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ootlets.. SPmples were collected ani! e.sSEtyecl in July~ 1946 and in September, 

1946.. r1"he second group of asseys ( Oetooor end November, 1946 ) was made 

on soil samples taken from the ground SUl"l'ounding all sewer outlets t,hat 

In soine cases~ howe;.rer, soil samples were eollccted f'rorn the ground 
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:tn July11 l9i~6ll' ani! 19,968 d/m/L i:r:s Septemberl!> 1946 .. 

~he h:l.ghesi plutoniwn resu1·t; wer:-1 found in fluid saMples taken in 

July, 1946 fl"'Oill the seep.,"tg~ pits (nu~ber 25 sewer) of DP fiest.. 'i'he 

,\ 1/ 

'' '"'''" ~ 

result sl-U.itmd 6,78\J d/m/L.. In Sep·!iernber of 1946» however, this f:igure 

had dropp~d to about 100 d/m/LG The second highest plutonium result was 

f'O'Il!l.d :in a fluid sample taken f'rom numbex- 3 acid sewer which draj.ns 

contr>m:inat®o operat.:i ons :in 'i'ech Areao "'he analysis of this sawple showed 

1900 d/m/L j_n July, 1946. "f'he figure showed a drop to 12L d/m/L in 0epternber:) 

T'ba soil samples collected from Los Alamo~ end Pueblo Canyons and 

ground ~'ltnound:ing the S0V1er erits showed conte!'1innt:1on to a varying 

deg1-ee. rf'he two so1l.Tces of samnles shrn·d 11g the 'h:ighest polonium 

(?'0 , .. 000 c/rn/50 gms, zo:tl) ~ ano f:tom so:t1 snrro\m0ing the outlet :Into 
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seepage pits n.ear DP E!l.st o 'l'his 

24,907 d/m/50 grna so:U., 
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met.ar was 16,000 d/m on the sm"'i'ace of thE:l g:rolillW found in Los !t1amos 

Canyon nt1ar the drain exit from DP East f:l.lter house., "1'!-:ough the portable 

Victoreen meter vras use6 to survey for pnsBible bets and garmr.a rad::i e.tion, no 

penetrating racUation <-vas detected :ln a.r>y canyon area, except at the 

reading of nearly 5 mR/nr .. , one :i.nch f'.x•n1n the nurfaee 01-r- the v:~ound, '~'h:i.s 

];f'~ 

.. .. 
•• •• • ••• • •• • •• •• 
• • • ••• • ••• •• • • • • • • • • • • • ••• • • • • • • • • ~ ~ •• • • ' ' ' 



) 

) 

~"''~~:.~. 
~- ,, , 

) ) 

\ 

exam:1nations ineluil:l.ng 2'5 sets of sevrer mnrrplcs and 26 aets of we:te:r 

beera. evapo:rated to Moar <1ryt.less., 'I'he residue "'ns l"ec'lissolvad in a'bout 

so cc ~ s ox~ rlistilleo wa-ter end made l r~ 1n :m:a., A copper disk 1/64" 

by ?/8" i11 diarr.-eter vras immEJrsed and the solution sti::M:"tBd for a period 

of' one ho'lT? oried, washed in clisti11cd waterj) and counted in a parallel 

plat.e proportional e..lpl1a cmmtvr for a P~~riod of throe t(j five m:i.nuteso 

Additional c1isks \•.rei•e inserted, stirred, 't'Jasheil, and eounted until the 

counts on the disks cropped to zeroo 

Step..ll. - Fi:fi~y gl."'am samples (29 sets o!"' samples) were used in all 

soil analyses~ '!'he:!) samples Vlf!Y'~ first allcrwed to d:lgest 1.n appro:d mately 

150 ccqs of 6N HCl i"or t¥m hours, filtered, ano the supernatant evaporated 

in 50 cc~s of 111 Bel and aJ'lalyzed for polonium as osscrlbed in ~tep I.. 

.§t-en .. I:U ~ Thl::J solutions from .Steps I and II were again evaporated 

and vtet·~ashed to be assayed for pluton~.\!r.'l. '1'he remainin~ salts were 

dissolved in oist:1l.Led water, the volume kept bC a miniuu.nn, and precipitated 

v.ri th e.mrnoni u .. "!! hydra.dde" 'f'he product was centr:i. fuged in a cH nical type 

centrifuge and the supernata.nt c1iscareetL The precipitates were dissolved 

in 2N HCl, us:lng as small n volume as possible, again cJepenc'linr. on the 

amount of pr-ecipitate to be dissolvedp and then placerl in separeto:ry 

funnels.. Thre>e or roor drops of FeC13 (6~04 gms./250 cc~s of lrl RCl) 
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as an iudicstor anc the pE adjusted ( ·iio £;, green color) by using lN :001 .. 

Ten ce9s c.f cupferron per 25 ce solution were st:b."'reo :into each of "che 

s&mples (3 g,~, eupfel"Ton/50 cc 9 s of c11sti lled water}.. 'i'hen a chlorcfo:rm 

e;l(t:raction \'las carried out en the sa.n:iples.. 'l"he chloroform was evaporated 

'lor one hour, or until the a<Jlu.tioli1 evapoTeted to dryness.. f!'he re:m~:i ning 

salts were cJ:i..ssolved :t.n distilled \':at.er to s volume of not more thrm 

:;rope or lanthanum in solution (1..56 gms of U:J.N03/376 ecqs ot" l'N RI·W.3), 

and one ee of lW were added to each SaFJple., 'i'he solutions were sllcweil 

·to stS~.nd f'o1' 15 minutes and the.n centrifuged at maximum sp:ead in s 

clinical centrifuge for ten minutes,. 'f'he supernatants were discarded, 

the pz•eeipi ts.tes dissolved in as el'f.all a voltrnte of diat1JJ.ec water as 

poss:lbl.e, aud the resul·t;itlg flu.-1ds evaporated 011 ste.inlees stf.lel. plates 

byusing an infra-red sou:ree.. 'fhe plates 'i':Elre then flamoo, and counted 011 

a parallel plate p:ropcrtional alpha counter for three to f'i ve minutes o 

,, __ , 
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Hyerogen pe1•oxide was added and the solution plsceo in en aluminur.1 

heating block and heated to 8 bout 180 cJegrees centigrade. until 

orlda'Mon was complete{]. '!'hen the nask wa~ f:illed up to 1 ml.w:it.h 

organic free sulfuric acid, cooled in a dey ice-methanol bath untj.l 

solidifieo an~ examined through a spectroscope with an ultra-violet 

light sout•ce behtnd the sample. The uranyl jon band, if nresent, 

was compared 1l'lith 'known, prenared standards.. Organic matter sno c£>rtain 

metals present in the solution inteTfere with the detectjo~ of UTanium 

organic matter it is alruost irnposs:tble t.o obta:lrt accurate results by 

of organi~ matter~ However, other m~thc~s that we al~ acquainted with 

do not glve rel1able results to the minu~ rl~gree that we reauire (1 - 5 

micrograms/liter of solution) .. 

D1TI%2.li Inst~rqt Sprva:c pf .. Cfln;y;;on: The Portable "Peevr'ee" alpha 

su.rvey instrument equipped w:lth a "· x 6 inch fle.t 'Pl"OOO nne! headpho11es ~ 

a.nCl the portable Vic tore en gamma SUl"Vey meter were used in surveying 

selected areas near sewer exi. ts and ~ Alamos and Pueblo Canyon~: • As 

near 1evel surfaces as possible where water had washed t:i'l! settleii at 
' 

some time ·were chosen as spots for tests m. th the :inst.rurti'ents., 'r'hi.s was 

done to insure against poor raciation geometry.. !It best thf' sur.fe.ce survey 

of grouno area is only in~icati~~ of the alnha contam1nat5on contained 
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191,6 t,To:~.~'l:-h o~t> BED ;1 re~ r SF:D r~x·0a 
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Ji':r:l)t:ltSrJ :1 rr~;~:J 
I,1o'blo Car~;ror1~ 

l/11> 60 )::::; .;} 
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rrest 1"'es:V.'lent:;ial 
13~2! .. Com'lectt5 
'i'ech Sard tar:;v~ 
Sw~ttl"'e 
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C ol:tec<~a ac:i.d 
snd chemicals 
from D~ H, Sigma, 
f:H'!.fl other 'rech 
J1ree. 13ld~ea. ~ 
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July, 1946 North Bldg.T-124 

E1'1pt1.$e :into 
Pueblo Canyon. 

Collects fx·om 
far north 
resi.aent.ial 
ar"'a .. 

40 60 4.3xlo-4 

05 San5 .. t.·~.,:;:·v Sent.~ 1946 ~6 0 0 
"'""-"'~'2&.n.wi~-.."''Q.~*"•.......,;;'7"~..W.~~.:wT<-~.,..er,...,._-vo.~L~~~·~~~-~-i41t...., __ ~-=---,.• ~~~~~ • 1 ..,.., .. • 

{/6 St~n:l ter~r ':'\ 
'"" 

July P ).Ql:., Iio:rth Blog/1"~94 
Pueblo Canyc..n 

McKee Houe1ng 
tre~s 

600 .l~O 2,.gxlo-t 

#6 Sazd. ta:ry Sep·t .. , 191~6 2 .. S 3.3 2 .. 1x10=? 
~-'~~~~ .. w~•!'.-t-·~~~'-""::t~··<e:";o-~~..:·"--.....e•~•~r.~""' .. ~ -~w t:cm;..--.--~...--~-n,.,-.-..------ •• • o: Q - !" m •~ 

1:'7 .t, Sf1:n:t .!C<SI1~;" 2 Ju.ty' 1946 Hanford Area 2SO 1,..0 2.&clo-4 · 
• • • ., -

J •••• • 

North of' old 
Hanf' o~'ltl Jl :r.ea o 

Pueblo Canyon. • • 
J •••• ., 

~J~ l:~.:~J..t~:::'y f.eptG • 1946 4.2 4 .. ~ 2.Bxlo-5 - --~ "~ 
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1 Ju.\y, 19M> Nort}l of 
c o:nt.B mir1a t{')d 
OUr1'1Po I.os Alamo~:~ 
Cnnyono 

lll,.P. Area 0 20 l.t.xlo-' 
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-110 C' "'"'.: .j • .., '"·~·,u /' ~,L<!...i.J.. i.,:;,~1t,,f None July, 1946 East of Y Bldge Y nuilding 200 
Emooties ~nto 
to~ Almmoa Cnnyon 

<lia c;f.'),-,,· "'~'*'"" o,.,t 19'6 6 2 

0 0 
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s;;;j;IC"f.rum~;;;& Sepfu- .. ~·DateCoilactecf -Source-Of Sa!"pJ.e Sour'C'OOfse~11a~e Po- . Pu -· Pu rrticrog~-

- - -·----· . !iLmf!.!.,.__o~11---· a ·-·~--J~l'Jl~..!?f~ :'J.§y:jjJ:_~~nr no~--- ---------· 
~110 Sani te.\J:',V 

.~f .. '!\ w 4.& ... , (:"'l 

.fl .. "~' ~anj ts'•"'l? ,;J • .,;.J •»,j 

/'"~1"; '• "~·'"'·r•;•· -:r .1.... ~~:tL1. "}~~7<~'-l' 
f]l2) .. 

Jqone July, 1 9~6 

!~one July, 19~6 

Sept- , l9.l6 

Prom X Blog. 
Los Alamos Canyon 

North of 'f'=470. 
Los 1\lamo!S 
Canyon. 

x Bui113ing 6SO 20 1.4x10'-1~ 

16 11 ?.~lO .. &j 

'rhet.e Dui1Cling 200 1.0 ? .. Ft~lo .. 4 

t, 7 5x10""5 
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J •;;;'~.3 ~l:in:it.:l:t'Y 
• ·-t.."" 

Hone 
J... . 

• • l J... ..t 
• • 

July, l9Jl:, Fe.st of' R .'i". 
Shop. Lo~ Jll.'\mos 
Canyon. 

lL. If .. ~hon 40 60 1~.3x10"'4 

. ..l ; 
-""jr!l.J • - Sept. ,1946 2 21 15xl0-
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.,,·1~ I, ~o!';\':)~ ~''>'<"'~,-

.)" _.&.-,:. .... 'l•_-.1_-\. dl\,:.,111-·'!) _.J··· . 
·..J·· • ..) ... • . .. 

• 
r§1.4 St:.tnj~ ·C!1:e;}~· 

!~one tiuly, 1946 

:;ep"~o, 1946 

Ea~t of' DP 
laundry. I..os 
A la:moa Ormyon .. 

DP L!lundey .4,.,0 

351. 

210 l.~:d0 .. :3 

2'7 19.2x1C""5 
V..~r!W'~..,....,_~...,.'!l'~>ttl-l'.r~.._~........,~--~~~~~~~~---__,., J<~ii!..?Jio-"'~-- ~ 

#15 Se.ni ~;,'l:i:Jl" Nox1e .Yulyf 1946 South Bldg .. 1, 
D G P. !Jos Jl.lal'l'os 
Canyon .. 

No. 1, D.P. ~est go 120 8.4xlo-4 

22 9 6 .. 4xlo·5 iY15 San.lta:r~r Ser;to, JC)£6 
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s;;,};:t;'~;;-;-&·--Septic-· . Date-C~ileeted Sourc9 ef :~~n·nn'le . -~ou:_;;-e· of SGwtag~P~-~microg: l'i. --~~ 

.'t~£:~_.2.f-f.er;;Q1:.~~·- ~QWLN2t--------· ---~--~/b-d_ ---~-
~$16 St~1).1.~1.1jT l'Jone July, 1946 Sou~;h Bldg.. 5, D. P. f'l'ost r50 0 

D.P. ~esta Blog. 2~~ 
Lo2 ftlamo9 C rmyon. 

21 ·,?j,?. ~,., .• , -~·~.,...,., 5"'-pt 10 '6 1" 
!1 ...-.. v ..:io.f,r ...... ~..tl.i\.~t. ;-; ~ • g """':;:;~ ... """" 
.__..."'.,_.,.,.__..~ . ..,.~,., .. --..;~, ... i~~--·----------~111'..._,___...,..___ ..... ----------~- . ~"- . ill'' 
rl::t7 Sr1?li T~:ry lione July, 1946 South Dldg. 5 

D.P. ,~est. 
Los ftlnmos Canyon. 

Bldg. 9 200 20 

0 

1'3xlo'"'5 

1.4xlo ... 4 

{17 B&.nH;a:ry Sept., 19l6 .30 21 1'5xl0"'5 
f<t;~t!"!~ ... ~-~-~ .... ~~~·~-~~~~........_ ... ~ _,_,_~811» ----~---· ........ _.._...__ .... ~~~__,..,._ .. __ ~-----"""''·""-'·'~~.,.-",.·"'..,.._,.._ 

. ·ruB. ~m1~.-~~:::7t . .lt. t> '-~ L ..._ 

,__ . .,.. . . .. . 
•••• • .... < 

~Jone July, 1QJ.6 South B'ldgo 52 
D.P. Loa Jllsmos 
Canyon. 

Buildirte 52 20,;60 540 3.7,rlo-3 

• • ~ c:••~, .. 6 'S 6 ~ ...,~! ~ ''"•tt.ii~A••=::a"'·~·:·,>,""''<l' S""'p~ .,,.../. 19 "'f~ !. ?,2 ,..,.1~'> :J ~·'.J.,"<J -c"' ... "-·~·v"'-~,.!l..y '0' \lo' .... ,.~ J"""Jv ~~ ; •·A lJ 

lt;.~is~r&--...~~ho--~- ~- ~------ ,.,. .. .....,._ x "w~ ~_,~~-------·~---..--.,._...,.-~:":"""::""~'.,.:~·"'brx ... ~.:--: .... ..,. 
/•19• ~#)Of'": -'l~.., .. 05'r. • J!e- -~ ~ ,.,,,~, .~ -..ro:-4. (.J 

•••• • 
••• • • • •••• • 

~~~l~j sn.~1i t&JrJ 

f/20 Chem1.ce1 

~!one 

lqone 

July, 1946 

~c. ~ 1"; <t '-"~'P~e 1 -J..,O 

July, 1946 

r/20 Cb0rfl:leal Sept.,, 1946 

North Blt1g., 51 
D.Pe, Loa ftlamos 
Canyon. 

Los fll.amos Canyon 
a.fter pass~ng 
through seepage 
pit. 

Bui1c1ing 51 

r.olleeted from 
wa.ahex-·s and d:ra:i ns 
i'rorll DP l-tiundey. 

160 

4.2 

2,.000 

593 

0 0 

24 1'7 .lxlo-5 -

460 .3 .. 3xlo .. 3 

70 50xlo-5 
...... .....,...,... _ _..e'>•o<<t:•f""-'i~';.'Yc<'<" ....... ""''PI'IHIOW""'-<"~~ .. ""'~-_..,..,... ~~ ---~-.4-~=-~· ------------~--·-· v '*=-"~-~,.,.·~~,~ 
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f:) !?;sA B E B'!, - ..,.. --- ...--

:r ( coxr~:lzau,od Pnge 12 

s~ID'PIC1f{-\mh~"'SC~t1c ___ r.ate· cillactecl"s~f'~-;,;:;19-- Sotwce'Of"Se:"Tags p-;·- ·-- ?U:' 
llJt..,...ot'l of ~l,?wtfi:."' 'f<?<!t'!k i'~o d/mll! df.m/L ~~~,,..,-_.,.'OJ;."'-.-..~~---~-----~ Dt;siL # I!UIII ~ .. :W:.t- ---· l5:- ,._......_IUL $d ...... ~ 

1s,:::n. r.lJ~,micc1 TJo!'lC .7uly, :. !46 Sotrth of Bldg. 2. Bldg. f12. Exhaust 
Los .Alnmos Canyon .. Line. 

~ro fluid was e.va1lahle for collecf.:t c:·~ 
after 3 w~eke of atte~nting to 
collect a ssmple. 

#21 (;b81~l:iC.:·~~1 .Sept ... , 191~6 

"iJ122 Chmrd.ca1. ~c·t~e Jul-7, 19t~6 North :Bl(lg. 5.3. 
D .. P .. Los Alamos 
Canyon. 

Dldg. 53 
Filter Fouse 

26 

46,640 

&122 Ch;:.:m5..cr:-.1 S~rrptQ, 1946 . 1954 
.. ~:~.0,',!=,-~~..;:~:{-;':;''-="-...,.'.l.'r,.,.,_..,..~_,;·"l-~~~~,..~..:0-~<G.J'~~--~~~~-Q'_, ___ ___...,,..,.. .,,,_,.<==-·--W~~D--~~----

'- ~ :-~~3 ~Jb£ft(i~~11 
- .J ••• ..( 

• • •. ..(_ )... . 
• • 

I'ione Jrily, 1946 West end of #22o Coll~cted from 
floor ora~ n of 
?2, D.P. 'f'a~t. 

240 

34 24.2xlo-s 

1,1120 1x10~2 

650 464.2xlo-5 

so 5.7xlo-4 

~·•<if'-:;..,:~·~r:l'1 """"-;. "'"''~'~'" 191 6 "'2 62 44 ~ 10""5 ~J· ~ ... ;t ~.rt:J,.;: ... ~~t.i. c:-1~ j'-' "'0 • A4 " • i!:X 
~~...-~-"':'"'..-~"""~_...,~_,.._._.,~-~:ill •ll...,Dll~ w t _.,._ ftm:t:rP r rw.e~~~~ 11 ,............. 'e&Q;w;;aaa •• • - • _. • • ., • ..,.:,.;;'.;..~'"'o~~..:l'Q>~~ . ···••• • 
~~FiJ c~'"'-·icn"t -:+ e .Ji-4: .L<'l!~~- ,_.~.; .. f.~ ~ 

••• • 
llit"lllt.7> July, '~.946 Th?ough seepage 

pH~s. i.Als 1ilamog 
Canym1. 

'F'rom Bldgs. 2 .. 5 
D.P. ~est 

RO so 5.7xl0"'4 

D:o>v~~-

~}!2l~ Ch~nnicnl. -J:t Sept .. , 1946 • .,.~ ·----·---_:::.._ ___ -=:::....------~-:--... ~--ll<llliM l II to i¢0 

S?.lxln-5 43 122 

!f'}·v r,t.""""·r~ ~"'"' 1 ~f-.r",.? V.:IV.;:l ·~~·~~{:6~•- NonG ,July, J9t6 Sr:!er~ge Pits. Floor drains 200 
Los Alo:mo~ Ct1.nyon .. Dldg. l2,D.P .. 1?est 

6,7SO lu~xl0"'2 

i~1~5 Chr.rr~1:ic:1t:t Se:pt., 1946 6; o/7 69.2x10 .. 5 
""'>'~t:.l'!t.l"--".'l't~-!':<~~-·~"~'~-tt.--_.,M,.._.~~~-~·.~,..,.......,.~~--~~-"';.""'-:;...,..~~n..-..n-~t---~_,.-~,~-~~~.....,.r.--~...--<0\~~~~~ftW~~-b:" 1111 II'*Sl"ll! 

-~: V:l.:,.,..tl G::>mp:to ~· ;;;; gms !I dirt ii;;Tt:r:!l.~tea 'lf!:5 th f't.mdng HN03., 
r,m;1:.~·;r ro;><u1t~~ for' t~:;~~:u:dum 5.n 311 cgses were l€1m':l thew 10 mie:z•og./L. 
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n~ ... ,., 'ft;t 
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cc·il ~a1~clc::1 tnj~t~n ~~~~am ne~.r -the ~:d"t.~ of' sP.~r linP.s 
::lc,J"'·e :5 md;en:::~?s ru' Tt:1di ,;;:d;:i ,..,n ~·.nr~ :reg11'::rc<.eT~?d on ·thP survey 
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S~_;.1T~s~-.;,q;r.;-iu;b~~~&~-L~t1_';;n ~-;;f' Stlm;~~-So~f ~e.W;g;"Direct Instrument ~ure Po Pu Remarks 
.':f':~J),~L"-~?!~.6-~.'?!t't[~}"';,.,,,,_,.""''~---~--=--~-~~=~9~·~"·=--·==··<·~·--~~~~=·~--~~~=~--.= .. --~-. ~-t~-=~-~-re~~Lm Ref ~--4.Lmt1.__~bn/Y _ 

S ou~c.h Bldg. 1 No.. 1 
1 '3 ,, S;m:$_ :11 .,Po V\ei'.d;a 11 ,.P. '"est neg o 26 123 

,.~·~·,,..~ .. ,·=~l>;.....,--.,>-.".<;-..,,-_~7''~=*'"'""""'"'~'""'l".'<~<"~~ .... ~SJ ....... _.;~~t'~~.JltQ.~~Q.ll11'~~~--~~~.-·~·-id ~ ... 't ...,. ____________ _ 

South B1ilg~ 52 
~~ 1:L. San:\·(:tf!J:'V D? Bas'i~,. Lcs Ale.mofi Bldg., 52 2900 7 79 0 000 140 

·'--1._;,"""'-''_.._,.""'<b<n.>~-'-""·-~=·~~·"·""'~"""···~"'-""""'"~'·=·"""'~..-.... ~~--21~~.Q;:.~~""-..-JT:""'""~-_,~ .. ..,.~.,..,~....,.r-~,,..._~_,... ,.._.,_ .... ~~=-~~....-,--=>~=-~~--....,.,..---... ~_,.,_, ... .:..:_,.._._~_,__..::~~--....... ---------
Loi1 Alamo:.:~ Canyon P .P. La~nth"y 
eftar na~s:ing through washeTs end .200 g 2 150 

..... ..,._._..,.. _ _,_,n·~,.,...,.,;-.,_, ..... ..,~.r.--ff1~Y_I:E£~"Z. ... "'"'~""t~-=_,~_or ... ~,.~ ........ ""'~"~O!t.>="£!,.~J~'f1 .. [~~ ... ..,.......,_, ____ ~"""~·~-~-~~·~·~---__....""~---.__.... ..... 

Sou~;h o'f m.llg, 2 Bldg. 2 1000 9 No samnle 
~[,os .1\.lamns CAnyo:G F:1<hm.:m~ Y.~ino" solid t'cck 

• ••. • • . - . wall & 
~~:·;~" ... --~w..-~.--., .... ;;.,. ... ,_~,w-~~"-""-"''""-~->"""--=~-"""'~~...-.hlr·"'~~'~=;F~·r:;-:-i.~)~~~;.---r=a"7o>"="r-~~ "'~~~__.,.~~3... ~ ...... _.. .... _..,.,..~-~...,...,....,_,.~~~.:. .. ,..-.-~-.,:;.........e--;..-"..,~=""'~-".¥~"'-C":._.._.,_~ .. -__.,.,..,. ~-

,..,._,.. • . l" o ... 0o,n :;)~ue <> ;;.,;; ~L'" 1 • ~·.L ... ug & :J 

.. ~~·· :'~tT'''~'l~~f3!1 lf.~<:::;s Al"'mos Cas.'l.yc~~ Fllte:J:' House 16j;OOO 10 21../~fff £59 
• • 

~:-..-r-,;d=.~t;;;£.., .. _.,.",;-: .,-.-.... v ...... ~--~.-..... '?"'""""of!:"--"-..,.~~-~-...,.~~_...~~-•u =--·-,. 
'- •• • Seepage pi:Gs ~ Floor Clr.a1 ns 
-'•·•· e,-q . ' "! ~ P ~ <~> n1" 1"" C!I"\Q 11 1~") ""00 r,"~, .. ::-~ •*-.. H.:1emj,. (;n .. ~ ~J 1,;} ... .r. ,- es ""'o ~,,~ fl~ G c:. {,..~v iC.,;J If:.. 

,) .. . ., .... 
• • . J.~9s ilJ.ar'los Cl"'tl:J'Ollh D, P. \"'est, ____ _ 

-',-_, ..... __ . ... t.-Jife't-"'·-_" t"='"<•.,.._,,..--.;::.., __ .,'"""'-.""'"-<""~""-"'_,_~-....:......-.,..,~~~·""""''=at"-"''"'__.,...--'"'~~,4=><->-·->>:r-4""-'"="""''"'"~'-·~"'n"'-=-J.'=>""'"'',...,.-"""'""""''""'~~~--·""""''_,..,.....,_.,.. __ ............... ____ ~---"'I -tL ~-- ~ .. 
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':J-..-.<~· ., . .,.T ,.,, P•na "fll!l 
--'· {.;1.-.. ~~ •. ,_.l, ..,.4'.-. Ulf'~ ~ 

..;. 

~:he cim;~,~~ b:;lr;w shC":.rs the !'GS~Jl trJ ~f' th~ radiog),ssa:rs ~f ·one 1i t.e1" wat.er samples co11eeted from ~tatmant, pools in 
Pi.re'blo CEnyon in ~krp~t.®ml>ar, 191,6w The arees f:rom ,~h:td'l tl1e !'1PT'lnl.:-s were er>11ectet'! al'e 1ndieated Gn 'l'!ap nmnher Ji. 
ra.ch \1'a:J I-J.i'J8a;red for pelon.:l'!:lm end pltr'conium. 

•".-""t"1'~·-"'--""'"""'"-"'"'·e"·"-"'"•'"C>-WJ"h...,.._~.~"'/iihjl;-~-..-~---"""''.o=lt'"~··••<••t."l'"'~·····~~~~""""..---..-.~~ .. ..,""" ,..,..,._~.a. .. -· Q - ~ ~ 

Po Pu Pu 
:c;;.:,;;;.;.:.:;:.::,:;;;~..::~.:::;.:."'·"""'~·«--· _]J,!{~btf.l:..1!!2Gmi!J.~tL----l:.,qJil.ti.QxL.~-~~---·,-------iJLr~!J_._ .. _:_ _ __itfJ)/1t,. • . . • .. m!9.s ,/I. -~------""'. 

") 
r.. Hoe.cl of' Ct;inyon ootwean 

sewer ot1t1G'Go 1 and 2 .. 
0 

r~J<£!~Jo."'r~p-""""'->1•-""~7"',.-,~,..........-~~~0-='"'""""'"""""'"""""''"""_.___ __ ~~--~~.-~-~-·~--., .. --$<..-_,.. __ '> 

Taken dorm.st!'{:Jr.;m 50 "' 75 
" J.. yardrJ below ou·tlet of 0 

f/'J. fl€V'.'E!!'o 

11)0 7.lxlo-l~ 

100 ?.,bcl0-4 

~~=='"=•~-~-~"r'~~~f---~_,..--=cn 'd F T ll ~IV ~--~t1ken 2:; ~~ ,Jfj :r;;-:fd;-:lya 1(1,;;- ------- < $ ..... ......... 

2 where f.l'":J atdc sf'!w.?r i<Ji"'rrt:ies 0 23,700 O.l6S 
iftto Pueblo S·t:~oea.m .. 

~"""'--1('~· .-.,- . .---:..-a~~""i.,~:'r"-''" .,.,~.--~>fi:.~~..,._~,.,.."""'""''~·.-_,_r""-'>=>"'"""~""'""'~'""~'"--"'~~ ... ,._....,..-=.,.:-.-.._.""""""'""'~-"'~-..,...,_.. ... _-~· -=~~~---""-~-~-~·..-~·~~~ .... --- •••..,. ~--. :Qp; d • l -W>-

:, _, c ~. fJ'@.k~n t.oo ,,. •mo j'ardr:~ bol.<'lu 
rY-". .. 2 where 1!3 acid sewer emntioa 0 ') .. !JOO 35 .. 7xlo-3 .. " 
;;_:._ __ ,_,.~ .. ,;t .. 'V,.,..f!>·~--'"'=~~ .... ~----~~--..n ....... ~""=--.,~.<l,~~!!~!?~~on. -~ 
:. T2ken at vcit1t where #6 
i~ 5 2 sn&i tacy Sfl~er el!"pties ihto 0 3,!100 21.4xlO-J 
:. Pueblo Stream north of 
:. ,. McKee P.:rea • 
"ei'~'J::'>VP"l.$"''""'*'·'-~,.,....,.-.-;."'l::O•t""'"'"" ... ~-,.._.,.-... _~~~~>t.or_..~~~-"'" ....,... c -..-~--------~~ II! 1'11'1 far IV P .......... If ilr'h... & ......... wa.. 

• 
~~6 "l ,:; •rai~sn o~{1 half~ rr:ilrJ b~low 0 0 0 

¥-·--,.-~--~------~"~~~!'~ ~2 !ff!LJ:.Wmp, _ , ::..: -, · 

ff.a.ken et Bayou ~t.:resm Gl:'ld 0 0 0 1 ... 
Pueblo St.ream iunction.. -, , 

O'V'_......~-'~-'"'~-'"" ~~-.a."~ .. ~... ..c.-...---~.. M; ~~~~,......-~_,..~ -"'~.:.ot-

?ak%:m at. jm!cd;icn of Loa -.-. 
Al~mos C~nyon §trearn and 0 2,000 14.3xlo·3 2 
Pueblo Canyon St.r('lam by 
ol.d Loude:;."in:llk C~nnp ~i te. 

"'~~v.-.,~_,,..._.~~~'""""'',.....,,.,_..,.""""....-'"'~.,....,...~.,e,-,~"''"'-.-..--.;,--....,...,_, __ ,_..<=<...,. __ =~----*"'~~ .. .,..._-,._ . .,.,~~""'----~-ot.,..~---=------".,- -r- • •~" --fli& __ ,__.... ....,....~,..~'l:<l>-:>..,. 

5!:_cc--"-===;..--... 
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~:r.-.::c•·"~"~""""·~·~'-'"'·"~'=""'"~'~"'-"'";J:'~~-~~-,..,.~.__..,...,..,,..---.~--------------- - l!ii4J:It'_,..__..._. " ••• n a •• t T Jl • 1 

Po ~ ~ ,;. t~ ,,~., .. ., 'hh .. ~·"-... ~~~,~ i1"'l"' '\'$l'll ---t+ ~ ~~ 4~ • ~ -:1.•l·:'!il·~fL;'~J~iA!,•:fo'*-···n·~-~;',.;,~~i,L~··-i¥-'2£lJ!!Pl0e._~·~....tg~~------ .• _S!lm!J;;___ M L/l I rl'lic .. tl -
rl"ake!'l at foot of' falls about · 
one fow:·th mile bel® 0 500 :;,.6xln-.3 1 .... 
1"oude:i!"i"ilk C"'mp ~i te & 

..•••• ~.v •• ~,·-·"""''~"'"'"·~···~·-··-~··~-·-"·-~~·~-·~- -'!";~ne ~ourt'h" rnil_e ___________________________ _ 

2 b91ow foot of fa11s :ln 0 1500 10. 7xl0'"'3 

~ii 

,..~, 'l,aken opposite I.eude:rmilk 0 1,000 7 .. 2x10-; 
grawl r,i t,. 

u-""''.-:r."*"~~~-~~~··•·~·~.,.<o~~""'"-"-"'"-"~"""~"""...,_"-'""'"''' .... ...,;-~~ .-...... ~-.... ~·~--..~---~~......- 1 Jc '" ,14111~....,..... liWC' I • • ,.. , 

10 4:25 2 ;oo yards belO'l'· point of 
new ~?ell dr111in~s~ 

+=-..c!tn..,..,-t•m.:n•!""?o'l~~J...,.~ ;:-, !\ '""--""">~,,~,.:,;:~.-""'"'..,..,...~..,.,...""',._,_""""-~"""""~"~~-!:'1~~'11lf;oo>'~o~ ~~~---.. --~---· 
, • • • :. !)ppm.l.i ti\9 water tro-s.g'h 

JJ}~ • • : beside new Poj ooque cut 
,.... ., off o 

• -···· ., 
• 

0 gs 

• ~~ 500 yards south on 0 105 
••• • :. Pojoaque cut off .. 

.. -"'::::#~"'-:·;e~.I!-op_-~,~·~ .. t.~,.~:l"'"'-·-~7'..,,,-~ .. 'l'~._~,...~-"'~~---~-~-~ ......... R~ .. ~i~~o.....:·G~:ra;;;.....l:'l .... ~C~~e-· "'""n~--~r-~-i~..;-... ;--t~·o-u-·o:-t~l-e ... i--------M-----· -
l~. • 2 of Pueblo and r~("\s Jtlamoa 0 0 

• • •••• • Streams. 

3.lJcl0 ... 3 

t>xl.o-4 

? .. J):d0-4 

0 

io';T"""-""""'""'-'"'~~"""f'~r.,.5.uo.C,<N"<'""'"'• "eo""A£''-~<",.,..,"--<"><""'}-~!1>~,;).---!1"'-• ... il'-·-<'----~-dl ... 4 "fl"' ~--~.,..at!!' .!1 l"f~-·-------------------------------

:?, Rio Grande Ri WT bo·M~oms 0 0 0 
below outlet ae shove. 

•;.:..?·'c-,__..-~..,,,-~4<--~lf'>:~···~ '=~,.,,_,.,_.~-~~-"'

1
'''-'<'"-""'_. _ __._,.,.-,_.,.~~----·-~ -4~-~-r ·- ~,.,. o ___ ._..........,_, ______________________ _ 

?,_!• r~8?'e ;o gj;•mrn OiTt S9.m"'1ee digested :ln ~n ... e. :001 oofol"e routine a.nallfl13. F~gu!"eS are jn 
("~'" /<'.···,-···"""'/·~.,,_,.,. .~:..:.0./ :ru .iU.~i_-,c ,....r\lt.)JH~.;, 

! 01 - - ... ~Lfl-S~:lt-=£ =~ 
:::::::=__ ..... -· -- -- . ::·=====::::::: 

----~ 

·:--.--~ 



'-_.... .... -

Pert 111'1:.:; 

.~··-~~--•• ·-. ' 'I" '-c;:r:: - - --;. --
OI!J" lii:lf*o - -

'-' 

Page 1"! 

The chm~,.._.. bs;1Cf1\' ehe?.'a the results of rad:1ooesays of tl1e lrater samples taken from Los Alamos Canyon streams. 
'i'he li t~r S£lrtrp1ea ~;vero used in each a."lal: &iso The aa.I1"P1es were collected in $ent.emt1er 1 1946. 11-ey were 
Cio11ect,ed f':('i'.Yffi ste.gnant pools 1 and the source of each sRmpla mey be seen on map number 4.. F.aeh m~.m-olP- was 
1''-.BEny~d po1or.d.u.m ~nd plutcnh1.m~ 

<:",';f<!)!'~,_,__~.,_.,.,_..~4:C~""""'-~ .... ~4'-.o-,_.~.-....... ~=--_...---..-.-..~-~_.,...,.,. loC --~ ... ~~<.:'-

F.iMJJ:11JLllb!ml:'P...£: . .,~.-,...l!~~L.t?f.Jla,rnn]&,~-~-"~ 

>111 2 Beweon Omega Builc11n,g 0 0 0 
and Post 12o 

~1l'f.~.:.~~--..... """"'~-• ..,."'""'"._~.----~--~~~-a.-e._ ·-

#2 2 100 = 150 yards bel~ 0 500 3o6xlo-~ 

_.) 

V':lw:-ur-~ ..... -~-...-a.,.,~ ..... -=-~-c---.. ~ ........ =-e-w,.""'"""*""""'U"~~""" ....... ~~~~ ~.!l:;ta,~~ . . .... .......... , ......... ~------------------
•• 

) • ~;.~ :< 2 Los Alamos Canyon south 0 750 ? ... ~xlo-3 
'• :•• : of D Btrllding. 
-···~~ ... ·l"l.:;:-'$'f'.t;o;.O-~.~~-~~-"'· ~---·--...._;;.;......_, --------------- ' --------------------• • Stream drain:lng from 
.. J¥1 :· 2 ccntam:inated laundry 10,500 7,780 5.5x10-2 

•. : sump and la undey sewer • 
•• .,..~ ......... ,rr--....-...::r-·:....-..... - ~~--- .... -·•.a. ----~_.....·~----.............. --

• • Spot in canyon streams _
2 :./;'.5 :• 1 about opJ)osite D.P .. West 8,000 9,000 6o4Kl0 

• • •. : Buil~ings 1 end 2 
··--~~~.._.,_.~,Lr:>:!.,._=,.~.w>...,..,_·~~~~ ....... $ .. >iClllb.-~"!1-d 4t:l,._ Flfrc~ l> __ .,. • b "'f't<w"FCr?.........,.....lll'""~------------,_. ____ _ 

Canyon outlet draining · ~ ~-

#6 2 from seepage pits into 850 3,500 2.5xlo-2 
----..-...-- ........... .---.-___,....,....,--~~O.!L9.!m~<O -~vv ·: _ 

{J? 1 Spot about 1,000 yare~ 240 375 2 .. '7xlo-3 
below #6. 

-~....--..V€"-';~"(.~~- ~ liS • ··- .... 

tY'S 1 Spot about one half mile 50 225 1.6xlO-a 
below DoPo Site., 

~-""'~-".l'llr:~<--~ ...... (f~l.-...... 4'<~~-""~ ~~""'"'_.'*=" ...... ""~"< ............ ..W~--·=~=.,..._...,.~,_~,.,.. ....... __________________ _ 

. ~----~----
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("'1> .... ~-.. ........ -,.~,..,30'"""~...,....,_. __ ~~ ..... --"'"""~- ...... --.. ~~--~ ..... -. ... ~-"- ... ......~ .... ..__... _ __...... __ __,_ ___________________________________ _ 

p~ ' ~ Pu ~:::un,nltE_J}'u'l~J'--- ~-JJ~-:;per_<>.;f S!!l!tPl~o~,~-~J..!tQ.L_. p m/I . : , dm/1.~ •., mie ./l ··. .. 

2 900 yards upstr~am from 35 185 1 .. 3xlo-3 
".audsrmilk. 

>t:<::..'"j __ ,...,~.-.... o<->---:· ...... ~ •• ~.....,.--~-..,.........,.-,..,_----~-~-"""'----------------·~---------------------------------------------

•• • • ............ 
• '- ....... 

• • <:.,..- ...... ••• 

• • c....._ •• 

• • ..._ v ,_ ••• 

•• • ••• 

.l 
• . ... \..- ... \;. 

• • • . .. '-
• 
••• t..,... 

• 
• • • . .. '- ~ 

• . .. ._ .... 

• 
• • • • 

"} 
,; . Loudermilk junctiot., 

~:::::.::~~=-::-:---~ ::::::-:;:::::;~:::~:· ~- . :~ ::::.:?--:.:.~ ~., ....... _ '.f' ~-it--.~ ~-~:.:~·1', .., ..... ~---~~ 
----.,; - _.,._ ~:c-~~ 

0 385 2 .. Sxlo·3 

~...., .;~~:~ 
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2Hrl.':r:rs the x·e::m.l1;s and photograph lt'ef'er(Jnce 
Jt'o.d:i oossayeri for polon:imn end plutonium. 

ffl:'m":1 so.F'ples v;e:,:-e U13ed .. 

e~::we:P 1~0 

·.._/ _/ 
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nu.rlit.ars of eoil samples gatheTed at po:tnts along heblo 
<i1he son samnles 'i':Ye!'e collected dur~ng t)e+ober and 

12 10 16 
"'"'~--~~-:_";~-'!"'f.·:~~ -~l.--2~~~ ... \~ll,f..-,.., .. ____ ... ~-· ·~~~...-""'--'-"'"""--~....-,......,._...._~ ... ~=~~~.....--.-... .. 

serr~?a.:t~frJ 3 & ~~ :tnte, 26CJO 1.3 .340 271 

.3 ~~-· ~~ ~it3~','0)~ 300 14 6~ 2?S 
'·'·~·-.,-r.,·-~,.,~~b~~}:,g_:f-~-~!~~~-~,·-;c·a-)_Cc·"#,'r-.. ~::_,,.~"'''~'""-:N<~-'~r'"'"""'-""'-~"'--·-..._.r.,'!>ih"""'""""'~~---~c-""""~---<'PH~...,_~~~ .. -~,.,..,.~ ... """'~"--..----..-"""t-~ • *' ,.. 1 q • ~.. •ILnffli • ._..~';( 

vee•• . . 
v •••• 

• 

(- '~ ·- "' 

. . ..... 
~ ~·.. .. . 

• • • • . .. .. -
• • 

/ : .•• :'<"'l'""~:,!!,__;_ . .,..- '"',- -r-y">"~-.,___, _ 

_ , ... . 
~¥~·: ;=!.~.f)-

No sa~~~ 
P 3 l~. 400 15 due to 

:r'!!Ck SOlidv l:'{,<'"'!k 

~~ :3 and L .')00 16 

f'oma-doim 
whero- -tl:;tJ 
1\t.-..ll 1:n"V>~ '1;..., 

t v-u,l :J ../....f',_,',.. ,...--1':,; 

was cal"Y':.::,;~C 

No et;lfut;!t': 
due t~L-~ 
f'ro2$:l- ~ - -

O.rn(;.~~-;.-r"'""''"-""'"''''·ii>"--"1'9<1!oi.I""""'A'l-"'-=_r<_""'-''"''~;.;_•,_-"""~.!1!4~~~-"_,....,.~ ..... ~t->·..;..""',_.....Ml<;;,."t"~~~~...,,~~~ $ ..... f e;rpg1, .....,_,,., 

~5:: •.. c'!;;t,o.ie~~:--:.a"'~,:;:~··;~.-· ... --~"'-"~•·-· -· .-,~~--;:;::;.:;x .. ~~'=··"~~......,_~~~~ -·~_J:l._. ------ = ......JO, • , lf • ' , ,_.,...." 
/ .) A,_t tr>; :_·~ .-. ~~~~!< ·~~r'i~ St:E"tr.~.{:!C 73~\t~e ~lOO 18 22 2., 

" 1- • -or-~ •>¥"'"""~ ·.,~""'"'~ ~ '~ • <-J •• _..-..-,..-"''"'~~"'*'~<:-.·"-'-""""·"'"-'-"'"ll<'""·""'n""'""'~"-o-'~~~~,..,.,~.,..>;ou~...,-~·""•-u-r.~c:n-· . .~:-~"'",.,_".,.,...._ ... ___ r."""""-""·<~~~'~"'-·""""-"'~-~-..,.-"'"'"-""'" ~------------· 

:::;;:~;~: ,, .,1 . ::=:~ 
::::- ;2. 1:. c :n e::·;;,..-~ ~~:.-. = 'k~- ~~-~~ 
.__...---~·. 
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Pn~t !V3 (continu~d) Fage 20 

'S;ii"'Snmpl~;=:-pusblo Canyon -- - Pirect lnstrlmient Picture 
,;?~Ia.:QM~JlVF<~Land..A.~:ltii~Ik--.. _ '-'=.~$lj.Qg, ~~f!j"ee." R~f~renC'e No •. ..:___ 

100 yardG below ~orest S~rvi~e 140 19 16 98 
Fan.:.;o 

~~"*"''J!<!•""""'t<"-'"-''"'·~~'""""·~~Al).~~'"..tl!l'llf»~----·~~---4''1'n< ~·---------------------------------

9 9 300 yards oolO'Ii\' 'i?orest Si!'!r-rlce 100 20 26 ~4 
'Fa nee 

~~·~"""~~~_.,.~~.-...-- I ... J' •• .. ~ --~~~·::····------------------------------------------------------------~ 

10. JOO yards belo<,-'1 outle-t of canyon negative 21 l.O 20 

_ ..... ppr:tJ1.5l'f Jf~~-ftre~t .. _ --~·-·~·--·-----.. -------------------------------------

11.. 300 y11:rd~, above area bmmdm:oy negative 22 lf! :!7 
fCY1CeJ -~~~.,.c,l1)%•lo"l!'f_""p~~J;l:-;tt,~~-'IF'".-'f!IIY-~~~~- -

.. '!~. J:rf:i.v-'0 ::•o~;v) c:rol"'s1 ng on P"tlablo r~.gati ve 23 8 17 
' • •}J_. " . ' 
.~!:~ID ... ~~.--~ .. __.,. -~----- _.._...,..._ 
• • .... .. . -

1~!1PJJ,Q£?.!~J~"l~~ve _2.4 , , ,, 8 * • 1'1 .. ,;;._._,.;_v 
- •••• • - 'o.> 

~ ... ~n".1e1• bridge bJ" old Loudermilk nega ti w 4 7 
• • • eanro s:tt~ ~ " ~ -- ' 
~~ .... _,..~~,_, ... .,.~ ....... '~~-~~~ ~ ,) . ..L .. .. . . ,.. . . . ,_ J... . 

-=-="---~·~·~ 
---·->•·-- §~ Q·~!f!~~ 

- ~. ---.-""'"' 
--.-- --~ .. ·:;">---::-
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el:u:~r"'t c~lazv shcrm~ the results ani 'l'::ibotogrs'f'h r@feron~e numbet"tJ of soil Sf:l:mnlAs· gatil~red e.t noints alonp: Los Alamos 
Ce_nyc;n "i'ih:ieh wer~ radi&Jlasayed for po1:::r.dum and plutoni'illll., '~'he soil r-;a.ll'lt'lefl TrPre eolleetf!fl nurlng Oetober and 

~ 

IC::S'~i:\lolli;;;;c~;oo----._.., ___ ~- Direct Inst:runtant Picture - Po Pu 
§!1rr:l?J!t .. !lm~.lJgr,_gr::§.Jl.~.!1L----·~d1ng, 17Pee'''~~-~ .. __ [t~f'e}'~n.Qe.J!9.L_, df!.I?Ogms,_ .. dfmL'SQe:ms Jtemar'ks_ 

I" l'.t"3t~n.tirm of~ ilrainagc~ or 11 ani! 12 negative 25 100 22~ 

.... >C~_,_Ji~,,o:e_,!:§~.1:Dj!Q...,;:~1tl.=Jk~~---------------------------------

1?5 S22 • ... 

:?~_Qr2!'$~l:t:!tJ~,.g.Y_ P~:rkJ-1"~! ... $ -----~- 200__ 2!7 -· -.- ---~9 ,o ~-~ 

----~~~------~~~----------~-~·· ''"' ~ 

::i:.-~~~m:;lJJe.t&:tJ>~u!!£~let ___ 1200 _ 52. •. ·-~-... ... __ ,_o .. ooo <l.~'i'i -~~ 
• • 

.• ,:. :!J~ "' 300 yards belot'' laundry 1200 JO 'S? ~24 
. .. 
:_l- ~-..: -~ ~ • • ou.tlc:rt .. 

~ .... '"' ~ .. _.,..,....,"-"""'"""'~-~_,..,-~~ ... ,.,-__... ... _.._.- ~--. ~-
' J •• ..(-

~---- :n-.-...... v ......... ~""........,..; 

--·· . ... • 1\- .!\. !?1:) -- "''"' • 
-·. ·•.. .n?"'til C!J.5noe:l'ts~ ;) • c • !•:t• s iJ uu~ro 150 32 J4 70 
~~,=~~r.''"'~~.!'lWi\_~!111'"''--~~l"-""'~- ~ - b .... -. 

9 6 Area yar.ds above Loa Alamos 200 ~3 42 e6 
C!!.nvo:r1 ~T~te" 

~.,,J,;l:o-~;w~,.,..-"'..:.;;;"'Ji'>!~'-~'P~!"'-''~.--;:,'!~~- """ ~,.-~,..=----~-,---··-__. 

J.O ~ Jl T\)f:, y~_:;."cls abo·i!a Los Alamos 150 '34 36 40 

· ~~=-:::~r'i:IJ.~:tf~:::; __ --= 
____ ___,.~---

. -- ·- ___ <'<'_,...._ 
·---··----
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r:;;~;-7l'1t1·n;c;c;;;.~n-----·- ~····ni"T~~- Pic+.ufi?--·-------·· Po--· ,_ Pu -

;U!r!1'1ll~:L~m:~:i11?;,1.t:_€,tJd_ ~QPjJ.JsA.~~-~-~-~--~-=.J::C.J!.!~ t~L..~r~t~~ tt .2e~...:I.S?.t ____ .Qf.mLiQ~ d fln~s .E~mtP"k_g~ 

1J~Q :f!3.Tds above Loo J\lamoa 100 :35 2'5 lt; 

~_,~JJt!l~QJJJtf,:St~~~~~~""'~m~~·v~,~~~-n>~-~~~~~~~., ... ~ )~~, --~·~ ... ------------------------------

12~ ;\lamas ~rtX'fi:lPfl1 CL'Oi:-JSl:'liJ !'OOC 100 36 2S 17 
-;:?: ... e-,...~,..~~~11~-~fs;l\lr-tlJ..,... ... tj~""'~ .. --~~"""'s.-~-~-9!!>.---~~ .... -=~-·-........ =----~~-.------_ -... ...-----~-- ~ 

.U~~t~.l~}~f.:tl}*_Qx:~~f!ing*~~-=-~--~--4~-~~ ~ ;p~~-----~-... ~-~----~,..._..« ___ __3-... ,,.~:i;...._,_ _____ _.2~1:-... __ _ 

fJa4•~·'"'"£1~?:1t:~b _.~}_;tQ§~fi!t_~~~~-=-~==-~r~-~-~~-~~· :L5.9~~~-·r...-~~-·~~---l.EL__. ___ ~---------- t _ _z~o~~~ .. _ .. _,...__, 111J Ill>...., :19.... t f 11 -~---~-

•• t»t.-...._ 
) • • • ., .... 
.' .... .. .. .. . ••• . ... ,_' 

- - -~ • • . ... · .... • 
" • j ....,tt.,- .... .:.. • • • •• . ...... _ 

.. -• ····· ••• • ,.. • • • • - ,J •• • 

...... -- .,,.,, llo ... --

~:f~.s. ~ ... 1'::'. _.,.,.,..·::,;::.-",~--~--~.-. -:.~:~-. ~ . ~ ..!! ~ ~ . .' -~ ;· "'·~ --:~ 
··~~·'' . . . ·- ·~:;·:~ 
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