'-100' .. 
'jOO;~5(),'@O.~" , ' 

" 100~~50'@1.h', ',: ' 
.' , f:., , .' <'/}. 'fe', 

.' .100'~50'@1:.5'· 
,"\'(' 100<SO'@2.0', " 

100'-75' 

200'-SO' 

200'-7S' 

, , 
I 

, I ';:\!:i:ll~"):',\~! "!"':",i;'.,,';J?:q;;'j ':", "L ' 
:t1-;~~~~~~::!~(~ql.~1~i~ru)~~{i~lf~}~~i'~."·~~~Jl'~:l.I1t':it~L:':f1f:b~tl.. ';i.:(~~::'~r:t;·~~i:~f,~t' 

'~' l'i:ijr~;"J:%!~~,;~~;r":'r'.;i" ",c/f'l r;r: 
:: :'/ij! i;t, ", T ABL~ V ',:1 ~ : ;:i ( 

Sandfill No.2 Soils Analysis UranillmlRadillITI Ratios, 

After Initial Excavation 

Radium-226 

(rCi/gm) 

10S.7±2.7 

Uranium 

(rCi/gm) 

'U/Ra 
Ratio' 

13.8 , 0'.13. 

',·',12.9\' ", 0.10 
I 1l ~ J.I ~I" ~~\ t \ • 'til, : t 'TI' ,F '. ' 
': : l' -.\1" ~''')' (i"- .• , ~'~:~i~, ;.' .. ~I ~ "I,(T. : r I ,\'j~. ..,,' I .... l,:, • 

. ':-:; ... '124.,O±2.,S', 
" ::;'\;;':;;!l!·:~','1'3'6:.'d~(~~ r:::Ui!:~' ' .i":"i"','lS~o"'" . ' .... ': .,0.11" 

lPO.O± 2.8·, 
: )'. 

21.9: :;':,' i" " 0:22: 
9S.9±2A 

109.7±2.8 

6.3±0.6 

18.6±1.1 

2.9±0.S 

3.,3;t q. 5" 
41.4±1.7 

68.4±2.1' , 

143.8±2.9, 

SS.S,' 0.S8 

.,' i/o! 

196.l±3.~:; 

129.8 ',' 

22.9 

29.3 

23.2 

19.5 ' 

21.7' 
I ", 

18.8 :1, 

.. I,' 
. :"', ~ : 

"i,';.,'. i,",ij" . ,,'" 
r! ,t~!~ . 

3S 7+16 ':: • 80.3 ',:1 
27'6':i"3: t;ji,iJi>'" ,; " 30~7:·(~f. 
. ·'· ..... !:0;;r(~~;;·';J~·:i:n1;'~ ':·ff:r·'i·,·.~~ 

149.3±3.1 ., . '. 133.2". 
.. ,,·,:~ ..... ~t,t>J.;~~ -!. "~,,. . If')' , 

S8:9±2.1, " .. ,I':, '48.8 .:1"".1. 
1 • '.~ ,J"j') ""1"" I" ", '~i ,':f •. : :,' ~'~.)J!-'!',.' " 

'" ,~:AO·f~it.7, I>" '" , ':4~.3'I'> 
69.0±2.2 '. :·.'46.3 ' 

. . f.: 

419.1±4.J: I" 

164.4±3.1 ;'.,'1 
. , 

154.9±3.2 

140.0. 

218.S 

232.2 

F·· 

1.18 

3.63 

1.58 

8.pO 

5.91 

0.52 

0.27 

0.34 

0.10 

,' .. 
1,11 ~,; 

.. ,:' 0.89 ;" : 
, ; ,: '".' 

0.83 
:0' 

1.13 
0.67 
0.33 
1.33 

1.S0 

\,,\ 

',' 

~ •• i 

,",: 1',,' 

" 

",- ; 
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" ' :: }'!,1 ;.~~:;,l.::?;'::'·r(i 11 :' .'{('f~bi - .~l~ l:~ ~ 

'I' I,,~! If ' f,~i (i' ;" ,', 
!: -"" i/:·. ~i" . 'If,.-.;,,::,·'t,'.;' 1 • ;'t::: 
' ;:~:!\:t i:i: . .' it;, . ':,:;; 

lY' I ]ABLE V (contiI1H·~,d) '. fl ,i\: 

Sandfill ·No.? ,~9i1s Analysis Urari:~p1!Radium Ra~(os,:' 
, ,1" "After Initial Excavation : . " .', ~ ':. ~ :. .;., .. 

Sample Location 

East Line 

300'-50' ,,: 

: ~. 

-, 300' 75";;~;:' ':, . .:.".. -.. '~~~!';~i>;\".';'i' r' t r;' 
"'400' 50' ~ f1!'i}"l-I:~}7'YP·"'~ '(; - :;:~,~'~~~ .• ~.;~~~~~~: \ .. .":-.. ~ 

400'-75';·:':',' 'c. 

','.," oo~~~g;,:,:~fr.~:~;;;/:",,: . 
. . 500' ~75' ";ih,\,'(; l'~, 

. , \'-;'i'~'f~' : t ': rF·.,. 
.' .... ;~500'~100'@0.5; 

500'-100'@1.0' 
, , , 

SOO'-100'@1.S' 
, " 

300'-100'@2.0' 

600'-1.5' 

WeslLine 

0.00'-50' ~ 

0.00'-100' 

100'-50'@,0.5' 

100'-50'@1.0' 
',~. .. 

100'-50'@1.~' 

100'-7S' 

200'-5()' 

200'-7: . 

~1~O'-75' 

400'-SO' 

400'-7S' 

SOO'-SO' 

500'-75' 

600'-SO' 

600'-75' 

,f 

1,~,~" ~.j ~ -~, 
Raqium-226 

i (pCi/gm)' 

1.7±0·3 
104.2±2.7 ' 

.r., ,~:'j~> t 

3S.8±.1.6 
'.> I 

109.S±2.6 
, 'r· '. '. 

74.~~2) .. " 
47.6±1.9' . 

.' .~~!' I ~I<'I~ 

... ,6?,§:f;.?,: 1, : 
180.1±3.9 

.. 'I, 

: 2?4.6±4.7 " 

50.S±2.1 

.41.7±1.9 

40.2±1.8 

74.0±2.3 
, ,I 

23.1±1.4 

233.2±4.3 

106.7±2.7 

158.1±3.2 

" '\ .• ',i + 

Uranium 
(pCi/gm) 

32.4 

1.16 

1.19 

16.2 

~4..z 
S8.1 
87.1 

.. 
529.4 

34.2 

11.9 

22.0 

34.2 

10.4 

29.0 

34.2 

19.5 

. ;, 
,z}', ! 

U/Ra' 
Ratio 

0.51 . 
I 

.\ 

. 9>16~. 
0.78 

0.77 

0.70 

0.16 

1.53 ' 

0.53 

1.17 

.;:.0.22 
'.0.31, 

"~I' .'" 

. 0.11 

1.80 

0.68 

0.29 

0.S5 

0.46 

O.4S 

0.12 

0.32 

0.12 

i; ." 

:'. :',. :,"', .;."'. 

,'.-:~ ::<::':~:-~i~:)~~~:*~ 

002333



, .. ~:, 

',II'" 

Centerline 

",,! :1 
c· ;::':Ij\l' 
~ :,' 

~j!< 

, 
UlRa", 

:~;!,:I~.H j":'" i 

~atio 

'0.00'@OS9.0±0.30 ,i '33.1 3,6~~ 
O.oo'@f:o', :,,' : d4.2±OA6 ,: :', ' ",' 33.1' ': ;,1' :,',; 2.33, 

• ;.: t. . i:;~\:, '. • ~ .. i j ~,:~ ~~:, "f .. :t .,/i 1 ~. .~ I -0::: ~»~~ ,'. "',1/> ';;!1J:~: .'~<~( ~:: /~" 10': ji.~ .. ;;.(;!r~ ~.'. I .': .. >::l'~,::- '\:~iL' :t ~:"r . .' ~:"fl .' , ~ I 
0.00'@L5'~I·":'\:"·':-"" ',r"II".,,)~,,'~::,I'-7:4'4£0;3.o :~'!;I'!," ,.' "', ! \'i'I!,,1I~123:8:'~'";''' ",' '"~'';''':!!,'',, '3'.20 ' 

" 0.00'@2.0' 

, 100'" 

200'·· 

300'@0.5'" 

300'@LO'·· 

300'@1.S'" 

I:! .... 
;~!: ' 

East Line' 

0.00' ·50'~· 

0.00'·100'·· .,-t' . 
75'·50'· , ' 

100'·75' 

200'·50~," ' 
i;'.:· ... 

200'·75'·~: ',' 
. ;"\!',: ',:. :'. 

4.83±0.24 
··t I 

, 95.9±2.4 
,'" ',.1 'I .I: .,' ' "." I :, ~l 

109.7±2.8 
... 1 \" 

6.3±0.6 

18.6±1.1 

}' 

35.7±L6 

27.6±1~3,.' 
" 

6.2l±0.24 
, ., " ~.':: . ,(; : 

26.4±2.00 
_. I ~ '; ,'.", •• ~ j' 

.l64.4±3.10 
~ ': ': . :l~ ,( 

, '154.9±3.2 

, 23.1 

.5~5 , 
r~ :'" j • 

129.8 
, .,' ':,11. 1 

, 22.9 

29.3 

.. : ~. ,:"::..; 
!i ,.;. .. 
',' 

80.3 

30.7 

, 35.7 
j.':t'·J'l -

218.5 
.'~, ; " , 

232.2 ' 

,4;78 

p.,~8 

1.18 

3.63 

1.58 
,8.00 

5.91 

,,0;42 

2.25 

1.11 

5.75 

LaO 

1 .. 33 

, )1 .. 50 
::,,);it~ 

, ,"':' ':"';i'" I;' '" 

·Thesc samples were taken, ,It locations after cleanup generally with 75 1'1. of the initial excavation 
samples loc.1tions they replace. " 

" ~~ , . ", ' L 
··This data is the same as that shown on Table Y, il)dicating that additional excavation was not 
conducted at. this location, ,,',",' 

'. 
e:: 

~ , 

. -,~.-:.:~;;,;:\;;,\-;,':;;l:; i:''',~;'' ;;;;"~':"';:~':;);i:':'':'':'" " . 
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Jl.::, 
,i ~. I 

i;"i : 
: >::';!:', 

j i,T, ":i ~~: r'~ '} ;:.:.,l; f'i 
TABLE VI (continued) 

Sandfill No.2 Soils Analysis Uranium/Radium Ratios 

. , After Final Excavation, 
i " I ! . ~ ' ... ' : . ." .' i ' ..• ~ I • , r ' . " , I 

i' it 'J ~.~., 1':=', 1::.. I;,;,' ,L'.~U .~" 
r ., , 

, ., >/1 
" 'I' 

i .• 

Sample :,,~f,~,?~!O~; : I. ',.~ ,R~~il!,~-2~.~" I, 'i:i~' '.",,' y~api,~P:l •• 1 ' 

':'1;;',:' ."~ ",., ; ::i:,(pCi/gm) (pCi/gin) 

East Line 

375'-50'· 1.3±0.11 4.94 

400'-75' 2.7:t0.40 6.50 

450'-50'@O.5'* 1.8±0':; ''''''5:81' 
. ,"/, ~.: : 

450' -50~@ 1.0' 0.9±0.2 ':5.28 
! J: . ! ~ , ' . , I ~"! . 

450'-50',@1.5' .1.1±0.2 '~i\2.24 
• t '. ,J I~, lIt . ~ ,'1,1; j, 

450'-50'@2.0' 0.8±0.2 , 3.57 '. " . ':1' ' )'. 

500'-50' 25.6±0.6 
, 

\.9.5 
J •. ' 

500'-IQO'@0.5'** , 52.6±3.1 
::,':. 

8.49 . ' . (", "1>: . I ~:\ \;;' .~ 

500'-100'@1.0'** 1.3±0.3 "1.01 
~ . ' ,.: I ~. ~ '~. )1..1" :: 

500'-lOQ:,@1.5'** 1.5±0~3 1 1.16 
:'. " 

500'-lOO'@2.0'** 1.7±O.3 : 1.19 
'j J;: "!l'· ' 

: :.' I .>' \. ~. 

West Ll'ne .... :: .... :'.j'.:., ... ,.. ' ,\·i 
, .' ' :" ~,;,:,',.,'~l t',·".' I.' ";'fl~'~!I,';!~i'~' . : , " . -j 

. " .. ~ 

. 00 7S @J.O I .. ' '. '".~.,: . ':h-:i72!6±3 .. ? ..... , ;"'."-'M·< ~. '" 'J ;;.,;79..~·;.. , 
; .' 4 '. ' ..• " ~ ::4- '.t;r. . '~ .. '.~'. '."" ..... ,-\t. • .r:.r V.iti.!;f'{~l~>W;~.l :~')j '; .{, .. !t. '~., -;'. "1 f ,I "'", "~. f .. J~:'t tt''''-·,j·, I· .I.' .' r" 

00t-75t@1 5' " .... ;",;l;/,: '360+24' :-J. - .. ' . ,.:-",,··L·,38:f"~ 
, i~ ~· .. !'1 ~t,· , :,. :kl~1Ui-·i.ti .i;'b~'\: /. '. i . -"~ I", .. 

100t-7S'@2.0' 62.2±3.4· 75.7 
'( , ' \" 

200'-50' 294.6±4.7 529.4 

200'-7~' 50.5±2.1 34.2 
I' 

375'-50'· 4.22±0.2 . 12.4 
I''', 

500'-75' 19.3±0.2 19.6 

.1 

'3.80 

.~.41 
J.23· 

5.87 

2.04 

4.46 

0.37 

,0.16 

0.78 
.' .:. 

0.77 

0.70 

... '. 

1.22 

1.80 

0.68 

2.94 

1.02 

·Thcse samples were taken at locations after cleanup generally with 75 ft. lIf the initial ex<.:avation 
't. J 

samplcs locations they replace. ' : i:-' 
',': ,:-~~,~: .:< ',\ ·,.I,iH,.::,·,' \' .. 

··This data is the sam,~ as that. ,~h()wn on Table V, indicating thaI 'addilional excavation 
: . :,,' .. r )'l.~ "", 

conducted. at Ihis location. 

• , i· 
: •• 1. 

;, ' 

':.' " 

. 
~ '. 

was not 
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, . U,'Z 

,:t·1):i 
,-.,' ;:' . ., ' ... 

" ':1';;'" 

i:; i:,:,:t1i1: iY~,i;}:':;:,: / 

::':':'i~;'iT "Sandfill Nq~~.'~:;~oilsArialysis Urani.~m(Radium Ratj(:)s;~: ~ 
'j, '~ After Initial Excavatibn.,' ' " 

Sample Location 

Centerline 

Radium-226 

(pCi/gm) 

Uranium 

(pCi/gm) 

-50'@0.5' 121.0±1.1 84.0 

~50'@1.0' .l, 101.0± 1.0,." :' 'J :;j'::'I,i,,';',:~~Hi .' " 
-50

'@1 5'·,~~·;:1~.~:,:'·~-~''-·'.J' c ~,,'j;'.ti.l.:; .... ~.~ •••• j(I"". ,:,;i...W·\~~t ••. \'J;:rf1.'''~:'~~ ;J< "\\;'~(~1,1'l'q ~\r~J~r·;;M,·,\~:'!~i 
~ . 51.1±0.75 " ': ,,' "99:6" 

-50'@2.~' 

0.00' 

100'@0.~' 

100'@1.0' 

100'@1.~:" 

100'@2.0' 

125' 

East Line" 
''', 

0.00'-50' '" 

O.OO'-lOQ'· 

75'-50' 

100'-50' 

100'-100'" 

r' 
West Line 

0.00' -50: : " ' 

75'-50', 

100'-40'""" 

" 

,63.4±1.6 

50.4±1.6 

61.7±3.1 , 

52.8±3.l 

58.3±3.3 

53.6±2.9 
, .I' I! I 

51.2± l.~ 
I' 

, ' 
. >'1 
. 'I"~ 

: .::·j~~~l;' 
29~,?±l'1,: 

ll8.8±3.0 
.fI., '/I J1.,,1 

52.9±2.5 
1:.1 • 4 

7l.0±2), 
-". ',' .... ~, 

199.6±3.6 

':<.)r4,' 
,,,,; ,H''.j. ',I:' 

77.9±1.9 

50.9±~.5 

23.6±1.3 

86.0 
t J:-

'5,8.1, 
";1 rl" 

'46.3 ' 
• I tlf: 

31.7 

39.6 
tl . 

54.2 
·1) 

48.4 
",I I 

3io 
"~I '; 

27.8 
:-,t 

UlRa 

Ratio 

0.69 

'i;/. ,', 0.99 
. ,//,w'l~ ~5:":;; 

1.36 
11,1? 

0.75 

0.60 

0.68 

1.01 

0.52 

0.68, 

0.33 

0.91 

0.52 

0.14 

0.68 

0.90 

'0.66 
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I 
I 

'., ' 
" , 

Ie 
I 
I 
I 
I . " 

I 

'. ',.' .":;:',' 

, <: .. Cenferline ':,'" 
. ' . ~ \.. . 
>" i -SO'@O s'** ,d 

1.<" ;'. • '.'," 

, ',:; -SO'@1.0'** 

-SO'@1.S'** 

-SO'@2.0'** 

0.00' 

100' 

125'@0.S: ' 
12S'@1.0' 

12S'@1.S' 

125'@2.0' 

East Line 

-100'-50'. 

0.00' -SO'* • 
75'-50' 

100'-100' : 

West Line 

-100'-50' 

O.OO'-SO' 

7S'-50' 

100'-40' 

!. ;,~:, . 

f .• ,.,· 

TABLE VIII 

~Sandfil1 No.3 Soils Analysis Uraniu~/Radium Ratios 

" , 

After Final Excavation, , 
• , ' • . ' , . ~ : 1', .~! " " ' 

,51.1±0.75 

, 63·4±0:88 

lOS.0±3.S 

61.7±2.7 

73.6±0.S8 

39.7±0.62 

24.4±OS" 
, I 

• :t, 

lS.3±0.44 

'(",:,jf 
72.3±l·9

1
: 

19.7±0.49 , ,r 

28.9±0.52 ' 
.;:., .', 'Ii' 

35.0±2.1O 
,,'I' , 
1['.1', . 
" }~ 

:. 'J ,.~ 

:',il,: 1: "l!.r~~.ii~~\ ;,,, :", 
(pCi/g~)' ',. " 

" ' ',' l' 

~ !,,: +t : ~ I I ' 

'840 '!'.. 

" ". ,:' 
99.6 ' 

99.6 

,86.0 

102.0 
',' 

lOS.O 

137.5 

14S.1 
Ii, 

188.4 
; "j'; 

66.2 

, , 

.. ;, ~;1h: 

12,LQ 
248':~r , 
211.6 

'j 

12.6 
" 

167.5, 
" 

52.1 , ' 

" , , ",'" . 
>, . '. 

, , 

,::", 

~: 1,~f, 0:69.';:' " 
0.99 

1.95 

1.36 

0.97 

1.75 

1.87 

3,65 

7.72' 
3.62 

1.67: 

12.63 

7.32 

0,42,: 

0.94 

1.30 

1.16 

0.80 

-These samples were taken at locatipns after cleanup generally within 75 fl. ;nf the initial excavation 
samples locations they replace. . .. f: ' ':', , , 

: 1', " ,,\., 

--This data is the same as that shown on Table VII, indicating that additional excavation w~'s not 
conducted at ,this location. :, :;", " 'I' 

'~"~)~'(: t. .' 

.': ',.. 

\' : 
.. " .' ", ',~ 
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, ;': '. 

Sample Location 

Cente;'line 

TABLE IX 
, . 

Pond Muck Pad Soils Analysis UraniumlRadium Ratios 

After Initial Excavation 

Radium-226 

(pCi/gm) 

Uranium 

(pCi/gm) 

U/Ra 

. Ratio. 

250' ::;,,,. 47,9.0±S.7 . . .. ,; ~S,5.5 , 1.64, 
300'@Oi,fj,;ir\;"';:: . ',,: J; \ ::I:~~.:;:;:,'146':9~3;2 ,.'1:",:;' ~~::::;J~:~;:\j392iO ,;~".;!;: :(:;.J"". 26.7j~.· 

'!<j,. jl'I;:I~; (;' 1" .. ' 4 .~, ~ ~,Iw ~ :V! .~(J.~, p~\~ ~'tf'.~III,JI'1I<r7;",rfi~r I; ';)~'~rf JI~;\~ '1~ '\ l' ~~l .'1 Ip< ,~I: lh;tI"'lii~[!' . 'J~. r·t',":" 'i ~:~ '.. ~·1·:·~ !!'.r;:t(~·t "~';,j~.' ,:;:; . 
: .,\', ,,". : ",,: .. I:'.J;;:'il!rjO.\~~,' .{,\,~,- ,H· 'I': ,. ~:. , \'1 ~\::!.,';" ... ,,~~ '.:.'hj·,~: :. /1.'. !·~:.\l."-"'~.-;,' 

300'@10"""',,"·138'0·33··"·,,':I:':!·;""·1"S5 0' "',' ...... , l' "3'4 . . ' . '.:" . ,± . " ," : ",,', ;.~ '. ;, . ," ).,-:,' ...... 
300'@1.5' , , 165.0±3.3 . " 146.0 :,. ,;0.88 
300'@f'0' " .. i50:0±3.1 .·~.:;1.~8~0 ' ;': ios 

,400' ;:. . 213:4±3.8 136.6 
. , : ",',~ 500'@b~5' . '249.0±4.2 ' '::: ',273.2 

'. ' • ' .' '. . "', 'I.: ~.::".'~ f ' ~ .. _} •• ,'R ,. . 

. 500'@1.0' . , 225.0±3.9 :"197.0 
, 500'@1.S' 
, 1 

600' . 

700' 

750' 

~ " 

East Line 

250'-50' 

300'-50' 
, ,"' 

400'-50'@OS 
") " ; 

400'-50'@1.0' 
, .' 

400'-50'@1.5' 

400' -50'@2.()' 

500'-39' 

500'-50' 

600'-50' 

',;:, 

. I., .,~ /1 • " 1" 4 i, . 

158.0± 3.6"1' ;1,43.0 
: oj ,; • ", ~.". 'III:' 

25.1±1.3 :~' . 12,S' 
',,'" I· ,,' J '~' 

32.9± 1.5 '15.2 . 

44.1±1.7 

J " 

. IS.1 ± 1.1 
r, 

167.5±3.4 
; \ 'I "'"!,' ':~:l. r 

. 163.7±3.3 

26.5± 1.4 
. ,: 

19.6± 1.2 

.' 

. ' 

., 

Iii, 

1S.6 
:i 

"."; ,37.6 , 
, '" ~ r'." , " 

. I~, 
4~~.1 

341.5 
1 70.7 

",' . f"I,JI 

.' \),85.3. 
.'~ ::" lit, I 1 ~~"J I ...... 

.", ~8.5 
: I iil~, r1' f 
:,lli<' 99.0 

';1 

24.9 

22.5 

.; I 

0.64 
1;10 

~~'. , 

. t' 
0.S7 

.0.91 
0.50 
0.46 
0.42 

2.09 
'. 2.S5 

. . .. 
2;09 

0.82 
'0.60 

'L71 
;:~':, } ~ 

""'1.49 
" , ' 

0.94 

1.15 

; ' . 
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" 

\' ,. \ , . 
!; :. 

': \ ,I:. ~ , 
... : ,'.y. 

" i·TABLE.IX'· (c~ntinued) .... 
)1. ,\. ',' "\" ~.' . t : !" " 

Pond Muck Pad Soils Analysis UraniumlRadium Ratios 

';:;.: . Sample ~cation, 
, , 

\Vest Line 

300' -100'. ' 

400'-SO' 

400'-100'@OS 

400'-100'@LO' 
.• 1 ~' 

400'-100'@1.S' 
," .. ! 

400'-lOO'@2.0' 

SOO'-SO' 
t-, 

SOO'-lOO' 

600'-50' 

600'-100'@0.S' 

600'-100'@1.0' 

600'-100'@lS 

600'-100'@2.0· 

600'-150' 

700'-50' 

700'-100' • 
'I !;·"I .•. 

700'-150' 

750'-150' 

" : . 
. :' ~ 

1:·; " 

j, .. "After Initial Excavation: 
; ". 

" ' 

Rad~ ~,n.1.1~2q, 
(pCilghiY' "." 

" ;. :1 ... : I I 
:!.:.: \ 

219.6±4.0 

lS0.7±~.3.:. 
106.2±2.8;,'' 

". . r'I """'","j't":':l!l ",' 

29.1±L6· " 
. I ,'1' ~ ! • ',' ~ 

13.6±1.1 
i' ~ } 4 ~' ,: ~. , 

4.6±0.7 

79.7±2.3: 
" '!:I' 

lOS.9±2.7: 
.'\.= 

155.9±3.2 

205.8±3.9 

221.0±3.7 

217.0±3.1 

231.0±3.9 
, I' " " .. 1" 

61.9±2.1 ' 
~ " ':..',' \ 

27.0±1.4 

90.9±2.S, 
:, .:.. II. ~ ': I : ,1 ~," • 

l07.3±2.8 

lS8.3±3.4 

\ .. 

'f 
, I 

. " ~ 

Urrinium 

(pCilgnl), 

2S1.0 
" ' 

117,0 

73.1' 
,1"1 

87.7 

53.4 
. "1';" 

71.7 

56.3 

88.8 

256.0 

317.0 
I' 

329.0 

129:'8 

. " 15.~ 

73.4 
,.';1 

109.3 

",;. 

. ~ ... t!., 

187.9 

. ';:, 
, '. 

... 

' .. 

lAO 

0.9S. 

4.02 

S.38 

19.07 

0.67 

0.68 ., 
0.36 

0.43 
1.16 ' 

1.46 

1.42 

, 

. ~ ~ '. 

2.1 

0.57 

0.81 

1.02 

1.19 

.. :' 

-" ~ ~ . .... ;.,' 

:,;': .. "': 
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TABLE X l', 

il' .!' 

Pond Muck Pad: Soils An:-llysis Uranium!Radium Ratios 

Sample Location' 

Centerline. ' 

2S0' 

300'@0.S' 

300'@1.0' 

300'@1.S', .: 
300'@2.0', 

400'@0.5'*:,\ ' 
,~ I r:' ' ; '\ " 

400'@1.0' )::;, l 

': '. "."" 

400'@1.S' · 
400'@2.0' , 

SOO'@O.S' 

SOO'@l.O' , 
SOO'@l.S" 

East Line 

2S0'-SO' 

300'-SO' ,,', 

400;-SO'@0.S' 

400' -50'@1.0' 
.;:;;::,400'-50,@1'.5" 

, 1't)" ,',: 

, ~":,:' 400'~SO'@2:0;' 
SOO'-30' 

SOO'-50' 

600'-SO' 
" 

',' . 

After Final Excavation 

Radiu,r11-226 

(pCi/gm) , 

I'

t 
! 

479.0±Sir 

146.9±3.~ 

13S.0±3.3 

165.0:f3.3 :J:; 
, ',"1:·' 

ISO.0±3.l; " 
'" , . 

126.0±,2.8 :t' 
",' " . " 'I 't ,;: ,: 'i!!i .' , , 

i , 780+25",'11;" 
~ ·'I';~ ,1- ~"1;;:.~;1{f,:~. 

SO.5±2.S';ill,' ' 
< j ";' ,I;,. ,III ',' 

96.1±2.7 It' 
'" . 

249.0±4.2 ' 

227.0±3.9 ;!. 
, " ; '. 

] SS.0±3.6 :, 

: \, 

'" ,~. 

66.0±2.2 

26.S±1.4 '; 

19.6±1.2 
,F 

.' 
"~I ',r 

• 'I-
.~ 

': 

,Uranium 

(pCi/gm) , 

78S.~ 

3927.0 '" , , 
lss:b:'~'; '"", 

i'l"' ' 

J.46.0"';' 
.. ~I 

IS8.QI' 

. I:. 
1, . 

140.0 

273.2 

197.0 " 

143.0· 

, 37.6 

377.0 
'I ;,' 

341.S . 
·'!r 

70.7 ," 
·'1, 

,85.~. i', 
.. ' ~ 1,:: "+11 1';0.,"; t 

S8.S:1 :, 
'. :1 ' 

'99.0 ;,!,-

24.9 

2~.5:;, 

" , 
" j 

U(Ra' 

Ratio 

1.64 ' , \ .. \. 

26.73:", . 

. '1.34' ,':: 
O.~::·~ 
LOS 

1.40 

1.45 . " 

1.37 

1.46 

1.10 

0.87, 

0~91 

I 2.09 

! ' 

1.72 
2.09 . 

0.82 

0.60 
" ' 

1.71 

1.49 

0.94 

1.15 

i 
' .. 

) . . '/ \ , 

.~. 

:) . " ~1 
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" 

'\ 

':, .' 

Pond Muck Pad Soils Analysis UraniumlRadiulll Ratios 

After Final Excavation ' 
~ '. t 

. ... .. .. ,.'. 1~. .f I :" • .', ~)f (~~ i~;"';' ~ .. I., ' ~'. ','f ,'. 
". ~ampIe La,catlon ,I'., ' .. RadlUm-226 , . Uranium U/Ra 

,i." 

'!~,:·,:.,;;ii ,I' " ',: :" .. (p€i/gmY';'i·~ .,:' ~"~" > (pCi/gm) ,,:, :';:) Ratio 

" J: West- Line 
" j' 

250' -50'* '. '" .:, 34.7±2.3 ;";',r ~rl 1;<'" ,::', .. ~7.4 . ;, .. : ... ,: ,\1.94: 
250'-100' ., '-'.r '", .~;..,(, . '191.l±3S;.""jf ;:~····{"'I:·'i. 25:L1,;,;:- ':;';'1< :.[c,.1.311: 
300' -5&~;'{' t~~.;.:: ~'~.,~ .<,,{ :1?1,!?t!?,;;l'!~i:66roiJ~!::b'.:: r:·\:ri~i: ' Ht~~j:~\J{:!}ti[~~to' t'ltr! ... ~f::'~:!~{>:z[~t~~i 
300'-100'* .219.6±4.0 2~1.01.14 

400'-50' IS0.7±3.3 211.7 1.40 
, t" I ..•. '1: ,'I 

400'-100'@0.S' 106.2±2.8 100.7 0.95 

400'-100'@ l.()' 

400'-100'@1.5' 

400'-100'@2.0 

500'-50'*· 

550'-100' 

600'-50'· 

600'-1.PO'@0.5'* 

600' -1,qO'@1.0' 

600'-lOQ'@l.S' , , 

600'-WO'.@2.()' 
600'-150" . 

700'-,?0' 

700')00' 

700'-150' 

750'-150' 

~. ~. (.' , 

29.1±1.6 

13.6± 1.1 

4.6±0.7 
. ),' -1:' 

58.2±2.0 
";, :. ~ 

103.0±2.7 

. 183.0±S.0 

121·9±?,·1 .. 
107.0±3.0 
,\ 1, • 

, I04.0±3.0 
, I', • 

. )OQ.0~3.1 
• I)'~ JH~" i,~":,"f :.' 

, >~·';1,6J.9±2.1 
, t.: .i,.'r i!::lr\tlr:J'~' i'll ; I ' 

" >27.0±1.4 
... '.1', ': I,,': 

.90.9±2.5 
:~: t', I, 1\1 "~"', 1'( 1<' 

107.3±2.8 

.158.3±3.4 

. " 
, .1 

: ,". I 

·Only area(s) requiring selective excavation .. 

., " 

117.0 

73.1 

87.7 

63.2 

FLO 
lS2.0 

'323.0 . ')~;' " 

i 456.0 
" \, 

,. 
o' 283.0 

":\"1 , . " 377.0 
.. 

". 

! "'~ ( 

:"1,' 

,.1,'. , 

,1129.8 
" ·.t, 
l' 15.4 , 
'. 73.4 

!' 

109.3 
I: 

187.9 

c· 
" 

t 1",1,' 

;1 ... ·, .. ' 

. '. ··This sample was tak~n afte~c1eanup to replace loaltion 500'-50' cast" 

• 1 

- .'.,' 

4.02 

5.38 

19.07 
, ~ .. { 

1.09 

1.66 

0.99 

2.67 

4.26 
.. 

2.72 

3.46 
" .: 2.1 

:. i" " 

0.57 
.... ; 0,81 

" 

1.02 

1.19 
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: ,,~. 

I 
Sample LocatiOl) 

Centerline 

·· .. ,.::·100' .. ., ~,', .~ " , 

,-I" . ,'\ 

. ·,,:~.200' . 

East Line" 

100'-SO' 
, .; ~ J " 

200'-50'; " 
. :.,.,: 

300'-50' .. 
.. 'I' ", 

300'-8S: 

400'-50' 

West Line 

100'-50: 
'. 

100'-100' 
.; I: 

100'-150' 

100'-200' 

200',.50'. ':' 

200'-85' 

200'-100' 

300'-50' 

300'-80' , 

400'-50' 

125'-226' 

125'-340' 

1 . 

., 
" 

';;;.,.:::::;'.:; TABLE XI Ti, ,:.' i{:\,;j 
Pond No . .1 Soils Analvsis Uraniuffi/Radium Ratio's', 

, j:!:',: ,:! ,.J.': ", J ".: ',I., .. ';: : '. : . 

; '," , ,After Initial Excavation 
. 1: j .~, .. '.. ~ t;. ' i 

! ,," b ~ , . n·, :" H:' " "t 
~adium~226 
''"l . 

(pCi/gm) 

,90.5±2.6 . 

433;~±6.0 

713.3±7.7, 
",. ,. U l·.r·\t~ H)~l" . . 

27,3.3±4.9 

129.0±3.6 
, .... 

414.6±S.8 
, "!. 

68.l±2.4 
. 'f . . 

367.l±S.2 
, .; I 

303.2±S.1 
, J' ,I. 

219.6±4.4 

."; ;' t~~t!{:::,': 
, 65.9±2.4 

.. ' !"lwl""·',I, .,.; .:, 

l63.2±3.7 
, _\ . ') ! .':1,; I.~: ; ( 

24.9±1.4 
') I("j 

107.4±3.1 
'.' )1 

. .3~l,.2±5:9 

55.1±2.1 

J78.5±5.8 
, • 11 I ~ ; 

177.3±3.5 

69.7±2.2 ,.J . 

107.7±3.0 
~ ... ' .. , 

677.6±7.1 

51.S± 1.8 

" 

Uranium 

(pCi/gm) 

: 'I' 
'J! F 

658,0 

43;9 
l:;o.!t .. , 

424:0 

395:6 
':, .. 

46~,.0 
,t; 

,!,'j.. 

12~i9 
,PQi.O 

, 1:<;"(I'26~'4 
263.0 

::1':".' 

541.0 
II" 

49.8 

629.0 

196.0 

71.7 
'1 1 

99.5 
,',', 

476.0 

63.4 

,; .. ?-45 
',0:61" 

,";- . 

'0.90 r 
, • • i'.~ .• ,"; 

1.53 

1.14 

0.,55. 
0.72 
,.~. ,-,',. 

" . 

1.59' 

0.65 . 

1.16 

1.30 

2.13 

1.96 

1.04 
:1 • 

1.06 

2A5 

1.42 

0.90 
L66 

1.11 

1.03 

0.92 

0.70 
. 1.23 

, .... :-
'.::P.,. 
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I 
~ ", ·_'·c 

I 
I 
" ',' 

I 
I 

',,{'j' -:~ it 

",;\~ ", , 
',I 
,',', 

'§('I)i/,,::, 
'I:t ~l,!1::,;·.:l ~ ; 
1 ~ f; l', \, 
.. ~ , 'j, • , 

, 
(t?i~~!"" '\~ 

TABLE XII 

, Pond No: l':Soils Analysis Uraniurp/Radium Ratios 
i\" ":,,,!;'I ",',';', --; ';':'After'Final Exc~lVation" 

, . 
::4}11!i:i:i>Li ';; ;:',1;, ,:; f:;" ::;',:1;' 

Sam ple'~bdl.9,bff.'·':!i' ';',1 ;'!:Rad.i,Llm.~226 

)~::j'; \ ';~" ,', GpCi/gr(1)':" : 

Centerline 

SO'· 

100' 

12S'@0.5'''''' , 

12S'@LO" 

12S'@LS' 

12S'@2.0' 

200' 

400'@0.S' 

400'@1.Q' 

400'@1.S' 

400'@2.0' 

" 

, ',,:: /, ,East' Li!1e"J::' , , 
" "", 100'-SO'**, : 

, :,~:'", 

100'-7S:@0.S'*** . 'II!., 

100'-7S'@1.0' , 
"." ' 

100'-7~'@1.S 
, ' .... ,. 

100'-7S,'@2.0' 
", <!-. , 

200'-S9'@O.S' 

200'-50'@J .0' 
, , ' 

200'-SO'@1.S' 

200'-SO'@2.0' 
\ 

300'-~O'·· 

300' -S5.'·· 

400'-50'** 
.,;:, 

27.0±2.3 

42.,8±2.9 

717.0±2.2 
, " 

, '799:0±2,3 

54'.J.0±2.1 

581.0±2.0 

46.1±2.9 
'" .. 

307.0±5.3 

lOS.0±3.1 

289.0±5.2 
, ' ,.,' 

206.0±4.2 

....... :]~\jH;~, .. 
414.6±S.8 ' 
.',:,1(, ",' "L; 

464.0±6.8 
" ',' I '... I: :,~,:, 

208.0±4.5 
. ',·H. h' ';, ,;1', '~"i' 

231.0±4.8 
;: :'1 ,\. "~;" 'I I,! 

: 10.5±LO 
!"-: ,,"',' .. ,. , ' 

379.0±6.2 
, l ;-

399.0±6A 
,,,, ;"':lh ,I, , 

466;0'f6~'4 
377.0±62 

367.1±~.2 
, " 

303.2±5.1 

291.6±4.4 

"," .I',,:, 

I:.' 

,,:" \ "I 

• ,','; ,i."l. j 

';, :' J 

,', .y,r?ni~~, 

'·,r' ~. 

(pCi/gm) 

1322.0 

383.0 

1,09.2.0 
'?fS'o' L. 

1064.'0 

1380.0 

264.0 

409.0 

121.0 

377.0 
, " t ~ f 

:-239:0 

;4": 

!'l,iit,<· .. 
<'?SiS:b' 
", '!<," .• 'f(f . 

672.0, 
I "'i}~!{ ,1::-

336.0 
• 11'("1. 11 ' 

. 376.0 

403.0 
'{"'tl 

45.7·9 
i ; ; ;,';1 ,I ~~ 

·"S91.0 

565.0 
.' 

424.0 
, ~'~ ,. 

395.0 

468.0 

" , , 

·This .sample was taken after cleanup to replaL:e Center Li,ne-25'. 

48.961 

8.9S' 
1.52 ' 

; ,.:, " 'r.5S':" 

, 1.94, 

2.38 

5.73 

1.33 

1.12 

1.30 

1.16 

.' .' 
" , I' i-,·1!1 

1.59 . 

.1.45 
, " .. ' .. 

1.62 
'{, 

1.63 
, ,;' . ( , 

1.42. 

1.06 

1.15 

1.46 

1.50 

1.16 

1.30 

2.13 

".'", ~, :1 . '\ :,J,'j~ ,: .. ~~;,\; . . 
*.1)1~~, data is the. same as .. ~hat ,~hown on Table 0.1,j~~icating that aLldiiit~nal excavation was nol 

con~~:Glfdat nli~ :.I,ll~ation:·":/~";>' .. :.';ji:··· ":; ,::<:~;:i:'i[~~(,:,. ..} .,> 
•• ·Extra samples at same' or new loc.llion. 

:,!. , 
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, J " 

,I, TABLE XII (cont!nued)' 

,Pond No. l' Soils Analysis UraniUrll/Radiul11 Ratios 
:,,'. "~"~';>;·'i':;·:';'~''''.' . :.:~'" . "', ,'"t·'i';j·. t':' ! .. 

I '~'" ""'After Finill Excavatiori' ,':' 

Sample:Location' ".' 'Radium·,226 

"':' I "', i ",JpCi(gm).,,: 

West Line 

100'·SO'" 6S.9±4.4 

100'·100'" , ' 163.2±3.7 
100'.1'50'··""':' .:,' . ,,';~ .. ",',:, i~24':9f·1:;.~"';""';"""'" 

100'·200'·· IP7.4±3.1 
200'·SO'·,· 381.2±S.9 

. i', !r 

.', :.'" 

125'·340' , 

S5.1±2.1 
!~~ ~ •. 0' .;' . ,:11' 

107.0±3,4 , 
, . ,. ,,~,,~ '1]'1 r' . ; .. ,~.:, 

,439,:,9#5},; 

l 'I • ~ 

, :',< . " ?~'l~,', 
: 't':":\' l:'{ 

'tl 

" 
if' 

, , ' 

\ 1 

Uranium 

(pCi/gm) 

UlRa 

Ratio: 

129.0 1.96 

,;t" ";l}Q;:.q',,.,; <"i ,'::, .. , L~~,'. 
"'''~''I' '''''2'6' ")4" ,I' , ,.,,,d, ,,"" , ,"','., '" '1" 0'6" 1 ' . ~. <,. t,::" ': (:- ~ . ,.... ~.. .• 

263.0 2.45 
~ : , ... , ,:.' ' . .' 

541.0 

70.4 , 

, , , ' 

: 
I 

" 1.42 

0.90 

5.03 

1.78 

1.89 

1.42 
; .. 

1.11 

'l.Q~ 
. ;, 

0.92 ' 

1.38 

10.06 

.1,' 

\ '1~):1;';~' . ',.. ' '.: '. ,:,~~.;. , , . "/::~i 
*Thissample was taken ,after cleanup to replace Center J.ine-25', 

• ! • ~>'" " . :<"I(;:::~f;. . 
··This data is thl.! same as that shown on Table XI, indicating that additiunal l:xcavatiun was not 
conducted at this location, 

,.I 

···Extra samples at same or new Iclcation. 
I ""I: 
::" I 

.' ":~ 

,.",rJ 

I, 
i: 

, ' .. : . 

,-.' 
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Sample Location 

Centerline 

30' 

50' 

100'@9·5' 

100'@1.0' , 
, t" I 

100'@1.5' , 

100'@2.0' 

150' 

200' 

240' 

, , 
'I ',. , 

<, 
, , 

East Line' 

30'-50' 
'" 

30'-75'! 

100'-40', 

150'-25' ,; , 
. " ".~ .': ,~, 

~'.i·:~:200'-15', ' 
• l ..... 

"<:::,,.,:~::{, ,', ,,~j;t ,> ,~ .. 

TABLE XIII 

.' ?;~;~;It!' 
i l ",p',.' 
,.: .".' I. 

", 'f , " 
:l -to!._ 
~ \ ~ 

Poqd No.2 Soils Analysis Uranium/Radium Ratios 

After Initial Excavation 

Radium-226 

(pCi/gm) 

; 2.7±0.5 " 

" :~~,5.7,±3.7 
69.2±2:3' " 

19.4± 1.4 

41.7±7.0 

114.1±2·9 

216.7±3.3 
.'1· , 

388.6:1:4.7 

!.' 

Uranium 

(pCi/gm) 

4.1, , 

23,5.7 
\' , "'107:16':' :,.: ': ' 

37.6 

18:1 

10~0 
~ :;: 

288.6 

341.5 
i ,: . 

836.7 

U/Ra 

, Ratio 

1.52 

1.42 
'.. i "{55'!~' 

" '.1/);4 
O:~? 
1.43 

2.53 

1.5,8 

2.27 

0·45 
1.33 

2.72 
" 

1.77 
:i.09 

. ~,"." West Line::,: 
": .. :.'::,.;". t o· ~T~~:·~.!;i.'":;'::;, .. ~; \. ,~.' ,.~': 
, i 30 -50 t " .. Yl,i','r:' , ,9.16 

,,0.89 
, ',CO( ,: i~'" :, 

.". 3' 0' 75" {fl~'.'!:, :' .. : ::, ~ .::;l:~~~l~;h; , 
100' -50;;;O:'r\:;! ,.; 'IY . <, ' 

150'-30' .. 

200'-15' ' 
loi 

85.0±2,~1 199.8 

,', 
,/' 

4.8~ 

1.57 

2.35 
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~.". . . 

I,:' 
"~ .. ' .. 

I~, 
,',' 

'., 

~l ,,' '; 
. J! ':~;, ft~~!. J;~':!'~ , ' . :r~ IJ'~ , r· ;l~'; 

',2 :.:~:i.,~ , Lii f1i':';'; 
" /' II I ~, 11 ;i,' i \ ,i:',1 :,' :>~ 
! !;,.: • 'i ~ • '. 

, ! 

(. !:\",,;:' ',( TABLE XlV,: :~(r'i ,.'1 

Pond N?~,,2;:SoiIS Analysis Uran'{u.1l1!R'idium Ratio~: :,:: 
After Final Excavation 

SampleCddltlon • , ' t, : R(;diuril~22b ' 

(pCiigm)il' ' 
Uranium 

,CpCi/gm) ': 

U/Ra, ' 

" ~,' ~:' , , t' I " ~ ; , 

Centerline 
30' 

50' 

100'@0.S'*"'''· 

lOO'@l.O' , 

100'@l.S' 

100'@2.0' 

150' 

200'@0,5'~* 

~00'@1.0' . 
200'@1.5~ 

• " "j 

200'@2.0' 

240' 

West Line 

30'-50'* 

30'-75' 

100'-20'@O.S'** 

lOO'-20'@1.0' 

100'-20'@1.5' 

2.7±0.5 

165·1±3,-7 
, '1 (). i'fO,. 4 ,i :'" /" 

1:6'±P;1 " , , 

0.9±0.1. 
,: ': ',; I\: .1 

0.6±0.1 

114.1±2.9 ' 
, , 

143.0±3.7 

74.6±2.5 
, . 'j' 

27.6±1\ '~~" 
~~ . f : : L 

12.5± 1.1 <I 
. ;: . ...~. ill t! j 

368.'6'±4.7 'R:: 

. . .:, «:~::[r 
, , 141.0±5.6,.;·' 

. .~. -:., t r ~ ~ ", t I j.1 

, ','. 20.3± 1.0 ,:'~i 
( .. ; .l"; tf'lJi!1~l( ',. 
, 69.8±0.9 '. 

'. ";, ' ..... 
414.9±5.1 

53.9± 1.8 

195.0±5.9 

2.7±OA 
"', 

120.0±3A . 

138.0±3.7, 

59.9±2.5 

4.1 ' 

235.7 
" ,',' " No, "'26:4;:1"; :, . 

9.,4 ,,' 

12.7 ',' 
;:).", 'J 

6.9 
288.6 

25?,,0 
, , 

10~.0, 
• ("1,1 

, 34.9i i, 
i.' " , ~!, : • 

18.0: ' 
··'!;J·';aJil1 : . 

836.7~;1 ' 
',. '::/:'I!!i':' 
\::,'~;:::;Jf 

".,! ~~ ;. 

193.7:, . 
"~.: ,,* . 

" 26.9.:.~A·.· 
,'. :,1,_' \ 

10q.8 ll
' , 

734.2 

112.7 

317.0, 
'!I 

2-4 
215.0 

229.0: 
i' 

116.0' 
'·,:u 

1.52 ' 

1.42 
'1.61 :', :' 

9.09,' 
.' .' 

13.66, . 
, " 

11.86 ' 

2.53 

1.78 
, ' 

1.45 ' 

1.26 ': 

1.44 

2.21 -: 

: .: 
• ~ j 

1.37 

1.33 
1.53;(: 

'. ,. 
,1.77 i ' 

2.09 

1.63 

0.89 

1.79 

1.~6 

1.94 

*Only arca(s) rcquiring adJitionaIcxcavation . 
• '. • I 

, ,'" '.", p, 
* *Extra sample at the same or n7~ I~fation, 

" " 
, ", . , , , '" F 

, ; .. ' 
. :·i.'i:i 

f" 

,I, 
i' 

" 
, . 
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West Line 

100'-20'@2.()' 

100'-30'** 

150'-30', 

200'-15' 

, 
'·'.f 

, . ~ I" 

L i • ~ I!.' 

'Raditi'm~226 ,;, Uranium 

(pG:i/gm) , 

73.2±2.7, 

14.1±OA 

" 347 .7±4:8' 

85.0±2.1 

i" 

I' 
" ,'\ ~~),. ~ 

'1,_ 
J! " 

;'" ,d ":. 

";:"lWJ~ 

, ;, :.;;i;t;,)~);~; 
",,I- (. 

;.: l' 

(pCi/gm) 

112.0 

',34.5 
',"' , , .. '".',,,, 5~6.4 

199.8 

ji.'. ii. 
, : ',II: 

• 'j r 
I 
I' 

. :.;", 

·Only arca(s) requiring additional excavation. 

··Extra sampk at till: same or new \ol:ation. 

'\ 
'I"' . 
. t', 

, U/lta 
Ratio 

, 1'.53 

2.45 
- 'L57' 

2.35 

.I ' 

'j," 

: .. .' ·\.,f'.:, 
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'\ 

Sample Location 

" , , 

':, 

, Centerline 

50' 

100' 

."1 oIi-

',' :'.-

-' ::/.{\' 
.,;,. I, 

TABLE XV 
, ii', 

Pond No. :3 S~)i\S Analysis UraniumlRadillIll Ratios 

After Initial Excavation 

Radium-226 

(pCi/gm)' ' 
, '\:~ . 

, , ' 
"Il 

, "r"":, ' 

Uranium 

(pCi/gm) 

U/Ra 
I," : 

Ratio 
, ' ...• ', 

, , . <t,~' 

" ":", .:~Hi' -... 
,} ~!r.~~:~::. 

35:94 
\"';, , 

74.],{ 

: .... 

',. '."-

100'@0:5" .. ,:" ..... -., ""tor"" 
1.06 ' 

0.54 

1.23 

1.01 

100'@1.Q' 

100'@1.5' 

100'@2.0' 

150' 

• ~ r , . 

East Line 

50'-25' 
I 

75'-25'@0.S' 

75'-25'@1.,O' 

75'-25'@1.5' 

75'-25'@2.0' 

100'-25' 

150'-25' 

West Line 

50'-50' 

50'-75' 

100'-50' 

100'-75' 

150'-25' 
": \ . 

: .;' , . t.· 

.1 'Ii' 

'40S.0±S.S' 

314.0±5.6, 

118.0±3§ 

677.2±7.2 

21.9± 1.3 
:, 

52.7±2A 

88.9±3.1 
132.0±3.2 ;, 

106.0±2.9 

384.3±5.0 

831.8±8.0 

\ ;. 

151.9±3.6 

52.6±2.1, , ' 
918.0±7.7 

24.8±1.3 \ 
• I" 

44.2±1.9 

',:' I 

430.0 

169.0 .. ~ 
145.0 

687.3 

, 38.3 

3226:6 

2070.0 
" 

597.0 

2823.0 . 
422.9 

1110.2 

1401.0 

370.0 

1136.6 

89.8 , 

195.6 
; 

, ) . ,; i i ~') ./.;' . 

1.75 

61.21 

23.28 

4.52 
j' 

26.63 

1.10 

1.33 

9.22 

7.04 

1.24 

3.62 

4.43 

. 1,. ': '. 'f.,t.;: "j't . 

. ,. "t;.'i~~~~ti.~,~~~;.(,;J~~~ •. " 
:. '. " 

I'j:"' ., ,11 1' 
me, ~"~'''~''~~;I'!~\!ii:!llit¥**.!$N-@ 
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/ 

o , ' 

,':, ,Sample Location 

Centerline 

50'@0.S' 

SO'@1.0" 

SO'@1.5' 

50'@2.0",' 

100'@0.5.'* 
100'@l.O· ' 

fl.' " 

100'@1.S' ' 

100'@2.0' 

150' 

East Line 

50'-10'**' 

,i ,l 

50'-25' 

65'-20'@0.5'** 

65'-20'@1.0' 

6S'-20'@J.5' 

65'-20'@2.0' 

75'-25'@O·5'** 

75'-25'@l.O' 

7S'-25'@1.5' ' 

75'25'@2.O' 

9S'-15'** 

,~ .. ' 

"I 
. : : ;' . ,l . t[ .'''' 

',' , ' 

,!,:' , ,~. TABLE XVI " 

Pond No.3 Soils Analysi~:Uianium!R'ldium Ratios\:~,:' 
, " "~ :!.:,;~fter ~,i~,ai~xc~'1~,,~,io,n:': ' ':\;'::~-:':'" 

~ .' ~ . Ii' r 

, R~~i~rii~226' U,taVl:ium ' U/Ra., 
• ~ '9' , 1 I • ~.' 

(pCi/gm) (pCi/gm) 

35.0± 1.9 

91.3±3.0 

101.0±3.3 \, 
" 

2.8,~ O,,~ j;: 
879.o'±7.<j' , 

;j"!J. "!I/~ 

452.lh6A{, 

315.0±5.4,; 
" j ""!', 

421.0±6.2 

677.2±7.2 :-
~. • • . . • ,j" 

, ,-::, .. :' 
,I :; ~ . , 

.' ,"I 

56.1±.74 

21.9± 1.3 

44·7±0.67 
33.6±0.58 

.!,' 

68.7±0.83 

l10.7± 1.05 

52.7±2.4 

88.9±3.~ 

132.0±3.2 , 

106.0±2.9 

130.9±1.13 

, t '. ~ 

",':i),J{:' 
: ..... ;:~., ,.:" <~. ;}:: : . ; 

i L :. ,. 

~ ~ .' 

" 

80.7 

17LO 

121.0 

39.0: 
;, "I ;k 

1163.0 , " ... ,",} 
503.Q,' 

741.0 

3~}, 

24)3.0' 

2275.0' 

689:0 

310.0 
3226.0 " 

2070.0 
I Iii ' ,'. 
" ·1 
597.0, 

fl" 

2823.0. 

827.0 

i , , 
, il r 

Ratio " 

2.31 

1.87 

1.20, 

13.93'- , .. ', ! . 

1.32 

1.11 

1.55 

1.79 

1.01 

13.21 

1.75 

53.98 

67.71. 

10.03 

2.80, 

61.21 
23.28 

4.52 

26.63 

6.32 
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:,1 

~ ,. 

, TABLE XVI (continued) 
, 1 

Pond No. :3 Soils Analysis Ur~I1ium/RaLlilllll Ratios, 
After Final Excavation 

.\ !: " . . ,"I :~:.;:. . I" ... 

Sample:Lo'ca~i!,:n' , 1 ~R~ld'iillil~i26;' 
, ,(pO/gill) , . d:;" :,':. ,': .. 

r •. 

We~t Lint! 

50'-50' 
',: ,I ' 

151.9±3.6 

52.6±2.1 .... : 
50'-75', 

75'-30'@{O.5'** "'" 

75'-30'@LO' 

10:Z.0i2.8' , ' -"4"" ,; , 

:> LI±O.3 
It' • nl .. ~ ... !.~ I' , ': I' :1.1 

75'-30'@1.5' 

75'-30'@2'(), 
, , , 

100'-50' 

100'-75' 

150'-25' 

/,' 

1:.7±0.3 
i ',' ~ , ',: 

2.4±0.4 
1,.· \ 

,<JIB.0±7.7 
"!'Y' 

24.S± 1.3 

44.2± 1.9 

" , 

: 'J 
,.'!"t,' ,;: 
.: ", - " 

, " 
I ' 

11'· 

~. , 

.)1 " 

• Only area(s) rcqu i ring;'ldd'itionai: c,xcavat ion. 
. . '.,: . .' !;". 

··Extrasample :11 ihc ,s;;~;~ J~ ~'~~' iOCali()n. 
'1; .: ". " 
·'l,:r,. " ", .: " 

'1'. ' 
• ~ tY 
,', 

'. \. 

Ura'nium ~ 

(pCilb'm) , 

I' 
I' 

1~91.0 

3.70.1 
I " 

"'-~ldLO' 

, ;i3~ 7 
. " ",1 ' 

5.11 
" 

, 6.69 

1136.6 
1" 

'89.8 
, 

195.6 

'~. '.' . 

U!RCl 
Ratio 

9.22 

7.04 
'""G:99"'- -

'1~A5,\ 

}OI 

2.79 

1.24 

3.62 

4.43 

; , 

/' 

. ,.! 
, , 

"'/ 

(' 
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-:.' . 

I' 
: ....... 

I 
:.. ~'. ' 

I. 
I 
I 

• 1 

Sample Location 

50' 

100' 

200'@0.5' 

200'@1.0" 

':' 200'@1.5~ 
, '. ! • 

·,200'@2.0' 

'300' , 

400'@0.5' 

400'@1.0' 

400'@1.5' 

400'@2.0' 

500' 
j 

600'@0.5' 

600'@1.0' 

600'@1.5' 

600'@2.0' 

700' 

East Line 

100'·50' 
\ 

200'-50' 

300'·50' 

300'· 75' 

400'·50' 

500'·50' . 
I '.'~: 

: ~r 

' .. 
.1'. 

• ,<-" ~, 

f • 

Pond No; 3A Soils Analysis UraniumlRadium Ratibs 

, . After Initial Excavation 

Radium·226 
: '.1 1. 

illQLgm) 

43.9±23 

42.5±2.2 

Uranium 

(pCi/gm) 

2965.0 

872.0 

UfRa. 

Ratio' 

67.54 

20.52 

46.2±2.3 : 1352.0 2Y.26 
1·"'·';·~31.2±1.T:··~·' .n; •. : .:: :232:0" ",,-,~ ····7;~;;f .. ·:·· 

';.. ' .. j" I • ,. ,.. ., t ,', '. I '~': > . 

,,, ,. 

,.' 17.2±1.3 .;:' ',: .. ' .i •• ·' 117.0 ,: .. 6.80· 
42"0~4:I<!':":; ..': . 1:'244:0""': ,;. 5.81 

., 1l.'9± 1~2 ;'::"39.2'" <~.29 
, .J!' .. ' I . 'i~' , . ~ ,' .... , " !.' . ;- • 

1.3±0.4 . 52.4 . 40.31 

1.2±0.3 

0.9±0.3 

0.8±0.2.,! 

63.8±2.7. , 

76.4±3.0 

46.3±2..1 

21.9±L5 1 

20.9±1:3.'· : 
.; .f' • ,'1<1. 
18.9± 1.8 '. 
': /i1f 

, '. 

if . I. 

,41.5±2.3 
. ,\~ .... ' 

. 20.5± 1.6 

16.7±1.5 

19.6±1.6, 
'I' 

17.3± 1.5,i 
I . '" "I ~, 

53.9±2 .. 6
1
:1 

, .. ' ,',1 
':11 

',' 

',' ';1."
, 1: 

.\ . 

:,.,': 
" , " I 

: ,:;'," .'1' 

:: .\.: 

. "" ' 

48.8 

,54.1 

45.1 

260.0 

480.0 

134.0 

31.7· 

28.0. 
; '~" .:--. . .' 

85.0 

.' . 
,'25.7 

; •• f}l 

1'53:0'1 

91.6 

1~7.0 

54.5 " 
j i:, 

447.0 
, ' .;Ij, 

,'I 1, 

40.67 

50.11 

5638 
5.82 

6.28 

2.89 

1.45 

1.34 

4.50 

, ,,' 

0.62 

7.46 

5.49 

8.01 

3.15 

8.29 

" . 
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Sample Location 

East Line 
'-.. 500',,-75', 

GOO'-50' 

700'·50' 

West Line 

50'-75' 

100'-75' 

200'-75' 

300'-75' 

700' .. 200' 

~I ' , .:~ 

!" ' 

TABLE XVI I, (continued) 

, Pllll~1 No. \3A Soils Analysis Urani,umlRac.lilllll r~,at.ios 
, .' • I : '.' 

After Initial Excavation 

Radium-226 
(pCi/gm) 

61.0±2.S 
;t!, .. " 

3S.2±2.5 ' 
. "." 

12AJ;(),9 
i;: 

, 
I":" 

37.2±2.l 

6.2±0.8 ' 

7.4±0.9 

: 17.9±1.5 

,2.l±0.5 
':\,; 

40.2±2.2 
••. :( , )'1., '<.' 

,17.2±1.4 
'j! t: ~ ·:1;j ' .• :' , , . ! : 

. .' ,;'22~9~ 1.5 
.' ,1i • <' -' ,I 

if' \~,' 2.,8±O.4 
; ", i:, 

, ,'" 2.Q±0.5 
; r' , 

51:5±2.6 , 
19.3±1.6 

40.3±2.2 

. ' .. 
;:;:,;: .. j; . .' 

,; ," I 
, . ' 

; .~," l .' 

"'.:;, " 

]' 
., .... 

.. ~ ;i 
" " 

Uranium 
CpCi/gm) 

,266.0 

, '25.1 

3(),,2 

,::' 994.0 

45.8 

, "'25.3 

", 
;!' 

U/,Ra 

RatiQ 

4.36 

0.71 

,2.44 
, . \ '~. 

26.72 

.7.39 

3.42 

7.32 

8.10 

10.30 

11.16 

3.83 
:,:", 9.57 

9.24 

, .' ,: i3.16 

5.18 

10.27 
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Sample Location 

Centerline 
20'''' 

50'** 

200'@0.5' 

200'@1.0' 

200'@1.S' 

200'@2.0 

300' 

400'@OS 

400'@1.0~ 

400'@1.S' 

400'@2:0' 

500' 

600'@0.5' I 

600'@1.0' 

600'@1.5' 

600'@2.0' 

700' 

East Line ' .~ i,:'.· _, 
'i" 

100'·50'. ..; 
" . '.~ 

. 200' ·50'" ' 
.• ; . ':'30"0' , '50"';" " 

'. .~. I .', _ c" 

,.300'·75' 
400'.50' I;' 

500'·50' 

Radium-226 

(pCi/gm) 

Uranium 

(pCi/gm) 

U/Ra 

Ratio 

28.9±1.6 151.0 5 .. 22 

, ". 1O.7±O.9 ,. :"...50.4, ;i! . ,,' 4.71;. 
a ::~:;:"~:"~'h ' ,.'; . J,. i\l:'\',J :"'·H;I·,.\··~;·\,a r,~.,.,.:.;\'tm~f.,;\rl!·;:!l.,\.J~/)~:j~· :,'·1~;";i ,.\.,,:~! ,,'," ".;,' 

: "~'" ~ l~I"1 >~~'~'~?~~~'f7 :6±~O~8:~.i~t,.)1':;\'~'~".~~!;::· ~::1'~r-~~,~.~~~·J,.y.~;~':7~9 ~~:::)~~!!~,~?:~,-Il'~'::; .; ~":{: ~~!\4~:.9~.f' ~t··'.:· 

·46.2±2.3 

31.2±l·7 
i 7.2± 1.3 

42.0±4.2 

11.9± 1.2 

1.3±0.4 . , . 

1.~±0.3i 
O.9±0.3 

'f " 

.0.8±0.2 

63.8;!:2.7. 

76.4±3.0 

.46.3±2.1 

21.9±1.5 . ', 

20.9±1.3 

18.9± 1.8 

53.9±2.6 

"; 

1357:0 

232.0 

117.0 
;. 

244.0 

39.2 

52.4 

48.8 
,J,!,)' 

45.1' 

45.1 

260.0 

480.0 
>j 

.134.0 
. 31.7 

" : ',~ . 
28.0 

·iL 
85.0 

'.,r .• . ' ·.";'l~i . 
'25.7 .,! 

153.0. 
'''l'' 

. 91.6' 
':'", "1(i!\ 

. .159.0. 
':.' .• ,,;:,q" 

54.5 

447.0 

2926 

7.44 

6.80 

5.81 
, '. 

3.29 . 

40.31 

40.67· 
50.1.1 . 

56.38 

5.82 

6.28 

2.,89 

1.45 

1.34 

4.50 

0.62 

7.46 

5.49 

8.01 

3.15 
. 8.29 

. " ~ 
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') 

, TABLE XVIII (continued) 

Pond No. 3A Soils Analysis Uranium!Radium Ratios 

Aft'er Final Excavation 

Sample [hy'~iti~)ri '" <I:,' R·kdii~ri,~~2g·<'" ,. 
I', ' :.(pCi/gm)':':"'i'''~ 

East Line 

500'-75', , 

600'-50' 

700'-50" " 

West Line 

50'-7S' 

100'-75' -,:' 

.200' .. 75' , 
, ~ 

,:·300'-75' , 
::<! 400'-75' ' 

t, i' 

>','" 500~~100" :,' ,', 
1 ,'/ 

60o.~':lo.o.',@O.5' 

6o.o.'-lo.o.'@l.o.' 

600'-lo.o.'@1.5' 

6o.o.'-lo.o.'@2'()' 

60.0.'-200' 

700'-100' 

700'-200.' 

::-, ' 

, ' 

61.·0±2.8" , 

, 35,4±2.5,·,l, 
. '.' ",Ill 

12.4±0.9 1\":' 
; .' ~.:' t!' , 

. '~';\<j;'f' 
, (' • ;'1 

37.2±2.1, ' 

6.2±O.~ I I 

7 4+0. 9 "';::' 
,""-, .. '", 

, 17·~:!;:,1,,:?":I\ ,': 
.' , 2.1±o..S",' , 
I ~;"" '." r " 't : "i;' 'L . i 

4o..2±2.2i' ; 
~ ;' t >J."', • ' . . 

, ) 7,/4f l·.~b',if: '. 
'22.9±1,.5 ~f';I~' , 

2.8±OA ), .. /: ' 

2.9~9·\ 
54:~~}.?' : .. ' 
19.3±1.6 

40.3±2.2 

:1 
'j 
f 

, f. 
i I' 

" 0,. ,', 

·Only area(s) requiring auuitional cxc<l~ation. 
.,,,. . :1., :'y 

··Extr~ ,sample at the same or ncw,I~~'I·tion. 
, "', "t 

,; . It.! 
f, I;. ." 

Uranium , 

994.0 

45.8 ! 
: 

25.3 :1' , 
i' 

131.0. 
" 

'l 17.0. 
':, 

414.0.' ., 
. . ~ :.' t~ , 

192,0.,',:': 
. '? I··t\: t, ... ; 

877'11 ' 
. '." !. ~I. '. 

26.8 
"I 
:,; 
'I 

26.8 
I: 

1262.0, " ,;:.i 
f',,; 

255.0 ./ " ' 

414.0 

,I 

',;i~ 
~;~ : '," f~; 

:,11' 

{! 
'~ ;:~ 

,:~,~ 
\' 

):;~~ . 

U!Ra , , 

4:3.6 

0.71-::. 
,'1,'\ 

26.72 

7.39 

3.42 

7.32 

8·lo.·,: 

10.30 

11.16 

3.83' 

9.57 

9.24 

23.16 

5.18 

10.27 

. 1' ,:"?~; . ~ 

,--.,.---,-~' ''''''' ,!I,,: ::;t~~--.' )~~. (I'~';';~ ~v~~1~~t:~~1 ~1i ,---"-

" 

:~ 

>tl 
·i l 
,;';1: 

.... :.t. ,-
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-.. - : .... 
"-""-'.-~-. 

-: '. -: ' .~. ~. 

. l!'Sdl'lna ..... 

C.L~IOI OYO~ 10YII .U ... 
(OlAYdl OVO~ 11WIj 

SVl~" NOI!YI\Y,lXl 

ON3~3' 

! 
/,' 
j' 

/' 

\ 
l , 

Il~ C-. /UJ.,:I" .. , ""'MJJ.;"'~·~ 
-.... ' I 
~t)t:n!!V t 
111~)I:>VS I ' 

\,': I 
\" .1 

I 

J 
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I
· (,!\ .' 

. \ 
, I 

I 
I 
;' 

\ . 
~ . 

I 

I 
I 

. i 
\ 

, r t • 

I ":',i
'

! 
, \~. 

:, I 

,1'1' 
I 

~ " ;. 

Ii,; i 
I 

0100 

@IOO 

t:. 

,:;,::,: 
t-'" 

LEGENO 

7'.ZOO· .. 

71.100 " 

TAILINGS SAND STOCKPILE AREA 

SURFACE SAMPLE 

SURFACE a CORE SAMPLES 

BACKGROUND CORE SAMPLE 
78 •• 00 N .---

-+ SURFAC,Ea 100 SO. MET E rl SAMPLES 

OUTSIDE OF SANDFILL PERIMETER 

·.:,"i SCALE 

I; ..... ;;; 
o 

• .. 
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.', ; .' " 
>, .t·, 

.1 

".100' II 

I. 

_., ____________ . ___ .....!.!·.~9L"--

LEGEND 
TAILINGS SAND STOCKPILE AREA 

SURFACE SAMPLE 

SURFACE· a CORE SAMPLES . 
. 1 •• 400 II 

BACKGROUND CORE SAMPLE ----

SURFACE a 100 SQ. METER SAMPLES 

PERIME7ER ',OUTSI,OE OF SANDFILL 
. , ... ~, .. 

SCAI. [ 
wnM 

Q 

.. .. 
o 
~ .... 
" 
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.. 
; 
i 

'J..
/ .. 

. " . . 
'7~ 

. I'© C@~ 
,0.11 0.~.-1.I7 
. \ 1.0,-0.22 

1.5 -0.31 
I ' 

~ .. VI .:.~' 

elOOc ®~007"! 
0.511 o.H.89 o.3l 

I.d-0.83 I 
1.~'-1.13 I 

I . " 
;.. I ~ ~: t 

'I, • 

'j .', 

,,·i' 

":"" __ , ______ 7:.:' .•. ~._!L 

... 

, . 
I., • 

SANDFILL AREA NQ 2 
.... .; \ 

LEGEND . . 
TAILINGS SAND STOCKPILE AREA 

o 100 SURFACE SAMPLE 

@IOO SURFACE a CORE SAMPLES 

SCAI.E 

;;;;;.i I 
o 100 

: ~'" . ;:< I ~., '. '~' i 

;i(;+ ,'BACKGROUND CORE SAMPLE 

.----------~--------~~--------~--~--~~~------~--------------~--r_-'-:-',-.'.~----- ;_~;_,_·'_·_·!~_· _____________________ ~T~!~~~ 
~((l,:.·\·.·, 

... 
g' 
• .; 
e. 

.. 
01 
o· • .. .' 

.. 
8 o 
.; .. 
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.. i 

',J,'r 

.,1,., JI >. 
;'1" 
.,"1 . 

,";, '!); 

050 
I. in 

@OOOC 

0.5'-3:68 
1.0'-2.33 
C'5'-3:z"O .' 
2.0'-4:78 

.. ' ~ ~. ' .. 

075C-l:>OR 
3.95 

075C-50L' , 
&.75 i ~~i 

®500~~0 I ~. i, 
I· 

@~ 

1. 

>; I • 

0.68 , 1.80 ' , , 

\ 

OlooC 

0.58 
. '.t . " 

I··.,'"·,. I";. 
' •. 1' 

"" ,:~ ! \' ". 
't.- i, 

.<!)~ 075; ' .. ".' 
0200C 15Q" 

~":i':'~i" •. ';, 
i . 

i 

" 

'j" 

I @300s,. ,"" ... ~ 
0.5'-3.63 ):1: 0 r ~ 

. 10:-1.58 . !.. ~c / . 

" ~.! '., I 
• I I ',. 0 

T5.100 " 

i.~':~~~:) ~'~.~ 
0375C <;)3"?'C-l:>OL " ...' ..,5 -=::i'-::-:;-:-......:/- 3.80. 1.,: __ -... _____ -'-TS .•. S~_ 

0.98 /' .: . 
0400V075 ;'" : 
~ 2.41 

0,5,-1.99 I 
10 -1.68 '.: 
1.5'-1811 ' 

.' 2.0'-2.35 <;)4,OC-50L . " 0 ; 0.:)'·3.23 
. . 1.~-!5.87 

" ___ .' -. I. 5 - 2.04 
... ·2.0'

Ol:>OOC \ E>50 

. 1.~;~5 ' .. ' . :) /:,1: 0.37 

, ,.:,' ...... ?' ';, :.'"l'J;'~":'·' «0\0" C I 
,;, • ',"'I;, .J ,. 

,. '. . 6.00, 
~. " , , 

.. 
0' 
o· 
.~ 

• ... , 

.SANOFILL AREA NQ 2 ." .. \,: .... , . 
• :;,: L ", "'. i 
'.':" LEGEND 

TAILINGS SAND STOCKPILE AREA 
... , 

~' : ,--_ .. 
o 100 SURFACE SAMPLE 

@IOO SURFACE a CORE SAMPLES 

100 
.:,. 

SCAl.E 
I 

° 100 

8~CKGROUND CORE SAMPLE 

" . 

... 
8' 
o .-.. 
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'·\~~j,f:~:~0.;~~~;t~~~;'f"~ 
~:,~~, ·.~~~t~i .. : 

FIGURE 10 
INITIAL SAMPLE POINTS 

, . 
WITH U/Ra RATIO S 

(!)I 

_ a.s' - 0.95 
.' I.d - 4.02 

1.'5' - 5.38 
2.0' -19.07 

o 

\ 

0100 
1.14 

1.11 -" , 

<:::> 

o~.~z OM fAST 

050 
1.~6 Ot50C 

.1.64/ ~.: 
~300C.' ./ './ 

0.5'-26.73 OSO /.: / .' 

·~I.S-a.88 /". 

T7,OOO If 

.1.~-I.54 . '1 2
.
09

./ /: .... 

GIOO, , '.". '. . 2.0'-LOS .. OSO ./. /" .. , ..... '. 
0.68. t.G"' /' .:.' .. ~. -

OISO . , . @~OOC . /'. 
-: -, 2JO OS:lOC-IOOR 0.64 ;c.~,./ ./ 

. 1.0 -1.16 0.67'. . .... , 

.. - _ 9:5,-0~31 0:10 -. --. -. -_ .. "'-'--':'.'.:-'-- ./_. -./~----.,----I-:-:--"""';:":!':;":::::--

~;:O:I·¥·-z.D @MIOUOCKP.IAO· ." .• ~ .' •. ~~~'-l 0 . ./ 
eISO' r N rt @)SOO C I:O'-0~8Z /' ..... 

1.02 "(),a'~5':'f·.··~:t~.1~7(j)3[0 ". c'· .. ,:,:~.~:~·.~~/. 
GISO '0.36 1.5-0.111 1.~9 ~ 

1..111.' . '. 0100 0'0 
0,81 O.II~ 

Q800C 

I 0.50 ). __ GSO 

':J-"\ "O:?-] Ii)'-:::-
/ ~ 0,~6 

- ... '.....--

--"0:10 
1.15 

~:;-
., 0750 . ~. ,., 
.... ,-,./. O.~Z I /' co, :.,.,. 
'", ~:~ ->' 

/ . 

:;~it¥t_> 
. ~~f~~S-'~-":"; ~~',,:-_ 

.-:.{:.~~€:': .. 

',. : 

· .... ·It· 

LEGEND . I . 

.--... -' .:. '--,. 

g .. 
.; 
'" 

....... _ .. , .. ",,- .. ~.'"----- .. 

. '.',- .,,' .... ~ 
~ -' -. TAILINGS SAND STOCKP,Ci AR~A~~;' ':. 
Q 100 

@IOO 

SCALE 

100 o 100 
.' 

, .. -
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5 ', ... 
> ,.-

~ .' 

FIGURE II 
FINAL SAMPLE POINTS 

1---------- -----.---. - · . 
WITH U/Ra RATIO S 

~
.!I.-2111 

1.0'- 4.n 
1."·-t.1~ 
2·0'-,. ... V , , ....... 

0100 

__·;:'·ib.;';".': ': - ~ ., (;) 150 . ~ 
. ~- :.' , 12 •10 0550C·IOOR 

__ .::.... ___ .~ ... - .. - ..•.. - •.•....... _- 1.66 0110--",'-- _ .:----. .. loa 
- - . . ~. () 100 

. . . .. ~'el"o"'" POND· MUCK PAD 
1.02' ,-' 0" I 0 ' . .oso . -.f 

.. aloo ... 
. : 0.81 

0.119 

c> 110 

, . 

aloo 
1.14 

__________ ~~-----~T~T,~ 

", ~.'::=O •.. ~ '. - . 

. LEGEND .-. . . 
(..... TAILINGS SAND STOCKPILE AREA 
Ii) 100 SURFACE SAMPLE . 

.. ·---·.·--·---t-------··@IOO SURFACE 6 CORE SAMPLES 

.. 
Z 
H 

SCALE .'~ 

~~~~I===~I- .-:,'-. 
1000 fOO':'; 

.. 
o 
o .. 
.; 
• 
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~:::~~-~~'~~{f~;f~{ ,'Po '~."'.'~:~:./. ~ 
. ,'~~ .. ~,.¥'r""'''' "?!f.>C' • '" '':~ '": ·"~·?{.-t) ":: ","j :.;.... .. 

. r 

;--------.----t----------- .-----

. f'~-;"'~~~ 
. ...;.,. ~ 
j ."--

.:- ... ~ 
- ~.-• .;:""--:..:~ .• "? .. . ,-: 

"'>.'--1J' 
./ ·'Y .. 

0.5'· 
<'j.d·L94 . 
... 1.5'-0.43 

. ~~J~~*~.!:d-j.43 

-'-------.: .... __ .- _ .• -'::: 

FIGURE 14 
INITIAL 

- WITH 
SAMPLE POINTS 
U/ Ra RATIO'S-

----_._-_ .. __ ._---

'--"-'-- olooe 
050 O.CII 

1.96 
. @'lIZllC 

POND 

orooc 
0.90 

/ 

050 
0.84 

··:ii.
c

;; . -. ~'-' 
< 

• ~ £:> 

.--i ~ 

: ~~: - ... 
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F1GURE 15 
FINAL SAMPLE POINTS 

WITH U/Ra RATIO'S 
~------------.+------- -----.. _,_.-. 

. . 
~:l:-;:..::......:~2.3;:....,;~~--'---'_+_--~--·--· - - -----.--

:- .. , 

. \~. 

@.25C 
0.5'-1.52 

~i~::g~.~~~~:,;~·~·:;;· . f-iI=~~~ 

,-----_.--------- .7T,lOO " 

, -.' . IOO_~c ': 

- - 0I40'~:;'· @ 0'8,~7' 0'0 0200C 050 

. 0-5\5.030,90,-, L4Z 5.73 r"-1.06 

... :: ••• ~. .r" 

'.--' . 

~'--:'_--::'~,-,-~,--__ --=;~ 1'---------- -. --- ---.--

.. 
o 

. t~~::1:1~ON 0 I ... ~~::;: 
.. :..-- :~::-

"..:<'080~050 -' -'. ~ S.o0C-~050-0115 --

A\'r~{~'" , . ... . ... -~ I , .. ~ m 

n •• oo·._ 
-.- "'-=-Z -; ;....~......-. 

SURFACE SAMPLE-" 0100 

@IOO SURFACE a CORE SAMPLES 

'tAL£ --2----
100 o 100 

:;: :~: :;;'~'"""r,'-' 

~ ~ 
L-...;.. __ !'!!I!.-:..-,"~ : __ -=---=.=.=---=I'=&~&-.:.=;p= ..... =--
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. , 

·A. 
lA 

o looe 
20.5t 

FIGURE 18 
INITIAL 

WITH U/Ra RATlds 

o zoo 
23,16 

C) 100 
10. SO 

@:IOO 
° ~'-·11.I6 
1.0'- 3,83 
I. 5'- 9.57 
z.d-lt.t4 

, I @SOOC 
0,5'-S.ZS' -,-
1.0'-2.89 .. .. ' 

-"'::. 

",5'- 10'45 0 SO''''7;'''' 
,2.0'-1.34 0.11 " 

C) ", 
1.SZ

o 

@ZOOC 

0.5'- n.u , 
1.0'-7,44 

.1.5'.,.11.80· 
2.0'-5.81 

.. :{!0.'.,.40,51 
" " I. a -40.81 
, @ 400C I.,' - SO. II 

, <' La - 56.sa 

POND·:3A:~<: .. : .-
,~, ,.~, Q 50 , •. 

c S.I~ 

LEGENO' 

0100 SURFACE, SAMPLE 

SURFACE. AND CORE 

~'~0..!l_"_ 

MPLES' 

",000 __ _ 

/' 
/' , 
/' 
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FIGURE 19 
FINAL SAMPLE POINTS 

WITH U/Ra RATIO'S 

--+---------------t----- -- - -- -,--- ------ ----- --- --- ---
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0100 SURfACE SAMPlE 
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