
TA-~l 

chamberlain, kathryn, NMENV 

From: chamberlain, kathryn, NMENV 

Sent: Wednesday, March 01, 200610:05 AM 

To: Mark~ 

Subject: MOAT 

Attachments: MDA_ T _water. pdf 

Mark, 

Thought I would pass along the letter we discussed this morning. 

Katie 

Kathryn Chamberlain 
Environmental Specialist 
New Mexico Environment Department 
Hazardous Waste Bureau 
2905 Rodeo Park Drive East 
Building 1 
Santa Fe, NM 87505 
phone: 505-428-2546 
fax: 505-428-2567 
email: kathryn.chamberlain@state.nm.us 
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Tha ~t of efflunu rale""M tato th.l tt j.n;, 1(,.~ 
1952 ha. been utilMted to ranae frc:a 2 to 3 .UUon gallons a "Jur. ~~e 
eoncentratlon. of plutou1\a 10 the dflUo8Dta ~illi t.bb period b.as been e9ti­
IIIWIted .. t: 60 ela/ral. (C:OIIaots per IBinute per td.ll1tu) ntnan averag'l': fht'Jride 
c.oucctuUat1cm (...ociated 'With the loIIlatea) of 160 ppa (part.. per mllh.orl;o 
b :>;dd1t!.on 10,450 );allQ0;5 of effluent hlghl,. f;~~tr4t¢G 1>':1 th ·~":>,,,~u~, d t!:'l1te 

vas ral ....ItG into th.e pita Ira. Jun.e 1951 to 1.952. ':he pluto'C,L1a eoncco­
'.:!"~,;i?f'l ryt ':.!till ;.lIIU.t:t! 4veroil'~ ilb-::rut 7,000 c ;!l5~ thli? f! :,"QC~ntrllt!am,' 

vera AOout 200 ppm. 
nUt pita 'lllJlllU:'8 nct illfilJd hoes 1952 to Sine>: 

1 and 2 boave rtteelved an avera.. of 74.3 t:boua.aaD fYlllon.a • BIIOnth or a t:rJt:.U oi 
1.8 .uaon saUOD.I of low level radtouti'911 efflMnt frara DP-East. 

A atudy waa ..da ln 1953 to detera1ae the re~tion cbaracteriat.ca of the 
c.ut! wit!'! regard to p1utoniuu (BIn:'Jaatm. 1954). Anothtt itUiiy 'iIIaii ~rie in 1961 
to d.tcn:m1na the IIOVCMnt of plutcmJ.\III 1n the tuff (Christen:.!lO':'l t.nrl 1'h.c~1' 
.i3'02) .rDe «lJUIt. of thu. atud1e. are JS1ilIII.lIIU"hed in thd f01 flOC tion.s. 

f1" t ••t hoI•• _':8 drill" in a"Gtd arCi~ pitlt i~ :~::U".. li'!L::r/:w~'_;"~ 
trOID the te.t laol.. ".. Ui.Rlj"Zed to dstend.1w tQ8 !,lItlatiVII l!ImO\mta of piutonit.WI 
and tb.a 100 ex.c::!l.aq,,' c::&p4Clt1•• of tAa tuff adjacent to iUi4 uoderly1ns the 

tjl. toe.aHoe of test l:tolu .&11:8 .~ 1n ftsur- 1. 'the axact lo.:ation 
the m·J in pit 1 U~. plut:on!\D a:ad 10ft ~bange cApacities of the 
tuff ue JhC'l«1 tu ~:.able 1 ~ 

~"rul 0.954; lI'..!X..cJ.\Jdt\:d ft"~ thol' :/j th4t 
rtltab.ed by t.he wrioU$ e.arth ~la (el«y. ii~t an.ci gI'avlel) ~d 
th:&t the Teteatlon 1.11 ;rut1ft' tn the ~: m.~t<ttrii!lll~ ,~h,* !}:1r';­

&out.at ai&l'atiOit of plutcmi.. 18 wry .....n within 20 fetet oi th~ 
aurf.ac:.e. (tB..l ad nI-2, flsure 1 .aid t.li.hla 1). Ot:lwr oitsft"V&tions 
~€Il that: tU loa exebaDgA upac:ltia el >:bll'/. t.uff is 
&CCCWlt fore tbai rl4ttmtiOft of plutoa.11oia. 'rh. ret.tltion of 
1ft tb4t tuff it II£I08tly dwt. to aboorptitlla t .rod ilil!; J!'!fhcr 
ea:.cb.ansa U of aeecmdary ~ tat'tC4a. 

!be purpose of tb.••tudy in 1961 ... to detllt1liM til:e ~nt 01 V"'vtvru uno 
au:wl cUl.".t 1ft tbe tuff.. A .baft (cahaoa) JO fe.et da'p, 6 feet vide. and 12 
feet lOll; .. rlug IIJQ!U pit 1 (figure 1). 1IDriaGat.lll bol•• 'Ii1Br1lt ear.,,! into t:.h.:t 

~f tn. $haft at '2 toot: d.epth !J1tcrw.l••0 as to ~te" 
A vaCU1:I!Il C\Il' .yet...... .,lae.ed 1R tbe bur1t:aDtd b!clu to obt:.1''!:: 
the .IHUiiTlt tIOviQj£ through the tuff for chaltU:..al wd r6dtoc~h:4l,..n.elyn$. 
Su &d.ditioad vertleal or c&&r vert.leal boleti 1IIIl'f'e drillmd to So th of about 
100 tHt ar~ pit 1. ~ Wil!:rtu..lbDlu &~ ~ of th~ ~'tvl:h;Qnt£d, hole~ ilL 
t:h.e .haft wre vaed to detenstM the UIIOuture content of the tuff by u.e of 8 
118UtroD .oilt:lill'.·.c:.attarr1ng Fobe. About 211 ~~n,.:,.'t'\~ !' 1~2,t \~~ 
rel....e4 int.o pit 1 11'1 July 1961. A _t!s. latu 118 tbowl~ gallons of effluent: 
eoDta1njng plutDlUl.;'1il 1IIU aeAed. 

~th 1 .. 
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Chd.. lilt:.lIl~t:l ar..4J:bOlltoU (1902) c.oa.cl\Jde;i frau the study that plutonium 
hAd penetrated to • depth of at laat 28 f •• t in th~ tuft' boimuth tile 
pita and that tbh penetration at Ikptb t.alt.as place .".L'lly along 
Joinu < Clay f~ i.n. jointa _ad in d.lIn'1ttHi~fr..~t$ hy 
weat:herin& wlll ~rb plutoniUli and Iuult in lo;alhed ..l%'fil.U of' 
plutonll.l1il cO'Il,CantratioQll. '!be lOW' &:.utl.CiQlltl'at10'1;.l.8 of &l\lml~ <:i.6..G 

8Uic:a in tM effluent in aU ....lu .l..Dl!ilcate.ci the a~en.:e clf 
co1101doll etaya that aight pl'On4e II ~ of tIa..ooportlng plutonil..llft 
through thfI tuff. 1'h. c.beIIlical ..,a.l1ty of th_ effluenu thTough tnE 
tuH ind1c..ated an tn.....r-s. relatlcnilhlp Mt:\iIiei!Ili. l.~ gI'Qli4.i ....l~h.:i 
(plutanl1.Jl!) and r!! of the .fflutmt (high p.8~ ::cnctn,tT'atlotlll of 
gruu a.lpha, lW' pH, Iti~ caGCea.tl:au.ous of gl'OIUJ a1llih,.;. HardMius 
and 	 tocd d1aaolVIBd tlolida lceraued a.t dept.h fj~st1rli the 41.~ 
acl;:Jtiol'l. of Wlurials frl:.'m ~ t",i.f. ~ 1'iiC~t.: c'':; -.:Hhaetltll 
through the tvt'f u pred<:minmttly d~~..tb the 1)1 ts a{~4!d 
'i¥f opm jo10till. 

Of inttl;retlt in pouf.ble c.oa.atructioo 08 6. wlt.:! '!ii1&8t:. diapolild pit 4t11. t:w 
A::=:'5:.4, 1~ t~ ~t -Q! plut...::rniUG that ... H~t.o frOB cO't<li!e .;104 i"o.:!l.:; 

obu1ned during COQlIt1'Ut:tlon of tlw facUltla fer tM atudv i'13 19"1. T'bcae 

EfflUfllnUfrOlll I>p..E.ut boIIve at tt.e. p$'J:'t:uU,. tn.il!l!n:s::r n1!:,~~ .'*~ ': 1.. 

thuI aMtina It .x. louUad po1.n.t for tnfllE:ration. of l1qu:ld..e. '46.'!lt holltil 
DPW.lA C1d Df'W-,} c,GGtaiM4 .... e.fflueot at tM t1M of oburw.UOD. It b 
lluppoMd that t.bM. _ter 1n 'Dl'W-l aoved 4mm tka outelOe ...,t tb>ii1 cuing from 
\oI8.".,r ~ in dle pit. 1ad,1.oc::luw1cal.-..1,.-. of _t.u frCllla tbeae !lOla 
:~nt&ln&d only 'bIlU;k.greuad IIIIiOaDta of p-oaa al,u I;TOiilll bet.: li~ rlldio~ 
iJ,ctlv1ty &Ad GO plutoai_ 01' ur.&1lllal" .....lu of _1,..... of ~e.U' for tritiU'l.':l 
~h,~ b-miO"llf llr. >!JppT~dons and iII••lWjK~ ::::0 nyf.:s1.~"\. 

i)P'....-4A. 46.1 tim 19 O':t 701 of ~-oo, ;;>'.}'C. 

Dpt,f·3 J.&ckar:ou.nd 
U!1uent rvL'lniQ.f; :iJ:'i.to _batt .. 2.000 nit« ~ or' lOOt of IlOll"'OCC &.PC 

!,! 	 DM - <lillntegrat1Ofd par mil».1te 
DOG-«:e tPC - Icm-oeCUp&t1oft ladlololic.a! Prot:'f.~~i.ct: Cu!d:3 :ar..a:ubers 

... iil~h Gf lirilUtllered. tuff coUec:tad ~t:h tlNl ~~l !lU fif pit 1 
tldtC'!' tbe autt ~t.A~ ~ia r.:.hJJ (~U piIl~ lidmrts el groal 
1'.d1':'!:l~t.!Y'!::)"~ 

1'be .,UtQ'f'S coatl'nU of tho tuff iA i<elu tllW-l .. 'DN·2. and Dl'w-~ were 
logged at ••lectad 4e:pth.l (table 3). A cG.iWf'C"1.oon of tb_ aobtu;;n. ,;;;oontiI!At 

vith ~evtoua ..t..I::u:ni\l IiI!lI8&..tUl'1lllDillBU ()f.uc.l\ 1961 prier' t.a til. ~1t1~ of .3-~9 
tb.ousaad pllOll.S of tap _tel' aM .fflWIRU and Aupttt 1961 dur1ng the study) 

it!.le'<m t.n tab lin .3. 
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111. JlJlI.i&I1' lj67 lllUur8eIlt. of 0011 DP\J$l !how the diaN :he 
:..; .iiilUa'il 2;l!l1ona of effluf:n: ttem Dl"-~.t In o.tnich til,", ~J:liL>l:..\;:,. CG!lC'<!:1t.!"';1" 

tionl of lIII.teT iaAve 1fiO,,-ed trOG 4 depth of U fe~t (40 psrcent. :\I.:.t;ua::. 196i) 
to 40 tftt (4L pGTcent. January 1967). nte bol'ff ;:" !)€xt to '-hi.! dti.~ ~,;';" 
aou ture meaaur-.mta in Df'\i-2 sud DP\J-5 &how a gene:'Al dec••a!H~ in th~ 
iIIObtoae content of the turf trOll! AugUllt 1961 ::'0 :;'.nuary 1967. 't"\..10 1ndiClltior'l 
18 that most of the effluants released into pit 1 h,a .. 'f£l i'.';'.Q'Ved dOI"TI in the a::ea 
::;i. tb.il ah.aft, ioil f0Cli1 ~1nc for collection and inliltrllticn of oiflu'lliIH.a int.o 
.,h'fl ~,"f~. 

n,~ atUiiie. ~14've ahO'W'U th.at the mo~nt of ';~ q;fftuentl' ~ !" t:w 1'\1~"'~ 

undulying ttl••«epage pit.. is mostly dowIItward ~th u.il. it .....". ::;• ., .tJ ... ;~vi..tI.U"" 
Il:(J\JOe" ':fitb tbe effluenu a-:.J the &.ata f.ndl.C&t~ tb!:t tM moSt of tue plutoniur.l 
ill rMAined by au.vrpt.lon In the upper 20 f.et ot the ~u£f (ta,bleD :. ,,1\<.;' 2). 

, hv~vw:. ~y ',.,v.: w 3J:'eatar deptlul t~gil optan jQin~:r", 
The eonauuction of oS .olld .... te diapoaal pit in the area ~y na;;oss:!.ta!:f' 

c.r Utlg of JI~'f\!£ral bOltUl to detenaiDl! tbtt ~~t of co:a~ir\,L; (.... l'.:c.:>uut 
•• ..,ll ali the Ittn~tUf'. and l1thology of the ~lytf1.6 rocit. I't-lt:~.er and 

pit. 

Source of dat! 

Ab1:~. John R... t 1%,). GaolOlte.aM bydrolos,tc @Ilvir~nc;;;f rr,LaC,,!C::~ 

..utla1 dbpou,l .it~ at Los Alaraoa, !iav Mxi.::o: U.3. (.<01. 3W:'v'><j 

Admin. ~pt •• 35 P9 J f1gs. 

t.hI\.t~. C,. if .. 6J'Kl~, R. G". 1'62, ~t of plutcniWII thrOtl;;h 
Loa Al~ "f~H. 1! ~caod dUpG-lili! of 1:&dlMCtb'" ....'!istefl 
cGiC!er~:a: ntclurleal Sarvic.u i U.S. ~t. (Of C~c... Tl:"76?'i, 
p. 249-81. 

iieriMtlil, i. Ii•• 1954, iatGDtioB of plutDC:f..td in ·,.;,;;,~te &eepag...::: :.·e4il. at 
~a J.l~! llApdbUa1:.ed ~cr1.pt in Hllo/.S of il, . ;~(J'" s'H'''''''''\i 
at Santa le. H. Kax.; 14 p•• 2 figa. 

Thh racap.." &11 the uta w u... ua tba ~p pits nsar ~~U.d"6 35. 
ft.. ;:.;u u.. () t i 1; UI rYI'l ...~. ~tU' pit 1 > 

Your. ttl&ly, 

e(;: CeorSfi Ii. 1111 ton. QUaf 
<::..m. t-ruet1()1;'1 & ~in~e nr. 
UJ:. 

C. ii. ChrutAnaotl t Or-oup ~ 
B-7, L.A.S.L. 

.n.ll~ :J. lh.u tj'I'l'H d 

For: ii. I. ~h. 1)"J.;1' t, chief. '.JRD 
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Table Z.··Gross Alph.! radioactivity of cuff frOID est nole~. :'10:) 

. , Dep',:. Average ore 
------"-.----~ ..., ­

(£€.,~t) Cores :,,[,0,;: ii ph,<i-:,; u. 

6 10 .),003 o,O!.J 
C' 7 :,J06 2 50 l!. 

10 13 1,143 1,372 ' ­.1.":­

~~, 

0 -:. 1. 'L q,Li. 

I. 
14 9 749 2 ,09!.. 

732 205 
13 517 923 .41. 

u lE~ :;O~. 


22 I.;. 15 20 1 :. 

Lt.., c:, ~C2 • ' ­
'), 10 13 53 2~t1 

28 J 28 156 2 

1.. ••Hole No. !'lo. ,) • C, 

Samol.es ( [Her) AVg. 

L 10 76 "t. -' 1 
II 83 24 ...:.. ~... 9 

) - 693 " , 

" 11. 0'1 3 
99 1.S 2 1 
9"" 1

-' 1 

~! Counts per ~i~ute ~~r gram. 


~-;.(:~'2--. ~ir;),L:~ J?'","{ lA .1:-:s.1e,~: 1 :~ ciegrees CO\"iar ',.;i..~ ~., 


Hole DPW-2 anglcri at 19 degrees toward pit 1. 
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